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NOTICE TO U.S.A. USERS: This equipment generates, uses, and can radiate ra­
dio frequency energy and if not installed and used in accordance with the instruc­
tions manual, may cause interference to radio communications. It has been tested 
and found to comply with the limits for a Qass A computing device pursuant to 
Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable 
protection against such interference when operated in a commercial environ­
ment. Operation of this equipment in a residential area is likely to cause interfer­
ence in which case the user at his own expense will be required to take whatever 
measures may be required to correct the interference. 

NOTICE TO CANADIAN USERS: This digital apparatus does not exceed the 
Class A limits for radio noise emissions from digital apparatus set out in the Radio 
Interference Regulations of the Canadian Department of Communications. 

Le present appareil numerique n'emet pas de bruits radim!lectriques depassant 
les limites applicables aux appareils numeriques de la c1asse A prescrites dans Ie 
Reglement sur Ie brouillage radioelectrique edicte par Ie ministere des Commu­
nications du Canada. 
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Purpose 

Contents of 
This Manual 

ABOUT THIS MANUAL 

This manual provides installation and operation information for the Texas Instru­
ments NuBus 1M system boards. The information in this document is intended to 
be used primarily by system designers, value-added-resellers, maintenance per­
sonnel, and system users. 

This manual is organized into four major parts, each identified by a title page. 
Each part contains a detailed table of contents, one or more sections, and an indi­
vidual index. A general outline of the manual is as follows: 

Title 

68020 Processor 

68030 Symmetric 
Processor 

68040MP Processor 

16/32-Megabyte Data 
Buffer Board 

NUPI-2 Board 
(Also known as the 
File Processor (SCSI)) 

Mass Storage 
Controller 

Communications 
Processor Boards 

Contents 

Section 1, Processor and Memory 
Section 2, 68020 Processor Unpacking 
Section 3, 68020 Processor Installation 

and Operation 

Section 1, 68030 Processor Introduction 
Section 2, 68030 Processor Unpacking 
Section 3, 68030 Processor Installation 

and Operation 

Section 1, 68040MP Processor Introduction 
Section 2, 68040MP Processor Unpacking 
Section 3, 68040MP Processor Installation 

and Operation 

Section 1, 16/32-Megabyte Data 
Buffer Board 

Section 2, Data Buffer Board Unpacking 
Section 3, Data Buffer Board Installation 

and Operation 

Section 1, NUPI-2 Overview 
Section 2, NUPI-2 Unpacking 
Section 3, NUPI-2 Installation and 

Operation 

Section 1, Mass Storage Controller 
Section 2, MSC Unpacking 
Section 3, MSC Installation and Operation 

Section 1, General Description 
Section 2, Unpacking the Board 
Section 3, Communication Processor 

Installation 

NuBus is a trademark of Texas Instruments Incorporated. 
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PROCESSOR AND MEMORY 

Introduction 

Processor Board 

Installation and Operation 

1.1 The System 1500 can have one or mUltiple processors in its system en­
closure. The processor in the lowest numbered slot is selected by software to 
be the system-test-boot-master (STBM) processor. The software protection 
adapter (SPA) must be installed on P2 of the slot containing the STBM pro­
cessor, and the system maintenance terminal (SMT) must be attached to one 
of the two ports on the SPA. If the SMT is local to the system enclosure, it 
should be connected to the 9600-baud port. If the SMT is not local to the 
system enclosure, a modem can be attached to the 1200-baud port of the 
SPA for communications to a remote system maintenance terminal. 

1.2 The System 1500 processor in Figure 1-1, a single board, uses the 
68020 32-bit microprocessor. The processor operates on the NuBus™ and 
supports limited input/output through the SMT port. Key features of the 
processor are: 

• Virtual memory - For sharing system operations, addressable to 
4 gigabytes 

• Three main buses - For addresses and data 

• 68020 microprocessor - For system operation and control, operating at 
16.7 MHz 

• 68881 floating-point coprocessor - For floating point calculations 

• 68851 paged-memory management unit (PMMU) - For memory control 

• Cache memory - For logical address, data, and instructions, 16 kilobytes 

• Main memory - For software operations, 2 megabytes of error­
correcting onboard memory with an optional 2 or 8 megabytes of memory 
on a piggyback board 

• Interrupt control chip (ICC) - For handling board and bus interrupts 

• Three timers - For real-time clock, interval timing, and time accounting 

• Nonvolatile random-access memory (NVRAM) - For system configura­
tion support 

• Read-only memory (ROM) - For board information and self-test 

The following figure shows a block diagram of the System 1500 processor 
board. 

NuBus is a trademark of Texas Instruments Incorporated. 
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Board Address 
Assignment 

Memory 
Expansion 

Processor and Memory 

1. 3 The address of the processor is determined by the slot 10 of the slot the 
processor occupies. No address switches or jumpers are needed on the pro­
cessor board. The slot lOs are hardwired. A processor board has an address 
range of F(S)OOOOOO through F(S)FFFFFF, where (S) is the slot address in 
the range of 0 through F. The 7-s10t enclosure uses only the slot addresses of 
o through 6. 

1. 4 Memory expansion is possible by keeping the same control logic and 
expanding the even and odd storage arrays. The piggyback expansion mem­
ory board (Figure 1-2) provides an additional 2 or 8 megabytes of memory. 

Figure 1-2 System 1500 Expansion Memory Board 

0000000000 8 0000000000 
0000000000 D 0000000000 
DDDDDDDDDD D 0000000000 

000000000 D 000000000 
o 0 

2287648 

Software 
Protection 
Adapter 

Installation and Operation 

1.5 The SPA (Figure 1-3) protects the operating system software. Only one 
SPA is used per system. The SPA mounts on the P2 connector of the 
backplane slot containing the processor board. For systems with multiple 
processors, the SPA should be installed on the P2 connector of the lowest­
numbered slot that contains a processor board; however, any slot that con­
tains a processor board is sufficient. Affixed to the. metal cover of the SPA is 
a label. The label contains the identification number of the SPA, and each 
SPA has an unique 10. The 10 code of the SPA must match the password 
that is in the boot software. 

68020 1-3 



Processor and .Memory 

Figure 1-3 Software Protecltion Adapter 

9600-baud port 

1200··baud port 
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68020 PROCESSOR UNPACKING 

Unpacking the 
System Board 
and Associated 
Cable Adapters 

Installation and Operation 

2.1 System owners who install their own system boards and associated 
cable adapters should perform the following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not Texas Instruments, is re­
sponsible for damage during shipment. Resolve all problems relating to 
shipping damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board 
and the cable adapter packing containers. 

CAUTION: The system board contains static-sensitive electronic 
components. To avoid damage to these components, ensure that you 
are well grounded before handling the system board. 

The recommended method is to use a static-control system consisting 
of a static-control floor or table mat and a static-control wrist strap. 
These are commercially available. If you do not have a static-control 
system, you can discharge any accumulated static charge by touching 
a grounded object prior to handling the system board. 

Before storing or transporting the system board, return it to its pro­
tective package. 

WARNING: Some of the system boards have a lithium battery that 
will discharge and possibly explode if the positive and negative ter­
minals of the battery are shorted together. DO NOT place the system 
board on a conductive surface, such as the outside surfaces of the 
static-protective shipping bag, as this can discharge the battery. The 
outside surface of all static-protective shipping bags are conductive. 

68020 2-1 



68020 Processor Unpacking 

Figure 2-1 

1.·2 68020 

5. As you unpack the system board (Figure 2-1) and the associated, cable 
adapters (Figure 2-2), inspect the equipment for shipping damage. If the 
inspection reveals damage that you feel is significant, stop the unpacking 
procedure and contact the carrier agent. After the carrier agent inspects 
the damage, contact a Texas Instruments Field Service office. Save all 
the packing material for future use whenever possible. 

System Board Shipping Container 

I 2287911 
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Figure 2-2 

Installation and Operation 

Typical Cable Adapter Shipping Container 

typical 
cable 
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static-protective 
bag 

I 2537189-2 

foam 
pads 

68020 Processor Unpacking 
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68020 PROCESSOR 
INSTALLATION AND OPERATION 

System Board 
Installation 

TI-Installed 
System Board 
and Associated 
Cable Adapters 

Installation and Operation 

3.1 The system board may be shipped installed in the enclosure, or depend­
ing on your system configuration and options, you may have to install the 
boards. You also may have to install the system board when upgrading your 
system. 

3.2 The following procedure outlines the tasks you must perform before TI 
installs your system board and associated cable adapters: 

1. Note the serial number on the box that contained this manual. 

2. Call the Field Service Communications Center (FSCC) at telephone 
number 1-800-572-3300 to schedule a site inspection (if required) and 
the equipment installation. Refer to your system installation manual for 
site requirements. The following information is required to schedule a TI 
installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the 
equipment 

WARNING: To eliminate the possibility of electrical shock during option 
or upgrade installation, you must isolate the system enclosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local peripher­
als connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

68020 . 3-1 



68020 Processor Installation and Operation 

Processor Board 
Installation 

3-2 68020 

CAUTION: All boards, options, adapters, and peripherals contain com­
ponents that arf! sensitive to static electricity. When handling any of 
these items, protect against static electricity by using wrist grounding 
straps, grounded working mats, and antistatic bags for moving or storing 
the items. 

3.3 Each processor board contains 2 megabytes of on-board memory and 
can support an additional 2 or 8 megabytes of piggyback expansion memory. 
Each System 1500 system enclosure must have one software protection 
adapter (SPA). Only persons knowing the correct login codes can gain access 
to the system. Each system enclosure must have one system maintenance 
terminal (SMT). The SMT is used in the initial boot of the system software 
and for running the disk-resident diagnostics. The following figure shows the 
processor board, the SPA, the SMT cable, the SMT, and the memory ex­
pansion board. 

WARNING: Eacllt processor board contains a lithium battery. Lithium 
batteries can explode if the positive and negative terminals are shorted 
together. DO NOT place the processor board on a conductive surface. 
The outside surfaces of all antistatic shipping bags are conductive; do 
not place the processor on an antistatic shipping bag. 

When working with the processor board, you must be careful not to short 
circuit the real-time clock battery. The battery is located at the upper front 
comer, behind the stiffener, of the processor board. Do not place the proces­
sor on top of the antistatic shipping bag; the outer surface of the shipping bag 
is conductive. 

Installation and Operation 



68020 Processor Installation and Operation 

Figure 3-1 Processor Board, Memory Option, and Cabling 
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Installing 
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3.3.1 The memory expansion board contains 2 or 8 megabytes of add-on 
memory for the processor board. The connectors located at the center of the 
expansion board mate with the two sets of pins located near the center of the 
processor board. There are six mounting holes on the processor and six 
mounting standoffs on the expansion board. The center set of holes and 
standoffs are offset to ensure that the expansion board can be mounted in 
only one orientation. To mount the expansion board: 

1. Remove the processor board from the system enclosure or its antistatic 
shipping bag, and place it on a nonconductive antistatic surface. 

WARNING: Each processor board contains a lithium battery. Lith­
ium batteries can explode if the positive and negative terminals are 
shorted together. DO NOT place the processor board on a conductive 
surface. The outside surfaces of all antistatic shipping bags are con­
ductive; do not place the processor on an antistatic shipping bag. 

2. Position the expansion board over the processor board so that all six of 
the mounting holes and mounting studs are aligned. 

68020 3-3 



68020 Processor Installation and Operation 

Installing the 
Processor Board 

Installing the 
Software Protection 

Adapter 

:3··4 68020 

3. Press the expansion board connectors onto the processor board mOl:lnting 
pins. Check t.o make sure that no pins were bent during the mounting of 
the expansion board. If a pin is bent, proceed as follows: 

a. Carefully lift the memory expansion board from the processor board. 

b. With a p,air of longnose pliers, carefully straighten the bent pin. 

c. Try again to install the memory expansion board. 

4. Install the six screws and washers that hold the expansion board to the 
processor board. With a 3/18 inch nut driver, tighten the screws firmly; 
do not over-tighten. 

5. Install the upgraded processor board in the enclosur~~ card cage. 

3.3.2 Access to the system backplane varies with the particular enclosure. 
Refer to the Computer Enclosure Installation and Operation manual for in­
structions on gaining access to the backplane and the actual insertion of the 
68020 board. 

3.3.3 The SPA protects your software from unauthorized use; system users 
must know the correct password to access system software. Each system en­
closure has only one SPA. 

For a system with one processor board, the SPA attaches on the backplane at 
P2 of the slot cOll1taining the processor board. The processor can go in any 
slot. The system boots from the processor board in the lowest numbered slot. 
The slots are numbered from right to left as you face the rear of the system 
enclosure. The SPA must go on P2 of the processor that. boots the system. 

Each SPA has an ID number located on the SPA board protective cover. 
Record the SPA ID number and the sales order number from the SPA label. 
You will need these numbers along with your customer number when obtain­
ing your system login code from Texas Instruments Incorporated. Infomla­
tion on obtaining the login code can be found in the System Operation 
manual. 

To install the SPA in a system with one processor board, perform the follow­
ing steps: 

1. Power off the computer enclosure and peripheral enclosure. Remove the 
ac power cord from the wall outlet. 

2. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. Locate P2 of 
the slot contBlining the processor board. 

3. Position the SPA so that the shield faces to the left, the 96-pin connector 
faces toward the backplane, and the two 18-pin cable ports are at the top 
of the SPA, facing out from the backplane. 

4. Slide the SPA into the mounting rails until it is seated in the backplane 
P2 connector. Refer to paragraph 3.3.4 and connect the cable from the 
SMT to the SPA. 

Installation and Operation 



Installing the 
SMT Cable 

Installation and Operation 

68020 Processor Installation and Operation 

5. Restore the enclosures to the physical condition they were in prior to this 
procedure. 

6. Reinstall the ac power cable, and power on the peripheral enclosure and 
the computer enclosure. 

To install the SPA in a system with more than one processor board, perform 
the following steps: 

1. Power off the computer enclosure and peripheral enclosure. Remove the 
ac power cord from the wall outlet. 

2. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. Locate P2 of 
the lowest numbered slot containing a processor board. 

3. Position the SPA so that the shield faces to the left, the 96-pin connector 
faces toward the backplane, and the two 1S-pin cable ports are at the top 
of the SPA facing out from the backplane. 

4. Slide the SPA into the mounting rails until it is seated in the backplane 
P2 connector. Refer to paragraph 3.3.4 and connect the cable from the 
SMT to the SPA. 

5. Restore the enclosures to the physical condition they were in prior to this 
procedure. 

6. Reinstall the ac power cable, and power on the peripheral enclosure and 
the computer enclosure. 

3.3.4 The SMT cable provides an interface between the SPA and the SMT. 
The lower cable connector on the SPA supports a baud rate of 1200 and is 
used when connecting the SPA to a modem for remote location support and 
system boot operation. The upper cable connector on the SPA supports a 
baud rate of 9600 and is used to connect a video display terminal (VDT). To 
install the SMT cable, proceed as follows: 

NOTE: The system supports only one SMT. Do not connect more than one 
SMT cable to the SPA at a time. 

