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8301 MDU Service 

PREFACE 

RELATIONSHIP TO OTHER EQUIPMENT 

The 8301 Microprocessor Development Unit (MDU), when operated with the 8501 
Data Management Unit (DMU), comprises a system designates as the 8550 
Microcomputer Development Lab (MDL). A description of this system is 
contained in the 8550 Microcomputer Development Lab Installation Guide. 
Specific information on the 8501 DMU is contained in the 8501 Data Management 
Unit Service Manual. 

ABOUT THIS REVISION 

This revision to the service manual reflects changes due to the updated 
operating system for the 8550 Microcomputer Development Lab (DOS 50 V2.x) and 
general improvements to the manual since the original printing in April 1981. 
Generally the changes are as follows: 

1. Replaces the system memory board (System/Program Memory board) 
with a new System RAM board. 

2. Changes the nomenclature of the System/Program Memory board to 
Program Memory board. 

3. All new 8301 units leaving the factory and some updated 8301 
units in the field have installed the latest versions of the 
Power-Up ROM and the Boot ROM: V2.x. Therefore, this manual is 
revised to include both versions of each ROM: V1.x and V2.x. 

4. The power-up diagnostic tests for V2.x are drastically changed 
from those of V1.x. Section 3, Power-up Diagnostics, of this 
manual is revised to reflect these changes. This section is 
divided into three parts: 
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• Part describes the V1.x power-up diagnostic tests. 

• Part 2 describes the V2.x power-up diagnostic tests. 

• Part 3 describes the Critical Function Monitor (CFM) for 
both versions. 
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5. The memory diagnostics defined in Section 4, Disc-Based 
Diagnostics, of this manual are changed in this revision to 
include additional system and program memory testing as follows: 

• System Memory -- from 32K to 64K 

• Program Memory -- from 64k to 256K 

6. I/O port specifications are added to Section 6, Specifications, 
of this manual. 

7. The data byte information for I/O port addresses was moved from 
Section 6 to Section 7, Technical Reference Material, of this 
manual. 

8. Circuit description for the System RAM board is added as Section 
16, System RAM Board, of this manual. The schematic diagrams 
for the System RAM board are added to Section 18, Diagrams, of 
this manual as diagram numbers 24 through 27. 

MANUAL APPLICATION 

MDU basic circuit 
to perform on-site 

(component-level) 

This service manual describes the functions of the 8301 
boards in sufficient detail to permit service technicians 
(board-level) repairs and limited field service center 
repairs to the circuit boards. 

ABOUT THIS MANUAL 

This Manual introduces you to the software and hardware components of the 
8301 MDU. In addition, this Manual describes (on a block diagram level) the 
operation of the hardware within the 8301. This Manual is organized into 18 
sections. A brief description of each section follows: 

Section 1 

Section 2 

Section 3 

ii 

This section contains general information and an introduction to 
the 8301 MDU. 

Installation information is provided in this section, along with 
strap and jumper options for each circuit board. 

This section is divided into three parts. Parts 1 and 2 contain 
descriptions of each Power-Up Diagnostic Test for Diagnostic ROM 
V1.x and V2.x, respectively. Part 3 describes how the tests can 
be used to isolate problems if any diagnostic test fails to 
execute properly. 
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Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Section 9 

Section 10 

Section 11 

Section 12 

Section 13 

Section 14 

Section 15 

Section 16 

Section 17 

Section 18 

Section 19 

8301 MDU Service 

This section contains a description of each Disc-Based 
Diagnostic Test. It also describes how the tests can be used to 
isolate hardware failures if any diagnostic test fails to 
execute properly. 

This section describes the effects of software on hardware 
functions, using modified flow diagrams. 

This section contains specifications for the 8301 MDU. 

This section contains technical reference material. 

This section contains maintenance information, 
instructions, and calibration procedures. 

This section describes the System Controller board. 

disassembly 

This section describes the Communications Interface board. 

This section describes the Program Memory board. 

This section describes the Emulator Controller board. 

This section describes the Language Processor board. 

This section describes the Front Panel board. 

This section describes the Power Supplies. 

This section describes the System RAM board. 

This section contains the 8301 Replaceable Electrical Parts 
list. 

This section contains the 8301 Schematic Diagrams. 

This section contains the Replaceable Mechanical Parts list. 

MANUAL CONVENTIONS 

DMU 

Throughout this manual, the term "Data Management Unit" (or "DMU") is used to 
specify a disc storage unit. When the 8301 is a part of the 8550 MDL, the 
term "DMU" refers specifically to the 8501 DMU. 
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SIGNAL LINE CONVENTIONS 

The text and schematic drawings throughout this manual uses a high/low 
convention to describe the asserted state of all signal lines. The asserted 
(true) state of each signal line is shown as (L) for low or (H) for high, 
immediately following the signal line name as follows: 

e SLVOPREQ(L) 

• CMEM(H) 

e M( 1) /IO (H ) 

SLASHED ZEROS 

Throughout the text in this manual, zeros are not slashed. 

HEXADECIMAL NOTATION 

All address references in this manual are represented by hexadecimal numbers. 
The contents of 8-bit registers and data buses are also represented by 
hexadecimal numbers. Exceptions are made in some instances when binary 
values are noted. 

CHANGE INFORMATION 

Change notices are issued by Tektronix, Inc. to document changes in the 
manual after it has been published. Change information is located in the 
back of this manual, following the yellow tab marked "CHANGE INFORMATION & 
TEST EQUIPMENT". When you receive this manual, enter any change information 
into the body of the manual, as indicated on the change notice. 

REVISION HISTORY 

As this manual is revised and reprinted, revision history information is 
included in the text and diagrams. Original manual pages are indicated by 
the "@" symbol at the bottom inside corner of the page. Existing pages of 
manuals that have been revised are indicated by a revision code and date (REV 
A AUG 1981 ) in place of the "@" symbol. New pages added to an existing 
section (whether they contain old, new, or revised information) contain the 
"@" symbol alongside the revision date (@ AUG 1981). 
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OPERATIONAL AND INSTALLATION INFORMATION 

A minimum of operational and installation information is presented in this 
manual. Refer to the 8550 MDL System Users Guide for information regarding 
operating procedures. Refer to the 8550 MDL Installation Guide for 
information regarding system installation and initial start-up procedures. 

OPTIONS 

Options for the 8550 MDL are documented by individual manuals. See the 
Tektronix Products catalog or contact your local Tektronix Field Office or 
representative for a list of available options. 
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OPERATORS SAFETY SUMMARY 

The general safety information in this part of the summary is for both 
operating and servicing personnel. Specific warnings and cautions will be 
found throughout the manual where they apply, but may not appear in this 
summary. 

TERMS 

In This Manual 

CAUTION statements identify conditions or practices that could result in 
damage to the equipment or other property. 

WARNING statements identify conditions or practices that could result in 
personal injury or loss of life. 

As Marked on Equipment 

CAUTION indicates a personal inJury hazard not immediately accessible as one 
reads the marking, or a hazard to property including the equipment itself. 

DANGER indicates a personal injury hazard immediately accessible as one reads 
the marking. 

SYMBOLS 

As Marked on Equipment 

If DANGER high voltage. 

~ Protective ground (earth) terminal. 

~ ATTENTION - Refer to manual. 
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SAFETY PRECAUTIONS 

GROUNDING THE 8301 MDU 

The 8301 Microprocessor Development Unit is grounded through the grounding 
conductor of the power cord. To avoid electrical shock, plug the power cord 
into a properly wired receptacle before connecting to the equipment's power 
input terminals. A protective ground connection by way of the grounding 
conductor in the power cord is essential for safe operation. 

USE THE PROPER POWER CORD 

Use only the power cord and connector specified for your 8301. 

Use only a power cord that is in good condition. 

Refer cord and connector changes to qualified service personnel. 

USE THE PROPER FUSE 

To avoid fire hazard, use only the fuse specified in the parts list for your 
8301. Be sure the fuse is identical in type, voltage rating, and current 
rating. 

Refer fuse replacement to qualified service personnel. 

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES 

To avoid explosion, do not operate the 8301 MDU in an atmosphere of explosive 
gases. 

DO NOT REMOVE COVERS OR PANELS 

To avoid personal injury, do not remove covers or panels from the 8301 MDU. 
Do not operate the 8301 without the covers and panels properly installed. 
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SERVICING SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

(Refer also to the preceding Operators Safety Summary) 

DO NOT SERVICE ALONE 

Do not perform internal service or adjustment on the 8301 MDU unless another 
person capable of rendering first aid and resuscitation is present. 

USE CARE WHEN SERVICING WITH POWER ON 

Dangerous voltages exist at several points in the 8301. To avoid personal 
injury, do not touch exposed connections and components while power is on. 

Disconnect power before removing protective panels, soldering, or replacing 
components. 

POWER SOURCE 

The 8301 is designed to operate from a power source that will not apply more 
than 250 volts rms between the supply conductors or between either supply 
conductor and ground. A protective ground connection by way of the grounding 
conductor in the power cord is essential for safe operation. 

@AUG 1981 xxv 



8301 MDU Service 

8301 Microprocessor Development Unit 
2976- l 

XXVi 



8301 MDU Service 

Section 1 

GENERAL INFORMATION 

INTRODUCTION TO THE 8301 

The 8301 Microprocessor Development Unit (MDU) is a design aid for 
microprocessor-based product development. It is intended primarily to 
support software engineers and logic design engineers involved in prototype 
design of microprocessor-based systems. During the software/hardware 
integration phase of prototype design, in-circuit emulation of prototype 
hardware for selected microprocessors enable both software and hardware 
engineers to debug prototype programs and hardware. 

FEATURES OF THE 8301 

The basic structure and capabilities of the 8301 are similar to those of a 
general purpose minicomputer system, but with the following important 
additional features: 

• Access to high-volume bulk storage on flexible and/or hard discs 
when operating with a compatible Data Management Unit (DMU). 

• Extended addressing for 16-bit processors. 

• In-circuit emulation of prototype hardware for selected 
microprocessors. This permits debugging of prototype hardware in an 
actual hardware environment. 

• Universality or adaptability: by adding circuit boards, new 
processors can be supported as technology advances. Within the 
8301, universality is achieved by separating application-independent 
(8301-related) tasks from the dependent (prototype-related) tasks. 

EMULATION 

Optional emulation packages are provided for selected microprocessors. An 
emulation package usually consists of: 

• An emulator processor: a circuit board (or boards) for installation 
within the 8301 unit. 

• A prototype control probe with connecting cables. Each emulator 
processor has its own unique prototype control probe. (Some 
emulator processors support two or more prototype control probes.) 
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• A software support package also unique to the associated emulator 
processor. 

Most emulator processors support three emulation modes: 

Mode 0 

Mode 

Prototype program (software) development within the 8301. 

Prototype software/hardware development, utilizing the 8301 
and/or prototype memories, with I/O (input/output) functions 
and clock provided by the prototype. 

Mode 2 Prototype software/hardware development utilizing the 
prototype memory, I/O, and clock. 

By selecting the emulation mode, users can choose an environment tailored to 
their needs. The design engineers can proceed through prototype design 
phases in an orderly, effective manner. The software engineer can debug the 
prototype program within the known environment of the 8301. The software and 
hardware engineers can then integrate the software program with the prototype 
hardware. Software and hardware failures can be isolated and comprehensive 
testing of the developed product is possible. 

MODE 0 

Emulation mode 0 is used primarily by software designers and evaluators in 
debugging prototype programs. In mode O, the prototype program utilizes the 
8301 memory, clock, and I/O functions. The program is executed under full 
control of the active emulator processor within the 8301. As such, all 
debugging features of the 8301 software operating system may be fully 
utilized. 

For most emulators , the prototype control probe may optionally be attached 
to the prototype hardware. The probe usually has no function in mode O. The 
advantage of this mode is the capability to develop and debug prototype 
programs concurrent with, or prior to, hardware development. 

MODE 1 

In emulation modes 1 or 2, the microprocessor device is removed from its 
prototype socket and is replaced by the active emulator processor's prototype 
control probe. This arrangement gives the active emulator processor in the 
8301 full debug capabilities and control over the prototype system. 

In emulation mode 1, the first steps of in-circuit emulation occur: the 
prototype program (software) is integrated with the prototype system 
(hardware). The memory mapping capabilities of the 8301 may be used to map 
(transfer) various portions of a prototype program to the prototype's memory 
for integration with the prototype hardware. Any portion or all of the 
prototype program located in 8301 memory may be mapped and moved to the 
prototype memory. When all of the prototype program is mapped and moved to 
the prototype's memory, the program executes entirely within prototype 
hardware. The prototype clock and I/O functions are used in mode 1 to 
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control execution of the prototype program in either 8301 memory or prototype 
memory. Overall control and debugging functions are still retained by the 
active emulator processor within the 8301. 

MODE 2 

In this mode, the prototype program is contained entirely within the 
prototype's memory. The prototype clock and I/O functions control program 
execution, while the active emulator in the 8301 retains overall control of 
the prototype. The prototype control probe is connected to the prototype's 
microprocessor socket during this emulation mode. 

Mode 2 is generally used in the 
prototype system design, or 
software program is known to be 

SOFTWARE SUPPORT 

final software/hardware integration phases of 
in troubleshooting hardware systems when the 
operating properly. 

The 8301 Microprocessor Development Unit (MDU) is supplied with a standard 
software package that includes: 

• An operating system on flexible disc that provides a comprehensive 
system monitor, disc file manager, and text editor. The flexible 
disc operates in a compatible Data Management Unit (DMU). 

• Comprehensive debugging software for breakpoint detection, program 
tracking, program stepping and processor control. 

• Diagnostic tests detect 
tests are located in ROM. 

the cause of equipment failure. Power-up 
Additional tests are located on disc. 

The 8301 's software operating system is contained on a system disc. The 
assembler and debug software are provided with each emulator processor 
supported by the system. The following paragraphs discuss the various 
software components: operating system, text editor, assembler, and debug. 

The operating system provides operational control of all portions of the 
prototype development system. It includes the monitoring and control 
functions relating to file handling , loading, and execution. The operating 
system command file capability enables the user to create customized 
operating commands. The operating system software permits the user to 
accomplish the following tasks: 

• Create, edit, and assemble files. 

• Obtain listed object file outputs. 

• Execute programs. 

• Check programs (through the debug system). 
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A 2K-byte ROM bootstraps the operating system monitor from the system disc 
into the 32K RAM of system memory. The operating system monitor then 
interfaces all succeeding commands with the disc. The operating systems 
flexible input/output capabilities enables the user to assign any logical 
channel to any peripheral device or file within the system. In this way, 
system I/O devices may be dynamically assigned, using operating system 
commands from the System Terminal or from the user's program. The user may 
write a driver routine for other peripheral devices and link them with the 
operating system. 

The text editor is a software package that allows the user to enter and 
modiry:---test files. It is line-oriented and accepts input from a terminal or 
a disc file. The text editor performs modifications in a workspace and 
outputs the revised text to the disc file. 

The resident assembler translates symbolic assembly language instructions 
into the corresponding machine language. It generates absolute object code 
in hexadecimal format. The output code is loaded into the system for direct 
execution. 

The debug software provides the user with program debugging capabilities 
within both a software and hardware environment. Special hardware programs, 
built into the development system, are used to control execution of the 
user's program. When the debug system is active, user programs have dynamic 
program trace, breakpoint, and memory modification capabilities. Status 
reporting on memory, program, and processor is also provided. 

8301 ARCHITECTURE 

Figure 1-1 is an overall functional block diagram of the 8301. Refer to Fig. 
1-1 as you read the following paragraphs. 

The 8301 is designed around a dual-processor concept: system (master) and 
program (slave) CPUs. The system CPU, a 2650A-1 microprocessor, is referred 
to in this manual as the system processor and is located on the System 
Controller circuit board. The system processor runs the operating system and 
text editor, in addition to performing all interactions with system I/O 
devices. The program CPU (emulator processor) runs user programs and 
interfaces with the prototype microprocessor-based system. 

The dual-processor architecture permits the system to support different 
emulator processors with the same operating system software. Hardware 
provisions in the 8301 support emulator processors with up to 16-bit word 
length. The standard 8301 program memory is 32K bytes but may be expanded to 
64K bytes. 

Interaction between the system processor and the emulator processor is 
controlled by the Emulator Controller board, under the direction of the 
system processor. Both the system and the emulator processors share the 
basic bus structure; only one processor may be active at any one time. 
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Fig. 1-1 • 8301 MDU functional block diagram. 

The 8301 is designed to operate 
is passed between the two units 
interface operates at 153.6k 
specifications. 

with a high-volume bulk storage unit. Data 
via a high-speed serial interface (HSI). The 

baud and is compatible with RS-422 

Circuit boards within the 8301 plug into card slot connectors attached to the 
Main Interconnect board. The Main Interconnect board contains the system bus 
structure for the entire unit. It provides address and data bus lines, as 
well as the control and power supply lines for each circuit board. The 
Emulator Controller separates the bus structure into two sections; a system 
section and a program section. Each circuit boards is assigned to these 
sections, as follows: (Figure 1-2 shows a recommended arrangement for the 
circuit boards in the 8301 .) 
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System Section 

• System Controller 

• System RAM 

Program Section 

• Language Processor 

• Program Memory (32K) 

• Program Memory (32K) (optional) 

• Emulator Processor (optional) 

• Emulator Processor (optional) 

• Real-Time Prototype Analyzer (RTPA) (optional) 
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Fig. 1-2. Recommended circuit board arrangement. 

1-6 REV A AUG 1981 



General Information---8301 MDU Service 

8301 CONFIGURATION 

The basic 8301 configuration contains the following elements: 

• Mechanical Package 
Mainframe 

• Power Supplies 

• Front Control Panel 

• System Bus 

Front Panel board 

Main Interconnect board 

• System Section 
System Controller board 
Communications Interface board 
System RAM board 

• Emulator Controller board 

• Program Section 
Program Memory (32K) board 
Language Processor board 

The remainder of this section briefly discusses each of these elements in 
turn. 

MECHANICAL PACKAGE 

The mechanical package consists of a mainframe, mounting hardware, and covers 
that house the 8301. Three power supplies are located across the lower rear 
portion of the mainframe. The system bus on the Main Interconnect board is 
located in the lower front half of the mainframe. The plug-in circuit boards 
are mounted upright, from left to right, across the front of the mainframe. 
The circuit boards are plugged into edge connectors installed on the Main 
Interconnect board. Ventilation is provided by two circulation fans that 
pull air from the front of the unit through the circuit board compartment 
across the power supplies and out the rear of the unit. 

POWER SUPPLIES 

Three power supplies (+5 Vdc, +12 Vdc, and - 12 Vdc) are located in the lower 
rear portion of the 8301 mainframe. The three supplies provide the following 
de output voltages and currents: 

+5.2 Vdc +1%/-2% at 35.0 A 
+12.0 Vdc +/- 5% at 1.7 A 
-12.0 Vdc +/- 5% at 1.7 A 
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The three supplies are connected to the system bus structure in the Main 
Interconnect board and furnish primary power to the plug-in circuit boards. 
The three power supplies operate from the primary ac voltage input supply. 

FRONT CONTROL PANEL CONTROLS AND INDICATORS 

Figure 1-3 shows the 8301 Front Control Panel controls and indicators. The 
following description of controls and indicators is keyed to the circled 
numbers in Fig. 1-3. 

1-8 

1. RESTART 
When this momentary-contact switch is toggled all the logic 
circuits are initialized. 

2. SELF TEST 
This indicator is lit when the power-up test routines are in 
operation, or if an error is detected in a power-up routine. 

3. DMA 
This indicator is lit when a direct memory access (DMA) 
operation is occurring. 

4. POWER switch ON---OFF 
This is the main ac power switch. 

5. PROGRAM 
This indicator is lit when the emulator processor is running. 

6. SYSTEM 
This indicator is lit when the system processor is running. 
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Fig. 1-3. 8301 MDU front panel controls and indicators. 

FRONT PANEL BOARD 

The Front Panel board is located directly behind the Front Control Panel. 
The RESTART switch and four LEDs are mounted on the Front Panel board and 
extend through the Front Control Panel. 
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SYSTEM BUS STRUCTURE 

The system bus is a 100-line bus structure that provides most of the 
connections to the plug-in circuit boards in the 8301. The bus structure is 
shown in Fig. 1-4. The Emulator Controller board separates those control 
and signal lines that are dedicated either to the system section or to the 
program section. Note in Fig. 1-4 that most power, ground, bus, and control 
lines are common to all system and program section circuit boards. The Main 
Interconnect board contains the 8301 system bus, and can accommodate up to 16 
circuit boards. Bus assignments for the 100-line system bus (including line 
number, line name, and description) are listed in section 7, Technical 
Reference Material in this manual. 

System Emulator Program Controller Section Board Section 
.......... 
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Fig. 1 -4. System bus structure. 
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MAIN INTERCONNECT BOARD 

The Main Interconnect board contains the 100-line system bus structure that 
is common to all plug-in circuit boards. Refer to the Diagrams Section of 
this manual for a line drawing of the main interconnect board. 

SYSTEM SECTION 

SYSTEM CONTROLLER BOARD 

The System Controller board is the controlling element of the 8301. This 
board contains the system processor (master) (a 2650A-1 microprocessor),which 
provides primary control over the circuit boards in the 8301. The System 
Controller permits memory mapping and write protect assignments to be made to 
either the 8301 program memory or the prototype memory. The System 
Controller board encodes 16 interrupts and services up to 32 interrupts. 
Sixteen of these interrupts are from the other circuit boards in the 8301. 
The system processor communicates with the other circuit boards in the 8301 
through the use of I/O port interfaces. 

COMMUNICATIONS INTERFACE BOARD 

The Communications Interface board is an extension of the System Controller 
board. It contains the baud rate generator, three RS-232-C compatible 
interfaces for peripheral equipment, and one RS-422 compatible interface for 
a Data Management Unit (mass storage device). 

SYSTEM RAM BOARD 

The System RAM board is a 64K dynamic RAM. The System RAM board is used to 
store the 8550 operating system, which is booted from a disc in the DMU. The 
System RAM is restricted to operating on the system side of the Emulator 
Controller in the Main Interconnect board. 

EMULATOR CONTROLLER BOARD 

The Emulator Controller board ensures that only one processor (either the 
system processor, emulator processor, or language processor) has control of 
the system buses at any time. Since all the system and program circuit 
boards share the same address bus, data bus, and part of the control lines, 
bus contention could become a problem without the Emulator Controller board. 
In addition to separating the system and program boards, this board controls 
debugging operations. The Emulator Controller contains the breakpoint 
registers, forced jump registers, and program counter registers used during 
debugging operations. Breakpoint addresses are stored in these registers and 
compared to the addresses placed on the system address bus by the emulator 
processor. If the addresses match, the Emulator Controller informs the 
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system controller. 
system controller. 

The Emulator Controller is under direct control of the 

PROGRAM SECTION 

PROGRAM .MEMORY (32K) BOARD 

The Program Memory board is a 32K static RAM. This memory is used to store 
the user or prototype programs. A second 32K memory board may be added to 
the program memory as an option, for a total of 64K. When both boards are 
present a jumper on each board selects low (0---32K) or high (32K---64K) 
memory. 

LANGUAGE PROCESSOR BOARD 

The Language Processor operates much like an emulator processor. Program 
memory is used by the Language Processor to translate source code (assembly 
language) to binary object code (machine language) for the emulator 
processor. The Language Processor utilizes a Z80A microprocessor and 
operates as a slave to the system processor. The Language Processor is 
invoked by software commands entered at the System Terminal. 
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Section 2 

INSTALLATION 

INTRODUCTION 

This section contains the installation procedure for the 8301 Microprocessor 
Development Unit (MDU). The installation procedure describes the standard 
components of an 8301 and explains how these components must be configured 
for normal operation. Optional components are not described within this 
section. The installation procedure for each option is detailed within the 
service manual for that option. 

This section contains only a minimum of operating information. For more 
information on how to operate the 8301, refer to your System Users Manual. 

This section is divided into the following parts: 

• Site Selection 

• Unpacking and Inspection 

• Removing the Top Cover 

• Removing the Circuit Board Restrainer 

• Internal Cables 

• The Main Interconnect Board 

• Jumpers and Straps 

• The Circuit Breaker 

• System Controller Board Configuration 

• Emulator Controller Board Configuration 

• Language Processor Board Configuration 

• System and Program Memory Board Configuration 

• Communications Interface Board Configuration 

• Installing a Circuit Board 

• Connecting a Prototype Control Probe 

• Replacing the Top Cover 
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• Rear Panel Connectors 

• Storage and Reshipping 

SITE SELECTION 

The area selected should be adequately lighted, air-conditioned, and 
dust-free. This area should also have a minimum of electrostatic and 
electromagnetic interference to prevent degradation of system performance. 

General requirements for operating space and access are shown in 
While rack mounting is an option, the rearward sliding top cover 
of a consideration there, as normally the unit can be swiveled on 
in bench-top configurations. Here are some other considerations: 

Fig. 2-1. 
may be more 

the bench 

• Access is required to the front, rear, and top of the unit• 

• Allow for adequate air exhaust at the rear (6" minimum recommended). 

• When placing this unit on a bench, position the unit so that its air 
intake will not draw hot exhaust air from an adjacent unit. 

• Arrange the power and communications cables at the rear of the 
instrument in such a manner that these cables contact one another as 
little as possible. 

Refer to your System Installation Guide for total system planning. 

UNPACKING AND INSPECTION 

The 8301 is packaged and shipped in a heavy-duty cardboard container. The 
unit is adequately protected from most types of transit abuse, being 
surrounded on all sides by a minimum of three inches of pre-formed expanded 
polystyrene end pieces • 

Before unpacking the 8301, inspect the external carton. 
apparent: 

If damage is 

• Immediately notify the carrier that made delivery, and request 
inspection. 

• Contact the nearest Tektronix field engineering office or sales 
representative. 

e DO NOT THROW AWAY THE BOXES. 

e DO NOT TRY TO REPAIR THE INSTRUMENT. 
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A recessed area within each container holds all cables 
accessories. These items are taped down and then overlaid with 
Accompanying manuals are normally shipped at the same time as 
in a separate padded container. Both the 8301 and the manual 
protected by plastic wrappers from moderate exposures 
environments. 

and standard 
foam padding. 
the 8301 , but 
packages are 
to corrosive 

To remove the 8301 from its carton, cut the masking tape and lay the carton 
on either of its two largest sides. The carton can then be slid off, 
exposing the inner packing. Take care when removing this packing material, 
as cables and other accessories may be beneath the unit. 

NOTE 

Save all packing material for later storage or reshipping of the 
8301 • 

REMOVING THE TOP COVER 

The top cover of the 8301 is a flat metal sheet with a small flange angled 
downward as its rear edge. This cover is designed to fit into two grooves in 
the top inside edges of the instrument's two side panels. When in place, the 
top cover is secured by two plastic cover retainers. Each cover retainer is 
attached by a screw to the top corners of the rear panel. To remove the top 
cover, simply remove these two screws and remove the cover retainers; then 
slide the top cover to the rear of the instrument and free of the chassis. 

REMOVING THE CIRCUIT BOARD RESTRAINER 

A cardboard and foam circuit board restrainer is located directly beneath the 
top cover of the 8301. This restrainer is designed to protect the circuit 
boards from damage during transit and must be removed before power is applied 
to the instrument. Save the restrainers with the packing material for later 
reshipment of the 8301. 

2-4 

~ 
Condensation may form inside the chassis of the 8301 during transit 
through higher altitudes or varied climatic changes. Before 
operating the 8301, be certain that moisture has not collected 
within the instrument. 
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MAIN INTERCONNECT BOARD 

The main interconnect board is attached to the bottom panel of the 8301 and 
is exposed only when the top cover and circuit board restrainer have been 
removed. The main interconnect board consists of sixteen 100-pin sockets 
that accommodate the edge connectors of the 8301 standard and optional 
circuit boards. Figure 2-2 illustrates the Main Interconnect board and shows 
how the circuit boards should be configured. 
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Fig. 2-2. Main Interconnect Board. 

INTERNAL CABLES 

The 8301 has two internal cables. A 16-line cable connects the front panel 
to the Main Interconnect board. A 40-line ribbon cable connects the System 
Controller board to the Communications Interface board. Before applying 
power to your 8301, verify that both cables are correctly connected, as 
follows: 

• The 16-line cable should run between a 16-pin connector (J1) near 
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the bottom edge of the Front Panel circuit board and a second 16-pin 
connector (J17) on the edge of the Main Interconnect board that is 
nearest the front panel. Make sure that pin 1 of each of the 
cable's connectors is aligned with pin 1 of the connectors on each 
circuit board. 

• The 40-line ribbon cable should run between a 40-pin edge connector 
on top of the System Controller board (the edge connector nearest 
the front panel) and the 40-pin edge connector on the Communications 
Interface board. Make sure that pin 1 of each of the cable's 
connectors is aligned with pin 1 of the connectors on each circuit 
board. 

CIRCUIT BREAKER 

There is a circuit breaker (S200) connected to the power supply of the 8301. 
A switch for this circuit breaker is located beneath a cover plate towards 
the rear of the instrument. This switch must be "ON" during normal 
operation. If activated, the circuit breaker will trip and the switch will 
be placed in the "OFF" position. 

To gain access to the circuit breaker switch, remove the four screws on the 
power supply cover plate. Always replace this cover plate, when you have 
finished checking or resetting this circuit breaker. 

JUMPERS AND STRAPS 

The standard circuit boards for the 8301 are configured with certain jumpers 
and straps. The specific function of each jumper or strap is described with 
its associated circuit board. The following paragraphs describe the kinds of 
jumpers and straps that are used on the standard circuit boards and explain 
how these connectors can select alternate functions. 

JUMPERS 

In this manual, the term "jumper" refers to a small connector designed to fit 
across a jumper position. A "jumper position" consists of two square pins 
that can accommodate the placement of the jumper. Jumper positions are 
arranged on the circuit boards as single-position or two-position jumpers. 
Single-position jumpers have only two square pins., the jumper is either 
installed or removed. Two-position jumpers have three square pins, arranged 
in a straight line or "L" pattern. The jumpers may be installed on pins 1 
and 2, 2 and 3, or removed. Table 2-1 shows the symbols used for jumpers in 
the circuit board configuration drawings that appear later in this section. 
Jumpers are designated with a "J". 
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STRAPS 

In this manual, the term "strap" refers to an ECB through-hole that may be 
bridged with a soldered wire to select an alternate function. A strap is 
also associated with a "cuttable run". That is, an ECB run between two 
through-holes is a strap. The run must be cut before one of the 
through-holes can be strapped to a third through-hole. If there is a 
cuttable run at the location, it must be cut before the strap is bridged, to 
prevent system errors. Table 2-1 shows the symbols used for straps in the 
circuit board configuration drawings that appear later in this section. 
Straps are designated with a "W". 

Table 2-1 
Symbols for Jumpers and Straps 

Used on Circuit Board Configuration Drawings 

Jumper/Strap Symbols : Usage 
=============================/======================================= 

I 
I -IQ:QJ IQ] or -[Q] ~ : 

These two-position jumpers show the 
jumper across pins 1 and 2 or across 
pins 2 and 3. 

I 
I 
I 
I 
I 
I -----------------------------,---------------------------------------

or 
: This single-position jumper shows 
: the jumper across the single jumper 
: position or the jumper removed. 
I -----------------------------1---------------------------------------

or -~ [Q] 

-l§l 
or l!H!l 

@@ or [Q] [Q] 

IQ}@ or ~ 

REV A AUG 1981 

1 
I 
I 
I 
I 
I 
I 

These two-position straps show the 
cuttable runs between pins 1 and 2. 
The runs may be cut and the straps 
bridged across pins 2 and 3. 

These single-position straps show the 
through-holes with or without a 
cuttable run. The cuttable run may 
be cut or the through-holes may be 
bridged with a strap. 
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SYSTEM CONTROLLER BOARD CONFIGURATION 

Figure 2-3 shows the locations of jumpers and straps on the System Controller 
board and the type of connector at each location. There are three jumpers 
and eight straps on the System Controller board. In addition, Fig. 2-3 shows 
the locations of a DIP switch (S1100) and LEDs associated with ROM-Based 
Diagnostics. Table 2-2 lists the configuration required for normal 
operation. 

.. !ID 
@ W2017 
@) 

... @)~ J3014 

2-8 

~ J1051 
... @] 

Fig. 2-3. 

EJ 
DIIIJ 

LEDs 

.. 121 
[QJ W2098 
@) 

IQJ}w1304 
@) 

@)}W1306 @) 

~}w13oa 
~}w1309 

System Controller Board. 

... rel 

... @HQ]@) W7400 

~ J5704 
~ 

2974-22 

REV A AUG 1 981 



Installation---8301 MDU Service 

Table 2-2 
System Controller Board Normal Operating Configuration 

Number l Jumper or Strap Normal Operating Configuration 
========= ============================= ================================ 

J5704 2650A Clock Jumper Jumper across pins and 2 

J3014 Forced Diagnostic Jumper Jumper across pins 2 and 3 

W3068 Mapping/Write Protect Strap No change in original strapping 

J1051 CPU Float Jumper Jumper across pins 2 and 3 

W7400 Line Grounding Strap No change in original strapping 

W2098 Direct Interrupt Strap No change in original strapping 

W2017 Bootstrap Limiting Strap No change in original strapping 

W1306 High-Speed Interface Strap No change in original strapping 

W1308 Stop Bit Select Strap No change in original strapping 

W1309 Parity Inhibit Strap No change in original strapping 

W1304 Even/Odd Parity Strap No change in original strapping 

S1100 The Diagnostics Mode Switch Set the six switches to ON 

2650A-1 CLOCK JUMPER 

J5704 is the 2650A Clock Jumper. This two-position jumper selects either a 2 
MHz System Clock or a 1.25 MHz System Clock. Pins 1 and 2 select 2 MHz. 
Pins 2 and 3 select 1.25 MHz. For normal operation, place the jumper across 
pins 1 and 2. 

FORCED DIAGNOSTIC JUMPER 

J3014 is the Forced Diagnostic Jumper. This two-position jumper forces the 
Diagnostic ROM on the bus, or allows software to select the diagnostics or 
boot ROMs. Pins 1 and 2 select only the Diagnostic ROM. Pins 2 and 3 select 
the Diagnostic or Boot ROMs. For normal operation, place the jumper across 
pins 2 and 3. 
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MAPPING/WRITE PROTECT STRAP 

W3068 is the Mapping/Write Protect Strap. This two-position strap enables 
the Mapping/Write Protect function during normal operation. If the run 
between pins 2 and 3 is cut and a strap is placed between pins 1 and 2, the 
Mapping/Write Protect function is disabled. 

CPU FLOAT JUMPER 

J1051 is the CPU Float Jumper. This two-position jumper determines the state 
of the CPU READ(L) signal. If CPU READ(L) is high, the 2650A-1 can write to 
the system data bus. If CPU READ(L) is low, the 2650A-1 can read the system 
data bus. Pins 1 and 2 select a high on CPU READ(L). Pins 2 and 3 select a 
low on CPU READ(L). For normal operation, place the jumper across pins 2 and 
3. 

LINE GROUNDING STRAP 

W7400 is the Line Grounding Strap. This two-position strap grounds P1-56 (a 
Main Interconnect board line) during normal operation. 

DIRECT/INDIRECT INTERRUPT STRAP 

W2098 is the Direct/Indirect Interrupt Strap. 
provides indirect addressing of interrupts during 
run is cut between pins 1 and 2 and a strap placed 
direct addressing is selected. 

BOOTSTRAP LIMITING STRAP 

This two-position 
normal operation. 
between pins 2 

strap 
If the 

and 3, 

W2017 is the Bootstrap Limiting Strap. This two-position strap selects a 
2K-byte address space within the Boot ROM during normal operation. If the 
run is cut between pins 1 and 2 and a strap is soldered between pins 2 and 3, 
only 1K-bytes of the Boot ROM is selected. 

HIGH-SPEED INTERFACE STRAP 

W1306 is the High-Speed Interface Strap. This single-position strap selects 
an 8-bit data character length during normal operation. If a strap is 
soldered across this position, a 7-bit data character length is selected. 
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STOP BIT SELECT STRAP 

W1308 is the Stop Bit Select Strap. This 
selects one stop bit during normal operation. 
cut, two stop bits are selected. 

PARITY INHIBIT STRAP 

Installation---8301 MDU Service 

single-position cuttable run 
If the run at this position is 

W1309 is the Parity Inhibit Strap. This single-position cuttable run enables 
parity generation and checking during normal operation. If the run at this 
position is cut, the parity generation and checking function is disabled. 

EVEN/ODD PARITY STRAP 

W1304 is the Even/Odd Parity Strap. This single-position strap selects even 
parity bits during normal operation. If a strap is soldered across this 
position and W1309 has not been cut, odd parity bits are selected. 

DIAGNOSTIC MODE SWITCH 

S1100 is the Diagnostic Mode Switch. This 6-position DIP switch is used to 
select the mode of ROM-based Diagnostics. For information on the function of 
this switch, refer to Section 3, the ROM-Based Diagnostics section. Each of 
the six positions on this switch should be set to a logic zero (set switch 
positions to ON or CLOSED) during normal operation. 

DIAGNOSTIC LEDS 

These LEDs are lighted during the running of ROM-Based Diagnostics. They 
indicate which test is in progress and if an error is detected, an error code 
is displayed on the LEDs. 
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EMULATOR CONTROLLER BOARD CONFIGURATION 

Figure 2-4 shows the locations of jumpers and straps on the Emulator 
Controller board and the type of connector at each location. There are five 
jumpers and five straps on the Emulator Controller board. Table 2-3 lists 
the configuration required for normal operation. 

2-12 

J3073 
... @] 

~ 

Fig. 2-4. 

W1111 

... ~[§) 

J4093 
J4083 

·~ 
@ 

W5097 

...@]~ 
J1183 

W4153 W4163 W4165 
[Q) IQ] [Q) 

... (Q)@) 121@... ... l2HQ] 

J5177 

~ ... 
@l 
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Emulator Controller Board. 
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Table 2-3 
Emulator Controller Board Normal Operating Configuration 

Number l Jumper or Strap l Normal Operating Configuration 
======================================================================= 

J1183 

W1111 

W5097 

J4083 

J4093 

J5177 

J3073 

W4153 

W4163 

W4165 

Front Panel Hold Jumper 

Extended Address Strap 

Line Grounding Strap 

BP1 Extended Address Jumper 

BP2 Extended Address Jumper 

SVC Detection Jumper 

Direct Interrupt Jumper 

Immediate Interrupt Strap 

Forced Jump Option Strap 

Forced Jump Option Strap 

FRONT PANEL HOLD JUMPER 

Jumper across pins 2 and 3 

No change in original strapping 

No change in original strapping 

Jumper across pins and 2 

Jumper across pins and 2 

Jumper across pins 4 and 2 

Jumper across pins 2 and 3 

No change in original strapping 

No change in original strapping 

No change in original strapping 

J1183 is the Front Panel Hold Jumper. This two-position jumper enables or 
disables the front panel circuitry. Pins 1 and 2 enable the front panel 
circuitry. Pins 2 and 3 disable the front panel circuitry. For normal 
operation, place the jumper across pins 2 and 3. 

EXTENDED ADDRESS STRAP 

W1111 is the Extended Address Strap. This two-position strap enables the 
extended address function during normal operation. If the cuttable run 
between pins 1 and 2 is cut and a strap is soldered between pins 2 and 3, the 
extended address enable line is connected to a pull-up resistor and the 
extended address function is disabled. 

LINE GROUNDING STRAP 

W5097 is the Line Grounding Strap. This single-position cuttable run grounds 
P1-56 (a Main Interconnect board line) during normal operation. If the run 
at this position is cut, P1-56 will no longer be grounded. 
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BP1 EXTENDED ADDRESS JUMPER 

J4083 is the BP1 Extended Address Jumper. This two-position jumper enables 
or disables the breakpoint 1 extended address function. Pins 1 and 2 enable 
the function. Pins 2 and 3 disable the function. For normal operation, 
place the jumper across pins 1 and 2. 

BP2 EXTENDED ADDRESS JUMPER 

J4093 is the BP2 Extended Address Jumper. This two-position jumper enables 
or disables the breakpoint 2 extended address function. Pins 1 and 2 enable 
the function. Pins 2 and 3 disable the function.For normal operation, place 
the jumper across pins 1 and 2. 

SVC DETECTION JUMPER 

J5177 is the SVC Detection Jumper. This two-position jumper selects SVC 
Detection support for modes 0, 1, and 2, or it selects SVC Detection support 
for mode 0 only. Pins 1 and 2 select support for all modes. Pins 2 and 3 
select support for only mode 0. For normal operation, place the jumper 
across pins 1 and 2. 

DIRECT/INDIRECT INTERRUPT JUMPER 

J3073 is the Direct/Indirect Interrupt Jumper. 
selects either direct or indirect addressing 
select direct addressing of interrupts. Pins 
addressing of interrupts. For normal operation, 
2 and 3. 

IMMEDIATE INTERRUPT OPTION STRAP 

This two-position jumper 
of interrupts. Pins 1 and 2 
2 and 3 select indirect 

place the jumper across pins 

W4153 is the Immediate Interrupt Option Strap. This two position strap 
supports the current configuration of a single immediate interrupt and 
provides a method to incorporate an additional immediate interrupt if needed. 
If the cuttable run between pins 1 and 2 is cut and a strap is soldered 
between pins 2 and 3, INT 31 FF(H) is NORed with the current immediate 
interrupt at U4150. 

FORCED JUMP OPTION STRAPS 

W4163 and W4165 are the Forced Jump Option Straps. 
provide a forced jump capability to interrupts 
cutting the run between pins 1 and 2 and soldering 
3) for each strap. 

2-14 

Future requirements to 
30 and/or 31 can be met by 
a strap between pins 2 and 
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SYSTEM RAM BOARD CONFIGURATION 

Figure 2-5 shows the location of the two jumpers and eight LEDs on the System 
RAM board. Table 2-4 lists the jumper configuration required for normal 
operation. 

[ill] [JJ 
LEDs 

Fig. 2-5. System RAM Board. 

Table 2-4 

W4151 

-~ J6140 
l!!1 

System RAM Board Normal Operating Configuration 

2976-168 

Number I Jumper or Strap I Normal Operating Configuration 
========!=============================/================================ 

J6140 I Test Jumper 1 Jumper across pins 1 and 2 
--------+-------------~---------------+--------------------------------

W4151 I Developmental Strap I No change in original strapping 
I I 

~~~~~' '~~~~~~~~~~~~~~~~~-
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TEST JUMPER 

J6140 is the Test Jumper. This two-position jumper determines the board's 
response to the CMEM(H) line. When the jumper is on pins 1 and 2, the board 
is used as System Memory whenever the CMEM(H) line goes low. For special 
applications this jumper can be placed on pins 2 and 3 and the board now 
functions as a Program Memory board. In this configuration diagnostics that 
test various program memory functions can be conducted on the board when the 
CMEM(H) line goes high. When testing the board using diagnostics, the board 
can be physically located to either the System or Program sections of the 
Main Interconnect board. For normal operations retain the jumper across pins 
1 and 2 and the board in the System section. 

DEVELOPMENTAL STRAP 

W4151 is a strap that may be used for special developmental requirements. 
The strapped position permits MSTR RUN(L) and OPREQ(L) to control the timing 
of the board. If the cuttable run between pins 2 and 3 is cut and the strap 
is soldered between pins 1 and 2, MSTR RUN(L) is removed from the board. 
This position is for special developmental requirements. 

DIAGNOSTIC LEDS 

Five of these eight LEDs are turned off or on during the running of Power-Up 
Diagnostic Tests. They indicate which test is in progress and if an error is 
detected, an error code is displayed on the LEDs. These LEDs are used in 
conjunction with the LEDs on the System Controller board. The other three 
LEDs monitor the status of the lower three bits from the data byte of I/O 
port address D2. 

LANGUAGE PROCESSOR BOARD CONFIGURATION 

Figure 2-6 shows the location of the one jumper and one strap on the Language 
Processor board and the type of connector at each location. Table 2-5 lists 
the configuration required for normal operation. 
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' @)~ J4029 

@)@ J4050 

l J 

Fig. 2-6. Language Processor Board. 

Table 2-5 
Language Processor Board Normal Operating Configuration 

Number l Jumper or Strap l Normal Operating Configuration 
==================================================================== 

J4050 Line Grounding Strap l No change in original strapping 
I 

~~~~- -~~-..~~~~~~~~~~~'~~~~~~~~~~~~~~~~~-
J4029 Slow/Fast Clock Jumper l Jumper across pins 2 and 3 

I 
~~~~--~~~~~~~~~~~~~~· '~~~~~~~~~~~~~~~~~-
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LINE GROUNDING STRAP 

J4050 is the Line Grounding Strap. This single-position cuttable run grounds 
P1-56 (a Main Interconnect board line) during normal operation. If the run 
at this position is cut, P1-56 will no longer be grounded. 

SLOW/FAST CLOCK JUMPER 

J4029 is the Slow/Fast Clock Jumper. This two-position jumper selects one of 
two clock speeds for the Z80 Microprocessor. Pins 1 and 2 select a 2.5 MHz 
clock. Pins 2 and 3 select a 4 MHz clock. For normal operation, place the 
jumper across pins 2 and 3. 
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PROGRAM MEMORY BOARD CONFIGURATION 

Figure 2-7 shows the locations of the jumpers, straps, and switch on the 
board and the type of connector at each location. There are four jumpers and 
two straps on the Program Memory board. In addition, a DIP switch (S7170) is 
used to select the extended addressing function. Table 2-6 lists the 
configuration required for the normal operation of the Program Memory board. 

... 121 
[2J W5011 
[Q] 

@ AUG 1981 

@)@ W7080 

Fig. 2-7. Program Memory Board. 

@] 
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Table 2-6 
Program Memory Board Normal Operating Configuration 

Number I Jumper or Strap I Normal Operating Configuration 
======================================================================= 

J6179 Program/System Memory Jumper' Jumper across pins 1 and 2 

J6175 Low7High Memory Jumper See description that follows 

J7171 Extended Bank Jumper Jumper across pins 1 and 2 

J5175 Memory Relocation Jumper See description that follows 

W5011 Delayed Read strap No change in original strapping (a) 

W7080 Line Grounding Strap No change in original strapping 

S7170 Extended Memory DIP Switch See description that follows 

(a) Unless specified in the Emulator Processor Installation Manual. 

PROGRAM/SYSTEM MEMORY JUMPER 

J6179 is the Program/System Memory Jumper. This two-position jumper 
determines whether the board is used as Program Memory or under special 
applications as System Memory. Pins 1 and 2 select Program Memory. Pins 2 
and 3 select a special System Memory configuration. The 8550 operating 
system, LOS/50, prohibits using the Program Memory board as System Memory. 
Therefore, for normal operations retain the jumper across pins 1 and 2. 

LOW/HIGH BOARD JUMPER 

J6175 is the Low/High Board Jumper. This two-position jumper determines 
whether the board will be used as low memory (addresses 0 to 32K) or high 
memory (addresses 32K to 64K). Note that although low memory exists for both 
System and Program Memory, high memory exists only for Program Memory. Pins 
1 and 2 select high memory. Pins 2 and 3 select low memory. 

EXTENDED BANK JUMPER 

J7171 is the Extended Bank Jumper. This two-position jumper enables or 
disables the extended bank comparator function. Pins 1 and 2 enable this 
function. Pins 2 and 3 disable the function. For normal operation, place 
the jumper across pins 1 and 2. 
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MEMORY RELOCATION JUMPER 

J5175 is the Memory Relocation Jumper. This two-position jumper enables or 
disables the memory relocation function. Pins 1 and 2 enable the function. 
Pins 2 and 3 disable the function. For System Memory normal operation with 
one memory board installed, place the jumper across pins 1 and 2. For 
Program Memory normal operation with one memory board installed, place the 
jumper across pins 1 and 2. When two Program Memory boards are installed, 
place the jumpers on both boards across pins 2 and 3. 

DELAYED READ STRAP 

W5011 is the Delayed Read Strap. If the cuttable run between pins 1 and 2 is 
cut and a strap soldered between pins 2 and 3, the READ ENBL(L) signal will 
no longer be delayed. This signal is delayed during normal operation. 

LINE GROUNDING STRAP 

W7080 is the Line Grounding Strap. 
P1-56 during normal operation. 
will no longer be grounded. 

This single-position cuttable run grounds 
If the run at this position is cut, P1-56 

EXTENDED MEMORY DIP SWITCH 

S7170 is the Extended Memory DIP switch. This 8-bit DIP switch works in 
conjunction with the Low/High Jumper to allocate extended memory. Unless a 
particular setting for an option is indicated within that option's 
Installation Manual, all switches should be in the ON or CLOSED position. 

COMMUNICATIONS INTERFACE BOARD CONFIGURATION 

Figure 2-8 shows the locations of jumpers on the 
board and the type of connector at each location. 
the Communications Interface board. Table 2-7 
required for normal operation. 

@AUG 1981 
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' u@l 
J3 

' @]~ 
J2 

, 
@Ju 

J1 

Fig. 2-8. Communications Interface Board. 

Table 2-7 
Communications Interface Board Normal Operating Configuration 

Number I Jumper Strap I Normal Operating Configuration I or I 

2974-26 

======================================================================= 
J1 RS-232-C Multiplexer Jumper Jumper across pins 2 and 3 

J2 RS-232-C Multiplexer Jumper Jumper across pins 2 and 3 

J3 External Baud Rate Jumper Jumper across pins and 2 

RS-232-C CONTROL LINE MULTIPLEXER JUMPER (J102) 

J1 (located on the Communications Interface board) is the RS-232-C Control 
Line Multiplexer Jumper for jack J102 (located on the rear panel). This 
two-position jumper selects the RTS(H) signal or ground as a control signal 
for J102. Pins 1 and 2 select the RTS(H) signal. Pins 2 and 3 select 
ground. For normal operation, place the jumper across pins 2 and 3. 
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RS-232-C CONTROL LINE MULTIPLEXER JUMPER (J101) 

J2 (located on the Communications Interface board) is the RS-232 Control Line 
Multiplexer Jumper for jack J101 (located on the rear panel). This 
two-position jumper selects the CTS(H) signal or ground as a control signal 
for J101. Pins 1 and 2 select the CTS(H) signal. Pins 2 and 3 select 
ground. For normal operation, place the jumper across pins 2 and 3. 

EXTERNAL BAUD CLOCK JUMPER 

J3 (located on the Communications Interface board) is the External Baud Clock 
Jumper. This two-position jumper selects the 110 baud rate or an external 
baud rate clock. Pins 1 and 2 select a signal from the 110 baud rate 
generator. Pins 2 and 3 disconnect the line from the 110 baud rate generator 
and select an external signal as the baud rate. For normal operation, place 
the jumper across pins 1 and 2. 

INSTALLING A CIRCUIT BOARD 

To install a circuit board in the 8301, perform the following procedure: 

1. Verify that power to the 8301 is OFF. 

2. Remove the 8301 top cover, according to the procedure given 
earlier in this section. 

3. While facing the front of the 8301, grasp the ejector levers at 
the upper edges of the circuit board. Align the circuit board 
with a socket of the Main Interconnect board, so that the 
board's component side faces left, as you face the instrument's 
front panel. 

4. Slide the circuit board downward, within a vertical guide, until 
it reaches the Main Interconnect Board socket. Then, press down 
firmly and evenly on the upper edges of the circuit board until 
it snaps into place. 

CONNECTING A PROTOTYPE CONTROL PROBE 

The procedure for installing an optional Prototype Control Probe is not 
included in this manual. Refer to the Installation manual that describes 
your Prototype Control Probe for details on installing that option. 
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REPLACING THE TOP COVER 

The top cover of the 8301 is replaced in the following manner: 

1. From the rear panel, slide the top cover into the two grooves 
along the top edges of the instrument. 

2. Continue to insert the top cover into the grooves, until the 
right-angle flange at its rear edge is flush with the rear panel 
of the 8301 chassis. 

3. Place a cover retainer at each upper rear corner of the 8301, 
covering the right-angle flange of the top cover. 

4. Thread the two screws (removed with the top cover) through the 
cover retainers and tighten both screws. 

REAR PANEL CONNECTORS 

The 8301 rear panel is shown in Fig. 2-9. The 
are briefly described in the following 
characteristics, which describe the peripheral 
each rear panel connector, are contained in 
this manual. 

2-24 

connectors shown in Fig. 2-9 
paragraphs. The I/O port 
interface requirements for 

Section 6, Specifications, of 
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High-Speed Remove Auxiliary System Terminal 

DD 

2974-12 

Fig. 2-9. 8301 Rear Panel. 

HIGH-SPEED SERIAL INTERFACE PORT 

J100 is the High-Speed Serial Interface (HSI) Port. The HSI Port is a 
modified RS-422 compatible serial interface designed to communicate with a 
data storage unit such as a DMU. This port will operate only at 153.6k baud. 
Table 2-8 illustrates the pin configuration of J100. 
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Table 2-8 
HSI Port -- J100 Pin Configuration 

Pin Number Function 
============================== 

Shield 

2 TX (-) 

3 RX (-) 

4 RTS ( +) 

5 CTS ( +) 

6---9 Not used 

10 RTS (-) 

11 TX ( +) 

12 RX ( +) 

13 DTR(-) 

14---19 Not used 

20 DTR(+) 

21---24 Not used 

25 CTS (-) 

REMOTE PORT 

J101 and J102 form the Remote Port. This port is designed to be used to 
interface the 8301 with a telephone modem. Both the male and female 
connectors of this port are RS-232-C compatible. The Remote Port has two 
switches associated with it. One switch selects the baud rate (refer to Fig. 
2-10). A second switch selects one of four operating modes (refer to Table 
2-9). Table 2-10 lists the pin configuration for connectors J101 and J102. 
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Fig. 2-10. 

Switch 
Setting 
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9600 

4800 

2400 

1200 ~ 
600 

300 

150 

110 

2976-4 

Switch Selectable Baud Rates. 

Table 2-9 
Remote Port Modes 

Function 
================================== 

CNTL 
DTE1 
DTE2 
DCE 

No Control 
DTE with CTS control 
DTE with DSR control 
DCE with control 
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Table 2-10 
Pin Configuration for RS-232-C Compatible Ports 

l Remote Port lAuxiliary Port I Terminal Port 
Pin No. \-----------------------------/---------------/----------------

1 J101 l J102 I J103 I J104 
l 25-Pin Male l 25-Pin Female l 25-Pin Female l 25-Pin Female 

======================================================================== 
Shield Shield Shield I Shield I 

I 

I 2 TX TX TX I TX 
I 
I 

3 RX RX RX I RX I 
I 
I 

4 RTS RTS RTS I RTS I 
I 
I 

5 CTS CTS CTS I CTS I 
I 
I 

6 DSR DSR DSR DSR 

7 Logic Ground Logic Ground Logic Ground Logic Ground 

8 DCD DCD DCD DCD 

9---16 Not used Not used Not used Not used 

17 Not used Not used EXT CLK Not used 

18, 19 Not used Not used Not used Not used 

20 DTR DTR DTR DTR 

21 ---25 Not used Not used Not used Not used 

AUXILIARY PORT 

J103 is the Auxiliary Port. This port provides communications to and from 
auxiliary equipment, such as a line printer. The Auxiliary Port is an 
RS-232-C compatible port with a switch-selectable baud rate. In addition, a 
jumper-selectable external baud rate is also available on pin 17 of J103. To 
select this external baud rate, refer to the External Baud Clock Jumper in 
the description of the Communications Interface Board, earlier in this 
section. The pin configuration for the Auxiliary Port is listed in Table 
2-10. Figure 2-10 shows the baud rate switch settings. 
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SYSTEM TERMINAL PORT 

J104 is the Terminal Port. This RS-232-C compatible port provides a 
communications interface between the 8301 and the system terminal. The pin 
configuration for the Terminal Port is listed in Table 2-10. Figure 2-10 
shows the baud rate switch settings. 

STORAGE AND RESHIPPING 

When a precision electronic instrument, such as the 8301, is to be placed in 
storage or reshipped, it's best to repack it as it was originally shipped 
from the factory. For this reason, be sure to save the carton and packing 
material in which your equipment was shipped. To repack the 8301, simply 
follow the unpacking instructions in reverse order. The following paragraphs 
describe further considerations that must be made when storing or reshipping 
an 8301. 

STORAGE 

Observe the following considerations whenever you place the 8301 in storage: 

• Provide adequate protection from dust. 

• Do not exceed 
instrument, as 
manual. 

the humidity 
outlined in 

or temperature limitations of the 
the Specifications, Section 6 of this 

• Store the carton upright. Do not compress the carton or stack heavy 
objects upon it. 

RESHIPPING 

If the unit must be shipped to the factory or service center, the following 
steps should be taken: 

• Note the serial number of the unit on the back panel and any 
relevant numbers or symbols needed for identification. 
information is required for fault notification correspondence, 
should be sent separately.) 

other 
(This 
which 

• Wrap the unit in durable waterproof material such as heavy 
polyethylene, and tape securely. This step should be carried out 
only in a dry atmosphere, and with the unit cool to the touch. 

• Pack the unit in a sturdy box (heavy cardboard is acceptable for 
land shipments), lined with three inches (76 mm) of medium density 
foam or expanded polystyrene. 

t Cables, adapters, and other accessories should be wrapped separately 
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and attached by tape to the inner liner at a break in the foam, or 
taped to a separate platform mounted above the foam or polystyrene 
(as used in the original shipping). In the latter case, a sheet of 
one inch (25 mm) minimum thick foam should be taped above the cable 
package. 

• Seal the carton with reinforced packaging tape and identify the 
sender, the unit number, and the serial number on the outside of the 
carton. 

• Notify the factory or your sales representative of your intent to 
ship the instrument, and await their acknowledgement, before you do 
ship an 8301. 
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Section 3 

POWER-UP DIAGNOSTICS 

INTRODUCTION 

This section covers the self-testing (power-up) diagnostics tests that are 
conducted within the 8301. These tests are completed prior to booting the 
operating system from the Data Management Unit (DMU). The diagnostics are 
contained in a 32K (4K x 8) PROM (type 2732) device. The power-up 
diagnostics provide the following features: 

• Power-up tests are run automatically during power-up or restart 
conditions. These tests are sequentially executed. The tests 
verify that circuitry within the 8301 hardware that is required to 
boot and transfer the operating system off the disc in the DMU into 
the 8301 system memory. If the 8301 fails any power-up test, the 
test is suspended and branches to the Critical Function Monitor 
(CFM) routine. An error code is displayed on either the System 
Terminal or on the 8301 LEDs (a set of five LEDs on the System 
Controller board, one LED on the Front Control Panel and a set of 
five LEDs on the System RAM board). 

• The Critical Function Monitor (CFM) is a set of test routines and 
commands used to perform additional tests to determine the probable 
cause of a power-up failure. A limited set of user commands may be 
entered from the System Terminal. Switch-selectable options also 
increase the capabilities of the CFM. 

At the time of this printing, there are two versions of the power-up ROM. 
The version in your 8301 is readily identified by two methods: 

1. The 8301 Boot message is followed by a version number. The 
original version displays the following message: 

8301 BOOT V1 .x 

The second version displays the following message: 

8301 BOOT V2.x 
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NOTE 

The "V1 or V2" in the display designates the version 
number and the ".x" designates the revision number. 

2. The power-up and boot ROMs are part numbered as follows: 

Original Version 
160-0728-00 BOOT 
160-0802-00 DIAG 

Second Version 
160-0728-01 BOOT 
160-0802-01 DIAG 

The Critical Function Monitor (CFM) is (with few exceptions) identical in 
both versions of the power-up ROM. Therefore, this section is divided into 
three parts. Each part containing the following information: 

Part 1 

Part 2 

Part 3 

This part describes the power-up tests for the original version 
(V1.x) of the diagnostic ROM. 

This part describes the power-up tests for the second version 
(V2.x) of the diagnostic ROM. 

This part describes the functions and use of the Critical Function 
Monitor ( CFM). 

If you have the original version of the power-up ROM, Parts 1 and 3 in this 
section apply. If you have the second version of the power-up ROM, Parts 2 
and 3 in this section apply. 
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PART 1---VERSION v1.x 

The power-up tests for the original version of the diagnostic ROM are 
described in the following paragraphs. 

Figure 3-1 shows the memory map for the power-up tests and work areas that 
are required in system memory. Note that the specific address locations of 
the power-up tests and CFM are not shown within the ROM. When a new version 
of the ROM is assembled, the various routines could be assigned different 
locations within the ROM. 

MODE SWITCH 

0000-

Diagnostic ROM 

?~~~: --------
Power-up Tests 

Work Area (RAM) 

142C- 1----------1 
CFM Work Area (RAM) -142D 

-14C7 

Test Controller. 
Power-up Tests. 
and Critical Func
tion Monitor (CFM) 
contained in 
Diagnostic ROM 

2976-5 

Fig. 3-1 System Memory diagnostic address space. 

During power-up or restart conditions the 8301 can be configured for several 
modes of operation, depending on the settings of the mode selector switch. 
The mode selector switch is a 6-position DIP switch located in the upper 
center portion of the System Controller board. Figure 3-2 illustrates the 
two types of DIP switches that may be used. Each switch position can be set 
to either OFF (Open) or ON (Closed). Figure 3-3 is a top view of the board. 
This figure shows the switch position numbers. 
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1 2 3 4 5 6 

f~~~~~~ 
---1 .. •0N 

Color-Blue 
Switch action-Slide 

CLOSED 

2 3 4 5 6 

-OPEN- 6 
Color-Red 
Switch action-Rocker 

2976-6 

Fig. 3-2. 6-Position DIP switch 
( two types) . 

SWITCH-SELECTABLE OPTIONS 

Most Significant 
Bit 

Least Significant 
Bit 

Position 
No. 6 _., 

Position 
No.1 ... 

Modo/ 
Switch 
S1100 

Power-Up 
Diagnostic 
LEDs 

System 
/Controller 

2976-169 

Fig. 3-3. Mode selector switch 
and power-up LED. 

Figure 3-4 is a modified decision tree diagram showing various options that 
are available by changing the mode selector switch positions. This decision 
tree will be referred to often in the following paragraphs. There are two 
main branches in the decision tree: the normal (boot) branch and the CFM (no 
boot) branch. 

The mode switch positions determine the options selected. Note in Fig. 3-4 
that position 6 is read first. This position accesses the two main operating 
modes: normal and CFM. 
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Normal .Mode 

The normal (boot) operating mode is selected when the 8301 is operating 
properly (no failure indicated during power-up tests) and you want to boot 
the operating system from the Data Management Unit (DMU). When this mode is 
selected, the following options are available: 

REV JUN 1983 

1. Power-up diagnostics can be run or bypassed. 

2. Selection of interface port or booting from Manufacturing Test 
Unit. (Manufacturing Test Unit position is used for factory 
testing only.) 

3. The interface port to the DMA controller is the High-speed 
Serial Interface (HSI) port. 
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Branch 
To CFM 

Not used 
set to "O" 

From Normal 
Operating System 

(Default Mode) 

Chart A 

~ 
.u; 
:r 
II 

C> 

SYSTEM PORTS & TEST 1/0 PORTS 

PORT DESIG' 

System Terminal 00 

Auxiliary 01 

Remote 10 

HSl/DMU 11 

Echo 
Port 

(See Chart B) -t-----9--' 

From 
Manufacturing 

Test Unit 

Chart B 

ECHO PORTS 

PORT 

No Echo Port 

Auxiliary 

Remote 

HSl/DMU 

DESIG' 

00 

01 

10 

11 

2976-?A 
LEGEND: O= Switch positions on 

Mode switch 
1 = Switch position is OFF 

(Open) 
0 = Switch position is ON 

(Closed) 

Test 
Selection 

~-..->-----(See Chart C) 

Chart C 

TEST SELECTION - TEST MODE 2 

TEST DESIG • 

2650 CPU Test 000 

Checksum Test 001 

System Memory Test 010 

Interval Timer Test 011 

Bank Switch Test 100 

OMA Test 101 

'Designation indicates switch positions 
from left to right as shown in this figure. 

Fig. 3-4. Mode switch decision tree (Version V1.x). 
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For normal operating conditions the mode switch positions are set to "O 11
, as 

shown in Table 3-1 • 

Table 3-1 
Mode Switch Settings for Normal Operating Mode 

(Version V1.x) 

Switch l l 
Position l Setting l Selected Option 
=========:==================='=========================== 

6 l 0 (ON or Closed) normal mode (boot) 
5 l 0 (ON or Closed) run power-up tests 
4 l 0 (ON or Closed) select interface port 
3 l 0 (ON or Closed) HSI port selected 
2 l 0 (ON or Closed) switch is not used during 

l normal (boot) mode 
l 0 (ON or Closed) boot normal operating 
l system from DMU 
I 

~~~~-'~~~~~~~ 

CFM Mode 

The CFM operating mode is selected by either of the following methods: 

1. During normal operations, if one of the power-up tests fails, an 
error code is displayed on the System Terminal or LEDs and the 
power-up test branches to the CFM. In this mode, the CFM is 
preconfigured to use the System Terminal as the system port with 
no echo port. This means that CFM user commands can be entered 
and displayed on the System Terminal. 

2. The other method of selecting the CFM is to set the mode switch 
position 6 to 111 11 (OFF or Open). This method fully utilizes the 
capabilities of the CFM. The CFM user commands can be entered 
and displayed on a choice of peripherals. It also permits the 
selection of either CFM normal mode, Test Mode 1, or Test Mode 
2. Refer to Fig. 3-4. 

Additional information on using the CFM operating mode is included later in 
Part 3 of this section. 

POWER-UP/RESTART SEQUENCE 

The power-up/restart sequence of Version V1.x for the 8301 is shown in the 
accompanying flow diagram, Fig. 3-5. The following steps describe this 
sequence. (Refer also to Fig. 3-4.) 

1. The boot ROM reads mode switch position 6. 
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2. If switch position 6 is set to "1 " (OFF or Open), the CFM mode is 
selected; mode switches 5, 4, 3, 2, and 1 are read to determine the mode 
of operation and the tests to be performed by the CFM. If switch 
position 6 is set to "O" (ON or Closed), the normal operating mode is 
selected and switch position 5 is read. 

3. If switch position 5 is set to "1 ", the boot ROM is selected; the 
power-up tests are bypassed, and switch position 4 is read. If switch 
position 5 is set to "O", the power-up diagnostics are selected and 
executed. If the power-up tests fail, the Test Controller branches to 
the CFM for further analysis and troubleshooting. An error code is also 
displayed on the LEDs or the System Terminal. If the power-up tests are 
passed, switch position 6 is read again to verify that the switch has 
not been changed. If switch position 6 has been changed to "1 ", the CFM 
branch is selected (as in step 2 above). If switch position 6 is still 
"O", the boot ROM is selected and mode switch position 4 is read. 

4. 

5. 

If switch position 4 is set to "1 " ' the Manufacturing Test Unit is 
selected for boot-up operations. If this switch is set to "O II' mode 
switch position 3 is read to determine interface port selection. The 
Manufacturing Test Unit is used during manufacturing only. 

If switch 
booting. 
procedures. 

position 3 is 
Switch position 

set to "O", the HSI port is selected for 
1 is then read to determine booting 

6. If this switch is set to 11 011 , the 8301 boots the normal operating system 
from the DMU. The interactive boot mode can specify an alternative boot 
source. 
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\------------~1 rreads Mode switch 1------------i~ 

i-.------------lselects CFMl.,. r switch "4-------<.. mode J.._ _____ -ll_setting=1 

reads mode switches 5, 4, .._ ____ 3, 2, & 1 to determine 
mode and tests performed 

CFM 

selects] G switch """------l normal i. ..... ----------------1 setting=O ~--------' 
mode 

switch 1 r selects >------! setting=~l------.. ..i~iagnosticsl------------1.-f 

displays 
error codes 

J tpasses reads Mode 
switch again i. .. •-------lpower-upi...------' 

tests 

r switch 
i...-----------lboots from Ji.. .. -------1Lsetting=1 

selects~ G switch 
i......-----------tinterfacei. .. --------lsetting=o'"""'I-------' 

port 

~ .. ~ f:or~~t~~~~::;in~i. .. ,..._ _______ __.~~~~~0...,.11------------' 
~ system J ~ 

Fig. 3-5. 8301 power-up/restart sequence (Version V1.x). 

2976-9A 
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POWER-UP TESTS 

The first eight power-up tests are executed out of the diagnostic ROM. 
During the eighth power-up test, the ninth and tenth power-up tests are 
loaded into RAM (system memory). The last two tests are executed from RAM. 
Therefore, allowing the RAM area that is occupied by ROM addresses (0---4K) 
to be tested. 

Once the power-up test sequence is started, the tests are sequentially 
executed unless an error is encountered during any of the tests. 

MESSAGE AND ERROR CODES 

There are two types of codes displayed: message codes and error codes. 
Message codes are only displayed on the LEDs at the start of each power-up 
test. Error codes are displayed on either the LEDs or the System Terminal, 
depending on the type of error and where it occurred during the execution of 
the tests. 

The LEDs are located on the System Controller board (refer to Fig. 3-3) with 
the most significant LED on the left as viewed from the component side of the 
board. The error codes displayed on the LEDs are shown in the following 
tables with the most significant LED in the left column. A "O" in the error 
code indicates the LED is not lit and a "1" indicates the LED is lit. 

NOTE 

The LEDs on the System RAM board are not used in the Version V1.x 
power-up tests described here in Part 1. Disregard these LEDs. 

Error codes displayed on the System Terminal appear as a register dump of the 
system processor. The error code is displayed in register, RO. This will be 
defined in greater detail later in this section. 

Message Codes 

Before each power-up test is executed a message code is sent to the 
diagnostic LEDs. This message code indicates which test is being executed. 
If an error code is written to the LEDs during the execution of any power-up 
test, the initial message code is replaced by the error code. However, if 
the error code is displayed on the System Terminal, the initial message code 
written to the LEDs at the start of the test is retained in the LEDs. This 
message code will verify, in addition to the error code displayed on the 
System Terminal, which power-up test has failed. 

Table 3-2 shows the message codes written to the LEDs at the start of each 
test. (A "1" indicates the LED is lit and "O" indicates the LED is not lit.) 
Note that the code for the first nine tests is the complement of the test 
number. During the last two test, the message code is sent to the LEDs at 
the beginning and middle of the power-up tests. 

3-10 REV A AUG 1 981 



Power-Up Diagnostics (Part 1)---8301 MDU Service 

Error Codes 

When an error is detected during execution of the power-up tests, the test 
routine transfers control to the error handler routine. This routine checks 
the error code contained in register RO and determines whether to display it 
on the diagnostic LEDs or to transfer control to the Critical Function 
Monitor (CFM) for display on the System Terminal. The error codes written to 
the LEDs indicate that the memory used by the power-up test is not accessible 
to the test. These memory error codes are shown in Table 3-3. 

Table 3-2 
Starting Message Codes for Each Power-Up Test 

Front Panel I Message Code to Power-Up 
Test No. Title of Test LED lDiagnostic LEDs 

============================== =============I================= 
01 
02 
03 
04 
05 
06 
07 
08 

09,0A 

OB,OC 

OD 

Initialization 
Instruction Set Test 
Diagnostic ROM Checksum Test 
System Memory Test (4K---32K) 
Interval Timer Test 
Bank Switch Test 
DMA Test 
RAM-Based Test Loader 
System Memory Test (0---4K) 

Boot ROM Checksum Test 

Branches to Boot ROM 

LED No. 5 is shown as the leftmost bit and 
LED No. 1 as the rightmost bit. 

Table 3-3 
Memory Error Codes to LEDs 

I 1 1 1 I 
I 1 1 0 I 
I 1 1 0 I 
I 1 0 1 I 
I 1 0 1 I 
I 1 0 0 I 
I 1 0 0 I 
I 0 1 1 I 
I 0 1 1 I 
I 0 1 0 I 
I 0 1 0 I 
I 0 0 1 I 
I 0 0 I 
I 
I 

i Memory i Power-Up 
Title of Memory Error i Error Code l Test No. 

=====================~=====~m===•~•~====:==:============l========== 
System Memory Address Error 
RAM-Based Test Loader Memory Error 
Diagnostic ROM Checksum Memory Error 
Bank Switch Memory Error 
Interrupt Handler Memory Error 
DMA Memory Error 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
1 

0 
0 
1 
1 
0 
0 

0 l 
1 I 

0 l 
1 l 
0 l 
1 l 

I 

4 
8 
3 
6 
5 
7 

0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 

~~~~~~~~~~~~~~~~~~~~~~~~~~~-!~~~~~ 
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LED No. 5 is shown as the leftmost bit and 
LED No. 1 as the rightmost bit. 
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The error codes that are passed to the CFM for display on the System Terminal 
are displayed in register RO. This is the first register in the display of 
the system processor's register dump. The register dump of all nine 
registers is displayed on the System Terminal as follows: 

RO"'XX XX XX XX XX XX XX XX XX 

Where "XX" is the hexadecimal value of each register displayed in successive 
order as follows: 

RO R1 R2 R3 R4 R5 R6 PSU PSL 

The CFM sends the error codes to all RS-232-C ports. Table 3-4 shows the 
error and error codes that are associated with each power-up test. 

Table 3-4 
Error Codes for Power-Up Tests 

I l Power-Up 
Title of Error I Error Code l Test No. 

;;;;;;;;:;;;;;;;;;;;;;;;;;;;;===;;;;=;;;;:==;;;;=;;;;;;;;;;;;;::==;;;;;;;;=;;;;;;;;;;;;:;;;;;;;;:=;;;;;;;;;;;;;;;;;;;;=;;;;;;;;:;;;;=l;;;;;;;;;;;;=;;;;====== 

Instruction Set Test Error I 04 l 2 
(Not assigned) I 05 I 
DMA Register Stuck Type Error l 06 l 7 
(Not assigned) I 07 l 
DMA Logic Error· I 08 I 7 
Unexpected Interrupt Error* l 09 l 
Interrupted Interval Timer Error l OA l 5 
Non-Interrupted Interval Timer Errorl OB I 5 
Bank Switch Logic Error I OC l 6 
System Memory Error (32K---4K) l OD I 4 
System Memory Error (4K---32K) I OE I 4 
Diagnostic ROM Checksum Error I OF l 3 
System Memory Error (4K---O) I 2D I 9 
System Memory Error (0---4K) I 2E I 9 
Boot ROM Checksum Error I 2F I 10 

I I 
~~~~~~~~~~~~~~~~~~~' '~~~~~ 

* This is a universal error, that could be displayed during 
any power-up test if an unexpected interrupt occurred. 

Power-Up Tests and Error Codee 

Table 3-5 lists the power-up tests and the related error codes for each test. 
In addition, Tables 3-3 and 3-4 contain cross references between error codes 
and the power-up tests. If an error code is displayed, you can use these 
tables to determine which test failed and the power-up test number where that 
test is described. 
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Table 3-5 
Power-Up Tests and Related Error Codes 

I 
I 

Power-Up l 
Test No. l Title of Test 
=========!======================= 

2 
3 

4 

5 
6 
7 
8 
9 

Initialization 
Instruction Set Test 
Diagnostic ROM 

Checksum Test 
System Memory 

Test (4K---32K) 
Interval Timer Test 
Bank Switch Test 
DMA Test 
RAM-Based Test Loader 
System Memory 

Test (0---4K) 

' I 
I 
I 

' 10 Boot ROM Checksum Testl 
I 

' 

l System 
LED Memory l Terminal 
Error Code lError Code 

============!=========== 
None None 
None 04 

0 0 0 1 0 OF 

0 0 0 0 0 OD,OE 

0 0 1 0 0 OA,OB 
0 0 0 1 1 oc 
0 0 1 0 1 06,08 
0 0 0 0 1 None 

None 2D, 2E 

None 2F 

Note in Table 3-5 that the unexpected interrupt error code 09 is not 
cross-referenced to any power-up test. This error code may be displayed 
during any of the power-up tests if an unwanted interrupt occurs. 
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System 
Terminal 

System 
Controller 

System M 
Proc t:J 

System 
Control/Interrupt 

Optional System 
Boards 

POWER-UP TEST NO. 1 

Test 

Initialization Test 

Function 

Data 
Management 

Unit 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

Extended Program Address Bus A 16-A23 

Fig. 3-6. 8301 MDU block diagram. 

2976-10 

This test presets the 8301 to ensure that the remaining power-up tests have 
an initial starting reference. This is the only power-up test that does not 
provide an error code indication to the LEDs or to the System Terminal. 
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Circuit Board Involved 

System Controller. (See Fig. 3-6.) 

Error Codes Encountered 

None. 

Description 

Reset RS-232 Ports 

1. The test writes to the control byte of each RS-232-C I/O port address 
and enables the master reset in each ACIA. 

Disable RS-232 Ports 

2. The test writes to the control byte of each RS-232-C I/O port address 
and disables the transmitter and receiver in each ACIA. 

Disable DMA 

3. The test writes to the control byte of I/O port address 98 (DMA mode set 
register) and disables all four DMA channels. 

Disable HSI and DMA Interrupts 

4. The test writes to the control byte of I/O port address E9 (HSI and DMA 
control port) and disables the interrupts to the HSI and DMA devices. 

Disable Disc Interrupt and Select Diagnostic ROM 

5. The test writes to the control byte of I/O port address EA 
(Manufacturing Test control port). The control byte is set to disable 
the interrupt to the manufacturing test port and select the Diagnostic 
ROM. 

Disable Interval Timer Interrupt 

6. The test writes to the control byte of I/O port address EC (interval 
timer control port) and disables the interval timer interrupt. 
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Select System Memory 

7. The test writes to the control byte of I/O port address EE (bank 
switching latch) and selects the 16K---32K bank in system memory (Bank 
02). 

POWER-UP TEST NO. 2 

Test 

Instruction Set Test. 

Function 

This test functionally verifies the 2650 instruction set by executing a set 
of tests that determine the data integrity of the registers and the correct 
execution of the instruction set. All addressing modes for a given 
instruction are also tested. If an error results from an unsuccessful 
comparison of expected results to the actual results, an error code is 
displayed on the System Terminal in register RO. 

Circuit Boards Involved 

System Controller, Communications Interface, and System Terminal. (See Fig. 
3-6.) 

Error Code Encountered 

3-16 

I 
I l Encountered 

Error Code l Title l During Steps 
============l==============================l=============== 

R0=04 l Instruction set test error l 1 and 2 
I I 

~~~~~~' '~~~~~~~-
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Description 

Executing 2650 Instructions 

1. A combination of tests are executed containing 2650 instructions. The 
actual results of these tests are compared to expected or predetermined 
values. If an error exists, the error code R0=04 is displayed on the 
System Terminal in register RO. 

2. Additional tests (as described in step 1) are executed until all 
instructions are tested. The 2650 instructions WRTD, REDD, WRTD, and 
REDC are not used in the 8301 and are thus not tested. The HALT 
instruction is also not tested. If an error exists during the execution 
of any instruction, the error code R0=04 is displayed on the System 
Terminal in register RO. 

POWER-UP TEST NO. 3 

Test 

Diagnostic ROM Checksum Test. 

Function 

This test checks each data byte in the ROM for correctness by using a 16-bit 
checksum calculation method. Error codes are displayed on LEDs or on the 
System Terminal if any error is detected throughout the test. 

Circuit Boards Involved 

System Controller, System RAM, Communications Interface, and System Terminal. 
(See Fig. 3-6.) 
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Error Codes Encountered 

I 
I 

Error Code l Title 
================:=============================== 
LEDs= 0 0 0 1 0 l Diagnostic ROM checksum 

I 
1 memory error 
I 
I 

RO=OF l Diagnostic ROM checksum error 
I 

Encountered 
During Step 

=============== 

3 and 4 
~~~~~~~~'~~~~~~~~~~~~~~~--~~~~~~ 

Description 

Load Data Address 

1. The low and high bytes of the Diagnostic ROM starting address are loaded 
into system memory. Both bytes are compared to ensure that they were 
actually loaded into memory. If an error is detected at either 
location, the error code 0 0 0 1 0 is displayed on the LEDs. 

Checksum Calculations 

2. The checksum is contained in the RO (low byte checksum) and R1 (high 
byte checksum) registers of the 2650A-1 microprocessor. The data byte 
from each ROM address is added to the low byte checksum (RO). The carry 
from the low byte is added to the high byte checksum (R1) and the end 
around carry from the high byte is added to the low byte checksum (RO). 
All bits in the checksum (RO and R1) are rotated one bit to the left, 
with the high byte carry again added to RO. The ROM address is then 
incremented by one and the calculations continue with the new data byte. 
These calculations continue until the contents of ROM address OFFD have 
been added to the checksum registers. Before comparing the high and low 
byte checksums, the low byte checksum is stored in register R3 and the 
high byte checksum is retained in register R1. 

Compares High Byte Checksum 

3. The expected high byte checksum is at address OFFE in the Diagnostic 
ROM. This expected checksum from address OFFE is loaded into system 
memory and compares this checksum with the actual high byte checksum 
retained in register R1. If they do not match, the error code RO=OF is 
displayed in RO on the System Terminal. 
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Compares Low Byte Checksum 

4. The expected low byte checksum is at address OFFF in the Diagnostic ROM. 
This expected checksum from address OFFF is loaded into system memory 
and compares this checksum with the actual low byte checksum stored in 
register R3. If they do not match, the error code RO=OF is displayed in 
RO on the System Terminal. 

NOTE 

If an error code is displayed on the System Terminal, examine 
registers R1 (high byte) and R3 (low byte) to determine the actual 
checksum. 

POWER-UP TEST NO. 4 

Test 

System Memory Test (4K---32K) 

Function 

This test verifies the 
(1000---7FFF) in system 
address of each location 
displayed on LEDs or 
throughout the test. 

Circuit Boards Involved 

data integrity for memory locations 4K---32K 
memory during both read and write operations. The 

is also checked for correctness. Error codes are 
on the System Terminal if any error is detected 

System Controller, System RAM, Communications Interface, and System Terminal. 
(See Fig. 3-6.) 
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Error Codes Encountered 

I 
I 

Error Code l Title 
================:================================ 
LEDs= 0 0 0 0 0 l System memory address error 

I 
I 

RO=OD : System memory error (32K---4K) 
I 
I 

RO=OE : System memory error (4K---32K) 
I 

Encountered 
During Steps 
============== 

3 

4 
~~~~~~~~!~~~~~~~~~~~~~~~~~~~~~~~ 

Description 

Load Starting Address 

1. The starting address (1000) is loaded into system memory. The 
bytes containing the starting address are compared to ensure that 
correct address was actually loaded into memory. If an error 
detected, the error code 0 0 0 0 0 is displayed on the LEDs. 

data 
the 
is 

Generate Data in Memory (4K---32K) 

2. Data is generated in system memory locations by storing the low byte of 
each address in that memory location. The locations are accessed 
sequentially. The test starts at memory location 1000 (4K) in system 
memory and increments to the top of memory at 7FFF (32K). 

Compare Data (32K--4K) 

3. The test starts at the top of system memory (7FFF), reads the data 
again, compares it to the lower byte of the address, complements the 
data, and stores it back in memory again. This is repeated for each 
location down to and including address 1000 (4K). If an error is 
detected at any location, the error code RO=OD is displayed on the 
System Terminal in register RO. 

Compare Data (4K---32K) 

4. 

3-20 

The test once again 
increments to the 
test reads the data 
to the lower byte 
is detected at any 
System Terminal in 

starts at system memory address 1000 (4K) and 
top of system memory at 7FFF (32K). This time the 

from memory, complements the data, and compares it 
of the address for each memory location. If an error 
location, the error code RO=OF is displayed on the 
register RO. 
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POWER-UP TEST NO. 5 

Test 

Interval Timer Test 

Function 

This test is executed in two parts: non-interrupted and interrupted. The 
non-interrupted part verifies that the interval timer does not interrupt the 
2650A-1 microprocessor when the interval timer interrupt is disabled. The 
interrupted part verifies that the interval timer does interrupt the 2650A-1 
microprocessor when the interval timer interrupt is enabled. Error codes are 
displayed on LEDs or the System Terminal if any error is detected throughout 
the test. 

Circuit Boards Involved 

System Controller, System RAJ.Vl, Communications Interface, and System Terminal. 
(See F~8• 3-6.) 

Error Codes Encountered 

!Encountered 
Error Codes I Title 1During Steps 
================!====================================== ============ 
LEDs= 0 0 1 0 0 I Interrupt handler memory error 3 and 5 

I 
I 

RO=OB l Non-Interrupted interval timer error 3 
I 
I 

RO=OA I Interrupted interval timer error 5 
I 

~~~~~~~~'~~~~~~~~~~~~~~~~~~~~~~~~-

Description 

Non-Interrupted Interval Timer Test 

1. The 2650A-1 'son-chip interrupt is enabled. 

2. The test writes to the control byte of the interval timer I/O port 
address (EC) and disables the interval timer interrupt. 
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Non-Interrupted Interval Timer Test (Cont.) 

3. A flag location in system memory is chosen to represent the presence or 
absence of an interrupt. Ones are loaded into this flag memory 
location. It then passes through a delay loop 64K times. After each 
pass through the delay loop, the flag memory location is checked to see 
if there has been any change to the ones previously loaded in that 
location. If an interrupt occurs, zeros are loaded into the flag memory 
location. After the zeros are loaded, the memory location is checked to 
ensure the zeros are actually loaded. If not, the error code 0 0 1 0 0 
is displayed on the LEDs. 

When the flag memory location is checked after each pass through the 
delay loop, no interrupts should have been generated and the memory 
location should still be loaded with ones. If the memory location is 
not ones, an interrupt has occurred and the error code RO=OB is 
displayed in register RO on the System Terminal. 

Interrupted Interval Timer Test 

4. The test writes to the control byte of the interval timer I/O port 
address (EC) and enables the interval timer interrupt. 

5. Ones are again loaded into the flag memory location. It then passes 
through the delay loop as in step 3. This time, the flag memory 
location should be changed on the first interrupt generated. When the 
interrupt occurs, zeros are again loaded into the flag memory location 
and the memory location is checked to ensure they are actually loaded. 
If the zeros are not loaded, a memory error code 0 0 1 0 0 occurs and is 
displayed on the LEDs. 

If the test passes through the delay loop 64K times without an interrupt 
being detected, the error code RO=OA is displayed in register RO on the 
System Terminal. 

Disable Interval Timer 

6. The test writes to the control byte of the interval timer I/O port 
address (EC) and disables the interval timer interrupt. This restores 
the interval timer to the same conditions as at the start of this 
power-up test. 
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POWER-UP TEST NO. 6 

Test 

Bank Switch Test 

Function 

This test checks the ability of the 2650A-1 microprocessor to address its 
upper 16K address space. The 2650A-1 has only 15 address lines, with the 
ability to address 32K of address space (0000---7FFF). Bank switching 
provides the 2650A-1 with the ability to address up to 64K in both system and 
program memories. Bank switching permits 16K blocks of system and program 
memory addresses (on even 16K boundaries) to be switched into the 2650A-1s 
upper 16K address space (16K---32K). Bank switching is used whenever the 
2650A-1 is addressing above 16K in system memory or addressing any portion of 
program memory. This test checks the bank switching of three 16K blocks of 
memory: 16K---32K in system memory, 0---16K in program memory, and 16K---32K 
in program memory. 

Circuit Boards Involved 

System Controller, System RAM, Program Memory, Communications Interface, and 
System Terminal. (See Fig. 3-6.) 

Error Codes Encountered 

I Encountered 
Error Code Title I During Steps 

================ ============================!================== 
LEDs= 0 0 0 1 1 Bank switch memory error I 1, 2, 3, 4, and 5 

I 
I 

RO=OC Bank switch logic error I 2, 4, and 5 
~~~~~~~--- ~~~~~~~~~~~~~---'~~~~~~~~~ 

NOTE 

Refer to Section 5, Functional Procedures No. 5 (Bank Switching) 
for a more detailed explanation of how the data bits associated 
with I/O port address EE are set. The data byte associated with 
I/O port address EE determines which memory bank is selected for 
bank switching. 
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Description 

Zero Out Three Memory Banks 

1 • The test zeros out the lower 
16K---32K in program memory, 
system memory. As the bytes 
any byte does not zero out, 
LEDs. 

Bank Switching Tests 

256 bytes of three 16K memory banks: 
0---16K in program memory, and 16K---32K in 
are zeroed out a comparison is made. If 
an error code 1 1 0 0 0 is displayed on the 

2. Ones are written into the lower 256 bytes of the 16K---32K block of 
program memory. As the ones are written into each memory byte a 
comparison is made. If any byte does not contain all ones, an error 
code 1 1 0 0 0 is displayed on the LEDs. The test then compares the 
other two memory banks to this memory bank, to verify that they are 
zeroed out. If the comparison shows that any data byte is not zeroed, 
the error code RO=OC is displayed on the System Terminal in register RO. 

3. The test zeros out the lower 256 bytes of the 16K---32K block of program 
memory, which was loaded with ones. As the bytes are zeroed out a 
comparison is made. If any byte does not zero out an error code 
1 1 0 0 0 is displayed on the LEDs. 

4. Bank switching tests are conducted on the next memory bank, 0---16K in 
program memory. The same procedures are followed as described in steps 
2 and 3. If an error is detected, the error codes are the same as 
described in steps 2 and 3. 

5. Bank switching tests are conducted on the next memory bank, 16K---32K in 
system memory. The same procedures are followed as described in steps 2 
and 3. If an error is detected, the error codes are the same as 
described in steps 2 and 3. 

POWER-UP TEST NO. 7 

Test 

DMA Controller Test 
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Function 

This test checks the DMA address and terminal count registers, performs a 
memory-to-memory transfer operation to two locations in both system memory 
and program memory, and compares the transferred data to the original data. 
If an error is detected in any of the tests, an error code is displayed on 
the System Terminal or the bank of LEDs. 

Circuit Boards Involved 

System Controller, System RAM, Program Memory, Communications Interface, and 
System Terminal. (See Fig. 3-6.) 

Error Codes Encountered 

Error Code 
================ 

R0=06 

LEDs= 0 0 1 0 1 

R0=08 

I Encountered 
Title !During Steps 

=======================!============== 
DMA register error I 3 

DMA memory fault 

DMA logic error 

I 
I 
I 

I 
I 
I 
I 
I 

4 

11 
~~~~~~~---~~~~~~~~~~~-!~~~~~~~ 

Description 

Disable DMA Ports 

1. The test addresses I/O port E9 and writes 
This disables the HSI interrupt and 
channels. 

zeros into the data byte. 
the interrupts to the four DMA 

2. The test addresses I/O port 98 and writes zeros into the data byte. 
This disables the four DMA channels. 

Stuck at One and Zero Test 

3. Ones are written into the address and terminal count registers of each 
DMA channel. The test reads the address and terminal count registers 
and compares the readings to the value written into the registers. If 
there is an error in any of the comparisons, the error code R0=06 is 
displayed in register RO on the System Terminal. Zeros are then written 
into the address and terminal count registers of each DMA channel. The 
test reads the address and terminal count registers and compares the 
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readings to the value written into the registers. If there is an error 
in any of the comparisons, the same error code (R0=06) is displayed on 
the System Terminal. 

Generate Data for Memory-to-Memory Transfers 

4. The test generates 256 data bytes at addresses 1000---10FF in system 
memory. The data bytes are generated by writing the lower byte of the 
address into each system memory location. Each data byte is then 
compared to the address. If an error is detected, an error code 
1 0 1 0 0 is written to the LEDs, signifying a memory error. 

Memory-to-Memory Transfer Tests 

5. The test addresses I/O ports E9 and 98, disabling the interrupts and DMA 
channels (as in steps 1 and 2). 

6. The test programs DJ.VIA channels 0 and for a DJ.VIA memory-to-memory 
transfer of 256 data bytes from a starting address of 1000 in system 
memory to a starting address of 4000 in system memory. Refer to Section 
5, Functional Procedure No. 6 (Programming DJ.VIA Controller for 
Memory-to-Memory Transfer) for a more detailed explanation of how to 
program the DJ.VIA for a memory-to-memory transfer. 

7. The test enables the interrupts and DJ.VIA channels. This initiates the 
memory-to-memory transfer. DJ.VIA channel 0 accesses system memory at the 
starting address, reads the data, and stores it in a holding latch. DJ.VIA 
channel 1 reads the data from the holding latch and writes the data into 
system memory at the starting address where the data is transferred. 
This procedure continues for each data byte until the terminal count 
register in both channels reach zero. Refer to Section 5, Functional 
Procedure No. 7 (DMA Controller Memory-to-Memory Transfer Operation) 
for a more detailed explanation of DJ.VIA memory-to-memory transfer 
operations. 

8. The test programs and initiates a memory-to-memory transfer of 256 data 
bytes from a starting address of 4000 in system memory to a starting 
address of 0000 in program memory. The transfer procedure is the same 
as in steps 6 and 7. 

9. The test programs and initiates a memory-to-memory transfer of 256 data 
bytes from a starting address of 0000 in program memory to a starting 
address of 4000 in program memory. The transfer procedure is the same 
as in steps 6 and 7. 

10. The test programs and initiates a memory-to-memory transfer of 256 data 
bytes from a starting address of 4000 in program memory to a starting 
address of 2000 in system memory. The transfer procedure is the same as 
in steps 6 and 7. 
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Compare Original and Transferred Data 

11. The test compares the 256 data bytes from the original starting address 
of 1000 in system memory with the 256 data bytes transferred to the 
starting address of 2000 in system memory. The comparison is made after 
the data has been transferred four times, as shown in Fig. 3-7. If the 
original data does not match the transferred data, the error code R0=08 
is displayed in register RO on the System Terminal. 

0000 

2000 
4 

3000 3 

4000 

~5000 

System Memory Program Memory 

- = Direction of ~ = Data bytes 
transfer are 

compared 

2976-46 

Fig. 3-7. Memory map of DMA data transfer. 

POWER-UP TEST NO. 8 

Test 

RAM-Based Test Loader 
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Function 

This test loads the System Memory Test (0---4K) and Boot ROM Checksum Test 
from the Diagnostic ROM into RAM (system memory). The Diagnostic ROM 
occupies addresses 0000---0FFF (0---4K). These tests are loaded into system 
memory at a starting address above 1000. When finished this test branches to 
the locations in RAM. The last two power-up tests are executed from RAM. 
The System Memory Test (0---4K) is the same routine as used in Power-Up Test 
No. 4. A template is used to change to addresses from 4K---32K to 0---4K. 

Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-6.) 

Error Code Encountered 

I 
I lEncountered 

Error Code l Title Inuring Steps 
================:=========================:=============== 
LEDs= 0 0 0 0 1 l RAM-Based test loader l 1 , 2, and 3 

I I 
1 memory error 1 
I I 

--------' '--------

Description 

Load System Memory Test 

1. The System Memory Test and the template from the Diagnostic ROM are 
loaded into system memory (RAM). The data written into RAM is compared 
to the data in ROM. If any data byte does not match, an error code 
0 0 0 0 1 is displayed on the LEDs. 

This System Memory Test is the same test performed in Power-Up Test No. 
4. The template modifies this test so that the system memory can be 
tested from 0---4K instead of 4K---32K. 

Load Boot ROM Checksum Test 

2. The Boot ROM Checksum Test is the same test performed in Power-Up Test 
No. 3. The template modifies this test so that the Boot ROM Checksum 
Test can be conducted. The Diagnostic ROM Checksum Test and the 
template from the Diagnostic ROM are loaded into system memory (RAM). 
The data written into RAM is compared to the data in ROM. If any data 
byte does not match an error code 0 0 0 0 1 is displayed on the LEDs. 
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Branch to Mini Test Controller 

3. When the RAM Base Test Loader has finished loading the preceding tests 
into RAM (system memory), the test branches to RAM for the execution of 
the last two power-up tests. 

POWER-UP TEST NO. 9 

Test 

System Memory Test (0---4K) 

Function 

This is the first of two tests executed from RAM. This test verifies data 
integrity for system memory locations 0---4K during both read and write 
operations. This test is the same as Power-up Test No. 4 with a template 
that modifies the memory addressing. Error codes are displayed on the System 
Terminal if any error is detected throughout the test. 

Circuit Boards Involved 

System Controller, System RAM, Communications Interface, and System Terminal. 
(See Fig. 3-6.) 

Error Codes Encountered 

I 
I 

Error Codel Title 
==========:================================ 

R0=2D l System memory error (4K---O) 
I 
I 

R0=2E l System memory error (0---4K) 
I 

Encountered 
During Steps 
============== 

2 

3 
~~~~~!~~~~~~~~~~~~~~~~~~~~~~~ 
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Description 

Generate Data In Memory (0---4K) 

1. Data is generated in system memory locations by storing the lower byte 
of the address in each memory location accessed. The test starts at the 
bottom of memory (0000) and increments to address OFFF. 

Compare Data (4K---O) 

2. The test starts at system memory address OFFF, reads the data stored, 
compares it to the lower byte of the address, complements the data, and 
stores it back into memory again. This procedure is repeated for each 
location down to and including address 0000. If an error is detected at 
any location, the error code R0=2D is displayed on the System Terminal 
in register RO. 

Compare Data (0---4K) 

3. The test once again starts at system memory address 0000 and increments 
to OFFF. This time the test reads the data from memory, complements the 
data, and compares is to the lower 8 bits of the address for each memory 
location. If an error is detected at any location, the error code R0=2E 
is displayed on the System Terminal in register RO. 

POWER-UP TEST NO. 10 

Test 

Boot ROM Checksum Test 

Function 

This is the second of two tests executed from RAM. This test checks each 
data byte in the Boot ROM for correctness, using a 16-bit checksum 
calculation method. Error codes are displayed on the System Terminal if any 
error is detected throughout the test. 
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Circuit Boards Involved 

System Controller, System RAM, Communications Interface, and System Terminal. 
(See Fig. 3-6.) 

Error Code Encountered 

!Encountered 
Error Code I Title !During Step 
===========!==========================!============== 

R0=2F I Boot ROM checksum error I 3 and 4 
I I 

~~~~~-I I~~~~~~~ 

Description 

Load Boot ROM Starting Address 

1. The high and low bytes of the Boot ROM starting address are loaded into 
system memory. 

Checksum Calculations 

2. The data byte from each ROM address is added to the low byte checksum 
(RO). The checksum calculations are performed in the same manner as 
described in Power-Up Test No. 3. The ROM address is incremented and 
the calculations continue until the contents of address 03FD has been 
added to the checksum. Before comparing the high and low bytes of the 
checksum, the low byte checksum is stored in register R3 and retains the 
high byte checksum in register R1. 

Compares High Byte Checksum 

3. The expected high byte checksum is at address 03FE in the Boot ROM. 
This expected checksum from address 03FE is loaded into system memory 
and compares this checksum to the actual high byte checksum retained in 
register R1. If they do not match, the error code R0=2F is displayed in 
RO on the System Terminal. 

Compares Low Byte Checksum 

4. The expected low byte checksum is at address 03FF in the Boot ROM. This 
expected checksum from address 03FF is loaded into system memory and 
compares this checksum to the actual low byte checksum stored in 
register R3. If they do not match, the error code R0=2F is displayed in 
RO on the System Terminal. 
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PART 2 --- VERSION V2.X 

The power-up tests for the second version of the diagnostic ROM are described 
in the following paragraphs. 

MODE SWITCH 

The mode switch shown in 
also applies to this 
functions shown in Fig. 
discussed next. 

Figures 3-2 and 3-3 together with the matching text 
version of the power-up tests. Some switch position 
3-4 are modified for this version and will be 

SWITCH-SELECTABLE OPTIONS 

Figure 3-8 is the mode switch decision tree for Version V2.x. This figure 
will be referred to often in the following paragraphs. This decision tree 
has two main branches: normal (boot) branch and CFM (no boot) branch. The 
position of the mode switches determine the various options available. 
Switch position 6 is read first and then the remaining switches are read in a 
consecutive descending order. Switch position 6 selects one of the main 
branches as shown in Fig. 3-8. 

Normal Mode 

The normal (boot) operating mode is selected when the 8301 is operating 
normally (no failure indicated during power-up tests) and you want to boot 
the operating system from the Data Management Unit (DMU). When this mode is 
selected, the following options are available: 

1. Power-up diagnostics can be run or bypassed. 

2. If an error is detected during the power-up tests you can enter 
the CFM or loop on the error, dependent on the setting of switch 
position 4. 

3. Selection of booting from 8550 disc or 8540 ROM-Diagnostics. 

NOTE 

Version V2.x diagnostic and boot ROMs are used in both the 8301 and 
8540 units. Switch position 3 is set to "O" for 8301 installations 
and to "1" for 8540 installations. 

For normal 8301 operation conditions, set all mode switch positions to "O" as 
shown in Table 3-6. 
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- to CFM 

Boot in 

Power-up 
Tests 

Not used 
set to "O" 

Local Mode 
Execute STARTUP 
Command File 

Chart A 

SYSTEM PORTS & TEST 1/0 PORTS 

PORT DESIG a 

System Terminal 00 

Auxiliary 01 

Remote 10 

HSl/DMU 11 
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See 
Chart A 

System 
Port 

Echo 
Port 

(See Chart B) ---~....__. 

Boot 
8540 

Boot in 
Local Mode Test 1/0 

Port 

Chart B 

ECHO PORTS 

PORT 

No Echo Port 

Auxiliary 

Remote 

HSl/DMU 

DESIG a 

00 

01 

10 

11 

LEGEND: 

0 = Switch positions on 
Mode switch 

1 = Switch position is OFF 
(Open) 

0 = Switch position is ON 
(Closed) 

Test 
Selection 

.__ ..... ~.._ _ _.. (See Chart C) 

Test 1/0 
Port 

Chart C 

TEST SELECTION - TEST MODE 2 

TEST DESIG a 

2650 CPU 000 

Refresh Interrupt 001 

Parity Error lntr 010 

Bank + Page Select 011 

Sys Memory 0000-3FFF 100 

DMA (System-System) 101 

• Designation indicates switch 
positions from left to right as shown 
in this figure. 2976-171 

Fig. 3-8. Mode switch decision tree (Version V2.x). 
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CFM Mode 

Table 3-6 
Mode Switch Settings for 8301 Normal Operating Mode 

(Version V2. x) 

Switch l 
Position I Switch Setting 
=========/================== 

6 0 (ON or Closed) 
5 0 (ON or Closed) 
4 0 (ON or Closed) 
3 0 (ON or Closed) 
2 0 (ON or Closed) 

0 (ON or Closed) 

Selected Option 
======================= 
Normal mode (boot) 
Run power-up tests 
Branch to CFM on Error 
Boot from 8550 
Switch is not used 
(reserved) 
Boot operating system 
from 8550 disc. 

The CFM operating mode is selected by either of the following methods: 

1 • During normal operations, if one of the power-up tests fails, an 
error code is displayed on the LEDs and the power-up test 
branches to the CFM. In this mode, the CFM is preconfigured to 
use the System Terminal as the system port with no echo port. 
This means the CFM user commands can be entered and displayed on 
the System Terminal. 

2. The other method of selecting the CFM is to set the mode switch 
position 6 to "1" (OFF or Open). This method fully utilizes the 
capabilities of the CFM. The CFM user commands can be entered 
and displayed on a choice of peripherals. It also permits the 
selection of either CFM normal mode, Test Mode 1, or Test Mode 
2. Refer to Fig. 3-8. 

Additional information on using the CFM operating mode is included later in 
Part 3 of this section. 

POWER-UP/RESTART SEQUENCE 

The power-up/restart sequence for Version V2.x of the 8301 is shown in the 
accompanying flow diagram, Fig. 3-9. The following steps describe this 
sequence. (Refer also to Fig. 3-8.) 

1. The boot ROM reads mode switch position 6. 

2. If switch posi tiori 6 is set to "1 " (OFF or Open), the CFM mode is 
selected; mode switches 5, 4, 3, 2, and 1 are read to determine the mode 
of operation and the tests to be performed by the CFM. If switch 
position 6 is set to "O" (ON or Closed), the normal operating mode is 
selected and switch position 5 is read. 
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3. If switch position 5 is set to "1 ", the boot ROM is selected; the 
power-up tests are bypassed, and switch position 3 is read. If switch 
position 5 is set to "O", the power-up diagnostics are selected and 
executed. If the power-up tests fail, switch position 4 is read and an 
error message is displayed on the LEDs. If switch position 4 is set to 
"1 ", the power-up tests loop on the error. If switch position 4 is set 
to "O", the test branches to the CFM for further analysis and 
troubleshooting. If the power-up tests are passed, the boot ROM is 
selected and mode switch position 3 is read. 