1. Power off the system enclosure and peripherals. Remove the ac power 
cord from the system enclosure. 

2. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. 

3. Route the 1S-pin connector of the SMT cable to the SPA. 
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68020 Processor Installation and Operation 

Figure 3-2 

Installing 
the SMT 

SMT Parameters 

3-6 68020 

4. Attach the 18-pin cable connector to the port corresponding to the,speed 
of the device you are installing as follows: 

• Upper port - 9600 bits per second 

• Lower port - 1200 bits per second 

5. Attach the other end of the cable to the appropriate device, a VDT, or a 
modem. 

6. Restore the enclosures to the physical condition they were in prior to this 
procedure. 

7. Reinstall the .ac power cable, and power on the peripheral enclosure and 
computer endosure. 

Software Protection Adapter 

r------------------------------------------------------,.-----

2287649A 

.. 
I 

1 
e 
oC 
~ 

9600-baud port 

1200-·baud port 

3.3.5 The SMT is used exclusively for system booting, E~rror reporting, ex­
tended self-tests, and diagnostics control. The standard SMT is the Model 
924 VDT, but a Model 931 VDT can also be used. Refer to the 
Terminal/Printer Information manual for information on installing the VDT 
that your system will use as the SMT. 

3.3.6 The SMT must be set for the appropriate parameters for correct op­
eration during the boot process. Refer to the System Operation manual for 
information on the system boot process. 

Installation and Operation 



Operation of the 
Processor Board 
LED Indicators 

Installation and Operation 

68020 Processor Installation and Operation 

3.4 The operation of the processor board LEDs is as follows: 

• Top - Correctable memory error 

• Center - Uncorrectable memory error 

• Bottom - Board fault 

68020 3-7 
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Introduction 

Installation and Operation 

68030 PROCESSOR 
INTRODUCTION 

1.1 This section provides an introduction to the 68030 symmetric processor 
board, the optional 68030 memory expansion, and the software protection 
adapter (SPA). This information is organized into three major topics: 

• Features 

• Specifications 

• Reference documents 

The 68030 symmetric processor (Figure 1-1) is an advanced general-purpose 
processor for use in single processor and multiprocessor computing systems 
based on the NuBus TM high-speed data bus. The 68030 symmetric processor 
provides significant performance improvements over the original 68020-based 
System 1500 processor, and serves as the basis for high-performance models 
of the System 1000 Series, System 1500 numericlbusiness systems. 

Dynamic random-access memory (DRAM) chips on the processor board and 
on the piggyback memory expansion (Figure 1-2) provide local storage for 
processor data and instructions. Error-checking and correcting (ECC) logic 
protects both the on-board and expansion memories. User and supervisor 
cache memories provide high-speed memory access for enhanced perform­
ance. 

The SPA (Figure 1-3) provides a hardware identification number for correla­
tion with a software password required by TI System V operating system soft­
ware. The SPA provides terminal connections for a system maintenance 
terminal (SMT) , and must be installed on the processor that serves as the 
system test boot master. 

NuBus is a trademark of Texas Instruments Incorporated. 
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Figure 1-1 68030 Symmetric Processor 
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Figure 1-2 68030 Memory Expansion Board 
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Figure 1-3 
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1.2 The 68030 provides a number of features that enhance system perforrn­
ance. Key features of the processor include the following: 

• The virtual memory system allows the microprocessor to access the full 
4-gigabyte address space without regard to the much smaller amount of 
physical memory available. The demand-paged memory management 
scheme moves fixed-size pages of data between memory and mass storage 
disk drives. 

• The 68030 enhanced 32-bit microprocessor, operating at 33.33 mega­
hertz, serves as the central processor, bus controller, and memory man­
agement unit. The 68030 includes instruction pipeline logic, data and 
instruction cache memories, and other enhancements for high-speed 
operation. 

• The 68882 floating-point coprocessor, operating at 33.33 megahertz, pro­
vides high-speed floating-point arithmetic operations that conform to the 
IEEE floating .. point standard. 

• Separate 32-kilobyte user and 32-kilobyte supervisor cache memories 
provide high-speed access to often-used data and instructions. 

• Main memory provides 8 or 32 megabytes of on-board memory with op­
tional expansion to 64 megabytes. ECC logic protects against memory 
errors. 

• Dual-bus architecture separates shared resources from processor-only 
resources, allowing overlap of microprocessor local bus cycles and NuBus 
input/output cycles. 

Installation and Operation 
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68030 Processor Introduction 

• Nonvolatile random-access memory (NVRAM) with an internal, battery 
provides storage for system configuration parameters. 

• Read-only memory (ROM) stores permanent board information and self­
test programs. 

• The interrupt control chip (ICC) handles board interrupts and NuBus 
events. 

• Timers provide time accounting, interval measurement, and a battery­
maintained real-time clock (RTC). 

• The NuBus interface includes 16-word first-in, first-out (FIFO) buffers to 
maintain optimum data flow between the NuBus and the processor 
board. 

l.~J Table 1-1 lists the hardware specifications of the 68030 symmetric proc­
essor board. 

68030 Symmetric Processor Specifications 

Item 

Form factor 

Main 
mE~mory 

Error checking 

Cache memory 

Addressing 

NuBus slave 
operation 

NuBus master 
operation 

Specifications 

Triple-height Eurocard, with connectors and mounting 
provisions for piggyback 68030 memory expansion 

8 or 32 megabytes of ECC-protected DRAM 
on-board, with an additional 8, 16, or 32 megabytes 
on optional 68030 memory expansion 

Parallel ECC logic detects and corrects all single-bit 
errors and detects all 2-bit errors (on-board and 
expansion memory) 

32-kilobyte user cache and 32-kilobyte supervisor 
cache memories using 20-nanosecond static RAM 
devices with parity protection 

8 megabytes accessible at the NuBus slot address, 
FsOOOOOO. All memory accessible via a loadable 
base register that biases the on-board and expansion 
memory into NuBus global address space 

Supports NuBus slave reads or writes (8-bit bytes, 
16-bit halfwords, or 32-bit words) from external 
master to memory or physical bus registers. 
Accepts NuBus slave block transfers of 32-bit words. 

Reads or writes external slaves in bytes, halfwords, 
or words. Does not perform NuBus block transfers 
as a master. 
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68030 Symmetric Processor Specifications (Continued) 

Item 

Clock rate 

Power 
Processor 

Memory 
Expansion 

Temperature 
Operating 
Nonoperating 
Wet bulb 

Relative Humidity 
Operating 
Nonoperating 

Specifications 

33.33-megahertz processor clock, divided from 
output of 66.67-megahertz crystal-controlled oscillator 

+S volts, 12.0 amperes 
+12 volts, 0.04 amperes 
-12 volts, 0.02 amperes 

+S volts, 1.2 amperes 

10° to 35° C (50° to 95° F) 
-40° to 65° C (-40° to 149° F) 
27° C (80° F) maximum 

20% to 80% (noncondensing) 
5% to 95% (noncondensing) 

1. 4 For additional technical information on the 68030 symmetric processor 
and its application in different computing systems, refer to the following 
documents: 

• IEEE Standard for a Simple 32-Bit Backplane Bus: NuBus, IEEE Stan­
dard 1196-1987, (Institute of Electrical and Electronics Engineers, Inc.) 

• NuBus System Architecture General Description, TI part number 
2537171-0001 

• IEEE Standlzrd for Binary Floating-Point Arithmetic, ANSI/IEEE Stan­
dard 754-19.85, (Institute of Electrical and Electronics Engineers, Inc.) 

• TI System V Administrator's Guide, TI part number 2540539-0001 

• 68030 Symmetric Processor Field Maintenance Supplement, TI part 
number 2558002-0001 

• NuBus Systems System 1500 Field Maintenance, TI part number 
2549258-0001 

Installation and Operation 



68030 PROCESSOR UNPACKING 

Introduction 

Unpacking 

Installation and Operation 

2.1 This section describes how to unpack and handle the 68030 symmetric 
processor, the 68030 memory expansion, and the software protection 
adapter (SPA). 

The 68030 symmetric processor kit is packed in a system board shipping 
container (Figure 2-1). If you purchased a memory expansion, the board is 
packed in the same way as the processor, in a smaller box. The SPA is 
packed in a cable adapter shipping container (Figure 2-2). 

2.2 System owners who install their own system boards should perform the 
following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not Texas Instruments, is re­
sponsible for damage during shipment. Resolve all problems relating to 
shipping damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board 
and the cable adapter packing containers. 

CAUTION: The processor, memory expansion, and SPA circuit 
boards contain static-sensitive electronic components. To avoid dam­
age to these components, ensure that you are well grounded before 
handling the circuit boards. 

The recommended method is to use a static-control system consisting 
of a static-control floor or table mat and a static-control wrist strap. 
These are commercially available. If you do not have a static-control 
system, you can discharge any accumulated static charge by touching 
a grounded object prior to handling the circuit board. 

Before storing or transporting any circuit board, return it to its pro­
tective antistatic package. 

5. As you unpack the processor and expansion memory (Figure 2-1) or the 
SPA (Figure 2-2), inspect the equipment for shipping damage. If the 
inspection reveals damage that you feel is significant, stop the unpacking 
procedure and contact the carrier agent. After the carrier agent inspects 
the damage, contact a Texas Instruments Field Service office. Save all 
the packing material for future use whenever possible. 
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Figure 2-1 System Board Shipping Container 

r-----------------------------------------------------------.------

circuit board 

\.t, 
2287911 

2-2 68030 Installation and Operation 



Figure 2-2 

Installation and Operation 

Typical Cable Adapter Shipping Container 

I 2537189-2 

typical 
cable 

adapter 

static­
protective 

bag 

foam 
pads 

68030 Processor Unpacking 

68030 2-3 
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INSTALLATION AND OPERATION 

Introduction 

Configuration 
Restrictions 

Installation and Operation 

3.1 This section provides information on installation and operation of the 
68030 symmetric processor, the piggyback 68030 memory expansion, and 
the software protection adapter (SPA). The installation instructions apply to 
situations where you are adding the processor and/or memory expansion to 
an existing computer system. If you purchase a new computer system that 
includes these components, Texas Instruments installs them at the factory. 

If you purchase the processor and/or memory expansion to upgrade an exist­
ing system, you have the option of installing the boards yourself or having 
Texas Instruments perform the installation for you. 

3.2 There are hardware and software restrictions that apply to the installa­
tion and operation of the 68030 symmetric processor. These restrictions may 
change with hardware changes and software releases. Unless you are replac­
ing an existing 68030 processor, you should know about these restrictions. 
Present restrictions include: 

• TI System V, release 3.2.2 (or a later release) is required to support the 
68030 symmetric processor. Systems with multiple processors require the 
extended symmetric processing (ESP) license for the TI System V oper­
ating system software. 

• The 68030 processor is not compatible with the original 7-s10t chassis 
with local bus backplane shipped with early Explorer TM or Explorer LX TM 

systems. It is compatible with the NuBus-only backplanes shipped in pro­
duction models of the System 1000 Series, System 1500 computing sys­
tems. 

• Multiprocessor systems may include a mix of 68030 processors and 
68020 processors. However, some early-production 68020 processors are 
incompatible with 68030 processors and with later-production 68020 
processors. Part numbers of the fully-compatible 68020 processors are: 

• 2535860-0001 (rev. AN or any later revision level) 

• 2535860-0002 (all revision levels) 

• The processor board in the lowest-numbered NuBus slot serves as the 
system test boot master. If your system includes both 68020 processors 
and 68030 processors, install a 68030 processor (and SPA) in slot 0 for 
fastest system boot time. 

Explorer and Explorer LX are trademarks of Texas Insruments Incorporated. 
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Procedures 
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3.3 The following procedure outlines the tasks you must perform before TI 
installs your processor board, memory expansion, and SPA: 

1. Note the serial number from the original system documents or from the 
box that conltained this manual. 

2. Call the Fielld Service Communications Center (FSCC) at telephone 
number 1-800-572-3300 to schedule a site inspection (if required) and 
the equipment installation. Refer to your system installation manual for 
site requirem,ents. The following information is required to schedule a TI 
installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the 
equipment 

3.4 Processor installation is divided into three parts: mounting the memory 
expansion on the processor, installing the processor in the system enclosure, 
and installing the SPA. Figure 3-1 shows the relationship between the proces­
sor, the memory expansion, the backplane, and the SPA. 

CAUTION: All boards, options, adapters, and peripherals contain com­
ponents that arle sensitive to static electricity. When handling any of 
these items, protect against static electricity by using wrist grounding 
straps, groundedl working mats, and antistatic bags for moving or storing 
the items. 
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Figure 3-1 68030 Processor, Memory Expansion, SPA, and Cabling 

P1 NuBus 

system 
maintenance 

terminal 

.0 • O. 

• 

68030 memory expansion 
pn 2558090 

I P5 

• 
I P4 

- - ---~==---

: fault 
~ LEDs 

68030 symmetric 
processor board 

pn 2558085 P3 

I 2557941-9 

Installing 
the Memory 

Expansion 

Installation and Operation 

remote system 
maintenance 

terminal 

3.4.1 The 68030 memory expansion board mounts piggyback on the 68030 
processor board and does not occupy an additional NuBus slot. This board is 
not compatible with the 68020 processor, and the connector scheme is differ­
ent to prevent confusion. An insulating shield prevents electrical contact be­
tween the memory expansion board and an adjacent NuBus circuit board. 

A memory size code hardwired on the memory expansion notifies the proces­
sor of the presence and amount of additional memory. Part numbers for the 
different capacity boards are: 

Part Number 

2558090-0001 
2558090-0002 
2558090-0003 

Memory Capacity 

16 megabytes 
8 megabytes 

32 megabytes 

The 68030 memory expansion board has two female connectors in a row at 
the center of the board. These female connectors mate with the two male 
connectors located near the center of the processor board. Six metal stand­
offs on the expansion board mount on conductive pads on the processor 
board. The center set of standoffs and pads are offset to ensure that the 
expansion board can be mounted in only one orientation. 
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To install the expansion board on the 68030 processor board. refer to I:"igure 
3-2 and Figure 3-3 for reference. and perform the following procedure: 

1. Observe all antistatic and board-handling precautions. 

2. Remove the processor board from the system enclosure or its antistatic 
shipping bag. and place it on an antistatic surface. Remove the memory 
expansion board from its antistatic shipping bag. 

3. Position the expansion board over the processor board with the compo­
nent side facing the processor board. Orient the expansion board over 
the processor board connectors so that all six of the metal standoffs and 
mounting pads are aligned. 

4. Gently press the expansion board connectors onto the processor board 
connectors. Do not force the connectors. If the connectors bind. care­
fully lift the E!xpansion board and check the processor board connectors 
for bent pins. If a pin is bent. proceed as follows: 

a. With a pair of long-nose pliers. carefully straighten the bent pin. 

b. Try again. to install the memory expansion board. 

5. Carefully thrE:!ad a 2-56 machine screw and washer from the back side of 
the processor through the mounting pad and into the base of each metal 
standoff. Use care not to cross-thread the machine screws. 

6. With a 3118 inch nut driver. secure all six mounting screws firmly without 
over-tightening them. 

NOTE: The metal standoffs carry operating voltages for the memory E~X­
pansion; all six mounting screws must be present and firmly secured to 
insure proper operation. 

7. Verify that the insulating shield is securely attached to the exposed wiring 
side of the memory expansion board. Two integral clips and two nylon 
push-on fasteners secure the shield in place. 

8. Install the upgraded processor board in the enclosure card cage as 
described in the next paragraph. 

InstaUation and Operation 
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Figure 3-2 Memory Expansion Mounting Provisions on the Processor Board 
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Figure 3-3 Memory Expansion Mounted on the Processor Board 
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Installing the 
Processor Board 

68030 

3.4.2 To install the 68030 symmetric processor board, observe all safety 
warnings and cautions while performing the following steps: 

1. Remove the processor board from its antistatic shipping bag and placE~ it 
on an antistatic surface. 

2. Remove powc~r from the system enclosure as described in the part of 
Computer Enclosure Installation and Operation that applies to your 
system enclosure. 

Installation and Operation 
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Installation and Operation 

68030 Processor Installation and Operation 

WARNING: To eliminate the possibility of electrical shock during option 
or upgrade installation, you must isolate the system enClosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local 
peripherals connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

3. Gain access to the system enclosure card cage as described in Computer 
Enclosure Installation and Operation. 

4. Select the NuBus slot location using the processor slot location conven­
tions that apply to your system. Slot conventions for System 1000 Series, 
System 1500 computer systems appear in Computer Enclosure Installa­
tion and Operation. 

5. Install the processor board in the selected slot, following the instructions 
for Eurocard circuit board installation. If the processor includes the pig­
gyback memory expansion, take care not to snag the memory expansion 
board or its insulating shield on an adjacent logic board. 

6. Record the slot location and secure the card cage door or cover. 

7. If the processor does not require the SPA or if the SPA is already in­
stalled in the slot position, close the system enclosure and return the 
system to operation. To install the SPA, go on to the next paragraph. 

3.4.3 Each system enclosure must have one SPA to enable the booting and 
execution of the TI System V operating system software. A password embed­
ded in the SPA must match a password embedded in the TI System V oper­
ating system to verify that the software is installed on a properly-licensed 
machine. 

The SPA serves a second purpose, as a cable adapter that connects the proc­
essor board to the system maintenance terminal (SMT). The SMT is a lim­
ited-purpose terminal that is used by the system administrator in the initial 
boot of the system software and for running the disk-resident diagnostics. 

The SPA must go on the backplane at connector P2 of the slot that holds the 
processor that boots TI System V. For a system with one processor board, the 
SPA attaches on the backplane at P2 of whatever slot contains the processor 
board. 

In a multiprocessor system, processors arbitrate for the right to be the system 
test boot master (STBM) that controls both the SMT and the boot process. 
By convention, the processor in the lowest-numbered slot will win the arbitra­
tion and become the STBM. Therefore, the SPA goes in P2 of the lowest­
numbered slot that holds a TI System V processor. 
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NOTE: 00 not attempt to install the SPA in any slot that contains an 
Explorer, Explorl~r II TM, Explorer II Plus TM, or other Explorer-family symbolic 
processor. The SPA works only with numeric processors that execute TI 
System V in a System 1000 Series, System 1500 or Explorer LX computing 
system. 

Each SPA has an 10 number located on the SPA board protective cover 
(Figure 3-4). Rec!ord the SPA 10 number from the SPA label. You will need 
the SPA 10 number and the sales order number if you ever have to purchase 
a replacement SPA from Texas Instruments. Additional information on the 
SPA and SPA password appears in the System Operation manual. 

To install the SPA, perform the following steps: 

1. Remove the SPA from its antistatic shipping bag and place it on an antis­
tatic surface. 

2. Remove power from the system enclosure as described in the part of 
Computer Entclosure Installation and Operation that applies to your sys­
tem enclosure. 

WARNING: To .eliminate the possibility of electrical shock during opUon 
or upgrade inst~dlation, you must isolate the system enclosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local 
peripherals Iconnected to the system enclosure. 

3. Disconnect ull interface cables between the systE~m enclosure and 
all remote peripherals. 

4. Unplug the ~;ystem enclosure power cable from thle wall outlet. 

3. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. Locate P2 of 
the slot containing the processor board. In a multiproc1essor system, sellect 
the lowest-numbered slot that contains a processor board. 

4. Position the SPA so that the shield faces to the left, the 96-pin connector 
faces toward the backplane, and the two 1 B-pin cable ports are at the top 
of the SPA, Jfacing out from the backplane. 

5. Slide the SPA into the mounting rails until it is seated in the backplane 
P2 connector. 

6. Install the Sl\r1T cable in the SPA port, following the instructions in the 
next paragraph. 

Explorer II and Expllorer II Plus are trademarks of Texas Instruments Incorporated. 
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68030 Processor Installation and Operation 

3.4.4 The following procedure describes direct cabling from the SPA to a 
local video display terminal (VDT) or to a modem for communication with a 
remote SMT. If your system includes the diagnostic panel with local/remote 
switching, refer to the 16-s10t computer enclosure description in Computer 
Enclosure Installation and Operation for diagnostic panel cabling 
information. 

The SMT cable provides an interface between the SPA and the SMT. The 
lower cable connector on the SPA supports a baud rate of 1200 and is used 
when connecting the SPA to a modem for remote location support and sys­
tem boot operation. The upper cable connector on the SPA supports a baud 
rate of 9600 and is used to connect a local video display terminal (VDT). To 
install the SMT cable, proceed as fO,Hows: 

1. Verify that power is off the system enclosure and peripherals and that the 
ac power cord is removed from the· system enclosure. 

2. Gain access to the the rear of the backplane as described in Computer 
Enclosure Installation and Operation. 

3. Route the lS-pin connector of the SMT cable to the SPA. 

4. Attach the IS-pin cable connector to the port corresponding to the speed 
of the device you are installing, as follows: 

• Upper port - 9600 bits per second (local console) 

• Lower port - 1200 bits per second (modem) 

NOTE: The system supports only one SMT. Do not connect more than 
one cable to the SPA at a time unless the system enclosure includes the 
diagnostic panel with SMT remote/local switching, as described in Com­
puter Enclosure Installation and Operation. 

5. Attach the other end of the cable to the appropriate VDT or modem. 

6. Close the system enclosure and return the system to operation. Refer to 
Terminal/Printer Information and to the manual for your particular ter­
minal for SMT setup data. Additional information on the system boot 
process appears in System Operation and in the TI System V 
documentation. 
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Figure 3-4 
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3.5 Four LED indicators are located on the board edge, as shown in 
Figure 3-5. These indicators are: 

• Green (top) - Programmable interval timer (PIT) overrun 

• Yellow - Correctable memory error 

• Red - Uncorrectable memory error 

• Red (bottom) - Self-testlboard fault 

The green PIT overrun indicator remains on while the processor services nor­
mal PIT interrupts. The indicator remains on to indicate normal processor 
operation. The PIT overrun indicator may tum off momentarily as part of the 
power-up self-test and system boot process. 

The yellow correctable memory error LED lights when the processor detects 
and corrects a single-bit read error in the on-board or expansion memory. 
The indicator latl:hes on the first error, and does not clear until a reset occurs 
or a software command clears the latch. TI System V periodically reads the 
indicator status and clears the indicator latch. If the error log shows repeated 
errors, memory performance is deteriorating. Service personnel should run 
memory diagnostic tests to confirm the problem and detect the failing device. 

Inst(.!llation and Operation 



Figure 3-5 

Installation and Operation 

68030 Processor Installation and Operation 

The red uncorrectable memory error LED lights when any 2-bit read error 
occurs in on-board or expansion memory. The processor cannot correct the 
error automatically. If the error is the result of a memory read by a remote 
NuBus master, the processor informs the NuBus master via a status code at 
the end of the bus transfer. The uncorrectable error signal latches on the first 
uncorrectable error, and does not clear until a reset occurs or a software 
command clears the latch. If the indicator comes on at any time (except 
temporarily during self-test), service personnel should run memory diagnostic 
tests to confirm the problem and detect the failing device(s). 

The red self-testlboard fault LED lights at power-up and remains on until the 
self-tests complete successfully. The LED is controllable via a remote STBM 
processor or by the on-board 68030 processor. 
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68040MP PROCESSOR 
INTRODUCTION 

1.1 This section provides an introduction to the 68040MP processor board, the 
68040MP memory expansion, the software protection adapter (SPA), and the 
LAN/SCSI adapter. This information is organized into three major topics: 

• Features 

• Specifications 

• Reference documents 

The 68040MP processor (Figure 1-1) is an advanced general-purpose processor 
for use in single processor and multiprocessor computing systems based on the 
NuBus"'" high-speed data bus. The 68040MP processor provides significant per­
formance improvements over both the original 68020-based System 1500 proces­
sor and the 68030-based System 1500 processor, and serves as the basis for 
high-performance models System 1500 Computer. Several application-specific 
integrated circuits (ASICs) provide superior functionality. Through the use of 
memory expansion boards and the use of ASICs, space requirements on the pro­
cessor board have been reduced and additional functions have been added to the 
processor assembly. Located on the 68040MP processor assembly is a SCSI Bus 
controller and a high-performance LAN 802.3 Ethernet controller. 

Dynamic random-access memory (DRAM) chips on the piggyback memory ex­
pansion (Figure 1-2) provide local storage for processor data and instructions. Er­
ror-checking and correcting (ECC) logic protects the expansion memories. Cache 
memory provides high-speed memory access for enhanced performance. 

The SPA (Figure 1-3) provides a hardware identification number for correlation 
with a software password required by TI System V operating system software. The 
SPA provides terminal connections for a system maintenance terminal (SMT), 
and must be installed on the processor that serves as the system test boot master 
(STBM). 

The on-board SCSI Bus controller, with the addition of the LAN/SCSI adapter, 
provides a high performance SCSI interface that maximizes data throughput and 
minimizes command processing overhead. The MC68010 microprocessor pro­
vides bus control, status, and data transfer operations for a maximum of seven 
mass storage devices on the SCSI bus. 

The high performance LAN controller provides a single-channel interface be­
tween the host computer and a local area network (LAN). A switch located on the 
LAN/SCSI adapter assembly allows the LAN controller to be configured to sup­
port either the IEEE 802.3 Ethernet (AUI) or the IEEE 802.3a Cheapernet 
(BNC) standard. 

NuBus is a trademark of Texas Instruments Incorporated. 

68040MP 1-1 



68040MP Processor Introduction 

The LAN/SCSI adapter, Figure 1-4, is a peripheral cable adapter board connect­
ing to connector P3 on the backplane of the slot containing the 68040MP proces­
sor assembly. It provides for either an AUI or BNC LAN connection, as well as a 
SCSI bus controller to support external SCSI mass storage devices. Located on 
the lower left edge of the adapter is the switch used to select AUI or BNC. 

Figure 1-1 68040MP Processor 
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Figure 1-2 68040MP Memory Expansion Board 
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Figure 1-4 
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1.2 The 68040MP processor assembly provides a number of features that en­
hance system pe:rformance. Key features of the 68040MP processor include the 
following: 

• The virtual memory system allows the microprocessor to access the full 
4-gigabyte address space without regard to the much smaller amount of physi­
cal memory available. The demand-paged memory management scheme 
moves fixed··size pages of data between memory and mass storage disk drives. 

• The 68040 enhanced 32-bit microprocessor, operating at 33.3 megahertz, 
serves as the central processor, bus controller, and memory management 1llnit. 
The 68040 includes instruction pipeline logic, data and instruction cache me­
mories, and other enhancements for high-speed operation. 

• 128-kilobyte cache memory provides high-speed access to often-used data 
and instructions. 

• Memory expansion boards, using 4-megabit DRAM devices, provide 32- to 
128-megabYltes of main memory. ECC logic protects against memory errors. 
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Table 1-1 
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68040MP Processor Introduction 

• Dual-bus architecture separates shared resources from processor~only 
resources, allowing overlap of microprocessor local bus cycles and NuBus in­
put/output cycles. 

• Nonvolatile random-access memory (NVRAM) with an internal battery pro­
vides storage for system configuration parameters. 

• Read-only memory (ROM) stores permanent board information and self-test 
programs. 

• The interrupt controller internal to the Bus Interface ASIC (BIF) handles 
board interrupts and NuBus events. 

• Timers provide time accounting, interval measurement, and a battery-main­
tained real-time clock (RTC). 

• The NuBus interface includes 16-word first-in, first-out (FIFO) buffers to 
maintain optimum data flow between the NuBus and the processor board. 

• The on board LAN controller supports the IEEE 802.3 Ethernet (AUI) and 
the IEEE 802.3a Cheapemet (BNC) LAN standards. 

• The on board SCSI bus controller supports the SCSI-2 interface standard and 
supports fast device reads up to 10 megabytes per second. 

1.3 Thble 1-1 lists the hardware specifications of the 68040MP processor board. 

68040MP Processor Specifications 

Item 

Form factor 

Main 
memory 

Error checking 

Cache memory 

Addressing 

NuBus slave 
operation 

Specifications 

Thiple-height Eurocard, with connectors and mounting 
provisions for piggyback 68040MP memory expansion 

32 to 128 megabytes of ECC-protected DRAM 
using one to four memory expansion boards 

Parallel ECC logic detects and corrects all single-bit 
errors and detects a1l2-bit errors 

132-kilobyte cache memory using 20-nanosecond static 
RAM devices with parity protection 

8 megabytes accessible at the NuBus slot address, 
FsOOOOOO. All memory accessible via a loadable 
base register that biases the on-board and expansion 
memory into NuBus global address space 

Supports NuBus slave reads or writes (8-bit bytes, 
16-bit halfwords, or 32-bit words) from external 
master to memory or physical bus registers. 
Accepts NuBus slave block transfers of 32-bit words. 
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Reference 
Documents 

1-6 68040MP 

68040MP Processor Specifications (Continued) 

Item 

NuBus master 
operation 

Specifications 

Reads or writes external slaves in bytes, halfwords, 
or words. The SCSI controller performs NuBus block 
transfers as a master: however, the CPU performs only 
single transfers. 

SCSI bus controller SCSI-2 Controller, SCSI reads of 10 megabytes per 
second 

LAN interface 

CPU Clock rate 

Power 
Processor 

Memory 
Expansion 

Temperature 
Operating 
Nonoperating 
Wet bulb 

Relative Humidity 
Operating 
Nonoperating 

33.3-megahertz processor clock 

+5 volts, 12.0 amperes 
+ 12 volts, 0.04 amperes 
-12 volts, 0.02 amperes 

+5 volts, 1.2 amperes 

10° to 35° C (50° to 95° F) 
-40° to 65° C (_40° to 149° F) 
27° C (80° F) maximum 

20% to 80% (noncondensing) 
5% to 95% (noncondensing) 

1.4 For additional technical information on the 68040MP processor and its ap­
plication in different computing systems, refer to the following documents: 

• IEEE Standard for a Simple 32-Bit Backplane Bus: NuBus, IEEE Standard 
1196-1987, (Institute of Electrical and Electronics Engineers, Inc.) 