4. If switch position 3 is set to "1 ", the 8540 is selected for boot-up 
operations. If this switch is set to "O", the 8550 is selected for 
boot-up operations and switch position 1 is read. 

5. If switch position 1 is set to "1 ", the 8301 boots in the Terminal Mode 
(Non-Local Mode). If this switch is set to "O", the 8301 boots the 
normal operating system from the disc in the DMU. This is the Local 
Mode. 

POWER-UP TESTS 

The eleven power-up tests of version V2.x are sequentially executed unless an 
error is detected during any of the tests. At which time the program 
displays an error code on the LEDs and looks at mode switch position 4. 
Switch position 4 permits looping on the error or entering the CFM. Refer to 
Figures 3-8 and 3-9. 

TEST AND ERROR CODES 

There are two codes displayed on LEDs: test codes and error codes. Test 
codes are displayed on the LEDs at the start of each power-up test. Error 
codes are displayed on the LEDs when an error is detected during the running 
of the tests. 
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1-----------~ reads Mode switch 1----------4 

14------------1 selects CFM 1-... _____ __..r switch 
mode I' ~etting=1 

reads mode switches 5, 4, 
L-----~ 3, 2. & 1 to determined 

mode and tests performed 

Mode 
Switch 
No.4 

switch 1 
setting=~l--------1.,-'(!>ranches to 1-------+----. 

selects 
"-----1~ Boot 

ROM 

switch J [selects 
"-----1~ setting=1 1----------------11.,.i Boot 

ROM 

8540 

Mode 
Switch 
No. 1 

::1 r switch 14------------1 boots from_Jl-4------l~etting=1 

boots from ]1-4------~c switch 
8550 setting=O 

J [boots in 
switch T · 1 setting=1 1-------11 ... ~ ermma 

Mode 

switch J [ boots normal 
setting=O '" ____ ..,._ oper. ating system 

from 8550 

Mode 
Switch 
No. 3 

CFM 

2976-172 

Fig. 3-9. 8301 power-up/restart sequence (Version V2.x). 
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LED Displays 

There are three sets of LED displays: (Refer to Fig. 3-10.) 

• Five LEDs on the System Controller board for diagnostic test code 
display. 

• Eight LEDs on the System RAM board arranged in two groups: 
1. Five LEDs for diagnostic error code display. 
2. Three LEDs for showing status of the System RAM board. 

• One LED on Front Panel labeled SELF TEST. 

The LEDs on both boards are arranged with the most significant LED on the 
left as viewed from the component side of the board. 

NOTE 

To view the LED displays, the top cover must be removed from the 
unit. Refer to Section 2, Installation, of this manual for 
directions on removal of the top cover. 

Test Codes 

Before each power-up test is executed, a test code is sent to the two groups 
of LED displays. The group of five LEDs on the System Controller board 
display the test module number. The group of five LEDs on the System RAM 
board are zeroed out. Table 3-7 shows the test codes that are assigned to 
each power-up test. 

Error Codes 

When an error is detected during execution of the power-up tests, the program 
transfers control to the error routine. This routine displays the error code 
on the group of five LEDs on the System RAM board. Table 3-7 shows the error 
codes that are assigned to each test code and power-up test. 
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Most Significant 
Bit 

Position 
No.1---... ~ 

Modo/ 
Switch 
S1100 

Fig. 3-1 O. 

Power-Up 
Diagnostic 
LEDs 

System 
Controller 

/ 

Most Significant 
Bit 

Least Significant 
Bit-----

Parity Complement 

Parity Inhibit ---..,~1 

Power-Up 
Diagnostic 
LEDs 

Status 
LEDs 

System 
RAM 

/ 

Mode selector switch and power-up LEDs. 

2976-173 

Front Panel LED 

The LED on the Front Panel remains lighted throughout the running of the 
power-up tests and during the display of an error code. This is the last LED 
to be turned off, signifying the power-up tests are completed and no error 
detected. 

3-38 

NOTE 

Both the test code and error code must be used to identify an 
error. In general, the error code is displayed prior to executing 
the test. Thus if a test hangs, the proper error code is 
displayed. 
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Table 3-7 
Index of Test Codes and Error Codes 

I I 
I I LED Indicators I 

I 
I I I I 1------------

Power-Up I I Sys Cont 
Test No. I Title of Test l Test Codes 
=========:======================!============ 

2 

3 

4 

5 

6 

7 

8 

9 

I :11111 
I I 

I I 
I I I Initialization I 0 0 0 0 0 
I I 

I Instruction Set Test 
I 
I 
I 

Diagnostic ROM 
Checksum Test 

Memory Refresh 
Interrupt Test 

Boot ROM 
Checksum Test 

Parity Error 
Interrupt Test 

Bank Switch and 
Page Switch Tests 

System Memory 
(OK--1 6K) Test 

DMA Test 
(System-to-System) 

0 0 0 0 

0 0 0 0 

0 0 0 1 0 

0 0 0 

0 0 0 
0 0 0 

0 0 1 0 0 
0 0 1 0 0 

0 0 0 0 

0 0 1 0 0 

0 0 1 0 
0 0 1 0 

0 0 1 1 0 
0 0 1 1 0 
0 0 1 1 0 

0 0 1 
0 0 1 
0 0 1 
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-------------, 
System RAM I 
Error Codes I Fault 

============='================= 
1 1 1 1 1 

0 0 0 0 0 

0 0 0 0 0 

0 0 1 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 
0 0 1 

0 0 0 0 0 
0 0 1 0 0 

0 0 0 0 1 

1 1 0 0 0 

0 0 0 0 0 
0 0 0 0 1 

0 0 0 0 0 
1 1 0 0 1 
0 0 1 0 0 

1 1 0 0 1 
0 0 0 1 0 
0 0 0 1 1 

System 
completely hung 

Hung 

CPU hung or 
failed 
System RAM 
board problem 

Bad checksum 

Hung waiting 
for interrupt 
Wrong interrupt 
Parity error 

Checksum error 
Move data error 

No parity error 
interrupt 
Wrong interrupt 

Bank error 
Page error 

Non-parity error 
Parity error 
Move data error 

Parity error 
Hung during DMA 
Data error 
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Power-Up 
Test No. 
========= 

10 

11 

Table 3-7 (cont) 

l LED Indicators l 
I I 1--------------------------1 
l Sys Cont 1 System RAM l 

Title of Test l Test Codes Error Codes l Fault 
======================l============ =============l================= 
System/Program l 0 1 0 0 1 xx xx x l Program OK--16K 
Memory Test \ 0 1 0 1 0 xx xx x I Program 16K--32K 

1 0 1 0 1 1 x x x x x 1 Program 32K--48K 
l 0 1 1 0 0 x x x x x l Program 48K--64K 
l 0 1 1 0 1 x x x x x l System 16K--32K 
l 0 1 1 1 0 x x x x x l System 32K--48K 
l 0 1 1 1 1 x x x x x l System 48K--64K 
I I 
I I 

l x x x x x 0 0 0 0 0 l Data error 
l x x x x x 1 1 0 0 1 l Parity error 
I I 
I I 

DMA Test l 1 0 0 0 0 1 1 0 0 i Parity error 
(System-to-Program) l 1 0 0 0 0 0 0 0 1 0 l Hung during DMA 

l 1 0 0 0 0 0 0 0 1 1 l Data Error 
I I 

----- ------------' 1 ________ _ 
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NOTE 

The two error code columns listed in Table 3-7 are referred to in 
this manual as X X X X X / X X X X X. 
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LJ 

Fig. 3-11. 

Data 
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Mem Map 
Wr Protect 
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Prototype 
Memory 

Extended Program Address Bus A 16-A23 

8301 MDU block diagram. 

System 
Memory 

Program 
Memory 

2976-10 

This test presets the 8301 to ensure that the remaining power-up tests have 
an initial starting reference. 

REV JUN 1983 3-41 



Power-Up Diagnostics (Part 2)---8301 MDU Service 

Circuit Boards Involved 

System Controller, System RAM and Program Memory. (See Fig. 3-11.) 

Error Code Encountered 

Description 

Error Code i Fault 
========================:================= 

0 0 0 0 0 / 0 0 0 0 0 i Hung 
I 

~~~~~~~~~~~~-!~~~~~~~~~ 

Resets and Disables RS-232-C Ports 

1. The test writes a data byte "03" to each RS-232-C I/O port address (CA, 
CC and CE) enabling the master reset in each ACIA. 

2. The test writes a data byte "1 5" to each RS-232-C I/O port address (CA, 
CC and CE) disabling the transmitter and receiver in each ACIA. 

Disables Interrupts and Clears Registers 

3. The test writes a data byte "00" to the following I/O port addresses: 

I/O Port Address 

98 
E9 
EC 
F5 
F6 
EA 

Function 

Disables DMA (DMA mode set register) 
Disables HSI and DMA interrupts 
Disables interval timer interrupt 
Clears extended jump register 
Clears extended address register 
Disables Manufacturing Test Port interrupt 

4. The test clears LEDs on the System Controller and System RAM boards. 
The Front Panel LED remains lit through the running of all power-up 
tests It is turned off when the power-up tests are completed and no 
errors detected. 

Selects and Resets Initial Function 

5. The test selects the Diagnostic ROM and Bank 02 of system memory 
(16K--32K). The page switch register is also reset. 
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6. The test sets the extended bank register to "1 's" by writing data byte 
"FF" to I/O port address F4. This selects the first 64K of program 
memory. 

7. The test writes data byte "70" to I/O port addresses B8 and B9 for the 
Program Memory board(s) which: 

Resets the memory relocation counters. 
Disables the memory relocation circuitry. 
Disables the extended bank comparator. 

POWER-UP TEST NO. 2 

Test 

Instruction Set Test 

Function 

This test functionally verifies the 2650 instruction set by executing a set 
of tests that determine the data integrity of the registers and the correct 
execution of the instruction set. 

Circuit Board Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Code Encountered 

@ AUG 1981 

Error Code l Fault 
========================:==================== 

0 0 0 0 1 / 0 0 0 0 0 / CPU hung or failed 
I 

0 0 0 0 / 0 0 1 0 0 I System RAM board 
l problem 
I 

~~~~~~~~~~~~'~~~~~~~~~~ 
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Description 

1. A combination of tests are executed containing 2650 instructions. The 
actual results of these tests are compared to expected or predetermined 
values. If an error exists, the error code in displayed on the LEDs. 
If memory access is denied, the error code is also displayed. 

POWER-UP TEST NO. 3 

Test 

Diagnostic ROM Checksum Test 

Function 

This test checks the Diagnostic ROM for correctness by using a 16-bit 
checksum calculation method. 

Circuit Board Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Code Encountered 

Description 

Error Code l Fault 
========================l=============== 
0 0 0 1 0 I 0 0 0 0 0 I Bad checksum 

I 
~~~~~~~~~~~~·~~~~~~~~ 

1. This test starts at ROM address OFFD. This location is read and a 
checksum calculated using a 16-bit checksum calculation method. The 
address is decremented and the calculations continued to address 0000. 

2. The calculated checksum is compared with the stored checksum at 
locations OFFE and OFFF. 

3. If an error is detected, an error code is displayed on the LEDs. 
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POWER-UP TEST NO. 4 

Test 

Memory Refresh Interrupt Test 

Function 

This test verifies that the memory refresh logic and the system interrupt 
circuitry is functioning correctly. 

Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Codes Encountered 

Description 

Error Codes l Fault 
========================'================== 
0 0 0 1 

0 0 0 1 

0 0 0 1 

/00000 

I 

I 

0 0 0 

0 0 1 

No interrupt 

Wrong interrupt 

Parity error 

1. The memory refresh interrupt circuitry is enabled by writing data byte 
"F9" to I/O port address D2. The test then enters a timing loop waiting 
for the refresh interrupt to occur. If a correct interrupt occurs the 
refresh interrupt is turned off, cleared by the interrupt handler 
routine, and the next test started. An error code is displayed on the 
LEDs if no interrupt occurs, the wrong interrupt occurs, or a parity 
interrupt occurs. 
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POWER-UP TEST NO. 5 

Test 

Boot ROM Checksum Test 

Function 

This test checks the Boot ROM for correctness by using a 16-bit checksum 
calculation method. 

Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Codes Encountered 

Description 

Error Codes : Fault 
========================:================== 

0 0 1 0 0 / 0 0 0 0 0 l Checksum error 
I 
I 

0 0 0 0 I 0 0 1 0 0 j Move data error 
~~~~~~~~~~~---'~~~~~~~~---

1. This test is similar to the Diagnostic ROM Checksum Test but with some 
exceptions. In order to read the Boot ROM, the Diagnostic ROM must be 
disabled. Therefore, the code to perform this test must be moved from 
the Diagnostic ROM to system memory prior to disabling the Diagnostic 
ROM. 

2. The test code is moved from the Diagnostic ROM into RAM at address 
locations 1010--1055. After it is moved the data is verified to make 
sure it was written correctly. If not a move data error code is 
displayed on the LEDs. 

3. The test then jumps to the code in RAM. 

4. The Diagnostic ROM is disabled and the Boot ROM is selected. 

5. The 16-bit checksum is performed over address locations 07FD--OOOO of 
the Boot ROM. The calculated checksum is compared to the stored 
checksum at locations 07FE and 07FF. If an error is detected, an error 
code is displayed on the LEDs. 
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6. The Boot ROM is then disabled, the Diagnostic ROM selected, and the test 
jumps back to the Diagnostic ROM. 

POWER-UP TEST NO. 6 

Test 

Parity Error Interrupt Test 

Function 

This test verifies that the parity error interrupt circuitry is functioning 
correctly. 

Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Codes Encountered 

Error Codes Fault 
======================== ===================== 

0 0 1 0 0 / 0 0 0 0 1 No parity interrupt 

0 0 1 0 0 / 1 1 0 0 0 Wrong interrupt 

Description 

1. The System RAM board parity error interrupt logic is checked by enabling 
the parity, inverting the parity check, and reading a memory location. 
When the parity is inverted, a parity error is generated on a subsequent 
read operation and the address it occurred at will be latched. This 
address is not checked for correctness in this test. 

2. If no interrupt occurs or if the wrong interrupt occurs, an error code 
is displayed on the LEDs. 

3. The parity interrupt is cleared by reading I/O port addresses D2 and D3. 
This is done as part of the interrupt handler routine. 
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POWER-UP TEST NO. 7 

Test 

Bank Switch and Page Switch Test 

Function 

This test verifies that bank switching can be uniquely selected for available 
system and program memory to 64K. It also verifies that page switching can 
be accomplished within system memory only (16K--64K). 

Circuit Boards Involved 

System Controller, System RAM, and Program Memory. (See Fig. 3-11.) 

Error Codes Encountered 

Error Codes I Fault 
========================!============= 
0 0 1 0 1 / 0 0 0 0 0 l Bank error 

I 

I 0 0 1 0 / 0 0 0 0 1 1 Page error 
I 

~~~~~~~~~~~-'~~~~~~-

Description 

1. 

3-48 

The bank switching is checked first. 
first location of each 16K block 
follows: 

This test writes uata into the 
of program and system memory as 

l Data l 
Bank l Written l Memory Location 

======'========='================== 
00 11 Program OK--16K 
01 22 Program 16K--32K 
02 33 Program 32K--48K 
03 44 Program 48K--64K 
04 Not tested 
05 66 System 16K--32K 
06 77 System 32K--48K 
07 88 System 48K--64K 
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2. Each bank is then selected and the first location is read and checked. 
If the data read is 1100 11 , it is assumed the 16K block is not present and 
the data is not checked. Only half of the data byte is required to be 
correct to pass this test. (Example: For bank 03 the data is checked 
for xxxx 0100 or 0100 xxxx in binary. 11 x" equals don' t cares • ) 

3. If neither half byte is correct for the location checked, an error code 
is displayed on the LEDs. 

4. The page switching is checked next. The test writes data into the first 
location of each SK block of system memory as follows: 

l I/O Port l 
l Address D2 l Data 1 

Page l Data Byte l Written 
======l============l========= 

02 40 l 11 
03 60 l 22 
04 80 l 33 
05 AO l 44 
06 co l 55 
07 EO l 66 

I 

Memory Location 
=================== 
System 16K--24K 
System 24K--32K 
System 32K--40K 
System 40K--48K 
System 48K--56K 
System 56K--64K 

---------'----- ----------
5. Each page is then selected and the first location in each page is read 

and checked. The data is checked for a correct half byte as in Step 2. 
If neither half byte is correct for the location checked, an error code 
is displayed on the LEDs. 

POWER-UP TEST NO. 8 

Test 

System Memory (OK--16K) 

Function 

This test verifies the data integrity of the memory locations OK--16K in the 
System RAM board. 
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Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Codes Encountered 

Error Codes Fault 
======================== =================== 

0 0 0/00000 Non-Parity error 

0 0 1 o I 1 0 0 1 Parity error 

0 0 1 0/00100 Move data error 

Description 

1. Since the Diagnostic ROM resides in the first 4K of system memory 
(0000--0FFF), this test is divided into two parts. The memory locations 
from 1010--3FFF are checked first. The code from the ROM is then moved 
into RAM, starting at location 1010. The lower locations from 
0000--0FFF are then checked. 

2. The parity is enabled during this part of the test. Starting at memory 
location 1010 and test writes the lower address byte into each location 
up to 4000. 

3. Each location from 1010--4000 is then read and checked against the low 
byte of the address. 

4. Steps 2 and 3 are repeated using the complement of the lower address 
byte. 

5. The test code is moved from the Diagnostic ROM into RAM starting as 
location 1010. The code is checked for correctness after it is moved. 
The parity is disabled for the remainder of the test. 

6. The test jumps to location 1010 and the Diagnostic ROM is disabled. The 
test described in Steps 2, 3 and 4 are performed in memory locations 
0000-0FFF. 

7. The Diagnostic ROM is enabled and the test jumps back to the ROM. 

8. If an error is detected during the test, an error code is displayed on 
the LEDs. 
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POWER-UP TEST NO. 9 

Test 

DMA Test (System-to-System) 

Function 

This test verifies that a 4K block of memory can be moved from one part of 
system memory to another part of system memory. 

Circuit Boards Involved 

System Controller and System RAM. (See Fig. 3-11.) 

Error Codes Encountered 

Error Codes l Fault 
========================:===================== 
0 0 / 1 1 0 0 1 l Parity error 

I 
I 

0 0 1 / 0 0 0 1 0 j Hung up during DMA 
I 

0 0 1 / 0 0 0 1 j Data error 
~~~~~~~~~~~-'~~~~~~~~~~ 

Description 

1. This test programs the DMA to transfer a 4K block of system memory from 
a starting address of 2000 (2000--2FFF) to a starting address of 3000 
(3000--3FFF) in system memory. 

2. The parity is enabled and a consecutive count pattern (00, 01, 02, 03, • 
FF) is loaded into the 4K block of system memory (2000--2FFF). 

3. The transfer is started and the 4K block of system memory (2000--2FFF) 
is transferred to 3000--3FFF in system memory. 

4. The transferred data is checked for correctness. 

5. If an error is detected, an error code is displayed on the LEDs. 
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POWER-UP TEST NO. 10 

Test 

System/Program Memory Test 

Function 

This test verifies the data integrity of the remaining 
memory locations to 64K. This test is similar to 
except the complement data test is not performed. 
OK--16K was checked during Power-Up Test No. 8, it 
this test. 

NOTE 

system and program 
Power-Up Test No. 8, 
Since system memory 
is not checked during 

The circuitry tested in this power-up test is not needed to boot 
the system. If an error is encountered during this test, it is 
recommended to switch out the power-up tests (set Mode switch 
position 5=1) and run the disc-based diagnostics. Refer to Section 
4, Disc-Based Diagnostics, of this manual. 

Circuit Boards Involved 

System Controller, System RAM and Program Memory. (See Fig. 3-11.) 
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Error Codes Encountered 

Error Codes l Fault 
========================:=================== 

0 1 0 0 1 /xx xx x l Program OK--16K 

0 0 0 I x x x x x Program 16K--32K 

0 0 I x x x x x Program 32K--48K 

0 1 0 0 I x x x x x Program 48K--64K 

0 0 1 I x x x x x System 16K--32K 

0 0 I x x x x x System 32K--48K 

0 I x x x x x System 48K--64K 

x x x x x I 0 0 0 0 0 Data error 

x x x x x I 1 1 0 0 1 Parity error 

NOTE 

A separate error code is assigned to each 16K block. There can be 
a data or parity error displayed for each of the seven error codes. 

Description 

1. Parity is enabled during this entire test. Bank 00, OK--16K in program 
memory, is addressed first. The test writes the lower address byte into 
each locat1on in the 16K block. The memory is then read to verify the 
data at each location. 

2. The next bank 01, 16K--32K in program memory, is addressed next. 
test is the same as in Step 1. 

The 

3. This procedure is followed on the remaining 16K blocks of program and 
system memory. The order of testing is from the bottom-to-top of 
program memory and from 16K-to-top of system memory. 

4. If an error is detected, an error code is displayed on the LEDs. 
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POWER-UP TEST NO. 11 

Test 

DMA Test (System-to-Program) 

Function 

This test verifies that a 16K block of memory can be moved from one part of 
system memory to another part of program memory. 

NOTE 

The circuitry tested in this power-up test is not needed to boot 
the system. If an error is encountered during this test, it is 
recommended to switch out the power-up tests (set Mode switch 
position 5=1) and run the disc-based diagnostics. Refer to Section 
4, Disc-Based Diagnostics, of this manual. 

Circuit Boards Involved 

System Controller, System RAM and Program Memory. (See Fig. 3-11.) 

Error Codes Encountered. 

Description 

Error Codes I Fault 
========================:===================== 

0 0 0 0 / 1 1 0 0 1 I Parity error 
I 
I 

0 0 0 0 I 0 0 0 1 0 / Hung up during DMA 
I 

0 0 0 0 / 0 0 0 1 l Data error 
I 

~~~~~~~~~~~-·~~~~~~~~~~ 

1. Program Memory is cleared from 0000--3FFF. 

2. This test programs the DMA to transfer a 16K block of system memory from 
a starting address of 4000 (4000--7FFF) to a starting address of 0000 
(0000--3FFF) in program memory. 
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3. The parity is enabled and a consecutive count pattern (00, 01, 02{ 03, • 
FF) is loaded into the 16K block of system memory (4000--7FFFJ. 

4. The transfer is started and the 16K block of system memory (4000--7FFF) 
is transferred to 0000--3FFF in program memory. 

5. The transferred data in program memory is checked of correctness. 

6. If an error is detected, an error code is displayed on the LEDs. 

ERROR CODES FOR VERSION V2.X POWER-UP DIAGNOSTICS 

The following paragraphs list the suspected chips and/or symptoms for each 
error code. These lists are not comprehensive but point service personnel to 
the general area of concern. Usually only MSI, LSI, and buffer chips are 
listed. The miscellaneous SSI support logic chips are not listed. 

Before attempting to troubleshoot any problem, it is advisable to remove all 
boards that are not necessary to run the power-up tests. Those boards 
required are the System Controller, System RAM, Emulator Controller, and one 
Program Memory Board. 

NOTE 

The SYNC Port (TP 2 - System Controller Bd.) is pulsed prior to 
each test. 

Error Codes---Power-Up Test No. 1 

11111/11111 System Completely Hung 

Description 

The system is completely hung if all LEDs remain on after turning the power 
on. One of the first instructions in the Diagnostic ROM is to turn off the 
LEDs. If this doesn't happen the 2650 probably will not operate. Listed are 
some of the probable things to look for. 
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Probable Cause 

System Controller Board 

1. Reseat all boards in Main Interconnect board. Install only necessary 
boards. 

2. Verify that all voltages are proper and in tolerance. 

3. Look at key signals on the System Controller board 
TP7 - S CLK - System Clock 
TP6 - OPREQ should be moving 
TP5 - R/W should be low 
TP3 - M/IO should be high 
TP8 - MSTR RUN should be low 
Pin 16 on U2050 (2650) RESET should be high 

At least one of the preceding signals will probably be bad. For help in 
bringing up the kernel, you can float the 2650 data bus by setting J1051 to 
pins 1 and 2. This will cause the address lines of the 2650 to increment 
through the address range. 

Error Codes---Power-Up Test No. 2 

o o o o 1 I o o o o o 2650 CPU Instruction Set Test 

Description 

This error code indicates that some instructions have executed and when 
trying to execute all of the 2650 instructions something failed. The test 
will try to loop on running the 2650 CPU test but it will probably hang or 
get lost. This is an important step because it verifies that most of the 
kernel is working. 
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Probable Cause 

System Controller Board 

U2050 - 2650 CPU 

o o o o 1 I o o 1 o o 2650 CPU Memory Access Instruction Failure 

Description 

This error code indicates that when trying to execute a STRA,RO 1000 (store 
RO in memory at location 1000) and a LODA,RO 1000 (load RO from memory at 
location 1000) an error occurred. A probable cause is the inability to 
access the System RAM board or a data bus error on the System RAM board. 
Note this is the first access to the System RAM board. 

Error Code---Power-Up Test No. 3 

o o o 1 o I o o o o o Diagnostic ROM Checksum Failure 

Description 

This error code indicates that the 2650 can execute all of its instructions. 
It can also properly address and execute from memory address locations 
0000--03FF. The problem is either a bad location(S) in the Diagnostic ROM or 
the 2650 can not address the whole ROM correctly (0000--0FFF). The data 
lines are probably good. 

Probable Cause 

System Controller Board 

U5030 - Diagnostic ROM 
U6050 - Address Buffer A8--A15 
U4050 - Address Buffer A8--A15 
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Error Codes---Power-Up Test No. 4 

o o o 1 1 I o o o o o 

Description 

Memory Refresh Interrupt Failure 
(No Interrupt) 

This is the first test of the interrupt circuitry. Until now the 2650's 
interrupt has been disabled. If no interrupt occurs then the 2650 may be 
faulty or it may not be getting the interrupt input. One check is to see if 
the System RAM board is generating the Refresh signal (TP 9--System RAM 
Board---control line REFN). The signal leaves the board on pin number P1-77. 
Refer to Section 7, Technical Reference Material, of this manual. If the 
interrupt signal is present, the problem is in the System Controller board. 
If not, the problem is probably in the System RAM board. 

Probable Cause 

System Controller Board 

U5100 - Interrupt Priority Decode 
U6100 - Interrupt latch 
U5200 - Interrupt request to 2650 (INT REQ) 
U2050 - 2650 CIU (pin 17) 

System RAM Board 

U2040 - Dynamic RAM Controller 8202A 
U5130 - Refresh Request F/F 
U5140 - Refresh Request F/F 
U5150 - Refresh Request F/F 
U3180 - Refresh signal buffer to backplane 
U4040 - REFN (TP 9) 

00011/11000 Refresh Interrupt Test - Wrong Interrupt 

Description 

This error code indicates that an interrupt other than the one expected was 
received. Two problems could cause this: 

3-58 

1. If an interrupt is asserted, as soon as the 2650 interrupts are 
enabled, an interrupt occurs. 
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2. When the refresh interrupt is generated it was decoded 
incorrectly or the vector address was generated incorrectly. 

NOTE 

Check the refresh test points to see if an interrupt was generated. 

Probable Cause 

System Controller Board 

U5100 - Interrupt Priority Decoder 
U6100 - Interrupt latch 
U2100 - Interrupt buffer (vector address) 
U6090 - Interrupt latch 
U5090 - Interrupt decoder 
U5400 - Interrupt Latch 
U5500 - Interrupt Latch 
U6400 - Interrupt Latch 

00011/11001 Refresh Interrupt Test - Parity 
Interrupt Occurred 

Description 

This error code indicates a parity error occurred as soon as the 2650 
interrupts were enabled. Since parity is disabled at this time, the likely 
problem is with the Parity Interrupt line. It is probably stuck in the 
asserted state on the System RAM board or on the System Controller board. 

Probable Cause 

Refer to error code 0 0 1 0 0 I 0 0 0 0 1. 

Error Code---Power-Up Test No. 5 

o o 1 o o I o o o o o Boot ROM Checksum Failure 
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Description 

This error code indicates that the Boot ROM checksum was incorrect. 

Probable Cause 

System Controller Board 

U5040 - Boot ROM 
U1040 - Boot ROM Enable I/O port (EA) 

o o 1 o o I o o 1 o o Boot ROM Checksum Test - Move Data Error 

Description 

Since the Boot and Diag ROM occupy the same memory address space, code must 
be moved from the Diag ROM into RAM above the address 1000 (1010--1055). The 
program jumps to the code in RAM, deselects the Diag ROM, selects the Boot 
ROM, and performs a checksum over the Boot ROM. This error indicates that 
after moving the data, it was incorrect. 

Probable Cause 

The best way to track this error down is to swap the System RAM board with a 
Program Memory board and run the Disc-Based Diagnostic Memory Test. See the 
8301 Memory Diagnostic Test in Section 4, Disc-Based Diagnostics, of this 
manual. 

Error Code---Power-Up Test No. 6 

o o 1 o o I o o o o 1 Parity Interrupt Test - No Interrupt 

Description 

This test is similar to the Refresh Interrupt test. It is helpful to 
determine if the 64K System RAM Board is generating the parity signal. Check 
TP-10 (PRTY) on the memory board and U3180 pin 6 (P1-63). This is the signal 
before it leaves the board. From previous tests, we know that the interrupt 
circuitry partially works because the refresh interrupt was detected 
correctly. 
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Probable Cause 

System RAM Board 

U5140 - Parity Latch 
U3180 - Parity Signal Buffer (PRTY) 
U3020 - Parity latch clock 
U3150 - Parity latch enable 
U4050 - I/O port latch (bit 1) 

System Controller Board 

U6090 - Interrupt Latch 
U5090 - Interrupt decode 

o o 1 o o I 1 1 o o o 

Description 

Parity Interrupt Test - Wrong 
Interrupt Received 

An interrupt was generated but the wrong one was detected. 

Probable Cause 

System Controller Board 

U2100 - Interrupt buffer (Vector Address) 
U5100 - Interrupt Latch 
U6100 - Interrupt Latch 
U6090 - Interrupt Latch 
U5090 - Interrupt Latch 

Error Code---Power-Up Test No. 7 

o o 1 o 1 I o o o o o Bank Switch Logic 

Description 

This error code indicates we cannot select each memory banks individually. 
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Probable Cause 

System Controller Board 

U2040 - Bank Switch I/O Port Buffer 
U3040 - Bank Switch Mux 

System RAM Board 

U2040 - Dynamic RAM Controller 8202A 
U5030 - Address Buffer (A13 - A15) 
U2030 - Latch (SEL) 

Program Memory Board 

U6170 - "cs" chip select 
U6110 - Support logic 
U6120 - Support logic 

o o 1 o 1 I o o o o 1 Page Select Error 

Description 

This error code indicates we cannot individually select each page. 

Probable Cause 

System RAM Board 

U4010 - Page Latch 
U4020 - Page Mux 
U5030 - Address Buffers A8--A15 
U2040 - Dynamic RAM Controller 8202A 
U4040 - Page I/O port logic 
U4030 - Page I/O port logic 
U3170 - Page I/O port logic 
U3160 - Page I/O port logic 

Error Codes---Power-Up Test No. 8 

o o 1 1 o I o o o o o System Memory Test - 0000--3FFF 
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Description 

The first 16K of system memory is tested during this test. The test is in 
two parts. The first part tests memory locations from 1010--3FFF and the 
second part moves code from ROM to System RAM and checks memory locations 
0000--0FFF. Parity is disabled while testing 0000--0FFF. The easiest way to 
isolate this failure is to swap System and Program Memory boards and run the 
Disc-Based Diagnostic Memory Test. See the 8301 Memory Diagnostic Test in 
Section 4, Disc-Based Diagnostics, of this manual. 

Probable Cause 

System RAM Board 

U1060 to U1140 - RAM Chips (0000--3FFF) 
U2040 - Dynamic RAM Controller 8202A 
U5050 - Input data buffer 
U5100 - Data latch 
U5060 - Output data buffer 
U5030 - Address Buffer (A8--A15) 
U5020 - Address Buffer (A0--A7) 

0011 0/11 001 

Probable Cause 

System RAM Board 

System Memory Test (0000--3FFF) 
parity error 

Same as Error Code 0 0 1 1 0 / 0 0 0 0 0 
U5040 - Parity Generator 
U5090 - Parity Checker 
U1040 - Parity Support Logic 
U4050 - I/O port D2 (bit 2) 

o o 1 1 o I o o 1 o o 

Probable Cause 

System Memory Test (0000--0FFF) 
move data error 

See Error 0 0 1 0 0 / 0 0 1 0 0 
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Error Code---Power-Up Test No. 9 

o o 1 1 1 I o o o 1 o DMA (System-to-System) Test Hung 

Description 

The test hung up while trying to perform a DMA. 

Probable Cause 

System Controller Board 

U2080 - DMA chip 
U3090 - latch 
U2300 - latch 
U2400 - Mux 

00111/00011 

Description 

DMA (System-to-System) data error 

This indicates the DMA was performed but the data was not moved correctly. 

Probable Cause 

3-64 

System Controller Board 

U2080 - DMA Chip 
U2030 - buffer 
U2300 - latch 
U2400 - Mux 
U2070 - data latch 
U1090 - bus driver 

00111/11001 DMA (System-to-System) Parity Error 
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Description 

This error code indicates a parity interrupt was generated either while 
setting up for the DMA or more likely when the data was being checked for 
correctness. 

Probable Cause 

See Parity Error Code 0 0 1 1 0 I 1 1 0 0 1 

Error Codes---Power-Up Test No. 10 

0 1 0 0 1 I x x x x x 
0 1 0 1 0 I x x x x x 
0 1 0 1 1 I x x x x x 
0 1 1 0 0 I x x x x x 
0 1 1 0 1 I x x x x x 
0 1 1 1 0 I x x x x x 
0 1 1 1 1 I x x x x x 

x x x x x I o o o o o 
x x x x x I 1 1 o o 1 

Description 

Program Memory OK--16K 
Program Memory 16K--32K 
Program Memory 32K--48K 
Program Memory 48K--64K 
System Memory 16K--32K 
System Memory 32K--48K 
System Memory 48K--64K 

System/Program Memory - Data Error 
System/Program Memory - Parity Error 

These error codes indicate a failure in either the system or program memory 
boards. The test code (first five digits)· indicates which 16K block of 
memory is failing. The error code (last five digits) indicates if it is a 
data or parity error. This power-up test is not required to boot the 
Disc-Based Diagnostics. 

Probable Cause 

The best way to find this error is to swap the System RAM board and Program 
Memory board. Then the Disc-Based Diagnostic Memory Test can be run. See 
the 8301 Memory Diagnostic Test in Section 4, Disc-Based Diagnostics, of this 
manual. 
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Error Codes---Power-Up Test No. 11 

10000/00010 DMA (System-to-Program) - System Hung 

1 0000/00011 DMA (System-to-Program) - Data Error 

1 0000/11 001 DMA (System-to-Program) - Parity Error 

Description 

These error codes indicate an error in the transfer of a 16K address block 
from system memory to program memory. This test is not required to boot the 
Disc-Based Diagnostics. In the event of a failure it is recommended that you 
run the Disc-Based Diagnostics as defined in the preceding Power-Up Test. 

Probable Cause 

3-66 

System Controller Board 

U2400 - CMEM Mux 
U2300 - latch 

See Error Codes - 0 0 
- 0 0 
- 0 0 

/0001 0 
/00011 
I 1 1 o o 1 
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PART 3 --- VERSION V1 .X AND VERSION V2 .X. 

Most of the functions of the Critical Function Monitor (CFM) are applicable 
to both version V1.x and V2.x. Where there is a difference both versions are 
given. 

CRITICAL FUNCTION MONITOR 

The Critical Function Monitor (CFM) provides a limited troubleshooting 
capability in the event one of the power-up tests fails and the 8301 cannot 
boot the operating system off the disc of the DMU. The CFM contains several 
test routines and a limited set of user commands that may be entered from the 
System Terminal. 

The CFM can be accessed by either of two methods: (Refer to Fig. 
3-13.) 

3-12 or 

1. Normal access to the CFM is via the Mode Switch. If Mode Switch 
position 6 is set to "1 " (OFF or Open), the CFM mode is entered. 
This method utilizes the full capabilities of the CFM. 

2. The other method is during the power-up tests. If an error is 
detected during execution of any power-up tests, the CFM mode is 
entered. This method is limited and only the user command set 
can be used. 

Since the second method of entry into the CFM is preconfigured or fixed so 
that only the user command set can be entered from the System Terminal, the 
first or normal method of entry to the CFM will be discussed in the following 
paragraphs. 

CFM Mode 

The CFM mode is selected when mode switch position 6 is set to "1" (OFF or 
Open). This is the right branch of the mode switch decision tree shown in 
Fig. 3-12 or 3-13. Mode switches 1---5 provide selectable options for 
reconfiguring the CFM. Mode switch position 5 configures the CFM for either 
Normal Mode or Test Mode. 

Normal Mode 

In Normal Mode, a limited set of user commands may be entered from the system 
port with or without an echo port. (The user commands will be defined later 
in this section.) The system port is determined by mode switch positions 4 
and 3. The echo port is determined by mode switch positions 2 and 1. 
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Fig. 3-12. Mode switch decision tree. (Version V1.x) 
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Fig. 3-13. Mode switch decision tree. (Version V2.x) 
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Test Mode 

One of two test mode options is selected by mode switch position 4: Test Mode 
or Test Mode 2. Test Mode 1 consists of two data communications tests, 

pattern and loopback. These two tests provide verification of I/O ports and 
any devices that may be attached to the 8301. Both tests may be performed on 
any one of four I/O peripheral ports (system, auxiliary, remote 
communications, or HSI). The Pattern Test sends an ASCII string to the 
terminal (selected by mode switch positions 2 and 1 ). The test is generated 
continuously until one of the mode switch positions 6, 5, 4, or 3 is changed. 
Depending on how the Pattern Test is entered, you may need to toggle the 
RESTART switch to start the ASCII string. The Loopback Test accepts a 
character entered from a terminal (selected by mode switch positions 2 and 1) 
and loops it back to the same port. 

Test mode 2 permits you to execute one of six power-up tests on an individual 
basis. The six tests are listed in Chart C of Fig. 3-12 or 3-13. The test 
is selected by the settings of mode switches 3, 2, and 1. 

CFM USER COMMANDS 

The CFM permits you to enter a limited set of user commands from the system 
port. Recall that the method of entry into the CFM determines whether the 
system port is fixed or selectable. The CFM must be in Normal Mode of 
operation before the user commands can be entered. 

Command Conventions 

The CFM command line is preceded by the CFM prompt character, a pound sign 
("#"). Each command line consists of a command name or a command name and 
one or more parameters, followed by a carriage return. The command name and 
parameters are separated by spaces. 

Each command name consists of two alphabetic characters. The parameters are 
two or four character hexadecimal addresses. An optional looping parameter 
"L" is available with some of the commands. (The commands are described 
individually later in this section.) 

When the looping (1) parameter is included in the command line, the CFM 
command is repeatedly executed until you press any key on the keyboard. The 
looping parameter generates a sync pulse for each loop by addressing the Sync 
I/O port. This pulse may be used to trigger an oscilloscope or logic 
analyzer. 

3-70 

NOTE 

When the looping parameter is included, the sync pulse is generated 
by addressing the sync I/O port immediately before the test starts. 
The sync test point is located near the top center of the System 
Controller board. Refer to Section 2, Installation for the 
location of this test point and Section 8, System Controller for 
additional information on the Sync I/O port. 
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The command name and parameters are defined for each command in a "SYNTAX" 
box. Command names must be entered as shown. Parameters enclosed in braces 
"l J" must be included in the command line. Parameters enclosed in brackets 
"[]" are optional. Braces and brackets are used for syntactical 
representation only and should not be entered as part of the command line. 

CFM Error Codes 

When a command name or parameter is incorrectly entered, an error code is 
displayed on the next line of the System Terminal. The error code is 
contained in register RO of the system processor s register dump. The 
register dump is displayed in the following order: 

RO R1 R2 R3 R4 R5 R6 PSU PSL 

The four error codes are as follows: 

Error Code l Meani'ng 
===========:================================ 

R0=40 Unrecognized command 

R0=41 Illegal hexadecimal character 

R0=42 Illegal delimiter 

R0=43 Illegal I/O port 

DESCRIPTION OF CFM COMMANDS 

Table 3-8 is a list of the CFM user commands. 
individually on the following pages. 
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Table 3-8 
CFM User Commands 

Command I Command Title I Function 
========/=====================/======================================= 

DI 1 Dump I/O port Allows you to examine I/O ports. 

DR 

EX 

GO 

WR 

I 
I 

/ Dump registers 
I 
I 
I 

/ Examine or Deposit 
I 
I 
I 

I Branch to address 
I 
I 
I 
I 

I Write I/O port 
I 

Allows you to examine the system 
processor's registers. 

Permits you to examine or modify 
system/program memory addresses. 

Permits execution of user-entered 
test routines. 

Permits writing to I/O ports. 
~~~~'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
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DI - Dump I/O Port 

Syntax 

DI {port address} [L] 

port address 

L 

PARAMETERS 

Enter only two digit hexadecimal address for I/O 
port being examined. 

Causes the DI command to be repeatedly executed 
until you press any key on the keyboard. 

REQUIREMENTS 

This command permits you to examine the status or data registers for specific 
I/O port addresses. The System Terminal displays the data byte for the 
specified address. Table 3-9 contains a list of legal I/O port address 
assignments. If an illegal I/O port address is entered, the error code R0=43 
is displayed on the System Terminal. 

#DI CA 
CA=OC 
# 

EXAMPLES 

Displays the data byte "OC" associated with I/O port address CA. Returns the 
CFM prompt character. 

#DI CE L 
CE=02 
CE=02 
CE=02 
CE=02 
CE=02 <----- Key pressed on keyboard 
# 

Displays the data byte "02" associated with I/O port address CE. The "L" 
parameter causes this command to loop (execute repeatedly) until you press a 
key on the keyboard. Returns the CFM prompt character. 
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Table 3-9 
I/O Ports Used With DI and WR Commands 

Port lRead/Writel Function 
======'==========I=============================================== 

CA R/W I Remote Communications Port - ACIA control and 
1 status 
I 
I 

CB R/W I Remote Communications Port - ACIA data 

cc 

CD 

CE 

CF 

E8 

E9 

EA 

EB 

EC 

EC 

ED 

ED 

EE 

EF 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

w 

R 

w 

R 

w 

R 

I 

Auxiliary Port - ACIA control and status 

Auxiliary Port - ACIA data 

System Terminal Port - ACIA control and status 

System Terminal Port - ACIA data 

HSI Communications Port data 

HSI Communications Port control and status 

Flexible Disc control and status 

Flexible Disc data 

Interval Timer Control Port 

2650A-1 Reset (system processor) 

LED Write Port 

Switch Read Po rt 

Bank Switch Port (WR command only) 

Sync Test Point Port (DI command only) 
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DR - Dump Registers 

Syntax 

DR 

PARAMETERS 

none 

REQUIREMENTS 

This command displays the contents of nine registers in the system processor. 
You can call the Dump Registers routine from a user-entered test routine to 
display the register contents for a specified point (in either system or 
program memory) during execution of the test routine. 

#DR 
RO=OD OF 00 00 02 00 A7 65 40 
# 

EXAMPLE 

Displays the hexadecimal value in each register at time of the dump. The 
registers are displayed in successive order as follows: 

RO R1 R2 R3 R4 R5 R6 PSU PSL 
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EX - Examine or Alter Memory Contents 

Syntax 

EX {address} [L] 

PARAMETERS 

address Enter four digit hexadecimal address of program or 
system memory location you wish to display or alter. 
Leading zeros must be included. 

1 

3-76 

When added 
repeatedly 
keyboard. 

to command line the CFM command is 
executed until you press any key on the 

NOTE 

The EX command normally examines system memory which is limited to 
32K or an upper address of 7FFF. Program memory can also be 
examined by first using the bank switching feature and writing to 
I/O port EE with the associated data byte of the desired 16K block 
of program memory. (Refer to Sections 5 and 8 in this manual for 
additional information on Bank Switching.) Figure 3-14 shows the 
relationship of the 16K blocks and associated data bytes (I/O port 
address EE) to the address locations in program memory. The bank 
switching feature switches the individual 16K blocks of program 
memory into the system processor's upper 16K address space 
(16K---32K). Therefore, if it is desired to examine address 8000 
in program memory the command "WR EE 02" must be entered prior to 
the command "EX 8000". 
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1/0 Port 
4K Blockl Address - EE 

0000-

0000- T ) Diagnostic 16K Data Byte 
OFFF- ----- ROM space Block 00 
1000- 12K )RAM 3FFF- ------

aFFF- Block 4000-

4000-' ---- J 16K Data Byte 

16K 
Block 01 

Block RAM 7FFF- ------+< 8000-
7FFF- 16K Data Byte 

Block 02 
System Memory BFFF-

f----- I-< 
COOO-

16K Data Byte Block 03 
FFFF-

Program Memory 
2976-61 

Fig. 3-14. System and program memory allocation 

REQUIREMENTS 

Examining Memory 

This command displays the contents of a specified memory address on the 
System Terminal. Press RETURN key to terminate command. If the "L" 
parameter is included, the specified memory address and its contents are 
repeatedly displayed until you press any key on the keyboard. 

Successive Examination of Memory 

This command 
locations. 
parameter) , 
repeatedly 
command. 

may also be used to display the contents of successive memory 
When only an address parameter is entered (without the "L" 
you can display the contents of successive locations by 

pressing the space bar. Press the RETURN key to terminate the EX 

Altering Memory 

The EX command also allows you to alter data located at the specified address 
and at subsequent addresses. To alter the displayed data contents, enter a 
two-digit hexadecimal data value (do not press the space bar). The entered 
digits will be displayed; the EX command outputs a space to delimit between 
the data bytes entered. Press the RETURN key to terminate the EX command. 
The EX command is used to enter user-entered test routines into memory. 

You may also use the EX command to enter data continuously into the same or 
successive addresses. When you enter the "L" parameter, the new data byte is 
then repeatedly written to the location(s). Press the RETURN key to 
terminate the EX command. 
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#EX 2FFF 
2FFF=03 
# 

EXAMPLES 

Displays the data byte "03" at address 2FFF. Pressing the RETURN key 
terminates the command and returns the CFM prompt character. 

#EX 2FFF 
2FFF;Q3 OF 00 01 5C 29 89 
# 

Displays the data byte at address 2FFF. When the space bar is depressed six 
times, data is displayed at the next six successive addresses. Pressing the 
RETURN key terminates the EX command and returns the CFM prompt character. 

#EX 2FFF 
2FFF=03 FF FF FF FF FF FF FF 
# 

Displays the data byte at 
seven addresses, enter 
RETURN key. Pressing the 
the CFM prompt character. 

#EX 2FFF 
2FFF;FF 03 1 
# 

address 2FFF. To change the contents of the next 
"FF" seven times without pressing the space bar or 
RETURN key terminates the EX command and returns 

Displays the data at address 2FFF. When you enter "03" and "L", and then 
press the RETURN key, the new data byte "03" will be repeatedly written into 
the specified address. When you press the RETURN key again, the EX command 
is terminated and the CFM prompt character is displayed. 
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Syntax 

GO {address} [L] 

address 

1 

Power-Up Diagnostics (Part 3)---8301 MDU Service 

PARAMETERS 

Enter a four digit hexadecimal address. This is the 
address where execution of the user-entered test 
routine is to start. Leading zeros must be entered. 

When added to command line allows looping of the 
called user routine (providing the looping routine 
is called for in the user routine). Looping 
continues until you press any key on the keyboard. 

REQUIREMENTS 

This command allows you to direct control of the system processor to any 
location in memory for execution of your user-entered test routines. The GO 
command is an absolute branch to the specified memory location; therefore, at 
the end of the user-entered test routine there must be a branch to the start 
of the CFM or a call to the looping routine. If not, the CFM must be 
re-entered by toggling the RESTART switch. 

#GO 01FF 
# 

The CFM branches to 
routine. If the 
switch. 
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EXAMPLES 

address 01FF for execution of a user-entered test 
CFM prompt character is not displayed, toggle the RESTART 
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WR - Write I/O Port 

Syntax 

WR {port address} {data byte} [L] 

port address 

data byte 

1 

PARAMETERS 

Enter only two digit hexadecimal address of an I/O 
port. 

Enter two digit hexadecimal value. 

When added to command line causes the WR command to 
be repeatedly executed until you press any key on 
the keyboard. 

REQUIREMENTS 

This command permits writing to legal I/O port address listed in Table 3-9. 
This command is used to modify the contents of control or data registers 
associated with the specified I/O port address. Nothing is displayed on the 
System Terminal except the CFM prompt character when the WR command has 
completed execution. When the "L" parameter is included, data is repeatedly 
written to the I/0.Port; the prompt character is not displayed until you 
press a key on the keyboard. If an illegal I/O port address is entered, the 
error code R0:43 is displayed on the System Terminal. 

#WR E9 FF 
# 

EXAMPLES 

The data byte "FF" is written to I/O port address E9. The prompt character 
indicates that the command has finished executing. 

#WR ED FF 1 
# 

The data byte "FF" is written repeatedly to I/O port address ED until you 

3-80 @ AUG 1981 



Power-Up Diagnostics (Part 3)---8301 MDU Service 

press a key on the keyboard. 
completion of execution. 

HOW TO USE THE CFM 

The CFM prompt character indicates the 

The CFM provides a limited capability for isolating 8301 system failures. 
However, to execute any of the CFM commands the system terminal must be 
operational. 

Isolation of Typical Problems 

The following paragraphs describe how the CFM may be used to isolate typical 
failures or problems. This discussion is not intended to be comprehensive, 
but instead to briefly define how the CFM commands and tests can be used to 
obtain information regarding various problems. 

I/O Problems 

I/O problems may be isolated in the following ways: 

1. The CFM commands DI or WR may be used to read from or write to 
the various I/O ports. The looping "L" parameter may be added 
to the command line and a logic analyzer triggered from the 8301 
sync pulse. This feature lets you verify that the 8301 data bus 
is being changed with the WR command or that it contains the 
same readout as displayed by the DI command. For specific bit 
information contained in the associated data byte of each I/O 
port address, refer to the I/O Port Specifications in Section 7 
of this manual. 

2. Set the mode selector switches for Test Mode 1. Refer back to 
Fig. 3-12 or 3-13. An ASCII pattern or loopback test can be 
performed on the four I/O ports: system terminal, auxiliary, 
remote communications, and HSI/DMU. 

3. A user-entered test routine may be used to test I/O port 
addresses that cannot be entered with the DI and WR commands. 
Refer to Table 3-6 for a list of the legal I/O ports for the DI 
and WR commands • 

System Processor Problems 

The system processor can be tested for suspected problems by executing the 
2650 Instruction Set Test. This test is executed by setting mode switch 
positions 6, 5, and 4 for Test Mode 2 and switch positions 3, 2, and 1 for 
2650 CPU test. (Refer back to Fig. 3-12 or 3-13.) 
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System Memory Problems 

System memory problems may be isolated in the following ways: 

1. Set the mode switch to execute the System Memory Test in Test 
Mode 2. (Refer back to Fig. 3-12 or 3-13 for mode switch 
settings.) 

2. The CFM command EX may be used to read and write to suspected 
bad memory locations. The EX command many also be used with the 
looping (L) option in the command line. An oscilloscope or 
logic analyzer can be triggered by the 8301 sync pulse. 

Limitations in the Use of CFM Commands 

When using the CFM commands, observe the following limitations: 

1. If using the switchable I/O port features in "Normal Mode", when 
you select the same port for "system" port and "echo" port, each 
character is displayed twice on the terminal. 

2. The CFM command DR is best used from a user-entered test 
routine. The DR command may be executed whenever the CFM prompt 
character appears. However, the displayed register contents 
will always be the same. 

3. The CFM tests require the following workspace in system memory: 

CFM work area 

Version V1.x---142D through 14C7 
Version V2.x---1000 through 10A8 

If this work space is disturbed by user-entered routines or 
other causes, the results are unpredictable. 

User-Entered Test Routines 

User-entered test routines can be used to isolate other problems or failures. 
This technique requires considerable knowledge of the 2650A-1 instruction set 
and programming capabilities. 

User-entered test routines are entered in system memory with the CFM command 
EX. The EX command may also be used to examine memory locations to verify 
that the entered test routine is correct. The CFM commands GO and DR, with 
the looping option (L) may be used in conjunction with the user-entered test 
routine. The starting addresses for these routines are as follows: 
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• Looping routine 

Version V1.x---OB7C 
Version V2.x---OD99 

• DR command routine 

Version V1.x---096B 
Version V2.x---OBA5 

• Mode select module (start of CFM) 

Version V1.x---OC55 
Version V2.x---ODDE 

The looping routine, in conjunction with a user-entered test routine, will 
continually loop the test routine until you press any key on the keyboard. 
The DR command routine will dump the system processor's registers. This 
routine can be called at any time in your test routine. The mode select 
module returns your test routine to the start of the CFM. This routine 
should be called last in your user-entered test routine. If the looping 
routine is used, you do not need to use the mode select module. 

User-Entered Test Routine Examples 

Table 3-9 lists the legal I/O port addresses that can 
from with the CFM commands WR and DI, respectively. 
can be used to write to or read from any port address 
three examples of test routines that address I/O 
V2.x. 

be written to or read 
A user-entered routine 

in the 8301. Here are 
ports for both V1.x and 

Version V1.x 

Example 1. Write To I/O Port FC---Display Data Byte 

0457 LODI,RO 057H ;load data byte 57 in RO 
D4FC WRTE,RO OFCH ;write data byte to I/0 

;address FC 
3F096B ESTA, UN ;branch to display registers 

;routine 
1FOC55 BCTA, UN ;return to start of CFM 

Example 2. Read and Display Data Byte From I/O Port C7 

54C7 REDE,RO OC7H ;read data byte at I/O 
; address C7 

3F096E ESTA, UN ;branch to display registers 
;routine 

1 FOC55 ECTA, UN ;return to start of CFM 
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Example 3. Repeatedly Write To I/O Port C2---Display Data Byte 

04BS LODI,RO OBSH ;load data byte B8 in RO 
D4C2 WRTE,RO OCEH ;write data byte to I/O 

;address C2 
3F096B BSTA,UN ;branch to display registers 

;routine 
1FOB7C BCTA,UN ;branch to looping routine 

Version V2.x 

Example 1. Write To I/O Port FC---Display Data Byte 

0457 LODI,RO 057H ;load data byte 57 in RO 
D4FC WRTE,RO OFCH ;write data byte to I/O 

;address FC 
3FOBA5 BSTA,UN ;branch to display registers 

;routine 
1FODDE BCTA,UN ;return to start of CFM 

Example 2. Read and Display Data Byte From I/O Port C7 

54C7 REDE,RO 0C7H ;read data byte at I/O 
;address C7 

3FOBA5 BSTA,UN ;branch to display registers 
;routine 

1FODDE BCTA, UN ;return to start of CFM 

Example 3. Repeatedly Write To I/O Port C2---Display Data Byte 

04BS LODI,RO OB8H ;load data byte BS in RO 
D4C2 WRTE,RO OCEH ;write data byte to I/O 

;address C2 
3FOBA5 BSTA, UN ;branch to display registers 

;routine 
1FOD99 BCTA,UN ; branch to looping routine 

The test routines used in these examples may be used for other I/O port 
addresses by substituting data bytes and/or I/O port addresses. Example 3 
contains the looping routine. The data byte BS will be continually written 
to I/O port address C2 until you press any key on the keyboard. 
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NOTE 

Most of I/O port addresses contain separate write and read 
registers. Therefore, you cannot read the port to verify that the 
correct data was written to the port. However, the DMA registers 
have a read/write capability (I/O ports addresses 90 through 97). 
But, you must write and read the specified DMA port twice, because 
the low and high bytes of the 16-bit registers are loaded or read 
consecutively. Refer to Section 5, Functional Procedure No. 6 for 
additional information on programming the DMA device. 

Entering Test Routines 

The test 
must be 
Port FC), 
above the 

#EX 2000 

routine is entered into system memory with the EX command. The CFM 
in the normal mode of operation. To enter Example 1 (Write to I/O 
use the following commands. (Be sure the test routine is entered 
workspace in RAM. See Fig. 3-1 .) 

2000=95 04 57 D4 FC 3F 09 6B 1F OC 55 
# 

When RETURN key is pressed, address 2000 contains the data byte 95. (The 
data byte may vary with each examination.) The ten data bytes contained in 
Example 1 is then entered from the terminal. Pressing the RETURN key 
terminates the EX command and returns the CFM prompt character. The test 
routine can now be executed with the GO command, as follows: 

#GO 2000 
R0=57 30 30 00 03 02 A7 62 40 
# 

The GO command executes the test routine at address 2000, when the RETURN key 
is pressed. When the routine is executed, the system processor's registers 
are dumped immediately after the data byte is written to the I/O port. 
Register RO contains the value of the data byte (57) written to I/O port FC. 
The values displayed in the other registers may vary. If the looping routine 
(1FOB7C) is substituted for the last instruction (1FOC55), the test routine 
is then executed as follows: 

#GO 2000 L 

When the RETURN key is pressed, the register dump will be repeatedly 
displayed until you press any key on the keyboard. 

@AUG 1981 





8301 MDU Service 

Section 4 

DISC-BASED DIAGNOSTICS 

INTRODUCTION 

This section describes the Disc-Based Diagnostic Test Programs that are 
contained on a separate 8550 System Diagnostics Disc. These Diagnostic Test 
Programs provide an easy way of performing 8301 verification and board-level 
fault isolation. The test programs are executed by user-entered responses to 
menu displays on the system terminal. Before the disc-based diagnostic tests 
can be executed, the 8550 MDL DOS/50 Operating System Disc must be removed 
from the 8501 DMU and the 8550 System Diagnostics Disc inserted. 

The disc-based diagnostic tests are entirely separate from the power-up tests 
discussed in Section 3 of this manual. However, these tests are dependent on 
the power-up tests. 

This section presents an overall view of the diagnostic system, explains the 
menu displays, contains a detailed explanation of each diagnostic test 
program and near the end of the section provides a consolidated numerical 
listing of all error codes for the basic 8301 unit. An index of the error 
codes is provided in this manual's Table of Contents. The error codes are 
included in the paragraph headings that describe the various tests contained 
in this section. 

DIAGNOSTIC SYSTEM OVERVIEW 

Figure 4-1 shows an overview of the 8301 
their dependency on the 8301/8501 power-up 
test programs can be loaded, the 8301/8501 
any power-up test fails, the power-up 
mode, as follows: 

disc-based diagnostic tests and 
tests. Before the 8301 diagnostic 
power-up tests must be passed. If 
diagnostics branch to an alternate 

8301 Branches to the Critical Function Monitor (CFM) and displays 
an error code. User-entered commands may be entered from the 
system terminal, as described in Section 3 of this manual. 

8501 Branches to the Debug Mode and displays an error code. For 
information on user-entered commands, refer to the 8501 Data 
Management Unit Service Manual. 
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NOTE 

The execution of the 8501 power-up diagnostics is transparent to 
the user when the system terminal is connected to the 8301. The 
user only receives an indication that the 8501 power-up diagnostics 
have (or have not) executed properly. However, if the 8501 
diagnostics have not executed properly, it is unlikely that the 
8301 Diagnostic Executive program will be able to boot. 

The following sequence of events briefly describe the Diagnostic System as 
shown in Fig. 4-1 : 

1. Messages (8301 BOOT and 8501 BOOT) are displayed on the system terminal 
when the 8301/8501 power-up diagnostics have completed execution. The 
8301 Diagnostic Executive (EXEC) program is then loaded. The EXEC 
program is the heart of the 8301 disc-based diagnostics and resides in 
system memory when loaded. 

2. Once the EXEC is loaded, all interaction between the diagnostic programs 
and the user is through menus displayed on the system terminal. All of 
the menus have a default mode that can be entered by pressing the RETURN 
key. The various menus will be de·fined in detail later in this section. 

The first menu displayed on the system terminal is the "RUN MODE MENU". 
This display notifies the user that the EXEC program is loaded and lists 
a choice of modes that determine how the diagnostic tests will be 
executed. This menu lists the £ollowing modes: 

e AUTOMATIC MODE 

• SELECT MODE 

The default mode for this menu is "AUTOMATIC MODE". This means that all 
the diagnostic test programs are run automatically and in sequence, 
without user intervention. This mode is used for a fast system 
verification and is referred to as the AUTOMATIC SYSTEM VERIFICATION 
Mode. These modes will be discussed in greater detail later in this 
section. 

3. When the Automatic System Verification (default) mode is selected, the 
EXEC program executes all the diagnostic test programs in proper 
sequence. If an error is detected during the running of any test 
program, an error message is immediately displayed on the system 
terminal and the next test program in sequence is executed. This 
continues until all test programs are executed. 
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Run 8301 ROM-Based 
Diagnostics 

Run 8501 ROM-Based 
Diagnostics 

Load 8301 DIAGNOSTIC EXECUTIVE Program 
from 8550 MDL DIAGNOSTIC System Disc 

"RUN MODE MENU" is displayed. User 
selects-"AUTOMATIC SYSTEM 
VERIFICATION" (By presssing <CR> three 
times.) 

Following tests are run. 

SYSTEM PROCESSOR AND 1/0 TESTS 
MEMORY TEST 
LANGUAGE PROCESSOR TEST 
PROM PROGRAMMER TEST 
RTPA TEST 
EMULATOR PROCESSOR TESTS 

"8501 Disc-Based Diagnostics" are run. 

System Verification is complete. 

Remove 8550 MDL DIAGNOSTIC System 
Disc, insert 8550 MDL DOS/50 Disc. and 
Load 8301 Operating System 

2976-62 

Fig. 4-1 • Overview of Diagnostic System. 
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4. When the 8301 Disc-based Diagnostics are finished, the EXEC program 
branches to the 8501 Disc-based Diagnostics for execution of all 8501 
diagnostic test programs. 

5. The system verification is complete when both 8301 and 8501 disc-based 
diagnostics have completed execution and no errors are detected. 

6. The 8301 MDU Diagnostic System Disc must be removed and the 8550 MDL 
DOS/50 Disc reinserted before the DOS/50 operating system can be loaded 
for normal operation. 

HOW TO USE THE DISC-BASED DIAGNOSTICS 

PURPOSE OF THE DIAGNOSTIC SYSTEM 

The goal of the 8550 Disc-Based Diagnostic System is to provide an 
easy-to-use tool that will: 

• verify that the 8550 system is operating correctly. 

• detect failures in the 8550 system. 

• display diagnostic error codes and supporting data when a failure is 
detected. 

• designate a Primary and Secondary (in some instances) suspected 
failing circuit board(s). 

The diagnostics are designed with a friendly user interface consisting of 
menu formats. Most menus have prompting statements and HELP messages that 
permit a user to run the diagnostic tests. It is not necessary for the user 
to have a technical knowledge of the circuitry within the 8550 system to 
obtain an overall system verification with the diagnostic tests. Those 
desiring more information about a particular failure, can look up the error 
codes in Table 4-1 where the page number for the detailed explanation of each 
test is provided. A consolidated listing of all error codes for the basic 
8301 unit is also provided at the end of this section. 

HOW TO RUN THE DIAGNOSTIC TESTS 

To run the 8550 Disc-Based Diagnostic Tests, the following procedures should 
be followed: 

1. Remove all discs from the 8501 DMU. 

2. Apply power to both units (8301 and 8501 ). (Remember the 8501 has a 
primary POWER switch on the rear panel and a DC power switch on the 
front panel.) 
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3. Insert the 8550 Diagnostic Disc in the 8501. 

4. Toggle the RESTART switch on both units. 

5. When the power-up tests on both units are completed, the "8501 BOOT and 
8301 BOOT" messages are displayed on the system terminal. In about 10 
seconds the Run Mode Menu is displayed. 

6. System verification is obtained by pressing the RETURN key for the first 
three menus (after each menu is displayed). This selects the default 
items from these menus. The items selected from the three menus are as 
follows: 

• Automatic Mode --- Run Mode Menu 

• Automatic System Verification --- Automatic Mode Menu 

• Display Messages on Terminal --- Display Option 

After the RETURN key is pressed three times, no more user reaction is 
required, the 8301 and 8501 system verification tests run automatically. As 
the tests are running, messages are displayed providing the status and 
progress of the tests. System verification requires about five minutes to 
complete. When finished, if no failures are detected, a message is 
displayed: 

SYSTEM VERIFICATION PASSED 

If a failure is detected during the running of the tests, a DIAGNOSTIC 
FAILURE message is displayed and the test continues. Since a failure was 
detected, when the tests are completed, a message is displayed: 

SYSTEM VERIFICATION FAILED 

WHAT TO DO IN CASE OF ERROR 

When a failure is detected during the running of any test in the Automatic 
Mode the following occurs: 

• An error code and supporting data is displayed. 

• The test program is terminated. 

• The next test program is loaded and executed. 

It is possible that several error codes may be displayed before the SYSTEM 
VERIFICATION FAILED message is displayed. It is advisable to correct the 
first failure and disregard the subsequent error code displays. The test 
programs are designed and sequenced such that each test assumes the preceding 
tests were passed. Therefore, subsequent error messages may or may not be 
valid. After the first failure is corrected, run the diagnostic tests again 
to determine if the secondary failures still occur. 
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It is recommended that the Select Mode be used to run specific tests on the 
first detected failure. If the failure is still detected, the supporting 
data displayed with the error code will specify a circuit board as the 
"Primary Suspect". On certain failures a "Secondary Suspect" is also 
displayed. Replacing the circuit board and rerunning the "Automatic System 
Verification" tests should clear the "Diagnostic Failure" display (unless a 
multiple failure exists). 

READING THE DIAGNOSTIC FAILURE MESSAGE 

When a failure is detected during the running of any 
"Diagnostic Failure" message is displayed on the 
message consists of an error code number and supporting 
a Diagnostic Failure message is as follows: 

diagnostic test, a 
system terminal. The 
data. An example of 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ACTUAL DATA 
CORRECT DATA 
ADDRESS 
BANK TESTED 

0000 0001 
0000 0011 
00 4000 
01 

PRIMARY SUSPECT = MEMORY BOARD 

Error Code = 02/0004 

A consolidated listing of all Diagnostic Failure messages (for the basic 
8301) is included later in this section. This listing is in numerical order 
by error code. This list provides a complete breakdown of each error message 
and provides (where possible) a suspected device or group of devices that 
could cause the failure detected by the diagnostic test. 

Error Code 

The error code is divided into two parts: xx/yyyy. The "xx" indicates the 
test program number. The "yyyy" indicates a specific failure within the test 
program. In the example, the error code (02/0004) is read as follows: 

02 Memory and Memory Functions Test 

0004 Chip Select Error 
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Supporting Data 

The amount of supporting data varies with each error message. It will always 
consist of a primary suspected circuit board and in some failures a secondary 
suspect also. The other data displayed is dependent on the detected failure. 
From this information it is sometimes possible to narrow the failure down to 
a single or several device(s). In the preceding failure message example, by 
comparing the actual data to the correct data, it can be determined that bit 
1 is in error. The bank under test is "01 ", which is the 16K--32K bank (00 
4000--00 7FFF) of Program Memory. Address 00 4000 is the failing address, 
which is an even address. 

This information is then entered into the tables associated with the error 
code that is contained in the consolidated listings found at the end of this 
section. From these tables we determine that the suspected devices are 
either U2020 (RAM) or U6050 (read/write buffer) of the OK--32K Program Memory 
board. 

NOTE 

Note that the address in the preceding failure message example 
contains six digits. The Memory diagnostics are capable of testing 
system memory up to 64K and program memory up to 256K anywhere 
within the 16M-byte address space. Therefore, the failing 
hexadecimal address is displayed within the following address 
ranges: 

System Memory---Bank Nos. 04, 05, 06, and 07 

OK--64K 00 0000--00 FFFF 

Program Memory---Bank Nos. 00, 01, 02, and 03 

OK--256K 00 0000--FF FFFF 

Whenever four digit hexadecimal addresses are used within this 
manual, the address is assumed to be between OK and 64K. 

GENERAL TROUBLESHOOTING COMMENTS 

When the above procedures are followed and it is determined that a certain 
circuit board is suspected of being faulty, perform the following steps 
before replacing the circuit board. 

1. Remove the suspected board. (Refer to Section 2, Installation 
in this manual for the procedures on removal of circuit boards.) 
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a. Verify that all jumpers are installed correctly. (Refer 
to Section 2, Installation in this manual for correct 
jumper positions.) 
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b. Make sure all socketed devices are seated properly in 
their sockets. 

c. Clean the board edge connectors. 

2. Re-insert the board and run the diagnostic tests again. 

NOTE 

If possible, install the board in another slot in the 8301 Main 
Interconnect board. (Remember do not install System boards in the 
Program section and vice versa. The Emulator Controller board must 
remain in one position: J5.) 

If the above checks have not corrected the failure, replace the board and run 
the Automatic System Verification tests on the replaced board. 

Two types of failures are difficult to diagnosis: unstable failures and 
intermittent failures. An unstable failure is one that fails frequently but 
fails differently each time. An intermittent failure is one that fails 
periodically but generally the same error code is displayed. 

The most common cause for an unstable failure are voltage problems and 
contact problems. Check to ensure the voltages are properly set. (Refer to 
Section 15, Power Supplies in this manual.) Then clean all board contacts 
and check that all socketed devices are seated properly. 

Intermittent failures can be caused by heat sensitive devices, pattern 
sensitivity problems, or noise problems. Running the tests continuously over 
an extended period will help to isolate and identify this type of failure. 
If it is difficult to determine a certain area within the 8301 where the 
failure occurs, the Automatic Mode --- Run Specified Test (Continually) may 
be selected to run several or all of the tests continuously without user 
interaction. If running overnight or unattended it is advisable to output 
the error messages on a printer (connected to 8301 AUXILIARY port). If a 
certain area or board is suspected of having an intermittent problem, the 
Select Mode allows you to select Option 0 --- Run All Tests. This provides 
the most exhaustive exercise for the suspected board. 

ERROR CODE LISTING 

A numerical listing by error code number of all error codes for the basic 
8301 unit are contained near the end of this section in Tables 4-18 through 
4-22. These tables contain the error codes, supporting data, and suspected 
boards/devices that relate to the detected failure. When an error code is 
displayed on the system terminal, refer to these tables for a brief 
description of the failure. If a more detailed explanation is needed, refer 
to the Error Code Index at the beginning of this section for the page number 
of the detailed test. 
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DIAGNOSTIC EXECUTIVE 

The Diagnostic Executive (EXEC) program is the heart of the Diagnostic 
System. The EXEC program can be thought of as a simplified operating system. 
When loaded in 8301 system memory, the EXEC program occupies address 
locations 0000--1FFF (8K). The diagnostic test programs occupy locations 
2100--3FFF (<SK) and if needed, the larger test programs may also occupy 
locations 4000--7FFF (16K). When a test program contains only 2650A-1 code, 
the test program is contained wholly within the 8301 system memory. When a 
test program contains code associated with an emulator as well as 2650A-1 
code, the program is loaded into system memory and the test program calls a 
DMA move routine (from the EXEC) to move the emulator code to the 8301 
program memory. Figure 4-2 shows the allocation of the various diagnostic 
programs in system memory. The EXEC Link Area (located at 2000--20FF) is 
used as a communications area for passing data between the test program and 
the EXEC. The Diagnostic EXEC. program contains the frequently used utility 
routines. In addition, the EXEC program handles the following functions: 

• 
• 
• 
• 
• 
• 

user I/O 

test program loading 

error handling 

looping control 

test program sequence 

menu displays 

0000 - ....--------..... 

0032-t-------------- i= lntenupt Vectors } 

2000 - ------- -------

2100 - ---~E~~~~~--- } ~-
(alwaysresidentl 

3FFF ---------

4000 - ....--------..... 

7FFF - .__ ______ _, 

Test Program -
System or Program Memory. 
(Emulatw code moved to 
Program Memoryl 

2976-63 

Fig. 4-2. Memory allocation of diagnostic programs. 

REV A AUG 1981 4-9 



Disc-Based Diagnostics---8301 MDU Service 

OVERVIEW OF EXECUTIVE MENU DISPLAYS 

When the EXEC program is loaded into system memory, all interaction between 
the Diagnostic System and the user is through the various menus displayed on 
the system terminal. Figure 4-3 is an overview of the menu displays executed 
by the EXEC program. 

MENU DISPLAYS 

As each menu is displayed, one or more statements are included that require 
some response from the user. To select the default item on any menu, simply 
press the RETURN or <CR> key. If any other item is selected the RETURN key 
must also be pressed. On most menus, a HELP item may be selected, if you 
desire more information on the tests available. Refer to Fig. 4-3 as a 
guide, as you study the following discussion on menus. 

RUN MODE MENU 

The Run Mode Menu is the first menu to be displayed when the disc-based 
diagnostics are invoked. Display 4-1 shows the menu format as displayed on 
the system terminal. 
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EXECUTIVE PROGRAM 
loaded into 8301 
System Memory 

RUN MODE Select 
MENU Mode 

Mode 1 Mode2 
AUTOMATIC SELECT 

MODE MODE 

AUTO MODE r Select J 
MENU 

/__ ~ t 
Automatic Run All Run 

PROGRAM System Tests Specified Select Program 
Verification Continually Tests MENU to be run 

] 
Run All Run Run OPTION Select Desired 

Tests Once Continuously Continuously MENU Option 

1 7 

• Select ERROR LOOP 
PROGRAM j Programs CONTROL Select Error MENU to be run MENU Loop Control 

l f I 

Select DISPLAY Select DISPLAY Select 
Display MENU Display MENU Display 
Option Option Option 

I 

Start Execution of 1_ 
Diagnostic Test Program J 

2976-64 

Fig. 4-3. Overview of Executive Menu Displays. 
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******************************************************* 
* 
* 
* 

TEKTRONIX INC. 
8550 DISC-RESIDENT DIAGNOSTIC SYSTEM 
VERSION 1.0 

* 
* 
* 

******************************************************* 

*** 8301 DIAGNOSTIC EXECUTIVE VERSION 1.0 - LOADED*** 

1 - AUTOMATIC MODE 
2 - SELECT MODE 
H - HELP 

RUN MODE MENU 

***** default***** 

Type in desired mode {<CR>} or {1, 2, or H <CR>}._ 

Display 4-1 • Run Mode Menu Format. 

Automatic Mode 

This mode is selected by entering either <CR> or 1<CR>. When this mode is 
selected, the terminal displays the Automatic Mode Menu. The Automatic Mode 
is used to verify that the 8550 system is operational. This mode requires 
minimum user interaction. 

Select Mode 

This mode is selected by entering 2<CR> which replaces this menu with the 
Program Menu. The Select Mode is used when you want to individually run the 
various diagnostic test programs. Select Mode provides extensive error 
resolution capability. This mode is generally used after a failure is 
detected in Automatic Mode, or if an intermittent problem is suspected in a 
certain function or circuit board. 

AUTOMATIC MODE MENU 

The upper portion of Display 4-2 shows the Automatic Mode Menu. This menu 
allows you to continue in the Automatic mode. You can either execute each of 
the tests once or execute all of the tests continually. It also lets you 
select specific tests to be run. If you select either item 1 or 2 from the 
Automatic Mode Menu, the Display Option Menu is displayed. Display 4-2 shows 
these two menus. 
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Automatic System Verification 

This is the default item which provides a 
Automatic Mode test. The Automatic Mode 
AUTOMATIC SYSTEM VERIFICATION Tests. 

one-time 
tests are 

execution of each 
referred to as the 

AUTOMATIC MODE MENU 

1 - AUTOMATIC SYSTEM VERIFICATION 
2 - RUN ALL TESTS CONTINUALLY 
3 - RUN SPECIFIED TESTS 
H - HELP 

*****default***** 

Type in desired mode {<CR>} or { 1--3 or H <CR>}._ 

DISPLAY OPTION 

1 - DISPLAY MESSAGES ON TERMINAL *****default***** 
2 - DISPLAY MESSAGES ON 8301 PRINTER & TERMINAL 
3 - NO DISPLAY OR PRINT 
H - HELP 

Type in display option {<CR>} or {1--3 or H <CR>}._ 

Display 4-2. Automatic Mode and Display Option Menus. 

Run All Tests Continually 

This item provides continuous execution of all Automatic Mode tests. This 
selection is useful for detecting intermittent errors: the diagnostic testing 
may continue for several hours with no interaction between the diagnostic 
test program and the user. 

Run Specified Tests 

This item calls the Program Menu which permits individual tests to be 
selected before the Display Option menu is displayed. The specified tests 
are run continuously. 
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DISPLAY OPTION 

This menu is shown in the lower portion of Display 4-2. It is displayed 
after item 1 or 2 from the Automatic Mode Menu is selected, or after the 
Program Menu display, if item 3 from the Automatic Mode Menu is selected. 
This menu lets you select where the messages from the diagnostic tests are 
displayed. The items in this menu are self-explanatory. 

NOTE 

The printer must be connected to the 8301 AUXILIARY port. 

PROGRAM MENU 

This menu may be called (when operating in the Automatic Mode) by item 3 (Run 
Specified Tests) from the Automatic Mode Menu. (See Display 4-2.) It may 
also be called (when operating in the Select Mode) by item 2 (Select Mode) 
from the Run Mode Menu. (See Display 4-1.) The specified tests are the same 
for both selections; however, the statements below the menus are not the 
same. Displays 4-3 and 4-4 show the two menus. The main differences are as 
follows: 

• Program Menu (Automatic Mode) --- This menu permits you to specify 
one or more tests that are executed continuously. Refer to Display 
4-3. If more than one test is entered, the tests are executed in 
the same order as they are entered. However, the order of the tests 
on the menu is the recommended order of execution. There is no user 
interaction required when these tests are running. 

• Program Menu (Select Mode) --- This menu permits you to specify one 
test at a time to be executed. Refer to Display 4-4. The tests 
selected from this menu are sometimes more exhaustive than the tests 
executed in the Automatic Mode. Each test selected from this menu 
has an option menu (and sometimes a sub-option menu) that is 
displayed after the test is selected. These option and sub-option 
menus require some user interaction while the test is executing. 

Additional diagnostic test programs will be added to the Program Menu as they 
are written for 8301 optional equipment. For example, Item 6 in both figures 
is listed as "Emulator Tests." This i tern will expand to ten or more 
individual test programs (one for each emulator). Thus, the Program Menu 
list as shown in Display 4-3 and Display 4-4 will change as new diagnostic 
programs are written. However, the 8501 Disc Diagnostics will remain as the 
last test executed. 
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PROGRAM MENU 

1 - SYSTEM PROCESSOR AND I/O TEST *** default *** 
2 - MEMORY AND MEMORY FUNCTIONS TEST 
3 - LANGUAGE PROCESSOR TEST 
4 - RTPA TEST 
5 - PROM PROGRAMMER TEST 
6 - EMULATOR TESTS 
7 - 8501 DISC DIAGNOSTICS 
H - HELP 

Type in desired programs {i.e. 1, 3, 5 <CR>} or {H <CR>}._ 

Display 4-3. Program Menu (Automatic Mode). 

PROGRAM MENU 

1 - SYSTEM PROCESSOR AND I/O TEST *** default *** 
2 - MEMORY AND MEMORY FUNCTIONS TEST 
3 - LANGUAGE PROCESSOR TEST 
4 - RTPA TEST 
5 - PROM PROGRAMMER TEST 
6 - EMULATOR TESTS 
7 - 8501 DISC DIAGNOSTICS 
H - HELP 

Type in desired program {<CR>} or { 1 --7 or H <CR>}._ 

Display 4-4. Program Menu (Select Mode). 

OPTION AND SUB-OPTION MENUS 

When a test program is selected from the Program Menu (Select Mode), an 
Option Menu is displayed. Each test program listed in the Program Menu (see 
Display 4-4) has a unique Option Menu; some also have a Sub-Option Menu. The 
Option and Sub-Option Menus further control how the test program is 
conducted. Some selections listed in the Option and Sub-Option Menus require 
user interaction. Other selections execute the test program with no user 
interaction. Since the Option and Sub-Option Menus are closely associated 
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with the detailed description of the test programs, they will be presented as 
follows: (Refer to Display 4-4.) 

• Program Menu Items 1, 2, and 3 --- These test programs are part of 
the basic 8301 configuration. The Option and Sub-Option Menu 
formats are included later in this section under the detailed 
description of the associated diagnostic test programs. 

• Remaining Program Menu Items These test programs are for 
optional equipment to the 8301. The Option and Sub-Option Menu 
formats are contained in their applicable Service Manuals, under the 
detailed description of the diagnostic test program. 

ERROR LOOP CONTROL MENU 

Note in Fig. 4-3, that after the Option and Sub-Option Menus are selected, 
and all statements or questions have been responded to, an Error Loop Control 
Menu is displayed. This menu allows you to select looping options if an 
error is detected during the running of a test program. Display 4-5 shows 
the format of this menu. The items on this menu are defined as follows: 

1. LOOP ON ERROR/ CONTINUE IF PASS --- If this option is selected, the 
diagnostics will run until an error is detected. At that time, the test 
will loop. That is, the particular test that detected the error will be 
executed over and over again. If the error is not detected during a 
pass, looping will stop and the diagnostics will continue to the next 
test. Looping may be halted by pressing the ESC key (return to the 
Program Menu) or by pressing the BREAK key (return to the Run Mode 
Menu). 

2. LOOP ON ERROR UNTIL RESET --- If this looping option is selected, the 
diagnostic program loops on any detected error until the ESC or BREAK 
key is pressed. 

3. DO NOT LOOP ON ERROR -- CONTINUE --- If this option is selected, the 
diagnostics will continue running even if an error is detected. This is 
the no-loop option. 

DISPLAY OPTION 

The Display Option menus shown in Display 4-5 and Display 4-2 are the same. 
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ERROR LOOP CONTROL MENU 

1 - LOOP ON ERROR / CONTINUE IF PASS 
2 - LOOP ON ERROR UNTIL RESET 
3 - DO NOT LOOP ON ERROR - CONTINUE 

***** default***** 

Type in looping selection {<CR> or 1 - 3 and <CR>}._ 

DISPLAY OPTION 

1 - DISPLAY MESSAGES ON TERMINAL ***** default ***** 
2 - DISPLAY MESSAGES ON 8301 PRINTER & TERMINAL 
3 - NO DISPLAY OR PRINT 
H - HELP 

Type in display option {<CR>} or {1 - 3 or Hand <CR>}._ 

Display 4-5. Error Loop Control and Display Option Menus. 

TEST RUNNING 

When the last selection from the Display Option menu is made, the test 
program with all selected options and sub-options is executed. The option 
number and an indication that the test is running is displayed on the system 
terminal as follows: 

l OPTION 2 

TEST RUNNING -- XX ITERATION # YYYY ERRORS zzzz 

The option number selected from the option menu appears in the box. As the 
test is executing the cursor continues to trace a line under (and updating) 
the test running, iteration, and errors parameters. The test running number 
"XX 11 is the test module number. The iteration number 11YYYY 11 is the number of 
times the test has executed. The number of errors encountered during the 
execution of the test(s) is entered in the errors parameter "zzzz. 11 The 
displayed format showing the option number and the Test Running information 
may vary from that shown; however, the information is displayed and should be 
readily detected. 
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ERROR CODE DISPLAY 

If an error is detected during the execution of a test program, an error code 
and supporting data is displayed on the system terminal. The format for a 
diagnostic failure is as follows: 

<<<<<<<<<<<<<<<< 

[supporting Data] 
[Supporting Data] 

DIAGNOSTIC FAILURE >>>>>>>>>>>>>>>> 

Error Code = xx/yyyy 

PRIMARY SUSPECT = [name of circuit board] 

The first two digits of the Error Code parameter specify the diagnostic test 
program that was executing when the failure occurred. This corresponds to 
the number on the Program Menu (see Display 4-4). The remaining four digits 
indicate a specific error code within the specified test program. The 
supporting data normally includes several lines of information regarding the 
failure. The cause of failure is also listed in the supporting data. This 
is called out as a primary suspect and in some instances a secondary suspect 
is also included. From the error code and supporting data you should be able 
to determine on which board the error occurred, and whether additional 
diagnostic testing is required. In some instance the failure of a test will 
also point to the failure of specific devices or a logic function on the 
circuit board. A consolidated list of error codes associated with all test 
programs is included at the end of this section. 

8301/8501 COMMUNICATION ERRORS 

Note in Fig. 4-1 , if the 8301 Diagnostic Executive Program cannot load from 
the 8550 System Diagnostics disc, an error code is displayed on the system 
terminal. There are eleven error codes that can be displayed. These error 
codes further define the reason why the Executive Program on the disc cannot 
be loaded into the 8301 System Memory. Table 4-19 (at the end of this 
section) lists these error codes and a brief definition of each code. The 
error codes are displayed in the following format: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code = 00/0007 

HSI Protocol Error <1E> 
RUN 8501 STANDALONE DIAGNOSTICS 

Communications between the 8301 and the 8501 is via the High-Speed Serial 
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Interface (HSI) port in each unit. The error codes listed in Table 4-19 in 
most instances refer to some type of communication problem between the two 
units. 

Note in Table 4-19, that the statement "RUN 8501 STANDALONE DIAGNOSTICS" is 
displayed for each error. When any one of these errors are displayed, the 
8501 standalone diagnostics should be run to determine if the failure is in 
the 8501 or the HSI path between the units. Prior to running the 8501 
standalone diagnostics, press the RESTART switch on the 8501 and 8301 again 
in that order. If the error is still displayed, refer to the 8501 Data 
Management Unit Service Manual for instructions on running the standalone 
diagnostics. If the 8501 diagnostics are successfully run, the HSI circuitry 
in the 8301 is probably faulty. Two of the error codes contain the statement 
"HSI Protocol Error <xx>". The two digit error code (xx) refers to a list of 
some 55 protocol errors generated by the 8501. Refer also to the 8501 Data 
Management Unit Service Manual for a list of these protocol errors. Remember 
the error codes displayed on the system terminal are in hexadecimal. The 
error codes listed in the 8501 Service Manual may be in decimal or octal. 

DIAGNOSTIC TEST PROGRAMS 

The diagnostic testing of the 8301 circuit boards (including the basic 
configuration and optional boards) is divided into test programs. The 
diagnostic test programs are designed to run in a specific order. This 
precludes a test program from using a feature or block of logic in its test 
procedure that has not already been tested. The test programs and assigned 
priorities are listed in Table 4-1. 

If the test programs are not run in the recommended sequence, any failure 
detected (error message displayed) may not be valid. 

It is important to note that functions are tested by the diagnostic test 
programs and not individual circuit boards. If a specific board has multiple 
functions, it may be necessary to run several test programs to verify the 
board. For example, to verify the System Controller board, both the "System 
Processor and I/O Tests" and "Memory Tests" must be run. 

The following paragraphs describe the operation of the first three priority 
test programs (listed in Table 4-1) for the basic 8301 configuration. The 
remaining test programs listed in Table 4-1 are associated with optional 
circuit boards for the 8301. The test programs for the optional circuit 
boards are defined in their applicable Service Manuals. 
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Table 4-1 
Diagnostic Test Programs and Priorities 

Priority l Program 
=============!=================================== 

1 1 System Processor and I/O Tests 
I 
I 

2 11 Memory and Memory Functions Test 
I 

3 / Language Processor Test 

4 

5 

6 

PROM Programmer Test 

RTPA Test 

Emulator Tests 

The diagnostic test programs (priorities 1, 2, and 3 as shown in Table 4-1) 
are defined later in this section. 

Each test program is described in this section as follows: 

• A brief overview of the test program, showing how each program is 
divided into various test modules. 

• A look at the Option and Sub-Option Menus with a brief description 
of each option. 

• A detailed description of each test module, containing: 

1. Functions of the test program. 

2. Detailed descriptions defining the execution of each test 
module. 

3. Display presentations showing error 
supporting data if an error is detected. 

code and other 

• At the end of this section, all error codes are listed for the 
System Processor and I/O Tests, Memory and Memory Functions Test, 
and Language Processor Test. These error code listings contain a 
detailed breakdown of each error code display and supporting data. 
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SYSTEM PROCESSOR AND I/O TEST PROGRAMS 

OVERVIEW OF TEST PROGRAMS 

The System Processor and I/O Test Programs provide verification of the 
2650A-1 microprocessor (system processor), the three RS-232-C compatible ACIA 
ports, and other miscellaneous circuitry on the System Controller board. 
This is the first disc-based diagnostic test that is executed. 

The System Processor and I/O Test Programs are divided into the following 
five test programs: 

1. INSTRUCTION SET TEST This test verifies the 2650A-1 
instruction set by executing a set of tests that determine the 
data integrity of the registers, the data and address buses, and 
the correct execution of the instruction set. 

2. CHECKSUM TESTS (Diagnostic ROM and Boot ROM) This test 
checks each data byte in the Diagnostic ROM and the Boot ROM for 
correctness, using a 16-bit checksum calculation method. 

3. INTERVAL TIMER TEST --- This test is executed in three parts: 
processor speed test, non-interrupted interval timer test, and 
interrupted interval timer test. 

4. LED AND DIP SWITCH TEST --- This test verifies that the LEDs and 
the six-position DIP switch function correctly. This test is 
not run in Automatic Mode, but only when Select Mode Option 4 
(LED and DIP Switch Test) is selected. 

5. I/O TEST This test verifies that 
Communications, System Terminal, 
correctly. The HSI port is not tested 
is not run in Automatic Mode, but only 
(I/O Test) is selected. 

NOTE 

all ACIA ports (Remote 
and Auxiliary) function 
by this test. This test 
when Select Mode Option 5 

The I/O Test requires two wrap-back connectors (male 
and female) to run the wrap-back test of Option 5 (I/O 
Test). These two connectors may be ordered together 
under Tektronix Part Number 067-1020-00. 

The five test programs are executed with six test option selections. The six 
test options are divided into one or more test modules as shown in Table 4-2 
for a total of 12 test modules. 
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Table 4-2 
Relationship of Test Options, Programs, and Modules 

Test Option 
============= 

Option 0 
Option 1 
Option 2 

Option 3 
Option 4 
Option 5 

I Test Module 
Test Program I Numbers 

==============================!============= 
Run All Tests I 1--9 
Instruction Set Test l 1--7 
Checksum Tests (Diagnostic I 8 
ROM and Boot ROM) 1 

Interval Timer Test 
LED and DIP Switch Test 
I/O Tests 

I 
I 
I 

I 
I 
I 

9 
10--11 

12 

--------------------'-----
The test option formats for the System Processor and I/O Test Programs are 
described in the following paragraphs. 

TEST OPTIONS 

The Option Menu for the System Processor and I/O Test Program is shown in 
Display 4-6. This menu is displayed when Item 1 from the Select 
Mode--Program Menu is selected. (Refer back to Display 4-4.) 

8301 SYSTEM PROCESSOR AND I/O DIAGNOSTICS VERSION 0.1 

OPTION MENU 

0 - OPTION 0 - RUN ALL TESTS ***** default ***** 
1 - OPTION 1 - INSTRUCTION SET TEST 
2 - OPTION 2 - CHECKSUM TESTS 
3 - OPTION 3 - INTERVAL TIMER TEST 
4 - OPTION 4 - LED AND DIP SWITCH TEST 
5 - OPTION 5 - I/O TEST 
H - HELP 

Type in desired option {<CR>} or {0--5 or H <CR>}._ 

Display 4-6. Option Menu for System Processor and I/O Test Program. 
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Option 0 --- Run All Tests 

When Option 0 is selected, Test Modules 1--9 are executed continuously until 
the FBC or BREAK key is pressed. (Refer to Table 4-2 for the test programs 
represented by Test Modules 1--9.) Two counters are displayed on the system 
terminal. One indicates the number of times the Test Modules 1--9 have been 
executed and the other indicates the number of times an error has been 
detected (number of failures). No user interaction is required and no 
checksum results are displayed. 

NOTE 

The FBC and BREAK keys perform the following functions during the 
execution of all disc-based diagnostic test programs: The ESC key 
suspends execution of the test or routine and returns to the Option 
Menu. The BREAK key terminates the test program and returns to the 
Run Mode Menu. 

Option 1 --- Instruction Set Test 

If Option 1 is selected, Test Modules 1--7 are executed continuously until 
the FBC or BREAK key is pressed. Two counters are displayed after each run 
indicating the number of times Test Modules 1--7 have been run and the number 
of failures. No user interaction is required. 

Option 2 --- Checksum Test 

When Option 2 is selected, Test Module 8 is continuously run. This test 
requires user interaction to the Sub-Option menu. Display 4-7 shows the 
Option Menu and the Sub-Option menu when Option 2 is selected. 
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8301 SYSTEM PROCESSOR AND I/O DIAGNOSTICS VERSION 0.1 

OPTION MENU 

0 - OPTION 0 - RUN ALL TESTS ***** default***** 
1 - OPTION 1 - INSTRUCTION SET TEST 
2 - OPTION 2 - CHECKSUM TESTS 
3 - OPTION 3 - INTERVAL TIMER TEST 
4 - OPTION 4 - LED & DIP SWITCH TEST 
5 - OPTION 5 - I/O TEST 
H - HELP 

Type in desired option {<CR>} or {0--5 or H <CR>}. 2 

OPTION 2 - CHECKSUM TEST 

1 - DIAGNOSTIC ROM AND BOOT ROM CHECKSUMS 
2 - GENERAL CHECKSUM 
H - HELP 

Type in desired sub-option {<CR>} or {1,2, or H <CR>}. 

Display 4-7. Option 2 --- Checksum Test Menu. 

Sub-Option 1 

If Sub-Option 1 is selected, the following is displayed below the Display 
Option menu shown in Display 4-5. 

l OPTION 2 

DIAGNOSTIC ROM CHECKSUM = XXXX PART NO = XXX-XXXX-XX 
BOOT ROM CHECKSUM = XXXX PART NO = XXX-XXXX-XX 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 

The checksums and part numbers are displayed on the first run of the test 
module. The module continues to execute with the two counters displaying the 
number of times run and the number of times failed. 
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Sub-Option 2 

If Sub-Option 2 is selected, the following statements are displayed below the 
Display Option menu shown in Display 4-5. 

NOTE 

This option is primarily used for developmental purposes. 

I OPTION 2 

Type in starting address. 
Type in ending address. 

CHECKSUM RESULT = XXXX 

{xxxx <CR>} 
{xxxx <CR>} 

TEST RUNNING -- XX ITERATION # XXXX 

NOTE 

ERRORS = XXXX 

The ending address must be greater than the starting address. Both 
addresses must be in the same bank (16K block). 

After you type in the starting and ending addresses, the checksum routine 
will run and the checksum result will be displayed. The routine will 
continue to run with the statements and results displayed on only the first 
execution of the test module. Two counters display the number of times run 
and number of times failed. When Sub-Option 2 is selected, there cannot be a 
failure or error code displayed. 

Option 3 --- Interval Timer Test 

When Option 3 is selected, Test Module 9 is continuously run. The system 
processor's speed is displayed on the first run, with the two counters 
displaying the number of times run and the number of times failed. The 
processor speed is displayed below the Display Option menu, as follows: 

l OPTION 3 

***SYSTEM PROCESSOR SPEED=2 MHz (or 1.25 MHz) 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 

REV A AUG 1981 4-25 



Disc-Based Diagnostics---8301 MDU Service 

Option 4 --- LED and DIP Switch Test 

When Option 4 is selected, Test Modules 10 and 11 are continuously run. The 
two counters display the number of times run and the number of times failed. 
When this option is selected, statements are displayed below the Display 
Option menu that require user interaction. After the action is completed on 
each statement, the RETURN key is pressed and the next statement appears. 

NOTE 

Before you run this test, the 8301 top cover must be removed. This 
test is therefore conducted only on an "as called" basis when 
operating the diagnostics in Select Mode. Refer to Section 2 in 
this manual for instructions on removal of the 8301 top cover. 
LEDs and DIP switches are both read from the left to the right 
(from the component side of the board). The leftmost LED or switch 
is the most significant. 

The following statements are consecutively displayed below the Display Option 
menu when Option 4 is selected. 

NOTE 

Before making the last selection on the Display Option menu, make 
certain you can see the LEDs. They will light sequentially from 
right to left as viewed from the component side of the board. 

OPTION 4 - SYSTEM CONTROLLER BOARD LED AND DIP SWITCH 

Verify that the LEDs are lit sequentially. 
When done (2 seconds) press {Y or N <CR>} or {CR} 

NOTE 

Make sure you wait at least 2 seconds before responding. This 
allows the test to complete the lighting of the LEDs. The Front 
Panel SELF TEST LED is the last to light. If you respond Y<CR> or 
<CR>, the next statement is displayed. If your response is N<CR>, 
an error code 01/0016 and supporting data are displayed. 

Set the DIP switch to 101010 (1=on O=off) and press <CR> when done 

Set the DIP switch to 010101 ( 1 =on O=off) and press <CR> when done 

Restore the DIP switch to 000000 (1=on O=off) and press <CR> when done 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 

The test program reads the DIP switch settings before you change the switch 
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settings. The last statement tells you to restore the DIP switch to its 
original settings (as read by the test program). 

Option 5 --- I/O Tests 

These tests check the three ACIA ports for proper operation. A polling 
routine continually polls each ACIA port in a sequence. If an output device 
or wrap-back connector is not connected to a port, the polling routine skips 
over that port and polls the next port in sequence. The tests are 
continuously run until the ESC key is pressed; at that time, the I/O Test 
Sub-Option Menu is displayed again. Pressing the ESC key twice terminates 
the I/O Tests and displays the Option Menu again. Display 4-8 shows the 
sub-option menu displayed below the Option Menu. When a selection is made 
from the sub-option menu, the Error Loop Control Menu and the Display Option 
menu are not shown. The test is conducted immediately after the sub-option 
selection is made. 

8301 SYSTEM PROCESSOR AND I/O DIAGNOSTICS VERSION 0.1 

OPTION MENU 

0 - OPTION 0 - RUN ALL TESTS 
1 - OPTION 1 - INSTRUCTION SET TEST 
2 - OPTION 2 - CHECKSUM TESTS 
3 - OPTION 3 - INTERVAL TIMER TEST 
4 - OPTION 4 - LED & DIP SWITCH TEST 
5 - OPTION 5 - I/O TEST 
H - HELP 

***** default ***** 

Type in desired option {<CR>} or {0--5 or H <CR>}. 5 

OPTION 5 - I/O TEST 

1 - DEVICE EXERCISER TEST 
2 - WRAP-BACK TEST 
3 - INTERACTIVE TEST 
H - HELP 

***** default***** 

Type in desired sub-option {<CR>} or {1-3 or H <CR>}. 1 

Display 4-8. Option 5 --- I/O Test Menu. 

The two wrap-back connectors 
067-1020-00) are connected 
shown in Table 4-3. 

(male and female Tektronix Part Number 
to the ACIA ports during the Wrap-Back Test, as 
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Table 4-3 
Wrap-Back Connectors for the Wrap-Back Test 

ACIA Port Designation l 
I --------- --------------, 

Jack No. Name 
========= 

J101 
J102 
J103 
J104 

============== 
Remote (DTE) 
Remote (DCE) 
Auxiliary 
Terminal 

Mode 
Selector 

Switch 
============== 

DTE1 or DTE2 
DCE 

(not used) 
(not used) 

NOTE 

Wrap-Back 
Connector 

============ 
Female 
Male 
Male 
Male 

The Mode Selector switch is used only for the Remote Communications 
Ports: J101 and J102. The CNTL(L) (No Control) position of the 
switch is not used during these tests. 

Sub-Option 1 

Sub-Option 1 continuously writes a complete set of ASCII characters (99 
characters) to any output device detect~d by a polling routine. No error 
code is displayed and no user reaction is required for this sub-option. Also 
the Option box and Test Running line are not displayed for this sub-option. 
The string of ASCII characters is continuously displayed until the ESC key is 
pressed. The display is as follows: 

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789 
/.,?><;":\l'-J=-[}+ )(*&"%$#@!{ I 

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789 
/.,?><;":\l'-J=-[}+ )(*&"%$#@!{I 

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789 
/.,?><;":\l'-J=-[}+ )(*&"%$#@!{ I 

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789 
/.,?><;":\l'-J=-[}+ )(*&"%$#@!{ I 

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopqrstuvwxyz0123456789 
/.,?><;":\l'-J=-[}+_)(*&"%$#@!{ I 

Sub-Option 2 

Before Sub-Option 2 is selected, two wrap-back connectors are required: one 
male and one female. The proper wrap-back connector must be installed on the 
ACIA port under test. (Refer to Table 4-3.) When Sub-Option 2 is selected, 
the port identification and baud rate of the ACIA port (where the wrap-back 
connector is detected) are written to the other two ACIA ports. (System 
Processor must be operating at 2 MHz for the baud rate test.) The display is 
as follows: 
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= REMOTE COMMUNICATION 
= 9600 

ACIA PORT 
BAUD RATE 
BAUD RATE 
BAUD RATE 
BAUD RATE 
BAUD RATE = 
BAUD RATE = 
BAUD RATE 
BAUD RATE 

= 4800 
= 2400 
= 1200 

600 
300 
150 
110 

[designates placement of 
wrap-back connector] 

In the preceding display the baud rate switch was moved from top to bottom. 
The data written to and read from the ACIA port (with the wrap-back connector 
connected) is not visible on any output device. If an error is detected, an 
error code and supporting data is also written to the other two ports. 

NOTE 

To test the system terminal port baud rate, follow this procedure: 

1. Select Option 5 (I/O Test). 
2. Move the system terminal to another port. 
3. Install wrap-back connector on System port. 
4. Enter "2" and "CR" to select Baud Rate test. 

It may be necessary to type in two "2 's" before the "CR" in order 
to select the test. This is due to an unwanted character that is 
generated when switching the terminal to another port. When 
finished, press ESC key, reconnect the system terminal to the 
System port, and press the ESC key again. 

Sub-Option 3 

If Sub-Option 3 is selected, the polling routine polls the ACIA ports for 
connected output devices. For the first device found, the ACIA port name is 
displayed and the user is asked to type in any character(s). The entered 
character(s) are echoed back immediately on the selected port. The ESC key 
is pressed to terminate this test. The display is as follows: 

ACIA PORT = SYSTEM TERMINAL 
Type in any character(s) and press <ESC> when done. 
[characters typed are echoed back immediately and displayed here] 
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NOTE 

During the running of I/O Tests (Option 5), the test may be 
terminated and the I/O Test menu displayed again by pressing the 
ESC key once. If the ESC key is pressed twice, the I/O Tests are 
terminated and the Program Menu is displayed. Pressing the BREAK 
key (after the ESC key is pressed once), terminates the test 
program and displays the Run Mode Menu. The BREAK key is not 
detected until the ESC key is pressed once. 

The following paragraphs describe in detail each test program for the System 
Processor and I/O Test. 

NOTE 

The CT8500 terminal will only work on the System Terminal port. 
The 4024 and 4025 terminals will work on any of the three ports. 

INSTRUCTION SET TEST (01/0001--0010) 

CIRCUIT BOARD TESTED 

System Controller. 

FUNCTION 

The Instruction Set Test consists of seven test modules that are used to 
verify that the 2650A-1 responds correctly to each instruction in its 
instruction set. Each test module checks a group of 2650A-1 instructions. 

DESCRIPTION 

1. The seven test modules (1--7) used to verify the 2650A-1 instruction set 
are executed sequentially. All addressing modes possible for a given 
instruction are tested. Table 4-4 lists the seven test modules with the 
instruction group and instructions tested. 
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Table 4-4 
Instructions Tested for Each Test Module 

Test Module l Instruction Group l Instructions Tested 
============'========================'====================== 

1 Load/Store Group LOD, STR 
2 Arithmetic Group ADD, SUB, DAR 
3 Logical Group AND. IOR, EOR 
4 Rotate Group RRL, RRR 
5 Compare Group COM 
6 Branch and Subroutine BCT, 

7 Program Status Word 
and Miscellaneous 
Instruction Group 

BDR, 
BSN, 
LPS, 
TPS, 

BCF, BRN , BIR , 
BXA, BST, BSF, 
BSXA, RET 
SPS , CPS , PPS , 
TMI, NOP 

2. As the instructions for each test module are executed, they are compared 
to ensure each instruction is properly executed. Sixteen error codes 
are used to stipulate which group or instruction within the test program 
has failed. If an error is detected, an error code and supporting data 
are displayed on the system terminal. These tests branch to a looping 
routine if a failure is detected. The looping routine repeats the test 
module that contains the error. A SYNC pulse is generated each time the 
test module is repeated. Table 4-5 lists the error code, the failed 
instruction or group, and the test module that is repeated by the 
looping routine. The additional information displayed with the error 
code is as follows: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <««<««««« 

Error Code = [see Table 4-5] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

NOTE 

In the above display, the System Controller board is listed as the 
suspected cause of failure. These disc-based diagnostics are 
considered to be board-level repair. However, any failure noted in 
the Instruction Set Test can normally be traced to the 2650A-1 
microprocessor. 
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Tuhle4~ 
Instruction Set Test Error Codes 

I Failed Instruction Loops on 
Error Code I or Group Test Module 
============!========================== ============= 

01/0001 I LOD Instruction 
01/0002 I STR Instruction 
01/0003 ADD Instruction 2 
01/0004 SUB Instruction 2 
01/0005 DAR Instruction 2 
01/0006 AND Instruction 3 
01/0007 IOR Instruction 3 
01/0008 EOR Instruction 3 
01/0009 RRL Instruction 4 
01/000A RRR Instruction 4 
01/000B COM Instruction 5 
01/000C Branch Instructions 6 
01/000D Branch to Subroutine 6 

01/000E 

01/000F 

01/0010 

Instruction 
Return from Subroutine 
(RETC) Instruction 
Stack Pointer (SPO, 
SP1, SP2 IN PSW) 
Program Status Word 
and Miscellaneous 
Instructions 

6 

6 

7 

CHECKSUM TESTS (DIAG ROM/BOOT ROM) (01/0011--0012) 

CIRCUIT BOARD TESTED 

System Controller. 

FUNCTION 

This test verifies the correctness of each data byte in the Diagnostic ROM 
and the Boot ROM by performing a checksum calculation on both ROMs. 
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DESCRIPTION 

1. This test (Test Module 8) performs a 16-bit checksum calculation on each 
ROM to obtain a calculated checksum (actual) figure. The actual 
checksum obtained by the test is compared to the recorded checksum 
contained in the ROM. The Diagnostic ROM is tested first; then, the 
Boot ROM is tested. If there is an error in any bit (from either ROM), 
the actual checksum figure will not match the correct checksum figure 
and an error code with supporting data are displayed on the system 
terminal. A separate error code is displayed for each ROM test. These 
tests branch to a looping routine if a failure is detected. The looping 
routine repeats the test where the error is detected. A SYNC pulse is 
generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code = [see Table 4-6] 

ACTUAL CHECKSUM = [calculated checksum] 
CORRECT CHECKSUM = [correct value stored in each ROM] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

REV A AUG 1981 

Table 4-6 
Checksum Tests Error Codes 

Error Code I Error 
============:================================ 

01/0011 I Diagnostic ROM checksum error 
I 
I 

01/0012 I Boot ROM checksum error 
I 

~~~~~~'~~~~~~~~~~~~~~~-
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INTERVAL TIMER TEST (01/0013--0015) 

CffiCUIT BOARD TESTED 

System Controller. 

FUNCTION 

This test checks the speed of the system processor 
interrupted/non-interrupted features of the interval timer. 

and the 

DESCRIPTION 

1. This test (Test Module 9) is divided into the following three tests: 

1 • PROCESSOR SPEED 
system processor. 

This test checks the speed of the 

2. 

3. 

INTERRUPTED INTERVAL TIMER --- This test checks to ensure 
that the interval timer does interrupt the 2650A-1 
microprocessor when the interval timer interrupt is 
enabled. 

NON-INTERRUPTED INTERVAL TIMER 
ensure that the interval timer 
2650A-! microprocessor when 
disabled. 

This test checks to 
does not interrupt the 

the interrupt timer is 

2. If an error is detected when these tests are executed, an error code and 
supporting data are displayed on the system terminal. A separate error 
is displayed for each test. These tests branch to a looping routine if 
a failure is detected. The looping routine repeats the test where the 
error is detected. A SYNC pulse is generated each time the test is 
repeated. 

?. The additional information displayed with the error code is as follows: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE ««<«««««< 

Error Code = [see Table 4-7] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
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Table 4-7 
Interval Timer Test Error Codes 

Error Code l Error 
============l======================================== 

01/0013 l Processor speed error 
01/0014 l Interrupted interval timer error 
01/0015 l Non-interrupted interval timer error 

I 
~~~~~~!~~~~~~~~~~~~~~~~~~~ 

LED AND DIP SWITCH TEST (01/0016--0017) 

CIRCUIT BOARD TESTED 

System Controller. 

FUNCTION 

This test verifies the operation of the five LEDs on the System Controller 
board, one LED (SELF TEST) on the front panel, and the DIP switch located on 
the System Controller board. Each LED and switch position is tested. This 
test is only run when Select Mode, Option 4 (LED and DIP Switch Test) is 
selected. 

DESCRIPTION 

1. This test program is divided into the following two test modules: 

• Test Module 10 -- LED TEST --- This is a visual test; the user 
is asked to visually check the sequential lighting of the LEDs 
from left to right. 

• Test Module 11 -- DIP SWITCH TEST --- For this test the user is 
asked to manually set the six-position DIP switch to 101010 and 
then to 010101 (where 1=0N and O=OFF). 

REV A AUG 1981 

This test module checks that the values read from the switch 
settings are correct. At the end of this test the user is 
asked to restore the DIP switch to normal operating settings. 
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NOTE 

This test requires you to remove the 8301 top cover prior to 
running the test. It is therefore conducted only on an "as 
called" basis when operating the diagnostics in the Select 
Mode. Refer to Section 2 in this manual for instructions on 
removal of the 8301 top cover. 

2. If an error is detected in the LED lighting or the DIP switch settings, 
an error code and supporting data are displayed on the system terminal. 
These tests branch to a looping routine if a failure is detected. The 
looping routine repeats the test module where the error is detected. A 
SYNC pulse is generated each time the test is repeated. 

3. The additional information displayed with the error code from Test 
Module 10 is as follows: 

»>»»»» DIAGNOSTIC FAILURE «<«««<«<«< 

Error Code = [see Table 4-8] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Table 4-8 
LED and DIP Switch Test Error Codes 

Error Code I Error 
============!==================== 

01/0016 1 LED error 
01/0017 I DIP switch error 

I 
~~~~~~!~~~~~~~~~~ 

I/O TESTS (01/0018--001D) 

CIRCUIT BOARDS TESTED 

System Controller and Communications Interface. 
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FUNCTION 

These tests verify that the three RS-232-C compatible ACIA ports (Remote 
Communications, System Terminal, and Auxiliary) are operating correctly. 
These tests are only run when SELECT MODE, Option 5 (I/O Tests) is selected. 
The HSI port is not checked. 

A polling routine, which continually polls the ACIA ports in a sequence, 
permits these tests to run continuously until the ESC key is pressed. The 
ACIAs are polled in the following order: 

• Remote Communications Port 

• System Terminal Port 

• Auxiliary Port 

DESCRIPTION 

1. These tests (Test Module 12) are sub-options to Option 5, and are 
divided into the following three tests: 

1 • DEVICE EXERCISER TEST 

2. WRAP-BACK TEST 

3. INTERACTIVE TEST 

2. DEVICE EXERCISER TEST --- This test continuously writes a complete set 
of ASCII characters (99 characters) to any ACIA port where an output 
device is detected during a sequential polling of the ACIA ports. The 
output device(s) can be checked visually to see if the ASCII characters 
are sent/received correctly. No error code is displayed for this test. 

3. WRAP-BACK TEST --- This test requires that a wrap-back connector be 
connected to one of the ACIA port connectors on the rear of the 8301. 
The polling routine checks all ACIA ports for an installed wrap-back 
connector. If one is detected, the port identification and baud rate 
for that port is calculated and transmitted to the other two ACIA ports. 
The baud rate switch can be changed and the entire range of baud rates 
checked for that port. After calculating the baud rate, the test 
transmits the values 55 and AA (0101 0101 and 1010 1010) to the selected 
port. The test reads the port to ensure the values received back from 
the port are correct. Of course, these values will not be transmitted 
to the other two ACIA ports. The operation of the other two ports is 
checked by moving the wrap-back connector to each port. When the 
Terminal port is under test, the system terminal can be moved to the 
Auxiliary port connector. 
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4. 

4-38 

NOTE 

If you are using a CT8500 terminal, it cannot be moved. It 
will only work when connected to the TERMINAL port. 

If an error is detected in the baud rate or when the values 55 and AA 
are read back, an error code and supporting data are displayed on the 
system terminal. This test branches to a looping routine if a failure 
is detected. The looping routine repeats the entire test module where 
the error is detected. A SYNC pulse is generated each time the test is 
repeated. 

The additional information displayed with the error code is as follows: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE ««««««<«< 

Error Code = [see Table 4-9] 

ACTUAL RESPONSE = (value read at ACIA Port} 
CORRECT RESPONSE = (0101 0101 or 1010 1010] 

PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Table 4-9 
I/O Tests Error Codes 

Error Code : Error 
============!============================================ 

01/0018 ACIA Remote Communications Port error 
01/0019 ACIA System Terminal Port error 
01/001A ACIA Auxiliary Port error 
01/001B Remote Communications Port Baud Rate Error 
01/001C System Terminal Port Baud Rate Error 
01 /001 D Auxiliary Port Baud Rate Error 

INTERACTIVE TEST --- When this test is called, the user is 
in any character(s). Th~ test will echo the character(s) 
selected ACIA port until the ESC key is pressed. No 
displayed for this test. 

asked to type 
back on the 
error code is 

REV A AUG 1 981 



Disc-Based Diagnostics---8301 MDU Service 

MEMORY AND MEMORY FUNCTIONS TEST PROGRAMS 

OVERVIEW OF TEST PROGRAMS 

The Memory and Memory Functions Diagnostic Test Programs provide verification 
of all memory boards and memory functions. They also provide board-level 
fault isolation for the system and program memory boards. The System 
Processor and I/O Diagnostic Test Program should be run prior to running this 
diagnostic program. Also, the first 16K of 8301 system memory must be 
operational before this test is run. 

NOTE 

The first 16K of 8301 system memory is tested during the ROM-based 
power-up tests. 

The Memory and Memory Functions Test Programs are divided into test modules 
as shown in Table 4-10: 

Test Module 1 

Table 4-10 
Memory Test Modules 

Number Test Module 
============ =================================== 

MEMORY BOARD RAM TESTS 

1 Memory Configurer 
2 Bank Select Test (bank selection) 
3 Row Select Test (data path test) 
4 Parity Logic Test 
5 Chip Select Test (data cell test) 
6 Address Test 
7 Refresh Test 
8 Pattern Sensitivity Test (GALTCOL) 

DMA TESTS 

9 DMA Static Test 
10 DMA Functional Test 

11 Write Protect and Memory Map Test 

12 Memory Relocation Static Test 

13 Memory Relocation Functional Test 

The thirteen test modules are executed with six option selections. The six 
test options are divided into thirteen test modules as shown in Table 4-11. 
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Table 4-11 
Relationship of Test Options, Programs, and Modules 

I Test Module 
Test Option 1 Test Program I Number 
=============!==========================!=============== 

0 Run All Tests I 1 --7 and 

2 
3 

4 

5 

Memory Board RAM Test 
Short Test 
Exhaustive Test 

DMA Tests 
Write Protect and Memory 
Maps Static Test 
Memory Relocation RAM 
Static Test 
Memory Relocation 
Functional Test 

NOTE 

Test Modules 12 and 13 are bypassed if more 
Memory is installed in the 8301 unit. 
operation with only 32K of memory. 

I 9--13 
I 

I 1--7 
1--8 
9--10 

11 

12 

13 

than 32K of Program 
These tests apply to 

The test option formats for the Memory and Memory Functions Test Program are 
described in the following paragraphs. 

TEST OPTIONS 

The Option Menu for the Memory and Memory Functions Test Program is shown in 
Display 4-9. This menu is displayed when item 2 from the Program Menu is 
selected. (Refer back to Display 4-4.) 
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8301 MEMORY DIAGNOSTICS VERSION 1 .O 

OPTION MENU 

0 - RUN ALL TESTS ***** default***** 
1 - MEMORY BOARD RAM TEST 
2 - DMA TESTS 
3 - WRITE PROTECT AND MEMORY MAP STATIC TEST 
4 - MEMORY RELOCATION RAM STATIC TEST 
5 - MEMORY RELOCATION FUNCTIONAL TEST 

Type in desired option {<CR>} or {0--5 <CR>}._ 

Display 4-9. 

Option 0 --- Run All Tests 

Option Menu for Memory and Memory 
Functions Test Program. 

When Option 0 is selected, Test Modules 1--7 and 9--13 are continuously 
executed. (See Table 4-11 for a list of the test programs represented by 
Test Modules 1--7 and 9--13.) Two counters are displayed after each pass to 
indicate the number of times Test Modules 1--7 and 9--13 have executed and 
the number of failures encountered. On the first pass, Test Module 1 
displays the system and program memory size detected and asks. "Is the 
memory size correct?" You must respond to this question before execution 
continues. On subsequent passes, the memory size and question are skipped 
and the memory detected from the first pass is used. Option 0 runs only the 
short memory tests. The long (exhaustive) tests can be run in Option 1. The 
display for Option 0 is as follows, when <CR> or Y<CR> (yes) is typed in 
response to the question on memory size: 
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I OP!'ION 0 

SYSTEM MEMORY ; 64K 
PROGRAM MEMORY ; 64K 

IS THE MEMORY SIZE CORRECT? {Y or N <CR>} 

TEST RUNNING -- XX ITERATION # XXXX ERRORS ; XXXX 

The execution time for Option 0 at 2 MHz is as follows: 

System Program I Execution 
Memory l Memory l Time 
--------'-----------'----------------------,-----------,--------------

64K l 32K I 3:26 min 
64K I 64K l 4:44 min 
64K I 128K l 7:20 min 

I I 
~~~~' '~~~~~~~-

Option 1 --- Memory Board RAM Test 

If Option 1 is chosen, you can select the entire system and program memory or 
in 16K blocks any portion of either memory to test. You can also select a 
short test or exhaustive test. The short test includes Test Modules 1--7. 
The exhaustive test includes all tests in Test Modules 1--8. The Option 1, 
Sub-Option menu format is shown in Display 4-10. 

The execution time for Option 1 at 2 MHz is as follows: 

4-42 

I Execution Times 
System 1 Program 1----------------------
Memory l Memory l Short l Exhaustive 
;;;;;;;;:;;;;;;;;;;;:;;;;;;;;;;:;;;;;;;;;;;; 

64K I 32K I 3:15 min I 23:30 min 
64K I 64K I 4:33 min l 32:54 min 
64K i 128K l 7:09 min I 51 :42 min 

I I I 
~~~~' I '~~~~~~ 

NOTE 

To properly select specific blocks of memory, the memory board must 
be strapped to correspond to the memory selected. Sub-Option 1 
will test program memory boards that are strapped anywhere within 
the 16M-byte address range. 
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8301 MEMORY DIAGNOSTICS VERSION 1 .O 

OPTION MENU 

0 - RUN ALL TESTS ***** default***** 
1 - MEMORY BOARD RAM TEST 
2 - DMA TESTS 
3 - WRITE PROTECT AND MEMORY MAP STATIC TEST 
4 - MEMORY RELOCATION RAM STATIC TEST 
5 - MEMORY RELOCATION FUNCTIONAL TEST 

Type in desired option {<CR>} or {0--5 <CR>}. 1 

OPTION 1 - MEMORY BOARD RAM TEST 

1 - ALL MEMORY ***** default ***** 
2 - SYSTEM 16K - 32K 
3 - SYSTEM 32K - 48K 
4 - SYSTEM 48K - 64K 
5 - PROGRAM OK - 16K 
6 - PROGRAM 16K - 32K 
7 - PROGRAM 32K - 48K 
8 - PROGRAM 48K - 64K 
9 - PROGRAM 64K - 96K 
A - PROGRAM 96K - 128K 
B - PROGRAM 128K - 160K 
C - PROGRAM 160K - 192K 
D - PROGRAM 192K - 224K 
E - PROGRAM 224K - 256K 

Type in desired sub-option {<CR>} or {i.e. 2,3,4 <CR>} 

1 - SHORT TESTS 
2 - EXHAUSTIVE TESTS 

Type in desired type test to run {<CR>} or {1,2 <CR>} 

Display 4-10. Option 1 --- Memory Board RAM Test. 

Option 2 --- DMA Tests 

When Option 2 is selected, Test Modules 9 and 10 are continuously executed. 
After this option is selected the sub-option menu shown in Display 4-11 is 
displayed. This permits you to select static and/or functional tests. 
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The execution time for Option 2 at 2 MHz is as follows: 

Sub-Option I 
Number I Test 

============:=============================== 
1 I Static and Functional Tests 
2 I Static Test Only 
3 I Functional Tests Only 

I 

Execution 
Time 

============= 
7 sec 
1 sec 
6 sec 

~~~~~~'~~~~~~~~~~~~~~~~~~~~~ 

8301 MEMORY DIAGNOSTICS VERSION 1 .O 

OPTION MENU 

0 - RUN ALL TESTS ***** default***** 
1 - MEMORY BOARD RAM TEST 
2 - DMA TESTS 
3 - WRITE PROTECT AND MEMORY MAP STATIC TEST 
4 - MEMORY RELOCATION RAM STATIC TEST 
5 - MEMORY RELOCATION FUNCTIONAL TEST 

Type in desired option {<CR>} or {0--5 <CR>}. 2 

DMA TESTS 

1 - STATIC AND FUNCTIONAL TESTS 
2 - STATIC TEST ONLY 
3 - FUNCTIONAL TESTS ONLY 

***** default***** 

Type in desired sub-option {<CR>l or {1--3 <CR>l 

Display 4-11. Option 2 --- DMA Tests. 

Three counters are displayed after each time the test is repeated. The 
counters indicate the test number, the number of times the test has executed, 
and the number of errors detected. They are displayed following the Display 
Option menu as shown in Display 4-12. The LED on the Front Panel labeled DMA 
flashes during the running of the DMA Functional Tests. 
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DISPLAY OPT ION 

1 - DISPLAY MESSAGES ON TERMINAL ***** default***** 
2 - DISPLAY MESSAGES ON PRINTER & TERMINAL 
3 - NO DISPLAY OR PRINT 
H - HELP 

Type in display option {<CR>} or {1 - 3 or Hand <CR>}._ 

l OPTION 2 

TEST RUNNING -- XX ITERATION # XXXX ERRORS xxxx 

Display 4-12. Option 2 --- Test Running Display. 

Option 3 --- Write Protect and Memory Maps Static Test 

If Option 3 is selected, Test Module 11 is run continuously. Three counters 
are displayed after each pass to indicate the test number, the number of 
times the test has been run, and the number of failures detected. The Test 
Running and Option number are displayed following the Display Option menu as 
follows: 

l OPTION 3 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 

The execution time for this option at 2 MHz is <1 sec. 

Option 4 --- Memory Relocation Static Test 

When Option 4 is selected, Test Module 12 is run continuously. Three 
counters are displayed after each pass to indicate the test number, the 
number of times the test has been run, and the number of failures detected. 
The Test Running and Option number are displayed following the Display Option 
menu as follows: 

l OPTION 4 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 
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The execution time for Option 4 at 2 MHz is <1 sec. 

NOTE 

This test fails if there is more than 32K of program memory 
installed in the unit. 

Option 5 --- Memory Relocation Functional Test 

When Option 5 is selected, Test Module 13 is run continuously. Three 
counters are displayed after each pass to indicate the test number, the 
number of times the test has been run, and the number of failures detected. 
The Test Running and Option number are displayed following the Display Option 
menu as follows: 

I OPTION 5 

TEST RUNNING -- XX ITERATION # XXXX ERRORS = XXXX 

The execution time for Option 5 at 2 MHz is 5 sec. 

4-46 

NOTE 

This test fails if there is more than 32K of program memory 
installed in the unit. 
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MEMORY BOARD RAM TEST 

This test determines how much system and program memory is installed in the 
8301 and then performs tests on the amount of system and program memory 
detected. 

System 
Control/Interrupt 

D 
L::J 

To 
Optional System 

Boards 

1:1 
0 

Data 
Management 

Unit 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

From Extended~---""' ._ ________ '---------' ._ _______ _, 
Address Bus 

Extended Program Address Bus A 16-A23 
(2976-10)2976-66 

Fig. 4-4. 8301 MDU block diagram. (Memory Board RAM Tests) 

MEMORY CONFIGURER (02/0001 ) 

Circuit Boards Tested 

System Controller, System RAM, and Program Memory. (See Fig. 4-4.) 

Function 

This test determines how much system memory and program memory is installed 
in the 8301. This test examines system memory (up to 64K) and program memory 
(up to 256K) in 4K memory blocks. The amount of memory detected in both 
system and program memories is stored in a memory table and displayed on the 
system terminal at the completion of the test. 
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When this test is run in the SELECT mode, the user must verify that the 
"MEMORY DETECTED" is correct. In the AUTOMATIC mode, the "MEMORY DETECTED" 
is displayed and no response from the user is required. 

NOTES 

1. Bank switching must be used when the system processor addresses 
system memory above 3FFF (4000--7FFF) or any portion of program 
memory. Bank switching permits 16K blocks of system or program 
memory addresses to be switched into the system processor's 
upper 16K address space (4000--7FFF). Whenever a failure is 
detected, the displayed error address is the true address. 

2. The 32K static Program Memory board has a low and high memory 
array with 16K RAMs in each array. The physical layout of RAMs 
for each memory array consists of four rows of 4K x 1 RAM 
devices. The even addresses access one 4K row, while the odd 
addresses access another row. The four rows in the arrays are 
physically addressed by the system processor's upper 16K address 
space as follows: 

First Row All even addresses 4000--5FFE 

Second Row All odd addresses 4001--5FFF 

Third Row All even addresses 6000--7FFE 

Fourth Row All odd addresses 6001--7FFF 

3. The 64K System RAM board is physically configured in four banks. 
Each bank is addressed in the following logical order: 

Bank 

Bank 2 

Bank 3 

Bank 4 

0000--3FFF 

4000--7FFF 

8000--BFFF 

COOO--FFFF 

4. The Program Memory board can be strapped so that it may be 
addressed anywhere within the 16M-byte address range. This test 
will scan the entire 16M-byte address range and test the first 
256K detected. If this test indicates 256K of program memory is 
detected, but less than that is installed, verify that the 
extended bank jumper J7171 on the Program Memory board is in the 
enable position (across pins 1 and 2). Refer to Section 2, 
Installation, of this manual for the location of this jumper. 

5. If a parity error occurs during this test the following display 
will appear on the system terminal: 
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»>»>»>»»»> DIAGNOSTIC FAILURE ««<«<«««« 

Error Code • 02/YYYY 

***** PARITY ERROR ***** 
ADDRESS • XXXX 

PRIMARY SUSPECT • SYSTEM RAM BOARD 

In the preceding display the "yyyy" is the same number displayed 
in the "TEST RUNNING" line. In general, another error code will 
also be displayed following the parity error display. 

6. The following is to be used for test purposes only and only if 
you suspect the System RAM board to be faulty. The System RAM 
board can be used as program memory and the Program Memory board 
can be used as system memory. This configuration would be used 
if the power-up tests fail and the error code indicates a System 
RAM board memory access failure. In this configuration, the 
operating system can be booted and the Dies-Based Diagnostics 
run. The Disc-Based Diagnostics provide more exhaustive testing 
to the overall system. This configuration can be achieved as 
follows: 

a. Remove the System RAM board and move jumper J6140 from pins 
1 and 2 to pins 2 and 3. Refer to Section 2, Installation, 
of this manual for the location of jumper J6140. 

b. Replace the System RAM board to the same location in the 
Main Interconnect board. 

c. Remove all of the Program Memory boards from the Main 
Interconect board. On one Program Memory board move jumper 
J6175 to pins 2 and 3, which selects the lower memory 
addresses OK--32K. Move jumper J6179 to pins 2 and 3, which 
selects a special System Memory configuration. 

d. Replace the Program Memory board to a program memory 
location in the Main Interconnect board. 

e. The system is now configured with the Program Memory board 
as system memory and the System RAM board as program memory. 

f. When this testing configuration is completed, return the 
jumpers and boards to their normal positions. 

7. For 8301 units that have Version 1.x of the Boot ROM installed, 
the following message will appear before the Memory Size is 
printed. 
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--->Boot Ver 1.x - Prog. Mem. >64K not tested. 

This indicates your Program Memory board(s) should be strapped 
with the Extended Memory feature DISABLED. (Jumper J7171 on 
both Program Memory boards (if installed) should be across pins 
2 and 3.) If the jumper is in the ENABLED position (across pins 
1 and 2), the test will think there is 256K of program memory 
and the test will fail. 

For Boot ROM Version 2.x, the Program Memory board(s) must be 
strapped with the Extended Memory feature ENABLED (J7171 across 
pins 1 and 2). 

Description 

1. Starting with the second bank of system memory (4000--7FFF) (16K--32K), 
the 16K memory block is switched into the system processor's upper 16K 
address space. 

2. The test examines the 16K block by accessing it at four locations. Data 
byte 55 is written to each address location. Each location is then 
read. If the data returned is 00, it is assumed that memory is not 
present. The results of this comparison is stored in a memory table and 
the next 16K block of memory is switched into the system processor's 
upper address space. 

3. Steps 1 and 2 are repeated for the remaining 16K blocks of memory. This 
test will detect up to a maximum of 64K system memory. It also detects 
up to a maximum of 256K program memory anywhere within the 16M-byte 
address range (24-bit address and extended address buses). 

4. When the test is completed in the Automatic Mode, the system and program 
memory blocks (detected by the test and stored in the memory table) are 
displayed on the system terminal as follows: (No user response is 
required.) 

SYSTEM MEMORY= [amount of memory detected] 

PROGRAM MEMORY= [amount of memory detected] 

5. If the memory test is run in Select Mode, the test sequence (when 
completed) is suspended until you respond to questions. In addition to 
displaying the amount of system and program memory detected, you must 
respond to the questions of memory size being correct and if not 
correct, whether you wish to continue. 

4-50 

A Y<CR> answer (for yes) to both questions starts execution of the next 
test module in sequence. A N<CR> answer (for no) to the first question 
and a Y<CR> answer for the second, starts execution of the next test 
module in sequence; however, only the memory detected will be tested. 
(Same as a yes answer to both questions.) A N<CR> to both questions 
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branches back to the Memory Option Menu. A SYNC pulse is provided each 
time the test module is rerun. 

NOTE 

The ESC and BREAK keys perform the following functions during 
the execution of most disc-based diagnostic test programs: The 
ESC key suspends execution of the test or routine and returns 
to the OPTION MENU. The BREAK key terminates the test program 
and returns to the RUN MODE MENU. 

6. When N<CR> is answered for both questions, an error code is also 
displayed on the system terminal as follows: 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code = 02/0001 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 

NOTE 

The error code is not displayed until after the second question is 
answered with a N<CR>. 

BANK SELECT TEST (02/0002) 

Circuit Boards Tested 

System Controller, System Memory, and Program Memory. (See Fig. 4-4.) 

Function 

This test verifies that the Bank Select logic works correctly for the system 
and program memory detected in the previous test. This test verifies that 
the first 1K block within each 16K bank of system and program memory can be 
uniquely addressed. Parity is disabled for this test. 
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Description 

1. The first 1K block within each 16K block of memory detected in the 
Memory Configurer test is filled with a data pattern, as listed in Table 
4-12. (Table 4-12 shows a program memory configuration of 128K strapped 
for the bottom of the 16M-byte address space. The addresses of the 
program memory banks can varry from 00 0000 to FF FFFF.) 

I I 1Memory1 
Order l Bank 
Tested 1Tested 

(no 
test) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

------------
04 

05 
06 
07 
00 
01 
02 
03 
00 
01 
02 
03 

Table 4-12 
Data Pattern for Memory Bank Tested 

l Data 
l Address l Pattern 

Memory Board Tested l of Bank l Loaded 
============================1================1========= 
System Memory (OK--16K) loo 0000--00 3FFFl 

I I 
I I 

System Memory (16K--32K) loo 4000--00 7FFF 1 11 
System Memory (32K--48K) loo 8000--00 BFFF 22 
System Memory (48K--64K) loo C000--00 FFFF 33 
Program Memory (OK--16K) loo 0000--00 3FFF 44 
Program Memory (16K--32K) loo 4000--00 7FFF 55 
Program Memory (32K--48K) loo 8000--00 BFFF 66 
Program Memory (48K--64K) loo C000--00 FFFF 77 
Program Memory (64K--80K) lo1 0000--01 3FFF 88 
Program Memory (80K--96K) 101 4000--01 7FFF 99 
Program Memory (96K--112K) 101 8000--01 BFFF AA 
Program Memory (112K--128K)l01 C000--01 FFFF BB 

I 

--------------------'-------- -----
2. The first 256 locations of the 1K block within each 16K bank are then 

read and checked for a correct half-byte. (That is, in Bank 05 a 11X1 11 

or 111X 11 is looked for in each byte. 11X 11 = don' t care.) Only one good 
half-byte of the 256 locations checked is needed to pass the test for 
the entire bank. The banks are sequentially switched as noted in Table 
4-12. If no correct half-byte is found, an error code and supporting 
data are displayed on the system terminal. The test also branches to a 
looping routine if an error is detected. This routine repeatedly reads 
the 256 locations in the failing bank starting with the first location 
of the bank. A SYNC pulse is provided each time the 256 locations are 
repeated. 

3. In addition to displaying the error codes, additional supporting data is 
displayed as follows: 
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»»»»»>»»> DIAGNOSTIC FAILURE «<«<«<«<«« 

Error Code ; 02/0002 

ACTUAL DATA ; [data read on the 256th location read (last read)] 
CORRECT DATA ; [correct data byte] 
ADDRESS ; [starting address of 16K block that failed] 
BANK TESTED ; [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT ; SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT ; MEMORY BOARD 

ROW SELECT TEST (02/0003) 

Circuit Boards Tested 

System Memory and Program Memory. (See Fig. 4-4.) 

Function 

The test verifies that each 4K row of RAM within 
uniquely selected. This test is identical to the 
except the block under test is 4K instead of 16K. 
this test. 

each 16K block can be 
previous Bank Select Test 
Parity is disabled for 

Description 

1. This test uses a similar data pattern as described for the previous test 
in Table 4-12. Each 4K block of memory is filled with a separate data 
pattern. 

This test reads the first 256 locations of each 4K block. The data byte 
at each of the 256 locations is checked for a correct half-byte (same as 
the previous test). Only one good half-byte of the 256 locations 
checked is needed for the 4K block under test to pass. If no correct 
half byte is found, an error code and supporting data are displayed on 
the system terminal. This test also branches to a looping routine if an 
error is detected. This routine repeatedly loops the 256 locations in 
the failing block starting with the first location of the 4K block. A 
SYNC pulse is provided each time the 256 locations are repeated. 
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2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

» » » » » » » » DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code = 02/0003 

ACTUAL DATA = [data read on the 2~6th location read (last read)] 
CORRECT DATA = [correct data byteJ 
ADDRESS = [starting address of 4K block that failed] 
BANK TESTED = [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT = MEMORY BOARD 

3. Step 1 is repeated until all 4K blocks of memory detected are tested. 

PARITY LOGIC TEST (02/003A--003D) 

Circuit Board Tested 

System Memory (See Fig. 4-4.) 

Function 

This test verifies that the parity generator logic, parity check logic, 
parity interrupt, and the parity error address latch on the System RAM board 
are functioning correctly. 

Description 

The four parity logic tests are performed as follows: 

1. The parity is turned off and also complemented. Read and write 
operations are performed to the same address in memory. No interrupt 
should occur. If an interrupt does occur, the error code displayed on 
the system terminal is "02/003A." 

2. The parity is turned on and set for true parity. An odd parity pattern 
of eight bytes are written to and read from the same address location in 
memory. No interrupt should occur. If an interrupt does occur, the 
error code displayed on the system terminal is "02/003B." 
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NOTE 

The odd parity pattern consists of a walking "1 's" test as 
follows: 

1. 0000 0001 
2. 0000 0010 
3.--7. (pattern continues) 
8. 1000 0000 

The patterns continue until 8 patterns are fo:r-med. The 111" 
moves one bit to the left on each succeeding pattern. 

Parity is the same as above. An even parity pattern of four 
written to and read from the same address location in 
interrupt should occur. If an interrupt does occur, the 
displayed on the system terminal is also "02/003B. 11 

NOTE 

bytes are 
memory. No 
error code 

The even 
follows: 

1 • 
2. 
3. 
4. 

parity pattern consists of a walking 111 I S 11 test as 

0001 0001 
0010 0010 
0100 0100 
1000 1000 

4. Upon completion of the above tests the parity is complemented which 
should generate a parity error and parity interrupt. If an interrupt 
does not occur, the error code displayed on the system terminal is 
"02/003C." 

5. When a parity interrupt is generated, in the above step, the address of 
the parity error is latched and checked for correctness. If the address 
is not correct, the error code displayed on the system terminal is 
"02/003D. II 

6. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

»>»»»>»»» DIAGNOSTIC FAILURE «<«<«<«<«« 

Error Code; [See Table 4-13.] 

PARITY LOGIC PROBLEM 
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Table 4-13 
Parity Logic Error 

-----------------------------------------~-------
Error Code 
;;;;;;;:;:;:;:;; 

02/003A 
02/003B 
02/003C 
02/003D 

Description 

Parity Always Enabled 
Parity Generator or Checker Problem 
Parity Always Disabled 
Parity Address Latch Incorrect 

CHIP SELECT TEST (02/0004) 

Circuit Boards Tested 

System Memory and Program Memory. (See Fig. 4-4.) 

Function 

This test verifies that each individual memory device (RAM) can be selected, 
and that there is no interaction between the data bits. All the cells in 
each device are tested for static failures. This is accomplished by a 
"WALKING 1 's" and "WALKING O's" patterns. (See notes following this 
paragraph.) Parity is disabled during the "WALKING 1 's" pattern and enabled 
during the "WALKING 0' s" pat tern. 

4-56 

NOTES 

1. "WALKING 1 's" Test --- The 4K block of memory under test is 
filled, with a background pattern of "00 's". The Walking "1 's" test 
consists of four patterns as follows: 

1. 0001 0001 

2. 0010 0010 

3. 0100 0100 

4. 1000 1000 

The first pattern is written to each location in the 4K block. The 
pattern is then read at each location. The pattern is shifted to 
the left and repeated. This is done 4 times or until each pattern 
has been written and read once. This procedure is then repeated 
for each 4K block of memory. 
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2. "WALKING 0' s" Test --- The 4K block of memory under test is 
filled with a background pattern of "FF's". The Walking "O's" test 
consists of four patterns as follows: 

1 • 011 0 1110 (Generates an odd parity.) 

2. 1101 1101 

3. 1011 1011 

4. 0111 0111 

The first pattern is written to each location in the 4K block. The 
pattern is then read at each location. The pattern is shifted to 
the left and repeated. This is done 4 times or until each pattern 
has been written and read once. This procedure is then repeated 
for each 4K block of memory. 

Description 

1. This test fills each location in the 4K block of memory under test with 
a background pattern of "00 's". The test then writes the first test 
pattern of the Walking "1 's" patterns to each location in the 4K block 
of memory. Each location is then read and compared to the pattern 
written. If an error is detected, an error code and supporting data are 
displayed on the system terminal. This test also branches to a looping 
routine if a failure is detected. This routine writes the Walking "1 's" 
pattern to each location of the 4K block again, up to and including the 
failed location. The failed location is then read 256 times. If an 
error is still detected the looping routine is repeated. A SYNC pulse 
is provided each time the failed location is read 256 times. 

2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

»>»»>»>»>» DIAGNOSTIC FAILURE «<«<««««« 

Error Code ; 02/0004 

ACTUAL DATA ; [incorrect data byte] 
CORRECT DATA ; [correct data byte] 
ADDRESS ; [indicates failing address] 
BANK TESTED; [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT ; MEMORY BOARD 
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3. The tests in Steps and 2 above are repeated for each of the four 
Walking "1 's" patterns. (See Note 1 above for a description of the four 
patterns.) This completes the Walking "1 's" test for the first 4K block 
of memory. 

4. The tests in Steps 1, 2, and 3 above are repeated for each 4K block 
within each 16K memory bank. This completes the Walking "1 's" test for 
both system and program memory. 

5. The Walking "O's" test is also performed. This test follows the same 
sequence as the Walking "1 's" test, except the background pattern is 
"FF' s" at the start of the test and the four test patterns are 
complemented data from the Walking "1 's" test patterns. (See Note 2 
above for a description of the Walking "O's" test.) 

ADDRESSING TEST (02/0005) 

Circuit Boards Tested 

System Memory and Program Memory. (See Fig. 4-4.) 

Function 

This test verifies that the addressing capabilities of the address 
in each individual memory device (RAM) are operating correctly. 
uses a "MARCHING 1 's" and "MARCHING 0' s" patterns to provide the 
Parity is enabled for this test. 

Description 

decoders 
This test 
testing. 

I 

1. This test fills each location in the 16K block of memory under test with 
a background pattern of "00 's". The Marching "1 's" test is then 
executed. The lowest location in the block is read, a data byte of "FF" 
is written to the location, and the address is incremented by 1. The 
next location is read, a data byte of "FF" is written to the location, 
and the address is incremented by 1. This sequence is repeated until 
all addresses are read and written to. The 16K memory block is now 
filled with "1's". The highest location is read again, a data byte of 
"00" is written to the location, and the address is decremented by 1. 
The next location is read, a data byte of "00" is written to the 
location, and the address is decremented by 1. This sequence continues 
until all locations are read and written to. The 16K memory block is 
now filled with "O's". If an error is detected, an error code and 
supporting data are displayed on the system terminal. This test also 
branches to a looping routine if a failure is detected. This routine 
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rewrites the background pattern of "00 's", starts the Marching "1 's" 
test again (up to or up and down to the failing location), and reads the 
location 256 times. If an error is still detected, the looping routine 
is repeated. A SYNC pulse is generated each time the failed location is 
read 2 56 times. 

2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

>»»»>»>»»> DIAGNOSTIC FAILURE ««<««<««« 

Error Code ,., 02/0005 

ACTUAL DATA ,., [incorrect data byte] 
CORRECT DATA ,., [correct data byte] 
ADDRESS ,., [indicates failing address] 
BANK TESTED,., [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT ,., MEMORY BOARD 

3. The Marching "O's" test is also performed. This test is the complement 
of the Marching "1 's" test. If an error is detected the same procedure 
is followed as with the Marching "1's". Note that the Marching "1 's" 
test will be conducted first and then the Marching "O's" test will run 
to the failed location. The same error code and supporting data are 
displayed on the system terminal. 

4. The tests in Steps 1, 2, and 3 above are repeated for each 16K memory 
block in both system and program memory. 

REFRESH TEST (02/0006) 

Circuit Boards Tested 

System Memory and Program Memory. (See Fig. 4-4.) 

Function 

This test verifies that data written to the RAMs is not lost when the RAMs 
are not addressed for a period of time. Parity is enabled for this test. 
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Description 

1. This test sequentially fills each 16K block of memory with a count 
pattern (00--FF repeated). When both system and program memories are 
filled, a two second delay is imposed. After the delay, each location 
in memory is sequentially checked to ensure that the data has not 
changed. If an error is detected, an error code and supporting data are 
displayed on the system terminal. This test also branches to a looping 
routine if a failure is detected. This routine starts reading the 16K 
block under test from the lowest location up to the failing location. 
The failed location is then read 256 times. If an error is still 
detected the looping routine is repeated. A SYNC pulse is generated 
each time the failed location is read 256 times. 

2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

»»»»»>»>» DIAGNOSTIC FAILURE «<«<«<«<«« 

Error Code = 02/0006 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address] 
BANK TESTED= [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT = MEMORY BOARD 

PATTERN SENSITIVITY TEST (GALTCOL) (02/0009) 

Circuit Boards Tested 

System Memory and Program Memory. (See Fig. 4-4.) 

Function 

The Pattern Sensitivity Test uses a test pattern referred to as the 
"galloping-column" pattern (GALTCOL). The GALTCOL pattern checks address 
transitions between every cell in a row with respect to all other cells in 
that row and noise coupling between all cells in the same column. The test 
is run twice, once with data and once with complemented data. This is an 
exhaustive memory test and therefore will only be run when specifically 
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called for as a sub-option of the Memory Board RAM Test (Select Mode, Option 
1). Parity is enabled for this test. 

Description 

1 • This test is run using 4K blocks of memory at a time. Due to the 
complexity of the test, the flow diagrams used in the previous tests 
will not be shown. The GALTCOL pattern is generated according to the 
following instructions: 

1. A background pattern is written into the 4K row (all ones 
or zeros). 

2. A test word (complement of background) is written into 
location zero. 

3. A read and test cycle is 
transitions between the 

executed, which 
test word and 

checks address 
all other cells 

within the same row. During the first pass, this pattern 
is: READ LOCO, I.OG 64, LOCO, I.OC 128, I.OC O, •••••.•••• LOC 
4032, I.OC 0. 

4. The test-word location (LOC 0 on first pass) is rewritten 
to its original value. 

5. An evaluation is performed to determine if the test word 
has been written into all memory locations. 

6. If not, the test word is written into the next sequential 
location (location two during the first pass). 

7. Steps 3 through 6 are repeated until the test word has been 
written into all memory locations. 

8. The test is then repeated using complemented data. 

2. If an error is detected, an error code and supporting data are displayed 
on the system terminal. This test also branches to a looping routine if 
a failure is detected. This routine reruns the GALTCOL pattern test on 
the failed 4K block of memory. A SYNC pulse is provided at the starting 
location of the failed 4K block. 

3. In addition to displaying the error code, additional supporting data is 
displayed as follows: 
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DMA TESTS 

» » » » » » » » DIAGNOSTIC FAILURE ««<«<«<««< 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA =[correct data byte] 
ADDRESS =[indicates failing address] 

Error Code 02/0009 

BANK TESTED= [16K bank under test] (See Table 4-12.) 

PRIMARY SUSPECT = MEMORY BOARD 

The DMA tests are divided into a static test and a functional (dynamic) test. 
The static test addresses six of the eight registers in the DMA device. (The 
8301 does not use the other two registers.) Data is written to and read from 
each of the six register. The functional test transfers four blocks of data 
between memories to verify DMA memory-to-memory operations. The parity is 
enabled for all DMA tests. 

D 
D 

1:1 
D 

From Common Address and .,._ __ _....,_ _ _. 

Data Buses 

System 
Control/Interrupt 

To 
Optional System 

Boards 

Data 
Management 

Unit 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/ Data Bus 

Prototy'pe 
Memory 

From Extended~----' ....._ ______ __, "--------- --------
Address Bus 

Extended Program Address Bus A 16-A23 
(2976-10)2976-66 

Fig. 4-5. 8301 MDU block diagram. (DMA Tests) 
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DMA STATIC TEST (02/000A) 

Circuit Board Tested 

System Controller. (See Fig. 4-5.) 

Function 

The DMA device contains eight (only six are tested) 16-bit registers; four 
Address registers and four Terminal Count (TC) registers. Each register can 
be addressed, written to, and read. This static test verifies that each of 
the six registers has these capabilities. The Walking "1 's" and Walking 
"O's" pattern is used to test the registers. Refer to the following notes 
for a description of the Walking "1 's" and "O's" test pattern. 

NOTES 

1. "WALKING 1 's" Test The register under test is filled with 
a background pattern of "00 's". The Walking "1 's" test consists of 
16 patterns as follows: 

1. 0000 0000 0000 0001 

2. 0000 0000 0000 0010 

3. 0000 0000 0000 0100 

4. 0000 0000 0000 1 000 

5.--15. (Pattern continues) 

1 6 • 1 000 0000 0000 0000 

The patterns continue until 16 patterns are formed. The "1 " moves 
one bit to the left on each succeeding pattern. 

2. "WALKING O's" Test --- The register under test is filled with 
a background pattern of "FF's". The Walking "O's" test consists of 
16 patterns as follows: 

1. 1111 1111 1111 1110 

2. 1111 1111 1111 1101 

3. 1111 1111 1111 1011 

4. 1111 1111 1111 0111 

5. --1 5. (Pattern continues) 

16. 0111 1111 1111 1111 
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The patterns continue until 16 patterns are formed. The "O" moves 
one bit to the left on each succeeding pattern. 

Description 

1. This test starts with Channel 0 Address register and continues until all 
six registers are tested. The 16-bit register under test is filled with 
a background of "00 's". Note that two writes to the register are 
required to load all 1 6 bi ts. The first pattern of the Walking "1 's" 
test is written to the register. After each pattern is written, the 
register is then read to ensure the pattern was correctly stored in the 
register. When all 16 patterns are written and read, the Walking "1 's" 
test is completed for that register. If an error is detected, an error 
code and supporting data are displayed on the system terminal. This 
test also branches to a looping routine if a failure is detected. This 
routine repeats the entire walking test to the register under test. A 
SYNC pulse is generated at the start of each walking test. 

2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

3. In 
is 
of 

4-64 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code = 02/000A 

ACTUAL DATA = [incorrect data (2 bytes)] 
CORRECT DATA = [correct data (2 bytes)J 
DMA REGISTER = [register under test] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

the preceding error code display, the DMA REGISTER number under test 
the same as the I/O port address for the register. The relationship 

I/O port address to DMA register is as follows: 

90 = Channel 0 Address Register 

91 Channel 0 TC Register 

92 = Channel Address Register 

93 Channel TC Register 

94 = Channel 2 Address Register 

95 = Channel 2 TC Register 
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4. The 16-bit register under test is filled with a background of "FF's". 
(Two writes are required.) All 16 patterns of the Walking "O's" test 
are written to and read from the register under test. Error code and 
supporting data displays are the same as that in Step 2 above. This 
completes the Walking "1 's" and "O's" test for Channel 0 Address 
register. 

5. Steps 1, 2, and 3 above are repeated for each of the remaining five 
registers as follows: 

Channel 0 TC Register 

Channel Address Register 

Channel TC Register 

Channel 2 Address Register 

Channel 2 TC Register 

DMA FUNCTIONAL TEST (02/000B--OOOE) 

Circuit Board Tested 

System Controller. (See Fig. 4-5.) 

Function 

The DMA functional test consists of moving four blocks of data from 
memory-to-memory in four tests as follows: 

1. SYSTEM -- SYSTEM A 4K block of data is moved from 4000--4FFF 
in system memory to 7000--?FFF in system memory. 

2. SYSTEM -- PROGRAM A 16K block of data is moved from 
4000--?FFF in system memory to 0000--3FFF in program memory. 

3. PROGRAM -- PROGRAM --- The same 16K block of data is moved from 
0000--3FFF in program memory to 4000--?FFF in program memory. 

4. PROGRAM -- SYSTEM --- The same 16K block of data is moved from 
4000--?FFF in program memory to 4000--?FFF in system memory. 
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Description 

System-to-System. 

1. This test sequentially fills a 4K block of system memory (4000--4FFF) 
with a count pattern (00--FF repeated). Each data byte is read after it 
is written to ensure the data is good. The test then moves the 4K block 
of data to another location in system memory (7000--7FFF). The data is 
read again to ensure the moved data is still good. If an error is 
detected when the data is read before or after the move, an error code 
and supporting data is displayed on the system terminal. 

System-to-Program. 

2. This test uses the same procedures as Step 1, except for the following: 

• The memory block filled with the count pattern is 16K in system 
memory (4000--7FFF). 

• The 16K block is moved from system memory to program memory 
(0000--3FFF). 

• If an error is found, the error code displayed on the system 
terminal is "02/000C". 

Program-to-Program. 

3. This test uses the same procedures as Step 2, except for the following: 

• The 16K data block is located in program memory (0000--3FFF). 

• The 16K block is moved from program memory to program memory 
(4000--7FFF). 

• If an error is found, the error code displayed on the system 
terminal is "02/000D." 

Program-to-System. 

4. This test uses the same procedures as Step 3, except for the following: 

• The 16K data block is located in program memory (4000--7FFF). 

• The 16K block is moved from program memory to system memory 
(4000--7FFF). 

• If an error is found, the error code displayed on the system 
terminal is "02/000E." 

5. The four DMA functional tests described in Steps 1 through 4 branch to a 
looping routine if a failure is detected during any of the tests. This 
routine repeats the DMA test that is executing when the error is 
detected. A SYNC pulse is generated each time the test is started. 
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6. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

»»»»»>»>» DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failed address] 

Error Code 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

I 
I 

Table 4-14 
DMA Error Code and Transfer Address 

[See Table 4-14] 

Failed 
Error Code I Failed Test 
==========='================== 

Failed Address Memory 
================== ========== 

02/000B System--System 7000--7FFF System 

02/000C System--Program 0000--3FFF Program 
I 

02/000D Program--Program I 4000--7FFF I 
I 

Program 
I 

02/000E Program--System I 4000--7FFF I System 
I 
I --

WRITE PROTECT AND MEMORY MAP STATIC TEST 

The Memory Map and Write-Protect Map RAMs are checked by two static tests. 
The first is a data byte test. The second is an address line test. 
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System 

DO 
L::J D 

Control/Interrupt t ~-~--.... 

To 
Optional System 

Boards 

Data 
Management 

Unit 

Bank 
Switch 

Extended Program Address Bus A 16-A23 

Fig. 4-6. 8301 MDU block diagram. 

Prototy'pe 
Memory 

(Write Protect and Memory Map Static Tests) 

DATA BYTE TEST (02/0010) 

Circuit Board Tested 

System Controller. (See Fig. 4-6.) 

Function 

(2976-10)2976-66 

The Memory Map and Write-Protect Map each consists of two 256x1-bit RAM 
storage devices, for a total of 512 bits of storage capacity in each map. 
The RAMs are addressed by the uppermost 512 addresses (FEOO--FFFF) of the 
system processor's address space. When the RAMs are accessed, data bit DO 
sets the bits in the Memory Map and data bit D2 sets the bits in the Write 
Protect Map. 
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Description 

1. This test checks the data bits in the two sets of RAMS. The RAMs are 
enabled by writing a data byte "OF" to I/O port EE. This permits 
addresses FEOO--FFFF to be written to. 

2. A checkerboard pattern (00,05 repeated) is simultaneously written to 
both RAMs, when address locations FEOO--FFFF are sequentially accessed 
(512 writes). Data byte "00" is written to address FEOO and a "O" is 
stored in each RAM. (Data bi ts DO and D2 are both "O".) Data byte "05" 
is written to address FE01 and a "1" is stored in each RAM. (Data byte 
"05" converts to "0000 01 01 " binary, where both DO and D2 are "1 ".) 
After address FFFF is written to, the test sequentially reads the data 
bits from both RAMs starting at address FEOO through FFFF (512 reads). 

3. When Steps and 2 are completed, the test repeats Step 2 using a 
reverse checkerboard pattern (05,00 repeated). When this step is 
completed all memory locations in both RAMS are tested. 

4. The tests described in Steps 1 through 3 branch to a looping routine if 
a failure is detected during any read operation. This routine repeats 
the Data Byte Test. A SYNC pulse is generated each time the test is 
repeated. 

5. In addition to displaying the error code, additional supporting data is 
displayed as follows: 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE «<««<«««« 

Error Code = 02/0010 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, DEOO--FFFF] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
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ADDRESS ERROR TEST (02/0011) 

Circuit Board Tested 

System Controller. (See Fig. 4-6.) 

Function 

This test checks both RAMs for any address line shorts or opens. 
is executed immediately after the Data Byte Test. 

Description 

This test 

1. This test starts at address FEOO and simultaneously writes a data 
pattern (05,00,00 repeated) to both RAMs. The pattern (05,00,00) is 
written 170 times for 510 writes, plus two more writes of 05 and 00 for 
a total of 512 writes. After address FFFF is written to, the test 
sequentially reads the data bits from both RAMs starting at address FEOO 
through FFFF. If an error is detected, an error code and supporting 
data are displayed on the system terminal. This test also branches to a 
looping routine if a failure is detected during any read operation. 
This routine repeats the Address Error Test. A SYNC pulse is generated 
each time the test is started. 

2. In addition to displaying the error code, additional supporting data is 
displayed as follows: 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code 02/0011 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, FEOO--FFFF] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
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MEMORY RELOCATION TESTS 

The purpose of the Memory Relocation circuitry is to relocate a 32K block of 
program memory (in even 4K blocks) to a 64K address space. This feature is 
enabled when only one Program Memory board is installed in the 8301. If your 
8301 has more than 32K of Program Memory installed, these tests are bypassed. 
If it is desired to run these tests anyway, the upper board must be removed 
and J5175 on the lower board must be positioned to enable the Memory 
Relocation feature. Refer to Section 2, Installation for removal of the top 
cover and the correct setting of the jumper. The Memory Relocation tests 
consist of a static test and a functional test. The static test checks the 
data bits and address lines of the Relocation RAM, and the reset logic. The 
functional test relocates a 32K block of program memory (in even 4K blocks) 
to a 64K address space. The addresses of the relocated 4K blocks of memory 
are checked to verify the relocation. Refer to Section 11, System/Program 
Memory Board for additional information on the Memory Relocation circuitry. 

System 
Control/Interrupt 

D 
CJ 

To 
Optional System 

Boards 

1:1 
D 

Data 
Management 

Unit 

Bank 
Switch 

Mem Map 
Wr Protect 

Prototy'pe 
Memory 

From Extended ~-.,..--"" .___. __ ,..._,._,.....,,........,_,.}....,,...,...._....,--,-.---__. '--------~ 
Address Bus 

Extended Program Address Bus A 16-A23 

Fig. 4-7. 8301 MDU block diagram. 
(Memory Relocation Tests) 

(2976-10)2976-66 
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MEMORY RELOCATION RAM STATIC TEST (02/0014--0016) 

Circuit Board Tested 

Program Memory. (See Fig. 4-7.) 

Function 

The static test checks the Memory Relocation RAM with three tests as follows: 

1. The first test uses a "WALKING "1 's" and "O's" test to check the 
data bits in the 16 x 4-bit RAM. 

2. the second test uses a count pattern (OF--00) for an address 
test. 

3. The third test checks the reset logic circuitry associated with 
the RAM. 

Description 

Data Bit Test. 

1. This test enables the Relocation RAM circuitry and resets the 16-bit 
counter by writting data byte "20" to I/O port address BS. 

2. The test writes a WALKING "1 's" and "O's" pattern to the Relocation RAM. 

4-72 

The WALKING pattern consists of eight tests. Each test writes the same 
data in all RAM locations. All locations are then read before the next 
test pattern is written. The eight tests contain the following 
patterns: 

1. 0001 5. 1110 
2. 0010 6. 1101 
3. 0100 7. 1011 
4. 1000 8. 0111 

The first WALKING pattern (0001) is written to all 16 locations in the 
RAM (16 writes). This pattern is then read from all locations (16 
reads). The remaining seven patterns are then written and read (16 x 7 
writes and 16 x 7 reads). If an error is detected, an error code and 
supporting data are displayed on the system terminal. This test also 
branches to a looping routine if a failure is detected. This routine 
repeats the Data Bit test. A SYNC pulse is generated each time the test 
is repeated. 
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In addition to displaying the error code, additional supporting data is 
displayed as follows: 

»»»»»»>»> DIAGNOSTIC FAILURE «<««««««< 

Error Code= 02/0014 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, 00--0F] 
BANK TESTED =[16K bank under test] 

PRIMARY SUSPECT = MEMORY BOARD 

Address Error Test 

3. This test writes a 16 count pattern (OF, OE, OD, OC, OB, OA, 09, 08, 07, 
06, 05, 04, 03, 02, 01, and 00) to the Relocation RAM. The data in each 
of the 16 locations is different. Each location is then read to ensure 
the correct data is stored in the RAM. If an error is detected, an 
error code and supporting data is displayed on the system terminal. 
This test also branches to a looping routine if a failure is detected. 
This routine repeats the Address Error test. A SYNC pulse is generated 
each time the test is repeated. 

Reset Error Test 

4. This test writes a count pattern into the first 12 locations of the 
Relocation RAM (01, 02, 03, 04, 05, 06, 07, 08, 09, OA, OB, and OC). 
The last four locations still contain the pattern written by the test in 
Step 3 (03, 02, 01, and 00). A reset is sent to the Relocation 
circuitry be writing data byte "20" to I/O port address BB. The 16 RAM 
locations are then read to ensure the correct data is stored in the RAM. 
If an error is detected, an error code and supporting data are displayed 
on the system terminal. This test also branches to a looping routine if 
a failure is detected. This routine repeats the Reset Error test. A 
SYNC pulse is generated each time the test is repeated. 

5. In addition to displaying the error code, additional supporting data is 
displayed for Steps 3 and 4 as follows: 
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» » » » » » » » DIAGNOSTIC FAILURE ««<«««<«« 

Error Code= [See Table 4-15] 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, 00--0F] 

PRIMARY SUSPECT = MEMORY BOARD 

Table 4-15 
Memory Relocation Static Test 
Address and Reset Error Code 

Error Code : Error 
===========:================ 
02/0015 : Address Error 

I 
I 

02/0016 : Reset Error 
I 

~~~~~-'~~~~~~~-

MEMORY RELOCATION FUNCTIONAL TEST (02/0017--001E) 

Circuit Board Tested 

Program Memory. (See Fig. 4-7.) 

Function 

The function test relocates a 32K block of program memory (in even 4K blocks) 
to a 64K address space. There are two address definitions that are important 
when discussing memory relocation. 

Bus Addresses 

Physical Addresses 

4-74 

These are the addresses that are present on the 
system address bus and are generated by the active 
processor. 

These are the addresses that are 
chip-select decoders and the 
Memory board. 

presented to the 
RAMs on the Program 
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Physical addresses relate to the 32K block of memory to be relocated. Bus 
addresses relate to the 64K address space (maximum addressing capability for 
address bus lines AO--A15). 

Figure 4-8 shows the relationship of the 32K physical addresses being 
relocated into the 64K address space. This is accomplished by writing data 
bytes to I/O port address BS. These data bytes are written to the Relocation 
RAM, which programs the RAM to relocate the designated physical addresses. 
Figure 4-9 shows the data bytes that are written into the Relocation RAM to 
provide the memory relocation shown in Fig. 4-8. 
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Fig. 4-8. 

4-76 

Physical Address 

0000 

2FFF 

7FFF 

Bus Address 

- 0000 

_ 1FFF 
2000 

2FFF 
3000 

_ 4FFF 
5000 

5FFF 
- 6000 

6FFF 
7000 

7FFF 
8000 

__ BFFF 
9000 

__ 9FFF 
AOOO 

AFFF 
8000 

__ BFFF 
cooo 
CFFF 

--0000 

__ DFFF 
EOOO 

__ EFFF 
FOOO 

FFFF 

~ = Not in physical address space 

2976-85 

Relationship of physical and bus addresses 
during memory relocation. 
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Data Written 
to 1/0 Port 
Address BB Comment 

20 ~nables and resets the counter 

OHO !locates blocks 0, 1, and 2 to 
01 physical address space. Physical and 
02 bus addresses are identical. 

~}-----n:us addresses 3000-SFFF are not in 
physical address space. 

OF 

o3Ji------ir;hysical addresses 3000-4FFF corre
O~ ~pond to bus addresses 6000-7FFF. 

OF o~ OF Bus addresses BOOO-CFFF are not in 
the physical address space. 

OF 

OF 

06 Physical addresses 5000-7FFF corre-
o}-----n spond to bus addresses 0000-FFFF. 
07 

2976-86 

Example of data written to the Relocation RAM. 

Description 

1. This function test starts by writing unique data 
block of the lower Program Memory board (4K 
writes). This unique data is written as follows: 

Program Memory 
Data Byte Addresses 

=========== ================== 
11 0000--0FFF 
22 1000--1FFF 
33 2000--2FFF 
44 3000--3FFF 
55 4000--4FFF 
66 5000--5FFF 
77 6000--6FFF 
88 7000--7FFF 

into each 4K memory 
x 8 for a total of 32K 

2. Next the test resets the 16-bit counter and enables the Relocation RAM. 
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It then programs the Relocation RAM by writting the relocation data 
bytes into each location. Figure 4-9 shows the order and function of 
each byte. 

3. After the Relocation RAM is programmed, the test reads those addresses 
(in 4K blocks) where the physical addresses are to be relocated. The 
correct data byte should be read. If an error is detected, an error 
code and supporting data are displayed on the system terminal. This 
test also branches to a looping routine if a failure is detected. This 
routine repeats the Memory Relocation Function test. A SYNC pulse is 
generated each time the test is repeated. 

4. In addition to displaying the error code, additional supporting data is 
displayed as follows: 

4-78 

»»>»»>»»» DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

Error Code• [See Table 4-16] 

ACTUAL DATA • [incorrect data byte] 
CORRECT DATA• [correct data byte, see Table 4-16] 
ADDRESS • [indicates failing bus address] 

PRIMARY SUSPECT • MEMORY BOARD 

Table 4-16 
Error Codes for Memory Relocation Function Test 

l l l Correct 
Error Code l Bus Addresses l Physical Addresses l Data Byte 

-----------1---------------'--------------------'-----------02 /001 7 l 0000--0FFF 0000--0FFF 11 
I 
I 

02/0018 1 1000--1FFF 1000--1FFF 22 

02/0019 2000--2FFF 2000--2FFF 33 

02/001 A 6000--6FFF 3000--3FFF 44 

02/001 B 7000--7FFF 4000--4FFF 55 

02/001 c DOOO--DFFF 5000--5FFF 66 

02/001D EOOO--EFFF 6000--6FFF 77 

02/001 E FOOO--FFFF 7000--7FFF 88 
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LANGUAGE PROCESSOR TEST PROGRAMS 

OVERVIEW OF TEST PROGRAMS 

The Language Processor Test programs provide verification of the Language 
Processor board and some of the logic circuitry of the Emulator Controller 
board. The remainder of the Emulator Controller board diagnostic testing is 
performed with each Emulator Processor Diagnostic Test Program (optional to 
the 8550 system). Therefore, if a failure is detected with both Language 
Processor and Emulator Processor Diagnostic Test Programs, the Emulator 
Controller board has probably failed. Otherwise, a single failure points to 
either the Language Processor or Emulator Controller boards. The Language 
Processor operates similar to an emulator processor. The Emulator Controller 
ensures that only one processor (either system processor, emulator processor, 
or language processor) has control of the system address and data buses at 
any time. 

The System Processor and Memory Test Programs should be executed before the 
Language Processor Test Programs are run. 

The Language Processor Test Programs are divided into eight distinct test 
programs. These programs are executed with nine option selections listed in 
Table 4-17. The nine options are further divided into one or more test 
modules as shown in Table 4-17 for a total of 14 test modules. 

Table 4-17 
Relationship of Test Options, Programs, and Modules 

Test Option 
============= 

Option 0 

Option 

Option 2 

Option 3 

Option 4 

Option 5 

Option 6 

Option 7 

Option 8 

@ AUG 1981 

l Test Module 
Test Program l Number 

===============================:============= 
Run All Tests : 1 --14 

I 
I 
I 
I Processor Inactive Test 
I 
I 
I 

I Processor Reset, SVC1 Test 2 
I 
I 

I Processor Halt Test 3 

Processor Clock Test 4 

Processor Address Test 5 

Processor Data Test 6--7 

Z-80 CPU Test 8 

Emulator Controller Test 9--14 

4-79 



Disc-Based Diagnostics---8301 MDU Service 

The test option formats for the Language Processor Test Programs are 
described in the following paragraphs. 

TEST OPTIONS 

The Option Menu for the Language Processor Test Programs is shown in Display 
4-13. This menu is displayed when item 3 from the Select Mode--Program Menu 
is selected. Refer to Display 4-4. 

8301 LANGUAGE PROCESSOR DIAGNOSTICS VERSION 1 .0 

OPTION MENU 

0 - OPTION 0 - RUN ALL ***** default ***** 
1 - OPTION 1 - PROCESSOR INACTIVE TEST 
2 - OPTION 2 - PROCESSOR RESET, SVC1 TEST 
3 - OPTION 3 - PROCESSOR HALT TEST 
4 - OPTION 4 - PROCESSOR CLOCK TEST 
5 - OPTION 5 - PROCESSOR ADDRESS BUS TEST 
6 - OPTION 6 - PROCESSOR DATA BUS TEST 
7 - OPTION 7 - Z-80 CPU TEST 
8 - OPTION 8 - EMULATOR CONTROLLER TEST 
H - HELP 

Type in desired option {<CR>l or {0--8 or H <CR>l 

Display 4-13. Option Menu for Language Processor Test Programs. 

Options 0 Through 8 

When any option (0 through 8) from the Option Menu is selected, the test 
module(s) listed in Table 4-17 for that particular option are continuously 
executed. The option number selected is displayed in a box followed by the 
Test Running line. This line contains two counters that indicate the number 
of times the test module(s) are run and the number of failures encountered. 
The format of the display for each option is as follows: 

OPTION # 

TEST RUNNING -- XX ITERATION # = :XXXX ERRORS xx xx 
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NOTE 

The selections from the Language Processor Option Menu do not have 
sub-option displays or any statements requiring user reaction. The 
test modules are executed continuously until the ESC or BREAK key 
is pressed. The ESC key terminates the test and displays the 
Option Menu again. The BREAK key terminates the test and displays 
the original Run Mode Menu. 

PROCESSOR INACTIVE TEST (03/0010) 

CIRCUIT BOARD TESTED 

Language Processor. 

FUNCTION 

This test verifies that the Language Processor board remains inactive when it 
is in the disabled state. This ensures that the language processor does not 
interfere with the communications between the system processor and other 
boards in the system. 

DESCRIPTION 

1. This test fills the program memory with No-Operation (NOP) instructions. 
The language processor is disabled and the test attempts to start it by 
halting the system processor. A "Halt" interrupt should be generated. 
If an error is detected, an error code with supporting data are 
displayed on the system terminal. This test branches to a looping 
routine if a failure is detected. The looping routine repeats the 
entire test module. A SYNC pulse is generated each time the test is 
repeated. 

2. The additional information displayed with the error code is as follows: 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE «<««<«<««< 
ERROR CODE = 03/0010 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = FF [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS= XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

PROCESSOR RESET AND SVC1 TEST (03/0020) 

CIRCUIT BOARDS TESTED 

Language Processor and Emulator Controller. 

FUNCTION 

This test verifies that the Z-80 CPU on the Language Processor board can be 
reset, start execution at location 0000, and generate an SVC1 interrupt. 

DESCRIPTION 

1. This test fills the first five locations (0000--0004) of program memory 
with code for generating an SVC1 interrupt. The remainder of program 
memory is filled with "Halt" instructions. The test then sends a 
"Reset" command to the language processor. A successful execution 
results in an "SVC1" interrupt. Otherwise, a "Halt" interrupt is likely 
to be generated. If an error is detected, an error code with supporting 
data are displayed on the system terminal. This test branches to a 
looping routine if a failure is detected. The looping routine repeats 
the entire test module. A SYNC pulse is generated each time the test is 
repeated. 

2. The additional information displayed with the error code is as follows" 

4-82 @ AUG 1 981 



Disc-Based Diagnostics---8301 MDU Service 

»>»»»»>»» DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0020 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0002 [PC Last value should be] 
EXPECTED INTERRUPTS = 0001 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

PROCESSOR HALT TEST (03/0030) 

CIRCUIT BOARD TESTED 

Language Processor and Emulator Controller. 

FUNCTION 

This test verifies that the language processor can return control to the 
system processor by executing a "Halt" instruction. 

DESCRIPTION 

1. This test fills all of program memory with "Halt" instructions. A 
"Reset" command is issued to the language processor. The language 
processor starts program execution at location 0000 and a "Halt" 
interrupt is issued after the first instruction is executed. If an 
error is detected, an error code with supporting data are displayed on 
the system terminal. This test branches to a looping routine if a 
failure is detected. The looping routine repeats the entire test 
module. A SYNC pulse is generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE « « « « « « « « 

ERROR CODE = 03/0030 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0000 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

PROCESSOR CLOCK TEST (03/0040) 

CIRCUIT BOARDS TESTED 

Language Processor and Emulator Controller 

l!'UNCTION 

This test verifies that the Z-80 CPU can operate with the SLOW clock (2.5 
MHz) and the FAST clock (4.0 MHz). The jumper J4029 must be positioned in 
the FAST position. (Refer to Section 2, Installation for the location of 
this jumper.) The desired clock rate is selected by issuing a command to I/O 
port address E7. If data bit D2 is set to 1, the SLOW clock is selected. If 
data bit D2 is set to O, the FAST clock is selected. 

DESCRIPTION 

1. This test executes a series of instructions, once with the Fast clock 
and again with the SLOW clock. In each case a predetermined result must 
be obtained to successfully pass the test. A "Halt" interrupt is 
generated at the end of the test. If an error is detected, an error 
code with supporting data are displayed on the system terminal. This 
test branches to a looping routine if a failure is detected. The 
looping routine repeats the entire test module. A SYNC pulse is 
generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 
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»»»»>»»»> DIAGNOSTIC FAILURE ««<««<««« 

ERROR CODE = 03/0040 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
PC LAST WAS :XXXX [PC Last value read] 
PC LAST S/B 0037 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = :XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

PROCESSOR ADDRESS BUS TEST (03/0050) 

CIRCUIT BOARDS TESTED 

Language Processor and Emulator Controller. 

JUNCTION 

This test verifies the proper functioning of the address lines on the 
Language Processor board that are under direct control of the Z-80. This 
test assures that the language processor can correctly address program 
memory. 

DESCRIPTION 

1. This test fills the lower program memory locations with a "Load From 
Memory" instruction and all other locations are filled with "Halt" 
instructions. Breakpoint 1 (BP1) is loaded with the operand address of 
the "Load From Memory" instruction. The the addresses are stepped 
through all address locations (AO--A15 or 0000--FFFF) and a breakpoint 1 
interrupt is generated for each address value. If an error is detected, 
an error code with supporting data are displayed on the system terminal. 
This test branches to a looping routine if a failure is detected. The 
looping routine repeats the entire test module. A SYNC pulse is 
generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0050 

CMD = FC [command byte written to I/O port address F9] 
CONTROL =DE [control byte written to I/O port address F8] 
ADDRESS LINE FAILURE X:X:XX 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = X:X:XX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

PROCESSOR DATA BUS TESTS 

These tests verify the proper functioning of the data lines on the Language 
Processor board that are under direct control of the Z-80 CPU. These tests 
assure that the language processor can correctly transfer data to/from 
program memory and devices in the 8301 system. 

PROCESSOR DATA BUS TEST (WRITE) (03/0061) 

Circuit Boards Tested 

Language Processor and Emulator Controller. 

Function 

This test verifies that data can be written into program memory by the Z-80 
CPU. 

Description 

1. This test loads a test program into the lower program memory locations. 
The remainder of program memory is loaded with '"'Halt" instructions. 
The language processor is "Reset" and it starts executing the test 
program. The program writes "NOP" and "Halt" instructions into program 
memory. When the "Halt" instruction just written into memory is 
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executed, a "Halt" interrupt is generated. If an error is detected, an 
error code with supporting data are displayed on the system terminal. 
This test branches to a looping routine if a failure is detected. The 
looping routine repeats both test modules. A SYNC pulse is generated 
each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 

>»»»>»>»>» DIAGNOSTIC FAILURE «<««<«<««< 

ERROR CODE = 03/0061 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B XXXX [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

PROCESSOR DATA BUS TEST (READ) (03/0062) 

Circuit Boards Tested 

Language Processor and Emulator Controller. 

Function 

This test verifies that data can be read from program memory by the Z-80 CPU. 

Description 

1. This test loads a test program into the lower program memory locations. 
The remainder of program memory is loaded with "Halt" instructions. The 
language processor is "Reset" and starts executing the test program. 
This program reads four different patterns from program memory (the 
patterns are 00, FF, AA, and 55). A "Halt" interrupt is generated at 
the end of this program. If an error is detected, an error code with 
supporting data are displayed on the system terminal. This test 
branches to a looping routine if a failure is detected. The looping 
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routine repeats both test modules A SYNC pulse is generated each time 
the test is repeated. 

2. The additional information displayed with the error code is as follows" 

>»»»>»»»» DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0062 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
FAILED AT ADDRESS = XXXX [indicates failed address] 
DATA READ = XX [value of data byte read] 
DATA S/B =XX [value of what data byte should be] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Z-80 CPU TEST (03/0070) 

CIRCUIT BOARD TESTED 

Language Processor. 

FUNCTION 

This test verifies the proper functioning of all non-I/O instructions of the 
Z-80 CPU. 

DESCRIPTION 

1. This test loads a program into program memory that checks all non-I/O 
instructions of the Z-80 CPU. The Z-80 is forced to execute this test 
program. Successful completion of this program causes a "Halt" 
interrupt to be generated from memory location 0179. An interrupt from 
any other location indicates an error c.ondi tion. If an error is 
detected, an error code with supporting data are displayed on the system 
terminal. This test branches to a looping routine if a failure is 
detected. The looping routine repeats the entire test module. A SYNC 
pulse is generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0070 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address FS] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0179 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

EMULATOR CONTROLLER TEST 

This series of tests verify proper operation of the following functions on 
the Emulator Controller board: 

e SVC1 --SVCS 

• Single Cycle 

• BP1 and BP2 Registers both read and write 

• PC Next and PC Last Registers 

EMULATOR CONTROLLER TEST (SVC1--SVCS) (03/00S1) 

Circuit Board Tested 

Emulator Controller. 

Function 

This test verifies the proper operation of SVC1 through SVCS. 
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Description 

1. This test loads a test program containing SVC1--SVC8 into program 
memory. A "Reset" command is sent to the emulator controller and 
execution starts at location 0000. When the processor reaches the first 
SVC and SVC1 interrupt is generated. This interrupt is verified and the 
language processor is restarted. This procedure is repeated for the 
remaining SVCs (SVC2--SVC8). If an error is detected, an error code 
with supporting data are displayed on the system terminal. This test 
branches to a looping routine if a failure is detected. The looping 
routine repeats the entire test module. A SYNC pulse is generated each 
time the test is repeated. 

2. The additional information displayed with the error code is as follows" 

»»»»»>»»> DIAGNOSTIC FAILURE ««««<«««< 

ERROR CODE = 03/0081 

CMD = FE [command byte written to I/O port address F9] 
CONTROL = DF [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = OOXX [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

EMULATOR CONTROLLER TEST (SINGLE CYCLE) (03/0082) 

Circuit Board Tested 

Emulator Controller 

Function 

This test verifies the proper operation of the single cycle interrupt. 
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Description 

1. This test loads a program containing "NOP" and "Halt" instructions into 
program memory. A single cycle command is sent to the emulator controller. 
The language processor is reset and starts execution. After executing the 
"NOP" instruction at location 0000, a single cycle interrupt is generated. 
If an error is detected, an error code with supporting data are displayed on 
the system terminal. This test branches to a looping routine if a failure is 
detected. The looping routine repeats the entire test module. A SYNC pulse 
is generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0082 

CMD = FC [command byte written to I/O port address F9] 
CONTROL =CF [control byte written to I/O port address FB] 
EXPECTED INTERRUPTS = 0800 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

EMULATOR CONTROLLER TEST (BP1 READ) (03/0083) 

Circuit Board Tested 

Emulator Controller. 

Function 

This test verifies proper operation of Breakpoint 1 Register during a memory 
read instruction. 

Description 

1. This test loads a program into program memory that reads from a 
specified address and all other locations are loaded with a "Halt" 
instruction. The specified address is also loaded in Breakpoint 
Register. The language processor is then reset and executes the memory 
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read program. A Breakpoint 1 interrupt is generated when the Z-80 CPU 
reads from a memory address that is the same as the Breakpoint 1 
Register address. This program is repeated for different address values 
so that all address bits AO through A15 are tested. If an error is 
detected, an error code with supporting data are displayed on the system 
terminal. This test branches to a looping routine if a failure is 
detected. The looping routine repeats the entire test module. A SYNC 
pulse is generated each time the test is repeated. 

2. The additional information displayed with the error code is as follows" 

>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0083 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = FC [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

EMULATOR CONTROLLER TEST (BP2 READ) (03/0084) 

Circuit Board Tested 

Emulator Controller 

Function 

This test verifies the proper operation of Breakpoint 2 Register during a 
memory read instruction 

Description 

1. This test is identical to the preceding test except that Breakpoint 2 
Register is used. 

2. The additional information displayed with the error code is as follows" 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE «<««««««< 

ERROR CODE = 03/0084 

CMD = FC [command byte written to I/O port address F9] 
CONTROL = DB [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = 0400 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

EMULATOR CONTROLLER TEST (BP1 WRITE) (03/0085) 

Circuit Board Tested 

Emulator Controller Board. 

Function 

This test verifies the proper operation of Breakpoint 
memory write operation. 

register during a 

Description 

1. This test is similar to the 
executed. If an error is 
are displayed on the system 
routine if a failure is 
entire test module. A SYNC 
repeated. 

BP1 Read test except that a memory write is 
detected, an error code with supporting data 
terminal. This test branches to a looping 
detected. The looping routine repeats the 

pulse is generated each time the test is 

2. The additional information displayed with the error code is as follows" 
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>>>>>>>>>>>>>>>> DIAGNOSTIC FAILURE <<<<<<<<<<<<<<<< 

ERROR CODE = 03/0085 

CMD = FB [command byte written to I/O port address F9] 
CONTROL =DD [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

EMULATOR CONTROLLER TEST (BP2 WRITE) (03/0086) 

Circuit Board Tested 

Emulator Controller. 

Function 

This test verifies the proper operation of Breakpoint 2 register during a 
memory write operation. 

Description 

1. This test is similar to the BP2 Read test except that a memory write 
instruction is executed. If an error is detected, an error code with 
supporting data are displayed on the system terminal. This test branches to 
a looping routine if a failure is detected. The looping routine repeats the 
entire test module. A SYNC pulse is generated each time the test is 
repeated. 

2. The additional information displayed with the error code is as follows" 
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»»»»»>»>» DIAGNOSTIC FAILURE «««<«<««« 

ERROR CODE = 03/0086 

CMD = FB [command byte written to I/O port address F9] 
CONTROL = D7 [control byte written to I/O port address F8] 
EXPECTED INTERRUPTS = 0400 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 

PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

CONSOLIDATED ERROR CODE LISTING 

A numerical listing of all error codes and supporting data for the basic 8301 
unit are consolidated in Tables 4-19 through 4-22. These tables contain the 
error codes, supporting data, and suspected boards/devices that relate to the 
detected failure. Table 4-18 is an index showing the relationship of the 
error code, error code listing, and where the consolidated error code listing 
is located. The error code is divided into two parts: xx/yyyy. The "xx" 
indicates the test program number. The ""yyyy" indicates a specific failure 
within the test program. 
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Error Code 
Numbers 

========== 
00/yyyy 
01/yyyy 
02/yyyy 
03/yyyy 
04/yyyy 
05/yyyy 
06/yyyy 
07/yyyy 
08/yyyy 
09/yyyy 
OA/yyyy 
OB/yyyy 
OC/yyyy 
OD/yyyy 
OE/yyyy 
OF/yyyy 
10/yyyy 
11 /yyyy 
12/yyyy 
13/yyyy 
14/yyyy 

Table 4-18 
Error Code Listing Index 

l Where Listing 
Consolidated Error Code Listing l is Located 

===================================:============== 
8301/8501 Communication Errors l Table 4-19 
System Processor and I/O Errors l Table 4-20 
Memory and Memory Function Errors l Table 4-21 
Language Processor Errors l Table 4-22 
RTPA Errors 1 See Note 
PROM Programmer Errors See Note 
8085 Emulator Errors See Note 
Z80 Emulator Errors See Note 
6800 Emulator Errors See Note 
8048 Emulator Errors See Note 
8080 Emulator Errors See Note 
9900 Emulator Errors See Note 
1802 Emulator Errors See Note 
3870/F8 Emulator Errors See Note 
6500/1 Emulator Errors See Note 
6801 Emulator Errors See Note 
6809 Emulator Errors See Note 
Trigger Trace Errors See Note 
8086 Emulator Errors See Note 
Z8000 Emulator Errors See Note 
M68000 Emulator Errors See Note 

NOTE 

Error code numbers OO/yyyy--03/yyyy are for the basic 8301 unit and 
are contained in Tables 4-19 through 4-22. Error code numbers 
04/yyyy and higher are for optional equipment associated with the 
8550 system. These error codes are defined in the associated 
Service Manuals for each option. 

8301/8501 COMMUNICATION ERRORS 

8301/8501 Communication Errors are displayed when the 8301 Diagnostic 
Executive Program cannot load from the 8550 System Diagnostics disc. These 
error codes are displayed on the system terminal. There are eleven error 
codes that can be displayed. These error codes further define the reason why 
the Executive Program on the disc cannot be loaded into the 8301 System 
Memory. Table 4-19 lists these error codes and a brief definition of each 
code. 
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Table 4-19 
8301/8501 Communication Errors 

Error Code I Displayed Message and Definition 
==========='======================================================== 

00/0001 

00/0002 

00/0003 

00/0004 

00/0005 
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Unable to CLOSE ALL 8501 files 
RUN 8501 STANDALONE DIAGNOSTICS 

(Error occurred after trying to send a 
CLOSE ALL command.) 

HSI communication terminated after 16 retries or NAK's 
RUN 8501 STANDALONE DIAGNOSTICS 

(Program aborted after 16 retries -
return to EXEC.) 

HSI Protocol Error <xx> 
RUN 8501 STANDALONE DIAGNOSTICS 

(There was a HSI protocol error during 
the running of 8501 Diagnostics. Refer 
to the 8501 Service Manual for meaning 
of <xx> error code.) 

Unable to find 8501 Diagnostics 
RUN 8501 STANDALONE DIAGNOSTICS 

--- (Could not find DIAGS.SAV file.) 

8501 Diags loaded but did not respond correctly. 
RESPONSE = xx 
RUN 8501 STANDALONE DIAGNOSTICS 

(8501 Diagnostics were loaded but 
did not send correct code to indicate 
that they are running [correct 
response code= 34].) 
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Table 4-19 (Cont) 

Error Code l Displayed Message and Definition 
===========:======================================================== 

00/0006 I HSI communication terminated after 16 retries or NAK's 
l RUN 8501 STANDALONE DIAGNOSTICS 

00/0007 

00/0008 

00/0009 

00/000A 

00/000B 

4-98 

j --- (16 NAK's occurred and program was aborted.) 

HSI Protocol Error <xx> 
RUN 8501 STANDALONE DIAGNOSTICS 

(There was a protocol error while 
trying to load a file. Refer to 
8501 Service Manual for meaning of 
error code <xx>.) 

Unknown message from 8501 
Code - xx yy 
RUN 8501 STANDALONE DIAGNOSTICS 

(While running the 8501 diagnostics 
an unknown message was received. 
Valid codes are: xx l yy 

====1==== 

Loadfile Checksum Error 
RUN 8501 STANDALONE DIAGNOSTICS 

05 I 00 
51 l 32 
51 l 33 
51 l 35 
51 l 36) 

(There was a checksum error during 
one of the block transfers.) 

Unable to find file. 
RUN 8501 STANDALONE DIAGNOSTICS 

(Tried to load a file but could 
not find it on the disc.) 

Timeout Occurred 
RUN 8501 STANDALONE DIAGNOSTICS 

(No action on the interface for 
about 6 seconds.) 
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SYSTEM PROCESSOR AND I/O ERRORS 

The System Processor and I/O Tests verify the correct operation of the 
2650A-1 microprocessor (system processor), the three ACIA ports (RS-232-C 
compatible), and other miscellaneous circuitry on the System Controller 
board. This test program is divided into 12 test modules. Each test module 
contains one or more error codes. Table 4-20 lists the error codes and 
defines the supporting data accompanying each error code. In addition to 
showing the suspected board(s), Table 4-20 also lists the suspected 
device(s). The devices with the highest probability of failure are listed 
first. 

Table 4-20 
System Processor and I/O Errors 

Error Code l Displayed Message and Definition 
=========== ======================================================== 

INSTRUCTION SET TEST ERRORS 

01 /0001 LOD Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 1. 
SYNC pulse is at start of module 1. 

Suspected Device -- U2050 - 2650A-1 CPU 

01 /0002 STR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 1. 
SYNC pulse is at start of module 1. 

Suspected Device -- U2050 - 2650A-1 CPU 

01 /0003 ADD Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 

Suspected Device -- U2050 - 2650A-1 CPU 

01 /0004 SUB Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 

Suspected Device -- U2050 - 2650A-1 CPU 
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Table 4-20 (Cont) 

Error Code I Displayed Message and Definition 
===========!======================================================== 

01/0005 I DAR Instruction Error 
i PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
I 
I 
I 

I 
I 
I 

I 
I 

Looping -- Test loops on entire test module 2. 
SYNC pulse is at start of module 2. 

Suspected Device -- U2050 - 2650A-1 CPU 

01/0006 I AND Instruction Error 

01 /0007 

01 /0008 

01 /0009 

01 /OOOA 

4-100 

i PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Looping -- Test loops on entire test module 3. 
SYNC pulse is at start of module 3. 

Suspected Device -- U2050 - 2650A-1 CPU 

IOR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 3, 
SYNC pulse is at start of module 3. 

Suspected Device -- U2050 - 2650A-1 CPU 

EOR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 3. 
SYNC pulse is at start of module 3. 

Suspected Device -- U2050 - 2650A-1 CPU 

RRL Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 4. 
SYNC pulse is at start of module 4. 

Suspected Device -- U2050 - 2650A-1 CPU 

RRR Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 4. 
SYNC pulse is at start of module 4. 

Suspected Device -- U2050 - 2650A-1 CPU 
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Table 4-20 (Cont) 

Error Code Displayed Message and Definition 
=========== ======================================================== 

01/000B COM Instruction Error 

01 /OOOC 

01/000D 

01/000E 

01/000F 
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PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 5. 
SYNC pulse is at start of module 5. 

Suspected Device -- U2050 - 2650A-1 CPU 

Branch Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire branch group of 
test module 6. 
SYNC pulse is at start of branch group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 

Branch To Subroutine Instruction Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 

Return From Subroutine Instruction (RETC) Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 

Stack Pointer (SPO, SP1,SP2, IN PSW) Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire subroutine group of 
test module 6. 
SYNC pulse is at start of subroutine group 
of module 6. 

Suspected Device -- U2050 - 2650A-1 CPU 
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Table 4-20 (Cont) 

Error Code Displayed Message and Definition 
=========== ======================================================== 

01/0010 Program Status Word and Miscellaneous Error 

01 /0011 

01 /0012 

4-102 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on entire test module 7. 
SYNC pulse is at start of test module 7. 

Suspected Device -- U2050 - 2650A-1 CPU 

1 CHECKSUM TEST ERRORS 

Diagnostic ROM Checksum Error 
ACTUAL CHECKSUM = [calculated checksum] 
CORRECT CHECKSUM = [correct value stored in DIAG ROM] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on Diagnostic ROM section 
of test module 8. 
SYNC pulse is at start of DIAG ROM 
section of test module 8. 

Suspected Devices -- U5030 - 32K DIAG ROM 
U6020 - Support logic 
U2010 - Support logic 
U2020 - Support logic 
U1020 - Support logic 

Boot ROM Checksum Error 
ACTUAL CHECKSUM = [calculated checksum] 
CORRECT CHECKSUM = [correct value stored in Boot ROM] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on Boot ROM section of 
test module 8. 
SYNC pulse is at start of Boot ROM 
section of module 8. 

Suspected Devices -- U5040 - 16K Boot ROM 
U6020 - Support logic 
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Table 4-20 (Cont) 

Error Code I Displayed Message and Definition 
==========='======================================================== 

01 /0013 

01 /0014 

01 /0015 
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INTERNAL TIMER TEST ERRORS 

Processor Speed Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on processor speed 
section of test module 9. 
SYNC pulse is at start of processor 
speed section of test module 9. 

Suspected Devices -- U6700 - Divide network (1.25 MHz) 
U5700 - Divide network (2 MHz) 
U5600 - Divide network 
U2050 - 2650A-1 CPU (pin 1) 
20 MHz Oscillator 

Interrupted Interval Timer Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on interrupted section of 
test module 9. 
SYNC pulse is at start of interrupted 
section of module 9. 

Suspected Devices -- U6100 - Latch 
U5400 - Latch 
U3400 - Latch 
U5100 - Encoder 
U3030 - Decoder 
U1060 - Buffer 
U2050 - 2650A-1 CPU (pin 17) 

Non-Interrupted Interval Timer Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on non-interrupted section 
of test module 9. 
SYNC pulse is at start of non-interrupted 
section of test module 9. 

Suspected Devices -- U5100 - Encoder 
U5200 - Support logic 
U6100 - Latch 
Latch of failing interrupt vector 
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Table 4-20 (Cont) 

Error Code I Displayed Message and Definition 
===========:======================================================== 

i LED AND DIP SWITCH TEST ERRORS 
I 
I 

01/0016 I LED Error 
i PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Looping -- Test loops on entire test module 10. 
SYNC pulse is at start of module 10. 

Suspected Devices -- U1070 - Latch 
U2100 - Buffer 
U3030 - Decoder 
LEDs 

01 /001 7 1 DIP I Switch Error 
ACTUAL RESPONSE = [value read at DIP switch] 
CORRECT RESPONSE = [101010 or 010101] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Looping -- Test loops on entire test module 
SYNC pulse is at start of module 

Suspected Devices -- U3030 - Decoder 
S1100 - DIP switch pack 
U1100 - Buffer 

11. 
11. 

i I/O TEST ERRORS 
I 
I 

01 /0018 : 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Wrap-Back Error --- ACIA Remote Communication Port 
ACTUAL RESPONSE= [value read at ACIA port] 
CORRECT RESPONSE = [0101 0101 or 1010 1010] 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 

~~~~~-'~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 4-20 (Cont) 

Error Code l Displayed Message and Definition 
===========!======================================================== 

01/0018 Suspected Devices -- Communications Interface Board 
(cont.) U3081 - Divide network 

U3080 - Buffer 

01 /0019 
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U1010 Differential line receiver 
U3010 - Differential line driver 
U3030 - Decoder 
U3020 - Multiplexer 
S1060 - Baud rate switch 

Suspected Devices -- System Controller Board 
U2600 - ACIA 
U4700 - Latch 
U1400 - Buffer 
U1500 - Buffer 
U3500 - Buffer 
U4700 - Latch 
2.4 MHz Oscillator 

Wrap-Back Error --- ACIA System Terminal Port 
ACTUAL RESPONSE = [value read at ACIA port] 
CORRECT RESPONSE = [0101 0101 or 1010 1010] 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 

Suspected Devices 

Suspected Devices 

Communications Interface Board 
S1090 - Baud rate switch 
System Controller Board 
U2700 - ACIA 
U3500 - Buffer 
U1200 - Buffer 
U1 500 - Buffer 
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Table 4-20 (Cont) 

Error Code I Displayed Message and Definition 
==========='======================================================== 

01 /001 A 

01 /001 B 

01 /001 c 

01 /001 D 
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Wrap-Back Error --- ACIA Auxiliary Port 
ACTUAL RESPONSE = [value read at ACIA port] 
CORRECT RESPONSE = [0101 0101 or 1010 1010) 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 

Suspected Devices 

Suspected Devices 

Communications Interface Board 
S1080 - Baud rate switch 
System Controller Board 
U2500 - ACIA 
U1400 - Buffer 
U1500 - Buffer 
U3600 - Buffer 

Baud Rate Error --- ACIA Remote Communication Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 

Baud Rate Error --- ACIA System Terminal Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 

Baud Rate Error --- ACIA Auxiliary Port 
PRIMARY SUSPECT = COMM INTERFACE BOARD 
SECONDARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on wrap-back test 
of test module 12. 
SYNC pulse is at start of wrap-back 
test of test module 12. 
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MEMORY AND MEMORY FUNCTION ERRORS 

The Memory and Memory Function Tests verify the correct operation of the 
System Memory board, the Program Memory board, and miscellaneous circuitry on 
the System Controller board. This test program is divided into 13 test 
modules. Each test module contains one or more error codes. Table 4-21 
lists the error codes and defines the supporting data accompanying each error 
code. In addition to showing the suspected board(s), Table 4-21 also lists 
the suspected device(s). The devices with the highest probability of failure 
are listed first. 

NOTE 

The error code displayed when a parity error occurs refers to the 
test module being run at that time. Refer to Table 4-10 for a list 
of test module numbers. The error code does not relate to the 
error codes in Table 4-21. In general, one of the error codes in 
Table 4-21 will be displayed following a parity error. 

Table 4-21 
Memory and Memory Function Error Codes 

Error Code : Displayed Message and Definition 
===========/======================================================== 

1 MEMORY BOARD RAM TEST ERRORS 
I 
I 

02/0001 : 
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I 
I 
I 
I 
I 
I 
I 

Memory Configurer Error 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse generated each time 
test is rerun. 

Suspected Devices -- System Controller Board 
U2040 - Buffer 
U3040 - Multiplexer 
U3020 - Support logic 
U3060 - Support logic 

Suspected Devices -- 32K Memory Board 
U6000 - data bus enable 
U6100 - decode ROM control 
U7120 - Board enable logic 
U4000 - Board enable logic 
U7010 - Board enable logic 
U6080 - Board enable logic 
U6090 - Board enable logic 

NOTE 

logic 

Two 32K Memory boards with jumpers positioned 
the same will cause this test to fail. 
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Table 4-21 (Cont) 

Error Code Displayed Message and Definition 
=========== ======================================================== 

02/0002 

4-108 

Bank Select Error 
ACTUAL DATA =[data read on the 256th read] 
CORRECT DATA = [correct data byte] 
ADDRESS= [starting address of failed 16K block] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 
Looping -- Test loops on reading the first 256 

locations in the failing bank. 
SYNC pulse generated each time 
test is rerun. 

Suspected Devices -- System Controller Board 
U2040 - Buffer 
U3040 - Multiplexer 

Suspected Devices -- 32K Memory Board 
U6170 - "cs" select 
U6110 - Support logic 
U6120 - Support logic 

Suspected Devices -- 64K System RAM Board 
U2040 - Dynamic RAM Controller 
U4010 - Page logic switch 

Bank 

00 
01 
02 
03 
00 
01 
02 
03 
04 
05 
06 
07 

U4020 - Page logic demultiplexer 
U3010 - Page support logic 
U3020 - Page support logic 
U5030 - Address Buffer (A13--A15) 
U2030 - Latch (SEL) 

Memory Board Order Tested 
------------ ------------

Program Memory (OK--16K) 4 
Program Memory ( 16K--32K) 5 
Program Memory (32K--48K) 6 
Program Memory (48K--64K) 7 
Program Memory (64K--80K) 8 
Program Memory (80K--96K) 9 
Program Memory ( 96K --11 2K ) 10 
Program Memory (112K--128K) 11 
System Memory (OK--16K) (not tested) 
System Memory ( 16K--32K) 1 
System Memory (32K--48K) 2 
System Memory (48K--64K) 3 
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Table 4-21 (Cont) 

Error Code l Displayed Message and Definition 
===========l======================================================== 

02/0003 / Row Select Error 
ACTUAL DATA =[data read on the 256th read] 
CORRECT DATA = [correct data byte] 

02/0004 Chip 

ADDRESS = [starting address of failed 4K block] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on reading the first 256 
locations in the failing block starting 
at the failed address above. 
SYNC pulse generated each time 
test is rerun. 

Suspected Devices -- 32K Memory Board 
U6170 - "cs" select 
U6100 - Decode ROM control logic 

Address Buffers 
U6010 - AO--A3 (0000--000F) 
U6020 - A4--A7 (0010--00FF) 
U6030 - A8--A11 (0100--0FFF) 
U6040 - A12--A15 (1000--3FFF) 

Data Buffers 
U6130 - D0--D3 odd addresses 
U6140 - D4--D7 odd addresses 
U6050 - DO--D3 even addresses 
U6060 - D4--D7 even addresses 

Suspected Devices -- 64K System RAM Board 

Select Error 

U5030 - Address Buffer (A12) 
U2040 - Dynamic RAM Controller 
Uxxxx - Page logic (See error 

code 02/0002.) 

ACTUAL DATA =[incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 
SECONDARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on writing the 4K block 
then reading up to and including 
the failing location. That location 
is then read 256 times. 
SYNC pulse is generated each time the 
test is rerun. 
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Table 4-21 (Cont) 

Error Code I Displayed Message and Definition 
===========I================================================================= 

02/0004 I Suspected Devices -- 32K Memory Board (For 670-6542-XX only) 
(cont.) I 

Even Address I Odd Address I Even Address I Odd Address 

---------------!---------------- ----------------!---------------
Bank No. 00 

0000- I 2000- I 0001- I 2001-
1FFE I 3FFE I 1FFF I 3FFF 

Bank No. 01 
4000- I 6000- I 4001- I 6001-
5FFE I 7FFE I 5FFF I 7FFF 

---------------1---------------- ----------------1---------------
Bad 
Bit 

0 
1 
2 
3 
4 
5 
6 
7 

4-110 

Bank No. 02 
8000- I AOOO- I 8001- I A001-
9FFE I BFFE I 9FFF I BFFF 

=======l=======l=======I======== 
04010 I 03010 I 04090 I 03090 
04020 I 03020 I 04100 I 03100 
04030 I 03030 I 04110 I 03110 
o4o4o I 03040 I 04120 I 03120 
04050 I 03050 I 04130 I 03130 
04060 I 03060 I 04140 I 03140 
04070 I 03070 I 04150 I 03150 
04080 I 03080 I 04160 I 03160 

Write and read buffers 
06050 - bits 0--3 

Write and read buffers 
06130 - bits 0--3 

Bank No. 03 
COOO- I EOOO- I C001- I E001-
DFFE I FFFE I DFFF I FFFF 

========l=======l=======I======= 
02010 I 01010 I 02090 I 01090 
02020 I 01020 I 02100 I 01100 
02030 I 01030 I U2110 I U1110 
U2040 I 01040 I U2120 I 01120 
02050 I 01050 I u2130 I 01130 
02060 I 01060 I U2140 I U1140 
02070 I U1070 I U2150 I U1150 
U2080 I U1080 I U2160 I U1160 

even address 
U6060 - bits 4--7 

odd address 
U6140 - bits 4--7 

Suspected Devices -- 64K System RAM Board 

Bank 041Bank 051Bank 061Bank 07 
------- -------1------- -------

Bad 0000- 4000- I 8000- COOO-
Bit 3FFF 7FFF I BFFF FFFF 

-------- ------- =======I======= --------------- ------- -------
0 01060 02060 I 03060 U4060 
1 U1070 U2070 I 03070 U4070 
2 01080 02080 I 03080 04080 
3 U1090 02090 I 03090 U4090 
4 U1100 U2100 I 03100 U4100 
5 01110 U2110 I 03110 U4110 
6 01120 U2120 I U3120 U4120 
7 U1130 02130 I U3130 04130 

Parity U1140 U2140 I U3140 U4140 

02040 - Dynamic RAM Controller 
05050 - Input Data Buffer 

05060 - Output Data Buffer 
U5100 - Data Latch 
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Table 4-21 (Cont) 

Error Code I Displayed Message and Definition 
===========!======================================================== 

02/0005 ) Addressing Error 
ACTUAL DATA =[incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

02/0006 

Looping -- Test loops by filling the 16K block 
with background data and then reading 
(using the Marching algorithm) up to 
the failing location. That location is 
then read 256 times. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- 32K Memory Board Addressing Logic 
U6010 - AO--A3 (0000--000F) 
U6020 - A4--A7 (0010--00FF) 
U6030 - A8--A11 (0100--0FFF) 
U6040 - A12--A15 (100--3FFF) 

NOTE 
Multi-bit errors in the incorrect data byt·e 
indicate address problem. Single bit errors 
normally indicate individual RAM chip problem. 

Suspected Devices -- 64K System RAM Board 

Refresh Error 

U2040 - Dynamic RAM Controller 
U5030 - Address Buffer (A8--A15) 
U5020 - Address Buffer (AO--A7) 
Uxxxx - Page Switch Logic (See 

error code 02/0002.) 

ACTUAL DATA =[incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address (relative)] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on reading the 16K block 
from the beginning up to the failing 
location. That location is then read 
256 times. 
SYNC pulse is generated each time the 
test is rerun. 
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Table 4-21 (Cont) 

Error Code l Displayed Message and Definition 
==========='======================================================== 

02/0006 
(cont.) 

02/0009 

02/000A 

4-112 

NOTE 
Failure is caused by RAM chip 
indicated by failing bit and 
address (see 02/0004). 

Suspected Devices -- 64K System RAM Board 
U2040 - Dynamic RAM Controller 
U4040 - Refresh Generator (REFN) 

GALTCOL Error 
ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

Looping -- Test loops the running of the GALTCOL 
pattern on the failing 4K block. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Failure is caused by RAM chip 
indicated by failing bit and 
address (see 02/0004). 

DMA TEST ERRORS 

DMA Static Test Error 
ACTUAL DATA = [incorrect data (2 bytes)] 
CORRECT DATA = [correct data (2 bytes)] 
DMA REGISTER = [register under test] 

Register Under Test 

90 = Channel 0 Address Register 
91 = Channel 0 TC Register 
92 = Channel 1 Address Register 
93 = Channel 1 TC Register 
94 = Channel 2 Address Register 
95 = Channel 2 TC Register 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on writing to and reading 
back from the failing register. 
SYNC pulse is generated each time the 
test is rerun. 
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Table 4-21 (Cont) 

Error Code I Displayed Message and Definition 
===========!======================================================== 

02/000A l Suspected Devices -- System Controller Board 
(cont.) I U2080 - DMA device 

02/000B 
02/000C 
02/000D 
02/000E 
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l U2030 - Buff er I U2090 - Support logic 
1 U4090 - Support logic 
I 
I 

l DMA 
I DMA 
I DMA 
I DMA 
I I DMA 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Functional Test Errors 
Error (System--System failure) 
Error (System--Program failure) 
Error (Program--Program failure) 
Error (Program--System failure) 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failed address] 

Failed Address 

02/000B - System Memory (7000--7FFF) 
02/000C - Program Memory (0000--3FFF) 
02/000D - Program Memory (4000--7FFF) 
02/000E - System Memory (4000--7FFF) 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on failing DMA test. 
SYNC pulse is generated each time 
the test is rerun. 

Suspected Devices -- For Error C.ode 02/000B 
U2080 - DMA device U3090 - Support logic 
U2300 - Octal F/F U3400 - Support logic 
U2400 - Multiplexer U4300 - Support logic 
U2070 - Octal F/F U3100 - Support logic 
U1090 - Bus driver U4100 - Support logic 

U5400 - Support logic 
Suspected Devices -- For Error Codes 02/000C, 02/000D, 

and 02/000E 
U2080 - DMA device 
U2070 - Octal F/F 
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Table 4-21 (Cont) 

Error Code l Displayed Message and Definition 
=========== ======================================================== 

02/0010 
02/0011 

WRITE PROTECT AND MEMORY MAP STATIC TEST ERRORS 

Data Bit Error 
Address Error 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address (FEOO--FFFF)] 
PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- Test loops on either a Data or 
Address error. SYNC pulse is 
generated each time the test is 
rerun. 

Suspected Devices -- System Controller Board 

Bad Bit FEOO--FEFF FFOO--FFFF 

DO 
D2 

U6010 - RAM device 
U6030 - RAM device 

U5010 - RAM device 
U6022 - RAM device 

02/0014 
02/0015 
02/0016 
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Address Buffers 
U6050 - AS--A 15 
U6040 - A0--A7 
U401"0 - Address Buffer 

Data Buffers 
U1060 - Write Buffer 
U1030 - Read Buffer 

MEMORY RELOCATION RAM STATIC TEST ERRORS 

Data Bit Error 
Address Error 
Reset Error 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing address, 00--0F] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time 
the test is repeated. 
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Table 4-21 (Cont) 

Error Code : Displayed Message and Definition 
==========='======================================================== 

02/0014 Suspected Devices -- 32K Memory Board 
02/0015 
02/0016 
(cont.) 

02/0017 
02/0018 
02/0019 
02/001 A 
02/001 B 
02/001 c 
02/001 D 
02/001 E 
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Error Code - 0014 

U7050 - Buffer 
U7040 - RAM 

Error Code - 0016 

U7060 - Support logic 
U7070 - Support logic 

Error Code - 0015 

U7020 - Address Counter 
U7030 - Multiplexer 
U7040 - RAM 

MEMORY RELOCATION FUNCTIONAL TEST ERRORS 

Physical Address = 0000--0FFF 
Physical Address = 1000--1FFF 
Physical Address = 2000--2FFF 
Physical Address = 3000--3FFF 
Physical Address = 4000--4FFF 
Physical Address = 5000--5FFF 
Physical Address = 6000--6FFF 
Physical Address = 7000--7FFF 

ACTUAL DATA = [incorrect data byte] 
CORRECT DATA = [correct data byte] 
ADDRESS = [indicates failing bus address] 
BANK TESTED = [16K bank under test] 
PRIMARY SUSPECT = MEMORY BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time 
the test is repeated. 