• NuBus System Architecture General Description, TI part number 
2537171-0001 

• IEEE Standard for Binary Floating-Point Arithmetic, ANSI/IEEE Standard 
754-1985, (Institute of Electrical and Electronics Engineers, Inc.) 

• TI System V Administrator's Guide, TI part number 2540539-0001 

• NuBus Systems System 1500 Field Maintenance, TI part number 2549258-0001 
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68040MP PROCESSOR UNPACKING 

Introduction 

Unpacking 

Illstallatioll alld Operatioll 

2.1 This section describes how to unpack and handle the 68040MP processor, 
the 68040MP memory expansion, software protection adapter (SPA), and the 
LAN/SCSI adapter. 

The 68040MP processor kit is packed in a system board shipping container 
(Figure 2-1). If you purchased a memory expansion, the board is packed in the 
same way as the processor, in a smaller box. The SPA and the LAN/SCSI adapter 
are each packed in cable adapter shipping containers (Figure 2-2). 

2.2 System owners who install their own system boards should perform the fol­
lowing steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection reveals 
damage to the shipping container, contact the carrier agent for instructions 
on filing a claim. The carrier, not Thxas Instruments, is responsible for dam­
age during shipment. Resolve all problems relating to shipping damage be­
fore proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board and 
the cable adapter packing containers. 

CAUTION: The processor, memory expansion, SPA, and LAN/SCSI adapter 
circuit boards contain static-sensitive electronic components. To avoid dam­
age to these components, ensure that you are well grounded before handling 
the circuit boards. 

The recommended method is to use a static-control system consisting of a 
static-control floor or table mat and a static-control wrist strap. These are 
commercially available. If you do not have a static-control system, you can 
discharge any accumulated static charge by touching a grounded object prior 
to handling the circuit board. 

Before storing or transporting any circuit board, return it to its protective an­
tistatic package. 

5. As you unpack the processor and expansion memory (Figure 2-1), the SPA, 
or the LAN/SCSI adapter (Figure 2-2) inspect the equipment for shipping 
damage. If the inspection reveals damage that you feel is significant, stop the 
unpacking procedure and contact the carrier agent. After the carrier agent 
inspects the damage, contact a Texas Instruments Field Service office. Save 
all the packing material for future use whenever possible. 
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68040MP PROCESSOR 
INSTALLATION AND OPERATION 

Introduction 

Configuration 
Restrictions 

Installation and Opemtion 

3.1 This section provides information on installation and operation of the 
68040MP processor, the piggyback 68040MP memory expansion, the software 
protection adapter (SPA), and the LAN/SCSI adapter. The installation instruc­
tions apply to situations where you are adding the processor and/or memory ex­
pansion to an existing computer system. If you purchase a new computer system 
that includes these components, Texas Instruments installs them at the factory. 

If you purchase the processor and/or memory expansion to upgrade an existing 
system, you have the option of installing the boards yourself or having Thxas 
Instruments perform the installation for you. 

3.2 There are hardware and software restrictions that apply to the installation 
and operation of the 68040MP processor. These restrictions may change with 
hardware changes and software releases. Unless you are replacing an existing 
68040MP processor, you should know about these restrictions. Present restric­
tions include: 

• TI System V, release 3.3.1 (or a later release) is required to support the 
68040MP processor. Systems with multiple processors require the extended 
symmetric processing (ESP) license for the TI System V operating system 
software. 

• GDOS, release 2.9 (or a later release) is required to support the 68040MP 
processor. 

• The 68040MP processor is not compatible with the original 7-slot chassis with 
local bus backplane shipped with early Explorer 1M or Explorer LX 1M systems. 
It is compatible with the NuB us-only backplanes shipped in production mod­
els of the System 1000 Series, System 1500 computing systems. 

• Multiprocessor systems may include a mix of 68040MP processors, 68030 pro­
cessors, and 68020 processors. However, some early-production 68020 pro­
cessors are incompatible with 68040MP processors, 68030 processors, and 
with later-production 68020 processors. Part numbers of the fully-compatible 
68020 processors are: 

• 2535860-0001 (rev. AN or any later revision level) 

• 2535860-0002 (all revision levels) 

• The processor board in the lowest-numbered NuBus slot serves as the system 
test boot master (STBM). If your system includes a mix of processor types, 
install a 68040MP processor (and SPA) in slot 0 for fastest system boot time. 

• The Ethernet controller on the 68040MP does not support TI's network ter­
minal concentrators (NTCs). 

Explorer and Explorer LX. are trademarks of lexas Instruments Incorporated. 
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Arranging for 
TI Installation 

Installation 
Procedures 

3-2 68040MP 

3.3 The following procedure outlines the tasks you must perform before 11 
installs your processor board, memory expansion, SPA, or LAN/SCSI adapter: 

1. Note the serial number from the original system documents or from the box 
that contained this manual. 

2. Call the Fidd SelVice Communications Center (FSCC) at telephone number 
1-800-572-3300 to schedule a site inspection (if required) and the equipment 
installation. Refer to your system installation manual for site requirements. 
The following information is required to schedule a 11 installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number ifthe installation was not ordered with the equip­
ment 

3.4 Processor installation is divided into four parts: mounting the memory ex­
pansion on the processor, installing the processor in the system enclosure, instal­
ling the SPA, and installing the LAN/SCSI adapter. Figure 3-1 shows the relation­
ship between the processor, the memory expansion, the backplane, the SPA, and 
the LAN/SCSI adapter. 

CAUTION: All boards, options, adapters, and peripherals contain components 
that are sensith'e to static electricity. When handling any of these items, protect 
against static el,ectricity by using wrist grounding straps, grounded working mats, 
and antistatic bags for moving or storing the items. 
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3.4.1 Up to four 68040MP memory expansion boards can be mounted piggyback 
on the 68040MP processor board, not requiring additional NuBus slots. These 
boards are not compatible with the 68020 processor or the 68030 processor, and 
the board size and connector scheme are different to prevent confusion. At least 
one memory expansion board is required, and it must be installed at location 0, 
with additional memory boards installed in locations 1,2, and 3 respectively. 

A memory size code hardwired on the memory expansion notifies the processor of 
the presence and amount of additional memory. Kit and board ]evel part numbers 
for the different capacity memory expansion boards are: 

Kit Part Number 

2580277 -0001 
2580278-0001 

Board Part Number 

2580160-0002 
2580160-0001 

Memory Capacity 

16 megabytes 
32 megabytes 

The 68040MP memory expansion boards have two 100-pin female connectors ]0-
cated at one end of the board. These female connectors mate with the male con­
nectors located near the edge of the processor board. There are four pairs of male 
connectors on the 68040MP processor board. The location of each pair is num­
bered. The first memory expansion board must be installed at location 0, while 
additional memory boards should be installed at locations 1, 2, and 3, respectively. 
A metal standoff on the expansion board mounts on the processor board. 
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Figure 3·2 

3-4 68040MP 

To instal1 a memory expansion board on the 68040MP processor board, refer to 
Figure 3-2 and Figure 3-3, and perform the fol1owing procedure: ' 

1. Observe all antistatic and board-handling precautions. 

2. Remove the processor board from the system enclosure or its antistatic ship­
ping bag, and place it on an antistatic surface. Remove the memory expansion 
board from its antistatic shipping bag. 

3. Position the expansion board, connector side down, over the lowest num­
bered available expansion location on the processor board, aligning the 1two 
1OO-pin connectors. 

4. Gently press the expansion board connectors onto the processor board con­
nectors. Do not force the connectors. If the connectors bind, carefully lift the 
expansion board and check the processor board connectors for bent pins. If a 
pin is bent, proceed as follows: 

a. With a pair of long-nose pliers, carefully straighten the bent pin. 

b. 'll:y again to install the memory expansion board. 

S. Carefully thread the provided 4-40 machine screw from the back side of the 
processor and into the base of the metal standoff. Use care not to cross-thread 
the machine screw. 

6. With a 3/16 inch nut driver, secure the mounting screw firmly without over­
tightening it. 

7. Install the upgraded processor board in the enclosure card cage as described 
in the next paragraph. 

Memory Expansion Mounting Provisions on the Processor Uoard 
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Figure 3-3 Memory Expansion Mounted on the Processor Board 
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Installing the 3.4.2 Th install the 68040MP processor board, obselVe all safety warnings and 
Processor Board cautions while performing the following steps: 

Installation and Operation 

1. Remove the processor board from its antistatic shipping bag and place it on an 
antistatic surface. 
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Installing 
the SPA 

68040MP 

2. Remove power from the system . enclosure as described in the part of 
Computer Enclosure Installation and Operation that applies to your'system 
enclosure. 

WARNING:: To eliminate the possibility of electrical shock during option or 
upgrade installation, you must isolate the system enclosure from all potential 
energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals .. 

2. Disconnect the power cable from the wall outlet of all local 
periphE!rals connected to the sy~tem enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

3. Gain access to the system enclosure card cage as descriibed in Computer En­
closure Installation and Operation. 

4. Select the NuBus slot location using the processor slot location conventions 
that apply to your system. Slot conventions for System 1000 Series, System 
1500 computer systems appear in Computer Enclosure Installation and Opera­
tion. 

5. Install the processor board in the selected slot, following the instructions for 
Eurocard circuit board installation. Thke care not to snag the memory expan­
sion board(s) on an adjacent logic board. 

6. Record the slot location and secure the card cage door .or cover. 

7. If the processor does not require the SPA or the LAN/SCSI cable adapter; or 
if they are already installed in the slot position, close the system enclosure and 
return the system to operation. If the SPA or cable adapter must be installed, 
refer to the following paragraphs. 

3.4.3 Each system enclosure must have one SPA to enable the booting and 
execution of the TI System V operating system software. A password embedded 
in the SPA must match a password embedded in the TI System V operating system 
to verify that the software is installed on a properly-licensed machine. 

The SPA serves a second purpose, as a cable adapter that connects the processor 
board to the system maintenance terminal (SMT). The SMT is a limited-purpose 
terminal that is 1llsed by the system administrator in the initial boot of the system 
software and for running the disk-resident diagnostics. 

The SPA must gIQ on the backplane at connector P2 of the slot that holds the pro­
cessor that boots TI System V. For a system with one processor board, the SPA 
attaches on the backplane at P2 of whatever slot contains the processor board. 

Installation and Operation 



Installation and Operation 

68040MP Processor Installation and Operation 

In a multiprocessor system, processors arbitrate for the right to be the system test 
boot master (STBM) that controls both the SMT and the boot process. By conven­
tion, the processor in the lowest-numbered slot will win the arbitration and be­
come the STBM. Therefore, the SPA goes in P2 of the lowest-numbered slot that 
holds a TI System V processor. 

NOTE: 00 not attempt to install the SPA in any slot that contains an Explorer, 
Explorer II 1M Explorer II Plus 1M , or other Explorer-family symbolic processor. 
The SPA works only with numeric processors that execute TI System V in a 
System 1500 or Explorer LX computing system. 

Each SPA has an 10 number located on the SPA board protective cover 
(NO TAG). Record the SPA 10 number from the SPA label. You will need the SPA 
10 number and the sales order number if you ever have to purchase a replacement 
SPA from Texas Instruments. The same SPA is used on 68020, 68030, and 
68040MP processors. Additional information on the SPA and SPA password ap­
pears in the System Operation manual. 

To install the SPA, perform the following steps: 

1. Remove the SPA from its antistatic shipping bag and place it on an antistatic 
surface. 

2. Remove power from the system enclosure as described in the part of 
Computer Enclosure Installation and Operation that applies to your system 
enclosure. 

WARNING: To eliminate the possibility of electrical shock during option or 
upgrade installation, you must isolate the system enclosure from all potential 
energy sources. To isolate the system enclosure: 

1. Power otT the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local 
peripherals connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

3. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. Locate P2 of the 
slot containing the processor board. In a multiprocessor system, select the 
lowest-numbered slot that contains a processor board. 

Explorer II and Explorer II Plus are trademarks of Thxas Instruments Incorporated. 
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4. Position thl! SPA so that the shield faces to the left, the 96-pin connector faces 
toward the backplane, and the two 18-pin cable ports are at the top of the SPA, 
facing out from the backplane. 

5. Slide the SPA into the mounting rails until it is seated in the backplane P2 con­
nector. 

6. Install the SMT cable in the SPA port, following the instructions in the next 
paragraph. 

SPA Identification Label 

SPA should be installed at 
P-2 of the 2535860, 2558055, 

or 2580165 processor 
in the lowest number slot 

SPA 10 number: 9999 

3.4.4 The following procedure describes direct cabling from the SPA to a local 
video display terminal (VOT) or to a modem for communication with a remote 
SMT. If your system includes the diagnostic panel with local/remote switching, re­
fer to the 16-s10lt computer enclosure description in Computer Enclosure Installa­
tion and Operatinn for diagnostic panel cabling information. 

The SMT cable provides an interface between the SPA and the SMT. Figure 3-5 
shows the relationship between the processor, the SPA, and the SMT cable. The 
lower cable connector on the SPA supports a baud rate of 1200 and is used when 
connecting the SPA to a modem for remote location support and system boot op­
eration. The upper cable connector on the SPA supports a baud rate of 9600 and is 
used to connect alocal VOT. To install the SMT cable, proceed as follows: 

1. Verify that power is off the system enclosure and peripherals and that the ac 
power cord is removed from the system enclosure. 

2. Gain access to the the rear of the backplane as described in Computer Enclo­
sure Installation and Operation. 

3. Route the 18-pin connector of the SMT cable to the SPA. 

Installation and Operation 
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4. Attach the 18-pin cable connector to the port corresponding to the spe~d of 
the device you are installing, as follows: 

• Upper port - 9600 bits per second (local console) 

• Lower port - 1200 bits per second (modem) 

NOTE: The system supports only one SMT. Do not connect more than one 
cable to the SPA at a time unless the system enclosure includes the diagnostic 
panel with SMT remote/local switching, as described in Computer Enclosure 
Installation and Operation. 

5. Attach the other end of the cable to the appropriate VDT or modem. 

6. Oose the system enclosure and return the system to operation. Refer to Ter­
minal/Printer Infonnation and to the manual for your particular terminal for 
SMT setup data. Additional information on the system boot process appears 
in System Operation and in the TI System V documentation. 

Figure 3-5 68040MP Processor, Memory Expansion, SPA, and Cabling 
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Figure 3-6 
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3.4.5 The LAN/SCSI cable adapter assembly Figure 3-6 provides for either AUI 
or BNC Etherlilet connection, as well as a connection for the SCSI cable. It is 
installed on the: backplane at connector P3 of the slot in which the 68040MP pro­
cessor assembly is installed. When neither the LAN nor the SCSI options are be­
ing used, the LW/SCSI adapter need not be installed. 

LAN/SCSI Adapter 

NuDus 

connector '" 

I 2557941-28 I 

r""i--. SCSI bus 
c:onnector 

AUllBNC 
selection switch 

DNC 

AUI 

NOTE: Do not attempt to install the LAN/SCSI adapter in any slot that contains a 
68020 processor, a 68030 processor, or an Explorer, Explorer II, Explorer IT Plus, 
or other Explorer-family symbolic processor. The LAN/SC4)I adapter works only 
with the 68040l\IP processor assembly. 