Suspected Devices -- 32K Memory Board 
U7010 - Address Buffer 
U7030 - Address Buffer 
U7080 - Flip/Flop 
U7090 - Support logic 
U7070 - Support logic 
U7100 - Support logic 
U7140 - Support logic 
U7110 - Support logic 
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Table 4-21 (Cont) 

Error Code I Displayed Message and Definition 
===========I======================================================== 

02/001F I ILLEGAL INTERRUPT # <xx> 
I 

4-116 

I 
I 

I <xx> = [interrupt that occurred - see list of 
interrupts below] 

PRIMARY SUSPECT = SYSTEM CONTROLLER BOARD 

Looping -- No looping occurs and test continues. 
No SYNC pulse is generated. 

Suspected Devices -- System Controller Board 
U6400 
U6090 
U5090 
U2100 
U5100 
U4080 
U1020 

- INT Flip/Flop 
Interrupt logic 
Interrupt logic 
Interrupt logic 
Interrupt logic 
Support logic 
Support logic 

Interrupt Numbers 

01 - System Memory error 21 - SVC 2 
02 - Write Protect violation 22 - SVC 3 
03 - Program Parity error 23 - SVC 4 
04 - HSI Interface input 24 - SVC 5 
05 - HSI Interface output 25 - SVC 6 
06 - Remote Port ACIA 26 - Debug SVC 1 
07 - Auxilary Port ACIA 27 - Debug SVC 2 
10 - System Port ACIA 30 - Breakpoint 1 
11 - Interval Timer 31 - Breakpoint 2 
12 - DMA 32 - Single Cycle 
13 - Manufacturing Test 33 - Emulator Halted 
14 - Unassigned 34 - Diagnostic 
15 - PROM Programmer 35 - TTA/RTPA (INT 29) 
16 - Unassigned 36 - RTPA (INT 30) 
1 7 - Unassigned 37 - RTPA (INT 31) 
20 - SVC 1 
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Table 4-21 (Cont) 

Error Code Displayed Message and Definition 
;;;;;;;;;~~ ======================================================== 

02/003A 
02/003B 
02/003C 
02/003D 
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Parity Always Enabled 
Parity Generator or Checker Problem 
Parity Always Disabled 
Parity Address Incorrect 

PRIMARY SUSPECT = SYSTEM RAM BOARD 

Looping -- Test loops on entire test module. 

Suspected Devices -- 64K System RAM Board 

Error Code - 003A Error Code - 003B 

U5140 - Parity Latch 
U4050 - I/O Port D2 Latch 
U3150 - Parity support logic 
U3180 - Parity support logic 

U5040 - Parity Generator 
U5090 - Parity Checker 

Error Code - 003C 

U5140 - Parity Latch 
U3180 - Parity Error Buffer 
U3020 - Parity Latch Clock 
U3150 - Parity Latch Enable 
U4050 - I/O Port D2 Latch 

U1040 - Parity support logic 
U4050 - I/O Port D2 Latch 

Error Code - 003D 

U5070 - Parity Address Latch 
(upper address byte) 

U5080 - Parity Address Latch 
(lower address byte) 

U5100 - Data Latch 
U3160 - I/O Latch 

Demultiplexer 
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LANGUAGE PROCESSOR ERRORS 

The Language Processor Tests verify the correct operation of the La:nguage 
Processor board and the majority of the Emulator Controller board. This test 
program is divided into 14 test modules. Each test module contains one or 
more error codes. Table 4-22 lists the error codes and defines the 
supporting data accompanying each error code. In addition to showing the 
suspected board(s), Table 4-22 also lists the suspected device(s). The 
devices with the highest probability of failure are listed first. 

Table 4-22 
Language Processor and Emulator Controller Errors 

Error Code Displayed Message and Definition 
=========== ======================================================== 

03/0010 PROCESSOR INACTIVE TEST ERROR 

03/0020 
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CMD = FC [command byte of I/O port address F9] 
CONTROL = FF [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U4020 U2090 
U3020 U4070 

PROCESSOR RESET AND SVC1 TEST ERROR 
CMD = FC [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0002 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U4020 U4030 U3030 
U4040 U2090 U4060 
U3080 U4070 U1080 
U4080 

Suspected Devices Emulator Controller Board 
U3070 U5070 U5040 
U2130 U5050 
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Table 4-22 (Cont) 

Error Code l Displayed Message and Definition 
===========:======================================================== 

03/0030 l PROCESSOR HALT TEST ERROR 

03/0040 
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1 CMD = FC [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0000 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices Language Processor Board 
U4080 

Suspected Devices 
U5100 
U4140 
U3190 

Emulator Controller Board 
U1170 
U2130 
U1130 

PROCESSOR CLOCK TEST ERROR 
CMD = FC [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0037 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices Language Processor Board 
U3030 U2060 
U2030 
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Table 4-22 (Cont) 

Error Code I Displayed Message and Definition 
===========!======================================================== 

03/0050 I PROCESSOR ADDRESS BUS TEST ERROR 

03/0061 
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j CMD = FC [command byte of I/O port address F9] 
1 CONTROL = DE [control byte of I/O port address F8] 

ADDRESS LINE FAILURE XXXX 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U4030 U4050 
U4040 U4080 

Suspected Devices -- Emulator 
U1180 U2030 
U3060 U3030 
U2010 U4080 

PROCESSOR DATA BUS TEST ERRORS 

Controller Board 
U3010 
U4060 

Processor Data Bus Test (Write) Error 
CMD = FC [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B XXXX [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 
SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 

Suspected 
U4060 U4070 

Devices 
U1040 
U1010 
U1030 

-- Emulator Controller Board 
U2070 U1050 
U1020 U2050 
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Table 4-22 (Cont) 

Error Code l Displayed Message and Definition 
===========!======================================================== 

03/0062 l Processor Data Bus Test (Read) Error 

03/0070 

@ AUG 1981 

l CMD = FC [command byte of I/O port address F9] 
l CONTROL = DF [control byte of I/O port address F8] 
l FAILED AT ADDRESS = XXXX [indicates failed address] 
l DATA READ= XX [value of data byte read] 
l DATA S/B =XX [value of what data byte should be] 
1 PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

SECONDARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U4060 U4070 

Suspected Devices 
U1040 
U1010 
U1030 

Z-80 CPU TEST ERROR 

Emulator Controller Board 
U2070 U1050 
U1020 U2050 

CMD = FC [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
PC LAST WAS XXXX [PC Last value read] 
PC LAST S/B 0179 [PC Last value should be] 
EXPECTED INTERRUPTS = 0100 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = LANGUAGE PROCESSOR BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U2040 
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Table 4-22 (Cont) 

Error Code l Displayed Message and Definition 
===========/======================================================== 

1 EMULATOR CONTROLLER TEST ERRORS 
I 
I 

0310081 I Emulator Controller Test (SVC1--SVC8) Error 
CMD = FE [command byte of I/O port address F9] 
CONTROL = DF [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = OOXX [correct value] 

03/0082 

03/0083 

I 
I 
I 
I 
I 

ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices Language Processor Board 
U5170 U3150 U5120 
U4120 U2130 U4070 

Emulator Controller Test (Single Cycle) Error 
CMD = FC [command byte of I/O port address F9] 
CONTROL = CF [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0800 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices Language Processor Board 
U3150 U1170 

Emulator Controller Test (BP1 Read) Error 
CMD = FC [command byte of I/O port address F9] 
CONTROL = FC [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Suspected Devices -- Language Processor Board 
U3070 U 4080 U3010 
U2010 U3030 U2030 
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Table 4-22 (Cont) 

Error Code : Displayed Message and Definition 
==========='======================================================== 

03/0084 Emulator Controller Test (BP2 Read) Error 

03/0085 

03/0086 

@ AUG 1981 

CMD = FC [command byte of I/O port address F9] 
CONTROL = DB [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0400 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 

Suspected 

SYNC pulse is generated each time the 
test is rerun. 

Devices Language 
U3070 U2020 
U2030 U3040 

Processor Board 
U3020 

Emulator Controller Test (BP1 Write) Error 
CMD = FB [command byte of I/O port address F9] 
CONTROL = DD [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0200 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 

Emulator Controller Test (BP2 Write) Error 
CMD = FB [command byte of I/O port address F9] 
CONTROL = D7 [control byte of I/O port address F8] 
EXPECTED INTERRUPTS = 0400 [correct value] 
ACTUAL INTERRUPTS = XXXX [value of actual interrupts] 
PRIMARY SUSPECT = EMULATOR CONTROLLER BOARD 

Looping -- Test loops on entire test module. 
SYNC pulse is generated each time the 
test is rerun. 
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Section 5 

FUNCTIONAL PROCEDURES 

INTRODUCTION 

The functional procedures described in this section utilize modified flow 
type diagrams. These diagrams show various actions that the 
software/firmware performs on hardware-related functions, and how the 
software/firmware exercises the various devices. These diagrams do not show 
the actions caused by each individual instruction executed, but describe the 
overall effect of a combination of instructions. Figure 5-1 is an example of 
the diagram format. The actions or conditions are contained in brackets and 
are normally located near the center of the figure. The hardware devices or 
controlling devices either doing the action or being acted upon are shown on 
either side of the brackets. A hardware device may be one of the following: 

• complete unit (System Terminal) 

• circuit board (System Memory) 

• controlling device (system processor or DMA device) 

• part of a device (DMA channel 2) 

Directional arrows are shown between devices and action to show the direction 
of action flow. 

The functional procedures contained in this section are a small 
representation of the overall functions performed within the 8301. These 
procedures are provided to give you a better understanding of the 
interrelated actions that take place during specific operations. Table 5-1 
lists the procedures that are described in this section. 
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Step number Action or condition Hardware 
devices 

5 

OMA 
Chan 1 

Directional 
arrow 

terminal count 
decremented by one 

address incremented i---
by one 

Address 
Register 

2976-89 

Fig. 5-1. Sample of modified flow diagram. 

Table 5-1 
Index of Functional Procedures 

Functional : 
Procedure l 

No. l Procedures For 
===========:=============================================== 

1 lEntering Commands from the System Terminal 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I 

lWriting to Line Printer 
I 
I 

lMemory Mapping Assignments 1 
I I 
I I 

!Write Protect Assignments 1 
I I 
I I 

lBank Switching I 
I I 
I I 

!Programming DMA Controller for Memory-to-Memory! 
I Transfer I 
I I 
I I 

lD~.A Controller Memory-to-Memory Transfer l 
loperation l 
I I 
I I 

lProgramming DMA Controller for Transferring l 
lFiles to DMU 1 
I I 
I I 

lTransferring Files from Program Memory to DMU l 
I I 
I I 

lTransferring Files from DMU to Program Memory l 
I I 

Page No. 
============ 

5-3 to 5-4 

5-5 to 5-6 

5-7 to 5-8 

5-9 to 5-10 

5-11 to 5-12 

5-13 to 5-14 

5-15 to 5-17 

5-1 8 to 5-20 

5-21 to 5-22 

5-23 to 5-26 
------~1 ______________________________________________________ 1 ______________ ~ 
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FUNCTIONAL PROCEDURE NO. 

System 
Control/Interrupt 

D 
CJ 

To 
Optional System 

Boards 

1:1 
0 

Data 
Management 

Unit 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

From Extended ..----....- ._.,_ _ _,,----.- '-...---~..,,_._.,._...,..~ ,,..,,,,,_.,,.---,,.---
Address Bus 

Extended Program Address Bus A 16-A23 
(2976-10)2976-90 

Fig. 5-2. 8301 MDU block diagram. 

PROCEDURE 

Entering Commands from the System Terminal. 

FUNCTION 

This procedure describes the sequence of actions that occur when any system 
command is entered from the System Terminal, until the command is executed. 

BLOCKS INVOLVED 

System Terminal, Communications Interface, 
Memory. (See Fig. 5-2.) 

REV A AUG 1981 

~Yb~em controller, and System 
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2 

3 

4 

System 
Terminal 

interrupt 
acknowledge 

returns 
character 1---------1 

(echo) 

character 
is read byt--------~ 

writes 
-----i character 

------------------~! Repeats steps 1 through 4 until carriage return character is received. 

5 

System 
Processor 

rece_ives] 
carriage 1--------~ 
return 

L----~ executes System 
verifies andl--© 

command Memory 

Fig. 5-3. 

5-4 

2976-91 

Entering commands from 
the System Terminal. 

DESCRIPTION 

See Fig. 5-3. 

1. 

2. 

The System Terminal sends the 
first character to the ACIA. 

When the ACIA 
complete character, 
interrupt to 
processor. 

receives the 
it sends an 
the system 

The system processor acknowledges 
the interrupt and reads the 
character from the ACIA. The 
ACIA also transmits the character 
back to the System Terminal to 
display the character sent 
(echo). 

The system processor writes the 
character into System Memory. 

Steps 1 through 4 are repeated 
for each character sent from the 
System Terminal. When the system 
processor receives the carriage 
return character from the System 
Terminal, it verifies that the 
command is valid and executes the 
command. 

REV A AUG 1981 



FUNCTIONAL PROCEDURE NO. 2 

System 
Terminal 

D 
LJ 

From Common 

0 
0 

Address and ..,---~---____. 
Data Buses 

System 
Control/Interrupt 

To 
Optional System 

Boards 

Functional Procedures---8301 MDU Service 

Data 
Management 

Unit 

Bank 
Switch 

MemMap 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

System 
Memory 

From Extended ____ _, ..._ _______ ...,., ._ _______ ___, "----------' 

Address Bus 
Extended Program Address Bus A 16-A23 

(2976-10)2976-92 

Fig. 5-4. 8301 MDU block diagram. 

PROCEDURE 

Writing to Line Printer 

FUNCTION 

This procedure describes the sequence of actions that occur when the system 
processor writes to the Line Printer. 

BLOC KS INVOLVED 

System Controller, 
Printer. (See Fig. 

REV A AUG 1981 

Program Memory, 
5-4.) 

Communications Interface, and Line 
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3 

selects 
t-----i Auxiliary 1----

ACIA 

reads ACIA 
status register 

whenACIA 
TOR empty 

reads first 
character 

'-------~transmit~ 
characte~ 

ACIA 

4 ReP,eats steps 1 through 3 until all characters have been transmitted. 
2976-93 

Fig. 5-5. Writing to Line Printer. 

DESCRIPTION 

See Fig. 5-5. 

1. 

2. 

3. 

4. 

The system processor selects and 
reads the auxiliary ACIA status 
register. 

The system processor reads the 
first character from Program 
Memory and writes this character 
to the auxiliary ACIA when the 
transmit data register (TDR) is 
empty. 

The ACIA transmits the character 
to the Line Printer. 

Steps 1 through 
until all 
transmitted. 

3 are repeated 
characters are 
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FUNCTIONAL PROCEDURE NO. 3 

System 
Terminal 

D 
CJ 

From Common 
Address and ...------'-'-----' 
Data Buses 

System 
Control/Interrupt 

To 
Optional System 

Boards 

Data 
Management 

Unit 

Bank 
Switch 

From Extended-----' '----------'· "'"---------' '---------"' 
Address Bus 

Extended Program Address Bus A 16-A23 
(2976-10)2976-94 

Fig. 5-6. 8301 MDU block diagram. 

PROCEDURE 

Memory Mapping Assignments 

FUNCTION 

Permits memory addresses to be assigned 
memory. Memory addresses are assigned in 
available only for addresses 0000-FFFF. 

to either program or prototype 
128-byte blocks. Memory mapping is 

BLOCKS INVOLVED 

System Controller, Program Memory, and Prototype Memory. (See Fig. 5-6.) 
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3 

5-8 

converted into 512 

Fig. 5-7. 

assigned to upper 512 
eddrassas (FEOO-FFFF) 

writes "1" into~ 
databitDO~ 

writas "O" intol ~ 
databitDO~ 

Memory mapping 
assignments. 

2976-95 

DESCRIPTION 

See Fig. 5-7. 

1 • 

2. 

The 64K memory address 
(0000---FFFF) is converted 
512 128-byte address blocks. 

range 
into 

The 512 address blocks are 
assigned to the uppermost 512 
addresses (FEOO---FFFF) of System 
Memory address space. 

The system processor writes a 111 11 

into the associated data bit DO 
for each address block assigned 
to the prototype memory and a 110 11 

for each address block assigned 
to the 8301 Program Memory. 
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FUNCTIONAL PROCEDURE NO. 4 

System 
Terminal 

D 
L::J 

From Common 
Address and .,... __ __,_....___.. 

Data Buses 

To 
Optional System 

Boards 

From Extended ..,------' 
Address Bus 

Fig. 

PROCEDURE 

Write Protect Assignments 

FUNCTION 

Data 
Management 

Unit 

Bank 
Switch 

Extended Program Address Bus A 16-A23 

Prototype 
Memory 

5-8. 8301 MDU block diagram. 

Provides write protection of designated memory addresses 
memory. Memory addresses are assigned in 128-byte blocks. 
is available only for Program Memory addresses in the range 

BlOCKS INVOLVED 

System Controller and Program Memory. (See Fig. 5-8.) 

REV A AUG 1 981 

(2976-10)2976-96 

in 8301 program 
Write protection 

of 0000---FFFF. 

5-9 
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3 

Memory 
Addresses 

0000-FFFF 
Converted into 512 

assigned to upper 512 
addresses (FEOO-FFFF) 

writes "1" intoH write 
data bit 02 protected 

writft "O" intoHnot write 
data bit 02 protected 

l976-97 

Fig. 5-9. Write protect assignments. 

DESCRIPTION 

See Fig. 5-9. 

1. 

2. 

3. 

The 64K memory address 
(0000---FFFF) is converted 
512 128-byte address blocks. 

range 
into 

The 512 address blocks are 
assigned to the uppermost 512 
addresses (FEOO---FFFF) of System 
Memory address space. 

The system processor writes a "1" 
into the associated data bit D2 
for each address block to be 
write protected and a "O" for 
each address block to remove 
write protection. 
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System 

System 
Terminal 

D 
L::J 

Control/ Interrupt 

To 
Optional System 

Boards 

From Extended ------
Address Bus 

Fig. 

PROCEDURE 

Bank Switching 

FUNCTION 

Functional Procedures---8301 MDU Service 

Data 
Management 

Unit 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Extended Program Address Bus A 16-A23 

5-10. 8301 MDU block diagram. 

(2976-10)2976-98 

On initial power-up or restart the system processor can address only the 
lowest 16K addresses (0000---3FFF) in System Memory. Bank switching allows 
16K-blocks of System Memory (16---64K) and Program Memory (0---64K) to be 
moved into the system processor's upper 16K address space (4000---?FFF). 
This permits the system processor to address up to 64K (on even 16K 
boundaries) of address space in both system and program memories. 
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:BI.OCKS INVOLVED 

System Controller, System Memory, and Program Memory. (See Fig. 5-10.) 

2 

[addresses 

---{ data bits set J 
D2 D1 !2Q 
x x x 

---{ data bits set J 
D2 D1 DO 
ToT 

data bits set J 
D2 D1 DO 
TTo 

---{ data bits set J 
D2 !2..1 !2Q 
1 1 1 

---{ data bits set J 
D2 D1 DO 
000 

---{ data bits set J 
D2 D1 DO 
001 

---{ data bits set J 
D2 D1 DO 
010 

---{ data bits set J 
D2 D1 DO 
011 

2976-99 

Fig. 5-11. Bank switching. 

DESCRIPTION 

See Fig. 5-11. 

1 • 

2. 

The system processor 
I/O port address EE and 
associated data bits 
the desired 16K block 

addresses 
sets the 
to switch 
into the 

system processor's upper address 
space (16---32K). 

Data bits 
which 16K 
accessed. 

DO and D1 determine 
address block is 

l 1 6K Address 
D1 l DO l Block Accessed 

=====l========l=============== 
0 0 0000---3FFF 

0 4000---?FFF 

0 8000---BFFF 

COOO---FFFF 

Data bit D2 specifies the memory 
address location. 

D2 l Address Location 
======/=================== 

1 1 System Memory 
1 
I 

0 / Program Memory 
~~~-!~~~~~~~~~~~ 
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FUNCTIONAL PROCEDURE NO. 6 

Data Bus 00-07 

Address 
Register 

Terminal 
Count 
Register 

CHAN 2 

OMA Controller 

Address 
Register 

Terminal 
Count 
Register 

CHAN 3 

Program Memory 

Status 
Register 
(Read Only) 

Chan O} 
and =Memory-to-
Chan 1 Memory Transfer 

Chan 2 =OMA Mode 
(via HSI) 

Chan 3 =Not used 

(2976-100)2976-101 

Fig. 5-12. DMA Controller functional block diagram. 

PROCEDURE 

Programming DMA Controller for Memory-to-Memory Transfer 

FUNCTION 

Channels 0 and 1 of the Direct Memory Access (DMA) controller are programmed 
for a memory-to-memory transfer. To program the DMA controller you must know 
the starting addresses in memory of where the data is located, the starting 
address of where the data is to be transferred and the amount of data bytes 
to be transferred. In this procedure, data is to be transferred from System 
Memory to program memory. 
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addresses] ., 

accesses1--~--r Bit o 
~et low 

accesses, - ~~r8it6_ 
~eth1gh 

addresse~t----i•-1 

loads starting address 
of where data is 
transferred in pro· 
gram memory 

enables]----------

2976-102 

Fig. 5-13. Programming DMA for 
memory-to-memory transfer. 

5-14 

BLOC KS INVOLVED 

System Processor, 
System Memory, and 
(SeeFig. 5-12.) 

DMA controller, 
Program Memory. 

DESCRIPTION 

See Fig.5-13. 

1. 

2. 

3. 

4. 

5. 

The system processor addresses 
I/O port E9 and sets DMA channel 
0 to access System Memory and DMA 
channel 1 to access Program 
Memory. 

The system processor addresses 
I/O port 90 and loads the 
starting address of where the 
data is located in System Memory, 
into DMA channel 0 address 
register. 

The system processor addresses 
I/O port 92 and loads the 
starting address of where the 
data is to be transferred in 
Program Memory, into DMA channel 
1 address register. 

The system processor addresses 
I/O ports 91 and 93 and loads the 
number of data bytes transferred 
into the terminal count (TC) 
registers of DMA channels 0 and 
1. DMA channel 0 is set for a 
DMA read cycle and DMA channel 1 
is set for a DMA write cycle. 

The system processor addresses 
I/O port 98, thus enabling DMA 
channels 0 and 1 along with the 
terminal count (TC) stop bit for 
both channels. 
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FUNCTIONAL PROCEDURE NO. 7 

Data Bus 00-07 

Address 
Register 

Terminal 
Count 
Register 

CHAN 2 

OMA Controller 

Address 
Register 

Terminal 
Count 
Register 

CHAN 3 

Status 
Register 
(Read Only) 

Chan O} 
and =Memory-to-
Chan 1 Memory Transfer 

Chan 2 =OMA Mode 
(via HSI) 

Chan 3 =Not used 

(2976-100)2976-103 

Fig. 5-14. DMA controller functional block diagram. 

PROCEDURE 

DMA Controller Memory-to-Memory Transfer Operation 

FUNCTION 

This procedure describes the sequence of actions that occur when data bytes 
are transferred from System Memory to Program Memory via the DMA controller. 
This procedure assumes the DMA controller is programmed for a 
memory-to-memory transfer as described in the previous procedure. 
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BLOCKS INVOLVED 

system processor, DMA controller, System Memory, and Program Memory. 
Fig. 5-14.) 

(See 

2 

3 

4 

,. [Pause,_ ____ __, 

hold 
acknowledge 

starting address of 1 
where data is locate~ 

address incremented a------' 
by one 

2976-104 

Fig. 5-15. DMA read cycle. 

DESCRIPTION 

DMA Controller Read Cycle 

See Fig. 5-15. 

1. 

2. 

3. 

4. 

DMA channel 0 issues a hold 
request to the system processor 
and a pause request to the 
Emulator Controller. 

The Emulator Controller clears 
the system bus by issuing a 
master and slave pause. 

The system processor responds to 
the hold request with a hold 
acknowledge to DMA channel O. 

DMA channel 0 places the starting 
System Memory address on the 
address bus, reads the data byte 
from System Memory, and places 
the data byte in a holding latch, 
thus completing the DMA read 
cycle. The terminal count is 
decremented by one and the 
address is incremented by one in 
preparation for the next data 
character. 
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[
starting address 
where data is 
transferred 

Fig. 5-16. DMA write cycle. 

OMA 
Chan 0 

~eads data byte i-1----~ 

Fig. 5-17. Next data character. 

Functional Procedures---8301 MDU Service 

DMA Controller Write Cycle 

See Fig. 5-16. 

5. DMA channel 1 places the starting 
Program Memory address on the 
address bus and writes the data 
byte from the holding latch into 
program memory, thus completing 
the DMA write cycle. The 
terminal count is decremented by 
one and the address is 
incremented by one in preparation 
for the next character. 

Next Data Character 

See Fig. 5-17. 

6. Steps 4 and 5 are repeated until 
the terminal count register 
reaches zero. At that time, hold 
request is removed and the system 
processor regains control of the 
system buses. 
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FUNCTIONAL PROCEDURE NO. 8 

System Memory 

Address Address 
Register Register 

Terminal Terminal 
Count Count 
Register Register 

CHAN 0 CHAN 1 

OMA Controller 

Address 
Register 

Terminal 
Count 
Register 

CHAN 3 

Status 
Register 
(Read Only) 

Chan O} 
and =Memory-to-
Chan 1 Memory Transfer 

Chan 2 =OMA Mode 
(via HSI) 

Chan 3 =Not used 

(2976-100)2976-107 

Fig. 5-18. DMA controller functional block diagram. 

PROCEDURE 

Programming the DMA controller for transferring a file from Program Memory to 
the Data Management Unit (DMU). 

FUNCTION 

The DMA controller must be programmed before a file can be transferred from 
Program Memory to the Data Management Unit (DMU). Once it is programmed, the 
DMA controller takes over and transfers the data file to the DMU via the HSI 
(high-speed serial interface). 
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BLOC KS INVOLVED 

system processor and DMA controller. 

>-----(addresses] • 

r-::\ _ finterruptH Bit 1 
~--i enable set high 

Jinterruptl----.J Bit 3 ] 
/ L enable J - l set high 

''••-..,f read J___J Bit 4 J l enable ~set high 

@-{enables channeJ-{ B' 7 J 
for program 1 ~ 
memory access set ow 

2 

System rad dresses] • 
Processor I..! 

--[
oads starting address 
of where data is 
ocated in program i----' 

memory 

2976-108 

Fig. 5-19. Programming the DMA 
controller. 

Functional Procedures---8301 MDU Service 

(See Fig. 5-1 8.) 

DESCRIPTION 

See Fig. 5-1 9. 

1. The system processor addresses 
I/O port E9 and sets the data 
bits for a DMA transmit operation 
to the DMU, as follows: 

2. 

• Bit set high to 
enable the HSI input 
interrupt. 

• Bit 3 --- set high to 
enable the DMA 
interrupt. 

• Bit 4 set high to 
enable a DMA read (from 
memory). 

• Bit 7 set low to 
enable DMA channel 2 for 
Program Memory access. 

addresses 
loads the 

The system processor 
I/O port 94 and 
starting address of 
data is located 
Memory, into DMA 
address register. 

where the 
in Program 

channel 2 
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3 

I----[ addresses] • 

loads number of data ]--
bytes to be transferred 

bits 14 and 15 set for]----' 

1----( addresses 1----~ 

Jenables]_____f Bit 2 @ / Lchannel ----------i.set high 

A 
2 

'-renables term_inalH Bit 6 l count stop bot set high 

2976-109 

Fig. 5-20. Programming the DMA 
controller. (cont.) 

3. 

4. 

See Fig. 5-20. 

The system processor addresses 
I/O port 95 and loads the number 
of data bytes to be transferred 
into the terminal count (TC) 
register of DMA channel 2. Bits 
14 and 15 in the terminal count 
register are set for a DMA read 
cycle (the DMA reads from memory 
and writes to the DMU). 

The system processor 
I/O port 98 and sets 
bi ts as follows: 

addresses 
the data 

• Bit 2 --- set high to 
enable DMA channel 2 

• Bit 6 --- set 
enable the 
count stop bit 

high to 
terminal 
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FUNCTIONAL PROCEDURE NO. 9 

System 
Terminal 

D 
L::J 

From Common 
Address and ...----~
Data Buses 

System 
Control/Interrupt 

To 
Optional System 

Boards 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

From Extended~----- '"----------' 
Address Bus 

Extended Program Address Bus A 16-A23 

Fig. 5-21. 8301 MDU block diagram. 

PROCEDURE 

(2976-100)2976-110 

Transferring a file from Program Memory to the Data Management Unit (DMU). 

FUNCTION 

The DMA controller transfers data, one character at a time, from program 
memory to the DMU via the High-Speed Serial Interface ((HSI). When a 
character is loaded into the HSI transmitter buffer, the DMA relinquishes 
control of the system buses back to the system processor until the next 
character is ready for transmission. 
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BWC KS INVOLVED 

System Controller, Program 
Management Unit. (See Fig. 

Memory, 
5-21.) 

3 

._,__ __ pause------

,_,__ __ pause._ _ _..._ __ ___, 

L.---1(tio1d acknowledge 

delay to permit 

OMA 
Chan 2 

DMU to receive-------' 
character 

issues hold requesr
"----~ for transmission of 

next character 

Fig. 5-22. Transmit operation. 

Communications Interface, and Data 

DESCRIPTION 

See Fig. 5-22. 

1. DMA channel 2 issues a hold request 
to the system processor and a pause 
request to the Emulator Controller. 

2. The Emulator Controller clears the 
system bus by issuing a master and 
slave pause. 

3. The system processor responds to 
the hold request by issuing a hold 
acknowledge to DMA channel 2. 

4. DMA channel 2 places the starting 
Program Memory address on the 
address bus and accesses the HSI. 
This loads the associated data byte 
at the starting Program Memory 
address into the transmitter buffer 
register of the HSI. The DMA 
relinquishes control of the system 
buses back to the system processor 
by releasing hold request. 

The HSI serializes and transmits 
the first character to the Data 
Management Unit. A delay circuitry 
and the clear-to-send (CTS) line 
from the DMU prevents the next 
character's transmission until both 
are received by the DMA. This 
gives the DMU sufficient time to 
receive the character and process 
it. DMA channel 2 again issues a 
hold request to the system 
processor for transmission of the 
next character. Steps 1 through 5 
are repeated for each character. 
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FUNCTIONAL PROCEDURE NO. 10 

System 
Terminal 

D 
CJ 

From Common 

0 
D 

Address and ----'-'----" 
Data Buses 

System 
Control/Interrupt 

To 
Optional System 

Boards 

Bank 
Switch 

Mem Map 
Wr Protect 

Common Address/Data Bus 

Prototype 
Memory 

From Extended...-----' ._ _______ _. ._ _______ __,_,,__, ______ __, 

Address Bus 
Extended Program Address Bus A16-A23 

(2976-100)2976-112 

Fig. 5-23. 8301 MDU block diagram. 

PROCEDURE 

Transferring a file from the Data Management Unit to Program Memory. 

FUNCTION 

The 8301 receives the first data characters from the Data Management Unit in 
the non-DMA mode. Non-DMA mode involves only the HSI and the system 
processor. The characters are received from the DMU one at a time depending 
on the state of the Ready-For-Data (RFD) line. The first characters tell the 
system processor what is to be sent. If the first character is an "81 ", it 
signifies the start-of-header (SOH). The system processor knows that the 
next seven bytes (the remainder of the header) will contain protocol 
information and the length of the data message that follows the header. From 
this information the system processor programs the registers in the DMA to 
receive the data message following the header. 
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BWC KS INVOLVED 

System Controller, Program Memory, System Memory, Communications Interface, 
and Data Management Unit. (See Fig. 5-23.) 

3 

5 

sends first }--
character when 
RFD line is high 

System -- n~:~~~ptJ ~ r~~~:~~=ta to]1----
Processor ~equest l~arallel data 

acknowledges inter}--
---i rupt request 

...._---1~addresse~ 

System 
Processor 

Data 
Management 

Unit 
~sets RFD high to ] 
-------ireceive next character ------' 

steps 1 through 4 are 
repeated for the next 
seven characters 

._ freads next seven] , ___ -tlcharacters 1----

~tores each characte~ 

Fig. 5-24. Receiving header message. 

DESCRIPTION 

Receiving Header Message 

See Fig. 5-24. 

1. 

2. 

4. 

5. 

Data Management Unit sends the 
first character via the HSI to 
the 8301 when the RFD 
(Ready-For-Data) line is high. 

The HSI receiver converts the 
serial data into parallel data 
and issues an interrupt request 
to the system processor, to 
indicate a character has been 
received. 

The system processor acknowledges 
the interrupt request and reads 
the data character from the HSI 
by addressing I/O port E8 (read). 

The HSI sets 
preparation for 
next character 
Management Unit • 

RFD high in 
the 

Data 
receiving 
from the 

Steps through 4 are repeated 
for the next seven characters. 
The system processor reads each 
character and then stores them in 
System Memory. 
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>----Gddresses~ 

---[
oads predetermined] 

address where data 
s to be located in -------' 

program memory 

oads number of data 
bytes to be 
ransferred 

bits 14 and 15 in J TC register set for __ ___. 

,, _ r bit 2 J 
enables channel.J~set high 

Fig.5-25. Programming the DMA 
Controller. 

Functional Procedures---8301 MDU Service 

Programming the DMA Controller 

See Fig. 5-25. 

6. 

7. 

8. 

The system processor reads the 
header information stored in 
system memory and programs the 
DMA controller to transfer the 
message file from the Data 
Management Unit into Program 
Memory. The system processor 
addresses I/O port 94 (write) and 
loads a predetermined address 
(established by the operating 
system) into the address register 
of DMA channel 2. This 
predetermined address is the 
starting location of the message 
file in Program Memory. 

The system processor addresses 
I/O port 95 (write) and loads the 
number of data bytes to be 
transferred into the TC (terminal 
count) register of DMA channel 2. 
Bits 14 and 15 in the TC register 
are set for a DMA write cycle 
(the DMA reads the data from the 
Data Management Unit that is 
stored in the HSI receiver 
register and writes it into 
Program Memory). 

The 
I/O 
bits 

system processor addresses 
port 98 and sets the data 
in the DMA channel 2' mode 

register as follows: 

• Bit 2 --- set high to 
enable DMA channel 2 

• Bit 6 --- set high to 
enable DMA channel 2 
terminal count stop bit 
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9 

10 

12 

sends first character 
of message when 
RFD is high 

[ hold}--
request 

pause}-
request 

pause ]1-----

pause i------' 

hold acknowledgel----1 

writes the associated 
data byte into pro~ ._ __ 
gram memory 

releases hold reques~ 

Receive Operation 

See Fig. 5-26. 

9. The Data Management Unit sends the 
first character of the message when 
the 8301 sets the RFD line high. 
The serialized rlata character is 
stripped of the start and stop 
bits, converted into a parallel 
data byte, and stored in the 
receiver buffer register. 

10. DMA channel 2 issues a hold 
request to the system processor and 
a pause request to the Emulator 
Controller. 

11. The Emulator Controller clears the 
system bus by issuing a master and 
slave pause. 

12. The system processor responds to 
the hold request by issuing a hold 
acknowledge to DMA channel 2. 

13. DMA channel 2 places the starting 
address of where the data is to be 
located in Program Memory onto the 
address bus. The DMA reads the HSI 
receiver buffer register, writes 
the associated data byte into 
program memory, and relinquishes 
control of the system buses back to 
the system processor by releasing 
the hold request. The HSI sets the 
RFD line high in preparation to 
receive the next data character 
from the Data Management Unit. 
Steps 9 through 13 are repeated 
until the terminal count register 

...._ __________________ 2_s_16 __ ,_,_s reaches zero, which is the last 

Fig. 5-26. Receive operation. 

data byte in the message being sent 
by the Data Management Unit. 
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Section 6 

SPECIFICATIONS 

INTRODUCTION 

This section contains the specifications for the 8301 MDU. Tables 6-1, 6-2, 
and 6-3 list the specifications for the entire 8301 MDU. Table 6-4 lists the 
specifications for each circuit board within the instrument. Tables 6-5 
through 6-12 contain the 8301 I/O port characteristics for all connectors on 
the 8301 rear panel. These tables define the peripheral interface 
requirements. 

Table 6-1 
Electrical Characteristics 

Performance Supplemental 
Characteristic Requirement Information 
================= ======================= ========================= 
Primary Power 

Input Voltages 

Frequency 

Line Fuses 
115 Vac 

230 Vac 

Line Current 
(maximum) 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Power 
ti on 

Consump- I 
(maximum) I 

I 

115 Vac Low, * 
115 Vac High, * 
230 Vac Low, or * 

230 Vac High * 

90 to 110 Vac 

108 to 132 Vac 

180 to 220 Vac 

216 to 250 Vac 

49 to 63 Hz 

3AG, 8 Amps, 250 Volt, 
medium- blow (5 sec.) 

3AG, 4 Amps, 250 Volt, 
medium-blow (5 sec.) 

7 Amps 

700 Watts 

---------'------------ -------------
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Characteristic 
================= 
Power Supply 

Heat Dissipation 
Typical 

Maximum 

Static Discharge 
Operating 

Front Panel 
LEDs 

Except for 
Front Panel 
LEDs 

Line Regulation 

Table 6-1 (cont) 

Performance 
Requirement 

======================= 

+5.2 Vdc +1%/-2% ** 

1 +12.0 Vdc +/- 5% ** 
I 
I 
I 
I 
I 1-----------------------

-12.0 Vdc +/- 5% ** 1 

Supplemental 
Information 

================================ 

With all boards installed *** 
in unit. Do not exceed 
maximum current of 35 Amps. 

With all boards installed *** 
in unit. Do not exceed 
maximum current of 1.7 Amps. 

With all boards installed *** 
in unit. Do not exceed 
maximum current of 1. 7 Amps. 

684 BTU/hr 

1, 227 BTU/hr 

12.5 kV and below with 
no effect on operation 
of unit 

15 kV and below with 
no effect on operation 
of unit 

NOTE 
Static voltage must not 
be applied to the pins of 
any external connector. 

Within .05% for 10% 
line voltage change 

Load Regulation I Within .05% for 50% 
1 load change 
I 

~~~~~~~~-'~~---....,,...,,.~~~........,....,......~~--~~~~~~~~~~~~~~~-
*= Set switches S300 and S301 to one of the above operating 

6-2 

positions, determined by the primary voltage source. 
**= Refer to Section 8, Maintenance, of this manual if the 

voltages are out of tolerance. 
***= Do not exceed the recommended circuit board arrangement shown 

in Fig. 1 -2 of Section 1 • 
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Table 6-2 
Environmental Characteristics 

Characteristic l Description 
=====================:==================================== 
Temperature l 

Operating l 
I 
I 

Storage I 
I 
I 

0 C to +50 C (+32 F to +122 F) 

-55 C to +75 C (-67 F to +167 F) 

---------------------1------------------------------------
Humidity l 

Operating l To 90% relative non-condensing 
I ---------------------1------------------------------------

Altitude l 
Operating 

Storage 

I 
I 
I 
I 
I 
I 
I 

To 4 500 m (15,000 feet) 

To 15 000 m (50, 000 feet) 
~~~~~~~~~~~I~~~~~~~~~~~~~~~~~~~ 

Table 6-3 
Physical Characteristics 

Characteristic l Description 
=====================:======================== 

Net Weight l 27 kg (60 lb.) 
I ---------------------1------------------------

0verall Dimensions l 
Height l 

Width 

Length 

I 
I 
I 
I 
I 
I 
I 
I 
I 

267 

432 

597 

mm ( 1 O. 5 in.) 

mm ( 17 in.) 

mm (23. 5 in.) 
~~~~~~~~~~~I~~~~~~~~~~~~-

REV A AUG 1981 6-3 



Specifications---8301 MDU Service 

6-4 

Table 6-4 
Circuit Board Power Requirements 

Circuit Board Voltage l Typical Amps Maximum Amps 
================= =-======== ===================.=============== 
System 
Controller 

Communications 
Interface 

+12 Vdc 

-12 Vdc 

+5 Vdc 

+12 Vdc 
I I -12 Vdc 
I 

l +5 Vdc 
I 

0.019 0.023 

0.018 0.022 

3.24 

0.019 0.023 

0.018 0.022 

o. 20 0.24 
-----------------.---------
Emulator +5 Vdc 1.4 1. 68 
Controller 

Front Panel 

System RAM 

Language 
Processor 

Program Memory 

I 
I ---------1----------------------------------

+5 Vdc l 0.072 0.113 
I ---------1----------------------------------

+5 Vdc l 1.555 2.117 
I ---------1----------------------------------

+5 Vdc l 0.52 0.63 
I 
I 
I ---------1----------------------------------

+5 V de l 3. 8 4. 56 
I 

~~----------------------·~--------------------------------
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Table 6-5 
8301 I/O Port Characteristics 

HSI Port Specifications -- J100 

Characteristics l Description 
========================'====================================== 

Type 

Baud Rate 

Bits/Character 

Number of Stop Bits 

Parity 

Signal Descriptions: 

REV A AUG 1981 

Pin 1 
Pin 2 
Pin 3 
Pin 4 

Pin 5 
Pin 10 

Pin 11 
Pin 12 
Pin 13 
Pin 20 
Pin 25 

RS-422 

HSI 153.6K Baud 

8 

Even 

Shield 
TX -- Transmit Data 
RX -- Receive Data 
RTS -- Request To Send 

(pulled-up to +5 Vdc with 
200 ohm resistor) 

CTS -- Clear To Send 
RTS' -- Request To Send 

(always grounded) 
TX' -- Transmit Data 
RX' -- Receive Data 
DTR' -- Data Terminal Ready 
DTR -- Data Terminal Ready 
CTS' -- Clear To Send 

6-5 



Specifications---8301 MDU Service 

6-6 

Table 6-6 
8301 I/O Port Characteristics 

Remote Port Specifications With DTE1 Selected -- J101 
(Configured as a DTE Port) 

Characteristics l Description 
========================1====================================== 

Type 1 RS-232-C 
I 

Baud Rate 

Bits/Character 

I I Selectable 110 - 9600 Baud 
I 

l 8 
I 
I 

Number of Stop Bits I 
I 

Parity 

Signal Descriptions: 
Pin 1 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

j Not Checked 
I 
I 

I 
I 
I 

I 
I 
I 

Protective Ground 
TX -- Transmit Data 

(connected to TxD output 

I RX 
I 

on ACIA Type 6850 - U2600-6) 
-- Receive Data 

I 
I 
I 
I 
I 

(connected to RxD input 
on ACIA Type 6850 - U2600-2) 

RTS -- Request To Send 
(connected to RTS output 
on ACIA Type 6850 - U2600-5) 

CTS -- Clear To Send 
(connected to CTS input 
on ACIA Type 6850 - U2600-24) 

DSR -- Data Set Ready 
(ignored - connected to input 
of receiver Type 1489 - U3060D) 

Signal Ground 
DCD -- Data Carrier Detect 

(connected to DCD input 
on ACIA Type 6850 - U2600-23) 

DTR -- Data Terminal Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

NOTE 

The 8301 looks at CTS to implement the handshake on data 
transmissions from the peripheral to the 8301. 
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Table 6-7 
8301 I/O Port Characteristics 

Remote Port Specifications With DTE2 Selected -- J101 
(Configured as a DTE Port) 

Characteristics l Description 
========================'====================================== 

Type 

Baud Rate 

Bits/Character 

Number of Stop Bits 

Parity 

Signal Descriptions: 
Pin 1 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

RS-232-C 

Selectable 110 - 9600 Baud 

8 

Not Checked 

Protective Ground 
TX -- Transmit Data 

(connected to TxD output 
on ACIA Type 6850 - U2600-6) 

RX -- Receive Data 
(connected to RxD input 
on ACIA Type 6850 - U2600-2) 

RTS -- Request To Send 
(connected to RTS output 
on ACIA Type 6850 - U2600-5) 

CTS -- Clear To Send 
(ignored - connected to input 
of receiver Type 1489 - U3060C) 

DSR -- Data Set Ready 
(connected to CTS input 
on ACIA Type 6850 - U2600-24) 

Signal Ground 
DCD -- Data Carrier Detect 

(connected to DCD input 
on ACIA Type 6850 - U2600-23) 

DTR -- Data Terminal Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

NOTE 

The 8301 looks at DSR to implement the handshake on data 
transmissions from the peripheral to the 8301 • 
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6-8 

Table 6-8 
8301 I/O Port Characteristics 

Remote Port Specifications With CNTL(L) Selected -- J101 
(Configured as a DTE Port) 

Characteristics I Description 
========================:====================================== 

Type 

Baud Rate 

Bits/Character 
Number of Stop Bits 
Parity 

Signal Descriptions: 
Pin 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

I RS-232-C 
I 
I 

j Selectable 110 - 9600 Baud 
I 

: 8 

I 1 
1 Not Checked 
I 
I 
I 
I 

Protective Ground 
TX -- Transmit Data 

(connected to TxD output 
on ACIA Type 6850 - U2600-6) 

RX -- Receive Data 
(connected to RxD input 
on ACIA Type 6850 - U2600-2) 

RTS -- Request To Send 
(Jumper J2 on Communications 
Interface board selects CTS as 
the RTS output or continuously 
asserts RTS. RTS is 
continuously asserted for 
normal operation.) 

CTS -- Clear To Send 
(ignored - connected to input 
of receiver Type 1489 - U3060C) 

DSR -- Data Set Ready 
(ignored - connected to input 
of receiver Type 1489 - U3060D) 

Signal Ground 
DCD -- Data Carrier Detect 

(ignored - connected to input 
of receiver Type 1489 - U3060A) 

DTR -- Data Terminal Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

NOTE 

This configuration requires only TX, RX, and ground to be 
implemented by the peripheral in order to transfer data. No 
handshaking can take place in this configuration. 
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Table 6-9 
8301 I/O Port Characteristics 

Remote Port Specifications With CNTL(L) Selected -- J102 
(Configured as a DCE Port) 

Characteristics I Description 
========================:====================================== 

Type I RS-232-C 
I 

Baud Rate 

Bits/Character 
Number of Stop Bits 
Parity 

Signal Descriptions: 
Pin 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin,20 

I 

I Selectable 110 - 9600 Baud 
I 
I 

: 8 
: 1 
j Not Checked 

Protective Ground 
TX -- Transmit Data 

(connected to RxD input 
on ACIA Type 6850 - U2600-2) 

RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2600-6) 

RTS -- Request To Send 
(ignored - connected to input 
of receiver Type 1489 - U3060A) 

CTS -- Clear To Send 
(Jumper J1 on Communications 
Interface board selects RTS as 
the CTS output or continuously 
asserts CTS. CTS is 
continuously asserted for 
normal operation.) 

DSR -- Data Set Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

Signal Ground 
DCD -- Data Carrier Detect 

(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

DTR -- Data Terminal Ready 
(ignored - connected to input 
of receiver Type 1489 - U3060D) 

NOTE 

This configuration requires only TX, RX, and ground to be 
implemented by the peripheral in order to transfer data. No 
handshaking can take place in this configuration. 
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Table 6-10 
8301 I/O Port Characteristics 

Remote Port Specifications With DCE Selected -- J102 
(Configured as a DCE Port) 

Characteristics l Description 
========================1====================================== 

Type 1 RS-232-C 
I 

Baud Rate 

Bits/Character 
Number of Stop Bits 
Parity 

I I Selectable 110 - 9600 Baud 
I 

l 8 
l 1 I Not Checked 
I 

Signal Descriptions: 1 

Pin 1 Protective Ground 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

TX -- Transmit Data 
(connected to RxD input 
on ACIA Type 6850 - U2600-2) 

RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2600-6) 

RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2600-23) 

CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2600-5) 

DSR -- Data Set Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

Signal Ground 
DCD -- Data Carrier Detect 

(pulled-up to +12 Vdc with 
3. 3 kilohm resistor) 

DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2600-24) 

NOTE 

DTR must be used to control data transmission from the 8301 to the 
peripheral. RTS/CTS are used to control data transmission from the 
peripheral to the 8301. 
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Table 6-11 
8301 I/O Port Characteristics 

Auxiliary Port Specifications -- J103 
(Configured as a DCE Port) 

Characteristics l Description 
========================/====================================== 

Type 1 RS-232-C 
I 

Baud Rate 

Bits/Character 
Number of Stop Bits 
Parity 

Signal Descriptions: 
Pin 1 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

I 

j Selectable 110 - 9600 Baud 
I 

l 8 
l 1 
l Not Checked 
I 

Protective Ground 
TX -- Transmit Data 

(connected to RxD input 
on ACIA Type 6850 - U2500-2) 

RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2500-6) 

RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2500-23) 

CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2500-5) 

DSR -- Data Set Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

Signal Ground 
DCD -- Data Carrier Detect 

(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2500-24) 

NOTE 

DTR must be used to control data transmission from the 8301 to the 
peripheral. RTS/CTS are used to control data transmission from the 
peripheral to the 8301. 
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Table 6-12 
8301 I/O Port Characteristics 

Terminal Port Specifications -- J104 
(Configured as a DCE Port) 

Characteristics I Description 
··=====·==·=====··==···-:==·=·==···=····==··············=··==·= 

6-12 

Type 

Baud Rate 

Bits/Character 
Number of Stop Bits 
Parity 

Signal Descriptions: 
Pin 1 
Pin 2 

Pin 3 

Pin 4 

Pin 5 

Pin 6 

Pin 7 
Pin 8 

Pin 20 

I RS-232-C 
I 
I I Selectable 110 - 9600 Baud 
I 

l 8 
I 1 I Not Checked 
I 
I 
I 
I 
I 
I 
I 

Protective Ground 
TX -- Transmit Data 

(connected to RxD input 
on ACIA Type 6850 - U2700-2) 

RX -- Receive Data 
(connected to TxD output 
on ACIA Type 6850 - U2700-6) 

RTS -- Request To Send 
(connected to DCD input 
on ACIA Type 6850 - U2700-23) 

CTS -- Clear To Send 
(connected to RTS output 
on ACIA Type 6850 - U2700-5) 

DSR -- Data Set Ready 
(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

Signal Ground 
DCD -- Data Carrier Detect 

(pulled-up to +12 Vdc with 
3.3 kilohm resistor) 

DTR -- Data Terminal Ready 
(connected to CTS input 
on ACIA Type 6850 - U2700-24) 

NOTE 

DTR must be used to control data transmission from the 8301 to the 
peripheral. RTS/CTS are used to control data transmission from the 
peripheral to the 8301. 
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Section 7 

TECHNICAL REFERENCE MATERIAL 

INTRODUCTION 

This section contains technical reference material applicable to the 8301 
MDU. 

8301 SYSTEM BUS ASSIGNMENTS 

The 8301 system bus is contained in the Main Interconnect board. The system 
bus is a 100-line bus configuration. Some of the lines are common to both 
the system and program sections. Other lines are dedicated to the system or 
program sections. Line numbers 1 through 60 and 82 through 100 are common to 
both system and program sections. Line numbers 61 through 81 are dedicated 
to each section. Table 7-1 shows the bus line number, the mnemonic name 
assigned, and a brief description of each line. This table is useful when 
reading the functional descriptions of the various circuit boards contained 
in this manual. It is also helpful in understanding the function of the 
various lines, when used in conjunction with the schematic drawings in this 
manual. 

Table 7-1 
8301 System Bus Assignments 

Line No. I Mnemonic I Description 
==========!===============!================================================ 
COMMON LINES, Line Nos. 1---60 (System and Program Sections) 

1---4 +5 Vdc Primary TTL power supply. 

5---8 AUX Bus Undesignated power bus lines. 

9---10 GND Common ground with bus lines 15---16, 
56, 85' and 97---100. 

11 ---12 +12 Vdc +12 volt power supply. 

13---14 -12 Vdc -12 volt power supply. 

1 5---1 6 GND Common ground with bus lines 9---10, 56, 
85, and 97---100. 
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Table 7-1 (cont) 

Line No. I Mnemonic I Description 
··········I···············:········································· 
COMMON LINES, Line Nos. 1---60 (System and Program Sections) (cont) 

I I 
I I 

17 I AO(L) I Least significant bus address line. 
18 1 A 1 (L) 1 Bus address line. 
19 A2(L) 1 Bus address line. 
20 A3(L) 
21 A4(L) 
22 A5(L) 
23 A6(L) 
24 A7(L) 
25 A8(L) 
26 A9(L) 
27 A10(L) 
28 A11(L) 
29 A12(L) 
30 A13(L) 
31 A 14(L) 
32 A15(L) 

33 CMEM(H) 

34 RAM INH(L) 

35 I WD ACCESS (L) 

36 DO(L) 
37 D1 (L) 
38 D2(L) 
39 D3(L) 
40 D4(L) 
41 D5(L) 
42 D6(L) 
43 D7(L) 
44 D8(L) 
45 D9(L) 
46 D10(L) 
47 D11 (L) 
48 D12 (L) 
49 D13(L) 
50 D14 (L) 
51 D15(L) 

7-2 

Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Bus address line. 
Most significant bus address line to 
system and program sections. 

Bank switch command -- When high, allows 
system processor to address program 
memory. 

Allows any board to override a RAM address 
and control the data bus. 

Enables data on 16 bits of the data bus 
when used in conjunction with a 16-bit 
emulator. 

Least significant data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 

1 Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Data bus line. 
Most significant data bus line. 
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Table 7-1 (cont) 

Line No. I Mnemonic I Description 

----------:---------------:-----------------------------------------------= COMMON LINES, Line Nos. 1---60 (System and Program Sections) (cont) 
I I 

52 

53 

54 

55 

56 

57 

I I M(L)/IO(H) 
I 
I 
I I WRP(L) 

OPREQ(L) 

R(H)/W(L) 

GND 

JMP CMD(L) 

58 I RUN(L) 
I 
I 
I 

59 I RESET (L) 
I 
I 
I 
I 
I 

60 I JMP ACK(L) 
I 
I 
I 
I 
I 
I 
I 

DEDICATED LINES TO SYSTEM 

61 INTACK(L) 

62 INT O(L) 

63 INT 1 (L) 

64 INT 2(L) 

65 INT 3(L) 

66 INT 4(L) 

67 INT 5(L) 

REV A AUG 1981 

Indicates whether the active emulator is 
addressing memory (low) or I/0 (high). 

Indicates that data on the bus is valid 
for a write command. 

Indicates when a bus operation is in 
progress. 

Read/Write control line. Signifies a Read 
or Write operation to memory and I/O. 

Common ground with bus lines 9---10, 
15---16, 85, and 97---100. 

Issued by the Emulator Controller board to 
initiate a forced emulator processor jump. 

Indicates that the active Emulator 
Processor board is in the RUN state. 

Initializes all 8301 logic. RESET(L) 
is asserted with either power- on or 

1 Front Control Panel reset. 
I 
I l A response from the emulator processor 
1 to the Emulator Controller board to 
l enable a jump address onto the system 
I address bus. 
I 
I 

SECTION, Line Nos. 61---81 

Issued by the system processor in response 
to an interrupt request. 

Interrupt Level o. 

Interrupt Level 1. 

Interrupt Level 2. 

Interrupt Level 3. 

Interrupt Level 4. 

Interrupt Level 5. 
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Table 7-1 (cont) 

Line No. l Mnemonic l Description 
======-==-l====-==========l==-============================================= 
DEDICATED LINES TO SYSTEM SECTION, Line Nos. 61---81 (cont) 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

DEDICATED 

61 

62 

7-4 

I 

l INT 6(L) 
I 
I 

l INT 7(L) 
I 
I 

l INT 8(L) 
I 
I 

l INT 29(1) 
I 
I l INT 30(1) 
I I INT 31 (1) 
I I INT 12 (L) 
I 

l INT 13 (1) 
I 
I 

l INT 14(1) 
I 
I 

l INT 15 (1) 
I 
I 

l MSTR PSE (L) 
I 
I 
I 
I 
I 
I 

l DBG INT(L) 
I 
I 
I 
I 
I 
I 

l DBG VEN(L) 
I 
I 
I 
I 
I 
I I MSTR INTD (1) 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Interrupt Level 6. 

Interrupt Level 7. 

Interrupt Level 8. 

Interrupt Level 29. 

Interrupt Level 30. 

Interrupt Level 31. 

Interrupt Level 12. 

Interrupt Level 13. 

Interrupt Level 14. 

Interrupt Level 15. 

Indicates the system processor is paused 
with its data, control, and address lines 
tristated. 

Line from the Emulator Controller board 
to the System Controller board, used 
for interrupt request. 

Debug vector enable from the system proces
sor, acknowledging the debug interrupt and 
enabling the debug interrupt vector. 

Master interrupted line from the system 
processor to Emulator Controller board. 
This line causes the emulator processor to 
be paused and the system processor to run. 

LINES TO PROGRAM SECTION, Line Nos. 61 ---81 

SLV INTACK(L) 

SLV INT 0(1) 

Issued by the emulator processor in 
response to an interrupt request. 

Slave interrupt level 0. 
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Table 7-1 (cont) 

Line No. I Mnemonic : Description 

----------1---------------1------------------------------------------------DEDICATED LINES TO PROGRAM SECTION, Line Nos. 61---81 (cont) 

63 A16(L) 

64 A 17(L) 

65 A18(L) 

66 A 19(L) 

67 A20(L) 

68 A21 (L) 

69 A22 (L) 

70 A23(L) 

71 DBG INT 29(L) 

72 DBG INT 30(L) 

73 DBG INT(L) 

74 UPSE(L) 

75 SLV OPREQ(L) 

76 SLV RESET(L) 

77 SLV PSE(L) 

78 RFSH NW(L) 

79 SLV INOP(L) 

80 SWAP(L) 

81 Spare 

@ AUG 1981 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Extended bus address line to program section. 

Debug interrupt provided by the RTPA. 

Debug interrupt provided by the RTPA. 

Debug interrupt generated by the emulator 
related hardware and passed on to the 
system processor (open collector). 

Generated by the emulator processor. 

Used by the Emulator Controller board 
and the RTPA. 

Used by the Emulator Controller board to 
reset the emulator processor. 

Issued by the Emulator Controller board to 
the emulator processor. 

Issued by the emulator processor to refresh 
the program memory. 

Issued by the RTPA to reset active lines in 
the emulator processor. 

Used only by the 9900 Emulator Processor to 
swap addresses in program memory. 

Spare line in the program section. 
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Table 7-1 (cont) 

Line No. l Mnemonic l Description 

----------l---------------l------------------------------------------------COMMON LINES, Line Nos. 82---100 (System and Program Sections) 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97---100 

I I 
I I I FETCH(L) I FETCH line from the active emulator processor, 
1 1 signifying an instruction fetch. 
I I 
I I I PAUSE(L) I Causes all processors to go to an inactive 
1 state with control, address, and data lines 
I 
I 
I 
I I MSTR RUN(L) 
I 
I 
I 
1 GND I 

BYTE ADDR (L) 

I 
I 

F.P. HOLD(L) I 
I 
I 
I 
I 
I 

MSTR INTACK(L) I 
I 

I 
I 
I 

MSTR INT 3(L) l 
I I UMAP(L) 

I 
I I EMUVEN(L) 
I 
I 
I I SELF TEST(L) 
I I SLV CLK 
I 
I 
I I I/O CLK 
I l 2650 CLK 
I 
I 
I I SYS CLK 
I 
1 GND I 
I 
I 

I 
I 
I 

I 
I 

tristated. 

Indicates the system processor in the 
System Controller board is running. 

Common ground with bus lines 9---10, 
15---16, 56, and 97---100. 

Causes the memory-board address-shifting 
mechanism to shift the address lines · 
down one bit position. 

This line is a request to the system 
processor, indicating a breakpoint or 
single-step operation. 

Master interrupt acknowledge. 

Master interrupt 3. 

Issued by the System Controller board 
indicating prototype memory mapping. 

Enables interrupt vector generated by 
emulator related hardware. 

Used for diagnostic testing. 

Clock output from the active emulator 
processor. 

39.06 kHz from the System Controller board. 

2 MHz (fast clock) or 1.25 MHz (slow clock) 
for the system processor. 

10 MHz clock from the System Controller board. 

Common ground with bus lines 9---10, 
15---16, 56, and 85. 

~~~~~!~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~-
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8,01 MDU I/O PORT ADDRESS ASSIGNMENTS 

The system processor communicates with circuit boards within the 8301 
mainframe by means of I/O port addresses. The I/O port addresses are decoded 
by the circuit board being addressed. The data byte on the data bus 
associated with this I/O port address contains the communications. 
Communications take the form of: 

• 8-bit parallel data (read or write) 

• status information (read) 

• control data (write) 

The same I/O port address is often used for writing or reading the 8-bit data 
and another I/O port address used to write the control byte or read the 
status byte. The I/O port addresses associated with the circuit boards for 
the standard 8301 configuration are contained in the sections of this manual 
where the functions of the boards are described. Table 7-2 lists all I/O 
port addresses associated with the 8301 MDU. 
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Table 7-2 
8301 I/O Port Address Assignments 

I/O Port I Read/Write I Function or Device 

-------------/--------------·----------------------------------------------
90 

91 

92 

93 

94 

95 

96 

97 

98 

BB 

B9 

7-8 

' j R/W DMA Controller Channel 0 address register. 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

DMA Controller Channel 0 terminal count 
register. 

DMA Controller Channel address register. 

DMA Controller Channel terminal count 
register. 

DMA Controller Channel 2 address register. 

DMA Controller Channel 2 terminal count 
register. 

Not used. 

Not used. 

DMA Controller control and status. 

Program Memory board relocation control 
(low board). 

Program Memory board relocation control 
(high board). 
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Table 7-2 (cont) 

I/O Port : Read/Write : Function or Device 
;;;;;;;;;;;;;:·-------------:----·--------·-------;;;;;;;;;;;;;;;;;;;;;;;;; 

CA 

CB 

cc 

CD 

CE 

CF 

D2 

D2 

D3 

D3 

E7 

ES 

E9 

EA 

EB 

EC 

EC 

ED 

ED 

EE 

EF 
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I I 
I I I R/W I Remote port ACIA control and status. 
I I 
I I I I R W I Remote port ACIA data. 
I I I R/W j Auxiliary port ACIA control and status. 
I I 

: R/W : Auxiliary port 
I I 

ACIA data. 
I I 

j R/W I System terminal -- ACIA control and status. 
I I I R/W j System terminal -- ACIA data. 
I I 
I I 
I I 

w 

R 

w 

R 

R/W 

R/W 

R/W 

R/W 

R/W 

w 

R 

w 

R 

w 

R 

System RAM board diagnostic control. 

Parity error address lower order. 

System RAM board control. 

Parity error address higher order. 

Language Processor control and status. 

High-Speed Serial Communications port data. 

High-Speed Serial Communications control 
and status. 

Manufacturing Test port control and status. 

Manufacturing Test port data. 

Interval Timer control port. 

Programmed system processor reset. 

LED Write port. 

Switch Read port. 

Bank Switch. 

Sync Test port. 
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Table 7-2 (cont) 

I/O Port l Read/Write l Function or Device 

-------------1---===========1====-===========------------------------------1 I 

l R/W l Reserved (decoded but not assigned). 
I I 

FO 
I I 

F1 / R/W / Reserved (decoded but not assigned). 
I 
I 

I F2 R Pending Interrupts port. 

F3 w SVC mapping port. 

F4 w Extended Bank Switch. 

F5 w Jump Address extended. 

F6 R Program Counter Next extended. 

F6 w Breakpoint 1 extended. 

F7 R Program Counter Last extended. 

F7 w Breakpoint 2 extended. 

F8 w Debug control port. 

F9 w Debug command port. 

FA w Jump Address lower order. 

FB w Jump Address higher order. 

FC w Breakpoint 1 lower order. 

FC R Program Counter Next lower order. 

FD w Breakpoint 1 higher order. 

FD R Program Counter Next higher order. 

FE w Breakpoint 2 lower order. 

FE R Program Counter Last lower order. 

FF w Breakpoint 2 higher order. 

FF R Program Counter Last higher order. 
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I/O PORT ADDRESSES 90, 92, AND 94 (READ/WRITE) 

I/O port addresses 90, 92 and 94 establish the 16-bit starting addresses for 
DMA Channels O, 1 and 2 respectively. Each of these ports must be accessed 
twice to read or write the starting address of the associated DMA Channel. 
When the port is first accessed, the data byte contains addresses AO--A7. 
When the port is accessed the second time, the data byte contains addresses 
A8--A15. Together these two bytes contain the starting address for the 
associated DMA Channel as follows: 

• I/O port addresses ---- 90, 92 and 94 (read/write) 

• 90--Channel 0 

• 92--Channel 

• 94--Channel 2 

DMA Starting Address 

DO--AO/A8 
D1--A1/A9 
D2--A2/A10 
D3--A3/A11 
D4--A4/A12 
D5--A5/A13 
D6--A6/A14 
D7--A7/A15 

I/O PORT ADDRESSES 91, 93 AND 95 (READ/WRITE) 

I/O port addresses 91, 93 and 95 establish the 16-bit terminal count word for 
DMA Channels O, 1 and 2 respectively. Each of these ports must be accessed 
twice to read or write the terminal count word of the associated DMA Channel. 
When the port is first accessed, the data byte contains the terminal count 
bits CO--C7. When the port is accessed the second time, the data byte 
contains the terminal count bits C8--C13, plus one each read and write flag 
bit. Together these two bytes contain the terminal count word for the 
associated DMA Channel as follows: 
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• I/O port addresses ---- 91, 93 and 95 (read/write) 

• 91--Channel 0 

• 93--Channel 

• 95--Channel 2 

DMA Terminal Count 

DO--CO/C8 
D1--C1/C9 
D2--C2/C10 
D3--C3/C11 
D4--C4/C12 
D5--C5/C13 
D6--C6/WRITE 
D7--C7/READ 

I/O PORT ADDRESS 98 

This I/O Port accesses two 8-bit registers. A write to I/O port 98 loads the 
DMA Mode Register and a read of I/O port 98 reads the DMA Status Register. 
The information contained in the read and write data bytes is as follows: 

7-12 

• I/O port address ---- 98 (write) 

DMA Mode Register 

DO--Enables DMA Channel 0 (1;enable) 
D1--Enables DMA Channel 1 (1;enable) 
D2--Enables DMA Channel 2 (1;enable) 
D3--Enables DMA Channel 3 (not used) (set to 0) 
D4--Enables rotating priority (1;enable) 
D5--Enables extended write (1;enable) 
D6--Enables TC stop (1;enable) 
D7--Enables Autoload (1;enable) 

• I/O port address ---- 98 (read) 

DMA Status Register 

DO--TC status for 
D1--TC status for 
D2--TC status for 
D3--TC status for 
D4--Update flag 
D5--Not used (set 
D6--Not used (set 

Channel 
Channel 
Channel 
Channel 

to 0) 
to 0) 

0 
1 
2 
3 (not used) 
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D7--Not used (set to 0) 

I/O PORT ADDRESSES B8 AND B9 (WRITE) 

I/O port address BB accesses the lower memory board (0000--7FFF) and I/O port 
address B9 accesses the upper memory board (8000--FFFF). A write to either 
I/O port address places the first four bits of the control byte (the Physical 
Address) in the associated memory relocation RAM. The remaining bits in the 
control byte are used to control associated logic circuits. The information 
contained in the data byte is as follows: 

• I/O port address ---- BB and B9 (write) 

Low and High Memory Board Control Byte 

DO--PAO 
D1--PA1 
D2--PA2 
D3--PA3 
D4--Relocation Logic (1•disable) 
D5--Counter Reset (1•reset) 
D6--Extended Bank Comparator (1•disable) 
D7--Not used (set to 0) 

I/O PORT ADDRESSES BB AND B9 (READ) 

I/O port address BB accesses the lower memory board and I/O port address B9 
accesses the upper memory board. A read from either address retrieves the 
status byte from the specified memory relocation logic and associated logic 
circuitry as follows: 

• I/O port address BB and B9 (read) 

Low and High Memory Board Status Byte 

DO--PAO 
D1--PA1 
D2--PA2 
D3--PA3 
D4--Disable Latch status (1•disable) 
D5--Not used 
D6--Extended Bank disable status (1•disable) 
D7--Not used 

@AUG 19B1 7-13 



Technical Reference Material---8301 MDU Service 

I/O PORT ADDRESSES CA, CC, AND CE (READ/WRITE) 

I/O port addresses CA, CC and CE are used to access the various ACIA ports. 
When any of these ports are accessed during a write operation, the associated 
control byte is sent to the Port's ACIA. When these addresses are read, a 
status byte is received from the associated Port's ACIA. The information 
contained in the control and status data bytes is as follows: (Refer to the 
manufacturer's data sheet for more detailed information on the setting of the 
bits in the control and status bytes.) 

• CA--ACIA Remote Communications Port 

• CC--ACIA Auxiliary Port 

• CE--ACIA System Terminal Port 

• I/O port addresses ---- CA, CC and CE (write) 

ACIA Port Control Byte 

DO--CRO (Counter Divide Select 1) 
D1--CR1 (Counter Divide Select 2) 
D2--CR2 (Word Select 1) 
D3--CR3 (Word Select 2) 
D4--CR4 (Word Select 3) 
D5--CR5 (Transmitter Control 1 ) 
D6--CR6 (Transmitter Control 2) 
D7--CR7 (Receive Interrupt Enable) 

• I/O port addresses ---- CA, CC and CE (read) 

ACIA Port Status Byte 

DO--RDRF (Receiver Data Register Full) 
D1--TDRE (Transmit Data Register Empty) 
D2--DCD (Data Carrier Detect) 
D3--CTS (Clear-to-Send) 
D4--FE (Framing Error) 
D5--0VRN (Receiver Overrun) 
D6--PE (Parity Error) 
D7--IRQ (Interrupt Re~uest) 

7-14 @AUG 1981 



Technical Reference Material---8301 MDU Service 

I/O FORT ADDRESSES CB, CD AND CF 

A write to I/O port addresses CB, CD and CF loads the data byte into the 
associated ACIAs transmit data register for transmission to the external 
peripheral connected to the ACIA port. A read of these I/O port addresses 
reads the contents of the associated ACIAs receive data register and places 
the data read on the 8301 data bus. 

• CB--ACIA Remote Communications Port 

• CD--ACIA Auxiliary Port 

• CF--ACIA System Terminal Port 

• I/O port address ----CB, CD and CF (read/write) 

ACIA Data Byte 

DO--BDO 
D1 --BD1 
D2--BD2 
D3--BD3 
D4--BD4 
D5--BD5 
D6--BD6 
D7--BD7 

I/O PORT ADDRESS E7 

When I/O port address E7 is written to, a control byte is sent to the 
Language Processor board. The information contained in the data byte is as 
follows: 

• I/O port address ---- E7 (write) 

Language Processor Board Control Byte 

DO--Not used 
D1--Not used 
D2--Debug Sequencer (1;clock slow, O•clock fast) 
D3--Not used 
D4--Not used 
D5--Not used 
D6--Not used 
D7--Active (1•board active, O•board inactive) 
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I/O PORT ADDRESS E8 

The HSI port's UART is activated by I/O port addresses E8 and E9. I/O port 
address E8 permits the system processor to read or write parallel data 
from/to the UART. A write to I/O port E8 permits the system processor to 
load parallel data from the data bus into the UARTs transmitter buffer 
register. The UART converts the parallel data to serial data and transmits 
it to the DMU. 

During a read operation, the UART converts the serial data from the DMU to 
parallel data and stores it in the UARTs receiver buffer register. A read of 
I/O port E8 permits the system processor to read the parallel data in the 
UARTs receiver buffer register. 

The data bytes associated with I/O port address E8 for both read and write 
operations is as follows: 

• I/O port address ---- E8 (read/write) 

HSI Parallel Data Byte 

DO--DO 
D1--D1 
D2--D2 
D3--D3 
D4--D4 
D5--D5 
D6--D6 
D7--D7 

I/O PORT ADDRESS E9 

I/O port address E9 provides control of the HSI UART and DMA ports during a 
write operation and the status of the ports during a read operation. The 
information contained in the control and status bytes is as follows: 
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• I/O port address ---- E9 (write) 

HSI Port Control Byte 

DO--DMA Channel 0 - Memory-to-Memory Read 
(O;program memory, 1;system memory) 

D1--HSIN (High-speed Serial In) Interrupt Enable 
(1;enable) 

D2--HSO (High-speed Serial Out) Interrupt Enable 
(1;enable) 

D3--DENBL (DMA Interrupt Enable) 
(1;enable) 

D4--DMAR (DMA Read Enable)(from memory) 
(1;enable) 

D5--DMAW (DMA Write Enable)(to memory) 
(1;enable) 

D6--DMA Channel 1 - Memory-to-Memory Write 
(O;program memory, 1;system memory) 

D7--DMA Channel 2 - DMA-to-HSI Read/Write 
(O;program memory, 1;system memory) 

• I/O port address ---- E9 (read) 

HSI Port Status Byte 

DO--DA (HSI Data Available) 
(1;data available) 

D1--TBRE (HSI Transmit Buffer Register Empty) 
(1;buffer empty) 

D2--0E (Overrun Error) 
(1;error) 

D3--FE (Framing Error) 
(1;error) 

D4--PE (Parity Error) 
(1;error) 

D5--Receive Error Flag 
(1;error received) 

D6--Self Test LED (Front Panel) 
D7--HSI Port CTS Flag 

(1;clear-to-send) 

I/O 'PORT ADDRESS EA 

I/O port address EA provides control and status of the 8-bit Parallel Test 
Port. During a write operation the control byte is clocked into an 8-bit 
latch. During a read operation the status byte is gated onto the data bus. 
The information in the control and status bytes is as follows: 
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• I/O port address ----EA (write) 

Parallel Test Port Control Byte 

DO--STRB 
D1 --CO 
D2--C1 
D3--UM/WP ENBL (1;enable) 
D4--DISC INTRPT ENBL (1;enable) 
D5--BOOT ROM ENBl (Q;enable) 
D6--DIAG ROM ENBL (1;enable) 
D7--WR PTCT INTRPT ENBL (1;enable) 

• I/O port address ----EA (read) 

Parallel Test Port Status Byte 

DO--Not used 
D1--Not used 
D2--Not used 
D3--Not used 
D4--Not used 
D5--Not used 
D6--Not used 
D7--Disc Flag;1 

I/O PORT ADDRESS EB 

During a write operation the associated data byte of I/O port address EB 
contains the 8-bit parallel data for the Parallel Test Port. During a read 
operation the 8-bit parallel data is gated onto the system data bus. The 
information contained in the data bytes is as follows: 

7-18 

• I/O port address ---- EB (write) 

Parallel Test Port Data Output 

DO--DODO 
D1--DOD1 
D2--DOD2 
D3--DOD3 
D4--DOD4 
D5--DOD5 
D6--DOD6 
D7--DOD7 
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• I/O port address ----EB (read) 

Parallel Test Port Data Input 

DO--DIDO 
D1 --DID1 
D2--DID2 
D3--DID3 
D4--DID3 
D5--DID5 
D6--DID6 
D7--DID7 

I/O PORT ADDRESS EC 

I/O port address EC is used to enable/disable the interval timer and to reset 
the 2650A-1 microprocessor. A write to this port enables or disables the 
interval timer by setting the correct bits in the data byte. A read of this 
port resets the 2650A-1 (the associated data byte is disregarded). 

• I/O port address ---- EC (write) 

Interval Timer Enable Byte 

DO--Interval Timer (1;enabled, Q;disabled) 
D1 --Not used 
D2--Not used 
D3--Not used 
D4--Not used 
D5--Not used 
D6--Not used 
D7--Not used 

• I/O port address---- EC (read) 

Associated data byte not used 

I/O PORT ADDRESS ED 

I/O port address ED is used to display the status and error code messages 
from the ROM-Based Diagnostic (Power-Up) tests on six LEDs. This port is 
also used to determine the positions of the 6-bit DIP switch used during the 
power-up tests. When this port is written to the associated data byte is 
used to enable or disable the six LEDs. When this port is read the logic 
states of the 6-bit DIP switch are forced onto the data bus. The information 
in the data bytes is as follows: 
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• I/O port address ---- ED (write) 

LED Display Port 

DO--LED 0 (1•enabled) 
D1--LED 1 (1•enabled) 
D2--LED 2 (1•enabled) 
D3--LED 3 (1•enabled) 
D4--LED 4 (1 •enabled) 
D5--Front Panel LED (self test)(1•enabled) 
D6--Not used 
D7--Not used 

• I/O port address ---- ED (read) 

Power-Up Mode Switch Port 

DO--Not used 
D1--Not used 
D2--Switch position 
D3--Switch position 2 
D4--Switch position 3 
D5--Switch position 4 
D6--Switch position 5 
D7--Switch position 6 

I/O PORT ADDRESS EE 

( 1 -Open or Off) 
( 1 -Open or Off) 
( 1 -Open or Off) 
(1 -Open or Off) 
( 1 -Open or Off) 
(1 -Open or Off) 

I/O port EE is the Bank Switching port. A write to this I/O port determines 
which 16K memory block is accessed, selects system or program memory, and 
enables or disables the MAPEN(H) signal to memory map/write protect 
circuitry. The information contained in the data byte is as follows: 

• I/O port address ---- EE (write) 

Bank Switching Byte 

DO--Address Bit BA14 
D1--Address Bit BA15 
D2--CMEM(H) (1•system memory O•program memory) 
D3--MAPEN(H) (1•enable) 
D4--Not used 
D5--Not used 
D6--Not used 
D7--Not used 

The states of BA14 and BA15 determine which 16K block of memory is accessed, 
as follows: 
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I/O PORT ADDRESS EF 

BA15 l BA14 
;;;;;;1------

0 I 0 
0 l 1 
1 l 0 
1 l 1 

I 

Memory selected 

------------------0000---3FFF 
4000---7FFF 
8000---BFFF 
COOO---FFFF 

---'--- ---------

I/O port EF is the Sync I/O port. This port is used for test purposes during 
a read operation. When I/O port EF is read, the control line SYNC(L) goes 
low. This control line can then be tested at TP-2. The data on the data bus 
is disregarded. 

I/O PORT ADDRESS F2 

I/O port address F2 provides access to the Interrupt Pending Register on the 
Emulator Controller board. This register contains the status of the eight 
interrupts that are generated on the Emulator Controller board. The 
information contained in the data byte is as follows: 

• I/O port address ---- F2 (read) 

Interrupt Pending Register 

DO--Interrupt 31 
D1--Interrupt 30 
D2--Interrupt 29 
D3--Diagnostics 
D4--Emulator Halt 
D5--Single-cycle 
D6--BP2 
D7--BP1 

I/O PORT ADDRESS F3 

I/O port address F3 provides access to the SVC Mapping Register. This 
register allows emulator processor SVCs to be mapped to any address between 
0000 and OOFF on even 16-byte boundaries. The information contained in the 
data byte is as follows: 
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• I/O port address ---- F3 (write) 

SVC Mapping Register 

DO--SVCO(H) 
D 1 --SVC 1 (H ) 
D2--SVC2(H) 
D3--SVC3 (H) 
D4--Not used 
D5--Not used 
D6--Not used 
D7--Not used 

I/O PORT ADDRESS F4 

I/O port address F4 provides access to 
The system processor writes the upper 
into this register. The information 
follows: 

the Extended Bank Switch Register. 
eight bits of an extended bank address 
contained in the data byte is as 

• I/O port address ---- F4 (write) 

Extended Bank Switch Register 

DO--A16 
D1--A17 
D2--A18 
D3--A19 
D4--A20 
D5--A21 
D6--A22 
D7--A23 

I/O PORT ADDRESS F5 

I/O port address F5 provides access to the Extended Jump Address Register. 
When JMP ADR EXTD(L) is asserted, the system processor writes an 8-bit 
extended jump address into this register. The information contained in the 
data byte is as follows: 
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• I/O port address ---- F5 (write) 

Extended Jump Address Register 

DO--JA16 
D1--JA17 
D2--JA18 
D3--JA19 
D4--JA20 
D5--JA21 
D6--JA22 
D7--JA23 

I/O PORT ADDRESS F6 

I/O port address F6 provides access to the BP1 Extended Address Register 
during a write operation and permits reading the PC Next Extended Address 
Register during a read operation. 

A write to I/O port F6 loads the BP1 Extended Address Register. This 
register is compared to each program address. When a program address is 
equal to the contents of the BP1 Extended Address Register, an interrupt is 
issued for breakpoint 1. 

A read to I/O port F6 accesses the PC Next Extended Address Register. When 
the system processor reads this register, the PC NEXT EXTD(L) signal goes low 
and the address of the next program instruction is forced onto the data bus. 

The information contained in the data bytes is as follows: 

• I/O port address ----F6 (write) 

@ AUG 1981 

BP1 Extended Address Register 

DO--BA1-16 
D1--BA1-17 
D2--BA1-18 
D3--BA 1-19 
D4--BA 1-20 
D5--BA 1-21 
D6--BA 1-22 
D7--BA 1-23 
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• I/O port address ---- F6 (read) 

PC Next Extended Address Register 

DO--PCN-16 
D1--PCN-17 
D2--PCN-18 
D3--PCN-19 
D4--PCN-20 
D5--PCN-21 
D6--PCN-22 
D7--PCN-23 

I/O PORT ADDRESS F7 

I/O port address F7 provides access to the BP2 Extended Address Register 
during a write operation and permits reading the PC Last Extended Address 
Register during a read operation. 

A write to I/O port F7 loads the BP2 Extended Address Register. This 
register is compared to each program address. When a program address is 
equal to the contents of the BP2 Extended Address Register, an interrupt is 
issued for breakpoint 2. 

A read to I/O port F7 accesses the PC Next Extended Address Register. When 
the system processor reads this register, the PC LAST EXTD(L) signal goes low 
and the address of the last program instruction is forced onto the data bus. 

The information contained in the data bytes is as follows: 
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• I/O port address ---- F7 (write) 

BP2 Extended Address Register 

DO--BA2-16 
D1--BA2-17 
D2--BA2-18 
D3--BA2-19 
D4--BA2-20 
D5--BA2-21 
D6--BA2-22 
D7--BA2-23 
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• I/O port address ---- F7 (read) 

PC Last Extended Address Register 

DO--PLC-16 
D1--PLC-17 
D2--PLC-18 
D3--PLC-19 
D4--PLC-20 
D5--PLC-21 
D6--PLC-22 
D7--PLC-23 

I/O PORT ADDRESS F8 

I/O port F8 is the Debug Control Port. When this port is written to, the OUT 
CNTRL(L) signal goes low, and the lower five bits of the data bus are forced 
into the breakpoint register. The information contained in the data byte is 
as follows: 

• I/O port address ---- F8 (write) 

Debug Control Byte 

DO--B1R - Enable BP1 on read (O•enable) 
D1--B1W - Enable BP1 on write (O•enable) 
D2--B2R - Enable BP2 on read (O•enable) 
D3--B2W - Enable BP2 on write (O•enable) 
D4--S/CY - Enable single-cycle (O•enable) 
D5--Not used 
D6--Not used 
D7--Not used 

I/O PORT ADDRESS F9 

I/O port F9 is the Debug Command Port. When this port is written to, the OUT 
CMD(L) signal goes low, and the lower five bits of the data bus act as 
control signals and are sent to four flip-flops and a NAND gate. The 
information contained in the data byte is as follows: 

@ AUG 1981 7-25 



Technical Reference Material---8301 MDU Service 

• I/O port address ---- F9 (write) 

Debug Command Byte 

DO--FR - Forced reset (O;reset enable) 
D1--FI - Forced interrupt (O;enable) 
D2--FJ - Forced jump (O;enable) 
D3--IM - Mask debug interrupts (O;enable) 
D4--SVC - Enable SVC (1;enable) 
D5--SE - Sequence Enable (O;enable) 
D6--Not used 
D7--Not used 

I/O PORT ADDRESS FA 

I/O port address FA provides access to the Low-Order Jump Address Register. 
When I/O port FA is written to, the JMP ADR LO(L) signal goes low, and the 
states of each bit of the data bus are stored in this register as the 
low-order byte of a forced jump address. The information contained in the 
data byte is as follows: 

• I/O port address ----FA (write) 

Lo-Order Jump Address Register 

DO--JAO 
D1--JA1 
D2--JA2 
D3--JA3 
D4--JA4 
D5--JA5 
D6--JA6 
D7--JA7 

I/O PORT ADDRESS FB 

I/O port address FB permits access to the High-Order Jump Address Register. 
When I/O port FB is written to, the JMP ADR HI(L) signal goes low, and the 
states of each bit of the data bus are stored in this register as the 
High-Order byte of a forced jump address. The information contained in the 
data byte is as follows: 
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• I/O port address ---- FB (write) 

High-Order Jump Address Register 

DO--JA8 
D1 --JA9 
D2--JA10 
D3--JA 11 
D4--JA12 
D5--JA13 
D6--JA14 
D7--JA15 

I/O PORT ADDRESS FC 

I/O port address FC provides access to the BP1 Low-Order Address Register 
during a write operation and to the PC Next Low-Order Address Register during 
a read operation. 

A write to I/O port FC loads the BP1 Low-Order Address Register. The 
contents of this register are compared to the least significant byte of each 
program address. When the least significant byte of a program address is 
equal to the contents of the BP1 Low-Order Address Register, an interrupt is 
issued for breakpoint 1. 

A read of I/O port FC accesses the PC Next Low-Order Address Register. When 
the system processor reads this register, the PC NEXT LO(L) signal goes low, 
and the Low-Order address of the next program instruction is forced onto the 
data bus. 

The information contained in the read and write data bytes is as follows: 

• I/O port address ---- FC (write) 
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BP1 Low-Order Address Register 

DO--BA1-0 
D1--BA1-1 
D2--BA 1-2 
D3--BA 1-3 
D4--BA 1-4 
D5--BA1-5 
D6-~BA 1-6 
D7--BA 1-7 
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• I/O port address ---- FC (read) 

PC Next Low-Order Address Register 

DO--PCNO 
D1--PCN1 
D2--PCN2 
D3--PCN3 
D4--PCN4 
D5--PCN5 
D6--PCN6 
D7--PCN7 

I/O PORT ADDRESS FD 

I/O port address FD provides access to the BP1 High-Order Address Register 
during a write operation and to the PC Next High-Order Address Register 
during a read operation. 

A write to I/O port FD loads the BP1 High-Order Address Register. The 
contents of this register are compared to the most significant byte of each 
program address. When the most significant byte of a program address is 
equal to the contents of the BP1 High-Order Address Register, an interrupt is 
issued for breakpoint 1. 

A read of I/O port FD accesses the PC Next High-Order Address Register. When 
the system processor reads this register, the PC NEXT HI(L) signal goes low, 
and the most significant byte of the address of the next program instruction 
is forced onto the data bus. 

The information contained in the read and write data bytes is as follows: 
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• I/O port address ---- FD (write) 

BP1 High-Order Address Register 

DO--BA 1-8 
D1--BA1-9 
D2--BA1-10 
D3--BA 1-11 
D4--BA 1-12 
D5--BA1-13 
D6--BA1-14 
D7--BA1-15 
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• I/O port address ---- FD (read) 

PC Next High-Order Address Register 

DO--PCN8 
D1--PCN9 
D2--PCN10 
D3--PCN11 
D4--PCN12 
D5--PCN13 
D6--PCN14 
D7--PCN15 

I/O PORT ADDRESS FE 

I/O port address FE provides access to the BP2 Low-Order Address Register 
during a write operation and to the PC Last Low-Order Address Register during 
a read operation. 

A write to I/O port FE loads the BP2 Low-Order Address Register. The 
contents of this register are compared to the least significant byte of each 
program address. When the least significant byte of a program address is 
equal to the contents of the BP2 Low-Order Address Register, an interrupt is 
issued for breakpoint 2. 

A read of I/O port FE accesses the PC Last Low-Order Address Register. When 
the system processor reads this register, the PC LAST LO(L) signal goes low 
and the least significant byte of the address of the next program instruction 
is forced onto the data bus. 

The information contained in the read and write data bytes is as follows: 

• I/O port address ---- FE (write) 
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BP2 Low-Order Address Register 

DO--BA2-0 
D1--BA2-1 
D2--BA2-2 
D3--BA2-3 
D4--BA2-4 
D5--BA2-5 
D6--·BA2-6 
D7--BA2-7 
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• I/O port address ---- FE (read) 

PC Last Low-Order Address Register 

DO--PCLO 
D1 --PCL1 
D2--PCL2 
D3--PCL3 
D4--PCL4 
D5--PCL5 
D6--PCL6 
D7--PCL7 

I/O PORT ADDRESS FF 

I/O port address FF provides access to the BP2 High-Order Address Register 
during a write operation and to the PC Last High-Order Address Register 
during a read operation. 

A write to I/O port FF loads the BP2 High-Order Address Register. The 
contents of this register is compared to the most significant byte of each 
program address. When the most significant byte of a program address is 
equal to the contents of the BP2 High-Order Address Register, an interrupt is 
issued for breakpoint 2. 

A read of I/O port FF accesses the PC Last High-Order Address Register. When 
the system processor reads this register, the PC LAST HI(L) signal goes low 
and the most significant byte of the address of the next program instruction 
is forced onto the data bus. 

The information contained in the read and write data bytes is as follows: 
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• I/O port address ----FF (write) 

BP2 High-Order Address Register 

DO--BA2-8 
D1--BA2-9 
D2--BA2-10 
D3--BA2-11 
D4--BA2-12 
D5--BA2-13 
D6--BA2-14 
D7--BA2-15 
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• I/O port address ---- FF (read) 

PC Last High-Order Address Register 

DO--PCL8 
D1--PCL9 
D2--PCL10 
D3--PCL11 
D4--PCL12 
D5--PCL13 
D6--PCL14 
D7--PCL15 

I/O PORT ADDRESSES D2 AND D3 (WRITE) 

When I/O port addresses D2 or D3 are written to, a control byte is sent to 
the System RAM board. The control byte of D2 is used by the diagnostic 
programs to check various functions on the System RAM board. The data byte 
controls the refresh interrupt, parity error interrupt, and parity 
complement. In addition, five bits from the control byte are used to turn 
five LED indicators OFF or ON. The associated control byte of D3 is used for 
paging selections. The information contained in the control bytes is as 
follows: 

• I/O port address ---- D2 (write) 
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Diagnostic Control Byte 

DO--Refresh Interrupt Enable (1•enable) 
D1--Parity Error (1•enable) 
D2--Parity Complement (1•complement)(O•true parity) 
D3--Diagnostic LED (1•off) 
D4--Diagnostic LED (1•off) 
D5--Diagnostic LED (1•off) 
D6--Diagnostic LED (1•off) 
D7--Diagnostic LED (1•off) 

NOTE 

All bits are set to zero at power-up. 

7-31 



Technical Reference Material---8301 MDU Service 

• I/O port address ---- D3 (write) 

System RAM Control Byte 

DO--Not used 
D1 --Not used 
D2--Not used 
D3--Not used 
D4--Not used 
D5--A13 (To Paging Switch) 
D6--A14 (To Paging Switch) 
D7--A15 (To Paging Switch) 

I/O PORT ADDRESSES D2 AND D3 (READ) 

I/O port addresses D2 and D3 accesses the parity error address latches on the 
System RAM board. A read from address D2 enables the lower order address 
latch and forces the low-order parity error address onto the data bus. A 
read from address D3 enables the higher order address latch and forces the 
high-order parity error address onto the data bus. 

The information contained in the read data bytes is as follows: 
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• I/O port address ---- D2 (read) 

Low-Order Parity Error Address 

DO--AO 
D1 --.A:1 
D2--A2 
D3--A3 
D4--A4 
D5--A5 
D6--A6 
D7--A7 

• I/O port address ---- D3 (read) 

High-Order Parity Error Address 

DO--A8 
D1--A9 
D2--A10 
D3--A 11 
D4--A 12 
D5--A13 
D6--A14 
D7--A 15 
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Section 8 

MAINTENANCE 

INTRODUCTION 

This section describes procedures for preventing or reducing equipment 
malfunction, includes techniques and aids for troubleshooting, and contains 
disassembly instructions and calibration procedures for the power supplies. 
Preventive maintenance improves equipment reliability. Should the equipment 
fail to operate properly, corrective measures should be taken immediately; 
otherwise, additional problems may develop within the equipment. 

STATIC-SENSITIVE DEVICES 

1. Minimize the handling of static-sensitive parts. 

2. Transport and store static-sensitive parts in their original 
containers, on a metal rail, or on conductive foam. Label any 
container having a static-sensitive assembly or device. 

3. Discharge the static charge on yourself by using a wrist strap 
before handling these devices. It is recommended that servicing 
of static-sensitive assemblies or devices be performed only at a 
static-free work station by qualified personnel. 

4. Do not allow anything capable of generating or holding a static 
charge onto the work station surface. 

5. Keep the leads shorted together whenever possible. 

6. Pick up the part by the body, never by the leads. 

7. Do not subject the part to sliding movements over any surface. 

8. Avoid handling parts in areas having a floor or work surface 
covering that contributes to the generation of a static charge. 

9. Use a soldering iron that has a connection to earth ground. 

10. Use a special anti-static suction-type desoldering tool, such as 
the Silverstat Soldapulit, or a wick-type desoldering tool. 
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REDUCING SUSCEPrIBILITY TO STATIC DISCHARGE 

TEKTRONIX microprocessor emulation systems provide a number of safeguards to 
reduce the chance of static discharge damage. 

~ 
Violation or modification of the following safeguards can result in 
ground loops and/or static discharge problems. 

1. The ground (earth) wire of the primary power cable is connected 
to the chassis where the cable enters the unit. 

2. The shields of interconnecting EIA cables are grounded to the 
chassis at the cable entrance or egress of each unit. 

3. All interconnecting ribbon cables have a built-in ground plane 
which is grounded to the chassis at the cable entrance or egress 
of each unit. 

4. Ground loops have been avoided by installing a common ground 
between all units. Grounding straps are utilized where 
necessary. Refer to your 8550 MDL Installation Guide. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of cleaning, visual inspection, and 
performance checks. The preventive maintenance schedule established for the 
equipment should be based on the amount of use, and on the environment in 
which the equipment is operated. 

CLEANING 

Clean the equipment often enough to prevent dust or dirt from accumulating in 
or on it. Dirt acts as a thermal insulator and prevents efficient heat 
dissipation. It also provides high-resistance electrical leakage paths 
between conductors or components in a humid environment. 

8-2 

~ 
Do not allow water to get inside any enclosed assembly or 
components, such as switch assemblies, potentiometers, etc. Do not 
clean any plastic materials with organic cleaning solvents (such as 
benzene, toluene, xylene, acetone, or similar compounds); they may 
damage the plastic. 
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Exterior 

Clean the dust from the outside of the equipment by cleaning the surface with 
a soft cloth or brush. The brush will remove dust from around the front 
panel selector buttons. Hardened dirt may be removed with a cloth dampened 
in water that contains a mild detergent. Abrasive cleaners should not be 
used. 

Interior 

Clean the interior by loosening accumulated dust with a dry, soft brush, then 
blow the loosened dirt away with low-pressure air. If the circuit board 
assemblies need cleaning, remove the circuit board and clean with a dry, soft 
brush. Hardened dirt or grease may be removed with a cotton-tipped 
applicator dampened with a solution of mild detergent and water. Abrasive 
cleaners should not be used. 

After cleaning, allow the interior to dry thoroughly before applying power to 
the equipment. 

VISUAL INSPECTION 

After cleaning, carefully check the equipment for such defects as defective 
connections and damaged parts. The remedy for most visible defects is 
obvious. If heat-damaged parts are discovered, try to determine the cause of 
overheating before replacing the damaged part; otherwise, the damage may be 
repeated. 

TROUBLESHOOTING 

Your Tektronix Service Support Center is best suited to perform repairs on 
this unit. However, the following general troubleshooting procedures may aid 
you in tracing a problem to its source. 

Before beginning any troubleshooting work, check your warranty or service 
agreement. To prevent voiding the warranty, all service must be performed by 
Tektronix, Inc. for the first 90 days following delivery. 

GENERAL 

1. Check that all cabling is installed properly. 

2. Verify that the system terminal is operating correctly. 

3. Check that the Emulator Controller board is in the correct slot 
(J5 on the Main Interconnect board). 

4. After shutting off primary power to the system, remove all 
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circuit boards from 
boards' edge connector 
Interconnect board. 

the Main Interconnect board. 
and replace the boards in 

5. Check all power supply levels (these levels are 
accessible at test points on each board). 

Clean each 
the Main 

usually 

6. If a duplicate set of boards is available, try swapping the 
boards, one by one, to find the defective board. 

8301 WILL NOT BOOT FROM 8501 

With the 8550 MDL DOS/50 Disc properly installed in the 8501, press both 8301 
and 8501 RESTART switches. The operating system should boot from the disc 
into the 8301 System Memory. If it does not, check the following: 

1. The power-up tests for both 8301 and 8501 must be passed before 
the operating system can boot. Check the system terminal for 
messages ( "8301 BOOT" and "8501 BOOT") indicating the uni ts have 
passed their power-up tests (ROM-Based Diagnostics). If these 
messages are not displayed, refer to the ROM-Based Diagnostic 
sections in the appropriate service manuals. 

2. If both messages are displayed and the operating system has not 
booted, try using another Operating System Disc. 

3. If it still will not boot, remove the DOS/50 Disc and replace it 
with the 8550 Disc-Based Diagnostic Disc. Refer to Section 4 in 
this manual for information and instructions on using this disc. 

TROUBLESHOOTING AIDS 

Diagrams 

Circuit diagrams are given on foldout pages in the Diagrams section, Volume 
II of this manual. The circuit number and electrical value of each component 
are shown on the diagram. (See the first tab page for definition of the 
symbols used to identify components in each circuit.) Components on circuit 
boards are assigned vertical and horizontal grid numbers which correspond to 
the location of the component on the circuit board. Refer to the Replaceable 
Electrical Parts List section for a complete description of each component 
and assembly. Those portions of the circuit that are on circuit boards are 
enclosed with a black border line, with the name and assembly number shown on 
the border. 
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NOTE 

Corrections and modifications to the manual and equipment are 
described on inserts bound into the rear of the manual. Check this 
Change Information section for manual or instrument changes and 
corrections. 

Capacitor Marking 

The capacitance value of common disc capacitors and some 
marked in microfarads on the side of the component body. 
capacitors are color-coded in picofarads. Tantalum 
color-coded as shown in Fig. 8-1. 

electrolytics is 
The white ceramic 
capacitors are 

Diode Code 

The cathode of each glass-encased diode is indicated by a stripe, a series of 
stripes, or a dot. Some diodes have a diode symbol printed on one side. 
Figure 8-2 illustrates diode types and polarity markings that are used in 
this equipment. 
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POLARITY & ~ ~1stFIGURE 
VOLTAGE 

n~2ndFIGURE 
.YL'7'7n ~MULTIPLIER 

n 
~ 

DIPPED TANTALUM CAPACITOR MARKING 

A AND BCASE 

CAPACITANCE AND VOLTAGE COLOR CODE 

RATED CODE FOR CAPACITANCE 
VOLTAGE COLOR IN PICOFARADS 
voe 25•c 1st FIGURE 2nd FIGURE MULTIPLIER 

3-4 BLACK 0 0 NONE 

3-6 BROWN 1 1 X10 

3-10 RED 2 2 x102 

3-15 ORANGE 3 3 X103 

3-20 YELLOW 4 4 x10• 

3-25 GREEN 5 5 x1os 

3-35 BLUE 6 6 X106 

3-50 VIOLET 7 7 X107 

GRAY 8 8 

3 WHITE 9 9 2353-65. 

Fig. 8-1 Tantalum capacitor color 
code. 

Fig. 8-2 

Transistor and Integrated Circuit Pin Configuration 

C1664-14 

Diode polarity marking. 

Lead identification for the transistors is shown in Fig. 8-3. IC pin 
arrangement diagrams are shown, when necessary, on the back of the foldout 
schematic diagram. 
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Plastic-Cased Transistors 

Voltage Regulator 

Output 

'1 
I' 

© I , 
Tab Key 

Fig. 8-3 

FE T's 

IC 

Integrated Circuits 
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Metal-Cased Transistors 

B 
c~ 
·~E 

Casa"' 

(2184-36) 2312-8 

Pin configurations for semiconductor components. 

OBTAINING REPLACEMENT PARTS 

Most electrical and mechanical parts are available through your local 
Tektronix Field Office or representative. The Replaceable Electrical and 
Mechanical Parts List sections contain information on how to order these 
replacement parts. Many standard electronic components can be obtained 
locally in less time than required to order from Tektronix, Inc. It is best 
to duplicate the original component as closely as possible. Parts 
orientation and lead dress should be duplicated, since orientation may affect 
circuit interaction. 

If a component you have ordered has been replaced with a new or improved 
part, your local Field Office or representative will contact you concerning 
the change in the part number. 
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PARTS REPAIR AND EXCHANGE PROGRAM 

Tektronix service centers provide replacement or 
assemblies, in addition to the unit itself. 
center for this service. 

PREPARING THE 8301 FOR SERVICING POWER SUPPLIES 

repair service on major 
Contact your local service 

The 8301 must be powered-down and the top cover removed to inspect, remove 
and replace, or calibrate the power supplies. The top cover is a flat metal 
sheet with a small flange angled downward at its rear edge. The cover fits 
into two grooves along the top of the chassis. Two plastic retainers at the 
rear of the cover hold it in place. The retainers are fastened to the rear 
panel with screws. To take off the top cover, first ensure that power to the 
8301 is OFF, then remove the screws and retainers as shown in Fig. 8-4. 
Slide the top cover to the rear of the instrument and lift it away. 

3665-6 

Fig. 8-4. Removing the 8301 Top Cover. 

REMOVING THE IDWER SUPPLIES 

The 8301 contains three DC power supplies, located at the rear of the 
chassis. The two 12 Vdc supplies are mounted side by side, against the rear 
of the card cage. The 5 Vdc supply is fastened to the bottom of the chassis, 
next to the 12 Vdc units. Use the following procedure to remove any or all 
supplies. 
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REMOVAL OF ANY POWER SUPPLY 

1. Disconnect the power cord from the 8301 chassis, then remove the unit's 
top cover as previously explained. 

2. The optional Data Acquisition Interface board (DAIB) is shown in Fig. 
8-5. It is held to the 8301 back panel by four screws. If this option 
is installed, locate and remove the DAIB. When removing the ribbon 
cable and connector attached to the DAIB, handle it carefully to avoid 
damaging the cable connecting to the Real Time Trace board (RTT). 

2976-116 

Fig. 8-5. 8301 with top cover removed. 

3. Remove all circuit boards from the 8301 card cage. 

~ 
Exercise extreme care when handling these circuit boards. 
Avoid flexing the boards and do NOT stack them on each other. 
Store them in a temporary location away from heat, liquids, 
and dust. 

4. Locate and remove the power supply cover shown in Fig. 8-5. It is held 
by four screws. All three power supplies are now visible. The 
-/+12 Vdc supplies are mounted together, against the rear of the card 
cage. The +5 Vdc unit is mounted on the bottom of the chassis. 

5. Locate and remove the smaller half of the power supply cover shown in 
Fig. 8-6. It is held by two screws through the 8301 rear panel. 
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2976-117 

Fig. 8-6. 8301 Power Supplies. 

6. Locate and remove the line filter cover shown in Fig. 8-6. It is held 
by two nuts and one screw. As you remove the cover, avoid damaging the 
wiring directly above it. 

REMOVAL OF 12 VDC POWER SUPPLIES 

NOTE 

The next two steps in this procedure explains the removal of 
either 12 Vdc supply. If you wish to remove only the +5 Vdc 
supply, skip to step 9. 

7. Both 12 Vdc power supplies are protected by a metal bracket. The 
bracket is held by three screws. Locate and remove the bracket. 

8-10 

~ 
Several wires interconnect the two 12 Vdc power supplies. To 
remove either supply, you may need to disconnect the wires 
from both supplies. As you remove the wires, label them to 
avoid later confusion. 
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8. Each 12 Vdc power supply is held by two screws accessible through the 
card cage. As you face the front of the 8301, the +12 Vdc supply is on 
your left. Remove the appropriate unit. Refer to the replacement 
instructions for tips on reassembling the equipment. 

REMOVAL OF 5 VDC POWER SUPPLY 

NOTE 

The following instructions pertain to the removal of the 
+5 Vdc power supply only. 

9. The fan located above the +5 Vdc supply is held by four screws and four 
tubular spacers. Remove the fan and lay it aside. Avoid damaging the 
fan's wires. Don't lose the spacers. 

10. The 8301 rear panel must be removed. Figure 8-7 shows the screws that 
must be removed. Remove the screws in the rear panel. When the panel 
is loose, disconnect any remaining wiring and lay the panel carefully 
aside. 

8301 
Rear 

a 
'" 

Fig. 8-7. 8301 Rear Panel. 

2976-118 

11. The ac power cord receptacle is mounted on the bracket shown in Fig. 
8-7. The bracket is held to the chassis by two screws along the lower 
edge. Remove the screws and swing the bracket aside. Avoid damaging 
the wiring. 
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12. Six screws fasten the +5 Vdc power supply to the bottom of the 8301 
chassis. Locate and remove the screws. 

13. Loosen and remove the wiring from the +5 Vdc supply. Label each wire or 
make a simple diagram for reference during replacement. 

14. Remove the +5 Vdc power supply. 

This concludes the power supply removal procedures. 

REPLACING THE POWER SUPPLIES 

To replace a power supply, reverse the removal instructions. 
list gives several replacement hints: 

The following 

• When installing a 12 Vdc power supply, exercise extreme care to 
avoid pinching wires against the card cage or beneath the supply. 

• When reinstalling the fan, first install both lower screws and 
spacers in the fan housing, then position the fan on the card cage 
and tighten the screws. Finish by installing the two remaining 
spacers and screws. 

• The +5 Vdc supply wiring may carry 35 Amps during operation. Ensure 
that the wiring is properly installed and dressed to avoid short 
circuiting. 

CHECKOUT/CALIBRATION PROCEDURES FOR POWER SUPPLIES 

~ 
These power supplies are adjusted to conform to UL specifications 
and the appropriate adjustment pots sealed. This section includes 
calibration routines for readjustment of the supplies. If you 
service these supplies, or replace any components, perform the 
calibration routines carefully to ensure that the supply operates 
within UL specifications. Avoid power supply adjustments whenever 
possible. 

Use these routines to check & calibrate the 8301 DC power supplies. Each 
routine is dependent upon the previous ones; perform them in the order 
listed. The routines specify a variac; if one is not available, ensure that 
the 8301 is receiving the specified ac power and that the voltage selection 
switches (on the 8301 rear panel) are set accordingly. 

Several routines direct you to connect a load to the power supply output 
terminals. Ensure that the load's wiring and connectors have the appropriate 
current ratings. Do NOT connect a single, large load directly to the bus 
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(100-pin connectors on the Main Interconnect board). Uneven current 
distribution on the bus (100-pin connectors) may damage the Main Interconnect 
board. Large loads must be evenly distributed across the 100-pin connectors. 

The 8301 power supplies should not be allowed to exceed normal operating 
temperatures for long periods of time. These routines involve removing the 
ductwork which routes airflow to the supplies. Perform the routines quickly 
to avoid overheating the supplies. 

NOTE 

The following procedures apply to a primary input voltage of either 
115 or 230 volts. Where the procedures are different the 230 volt 
application is included in parentheses. 

TEST EQUIPMENT REQUIRED 

The following test equipment is required to perform the 
procedures for the power supplies: 

calibration 

Variac 

DMM 

Oscilloscope 

Dummy Loads 

A general purpose variac capable of providing 0 to 132 Vac (0 
to 250 Vac) depending on the normal ac supply voltage to the 
8301 • 

A Digital Multimeter capable of resistance measurements of 1 
ohm+/- 0.1 ohm and 0.1% DC voltage accuracy (TEKTRONIX DM 502 
or equivalent). 

General purpose capable of measuring 10, 50, and 120 mV p-p 
ripple voltages (TEKTRONIX 400- or 7000-Series Oscilloscopes 
or equivalent). 

The following dummy loads to be fabricated locally: 

• Two 1 .7 amp loads for 12.0 Vdc. 
• One 2.0 amp load for 12.0 Vdc. 
• One 35.0 amp load for 5-2 Vdc. 

PRIMARY AC VOLTAGE INPUT CHECK 

Perform this routine if the power supplies are new or in unknown condition. 
This procedure checks the ac input wiring, line voltage selection switches, 
the primary side of transformer, and the basic integrity of the three DC 
power supplies. Figure 8-8 shows the power cord receptacle on the 8301 rear 
panel and identifies the pins. 
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8-14 
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Fig. 8-8. 8301 power cord receptacle. 

1. Disconnect the power cord from the rear of the 8301. 

2. Remove all circuit boards from the 8301 card cage. 

3. Set the 8301 POWER switch ON. Make sure the power cord is still 
disconnected. 

4. Table 8-1 shows the correct resistances between pins 1 and 2 of 
the receptacle for all combinations of the two voltage selection 
switches. Use a DMM and the voltage selection switches to 
verify the resistances shown in Table 8-1. Deviations of more 
than 100% from the listed resistances indicate a problem. 

HI/LO 

I 
I 
I 

Table 8-1 
Primary Resistances 

115V /230V Switch 
1----------------------------------

Switch I 115V I 23ov 
;;;;;;;;;;;l;;;·---;;;;;;••••I;-;;;;==•=;-;;;; 

HI I approx 1 ohm I approx 2 ohm 
I I -----------1-----------------1----------------

LOW l approx 1 ohm I approx 2 ohm 

5. Set the voltage selection switches to 115V, HI. 

6. Remove the 8301 top cover. 

7. Remove the power supply cover shown in Fig. 8-5. 

8. Locate the the output terminals of the three DC power supplies. 

9. Connect a DMM to the output of one supply. Set the meter to the 
appropriate voltage range. 

10. Connect a variac to the 8301 power cord receptacle. 

11. Ensure that the variac is set to 0 Vac, then turn it ON. 
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12. Monitor the power input to the 8301 in watts. Do not exceed 100 
watts during this test. 

13. Slowly increase the variac from 0 Vac to 120(233) Vac. At 
120(233) Vac the DMM when connected to the 12 Vdc supplies 
should indicate a magnitude of 9 Vdc (or more), with the 
appropriate polarity. The DMM when connected to the +5 Vdc 
supply should indicate at least +4 Vdc. 

14. Repeat steps 9 through 13 for the remaining two power supplies. 

This concludes the primary ac voltage input check. 

OVERVOLTAGE PROTECTION ADJUSTMENT 

Use this routine to set the power supplies' overvoltage protection circuitry. 
The same procedure is used for each power supply. 

1. Remove all circuit boards from the 8301 card cage. 

2. Use a variac to supply normal ac power to the 8301. The normal 
ac supply voltage may be used in place of the variac. 

3. Connect a DMM to the output terminal of the appropriate power 
supply. 

4. Locate the OVERVOLTAGE PROTECT (OVP) pot on the power supply and 
set it fully clockwise (CW). 

5. Locate the VOLTAGE ADJUST (VA) pot on the power supply and set 
it to 6.2 Vdc (for the +5 V supply) or 13.3 Vdc (for the 12 V 
units). 

6. Turn the OVP pot counter-clockwise (CCW) until the supply shuts 
down, then back it off (CW) a few degrees. 

7. Set the 8301 POWER switch to OFF. This resets the overvoltage 
protection circuitry. 

8. Rotate the VA pot 1/4 turn CCW so that the OVP circuit will not 
trip. 

9. Set the 8301 POWER switch to ON. 

10. Slowly rotate the VA pot CW while watching the DMM to see where 
the supply shuts down. Ensure that the supply shuts down at 
6.2 Vdc +/-0.1 V (for the +5 V supply) or 13.3 Vdc +/-0.2 V (for 
the 12 V units). 
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You may need to repeat steps 6 through 10 several times to 
ensure that the supply shuts down at the proper voltage. In 
step 6, try backing the OVP pot off (cw) by a slightly different 
amount each time. 

11. If the supply is operating correctly, reset the VA pot to obtain 
an output of 5.2 Vdc (for the +5 V supply) or 12.0 Vdc (for the 
12 V units). 

This concludes the overvoltage protection adjustment routine. If the power 
supply is operating correctly, proceed to the current limit adjustment. 

CURRENT LIMIT ADJUSTMENT 

Perform this adjustment after ensuring that the overvoltage protection is set 
and operating properly. This procedure adjusts the current limits of all 
three power supplies. If all supplies are not adjusted, the designated load 
should still be connected to all supplies. 

I WARNING I 
This routine must be performed with the specified 
voltages to ensure that UL ratings are maintained. 
specified, but not necessary, as long as the correct 
are supplied. 

1. Use a variac to supply ac power to the 8301. 

2. Set the 8301 POWER switch to OFF. 

3. Set the variac to 120(233) Vac. 

input line 
A variac is 

ac voltages 

4. Set the 8301 voltage selection switches (on the back panel) to 
HI/115 (HI/230). 

5. Remove all boards from the 8301 card cage. 

6. Set the CURRENT LIMIT (CL) pots on all three power supplies 
fully clockwise (cw). 

7. Connect a load capable of drawing 1.7 amps across the output 
terminals of each 12 Vdc power supply. 

8. Connect a load capable of drawing 35 amps across the output of 
the +5 Vdc power supply. 

9. Set the 8301 POWER switch ON. 

10. Allow approximately 2 minutes for the power supplies to reach 
normal operating temperature. 
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11. Use a DMM and the VA pot to ensure that the +5 Vdc supply output 
is +5 • 20 V de. 

12. Use a DMM and the VA pots to ensure that both 12 Vdc supply 
outputs are 12.0 Vdc, with the appropriate polarity. 

13. Remove the 1.7 amp load from the +12 Vdc power supply. 

14. Connect a 2.0 amp load across the output terminals of the 
+12 Vdc supply. 

15. Connect a 1X oscilloscope probe to the +12 Vdc output terminal. 

16. Set the oscilloscope to display 50 mV p-p. 

17. Watch the oscilloscope and turn the appropriate CL pot CCW until 
you either obtain 50 mV p-p of ripple in the +12 Vdc supply or 
observe a 10 to 20 mV drop in the DC voltage. 

18. Swap the loads on the two 12 Vdc power supplies. The -12 Vdc 
supply should now have a 2.0 amp load. The +12 Vdc supply 
should have a 1.7 amp load. 

19. Move the oscilloscope probe to the output of the -12 Vdc supply. 

20. Watch the oscilloscope and turn the appropriate CL pot CCW until 
you either obtain 50 mV p-p of ripple or observe a 10 to 20 mV 
drop in the DC voltage. 

21. Replace the 2.0 Amp load with a 1.7 amp load. 

22. Reset the variac to 108(216) Vac. 

23. Move the oscilloscope probe to the output of the +5 Vdc supply. 

24. Set the oscilloscope to display 10 mV p-p. 

25. Watch the oscilloscope and turn the appropriate CL pot CCW until 
you either obtain 10 mV p-p of ripple or observe a 10 to 20 mV 
drop in the DC voltage. 

This concludes the power supply current limiting adjustments. 
supplies are operating properly, proceed to the regulation check. 

REGULATION CHECK 

If the 

Use this routine to ensure proper operation of the voltage regulation 
circuits in the three power supplies. Before performing this routine, ensure 
that the current limit adjustment is correct. 

1. Use a variac to supply normal ac power to the 8301. 
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2. The variac must be set according to the primary voltage 
selection switches on the 8301 rear panel. Table 8-2 shows the 
variac voltage to use for each configuration of the selection 
switches. Note the switch configuration on your 8301, then set 
the variac accordingly. 

I 
I 
I 

Table 8-2 
Variac Settings 

115V/230V Switch 
1--------------------------------------

Switch I 115V I 230V 

-----------1------------------1-------------------HI 1 108Vac to 132Vac I 216Vac to 250Vac 
I I -----------1------------------.-------------------

LOW I 90Vac to 110Vac I 180Vac to 220Vac 

3. Connect a load capable of drawing 1.7 amps to the output 
terminals of each 12 Vdc power supply. 

4. Connect a load capable of drawing 35 amps to the output 
terminals of the +5 Vdc power supply. 

5. Set the oscilloscope to display 120 mV p-p. 

6. Connect the oscilloscope to each 12 Vdc power supply. Ensure 
that each supply has no more than 120 mV p-p of ripple. 
Excessive ripple indicates a problem within the supply. 

7. Set the oscilloscope to display 50 mV p-p. 

8. Connect the oscilloscope to the +5 Vdc supply. 
supply has no more than 50 mV p-p of ripple. 
indicates a problem within the supply. 

Ensure that the 
Excessive ripple 

This concludes the calibration and check-out procedure for the 8301 power 
supplies. 
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Section 9 

SYSTEM CONTROLLER BOARD 

INTRODUCTION 

The System Controller board is the controlling element within the 8301 Figure 
9-1 is a functional block diagram of the major functions of the System 
Controller board. These functions consist of the following: 

• address and data bus scheme 

• system processor 

• power-on reset 

• memory map and write protect 

t interrupt priorities 

• clock generation 

• interval timer 

• bootstrap ROM 

• diagnostic ROM 

• I/O port interfaces 

ADDRESS AND DATA BUS SCHEME 

In Fig. 9-1, note there are two address buses and two data buses with 
separate designations for each, as follows: 

• address bus AO(H)---A15(H) 

• address bus BAO(H)---BA15(H) 

• data bus DO(H)---D7(H) 

• data bus BDO(H)---BD7(H) 
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The address bus, BAO(H)---BA15(H), and the data bus, BDO(H)---BD7(H), 
interface directly with the system processor. The address bus, 
AO(H)---A15(H), interfaces with the system address bus through directional 
buffers and the data bus, DO(H)---D7(H), interfaces with the system data bus 
through bidirectional buffers. The System Controller uses these buses as 
four distinct buses to permit the system processor to address and write/read 
data to/from the separated buses by controlling the flow of data through 
these buffers. 

SYSTEM PROCESSOR 

The system processor is 
control of the 8301. 
through software control 
co~+~olled by the system 

SysLem input/output 

Debugging 

System utilities 

a 2650A-1 microprocessor that provides overall 
Supervisory functions are provided to the system 

of the hardware circuitry. The software functions 
processor include: 

Directs aL .. lo activity for the system peripherals, 
including the system terminal, the line printer, and 
the High-speed Serial Interface (HSI). 

Executes the debug program and controls the emulator 
processor through separate debug hardware. 

Performs all system 
processing messages 
devices. 

utility 
between 

functions, such as 
system peripheral 

The system processor has full access to both system memory and program 
memory. The system processor performs input/output functions to all system 
peripherals through I/O interface ports. It also directs all other system 
and program circuit boards, such as the Emulator Controller, Language 
Processor, System/Program Memory, and Emulator Processor boards. 

POWER-ON RESET 

The power-on reset circuitry is provided to initialize the 8301 system during 
power-up and to reset the system during a restart. The power-up detector 
initiates a reset signal, causing RESET(L) to go low. When low, RESET(L) 
causes the system processor to fetch and execute the instruction at address 
0000 in the system memory. RESET(L), when low, is also used throughout the 
system to initialize or reset all of the circuit boards. When the RESTART 
switch on the Front Panel is set to the restart position, RESET(L) goes low, 
resetting the system processor and all of the circuit boards. 
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MEMORY MAP AND WRITE PROTECT 

The memory map function involves both the 8301 Program Memory and the 
prototype memory, when operating in emulation mode 1. This function permits 
mapping assignments to be made to the 8301 Program Memory and/or the 
prototype memory. Figure 9-2 shows the functional control of the memory 
mapping feature. Memory mapping permits the user to assign 128-byte blocks 
of memory address space to either the 8301 Program Memory or the prototype 
memory, throughout a total address space of 64K bytes. The UMAP(L) control 
line determines whether the 128-byte memory block is stored in program memory 
or prototype memory. This function also provides write protection to the 
8301 Program Memory. The memory write protect function is similar to the 
memory mapping, in that any 128-byte block within the 8301 Program Memory 64K 
address space can be write-protected. The RAM INH(L) line determines which 
of the 128-byte blocks of program memory are write-protected. If a write 
violation occurs, an interrupt is generated. The write-protect function does 
not affect the prototype memory. 

RAM INH(L) 

B301 
Data Bus 

Emulator 
Processor 

Data Bus 

I g]ill[S±Jill[~ Data Bus ~-8J28J22.ill 
L Selector r" 

UMAP(L) ---------' 

Prototype 
Data Bus 

2976-121 

Fig. 9-2. Memory map functional control. 

The memory map consists of two 256 x 1-bit RAM storage devices, for a total 
of 512 bits of storage capacity. The memory capacity of 64K bytes is divided 
into 512 blocks. Each block has 128 bytes of memory and is represented as 
one bit in the 512-bit memory map. Each bit in the memory map is used to 
define one of the 512 blocks of memory as being in the 8301 Program Memory or 
the prototype memory. The write-protect logic consists of two 256 x 1 -bit 
RAM storage devices, for a total of 512 bits of storage capacity. The 
write-protect and memory map storage are identical, with the exception of the 
DI (data in) and the DO (data out) lines. Each of the 512 blocks of 8301 
Program Memory can be write-protected by setting the write-protect bit for 
each block. 

The uppermost 512 addresses (FEOO through FFFF) of the system memory address 
space are used to store the memory map and write-protect information in the 
memory map and write-protect RAM storage devices. When these addresses are 
accessed, data bus bits DO and D2 are stored in the RAMs on a write operation 
or read from the RAMs on a read operation. 
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INTERRUPT PRIORITIES 

The system processor (2650A-1 microprocessor) in the System Controller has 
vector interrupt capabilities. The starting address of a service routine 
(interrupt) is called an interrupt vector and is read by the system processor 
as a vector address from the data bus. The system processor can service up 
to 32 of these interrupts on a priority basis. Sixteen of the interrupts are 
encoded and placed on the data bus by the System Controller and sixteen are 
encoded and placed on the data bus by the Emulator Controller. A priority is 
established for each interrupt, with the System Controller interrupts having 
a higher priority than the Emulator Controller interrupts. Table 9-1 shows 
the priority assignment, vector address, and function or interrupting device 
for each interrupt. The priority encoding and enabling of these interrupts 
is controlled by logic circuitry on the System Controller and Emulator 
Controller boards. 

Each interrupting device/function has a dedicated interrupt flip-flop/latch 
associated with it. When a device requests an interrupt, the corresponding 
interrupt flip-flop/latch is set. The priority encoders ensures that the 
highest priority of the 16 encoded interrupts on the System Controller board 
is serviced first. If more that one interrupt is present at one time, the 
highest priority interrupt is serviced first. The lower priority interrupt 
remains set in its associated flip-flop/latch and is serviced when the higher 
interrupts are completed. 

Table 9-2 contains the following information: 

• A list of the system bus interrupt lines associated with each of the 
16 interrupts encoded by the System Controller board. 

• The associated flip-flop/latch output control line. 

• Where the interrupt is originated. 

• The function of the interrupt. 

Referring to Table 9-1 and 9-2, the 16 interrupts encoded by the system 
processor are assigned as follows: 

• Seven interrupt flip-flops are located on the System Controller 
board. 

• Three interrupts are passed from the peripheral devices through the 
associated ACIAs. 

• Three interrupts are reserved. 

• Three interrupts are not assigned. 
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9-6 

Priority 
;;:;;;:;;;;;;;;:;;;:;:;;;;: 

0 
1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
1 5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Table 9-1 
Interrupt Vectors 

Vector I 
I 

Address l Function 

----------------:----------------------------' 
0000 
0002 

0004 
0006 

0008 
OOOA 
oooc 

OOOE 
0010 
0012 
0014 
0016 
0018 
001A 
001C 
001E 
0020 
0022 
0024 
0026 
0028 
002A 
002C 
002E 
0030 
0032 
0034 
0036 
0038 
003A 
003C 
003E 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reset 
System Memory 
Parity Error 
Write Protect Violation 
Reserved for Program 
Memory Parity Error 
H.S. Interface In 
H.S. Interface Out 
Remote Communications Port 
(ACIA) 
Auxiliary Port (ACIA) 
System Terminal Port (ACIA) 
Interval Timer 
DMA 
Manufacturing Test Port 
NA 
PROM Programmer 
NA 
System Memory Refresh 
Emulator SVC 1 
Emulator SVC 2 
Emulator SVC 3 
Emulator SVC 4 
Emulator SVC 5 
Emulator SVC 6 
Debug SVC 1 (Dump--Restore) 
Debug SVC 2 (Get--Put) 
Breakpoint 1 
Breakpoint 2 
Single Cycle 
Emulator Halted 
Diagnostic Interrupt 
RTPA Interrupt 29 
RTPA Interrupt 30 
RTPA Interrupt 31 

NA•Not Assigned 

REV A AUG 1981 



System Controller Board---8301 MDU Service 

Table 9-2 
Flip-Flop/Latch Interrupts on the System Controller Board 

System Bus I Flip-Flop/Latch I Origin Of I 
Line Name I Output Line I Interrupt I Function 

-------·-·---'------------------:----------------'------------------
INT O(L) 

INT 1 (L) 

INT 2(L) 

INT 3(L) 

INT 4(L) 

INT 5(L) 

INT 6(L) 

INT 7(L) 

INT 8(L) 

INT 9(L) 

INT 10(L) 

INT 11 (L) 

INT 12 (L) 

INT 13(L) 

INT 14 (L) 

INT 15(L) 

REV A AUG 1 981 

RESET (L) 
' I I Sys. Cont. & 
1 Front Panel 
I 
I 

SMEM PARITY(L) I System RAM 
I 
I 

WRITE PROT(L) Sys. Cont. 

----------

HS IN(L) Sys. Cont. 

HS OUT (L) Sys. Cont. 

RINT(L) ACIA (Sys. 
Cont.) 

AINT(L) ACIA (Sys. 
Cont.) 

TINT(L) ACIA (Sys. 
Cont.) 

CIDCK INT (L) Sys. Cont. 

DMA INT (L) Sys. Cont. 

DISC INT (L) Sys. Cont. 

----------
INT 13 (L) PROM Prog. 

----------
INT 15 (L) System RAM 

Reset 

System Memory 
Parity Error 

Write Protect 
Violation Interrupt 

Reserved for Program 
Memory Parity Error 

H.S. Interrupt In 

H.S. Interrupt Out 

Remote Communications 
Port Interrupt (ACIA) 

1 Auxiliary Port 
Interrupt (ACIA) 

System Terminal Port 
Interrupt (ACIA) 

Interval Timer 
Interrupt 

DMA Interrupt 

Manufacturing Test 
Port Interrupt 

Not Assigned 

PROM Programmer 
Interrupt 

Not Assigned 

System Memory 
Refresh Interrupt 
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CLOCK GENERATION 

The clock generation circuitry consists of two crystal oscillators, 2.4576 
MHz and 20 MHz. Figure 9-3 is a functional block diagram of these 
oscillators. The 2.4576 MHz oscillator is used to generate a 153.6k baud 
rate for the high-speed serial interface (HSI). This frequency is also 
divided by two and fed to the Communications Interface board to generate the 
various baud rates for the ACIAs. The 20 MHz oscillator feeds two timing 
chains that provide the following clock frequencies: 

Frequency i Function 

--------------:---------------------------------------10 MHz l 8301 system clock 
I --------------,---------------------------------------

5 MHz l Not used 
I --------------,---------------------------------------

2 MHz I DMA clock--FAST clock for 
I 
1 the system processor 
I --------------,---------------------------------------
: SLOW clock for the system processor 

1 • 25 MHz I and I/O clock 
I 