Installation and Operation 
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To install the LAN/SCSI adapter, perform the following steps: 

1. Remove the LAN/SCSI adapter from its antistatic shipping bag and place it 
on an antistatic surface. 

2. If the LAN option is to be used, set the switch (Figure 3-6) to the appropriate 
Ethernet configuration. 

3. Remove power from the system enclosure as described in the part of Comput­
er Enclosure Installation and Operation that applies to your system enclosure. 

WARNING: To eliminate the possibility of electrical shock during option or 
upgrade installation, you must isolate the system enclosure from all potential 
energy sources. To isolate the system enclosure: 

1. Power otT the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local 
peripherals connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

4. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the rear of the backplane. Locate P3 of the 
slot containing the 68040MP processor board. 

5. Position the LAN/SCSI adapter so that the shield faces to the left, the 96-pin 
connector faces toward the backplane, and the Ethernet cable ports are at the 
top of the LAN/SCSI adapter, facing out from the backplane. 

6. Slide the LAN/SCSI adapter into the mounting rails until it is seated in the 
backplane P3 connector. 

7. Install the SCSI cable, if it is to be used, in the 50-pin SCSI port, following the 
instructions in (put section name here). 

8. If using the AUI LAN connection, refer to (put section name here) for cable 
installation instructions. If using the BNC LAN connection, refer to (put sec­
tion name here) before installing the cable. 
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Connecting an 
External SCSI Device 

3.4.6 The following procedure describes the cabling from the LAN/SCSI adapt­
er to one or more external SCSI devices. (See Figure 3-7.) The SCSI cable pro­
vides a connection between the internal SCSI bus and external SCSI devices. The 
lower cable connector on the LAN/SCSI is the SCSI connector. 

Figure 3-7 Connecting an External SCSI Device 
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To install the SCSI cable, proceed as follows: 

1. Verify that power is off the system enclosure and peripherals and that the ac 
power cord is removed from the system enclosure. 

2. Gain access to the the rear of the backplane as described in Computer Enclo­
sure Installation and Operation. 

3. Route the connector of the SCSI cable to the LAN/SCSI adapter. 

4. Attach the SCSI cable connector to the bottom connector on the LAN/SCSI 
adapter. 

Installation and Operation 
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5. Attach the other end of the cable to the appropriate SCSI device. 

IMPORTANT: Only use the SCSI terminator TI PIN 2236171-0001 with the 
68040MP. Earlier SCSI terminators can cause system failures. When connect­
ing the LAN/SCSI adapter to a Mass Storage Unit (MSU), the 50-pin AMP 
MODU terminator must be replaced with a MODU/CHAMP cable adapter, 
TI PIN 2236171-0001, and a CHAMP terminator, TI PIN 2562339-0001 
(Figure 3-8). MSU II or MSU IIa enclosures must also have the newer 
CHAMP terminator, TI PIN 2562339-0001, installed in place of the older 
CHAMP terminator, TI PIN 2236188-0001. 

6. Close the system enclosure and return the system to operation. Refer to Mass 
Storage Unit (MSU IIa) Installation and Operation, Peripheral Enclosure Instal­
lation and Operation, or Mass Storage Tower Installation and Operation, de­
pending on your configuration, for additional SCSI device setup information. 

SCSI Champ Terminator and MSU Cable Adapter 
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3.4.7 The following procedure describes cabling from the AUI connector on the 
LAN/SCSI adapter to an existing LAN (Figure 3-9)). An additional Ethernet 
cable assembly and Ethernet transceiver, are required. 

The Ethernet cable, TI PIN 2239129-0001, provides a connection between the 
1S-pin, male, ~10DU-type connector on the LAN/SCSI adapter to the male, 
1S-pin, D-type connector on the Ethernet transceiver, TI PIN 2244733-0001. To 
install the Ethernet cable assembly and transceiver on an existing Ethernet LAN, 
proceed as follows: 

1. Verify that !power is off the system enclosure and peripherals and that the ac 
power cord is removed from the system enclosure. 

2. Gain access to the the rear of the backplane as described in Computer Enclo­
sure Installation and Operation. 

3. Route the lS-pin, female, MODU-type connector of the Ethernet cable as­
sembly, TI part number 2239129-0001, to the LAN/SCSI adapter. 

4. Attach the llS-pin cable connector to the male, MODU··type connector all the 
top of the LAN/SCSI adapter. 

5. Close the system enclosure. 

6. Attach the lS-pin, female, D-type connector end of the Ethernet cable assem­
bly to the nc:~w transceiver, TI PIN 2244733-0001. To attach the cable, slidc:! the 
latch on the cable connector to the open position (Figur1e 3-9), place the cable 
connector over the male connector on the transceiver, and then slide the latch 
to its locked position. The slide latch should engage the two studs on the 
transceiver lconnector. 

7. Connect the existing Ethernet backbone cables to both screw connectors of 
the new transceiver. 

S. Return the system to operation. 

Installation and Openation 
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Figure 3-9 Connecting the AUI Connector to the end of an Existing Ethernet IAN 
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3.4.8 The following procedure describes connecting the BNC (Cheapernet) 
connector on ithe lAN/SCSI adapter to an existing Ethernet transceiver 
(Figure 3-10). 

The BNC T connector, TI PIN 0411063-0001, attaches to the LAN/SCSI adapter. 
A thin Ethernet cable assembly then connects the BNC T connector to the existing 
Ethernet transc,eiver, TI PIN 2244733-0001. To connect to an existing Ethernet 
LAN via the BNC connector of the LAN/SCSI adapter, proceed as follows: 

1. Verify that power is off the system enclosure and peripherals and that the ac 
power cord is removed from the system enclosure. 

2. Remove the: terminator from the existing Ethernet transceiver. 

3. Attach the thin Ethernet cable assembly, TI PIN 2239703-000n, to the trans­
ceiver. 

4. Gain access to the the rear of the backplane as described in Computer Enclo­
sure Installa,tion and Operation. 

5. Route the thin Ethernet cable assembly, TI part number 2239703-OOOn, to the 
lAN/SCSI adapter. 

6. Attach the thin Ethernet cable to the BNC T connector installed in step 5. 

7. Install the terminator removed in step 2 on the BNC T connector attached to 
the LAN/SCSI board. Connect the ground lug of the terminator to earth 
ground. Position the BNC T connector so that it does not interfere with the 
other cabling within the cabinet. 

8. Return the system to operation. 

Installation and Operation 
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Figure 3-10 Connecting the AUI Connector to the end of an Existing Thin Ethernet LAN 
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LED Indicator 
Operation 

3.5 Eight LED indicators are located on the board edge, as shown in 
Figure 3-11. TIlese indicators are: 

• Green (top) - SCSI terminator fuse okay 

• Yellow - SCSI bus fault 

• Red - SCSI fault 

• Red - LAN fault 

• Green - Programmable interval timer (PIT) OK 

• Red - Uncorrectable memory error 

• Yellow - LAN or SCSI sub-fault 

• Red (bottom) - Self-testlboard fault 

Figure 3-11 Processor Board LED Indicntors 
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The green SCSI terminator power fuse LED indicates that the 68040MP proces­
sor assembly is providing termination power, via a fuse on the board, to the mass 
storage devices on the SCSI bus. 

The yellow SCSI bus fault LED indicates that the SCSI bus or a mass storage de­
vice on the SCSI bus has failed. 

The red SCSI fault LED remains lit when the SCSI subsystem on the 68040MP 
processor assembly has failed. The other functions of the 68040MP processor as­
sembly may remain operational after the failure of the SCSI subsystem. 

The red LAN fault LED indicates that the LAN subsystem on the 68040MP pro­
cessor assembly has failed if it comes on at any time other than briefly during self­
test. The other functions of the 68040MP processor assembly may remain 
operational after the failure of the LAN subsystem. 

The green PIT OK indicator remains on while the processor services normal PIT 
interrupts. The PIT overrun indicator may turn off momentarily as part of the 
power-up self-test and system boot process. 

The red memory error LED lights when any read error occurs in expansion 
memory. Single bit errors are corrected automatically. The processor cannot cor­
rect 2-bit errors automatically. If the 2-bit error is the result of a memory read by a 
remote NuBus master, the processor informs the NuBus master via a status code 
at the end of the bus transfer. The error signal latches on the first uncorrectable 
error, and does not clear until a reset occurs or a software command clears the 
latch. If the indicator comes on at any time (except temporarily during self-test), 
service personnel should run memory diagnostic tests to confirm the problem and 
detect the failing device(s). 

The yellow LAN or SCSI sub-fault LED is illuminated when a fault is detected 
with the LAN or SCSI sub-system or interface. An error condition does not exist 
with the main 68040 processor, which may continue to be used. 

The red self-testlboard fault LED lights at power-up and remains on until the self­
tests complete successfully. The LED is controllable via a remote STBM proces­
sor or by the on-board 68040 processor. If the LED remains on after the self-tests 
have completed, service personnel should be contacted for repair. 
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Introduction 

16/32-MEGABYfE 
DATA BUFFER BOARD 

1.1 This section provides an introduction to the 16/32-megabyte data buffer 
board (Figure 1-1). This information is organized into three main topics: 

• Features 

• Specifications 

• Reference documents 

The 16/32-megabyte data buffer board is a standard triple-height Eurocard board 
that provides random-access memory for computing systems based on the 32-bit 
NuBus TM high-speed data bus. The data buffer board acts as a NuBus slave only, 
responding to access requests from processor boards, mass storage controllers, 
and other NuBus master devices. 

Figure 1-1 16/32-Megabyte Data ButTer Board 
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Features 
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The 16/32-megabyte data buffer board was first introduced as a primary/~econd­
ary processor memory for use with the Explorer II 1M symbolic processor, which 
has no onboard main memory. The data buffer board may be used with numeric 
processors and the TI System V operating system to serve as a disk cache memory 
for file system input/output (I/O) buffers and/or as a RA1vl disk. The 68040MP 
processor, the 68030 symmetric processor and the 68020 processor all have fast 
main memories and do not use the data buffer board for processor memory. 

The data buffer board can be populated with memory chips for 8-, 16-, or 
32-megabyte operation. There are no memory size jumpelrs on the data buffer 
board. The different capacity boards have the following part numbers: 

Part Number 

2540835-0001 
2540835-0003 
2540835-0004 

Memory Capacity 

32 megabytes 
16 megabytes 
8 megabytes 

The data buffer board is organized into four horizontal rows of 64 memory data 
chips. Each row consists of two memory banks (bank A and B) with 32 memory 
data chips in each bank. Also, four corresponding rows of 14 check-bit data chips 
provide storage for seven check bits for each 32-bit memory data word. 

1.2 The 16/32-megabyte data buffer board has the following key features: 

• The data buffer board is available in different memory capacities to match 
system needs-8 megabytes, 16 megabytes, or 32 megabytes, using groups of 
1-megabit dynamic random-access memory (DRAM) chips. 

• The data buffer board uses parallel error detection and correction (EDAC) 
logic that de:tects and corrects single-bit errors transparently. 

• A base register permits the on-board memory addresses to be moved any­
where in NuBus global address space. 

• NuBus int(~rface logic supports the following types of NuBus data 
transfers: 

• Slave n!ad and write cycles in 8-bit bytes, 16-bit NuBus halfwords, or 
32-bit NuBus words. 

• Slave read and write block transfers in increments of 2,4, 8, or 16 words. 

• The data buffer board conforms to the Thxas Instruments NuBus system ar­
chitecture and includes the configuration read-only memory (ROM), config­
uration register, and flag register required to support TI diagnostic testing 
and system boot software. 

• '!\vo fault light-emitting diode (LED) indicators on the board edge identify 
error conditions. The red LED indicates a board fault or an uncorrectable 
memory error. The yellow LED indicates a correctable memory error. 

Explorer II is a tradf:mark of lexas Instruments Incorporated 
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16/32-Megabyte Data Buffer Board 

1.3 Thble 1-1 lists the hardware specifications ofthe 16/32-megabyte data buffer 
board. 

16/32-Megabyte Data ButTer Board Specifications 

Item 

Form factor 

Capacity 

Error checking 

Access 

Addressing 

Clock input 

Read access time '" 
Single-word 
Block transfer 

Write access time'" 
Single-word 
Block transfer 

Power 
Idle board 
Active board 

Temperature 
Operating 
Nonoperating 
Wet bulb 

Relative Humidity 
Operating 
Nonoperating 

Note: 

Specifications 

'Triple-height Eurocard 

8, 16, or 32 megabytes of DRAM organized 39 bits 
wide (32-bit words plus 7 check bits) 

Parallel error checking and correction logic detects 
and corrects all singie-bit errors, detects all 
2-bit errors 

NuBus slave read or write in single bytes, halfwords, 
words, or slave block transfer of 2, 4, 8, or 16 words 

8 megabytes accessible on power up, starting at the 
NuBus slot address, FsOOOOOO. Loadable base register 
biases the memory into NuBus global address space 

10-megahertz NuBus clock with duty cycle of 
75 nanoseconds unasserted (high) and 
25 nanoseconds asserted (low) 

5 NuBus clock periods 
5 NuBus clock periods for the first word, 1 clock 
period for each additional word 

3 NuBus clock periods 
3 NuBus clock periods for the first word, 1 clock 
period for each additional word 

+5 volts, 11.8 amperes, 59 watts 
+5 volts, 17.0 amperes, 85 watts 

100 to 35° C (50° to 95° F) 
-400 to 65° C (-40° to 149° F) 
27° C (80 0 F) maximum 

20% to 80% (noncondensing) 
5% to 95% (noncondensing) 

* Read and write access times exclude NuBus arbitration time for the requesting NuBus master. 
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Reference 
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1.4 For additional technical information on the 16/32-megabyte data buffer 
board and its application in different computing systems, refer to the following 
documents: 

• IEEE Standard for a Simple 32-Bit Backplane Bus: NuBus, IEEE Standard 
1196-1987, (Institute of Electrical and Electronics Engineers, Inc.) 

• NuBus System Architecture General Description, TI part number 
2537171-0(X.n 

• Explorer 32-Megabyte Memory Board General Description, TI part number 
2537185-0001 

• TI System VAdministrator's Guide, n part number 2540539-0001 

• Explorer System Field Maintenance, TI part number 2243141-0001 

• Explorer System Field Maintenance Supplement, TI part number 2537183-0001 

• 16/32-Megabyte Data Buffer Board Field Maintenance Supplement, TI part 
number 2558003-0001 

• NuBus Systems System 1500 Field Maintenance, TI part number 2549258-0001 

NOTE: Various documents describe the 16/32-megabyte data buffer board under 
the following names: 32-megabyte memory board, Explorer II memory board and 
Explorer'" 32-megabyte memory board. 

Explorer is a trademark of Thxas Instruments Incorporated. 
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Unpacking 

Installation and Operation 

2.1 System owners who install their own circuit boards should perform the fol­
lowing steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection reveals 
damage to the shipping container, contact the carrier agent for instructions 
on filing a claim. The carrier, not Thxas Instruments, is responsible for dam­
age during shipment. Resolve all problems relating to shipping damage be­
fore proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the packing container. 