~~~~~~~'~~~~~~~~~~~~~~~~~~~~-

The 1.25 MHz and 2 MHz frequencies are connected to the internal selector, 
J5704. The position of jumper J5704 selects either a SLOW or FAST clock for 
the system processor (2650A-1 ). 
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153.6k baud 
To High-speed Serial 
Interface (HSI) 

r-----1 
I LS109 I 

I I 
2.4576 MHz -1 ...L 1.2288 MHz To 

Crystal 
.,. 2 ~ Communications 

Oscillator I I Interface Board 
I I L ______ .J 

SVSCLK(L) 10 MHz 
~ 8301 System Clock 

r----- --- - - - - - - - - - - - - -1 
LS163 1.25 MHz for 

I I -- 1/0 Clock 

20 MHz I I Crystal ~ .,. 2 .,. 2 ,__..., .,. 2 1-- .,. 2 1 .25 MHz SLOW System 
Oscillator. 

~ 

I Processor Clock 
I I I 

L------- ----------------~ 
r - -- - - - - - - - - - - - - - - - 1 2 MHz FAST System 
I I Processor Clock 

I I 
I ~ .,. 5 .,. 2 

T I 
I LS390 I DCLK(H) 2 MHz 

L------------------~ 
OMA Clock 

2976-122 

Fig. 9-3. Clock generation timers functional block diagram. 

INTERVAL TIMER 

The interval timer circuitry is another timing chain that generates the 100 
ms interval timer clock. The 1200 Hz frequency from the baud rate generator 
on the Communications Interface board is divided by 120 to generate the 100 
ms interval .clock. Figure 9-4 is a functional block diagram of the interval 
timer. For additional information on the use of the interval timer, refer to 
the I/O Port Interfaces discussion later in this section, port address EC 
(write). 

r------1 
I 

1200Hz I r-------1 
From -------+---! .,. 12 
Communications I I L I 

I 
I 

Interface Module I I I 
I I 100ms 
L _ ~S2 6~ __ J 1 .,. 1 O ~,-----ti~ !~c~~~~ Interrupt 

I I 
I LS390 I L. _______ J 

Fig. 9-4. Interval timer functional block diagram. 
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BOOTSTRAP ROM 

The bootstrap ROM (a 2716-type device) has the capacity to store 16K bits (2K 
bytes) of ROM. Wire strap W2012 allows the ROM to be strapped for either SK 
or 16K bits of storage. Normal strapping is 16K bits. The bootstrap ROM can 
be software-enabled or -disabled, but is automatically enabled when control 
line RESET(L) is asserted. On power-up or restart conditions (after the 
power-up tests have completed), the bootstrap ROM boots the operating system 
from the DMU disc into system memory. 

DIAGNOSTIC ROM 

The diagnostic ROM (a 2332-type device) is a mask programmable ROM that has a 
storage capacity of 32K bits (4K bytes). The diagnostic ROM occupies memory 
space beginning at address 0000 through OFFF. It can be enabled or disabled 
by software or the mode select switch. (Refer to Section 3 of this manual 
ROM Based Diagnostics, for additional information on the mode select switch.) 
The diagnostic ROM contains the power-up tests (self tests) that are executed 
each time the POWER or RESTART switch is activated. The diagnostic ROM is 
also enabled if jumper J3014 is installed in the forced diagnostic position. 
(Refer to Section 2 of this manual Installation, for a complete listing of 
all jumpers.) 

I/O PORT INTERFACES 

In order to perform its software functions, the system processor must be able 
to communicate with other circuit boards and with peripheral equipment. This 
is accomplished through I/O port interfaces located on the various boards. 
The I/O port interfaces for the System Controller board are divided into the 
following functions: 

• Functional and I/O Decoders 

• External I/O Ports 

1. Remote Communications Port (RS-232-C) 

2. Auxiliary Port (RS-232-C) 

3. System Terminal Port (RS-232-C) 

4. High-Speed Interface Port (RS-422) 

5. Flexible Disc Port 

• System I/O Ports 

1. Interval Timer/CPU Reset Port 

2. Switch Read/LED Write Port 
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3. Bank Switching Port 

4. Sync Test Port 

5. DMA Interface Ports 

The designation of external and system I/O ports refers to whether the I/O 
port interfaces with peripheral equipment external to the 8301 or interfaces 
with hardware circuitry within the 8301 unit. The I/O port addresses 
establish the correct interface, and the associated data bus contains 
information that takes the form of: 

• status ( read) 

• control (write) 

• data (read or write) 

FUNCTIONAL AND I/O DECODERS 

The lower order address bus lines, AO---A7, are decoded to determine which 
I/O port is accessed. Table 9-3 lists the I/O port assignments for the 
System Controller. Refer to Section 6 of this manual Specifications, for a 
complete listing of the I/O port assignments for the 8301. 

I/O port addresses for the System Controller board are decoded in a 
functional decoder and two I/O decoders; one for read operations and one for 
write operations. Figure 9-5 is a simplified block diagram of these 
decoders. 
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Table 9-3 
System Controller I/O Port Address Assignments 

Port I I 
Address I Read/Write I Function or Device 

--------1------------:------------------------------------------1 I 
I I 

90---9F I R/W j DMA Controller 
I I 

I 
I 

CA R/W j Remote Port--ACIA control and status 
I 

CB R/W I Remote Port--ACIA data 
I 

CC R/W j Auxiliary Port--ACIA control and status 
I 

CD R/W l Auxiliary Port--ACIA data 
I 

CE R/W I System Terminal Port--ACIA control and 
I status 
I 
I 

CF R/W j System Terminal Port--ACIA data 
I 
I 
I 

EB R/W j High-Speed Communications port data 
I 

E9 R/W j High-Speed Communications port control 
1 and status 
I 
I 

EA R/W 1 Flexible Disc status and control I 
I 

EB R/W j Flexible Disc data 
I 

EC W I Interval Timer control port 
I 

EC R 1 Programmed reset 

ED w LED Write port 

ED R Switch Read port 

EE w Bank Switch 

EF R Sync Test port 
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Address Bus 
AOfH)-A7fH) 

RfL)/WfH) 

MEM(L)/IO(H) __ -; __ 

MSTR RUN(H) 

1-INTACK(l) --..1--~ 

Fig. 9-5. 

Functional Decoder 

System Controller Board---8301 MDU Service 

DB ORVIL) 

Enable/Direction 
for Bidirectional 

Data Buffers 

f90-9F) DMA(L) 
1-------------11--- Chip Select for 

Not Used OMA device 

CPU DRIVE(L) 

FD~~~~~~I (CE-CF) P3{L) 
(CC-CD) P2fL) 

(CA-CB) P1 (L) 

EB-EF(L) 

RfL)/WfH) ---+--c:J 

OPREQ(H) --+--I 

Address Bus AO(H)-A2(H) 

Address Bus AO(H)-A2(HJ 

1/0 
Decoder 
(Read} 

1/0 
Decoder 
(Write) 

Chip selects for 
ACIA devices 

lr'f_EF~) s_v_N_C~fL)~---- i~j~:~TP-2 
(EE) Not Used 

(ED) SWRfL) 

IO-'f'-EC;;,.;i_R_ES_E_T...;;C.;..PU;;.:f.;;:LI ______ ~:;c:t, 
(EB) FD DATA ADIL) 

(EA) FD STATUS ADIL) 

(E9) HISR(L) 

(EB) HIDR(L) 

(EF) Not Used 

(EE) BANKfL) 

To Bank 
Switching 

(ED) DIAG TEST(L) 

fE9) HICW(L) 

(EB) HIDWfL) 

To Switch Read/ 
LED Write 

Diagnostic Tests 

Enables 
High-Speed 

Interface 

Enables Flexible 
Disc Interface 

Functional and I/O decoders block diagram. 

2976-124 

The functional decoder utilizes a 74S472-type device (PROM) 
This decoder is enabled when all of the following conditions 
to Fig • 9-5 • ) 

as a decoder. 
are met: (Refer 

1. when control line MSTR RUN(H) is high, indicating that the 
2650A-1 is fetching and executing instructions; 

2. when control line M(L)/IO(H) is high, indicating the execution 
of an I/O instruction; and 

3. when control line I-INTACK(L) is high, indicating there is no 
interrupt pending or in progress. 
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When enabled, the functional decoder decodes the following I/O port addresses 
from the address bus during either a read or write operation. (Refer to 
Fig. 9-5 ·) 

90 through 9F 

CA and CB 

CC and CD 

CE and CF 

Any of these I/O port addresses sets control line DMA(L) 
low, enabling the DMA device. 

These I/O port addresses set control line P1(L) low, 
enabling the remote communications port ACIA. 

These I/O port addresses set control line P2(L) low, 
enabling the auxiliary port ACIA. 

These I/O port addresses set control line P3(L) low, 
enabling the system terminal ACIA. 

E8 through EF Any of these I/O port addresses sets control line 
E8---EF(L) low, enabling one of the enabling inputs to each 
I/O decoders. Each I/O decoder has three enabling inputs. 
The other two inputs are discussed later in this section. 

Table 9-4 shows the states of the enabling control lines, the I/O port 
addresses, and the output control lines for the functional decoder. Note in 
Fig. 9-5, there are two other output lines from the functional decoder, DB 
DRV(L) and CPU DRIVE(L). These control lines are used to set the direction 
of data flow through the data bus directional and bidirectional buffers. 
This permits the system processor to be selective during read operations, and 
to read only the unique data buses and/or the system data bus. 
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Table 9-4 
Functional Decoder Enabling Lines and Output Lines 

Functional Decoder Enabling 
Control Lines 

I 
I 

\ Output Control Lines 
-------------------- --------------------1-----------------------------
Read/ l MSTR I I
Write lRUN(H) lINTACK 
Oper I l (L) 
---=--1------1------
Read l l 

I I 
------1 I 

Write l l 
I I ------.------.------

Read l l 
I I 

------1 I 

Write l l 
I I 

lR(L)/ l I/O l l 
M(L) / 1 W(H) l Port l Line l 
IO(H) l Addr l Name l Function 

------ ------1------1---------1-------------------
0 l l l Chip select for 

------l90--9Fl DMA(L) 18257 DMA 
1 l l l Controller 

I I I ------ ------.------ ---------1-------------------
0 lACIA chip select 

1------ CA--CB P1(L) lfor Remote 
l 1 !communications Port 
I I ------ ------ ------ ------·------ ------ ---------.--------------------
: 0 iACIA chip select 
/------ CC--CD P2(L) ifor Auxiliary 
1 1 lPort 

Read 

Write 
I I ------ ------ ------·------·------·------ ---------·--------------------

Read : 0 l lACIA chip select 
l------lcE--CF P3(L) lfor System 

Write l 1 l !Terminal Port 
I I I ------1------ ------ ------·------·------ ---------1--------------------

Read 1 l 0 l !Enabling control 
------1 1 l------lE8--EF E8--EF(L)lline for I/O 
Write l l 1 l !Decoders 

I I I I 
---·------ ___ I I '----------

I/O Decoders 

The two I/O decoders are shown in Fig. 9-5. One decoder activates control 
lines during a read operation and the other decoder activates control lines 
during a write operation. As previously discussed, I/O port addresses 
E8---EF set the functional decoder output control line, E8---EF(L), low. 
This control line, E8---EF(L), is one of three enabling inputs to each of the 
I/O decoders. 

The read I/O decoder is enabled during a read operation when all of the 
following""'COnditions are met: 

1. control line E8---EF(L) from the functional decoder is low, 
indicating an I/O port address between E8---EF is on the address 
bus; 

2. control line OPREQ(H) is high, indicating a bus operation is in 
progress; and 

3; control line R(L)/W(H) is low, indicating a read operation. 
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The write I/O decoder is enabled during a write operation when all of the 
following conditions are met: 

1. the first two conditions for a 
previously) are met; 

read operation (listed 

2. control line R(L)/W(H) is high, indicating a write operation; 
and 

3. WRP(H) is high, indicating the data on the bus is valid for a 
write command. 

When either the read or write I/O decoder is enabled, an output control line 
is asserted which activates an I/O port interface. The output control line 
asserted depends on the I/O port address on the address bus. The lower three 
address bits (AO, A1, and A2) and the R(L)/W(H) control line determine which 
I/O decoder output control line is asserted. Table 9-5 contains the 
following information on the I/O decoders: 

• enabling control lines. 

• I/O port addresses. 

• output control lines for the I/O decoders. 

• function of output control lines. 
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Table 9-5 
I/O Decoders--Enabling Lines and Output Lines 

I I/O Decoders Enabling 
I Control Lines 1 
I I 

Output Control Lines 
from I/O Decoders 

1------------------------------------1----------------------------
I/O I I I I I IAddr Bitsl I 
PortlR/W lE8-- IOPREQIR(L)/lWRPl---------1 Line I 
AddrlOperlEF(L)I (H) I W(H)l(H)lA2 A1 AO I Name I Function 
;;;;!;;;;l;;;;;l;;;;;l;;;;;,;;;,;;;;;;;;;l;;;;;;;;;I;;;;;;;;;;;;;;;;;;;;;; 

1 R 1 I I 0 X I HIDR (L) 1 HSI character read. 
ES l----1 0 I 1 1----- 0 0 0 1--------- -----------------------

W l I l 1 IHIDW(L) HSI character load. 
I I I I ----,-----,-----,----- ---------,--------- -----------------------

R l l I 0 X I HISR (L) HSI status. 
E9 ---- l 0 1----- 0 0 1 1--------- -----------------------

w I I 1 lHICW(L) HSI control. 
I I I ----,----- -----,----- ---,---------,--------- -----------------------

' R I l 0 X I IFD STATUS Flexible disc status. 
I I 1 I I RD(L) 

EA 1----l 0 ---l 0 0 l--------- -----------------------
1 W l 1 I IEA(L) l Flexible disc control. 
I I I I I ----,----,-----,----- -----1---1---------1---------1-----------------------
1 R l 0 I X I l FD DATA I Flexible disc data 
I I I I l RD(L) l read. 

EB l----1 0 -----1---l 0 1---------1-----------------------
1 W l 1 I 1 I IDISC l Flexible disc data 
I I I l I WR(L) I write. 
I I I I I I ----1----,----- -----1---1---------1---------1-----------------------
: R l 0 l X l lRESET l 2650A-1 reset. 
I I I I I CPU (L) I 
I I I I I I 

EC l---- 0 ---1 0 0 1---------1-----------------------
l W 1 I ITIMER(L) I Interval timer enable. 

I I I ---1---------1---------1-----------------------
R 0 x l l SWR (L) l Read DIP switch. 

I I 1---------1-----------------------ED 0 0 
w IDIAG I Diagnostic tests. 

1 l TEST(L) l 
I I I I -----1----- -----1--- ---------1---------1-----------------------

EE 1 W 1 0 I 1 1 I 1 1 1 0 IBANK(L) I Bank switch load. 
I I I I I I ----1----1-----1----- -----1--- ---------1---------1-----------------------

EF l R I 0 l 1 0 l X 1 1 1 lsYNC(L) I Sync test point. 
I I I I I I __ 1 __ 1 ___ 1 ______ 1 _______ I I ___________ _ 

RS-232-C INTERFACE PORTS 

The three peripheral interface ports provide compatible EIA standard RS-232-C 
interfaces. These ports are: 

• remote communications port 

• auxiliary port 
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• system terminal port 

These ports use Asynchronous Communications Interface Adapter (ACIA) devices 
(Motorola 6850) that connect to standard 25-pin connectors. The interfacing 
connectors are located on the 8301 rear panel. A baud rate selector switch 
is located adjacent to each connector. The following baud rates are 
available: 

110 

150 

300 

600 

1200 

2400 

4800 

9600 
The ACIA devices perform a serial-to-parallel conversion from the peripherals 
to the 8301 and a parallel-to-serial conversion from the 8301 to the 
peripherals. The status, control, and data transfer (read/write) functions 
of the ACIAs are software-controlled by I/O port addresses and by the 
associated data bytes. 

The four registers in the ACIA are selected with I/O port addresses and the 
read/write control line. Table 9-6 shows the states of these lines and the 
selection of the various registers. 

9-18 REV A AUG 1 981 



System Controller Board---8301 MDU Service 

Table 9-6 
ACIA Register Selection 

I IACIA Input Control Lines 
I I I 1-------------------------
1 I/O I I ACIA !Register Function 

Type of I Port lR(H)/W(L)ISelectl Select 
OperationlAddressl (R/W) I (CS2)l (RS) 

·--------'-------'---------1·-----1---·---- ---------------------------------, 1Selects the ACIA control register 

Write 

Even 0 
I l(CR) and loads the control byte 
1 0 0 /into the register for control of 

1the ACIA receiver, transmitter, 
linterrupt enables, and the 
!peripheral equipment. 
I 1------- --------- ------ --------,---------------------------------

: !Selects the ACIA transmit data 
I Odd 0 0 /register (TDR) and loads the data 
I 1into the register for transmis-
1 lsion to the peripheral equipment. 
I I 

---------1-------,-------~-1------ --------1---------------------------------
1 1 1Selects the ACIA status register 
I I i(SR), which contains the status 
I Even I 0 0 lof the transmitter data register, 
I I lreceive data register, error 
I I 11 . d . h 1 . t 1 1 1 ogic, an perip era equipmen • 
I I I i------- ---------1------1--------1---------------------------------
1 1 1 1Selects the ACIA receive data 
I Odd 1 I 0 I 1 I register (RDR) and reads the data 
I I I I byte received from the peripheral 
I I I I · t 1 1 1 1 equipmen • 
I I I I 

Read 

~~~~-' I I ·~~~~~~~~~~~~~~~~-

Referring back to Table 9-4, note that the I/O port addresses cause the 
functional decoder output control lines P1(L), P2(1), and P3(1) to go low. 
These lines are shown in Table 9-6 as the ACIA chip select input (CS2) for 
each ACIA. 

The interfaces between the ACIA devices and the System Controller board are 
identical for each ACIA. The interfaces between the ACIA device and the 
Communications Interface board depend on the type of peripheral equipment 
connected to the output connectors. Figure 9-6 is a simplified schematic 
showing the interfaces between one of the ACIA devices and the System 
Controller board. The ACIA is enabled and the various registers are selected 
as follows: 

1. The ACIA is selected when the chip select input lines CSO and 
CS1 are high and CS2 is low. CSO and CS1 are tied high; 
therefore, the ACIA is selected when CS2 goes low. 

2. When the ACIA is selected, it is enabled (E) on the first 2560 
CLK(L) pulse after OPREQ(H) goes high. 

@ AUG 1981 9-19 



System Controller Board---8301 MDU Service 

3. The read/write [R(H)/W(L)] line selects the write-only registers 
or the read-only registers. Refer to Table 9-6. 

4. The register select (RS) line selects the transmit/receive data 
registers when high and the control/status registers when low. 
Refer to Table 9-6. This line connects to address bit AO and is 
either high or low depending on whether the I/O port address on 
the address bus is even or odd. 

As previously stated, when a register is selected, the associated data byte 
is either loaded into the register during a write operation or read from the 
register during a read operation. 
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AO(H) 

OPREQ(H) 

2650 CLK(L) 

R(H)/W(L) 

P1(L) 

P2(L) 

P3(L) 

~ 

To Other 
AC I As 

Fig. 9-6. 

RS TXO 

E RXO 

R/W OCO } To Communications 
CS2 CTS Interface Board 

CS1 RTS 

cso 
07 RXC 

06 TXC To Baud Rate 
Selector Switch 

05 
+5Vdc 04 

03 

02 

01 

DO IRQ 

ACIA 

To - From To Interrupt 
BDO(H)-B07(H) Register 

2976-125 

ACIA interface to System Controller board. 
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Remote Communications Port 

The remote communications port ACIA provides a RS-232-C compatible interface, 
configured to be used with a modem for telephone data communications. The 
port has a switch-selectable DTE/DCE (Data Terminal Equipment/Data 
Communications Equipment) capability. A switch on the 8301 back panel 
selects one of the following four possible modes: 

• No control 

• DTE with DSR (data send ready) control 

• DTE with CTS (clear to send) control 

• DCE with control 

There is a male (J101) and a female (J102) connector on the 8301 back panel 
associated with this port. Only one can be used at a time. A baud rate 
selector switch (S1060) adjacent to the connectors on the 8301 back panel 
selects one of eight baud rates. 

The remote communications port ACIA is accessed during I/O port addresses CA 
or CB. Refer back to Tables 9-4 and 9-6. Whenever I/O port address CA or CB 
is on the address bus, control line P1(L) is low. P1(1) is the chip select 
line for the remote communications ACIA. P1(1), in association with 
R(H)/W(L), and address bit AO establishes the status/control and 
receive/transmit functions of the ACIA. Table 9-7 shows the relationships of 
these control lines. 

Auxiliary Port 

The auxiliary port ACIA provides a DCE (Data Communications Equipment) 
RS-232-C compatible interface, configured to be used with a line printer or 
similar equipment. A female connector (J103) on the 8301 back panel 
interfaces with the peripheral equipment. A baud rate selector switch 
(S1080) adjacent to the connector selects one of eight baud rates. 

In addition, this port has provisions to input an external clock through pin 
17 of connector J103. The external clock must be TTL compatible. An 
internal jumper, J3, on the Communications Interface board can be positioned 
so that the external clock is substituted for the standard 110 baud rate on 
the baud rate selector switch (S1080). (See Section 2, Installation, for a 
complete list of internal jumpers.) 

The auxiliary ACIA is accessed during I/O port addresses CC or CD. Refer 
back to Tables 9-4 and 9-6. Whenever I/O port address CC or CD is on the 
address bus, control line P2(1) is low. P2(1) is the chip select line for 
the auxiliary ACIA. P2(1) in association with R(H)/W(L) and address bit AO 
establishes the status/control and receive/transmit functions of the ACIA. 
Table 9-8 shows the relationships of these control lines. 
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Table 9-7 
Remote Communications Port ACIA 

I ACIA Input Control Lines i 
I I 1--------------------------1 

I/O l I ACIA 1Registerl Function 
Type of I Port I I Select Select I 
;;;;;;;;;;:;;;;;;;,;;;;;;;;; ;;;;;;; ;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;; 

I CA 0 0 / Selects the ACIA status 
l 1 register. 
I I 1------- --------- ------- --------1---------------------------
l CB 0 1 I Selects the ACIA receive 
l data register. 

Read 

I ----------1------- --------- ------- -------- ---------------------------
! CA l 0 0 11 0 Selects the ACIA control 
I I 
1 1 1 register. 
I I I 1-------1--------- -------1--------

l CB l 0 0 l 1 
I I I 
I I I 

Write 
Selects the ACIA transmit 
data register. 

I I I 
______ 1 1 _________ 1 _____ --------------~ 

Type of 

Read 

Write 

Table 9-8 
Auxiliary Port ACIA 

I ACIA Input Control Lines l 
I I 1--------------------------1 

I/O l l ACIA lRegisterl Function 
Port l I Selectl Select l 

;;;;;;;l;;;;;;;;;l·------l·-------1··----------·----·---·-----
cc l l 0 l 0 I Selects the ACIA status 

l l l l register. 
I I I I -------1---------1-------.--------1---------------------------

1 CD l 1 l 0 I 1 I Selects the ACIA receive 
l I I l data register. 
I I I I -------.---------1-------1--------.---------------------------

cc l 0 I 0 l 0 I Selects the ACIA control 
l l I I register. 
I I I I -------.---------.-------.--------1---------------------------

CD I 0 1
1 0 l 1 I Selects the ACIA transmit 

I I I 
1 1 1 1 data register. 
I I I I 

------ _____ I I I 1---------------

System Terminal Port 

The system terminal port ACIA provides a DCE (Data Communications Equipment) 
RS-232-C compatible interface. This interface is configured to be used with 
a crt terminal or console-type terminal that provides receive/display and 
transmit functions with full ASCII (96 characters) capabilities. A female 
connector (J104) on the 8301 back panel interfaces with the peripheral 
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equipment. The baud rate selector switch (S1090), adjacent to the connector, 
selects one of eight baud rates. 

The system terminal ACIA is accessed during I/O port addresses CE or CF. 
Refer back to Tables 9-4 and 9-6. Whenever I/O port address CE or CF is on 
the address bus, control line P3(1) is low. P3(1) in association with 
R(H)/W(L) and address bit AO establishes the status/control and 
receive/transmit functions of the ACIA. Table 9-9 shows the relationships of 
these control lines. 

RS-422 INTERFACE PORT 

The high-speed serial interface (HSI) provides a 153.6k baud serial interface 
between the 8301 and a DMU unit. An IM6402 type Universal Asynchronous 
Receiver Transmitter (UART) is used for this interface. The transmitter in 
the UART converts parallel data into a serial format, and automatically adds 
start, parity, and stop bits. The serial data is then transmitted over the 
HSI. The receiver in the UART receives the serial data over the HSI and 
converts the serial start, data, parity, and stop bits to parallel data. The 
receiver also verifies the proper code transmission, parity, and stop bits. 

HSI I/O Port 

The UART is activated by I/O port addresses E8 and E9. Referring back to 
Table 9-5, note that these addresses generate four control lines. Two of 
these control lines are for each address, one for read operations and one for 
write operations. I/O port address E8 permits the system processor to read 
or write data from/to the UART. I/O port address E9 provides control of the 
HSI and DMA ports during a write operation and the status of the ports during 
a read operation. 
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Table 9-9 
System Terminal ACIA 

l ACIA Input Control Lines l 
I I I --------- ----------------1 
i I/O ACIA iRegisterl Function 

Type of l Port Selectl Select l 
----------:--===== ========= =======l========l=========================== 

l CE 0 l 0 1' Selects the ACIA status 
I I · t 1 1 1 regis er. 
I I I ,-------,--------- ------- --------,---------------------------Read 
: CF l 1 0 1 l Selects the ACIA receive 
l l l data register. 
I I I ----------1-------,--------- ------- --------,---------------------------
' CE 1 0 0 0 j Selects the ACIA control 
l l 1 register. 
I I I 1-------1--------- ------- --------,---------------------------
' CF l 0 0 l 1 l Selects the ACIA transmit 

Write 

l l l l data register. 
I I I I 

-----' '----- ----' '--------------

MANUFACTURING TEST PORT 

The manufacturing test port provides two 8-bit parallel communication 
channels between the 8301 and a factory test unit. One of the 8-bit parallel 
channels sends data to the factory test unit [data out, DODO(H)---DOD7(H)]. 
The other 8-bit parallel channel receives data from the factory test unit 
[data in, DIDO(H)---DID7(H)]. This interface port is enabled during I/O port 
addresses EA or EB. Refer back to Table 9-5. Address EA provides control to 
the factory test unit during a write operation and the status of the factory 
test unit during a read operation. Address EB clocks the data from the data 
bus onto the parallel data-out channels [DODO(H)---DOD7(H)] during a write 
operation. Address EB also enables the input data buffers, during a read 
operation, gating the parallel data-in channels [DIDO(H)---DID7(H)] onto the 
data bus. Table 9-10 lists the read and write operations for I/O port 
addresses EA and EB. 
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Table 9-10 
Flexible Disc I/O Ports 

Type of l I/O Port l I/O Decoder l 
Operation l Address l Output Line l Function 
==========l==========l=================l======================== 

l l l Enables tristate 
Read l EA l FD STATUS RD(L) l buffer 

I I ----------,----------,----------------- ------------------------
! I 
I I Clocks the 8-bit 

Write l EA l EA(L) control latch 
I I ----------,----------,----------------- ------------------------
! I 
I I 

Read l EB l 
I I 

FD DATA RD(L) 
Enables the parallel 
input tristate buffers 

----------,----------,----------------- ------------------------
! I 
I I Clocks the 8-bit 
l EB l 
I I 

Write DISC WR(L) parallel output latch 

~~~~~' '~~~~~~~~--~~~~~~~~~~~-

INTERVAL TIMER/CPU RESET PORT 

This I/O port interface is used to enable/disable the interval timer and to 
reset the system processor. The I/O port is accessed during I/O port address 
EC. Refer back to Table 9-5. When the I/O port address EC is on the address 
bus during a read operation, the control line RESET CPU(L) goes low. When 
low, this line resets a J-K flip-flop which resets the system processor on 
the next system clock pulse. The associated data byte on the data bus is not 
used for this I/O port interface. 

When the I/O port address EC is on the address bus during a write operation, 
the control line TIMER(L) goes low. When low, this line clocks a timer 
flip-flop. The data bit DO of the associated data byte on the data bus is 
fed to the J-K inputs of this timer flip-flop. The output of the timer 
flip-flop enables or disables the clock interrupt flip-flop. When enabled 
the clock interrupt flip-flop generates an interrupt to the system processor 
every 100 ms. Table 9-11 shows the relationships of the control lines and 
the data bit DO for both the interval timer and the CPU reset I/O ports. 

SWITCH READ/LED WRITE PORT 

This I/O port interface is used to call up diagnostic routines (self tests). 
The port consists of a six-position DIP switch that can be read from the data 
bus lines, D2(H)---D7(H), during I/O port address ED. Various diagnostic 
self-tests can be conducted, depending on the settings of the DIP switch. 
The satisfactory completion or failure of the diagnostic tests is indicated 
by turning LEDs on or off. Five LEDs are located on the System Controller 
board, and one LED labeled SELF TEST is located on the 8301 Front Control 
Panel. The LEDs are turned off or on during a write operation to I/O port 
address ED. The system processor can determine if the SELF TEST (LED) on the 
front panel is turned off or on by reading bit D6 of I/O port address E9. 
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Table 9-12 shows the I/O decoder output lines, the affected data bus lines, 
and their functions during a read or write operation to I/O port address ED. 

Table 9-11 
Interval Timer and CPU Reset I/O Ports 

Function 
I/O Port l Type of l OutputlData Bitl 
Address l Operation l Line l DO l 
=========/===========1=======1======== 1=============================== 

1 RESET 1 Not The control line RESET CPU(L) 
Read l CPU (L) Used resets the 2650A-1 

l microprocessor. 
I -----------·------- --------EC 
1 
I 

l TIMER -------
Enables Timer interrupt 

Write 
l (L) 
I 

0 Disables Timer interrupt 
----- ______ 1 ____ ----- ----------------

Table 9-12 
Switch Read/LED Write I/O Port 

I/O Portl Type of l I/O Decoderl 
Address loperationl Output l Function of Control Line 
========l=========l============l========================================== 

ED 

Read 

I 
I 
I 
I 
I 

SWR(L) 

lThe states of When control line SWR(L) 
ldata bus lines goes low, the buffer is 
lD2(H )--D7(H) enabled. This forces the 
jdepending on states of the 6-position 
1the settings DIP switch onto the data 
!of the 6-pos- bus. The switch settings 
i ti on DIP determine which diagnos-
swi tch. tic test is conducted. 

,---------,------------ --------------.---------------------------
• 1 Data bus linesl The latch is clocked when 
l l DO(H)--D5(H) l control line DIAG TEST(L) 
l l are connected l goes low. The latch out-
l l to the inputs l puts turn LEDs off or on 
l l lof a latch. 1 depending on the states 
l Write lDIAG TEST(L) 1These data l of the latch input lines, 
l l lines contain l data bus lines 
l l the results ofl DO(H )--D5 (H). 
l l the conducted l 
l l diagnostic l 
l l test. l 
I I I 

____ I I •--------------
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BANK SWITCHING PORT 

The system processor can address up to 32K of address space. It has 15 
address lines (AO---A14) which have a maximum addressing capability of 7FFF. 
The bank switching circuitry provides the system processor with the 
capability of addressing up to 64K of address space in both system and 
program memories. Bank switching permits 16K blocks of system or program 
memory addresses (on even 16K boundaries) to be switched into the system 
processor's upper 16K address space (16K---32K). 

Referring back to Table 9-5, note 
the control line BANK(L) is low. 
bank switching circuitry. Refer 
description of bank switching. 

that during a write to I/O port address EE 
Figure 9-7 is a simplified schematic of the 
to this schematic during the following 

BANK(l) 

01 01 

02 02 

Da 
Bank 

03 Switching 
D• Latch 04 

74S175 

From PON(l) 
Data Bus 
00(H)-07(H) 

Fig. 9-7. 

MAPEN(H) 

l---+----------11B 

1A 1Y 

Bank 
2B Switching 2Y 

2A Multiplexer 3y 1---1--4----r-, 

'------+---t3B 
3A 

74S257 

+5 Vdc 
AEN(H) 

RUN(H) 

Bank switching simplified schematic. 

CMEM(H) 

Higher 
Order 
Address 
Bus 
BA15(H) 
to 
BAB(H) 

2976-126 

On power-up or restart, the system processor addresses its lower 16K address 
space (0000---3FFF). The state of address line A14 is low. A14 is connected 
to the multiplexer select input. When this input is low, the A inputs to the 
multiplexer are selected. This forces BA15(H) and BA14(H) low, limiting the 
maximum addressing to 3FFF. The 3Y output also forces CMEM(H) low, which 
selects the system memory. Therefore, on initial power-up or restart the 
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system processor is accessing the lower 16K block (0000---3FFF) of system 
memory. To access any portion of program memory or above 16K in system 
memory, the system processor must address its upper address space 
(16K---32K). When addressing its upper address space, the state of address 
line A14 is always high (4000----7FFF). When this line goes high the B 
inputs to the multiplexer are selected. The B inputs are controlled by the 
data byte written to I/O port address EE. Data bit D2(H) selects either the 
program or system memory. Data bits D1(H) and DO(H) select the 16K block of 
memory addresses accessed by the system processor in either the system or 
program memory. Therefore, when the system processor is accessing any 
portion of program memory or above 16K in system memory the bank switching 
circuitry is enabled. ·Table 9-13 shows the state of the control bits for 
accessing both system and program memories during a write operation. 

Note in Fig. 9-7 that data bit D3(H) controls the state of MAPEN(H), when 
the bank switching latch is clocked. When D3(H) is high, the memory map and 
write protect circuitry can be enabled. MAPEN(H) is one of the inputs to the 
NAND gate memory map and write protect detector. 
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Table 9-13 
Bank Switching I/O Port EE 

Control Bits I 
I 

-------------------------- I 
Access From l Address l State of 

16K Memory 
Block and 
Address 

System/ 2650A-1 I Data Bus Lines Bus Lines I CMEM(H) 
Program ---------!---------------- ------------l Control 
Memory A14 l D2 D1 DO BA15 BA14 l Line 

=========1=========l================1============l=========== =========== 
0--16K 
0000--3FFF 

System l 0 l X X X l 0 0 l 0 
I I I I 
I I I I 
I I I I ---------,--------- ---------------- ------------1-----------

16K--32K 
4000--7FFF 

System l 1 0 0 1 l 0 
I I 
I I 
I I 

32K--48K System 0 0 0 
8000--BFFF 

48K--64K System 
COOO--FFFF 

0--16K l Program 

---------.----------------
1 : 1 1 1 

I 
I 

0 0 0 
0000--3FFF l l 

I I 

0 

0 0 

-----------.--------- --------- ----------------.------------ -----------
16K--32K l Program 0 0 1 l 0 1 
4000--7FFF \ l 
-----------,--------- --------- ---------------- ------------.-----------
32K--48K I Program 0 0 1 0 l 1 
8000--BFFF : I : 

I I I -----------.---------.--------- ---------------- ------------.-----------
48K--64K l Program l 1 0 1 1 l 1 
COOO--FFFF l l l 

I I I 

-----' ·----- -------- ------'------

SYNC TEST PORT 

The sync test port provides a sync pulse for test purposes during a read 
operation. 'When I/O port address EF is read, the control line SYNC(L) is 
low. This control line terminates in a test point, TP-2. Table 9-14 shows 
the I/O port address and control line. The associated data byte is not used 
for this I/O address. 
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Table 9-14 
Sync Test Po rt 

I/O l Output l 
Port l Type of l Control l Function of Control Line 

Address l Operation l Line l 
========1===========1=========1============================= 

1 1 1 Provides a sync pulse to 
EF l Read l SYNC(L) l TP-2 for test purposes. 

I I I 
~~~~' I !~~~~~~~~~~~~~~-

DIRECT MEMORY ACCESS (DMA) 

The direct memory access (DMA) interface utilizes an 8257 device DMA 
controller which is specifically designed to transfer data at high speeds and 
in blocks of up to 16K bytes. The DMA controller is a four-channel device; 
however, in the 8301 only three channels are utilized. Channels 0 and 1 are 
used for direct transfer of data from memory-to-memory within the 8301. 
Channel 2 is used to transfer over the HSI (high-speed serial interface) 
port. 

Once the DMA device is initialized by software, it can transfer one byte to 
16K bytes in a block of data (between memory-and-memory or memory-and-HSI 
directly) without further intervention required by the system processor. If 
a request for transferring data [DMA request line set high] is received over 
the HSI port or a request for a memory-to-memory transfer is made, the DMA 
controller: 

1. assumes control of the system address and data buses; 

2. waits for the system processor to return a hold acknowledge; 

3. acknowledges receipt of hold acknowledge which activates the 
correct DMA channel for transferring data; 

4. outputs the eight least significant bits of the memory address 
onto the system address bus (lines AO---A7); 

5. then outputs the eight most significant bits of the memory 
address onto the data bus (lines DO---D7); 

6. an 8-bit latch on the System Controller board transfers these 
memory address bits onto the system bus (lines A8---A15); and 

7. generates the appropriate memory and I/O read/write control 
signals, causing the peripheral or memory to receive or deposit 
a data byte directly from or to the addressed memory location. 

The DMA device will retain control of the system address and data buses and 
continue the transfer sequence, as long as the DMA request line is held high. 
When the specified number of data bytes have been transferred, the DMA device 

9-30 @AUG 1981 



System Controller Board---8301 MDU Service 

activates its TC (terminal count) output which informs the system processor 
through an interrupt that the transfer operation is complete. 

DMA I/O Port 

The DMA controller has ten internal registers. Each of the four channels has 
a 16-bit DMA address register and a 16-bit terminal count register. All 
eight registers may be read and/or programmed. In addition, there are two 
general registers: one 8-bit mode set register and one 8-bit status register. 
The mode set register is programmed only. The status register is read only. 
The registers are programmed or read when the system processor executes a 
write or read instruction that addresses a designated register within the DMA 
device. Note in Table 9-4 that I/O port addresses 90 through 9F are reserved 
for the DMA controller. If any of these addresses appears on the address 
bus, control line DMA(L) goes low and enables the DMA controller [DMA(L) is 
connected to the CS(L), chip select, input of the DMA device]. In addition 
to enabling the DMA controller, I/O port addresses 90 through 98 (in 
conjunction with other control signals) are used to select one of the ten 
internal registers within the DMA device. Table 9-15 and 9-16 show the state 
of the control signals and address lines and the functions performed by each. 
Note in Table 9-15 that control lines IWR(L) and IRD(L) (input write and 
input read), in conjunction with DMA(L) (DMA chip select) determine whether 
the addressed register is programmed or read. The I/O port address bit A3 
specifies whether a channel register or mode set/status register is to be 
accessed. When A3 is set to "O", the channel registers are accessed. When 
A3 is set to "1 ", the mode set/ status registers are accessed. 
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Table 9-15 
DMA Input Control Lines 

l Connecting DMA l 
linput Control Lines !Program Data 

Register 1--------------------l To or Read 
Selected lDMA(L) lIWR(L) 1IRD(L) l Data From 

1 I/O Port 
Address 

Bit 

I 
I 
I 
I 
I 
I 

A3(H) l Function 
=========!=================== 

!Program LSB of DMA 
============/======/====== ======/============= 

Channel (n) 
DMA Address 

Register 

I I I 

!Address Register 
1-------------------

I I 0 I 
I I 1 0 1------ ------ DMA Address 

LSB of 
0 

lRead LSB of DMA 
1 !Address Register 
I I 

I I 1 I I 
I I 
I I 
I 

0 Register 

1------ ------ ------ -------------1---------1-------------------1 

I 
I 
I 0 
I 
I 
I 
I 

0 MSB of 
DMA Address 

0 Register 

1 !Program MSB of DMA 
!Address Register 
I 1-------------------0 
lRead MSB of DJ.VIA 
!Address Register 

I I ------1------ ------------- ---------1-------------------------------'------

Channel (n) 
Terminal 

Count (TC) 
Register 

Mode Set 
Register 

Status 
Register 

0 

0 

0 

l l !Program LSB of 
l 0 l LSB of ITC Register 
l------ 1------ TC 0 l-------------------

1 0 1 Register lRead LSB of 

0 

0 

l l ITC Register 
I I I ------1------------- ---------1-------------------
1 !Program MSB of I I MSB of 1TC Register I I ------1 TC 0 1-------------------

0 l Register !Read MSB of 
l 1TC Register 

I ------------- ---------,-------------------
Mode Set 1 !Program Mode 

l Register lset Register 
I I ------1------ ------ ------------- ---------1-------------------

0 l 1 0 Status 1 lRead Status 
l Register I Register 
I I 

---------'------ ------- -----'----------
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I/O 
Port 
Addr 

90 

91 

Table 9-16 
DMA I/O Port Address - Register Selection 

I/O Port l l 
Addr Inputs l l 

I I Register -------------1 1-------------------------------
System Data Bus 

Selected Byte A3 A2 A1 AO l F/L lD7 D6 D5 D4 D3 D2 D1 DO 
============ =============l=====l=============================== 

Channel 0 LSB 0 0 0 0 l 0 lA7 A6 A5 A4 A3 A2 A1 AO 
DMA Address 1 MSB 1 0 0 0 0 l 1 lA15 A14 A13 A12 A11 A10 A9 A8 

I I I I ------------1-----1-------------,-----1-------------------------------
Channel 0 l LSB l 0 0 0 1 l 0 /C7 C6 C5 C4 C3 C2 C1 CO 

1 TC l MSB l 0 0 0 1 l 1 1Rd Wr C13 C12 C11 C10 C9 C8 
I I I I I ----1------------,-----,-------------1-----1-------------------------------

92 l Channel 1 l LSB l 0 0 1 0 l 0 l<------Same as Channel 0------> 
l DMA Address 1 MSB l 0 0 1 0 l 1 l<------Same as Channel 0------> 
I I I I ----1------------ -----1-------------1-----1-------------------------------

93 l Channel 1 LSB l 0 0 1 1 l 0 l<------Same as Channel 0------> 
l TC MSB l 0 0 1 1 l 1 l<------Same as Channel 0------> 
I I I I ----1------------ -----1-------------1-----1-------------------------------

94 l Channel 2 LSB 1 0 1 0 0 l 0 l<------Same as Channel 0------> 
l DMA Address MSB 0 1 0 0 l 1 l<------Same as Channel 0------> 
I I I ----1------------ -------------1-----1-------------------------------

95 l Channel 2 1 LSB 0 1 0 1 l 0 l<------Same as Channel 0------> 

97 

l TC l MSB 0 1 0 1 l 1 l<------Same as Channel 0------> 
I I I ------------,----- -------------,-----1-------------------------------

Channel 3 l LSB 0 1 1 0 l 0 l<------Same as Channel 0------> 
DMA Addressl MSB 0 1 1 0 l 1 l<------Same as Channel 0------> 

I I I ------------,----- -------------1-----1-------------------------------
Channel 3 l LSB 0 1 1 1 l 0 l<------Same as Channel 0------> 
TC l MSB 1 0 1 1 1 l 1 l <------Same as Channel 0------> 

I I I I ------------,-----1-------------1-----1-------------------------------
1 Mode Set l l 1 0 0 0 l 0 lAL TCS EW RP EN3 EN2 EN1 ENO 
I ( I I I I 1 program 1 1 1 1 
I 1 ) I I I I 
I on y I I I I 

98 l------------l-----l-------------l-----l-------------------------------
1 Status l l 1 0 0 0 l 0 l 0 0 0 UP TC3 TC2 TC1 TCO 
l (Read only) l l l l 
I I I I I 
I I I I 1----------------

Table 9-16 is an expansion of Table 9-15 showing the I/O port address 
assignments for each of the ten registers. The rightmost hexadecimal digit 
in the I/O port address (0---8 represented by address lines AO---A3) 
designates the specific register being addressed. Note that I/O port address 
bit A3 is shown in both tables. The least significant I/O port address bits 
(AO---A2) designate the specific register to be accessed. When one of the 
channel registers is accessed, bit AO selects either the DMA address register 
(AO=O) or the terminal count register (A0=1 ). Bits A1 and A2 specify which 
one of the four channels is accessed. When A3=1 and the mode set or status 
registers are accessed, AO---A2 are all zero. 
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Since the channel registers are 16 bits wide, two program instruction cycles 
are required to program or read an entire register. The DMA controller has 
an internal first/last (F/L) flip-flop that toggles at the completion of each 
program or read channel operation. The state of the flip-flop determines 
whether the lower or upper bytes of the register are to be accessed. The F/L 
flip-flop is reset by the DMA reset input or whenever the mode set register 
is loaded. To maintain proper synchronization, all channel command 
instruction operators occur in pairs. The lower byte of the register is 
accessed first, then the upper byte. The same I/O port address is used for 
both bytes. 

Both the DMA address register and terminal count register must be initialized 
before a channel is enabled. Table 9-16 shows that the DMA address register 
is loaded with the first memory location to be accessed. The value loaded 
into the 14 least significant bits (CO---C13) of the terminal count register 
specifies the number of DMA cycles before the terminal count (TC) output is 
activated. When the specified number of data bytes are transferred, the DMA 
controller activates its terminal count (TC) output, informing the system 
processor that the DMA operation is completed. A terminal count of zero 
causes the TC output to be active in the first DMA cycle for that channel. 
Therefore, the value loaded into the lower-order 14 bits should be the number 
of DMA cycles minus one (N-1 ), where N is the desired number of DMA cycles. 
The two most significant bits in the terminal count registers specify the 
type of DMA operation for that channel as follows: 

9-34 

Bit 15 l Bit 14 
==========!============ 

0 I 0 
0 l 1 
1 l 0 
1 l 1 

I 

Type of DMA Operation 
========================= 

Verify DMA cycle 
Write DMA cycle 
Read DMA cycle 
(Illegal) 

-----'------ -------------
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Section 10 

COMMUNICATIONS INTERFACE BOARD 

INTRODUCTION 

The Communications Interface board is attached to the rear panel inside the 
8301. It is an extension of the System Controller board and contains the 
following functions: 

• baud rate generator and switches 

• RS-232-C compatible ports 

• HSI port (RS-422 compatible) 

The interface between the System Controller and this board is via 40-pin edge 
connectors on both boards and an interconnecting ribbon cable. 

BAUD RATE GENERATOR AND SWITCHES 

Fig. 10-1 is a functional block diagram showing how the baud rate generator 
divides a 1.2288 MHz frequency into eight baud rates. The 1.2288 MHz 
frequency is derived in the System Controller by dividing the 2.4576 MHz 
crystal oscillator by two. The eight baud rates are switch selectable. The 
baud rate switches are located adjacent to each RS-232-C compatible interface 
connector. These switches are slide-type and are operated from the 8301 back 
panel. The eight baud rates are: 

REV A AUG 1981 

110 
150 
300 
600 

1200 
2400 
4800 
9600 
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RS-232-C COMPATIBLE PORTS 

There are four RS-232-C compatible port connectors for connecting peripheral 
equipment to the 8301. Refer to Table 10-1. These connectors are labeled: 

• J101 REMOTE (DTE) 

• J102 REMOTE (DCE) 

• J103 AUXILIARY 

• J104 TERMINAL 

.....----------------------- 9600 Baud 

~--------------------"- 4800 Baud r------- ------------------------------, 
2400 Baud 

1.228 MHz 
From System 
Controller 
Board 

10-2 

4040B 

..-------------!----<- 1200 Baud 

~--1------i.-----1---- 600 Baud 

~-___,_ __ .........___._ 300 Baud 

'------'--+-- 150 Baud 

~----1 + 11 1--------+-I--- 110 Baud 

To RS-232-C 
Interface Ports 

_____________________________________ j 

1200 Hz to System 
Controller 

2976-127 

Fig. 10-1. Baud rate generator functional block diagram. 
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Table 10-1 
Interface Connectors 

l Interface l Connector l 
Interface l Connector l Type I Function 

============'===========l===========l====================== 
Remote J101 l 25-pin l Interface to a Data 
Communi- l male 1 Terminal Equipment 
cations l (DTE) modem. 

J102 

I 
I 

/ 25-pin 
1 female 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Interface to Data 
Communications 
Equipment (DCE). 

The selection of J101 
or J102 is dependent 
on the setting of the 
MODE SELECT switch on 
the 8301 back panel. 

------------ -----------,----------- -----------------------
System 
Terminal 

J104 l 25-pin 
l female 

I I 

Interface to system 
terminal. 

------------ -----------,----------- -----------------------
Auxiliary 
Terminal 

J103 l 25-pin 
l female 
I 
I 
I 

Interface to line 
printer or tape punch/ 
reader. 

------------ -----------,----------- -----------------------
High-Speed 
Serial 
Interface 

J100 l 25-pin 
I 
I 
I 
I 
I 

High-speed serial 
interface to DMU. 

------------'------ ------------

REMOTE PORT 

The remote port interface is configured to use a modem for telephone data 
communications. This port is provided with a switch selectable DTE/DCE 
interface (Data Terminal Equipment/Data Communications Equipment). This 
switch is labeled MODE SELECT (S1030) and is operated from the 8301 back 
panel. The switch will select one of four interface modes as listed in Table 
10-2. 
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Table 10-2 
Mode Select Switch 

Switch Label I 
I Function 

====================:========================= 
CNTL I 

I 
I 

No control 
--------------------,-------------------------

DTE1 l DTE with CTS control 
I --------------------i-------------------------

DTE2 1 DTE with DSR control 
I --------------------1-------------------------

DCE l DCE with control 

Refer to Section 2 of this manual Installation, for information on how to set 
this switch. 

The remote port has two connectors: a male connector (labeled J101 -- DTE), 
and a female connector (labeled J102 -- DCE). Only one connector can be used 
at a time. The BAUD rate switch (S1060) adjacent to J102 selects one of 
eight baud rates for both connectors J101 and J102. 

AUXILIARY PORT 

The auxiliary port interface provides a DCE RS-232-C compatible interface. 
The BAUD rate switch (S1080) adjacent to J103 selects one of eight baud rates 
for this interface. In addition, an external clock baud rate connected to 
Pin 17 of J103 is available on a jumper-selected basis. Internal jumper J3 
located on the Communications Interface board can be positioned to substitute 
the external baud rate for the normal 110 baud rate. See Section 2 of this 
manual Installation, for the location and proper setting of jumper J3. The 
external clock must be TTL-compatible. 

TERMINAL PORT 

The system terminal port interface is configured as a DCE RS-232-C compatible 
interface with control signals implemented. The BAUD rate switch (S1090) 
adjacent to J104 selects one of eight baud rates for this interface. This is 
the normal interface between the 8301 and the system terminal. 

HSI PORT 

The HSI port interface is configured as a RS-422 compatible interface. This 
interface is compatible with the electrical characteristics of a 
balanced-voltage (differential) digital interface circuit defined in the 
RS-422 standard. This is the normal interface between the 8301 and the DMU. 
The baud rate for this interface is 153.6k baud. Communications through the 
HSI port may be on a byte-by-byte basis under communication control lines CTS 
(Clear-To-Send) and DTR (Data-Terminal~Ready). Refer to Table 10-1 for 
information about this port. 
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Section 11 

PROGRAM MEMORY BOARD 

INTRODUCTION 

The Program Memory board is a 32K static RAM. The Program Memory board has 
the following features: 

• program/system select 

• word/byte mode 

• RAM inhabit 

• low/high board select 

• memory relocation 

• extended bank 

• I/O port interfaces 

Four features are selected by internal jumpers: program/system select, 
low/high board select, memory relocation, and extended bank. The position of 
these internal jumpers determines the operational features and configuration 
selected for the memory board. The various features of the memory board are 
discussed in the following paragraphs. Refer to Section 2 of this manual 
Installation, for the location and correct setting of the internal jumpers on 
the memory board. 

Figure 11-1 is a simplified functional block diagram of the Program Memory 
board. Refer to this figure as you read following paragraphs. 

PROGRAM/SYSTEM SELECT 

The setting of internal jumper J6179 (Program/System Jumper) determines 
whether the memory board will be used as Program Memory or System Memory. 
There is no operational difference when a memory board is used as Program or 
System Memory, other than the response to the state of the CMEM(H) control 
line. When the program/system jumper (J6179) is set for Program Memory 
operation, the memory board is operational when the CMEM(H) control line is 
high. For special applications when J6179 is set for System Memory 
operation, the memory board is operational when the CMEM(H) control line is 
low. This jumper will remain in the PROGRAM position for 8301 operations. 
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WORD/BYTE MODE 

The word/byte mode circuitry determines how the data from the data bus is 
stored in or read from the memory array banks. There are two 16K x 8 -bit 
memory arrays. When the byte mode is selected the two arrays are essentially 
arranged in series to form one array (8 x 32K). When the word mode is 
selected the two arrays are essentially arranged in parallel to form one 
array (16 x 16K). When the memory board is used as System Memory it will 
normally be in the byte mode position, since the system processor (2650A-1) 
is an 8-bit processor. When used as Program Memory the jumper will normally 
be in the byte mode for 8-bit emulator processors and in the word mode for 
16-bit emulator processors. Word or byte mode of operation is selected by 
the states of the WD ACCESS(L) and BYTE ADDR(L) control lines, and the state 
of the BAO(H) address line, as shown in Table 11-1. 

Table 11-1 
Word or Byte Mode Operation 

Control Lines : Mode Selection 
=========================:=================================== 
BYTE ADDR(L) is asserted : Byte mode is selected. Memory 

and : access line LOW BYTE(L) is 
BAO(H) is low : asserted and the low memory is 

(the bus address is even): accessed. 

BYTE ADDR(L) is asserted 
and 

BAO(H) is high 
(the bus address is odd) 

WD ACCESS(L) is asserted 
and BAO(H) 

is either high or low. 

I 

Byte mode is selected. Memory 
access line HIGH BYTE(L) is 
asserted and the high memory 
array is accessed. 

Word mode is selected. Memory 
access lines LOW BYTE(L) and 
HIGH BYTE(L) are both asserted. 
Both low and high memory arrays 
are accessed, providing storage 
for/reading of a 16-bit data 
word. 

In the byte mode, the lower or higher arrays may be accessed by the upper 
eight data lines (D15--D8). When WD ACCESS(L) is high and SWAP(L) is low: 
the data is read from/written to the D15--D8 data lines, instead of D7--DO. 
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RAM INHIBIT 

When the RAM INH(L) [RAM Inhibit] control line is asserted, the data buffer 
control is disabled. This disables both the read and write data buffers 
to/from the low and high memory arrays. All read and/or write operations 
to/from the memory arrays are inhibited. 

LOW/HIGH BOARD SELECT 

The position of the low/high board jumper (J6175) determines whether the 32K 
memory board responds to low or high memory access addresses. See Table 
11 -2. 

Table 11-2 
Low/High Board Jumper 

Jumper Position l Memory Access Addresses 
=====================:============================= 

Low Board l 0000 to 7FFF 
I ---------------------,-----------------------------

High Board l 8000 to FFFF 

If the Low Board is selected, control line LOW BOARD(L) is asserted and the 
memory arrays are accessed whenever PA14(L) is high. If the High Board is 
selected, control line LOW BOARD(L) is unasserted and the memory arrays are 
accessed whenever PA14(L) is low. The state of PA14(L) is the same as that 
of A15(L). A15(L) is high for memory addresses 0000--?FFF and low for memory 
addresses 8000--FFFF. Remember, the common system address bus lines are all 
low on the Main Interconnect board. Refer to Section 2 of this manual 
Installation, for the location and correct setting of jumper, J6175. 

MEMORY RELOCATION 

The memory relocation circuitry permits )2K of the total 64K block of Program 
Memory addresses to be relocated to one 32K Program Memory board. The 
addresses are relocatable in 4K-byte blocks to even 4K boundaries. 

Before discussing the memory relocation logic there are two 
definitions that must be understood. 

address 

Bus Addresses 

Physical Addresses 

11-4 

Those addresses present on the system address 
bus that are generated by the active processor. 

Addresses that are presented to the chip-select 
decoders and the memory arrays on the memory 
board. 
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The memory relocation circuitry is enabled or disabled by internal jumper 
J5175. Refer to Section 2 of this manual Installation, for the location and 
correct setting of this jumper. When the memory relocation circuitry is 
enabled, addresses on the system address bus are converted or transformed to 
physical addresses. The four most significant bus address lines 
LA12(1)--A15(1)] are converted to physical address lines [PA11(1)--PA14(L)]. 
These physical address lines are presented to: 

• the low/high board circuitry (previously discussed) 

• the chip-select decoders 

• the memory array address lines 

Figure 11-2 is an example 
relocated and converted 
three 4K blocks, that the 
addresses. However, the 
physical addresses. 

of how 32K of the 64K bus addresses may be 
into 32K of physical addresses. Note in the first 

bus addresses are the same as the physical 
remaining bus addresses are converted to different 

If a memory board is used as ~ystem Memory, memory relocation jumper J5175 
must be in the "Disable" position. When a memory board is used as the 
Program Memory, the jumper may be set to either "Disable" or "Enable" 
position. 
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11-6 

Physical Address 

0000 

2FFF 

4FFF 

7FFF 

Bus Address 

-- 0000 

OFFF 
1000 

1FFF 
2000 

2FFF 
3000 

3FFF 
4000 

4FFF 
5000 

5FFF 
-- 6000 

6FFF 
7000 

7FFF 
8000 

-- 8FFF 
9000 

-- 9FFF 
AOOO 

AFFF 
8000 

__ BFFF 
cooo 

CFFF 
-- 0000 

DFFF 
EOOO 

__ EFFF 
FOOO 

FFFF 

~ = Not in physical address space 

2976-85 

Fig. 11-2. Example of memory allocation. 
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EXTENDED BANK 

The extended bank feature permits the utilization of the extended address 
lines, A16--A23, in the program section of the Main Interconnect board. The 
extended bank logic permits a block of program addresses (up to a maximum of 
64K addresses) to be located to any even 64K address block within the 16M 
address space provided by the 24 address bus lines. The location of this 64K 
address block is determined by the settings of an eight-position DIP switch 
(S7170). The states of the eight most significant bits of the 24 address bus 
lines are set into the eight-position DIP switch. In addition, an internal 
jumper (J7171) is provided to enable or disable the extended bank feature. 
Refer to Section 2 of this manual Installation, for the location and proper 
settings of the switch and jumper. 

I/O PORT INTERFACES 

The system processor communicates with the Program Memory board through I/O 
port addresses E8 and E9. I/O port address EB is used to address the low 
board (Program Memory addresses 0000--7FFF) and E9 is used to address the 
high board (Program Memory addresses 8000--FFFF). The decoder on the memory 
board decodes the I/O port addresses. The output of the decoder and the 
associated data byte of the I/O port address provides enabling and disabling 
of the memory relocation and extended bank features. Therefore, these 
features may also be enabled or disabled by software, in addition to jumpers 
J51 75 and J71 71 • 

NOTE 

If either jumper J5175 (memory relocation) or J7171 (extended bank) 
is in the "Disable" position, that feature associated with the 
jumper cannot be enabled by software alone. 
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Section 12 

EMULATOR CONTROLLER BOARD 

INTRODUCTION 

The Emulator Controller insures that only one processor (either system 
processor, emulator processor, or language processor) has control of the 
buses at any time. Since the system and program sections share the same 
16-bit address and data buses (plus some of the control lines) bus contention 
could become a problem without the Emulator Controller. The location of the 
Emulator Controller board in J5 of the Main Interconnection board separates 
the system section from the program section for certain portions of the 
system bus structure. In addition, the Emulator Controller board supports 
the following software features that are available for any address within the 
total 16M program memory address space: 

• Provides two program breakpoints that may be set for any address. 

• Permits the emulator processor to be force-jumped to any address. 

• Keeps track of the locations of the last program instruction address 
executed and the next program instruction address to be executed 
when an emulator/slave interrupt breakpoint occurs. 

This section discusses the operation of the Emulator Controller, and is 
divided into the following functional categories: 

1. Address and data buses 

2. System processor/emulator processor control 

3. Service (SVC) request detection 

4. Breakpoint logic 

5. Interrupt logic 

6. Program Counter (PC) Last/Next storage registers 

7. Forced jump logic 

8. Extended bank switching 

9. I/O port interfaces 
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ADDRESS AND DATA BUSES 

Fig. 12-1 is a simplified functional block diagram of the Emulator 
Controller board. This figure clearly defines the four address buses and two 
data buses within the Emulator Controller board. These buses are listed as 
follows: 

• Address Buses 

Address Bus No. 1------------~-. Writes to system 
I 1---- and extended 

Extended Address Bus No. 1 ----' address buses 

Address Bus No. 2 -------------. Reads from system 
l---- and extended 

Extended Address Bus No. 2 ----' address buses 

• Data Buses 

Data Bus No. Data write bus 

Data Bus No. 2 Data read bus 

Note that all six buses are directional. The No. 1 address buses are used 
to transfer addresses from the Emulator Controller onto the system and 
extended address buses. The No. 2 address buses are used to bring addresses 
from the system and extended address buses to the various comparators and 
registers in the Emulator Controller. Data Bus No. 1 is used during a write 
operation to transfer data from the system data bus into the appropriate 
registers. Data Bus No. 2 is used during a read operation to transfer data 
from registers in the Emulator Controller onto the system data bus. 
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SYSTEM PROCESSOR/EMULATOR PROCESSOR CONTROL 

This function ensures that only one of the processors is allowed access to 
the address and data buses at a time. As previously mentioned, since the 
processors both share the same buses, only one is allowed to run at a time. 
This type of system is referred to as a master/slave arrangement. The system 
processor has the higher priority, and is referred to as the master. The 
emulator processor is the slave. Switching and control of the master/slave 
processors are accomplished as follows: 

1. A separate control line [labeled MSTR PAUSE(L) or SLV PAUSE(L)] 
is monitored by each processor. When either of these lines is 
asserted the associated processor is halted. 

2. By preventing the MSTR/SLV flip-flop from changing state until 
the active processor on the buses has halted, ensures that the 
master and slave processors will never be on the buses at the 
same time. 

3. Flip-flops and gates are arranged to ensure that one of these 
PAUSE lines is always asserted, except during DMA operations. 
During DMA operations both the MSTR PAUSE(L) and SLV PAUSE(L) 
lines are asserted simultaneously. This pauses both processors 
and permits the DMA controller to assume control of the buses. 

SERVICE (SVC) REQUEST DETECTION 

SVCs allow a user's program to access data from an input device or transfer 
data to an output device. When an SVC is executed in a user's program, an 
SVC request is sent to the Emulator Controller. The SVC request logic 
recognizes a software "service request" from the active emulator processor 
and notifies the system processor of the interrupt. 

An SVC mapping register allows SVCs to be mapped anywhere between 00---FF on 
even 16-byte boundaries. The SVC range defaults to FO---F7 on power-up or 
restart conditions. 

An internal jumper (J5177) permits SVCs to occur during emulation modes 0 and 
1 . Refer to Section 2 of this manual Installation, for the location and 
proper setting of this jumper. 

SVC mapping is accomplished by writing to I/O port address F3. SVCs are 
enabled or disabled by writing to bit 4 of the debug command port (I /0 port 
address F9). 
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BREAKPOINT IOGIC 

The breakpoint logic permits two independent breakpoints to be set into 
breakpoint registers for any address between 000000---FFFFFF (AO---A23). The 
breakpoint logic compares the address values from the system and extended 
address buses (AO---A23) with the values stored in the breakpoint registers. 
A breakpoint interrupt will occur when all of the following conditions are 
met: 

• a match occurs between breakpoint registers and the address buses; 

• the R/W line matches the break-on-read on break-or-write conditions 
set into the debug control register (I/O port address F8); 

• no debug interrupt is pending; 

• no forced jump address is in progress; 

• SLV OPREQ(L) is asserted, indicating the emulator processor is 
active; and 

• M(L)/IO(H) control line is low, permitting access to program memory. 

INTERRUPT IOGIC 

The Emulator Controller services all interrupts from the program section of 
the 8301. Priorities are assigned to these interrupts and the DBG INT(L) 
[debug interrupt] control line forwards the interrupt to the system 
processor. The interrupts are assigned priorities as follows (in desending 
order): 

1 • Service request interrupt--SVC INT 

2. Breakpoint 1--BP1 

3. Breakpoint 2--BP2 

4. Single-cycle interrupt--S/CY INT 

5. Slave halted interrupt--SLV HLT INT 

6. Diagnostic interrupt--DIAG INT 

7. Interrupt 29--INT 29 

8. Interrupt 30--INT 30 

9. Interrupt 31--INT 31 

Four of the interrupts provide an immediate interrupt. That is, DBG INT(L) 
is generated immediately upon receipt of any of the following interrupts: 
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• SVC INT 

• SLV HLT INT 

• DIAG INT 

e INT 30 

The remaining interrupts provide a pending interrupt. That is, DBG INT(L) is 
not issued until the following FETCH cycle is received. This allows the 
address of the next instruction to be latched into the PC next registers 
prior to interrupting the active processor. 

PC LAST/NEXT STORAGE REGISTERS 

The PC Last/Next circuitry keeps track of the address location of the last 
instruction executed and the next instruction to be executed whenever a slave 
interrupt occurs. 

When the emulator processor is executing instructions normally (that is no 
interrupts have occurred), the address of the current executing instruction 
is latched into three 8-bit PC Last latches (AO---A23). These 8-bit latches 
are continually updated as each program instruction is executed. 

When a hardware or SVC interrupt is detected during program execution, the PC 
Last latches are no longer clocked and the address of the last instruction 
executed remains in the PC Last latches. When the emulator processor starts 
the execution of the next program instruction, the SLV FETCH pulse causes 
this instruction address to be latched into the 8-bit PC Next latches 
( AO---A23). 

Therefore, the PC Last latches contain the address of where the program was 
interrupted and the PC Next latches contain the address of the next program 
instruction to be executed. 

FORCED JUMP LOGIC 

The forced jump logic forces the emulator processor to transfer program 
execution to a particular address. The jump address is loaded into the jump 
address registers with the three I/O port addresses listed in Table 12-1. 
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Table 12-1 
Loading Jump Address Registers 

l Address Loaded With Associated 
I/O Port Address I Data Byte 

========================:========================================= 
FA --- (Write) I Lower eight address bits AO---A7 

I ------------------------,-----------------------------------------
FB --- (Write) l Upper eight address bits A8---A15 

I ------------------------,-----------------------------------------
F5 --- (Write) l Extended eight address bits A16---A23 

A forced jump command (JMP CMD) is issued to the active emulator processor 
when any one or more of the following conditions exist: 

• Bit 2 of I/O port address F9 is set low. 

• Breakpoint or 2 is enabled. 

• Bit 4 of I/O port address F8 is set high, enabling single-cycle 
interrupt. 

• An RTPA breakpoint is enabled (INT 29). 

When a forced jump command is issued to the active emulator processor, the 
processor responds by asserting the jump acknowledge control line [JMP 
ACK(L)]. When this line is asserted, the forced jump address is gated onto 
the system and extended address buses. 

EXTENDED BANK SWITCHING 

The 8-bit extended bank switch register is loaded by writing to I/O port 
address F4. The extended address is gated onto the extended address bus when 
control line EN ADDR(L) is asserted, indicating the system processor is 
active. This circuitry permits the system processor to address the extended 
address range. 

l/O PORT INTERFACES 

As previously stated, the system processor communicates with the various 
boards by means of I/O port addresses and the associated data bytes. The I/O 
port addresses for the Emulator Controller board are divided into the 
following functions: 

• Functional Decoder (Read/Write) 

• I/O Decoder (Read) 

• I/O Decoder (Write) 
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• Extended Address Decoder (Read/Write) 

The lower-order address bus lines (AO---A7) are decoded to determine which 
I/O port is accessed. Table 12-2 lists the I/O port address assignments for 
the Emulator Controller. 

Figure 12-2 
decoders. 

is a 
Refer 

simplified block diagram of the Emulator Controller 
to this figure during the following explanation of the I/O 

port interfaces. 

A13(H) - MEM(L)/IO(H) 

- MSTR(H) tp OPREQ(H) 

A4(H)-Av 

R(H)/W(L) 

-D-
(F6) BP1 EXTD(L) 

WRP(L) Extd (F7) BP2 EXTD(L) 
Addr (F6) PC NEXT EXTD(L) 

...--- Decoder 
(Read/Write) (F7) PC LAST EXTD(L) ..---

Address Bus -v 
AO(H)-A7(H) 

..a. (F6-F7) ENBL EXTD(L) 

(F6) EXTD SEL(H) To Extended Jump 
(F5) JMP ADR EXTD(L) Address Register 

(F4) EXTD BANK(L) To Extended Address 

~(Hp'.f> 
(F2) READ INT(L) Bank Register 

Functional 
(FB-FF) WR PORT(L) Decoder To Interrupt 

(Read/Write) (FC-FF) RD PORT(L) Pending Register 
R(H)/W(L) - ·- (F3) SVC MAP(L) 

b: 
(FF) PC LAST Hl(L) 

(FE) PC LAST LO(L) 

21 ~ 
1/0 (FD) PC NEXT Hl(L) 

Decoder 
(Read) (FC) PC NEXT LOIL) 

To PC 
Registers 

_6_ To Breakpoint 2 
(FF) BP2 Hl(L) ::J Registers 

(FE) BP2 LO(L) 

(FD) BPl Hl(L) 
To Breakpoint 1 

~ 
Registers 

(FC) BP1 LO(L) 
To Jump Address 

(FBI JMP ADR Hl(L) 

;I - Registers 

~ 
110 

Decoder (FA) JMP ADR LO(L) 

v (Write) (F9) OUT CMD(L) Debug Command-Sets 
WRP(L) 

(FBI OUT CNTRL(L) Emulator Control Options 

Debug Control-Enables 
~ Single-cycle and 

Breakpoint Operations 

2976-131 

Fig. 12-2. Emulator Controller Decoders simplified block diagram. 
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Table 12-2 
Emulator Controller I/O Port Address Assignments 

Port l l 
Address l Read/Write l Function 
========l============l======================================= 

FO l R/W l Reserved (decoded but not assigned) 
F1 l R/W l Reserved (decoded but not assigned) 
F2 l R l Pending interrupts port 
F3 l W l SVC mapping port 
F4 l W l Extended bank switch 
F5 l W l Jump address extended 
F6 l R l Program Counter Next, extended 
F6 l W l Breakpoint 1, extended 
F7 l R l Program Counter Last, extended 
F7 l W l Breakpoint 2, extended 
F8 l W l Debug control port 
F9 l W l Debug command port 
FA l W l Jump address, lower-order 
FB l W l Jump address, higher-order 
FC l R l Program Counter Next, lower-order 
FC 1 W l Breakpoint 1, lower-order 
FD R l Program Counter Next, higher-order 
FD W l Breakpoint 1, higher-order 
FE R l Program Counter Last, lower-order 
FE W l Breakpoint 2, lower-order 

I FF R 1 Program Counter Last, higher-order 
FF W l Breakpoint 2, higher-order 

I 
~~~~~~~~~~'~~~~~~~~~~~~~~~~~~~-

FUNCTIONAL DECODER (READ/WRITE) 

The functional decoder utilizes an IM5610 device (PROM) to decode the lower 
four address bits (AO---A3). The PROM is enabled when all of the following 
conditions are met: (Refer to Tables 12-3 and 12-4.) 

1. control line MSTR(H) is high, indicating that the system 
processor is active; 

2. control line MEM(L)/IO(H) is high, indicating the execution of 
an I/O instruction; 

3. control line OPREQ(H) is high, indicating the start of a bus 
operation; 

4. address line A13(H) is high, indicating an extended I/O address; 
and 

5. address lines A4(H)---A7(H) are all high, indicating an I/O port 
address FO---FF is on the address bus. 
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Table 12-3 
Enabling Functional Decoder 

I/O Port l l lMEM(L)/l l l 
AddresseslOPREQ(H)lMSTR(H)l IO(H) lA13lA7 A6 A5 A4l Function 
=========l========1=======1=======1===/===========1==================== 

l 1 1 1 1 1When all input lines 
l l l l l lto the NAND gate are 
l l l l l lhigh during I/O port 

FO---FF j I I I / 1 I addresses FO---FF, 
1 1 1 1 1 ,the NAND gate's out-
l l l l l lput goes low, enabl-
1 I I I I I. th f t' 1 1 1 1 1 1 11ng e unc 1ona 
l l l l l l decoder. 
I I I I I I 

_____ I I I I I '-----------

Table 12-4 
Functional Decoder Input and Output Lines 

Decoder Input Control Lines l Output Control Lines From Decoder 
I ----------------------------,-------------------------------------------' I/0 I I I I I I I I I 

R/WlPortl lR(H)/l Output Controll 
OperlAddrlA3 A2 A1 AO lw(L) l Line Name l Function 
====l====1============1=====1===============/=========================== 

l 1 1 ,Forces pending interrupts 
R l F2 l 0 0 1 0 l 1 READ INT(L) lin interrupt registers 

l l l l onto data bus. 
I I I I ----,----,------------,----- ---------------1---------------------------

w l F3 l 0 0 1 1 l 0 SVC MAP(L) lsets I/O address bits, 
l l l lA7--A4, for emulator SVCs. 
I I I I ----,------------,----- ---------------,---------------------------

: l ,sets address bits,A23--A16, 
W F4 i 0 0 0 i 0 EXTD BANK(L) jfor system processor 

l i ,access to program memory. 
I I I I ----1------------,-----,---------------,---------------------------
l i l isets extended address bits, 

W 1 F5 l 0 0 l 0 lJMP ADR EXTD(L)lA23--A16, of a forced 
I I I I I · dd 1 1 1 1 1Jump a ress. 
I I I I I ----,----1------------1-----,---------------1---------------------------
: l 1 1 lsets input control line 

R l l l 1 l of extended address 
l l l l decoder to select PC 

----l F6 l 0 0 l----- EXTD SEL(H) lNEXT EXTD register on 
l l l (is low) lread operation or BP1 

W l l l 0 lEXTD register on 
I I I I · t t' 1 1 1 1wr1 e opera ion. 
I I I I 

__ 1 __ 1 I '--------------
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Table 12-4 (cont) 

Decoder Input Control Lines l 
I 

Output Control Lines From Decoder 
---------------------------- 1--------------------------------------------

1 I/O I I I I 
I I I I I 

R/WlPortl lR(H)/l Output Controll 
OperlAddrlA3 A2 A1 AO lw(L) l Line Name l Function 
====l====l============l=====l===============l============================ 

l l l l lsets input control line 
R l l l l l of extended address 

1 l l l l decoder to select PC 
----l F7 l 0 l-----l EXTD SEL(H) lLAST EXTD register on 

l l l l (is high) lread operation or EP2 
W l l l 0 l lEXTD register on 

I I I I I · t t• 1 1 1 1 1wri e opera ion. 
I I I I I ----,----,------------,----- 1---------------,----------------------------

R l l l 1 , lr/o port addresses F6 
----l F6 l 0 1 1 0 l----- l land F7 set control line 

W l l l 0 l 1ENEL EXTD(L) low enabl-
1 I I I X ( ) 

---- 1----,------------,----- I ENEL ETD L 
R I I I 1 

---- l F7 l 0 1 1 1 l-----
w I I I Q 

I I I 
I I I 

ing the extended address 
decoder during both 
read and write 
operations. 

----,----,------------1----- --------------- ----------------------------
: F8 l 1 0 0 0 l 
I I I 1----,------------1 
l F9 l 1 0 0 1 l 
I I I ,----,------------, 
l FA l 1 0 1 0 l 
I I I ,----,------------, 
lFEl101 1l 

w :----:------------: 0 
l FC l 1 1 0 0 l 
I I I 
1----,------------1 

l FD l 1 1 0 1 l 
I I I ,----,------------, 
lFEl1 1 1 Ol 
I I I 1----,------------1 
iFFl1 111l 
I I I 

WR PORT(L) 

I 
I 
I 
I 
I 

lr/o port address F8 
lthrough FF set control 
lline WR PORT(L) low 
lenabling the I/O 
ldecoder (write) during 
lall write operations to 
lthese I/O port addresses. 
'(See Table 2-15.) 

----1----1------------1----- --------------- ----------------------------
' FC 1 1 1 0 0 1 I/O port addresses FC 
l---- 1------------l 1through FF set control line 
l FD 1 1 0 1 l lRD PORT(L) low enabling the 

R l---- ------------l RD PORT(L) lr/o decoder (read) during 
l FE 1 1 1 0 l lall read operations to 
l---- ------------l lthese I/O port addresses. 
l FF 1 1 1 1 l l(See Table 2-14.) 
I I I 

~~'~~ '~~- -~~~~~~~'~~~~~~~~~~~~~~ 
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I/O DECODER (READ) 

During a read operation, I/O port addresses FC---FF cause control line RD 
PORT(L) from the functional decoder to be asserted. This enables the I/O 
decoder (read). The lower two address lines (AO and A1) determine which I/O 
port is accessed. See Table 12-5. The output control lines from this 
decoder force the appropriate PC Next/Last address onto the data bus to be 
read by the system processor. 

I/O DECODER (WRITE) 

During a write operation, I/O port addresses F8---FF cause control line WR 
PORT(L) from the functional decoder to be asserted. This enables the I/O 
decoder (write). The lower three address lines (AO---A2) determine which I/O 
port is accessed. See Table 12-6. The output control lines from this 
decoder writes the associated data byte into the selected registers. The 
registers are designated by the specific I/O port address. 

EXTENDED ADDRESS DECODER (READ/WRITE) 

This decoder is enabled when I/O port address F6 or F7 is on the address bus. 
The states of the two decoder input lines determine which output line is 
asserted. During read operations, either I/O address F6 or F7 causes the 
extended PC Next/Last address to be forced onto the data bus. During write 
operations, either I/O address F6 or F7 permits data to be written into BP1 
or BP2 registers. See Table 12-7. 
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Table 12-5 
I/O Decoder (Read) Input and Output Lines 

Decoder Enabling l 
and Input Control Lines l Output Control Lines From Decoder 

I ----------------------------1---------------------------------------
I/O l Type l l l l 

Port l of l RD l l Output Controll 
Addr l Oper l PORT(L)lA1 AOl Line Name i Function 
====='======i========i======i===============i======================= 

1 1 1 1Forces A7--AO of next 
FC Read l 0 l 0 0 l PC NEXT LO(L) iinstruction onto data 

l l l 1bus after interrupt. 
I I I I ------,--------,------,---------------,-----------------------
: l l iForces A15--A8 of next 

FD Read l 0 l 0 1 l PC NEXT HI(L) linstruction onto data 
l l l lbus after interrupt. 
I I I I ------,--------1------1---------------,-----------------------
1 1 1 1Forces A7--AO of last 

FE Read l 0 l 1 0 l PC LAST LO(L) jinstruction onto data 
l l l 1bus after interrupt. 

I I I I I -----,------,--------,------1---------------,-----------------------
: 1 1 1 1 Forces A15--AS of last 

FF l Read l 0 j 1 1 / PC LAST HI (L) I instruction onto data 
l l 1 1 1bus after interrupt. 
I I I I I 

___ I I I I '------------
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Table 12-6 
I/O Decoder (Write) Input and Output Lines 

Decoder Enabling 
and Input Control Lines Output Control Lines From Decoder 

I/O I Type I WR I I 
Port I of I PORT I WRP I Output Control l 
Addr I Oper I (L) i (L) I A2 A 1 AO Line Name l Fune tion 
=====l======'=====1=====l=========1==============1==================== 

I 1 I 1 1Debug Control Port--
F8 I Write 0 l 0 I 0 0 0 I OUT CNTRL(L) iena~les s/c and BP 

1 1 1 1 1 registers. 
I I I I I -----,------ -----1-----1---------1--------------1--------------------
1 I I I lnebug Command Port 

F9 I Write 0 I 0 I 0 0 1 / OUT CMD(L) !-- sets emulator 
I I I 1 1processor control 
I I 1 I I functions. 
I I I I -----1------ -----1----- ---------,--------------1--------------------
1 I 1 1Forced Jump Address 

FA I Write 0 I 0 0 1 0 l JMP ADR LO(L)iA7--AO is loaded 

FB 

FC 

I I I linto jump address 
I 1 I I registers. 
I I I ------ ---------1--------------1--------------------

Write 0 

Write 0 

1 !Forced Jump Address 
/ JMP ADR HI(L)IA15--A8 is loaded 
1 linto jump address 
I I · t 1 1 1 regis ers. 

0 0 

I I I -----1---------1-------------- --------------------
' I I I 

0 l 1 0 0 l 
I I 
I I 

BP1 LO (L) 
BP1 Address A7--AO 
is loaded into BP1 
comparison register. 

-----1------,-----,-----,---------,-------------- --------------------
1 1 1 1 1 BP1 Address A15--A8 

FD l Writel 0 I 0 I 1 0 1 I BP1 HI(L) is loaded into BP1 
I I I I I 
I I I I I 
I I I I I 

comparison register. 
-----,------1-----1-----1---------1-------------- --------------------

' I I I I 
-I I I I I BP2 Address A7--AO 

FE I Writel 0 I 0 j 1 0 / BP2 LO(L) is loaded into BP2 
I I I 1 1 comparison register. 
I I I I I -----,------,-----,-----,---------,--------------1--------------------
1 1 I I I iBP2 Address A15--A8 

FF I Write I 0 l 0 I 1 1 1 I BP2 HI (L) I is loaded into BP2 
I I I I I I · t 1 1 1 1 1 ,comparison regis er. 
I I I I I I 

___ I I I I I '----------
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Table 12-7 
Extended Address Decoder Input and Output Lines 

Decoder Enabling 
and Input Control Lines 

I 
I 
I 
I 
I 

Output Control Lines From Decoder 
--------------------------------1--------------------------------------

I/O I Type I ENBL I EXTD I i I Output I 
Portl of EXTDI SEL IR(H)/IWRPI Control! 
Addrl Oper (L) I (L) i W(L)l(L)I Line I Function 
==== 1===== =====l=====l===== 1===l========1============================= 

I l I 1BP1 Extended Address 
0 l 0 l 0 0 IBP1 iA23--A16 is loaded into 

l 1 IEXTD(L) IEXTD BP1 comparison 
I l I register 

F6 w 

I I I ---- ----- -----1----- ---1--------1-----------------------------
1 l iBP2 Extended Address 

F7 w 0 I 0 0 iBP2 IA23--A16 is loaded into 
l IEXTD (L) iEXTD BP2 comparison 
l i I register 
I I I -----1----- --- 1--------1-----------------------------
l IPC lForces bits A23--A16 of next 

0 l 0 X INEXT !instruction executed by 
I 1EXTD(L) !emulator processor onto the 
I I ldata bus after an interrupt. 

I I I I 

F6 R 

-----1-----1----- ---1--------,-----------------------------
1 I !PC !Forces bits A23--A16 of last 

R i 0 I X !LAST !instruction executed by 
I I 1EXTD(L) !emulator processor onto the 
I I I ldata bus after an interrupt. 
I I I I 

F7 

___ I I I 1---------------
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Sectic;:in 13 

LANGUAGE PROCESSOR BOARD 

INTRODUCTION 

The Language Processor utilizes a Z80A microprocessor and operates much like 
an emulator processor. The Language Processor uses Program Memory to 
translate source code (assembly language) to binary object code (machine 
language) for use by the emulator processor. The Language Processor operates 
as a slave to the system processor and is invoked by software commands 
entered at the system terminal. 

The Language Processor board is divided into the following functions: 

• Z80A CPU and Clock Generation 

• Address and Data Bus Buffers 

• Control Bus Signal Generation 

• Execution Control 

• I/O Port Interfaces 

Figure 13-1 is a simplified schematic of the Language Processor board. Refer 
to this figure as you read the following discussions on the Language 
Processor functions. 

ZSOA CPU AND CWCK GENERATION 

The Z80A microprocessor in the Language Processor is capable of operating at 
two clock rates: SLOW (2.5 MHz) and FAST (4.0 MHz). An internal jumper 
(J4029) selects either SLOW or FAST mode. In the FAST mode, the "Debug 
Sequencer On" control bit (bit 2 of I/O port address E7) determines the clock 
rate: When this bit is high, SLOW mode is selected. 

The SLOW clock is derived from the 2650 CLK (10 MHz) generated on the System 
Controller board. The FAST clock is derived from a 16 MHz crystal oscillator 
on the Language Processor board. The two clock sources (10 MHz and 16 MHz) 
are fed to a multiplexer. The multiplexer output (either 10 MHz or 16 MHz) 
depends on the position of jumper J4029 and the state of the "Debug Sequencer 
On" control bit. A divide-by-four circuit converts the multiplexer output to 
either 2.5 MHz or 4 MHz. 
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ADDRESS AND DATA BUS BUFFERS 

The Z80A address bus is buffered by tristate buffers. These buffers are 
directional and are enabled whenever the Z80A is running. This forces the 
Z80A addresses onto the system address bus. 

The Z80A data bus is also tristate buffered. These buffers are 
bidirectional. The direction of data through these buffers is controlled by 
the state of control line Z80 WRITE(H). During a write operation this 
control line is high, permitting the microprocessor to write data onto the 
system data bus. During a read operation this control line is low, 
permitting the Z80A to read data from the system data bus. 

CONTROL BUS SIGNAL GENERATION 

The Z80A control signals [M1 (1), RD(L), MREQ(L), and IOREQ(L)] are converted 
by logic gates to 8301 control signals. These converted signals are buffered 
by directional buffers that are enabled whenever the Z80A is running, forcing 
the Z80A control signals onto the system control lines. 

The Z80 OPREQ(H) is generated by a combination of Z80A control signals 
[M1(1), MREQ(L), IOREQ(L), and RFSH(L)] and the Z80A clock. The Z80 OPREQ(H) 
goes high on the next clock edge after the Z80A control signals are true and 
goes low immediately if any control signal becomes false. RFSH(L) is 
utilized to ensure that a false Z80 OPREQ signal is not generated during 
memory refresh operations. 

EXECUTION CONTROL 

The Z80A microprocessor is controlled by the Emulator Controller. Control 
lines from the Emulator Controller are used for execution control of the Z80A 
microprocessor. These control lines are: 

• SLV PAUSE (1) 

• SLV RESET (1) 

• F.P. HOLD(L) 

• RESET(L) 

Control lines RESET(L) or HALT(L) generate a RESET(L) to the Z80A 
microprocessor by clearing the "ACTIVE" flip-flop. This causes ACTIVE(L) to 
go high and RESET(L) to go low, resetting the microprocessor. SLV RESET(L) 
sets the S-R flip-flop holding RESET(L) low. 

The BUS RQ(L) input is used to suspend execution of the Z80A microprocessor 
and not alter the contents of the processor's registers. When SLV PAUSE(L) 
is asserted, a BUS RQ(L) is generated. 
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F.P. HOLD(L) is generated by the Emulator Controller to freeze processor 
execution during a Z80A machine cycle. When F.P. HOLD(L) is asserted, wait 
states are generated by the Z80A. 

I/O PORT INTERFACES 

The Language Processor is controlled by the system processor through I/O port 
address E7 and the associated data byte. Data bit D2 selects a slow or fast 
clock rate (2.5 MHz or 4.0 MHz) for the Z80A processor. Data bit D7 
activates or deactivates the Language Processor board. 
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Section 14 

FRONT PANEL BOARD 

INTRODUCTION 

The Front Panel board is attached to the Front Control Panel. The RESTART 
switch and four LEDs are mounted on the Front Panel board and extend through 
cutouts in the Front Control Panel. 

INTERCONNECTING CABLES 

Two interconnecting ribbon cables (8 conductors each) connect the Front Panel 
board connector (J1) to the Main Interconnect board connector (J17). The 
connectors on the interconnecting cables are designated, P1 and P17, 
corresponding to the board mounted connectors, J1 and J17 respectively. All 
input/output connections for the Front Panel board terminate in J1; a 16-pin 
harmonica connector located on the Front Panel board. Table 14-1 shows the 
pin connections for both J1/P1 and J17/P17. 

NOTE 

In Table 14-1 the pin numbers of the interconnecting connectors (P1 
and P17) are shown. Note that there is no correlation between 
corresponding pin numbers of P1 and P17. When connecting either P1 
or P17, you must match pin 1 of the "P" connector with pin 1 of the 
"J" connector. A small white dot designates pin 1 of the "p" 
connectors. A small arrowhead designates pin 1 of the "J" 
connectors. Use care when connecting either P1 or P17, the 
harmonica connectors are easily misaligned. 
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Table 14-1 
Pin Numbers of J1/P1 and J17/P17 

Front Panel I Main Interconnect 
Board I Board 

I -----------------i----------------------
J1/P1 I J17/P17 

Pin Number I Pin Number 
=================!====================== 

9 I 1 
10 2 
11 3 
12 4 
13 5 
14 6 
15 7 
16 8 

1 9 
2 10 
3 11 
4 12 
5 13 
6 14 
7 15 
8 16 

System Bus 
Line Name 

=================== 
+5 Vdc 
PAUSE(L) 
RUN(L) 
GROUND 
SELF TEST(L) 
GROUND 
SLV PSE(L) 
+5 Vdc 
+5 Vdc 
MSTR PSE(L) 
GROUND 
RESET(L) 
GROUND 
MSTR RUN(L) 
GROUND 
+5 Vdc 

REMOVAL .OF FRONT CONTROL PANEL AND FRONT PANEL BOARD 

~ 
120/240 volts is on the main POWER switch attached to the Front 
Control Panel when the main power cord is attached to the 8301 
mainframe. Therefore, before removing the Front Panel board or the 
Front Control Panel, insure that the main power cord is removed 
from the back of the 8301 mainframe. Never operate the 8301 MDU 
with the Front Control Panel removed or when the spring clips are 
disengaged. 

The Front Panel board and the Front Control Panel are attached to the front 
of the 8301 mainframe by spring clips on each side of the Front Control 
Panel. The following procedure describes how to remove the Front Control 
Panel: 

1. Remove main power cord from back of 8301 mainframe. 

2. Remove the right top and bottom cover screws and cover retainers 
from the rear of the 8301 • 
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3. Slide the right side cover to the rear of the instrument 
approximately three to four inches. 

4. The right spring clip on the Front Control Panel may be 
disengaged by inserting your index finger through the square 
hole in the side of the mainframe. 

5. Pull the Front Control Panel forward and remove the connectors 
from the Front Panel board. Be sure the color coding and 
orientation of P1 are noted. This harmonica connector can be 
connected backwards. 

REINSTALLATION OF FRONT CONTROL PANEL 

Reinstall the Front Control Panel as follows: 

1. Connect all connectors. 

2. Insert left side of Front Control Panel first and push panel in 
until the spring clips are engaged. 
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Section 15 

POWER SUPPLIES 

INTRODUCTION 

This section describes the DC power supplies in the 8301. There are two 12 
Vdc supplies and one 5 Vdc supply. The schematic diagrams for these power 
supplies are in Volume II, Section 17, Sheet 22 in this manual. Sheet 21 
shows the primary power distribution and how the power supplies are connected 
to the primary input power transformer, T311. 

The two 12 Vdc supplies are identical. One has its positive output terminal 
grounded and the other has its negative output terminal grounded, thereby 
providing a -12 Vdc and +12 Vdc power supplies. Refer to the rightmost 
diagrams in Volume II, Section 17, Sheets 21 and 22. 

The 5 Vdc supply has its negative output terminal grounded which provides a 
+5 Vdc power supply. Refer to the rightmost diagram in Volume II, Section 
17, Sheet 21 and the leftmost diagram on Sheet 22. 

CIRCUIT DESCRIPTION 

The circuit description for both 5 and 12 Vdc supplies is very similar. The 
control circuitry is almost identical for both supplies. The input and 
output components of the +5 Vdc supply are beefed-up to handle the additional 
current capabilities. The 5 Vdc supply has 6 series pass transistors, Q2 
through Q6. These are in a series/parallel arrangement that provides a 
maximum output current of 35 amps. The 12 Vdc supply has only one 
transistor, Q1, that provides a maximum output current of 1.7 amps. Due to 
the similarity of the two power supplies, only the +5 Vdc power supply 
circuit description will be covered in this manual. Refer to the leftmost 
diagram in Volume II, Section 17, Sheet 22. 

The control circuitry in these supplies is centered around the 723 voltage 
regulator device, U1. There are three functions performed by the control 
circuitry: 

• Voltage regulation and adjustment 

• Current limiting and adjustment 

• Overvoltage protection and adjustment 
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VOLTAGE REGULATION AND ADJUSTMENT 

A voltage divider network consisting of R37, R43 (Voltage Adjust), R28, R29, 
and R38 is across the positive and negative output terminals. Within the 723 
device, pins 4 and 5 are the inputs to an error amplifier. Outside the 
device these pins are connected across R28. Therefore the voltage drop 
across R28 is the input to the error amplifier. An internal voltage 
regulator provides a reference voltage between pins 5 and 6. When the 5 Vdc 
supply output voltage drops, the voltage across R28 decreases. This decrease 
to the input of the error amplifier causes the voltage at pin 10 to increase. 
Increasing the voltage at pin 10 increases the drive through Q1 which also 
increases the drive of the 6 series pass transistors. This brings the output 
voltage up until it balances with the reference voltage. 

R43 (Voltage Adjust) is in series with R28. Adjusting R43 also changes the 
voltage across R28 and permits adjustment of the output voltage. In the 5 
Vdc supply, R43 provides an adjustment in the output voltage from 4.75 to 7.0 
Vdc. In the 12 Vdc supplies, R20 provides an adjustment in the output 
voltage from 10.5 to 15.75 Vdc. 

CURRENT LIMITING AND ADJUSTMENT 

The current limiting adjustment (R23) is set for the maximum current of 35 
amps for the 5 Vdc supply. (R3 is set for a maximum current of 1.7 amps for 
the 12 Vdc supplies.) Pins 2 and 3 of U1 are connected to the base and 
emitter of a transistor within the 723 device. R23 (Current Limit) and R24 
form a voltage divider network that establishes a voltage at pin 2. 

When the current in the 5 Vdc supply is increased, the voltage tends to 
decrease. This decrease increases the drive through Q1 as described 
previously under Voltage Regulation. This also changes the voltage drop 
across R23 and R24 and the voltage between pins 2 and 3 (connected to the 
base and emitter of the internal current limiter). If the output current of 
35 amps is exceeded, the internal current limiter is turned on and the supply 
goes out of· regulation. As you exceed the 35 amp limit, the output voltage 
decreases accordingly. 

OVERVOLTAGE PROTECTION AND ADJUSTMENT 

The overvoltage protection circuitry consists of Q9, CR9, SCR1, SCR2, and 
associated resistors. The emitter of Q9 is connected directly to the 
positive output terminal. R30 and R31 (Over Voltage) form a voltage divider 
across the positive and negative output terminals. The voltage at the 
junction of R30 and R31 determines when CR9 will turn on. As the 5 Vdc 
output voltage increases, the voltage drop across R31 increases until CR9 
fires. This turns on Q9 whose collector is connected to the gate of SCR1; 
turning it on. When SCR1 is turned on two things happen: 

1. SCR2 is turned on which crowbars the output. 

2. The base drive to the 6 series pass transistors is reduced. 
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This shuts the power supply down rapidly. When SCR2 is turned on, the output 
drops to approximately one volt. Once this happens the main power switch 
must be turned off and then turned on again to reset the gates on SCR1 and 
SCR2. R31 is adjusted to ensure that the supply shuts down at 6.2 Vdc +/-0.1 
V. (R13 for the 12 Vdc supply is adjusted to ensure shut down at 13.3 Vdc 
+ /-0. 2 v.) 

POWER SUPPLY ADJUSTMENTS 

The three adjustments on each power supply are interactive and require the 
adjustments to be made in a certain order as follows: 

1 • Over Voltage 

2. Voltage Adjust 

3. Current Limit 

~ 
The power supplies are set at the factory to the proper voltages 
and currents. They are adjusted to conform to UL specifications 
and the adjustment pots sealed. Avoid power supply adjustments 
whenever possible. However, if it becomes necessary to make any 
changes to the adjustments, refer to Section 8 in this manual for 
detailed calibration procedures. Follow these procedures 
carefully. 

REMOVAL AND REPLACEMENT OF POWER SUPPLIES 

Section 8 in this manual contains step-by-step procedures for the removal and 
replacement of the power supplies. 
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Section 16 

SYSTEM RAM BOARD 

INTRODUCTION 

The System RAM board operates in byte mode only and must be installed on the 
system side of the Emulator Controller board in the Main Interconnect board. 
This board can only be utilized as the system memory. 

The System RAM board is a 64K dynamic RAM that contains the following major 
functions: 

• Address and Data Buses 

• RAM Controller and Memory Array 

• Refresh Logic 

• Write Protect 

• Page Switching 

• Parity Error Logic 

• Diagnostic provisions 

• I/O Port Interfaces 

Figure 16-1 is a functional block diagram of the System RAM board. Refer to 
this figure and to the board schematics in the rear of this manual as you 
read the following paragraphs. 

ADDRESS AND DATA BUSES 

Figure 16-1 shows the one address bus and three data buses for the System RAM 
board. These four buses are designated as follows: 

• Address Bus --- AO(H)--A15(H) 

• Data Bus 

• Data Bus 

• Data Bus 

REV A AUG 1981 

DO(H)--D7(H) (write data bus) 

DOO(H)--D07(H) (read data bus from memory array) 

DBO(H)--DB7(H) (read data bus) 
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ADDRESS BUS 

The System Address Bus is complemented by directional buffers U5020 and 
U5030. This complemented bus, AO(H)--A15(H), is used for all addressing 
functions for the System RAM board. 

DATA BUSES 

Figure 16-2 is a simplified schematic diagram of the three data buses on the 
System RAM board. The associated buffers and latches ensure that the correct 
data is sent to or received from the System Data Bus. 

To/From 
System Data Bus 

SYS DRV(L) 

U5050 
Data 

Buffer 

U5060 
Data 
Bus 

Drive 
Buffer 

Fig. 16-2. 
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On a write operation, Data Bus Drive Buffer U5060 is disabled. Since Data 
Buffer U5050 is always enabled, data from the System Address Bus passes 
through U5050 and appears on the data write bus as DO(H)--D7(H). This bus is 
used during a write to memory or a write to I/O ports D2 and D3. 

During 
U5060 
and D3 
system 

an I/O read to either port address D2 or D3, Data Bus Drive Buffer 
is enabled. D2 (read) also enables Parity Error Address Latch U5080 
(read) enables Parity Error Address Latch U5070. This permits the 
processor to read the low and high bytes of the parity error address. 

When the system processor is not making an I/O read to either port address D2 
or D3, Data RD(L) is low, enabling Data Latch U5100 and disabling Parity 
Error Address Latches U5070 and U5080. This latches the Data Out bus, 
DOO(H)--D07(H), from the memory array onto the read data bus DBO(H)--DB7(H). 
Parity Checker U5090 checks the data from the memory array for an even 
parity. During a system processor memory read, SYS DRV(L) is also low, 
enabling Data Bus Drive Buffer U5060. The data on the data read bus, 
DBO(H)--DB7(H), passes through U5060 and appears on the System Data Bus. 

RAM CONTROLLER AND MEMORY ARRAY 

The memory array is physically configured in four banks, with nine dynamic 
RAM devices (type-2118) in each bank. The storage capacity of each RAM is 
16K x 1-bit. Eight RAMs in each bank are used for data storage and one RAM 
for parity. This provides a total memory storage capacity of 64k bytes of 
data with parity. Internally, each RAM device has row and column addressing 
that defines a specific memory cell. Each RAM device has seven address 
inputs. Two internal 7-bit latches are clocked alternately by row and column 
strobes. This requires that the input addresses be multiplexed to each 
device. RAM Controller U2040 (type-8202A device) provides the required 
multiplexing, strobes, and refresh requirements for the RAM devices. 

ADDRESS MULTIPLEXING 

Of the 16 System Address Bus lines, 14 lines provide the low-order and 
high-order address lines to the multiplexer within the RAM Controller. The 
two most significant bits of the System Address Bus are input to the Timing 
Control logic within the RAM Controller. Table 16-1 shows the relationships 
of the system address bus lines to the RAM Controller output lines. 
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Table 16-1 
Relationships of System Address Bus to 

RAM Controller Output Lines 

System I U2040 / 
Address I Input 1 

Bus I Address I 
RAM Controller Output Lines 

========'=========/================================================ 
AO ALO ---
A1 AL1 I 
A2 AL2 I Low-Order Address. These address inputs 
A3 AL3 I generate the row addresses for the 
A4 AL4 l--- multiplexer in the RAM Controller. 
A5 AL5 I 
A6 AL6 

A7 
AB 
A9 
A10 
A 11 
A12 
A13 

A14 
A15 

AHO 
AH1 
AH2 
AH3 
AH4 
AH5 
AH6 

BO 
B1 

I 
I I High-Order Address. These address inputs 
1--- generate the column addresses for the 
1 multiplexer in the RAM Controller. 
I 
I 

,--, I 1--- Bank Address. These inputs select one of 
1 1 the four banks in the memory array. ,--

----------'-----------------------~ 

ROW AND COLUMN STROBES 

Four row strobes (one for each memory bank) and one column strobe are 
generated in the Timing and Control logic within the RAM Controller. As 
shown in Table 6-1, the two most significant bits of the System Address Bus 
determine which of the four banks is selected in the memory array. Table 
16-2 shows the relationship between the System Bus addresses and the banks 
selected by the Row Address Strobes. 

Table 16-2 
Relationship of Bus Addresses to Selected Memory Bank 

System Bus I Row Address 
Address I Strobe 

===========!============= 
0000--3FFF l RASO(L) 
4000--7FFF I RAS1(L) 
8000--BFFF I RAS2(L) 
COOO--FFFF I RAS3(L) 

I 

Memory Bank 
================== 

Bank 
Bank 2 
Bank 3 
Bank 4 

-------'---------------
The CAS(L) (Column Address Strobe) output is common to all memory banks. 
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This output is used to latch the column addresses into the memory bank, which 
was explained earlier. 

REFRESH 

The RAM Controller has the capability of providing an internal refresh cycle 
or accepting an external refresh request. A refresh timer in the RAM 
Controller generates a refresh cycle if an external refresh request is not 
received within a specified time. The refresh timer is reset when a refresh 
cycle is requested internally or externally. An internal refresh counter 
contains the address of the row to be refreshed. This counter is incremented 
after each refresh cycle. The external refresh logic is discussed in the 
following paragraph. 

REFRESH LOGIC 

The memory array is refreshed by the following methods: 

1. RAM controller U2040 
automatically provides 
microseconds. 

has a refresh timing cycle that 
a refresh request every 10--16 

2. An external refresh command is issued to the RAM controller at 
three times: 

a. 200 ns after the leading edge of OPREQ(H). 

b. After the leading edge of each I/O clock pulse 
(providing the 2650A-1 or DMA is not in control of the 
bus). In this mode, the 8202A performs an Auto refresh 
between I/O clocks, due to the time between I/O clock 
pulses. 

c. During maintenance if the FP HOLD(L) line is asserted, 
indicating a breakpoint or single-step operation. 

WRITE PROTECT 

During a write operation to the RAMs, the RAMINH(L) control line is gated 
with the WRT(HJ line. Therefore, if the RAMINH(L) line is asserted for any 
reason, the RAMs cannot be written to. 
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PAGE SWITCHING 

Page switching is similar to, but should not be confused with, bank 
switching. Page switching affects 8K blocks of System Memory (RAM) only; on 
the other hand, bank switching affects 16K blocks of either System or Program 
Memory. Page switching allows any one of eight 8K blocks of System Memory 
(RAM) to be switched into the second 8K address space (8K--16K) of the system 
processor. This permits the system processor to address the following: 

• System Memory (RAM) in its address space 2000--3FFF (8K--16K) with 
page switching. 

• Either Program or System Memory in its address space 4000--7FFF 
(16K--32K) with bank switching. 

Figure 16-3 is a simplified schematic diagram of the page switching logic. 
I/O port address D3 is the page switching port. When address D3 is on the 
address bus, PAGE(L) goes low and clocks Paging Latch U4010. The data inputs 
to U4010 are presented to the "B" inputs of Paging Multiplexer U4020. 
Address lines A13--A15 are presented to the "A" inputs of U4020. 

CMEM(L) 
MEM(H) 
MSTR RUN(H) 
NBA13 

NBA14 
NBA15 

PAGE(L) 

07 O, 

06 
02 

05 
03 

A13-A15 

U3020B 
p/o U2030 

i----S_E_L(_H_) -t O O 

Latch 

EN 

Latch enabled 200 ns ----------' 
after OPREO(H) 

LSEL(H) 

U4010 U4020 
18 

A15 1Y 
Paging 1A 
Latch 

28 
02 A14 

2A 
2Y 

38 
A13 3Y 

03 3A 

Paging 
Multiplexer 

Fig. 16-3. Page Switching logic. 

U2040 

81 

BO 

AH6 

RAM 
Controller 

3920-16 

NAND gates U3010B and U3020B are enabled when all of the following conditions 
exist: 

• CMEM(L) goes high, indicating that the system processor is 
addressing system memory. 

• MEM(H) goes high, specifying a memory access. 
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• MSTR RUN(L) goes high, indicating that the system processor is 
active. 

• The states of NBA13--NBA15 are such that the 
address bus are between 2000--3FFF. 
0010 xxxx xxxx xxxx -- 0011 xxxx xxxx xxxx.) 

addresses 
(Binary 

on the 
addresses 

When NAND gates U3010 and U3020 are enabled, SEL(H) and LSEL(H) are high. A 
high on LSEL(H) selects the "B" inputs to Multiplexer U4020. The three most 
significant bits (D5--D7) from the associated data byte of I/O port address 
D3 appear as inputs to RAM Controller U2040. The data bits are utilized as 
follows: 

• D6 and D7 provide the bank address and select one of the four memory 
banks. 

• D5 sets the state of the most significant bit (AH6) of the column 
addresses. 

For addresses other than 2000--3FFF, NAND gates U3010B and U3020B are 
disabled and LSEL(H) goes low. This low selects the "A" inputs to 
Multiplexer U4020. The three most significant address bits A13--A15 are now 
the inputs to the RAM Controller. 

PARITY ERROR LOGIC 

As previously mentioned, the ninth memory device in each of the four memory 
array banks is used to store the parity bit. Figure 16-4 is a simplified 
schematic diagram of the Parity Error logic. 

Parity Generator U5040 generates an even parity bit from data bus DO--D7 
(data input lines to memory array). This bit is stored in the parity memory 
devices. If the number of high bits on the data bus is even, the parity bit 
is high. If the number of high bits is odd, the parity bit is low. Parity 
Checker U5090 adds the number of high bits from data bus DBO--DB7 (data 
output lines from the memory array) to the parity bit stored in the memory 
array. If the parity bit is high (indicating an even parity), the output of 
the Parity Checker is low. The high parity bit, when added to an even number 
of high bits, produces an odd number of high bits, and thus a low output from 
the Parity Checker. If no parity error exists the output of U5090 will 
always be low. When a parity error is detected, the output of U5090 will be 
high. This high output triggers flip-flop U5140A and generates a Parity 
Error, which is Interrupt Vector 1. 
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U5140A 
J a 

K 
CLR 

U5070 
Parity 
Error 

Address 
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U5080 
Parity 
Error 

Address 
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P1-63 
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DATA RD(L) 

3920-17 

If a parity error is detected, the associated 16-bit address is latched in 
Parity Error Address Latches U5070 and U5080. The address of the parity 
error is available by consecutively reading I/O ports D2 and D3. 

The parity bit from Parity Checker U5090 may be complemented by writing to 
I/O port D2. This provides a means for diagnostics to check the parity and 
associated Interrupt Vector 1. Interrupt Vector 1. is cleared whenever I/O 
port D2 is read. 

DIAGNOSTIC PROVISIONS 

The System RAM board provides several features to aid in diagnostic 
troubleshooting: 

• The address of the last parity error is latched and can be read by 
the system processor at I/O ports D2 (low byte) and D3 (high byte). 

• Interrupt Vector 15 is used to indicate a refresh operation to the 
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64K RAM array. 
address D2. 

This interrupt is enabled by writing to I/O port 

• The parity line may be inverted by writing to I/O port address D2, 
thus providing a means for diagnostics to check the parity logic and 
Interrupt Vector 1 (System Memory Parity error). 

• Five LEDs on the System RAM board may be turned on or off by writing 
to the data byte of I/O port address D2. Three additional LEDs 
monitor the status of the lower three bits of the data byte from I/O 
port address D2. 

• J6140 is a two-position jumper, labeled TEST. For special 
applications, this jumper can be positioned so that the board 
responds to CMEM(H) control line going high. In this position, the 
board functions as Program Memory. This permits the program memory 
diagnostic tests to be run on this board when the CMEM(H) line goes 
high. 

NOTE 

Refer to Section 4, Disc-Based Diagnostics, of this manual for 
additional information on these diagnostic features. 

I/O PORT INTERFACES 

A combination of NAND gates and decoders are used to decode I/O port 
addresses D2 and D3. Figure 16-5 is a simplified schematic diagram showing 
the I/O port decoder and associated logic. 
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DllJ-D7 

U3170C 

Ar/J-A7 PAGE(L) 

A(ll 
NBA13 

A7 
To 

Diagnostic 
A6 LEDs 
A4 Y3 

A1 U4030 18 

A5 Y2 

A3 G1 D3R 
A2 Y1 

M(H)/IO(L) 1A 
via D2R 

MSTR RUN(H) 
Functional OPREQ(H) Decoder 

R(L)/W(H) 
U4160F 

WRP(H) 

3920-18 

Fig. 16-5. I/O Port Decoder 

NAND gates U4040B and U4030 decode I/O port addresses D2 and D3 (except for 
the least significant bit, AO). The output from the NAND gate decoders 
enables Functional Decoder U3160. The states of input lines AO and R(L)/W(H) 
determine which of the four output lines of U3160 are used to select the 
various functions. Table 16-3 shows the relationship of the enabling control 
lines to the output control lines. Refer to Section 6, Specifications, of 
this manual for a detailed breakdown of the associated data bytes of I/O port 
addresses D2 and D3. 
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Table 16-3 
System RAM Functional Decoder 

Enabling Control Lines and Output Control Lines 

I Read I Functional Decoder I 
I/O 1' or 1Enabling Control Lines 1 

Port W · t 1 1 Line Function 
Address !ope~~t~on!--~0--1---;(~)/;(~)---, Name 1 

========!========='======!==============='======!======================= 
I I I Enables Parity Error 
I Read 0 I 0 D2R I Address Latch U5080. 
I I I 1--------- ------ --------------- ------,-----------------------D2 
: 1 Checks I/O Port D2 
I Write 0 D2W Latch u4050. 
I --------,--------- ------ --------------- ------ -----------------------

D3 

' I 
I \ Read 0 D3R 

Enables Parity Error 
Address Latch U5070. 

1--------- ------ --------------- ------ -----------------------
' I 
1 Write 
I 
I 
I 

D3W 
Provides control line 
PAGE(L) for clocking 
Paging Latch U4010. 

----'----- ---- -------- ---- ------------
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SECTION 17 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 

LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y1 .1. 

COMPONENT NUMBER (column one of the 
Electrical Parts List) 

A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 

Example a. component number 
~ 

A23R1234 A23 R1234 

~~ 
Read: Resistor 1234 of Assembly 23 

Example b. component number 

A23A2R1234 A23 A2 R1234 
Assembly ~ Subassembly 

~ ,L_number 

Circuit 
number 

Read: Resistor 1234 of Subassembly 2 of Assembly 23 

@SEP 1981 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 

circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly A1 with its 
subassemblies and parts, precedes assembly A2 with its sub
assemblies and parts). 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

Indicates part number to be used when ordering replace

ment part from Tektronix. 

SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List} 

Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 

NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

MFR. CODE (column six of the Electrical Parts 
List) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 

MFR. PART NUMBER (column seven of the 
Electrical Parts List) 

Indicates actual manufacturers part number. 

17-1 



Replaceable Electrical Parts-8301 MDU Service 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

OOOCG 
OOOFJ 
00779 
00853 
01121 
01295 

01807 
03508 

04222 
04713 
07263 

09353 
10582 
11236 
14433 

1.5238 

18324 
20932 

22526 
27014 
32440 
32997 
34335 
34649 
50522 

54473 
55680 
56289 
56708 
57668 
71400 

72619 
72982 
75042 

75378 
80009 
81541 
82877 
83003 
90201 

91637 

17-2 

Manufacturer 

TECCOR ELECTRONICS, INC. 
MARCOM SWITCHES INC. 
AMP, INC. 
SANGAMO ELECTRIC CO., S. CAROLINA DIV. 
ALLEN-BRADLEY COMPANY 
TEXAS INSTRUMENTS, INC., SEMICONDUCTOR 
GROUP 
PETERSEN RADIO COMPANY, INC. 
GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT 
AVX CERAMICS, DIVISION OF AVX CORP. 
MOTOROLA, INC., SEMICONDUCTOR PROD. DIV. 
FAIRCHILD SEMICONDUCTOR, A DIV. OF 
FAIRCHILD CAMERA AND INSTRUMENT CORP. 
C AND K COMPONENTS, INC. 
CTS OF ASHEVILLE, INC. 
CTS OF BERNE, INC. 
ITT SEMICONDUCTORS 

ITT SEMICONDUCTORS, A DIVISION OF INTER 
NATIONAL TELEPHONE AND TELEGRAPH CORP. 
SIGNETICS CORP. 
EMCON DIV OF ILLINOIS TOOL WORKS INC. 

BERG ELECTRONICS, INC. 
NATIONAL SEMICONDUCTOR CORP. 
ENGINEERED COMPONENTS CO. 
BOURNS, INC., TRIMPOT PRODUCTS DIV. 
ADVANCED MICRO DEVICES 
INTEL CORP. 
MONSANTO CO., ELECTRONIC SPECIAL 
PRODUCTS 
MATSUSHITA ELECTRIC, CORP. OF AMERICA 
NICHICON/AMERICA/CORP. 
SPRAGUE ELECTRIC CO. 
ZILOG INC. 
R-OHM CORP. 
BUSSMAN MFG., DIVISION OF MCGRAW
EDISON CO. 
DIALIGHT, DIV. AMPEREX ELECTRONIC 
ERIE TECHNOLOGICAL PRODUCTS, INC. 
TRW ELECTRONIC COMPONENTS, !RC FIXED 
RESISTORS, PHILADELPHIA DIVISION 
CTS KNIGHTS, INC. 
TEKTRONIX, INC. 
AIRPAX ELECTRONICS, INC. 
ROTRON, INC. 
VARO, INC. 
MALLORY CAPACITOR CO., DIV. OF 
P. R. MALLORY AND CO., INC. 
DALE ELECTRONICS, INC. 

Address 

1101 PAMELA DRIVE PO BOX 669 
67 ALBANY STREET 
P 0 BOX 3608 
P 0 BOX 128 
1201 2ND STREET SOUTH 
P 0 BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 
2800 WEST BROADWAY 

City. State. Zip 

EULESS, TX 76039 
CAZENOVIA, N.Y. 13035 
HARRISBURG, PA 17105 
PICKENS, SC 29671 
MILWAUKEE, WI 53204 

DALLAS, TX 75222 
COUNCIL BLUFFS, IN 51501 

ELECTRONICS PARK SYRACUSE, NY 13201 
P 0 BOX 867, 19TH AVE. SOUTH MYRTLE BEACH, SC 29577 
5005 E MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036 

464 ELLIS STREET 
103 MORSE STREET 
MILLS GAP ROAD 
406 PARR RD. 
3301 ELECTRONICS WAY 
P 0 BOX 3049 

P.O. BOX 168, 500 BROADWAY 
811 E. ARQUES 
11620 SORRENTO VALLEY RD 
P 0 BOX 81542 
YOUK EXPRESSWAY 
2900 SEMICONDUCTOR DR. 
3580 SACRAMENTO DR. 
1200 COLUMBIA AVE. 
901 THOMPSON PL. 
3065 BOWERS AVE. 

3400 HILLVIEW AVENUE 
1 PANASONIC WAY 
6435 N PROESEL AVENUE 
87 MARSHALL ST. 
14060 BUBB RD. 
16931 MILLIKEN AVE. 

2536 W. UNIVERSITY ST. 
203 HARRISON PLACE 
644 W. 12TH ST. 

401 N. BROAD ST. 
400 REIMANN AVE. 
P 0 BOX 500 
WOODS ROAD 
7-9 HASBROUCK LANE 
P 0 BOX 411, 2203 WALNUT STREET 
3029 E. WASHINGTON STREET 
P. 0. BOX 372 
P. 0. BOX 609 

MOUNTAIN VIEW, CA 94042 
WATERTOWN, MA 02172 
SKYLAND, NC 28776 
BERNE , IN 46 711 

WEST PALM BEACH, FL 33402 

LAWRENCE, MA 01841 
SUNNYVALE, CA 94086 

SAN DIEGO, CA 92121 
NEW CUMBERLAND, PA 17070 
SANTA CLARA, CA 95051 
SAN LUIS OBISPO, CA 93406 
RIVERSIDE, CA 92507 
SUNNYVALE, CA 94086 
SANTA CLARA, CA 95051 

PALO ALTO, CA 94304 
SECAUCUS, NJ 07094 
CHICAGO, IL 60645 
NORTH ADAMS, MA 01247 
CUPERTINO, CA 95014 
IRVINE, CA 92713 

ST. LOUIS, MO 63107 
BROOKLYN, NY 11237 
ERIE, PA 16512 

PHILADELPHIA, PA 19108 
SANDWICH, IL 60548 
BEAVERTON, OR 97077 
CAMBRIDGE, MD 21613 
WOODSTOCK, NY 12498 
GARLAND, TX 75040 

INDIANAPOLIS, IN 46206 
COLUMBUS, NE 68601 
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Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A05 119-1303-01 POWER SUPPLY: 80009 119-1303-01 
A06 119-1304-01 POWER SUPPLY: 80009 119-1304-01 
AlO 670-6541-00 CKT BOARD ASSY:COMM INTERFACE 80009 670-6541-00 
A20 670-6540-00 CKT BOARD ASSY:SYSTEM CONTROLLER 80009 670-6540-00 
A30 670-6542-00 CKT BOARD ASSY:SYSTEM/PROGRAM MEMORY 80009 670-6542-00 
A40 670-6543-00 CKT BOARD ASSY:EMULATOR CONTROLLER 80009 670-6543-00 
A50 CKT BOARD ASY:FRONT PANEL 
A50 ----- ----- (NOT REPLACEABLE ORDER 672-0884-00) 

A60 670-6545-00 CKT BOARD ASSY:MAIN INTERCONNECT 80009 670-6545-00 
A60 ----- ----- (NO ELECTRICAL PARTS) 
A70 670-6546-00 CKT BOARD ASSY:LANGUAGE PROCESSOR 80009 670-6546-00 
ABO 670-7342-00 CKT BOARD ASSY:SYSTEM RAM 80009 670-7342-00 

A05 ----- ----- POWER SUPPLY:4.75-7.0VDC,36A OUT 
A05Cl 290-0903-00 CAP.,FXD,ELCTLT:9000UF,15V 90201 TCX902U015N2C3B 
A05C2 290-0904-00 CAP.,FXD,ELCTLT:64000UF,15V 90201 CGS643U015V4C3PH 
A05C3 290-0904-00 CAP.,FXD,ELCTLT:64000UF,15V 90201 CGS643U015V4C3PH 
A05C4 285-0862-00 CAP.,FXD,PLSTC:0.001,10%,lOOV 56289 410Pl0291 
A05C5 290-0778-00 CAP.,FXD,ELCTLT:lUF,+50-10%,50V 54473 ECE-A50Nl 

A05C6 290-0903-00 CAP.,FXD,ELCTLT:9000UF,15V 90201 TCX902U015N2C3B 
A05CR1 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A05CR2 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A05CR3 152-0729-00 SEMICOND DEVICE:RECT,SI,DUAL,COMMON ANODE 83003 R711A 
A05CR6 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A05CR7 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 

A05CR9 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL 
A05CR10 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
A05Ql 151-0454-00 TRANSISTOR:SILICON,NPN 80009 151-0454-00 
A05Q2 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 
A05Q3 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 
A05Q4 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 

A05Q5 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 
A05Q6 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 
A05Q7 151-0633-00 TRANSISTOR:SILICON,NPN 80009 151-0633-00 
A05Q8 151-0103-01 TRANSISTOR:SILICON,NPN 04713 2N2219 
A05Q9 151-0307-00 TRANSISTOR:SILICON,PNP,DUAL 07263 SP13404 
A05Rl 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 

A05R2 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
A05R3 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
A05R4 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
A05R5 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
A05R6 301-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.50W 01121 EB2205 
A05R7 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 

A05R8 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05R9 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rl0 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rll 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rl2 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rl3 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 

A05Rl4 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rl5 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05Rl9 301-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.50W 01121 EB8205 
A05R20 301-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.50W 01121 EB8205 
A05R21 301-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.50W 01121 EB8205 
A05R22 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.50W 01121 EB2225 
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A05R23 311-2081-00 RES.,VAR,WW:TRMR,l.5K OHM,2W 10582 TYPE 110 
A05R24 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.50W 01121 EB2225 
A05R25 321-0213-00 RES.,FXD,FILM:l.62K OHM,1%,0.125W 91637 MFF1816Gl6200F 
A05R26 321-0226-00 RES.,FXD,FILM;2.21K OHM,1%,0.125W 91637 MFF1816G22l00F 
A05R28 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05R29 321-0641-00 RES.,FXD,FILM:l.8K OHM,1%,0.125W 91637 MFF1816Gl8000F 

A05R30 301-0102-00 RES.,FXD,CMPSN:lt OHM,5%,0.50W 01121 EB1025 
A05R31 311-201,H-OO RES.,VAR,WW:TRMR,l.5K OHM,2W 10582 TYPE llO 
A05R32 307-0060-00 RES.,FXD,CMPSN:6,8 OHM,5%,0.50W 01121 EB68G5 
A05R34 301-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.50W 01121 EB4705 
A05R35 301-0152-00 RES.,FXD,CMPSN:l.SK OHM,5%,0.50W 01121 EB1525 
A05R35 321-0193-00 RES.,FXD,FlLM:lK OHM,1%,0.125W 91637 MFF1816Gl0000F 

A05R36 301-0152-00 RES.,FXD,CMPSN:l.5K OHM,5%,0.50W 01121 EB1525 
A05R37 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.SOW Oll21 EB68G5 
A05R38 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 
A05R39 301-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.50W 01121 EB2225 
A05R40 301-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.50W 01121 EB5135 
A05R41 307-0060-00 RES.,FXD,CMPSN:6.8 OHM,5%,0.50W 01121 EB68G5 

A05R43 311-2080-00 RES.,VAR,WW:PNL,l.5K OHM,4W 11236 AW-4274 
A05R49 301-0513-00 RES.,FXD,CMPSN:51K OHM,5%,0.50W 01121 EB5135 
A05SCR1 151-0536-00 SCR:SI,3A,30V,T0-220 OOOCG S0303LS3 
A05SCR2 151-0537-00 THYRISTOR:TRIAC,10A,400V 03508 SC146DX176 
A05Ul 156-0071-00 MICROCIRCUIT,Ll:VOLTAGE REGULATOR 04713 MC1723CL 
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A06 ----- ----- POWER SUPPLY:l0.5-75VDC,l.7A OUT 
A06Cl 290-0873-00 CAP.,FXD,ELCTLT:3300UF,+50-10%,35VDC 54473 ECEBIVV332S 
A06C2 290-0844-00 CAP.,FXD,ELCTLT:lOOUF,-10+75%,35 WVDC 54473 ECE-A35VlOOL 
A06C3 285-0862-00 CAP.,FXD,PLSTC:0.001,10%,lOOV 56289 410Pl0291 
A06C5 290-0804-00 CAP.,FXD,ELCTLT:l0UF,+50-10%,25V 55680 25ULA10V-T 
A06C6 290-0844-00 CAP.,FXD,ELCTLT:lOOUF,-10+75%,35 WVDC 54473 ECE-A35Vl00L 

A06CR1 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
A06CR2 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 
A06CR3 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A06CR4 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A06CR6 152-0175-00 SEMICOND DEVICE:ZENER,0.4W,5.6V,5% 04713 SZG35008 
A06CR7 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 14433 LG4016 

A06Fl 159-0014-00 FUSE,CARTRIDGE:3AG,5A,250V,FAST-BLOW 71400 MTH5 
A06Ql 151-0454-00 TRANSISTOR:SILICON,NPN 80009 151-0454-00 
A06Q2 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
A06Q3 151-0310-00 TRANSISTOR:SILICON,NPN 80009 151-0310-00 
A06Rl 308-0827-00 RES.,FXD,WW:0.22 OHM,10%,2W 75042 BWH-R2200J 
A06R2 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

A06R3 311-2081-00 RES.,VAR,WW:TRMR,l.5K OHM,2W 10582 TYPE 110 
A06R4 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825 
A06R5 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 01121 CB2235 
A06R6 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A06R7 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525 
A06R8 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515 

A06R10 323-0181-00 RES. ,FXD,FILM:750 OHM,1%,0.50W 75042 CECT0-7500F 
A06Rl2 315-0331-00 RES. , FXD, CMPSN: 330 OHM, .5%, 0. 25W 01121 CB3315 
A06Rl3 311-2081-00 RES.,VAR,WW:TRMR,l.5K OHM,2W 10582 TYPE 110 
A06Rl4 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W 01121 EB1025 
A06R15 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205 
A06R16 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0.25W 01121 CB8205 

A06Rl 7 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515 
A06Rl8 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825 
A06Rl9 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,0.25W 01121 CB6825 
A06R20 311-2080-00 RES.,VAR,WW:PNL,l.5K OHM,4W 11236 AW-4274 
A06R23 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 01121 CB7515 
A06R24 301-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.SOW 01121 EB4725 

A06R25 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A06R26 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 01121 CB4735 
A06R30 307-0755-00 RES.,FXD,CMPSN:0.5 OHM,5%,0.5W 57668 R50J0.50HM 
A06R31 301-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.50W 01121 EB4725 
A06SCR1 151-0536-00 SCR:SI,3A,30V,T0-220 OOOCG S0303LS3 
A06Ul 156-0071-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR 04713 MCl 723CL 
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Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 
AlO ----- ----- CKT BOARD ASSY:COMM INTERFACE 
Al0Cl010 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
Al0Cl020 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V4 7LU 
Al0Cl031 283-0068-00 CAP.,FXD,CER DI:0.01UF,+100-0%,500V 56289 19C241 
Al0C1040 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V47LU 
Al0Cl090 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V47LU 

Al0C2010 290-0846-00 CAP.,FXD,ELCTLT:47UF,-10+75%,35 WVDC 54473 ECE-A35V4 7LU 
Al0C2011 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
Al0C3080 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
Al0C3082 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
Al0C4011 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
AlOC4031 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

Al0C4070 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
AlOJl 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

----- ----- (QTY 3) 
AlOJ2 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

----- ----- (QTY 3) 
Al0J3 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

----- ----- (QTY 3) 

Al0Rl011 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015 
Al0Rl021 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015 
Al0Rl022 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 C82225 
Al0Rl023 315-0201-00 RES.,FXD,CMPSN:200 OHM,5%,0.25W 01121 CB2015 
Al0Rl032 301-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.50W 01121 EB1025 
Al0R2040 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 C83325 

Al0R2060 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 
Al0R2061 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 
Al0R2070 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 
Al0R2071 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 
Al0R2091 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 
Al0R2092 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 01121 CB3325 

Al0R2097 315-0622-00 RES.,FXD,CMPSN:6.2K OHM,5%,0.25W 01121 CB6225 
Al0R3040 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
AlOR3082 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
Al0Sl030 263-0048-00 SWITCH SL ASSY:INTERFACE MODE 80009 263-0048-00 
Al0Sl060 263-0042-00 SWITCH SL ASSY:B-SOURCE 80009 263-0042-00 
Al0S1080 263-0042-00 SWITCH SL ASSY:B-SOURCE 80009 263-0042-00 

Al0Sl090 263-0042-00 SWITCH SL ASSY:B-SOURCE 80009 263-0042-00 
AlOUlOlO 156-1315-00 MICROCKT,INTFC:QUAD DIFFERENTIAL RECEIVER 34335 AM26LS32 
Al0U3010 156-1316-00 MICROCKT,INTFC:QUAD 3 STATE SINGLE ENDED 80009 156-1316-00 
AlOU3020 156-0798-02 MICROCIRCUIT,DI:DUAL 14 TO 1 LINE SEL/MUX 01295 SN74LS153 
AlOU3030 156-0530-02 MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
Al0U3040 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NANO GATE 01295 SN74LSOO 

Al0U3050 156-0879-00 MICROCIRCUIT,DI:QUAD LINE DRVR 80009 156-0879-00 
AlOU3060 156-0878-00 MICROCIRCUIT,DI:QUAD LINE RCVR 04713 MC1489L 
AlOU3070 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
Al0U3080 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
Al0U3081 156-0545-01 MICROCIRCUIT,DI:l2 BIT BINARYCNTR,SCRN 04713 MC14040BCLD 
AlOU3082 156-0844-00 MICROCIRCUIT,DI:SYNC 4-BIT BIN COUNTER 34335 SN74LS161N 
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A20 ----- ----- CKT BOARD ASSY:SYSTEM CONTROLLER 
A20Cl011 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A20Cl03l 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl042 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl058 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20Cll01 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cll02 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl401 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl501 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20Cl501 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A20Cl602 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20Cl70l 290-0745-00 CAP.,FXD,ELCTLT:22UF,+50-10%,25V 56289 5020225 
A20C20ll 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2021 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2028 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2041 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C206l 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C2071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2097 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A20C2101 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C2401 290-0745-00 CAP.,FXD,ELCTLT:22UF,+50-10%,25V 56289 5020225 
A20C3018 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C3028 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3201 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3301 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3401 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3601 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C3701 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C3801 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4038 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4068 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4301 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C4401 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4601 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C4701 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5011 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5078 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A20C5091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C5201 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5301 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5501 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5701 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C5803 281-0816-00 CAP.,FXD,CER DI:82PF,5%,100V 20932 201-E0-100AT820J 
A20C6011 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C6022 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6031 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6051 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6061 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6081 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A20C6091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6101 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6201 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
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A20C6301 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015EZ24Z 
A20C6401 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6501 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20C6801 281-0791-00 CAP.,FXD,CER DI:270PF,10%,100V 72982 8035D2AADX5R271 
A20C6803 281-0812-00 CAP.,FXD,CER DI:lOOOPF,10%,lOOV 72982 8035D9AADX7Rl02 
A20C7021 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 

A20C7030 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 LOULA22V-T 
A20C7070 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A20C7601 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A20CR5081 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 01295 1N4152R 
A20DS1083 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A20DS1084 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 5.55-2007 

A20D.Sl085 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A20DS1086 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A20DS1087 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A20Jl051 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A20Jl080 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 ----- ----- (QTY 11) 

A20J2804 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 9) 
A20J3014 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A20J5704 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 

A20Rl021 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A20Rl061 307-0598-00 RES NTWK,FXD FI:7,330 OHM,2%,1.0W 91637 MSP08A01331G 
A20Rl064 307-0591-00 RES,NTWK,FXD FI:9,470 OHM,2%,2W 91637 MSP10A01-471J 
A20Rll03 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A20Rl201 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 
A20Rl404 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

A20R2081 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315 
A20R2082 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2Z25 
A20R2504 307-0446-00 RES,NTWK,FXD FI:lOK OHM,20%,(9) RES 91637 MSP10A01-103M 
A20R3016 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A20R3069 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A20R3104 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

A20R3504 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R3701 307-0446-00 RES,NTWK,FXD FI:lOK OHM,20%,(9) RES 91637 MSPlOAOl-103M 
A20R4067 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A20R4081 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 
A20R4601 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A20R4704 307-0542-00 RES,NTWK,FXD,FI:lOK OHM,5%,0.125W 91637 MSP06A01-103J 

A20R4801 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A20R4802 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A20R5054 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R5071 315-04 72-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725 
A20R5078 315-0101-00 RES.,FXD,CMPSN:lOO OHM,5%,0.25W 01121 CB1015 
A20R5104 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,l.OW 91637 MSP08A01222G 

A20R5704 307-0650-00 RES NTWK,FXD, FI: 9 ,2. 7K OHM, 5% ,0. I.SOW 32997 4310R-101-272 
A20R5801 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A20R5802 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A20R6021 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 01121 CB3315 
A20R6051 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A20R6064 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 

A20R6065 307-0650-00 RES NTWK,FXD,Fl:9,2.7K OHM,5%,0.lSOW 32997 4310R-101-272 
A20R6094 307-0650-00 RES NTWK,FXD,Fl:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
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A20R6104 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A20R6204 307-0542-00 RES,NTWK,FXD,FI:lOK OHM,5%,0.125W 91637 MSP06A01-103J 
A20R6802 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A20R6804 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 
A20R6805 31.5-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A20R6806 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 01121 CB8215 

A20R7200 315-0103-00 RES.,FXD,CMPSN:lOK OHM,5%,0.25W 01121 CB1035 
A20Sll00 260-1589-00 SWITCH,PUSH:(6)SPST,0.1A,5V 00779 435166-4 
A20Ul010 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 
A20U1020 156-0386-02 MICROCIRCUIT,DI:TRIPLE 3 INP NANO GATE 01295 SN74LS10NP3 
A20U1030 156-0865-02 MICROCIRCUIT,Dl:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A20Ul040 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 

A20Ul050 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NANO GATE 01295 SN74LSOO 
A20Ul060 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
A20Ul070 156-0391-02 MICROCIRCUIT,DI:HEX LATCH W/CLEAR 01295 SN74LS174 
A20Ul080 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED· 01295 SN74LS109A 
A20Ul090 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3STATE OUT 01295 SN74LS244NP3 
A20Ul100 156-08.52-02 MICROCIRCUIT,DI:HEX DRVR W/3 STATE INP 80009 156-0852-02 

A20Ul200 156-1310-01 MICROCIRCUIT,DI:UART 2.5MHZ,SEL 80009 156-1310-01 
A20Ul300 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U1400 156-08 78-00 MICROCIRCUIT,DI:QUAD LINE RCVR 04713 MC1489L 
A20Ul500 156-0879-00 MICROCIRCUIT,DI:QUAD LINE DRVR 80009 156-0879-00 
A20Ul600 156-0844-00 MICROCIRCUIT,DI:SYNC 4-BIT BIN COUNTER 34335 SN74LS161N 
A20Ul700 156-0878-00 MICROCIRCUIT,DI:QUAD LINE RCVR 04713 MC1489L 

A20U2010 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A20U2020 156-0464-02 MICROCIRCUIT,DI:DUAL 4 INP NANO GATE 01295 SN74LS20 
A20U2022 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A20U2030 156-1065-00 MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 01295 SN74LS373N OR J 
A20U2040 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74S175NP3 
A20U2050 156-0986-02 MICROCIRCUIT,DI:NMOS,MICROPROC,8-BIT 18324 2650A-1I 

A20U2060 156-1111-02 MICROCIRCUIT,DI:OCTAL BUS TRANSCEIVERS 80009 156-1111-02 
A20U2070 156-0982-03 MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 07263 74LS374 
A20U2080 156-1202-00 MICROCIRCUIT,DI:PROGRAMMABLE DMA CONT 34649 (PORD)8257/S2876 
A20U2090 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A20U2100 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A20U2300 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 

A20U2400 156-0994-02 MICROCIRCUIT,DI:8 INPUT DATA SEL/MUX 01295 SN74LS151NP3 
A20U2500 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 
A20U2600 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 
A20U2700 156-0658-00 MICROCIRCUIT,DI:ASYNCHRONOUS COMM INT ADPT 07263 F6850PC OR DC 
A20U3010 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A20U3020 156-1373-00 MICROCIRCUIT,DI:QUAD BUS BFR GATE W/3 ST 80009 156-1373-00 

A20U3030 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A20U3040 156-0529-02 MICROCIRCUIT,DI:DATA SELECTOR 01295 SN74S257NP3 
A20U3060 156-0303-01 MICROCIRCUIT,DI:QUAD 2 INP NANO GATE 01295 SN74S03NP3 
A20U3070 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 
A20U3090 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U3100 156-04 79-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 

A20U3200 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LS08NP3 
A20U3300 156-0386-02 MICROCIRCUIT,DI:TRIPLE 3 INP NANO GATE 01295 SN74LS10NP3 
A20U3400 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U3500 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A20U3600 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A20U3700 156-1172-01 MICROCIRCUIT,DI:DUAL 4 BIT CNTR,BURN IN 01295 SN74LS393 

A20U3800 156-0478-02 MICROCIRCUIT,DI:DUAL 4 INP & GATE,BURN-IN 01295 SN74LS21NP3 
A20U4010 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A20U4020 156-1373-00 MICROCIRCUIT,DI:QUAD BUS BFR GATE W/3 ST 80009 156-1373-00 
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A20U4030 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A20U4040 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 
A20U4050 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 
A20U4060 156-0866-00 MICROCIRCUIT,DI:l3 INP NAND GATES 04713 SN74LS133 
A20U4070 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A20U4080 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 

A20U4090 156-0153-02 MICROCIRCUIT,DI:HEX INVERTER BUFFER 27014 DM8006 
A20U4100 156-0385-02 MICROCIRCUlT,DI:HEX INVERTER 01295 SN74LS04 
A20U4200 156-0479-02 MICROCIRCUlT,DI:QUAD 2-lNP OR GATE 01295 SN74LS32NP3 
A20U4300 156-0481-02 MICROCIRCUIT,DI:TRIPLE 3 INP & GATE 27014 DM74LSllNA+ 
A20U4400 156-1258-00 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 01295 SN74LS112 
A20U4500 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 

A20U4600 156-1258-00 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE TRIG FF 01295 SN74LSll2 
A20U4700 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U5010 156-1357-00 MICROCIRCUIT,DI:256 X 1 STATIC RAM 3 STATE 80009 156-1357-00 
A20U5020 156-0478-02 MICROCIRCUIT,DI:DUAL 4 INP & GATE,BURN-IN 01295 SN74LS21NP3 
A20U5030 160-0802-00 MICROCIRCUIT,DI:2048 X 8 EPROM 80009 160-0802-00 
A20U5040 160-0728-00 MICROCIRCUIT,DI:2048 X 8 EPROM 80009 160-0728-00 

A20U5050 160-0884-00 MICROCIRCUIT,DI:512 X 8 PROM 80009 160-0884-00 
A20U5060 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 
A20U5070 156-0386-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74LS10NP3 
A20U5080 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A20U5090 156-1176-01 MICROCIRCUIT,DI:8/3 LINE PRIORITY ENCODER 80009 156-1176-01 
A20U5100 156-1176-01 MICROCIRCUIT,DI:8/3 LINE PRIORITY ENCODER 80009 156-1176-01 

A20U5200 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A20U5300 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A20U5400 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U5500 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U5600 156-0784-00 MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 01295 SN74LS163AN 
A20U5700 156-0910-02 MICROCIRCUIT,DI:DUAL DECADE COUNTER 01295 SN74LS390 

A20U5800 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 01295 SN74S04 
A20U6010 156-1357-00 MICROCIRCUIT,DI:256 X l STATIC RAM 3 STATE 80009 156-1357-00 
A20U6020 156-0985-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 18324 N74LS260AN OR J 
A20U6022 156-1357-00 MICROCIRCU1T,DI:256 X l STATIC RAM 3 STATE 80009 156-1357-00 
A20U6030 156-1357-00 MICROCIRCUIT,DI:256 X 1 STATIC RAM 3 STATE 80009 156-1357-00 
A20U6040 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 

A20U6050 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITJ TIRGGER BFR SH~~ ~~~~tg~~3 A20U6060 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W 3 STATE OUT 
A20U6070 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A20U6080 156-1058-00 MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 01295 SN74S240J 
A20U6090 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A20U6100 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 

A20U6200 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 01295 SN74S04 
A20U6300 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A20U6400 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U6500 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A20U6700 156-0784-00 MICROCIRCUIT,DI:SYNC 4 BIT BINARY COUNTER 01295 SN74LS163AN 
A20Y4800 158-0154-00 XTAL UNIT,QTZ:20MHZ,0.015%,PARALLEL 75378 MP 200 

A20Y7806 158-0124-00 XTAL UNIT,QTZ:2.4576 MHZ,0.05% PARALLEL 75378 MP-024 
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A30 ----- ----- CKT BOARD ASSY:SYSTEM/PROGRAM MEMORY 
A30Cl0ll 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl02l 281-0775-00 CAP.,FXD,CER DI:O.ltlF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl051 281-077 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30Cl06l 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C 1071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl081 28 l -0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl091 290-0782-00 CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 55680 35ULA4R7V-T 
A30Cll01 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl 11 l 28 l-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30Cll 2 l 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cll 3 l 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl 141 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cl 151 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30Cll61 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C2021 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZ5Ul04M 
A30C2031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2061 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZ5Ul04M 
A30C2071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C2081 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2091 290-0782-00 CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 55680 35ULA4R7V-T 
A30C2101 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZ5Ul04M 
A30C2ll l 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2121 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C2131 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZSU104M 

A30C2141 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSU104M 
A30C2151 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSU104M 
A30C2161 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C301 l 281-0 77 .5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSU104M 
A30C302l 281-077 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C3041 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZSU104M 
A30C3061 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C307l 281-077 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3081 281-077.5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3091 290-0782-00 CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 55680 35ULA4R7V-T 

A30C310l 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3lll 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3131 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3141 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C3l51 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C3161 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4041 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C4061 281-0 77 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4081 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
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A30C4091 290-0782-00 CAP.,FXD,ELCTLT:4.7UF,+75-10%,35V 55680 35ULA4R7V-T 
A30C4101 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4lll 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M A30C4121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4131 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4141 281-077 5-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C4151 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C4161 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6021 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6031 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6041 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C6051 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6061 281-077 5-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6071 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6081 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6091 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6111 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A30C6121 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6131 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6141 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6151 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C6171 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C7010 283-0680-00 CAP.,FXD,MICA D:330PF,1%,500V 00853 D155E331FO 

A30C7011 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A30C7031 290-0847-00 CAP.,FXD,ELCTLT:47UF,+50-10%,10 V 54473 ECE-BlAV470S 
A30C7091 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZ5Ul04M 
A30C7101 281-0775-00 CAP.,FXD,CER DI:O.lUF,20%,SOV 72982 8005D9AABZ5Ul04M 
A30C7145 290-0847-00 CAP.,FXD,ELCTLT:47UF,+50-10%,10 V 54473 ECE-B1AV470S 
A30CR7012 152-0071-00 SEMICOND DEVICE:GERMANIUM,15V,40MA 15238 G865 

A30J5011 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A30J5175 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A30J6175 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 

A30J6179 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
----- ----- (QTY 3) 

A30J7171 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A30R3161 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R3162 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

A30R5011 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5013 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5015 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5017 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5019 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5021 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 

A30R5023 315-0330-00 RES.,FXD,CMPSN:33 OHM,5% ,0. 25W 01121 CB3305 
A30R5025 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5027 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5029 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5031 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5033 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 

A30R5035 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5036 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5037 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 

17-12 REV MAR 1982 



Replaceable Electrical Parts-8301 MDU Service 

Tektronix Serial/Model No. Mfr 
Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A30R5039 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R5041 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5043 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5047 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5053 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5057 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 

A30R5063 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5067 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5073 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5077 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5083 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5087 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 

A30R5091 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R5093 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5097 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5099 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R5101 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R5103 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 

A30R5107 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5113 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R51l7 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5123 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5127 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5133 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 

A30R5137 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5143 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5147 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5153 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5157 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5163 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 

A30R5167 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5168 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 01121 CB3305 
A30R5169 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R5170 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R5180 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R6101 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 

A30R6111 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R6121 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R7011 322-0111-00 RES.,FXD,FILM:l40 OHM,1%,0.25W 91637 MFF1421Gl40ROF 
A30R7020 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A30R7051 315-0240-00 RES.,FXD,CMPSN:24 OHM,5%,0.25W 01121 CB2405 
A30R7111 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

A30R716l 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A30R7162 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R7163 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R7164 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30R7165 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 
A30S7170 260-1721-00 SWITCH,ROCKER:8,SPST,125MA,30VDC 00779 435166-5 

A30Ul010 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30Ul090 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30Ull00 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30Ull60 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30U2010 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30U2090 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 

A30U2100 156-1228-00 MICROCIRCUIT,DI:4096 X 1 SRAM 34649 CD2147 
A30U2160 156-1228-00 MICROCIRCUIT,DI:4096 X SRAM 34649 CD2147 
A30U3010 156-1228-00 MICROCIRCUIT,DI:4096 X SRAM 34649 CD2147 
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A30U3090 
A30U3100 
A30U3160 
A30U4000 
A30U4010 
A30U4090 

A30U4100 
A30U4160 
A30U6000 
A30U6010 
A30U6020 
A30U6030 

A30U6040 
A30U6050 
A30U6060 
A30U6070 
A30U6080 
A30U6090 

A30U6100 
A30U6110 
A30U6120 
A30U6130 
A30U6140 
A30U6150 

A30U6160 
A30U6170 
A30U7010 
A30U7020 
A30U7030 
A30U7040 

A30U7050 
A30U7060 
A30U7070 
A30U7080 
A30U7090 
A30U7100 

A30U7110 
A30U7120 
A30U7130 
A30U7140 
A30U7150 
A30U7160 

17-14 

Tektronix 
Part No. 

156-1228-00 
156-1228-00 
156-1228-00 
156-0180-04 
156-1228-00 
156-1228-00 

156-1228-00 
156-1228-00 
156-0739-00 
156-0914-02 
156-0914-02 
156-0914-02 

156-0914-02 
156-1058-00 
156-1058-00 
156-1058-00 
156-1058-00 
156-1058-00 

160-0822-00 
156-0459-02 
156-0739-00 
156-1058-00 
156-1058-00 
156-1058-00 

156-1058-00 
156-0693-02 
156-1058-00 
156-0422-02 
156-1064-02 
156-1189-00 

156-0998-00 
156-0323-02 
156-0739-00 
156-1059-01 
156-0465-02 
156-0985-00 

156-0323-02 
156-0321-02 
156-0707-00 
156-0180-04 
156-0914-02 
156-1273-01 

Serial /Model No. 
Eff Dscont Name & Description 

MICROCIRCUIT,DI:4096 X 
MICROCIRCUIT,DI:4096 X 
MICROCIRCUIT,DI:4096 X 
MICROCIRCUIT,DI:QUAD 2 
MICROCIRCUIT,DI:4096 X 
MICROCIRCUIT,DI:4096 X 

SRAM 
SRAM 
SRAM 

INP NAND GATE 
1 SRAM 
1 SRAM 

MICROCIRCUIT,DI:4096 X SRAM 
MICROCIRCUIT,DI:4096 X SRAM 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 

MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 

MICROCIRCUIT,DI:32 X 8 PROM 
MICROCIRCUIT,DI:QUAD 2 INPUT & GATE,BURN 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 

MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:DECODER/DEMULTIPLEXER 
MICROCIRCUIT,DI:OCTAL SCHMITT TIRGGER BFR 
MICROCIRCUIT,DI:UP/DOWN SYN BINARY CNTR 
MICROCIRCUIT,DI:QUAD 2/1 LINE TURE DATA 
MICROCIRCUIT,DI:l6 X 4 RAM 

MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 
MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 
MICROCIRCUIT,DI:QUAD 2-INP OR GATE 
MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 
MICROCIRCUIT,DI:8 !NP NAND GATE 
MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 

MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 
MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 
MICROCIRCUIT,DI:QUAD 2-INPUT EXCL OR GATE 
MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 
MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 
MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 

Mfr 
Code Mfr Part Number 

34649 
34649 
34649 
01295 
34649 
34649 

34649 
34649 
80009 
01295 
01295 
01295 

01295 
01295 
01295 
01295 
01295 
01295 

80009 
01295 
80009 
01295 
01295 
01295 

01295 
27014 
01295 
01295 
01295 
34335 

80009 
01295 
80009 
01295 
01295 
18324 

01295 
01295 
01295 
01295 
01295 
80009 

CD2147 
CD2147 
CD2147 
SN74SOONP3 
CD2147 
CD2147 

CD2147 
CD2147 
156-0739-00 
SN74LS240 
SN74LS240 
SN74LS240 

SN74LS240 
SN74S240J 
SN74S240J 
SN74S240J 
SN74S240J 
SN74S240J 

160-0822-00 
SN74S08 
156-0739-00 
SN74S240J 
SN74S240J 
SN74S240J 

SN74S240J 
DM74Sl39 
SN74S240J 
SN74LS191 
SN74Sl57JP4 
SN74Sl89J 

156-0998-00 
SN74S04 
156-0739-00 
SN74LS109A 
SN74LS30NP3 
N74LS260AN OR J 

SN74S04 
SN74Sl0 
SN74S86N 
SN74SOONP3 
SN74LS240 
156-1273-01 
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A40 ----- ----- CKT BOARD ASSY:EMULATOR CONTROLLER 
A40Cl021 281-0773-00 CAP. ,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A41Cl040 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl061 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl081 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl101 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40Cl121 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl141 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl161 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Cl181 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2021 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2041 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C2061 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2081 281-0 77 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2101 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2141 281-077 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2161 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C2181 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C3021 281-0 77 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3041 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3061 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3081 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3101 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3121 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C3141 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3151 281-077 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C3161 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4021 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4041 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4061 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C4081 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4091 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4101 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4121 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4141 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4161 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C4171 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C4181 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5021 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5035 290-0847-00 CAP.,FXD,ELCTLT:47UF,+50-10%,10 V 54473 ECE-BlAV470S 
A40C5041 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5061 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

A40C5081 281-0 77 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5101 281-077 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5121 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5141 281-077 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5161 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40C5165 290-0847-00 CAP.,FXD,ELCTLT:47UF,+50-10%,10 V 54473 ECE-BlAV470S 

A40C5181 281-077 3-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
A40Jl093 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 

----- ----- (QTY 9) 
A40Jl 113 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 

----- ----- (QTY 9) 
A40Jll33 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 

----- ----- (QTY 9) 

A40Jll83 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
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A40J3073 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
----- ----- (QTY 3) 

A40J4083 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
----- ----- (QTY 3) 

A40J4093 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
----- ----- (QTY 3) 

A40J5097 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 
----- ----- (QTY 2) 

A40J5177 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 ----- ----- (QTY 3) 
A40Rll 71 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A40Rl181 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

A40R2121 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A40R2131 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A40R2151 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08AO l 222G 
A40R5111 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A40R5151 307-0596-00 RES NTWK,FXD FI:7,2.2K OHM,2%,1.0W 91637 MSP08A01222G 
A40Ul010 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 

A40Ul020 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ul030 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ul040 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ul050 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ul060 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40Ul070 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 

A40Ul080 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40Ul090 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40Ul100 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ull10 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40Ul120 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LS08NP3 
A40Ul130 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 

A40Ull40 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A40Ull50 156-0567-02 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG 01295 SN74LS113NP3 
A40Ul160 156-0567-02 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG 01295 SN74LS113NP3 
A40Ul170 156-0567-02 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG 01295 SN74LS113NP3 
A40Ull80 156-0567-02 MICROCIRCUIT,DI:DUAL J-K NEG-EDGE-TRIG 01295 SN74LS113NP3 
A40Ul190 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 

A40U2010 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2020 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2030 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2040 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2050 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U2060 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 

A40U2070 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3 
A40U2080 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2090 156-1273-00 MICROCIRCUIT,DI:8 BIT EQUAL TO COMPARATOR 80009 156-1273-00 
A40U2100 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U2110 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U2120 160-0727-00 MICROCIRCUIT,DI:32 X 8 PROM 80009 160-0727-00 

A40U2130 156-0219-02 MICROCIRCUIT,DI:8 BIT PRIORITY ENCODER 80009 156-0219-02 
A40U2140 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A40U2150 156-0386-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74LS10NP3 
A40U2160 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U2170 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A40U2180 156-1373-00 MICROCIRCUIT,DI:QUAD BUS BFR GATE W/3 ST 80009 156-1373-00 

A40U2190 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LS08NP3 
A40U3010 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3020 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
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A40U3030 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3040 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3050 156-0469-02 MICROCIRCUIT,DI:3/8 LINE DCDR 01295 SN74LS138NP3 
A40U3060 156-0391-02 MICROCIRCUIT,DI:HEX LATCH W/CLEAR 01295 SN74LS174 
A40U3070 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A40U3080 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 

A40U3090 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A40U3100 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40U3110 156-0982-00 MICROCIRCUIT,DI:OCTAL D EDGE TRIG F-F 01295 SN74LS374 
A40U3120 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3130 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3140 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 

A40U3150 156-1061-00 MICROCIRCUIT,DI:DUAL J-K FLIP-FLOP 07263 74Sl09(PC OR DC) 
A40U3160 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LS00 
A40U3170 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED. 01295 SN74LS109A 
A40U3180 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U3190 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U4010 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 

A40U4020 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4030 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4040 156-0412-02 MICROCIRCUIT,DI:SYN 4 BIT UP/DOWN CNTR 01295 SN74LS193N3 
A40U4050 156-0645-02 XB020745 MICROCIRCUIT,DI:HEX INV ST NANOS-NAND 01295 SN74LS14NP3 
A40U4060 156-0530-02 MICROCIRCUIT,DI:QUAD 2 INP MUX 01295 SN74LS157P3 
A40U4070 156-0998-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE BFR 80009 156-0998-00 

A40U4080 156-0418-00 MICROCIRCUIT,DI:8-INPUT,NAND GATE 80009 156-0418-00 
A40U4090 156-0323-02 MICROCIRCUIT,DI:HEX INVERTER,BURN-IN 01295 SN74S04 
A40U4100 156-0418-00 MICROCIRCUIT,DI:8-INPUT,NAND GATE 80009 156-0418-00 
A40U4110 156-0690-03 MICROCIRCUIT,DI:QUAD 2 INP NOR GATE,BURN IN 01295 SN74S02 
A40U4120 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A40U4130 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 

A40U4140 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A40U4150 156-0966-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 80009 156-0966-00 
A40U4160 156-0418-00 MICROCIRCUIT,DI:8-INPUT,NAND GATE 80009 156-0418-00 
A40U4170 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
A40U4180 156-0966-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 80009 156-0966-00 
A40U4190 156-0480-02 MICROCIRCUIT,DI:QUAD 2 !NP & GATE 01295 SN74LS08NP3 

A40U5020 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U5030 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A40U5040 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74Sl75NP3 
A40U5050 156-0953-02 MICROCIRCUIT,DI:4 BIT MAGNITUDE CMPRTR 01295 SN74LS85 
A40U5060 156-0465-02 MICROCIRCUIT,DI:8 !NP NAND GATE 01295 SN74LS30NP3 
A40U5070 156-0392-03 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 01295 SN74Sl75NP3 

A40U5080 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A40U5090 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A40U5100 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A40U5110 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A40U5120 156-0464-02 MICROCIRCUIT,DI:DUAL 4 !NP NAND GATE 01295 SN74LS20 
A40U5130 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 

A40U5140 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A40U5150 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A40U5160 156-0321-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74Sl0 
A40U5170 156-1061-00 MICROCIRCUIT,DI:DUAL J-K FLIP-FLOP 07263 74Sl09(PC OR DC) 
A40U5180 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A40U5190 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
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ASO ----- ----- CKT BOARD ASSY:FRONT PANEL 
ASOC1013 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DG015El04Z 
ASOC1015 290-0804-00 CAP.,FXD,ELCTLT:lOUF,+50-10%,25V 55680 25ULA10V-T 
ASOC2026 283-0421-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 04222 DG015El04Z 
ASOJl 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

------ ----- (QTY 16) 

A50Rl011 315-0181-00 RES.,FXD,CMPSN:l80 OHM,5%,0.25W 01121 CB1815 
ASOR1012 315-0181-00 RES.,FXD,CMPSN:l80 OHM,5%,0.25W 01121 CB1815 
ASOR1013 315-0181•00 RES.,FXD,CMPSN:l80 OHM,5%,0.25W 01121 CB1815 
ASOR1014 315-0222-00 .RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A50Rl019 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A50R2011 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

ASOR2031 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A50R2032 315-0181-00 RES.,FXD,CMPSN:l80 OHM,5%,0.25W 01121 CB1815 
ASOR2033 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
ASOU1010 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INP NAND BFR 01295 SN7438 

· A50Ul020 156-0153-02 MICROCIRCUIT,DI:HEX INVERTER BUFFER 27014 DM8006 
ASOU1030 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
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A70 ----- ----- CKT BOARD ASSY:LANGUAGE PROCESSOR 
A70Cl078 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C2017 281-0775-00 CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C2019 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 72982 8035D9AADCOG270M 
A70C2028 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C2034 283-0649-00 CAP.,FXD,MICA D:l05PF,1%,300V 00853 Dl53Fl050FO 

A70C2068 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C3018 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C3058 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C3078 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C4010 290-0209-00 CAP.,FXD,ELCTLT:50UF,+75-10%,25V 56289 30D688 
A70C4018 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 

A70C4054 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70C4068 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 72982 8005D9AABZ5Ul04M 
A70J4029 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

----- ----- (QTY 3) 
A70J4050 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

----- ----- (QTY 2) 

A70Q2036 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
A70R2017 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R2018 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R2021 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R2029 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R2031 315-0220-00 RES.,FXD,CMPSN:22 OHM,5%,0.25W 01121 CB2205 

A70R2032 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 
A70R2033 315-0122-00 RES.,FXD,CMPSN:l.2K OHM,5%,0.25W 01121 CB1225 
A70R2058 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R3044 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 
A70R4021 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A70R4078 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225 

A70TP1 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 
----- ----- (QTY 8) 

A70TP2 131-0589-00 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 
----- ----- (QTY 8) 

A70Ul060 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A70Ul070 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 

A70Ul080 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A70U2020 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A70U2030 156-0798-02 MICROCIRCUIT,DI:DUAL 14 TO 1 LINE SEL/MUX 01295 SN74LS153 
A70U2040 156-0983-00 MICROCIRCUIT,DI:MICROPROCESSOR EIGHT BIT 56708 Z 80 ACS 
A70U2060 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A70U2070 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 

A70U2080 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A70U2090 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A70U3020 156-0866-00 MICROCIRCUIT,DI:l3 INP NAND GATES 04713 SN74LS133 
A70U3030 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A70U3040 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A70U3060 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 

A70U3070 156-0382-02 MICROCIRCUIT,DI:QUAD 2-INP NAND GATE 01295 SN74LSOO 
A70U3080 156-0383-02 MICROCIRCUIT,DI:QUAD 2-INP NOR GATE 01295 SN74LS02 
A70U4020 156-0985-00 MICROCIRCUIT,DI:DUAL 5-INPUT NOR GATE 18324 N74LS260AN OR J 
A70U4030 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A70U4040 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A70U4050 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 

A70U4060 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
A70U4070 156-0996-00 MICROCIRCUIT,DI:3-STATE QUAD BUS XCVR 18324 8T26AF 
A70U4080 156-0999-00 MICROCKT,INTFC:HIGH SPEED HEX 3-STATE INV 04713 MC6888/MC8T98L 
A70Y2023 158-0115-00 XTAL UNIT,QTZ:l6MHZ,0.01%,SERIES 01807 7-13P 
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ABO 670-7342-00 CKT BOARD ASSY:SYSTEM RAM 80009 670-7342-00 
A80Cl010 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,SOV 04222 DG015E224Z 
A80Cl021 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80Cl024 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl037 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl039 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80Cl052 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl061 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl062 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl071 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl072 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl081 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80Cl082 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl091 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80Cl092 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl093 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80Cl094 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll01 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80Cll02 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl 111 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll l 2 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll21 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll22 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl131 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80Cll32 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl 141 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cl 142 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll51 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80Cll61 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80Cll 71 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80Cll81 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,SOV 04222 DG015E224Z 
A80C2011 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2021 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2031 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2050 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2061 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,SOV 04222 DG015E224Z 

A80C2071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2081 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2091 290-0776-00 CAP. ,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80C2092 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2101 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2111 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80C2121 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2131 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C2141 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3031 283-0423-00 CAP.,FXD,CER Dl:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3051 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3061 283-0423-00 CAP. ,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80C3071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3081 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3091 290-0776-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80C3092 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3101 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C311 l 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80C3121 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3131 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3141 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
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A80C3161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3171 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C3181 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4021 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4031 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4041 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80C4051 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4071 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4121 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4162 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C4181 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,SOV 04222 DG015E224Z 

A80C5011 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C5091 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C5131 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C5141 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C5161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80C5171 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 

A80C5172 2 90-0 77 6-00 CAP.,FXD,ELCTLT:22UF,+50-10%,10V 55680 10ULA22V-T 
A80C6161 283-0423-00 CAP.,FXD,CER DI:0.22UF,+80-20%,50V 04222 DG015E224Z 
A80CR1022 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1023 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1031 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1032 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 

A80CR1033 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1034 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1035 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80CR1036 150-1020-00 LAMP,LED:RED,5 VOLTS 72619 555-2007 
A80DL1030 119-1407-00 DELAY LINE,ELEC:lOONS,TAPPED,14 PIN 32440 TTLDMlOO 
A80J6140 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 47357 

A80Rl038 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725 
A80Rl053 315-0620-00 RES.,FXD,CMPSN:62 OHM,5%,0.25W 01121 CB6205 
A80R2051 315-0102-00 RES.,FXD,CMPSN:lK OHM,5%,0.25W 01121 CB1025 
A80RP4010 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 
A80RP5110 307-0446-00 RES,NTWK,FXD FI:lOK OHM,20%,(9) RES 91637 MSP10A01-103M 
A80RP5132 307-0650-00 RES NTWK,FXD,FI:9,2.7K OHM,5%,0.150W 32997 4310R-101-272 

A80Ul020 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A80Ul040 156-0707-03 MICROCIRCUIT,DI:QUAD 2 !NP EXCL OR GATE 07263 74S86 
A80Ul050 156-0651-02 MICROCIRCUIT,DI:8 BIT PRL-OUTSER SHF RGTR 01295 SN74LS164 
A80Ul060 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80Ull40 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U2010 156-0304-02 MICROCIRCUIT,DI:DUAL 4 !NP NAND GATE 01295 SN74S20 

A80U2020 156-0118-03 MICROCIRCUIT,DI:l DUAL J-K FF,BURN-IN 01295 SN74Sll2JP3 
A80U2030 156-1250-01 MICROCIRCUIT,DI:OCTAL D TYPE TRANS LATCHES 01295 SN74S373J 
A80U2060 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X l DRAM 34649 D2118-4 
A80U2140 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U3010 156-0464-02 MICROCIRCUIT,DI:DUAL 4 !NP NAND GATE 01295 SN74LS20 
A80U3020 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 

A80U3060 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U3140 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U3150 156-0480-02 MICROCIRCUIT,DI:QUAD 2 INP & GATE 01295 SN74LS08NP3 
A80U3160 156-0541-02 MICROCIRCUIT,DI:DUAL 2 TO 4 LINE DCDR 01295 SN74LS139NP3 
A80U3170 156-0479-02 MICROCIRCUIT,DI:QUAD 2-INP OR GATE 01295 SN74LS32NP3 
A80U3180 156-0303-01 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74S03NP3 

A80U4010 156-0392-02 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 80009 156-0392-02 
A80U4020 156-0529-02 MICROCIRCUIT,DI:DATA SELECTOR 01295 SN74S257NP3 
A80U4030 156-0465-02 MICROCIRCUIT,DI:8 !NP NAND GATE 01295 SN74LS30NP3 
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A80U4040 156-0985-01 MICROCIRCUIT,DI:DUAL 5 INPUT NOR GATE,SCRN 04713 SN74LS260 
A80U4050 156-0865-02 MICROCIRCUIT,DI:OCTAL D-TYPE FF W/CLEAR 01295 SN74LS273NP3 
A80U4060 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U4140 156-1552-00 MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 34649 D2118-4 
A80U4160 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A80U4170 156-0180-04 MICROCIRCUIT,DI:QUAD 2 INP NAND GATE 01295 SN74SOONP3 

A80U4180 156-0645-02 MICROCIRCUIT,DI:HEX INV ST NANOS-NAND 01295 SN74LS14NP3 
A80U5010 156-0385-02 MICROCIRCUIT,DI:HEX INVERTER 01295 SN74LS04 
A80U5020 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A80U5030 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 
A80U5040 156-0915-02 MICROCIRCUIT,DI:9 BIT ODD/EVENPARITY GEN 01295 SN74LS280N3 
A80U5050 156-0914-02 MICROCIRCUIT,DI:OCT ST BFR W/3 STATE OUT 01295 SN74LS240 

A80U5060 156-1058-01 MICROCIRCUIT ,DI :OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 
A80U5070 156-0982-03 MICROCIRCUIT,DI:OCTAL-D-EDGE FF,SCRN 07263 741S374 
A80U5080 156-0982-03 MICROCIRCUIT,DI:OCTA1-D-EDGE FF,SCRN 07263 741S374 
A80U5090 156-0915-02 MICROCIRCUIT,DI:9 BIT ODD/EVENPARITY GEN 01295 SN74LS280N3 
A80U5100 156-1065-01 MICROCIRCUIT,DI:OCTA1 D TYPE TRANS LATCHES 34335 AM741S373 
A80U5120 156-1058-01 MICROCIRCUIT,DI:OCTAL ST BFR W/3 STATE OUT 01295 SN74S240JP4 

A80U5130 156-1059-01 MICROCIRCUIT,DI:DUAL J-K EDGE TRIGGERED 01295 SN74LS109A 
A80U5140 156-1059-01 MICROCIRCUIT,DI:DUA1 J-K EDGE TRIGGERED 01295 SN74LS109A 
A80U5150 156-1059-01 MICROCIRCUIT,DI:DUA1 J-K EDGE TRIGGERED 01295 SN741Sl09A 
A80U5170 156-0386-02 MICROCIRCUIT,DI:TRIPLE 3 INP NAND GATE 01295 SN74LS10NP3 
A80U6150 156-0956-02 MICROCIRCUIT,DI:OCTAL BFR W/3 STATE OUT 01295 SN74LS244NP3 
A80U6160 156-0718-03 MICROCIRCUIT,DI:TRIPLE 3-INP NOR GATE 01295 SN74LS27 
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CHASSIS PARTS 

B200 119-0215-07 FAN,TUBEAXIAL:ll5,13W,3200RPM 80009 119-0215-07 
B201 119-0147-00 FAN,AXIAL:ll5V,50-60HZ,14W 82877 028021 

C3181 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 
C5171 281-0773-00 CAP.,FXD,CER DI:O.OlUF,10%,lOOV 04222 GC70-1Cl03K 

CR1013 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MV5374C 
CR1014 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MV5374C 
CR1015 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MV5374C 
CR2013 150-1064-00 LT EMITTING DIO:YELLOW,585NM,40 MA MAX 50522 MV5374C 

F313 159-0174-00 FUSE,CARTRIDGE:3AG,8A,250V,5 SEC 71400 ABC-8 
----- ----- (STANDARD ONLY) 

F313 159-0015-00 FUSE,CARTRIDGE:3AG,3A,250V,FAST-BLOW 71400 AGC 3 
----- ----- (OPTIONS Al,A2,A3 & A4 ONLY) 

FL305 119-1313-00 FILTER,RFI:lOA,115-230V,50-400HZ 56289 10JX5441A 

SlOO 260-1989-00 SWITCH,ROCKER:DPST,16A,250VAC OOOFJ 1602.0121 
SllO 260-1867-00 SWITCH,TOGGLE:SPDT,0.4A,20V 09353 7108-J61-CB8 
S200 260-2056-00 CIRCUIT BREAKER:50A,270V 81541 UPG66-7361-l 
S300 260-1967-00 SWITCH,SLIDE:DPDT,5A/250V,10A/125V MKD OOOFJ 4021.0512 
8301 260-2039-00 SWITCH,SLIDE:DPDT,5A,250V OOOFJ 4021.0513 

T311 120-1296-00 XFMR,PWR,STPDN:LOW FREQUENCY 80009 120-1296-00 
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8301 MDU Service 

Section 18 
DIAGRAMS 

Standards 

The following American National Standard Institute 
standards are used in the preparation of Tektronix, Inc. 
diagrams. 

Graphic Symbols ANSI Y32.2-1975 

Logic Symbols 

Abbreviations 

Drafting Practices 

Line Conventions 
And Lettering 

Letter Symbols 

Component Values 

ANSI Y32.14-1973 (Positive logic. 
Logic symbols depict the logical 
function performed and may differ 
from the manufacturer's data.) 

ANSI Y1.1-1972 

ANSI Y14.15-1966 

ANSI Y14.2-1973 

ANSI Y10.5-1968 

Electrical components shown on the diagrams are in the 
following units unless noted otherwise: 

Capacitors= Values one or greater are in picofarads (pF). 
Values less than one are in microfarads (µF). 

Resistors = Ohms (.n) 

The following special symbols may appear on the diagrams: 

A 

Function Block Overlay 1 

To Common Tie Point --11.---1--------/ 

B 

Assembly Numbers and Grid Coordinates 

Each circuit board in the instrument is assigned an assembly 
number (e.g. A20). This number appears on the component 
location illustration, the schematics, and the component 
lookup table. The Replaceable Electrical Parts list also uses 
the number to list components by assembly. The following 
illustration shows an example of a component number in 
the Electrical Parts list. 

COMPONENT NUMBER EXAMPLE 
omponent Number 

' A23 A2,R123f 
Assembly~· C: Schematic 
Number Subassembly Circuit 

Number if used) Number 
Chassis-mounted components have no ssembly Num er 
prefix-see end of Replaceable Electrical Parts List. 

Both the schematics and the component locator illustration 
have locating grids. A lookup table is assigned to each 
schematic. The lookup table gives the component location 
in bot.h the associated schematic, and on the component 
locator illustration. 

c D 

IC Type 

---------- Refer to Waveform 
or Test Data 

p.4 P/o A12 MTl-IR. so. I 
L-----~---___. c:<>----4 >-

I< R 

2 

Grid Locator -

,.....II-I-~----- Line Name 

34 
h---__,,~ 

---~ "' L.,_ Modified Component - Se1 
-;:::=-----Parts List (Depicted in Gre· 

+5. z.v or With Grey Outline) 

~----Soldered Interconnecting 
Bd. Lead 

0--- Destination Diagram No. 

---------------- Strap or Jumper 

Circuit Board Outline 
/ 

PZ. (unsoldered) 

l-----w--0,_11:>-0---4....----! 2¥= Plug To EC Board 

RZ.llb ~ Plug Index 
~ +.s.z.v ~ Signifies Pin No. 1 

3 

Common Tie Point___..__...._ ____ __, --------1 P/0 AIO PROCESSOR BO • .,_ ___ ...,. Diagram Name & No. 
Part Of Board / /~-0--/--.---------------~ PROCESSOR 1 Name & Assembly No. . 
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1 

2 

3 

4 

5 

6 

7 

8 

A 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23TR1234 
Schem~tic 

Assembly T T C1rcu1t 
Number Subassembly Number 

Number (if used) 

Chassis-mounted com panents have no Assembly Number 
prefix-see end of Replaceable Electrical Parts List. 

B c D 

Fig. 18-1 . A20-System Controller Board. 

REV A AUG 1981 

E 

@ Static Sensitive Devices 
See Maintenance Section 

F 

2976-133 



Device 

8T26 
8T97 
8T98 
25LS252 
74LSOO 
74LS02 
74LS03 
74LS04 
74LS06 
74LS08 
74LS10 
74S10 
74LS11 
74LS20 
74LS21 
74LS27 
74LS30 
74LS32 
74LS86 
74S86 
74LS109 
74LS112 

Table 18-1 
IC Pin Information 

GND vcc Device GND vcc 
8 16 74LS113 7 14 
8 16 74LS125 7 14 
8 16 74LS133 8 16 

10 20 74LS138 8 16 
7 14 74LS139 8 16 
7 14 74LS148 8 16 
7 14 74LS151 8 16 
7 14 74LS153 8 16 
7 14 74LS157 8 16 
7 14 74LS161 8 16 
7 14 74LS174 8 16 
7 14 74LS175 8 16 
7 14 74LS189 8 16 
7 14 74LS191 8 16 
7 14 74LS193 8 16 
7 14 74LS240 10 20 
7 14 74LS244 10 20 
7 14 74LS245 10 20 
7 14 74LS257 8 16 
7 14 74LS260 7 14 
8 16 74LS273 10 20 
8 16 74LS348 8 16 

Table 18-2 
System Processor I Bank Switching 

ASSEMBLY A20 

CIRCUIT SCH EM BOARD CIRCUIT 

Device GND 

74LS367 8 
74LS373 10 
74LS374 10 
74LS390 8 
74LS393 7 
74LS472 10 
82S 116 8 
1488 7 
1489 7 
2147 9 
2332 12 
2650A 21 
2716 12 
40408 8 
6850 1 
8257 20 
AM26LS30 5 
AM26LS32 8 
IM5610 8 
LM723 7 
MC723 7 
Z80 29 

Diagram 0 
SC HEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C7070 B1 F5 U2050 D2 C6 
U2060 B2 86 

CR5081 B1 D5 U3020A 01 C7 
U3020A 02 C7 

J2804 C3 81 U3040 D1 Cl 
U3060B E1 C6 

P1 A1 F5 U3010 E3 C5 
P1 F1 F5 U3090A E3 C4 

U3500A C3 C2 
R1021 E1 CB U3500E B2 C2 
R2082 C3 B5 U3500F C3 C2 
R2504 C2 B2 U4040 E2 06 
R3069 E3 C5 U4050 E2 06 
R3104 C3 C2 U4010A E4 D5 
R4067 E3 D5 U4010B C3 05 
R4081 C1 05 U4010F C3 05 
R5011 81 05 U4080A D4 05 
R5104 E1 04 U40800 04 D5 
R6051 E3 E6 U4090A 82 04 
R6064 81 E5 U4090C E4 04 
R6064 F3 E5 U40900 E1 D4 
R6065 81 E5 U41000 E1 04 
R6094 C1 E5 U4200A C2 D4 
R6094 E4 E5 U5060 B3 06 
R6094 F3 E5 U5070C C3 E5 
R7200 C4 F4 U6060 B2 E6 

U6070H 81 E5 
TP3 03 A5 U6080A C4 E5 
TP5 D3 A5 U6080B C2 E5 
TP6 E3 A5 U6080D 04 E5 
TPl C3 A5 U6200A C4 E4 
TPS E1 A5 U6200B C2 E4 

U62000 E3 E4 
U1080A C3 85 
U2022E D1 Cl W7400 C3 F2 
U2040 C1 B7 

Partial A20 also shown on diagrams 2, 3, 4, 5 and 6. 

vcc 
16 
20 
20 
16 
14 
20 
16 1 
14 
14 
18 
24 
39 
24 
16 
12 
31 

1 
16 
16 
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3 
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A B c D E F 
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Ci L 2. 2.2.K - MS:R RUN('._), 84 
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ii 
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~l.012-(L) q 

r-co_M_P_o_NE_N_T_N_u_M_BE_R_E_x_AM_P_L_E.,1
1 

Component Number 

01 {H) 3 I 8 3A I y f-4--------1----~ 
8 ILJ4100D 

-v- I )")'--
---.:;<~DI' ( L) 3 

~IA 
D.;2\(H~ 4 D2 Q2 1--"----------1-------------0--12-8 2-y 1--7---------l---~ ~ ~DIO(L) 8 ---=< , ) C.R. 5.C?S I 45LD'>(L 2 <'-

~ ~D 8 (L) b C7070 

+5 2.'v Lv :4 LS0 4 MSTR RL.N(h)llr <§> 

l" ~:C21 C"1EM(H) 00 
~· CMEM(H) ~ 

~zA U30GOB 
02.(H) S 03 03 ,_7 ___________ ,__ _________ ,_o___, 38 3 ~4_:_ _____ ___j_"~4~'L-cs_o,3 

-'-< ~<-----------+---""'~--- 22,.-" T 
43'1D7(L) 1or----1-h~~~~OG4 '7 

A23 A2 R1234 L '-11~ LJ 2_() 22.E ~5 '-~ 
I I ~r---_ 74LS04 AE '-.J(L) 

PO!-..:f_L)_. 

: 

~ ;_o6(L) q 

--;;:=;< ~DS(L) 8 

~ ~D4(L) S 

~ ~D3(L) 7 

7=:02{L) 3 

"""T Schematic 
Assembly __J ------ C1rcu11 
Number Sub~ssembly Number 

Number(!/ used) 

Chassis-mounted components have no ilsiemhl~ Numb<Jr 
prefix-see end of Replaceable Electm;al Part~ Ll~t 

+S.2-V 

R40BI 

2-.2..K 

ILJ3500E llJ 4090A lJ G2-00B 

~10 I -

80¢-8:)7(H) 0 0 
"" RESEl('--)'4;:::_-

LJ40SO A¢-A1S(L1 ,-'°' ' 7Io 1(L) 4 

~".o¢(L) 2 I 
----=-=(<-'-,--------<+--+---~-..,- +5. 2 v 
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A 14 1---t-+~ " --t»--- - 1-5-----..LJ---------~~_-, >=-c:--
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RESET 
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~ • .,.__c_Pu_RE_A_D~(_L)+----------------1--------~ 

R2504 A11t--t----t-----l------------+--t~-----; I )-----~-t---------~c-,_,>::;::;----
4 BAI¢(~) ~ I 14 A1¢(L). '."'-_..'..__ 
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-~_.:;_,50CLK(~ ~I/ I 
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A 4 1--1_0_,_ _ _,__+-------------l----b-B_A_4~(H_)+--4--I 1 1 cb A 4 ( L) / & 
A 3 II BA3(H) 13 : 7 A3(L)_~'F--

A2 12- BAC.(~{~ I 14 ~ A2.(L)~/;;___ 
A 13 BAl(H) II I q A I (L)) 18 

r---t---t-t---------+--t7----+--t - ' i'> )------ --<+------- '-=-
I 14 BA¢(H) 8 )' 12- A¢ (L) /17 -

A¢ I . )-------~------------> "j--L I I + 5, 2-V 

~ [R40G7 
R30 6 q ~ 

2.2-K 2.."'°2-P~ (L) 

4 3 LJ6060 
74LS240 I 74L52.4S I 

D7(L) lir----<'J D7(1-<) !2~8 BD7(H) 2.0 
1~D-<>--l(L-)--8-I 12- D!O(H) II CJ 8DG(~) z:r 07 

1~0-S-(L-)--13-ly-- 7 DS(H) 18 --f>-- 2 BDS(H) 28 DG 

r + ~ 
04 (L) r:<.. : 14 D4 (H) 13 1 ,__7 __ B_D_4~(H_)_+----+---t-+---4--t----t---t-_,----------~ 04 

~~ ~~; 1
: : ISG :~;:; :: : ~ =~~;:; -~ : 03 

D I ( L) 17 I 3 D I ( H} rs I r-5--8-D_l_(_H_)_+---r---t-- --iC-"+--_-ff.----Jr--+-------- ~ D2-
f'-~c--'~-1 -t-~ 1----c--'--€-------j J---t--1 - - 0---- D 

1~0_¢--1(L_) __ 2___, I '11-'-s __ o_¢~(H_)~-----'"__, : 4 BD'f>(!-1) l 33 D~ 

~ ~ J2604-,+9,J,"~/ ~l· 3+2 ~ 
___J FOR MFG. USE ONLY 

<&>., SYS RCV ( i.....) 

./,>.,. • ALE(H) 

LJ2060 < a 

10 MHZ CLOCK 

If I NT REQ "-':;Yw ... INT REQ(L) 

"'°' HR_Q_(_H~)~-t--------------+-----------------~---~ ~~ --S--c.LK (H) 

~+--l-----------+--t--1----1-------------;r-r----_._0 
~-!-+---+-~-+ 5 .2. v • TP? lJ 3 C) 7 0 P/O 

~----+----3_8--j>C.LK .TF'S .TP:3 T4LS2-40 R.6G5! R<;;O~ ~/~~~C«:.4 
+ 5 . 2 v R/>N l-2-3-----t--lr--l-_l__.._ ___ __I_-+---+--+--+-+--' s_,,-------,l-s-· _2_·_'-_"---l1>+-+-""_7_K+-+---R--"-( H~) ,~1w~: L_)c_~~ s s 

~;vcc M/16 20 J s -t»- 1'- M(L-)/lO(H)__:'.~ 
~ >-----i W 7400 ~+----'-"_,OP-ACK WRP ~2=2-=====~=~==~========~======~==~::::::~::13="1 __ 1 --f-=-~=7======~=::::::::~:::::::w:R:P:(:L:0-,:::) / :F--

~------"-->) H aADREN l~ffACK 34 2 ! 1 l-l_B __ ---t-+-H~---6+-__ 1_N_T_A_c_"_IL_'~,1~7~ 

I 
3 HoeusE.N OPREQ~~t-----t--1 +~i-.7_v r 4 . i L,__'1_6 ___ ----l-+--HJ_._ _ _._" __ c_P_R_• __ Q_(L_) ~~ 

r>--J+S"2V LJ,3500A i' ~~';;'-:~~, ll i 1~2~':: LJIOBCA L:___:_J-----, ~-0«> -) 
I P/O ! '._L -1_4 l I ~_:_CK(~)_. 0 
L. R~~~4i~ 2 2 71~L5244 ~ 74cs10 I l lJ4070BI I I P0'4 150 10 J_ J. J L~ "" s WRP (L) ' 

_2j~___J v 74LS04 1 '- -! - H ~ I U3090A ~ J q M (L)/IO(H) JM/'.', 
P/o +s['v ''& LJ3500Fl4 B ILJ5070C ~----+---+---+--3-<t>-:;----f--+1- ~ K 74cs100 11 L '"LS!oo. 31 K' Q_ 7 R-(H-)/_w_(_1_7 ~ ~ 
R 3704~ R 

<?;>'V Ill' WAIT (L) 

ILJ5060 
74LS 24-0 

D7(L) 16~ 2 07(H) 
1~--------1 

DG(L) 3 <1- l7 DG.(H) 
l~D-5~(-L-) -,-." - --C 'J 1--4--D-S~(-H-) 'I 

D4(L) 5 I IS D4 (H) 

P 3 (L) 14 : (<:, 0 3 (H) 

D2(L) 7 I 13 02.(H) 

PI (L) 12- I 6 DI (H) 
l~D-yj~(L_) __ q___,y; ->--,-, -D-~-("_H_j/I 

JOK :q 13 7;Ls2.44 LJ4070F IS - ___..TPb -r I ;1 HLDA(H) A 
____ +_s_._·_-,v----ll ;,.---~ ~74 L~S04 i l_J o080u I '1· "" 2 v ~----- ''°/ 

~ SYS DRV(L) 11 jO I l "7 '"" I ! LJ(;CJ80A 1"3 12_ i rl::.., 74L_S2-40 RESET INT E.NRL (L) A 
~HOLD( L~ R ~~~o 2 7,;,_L5240 ~-~~~90A <> l7J44LSOO~_oAI __ J+-~~--<,r-'-"------1-t-~ SYS Q.'.JN (H) ~~ 
·E---',w_s_T_R_P_A_u_s_•~(_L~)--------------------------+---------.---~d = 1 ._ ~ J T ~ .... s.2.v "Y 
.LF P ~o L D ( L) -;-ef 2 ) l ~-"------+-+-----t------+-----, E (-----(r-.. -C~M~E-M~(~L~)---------------------' v 3 LJ4080D t,i~SS,~OA ~~?;2c - 0: 4 

% ( ) ~ 12. 74LS02_ _ 
'V .,.._:_EN >-<_I '---------:-1-~ Jo--- ·-----+--+-<>----*~°>o- ---0 ~ ... 8A¢ - BAIS(H~ _____________ A_E_N_: H~~cclc_I ___ ,,_--_-_·· __ _,, 1 2-- l./ C. .SY 00 RUN ( t._:'....., 

NOTE: Table 18-1, shows 
IC pin"out (VCC & GND}. 

~Static Sensitive Devices 
\2:JI See Mainteriance Section 

~---------------------------~ 

P/O A2-0 SYSTEM CONT ROLLER BD. 

RUN(L).:.~ 

<;y : 

8301 MDU SERVICE SYSTEM PROCESSOR/BANK SWITCHING <1> 
B¢1¢1¢¢ AND UP 



Table 18-3 
ACIA Ports Diagram 

ASSEMBLY A20 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

J1051 C3 AG U1500D E3 
U1700C E3 

P2 A4 A3 U1700D E3 
P2 Fl A3 U2010A B2 

U2010C B3 
R1404 El 83 U2020A B2 
R1404 E2 83 U2020B C3 
R1404 E3 83 U2500 El 
R3504 E2 C2 U2GOO E2 
R3504 E2 C2 U2700 E3 
R3504 E3 C2 U30GOD E2 
R3704 D2 C2 U3500C E3 
R4704 Dl Dl U3500G E3 
R5104 C3 D4 U3500H E2 

U3600A El 
U1020A B2 B7 U4090B A2 
U1020C C2 B7 U4700A Dl 
U1050B B3 B6 U5020B D4 
U1050C C3 B6 U5030 D3 
U1050D C4 B6 U5040 D2 
U1400A El B3 U5070B C2 
U14008 El B3 U5080D D4 
U1400C El B3 UG020 B2 
U1400D E2 83 U6500B Cl 
U1500A El B2 
Ul 500B El B2 W2017 A3 
Ul 500C E2 B2 

Partial A20 also shown on diagrams 1, 3, 4, 5 and 6. 

BOARD 
LOCATION 

B2 
Bl 
Bl 
B8 
B8 
B7 
B7 
B2 
B2 
Bl 
CG 
C2 
C2 
C2 
C2 
D4 
Dl 
D7 
D7 
D6 
DS 
DS 
E7 
E2 

B8 

1 

2 

3 

4 

P/O 
p "-

A 

0<&• BDyl-BD7(H) 

/.>-,. A¢ ( H) 

0°'?/.., 2.!050 CL.K (L) 

(
·., (R (H)/w( L)- B) 

0 ., P2(L) .. 