CAUTION: The data butTer board contains static-sensitive electronic compo­
nents. To avoid damage to these components, ensure that you are well 
grounded before handling the system board. 

The recommended method is to use a static-control system consisting of a 
static-control floor or table mat and a static-control wrist strap. These are 
commercially available. If you do not have a static-control system, you can 
discharge any accumulated static charge by touching a grounded object prior 
to handling the system board. 

Before storing or transporting the memory board, return it to its protective 
package. 

5. As you unpack the data buffer board (Figure 2-1), inspect the equipment for 
shipping damage. If the inspection reveals damage that you feel is significant, 
stop the unpacking procedure and contact the carrier agent. After the carrier 
agent inspects the damage, contact a Thxas Instruments Field Service office. 
Save all the packing material for future use whenever possible. 

6. Leave the data buffer board in its antistatic bag until you install it in the com­
puter system enclosure. 
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Figure 2-1 16/32-Megabyte Data Buffer Board Shipping Container 
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DATA BUFFER BOARD 
INSTALLATION AND OPERATION 

Introduction 

Configuration 
Restrictions 

Instalilltion and Operation 

3.1 This section provides information on installation and operation of the 
16/32-megabyte data buffer board. The installation instructions apply to situa­
tions where you are adding a memory board to an existing computer system. Uyou 
have purchased a new computer system that includes the data buffer board, the 
board is installed at the factory. 

Uyou purchased the data buffer board to upgrade an existing system, you have the 
option of installing the board yourself or having Texas Instruments perform the 
installation for you. 

CAUTION: All boards, options, adapters, and peripherals contain components 
that are sensitive to static electricity. When handling any of these items, protect 
against static electricity by using wrist grounding straps, grounded working mats, 
and antistatic bags for moving or storing the items. 

3.2 There are hardware and software restrictions on the number of data buffer 
boards within a computer system enclosure. These restrictions may change with 
hardware changes and software releases. Unless you are replacing an existing 
16/32-megabyte data buffer board, you should know about these restrictions. 
Present restrictions include: 

• TI System ~ release 2.3 operating system software supports up to 4 fully­
populated 32-megabyte data buffer boards for use as a software-managed 
RAM disk and/or as file system I/O buffer memory. This capability is not pres­
ent in earlier releases. 

• TI System V operating system software does not support use of the 
16/32-megabyte data buffer board as processor local memory. The NuBus 
overhead time makes the 32-megabyte memory inefficient for such use. 

• Adding the data buffer board must not exceed the operating current 
capability of the computer enclosure power supply. Refer to the specifica­
tions in Section 1 for the data buffer board current requirements. 

Contact your Thxas Instruments representative for additional information. 
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3.3 The following procedure outlines the tasks you must perform beforle TI 
installs your data buffer board: 

1. Note the system serial number from the original system documents or from 
the box that contained this manual. 

2. Call the Fie:ld SelVice Communications Center (FSCC) at telephone number 
1-800-572-3300 to schedule the installation. The following information is re­
quired to schedule a TI installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the eq[uip­
ment 

3.4 Th install the 16/32-megabyte data buffer board, observe all safety warnings 
and cautions while performing the following steps: 

1. Remove the memory board from the system enclosure or its antistatic ship­
ping bag, and place it on an antistatic surface. 

2. Record the amount of memory actually on the data buffer board. This ina 
formation is required to properly set up operating system parameters. 

3. Remove power from the system enclosure as described in the part of 
Computer Enclosure Installation and Operation that applies to your system 
enclosure. 

WARNING:: To eliminate the possibility of electrical shock during option or 
upgrade installation, you must isolate the system enclosure from all potential 
energy sources. To isolate the system enclosure: 

1. Power oft'the system enclosure and all peripherals .. 

2. Disconnect the power cable from the wall outlet of all local ]peripherals 
connected to the system enclosure. 

3. Discomlect all interface cables between the systE!m enclosure and all 
remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

4. Gain access to the system enclosure card cage as described in Computer 
Enclosure Installation and Operation. 
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Data Buffer Installation and Operation 

5. Install the data buffer board in a vacant slot, following the instructions for 
Eurocard circuit board installation provided in Computer Enclosure Installa­
tion and Operation. 

6. Close up the system enclosure and return the system to operation. Perform 
the extended memory diagnostic tests to verify memory operation. 

7. Refer to the information on external memory boards and RAM disk in the TI 
System V Administrator's Guide for information on partitioning the added 
memory between RAM disk and file system buffer cache. The operating sys­
tem cannot make use of the added memory until the appropriate parameters 
are modified and the system rebooted. 

3.5 Data buffer board operation consist's of interpreting the LED fault indica­
tors and performing the initial software setup operations. 

3.5.1 The data buffer board has two LED indicators (Figure 3-1) that provide 
information about fault status of the board. These indicators are: 

• Yellow - Correctable memory error 

• Red - Board fault or uncorrectable memory error 

The yellow correctable memory error LED lights when the data buffer board de­
tects and corrects a single-bit memory read error. The indicator latches on the first 
error and does not clear until a reset occurs or a software command clears the 
latch. If this indicator comes on consistently, memory performance is deteriorat­
ing. Service personnel should run memory diagnostic tests to confirm the problem 
and detect the failing device. 

The red error LED board fault or uncorrectable error LED may be driven by ei­
ther of two sources. Diagnostic software may drive the LED through the on-board 
configuration register. In this case, the LED is serving as the self-test and board 
fault indicator. Diagnostic tests, executed by a processor board, set the LED on at 
power-up and turn it off upon successful completion of the memory diagnostic 
tests. If the tests fail, the LED stays on. 

The other source that can drive the red LED is the uncorrectable memory error 
output of the EDAC circuitry. This error occurs when any 2-bit memory read error 
occurs. The data buffer board cannot correct the error automatically, but it does 
inform the NuBus master via a status code at the end of the bus transfer. The un­
correctable error signal latches on the first uncorrectable error and does not clear 
until a reset occurs or a software command clears the latch. If the indicator comes 
on at any time (except temporarily during self-test), service personnel should run 
memory diagnostic tests to confirm the problem and detect the failing device(s). 

3.5.2 Explorer software automatically incorporates the 16/32-megabyte data 
buffer board as processor local memory. TI System V software, release 2.3 and 
later, allows the system administrator to partition the added memory between a 
RAM disk and file system I/O buffers. 
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Figure 3-1 

3-4 32MB 

A RAM disk is Cll block of random-access memory that emulates the operation of a 
hard disk. Once a RAM disk is loaded with files (from a hard disk), processors can 
access files from the RAM disk much faster than from a real hard disk. Unlike a 
hard disk, all data in a RAM disk is lost in the event of a reset or a power failure. 
Writes to a RAJ\tf disk do not automatically update the source files on the hard 
disk. TI System V requires an explicit command to write the RAM disk files to the 
hard disk. A RAM disk is ideal for read-only files or for executable files that are 
not modified during execution. 

File system I/O buffers store fixed-size pages of data from the file system. These 
buffers are allocated in processor local memory and may also be allocated from 
the 16/32-megabyte data buffer board(s). These buffers act as a disk cache, and 
eliminate hard disk accesses to reach data that is present in the buffers. 

Allocation of memory to RAM disk or to file system I/O buffers is a system admin­
istrator function. For information on al10cating memory and on managing the 
RAM disk, refeI' to the information on external memory boards and RAM disk in 
your TI System V Administrator's Guide. 
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NUPI Subsystem 

NUPI Board 

Installation and Operation 

NUPI OVERVIEW 
1.1 The NuBus TM peripheral interface (NUPI) board. shown in Figure 1-1. 
converts the the internal system enclosure NuBus format data to the small 
computer system interface (SCSI) format for use by the DB380 disk. CT60 
cartridge tape, and MT3201 112-inch tape mass storage devices. The key 
features of the NUPI are: 

• Data transfer rates of up to 1.5 megabytes per second between the NuBus 
and the SCSI bus 

• Extensive onboard self-test diagnostic capability 

• Support for up to four mass storage enclosures 

The physical interface between the enclosure and the mass storage devices 
consists of a peripheral cable adapter (PCA) and a SCSI cable. The PCA 
connects to the backplane. connector P3. of each slot containing a NUPI 
board. (More than one NUPI can be installed in a system.) The SCSI cable 
connects from the PCA to the mass storage enclosure. 

1. 2 The NUPI board contains a microprocessor. read-only memory (ROM). 
random-access memory (RAM). interval timer. and associated logic. 

All NUPI operations are under the control of the onboard 68000 micropro­
cessor (MPU) and its associated logic. The MPU processes NuBus com­
mands. issues SCSI commands. and executes NUPI and SCSI self-tests. The 
MPU initiates commands to the SCSI bus via the SCSI controller of the 
NUPI. 

The NUPI onboard ROM stores information in the form of 16-bit halfwords 
in two 8192-by-8-bit ROM chips. These ROM chips contain the MPU firm­
ware, the NUPI configuration data, the NUPI and SCSI self-test firmware, 
and the NUPI device service routine (DSR) boot code. 

The NUPI onboard RAM stores information in the form of 16-bit halfwords 
in two 2048-by-8-bit RAM chips. These RAM chips contain the NUPI com­
mand address register, the NUPI configuration register, various control and 
status registers, and internal control data structures for all active commands. 

The interval timer contains the NuBus data transfer count during direct mem­
oryaccess (DMA) operations. The MPU initializes the count prior to a DMA 
data transfer operation and decrements the count after each 32-bit NuBus 
word has been transferred. An expired count signals the end of the transfer 
operation. The interval timer also provides onboard event generation for poll­
ing and time-outs. Figure 1-1 shows a block diagram of the NUPI board. 

NuBus is a trademark of Texas Instruments Incorporated. 
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Cable Adapters 

Installation and Operation 

NUPI UNPACKING 

2.1 System owners who install their own system boards and associated cable 
adapters should perform the following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not Texas Instruments, is re­
sponsible for damage during shipment. Resolve all problems relating to 
shipping damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board 
and the cable adapter packing containers. 

CAUTION: The system board contains static-sensitive electronic 
components. To avoid damage to these components, ensure that you 
are well grounded before handling the system board. 

The recommended method is to use a static-control system consisting 
of a static-control floor or table mat and a static-control wrist strap. 
These are commercially available. If you do not have a static-control 
system, you can discharge any accumulated static charge by touching 
a grounded object prior to handling the system board. 

Before storing or transporting the system board, return it to its pro­
tective package. 

WARNING: Some of the system boards have a lithium battery that 
will discharge and possibly explode if the positive and negative ter­
minals of the battery are shorted together. DO NOT place the system 
board on a conductive surface, such as the outside surfaces of the 
static-protective shipping bag, as this can discharge the battery. The 
outside surface of all static-protective shipping bags are conductive. 
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Figure 2-1 

2-2 NUPI 

5. As you unpack the system board (Figure 2-1) and the associated cable 
adapters (Figure 2-2), inspect the equipment for shipping damage. If the 
inspection reveals damage that you feel is significant, stop the unpacking 
procedure and contact the carrier agent. After the carrier agent inspects 
the damage, contact a Texas Instruments Field Service office. Save all 
the packing material for future use whenever possible. 

System Board Shipping Container 
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Installation and Operation 

NUPI INSTALLATION 
AND OPERATION 

3.1 The system board may be shipped installed in the enclosure, or depend­
ing on your system configuration and options, you may have to install the 
boards. You also may have to install the system board when upgrading your 
system. 

3.2 The following procedure outlines the tasks you must perform before TI 
installs your system board and associated cable adapters: 

1. Note the serial number on the box that contained this manual. 

2. Call the Field Service Communications Center (FSCC) at telephone 
number 1-800-572-3300 to schedule a site inspection (if required) and 
the equipment installation. Refer to your system installation manual for 
site requirements. The following information is required to schedule a TI 
installation: 

• System/chassis serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the 
equipment 

WARNING: To eliminate the possibility of electrical shock during option 
or upgrade installation, you must isolate the system enclosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local peripher­
als connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 
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3-2 NUPI 

CAUTION: All boards, options, adapters, and peripherals contain com­
ponents that art! sensitive to static electricity. When handling any of 
these items, protect against static electricity by using wrist grounding 
straps, grounded working mats, and antistatic bags for moving or storing 
the items. 

Refer to the Mass Storage Unit (MSU IIA) Installation and Operation man­
ual for instructions on installing the disk and tape drives. 

Access to the system backplane varies with the particular enclosure. Refer to 
the Computer Enclosure Installation and Operation manual for instructions 
on gaining access to the backplane and on the actual insertion of the NUPI 
board. After the NUPI board is installed, insert the NUPI adapter into the 
backplane as follows: 

1. Position the adapter so that the shield faces to the lleft and the 96-pin 
connector faces toward the backplane at connector P3 of the slot that is 
associated with the NUPI board. 

2. Slide the adapter into the mounting rails until it is seated in connector P3 
on the backplane. 

3. Attach the SCSI cable, as shown in Figure 3-1. 

4. Restore the enclosures to the conditions they were in before you installed 
the NUPI board and adapter. 

S. Use the General Diagnostic Operating System (GDOS), release 2.0.0 or 
later, to test the operation of the NUPI board and adapter that you just 
installed. 
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3.3 The operation of the NuBus peripheral interface (NUPI) board LEDs is 
as follows: 

• Top - Small computer system interface (SCSI) channel fault 

• Bottom - Board fault 
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Introduction 

NUPI-2 OVERVIEW 

1.1 The NuBus TIl peripheral interface 2 (NUPI-2) controller is also known 
as the small computer system interface (SCSI) file processor. The NUPI-2 
(Figure 1-1), TI part number 2562332-0001, provides a high-performance 
NuBus-to-SCSI interface with extensive onboard self-testing. 

Figure 1-1 NUPI-2 Controller Board 
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NUPI-2 Overview 

Features 

Functional 
Operation 

1-2 NUPI-2 

1.2 The key features of the NUPI-2 are as follows: 

• High performance NuBus interface that maximizes data throughput and 
minimizes command processing overhead 

• High performance autonomus direct memory access (DMA) logic for fast 
onboard data movement 

• Extensive onboard self-test diagnostics 

• Separate peripheral cable adapter board for connecting connector P3 of 
the NUPI-2 through the backplane to the peripheral cable 

• Full functionality firmware in onboard ROMs 

• Supports firmware download to RAMs from operating system 

• Supports synchronous and asynchronous protocols 

• Supports slav,e and master NuBus modes 

• Contains single-ended SCSI bus drivers/receivers 

1.3 The major functional operational areas of the NUPI-2 (Figure 1-2) are 
as follows: 

• NuBus interface 

• Main microprocessor subsystem 

• DMA controller 

• SCSI controller 

Three internal board buses increase data throughput and minimize command 
processing overhe:ad. The internal buses are: 

• Input/output (I/O) bus - Transfers data to and from the NuBus and 
other internal NUPI-2 buses. 

• Microprocessor bus - Enables processing of data and the command 
overhead. This bus is the main microprocessor data bus and is separate 
from the data flow path. 