B c 

+5.2..V 

D E 

WAIT(L) /.'-_ 

• ". z"V'u"2.5 0 o-+s .>v· . . .. 
12:1 t'DBSO ~P/ORl404LJ15008 

fl RS v.,_TxD G 5~~ f498 ATXD(H) 

~t------t----14_,E SG LJl4008 i 
13 RjW Rx:D 2- 14e,q <I' ARXD(H)) 

9 csz LJl400A <> 4 ~ 
+5.2.V ~D7(H)15 D,. DC..D 2.3 1489,..,........., ADCD(I--') 

P/O r ~ 

P/o 
p 2. 

R4704 \ N BDc.(H) IG D. 3 I LJ 1400C 11 
!OK 4 LJ4 (00,, BDS(H) 17 05 CTS 24 1489 ACTS(H)_>. T 

5 74LS10q / 
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=~~04 UGSOOB 
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/.'-.Ma CMEM(H) LJ\Q('.Q( '--E IOK I _j BD¢(µ) 22 ~~ IRQ 7 1of'·7 KA INT(L) .. ~ 
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l l LJI020A ~~HH))_~AA10 ~-1----'_,1 Rsv"~,.or-"'----+--~-o_, 1488 RTXD(H) 

~ +5.2.V .__+---1----'4-;E I q 8 Ul400D I 
2.74 LSIO rA8(H)23q lz.11 D(} 

17 

I v-:-A ~ ( H) I AB f---' o--;--;--+----"-l R/W R><D ,_2_·----<>--+----~ 
' rit-+-+-+--+----·-j C$2 I I 13 I I 

A4Gi(f-l) 2A 7 11'6D"1(H) 15 23 RDCD(L)i 21 
A t---l---,--+!1-t--+--t--'f'-----jD7 5CD t-·----t--+------·~-----------7-

AS (H) 3 6 IGBDG(H) 1.0 ,,.I 

1~-~---;AS Dt;. 
A 4 ( H) 4 A 4 1-'-•_e_o_s-'('-H-')-+lH--1--lf---'f~---' 7-j CTS ,_2_4 ___ .,,__+-______________ R_c_T_s_(_L_)__,) 2.3 

~ .. DJAG ENBL{M 

12. 13 

0 ~~MEM(L)/10(1-1) 4 
LJ6020 

AIS(H) II 7'4LSZ.~O 

l~A-1_4-'-(l-l-'-)_l_O.qt-\_,__ _____ +--~ 
l~A-1 3-'-( H-'-) __ a.qi--' .. 

r P3(L) 

/,)-.. ., Pl (L) 

"3/ l· A'/>-AIS (H) 

BUFFER CONTR.~ 
M .. ~~ 

/?-.,."".,/ .. CPU DRlVE(L) 00: I-INTACK(L) 

COMPONENT NUMBER EXAMPLE 

Component Number 

S~Rl234 
M 111 _J i L Schematic 

N~:"txi{ SubJssembly ~;~i;::, 
Number (if uS«!) 

Ch3Ssis-mounl~d components have no Assembly Number 
prefix-seeendofReplaceableElect1icaiP6rtSL1st 

TERM (.LK (H) 

~REM C LK(H) 

.._, 0 08 ORV (L) 

0 SYS lNT'ACK(L) 

,<. 'lAUXCLK(H) 

NOTE: Table 18-1. shows 
IC pin-out (VCC & GND). 

A! 2. (H) 

A 10( 1-1) 

LJ20\0C 
A II ( H) 74L...Sa7 

ii 

e 
_.3 I :-i .. 

\ v 

.· 

R\ Static Sensitive Devices 
\:t::;I Ste M<1m!enince Section 

8301 MOU SERVICE 

LJI050B 

5 

4 

5 

3 
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74LSt0 
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,__9_B_D_¢~(~H_J_,,_.,...__,__,,__~,~---t D¢ _I_R_Q 7 t 9 R INT(LJ __ <V 
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. A 

A 8 (H) 23 q 
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AG(H) 2 A 
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A -4 (H) 4 A 5" 
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Table 18-4 A 
Priority Interrupts Diagram '0" 

ASSEMBLY A20 

CIRCUIT SCH EM BOARD CIRCUIT SC HEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

CR01083 E2 A5 U1070 E2 B5 
CR1084 E2 A5 U1100 E3 B4 
CR1085 E2 A5 U2100 El B4 
CR1086 E3 A5 U3200B A4 C4 
CR1087 E3 A5 U3500 Bl C2 

U3600 82 C2 
Pl Al F5 U4100B C3 D4 
Pl F2 F5 U42008 E3 D4 
P2 Al A3 U4200D C3 D4 

U4500A B2 D2 
Rl 103 D3 B4 U45008 E3 D2 
R3504 Bl C2 U5090 Dl D4 
R3504 Bl C2 U5100 D2 04 
R5104 Al D4 U5200B E3 D4 
R5104 B3 D4 U5300 83 D3 
R5104 El D4 U54008 C2 D3 
R5704 81 Dl U5500A C3 D2 
R5704 B3 Dl U5500B B3 D2 
R5704 C2 Dl U5600 81 02 
R5704 C3 Dl U5700 82 Dl 
R6065 A2 E5 U6070F D3 E5 
R6094 Al E5 U6090 01 E4 
R6094 A2 E5 U6100 D2 E4 
R6104 Al E4 U6300 B4 E3 
R6204 C2 E3 U6400A Cl E3 

U6400B C2 E3 
Sl 100 03 A4 

W2098 El C4 
U1010A 84 BB 

Partial A20 also shown on diagrams 1, 2. 4, 5 and 6 
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COMPONENT NUMBER EXAMPLE 

Component Number 
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Number Subas:;;~'!'bly Number 
Number (,fused) I 

Assembly .TT Rl~~4 s~:::i~:ic 
A DMA INT(L) 

~~ ~ DIAG Tl:ST~ L) 

8301 MDLJ SERVICE 

P/O A2.0 S'(STEM CONTROLLER BO" 

REVA AU(,13! 

2q7(,C - l.::\Z. 

NOrE': Table 18·1, shows 
IC pin"out (VCC & GND). 

Ct1ass1s-'llourted comJ10nents have no ~sembly Number 
p1el1~ --see end of Replaceable Electri~a' Parts I 1st 

,-<i'\ Static Sensitive Devices 
\:!JI See Mamtenance Section 

PRIORITY INTERRUPTS<$ 

< 



Table 18-5 
Clock Generation Diagram 

ASSEMBLY A20 

CIRCUIT SCH EM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 1 
C1011 83 AB C5091 C3" D4 R4701 82 Dl 
C1031 c3• B7 C5201 c3• D4 R4704 Bl Dl 
C1042 C3' B6 C5301 c3• D3 R4704 Cl Dl 
C105S c3• B6 C5501 C3" D2 R4704 Cl 01 
C1091 C3' A4 C5701 C3' D2 R4S02 A2 01 
C1101 C3' A4 C5S03 B2 D1 R507B B2 E5 
C1102 c3• B4 C6011 c3• E8 R5704 C1 01 
C1401 C3' A3 C6022 c3• ES RSS01 A2 D1 
C1501 C3" A2 C6031 C3' E7 RSS02 B2 01 
C1502 83 A2 C6051 c3• E6 R6021 B2 E7 
C1602 c3• 82 C6061 c3• E6 R6S02 Al E1 
C1701 83 Al C6071 c3• ES R6B04 81 E1 
C2011 C3' BB C60S1 c3• ES R6B05 81 E1 
C202S C3' 87 C6091 c3• E4 R6S06 Al E1 
C2041 C3' 87 C6101 C3' E4 
C2061 C3' 86 C6101 c3• E4 U1010D D2 8B 
C2071 C3' 85 C6201 B3 E4 U1030 E3 87 
C2091 C3' 84 C6301 C3' E7 U1040 E1 87 
C2091 C3' 84 C6401 c3• E3 U1060 B3 86 
C2097 83 C4 C6501 C3' E2 U3010A D2 CB 
C2101 C3' 81 C6S01 81 E1 U3010D D2 cs 
C2401 C4 83 C6B03 81 E1 U3020D B2 C7 
C301B C3' cs C7030 B3 F7 U3400A D2 C3 
C302S C3' Cl C7601 c3• F2 U4400A D2 03 
C3071 C3' C5 U4700B C1 01 2 
C3201 C3' C4 J3014 02 cs U5700 C3 01 
C3301 C3' C3 J5704 03 E1 U5BOOA 82 E1 
C3401 c3• C3 U5SOOB A2 E1 
C3601 c3• C2 P1 A3 F5 U5SOOC 82 E1 
C3701 C3' C2 Pl F1 F5 U58000 81 E1 
C3B01 C3' C1 P2 Fl A3 U5800E 81 E1 
C4038 C3' D7 P2 F3 A3 U5800F Al E1 
C4068 C3' D6 P3 A2 A6 U6070E C2 E5 
C4071 c3• D5 P3 F2 A6 U6200E D1 E4 
C4301 C3' D3 U6200F D1 E4 
C4401 c3• D3 R1061 62 86 U6700 Cl E2 
C4601 c3· C2 R1064 83 85 
C4701 C3' Cl R20Bl 82 BS Y4BOO Bl 01 
C5011 C3' DB R3016 D2 CB Y7806 Bl F1 
C5078 82 ES R3504 D2 C2 

Partial A20 also shown on diagrams 1, 2, 3. 5 and 6. 

*indicating decoupling capacitor, 0.1 µF 
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COMPONENT NUMBER EXAllPlE 

Component Number 

A23 .A2. R 1234 
IT i Schematic 
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Table 18-7 
OMA/HSI Diagram 

1 
ASSEMBLY A20 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P1 G4 F5 U3100A C3 C4 
P2 A1 A3 U3100B F4 C4 
P2 G2 A3 U3100C F3 C4 

U3100D C3 C4 
R1103 02 B4 U3200A C3 C4 
R1103 03 B4 U3200C C3 C4 
R1201 03 A3 U32000 03 C4 
R1404 C3 B3 U3300A D3 C3 
R1404 03 83 U3300B E3 C3 
R3104 83 C4 U3300C 04 C3 
R3104 E3 C4 U34008 B4 C3 
R3504 A3 C2 U36008 04 C2 
R3704 03 C2 U3600C C4 C2 
R3704 E2 C2 U36000 D1 C2 2 
R4704 F1 01 U3700 D4 C1 
R5704 E4 01 U3800A F2 C1 
R6204 F2 E3 U3800B D4 C1 

U4090E 83 04 
TP4 F2 A5 U4090F 83 04 
TP9 F1 A5 U4100F C4 04 
TP10 C3 A5 U4200C C4 04 
TP11 C3 A5 U4300A C4 03 

U4300B B4 03 
U1090 D2 B4 U4400B E1 03 
U1200 D3 B4 U4500D F1 D2 
U1300A 84 83 U4600B F1 D2 
U1300B C4 83 U5200A 84 04 
U2030 B1 B7 U5200C C4 04 
U2070 F3 B5 U52000 F4 04 
U2080 B3 C5 U5400B E4 E3 
U2090A C2 84 U6080 F2 E5 
U20908 A3 84 
U2090C A3 B4 W1304 C3 B3 
U2300 E4 83 W1306 C3 83 3 
U2400 E4 C3 W1308 C3 83 
U30908 C2 C4 W1309 C4 83 

Partial A20 also shown on diagrams 1, 2, 3, 4 and 5. 
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Fig . 18-2 . A 10-Communications Interface Board . 
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*on back of board 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23$Rl234 
As mbl I i ~Schematic 

se 1 _J L . C1rcu1t 
Number Su~ssembly Number 

Number (if used) 

Chass•s·mounted components have no Assembly Number 
prefix-see end of Replaceable Electrica l Parts list. 

@Static Sensitive Devices 
See Maintenance Section 

2976-134 



Table 18-8 
Communications Interface 

ASSEMBLY A10 

CIRCUIT 5CHEM BOARD CIRCUIT 

NUMBER LOCATION LOCATION NUMBER 

C1010 B2 A1 R2092 

C1020 B2 A2 R2097 
C1031 F2 A3 R3040 
C1040 A2 A4 R3082 
C1090 82 A7 
C2010 83 81 51030 
C2011 B3 C4 S1060 

C3082 82 C7 51080 
C4011 82 C2 51090 
C4031 B2 C3 
C4070 82 cs U1010A 

U1010B 

J1 E2 A2 U1010C 
J2 E2 A4 U3010A 
J3 D2 AS U3010B 
J100 F1 B2• U3020 
J101 F3 B3' U3030 

J102 F3 B4· U3040C 
J103 F4 BS' U3040D 

J104 B5 as• U30S08 
U30SOC 

P1 A1 81 U30500 
U3060A 

R1011 F1 A2 U3060B 

R1021 F2 B2 U3060C 
R1022 E4 B2 U3060D 
R1023 F2 82 U3070A 
R1032 F2 A3 U3070B 

R2040 F3 83 U3070E 

R2060 F4 84 U3080E 
R2061 F4 84 U3080 
R2070 F4 B5 U30B1 
R2071 F4 BS U3082 
R2091 84 87 

*on back of board 

Diagram 0 
1 

SCH EM BOARD 
LOCATION LOCATION 

84 B7 
B4 B7 
03 C3 
A1 C6 

C3 83 
C1 as• 
D1 86' 
B1 B7' 

F1 A1 
F2 A1 
F4 A1 
F1 C2 
F2 C2 
E3 C2 2 
E3 C3 
03 C3 
03 C3 
A4 C4 
F3 C4 
F3 C4 
F3 C4 
84 C4 
E2 C4 
F3 C4 
C2 cs 
A1 C5 
E3 C5 
81 C6 
B1 C6 
A1 C6 
C2 C7 

3 

4 

A B c D E F 

0 0 0 

P/o P' ~'i __ _=?C.______________ 41 _________ c.o l?i•{•s± 
~ 

4± 61 si al~ ---t-----,. 
+5.2.V -b ~ 

R 308Z. U3080E 
74 LS04 2.2K 74L...51:4~ 

$10"10 

LJ3081 10 40408 

QIO 

Q3 

Q4 5 

QS 

Q6 
12-00 

600 

5 300 

'so 

..-------------·----- -----·----------~+12 

COMPONENT NUMBER EXAMPLE 

Component Number 

~A2Rl234 

Assembly ~ I T [ _ ~ So~~~,~J" 
Num/Jcr N;~~~'{i7~~eii! Numb,, 

Ch;m1s-mo"nt~d comDDnMts Ila"" nt Assembly Mumbo,r 
ore~x-see enrl ct Replaceanl~ E!ectrical Palls list 

N:\ Stat~c: Sensitive Dev~ces 
\::t::I Se« Mamtenam;e Sect.on 

1 C2..010 I 47 

_________ -12. 

> 
~ 
I-

082. 
S!IOI 

+S.2-V 

LJ3070A 
741..$04 

51030 

" ci-

P/O R4040 : 

2..2,K ~2. 

+5.2.V 

' I 
3 _-r _J 

·1' 1' 1 

'-"' 20 20 
D D ~ 

" ~ .. 
c " " a " " 

Ll3040C 

• 1 'I' 'I' ' I P/O 

-.::, 
~ .. 
u 

- ~ 

2:- .::, 
0 D 
~ " " 

6 

" ~ UIOIOA 
AM2..G.L532-

RX+ ,'.~( 

RX- , I, 

I 
7 

:>TR+ I 
LJ301 OA 
AM2.f.:>'-$30 

2. 8 15 
2~ '------1 >----------++=-'> 

LJ30108 
AM2-6LS30 

8 

" 
,0 

UiOIOB 

DTP- 13 I'-

TX- LI 
TX+ 11 1

, 

CTS+ 5_~ 
AM2.C..L~32" I 

'-----------=5< + 7 ~~002-:5 C.TS- 25l 
• f------~------------•-1--7 

c 1031 I 
1 1 0.01 

LJ3Q6QC 'J---· .. -~f--- SH,EC~+ 
148~ RI032 I 

_j ~ - -< LF-'---1------=·«~1--------- 'K 
;2 '-.....J10 Q 'C'-~-3--+------ R!021 ~~ ~ 

lJ3030 P/O 

Jd ~~;~l>=-~~+--,u +s.zv ~00 RTS ' I a 
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DTEJll 1 3 ~:4LSCO f'·74LS04 ~:~ IY~,1~/\498 R2040 DTR ·~T 
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CN'f[~ <- '-------+-+----'=-l~- "·"~" ~:,~~ 
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1 
' TX 2~ 

U3040D DSR ~~ 

DC E'7~ 0 ~¢· __ _J~--=~=":;i___>;?,4_,._,_o_o --i-t-t-t ii -++-t--i--141;-;;i 2 lJ 3 0 2. 0 D co ·=; 
0- 13 II I ~ 74LSIS!'J I'-" 

!I so s1A2. 12. ~2 
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Al~ lJ306Q T~ 
A3~- 14S<il RX 3 

S~ 6 A R"TS 4-<._ 

Bl ~s 3 '-I 1 R2.0~0 1 
~ Y2 B2. r-;- +l2.V ~~CD .. ~ 8/ 

IGZ.G 83~ <'_'.:~ 

NOiE;'Tabie 18·1, shows 
IC pin-out IVCC & GNDJ. 

I
I "I=E +'2V R3~~~1 DSR • I 

V ~ SHIELD ,,..""-

LJ30G08f °'' I! Ill LJIOIOC <}-LOG,CGNDIDP/70' 
TRXD(H) ';} 0 " ~.2K . AM2.•LS3'-
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LJ 3 05 0 B ct1 +'"v -3~. 3~K ___ o_s_R ..-J--'~-/ 
1488 R.2-070 
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'-----------------~-~~--~·---~-------~---~~---,-----'-'----'-/ 

L-~------------~----------~------~----· 

--··~---------·------------------·--------------------------0-4--< 

: I ~I RI02< 
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8301 MDLI SERVICE 
e.¢1~1¢¢ AND UP 

COMMUNICATIONS INTERFACE W 
297G.- i4b < 



8301 MDU Service 

A 

1 

2 

3 

4 

5 

6 

7 

8 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23TR1234 
Schematic 

Assembly T Circwl 
Number Subassembly Number 

Number (i f used) 

Chassis-mounted components have no Assembly Number 
jlfef11-see end ol Replaceable Electrical Parts list. 

B c D 

Fig . 18-3. A30- System/ Program Memory Board. 

REV A AUG 1981 

E F 

IV:\ Static Sensitive Devices 
\:t::JI See Maintenance Section 

2976- 135 



A _l B ' c _I D _I E 

'Z"d 
Q - ro 

~o:l:l ~1 ~1~1 ~1 ~1 '.;iz l 
0:-< ~ 

::;:;,: 

1 I ~- EXTD DSBL(L} • 1'_1' _1'_-ff _1'_1'_1'_1' 
P/O LJG0408 

_J _J J ...J _J .J _J _J 

LJ7150 LJ7160 .................. ......,...__, ........ ..._,.'-'.._,,, 
Pl \Dl'o-000'0-Nf'I) 

32' / A 15 (L) 
74LS2.40 - - - - ('\I ('oj (') (\j 74LS2.40 25LS25 21 1 ___ 1 SVV7170 

17 3 < < < < < < < < 2 18 2 3 II ;::-..... I I'=> 

31~~ A14(L) 15 '---4' A¢ 8¢ 
21--0~15 -ir- ~ 4t- 1<> 4 5 

'---- A1 Bi 
30 ; A13(L) 13 "' 14 6 7 31 "-..., I 14 

29~ f A12(L) 
A2 B2 

41--('~13 11 I ~ 8 I 12 B q 

I I A3 B3 

J1• 
II 

I • II 
A4 84 

12 51--0~ 12. 

13 I 7 13 14 61 ~II 

LJ6040A I As 85 
15 I 5 15 

A., 
1<0 71--0~ 10 

74LS2.40 86 

A 14(L) 4 16 MA 14(H) 17 I 3 17 A7 87 
18 81 >~q - I E1n Eo1-1T 

A I !!(L) 6 --r- 14 MA 13(H) 
1·1q 1 

L ___ J 
19 

A I a( L) 8 12- MA12-(Hj ,;, 
A I I ( L) 2 I 18 MAI l(H) 

I 

< Table 18-9 
Address Buffers Diagram 

ASSEMBLY A30 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

J7171 D2 E1 R7161 D2 E1 

P1 Al Fl SW7170 El El 
P1 Cl Fl 

U6010A B4 D7 

.--=rl R 7HOI 
g 8 7 <D s 4 3 2 2. 7 K 

LJ 60308 

R5013 B4 07 U6010B B3 D7 
R5015 B4 08 U6020A B3 07 
R5017 B4 07 U6020B B3 07 

74LS240 
~L_All(L) 17 3 

~; AIO(L) 15 

-tr~ 
I + 5. 2V 

~:;_ Aq(L) 13 

2 ~JAB(L) 11 I ~ I 

T1q 

R5021 B3 07 U6030A B2 D7 
R5025 B3 07 U6030B B2 D7 
R5027 B3 07 U6040A Bl D6 
R5029 B3 D7 U6040B Bl D6 
R5035 B2 07 U7140B D2 E2 
A5036 B2 07 U7150 D1 E2 
A5037 B2 07 U7160 D1 E1 
A5039 B2 06 

lJ 6030h 
74LS240 

Partial A30 also shown on diagrams 9. 10. 11 and 12. AIO(L) 4 I«> R: 5035 MAIO(H) J717'l 

A ">(L) .. 
-ir--

14 "" R5036 MA'l(H) ~-t~ 
A B(L) B 12 R5037 2A MA B(H) 2, 

A 7 (L) 2 I 18 2-4 R5Q3q MA 7 (H) 
I 2-4 <l "> >- J 

J1 

-I LJG0208 
74LS 240 LJ7140B 

~LA7(L) 17 3 4 745!jj!'i9\ 
EXTD BANK(H)_ 0<8> 

~~A<O(L) 15 --ir-- ~ ?s-->6 Q 10 

~;A S(L) 13 

~~A4(L) 11 I ~ I 

J1q 

U<0020A 
74LS240 

3 
A 6(L) 4 I"' RS021 MA <O(H) 

A 5 (L) 6 2-4 R502.5 MA5(H) 
COMPONENT NUMBER EXAMPLE 

8 --ir-- 14 

A 4 (L) I 2- RS027 2-4 MA4(H) Component Number 

A 3 (L) 2 I 18 2-4 R50'9 MA3 (H) A23TR1234 
I 

2-4 Ass bly I LSch.ematic 

Ji Nue:'t>tr Sub.issembly ;~~i:::.r 
LJ <00108 

Number (1f used) 

Chassis-mounted components ~ve no As$embly Num!Jer 

~/ A3(L) 
74LS2.40 prefix-see end of Repl1ceable Electrical Parts Lisi. 

17 3 

~l AZ(L) IS --r- ~ @Stltic Sensitive Devices 
~~(L) 13 See Maintenance Section 

~fA¢(L-) 11 I ~ I - l P/O '* 
ADDR SHJFT(L) ]1') 

MA IN LJ 6010A 
JNT. BO. 74LS240 

A 2-(L) .. I<> RS013 MA2(°') 

<§>< A I (L) G 14 2-4 R5015 MA I (H) 

A¢ (L) 8 --ir-- 12 R 5017 24 MA ¢(H) BA¢(HL 00 2 I 19 2-4 BA ¢(H) MA¢-~ 1 MA11-t~H) ___ 
I 

1 ~ 
111 ADDR SHtFT(H) J1 BAQI, MA¢-14(H) MA¢-1¢(H) 

0<@> \, -
NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 4 

P/0 A.30 PROGRAM MEMORY BC. 

8301 MDU SERVICE RE.V JUNE l~e::i ADDRESS BUFFERS<:@:> 
B¢1¢t¢¢ AND UP 2.C!IG -147 



Table 18-10 
Low-High Board Chip Select 

ASSEMBLY A30 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM 

Diagram 0 
BOARD CIRCUIT SCH EM 

NUMBER LOCATION LOCATION· NUMBER LOCATION LOCATION NUMBER LOCATION 

C1011 93• AS C4011 B3" cs RS099 A3 

C1021 93• A7 C4021 93• C7 RS101 A2 

C1031 93• A7 C4031 93• C7 RS16S 02 

C1041 93• A6 C4041 93• C6 RS169 02 

C10S1 83" A6 C40S1 93• C6 RS170 02 

C1061 93• A6 C4061 93• C6 RS1SO 02 

C1071 93• AS C4071 93• cs R6101 A3 

C10S1 B3" A5 C4081 83" C5 R6101 03 

C1091 B3 A4 C4091 B3 C4 R6111 03 

C1101 93• A4 C4101 B3" C4 R6121 02 

C1111 93• A4 C4111 B3" C3 R7011 03 

C1121 B3" A3 C4121 B3" C3 R7020 A1 

C1131 93• A3 C4131 93• C3 R7111 C1 

C1141 B3" A2 C4141 93• C2 R7162 01 

C11S1 93• A2 C41S1 93• C2 R7163 01 
C1161 B3" A2 C4161 93• C2 R7164 01 

C2011 93• 88 C6011 93• OS R716S 01 

C2021 93• 87 C6021 93• 07 
C2031 93• 87 C6031 93• 07 U4000B 03 

C2041 B3" 86 C6041 B3" 06 U4000C B1 

C20S1 93• B6 C60S1 B3" 06 U6090G B2 

C2061 93• B6 C6061 B3" D6 U6090H 82 

C2071 83" 85 C6071 93• DS U6090 83 

C2081 B3" BS C60S1 B3· DS U6100 02 

C2091 B3 B4 C6091 93• D4 U6110A 82 

C2101 93• 84 C6111 93• D4 U6110B C1 

C2111 B3· B4 C6121 93• 03 U6110C C2 

C2121 B3· 83 C6131 93• 03 U6120A 02 

C2131 B3· B3 C6141 93• 02 U61208 C1 

C2141 B3· B2 C61S1 B3· 02 U6120C C2 
C21S1 B3' 82 C6171 B3· 02 U6170A D1 

C2161 B3· B2 C7010 03 ES U6170B 02 

C3011 93• cs C7011 93• ES U7010E 81 

C3021 93• C7 C7031 A3 E7 U7010F D3 
C3031 83" C7 C7091 93• E4 U7060C C1 

C3041 83' C6 C7101 93• E4 U7060D 81 

C30S1 83' C6 C714S A3 E2 U7110A 82 

C3061 93• C6 U7110B C3 

C3071 93• cs CR7012 03 ES U7110C 81 

C3081 93• cs U7120A C2 

C3091 83 84 J617S 82 C1 U7120C C3 

C3101 93• C4 J6179 82 C1 U7130A 82 

C3111 93• C4 U7130B 82 

C3121 93• C3 P1 A1 F1 U7140A C2 

C3131 93• C3 
C3141 93• C2 R3161 82 81 WS011 03 
C31S1 93• C2 R3162 82 C1 W7080 B3 
C3161 93• C2 RS091 03 04 

Paraa/ A30 also shown on diagrams 8, 10. 11 and 12. 

*indicating decoupling capacitor, 0.1 µF 

BOARD 
LOCATION 

04 1 
04 
01 
01 
01 
01 
04 
04 
04 
03 
ES 
E7 
E4 
01 
01 
01 
01 

CB 
cs 
04 
04 
04 
D4 
D3 
D3 
D3 
03 
03 

2 
03 
D1 
01 
E7 
E7 
ES 
ES 
E3 
E3 
E3 
E3 
E3 
E2 
E2 
E2 

08 
ES 

3 

P/O 
Pl 

A 

+ 5.2.V 

R702.0 
2.2.. K LJ7010E 

B c D 

ADDR SH l.FT(HJ 

LJ7000D LJ7000C 
BIOt ~BYTE ADDR(L) 

LJ4000C 
74S2.'40 "7.:::1504 

II 

PA13(L) 3 B 

lJ 6170A 
7"'15 13q 

ADDR SH I FT( L)_., } ~ 
LO cs¢-3 (L)_... <[!> 

4 R71G5 LOCS\Jl(L) 
y¢P-5---"N---------~-~1 

R7 Ill 
2.2.K LJGllOB LJ<Oi2.0B 

PAIZ (L) 2 A 

4 1'4508 7~532. 

~ LOW BYTE(L) 4 JI 
.-------5-Q...._,,,/"' ;i Y""'---1--------~ 

LJ7110C 
74504 

5 
+ s. 2. v 

RSIOI LJI0090G LJ71\0A LJ61 IOC 
2.2.K "14504 10 1-4508 

() 74S2.40 I ~ "IGf-1 BYTE(L) 
35 L WD ACCESS L 15 ro- __J .) 

~l~~C~M~E-M-=...:_(_H_)_:.....:__~~~-+-~~.7-i17Yo~-,-~-s-~-g-4-:?~f--l~~~__._--j"--1~~~2.~~ .. ...._~~~-4-T-a-~3-q~oi.._/:9 

-=--=<,<c-~~-'---'--~~~~~~~-4•!:»-~~~~~~~~-+~~~~---\ 

.Jc0f"7cq ~.__. ~3~~I PROG MEM(M~' 
PROGRAM MEMORY ~ +S.2.V . ."!! S 

L 2. 

SYSTEM ' 
MEMORY L --( F-t> 

..J i&I 75 ..,.. 

HIGH BOARD r --( ~ +S.2.V 
L2 

LOWBOARDe~ 
A PAl2-PA14(L) 

R3162. 
2.. 2. K 

J 

LJ7130A 
74S0IO 

LOW 80ARD(L) \"" 

r,-JL-'3 
PAI 4 (L) 

13 

I 

2. 

LJ71ZOA 
74510 

I 2. 

5 

LJ6120C 
"14532. 

10 
\. 

PA 13( L) 13 B 

PA 12.(L) 14 A 

2 

47 R71G4 LO CS I (L) 
Y1 P--------"""------~1 

IQ R71~3 47 LO C.S 2. (L) 
y2P-7---'V".f'-----------'1 

41' RTIG.2. LO CS' 3 (L) 
y3P--------"""------~ 

47 

LJIO 1708 
745!39 

12. R5180 HI CS ¢(L) 
Y¢0----;"""-:----------~1 
YI ~·-1 ___ 4_7 ___ R_S~lh7_o_H_1_c_s_1__c(_L_)~1 
YC,. 10 RSlG'l 4? HI CS 2 (L) 

"> 47 RSli;,B HI CS 3 (L) 
Y3p---------'VV'------~ 

47 

LJ6120A 
74 s 3 2. 

LJG?IOO 
IMS.:010 

>-<I cs¢-3 (L)_., <$> 

.---~I RDLl(L) 

o1~2-----------~f----------,-..,.~} 
~ .... •------~---------------t--+--+----~------+------1----+--+---~ 

LJ6\ IOA 
WRLl(L)~ 

o., 3 R DL2.(L)= <D> 
WDACCESS(H) 14 °3 4 WRL2(L). 

I 1"'1508 

r-+--t--t~~---l~_.J~f--~--' 2. ..I 3 +5.2V 
P/O 
RGIOI 
2.. 2. K 

u0ogo ~----+------+--<A4 04t--------....... t--t--+-----+-------------~ 
8A¢(H) 13 A 3 05 5 RD" I (L)__: } 

~--d-P_R_o_G_M_E_M-'-( >-<_)---------+----if-------~P_R_o_G_M_•_M__c(_"l+-_12_, A2. 0 G ~ w RH 1 ( L) Al 
~L SWAP(L) 8 II r"'--+---:--:--+-----------------;---t-------~s_w-,.A~P_(_H~)--+_1_1~A 07~7 ____ ......,__,t--+--+--+-+~~.<----·~--R_D_H_2_(_L_)~~ "\?" 

745 240 

~ ( R(H)/w(L) 9 --<{V-- 12. R(L)/w(") R(L)/w(H) 10 I 9 WRH2(L)~ 
~~L_M_(_L~)/~I--0-(~ ... ~)-----------~2~ rl-8-+-M~(H~'!J..!.~I-0~~~)----------~-----i-~-+-~~LJ-7~1-l-O~B'-'-'--~:......:.+---'A¢c;;Oef--+~-1-1--'__,f-!--!---+----~~~~--'~ 

~:;_ WRD(L) 4 l<O ~74504.Jll lJ7120C 15 7 G 5 4 3 2 LOWBOARD(L) 

- 54/ ( OPRE.Q(L) 6 OPREQ(H) v 4 10 74510 ( ) I 
~ 14 -----q~P-8---..... ---__,, RCl:i111 3 3R5oq1 PROG MEM 1-1 j' 

~ -.: ; t-:------------1----1---~r-- + 5 _ 2 V r-i +S~.;_~_K__._1-f--<,___._..__..__.._,>-+-~ 2.. Z K ~--M-~-=-~/-~-~~~ L_H_~........ <@> 
.~, 16~ ~ l~kF lti::~1~8't.::c.ES RGIOI 2.2. K l R(L)/w(>-<J: 

es ~ C.7031 C.2.0"ll SEE LIST LJ7010F LJ4000B 
">7-t~ ~ c 7145 ~ ~ ~~: -" COMPONENT NUMBER EXAMPLE R 174°~ 1 7~52.40 4 74500 

- ~L-v 1 w7080 1. 13~ 7 ~';_J ,..,.._ wso11 Component Number ! ~ ~ 

5<0 ~ CR7012. I 5 "" 2. --=-=-< ~~-------------------- :JA23TR1~34 * l.l 
11 

I Sc~emiltic + 5. 2. V Assembly .._ Circuit C 7 O I O i Number Subasse~bly Number T 3 3 o p F 
R 5oqq Number (/fused) ? 
a • 2.. K Chassis-mounted components lla~e no Assem~y Number 

~ ( RAM 1N1-1 (L) prefix-see end of Replaceable Electrical Parts List 

NOTE: Table 18-1. shows 
IC pin-out (VCC & GND). 

IV:\ Static Sensitive Dewices 
\:!::I See Maintenance Section 

P/O A.30 PROGRAM MEMORY BD. 

3 

J RD ENBL(L) ..... <D><&> 

8301 MDU SERVICE REV ..JUNE \'?e.3-

2.q T 6 - 148 

LOW-HIGH BOARD/CHIP SELECT<§> 

E 

< 



Table 18-11 
Memory Relocation Logic Diagram 

ASSEMBLY A30 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

J5175 03 C1 U7060F C3 
U7070A C3 

P1 A3 F1 U7070B 82 
U7070D B2 

R7051 02 E6 U7080A 02 
U7080B 02 

U6090F 83 04 U7090 B3 
U6120D 83 03 U7100A B3 
U7010 C1 E7 U71008 C2 
U7020 81 E7 U7110D 83 
U7030 81 E7 U7110E 04 
U7040 C1 E6 U7120B C4 
U7050 E1 E6 U7130C 83 
U7060A 83 E5 U7140C 83 
U7060B C2 E5 U7140D 03 
U7060E 82 E5 

Partial A30 also shown on diagrams 8, 9. 11 and 12 

BOARD 
LOCATION 

E5 
E5 
E5 
E5 
E5 
E5 
E4 
E4 
E4 
E3 
E3 
E3 
E2 
E2 
E2 

1 

2 

3 

P/O 
Pl 

e:w 
~ 

P/O 
MA IN 
!NT. 8 D. 

A B c D 

MArj>-ta>!l-!4(1-1j_ %> LJ 7010 
74 s 2.40 

MAii (H) 2 18 

MA12(H) 6 14 

LJ7020 LJ7030 MA13(H) e -r- 12 

74LS I~ I 7..<!5157 MA14(H) 4 I l<D 

<J-
4 

6 
MAll(I-<) 3 

18 

1 
I PAll(L) 

E UP/DN 
M A12.(H) 6 i<B '1 PA !2(L) 

MA13(>4) 10 
38 LJ7040 

PA13(L) 

MAl4 (H) 13 48 74518<3 PA14(L) 

+5.2.V 15 A 
QA 

3 2 
IA IY 

4 I 
A</J 

~B QB 
2 5 2A 2Y 7 15 

Al 
JO 6 II 9 14 

A2 
~ 

c qc 3A 3Y R7051 
7 14 12 13 

DOI 
5 PAI I (L) e. 4 

'--- 0 LOQo 4A .!JY A3 
s G 

D02 
7 PAI 2(L) 

14 II I J's 9 PAI 3(L) 
003 

LJ70GOE wo¢(H) 4 
Oii 

- II PA14(L) 
004 

W~74S04 WD I (H) 6 or 2. 
11 10 J W D 2.(H) 10 

DI3 

~0708 W D 3 (H) 12. DI4 
w s 532 

3 e. 

W Df>-<.(H) 4 6 wo¢-3(H) <D>. 
wo•(H)~IOOB WD4(H) WO .. (H) 

U70GOB 
+ 5.2.V 

4 T4LS2.r00 7 «lS0 4 LJ7080A. U70808 
10,tl 3,........ I 74LSJOq II 74LSIO<::l 

2 14- r--t--i WD5(>4) 

U7070D 
745 3 2. 

<V WRITE(L) §-) 
I~ II 

LJ70<60A 
LJ6120D 7-4504 

L4> 2. 

12 7-1532. 
\. 3 

M(H) IO(L) ...d /11 MA5(H) LJ 71 OOA J 13 I 

(, MAl(H) 2. ~S260 

~{ MA\ll,1,S(H) .L MA¢(H) 13 

BA¢ (H) Url30C 12 

" ~J>14sa<> _j4 
LOW BOARD(L) 

/B 

LJ60CJOF°' 
~AST RUN(L) 13~ 745240 U7140C LJ71 IOD .__:.'_ 

17 7 s---;4500 7"=1S04 I 

<'.§:> 
E XTO BAN K(H) 

10 ./B g-Ya MA4(H) 2 u7ogo 
MA3(H) 3 r---:: LS 3 0 

M AZ(H) 4 f---/ 8 
MA ID(H) 5 

MA2.,3,4,'- 1 12(H) MA12.(H) "' 

~0 
OPREQ(H) 12 

R(L)/W(H) 

PROG MEM(Hj 

L_ R ESET(L)l 

:. 

NOTE: Table 18·1, shows 
IC pin-out (VCC & GND). 

_ir /0 DECODER 

8301 MDU SERVICE 

B,<> -., 

13 

I 

] 
2 

"' 4 ""Gi 7 

~ 
r-+-;-1>_ "' 

'---- K Q 

'--+---5 

LJ7060F LJ7140D 74504 
12. 74500 

Vl2 _r?--)11 
U7070A 

l.::153~ 

\. 
/3 

3 U712.0B LJ71 I OE 
~~ 

7.'.ISIO 

II 
74$04 

... I--/,., v 10 

P/o A.30 PROGRAM MEMORY BC. 

REV .JUNE \qez, 

~q7~ -1"1~ 

~J 

~- - 9 '--1 K Q 

~ 
15 

J 517" 5 

~>---, 
2~j 

r 

_J 

E 

PAl2.. - PA14 (L) 0 i 
~· 

PA11 (L )~ 
<G> %> ~ 

DQl-D4, D<D (L) 

U7050 ~ <]> 
STC,7 

6 7 D ¢ (L) 

10 -y-- q D I (L) 

12 II D2(L) 

14 I 13 D3(L) 

2 
I 

3 D 4(L) 
I 

4 I 5 D G(L) 
r- I 

1,15 

E. XTO DSBL(L)_.. %> 

WR RELOC(L'._.. 
~ <0> < COMPONENT NUMBER EXAMPLE 

Component Number 

A23TR1234 
A bl I LScllem~tlc 
ssem Y Circuit 
Number Subassembly Number 

Number (tf used) 

Chmis-mounted components have no Assemblv Numbef 
prellx-see end of Repla~eable Electrical Parts list 

@Static Sensitive Devices 
See M.1mtenance Section 

1MEMORY RELOCATION LOG!C 

MEMORY RELOCATION LOGIC<§> 



Table 18-12 
Low Byte Memory Array Diagram 

ASSEMBLY A30 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

Pl Al Fl U2050 D2 BB 
U20BO E2 B5 

R5011 C4 D8 U2070 E2 B5 
R5019 C2 D7 U2080 E2 B5 
R5023 84 D7 U3010 C3 B7 
R5031 82 D7 IJ3020 C3 87 

R5033 C4 D7 U3030 D3 87 
R5041 C2 DB U3040 D3 8B 

R5043 84 DB U3050 D3 BB 
R5047 Bl DB U30BO E3 B5 
R5053 C4 DB U3070 E3 B5 
R5057 Cl DB U308D E3 85 

R50B3 84 D5 U4010 C4 C7 
R50B7 81 D5 U4020 C4 C7 

R5073 C4 D5 U4030 D4 C7 
R5077 Cl D5 U4040 D4 CB 
R5083 84 D5 U4050 D4 CB 

R5087 81 D4 U40BO E4 C5 
U4070 E4 C5 

U1010 C2 A7 U4080 E4 C5 
U1020 C2 A7 UBOOOC A4 D8 
U1030 D2 A7 UBOOOD A2 D8 
U1040 D2 AB U6050A 82 DB 
U1050 D2 AB UB050B 81 D6 
U1060 E2 A5 UB060A 81 D5 
U1070 E2 A5 UB060B B2 D5 
U1080 E2 A5 UB070A 84 D5 
U2010 C2 87 UB0708 83 D5 
U2020 C2 B7 U6080A 83 D5 

U2030 D2 B7 U60B08 84 D5 
U2040 D2 B6 U6110D Al 03 

Partial A30 also shown on diagrams 8, 9, 10and12. 

3 

4 

A B 

LJ6080A 
74 s 2-'I 0 

~<0---D-IS_o(~L~)---·--j-----.,,.-----·~~ 19 WD7(H) 

~ .,_0_1 •_,C,L7")-----t------+-----:~ -<Ii>-_ ,_,~ __ w_o_~~("~) 1 
~"-013(1...) -o 1 14 WOS(H) 

~t....012..(L) 8 I 12- WD4(l-I) 

l
<f---'-'------1-----d--------j~t-----~1 

IO\• WRL2(L) lJ60708 ~ 19 ;4 s 2:40 
47 i_Dl!(L) ll~q W03(H) 

~ ( DIO(L) ---+------"'-----'---i3 I 7 W02(H) 
~ D~(L) 15 4- 5 WO I (H) 

~?-DS(L) 17 3 wo¢(H) 

I ~ 

UIOOOOC 

lJG0808 
74 s 2.40 

l'--D_'5~(L_) __ 3-lr---l 17 RD 7 (H ) 

D!4(L) 5 ---«D-1-- JS RDG(H) 

~==D=l 3=(=L=)===7: 'f I 3 R 0 5 ( H) 
D12(L) "l' I 11 RC4(H) 

I 

~ 
<§>

1{1 ·LO cs¢-3(L) 

g 74532. 

, .• .:"'."D'.':L:_'.<J(tLl2___~_,:i-?s.--1------~J ~ ~~yooA 
'o l'--D_,_1 (~L~) __ 12-l~ 8 R D3 (f-i) 

l'--0_1 o~( L~) __ ,.-l I G R 0 a (1-1) 

oq(L) lo<. 4- 4 RDl(H) 
l'--0-B_(,_L~)--1 8-l 2- R D ¢ ( H) 

'-------' 

RS083 

33 

R5043 

33 

~S01-'3 

33 

R5023 

33 

R5073 

3' 

RSOS3 

33 

R5033 

33 

R.5011 

33 

LO CS<=!(L) 

LO C.53(L) 

c 

~ mB t1iB ~ 

Jm ~ ~ ~ 
RD¢(H) RDI (1-1) RD2( H) RD3(1-1) 

D E 

~ r; ~ tr:;r 

~ ~ ]it ~ 
R04{ H) RDS(H) RD<&(l-I) RDT(H) 

F 

WD6(H~ <lS> 

COMPONENT NUMBER EXAMPLE 

Ccmporrent Number 

CMssos-m~unred oom?(lnents hi~ nn~mbl1 NumtM!r 
111ef1x-seeend-0fRepli~11JfeElectncalPart1L1st 

® Sbltic Sensitin Devices 
~ Mamtenaflt:e Section 

NOTE: ALL a14r's 
AT LE:: F1" HAVE. CONNECTIONS 
PER SAMPL!< SHOWN SE LOW. 

-4-S."2.V 

,. 
MAI/> (H) I 

•¢ 
MAI (H) 2 

MA2-(H) 3 
A I .. 

MA3(H) 4 •, 
MA4(H) 5 .. 
MAS(H) G ., 
MAG(l-I) 17 •• MA7(H) ,. 

A7 OOUT i2--
MA8(H) IS .. 
MA9(H) 14 •• 
MAIO(H) '3 AIP 
PAI 1(!..) 12 A II 

~ GND 

o,., c;sWE: 

W8 

~------~----------------------------------------------------------------------------f-----------+---o_e_-~D~l~S~(~L~)---~ 

8301 MDU SERVICE 
B~l¢1¢¢ ANO UF' 

P/0 A.30 PROGRAM MEMORY BO. 

R.E.V ..JUNE l")e.,3 

aq1E>-15o 

NOTE: Table 18-1, shows 
IC pin-out {VCC & GND). 

LOW BYTE MEMORY ARRAY <lJ> 



Table 18-13 A 
High Byte Memory Array Diagram ~ 

ASSEMBLY A30 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 1 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

R509J B4 D4 U2140 E2 B2 
R5097 B2 D4 U2150 E2 B2 
R510J B4 D4 U2160 E2 Bl 
R5107 B2 D4 UJ090 CJ B4 
R511J B4 DJ UJ100 CJ B4 
R5117 Bl DJ U3110 DJ BJ 
R512J B4 DJ U3120 DJ BJ 
R5127 Bl DJ UJ130 DJ B3 
R513J 84 D3 U3140 E3 82 
R5137 Bl D2 UJ150 E3 82 
R5143 84 D2 U3160 E3 81 
R5147 81 D2 U4090 C4 C4 
R5153 84 D2 U4100 C4 C4 
R5157 81 D2 U4110 D4 C3 
R5163 84 Dl U4120 D4 C3 
R5167 81 Dl U4130 D4 C3 

U4140 E4 C2 
U1090 C2 A4 U4150 E4 C2 
U1100 C2 A4 U4160 E4 Cl 
U1110 D2 A4 U6000A A2 DB 
Ul 120 D2 A3 U60008 A4 DB 2 
Ul 130 D2 A2 U6130A 82 D3 
U1140 E2 A2 U61308 Bl D3 
Ul 150 E2 A2 U6140A 81 D2 
U1160 E2 A1 U6140B 82 D2 
U2090 C2 B4 U6150A 84 D2 
U2100 C2 84 U61508 83 D2 
U2110 D2 84 U6160A 83 D1 
U2120 D2 83 U61608 84 D1 
U2130 D2 83 

Partial A30 also shown on diagrams 8, 9, 1 O and 11. 

3 

4 

A 

/,)-. D¢·D7(L) 
'{Y. 

B 

U6140A 
74 s 2.40 

['--D_7'-(L_:._) __ 2_;-----;_·_• __ w_o_r5-'.(H~),_, __ R__,,5Nl~~-7 ____ ~ 
OIO(L) 4 -q~ 1.0 W014(H) "33 R5157 

l'-D_5_,_(L_l,__ __ .;;_,- 1 -L,_4 __ w_o_r3_('-H_)c+, __ R~5~•,_4_7 __ ,_, ___ 1 

D+(L) 0 I 12.. WD12.(H 33 R5137 
I 33 

~ _W_R_H_' (~L)~------'L------" lJ 013 08 
".;/ 19 74 s Z.40 

l'-o_z_,_(L_)'-. __ ,~,~-LI --;_q __ w_o_11~(~H_)'-+,--R-"i5Nl~~~7-------"1 
l'-o_a-'-(L_),__ __ •3~ I L7 __ w_o_1¢~(H--'-),___ __ ,_, ___ R~S~•~•-7 _ _, 

DI (L) 15 ,.6 5 WD9(H) R5107 33 
l'-------'----'---l-1j>-

D¢(L) 17 3 WD 8 (H) 33 R.5097 

33 

UGl40B 
74 s e40 

,____D_7_(,_L-'-)----'3_,,-------,I( RD!S(H) 

l~-D_G_('-L-'-) __ 5_, ---<=<fri I 5 RD 14 ( H ) 

r~-D_5_('-L-'-) __ 7_, f - I '3 R DI 3 ( H) 

l~-D-4~(L-'-) __ q_, I I! RDl2 (H) 

~ 
10 

ROH r(L) U6000A 
( 

2 7453~ 

~ • RDcNBL(L~»----'L------~ U6130A 
I 3 t 74 S 2:40 

A DB-DIS(L) 
"(/'. 

1'--D_3_(.'-L-'-) __ 1 a_,~ f' R 0 \ I ( H) 

1'--D_a_('-L-'-) __ r 4_, t 6 RD I ¢ ( H ) 

1~_0_1_('-L-'-) __ r_6_, 4 _ 4 R 0 q (H) 

~-D-'-¢-'-(_L'-} __ 1 a_, 2 R D 8 (H } 

~ 

LJGl60A 
74 s 2.'40 

"-0_1_s_(,_L-'-) __ 2_;----1 e w Dt s (1-l) 

l'-0_1_•_('-L-'-) __ •_, - ,Ji-,_ L·-~ __ w_o_,._('-H-')"1 
0 13 (L) '"' ~ - L,_. __ w_o_,_,'-(H__,.), 
DI 2. (L) 8 12 WD12(H) 

~ _w_R_H_2_('-L~) ~-----'-------" lJ G 15 0 B 
~ 19 74- .s 240 

"-'D_r_1_,_(_Lc_) __ 11_;--',-- 9 WO l I ( 1-1) 

l~D_l_,_¢-'('-L-'-) __ ,_3_, I 7 WDiO(H) 
Dc:t(L) 1s ..b !5 woq(l-l) 

1'--~----l - 4,1!>- - 1----~-'1 
1~o_B_(_L_) __ ,7_, L3 __ w_o_a'--(H_); 

LJ61 GOB 
74 s 2.40 

,~o_r 5~(_L~) __ 3_;-----.,_,_7 __ R_D_'5~(~H~) __ .,_R~SNl~<>_3 ____ _ 

r - L------'--'-'---"~---~~--• 
D!4(L) 5 41- 15 RD14(H) 33 RSIS3 

D13(L.) 7 13 R013(1-l) R5143 33 
!'------'-'--- L-----'--'----"~, 

0\2.(L) q f 11 RD12(1-1) 33 R5133 

33 

LJGOOOB 0 [
,.._Hr cs¢-3(L) 

4 145 3.2. 

ROH 2(c) .sJio-----1---------- lJ G I 5 0 A .... ----'--'----.<i_ _ _/_J IO I 7 4 S 2. 40 
5 Dll(L) l<?.~8 RDll(H) 

l'-D-"1-'--'-(_c_c) __ 14_, I ~ R 0 I¢ (H) 

l~D_">__c(_L'-) --' 6--< -4 _ 4 RD 9 (1-1) 
~ 111 PA I I ( L) '-.-'D::...:8:._:(c:L:c} _ __:I 8~ 2. RD 8 (H) 

R512.3 

33 

R5103 

33 

RS! 13 

33 

RSO"l3 

33 

~cs¢(L) 

HI CS I (L) 

H \ CS2. (L) 

c 

WO 8(H) 

u2ogo 
~ 
.----i '" 

0ouT~ 

:E 

LJ3090 

H~ 
D 7 
OUTt---1 

ROB( H) 

U2.IOO 
ll~i 

t-1 IN 

0ouTH 

=E 

.~4100 
~OIN 

DOUT~ 

wor¢(H) 

LJ2.llO 

"~ H 0 1N 

D 7 

~ 

D 

WDlr(H) 

lJ 2. 12.0 
'Ir-=----, 

~DIN 

0owTH 

I fa' 

wo1a(1-1) 

U2130 

~~ 

U4130 
yolN 

DouTH 

RD12(H) 

y~3140~ ~--j " 

POUT ? 

cs 
ro 

y4140 
'--i 0 1N 

0ouTH 
cs 
l 10 

P.D13(H) 

E 

WP14(H) 

LJ3150 
I',-------, 

~DIN 

OOUT~ 

I~ 

.~4150 
yolN 

DOUT~ 

~ 
RD14(H) 

WD15(H) 

l~o 
f--- DIN 

DOUT~ 

~ 

RDIS(l-l) 

F 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23 A2 R1234 

Assrmb.'y 4JTTScg,;~~tc 
Numbei Subasiembiy NumOer 

Number (1/uml) 

Ch~ss15-muunted oomponents tiave no llssembly Number 
prehx-~ee en<I of R~placeable Elec111cal Parts List 

@ Static Sensitive Dev~ces 
See Maintenance Sectron 

N01E: ALL 2.147 15 
AT LEFT l-IAVE CONNECTIONS 
PE.R SAMPLE SHOWN BE.LOW. 

+S.2-V 

MA¢(H) 
~-'-M-'-A~l(~H-)'----2~A¢ 

I ----'--'---'-' A I 
I __ M_A_2__,(~H-')'--__ 3_, A 2 
I __ M_A_3_(c_H~)c__ __ 4_, A 3 

I _ _:_Mc.:_:A_4:_:(_:_H"")'----'50< '4 
I --'-M_:.A_:._:5:_:(c_H_:) ___ <>0< AS 

MAlO(""') 17 
I --'---''-'--'---'-' Ac. 

MA7(~) 1.;;; /\7 

I __ M_A_B~('-H-') ___ 15_, AB 

MA q(H) 14 A'3 

1 __ M_A__cl ¢-'(~H-'-) __ 1_3_, A I¢ 

12 
1--'--'--'-'-'-""---'-'0< A II 

GND 

18 

7 

~ MA¢-1¢(H) 1 l-

~ p .... --'--~-'---"'--------------------------------------------------------------------·-------------------------------' 
~,,.._vv_R_T_E_N_c_(_L-'-)-----------------------------------------------------------------------------------------------------------------' 

8301 MDU SERVICE 

PO A.30 PROGRAM MEMORY BD. 

REV .JUNE. l":>a'.!> 

29{/0 - 151 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

HIGH BYTE MEMORY ARRAY19 

< 



8301 MDU Service 

A 

1 

2 

3 

4 

5 

6 

7 

8 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23$Rl234 
Assembl ~ l ~Schem~t1c 

Y _J L · C1rcu1t 
Number Subassembly Number 

Number (if used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Repli!ceable Electrical Parts List. 

B c D 

Fig. 18-4 . A40- Emulator Controller Board. 

REV JUN 1983 

E F 

IV:\ Static Sensitive Devices 
\:!)/ See Maintenance Section 

2976-136 



Table 18-14 
System/Program Processor Control Diagram 

ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

Jl 133 Bl F6 U3190A D1 
Jl 133 S2 F6 U3190B Cl 
Jl 133 D3 F6 U4050D A2 

U4120B D2 
P1 A2 A3 U4130C Cl 
Pl E3 A3 U4130D B2 
P3 A1 F7 U4140A B1 
P3 E3 F7 U41408 82 

U4140C B2 
R1171 A1 E7 U4140E D3 
R2151 Cl D6 U4170C 03 
R2151 04 D6 U41808 D3 
R5151 A2 86 U4190A 83 
R5151 A3 B6 U5100C' 82 

U5130C 82 
U3160B D2 C7 U5150A 83 
U3170A Bl C7 U51508 83 
U3170B 81 C7 U5150C 83 
U31SOA C3 C7 U5150D C1 
U31S08 C3 C7 U51608 C3 

Partial A40 also shown on diagrams 14, 15, 16, r 7, 18 and 19. 

·see Parts List for Seria! Number Ranges. 

BOARD 
LOCATION 

cs 
cs 
B3 
C5 
C6 
C6 

C6 
C6 
C6 
C6 
C7 
C7 
cs 
B4 
B6 
86 
86 
86 
B6 
B7 

1 

2 

3 

A 

P/o I P3 

13 M5TR CPU TEST(L) 
~ 

LJ4140A 
74LS04 

v 2 

+5.2V 
P/O 

rlt-'=t-:--; R II 7 I 
2.2K 

B c 

_l Jlt33-7 I CLK 

I LJ3170A I U3170B +1·:~51 LJ5150D 
5 74LSIOq 11 74LSIOC) 3f2..'2.K 74LSOO 

2 _, 5 q "' 14 _,s Q t--1o __ t---l----'--1 a::.'1L"'h././"o----~ 

'-f---S_E_T_s_L_v_(~L,_,)1---+---.s .. 4 

'4 ~ \'3 ti 

~KR l>K Gi q , ~ U4130C 
~ SET MSTR (L) 

; F.P. ACCESS(L) 
:. 

P/O I 
Pl 

<$4(/. IO CLK(H) U41408 

"-r, IS B 74LS02. 

:l ),_I 0----+--~ 
q 

D 

2 LJ31908 2. LJ31CJOA 

CLK 2.('4)_. /.),,., 
- '-0>' 

'. ( ) 74 LS0'4 1-'1133-5 S CLK 

~f~~s~v_s_c_c:_LK_,_H_,_ _____ -+--+-+-3:.ci.>-~-----~O----~~----t----t-----~-----t----r--------~---+----~--t~t-~--C-L_K_l~(_H_)~~~ <'Y 
• V4 

II '<f> LJ4140C 
58 L RUN (L) l "-" 8 i~ = 5 74LS04 

-=-=<f--'-:.-=--'--'--~LC-~-410~,9so~~j:)J-~+-r-+~~~~~~~t.:»v~:--~~~..,.._~._~__,r-~~~~~~--t-~t-~~~~~~~--' 

U3160B iLll..!>14 

LJ4130D 
.------t-----1-2..q",r-·-, 7~ LS 0 2. 

4 
74LSOO 

ENC CTL(L) ~ 

_J >13 
<@> <@> ... _L_O_A_D___,_(_L~)--:--c--l-f--f----~-f----"---------11--~----~-+~~~--~~-~~-j---f---~~--~ <& JMP ACK(H) 

1 J ))J-~-----t--+-------~--& 
5 

U4120B 
~ 74LS27 
3~ ENADDR(L) /.),,., 

~~-s-Jt-----';o~-----+-+-------~'1,r 

~~~--~------i 

+ 5 .2-V U5130C 
P/ORSl51 74LSOO lJ41808 P/O 

2.~K ~)~-~f---t---~-----+--------1~----------------~---~~4~1:--JI' Pl ~LPAUSE(L) «. ~ / 1 ~ T4LS2_0.0 _l.Jl113-4SPSE () ~ 

~ ... ~~~~<@>~::_a-_o-~~-~(-L:):~~~~::::~~~9:~~/~a~~-+-~-+-~~~~~~-1---i~~~~~~+-~~~~~~---, ~P-~~~~~+--*~O-~~~~-S_L_v_P_S~E~L-'-~41~ 
<@> <6> OUT CMD(L) I 
%0~--PO_~~l(L~)---jf-+-~~~+-+--~~-+--+~~~t--l~l~~--+---t-~~ 
'(y ~~v LJ4170C 

I 10 LJ7~~~os:c I ~:t~~PA ~l~~;?,A II ~z~~~8, ______ -+_10-iqr---,~,,... .. _L_s_2_ 7 ____________ M_S_T_R_P_s_E_(L_) _ _::,_, ~ 
..d_ _))----._-1Jlf--'.r---1-,t f 2. -15Q ~ ~ -1 SQ 11 v B / 

~ L MSTR INTD(L) 

:. J 
q B ~3 ~ ~ II 

LJS I 5 0 8 US 15 OA 3 ;<. 0 ~ f2'P K Gi 1-q---+---+-------+---------------s_L_v_R_E_s_E_T_(_L_) ~_, ~ 
2 74LSOO R ~~R __! , 74LSOO ..J l 133-8 MSTR. 

5 ~ J IS MSTR(H) A~ 
+sl.2v ~--~--~~;--~~-4-:<>__.,_,,~.,--~--~---1-1...__,,_f' )3 a '-----~o----_,1-1-------+-------~----~---~~~ 

P(ORSISI 4 USl'°'OB 
~-~K .-~----------._q T4LS~O 

~ L U PAUSE ( L) 4 3 [-----,, P/O 
P3 ' 4-~ .,.__o_s_G_1N_T__;(c.._L.:,_) ________ -+---------------------+------------s-<jf-/)-<>--~ ~~~~OE 

v ~ '-------------------.-1_1.q :>-------------M_S_T_R__;(c.._H-')'-/...,s_Lv_,(_L-')--47~ 
~--v_10 _________ sL_v_(_H~l..,.%<6>1 / J 

~ '(y RUN(H) -7 8 

P/O P/0 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23~Rl234 

Assembly I i Ls~;:U~t 
NumtJer Subuser:ibly Number 

Number (If used) 

Chassis-mounted components have no Assembl~ Number 
prefix-see end of Replaceable Electrical Parts List. 

/Ci\ Static Sensitive Devices 
\:t::I See MaintetUnce Section 

NOTE: Table 18~1, shows 
IC pinvout (VCC & GND). 

8301 MDU SERVICE 

R2.151 R2.IS l 
~+5.2.V ~+5,2V 

P/O A40 EMULATOR CONTROLLER. BO. 

REV JUNE: l~&:!:o SYSTEM/PROGRAM PROCESSOR CONTROL<)} 
2..q 7<D - 1se.. 



Table 18-15 
Breakpoint Logic Diagram 

ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 1 
J1093 E2 F4 U304-0 C3 C2 

J1113 E1 F5 U3060 C1 C3 

J1113 E2 F5 U30BO B2 C4 

J4083 E2 C4 U3090 C2 C4 

J4093 E1 C4 U4060 01 B3 
U40BO E2 C4 

U2010 B2 01 U4090A E2 C4 

U2020 02 01 U4090B E2 C4 

U2030 83 02 U4090C E2 C4 

U2040 03 02 U4090D E1 C4 

U20BO B2 04 U4090E E1 C4 

U2090 02 04 U4090F E1 C4 

U3010 B2 C1 U4100 E1 B4 

U3020 C2 C1 U4110A E3 C5 

U3030 B3 C2 U5090A 01 B4 

Partial A40 also shown on diagrams 13, 15, 16, 17, 18 and 19. 

2 

3 

4 

A B c D 

LJ3060 '~ 2. 

,-- LJ4Q6Q 74LS04 LJ40900 74LSl74 J ? 
8D4(L) 13fo Q 12- 74LSl57 LJ5Q9QA ;-....,. 74LS04 

E 

5 

s/cv E.N (L) _ M _,, ~ 

~B-D-3-(L-) --,,--\ S S >-,-¢----~ S ~ 7 g V H 

i~B-o-,_-C~L-;)--.,-;o • Q4t-_;-·-----"'-< oe 2Y i------------·--,1-------------------<G LJ 4 I oo 
0 3 Q3 . c_ :I- LJ4090F~·-----<' 74LS30j_....1111:ii:-esP2 

BD I (L) 4 5 2 ) 
1~-~~---<Dz. Q 2 I A 4- 13-.f'. 74 L504 2 J'r BP2(L ~ ~ 

eo¢- SD7(L) 1~B_o~¢ __ (_L~) __ 3-;D! QI 2. 3 18s ~y -.J4093 :r 12 111-----'" 8 

<f3> ~ -----~J -"'- c_,~ r -< 2J LJ4090E '" 
~,, ._(_F~~'-~u_T_c_N_T_R_L(~L~)1-------------------------------·------ ]q I I 15 ~ ..-------:-v - '~ --+----------- ~2 I~ 74 L504 3i4 

R(H2L_w(L) r--< ~IO ~<S>..-~~-~--t--------------------------+----+----------------··--~ ~' I 
~ u3oso u2oso u3ogo u2090 

74L$273 2.5LS252.I 74LS2.73 25LS2S21 
<I • 

·~B_D_7_(_L_) __ ,a_;D-.--"1g 1ar----11 A2.3(H) BD7(L..:._) _______________ 18r---1D " 1g 12.r-B A II A2-3(..,) 
' QB 14 8-'I- A-'1- I' A'2. (H\ ' -- ·1 B 8 1 _e_D_G.~(-L7) __ 17_,D7 07 16 B A _, oe:. ; 806(1...) 17 0 Q ltO 14 4 4- 13 A2.2.(H) 

l'-B_o_s_,,(_L.c) __ , .. -;DG Q615 168: A~IS A2.l(H) ~~) 1407 Q 7 1_S ______ 1G-:5 A 5 1s A'G.l(H) 

8D4(L) 13 05 Qsi-'-2 ______ 1_8-jB( A 7 17 A'2..¢(H) 8D4(~~0G C:.12- JS G A 6 17 A2¢(H) 

1-B_D_"_,(_L.,.) __ a-;D4 Q4 ~ 3 B,,r. A¢ 2_ A!OJ(H) BD3(L) B 5 Qsl-;--- 3 87 A7 2 Alq (H) 

1 ~B_D_2_(_Lc.) __ 7_, 03 Q'3 b 5 Bl Al 4 A 10 (H) BD2.(L) 7 °4 Q4 1 10 ----s 8 ¢ A¢ 4 AIS (H) 

1~s_o~1-(_L.._) __ ._,Dc.. G;\:: 5 7 Ba A2. ~ A17(H) BDI (L) 4 °3 Q 3 5 7 Bt Al i;o. A17(H) 

~g 

~8 
~7 
~c; 

~5 

.J1og3 
FOR TESTING 
PURPOSES 

·~s_o_¢~(_L~) __ "..,o, o, 2 9 B, A, 8 Al~(H) 80¢(1...) 3 °2 Q2. 2. °' 82 A 2 8 A!G(H) 
, ~ 1--~~----<D 1 '"ili B 3 A 3 f-----~~-,1 

<jJ> (Fc<.)BPI EHO(L) j 1111 ~ ~-----<--·-----+--------_]' 11 Etl Etc:_: _______ -+--+·--+----+-----·-
<(} ~ ~ ·--P_o_N_2~(~L~)--t-------+--------~---;_l_Lf------'j 

r:1•(><). 4 

ft.17(H2a 3 

A!6(H~2.) 
Alc.;.-A23(HL.., 0 

~ (F7)BP2 EXTD(L) 
~--~--~+---------------------~-----+-~--~-~ 1 .. ~ 

J40831 ~ Ll4080 
r--<~ LJ409Q8 II ?4LS30j_Jll13-9BPI 

H ~+--+--+-3~,4 .... f-h. BPI (LJ_,, ~ <B> 
3 4 1~8 

L -<j LJ4090A 
-----<--+-- I _r" 7 4 LS 04 

~ 2. 

LJ4090C 
741,...504 

J 
5 v "' 

COMPONENT NUMBER EXAMPLE 

0 
.--~ts<?;~ +s_rv ~~?7~0 

0 
.---~~<?s~:=i 

1~B_D_•~(_L.;.) __ 3_,DI Q ,_• ______ _,83 A3 Al5(H) ~------2- D Q f-·-------<83 A3 A15(H) 

l'-B_D_ .. __,(_L_o.) __ 4-;o~ Q 1 5 ?62 A2.<D Af4(H) BDC4>(L) 40 1 Q~,_s_, ______ 7_,e?.. Ae~ A14(H) 

BD5(L) 7 Q 2 <, 5 81 Al 4 A13(H) 8DS(L) 7 e "° 5 Al 4 At3(H) 
t'---C-"--l 03 3 1--~~---9-1 0'3 Q3 B I 
l'-B_D_4-;(_L7) __ B-jD 4 Q 4 g 3 B¢ A¢ 2. Al2. (H) l'-B_D_4-;(~L.;.)----jD"t Q4 q 3 Bn, A,-t,~2.-_A_l_2_,_(_H7),I 

BD3 (L) 13 12. 18 IT A 11 (H) ~9_D_7"~(_L7) ___ 1_3-j 05 12. 18 B'f' 'f' 17 Al I ( H) 
1--~~--,4-i 05 Q5 15 87 A7 I - QS ? A7f----~l--7'J 
,_B_D_2.~(_L'-)--jD ~ ·--------'~_,e A ts A1¢(H) l\.__~_2(L) 14 15 lrD 15 A1¢(H) 
, G ""Gr- " ro i-=-.:- D~ QG. ,-,----~14 s" Arc.1-----1--.,--1 l_s_o_1_(_L.c) __ ,7_,o7 Q7 i<C 14 B A5 13 A~ (H) BD!(L) 17 Q7f----------lB5 As~'-' __ A_9_(c_H.,.),I 

1-B_D_¢~(_L~) __ 10_,Da QQ IC! 1a B: A4 ll A8 (H) ::=8=D==¢=(=L=)=====l=8~~: QB 19 !2 84 A4"1_, __ ._e_(_H_l,,. 

Component Number 

'{}' ... ~(_F_F~)_B_P_<_H_l~(_L~)+--------------------~-------,-·---------t----·----·-j LJ4 I 1 OA 
74502.. 

~I. {O-'-(F_D_,)_B_P_l_H_1("-L-'),.+------__;j11 ,Et/Erl: Ill E'"IE•:: 
SLV OPREQ1(L) ~------+---------+-----------------------------+----' 

~<$>~~BG INT(L) 

rSTA2R1234 

Assembly _ L.. sci~;:i~{1c 
Number Subassembly Number 

Numb~r (!fused) 

<& 0> JUMP{L) 
~ ... --~~--+---------------------------+------------+------------------------------+----------+--+--r-----------~ 

BD7(L..) 3 D 
l_B_D_<D~(L~j----:;:i I 

1 _B_D_5~(L~)---7-l D ~ 
1 ~B._D_4~(-L') ___ 8_, D3 
t'---;-C----·" D 4 

BD3(L) ___ _:___::_ 05 

BO 2(1...) 14 D 

~~) 17 0 '° 
B D p(L:')---;e' D 7 

8 

" 
'------------------·~---+----·---------------~--------t-·--t--· 

~------·----------------+----------------------·-------' 
----------·~-_J 

P/O A40 EMULATOR CONTROLL5R 80. 

8301 MDU SERVICE F-1..E.V A AUG, Bl 

e,¢1¢1¢¢ AND UP 2.~7(,,- 1.53 

L 

__ __, 
Chass1s·mounted compone"ts have no Assembly Number 
prelLx-see endolReplaceaMe Elechioal PartslJs( 

IV:\ Static Sensitive Devices 
\:!:ti See Maintenam;e Section 

NOTE; Table 18·1, shows 
IC pin-out IVCC & GND) 

BREAKPOINT LOGIC <i3> 

F 

< 



Table 18-16 
Interrupt Logic Diagram 

ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCHEM BOARD 

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 1 
J1113 E3 F5 U3130A B2 C6 

J3073 E3 D3 U3130B B2 C6 

J5177 D2 A7 U4070 E2 B3 
U4110D D2 C5 

Pl A2 A3 U4120A C2 C5 

Pl A3 A3 U4120C D2 C5 

Pl Fl A3 U41308 82 C6 

P3 A3 F7 U4150A El C6 
U41908 E2 CB 

Rl 171 A3 E7 U5040 C2 82 

R2151 A4 D6 U5050 C2 83 

R2151 B4 D6 U5070 D2 BJ 

R5111 A3 85 U5080A E2 B4 
U5080B E2 84 

Ul 120C A2 E5 U5080C E3 B4 

Ul 130 D3 E6 U5080D E2 B4 

U1140A E3 E6 U5090D C2 B4 

U1150A B3 E6 U5090E E3 B4 

Ul 1508 B3 E6 U5100A El B6 

Ul 160A B3 E7 U5100E E3 B4 

Ul 160B C3 E7 U5110C B3 B5 

Ut170A C3 E7 U5110D B3 B5 

Ul 1708 C3 E7 U5110H A2 B5 2 
Ul 180A D3 E7 U5120A C2 B5 

Ul 180B D3 E7 U5130A C2 B6 

Ul 190A El EB U5130B E2 B6 

Ul 1908 A4 EB U5170A 82 B7 

U2130 D2 06 U5170B D1 B7 

U2150A 01 06 U5180A E2 B7 

U2170E E1 07 
U2180A El 07 W4153 El C6 

Partial A40 also shown on diagrams 13, 14, 15, 17, 18 and 19. 

3 

4 

A B c D E F 

1_.1 LJ2150A 
~--------·J--0-- ,_7_4_L_s_10---~--~-- W4153 

'3 12 ~ M-_~ P/O 
1 2- LJ 2 l80B DBG INT(L~~V .;:.:... 

l DSG I ~T(L) I 79 
~<(9>{:~_s_c_v_o_r_R_E_Q_c'(~L~)----------------------------+--+-~------~-------~ 
~~ ___ o_P7R_E_Q7'~(7L~)-------------------------------+--t-----------------, 
~ ~·---~A~¢~-~A~7'-(~H"-'-)--------------------------------+--+--------------~ 3 ~T'4-~-s i_•_s __ ~J~---_-_____________ -----~~--''-7-'> >'-:'----...., Lt?"" DBG INT(L);~ 

31 FF 4 

:l 

~~·----(F_9~)_o_u_T_c_M ... D_(_L_) _______________ ~J 
# SLV FE.TCH(H) 

V/.A WRP(L) 
~~---7(F-37)S_V_C~M-A-P7(L-)+-----------------, 
~ 

~LJ4150A LJ2.ITOE 
7452..GO "74504 

L_--'-'2o_;--')>-----l--·{::"'~---=l__)>-;----, 1,2 J I 
,..,, 5 r1-V10 3 -s- BD3(L) USIOOAJ/113-7.WR 

LJ I ICJOA 
1'4LS02. 

{ 
PONl(L) 

<@>~ 
~~ LJ4120C 

~)--S-2-7--t--+--f----, 
FORCE.DINT(L)~ ~ 

: t a LJ5070 

~.JSIH ~ 74LSl75 
+5.2V~02. Q2.,_7 ______ ___ 

A2.(l--l) 13 04 ~rl-·-----, 
~)- _J Al (H) 12 03 ~l-1_1 ___ _, 

/ A¢ (H) 4 3 

1~---------+--+--+-~J' ~>----
<&> .. SVC INH(H) 

HWR 

INT(H~ 

A3(H) LJ4110Dl i LJ2130 

L-+---+------~'-2.,____, :4 so 2-P/o LJSllOH LJll20C LJ3130A LJ41308 lJ31308 , ~741+9 LJ5080A 97 ~ 7 ~OI 74 LS244 q74LS09 1
1 

74LSIOq S 74LS02 !SI 74LSloq ------·--Q~ 2 74L500 r----

LJ4070 

~ "-e.-O_cB_G_V_E_N_,(_L"-)-j -'>----+_,-~ 2_ G I 4 I 0 .- L:::....r--., I 0 ~ D'!!( l..) 
''_ 17 V 3 ~ .JRQ JRQ LJ5130A 3 .;; A2 p-'°----r-r--U-L_// )' 3 G 7 D4(L) 

.-~--. ~<B>{ io e ~Ro T "' ., -~~--\s-~,r9 r ~Jr 74Lsoo 2. s LJ5080B~ -f>- -
'V'/,;h L=-I~ ~~ T_,_T2 3 ~+--------ld4 574 LSOO -r 
~I_ PON2.(L) 13 3 7 0 12 I II 02.(L) 

I .. ~· LJ 412 0 A A I F>-----1--~4'-L.J./ "' ,-d: I 5 D 5(L) 

~-0{ CLKl(H) L~------ I 74LS27 ~~ 12~~~~QQ ~ : 3 D7(L) 
~~ t ·----~-------+-----+--------~ 2 1' ~---+--+--+--+--<lf--<l L_ _ _c_:::.,---,_, 14 I 13 DI( L) 

'<J' ~---------------- ------t-+-------+---------+----~1 ~ ¢ A¢ r>"------'l'-'3'-l_ _ _// II I 
D 1-5, 

7 (L) 
~-1---<r--'"- ~ ,{'}._ { BPI (L) E I '\Y ~S"' .Vi113-6 SVC 

<&> I• BP2-(L) --1..:._ _l_ 1115 

<@> SLV HLT INT(L) 

<a> S/c+vs1::(L) 1 LJll8Q8 

·&~~~· 
LJ5090E 

~ r '""'' f ~;' LJSH 0 D > > "708 \{ H J?,A 1,f )' .,\(Jt-: _ __.-t-tf--t-+-+-"_;o-.--Q-."',_~_:_~-~-:-:-~-"''-;:~: 4 ,._i_'_N_T_2_•__c(_c_:_l __ +_:_..>-:-v-·2_K-f--l.-e--{}~n>-~-:-L-s_<_•_., _______ ~ ~:~?,B L~F( <>~l-s _ __._+_s __ _,_4 __ "_s ___ --.. :_-_ -:_ ------_,:_'_o_ ------------_,:_-:I----r+----t+--_,:_:._,'-I :: :: :::::::s:o::s:(,:•~) 
TZ ,:._' NT 30 ( L) J ~ 5~ ~ ~~l ~.s C LJ 115 QA ~~ l~~~A +~oc_9 ___ '5_ 2-J4d·--+--"---------++-------------t-t--4---------+-------+-------<--<f-+-+-l-3-i D 5 Qs 1-'-"--:-:-:'-: ~-")-.J) 

----'-'<'.e.-,----'--'---_._---l---.-~L!"iaC>--14--~ 74LSl13 I r- JO S D4 Q4r9----~/ 

r""',_,_.. LJll508 ,-2
1
r:;- s 7 <> BD2(H) 

74LS113 ~, Q1--r-----tfr--------+----+------t--------+---------+-------+--+--+-<D3 Q3r-------J 
~~h ~~ S 4 4 5 BDl(H) ... __ ... #. • INT 3 t' ( L) ~- +s.a v- K RQ l---t------+-----t------1----------+----+----+---~----+---------+---------+--+----1 D a Q2 1-----~1 

V -+ 5.,,_J~ K Q 1-•-+-+---'-'i-tPT:-_4 __ -+-----r----r----+---------r----+----+----------+---------+-----------'-to 1 Q 1 1-~ __ s_o~¢_(_H_l, 
~o ~ L"' ~,-.iT'-~-1 " 

LJll90B 

74LS04 

11..f'- 2. 

~10 I 
3 

74LSOO 
LJ5080C LJi 140,6.. 
74LSOO 

>-"--
__JJ g 8 LJSIOOE 

74LS04 

~10 

COMPONENT NUMBER EXAMPLE 

Component Number 

c A23 A2 Rl~34 TT Schematic 
Assembly __ ,_ Cm:uir 
Number S~t~ssembly Number 

Number (rrusad) 

Chassis·mountod component• have no As:;emtily N"mtii:.r 
pre1>~-see end of Replacea~e Electrir,al Parts L•1t 

6 74LS02 ~+----+----+--------+---·--~-------------------------------------------+-------+----~ I NT 2.9 '(L)_ 

INT:>O'(L)~ }<a> 
BD¢- 1307 (H)_ ,fr. 

0 __ P_O_N~(~H~) __ -;:
5
c'_// 4 

<B>., (F2) READ J NT (L) 

R2151 

~-+.5.ZV 

"' 
8301 MDU SERVICE 

Re1s1 

~+.s.z.v 
• P/O A40 EMULATOR CONTROLLER SD, 

REV JUN£ 1'?63 

2.'i171C.- 154 

/Ci\ static Sens1t1ve Devices 
\;!)/ See Mamtenance Section 

INT~<::, (L~ "\.,'./ 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GNO). 

I NTERRLJPT LOGIC <j§> 

< 



Table 18-17 
Front Panel Interface Diagram 

ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM 

NUMBER LOCATION LOCATION NUMBER LOCATION 

C1021 C4' El C5181 C4' 

C1041 C4' E2 
C1061 C4' E3 Jl 113 B4 

C1081 C4' E4 Jl 133 B3 

C1101 C4' E4 Jl 133 B4 

Cl 121 C4' E5 Jl 183 C3 

C1141 c4• EB 
Cl 161 c4• E7 Pl A2 

Cl 181 c4• E7 Pl El 

C2021 C4' 01 P2 Al 

C2041 C4' 02 P2 E2 

C2061 c4• D3 P3 Al 

C2081 c4• 04 P3 E3 

C2101 C4' D4 
C2141 C4' 06 Rl 181 Al 

C2161 C4' 07 R2151 A2 

C2181 C4' 07 R2151 C3 
C3021 c4• Cl R5111 A2 

C3041 c4• C2 R5111 B2 

C3061 c4• C3 R5111 B3 

C3081 c4• C4 R5151 B3 

C3101 C4' C4 R5151 E4 

C3121 C4' C5 
C3141 c4• C6 U1070 03 

C3151 C4' CB U1080 01 

C31B1 c4• C7 U1090 02 

C3181 c4• C7 U1140D C3 

C4021 c4• 81 U2140A C3 
C4041 c4• B2 U2140D B2 

C4061 C4' B3 U2140E 82 

C4081 C4' 83 U2140 01 

C4091 C4' 84 U2180A 81 

C4101 C4' B4 U2180D C2 

C4121 C4' 85 U2190B Bl 

C4141 C4' 86 U4170B 82 

C4161 C4' B7 U50908 C2 
C4171 C4' C7 U5110A D3 

C4181 C4' C7 U51108 C2 

C5021 C4' Bl U5110E 83 

C5035 C3 A2 U5110F 83 

C5041 C4' B2 U51208 B3 

C5061 C4' B3 U5130D B3 

C5081 C4' 84 U5140E Cl 

C5101 C4' B4 U5140F 81 

C5121 c4• B5 U5140 82 

C5141 C4' 8B U5190A 81 

C5161 C4' 86 U51908 C2 

C5165 C3 A7 
C5171 C4' 87 W5097 84 

Partial A40 also shown on diagrams 13, 14, 15, 17, 18 and 19. 

*indicating decoupling capacitor, 0.1 µF 

1 

BOARD 
LOCATION 

B7 

F5 
F6 
F6 
F7 

A3 
A3 
F3 
F3 
F7 
F7 

E7 
06 
06 
B5 
B5 

2 
B5 
66 
B6 

E3 
E4 
E4 
E6 
06 
D6 
06 
06 
D7 
07 
DB 
C7 
84 
85 
85 
65 
65 
B5 
B6 
B6 
66 
86 3 
BS 
BB 

A4 

4 

A B c 

U5140F 

U5140E 

D 

MSTR RUN(L)., 

E 

P/O 
~ Pl 

MSTR RUN(L) __ \.? 
M(L)/IO(i-!J '.'. 52 

8-R(H )/w(LJ '.'. ;s s 
CME M (HI~ >"-=

WRP (L) ' 53 

RESET(L-J"., ;59 
~p HOLD(L)=:~ 

PON (1-l) ~ 71 P_/_0_ 
PONl(L) A 

~--+--+--+----------------P-O_N_2_('--L-')~- ~ ~ ~ ~ IMN A I N 

u 7~ ~:!P ~+-+--+----------_-<l-:J.-1,-1-9--u-'-1.:.o=a=o-'-"'· <s> '3> <3> P/o T B 0 

~ ~ ~-D_¢_(~L_) __ l_7_. I 3 74LS240 DTA ¢(HJ ', ~ 
4 U5190A 4 U41708 4 LJ51908 53 -{>o-~ DI ((L)) IS : 5 DTA l((H))=;& 

5 74LSIQq 7~LS27 11 74L5t00, ~~ DZL l:.3 1 7 DTA2H ~:___37+-

1)> ----2~ J Sq ~"'----3-<.i \-----1---14-1 J Q ~ D 3 (L) II I 9 D TA 3 (><) '.'. 58)_ 
<@> B>.,_c_L_K_I c.( H-'-) l--i-------_.---+---4-1> 5 6 I 2 D 4 (L) 8 : I 2 D TA 4 ( H) ~ ~ 

22LBKPT+S5HOLD(H) ~KR 13K U21800 DS(L) " I 14 DTAS(H)-;:7 
'- R ~ 74LSl2.S J; / ~ II I IS 1_3"[11 1~-D_«._(_L_) ___ 4--<-1)>-- llO DTA<D(H)-:)~ 

+s:.!2.V U2140D 4 4 r-t--t------'-"-' usogoa r~-0-7-(;__L_.:.) __ 2__, f-1-9----- DTAT(><)~>+ 
R215/ 74 L 504 [_ __ -~--~')o4_7_4_L___:_S~0-4 ____ -4---4-f------------------~----~C~M~E~M::.::0(~,30+-! 

l"l / LDAD(L) Z.2.K G "l --V ( ) -//I ~.::_::.:_:.:_;.::!__ _____ ~:._-1-_:q>-----J--if---+--l---------f-----------------J--i--if--f------.:._------+-+-+-------------_::LD=A=D:'...LH:.!..i ... ~ 

I 
'1 <0> ·--rn_c_cT_L_('-L-')-+ __ a ___ t--+---l--+---------+------------------' WR P( L )~ 0 <[? 

+S:f2.V 11uBTSalg40 _.__.__ ___________ R_..:.(1-1_):.!/_w_,(_L_.:.)~-- ~ # 
R2151 u2140E '1 ., us 11 oa uiogo 'Vv 

1<0 DEP(L) a.2.K 7 11 74 LS04 6 I 7 4 74 LS2..44 DS(L) 17~--·~3 74LS240 DTA6(H) :.._,43~ 
' +5.2V +s.2v" 10 4 : 5 L5-' "' _D_"l___,(_L-')--2-1 10 OTA '>(1-1)::. (441 
LOPRESET(H) RSlll 1RSlll I 1_D_l_O_('--L-')'--l-5--'-y-5 DTAIO(H)=~ 
= MEM(~)/IO(L) l 2..2.K J_2 ·2.K 2 ~ 1-3--+-----------------+--+__.---------~ Dll (L) 4 I I<> DTAll (H) =~ 
-;- 1 4 ID L---.J119 D12(L) 13 : 7 0TA12(H) '.'.' ~ 

P/ I D13(L) 6 I 14 DTA13(H) '.'. ~481 
~ DB(L) D14(L) II : Cl DTA14(1-1) '.'. ~ 
~' D<l(L) DIS(L) 8 I "'- DTAIS(H) = C50 
~ L DID(L) I 7,r-+-

7 := D 11 ( L) -;;:Jr ,1q LOAD(L) 11 --.a< 'C'L D12(L) '---+----+----------------+-+--------!-----+---------.:::.:::.=-=~ <0> ~ 
~ LJl070 

4q :;013(L) o¢(L) 3 17 74LS2.40 FPD¢(1-1: ,,2a 

7 '- D14(L) DI (L) 5 -'1- IS FPD I (1-l):::: ~ 
~--'-'-----------' +s. 2. v 2 ~ ' 1~--'-'---'------I '· ~ 

51(,LDIS(L) +JS-2V •...:.>--, JllB3 D2.(L) 7 ' - 13 FPD2(H) 7 ~1-

~ :L•---'s_L_V_O:_P_R_E_Qc_c.( L_:_) ____ --l_a,,._R_~-li1~~ j_ ~ ~ ~ 3D-;, <> ~2~5~ w~-<J--3-7)/ ~ ~ : i ~; I: : 
1
9
1 

: : : : i: ~ ~ g 
II LJl14QD DS(L) 14 : <. FPDS(H)_'.,23~ 

LJSl 10 • LJ5120B U2.140A D<D(L) "" I 4 FPD0,(1-l)'.'.~~ 
~<C-OPREQ(L) 13F774LS2.44 :t >>--'-4_L_s_z._o_~ 13 74 LSOO I 74LS04 D7(L) IS : 2. FPDT(H)~~f---

13. 8 l -~ )?---+-+----4>----, ( ) ' /I 
..- .~'' 2 TJ1,,. oPREQ H ~,u,)1100,f-

0¢- D7(L) .·/I <f!><SY-.,.___:._:._ __ c__.:. _________ -+--l---+--------------------1-----------+--+------+-/ 

+5.2.V SLV OPREQ, ( L) ~ ~ ~ /;:.._ I 
~---------------0-P_R_E_Q_'~(~L-)-- "1Y v ~ : ~ 

~~~~' U51300 0<i?HOLD(H) '~~ 
~f+---M_s_T_R_l_N_T_A_c_K_(~L__:_) ____ __j _____________ J-_._ ___ ------::1 __ ,3::.cr-"") 74LSOO INTACK(H)'.'.~ 

_ _'>_'_,.LSLVINTACK(L) 3 ~2 II USllOA 71 +-
~,, MEM(L)/ro(H) 13>0<[? I I 2 74LS 244 1 .. ( I I ( ) .____ ___ _..[!> IB t MEM L IO H ) ~ 

~ f.~-v~'-'----------...--------------------------------..--------.-----------------------------~·-------.----------v~,~'--'>'•>';-->-~ f. COMPONENT NUMBER EXAMPLE 1 = , "- +-
, Component Number "' .r-

( GND j W5097 C5035 A23,A2Rl234 11 j * CSl~S :::!::: FORTY-SIX Assembly ~T=tSchematic i 4 7,,- f= lT O.O I_.- F Number Subassembly Circwr GND ~. ~+-
-- ! 6 V I 0 0 V .'-lumber (if used) Number 

...Jll13-I -.Jll33-I I '.~ !GND !GND I Clmsis-mountedccmponentshav~n~AssemblyNumbe1 ._-----------~'> S +-
- ~ ~ l ~ D"li.-. .. '"' ol RoplO<""' EIO<l<i"I ""'Li~ I ·~ ~ 

NOTE: Table 18-1, shows 
IC pin-out IVCC & GND). 

N\ Static ~nsitive Devices 
\:J:)J See Maintenance Sect/On 

8301 MOU SERVICE 

P/O A40 EMULATOR CONTROLLER. BO. 

REV A AU~Bl 

P/O R5151 

~~+s.2v 
7 

FRONT PANEL INTERFACE<1§> 

< 



A B 

Table 18-18 A 
PC Last/PC Next Logic Diagram ~ 

+5.2.V R 212. I 
2.. 2. K 

ASSEMBLY A40 1 
P/O 

U2.IOO R2.131 
2...1'~ T 5 3 2. 4 6 B 74LS2..40 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P2 E2 FJ U1040 CJ E2 
U1050 BJ EJ 

R2121 A1 D5 U1060 02 E3 
R21J1 A1 D5 U1100 B1 E4 

U1110 C1 E5 
U1010 B2 E1 U2050 B3 DJ 
U1020 C2 E1 U2100 B1 D5 
U10JO B2 E2 

PartialA40alsoshownondiagrams 13, 14, 15, 16, 1Band19. 

A<!3( L) 8 12. A 23 (14) 18 
De 

A2<!(L) "' -y-- 14 A 2 2 ( H) IT 
D.,. 

A2.I ( L) 4 I .. A 2.1 ( 14) 14 
06 

A2¢( L) A 20 (14) 2 18 13 
OS I 

A 19(L) IT I 3 A 1q (H) B 
o4 

A IS(L) 
I 

5 A 18 (14) 7 15 
I D3 

A17(L) 13 I 7 A I 7 ( H) 4 
D,,_ 

A I <O ( L) 
I 

" A 16 ( H) 3 10 11 
DI I 

<1Y ~A I <D-Al3(L) I 
"'" -~,19 

(Ft;,) PC NEX-T E><.TD(L) 

0{ (FT) PC LAST EXTD(L) .• 

~"" A¢-A15(L) . LJ\010 
74L52.40 

2 A I 5 (L) 2 18 AIS(H) 3 
D, 

A14(L) 4 IG A 14 (H) 4 

A I 3 (L) .. -y- 14 A13(H) 7 
02. 

03 
A I 2 (L) 8 I 

12 A 12.(H) 8 
D .. 

A I I (L) II I 9 A 11 (H) 13 o, 
A 1¢ (L) I 7 A 1¢ (H) 14 13 

I o.,. 
A 9 (L) 3 A q (H) 17 17 I 

07 
AB (L..) 

I 5 AB (H) 18 15 
I DB 
I 

(FF) PC LAST HI (L) _11,19 

.. PC NEl<T CL..K(H) 

(FD)PC NEl<T HI (L..) 

~ 
PC LAST CLK (1-<) .. 
(FE) PC LAST LO (L) - (FC.) PC. NEl<T LO (L) 

U2050 
II 

7+LS 240 

3 
A7 (L) .. 14 A 7 ( ... ) 3 

DI 
A 0 (L) 13 1- 7 A 0 ( H) 4 

02 
AS (L) 8 12 A 5 ( H) 7 

(L) A 4 ( H) 
D3 

A4 15 
I 

5 B 
04. 

A3 (L) II I 9 " A 3 (H) 13 

(L) IT I A 2. (H) 14 
DS 

A 2 
I 

3 
D'° 

Al (L) 2 I 16 A I (H) IT 
D7 

A¢ (L) I "'1 A¢ (H) 4 I 
l(Q 18 

De 
I 

~,10 

<§>. 1/0 READ(L) 

8301 MDU SERVICE 
B¢1¢1Q>¢ AND UP 

c 

UllOO UI I 10 
T4LS374 74L5374 

"'0 1q 80T(14) A 23(H) 19 
D8 Qa 

l"l SOl'(H) 

Ql' 
I .. 8D<O(N) A 22(H) 17 

D7 Q.,. 
16 BO<O (H) 

Q'" 
I 5 805(14) A2.l(H)14 

o .. Q'" 
15 SOS(H) 

12. BD4(H) A2¢(H) 13 12 BD4(H) 
Q" Os Qs 

Q4 
q BD3(H) Alq(H) 8 

04 Q+ 
q 8D3(H) 

6 802.(H) AIB(H) T 6 8D2(H) 
03 03 Q3 

Q2 
5 BO I (H) Al 7 (H) 4 

02 Q,._ 
5 BOl(H) 

2 eD¢('"') A16(H) 3 2 eo¢(H) 
QI DI "'' .L-. 

"J II I 

UI030 u102_o 
?4 LS'.374 14LS374 

QI 
2 BD<(H) AIS(H) 3 o, QI 

2 

5 BDt;,(H) A14(H) 4 5 
Q2 

0 BD S(H) A\3(1-<) 7 
D2. Q2 .. 

Q3 03 Q3 

Q .. 
9 8 D4(H) Al2(H) 8 

D4 Q4 
9 

Qs 
12 BD3(1-l) All (H) 13 

05 Qs " 
15 BD2(H) Al ¢(H) 14 15 

Qc;; Dr;, «., 
1 .. B 0 I (f-1) A9(H) IT "" Q7 D7 «, 
I'> e D¢(H) A8(1-<)1s 19 

QB 08 QB 

II I " I 

U\050 LJI040 
I 7'4LS374 II I 74LS~74 

QI 
2. BD7(1-<) A 7 (H) 3 

DI Q, 
2 BD7( 1-<) 

Q2 
5 BD<D(H) A 0 (H) 4 

02 C/2 
5 8DG(H) 

GO SDS(H) A 5 (1-<) 7 .. BOS( H) 
Q3 

9 B04(H) A 4(H) 8 
03 Q3 

9 B04(H) 
Q4 04 Q..,_ 

12. 8D3(H) A3(H) 13 12 BD3(H) 
Q5 

15 SD<!(~) A2(H)14 
Ds Qs 

15 8D <!(H) 
"''° D6 "'" Q7 

I .. BD l(H) A I (1-<) 17 
07 47 

,,. eo 1 (1-1) 

19 eo¢(H) A¢ (H) 18 I'! e D<;Ji(H) 
QB DB "'s 

P/O A40 EMULATOR coNTROLLt=R 6 D' 

REVA AUc=tB\ 

D 

Al<O-A23 (H) 

<&> 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23TR1234 
As mbl T L Sch_emat1c 

se Y ._ ___ Cm;;u1t 
Number Su~ssembly Number 

Number (if u:;ed) 

Ctiass1s-mounted components have no Assembl~ Number 
AS-Al 5 (HJ_..<&> [Helix-see erid of Replaceable Electrical P;irts List. 

• AIS(H)__:, @Static S.nsitivt Devices 
A14(H)~ See ltlamtenance Section 

7 
__ , 

A13(H)_; 

Al2(HG 

Al I (H)~ 
AIO(H)_; 

~ =: 
~ 
~ 

A9(1-<)_; 

A8(1-<)_; 
-; 

~ 
~ 
7 

BD¢-BDT (H)_.. READ BUS 

<& -~ 

U1060 
74LS 2.40 

o¢-D7(L) 
<@> 

BD7(1-<) 17 3 0 7 (L) 

8 O<C (H) 15 5 D IO (L..) 

BDS(H) 13 -y- T 05 (L) 

8 D 4- (H) II 
I 9 04 (L) 

BD3(H) 8 I 12. 03 (L) 

B D 2 (H) .. l , .. 02.(L) I 
B D I (14) 4 I 10. DI ( L) 

8 D ¢ (H) " 
I 

18 Dc/J (L..) I 
I 

1, 19 

A4-A7,Al3 (1-1) 
<iJ> A¢-A7(H) 

A¢-A3(H) <6>~0> 19 
~ 

A7(H)-' -" 
~ AG (H)_; 

AS (14)~ ~ 
A4(H)_; 

A3(H)_; 

A2(H)~ 

~ 
~ 
~ 
~ Al(H)_; 
7 

A¢(H)= 

J 
/ / 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

PCLAST/PC NEXT LOGIC <[p-

P/O 
p 2. 

E 



Table 18-19 
Jump Address Logic Diagram 

1 
ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

Pl Al A3 U2190C C2 D8 
Pl El A3 U2190D C3 D8 
P2 E4 F3 U3070 Bl C3 
P3 A4 F7 U3100 D2 C4 

U3110 Dl C5 
R2151 D4 06 U3160C A3 C7 
R5151 A4 B6 U3160D A2 C7 

U4010 B2 Bl 
U1120A D2 E5 U4020 B2 Bl 
U2060A D2 03 U4030 83 82 
U2060D D2 D3 U4040 B3 B2 
U2110 01 05 U5020 C2 Bl 
U2150B B2 06 U5030 C3 B2 
U2150C B3 06 U5090E A2 B4 
U2160A B2 D7 U5100B D2 B4 
U2160B B3 07 
U2190A A3 D8 W1111 E2 E5 

Partial A40 also shown on diagrams 13, 14, 15, 16, 17 and 19. 2 

3 

4 

A B c D E 

<&> ( WRITE(L) Dl-DS,D7(L) ~ 
19 •..-~~~~~~~~~~~~~~~~~~~~~~~~~~-~·~~~~~~~·-~~~~~ -~~-'--~-'-!~ 15 

• JMPADDR EXTD(L) (, D\t(L) ,,;+. 

~---------------------------------------+---+-+-----------------~~-~~------J'...._. __ o-'-¢_-_o_7~(_L~)_..qp ~ 

EXTD SANK(L) 

U3070 U3110 U2110 P/O 
74L5244 74LS374 74LS240 Pl 

~--~ ~--~ ~--~ ........ 
L D 7 ( L ~ 2. I 8 8D7 ( L) ~B_D_7_(_L_) __ 3-I D I Q 1 ,_z _____ ~_J_A_2_3(_H_) _s, l '2 A2 3( L )~ • 7 0 

~~_D_G~(_L_) _____ +-____ 4_, - -f>o- ,1_G ______ B_D_G_(~1.._)-J B D G ( L) 4 s J A2 2 ( H) G 14 A 22 (LI'.' ~ 
~·OS('-) G '1 r4 BD5(L) 1 ~B-D_5_(_L_)--7-tDz. Q 2 G .JA21(H) 4 - ~ o-,-,,---.c1---------A-2_1_(_L_)_,_.~ ~ 
::_ 04 (LJ 8 1 12 BD4(L) l~8-0_4_(_L_)--8-lD 3 Q 3 q .JA2o(H) 2 ' 18 A20(L)_'.'.~ 
L_' 03 (L) 13 : 7 803(L) 803 (L) 13 °4 Q 4 f-,-2------jl7-.J-A-l_q_(H_)_1_7-l : 3 A l"l(L] '. ~ 

I~------< 05 051------h-------l I -j ~ 
~D2(L) 15 : 5 802.(L) 8D2(L) 140"" Q~,_1_s _____ lr-.J_A_1s_(H_)_1_s, I 5 AIB(L..)~G.5 
=Dl(L) 17 I 3 8Dl(L) BDl(L) 17 IG JA17(H)13 I 7 Al7(L)-=~ = o¢(L) II I g eo¢(L) 1 ~B-0_¢_(_L_) __ l_B,o7 o,.-,-g _____ __,,.,__J_A_IG-(H_)_ll_, I 9 Al<O(L)_;:q 
" : WRITE BUS 1 ~--~---lD9 Qef------~17----~---l : f----_,;f-------------7'>;>=-=--

(FB)JMP ADDR HI (L) 9 !, I<=) 
<&>--~~~~~~~~~~~~~~~~~t--~~~~~~, 

LJ31COOD 
LOAD(L 1374LSOO 

<@> .. 12 \,,,_ __ ~ 

~ -----"---;~ 
U21508 

2 LJ216QA 574LSIO 
5 74LSl09 

2 ..J SQ e."-o----+--1---43 
4 

U5090E 
~LS04 4 

u21goc 
74L508 

10 
9 a 
LJ4010 

U2060D 
74LS32. 

'"~ 
pl_JP-11--~ 

U2060A 
74LS32 

I 

II 

11510-1 

~~ 

\, 1g 

Al6-A23(L) A 
~----~--.. ·~ 

Jjl2.. ~K Q,_7_+--• 
'--'}--

74LS1":1.3 
~--, H CLR LOP-"-----. 

US OcO '-----t--"""'CL__//µ-3-~ 
74LS240 il 

LJ3100 
74L$374 

' ~--~ 

12 AIS(L) 807 ( L) 'l D QD f-7-----1--8-< 

BD G, ( L) I 0 C QC 1--'°-----1--'°-< _ -f>c- ,__t 4 __ A_l4_( L_) '' 
BD 5 ( L) I B QB f-2-----f---4~ 11--1 <O __ A_l_3_(L_) '' <@> PON I (L) <&> .... --~-+--+-------t>--1---< 

~~ 
~ 

8D4(L) 15 ~o c(}Af-3-----f---""~ : 18 Ai2..(L) 

U3160C 
IO 74LSOO 

~ 

.. 5 LJ4020 
l'3 12. 74LSl93 

~-~~ CL R. L 0 o-"-----~ 
BD3 (L) 'l D Qoi2--------'2_ 
BD2.(L) 10 C Q cP 15 

BDl_(L) I B C 2 17 

~¢~A QB 3 ii 
OAf---------1 

CD C.U 

.. 5 

U2150C 
II LJ21900 

2. UC.1608 " 12 74LS08 I 
74L510 

11 74Ls1oq ~t--+---j ---;-::G\'v,__ 

u21gOA'--+-J+-1-14 JsQ1-1_0...-~--1--+--1_,o, e JIJ ~LJ,34 _ _,,.-03""0 I 
2. 74 LS08 ~ .--+-------+-·--!--< 13 - - q I 113 t2... 74LSl93 r:J ) K RQ 1--+---~ _Q_ 

I 
I 

I 
I 
I 
I 

i 
I 
I 
I 

I 

All ( L) 

5 Al\l>(L) 

3 A 9(L) 

AB(L) 

LJ503 0 

1 

~ LOAD~~ 3 Ts 1· BD7(LH ~QL°R ~~~=~=========~l--a-tr--1i:LS:~o(L) 
BD6(L) 10 C QC 6 64 -l>o-r,tl: ___ ~A-65~(-LL)),, 

A,.. (FA) .JMP ADDR LO(L) BDS(L) I B Q8 ,__2 _____ 1---; 1 ~ -~! 

'\Y 8D4(L) 15 ACD ceA 3 z.I : IS A-4-(L) 

P/O +Sl.~~SOl5~Sj~5~5! 
P3 2..2K f2..2.K 

~ INC(L) 3 1 
e . DEC(L) 12 

,.;).. MSTR RUN (L) 
~ 

13 12... 74Ls1q3 
.. 5 LJ4040 11 

,.....,~ CLR LOP-"----~ 
8 D 3 ( L l 9 • D Q f-7 _______ 1 1-t 

=~~~~~ I~ c Q~f-:------',-~-t 
¢ ) 15 B QB 3 15 

BD ( L A QA>---------1 
CD ClJ 

J 

A3(L) 

7 A2(L) 

3 A I (LI 

s A\O(L \ 

P/O A40EMULATORCONTROLLER BD. 
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8¢1¢1¢¢ AND UP 

~~~.._, 

,~e_o_7_(~'-_) __ 3_,Dl QI 2 ...JA23(H) 

,~e_o_ .. _(~L_l __ 4_, 02 Q~ 5 -..JA22.(H) +s .2.V BDS(L) 7 6 JA21(H) 

;:~s~o~4~~(_'--_l-_-_-_-a: ~: ~: f-9 __ -'_A_z_o_c(_H_)-'I LJ I I 2 O A l=.;, >- _ , vv 11 11 

BD3(L) 13 12. ..JAlq(H) 2. 
1~--..,.--1-4-! D 5' QS 7 4 LS 08 ~---"/'> ~ 

BD2(L) Q !5 ..JAlB(l-I) 2. / I 
1 ~8-D-1-(L-)--1-7-< D '- ,..,, "- I~ J A I 7 ( 1-.j) ._ _ _,..,-.,."'\:o-----~-'-')c, >---1 B D 2. ( L' 

D "! 3 . ---~)- ~ 

ti BD)l\(L) 18 7 Q 7 '" JAl.;,IH) ' r:;· BD<)i(L)~ "./ 
-------< 0 a 8 t------ ~ 

8Dl-BD3(L) 'V~ t SD¢ - 6 D4 (L): <@>I 

~-----------------1---<1---------·---L) __ B_D~)ll_-_B_D_?_(_L_J .... ;:3;; 
<S><s> 

COMPONENT NUMBER EXAMPLE 

Component NDmber 

'~~Rl234 
Assembly .,._J * L __ scg,;~~~:ic 
Number Subassembly Number 

Number (d used) 

Cllassis-mounted r.omponents hawe na .l.ssembly Number 
prefix-see end of Replaceable llectr1cal Paris list. 

n\ Static Sensitive Devices 
\:!>' See Momtenance Section 

~~2.iS'I ( 

~+5.2.V_J 

A¢-AIS(L) A 
V' 
A15(L)-'.~ 

A14(L) = 31 

A13(L)::;:>;o 

Al:<(L)~q 
A II ( L ) _:'. >;;:e
A 1 j!S ( L )~~ 
A"> (L) =)2.6 
AB (L)=~ 
A7(L):;:'24 

AIO (L) ~~ 
AS(L)_::>;;-

1~-----------';>=:---, 
A4(L)~ ,,__ 

A 3 (L) =~ 
A 2. (L):;: ~-
A I (L) =~ 
A¢(L)_;,~ 

/ -""!"'-. 

~-----------L_D_S_E_L_(L_~~' ::;:: 
NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

.JUMP ADDRESS LOGIC~ 

t. 
c 
s , 
): 
t: 
t: 
:x 
" Cl 
Cl 
I"' 
c 
~ 
('. 



Table 18-20 
1/0 Port Decode/Forced Jump Logic Diagram ~ 

ASSEMBLY A40 

CIRCUIT SCH EM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

Jl 113 03 F5 U2170B A4 07 
Jl 113 F3 F5 U2170D A2 07 
Jl 133 B3 F6 U3050 E2 C3 
Jl 133 E3 F6 U3120A D4 C5 
Jl 133 E4 F6 U3120B C4 C5 

U3140A 03 C6 
Pl A3 A3 U3140B E3 C6 
Pl F3 A3 U3150A C3 C6 
P3 A3 F7 U3150B E3 C6 
P3 F3 F7 U3160A D3 C7 

U4110B D3 C5 
Rl 171 A3 E7 U4110C E3 C6 
Rl 171 B3 E7 U4130A C4 C6 
R2131 Cl D5 U4160 B3 C7 
R2151 04 D6 U4170A B4 C7 
R2151 E4 D6 U41BOA B3 C7 
R5111 A3 B5 U4190C E3 CB 
R5111 B3 B5 U4190D B3 CB 
R5151 E4 BB U5060 B2 B3 

U5090C B2 B4 
U1120B E4 E5 U5100D B3 B4 
Ul 1200 E3 E5 U5110G B3 B5 
U1140B C2 EB U5160B C3 B7 
U1140C B3 EB U5160C B3 B7 
U2060C 01 03 U51BOB C3 B7 
U2070B El 03 
U2070 E3 03 W4163 B3 C7 
U2120 Bl 05 W4165 B3 C7 
U2170A C2 07 

Partial A40 also shown on diagrams 13, 14, 15, 16, 17 and 18. 

1 

2 

3 

4 

A 

COMPONENT NUMBER EXAMPLE 

Component Number 

'sTR1234 
~Sc1temat1c 

Assembly __ L · Circwl 
Number Sutmsembly Number 

Number (if used! 

Chas111 mounted compoMnts h8vt! no ~sembly Number 
pref1x~o;ee end uf Replaceabl~ flectncal Paris List 

@ Static Sensitive Devices 
See Mamtenance Section 
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+5, 2V R2. I 3 ! 
2.7 K 

J 
98165432. 

LJ2 I 2.0 
IM50:C.IO 

c 

~\ (FG.-Fl)ENBLE'kTD(L) 

D E 

LJ2.060C LJ20708 

....J MP ADR EX TD( L) 

EY.TD BANK(L)_.}~ 
WRITE (L) 

01 f-------i--lf--+--+-+--+--<-__.--+-+--+------------------4--------------+-----~ 
(Fo<.)EXTD SEL(H) } 14 A 

./.:}.. A¢-A3(H) 
'\Y. 

A3 (H) 14 
A4 o, 2 

A 2. (H) 13 A3 o, 3 

A! (H) 12 
A2 o, 4 

A¢ (H) II 
Al 05 

5 

c, 
,;, 

R (H)/w( L) 10 
A¢ c, 7 (FC-FF) RD PCRT(L) 

_Oa 9 

cs Aa 3 

~ / 
A~ ~L_v_(~H~)-------------+----+------------+----- LJ 114 08 
'\J..7"'01' 4 T4LSOO 

,,,_<&,o.. MEM(L)/ro(H) II l~t:JD°;;0-------+-------, 
V~ MSTR(H) 4 5 LJ217QA 
!Z=.,..__A_4 ___ A_7-',A-,-'-,-c~"-i----"1-------:-,-~-~-=-;--,:--1 LJ 5 O go C +-t-----' <D~:-4_s_o_4--------+-----------, 
"{,!/ A<:.(H) 5 ~ S 74LS04-

Al 2 

A¢ I 

5 

15 

(F2)READ INT(L) } 

-tS.2.V LJ3050 
6 74LSl38 

c GI 
7 

7 

,;, 9 

B s 10 

4 
II 

A 3 " 
2 

13 

I 
14 

(F B) -JMP AOR.. HI ( L) 

(FF)BP2 \-n(L) 

(FF)BP2 LO(L) l 
(FA)..JMP ADR LO(L) )~ 

G•B ¢ 
,5 

(F9)0UTCMD (L)......,. ~A 
P----__.-----~(-F-.~)-0-UT C.NTRL( L)-. v<!Yv 

'---'*----' 

F 

~ r.- OPREq '(L) 

~ bWRP(L) 

l~A-S~(~H-'-)--3-ll-----')>-e---------''-<j)~G----------__j 10 READ(L) 

!d~~~OD A 4 (H) ~ LJ£t06o r-----------t=======i=================~=========i=~=1=$=1=:=:=:=:=:=::1:=:=:=:=:=::'.::========s~v~c~~· N~HJ(~H~JC <lY ~ P/o 

~-+--------+----------------·--------t-----------t----+-t--+-------j----------------~-M_P_A_C_K_(_H~)~/,::... ~ P3 

4 

l '0-'wRT(H)-'-,a 

LJ2070A :.;J 
~--~ 74-L_Sl 3 <) (F F)PC LAST Hl(L) 

""' (FE) PC. LAST 
2Ps----------(-;-----,)------(-;---),...- A 

v ! P.::-.-· F 0 PC. NE)(T H ! L ~ 

Al 3 

2 

yy3P:-----~~-'----L-07(L~)-+-l 

4 (F c)pc NS:XT LO(L) 
G v0P--------·-----------~.-

~4\p ~N~~.<.(L) 

" ~· ~ ,,i':'.~; l~~ 1 
~30 '(L) 3_. ltl ej I _M JI ~4110C *;]' INT 31' (LJ J [~ ~o ::::i_ LJl140C LJ3150A -Jlll3-3 LJ4110B LJ3140 1 LJ3140B ' 1 LJ3150B 
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p 3 RI I 7 I "- 74 LS30 ~"~-----+---lf--1------" ~ r--:--j .._, "" f--- ~ I L. ..., 
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0 v\_ .. BP2.(Ll______+-------+--"'~ HLS 244 us1000 "L"LSI09 usiGoB~ 1u31;ot._ l ~ u 4190c 15 

RSIJI 15 5 8 12 I 2 ~ ~---.....L-+-----+-+--+--~ 
~ .L JM p ACK (L) J --:-::i>-.-----'-~~f~4 .J. sq~-0 ~. - : 3 74LS 10 I 2 ~ ._soo I ..----+--+--+-----+--+---+------' 74LSOB 

z. z..v.. b i2 i ..,_,_/·3·----rl-- L .,.. ~ 
~ 802.(L) +-.5.ZV~ _ 13lKRQ 9 j ~ ----+-----t---t--t------------t-----------·--+-·-~~o ~8 _ __, __ 

+52.V -<!is l J _..Jllr3-SS/CY 

:f.R:5lll 1
13'J_i LJ4180~113_3-3. FrCH __ __. J --------!f-1--·--!----t--t-----.~~~~~-----+-----------+---------lf--- - ..JMP CMD(L~~ 

~FETCH(L) 8 2.2.K 2- , ~ /-
L ~-~- -r SLVFETC..1-(H) ~ • P/ 

'<6><(3:><.@> SLV OPREO' (L) ~ ~ I"' L7J4'1LS. 01g80D ,--l----(i)-;---Ll31.208 LJ3- 120A UI 12 OD SL.V ~ETCH(H)7 ~ 
PONl(L) - '°" ii §: ~---._74LSOB _l...Jll33-4PCN %>0 i] ;.._;0»-------~ 7'1LSIO~ 0 T4LSJOC:, _J__j )"II PC r-,,EXTCL-<(H:.._ 0 ~~ U}-ITOB ~ ~~512~0A l.'..0__~13 ___ 1_1 -----~ I ~--'sQ[,ohl 1-·-------r,-::,'--'JLJI 1208 
1NT2.9( ... ):!_.504 ~~ =r_?KQ LJ4j30A r- 7 s 74L508 _l-Jli33-2-PCL PCLASTC.LK(H:, 

<fY ~ '-V I c R 3 74L>O• RI '.I \_ )->--.. -----+--+----------------- <iY <& 3 4 l I - l2- -~ 2- ~ ,JLJM::>(L~ <B:> 

~~~-(_L_) __ -+-~1~-----=======---_-1+----------------------------_··· .. _i_--_-__ -_-_··=====./=='==========~======---r----f~-------------------' R2.I 51 R 2. l SI .o._5 HWRINT(H) 

'{7' ~.-+5-2V ~+5."2.V 
8 • 

-·-------·------------------··------------------~----+-------------

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND) 
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COMPONENT NUMBER EXAMPLE 

Component Number 

A23 T R1234 
I ~Schematic 

Assembly .-J L ' ClfcUlt 
Number Subassembly Number 

Number (if used) 

Chassts·mounted components have no Assembly Number 
prefix-see end of Reptaceab!e Electncal Parts list. 

B c D 

Fig. 18-5 . A70-Language Processor Board. 
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IV:\ Static Sensitive Devices 
\Z>I See Maintenance Section 
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Table 18-21 
Language Processor Diagram 

ASSEMBLY A70 

CIRCUIT SCH EM BOARD CIRCUIT SCH EM BOARD CIRCUIT SC HEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C107B A4 A2 TP1 -5 E1 A7 U20708 D2 BJ 
C2017 A4 B7 TP1 6 CJ A7 U2070C D1 BJ 
C2019 A1 B7 TP1-7 CJ A7 U2070D A1 BJ 
C2028 A4 86 TP1-8 CJ A7 U2070E 84 8J 

2 
C2034 82 C6 TP1-9 BJ A7 U2070F D2 8J 
C2068 A4 8J TP2-10 E2 A5 U2080A C4 82 
C3018 A4 C7 TP2-1 A4 A5 U20808 D4 82 
C3058 A4 C4 TP2-2 C2 A5 U2090A 84 82 
C3078 A4 C2 TP2-3 82 A5 U20908 83 82 
C4010 A4 EB TP2-4 C2 A5 U3020 F4 D7 
C4018 A4 07 TP2-5 82 A5 U30JOA B1 C6 
C4054 A4 D4 TP2-6 C2 A5 U3030B D1 C6 
C4068 A4 D3 TP2- 7 82 A5 U3040B D1 C6 

TP2-8 C2 A5 U3040C 83 C6 
J4029 A1 06 TP2-9 83 A5 U3040D 83 C6 
J4050 A2 E4 U3040E A4 C6 

U1060A A3 83 U3040F 82 C6 
P1 A1 E5 U1060B A3 83 U3060A D2 C4 
P1 F1 E5 U1060C A3 83 U3060B 02 C4 

U1060D 83 83 U3070A 02 C3 
02036 C2 C6 U1060E 83 83 U30708 02 C3 

U1060F A3 83 U3070C 02 C3 
R2017 A1 C7 U1070A 83 83 U3070D D2 C3 
R2018 A1 C7 U1070B B4 83 U3080A 01 C2 
R2021 A1 C7 U1080A A4 82 U3080B 04 C2 
R2029 81 86 U1080B 83 82 U3080C B3 C2 
R2031 C1 C6 U1080C B3 82 U30800 02 C2 3 
R2032 C1 C6 U10800 04 82 U4020A E4 07 
R2033 B1 CB U2020C C4 87 U4020B E4 D7 
R2058 F4 B4 U2020D F1 C7 U4030 D2 D6 
R3044 83 C5 U2020E B1 C7 U4040 03 05 
R3044 D3 C5 U2020F A1 C7 U4050 I 02 D3 
R4021 E4 07 U2030A D1 86 U4060 A2 03 
R4078 F1 02 U20308 81 86 U4070 A2 03 

U2040 C2 C5 U4080 01 02 
TP1-2 C2 A7 U2060A C1 83 
TP1-3 D4 A7 U20608 81 83 Y2023 A1 C6 
TP1-4 E1 A7 U2070A 01 83 

4 

A B 

10 MHZ 

c D 

IV:\ Static Sensitive Devices 
\:t::JI See Mamtenance Sectmn 
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COMPONENT NUMBlR EXAMPLE 
Compcrrent Number 

Assemb/)' ~¥ Rl~4Schemoli• 
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Numb~r S~Mssomb!y C1rw11 
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4 Li30W 
i_ 74LSl33 -------- ?- u 2 0 20C '----------+-4hl 12. I 12. T p I -3 I --~4~,<t--~ LJ30I40E+s.<-v u 74LSI09 " 74LSIO' • >o-~r_••----,.. ~FR I 13 i< ! l LJ30808 I i ~:- J 1 I " ~s:~-- L~ i J is l ~· I L---~~ ~-------------~-;~ 

TJ ;i;~o l ~~~JCAPS f1 ~ [________ I I L__~-----, 3 

2 

4 

U40208 
7"fLS2.~0 

5 
971 - .~~~~~ ffL-+-+---- i ___________________ J L 
~ :-----r--------. ~ ~~~~ ~---·- _____ r-"---
~ c 3018 ~-+---------------------------!----·--+--------- zad VvR_1r_E_(~H~)--------~ 
~~ 1 C3058 LJPe7(L) 

• 
' 1,10,11,12.J/3!14,15 

1;--------j 

~~--1.TP~I ~~ill r-----------------------~~~~~~~~-~~-~-~~~~=~=~~~~-~----·~-~~~=~~=~~=~:==:==:==:==:==:==:==:==:=~----A~-C:T_--,_;~~-;·~----~==----=====--~~~~~-----~-~---.---~-~---------.-.-.-------.-------.-.-----.-.. --==============~-~--~~ 
~ ·~<---M_S_T_R_R_U_N~(L~) ____________ .,_ ____________________________________________ _ 

-4\,1 l NOTE: Table 18-1, shows 
IC pin-out (VCC & G-ND). 

8301 MDU SERVICE 
El¢1¢ 1¢¢ AND UP 

EX.ECUT!ON CONTROL ..l 

--------------------·-------------ii-' 

A70 LAtlG..JAGE PROCE.SSOR BD. 

1{1 V f->... AUG Bl 

LIC 
B2.0 

DECODER._[ 

R402.1 

0-~+S.2.V 
R 2.058 

~--+5 . .2.V 

LANGUAGE PROCESSOR<@> 

< 
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z 
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_,...I 
wtzZ 
ctW 
a.Z 
~o zo.. 
o:? 
a:O 
ILU 

8301 MDU Service 

A 

1 

2 

3 

4 

COMPONENT NUMBER EXAMPLE 

Ccmponent Number 

A23 .$ Rl234 
Assembly T l L Schemat1c 
Number Subasse'!'bly ;;~u;;, 

Number (1 f used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts list. 

B c D 

Fig . 18-6. A50- Front Panel Board. 

REV A AUG 1981 

E 

@ Static Sensitive Devices 
See Maintenance Section 
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Table 18-22 
Front Panel/8301 MDU Wiring 

ASSEMBLY A50 

CIRCUIT SCH EM BOARD CIRCUIT 
NUMBER LOCATION LOCATION NUMBER 

C1013 D2 D2 R2011 
C1015 D2 D2 R2031 
C2026 C2 B2 R2032 

R2033 
CR1013 Cl D1 
CR1014 C1 D1 51034 
CR1015 C2 D2 
CR2013 C2 D2 U1010A 

U1010B 
Jl Al C2 U1010C 
Jl D2 C2 U1010D 

U1020A 
R1011 C1 D1 U1020C 
R1012 Cl Dl U1020D 
R1013 C2 Dl U1020E 
R1014 82 C2 U1030A 
R1019 82 C1 

Diagram ~ 

SCH EM BOARD 
LOCATION LOCATION 

B2 D2 
B2 A2 
C2 A2 
B2 A2 

B2 A2 

Bl Cl 
B2 C1 
B2 C1 
Bl C1 
C2 B1 
C2 Bl 
B2 B1 
82 81 
C2 B1 

1 

2 

3 

P/O 
JO 

A 

R\StlticStnsitiwDtvtcts 
\:!:JI Ste IMillte11i11eeSection 

COMPONENT NUMBER EXAMPLE 

ComP11nef1tNumber 

c ... ,.,, . ..,"IJledcompo""nts~ave•o~semlllyNumOOr 
pref1>-seeendolReplaceatileClectric•IParlsllst 

NOTE: Table 18·1, shows 
IC pin·out {VCC & GND) 

LJIOIOC 
?430 

'l,to a 

LJI020D 
74 o~ 

' ' 
LJI020E 
740(0;, 

00 

6301 MDU '.::>ERVICE 
OSb\¢1¢¢ AND UP 

R IOl"t 

2..2.K 

RIOl'l 
2..2. K 

B 

LJ IOIOA 

LJIOIOD 

LJ 10106 

LJI024C 
7"t0 ~ 

5 "' 

R203"3 R2-031 
2..2.K 2.. :<. K 

ASO FRONT PA"IEL SD. 

RIOI~ 

RI 0 I:!> 
080 

c 

,, IPROGR"MI 

,, ! SYSTEM I 

,, ~ 

CR2.0I 3 
C.202.~ 

o.o 

LJI024A 

c 1013 
o.o 

P/o 

"' + 5 .2.V 

RESET(E...) I 41 

D 

POWER 
SWITCH 

----~ 

~>------

@ 
L'0rb-lb0 

RE...VA AUGi Bl 

E F G 

. ll l~--1-( 
L - - - - -~- - - - - _J 

- 12.VOC 

P/O AOI 8301 MDU MAINFRAME 

FRONT PANEL/830 I MOU WIRING<& 



ACo)---J4 

I • 

r· -
I 

I 
I 

L. -

-

Rl4 
6.8 

RIS 
C.8 

EI 

E2 

ES 

cRc 

CRI 

C R2 E_J 

,--< 

-VJ 02, -lf)~4, -VJ Q6, 
>-R-7-,R-8 ... R_l_,,~,2 0 3 t-R-.-,R-IO~R3-,-Rtl'Q,4· QS t-R-l-l,R-1aj~Rt-;,---?tlc. 0 7 
~.e 22. G.s 2-2. ic;,s zo:.' 

QI 

- -

' 
- -- - - r - - - - ' 

Rl9 
82 

E4 

~ 2.2K 

CURRENT q 
LIMIT R23 

R20 I.SK 
82. 3 II 12. 

L~ ... !-~./O 

,---' : 
U I 
MC723 

13 

4 1 ~~001 
R25 G 7 R3C:I 

l.t;, 2. K 2.2-K 

R2C 
2..'2.K 

R41 
c.a 

CR3 
I CR4 

I 

I I 
CR5 I 

I R2.4 
2..<:'.K I I I 

- - - .L - - - - .L - - - - _J 

R22 
2-.2K 

AOS POWER .SUPPLY+SV 

8301 MDU SERVICE 
B¢ 1¢1¢¢ AND UP 

c. 6 

R29 
1.e K 

R'>O 
47K 

R38 
6.8 

R49 
4?K 

IB 
I I 
J 

INH 

REVA AU"'i Al 

2.C}7G:, - lb! 

CR3 cR4 

RS 
750 

R23 
75 0 

R2. 
2.2. K 

CR2 
RI 

0.2.2. 

Bl 

R31 J r-: 1 5K R24 e,'\ h LJ I p"20 
CURRENT~ 4-7 ;,1:::_3 ll~LM723 ISOO 

LIMIT 2_. 13 '~ 
i<, ---11 Ai 

~ rc=;~ooy.i:-
~ ~ IOOV ~~'; 

7 

The 5 Vdc and 12 Vdc power supplies 
are OEM units. No loopup tables or 
circuit board grids ere provided. 
However, component designations 
are silk"screened on the circuit boards 
and coincide with designations on 
schematics. 

COMPONENT NUMBER EXAMPlE 

Component Number 

A23 A2 R1234 

Assembly ITTsc~~~~;rc 
/lumber Sub.lssembly /lumber 

/lumber (if used} 

Chass1s-mountedcomponentsha,enolls>emDlyNuml!er 
prefii-W<Jendo!ReplaceableEleetmalPa<1Slis1 

N\ Static Sensitive Devices 
\J)I See Maintenance Section 

l-·--+-:'.·1·4--+------+-:-4.------~~ 

RI£ L_LP)Q 2 I 
330 1 ~ I 

t' 3300,-F t 35V 

.... ~ CR G ~ ~ JP~-•S_C_R_I -+-~-~~~>---+-C-R 7-J~! < + ~O~ F OVER ____ -r-,,___, 
q ~~3KVOLTAGE ~~6 -J/c.s 

RIB I 10_,uF 
6.8 _ 2-SV 

R5 
22K 

Fl 

SA 

u• 

R~S 

2..2.K 
Rll 
IK 

AQ6 POWER SUPPi Y +/ 12-V 

R30 
0.5 

POWER SUPPLIES~ 



CONTROLLER 

TB I ,-------·--------~ ,----, ~--------------------------------------~ 
"5 

' •s v ---------1 ~ il il r-1---"~f------t-_o_-+--+_o_-+--_o_+----+---+-_o_-+----+_o_-+--+---+---+-+---------+-+----+--+------------j _o_ _o_ _o il ,---, 
' 

RUN(L) 

PAUSE(L) 

@ Static Sensitive Devices 
SeeMamle11,1nceSed10n 

' 5 v ------i ' I-- 1-------1 
1-5 v --j 3 f--- f-----< 
+SV--4 ~ ~ 

AllY SUS --j 5 r--- r----
5 -- r;; f--- 1---
5 --7 1-- 1--
s --8 I-- 1---
D --j q r------------- f---- f--
0 --j 'O 1-- 1--
V --I I t---1 r-------
V --l '' r----------------------, f-- f--
V --j 13 f--- f---

V --'4 1-- 1--
D --IS r- r--
D --j 11<> f-----1 ~-

A¢(L)--j'' r--------1 I--
A I (L) ----j IB t---1 t-----------
A2 (L)--1") J----------1 f---
A 3 (L)----..: 2.0 f---! 1--
A 4 (L) - 2.1 f---------j f--
A S(L) - 2.2. t------l r--
A tO (L) --23 f-------j f---
A7(L)--24f--------- f-------1 f--
AB(L)--25 t---1 ~ 
A"'>(L)-2.t<> f-----1 f---
A1'1'(L)--------------- 27 f--------l f------
All(L) --28 1-----i t----1 
A12(L)_2.<;i 1-----1 1------J 
A I 3( L) -------------' 30 1----l 1----l 
A14(L) __ 3\ f-----------j f-----------i 
AIS{L)-32 ·-~ )-------j r---------i 

CMEOM(H)--33 r---1 r---t 
RAM INH(L)--j34 1----l f-----------i 

l----j35 r--------1 1----1 
I --30. t---1 1----l 

D I ( L) --37 f-----1 1----l 
D~-(L)--j38 f-----------j 1----! 
0 3 (L) --39 1----l r---t 
D4(L)--40 1----l r---J 
D 5 (L) --4 I f-----1 I----! 
DG(L)--j42. r---l t----1 
D7(L)----j43f------------~ r----------1 1-------1 
oe(L)--44 1----l 1----l 
D ") (L) --45 f----l f-----------i 
Dt</J(L) _ _____,40, r---l t---i 
D 11 (L) --47 ~~----- 1----l 1----l 
012.(L)--48 -~ f-----1 f-------4 
Dt3(L) --4q f---! 1----! 
D14(L)--j50 1----l r---t 
DIS(L)------j 51 1---J 1----l 

, __ "f---------- f-------1 1-------1 
J----j53 r--------1 I--
I -- 54 f---- 1---1 1--
-------j '5!----------- f---------1 1--

' 3 

4 

5 

G 

7 

s 
7 

,0 

" 
" 

f---------------------------------------1" 
1----------------------------------------1" 
r--------------------------------------_," 
f--------------------------------------_,,, 
f-------------------------------------~" 
>--------------------------------------~" 
f--------------------------------------_,'" 
f-------------------------------------~'o 
f-------------------------------------~" 
r--------------------------------------_,,, 
>---------------------------------------~'' 
f-------------------------------------~" 
r--------------------------------------_,'° 
>--------------------------------------~'· 
>--------------------------------------~" ,__ ____________________________________ _,,. 

>--------------------------------------~" 
----- - __________ __,,, 

f--------------------------------_, _____ _,,, 
>---------------------------------·--·--·-- -----------: 32 

>--------------------------------------~" 
f---------------------------------------------c" 
f---------------------------------··-.. ·-:: 

>--------------------------------------~" 
f-------------------------------------~" 
r------------------------------------------j°' 
f----------------------------------------;40 
f-----------------------------·------------j" 
f-----------------------------------------14' 
>--------------------------------------~'' 

f------------------------------------------144 
f----------------------------------------------145 
r-------------------------------------------j46 
f------------------------------------------;47 
1---------------------------------------~48 
f-------------------------------------------14' 
f----------------------------------·-------~50 
f--------------------------------------------1" 
f---------------------------------------~5' 
f----------------------------------------1" 
f------------------------------------------1" 
>---------------------------------------~" 

D --j S" f------1 r------- r-------------------------------------------------·-----j55 

RESET ( L) 

;--s•------- r----------1 1--
1--ss -- r----------1 l-

RESET(L)--5~1--------- f----1 1----l 
.JMP ACK(L)--G'.01--------------- r----------1 1-------1 

MSTRPSE(L) IMTACK(L)--«.ir-------- G.I f---
INT¢(L)--G2 f---
\NT l(L)_,;;3 r---
INT2(L)_64 r-
INT3(L)-G5 G;S f---

---- GG f---

r-------------------------------------~" 
1---------------------------------------~'' ______________________________________ __,,, 

1-----------------------------------------4'' 
f-------------------------------------------;GI r---- SL..V INTAC:K(L) 

1---------------------------------------j~2f--SLV l~T¢ (L) 

f---------------------------------------- "'3/-- -'.L) 
r---------------------------------------~·4r--
f---------------------------------------jb5r---- A I 8 (L) 

f-----------------------------------------IGG~A lg (L; 
) _ G7 ------- __ j-- f---- __ ,,I-- (L) 

___ b8 --~ r--- l<oBr--

- 1-- ~ "'C--------i "!Of------ f--- TOf--A 2 3 (< .... ) 

J-71f--- 1 r--- 71f-- (L) 

I_ 72_r---~www---t--t- f--- - -------------------------------------~ 72r-- 08SINT 30 (c_) 
i--- 73/----------+---t--i 73f------.--- . __ 73f----D8GINT(L) 

) _ 74 ----t--+--1 I-I-- ~ '4C-- U.'58 ;c) 

:;::i~:===t: ~ ! -- ::r= 
INT15(·-)~----_J 77 f--+-- 77[----'.:>LV PSE(L) 

MSTR PSE(L)-78t----------------+----J f-- 78 78f--RFS!-J NW(l.) 
oeG1NT(L)-n ~'"r I '"!-- L) 

MDSSTGR V1 :~~~~---- :~ f---
81 
f----------------------------------------f--:~r= SWAP (L) 

I-s21------t--+--i C--- ''I-- t=-----------------------------------~" 
11-~4' 1---1--- t---1---- ~·--~-----------------------------------------<'' 

MSTR RWN(L "' --------------------------------------~ 8
8

: 

p __ a> 1-- 1-- " 
E!.YTE: ADDR. (c..) ----WWW $G r---- r--- -------------------------------------j BG 
•.P.HOLD(L) __ s-•1------ f---- I-- § ~8" 

MSTR INTACK(L)_se~ 8Bf--------- I--- ----------------- - ;:::_-,· 
MSTR ~:==~~i ---~ :: 09~ ~ ---------_-_-_------------- - -,, 

EMU VBN(L) _____ 8' -----1 I-- I-- ~--------- -------------

SLY CLK(H) -~---------: Y3 )--- f----
I/OCLK(H) -----j 94 f--------- j--- 94 

2GS¢ I --95 f---· ~ ~95 

S!eLF TE.ST(L) ____ <!2 f--- r-- -- ---------- ~ 

I. '" ------1 C--- I-- --====i % 

t--------------------- ON D ------j 97 r-------------j f---- 1-------1 ===1 '.'
8 t--------------·----- --•• ------i ---- I-- ------- , 

::::.-==-====-====-========- . -----S-- --tJ---tt-- ~~'--f------C~1----LJ_LJ_LJ __ l __ J-trt+--LJ D ----o----=o 
8301 MDU SERVICE REV A AUG, el MAIN INTERCONNECT (SYSTEM BUS)~ 

2_ <;7GO - lbZ.. 



8301 MDU Service 

A 

1 

2 

J:101111.: 

3 

4 

5 

6 

7 

8 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23 A2 Rl234 
A bl TITschematic 
~~:e~ Subassembly ;:~~!, 

Number (if used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Replaceable Electrica! Parts List 

B 

'.c311l3t• 

:;µ'103~1 

c 

CC'lllJ'lt.: 

D 

C>~T05~t:; 

<:C211l5fi\!;. 
:.:f~205lo 

E F 

CC211J7t. CC211J8d:; 

:C311l71'.) (C311J8t) 

Pl 

C1~3 
•.Cl llll;/!:. 

C~Sl 
•)C2111Jt:. 

G 

·Cl 112!: 

CC2111: 

Fig. 18-7. ABO-System RAM Board. 

@ AUG 1981 

H 

C112t 

u1120'; 

.c1122. 

iC3121'.; 

J 

:j:l 132!.: 

CC2131: CC21'1l: 

:::C313C 

K 

:C115¢· 

L 

cHsi cC117t. : Cl 18( 

•.C317L 

2976-167 

@ Static Sensitive Devices 
See Maintenance Section 



2 

3 

4 

5 

P/O 

Pl 

A 

MEM(Hl 

00CHl - 07CHl 

A0CHl - AiSCHl 

OP DELAYED 

B 

12 

11 U4fiJ4fiJB 
,,--A.,,S-,,(Hc-l,------,9-q__ 74LS260 

A3(HJ 10 11 

A7CHJ 

A6CHJ 

A4CHl 

Al (HJ 

A0CHl 

U4fil3fil 
74LS30 

8 

c 

B 

RP5l32-8 
2. 7K 

U316fiJA 
74LS139 

+5Y 

Y3 o--7---~ 
Yl 5 

Y2 o-6'---~ 
Y0 

+5V 

11 

RPSl 10-6 
10K 

U418fiJF e;:=m 110 CLK 13 74LS14 12 
~ <----~----------------------------1i)G~12---------+-.-,3--» 

U5130B 
74LSl09 

~ ~ U615fiJG 
~ <-(-RU_N_CL_l ____________ 1--1S ~:LS244 

u 
~ PAUSECLl 

u 
~ MSTR PAUSECLI 

JL~.u 

13 

19 

U615fiJF 
74LS244 

8 

6 

1 

U616fiJB 
74LS27 

U6150C 
74LS244 

)4 

U61500 
74LS244 

12 

8 

TP1049 

REFNCHl 

PRTY LTCH ,..__ 

8301 MDU SERVICE 

t<i:\ Static Sensitive Devices 
\:t::I See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23 A2 Rl234 IT 'L schematic 
Assembly _J Circuit 
Number Subassembly Number 

Number (if used) 

Chassis·mounted components have no Assembly Number 
prefix-seeendofReplaceableElectrical Parts list 

U616fiJC 
74LS27 

+5V 

RP5132-3 
2. 7K 

U416fiJC 
74LS04 

lS 

+SY 

11 

14 J s 
12 

RPSl 32-10 
2. 7K 

g 

U514fiJB 
74LS109 

10 

9 

U317fiJC 
74LS32 

U317fiJB 
74LS32 

D 

U4fil5fil 
74LS273 

CL 

11 

07CHl 13 04 
ro-06,,_.,cH,,l ___ s,_, 03 

OSCHl 14 OS 

I ~0_4_C_H_) ___ 7--i 02 
03CHl 17 06 
02CHl 4 Ol 
01 CH) 18 07 
00CHl 3 00 

+SY 

Q4 12 

Q3 9 
QS lS 

Q2 6 
Q6 16 

Ql s 
Q7 19 

Q0 2 

+5V 

RPS132-4 
2. 7K 

+SV 

+5V 

U5150A 
74LS109 

RP5132-S 
2. 7K 

E 

+SV 

\\ 

CR1023 
+SY 

\\ 

CR\022 

U517fiJB 
74LS10 

RPSl 32-2 
2. 7K U3180C 

74503 
s Q 6 9;)0 

TP1051 

RP4010-7 U501 fiJE 
2. 7K 11 74LS04 

+sy __ :;.-,.·~·~ 
v v ~-- . .. l.--""10 . . - \'...'.!/ 

@ ACJG,i!.i 
2976-163 

8 

U5130A 
74LSi 09 

RP4010-9 U501 00 
2. IK 9 74LS04 

+5V ----\NV-~ 

F 

PAGECLI 

+SY +SV +SV 

\\ \\ \\ 

CR\032 CR1034 CR1036 
+SY +SY +SY 

\\ 

CR1031 CR\033 CR103S 

REF. INT. ENABLECHl 

U417fiJA 
74LS00 

PRTY CMPLTCHl 

PRTY INHCLI 

DATAROCLI <B> }---------------..... ~ 

OUT CONT 

11 

U5fil70 
74LS374 

1 ~A_l_S_CH_l __ 3_. 10 lQ DB7CHl 

,~A_1_4_CH_l __ 1_8_,eo SQ 19 086(H) 
_A_l3_C_H_l ___ 17.._, 70 ?Q 16 OBSCHl 

_A_12_C_H_l ___ 4.._, 20 2Q ,._s ___ O_B_4_C_H_l ,, 

1 ~A-'i_l .... CH-'-l --'--1 30 3Q 6 D83CHl 

1 ~A_i_0_cH_l __ 1_4-1 60 SQ 1--1s ___ o-'e"2 .... c_H_l , 1 
1 ~A_s_c_H_l ___ 1_3_,so so ,._1 z ___ o_a_1_c_H_l , , 

_A_s_cH_l ___ a.._, 40 4Q ,._s ___ o_a_0_c_H_l,, 

U5080 
74LS374 

~-+-------a OUT CONT 

11 

I ~A-'7-'C H-'-l ---'-I 1 O 1 Q 1--'---'D'-'B-'l-'C H-'-l d 
I ~A_6--CH_l __ 1-'8-l BD SQ 1--1 9 ___ 0'-'B-'6_CH_l , I 
, ~A_s_cH_l __ 1_1_, 70 70 ._i 6 ___ o_a_s_cH_l , , 

, ~A_4_CH_l ___ 4--< 20 2Q ,._s ___ o_B_4_CH_l,, 

'--'A-'-3-'( Hccl __ _c.7--1 3D 30 1--6 __ -'0"'8"3-'C H-'-l , I 
I ~A~2.._C H.._l _____ l-'4-l 60 SQ 1--1 S'---'0"8"2-'C H'--l , I 

1 ~-A _1C_H_l ___ l_3_, SO SQ 1--1 2 ___ D_,B_l_C H""l , I 
~A_0_cH_1 ___ e--1 40 40 ._s ___ o_s_0_cH_l , , 

RP4010-6 U5010B 
2. 7K 3 74LS04 

+5V 

PRTY CLRCLI 

~ 

DB0CHJ - OB7CHl ~ 
REFCHl ~ 

INT lSCHl 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

1/0-REFRESH 

P/0 
Pi 



C1061 C1102 
C1071 C1112 
Cl081 Cl 122 
C1092 Cl 132 
CllOl Cl 142 
Cll 11 C1151 
C1121 Cl 171 
Cl131 C1181 
Cl141 C1010 
C1024 C2050 
C1037 C2011 
C1039 C2021 
C1052 C2031 
Cl062 C2061 
C1072 C2071 
C1082 C2081 
C1094 C2092 

Table 18-23 

Sixty-Nine .22 µF* 

Table 18-24 

Seven 22 µF** 

C1021 
C1091 
C1093 
C2091 
C3091 
C5172 
Cl 161 

C2101 C3171 2 
C2111 C3181 
C2121 C4161 
C2131 C4181 
C2141 C4021 
C303~ C4031 
C3051 C4041 
C3061 C4051 
C3071 C4071 
C3081 C4121 
C3092 C4162 
C3101 C5011 
C3111 C5091 
C3121 C5131 
C3131 C5141 
C3141 C5161 
C3161 C5171 3 

C6161 

4 

5 

A B c D E G 

<8> 111 PtlfY LHP .... TlHJ ----------------------------------------------------------------, 
<.@> ~T-~ ~H l ____ _ ---------

1-SV 

·~sv T RP;•;~-2 "i 0i~1·sv U1050 f 1 74LS1 64 

RP4011il-3 LJ2020A l 6 OP DELAYED _/,~ 
?10 

Pl U41800 
14 1 DL1030 

,---'--i 
40ns --~"----" 
20ns \2 g 

2.JK { 3 ."' 74$112 U41700 8 2l!l0ns 001---,----------,--------t-+--------------------------------q 
U1040C L2_ ~ s 5 4 74Slil0 L.___ 10\3ns QBf-1 _4 ____ , I 

J'-'_'_'6 __ __.. ______ ,-<'f' or------ [ __ _?L o-s----------:-0~~ i~:~: ~~~;Ce-_-:---- I u1040s 
/s ~ 6 i-- · 250ns QE 1121 

10 KR Q~ 4 74S8fi 

';sV- ~1' ,--------------------1----f-------t-~ 

====n! 74LS1 4 
~/ , __ s_Y_S_C_LK _______ s_-,o)>O--------'--j 

'' p 8 

f2--r> 
~ 

+~V 

1 RPS"i 32-8 
_,- 2. 7K 

U41600 U10200 s 
i U31808 

<@>Iii XACK (L) 
74LS04 74LS04 U3020C 2 : s ,-~6----.-'-''-1~64503 

,._-~'--------------------'-·qv~rs:-------------j----------t-t-+-----s--j_v>cf-s-------+---l---------+-----l----1-----------_,__[ ---=-------~ io c'-'oc_s_'' _____ 4_,,· ' ! LY" 
PARJfY E:i<RORIL) 

I l _:-0 K 74'5'09 

~ 
PRTY JNH(LJ 

l-r"-1-----/ 3 US 140.~ j 
' (4) I -;-RI 
1 U3150C · -

-------------------+-----t--+--f------------+---f---------j------t-+----------f---t-~ ') 74LS08 i ?RTY LTCH___.. ~ 

~· 
PRTY Cl _ _R(Ll - 1tL>a-------- -~ 

U4180B U.li 506 

<fp DAT."-RO!Ll 

GNO -e TP1 041 

m->-,- 7
6
4LS08 

' • U3170D ---------------------------------+-----~f-t--t----o~~4--------+--t--------+----1-+---------+--+---"-<:!____/~-------i1 12 ~· 74LS32 

t-----------t- ---j--j---------------+---4----- --- --··-·--- +---+-- ---------+--+---------------3-~,_>-,,------------

74LSi4 

SYS ORVIL~ <@> 
------------------+-----+--+---+-----------+----t-------t----t-t---------t---t-----------------·---------------\/RP\HJ_. ~ 

MSTR RUN(HJ ~<@> 
Qf'(Hl 

~ 
-----------------+------f-t-+---------------+--+----------+-----+---+----------+--+----------------------------------------
-------------------r-------r--i---,---------------l---t---------r------i--t---------~i-----r--------------------i---.-----------

•5V 

f RP_"'' __ ,, us120 , , I u3 o 1 "A 
2.7K - I l ~,' "" ~U.5170.A ~ Tsv I' ------f---~ 25,_,-i-c 1 , 74LSW 2 74LsH1 

IJRP (L) U41 70C i ,-------j------c._,--1--__,P-6----~ h___ ;z-----i 
~::::M:s::r~R::R::uN::1::c::1::::::::::::::::~::::::::::::::::::::::::::1•~ ~- j i0 74500 RP5j32-s us1s0B +---- ---r ---1-+--- 4 /s -- -- · '- I 
f--~~~~;![~-- ------ -T ~ ~----- L------~ 8 2.7K ~74LSi09 ---t--t-------t---i ' ·1 

<--R~A~M~,~N~H~,,~,------1-------~,--; is I ~ 5 e-16----1 _L_ L u~ps~~~ 

~~~~;~~~) ;~ ~ .1 ~ 7 
q I +--- --t---: =::>c------ ----------------1-.-:-----R_O_AD_l_L_l - <S> 

CMEM(H) ~ ~ I L.2.1 KR 0>---9------+----+--+--+-+------+---r' 

11 er - I I __ ~~------=----=++- --+-- ---t---r---------j----t--------~---i--------J 
I ,--< ~ U1020E __ i 

~,~I ••2V 76"' ~~ ;34~~,go II ~~~.~~ j 

I lJ61 soH -<<c~ ;cc,-1 --i---r---r---t------i__,, '' ------y ,, ~ ' I t__z lJJi I 1___~ 1-~ 7, 4,LSlil4 1,.
1

1 ENABLE 11 ln, U2010B I 
" 20 ,, ~J I "o' '''" j ,R, , A 

~:4 §,_ ! l7_r;;~.-LSZ44 - __ J I U-'.5150A 3 30 30 ~ J _,--9--1;: - -,-------~-------------------------L. .... ~ 
~ 1 ___ 74LS08 8 10 10 b---------+-· 

t--t-______ _'::::tf_,-L_-}3--------------------~f so aq \.f.:o:--------1---t----t-------

• t~~~' f "i·::,~· '. ~ ,~~,!~-=--=--=-= J _______ l _f~t t=-------· ,~,,~; 
/,;,., SELIHI I --- _____ J 
~...---------------------+-i--+-------------------------

-----------------------------------------------------------·~---~_:__~ <S> 
L_------------------------~---------COMPONENT ~UMBER EXAMPLE 

CMEl1lll --------<& 

IV:'\ Static Sensitive Oev~cas 
\J)I See Ma1nt1Jnance Sectran 

8301 MDU SERViCE 
B<fl313~'f! ANO UF' 

Compon1Jn1 Number 
U5010B RP411li 0-G 

2. 'Tl', 3 7'llS04 

+-5V -----·V\'V-------------~--© 

@ AUG.i5J 
2'376-16'1 

U5010C RP41111£Hl 
2. lK 5 74LS!Zl4 

"'-~--© 

< 



2 

3 

4 

5 

P/O 
Pl 

""""'ii 

A 

~ 21/JMH:z 

<& REF!Hl 

<@? - REAO(Ll 

~ ... WRCLl 

<@> LSEUHl 

~ CMEMCLl 

% MCMCHl 

~ :MSTR RUN!Hl 

PAGE SWITCH J 

0 .,.PAGEtU 

_A RESCLl 

'V-

B c 

U3010B 

U4010 U4020 
74LS175 1 74LS257 

.-- r--"-----i 
9 s 

~----+------+ 18 
l CLR I r NBA15(Hl IA 

r0~7~£H~J'----------~13'-' 40 4Q ~ ~-+-N-8A_1_4_(H_J _ _, 28 
lr"0~6_£H~J __________ l_,2 30 3Q 1-'-"--~ I"-"==~-=-; 2A 

l
/=-""---"-1)<>------J

5 ~20 2Q 

6 1

• 38 

U1020C N8Ai3(H) 11 3A 
74LS04 

05CHl 
15 

Y1 !-----~ 

Y2t---~ 

Y3 f-"--
EN 

U5030 
i<!iiiimiiE'::E! 12 

Ri053 
65 

D 

+12V 

R2051 
IK 

E 

RP4•1•-4 U5010A 
+SV 

RP4010-9 U5010D 
+5V 

U2040 
8211J2A 

F 

RP4•1 •-s U501 0F 
+SV--~~ V'"'12 ~ --'-'..SI 

COMPONENT NUMBER EXAMPLE 

Component Number 

A23$Rl234 
Assembly T ~ Tschemat1e 
Number -- Subassembly ;:!::, 

Number (1fused) __ __. 
Chas.•1s-mounted components have no Assembl~ Number 
pref1~~eeendolReolaceableElectricalPartsl1st 

N:\ Static Sensitive Devices 
\Z)I See Maintenance Section 

XACKf-2~9-----------------------------~~ <S> 
MHLl - Ascu......., A 

~ 25 Bl 18 NBA151Hl A15CHl 

15 NBA14CHJ Al 4 CH) ~: 80 
32 A15CU Os ,_1_9 ___ A6_£~L_l; 1 

43 

l_A14CLJ 
Ai3CU 

A12CU 
All CU 

Alli!HU 

A9Cll 
A8(Ll 

A7CLl 

A6Cll 
A5Cll 

A4CLJ 
A3Cll 

A2CLJ 
Al Cll 

A0CLl 

U5050 
74LS249 

r----1 
D7(Ll 2 18 07CHJ 

~O~G~CL~Jc-----4---1~7~ ,_3 ___ 06_C_H_1' 1 

~:~~: 15 ~ r's"'°6--"~:~:~:~:,I 
03Cll 6 14 03CH) 
02(L) 13 I 7 021Hl 

f-'0~1~CL~J'-------4---~8~ f-1"2 __ -"0-'-1£~H"-l,I 
f-'D~•~<L~J'-----~---'-11~ ___[ f-9~-~°"~C~H~l, 1 

~ <ff> 000 (H ) - 007 (H ) 

:<B>- OATARDCLJ 

<S>'. 080!Hl - 087CHl 

~ SYS ORVCLJ 

0 """PRTY OUT!H) 

15 
13 
11 

17 

15 
13 
11 

~ f-'-97_-"'NB~A~l 3~(°"H~J, ~---"-3-'"-1~1--~-"-< AH6 

~>-"-------------------~A~12~£~H~J-.+--~39"-< AHS 
1----------------------A_l_l(_H_J-.+----; AH4 I ~12'-------------------~'"''"~'"'H~'-..i----=-i AH3 

r-,14'-------------------~·~9 t~H~J-..t---"-1 AH2 
_l 16 ABCHl AHl 

~---'-7-'"-1-1-----; AH• 

19 +SV 

~ 
12 

Os ,_1_7 ___ AS_C_L_l; 1 
04 f-1"'5---"A4"-('-"L"'-J -"I 
03 ,_1~3 __ ~A3~C~L~l, 1 
Q2 ,_l_l ___ A2_C_L_J; 1 
Dl i-=-9---"A-'-IC'-"L"-J_,,1 
Oil l--'-7---"'°~'"'L~J, 

WE 2a 

U4180E 
U5020 
74LS249 

,------
18 74LS14 TPH'4vl04f P104~PHl48 
5 A6(H) 8 GAS l-'2""7_._-'1"-1.q~ 11 -1-----------------------,--n----1-; ALB ~ T 

~ ASCHJ 16 ALS LJ4040A 

fil. RAM CONTROLLER 

1-"-------------------~•4"-'"'H~'-..i---~14'-l AL4 RAse i-;2;;;',---;;"c;,•s,.,•~<;o-Ll:----+,--r-~I~-Ilt---t-+----"13:.q__74Ls2s0 
I >-"--------------------A_3C_H~J-.+--~12"-< AL3 RA"S'1 22 RASl CLl ~)---------R_E_FN_C_H_l+ ~ 

~=:!:::::::::::::::::::::::::::::::::::::::=:2:1:===:::::::::1 :~ :~~ =~~~t~~~t:j:t~~~~~:~~t:::::::t::j::::::::::::!:::::~1 2t~-~ 
17 

~16'-------------------~A•~<~H~J-..t---"-1 AL• 

;.5y U5100 U5060 RP5t 10 
10K ~174LS373 ~45240 

o-.J\/\;v--+--~-00~1~1_H_1 __ 1__,a 07 E 07 ,_1_s __ ~_o_a1_1_H_> ___ 2_, 18 

o-.J\/\;v--t---tr-00_6_c_H_1 _ ___,3 00 00 1--,-2 __ _,,_~o~•s~'~H,-> ___ 11,.., 

+--'V'llr+~-b-~~~~~~:~~~'---,1-=--i7 ~~ ~~ f-1-'-6---b--'0~78~~:~:,..: ---,1 ~'-l -[9>-
003 CHJ 14 05 05 15 OB3(Hl s 

O--'V'IV--t--+r-D0_2_C_H_J _ ___,7 02 Q2 6 0821Hl 13 I 
+--'V'llr+~-b-~OO~l~C~HJ'-~'"-13 04 U4 i~'2~---b~0'08"-1 ~CH~l ___ "-ia 
~J\A"'"""-+-1~•-+~o~o~•~CH~J __ -'-le 03 Q3 9 OBliHH) 11 _J, 

12 

16 

14 

r--2-<1 OUT toNT 
'------~ l:l 

07(Ll 

D6Cll 
05(LJ 
04(LJ 
03(Ll 
02(Ll 
01 (LJ 

DliHLl 

D7CHJ 
06CHl 13 
05(H) 2 
04(H) 12 

03!Hl 11 

U5040 
74LS280 

.--

1 ~~-~-~~-:---1 :-; EVEN~ 
iJ0(Hl 

087CHl 
0861Hl 
085CHJ 12 
084CHJ 13 
D83CHJ 11 

U5090 
74LS280 

.--

1~~~:2-1 :~:~:-~1 :'-1 C EVEN C-5 __________ P_RT_Y_CH_>_. <S> 
080CHl 

PRTY JNCHJ....., 0 

D0CHl - 07CHl /}..<ff> 
~-------------------~-------------------------------'-----'-"-<~ ~ 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

~""'""'""'""'""'""'""'"""""""""""'""'""'""'""'""'~""'~"""""'"""""'""""""""'""'""'""'""'""'~~ ..... ~~rl'l~Q~AB~•~s~Y~STTIE~M~RMAMM~B~OAAfRWD,.""'~~==""'""'""'"""""".Jl.,. .... ~...,~ ... ""'"""""'""'""'""'""'""'""'"""""'""'""'""'~"""""'"""""'"""~ ... ""'"""""'"""""'""'""'""'""'""'~..J 
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II AlJG+&I 

2976-165 

RAM CONTROLLER ~ 



2 

3 

4 

A 

<@> "'00(Hl - 07(HJ 

RAS0(LJ - RAS3(LJ 

A. PRTY JN(HJ 

~· 

B 

U1141iJ 
2118 

,---

DIN 
OOUT 1--1-4-----4 

l'--R_A_S0_(_L_l __ 4_, RAS 

'---

U2141iJ 
2118 

,---

o>--4--------< Q(N 

DOUT 1--1-4-----4 
l'--R_A_S_J (_L_l __ _,R1\5 

'---

U3141iJ 
2118 

,---
0---<1-------2-1 DIN 

RAS2(L l 4 - OOUT ,__1_4 ____ _., 
1'----------j RAS 

U4141iJ 
2118 

,---
2 

'-+-------1 DIN 
OOUT 1--1-4-----' 

'---R_AS_3_(_L_l ---1 RAS 

'--

it-~"-"""'''"'''"'''""'"""''','"·'·"'""""""'"'"'"''·'''''"''"'''•'"'""""''''""""''' ,.,,,,,.,,,,,,,,,,,,,, .... ,,,,,,,.,,,,,,,,,,,,,,,.,,,,,1 

NOTE· ALL 2118'S AT RIGHT 
HAVE CONNECTIONS OF 
SAMPLE SHOWN BELOW. 

0·r 2118 

_o_------2--< DIN OOUT 1--'-4 ___ oo_-_-_ 

RAS - 4 RAS 
~ CASCLl 15 ~ .,..._ ________________ ___, CAS 

~., WE(LJ 

k A0(Ll - A6(LJ 
~p 

ICi\ Static Sensitive Dev~ces 
\:t::I See Maintenance Section 

NOTE: Table 18-1, shows 
IC pin-out (VCC & GND). 

8301 MDU SERVICE 
6¢3131'.0 AND UP 

3 iiE 
A6(LJ 13 AS 

AS(Ll 10' AS 

A4(Ll 11 
l~-----IA4 

1_A_3_(_L_l ___ 12-I A3 

A2CLJ 6 
A2 

Al CU 1-----_, Al 
A0(LJ 5 1-----_, A0 

COMPONENT NUMBER EXAMPLE 

Component Number 

16~ 

A23TR1234 
Assebll ~Schematic my_J l._'Circu1t 
Number Subassembly Number 

Number (if used) 

Chassis-mo11ntedcomponenlshavenoAssembiyNumber 
pref1x-seeendofReplaceableEleclm:al Parts list. 

c 

U1061iJ 
2118 

,------, 

I '---+-o_a_<H_J __ __, Di N 
OOUT Ll'-4'---=-00::0:._(:._H:._l , 

,.___R_AS_0_(_L_l --l RAS 

01 (HJ 

~ 

UlliJ71iJ 
2118 

,------, 

DIN DOUT 14 001 CHl 

,._R_AS_0_(_H_l _ _. RAS 

~ 

UlliJSliJ 
2118 

,------, 
02(HJ 

1'---+------1 DJN DOUTl--1_4 __ D_0_2_lH_J_I 

._R_AS_0_(_L_l --'RAS 

'--------' 

U11iJ91iJ 
2118 

,------, 

03(HJ 
1'---+------l DIN 

DOUT ,__1_4 __ D_0_3_(H_J_ 1 

._R_AS_0_l_H_l --' RAS 

Ul llilliJ 
2118 

~ 

D4!HJ 

DIN oour1--'-• __ 0_0_•_1H_J_ 1 

.___R_AS_0_(_L _l --l RAS 

'--------' 

Ul 1 lliJ 
2118 

,--------, 
OSCHl 

1'---+------l DIN 
RAS0'(Ll 4 - OOUTl--1_4 __ o_o_s_lH_J_ 1 

0--------1 RAS 

U1121iJ 
2118 

.---
06(HJ 

1'---l-----' DIN 

,._R_AS_0_lL_l _ __, RAS 
OOUT 1-'-• __ o_o_s_lH_l~ I 

~ 

U1131iJ 
2118 

.---
07 (HJ 

'----+-----'--! QIN OOUT 1-':._4:.___D:_0:._7_(H_l~ I 
~RA_S_0_(_L _l __ RAS 

D 

U21iJ61iJ 
2118 

,---
l'----+..:0.:.0.;:_(H.c:J __ __, Di N 

OOUT l-1_4 __ D_0_0_(H_l , 

,._R_AS_l_l_L_l --I RAS 

01 CHl 2 

'---

U21iJ71iJ 
2118 

,-------, 

DIN OOUT 14 001 CH) 

,._R_AS_l_(_L_l --I RAS 

02(H) 2 

'------J 

U21iJ81iJ 
2118 

,-------, 

DIN DOUT 14 002CHl 

RASl CU 4 -..-------1 RAS 

03(HJ 2 

'--------' 

U21iJ91iJ 
2118 

,--------, 

DIN OOUT 14 003CHl 

.___R_AS_l_(_L_l --l RAS 

04(H) 2 

~ 

U211illiJ 
2118 

,-------, 

DIN OOUT 14 004CH) 

.___R_AS_l_(_L_l --l RAS 

OSCHl 

~ 

U211 liJ 
2118 

,--------, 

QIN OOUT 14 005(H) 

.___R_AS_l_(_L:._l --l RAS 

06(HJ 2 

~ 

U2121iJ 
2118 

,---

DIN DOUT 14 D06CHl 

.___R:._.A;:_S 1'-(-=L'-l --'-. RAS 

07(HJ 2 

'---

U2131iJ 
2118 

,-------, 

DIN OOUT 14 007 (H l 

L:RA::S:._1 :._(L::cl_:.__ RAS 

'--

Cll ;i..u~e-i 

2976-166 

j 

E 

U3061iJ 
2118 

,---
2 OllJCHl 

o1N oouT1-'-• __ 0_0_0_<H_i~ 
RAS2 Ill .__ ___ ---I RAS 

'---

U31iJ71iJ 
2118 

r--
01 (Hl 2 

1'---lf-----1 DIN 
OOUT 14 001 !Hl 

.___R_As_2_<_L_l --IRAS 

'---

U31iJ81iJ 
2118 

r--
02(H) 

1'--+------1 DIN 
DOUT l-1_4 __ 0_0_2_cH_l~ I 

._RA_s_2_c_L_l -·-<RAS 

'---

U31iJ91iJ 
2118 

.---
03(HJ 

l'----+------l DiN 
DOUT l-1_4 __ o_o_3_(H_l~ I 

._R_.AS_2_C_L_l _4-iRA$ 

'--

U311iJliJ 
2118 

.--
l'--+-0_4_<H_J __ __,2 DiN 

DOUT ,__<_4 __ o_o_4_(H_l_ I 
._RA_S_2_lL_l _ __, RAS 

'--

U3111iJ 
2118 

.---
I ~--+-05-(H_l __ __, DiN 

OOUT ,_1_• __ o_o_s_,H_J_ I 
._RA_s_2_cL_1 __ 4-iRAS 

'---

U3121iJ 
2118 

,---

I ~-+-0-6-'"-'----1 01 N 
OOUT ,1_4 ___ oo_s_,_H_l 'I 

._R_As_2_c_L_l --l RAS 

07CHJ 2 

'--

U3131iJ 
2118 

r--

01 N DOUT ._1_4 ___ 00_7_C_H_l ' I 

'---RA_S_2_(L_l __ 4--I RAS 

F 

U41iJ60 
2118 

,-----

1 '--_,_o_a_<H_J __ __, 01 N 

.___R_AS_3_<_L _l --I RAS 

OOUT 1_1_4 __ o_0_0 _(H_J _ 

U41iJ71iJ 
2118 

r--
01 CHl 

1'---l-----1 DIN 
DOUT 14 001(Hl 

.___R_AS_3_(_L _l --1 RAS 

U41iJ81iJ 
2118 

.---
l'--l-0_2_lH_l __ -I OIN 14 DOZCHl 

.___RA_S_3_(_;_L_l --l RAS 
OOUT f-----~ I 

'---

U4091iJ 
2118 

.---
03CHl 

l'--1-----1 DIN 

._RA_S_3_<_L_l --<RAS 
OOUT 1-'-4 __ o:_0:_:3_(H--1l 'I 

'---

U411iJliJ 
2118 

,-----

l'--i-=0--'4-"(H-'-)---2-1 DIN 
DOUT 1-1:._4 __ D:_0:..:4_;_(H"-l- I 

._RA_S_3_<L_l _ __,Ri\S 

'---

U4111iJ 
2118 

.---
05(H) 

1'--1-----1 QIN 
OOUT l--1_4 __ o_o_5_(H_J_ I 

._RA_S_3_<L_l _ __,RA5 

'------

U4121iJ 
2118 

.---
l'----11-0'-'6--'(H--ll ---1 DIN 

OOUT ._,_. ___ oo_s_<_H_l ' I 

._R_AS_3_(_L_l --l RAS 

'---

U4131iJ 
2118 

~

,,__..._o7_<_H_J __ _, DIN 
OOUT ,__1_4 ___ o0_7_(_H_l , 

'---RA_S_3_lL_J __ 4--I RAS 

G 

PRTY OUT lH l 

0012llHJ - 007(H) 

MEMORY ARRAY ~ 



8301 MDU Service 

SECTION 19 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important, when ordering parts, to include the following 
information in your order: Part number, instrument type or 
number, serial number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information, if any, is located at the rear of this 
manual. 

SPECIAL NOTES AND SYMBOLS 

XOOO Part first added at this serial number 

oox Part removed after this serial number 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 2 3 4 5 Name & Description 

Assembly and/or Component 

Attaching parts for Assembly and/or Component 

Detail Part of Assembly and/or Component 

Attaching parts for Detail Part 

Parts of Detail Part 

Attaching parts for Parts of Detail Part 

Attaching Parts always appear in the same indentation as 
the item it mounts, while the detail parts are indented to the right. 
Indented items are part of, and included with, the next higher 
indentation. The separation symbol - - - * - - - indicates the end of 
attaching parts. 

Attaching parts must be purchased separately, unless otherwise 
specified. 

ITEM NAME 

In the Parts List, an Item Name is separated from the 
description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

ABBREVIATIONS 

INCH ELCTRN ELECTRON IN INCH SE SINGLE END 
# NUMBER SIZE ELEC ELECTRICAL IN CA ND INCANDESCENT SECT SECTION 
ACTR ACTUATOR ELCTLT ELECTROLYTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR 
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SHLDR SHOULDERED 
AL ALUMINUM EQPT EQUIPMENT MACH MACHINE SKT SOCKET 
ASS EM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE 
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SLFLKG SELF-LOCKING 
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUND SPR SPRING 
BD BOARD FLTR FILTER OBD ORDER BY DESCRIPTION SQ SQUARE 
BRKT BRACKET FR FRAME or FRONT OD OUTSIDE DIAMETER SST STAINLESS STEEL 
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL 
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE SW SWITCH 
BSHG BUSHING FXD FIXED PL PLAIN or PLATE T TUBE 
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL 
CAP CAPACITOR HDL HANDLE PN PART NUMBER THO THREAD 
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK 
CHAS CHASSIS HEX HD HEXAGONAL HEAD PWR POWER TNSN TENSION 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING 
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD 
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID v VOLTAGE 
cov COVER HV HIGH VOLTAGE RLF RELIEF VAR VARIABLE 
CPLG COUPLING IC INTEGRATED CIRCUIT RTNR RETAINER W/ WITH 
CRT CATHODE RAY TUBE ID INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER 
DEG DEGREE IDENT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR 
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Replaceable Mechanical Parts-8301 MDU Service 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

S3109 
S3629 
OOOAC 
OOOBK 
00779 
05574 
07111 
12327 
16428 
22526 
28520 
53387 

66821 
71468 
7178.5 
73743 
73803 

Manufacturer 

C/O PANEL COMPONENTS CORP. 
PANEL COMPONENTS CORP. 
LINCOLN & ALLEN COMPANY 
STAUFFER SUPPLY 
AMP, INC. 
VIKING INDUSTRIES, INC. 
PNEUMO DYNAMICS CORPORATION 
FREEWAY CORPORATION 
BELDEN CORP. 
BERG ELECTRONICS, INC. 
HEYMAN MFG. CO. 
MINNESOTA MINING AND MFG. CO., ELECTRO 
PRODUCTS DIVISION 
SCOVILL INC. SECURITY PRODUCTS DIV. 
ITT CANNON ELECTRIC 
TRW, CINCH CONNECTORS 
FISCHER SPECIAL MFG. CO. 
TEXAS INSTRUMENTS, INC., METALLURGICAL 
MATERIALS DIV. 

75037 MINNESOTA MINING & MFG CO. ELECTRO 

77339 
78189 

80009 
80126 
83385 
83486 
86445 
86928 
93907 

,19-2 

PRODUCTS DIV. 
NATIONAL LOCK WASHER COMPANY 
ILLINOIS TOOL WORKS, INC. 
SHAKEPROOF DIVISION 
TEKTRONIX, INC. 
PACIFIC ELECTRICORD CO. 
CENTRAL SCREW CO. 
ELCO INDUSTRIES, INC. 
PENN FIBRE AND SPECIALTY CO., INC. 
SEASTROM MFG. COMPANY, INC. 
TEXTRON INC. CAMCAR DIV 

Address 

P.O. BOX 6626 
2015 SECOND ST. 
3460 NW INDUSTRIAL 
105 SE TAYLOR 
P 0 BOX 3608 
21001 NORDHOFF STREET 
4800 PRUDENTIAL TOWER 
9301 ALLEN DRIVE 
P. 0. BOX 1331 
YOUK EXPRESSWAY 
147 N. MICHIGAN AVE. 

3M CENTER 

City, State, Zip 

SANTA ROSA, CA 95406 
BERKELEY, CA 94170 
PORTLAND, OR 97210 
PORTLAND, OR 97214 
HARRISBURG, PA 17105 
CHATSWORTH, CA 91311 
BOSTON, MA 02199 
CLEVELAND, OH 44125 
RICHMOND, IN 47374 
NEW CUMBERLAND, PA 17070 
KENILWORTH, NJ 07033 

OLD CHARLOTTE HWY. PO BOX 2588 
666 E. DYER RD. 

ST. PAUL, MN 55101 
CHARLOTTE, NC 28212 
SANTA ANA, CA 92702 

1501 MORSE AVENUE 
446 MORGAN ST. 

34 FOREST STREET 

ELK GROVE VILLAGE, IL 60007 
CINCINNATI, OH 45206 

ATTLEBORO, MA 02703 

3M CENTER ST. PAUL, MN 55101 
P 0 BOX 5115,INDUSTRIAL PARKWAY NORTH BRANCH, NJ 08856 

ST. CHARLES ROAD 
P 0 BOX 500 
747 W. REDONDO BEACH,P 0 BOX 
2530 CRESCENT DR. 
1103 SAMUELSON ROAD 
2032 E. WESTMORELAND ST. 
701 SONORA AVENUE 
600 18TH AVE 

ELGIN, IL 60120 
BEAVERTON, OR 97077 

10 GARDENA, CA 90247 
BROADVIEW, IL 60153 
ROCKFORD, IL 61101 
PHILADELPHIA, PA 19134 
GLENDALE, CA 91201 
ROCKFORD, IL 61101 
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/ Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-1 124-0367-02 2 STRIP,TRIM:CORNER,TOP,PVC,TEK TAN 80009 124-0367-02 
-2 124-0366-02 2 STRIP,TRIM:CORNER,BOTTOM,PVC,TEK TAN 80009 124-0366-02 
-3 348-0617-02 4 FOOT,CABINET:BOT,TEK TAN,POLYCARBONATE 80009 348-0617-02 
-4 348-0596-00 4 PAD,CAB.FOOT:0.69 X 0.255 X 0.06,PU 80009 348-0596-00 
-5 426-1725-00 2 FRAME SECT,CAB.:TOP CORNER 80009 426-1725-00 

(ATTACHING PARTS) 
-6 213-0863-00 4 SCREW,TPG,TF:8-32 X 1.375,TAPTITE,FILH 93907 OBD 
-7 2ll-0534-00 6 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * - - -
-8 426-1 726-00 2 FRAME SECT,CAB.:CENTER 80009 426-1726-00 

(ATTACHING PARTS) 
-9 212-0091-00 4 SCREW,MACHINE:8-32 X 0.625",FILH STL,CD PL 93907 OBD 

211-0510-00 5 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 83385 OBD 
210-0006-00 5 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * - - -
-10 426-1724-00 2 FRAME SECT,CAB.:BOTTOM CORNER 80009 426-1724-00 

(ATTACHING PARTS) 
-11 213-0863-00 4 SCREW,TPG,TF:8-32 X 1.375,TAPTITE,FILH 93907 OBD 
-12 211-0534-00 6 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * - - -
-13 386-4395-00 PLATE,SIDE:ALUMINUM 80009 386-4395-00 

(ATTACHING PARTS) 
-14 211-0510-00 2 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 83385 OBD 
-15 210-0006-00 2 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * - - -
-16 386-4411-00 PLATE,SIDE:ALUMINUM 80009 386-4411-00 

(ATTACHING PARTS) 
-17 211-0 511-00 2 SCREW,MACHINE:6-32 X 0,500,PNH,STL,CD PL 83385 OBD 
-18 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-19 210-0006-00 2 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * 
-20 390-0749'-02 1 CABINET BOTTOM:TEK TAN 80009 390-0749-02 

390-0752-02 1 CABINET TOP:TEK TAN 80009 390-0752-02 
-21 390-0750-02 2 CABINET SIDE:TEK TAN 80009 390-0750-02 
-22 386-4401-00 PANEL,CKT BD DG:FRONT 80009 386-4401-00 

(ATTACHING PARTS) 
-23 210-0586-00 5 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

- - - * - - -
----- ----- PANEL,CKT BD CG INCLUDES: 

-24 351-0087-00 16 . GUIDE,CKT BOARD:4.75 INCH LONG,PLASTIC 80009 351-0087-00 
-25 407-2581-00 1 BRKT,PROM PROGR:ALUMINUM 80009 407-2581-00 

(ATTACHING PARTS) 
-26 211-0614-00 2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 

- - - * - - -
-27 386-4397-00 SUBPANEL,FRONT: 80009 386-4397-00 

(ATTACHING PARTS) 
-28 211-0510-00 3 SCREW,MACHINE:6-32 X 0.375,PNH,STL,CD PL 83385 OBD 
-29 210-0006-00 3 WASHER,LOCK:4fo6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 
-30 210-0457-00 3 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 

- - - * - - -
-31 101-0064-00 TRIM,DECORATIVE:FACADE 80009 101-0064-00 

(ATTACHING PARTS) 
-32 211-0511-00 4 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 

- - - * - - -
-33 129-0851-00 3 SPACER,POST:Q.709 L W/6-32 INT THD 80009 129-0851-00 
-34 210-0802-00 3 WASHER,FLAT:0.15 ID X 0.312 INCH OD 12327 OBD 
-35 210-0006-00 3 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 
-36 378-0149-00 2 GRILL,PLASTIC:5.62 L X 3.12W 80009 378-0149-00 
-37 334-3837-00 1 PLATE,IDENT:MKD TEKTRONIXMICROPROC 80009 334-3837-00 
-38 352-0586-00 1 HOLDER,IDENT,PL:ABS,TV GRAY 80009 352-0586-00 

(ATTACHING PARTS) 
-39 211-0025-00 3 SCREW,MACHINE:4-40 X 0.375 100 DEG,FLH STL 83385 OBD 
-40 220-0767-00 3 NUT,SHEET SPR:4-36 X 0.38 X0.25,SST 66821 c 7000 

- - - * 
-41 378-2046-00 2 GRILLE,PLASTIC:FRONT 80009 378-2046-00 
-42 333-2660-00 1 PANEL,FRONT:BLANK 80009 333-2660-00 
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial I Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-43 214-2964-00 2 SPRING,PANEL:COPPER-BERYLLIUM 80009 214-2964-00 
(ATTACHING PARTS) 

-44 210-0 586-00 4 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
-45 343-0831-00 2 RETAINER,SPR:ALUMINUM 80009 343-0831-00 

- - - * - - -
-46 333-2659-00 PANEL,FRONT:BLANK 80009 333-2659-00 

672-0884-00 CKT BOARD ASSY:FRONT PANEL 80009 672-0884-00 
-47 ----- ----- CKT BOARD ASSY:FRONT PANEL(SEE ASO REPL)· 

(ATTACHING PARTS) 
-48 211-0116-00 2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 

- - - * - - -
----- ----- CKT BOARD ASSY INCLUDES: 

-49 ----- ----- 16 . TERMINAL,PIN:(SEE ASOJl REPL) 
-so 214-2964-00 2 SPRING,PANEL:COPPER-BERYLLIUM 80009 214-2964-00 

(ATTACHING PARTS) 
-51 210-0586-00 4 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
-52 343-0831-00 2 RETAINER,SPR:ALUMINUM 80009 343-0831-00 

- - - * - - -
-53 352-0157-00 4 LAMPHOLDER:WHITE PLAST!C 80009 352-0157-00 
-54 378-0602-01 4 LENS,LIGHT:AMBER 80009 378-0602-01 
-55 ----- ----- 4 LT EMITTING DIO:(SEE A50CR1013,1014,1015 AND 

__ .,...__ ----- A50CR2013 REPL) 
-56 210-0458-00 NUT,PL,ASSEM WA:8-32 X 0.344 INCH,STL 83385 OBD 
-57 ----- ----- SWITCH,TOGGLE:(SEE A50Sll0 REPL) 
-58 386-4396-00 SUBPANEL,FRONT: 80009 386-4396-00 
-59 333-2643-00 1 PANEL,FRONT:CONTROL 80009 333-2643-00 
-60 ----- ----- 1 SWITCH,ROCKER:(SEE ASOSlOO REPL) 
-61 220-0884-00 4 NUT,BAR:0.312 SQ X 3.234 L 80009 220-0884-00 

(ATTACHING PARTS) 
-62 211-0512-00 8 SCREW,MACHINE:6-32 X 0.50" 100 DEG,FLH STL 83385 OBD 

- - - * -
-63 426-1624-02 FRAME,CABINET:OPEN FRONT 80009 426-1624-02 
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

2-1 ----- ----- CKT BOARD ASSY:SYSTEM CONTROLLER(SEE A20 REPL) 
-2 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-3 214-1337-00 2 . PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-4 136-0578-00 2 SKT,PL-IN ELEK:MICROCKT,24 PIN, LOW PROFILE 73803 c S9002-24 
-5 136-0623-00 1 SOCKET,PLUG-IN:40 DIP,LOW PROFILE 73803 CS9002-40 
-6 ----- ----- 11 TERM,PIN:(SEE A20Jl080 REPL) 
-7 131-2597-00 1 CONN,RCPT,ELEC:HEADER,2X20,RT ANGLE 53387 3432-120-Z 

131-2405-00 1 CONN,RCPT,ELEC:CKT BD,2 X 25MALE 75037 3433-1202 
-8 131-0993-00 3 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-9 18 TERMINAL,PIN:(SEE A20Jl051,J2804,J3014, 

J5704 REPL) 
-10 (SEE WIRE ASSEMBLIES PARTS LIST FOR PART NUMBER) 
-11 CKT BOARD ASSY:SYSTEM RAM(SEE ABO REPL) 
-12 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-13 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-14 131-0589-00 10 TERMINAL,PIN:0.46 L X 0.025 SQ 22526 47350 
-15 ----- ----- 3 TERM,PIN:(SEE A80J6140 REPL) 
-16 131-0993-00 1 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-17 ----- ----- 1 CKT BOARD ASSY:EMULATOR CONTROLLER(SEE A40 REPL) 
-18 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-19 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337--00 
-20 ----- ----- 27 TERM,PIN:(SEE A40Jl093,Jlll3,Jll33 REPL) 
-21 131-0993-00 5 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-22 17 TERMINAL,PIN:(SEE A40Jll83,J3073,J4083,J4093, 

----- ----- J5097,J5177 REPL) 
-23 ----- ----- 1 CKT BOARD ASSY:LANGUAGE PROCESSOR(SEE A70 REPL) 
-24 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-25 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-26 ----- ----- 19 TERM,PIN:(SEE A70TP1,TP2 REPL) 
-27 136-0623-00 1 SOCKET,PLUG-IN:40 DIP,LOW PROFILE 73803 CS9002-40 
-28 131-0993-00 2 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-29 ----- ----- 5 TERMINAL,PIN:(SEE A70J4029,J4050 REPL) 
-30 ----- ----- 1 CKT BOARD ASSY:SYSTEM/PROGRAM MEM(SEE A30 REPL) 
-31 105-0792-00 2 EJECTOR,CKT BD:PLASTIC 80009 105-0792-00 
-32 214-1337-00 2 PIN,SPRING:0.10 OD X 0.25 INCH L,STL 80009 214-1337-00 
-33 131-0993-00 5 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-34 15 TERMINAL,PIN:(SEE A30J5011,J5175,J6175, 

----- ----- J6179,J7171 REPL) 
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

3-1 ----- ----- CIRCUIT BREAKER:(SEE S200 REPL) 
(ATTACHING PARTS) 

-2 211-0614-00 2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 
- - - * - - -

-3 211-0614-00 2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 
-4 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-5 407-2530-00 1 BRACKET,CMPNT:TRANSFORMER 80009 407-2530-00 
-6 212-0099-00 3 SCREW,MACHINE:8-32 X 0.5 HEX HD,STL 83486 OBD 
-7 210-0457-00 3 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-8 ----- ----- TRANSFORMER:(SEE T311 REPL) 

(ATTACHING PARTS) 
-9 213-0781-00 4 SCREW,TPG,TC:4-24 X 0.312,TYPE BT,FLH OOOBK OBD 
-10 210-0411-00 4 NUT,PLAIN,HEX. :0.25-20 X 0.438 INCH STL 73743 OBD 
-11 210-0016-00 4 WASHER,LOCK:SPLIT,0.259 ID X 0.489 OD,STL 77339 6507 
-12 210-1295-00 4 WASHER,LOCK:0.26 ID,INTL,0.025 THK STL 86928 5702-95-60-C2 

- - - * - - -
-13 200-2264-00 CAP.,FUSEHOLDER:3AG FUSES 83629 FEK 031 1666 
-14 204-0822-00 SBSTR,METALIZED:SO OHM PER SQUARE 80009 204-0822-00 
-15 ----- ----- FILTER,RFI:(SEE FL305 REPL) 

(ATTACHING PARTS) 
-16 210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

- - - * - - -
-17 ----- ----- SWITCH,SLIDE:(SEE S301 REPL) 

(ATTACHING PARTS) 
-18 210-0406-00 2 NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50 
-19 210-0004-00 2 WASHER,LOCK:#4 INTL,0.015THK,STL CD PL OOOBK OBD 

- - - * - - -
----- ----- SWITCH,SLIDE:(SEE S300 REPL) 

(ATTACHING PARTS) 
210-0406-00 2 NUT,PLAIN,HEX.:4-40 X 0.188 INCH,BRS 73743 12161-50 
210-0004-00 2 WASHER,LOCK:#4 INTL,0.015THK,STL CD PL OOOBK OBD 

- - - * - - -
-20 407-2527-00 BRKT,REAR PANEL:POWER,AL 80009 407-2527-00 

(ATTACHING PARTS) 
-21 211-0534-00 2 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 
-22 210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

- - - * - - -
-23 386-4394-00 PLATE,V SEL:ALUMINUM 80009 386-4394-00 

(ATTACHING PARTS) 
-24 211-0534-00 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * - - -
-25 361-1036-00 4 SPACER,PWR SPLY:ALUMINUM 80009 361-1036-00 

(ATTACHING PARTS) 
-26 211-0619-00 4 SCREW,MACHINE:6-32 X 1.5 INCH,FLH STL 83385 OBD 

- - - * - - -
----- ----- POWER SUPPLY:(SEE A05 REPL) 

(ATTACHING PARTS) 
-27 211-0534-00 2 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 
-28 211-0 504-00 2 SCREW,MACHINE:6-32 X 0.25 INCH,PNH STL 83385 OBD 
-29 210-0006-00 2 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * - - -
POWER SUPPLY INCLUDES: 

-30 9 TRANSISTORS:(SEE A05Ql,Q2,Q3,Q4,Q5,Q6, 
Q7,Q8,Q9 REPL) 

(ATTACHING PARTS) 
-31 211-0511-00 18 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 

- - - * - - -
-32 386-0978-00 9 INSULATOR,PLATE:TRANSISTOR,MICA 80009 386-0978-00 
-33 118-0726-00 1 BRACKET,HEAT SK: 

(ATTACHING PARTS) 
-34 211-0512-00 4 SCREW,MACHINE:6-32 X 0.50" 100 DEG,FLH STL 83385 OBD 

* - - -
-35 118-0509-00 9 SPACER,XSTR:PLASTIC 
-36 118-0725-00 3 BRACKET,CONN: 

(ATTACHING PARTS) 
-37 212-0023-00 3 SCREW,MACHINE:8-32 X 0.375 INCH,PNH STL 83385 OBD 

- - - * - - -



Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

3-38 ----- ----- CKT BOARD ASSY:POWER SUPPLY(SEE ADS REPL) 
----- ----- (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 

-39 212-0507-00 4 SCREW,MACHINE:l0-32 X 0.375 INCH,PNH STL 83385 OBD 
-40 210-0445-00 4 NUT ,PLAIN, HEX.: 10-32 X 0. 37 5 INCH, STL 83385 OBD 
-41 210-0010-00 4 WASHER,LOCK:INT,0.20 ID X0.376" OD,STL 78189 1210-00-00-0541C 
-42 211-0511-00 2 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 
-43 210-0006-00 4 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

131-1041-00 2 CONTACT,ELEC:QUICK DISCONNECT 00779 61060-2 
-44 343-0149-00 2 CLAMP,LOOP:NYLON 80009 343-0149-00 
-45 ----- ----- 1 SEMICOND DEVICE:(SEE A05SCR2 REPL) 

(ATTACHING PARTS) 
-46 211-0511-00 2 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 

- - - * - - -
-47 386-0978-00 1 INSULATOR,PLATE:TRANSISTOR,MICA 80009 386-0978-00 
-48 212-0510-00 2 SCREW,MACHINE:l0-32 X 0.750INCH,PNH,STL 07111 OBD 
-49 ----- ----- 1 CKT BOARD ASSY:POWER SUPPLY(SEE A05 REPL) 

----- ----- (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 
-50 118-0 724-00 BRACKET,CAP: 

(ATTACHING PARTS) 
-51 211-0512-00 2 SCREW,MACHINE:6-32 X 0.50 11 100 DEG,FLH STL 83385 OBD 
-52 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 

- * - - -
-53 118-0728-00 BASEPLATE,PWR S: 
-54 343-0930-00 2 RETAINER,CAP:NYLON 80009 343-0930-00 

(ATTACHING PARTS) 
-55 211-0513-00 1 SCREW,MACHINE:6-32 X 0.625 INCH,PNH STL 83385 OBD 
-56 211-0522-00 1 SCREW,MACHINE:6-32 X 0.625 FLH,100 DEG ST 83385 OBD 
-57 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 

- - - * - - -
-58 407-2614-00 BRKT,CAP,RTNR:ALUMINUM 80009 407-2614-00 

(ATTACHING PARTS) 
-59 211-0614-00 2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 

- - - * - - -
-60 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-61 334-3379-03 1 MARKER,IDENT:MARKED GROUNDSYMBOL 80009 334-3379-03 
-62 348-0442-00 6 GROMMET,PLASTIC:BLACK,ROUND,0.375" ID 28520 SB-500-6 
-63 ----- ----- FAN,AXIAL:(SEE B201 REPL) 

(ATTACHING PARTS) 
-64 211-0530-00 4 SCREW,MACHINE:6-32 X 1.75 INCH,PNH STL 83385 OBD 
-65 210-0006-00 4 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * - - -
-66 361-1056-00 4 SPACER,SLEEVE:0.98 L X 0.18 ID 80009 361-1056-00 

----- ----- POWER SUPPLY:(SEE A06 REPL) 
(ATTACHING PARTS) 

-67 211-0614-00 5 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 
- - - * - - -

----- ----- POWER SUPPLY ASSY INCLUDES: 
-68 343-0149-00 CLAMP,LOOP:NYLON 80009 343-0149-00 
-69 ----- ----- TRANSISTOR:(SEE A06Ql REPL) 

(ATTACHING PARTS) 
-70 211-0511-00 2 SCREW,MACHINE:6-32 X 0.500,PNH,STL,CD PL 83385 OBD 

- - - * - - -
-71 386-0978-00 1 INSULATOR,PLATE:TRANSISTOR,MICA 80009 386-0978-00 
-72 118-0723-00 1 BRACKET,VAR RES:ALUMINUM 
-73 213-0203-00 4 SCREW,MACHINE:5-40 X 0.25,PNH,STL CD PL,P 83385 OBD 
-74 210-0006-00 4 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 
-75 131-1041-00 2 CONTACT,ELEC:QUICK DISCONNECT 00779 61060-2 
-76 1 CKT BOARD SSY:POWER SUPPLY(SEE A06 REPL) 

----- ----- (NOT REPLACEABLE-ORDER NEXT HIGHER ASSY) 
(ATTACHING PARTS) 

-77 211-0507-00 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
-78 210-1160-00 WASHER,NONMETAL:0.109 ID X 0.25 INCH OD 86445 OBD 

- - - * - - -
-79 118-0 72 2-00 1 BRACKET,HEAT SK:ALUMINUM 
-80 ----- ----- 1 FAN,TUBEAXIAL:(SEE B200 REPL) 

(ATTACHING PARTS) 
-81 211-0530-00 4 SCREW,MACHINE:6-32 X 1.75 INCH,PNH STL 83385 OBD 
-82 210-0457-00 4 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-83 210-0006-00 4 WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 

- - - * - - -
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

3-84 361-1055-00 4 SPACER,SLEEVE:l.24 L X 0.18 ID 80009 361-1055-00 
-85 386-4399-00 PANEL,FAN MTG: 80009 386-4399-00 

(ATTACHING PARTS) 
-86 211-0614-00 5 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 

- - - * - - -
-87 386-4400-00 PANEL,CKT BD CG:REAR 80009 386-4400-00 

(ATTACHING PARTS) 
-88 211-0534-00 4 SCR,ASSEM,WSHR:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * - - -
----- ----- - PANEL,CKT BD CG INCLUDES: 

-89 351-0087-00 16 . GUIDE,CKT BOARD:4.75 INCH LONG,PLASTIC 80009 351-0087-00 
-90 ----- ----- 1 CKT BOARD ASSY:MAIN INTERCONNECT(SEE A60 REPL) 

(ATTACHING PARTS) 
-91 211-0602-00 10 SCR,ASSEM WSHR:6-32 X 0.438 INCH,PNH BRS 80009 211-0602-00 

- - - * - - -
----- ----- CKT BOARD ASSY INCLUDES: 

-92 124-0383-00 1 . TERMINAL BOARD:7 CONTACT,PLASTIC 
-93 131-2402-00 16 CONN,RCPT,ELEC:EDGECARD,50/100 CONT 05574 3VH50/1CNK1 
-94 131-1343-00 1 . TERM. SET,PIN:36-0.525 L X 0.025 SQ 22526 65501-136 
-95 386-4398-00 1 PANEL,BOTTOM:CIRCUIT BD CAGE 80009 386-4398-00 
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

4-1 348-0544-03 4 RTNR,CAB COVER:CORNER,TEK TAN 80009 348-0544-03 
(ATTACHING PARTS) 

-2 213-0782-00 4 SCREW,TPG,TF:8-32 X 0.625 FILH,STEEL CD PL 93907 OBD 
- - - * - - -

-3 ----- ----- CKT BOARD ASSY:COMM INTERFACE(SEE AlO REPL) 
(ATTACHING PARTS) 

-4 214-3106-00 10 HARDWARE KIT:JACK SOCKET 53387 3341-lS 
- - - * -

----- ----- - CKT BOARD ASSY INCLUDES: 
129-0105-00 10 POST,ELEC-MECH:0.218 OD x 0.219 INCH LONG 80009 129-0105-00 

-5 136-0634-00 1 SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 73803 CS9002-20 
-6 136-0269-02 4 SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP,LOW CLE 73803 CS9002-14 
-7 136-0260-02 6 SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CLE 71785 133-51-92-008 
-8 131-0993-00 3 BUS,CONDUCTOR:2 WIRE BLACK 00779 530153-2 
-9 ----- ----- 9 TERMINAL,PIN:(SEE Al0Jl,J2,J3 REPL) 
-10 131-0813-00 2 CONN,RCPT,ELEC:CKT BD,25 CONT,FEM 80009 131-0813-00 
-11 131-1437-00 3 CONN,RCPT,ELEC:25 FEMALE CONTACT 71468 DB25S-Fl79 

----- ----- 1 SWITCH,SLIDE:(SEE Al0Sl030 REPL) 
(ATTACHING PARTS) 

-12 220-0828-00 2 PUSH ON NUT:0.073 ID X 0.25 OD,PLASTIC 80009 220-0828-00 
- - - * -

----- ----- SWITCH ASSY INCLUDES: 
-13 200-2227-00 1 COVER,SLIDE SW:5 OF 6 POSITION 80009 200-2227-00 
-14 380-0542-00 1 HOUSING,SL SW:4 OF 6 POSN 80009 380-0542-00 
-15 214-2774-00 1 SPRING,DETENT:SLIDE,SWITCH 80009 214-2774-00 
-16 105-0738-00 1 ACTUATOR,CAM SW:0.6 DIA ATTENUATOR 80009 105-0738-00 

----- ----- 3 SWITCH,SLIDE:(SEE Al0Sl050,Sl080,Sl090 REPL) 
(ATTACHING PARTS) 

-17 220-0828-00 6 PUSH ON NUT:0.073 ID X 0.25 OD,PLASTIC 80009 220-0828-00 
- - - * -

----- ----- SWITCH ASSY INCLUDES: 
-18 200-2227-00 3 COVER,SLIDE SW:5 OF 6 POSITION 80009 200-2227-00 
-19 380-0555-00 3 . HOUSING,SL SW:6 OF 6 POSITIONS 80009 380-0555-00 
-20 214-2774-00 3 SPRING,DETENT:SLIDE,SWITCH 80009 214-2774-00 
-21 105-0783-00 3 . ACTUATOR,SL SW:CHOP AUTO ALTERNATE 80009 105-0783-00 
-22 333-2638-00 PANEL,REAR: 80009 333-2638-00 

(ATTACHING PARTS) 
-23 210-0586-00 4 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

- - - * - - -
-24 386-4555-00 PLATE,CMPNT MTG:REAR PANEL,AL 80009 386-4555-00 

(ATTACHING PARTS) 
-25 211-0008-00 4 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 OBD 

- - - * - - -
-26 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-27 343-0722-01 1 CLAMP,CABLE:3.125 L,ALUMINUM,W/BUSHINGS 80009 343-0722-01 

(ATTACHING PARTS) 
-28 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * - - -
-29 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0.312 INCH,STL 83385 OBD 
-30 407-2528-00 1 BRACKET,ANGLE:STRAIN RELIEF 80009 407-2528-00 

(ATTACHING PARTS) 
-31 210-0586-00 3 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 

- - - * - - -
-32 200-2494.,.00 COVER,HOLE:CABLE OPENING,AL 80009 200-2494-00 

(ATTACHING PARTS) 
-33 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 

- - - * -
-34 200-2492-00 B010100 B011299 COVER,PWR SPLY:ALUMINUM 80009 200-2492-00 

200-2492-01 B011300 COVER,PWR SPLY:ALUMINUM 80009 200-2492-01 
(ATTACHING PARTS) 

-35 211-0507-00 4 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
211-0614-00 XB011300 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 
129-0214-00 XB011300 INSULATOR,STDF:DELRIN 80009 129-0214-00 

- - - * - - -
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Replaceable Mechanical Parts-8301 MDU Service 

Fig. & 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eff Dscont Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

4-36 407-2540-00 BRACKET,COVER:ALUMINUM 80009 407-2540-00 
(ATTACHING PARTS) 

-37 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
- - - * - - -

-38 200-2493-00 COVER,XFMR:ALUMINUM 80009 200-2493-00 
(ATTACHING PARTS) 

-39 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
- - - * - - -

-40 407-2526-00 B010100 B021078 BRACKET,COVER:TRANSFORMER,AL 80009 407-2526-00 
407-2526-01 B021079 BRACKET,COVER: 80009 407-2526-01 

(ATTACHING PARTS) 
-41 211-0614-00 2 SCR,ASSEM WSHR:6-32 X 0.250 PNH,STL CD PL 83385 OBD 

- - - * - - -
-42 333-2637-00 PANEL, REAR: 80009 333-2637-00 

(ATTACHING PARTS) 
-43 211-0507-00 5 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
-44 211-0553-00 8 SCREW,MACHINE:6-32 X 1.5 INCH,PNH STL 83385 OBD 
-45 213-0801-00 10 SCREW,TPG,TF:8-32 X 0.312,TAPTITE,PNH 93907 OBD 

- - - * - - -
-46 426-1595-01 FRAME,CABINET:REAR,10.5 X FULL RACK 80009 426-1595-01 

(ATTACHING PARTS) 
-47 212-0071-00 4 SCREW,MACHINE:8-32 X 1.000,FILH,STL,CD PL 83385 OBD 

- - - * - - -



Fig. & 
Index 
No. 

Tektronix 
Part No. 

195-0621-00 

Serial/ Model No. 
Eff Dscont 

----- -----
195-1544-00 
·---- -----

195-1550-00 
----- -----
195-1551-00 
----- -----
198-4351-00 
----- -----
198-4357-00 
----- -----
352-0198-00 
198-4358-00 
----- -----
198-4348-00 
----- -----
198-4349-00 
----- -----
198-4362-00 
----- -----
198-4363-00 
----- -----
175-2958-00 
----- -----
175-3090-00 
----- -----
195-1547-00 
----- -----
195-0628-00 
----- -----
195-1543-00 
----- -----
195-1545-00 
----- -----
195-1548-00 
----- -----
195-0696-00 
----- -----
195-1540-00 
----- -----
175-2961-00 
----- -----
198-4352-00 
----- -----
198-4356-00 
----- -----
195-0630-00 
----- -----
195-0631-00 
----- -----
195-0627-00 
----- -----
195-0629-00 
----- -----
195-0638-00 
----- -----
195-1549-00 
----- -----
195-1261-00 
----- -----
195-1541-00 
----- -----

@SEP 1981 

Replaceable Mechanical Parts-8301 MDU Service 

Mfr 
Qty 1 2 3 4 5 Name & Description Code Mfr Part Number 

WIRE ASSEMBLIES 

2 LEAD,ELECTRICAL:12 AWG,6.0 L,2-N 80009 195-0621-00 
- (FROM A0.5 TO A60 TERMINAL) 

LEAD,ELECTRICAL:18 AWG,6.0 L,2-N 80009 195-1544-00 
- (FROM A05 TO A60 TERMINAL) 

LEAD,ELECTRICAL:12 AWG,7.0 L,O-N 80009 195-1550-00 
- (FROM A05 TO A60 TERMINAL) 

LEAD,ELECTRICAL:l8 AWG,7.0 L,O-N 80009 195-1551-00 
- (FROM A05 TO A60 TERMINAL) 

WIRE SET,ELEC: 80009 198-4351-00 
- (FROM A05 TO S200) 

WIRE SET,ELEC: 80009 198-4357-00 
- (FROM A05 TO T311) 

. HLDR,TERM CONN:2 WIRE BLACK 80009 352-0198-00 
WIRE SET,ELEC: 80009 198-4358-00 

- (FROM A05 TO T311) 
WIRE SET,ELEC: 80009 198-4348-00 
(FROM A06(-) TO T311) 
WIRE SET,ELEC: 80009 198-4349-00 

- (FROM A06(+) TO T311) 
WIRE SET,ELEC: 80009 198-4362-00 

- (FROM A06-12V TO A60 TERMINAL) 
WIRE SET,ELEC: 80009 198-4363-00 

- (FROM A06+12V TO A60 TERMINAL) 
1 CA ASSY,SP,ELEC:40,28 AWG,300V,30.0 L 80009 175-2958-00 
- (FROM AlO-Pl TO A40P2) 

CA ASSY,SP,ELEC:8,26 AWG,11.0 L,RIBBON 80009 175-3090-00 
(FROM A50-Jl TO A60-Jl7) 
LEAD,ELECTRICAL:l8 AWG,6.0 L,8-2 80009 195-1547-00 

- (FROM B200 TO T311) 
LEAD,ELECTRICAL:l8 AWG,6.0 L,8-4 80009 195-0628-00 

- (FROM B201 TO T311) 
LEAD,ELECTRICAL:l8 AWG,11.0 L,O-N 80009 195-1543-00 

- (FROM B201 TO T311) 
LEAD,ELECTRICAL:l8 AWG,6.0 L,8-3 80009 195-1545-00 

- (FROM B201 TO T311) 
LEAD,ELECTRICAL:l8 AWG,5.0 L,8-1 80009 195-1548-00 

- (FROM B201 TO T311) 
1 LEAD,ELECTRICAL:l8 AWG,5.0 L,8-N 80009 195-0696-00 
- (FROM FL305 TO F313) 

LEAD,ELECTRICAL:l8 AWG,3.0 L,5-4 80009 195-1540-00 
- (FROM FL305 TO CHASSIS GROUND) 
1 CA ASSY,SP,ELEC:4,18 AWG,31.0 L,8-N 80009 175-2961-00 
- (FROM SlOO TO S300 & S301) 

WIRE SET, ELEC: 80009 198-4352-00 
- (FROM S200 TO T311) 

WIRE SET,ELEC: 80009 198-4356-00 
- (FROM S200 TO T311) 

LEAD,ELECTRICAL:l8 AWG,5.0 L,8-1 80009 195-0630-00 
- (FROM S300 TO T311) 

LEAD,ELECTRICAL:l8 AWG,7.0 L,8-4 80009 195-0631-00 
- (FROM S300 TO T311) 
1 LEAD,ELECTRICAL:l8 AWG,8.0 L,8-3 80009 195-0627-00 
- (FROM S301 TO T311) 

LEAD,ELECTRICAL:l8 AWG,7.0 L,8-5 80009 195-0629-00 
- (FROM S301 TO T311) 

LEAD,ELECTRICAL:l8 AWG,10.0 L,8-N 80009 195-0638-00 
- (FROM S301 TO T311) 

LEAD,ELECTRICAL:l8 AWG,6.0 L,8-2 80009 195-1549-00 
- (FROM S301 TO T311) 

LEAD,ELECTRICAL:l8 AWG,8.0 L,O-N 80009 195-1261-00 
- (FROM T311 TO CHASSIS GROUND) 

LEAD,ELECTRICAL:l8 AWG,5.0 L,5-4 80009 195-1541-00 
- (FROM FRONT PANEL TO FRONT SUBPANEL) 



Fig & 
Index 
No. 

5-1 
-2 

-3 

-4 

-5 

Tektronix 
Part No. 

161-0066-00 
161-0066-09 
----- -----
161-0066-10 
----- -----
161-0066-11 
----- -----
161-0066-12 
----- -----
016-0367-00 
016-0370-00 
062-4646-00 
062-4646-01 
062-5412-00 
062-5412-01 
062-5812-00 
070-2552-00 
070-2974-00 
070-3457-00 
070-3458-00 
070-3571-00 
070-3572-00 
119-1182-00 
175-3316-00 

070-2976-01 
175-3314-00 
175-3315-00 

REV, SEP 1981 

CD 

Serial I Model No. 
Eff Dscont 

B010100 B010224 
B010225 
B010100 B020306 
B020307 

Qty 1 2 3 4 5 Name & Description 

STANDARD ACCESSORIES 

CABLE ASSY,PWR,:3,18 AWG,115V,98.0 L 
CABLE ASSY,PWR:3,0.75MM SQ,220V,96.0 L 
(OPTION Al - EUROPEAN) 
CABLE ASSY,PWR:3,0.75MM SQ,240V,96.0 L 
(OPTION AZ - UNITED KINGDOM) 
CABLE ASSY,PWR:3,0.75MM,240V,96.0L 
(OPTION A3 - AUSTRALIAN) 
CABLE ASSY,PWR:3,18 AWG,240V,96.0 L 
(OPTION A4 - NORTH ARMERICAN) 
BDR,LOOSE-LEAF:2.0 CAP RING,VINYL COVER 
DIV,LOOSE LEAF:l FLEX DISC PKT 

1 SOFTWARE PKG:DISC,8301 OPERATING SYSTEM 
1 SOFTWARE PKG:DISC,8550 OPERATING SYSTEM 
1 SOFTWARE PKG:8550 DIAGNOSTIC 
1 SOFTWARE PKG:8550 DIAGNOSTIC 
1 MANUAL,TECH:INSTRUCTION,8550 SIMPLIFYING 
1 CARD,INFO:DISC HANDLING 

MANUAL,TECH:INSTALLATION,8550 MDL 
MANUAL,TECH:USERS,8550 LOGIC LAB SYSTEM 
MANUAL,TECH:REFERENCE,8550 MDL 
MANUAL,TECH:USERS,8550 LOGIC LAB SYSTEM 

1 CARD,INFO:REFERENCE,8550 LOGIC LAB SYSTEM 
2 FLOPPY DISKETTE:DOUBLE SIDED 
1 CA ASSY,SP,ELEC:4 PR,24 AWG,96.0 L 

OPTIONAL ACCESSORIES 

MANUAL,TECH:SERVICE,8301 MDU 
CA ASSY,SP,ELEC:4 PR,24 AWG,240.0 L 
CA ASSY,SP,ELEC:4 PR,24 AWG,600.0 L 

Mfr 
Code Mfr Part Number 

80009 161-0066-00 
80126 OBD 

80126 OBD 

80126 OBD 

80126 OBD 

80009 016-0367-00 
80009 016-0370-00 
80009 062-4646-00 
80009 062-4646-01 
80009 062-5412-00 
80009 062-5412-01 
80009 062-5812-00 
80009 070-2552-00 
80009 070-2974-00 
80009 070-3457-00 
80009 070-3458-00 
80009 070-3571-00 
80009 070-3572-00 
80009 119-1182-00 
80009 175-3316-00 

80009 070-2976-01 
80009 175-3314-00 
80009 175-3315-00 

8301 



ll!ktronix@ MANUAL CHANGE INFORMATION 
COMMITTEDTOEXCEUENCE Date: 5-10-82 Change Reference: _C_3""""/_5_8_2 ___ _ 

Product: 8301 Microprocessor Development Unit Service Manual Part No.: 070-2976-01 

DESCRIPTION 

TEXT CORRECTIONS 

Page 2-20, Table 2-6, the information in the Normal Operating Configuration 

column for Number W5011 

CHANGE TO READ: 

No change in original strapping unless specified in the Emulator Processor 

Installation Manual 

REPLACEABLE ELECTRICAL PARTS LIST CORRECTIONS 

Pages 17-22 and 17-23 

ADD THE FOLLOWING LIST OF COMPONENTS: 

A80Ul070 

A80Ul080 

A80Ul090 

A80Ul100 

A80Ulll0 

A80Ull20 

A80Ul130 

ABOU2040 

ABOU2060 

A80U2070 

ABOU2080 

A80U2090 

A80U2100 

A80U2110 

A80U2120 

A80U2130 

A80U3070 

A80U3080 

A80U3090 

ABOU3100 

A80U3110 

A80U3120 

A80U3130 

A80U4070 

A80U4080 

A80U4090 

A80U4100 

A80U4110 

A80U4120 

A80U4130 

000-2775-00D 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1599-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552•00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

15601552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

156-1552-00 

MICROCIRCUIT,DI:HMOS,16384 X l DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X l DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X l DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X .1 DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:DYNAMIC RAM CONTROLLER 

MICROCIRCUIT,Dl:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X l DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X l DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,Dl:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 

MICROCIRCUIT,DI:HMOS,16384 X 1 DRAM 
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Tektronix~ MANUAL CHANGE INFORMATION 
CCMMTTEDTOEXCEu.ENCE Date: 6-25-82 Change Reference: M_4_3_7_9_7 ___ _ 

Product: 8301 Microprocessor Development Unit Service Manual Part No.: 070-2976-01 

DESCRIPTION Product Group 61 

EFFECTIVE: SN B031445 and up 

Page 17-3 The part number for the A20-System Controller Board 

CHANGE TO: 

670-6540-01 

Page 17-3 The assembly listing of A30-System/Program Memory Board (670-6542-00) 

ADD THIS NOTE: 

Discontinued SN B031444 

Page 17-3 The part number for the ABO System RAM Board (670-7342-00) 

CHANGE TO: 

670-7342-01 

Page 17-10 The part numbers for A20U5030 and A20U5040 

CHANGE TO: 

A20U5030 160-0802-01 MICROCIRCUIT,DI:4096 X 8 EEPROM 

A20U5040 160-0728-01 MICROCIRCUIT,DI:2048 X 8 EEPROM 

Accessories Tab Page (at rear of manual) 

CHANGE the part number 062-4646-01 to 062-4646-02 

CHANGE the part number 070-2974-00 to 070-2974-01 

CHANGE the part number 062-5412-01 to 062-5412-03 

ADD these new listings: 

000-2775-000 

070-3936-00 8550 MDL SYSTEM USERS MANUAL V 2 

070-3937-00 8558 MDL SYSTEM REFERENCE BOOK V 2 

062-5994-00 OPERATING DISC V 2 

Page 1 of 1 
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