• DMA bus - j\1aximizes data throughput. This bus is used as an interme­
diate bus for the normal flow of data. 
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Figure 1·2 NUPI-2 Controller Block Diagram 
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NUPI-2 Overview 

Specifica tions 

The NUPI-2 operates as a NuBus slave when receiving configuration informa­
tion and the starting address of a command block and when supplying con­
figuration read-only memory (ROM) information or board status flags. 

Commands are initiated by the operating system software writing the starting 
physical NuBus memory address of the command block to the appropriate 
NUPI-2 command address register. The NUPI-2 then becomes a NuBus mas­
ter to obtain the command block and process it. 

The NUPI-2 has a 68010 microprocessor that controls all board functions 
and supports one SCSI data channel. The microprocessor is responsible for 
setting up the DJ\1A command structures in the DMA memory and processing 
the DMA interrupts. All SCSI command level operations and NUPI-2 high­
level SCSI interface protocols are handled by the microprocessor. The de­
tailed SCSI interface protocol is controlled by the WD33C93 SCSI protocol 
controller chip. 

1.4 Table 1-1 lists the hardware specifications of the NUPI-2. 

Table 1-1 Specifications 

Item 

Power requirements 

Temperature: 
Operation 
Nonoperation 

Relative humidity: 
Operating 
N onooperating 

680 10 microprocessor 
operating speed 

NuBus to SCSI 
throughput rate 

NuBus master block 
mode burst rate 

1-4 NUPI-2 

S pecifica tion 

8.5 A (typical) at +5 Vdc (+1-5%) 

5 to 45 degrees C (41 to 113 degrees F) 
-40 to 65 degrees C (-40 to 149 degrees F) 

8 to 80 percent (non-condensing) 
5 to 95 percent (non-condensing) 

10 MHz 

Up to 4.4 megabytes per second 

37.5 megabytes per second 
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Reference 
Documents 

Installation and Operation 

NUPI-2 Overview 

1.5 For additional technical information on the NUPI-2 controller, refer to 
the following documents: 

• IEEE Standard for a Simple 32-Bit Backplane Bus: NuBus, IEEE Stan­
dard 1196-1987, (Institute of Electrical and Electronics Engineers, Inc.) 

• NuBus System Architecture General Description, TI part number 
2537171-0001 

• TI System V Administrator's Guide, TI part number 2540539-0001 

• NuBus Systems System 1500 Field Maintenance Handbook, TI part num­
ber 2549258-0001 
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Unpacking the 
System Board 
and Associated 
Cable Adapters 

Installation and Operation 

NUPI·2 UNPACKING 

2.1 System owners who install their own system boards and associated cable 
adapters should perform the following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not Texas Instruments, is re­
sponsible for damage during shipment. Resolve all problems relating to 
shipping damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board 
and the cable adapter packing containers. 

CAUTION: The system board contains static-sensitive electronic 
components. To avoid damage to these components, ensure that you 
are well grounded before handling the system board. 

The recommended method is to use a static-control system consisting 
of a static-control floor or table mat and a static-control wrist strap. 
These are commercially available. If you do not have a static-control 
system, you can discharge any accumulated static charge by touching 
a grounded object prior to handling the system board. 

Before storing or transporting the system board, return it to its pro­
tective package. 

WARNING: Some of the system boards have a lithium battery that 
will discharge and possibly explode if the positive and negative ter­
minals of the battery are shorted together. DO NOT place the system 
board on a conductive surface, such as the outside surfaces of the 
static-protective shipping bag, as this can discharge the battery. The 
outside surface of all static-protective shipping bags is conductive. 
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NUP/-2 Unpacking 

Figure 2-1 

2-2 NUPJ-2 

5. As you unpat:k the system board (Figure 2-1) and the associated ,cable 
adapters (Figure 2-2), inspect the equipment for shipping damage. If the 
inspection reveals damage that you feel is significant, stop the unpacking 
procedure and contact the carrier agent. After the carrier agent inspects 
the damage, contact a Texas Instruments Field Service office. Save all 
the packing material for future use whenever possible. 

System Board Slt1ipping Container 

I 2287911 
L.=====~_, _______________ ,_. __ 
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Figure 2-2 

Installation and Operation 

Typical Cable Adapter Shipping Container 
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System Board 
Installation 

TI -Installed 
System Board 
and Associated 
Cable Adapters 

Installation and Operation 

NUPI·2 INSTALLATION 
AND OPERATION 

3.1 The system board may be shipped installed in the enclosure, or depend­
ing on your system configuration and options, you may have to install the 
boards. You also may have to install the system board when upgrading your 
system. 

3.2 The following procedure outlines the tasks you must perform before TI 
installs your system board and associated cable adapters: 

1. Note the serial number on the box that contained this manual. 

2. Call the Field Service Communications Center (FSCC) at telephone 
number 1-800-572-3300 to schedule a site inspection (if required) and 
the equipment installation. Refer to your system installation manual for 
site requirements. The following information is required to schedule a TI 
installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the 
equipment 

WARNING: To eliminate the possibility of electrical shock during option 
or upgrade installation, you must isolate the system enclosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local peripher­
als connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 
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NUPI-2 Installation 

Installing the 
NUPI··2 Board 

3-2 NUPI-2 

CAUTION: All boards, options, adapters, and periphE~rals contain com­
ponents that arle sensitive to static electricity. When handling any of 
these items, protect against static electricity by using wrist grounding 
straps, grounded! working mats, and antistatic bags for moving or storing 
the items. 

3.2.1 For software transportability, all System 1500 systems have at least 
one SCSI device, the CT60/CT150 tape drive. Figures 3-1 and 3-2 show the 
NUPI-2 with the SCSI adapter installed and connected to mass storage unit 
and the 48-inch peripheral enclosure (PE-48), respectively. 

Access to the system backplane varies with the particular c!nclosure. Refer to 
the Computer Enclosure Installation and Operation manual for instructions 
on gaining access to the backplane and the actual insertion of the NUPI-2 
board. 

Refer to the following manual for instructions on installing the enclosures with 
the disk and tape drives: 

• Mass Storage Unit (MSU IIA) Installation and Operation 

• Peripheral Enclosure Installation and Operation 

Installation and Operation 



Figure 3-1 NUPI-2 Board Cabling to an MSU 
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NUPI-2 Installation 

Figure 3-2 NUPI-2 Board Cabling to a PE-48 
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NUPl/2 Installation 

Installing the SCSI 3.2.2 To install the SCSI adapter on the NUPI-2: 
Adapter and Cable 

Operation of the 
NUPI-2 Board 
LED Indicators 

Installation and Operation 

1. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the backplane. 

2. Position the SCSI adapter with the 96-pin connector facing the backplane 
and the adapter cover facing to the left. 

3. Slide the SCSI adapter into the P3 (bottom) connector of the slot con­
taining the NUPI -2 board. 

4. Attach the SCSI interface cable to the SCSI adapter. and route the inter­
face cable out the bottom of the system enclosure. 

5. Restore the enclosures to the conditions they were in prior to installing 
the SCSI adapter. 

6. Use the General Diagnostic Operating System (GDOS). release 2.0.0 or 
later. to test the operation of the SCSI adapter that you just installed. 

3.3 The operation of the NUPI-2 LEOs is as follows: 

• Top - SCSI channel fault (yellow) 

• Center - Board fault (yellow) 

• Bottom - Fault (red) 
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MASS STORAGE CONTROLLER 

Introduction 

Installation and Operation 

1.1 The mass stor ge controller (MSC) uses two 68010 microprocessors to 
achieve high-perfo ance, to provide the NuBus™-to-small computer system 
interface (SCSI) and NuBus-to-storage module drive (SMD) interface, to 
move onboard data fast with autonomous direct memory access (DMA), and 
to provide extensive onboard self-testing. The two microprocessors are called 
the main microprocessor and the SMD microprocessor. 

The MSC operates as a NuBus slave when receiving configuration informa­
tion and the starting address of a command block and when supplying con­
figuration read-only memory (ROM) information or board status flags. 

Commands are initiated by the operating system software writing the starting 
physical NuBus memory address of the command block to the appropriate 
MSC command address register. The MSC then becomes a NuBus master to 
obtain the command block and process it. 

The major functional areas of the MSC, shown in Figure 1-1, include the 
following: 

• NuBus interface 

• Main microprocessor subsystem 

• DMA controller 

• SCSI controller 

• SMD microprocessor subsystem 

• SMD controller 

Three internal board buses increase data throughput and minimize command 
processing overhead. The buses are: 

• Input/output (I/O) bus - Transfers data to and from the NuBus and 
other internal MSC buses. 

• Microprocessor bus - Enables processing of data and the command 
overhead. This bus is the main microprocessor data bus and is separate 
from the data flow path. 

• DMA bus - Maximizes data throughput. This bus is used as an interme­
diate bus for the normal flow of data. 

NuBus is a trademark of Texas Instruments Incorporated. 
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Mass Storage Controller 

1-2 MSC 

The MSC contains two 68010 microprocessors and supports one SCSI data 
channel and one SMD data channel. The main microprocessor controls all 
board functions E:xcept the interfacing to the SMD data c:hannel. SMD data 
coming from the NuBus is sent by the main microprocessor to the second 
microprocessor. which controls the interface between the MSC and the SMD 
devices. The main microprocessor is responsible for setting up the DMA 
command structures in the DMA memory and processing the DMA inter­
rupts. All SCSI command level operations and MSC high-level SCSI interface 
protocols are handled by the main microprocessor. The detailed SCSI inter­
face protocol is controlled by the WD33C93 SCSI protocol controller chip. 
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Figure 1-1 Mass Storage Controller 
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Unpacking the 
System Board 
and Associated 
Cable Adapters 

Installation and Operation 

MSC UNPACKING 

2.1 System owners who install their own system boards and associated cable 
adapters should perform the following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not Texas Instruments, is re­
sponsible for damage during shipment. Resolve all problems relating to 
shipping damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the system board 
and the cable adapter packing containers. 

CAUTION: The system board contains static-sensitive electronic 
components. To avoid damage to these components, ensure that you 
are well grounded before handling the system board. 

The recommended method is to use a static-control system consisting 
of a static-control floor or table mat and a static-control wrist strap. 
These are commercially available. If you do not have a static-control 
system, you can discharge any accumulated static charge by touching 
a grounded object prior to handling the system board. 

Before storing or transporting the system board, return it to its pro­
tective package. 

WARNING: Some of the system boards have a lithium battery that 
will discharge and possibly explode if the positive and negative ter­
minals of the battery are shorted together. DO NOT place the system 
board on a conductive surface, such as the outside surfaces of the 
static-protective shipping bag, as this can discharge the battery. The 
outside surface of all static-protective shipping bags are conductive. 
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MSC Unpacking 

l?igure 2-1 

2-2 MSC 

5. As you unpack the system board (Figure 2-1) and the associated ,cable 
adapters (Figure 2-2). inspect the equipment for shipping damage. If the 
inspection reveals damage that you feel is significant. stop the unpacking 
procedure and contact the carrier agent. After the carrier agent inspects 
-the damage. contact a Texas Instruments Field Servi.ce office. Save all 
the packing material for future use whenever possible. 
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Figure 2-2 

Installation and Operation 
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Installation 

TI-Installed 
System Board 
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Cable Adapters 

Installation and Operation 

MSC INSTALLATION 
AND OPERATION 

3.1 The system board may be shipped installed in the enclosure, or depend­
ing on your system configuration and options, you may have to install the 
boards. You also may have to install the system board when upgrading your 
system. 

3.2 The following procedure outlines the tasks you must perform before TI 
installs your system board and associated cable adapters: 

1. Note the serial number on the box that contained this manual. 

2. Call the Field Service Communications Center (FSCC) at telephone 
number 1-800-572-3300 to schedule a site inspection (if required) and 
the equipment installation. Refer to your system installation manual for 
site requirements. The following information is required to schedule a TI 
installation: 

• System serial number 

• Customer name 

• Customer street address, city, state, and zip code 

• Name and telephone number of customer personnel to contact 

• Purchase order number if the installation was not ordered with the 
equipment 

WARNING: To eliminate the possibility of electrical shock during option 
or upgrade installation, you must isolate the system enclosure from all 
potential energy sources. To isolate the system enclosure: 

1. Power off the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local peripher­
als connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 
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MSC Installation 

Installing the 
MSC Board 

3··2 MSC 

CAUTION: All boards, options, adapters, and peripherals contain com­
ponents that arc! sensitive to static electricity. When handling any of 
these items, protect against static electricity by usinJ~ wrist grounding 
straps, grounded working mats, and antistatic bags for moving or storing 
the items. 

3.2.1 The mass storage controller (MSC) contains both a small computer 
system interface (SCSI) and a storage module drive (SMO) interface. For 
software transportability all System 1500 systems have at least one SCSI de­
vice, the CT60 tape drive. Figures 3-1 and 3-2 show the MSC with both the 
SCSI and SMO adapters installed and connected to the tower disk enclosure 
II (TOE II) and the 48-inch peripheral enclosure (PE-48.) 

Access to the syst4!m backplane varies with the particular enclosure. Refer to 
the Computer Enclosure Installation and Operation manual for instructions 
on gaining access to the backplane and the actual inseJrtion of the MSC 
board. 

Refer to the follo~ing manual for instructions on installing the enclosures with 
the disk and tape drives: 

• Mass Storage Unit (MSU IIA) Installation and Operation 

• Peripheral Enclosure Installation and Operation 

Installation and Operation 



Figure 3-1 MSC Board Cabling to a TDE II and MSU 

41 
fA 
E fault 

C LEDs 

I 2557941-3 

mass storage 
controller 
pn 2537780 

Installation and Operation 

Pl 

P2 

P3 

60-pin A cable 

MT3201 
tape drive 

MSC Installation 

TDE II 

SCSI 
terminator 

MSC 3-3 



MSC Installation 

Figure 3-2 MSC Board Cabling to a PE:-48 
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MSC Installation 

Installing the SCSI 3.2.2 To install the SCSI adapter on the MSC: 
Adapter and Cable 

1. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the backplane. 

2. Position the SCSI adapter with the 96-pin connector facing the backplane 
and the adapter cover facing to the left. 

3. Slide the SCSI adapter into the P3 (bottom) connector of the slot con­
taining the MSC board. 

4. Attach the SCSI interface cable to the SCSI adapter, and route the inter­
face cable out the bottom of the system enclosure. 

5. If you are also installing the SMD adapter, go to step two of the next 
paragraph. If you are not installing the SMD, proceed with the next step. 

6. Restore the enclosures to the conditions they were in prior to installing 
the SCSI adapter. 

7. Use the General Diagnostic Operating System (GDOS), release 2.0.0 or 
later, to test the operation of the SCSI adapter that you just installed. 

Installing the SMD 3.2.3 To install the SMD adapter on the MSC: 
Adapter and Cable 

Opera tion of the 
MSC Board LED 
Indicators 

Installation and Operation 

1. Refer to the Computer Enclosure Installation and Operation manual for 
instructions on gaining access to the backplane. 

2 Position the SMD adapter with the 96-pin connector facing the back­
plane and the adapter cover facing to the left. 

3. Slide the SMD adapter into the P2 (middle) connector of the slot con­
taining the MSC board. 

4. Attach the 26-pin SMD cable to the small connector located on P3. At­
tach the SMD interface cable (60 pin) to the SMD adapter, and route 
the interface cable out the bottom of the system enclosure. 

5. Restore the enclosures to the conditions they were in prior to installing 
the SMD adapter. 

6. Use the General Diagnostic Operating System (ODOS), release 2.0.0 or 
later, to test the operation of the SMD adapter that you just installed. 

3.3 The operation of the MSC LEDs is as follows: 

• Top - SMD channel fault 

• Center top - SCSI channel fault 

• Center bottom - Board fault 

• Bottom - Fault 
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Introduction 

Installation and Operation 

GENERAL DESCRIPTION 

1.1 The System 1500 computer option board family includes two communica­
tion processor boards, called the communications carrier board (CCB) and the 
communication processor II (CPII) board. Either of these boards, when installed 
in the computer, can support up to two of the following communication option 
modules, which provide interfaces to a variety of printers, terminals, and commu­
nication networks: 

• 4-channel EIA 1-232 asynchronous communication module - This module 
and its associated connector adapter provide an EIA-232 serial 
interface that can support video display terminals (VDTh), serial printers, and 
EIA asynchronous modems. The module (TI part number 2535560-00(1) is 
part of the following kits: 

• Factory-installed CK401 4-channel EIA-232 asynchronous communica­
tion kit, TI part number 2542972-0002 

• Field-installable CK401 4-channel EIA-232 asynchronous communica­
tion kit, TI part number 2542972-0001 

• 8-channel asynchronous communication module - This module and its 
associated connector adapter provides an EIA-232 serial interface that can 
support VDTh, serial printers, and EIA asynchronous modems. The module 
(TI part number 2535570-0001) is part of the following kits: 

• Factory-installed CK801 8-channel asynchronous communication kit, TI 
part number 2542971-0002 

• Field-installable CK801 8-channel asynchronous communication kit, TI 
part number 2542971-0001 

• CK.202 multidrop communication module - This module and its associated 
connector adapters provide a synchronous interface that can support either a 
parallel printer and one or more multidrop terminal concentrators (MTCs) 
or a parallel printer and a Y.35 modem. The module (TI part number 
2554910-0001) is part of the fol1owing kits: 

• Factory-installed CK802 multidrop terminal concentrator starter kit, TI 
part number 2554929-0002 

• Field-instal1able CK802 multidrop terminal concentrator kit, TI part 
number 2554929-0001 

1 Electronic Industries Association. 
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• Token ring communication module - This module and its associated connec· 
tor adapter provides an interface to an IEEE2 802.5 token ring local area net·, 
work (LAN). The module (TI part number 2549655-00(1) is part of the 
field-installable token ring communication kit, 11 part number 
2549652-0001. 

• LAN 802.3 communication module - This module and its associated con­
nector adapters provide an interface to either an Ethernett!> LAN or a Y.35 
modem. The module (TI part number 2535590-0001) is part of the following 
kits: 

• Factory-installed CK1601 16-channel Ethernet starter kit, 120-volt,11 
part number 2542984-0004 

• Field-ilnstallable CK1601 16-channel Ethernet starter kit, 120-volt, 11 
part number 2542984-0001 

• Factory-installed CK1601 16-channel Ethernet starter kit, 220- volt,11 
part number 2542984-0002 

• Field-installable CK1601 16-channel Ethernet starter kit, 240-volt, 11 
part number 2542984-0003 

• Field-installable CK1601 16-channel Ethernet starter kit, 220-volt, 11 
part number 2542984-0005 

• 3-channel multifunction communication module - This module and its 
associated lconnector adapters provide interfaces for a parallel printer, an au­
tocall unit, an EIA synchronous modem, and a V.35 modem. The board (11 
part number 2535580-0002) is part of the foHowing kits: 

• Factory-installed CK301 multifunction communication kit, 11 part num­
ber 2542973-0002 (Revision: E) 

• Field-ililstallable CK301 multifunction communication kit, 11 part num­
ber 254f2973-0001 (Revision: E) 

• Factory-installed CK201 multifunction communication kit, 11 part num­
ber 2535619-0002 (Revision: B) 

• Field-installable CK201 multifunction communication kit, 11 part num­
ber 2535619-0001 (Revision: B) 

CAUTION: The CPU requires the kit revisions to be equal to or greater than 
those that Blre noted above in parentheses O. 

The CCB and the CPU both provide the core functions of an intelligent peripheral 
controller and are physically and functionally very similar, as shown by the block 
diagram of Figure 1-1. 

2Institute of Electrical and Electronic Engineers 

Ethernet is a registered trademark of Xerox Corporation. 

Installation and Operation 



Installation and Operation 

General Description 

Each of these boards provides two identical sets of port connectors (P4 and P6 for 
port 0 and P5 and P7 for port I), each of which can accommodate any of the pre­
viously described communication option modules. Connectors P2 and P3, respec­
tively, provide interfaces (via the backplane) between ports 0 and I and their 
associated connector adapters. Connector PI provides an interface between the 
CCB or CPll and the NuBus 1M • 

Three light-emitting diodes (LEOs) are located at the front bottom of the board 
when it is installed in the computer. The inner front enclosure door provides view­
ing slots near the bottom of the door. To view the LEOs while the system is run­
ning, open the front outer enclosure door and look through the appropriate 
viewing slot. The top Amber LED indicates a port 0 failure, the middle Amber 
LED indicates a port I failure, and the bottom Red LED indicates a board failure. 
All three LEOs remain on during self-test execution. 

NuBus is a trademark of Thxas Instruments Incorporated. 
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Figure 1·1 Communication Processor Board (CCB or CPU) 
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General Description 

1.2 The CCB,TI part number 2535555-0001, uses the Motorola 68010 16-bit 
microprocessor operating at 10 megahertz and has 512K bytes of onboard dynam­
ic random-access memory (DRAM). The board is capable of both slave opera­
tions and master operations on the NuBus and uses static random-access memory 
(SRAM) mapping to gain control of the bus. Other key features of the CCB are as 
follows: 

• Provides 8K bytes of 16-bit SRAM - This memory is dedicated to the 68010 
microprocessor for use as stacks, control words, and other time-critical code. 

• Provides 32K bytes of electrically programmable read-only memory 
(EPROM) - This memory stores the primitive code interpreter, the self-test 
code, fixed parameters, and special-purpose code. 

• Provides 4K-bytes configuration read-only memory (ROM) - This memory 
contains the flag and configuration registers for system-required NuBus, self­
test, and system test boot master (STBM) support. 

• Contains an MC68230 programmable interval/timer (PI!T) - This inte­
grated circuit provides software controlled timing for onboard status han­
dling, flag register source, ports 0 and 1 reset and channel active functions, 
and most other board functions. 

• Contains an LS15420 gate-array Interrupt controller chip (ICC) - This cus­
tom integrated circuit provides interrupt assertion and NuBus event vector 
generation. 

The CCB is part of the following kits: 

• Factory-installed communication processor kit with CPU and 512K byte­
RAM, TI part number 2542991-0002 

• Field-installable communication processor kit with CPU and 512K byte­
RAM, TI part number 2542991-0001 

1.3 The CPll, TI part number 2567360-0001, uses a Motorola 68020 32-bit 
microprocessor operating at 30 megahertz and has 2 megabytes of onboard 
dynamic random-access memory (DRAM). The board is capable of both slave 
operations and master operations on the NuBus and uses direct mapping to gain 
control of the bus. Thus, the CPU is considerably faster than the first generation 
CCB. Other key features of the CPU are as follows: 

• Provides 512K bytes of 32-bit SRAM - This memory is dedicated to the 
68020 microprocessor for use as stacks, control words, and other time-critical 
code. 

• Provides 128K bytes of 32-bit EPROM - This memory stores the primitive 
code interpreter, the self-test code, fixed parameters, and special-purpose 
code. 

Many of the features that were formerly available as individual integrated circuits 
or discrete logic on the CCB have been integrated into a single application-specif­
ic integrated circuit (ASIC) for the CPII. The CPU ASIC provides the following 
key features: 

• NuBus configuration register and flag register for system-required NuBus, 
self-test, and STBM support 
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• Event/interrupt logic for interrupt assertion and NuBus event vector 
generation ' 

• 16-bit intelrval timer, 8-bit programmable timer, and 32-bit timestamp timer 
to handle the functions that were formerly handled by the MC68230 Pur on 
the CCB 

• Various control registers and debug/trace registers 

The CPII is part of the following kits: 

• Factory-installed·CPll kit, TI part number 2567401-0002 

• Field-installable CPII kit, TI part number 2567401-0001 
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UNPACKING THE BOARD 

2.1 System owners who install their own system boards and associated cable 
adapters should perform the following steps to unpack the equipment: 

1. Visually inspect the shipping container for damage. If the inspection 
reveals damage to the shipping container, contact the carrier agent for 
instructions on filing a claim. The carrier, not 'Texas Instruments, is responsi­
ble for damage during shipment. Resolve all problems relating to shipping 
damage before proceeding with the installation. 

2. Note on the delivery receipt any problems that you discover. 

3. Be sure that the driver has signed the delivery receipt. 

4. Obtain a knife for cutting the sealing tape that secures the board and the cable 
adapter packing containers. 

CAUTION: The board contains static-sensitive electronic components. To 
avoid damage to these components, ensure that you are well grounded before 
handling the board. 

The recommended method is to use a static-control system consisting of a 
static-control floor or table mat and a static-control wrist strap. These are 
commerciainy available. If you do not have a static-control system, you can 
discharge any accumulated static charge by touching a grounded object prior 
to handling the board. 

Before storing or transporting the board, return it to its protective package. 

WARNING: Some of the system boards have a lithium battery that will dis­
charge and possibly explode if the positive and negative terminals of the bat­
tery are shorted together. DO NOT place the system board on a conductive 
surface, such as the outside surfaces of the static-protective shipping bag, as 
this can discharge the battery. The outside surface of all static-protective 
shipping bags are conductive. 

5. As you unpack the board (Figure 2-1) and the associated cable adapters (Fig­
ure 2-2), inspect the equipment for shipping damage. If the inspection reveals 
damage that you feel is significant, stop the unpacking procedure and contact 
the carrier agent. After the carrier agent inspects the damage, contact a 'Texas 
Instruments Field Service office. Save all the packing material for future use 
whenever possible. 
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3.1 If your original purchase order specifies the communications carrier board 
(CCB) or the communication processor II (CPII) board, your computer is 
shipped from the factory with the board installed and configured with the option 
modules and connector adapters specified by your order. If you decide to add one 
of the boards at a later date, you must either install the board yourself or arrange 
for Thxas Instruments to install it for you. 

WARNING: To eliminate the possibility of electrical shock during option or up­
grade installation, you must isolate the system enclosure from all potential energy 
sources. To isolate the system enclosure: 

1. Power oft'the system enclosure and all peripherals. 

2. Disconnect the power cable from the wall outlet of all local peripher­
als connected to the system enclosure. 

3. Disconnect all interface cables between the system enclosure and 
all remote peripherals. 

4. Unplug the system enclosure power cable from the wall outlet. 

CAUTION: All boards, options, adapters, and peripherals contain components 
that are sensitive to static electricity. When handling any of these items, protect 
against static electricity by using wrist grounding straps, grounded working mats, 
and antistatic bags for moving or storing the items. 

3.2 The general procedure for installing the CCB or CPII includes installing one 
or more option modules on the board, inserting the board into the system enclo­
sure, and installing a connector adapter on the system backplane. After these 
items have been installed, various peripheral devices can be connected via the 
connector adapters. 

NOTE: The method of gaining access to the system backplane varies from one 
type of system enclosure to another. The Computer Enclosure Installation and Op­
eration manual, TI part number 2557942-0001 provides instructions for accessing 
the system backplane and inserting boards in the system enclosures. 
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Each of the option modules described in Section 1 has one or more associated 
connector adapters that provide interfaces to various peripheral devices. You can 
insta]] any of these option modules and their associated adapters in either port 0 
or port 1 of the CCB or the CPU board. Use the fo]]owing steps to instal1 an option 
module on the board and its associated connector adapters on the system enc1o­
sure backplane: 

1. Place the CCB or CPU board on a grounded working mat, and remove the 
option module from its antistatic shipping bag. 

2. Attach the insulation material to the back of the option module with the plas­
tic c1ips provided. 

3. Carefully align the option module connectors with the desired port connec­
tors on the CCB or CPll board. 

4. Press the option module connectors into the CCB or CPU board port connec­
tors and then install the CCB or CPU board in the system 
enc1osure. 

5. Locate the backplane slot that contains the CCB or CPII with the newly 
installed option board. 

CAUTION: Each adapter board is designed for a speciti,c option board. Incor­
rect pairing: of an adapter board and an option board can cause component 
damage. 

6. Orient the connector adapter at the rear of the system enc10sure so that its 
96-pin connector faces the backplane. 

7. Slide the adapter between the mounting rails and into the backplane 
connector. 

8. Some connector adapters have more than one interface cable connector. The 
interface cable( s) you use depends upon the device you are installing. Insert 
the angled iinterface cable connector(s) into the assigned adapter connec­
tor(s). 

9. Route the interface cable(s) out of the bottom rear of the enclosure. 

10. Mark the peripheral end of each interface cable with the assigned channel 
number so that the correct cable can be connected to the correct peripheral. 
Th ensure that you connect peripherals to appropriate channels, contact your 
system administrator for channel assignments. 

The following palragraphs provide information about the option module kits and 
how to insta]] them. The following manuals contain additional instructions for 
installing periph(~ral equipment associated with the CCB or CPII board and their 
associated option modules: 

• Tenninal Concentrator Installation and Operation manual, TI part number 
2557938-0001 

• Tenninal/Prillter Infonnation manual, TI part number 2557939-0001 
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Communication Processor Installation 

3.2.1 Figure 3-1 shows a typical configuration of peripheral devices comlected 
to your computer via a CK401 4-channel EIA-232 asynchronous communication 
kit. The kit is available in the factory-installed version, TI part number 
2542972-0002 or the field-installable version, TI part number 2542972-0001. Both 
versions contain the following items: 

• 4-channel EIA-232 asynchronous comunication module, TI part number 
2535560-0001 

• 4-channel connector adapter TI part number 2535565-0001 

The 4-channel EIA-232 asynchronous communication module extends the func­
tions of the CCB or CPU to provide interfaces to various terminals, printers, and 
modems. The 4-channel connector adapter connects to the module via the system 
enclosure backplane and provides four 18-pin, male, D-type connectors, each of 
which can accommodate any of the devices listed in Thble 3-1. Thble 3-2 lists the 
cables that are available for connecting these devices to the connector adapter. 

Th test the 4-channel option board and its adapter, install the 18-pin loopback 
connector,TI part number 2538980-0001 (shown in Figure 3-1), to the adapter 
connectors one at a time, and run the loopback test. Th test a peripheral cable, 
attach the 25-pin loopback connector, TI part number 2532884-0001, to the pe­
ripheral end of the cable, and run the loopback test. If four loop back connectors 
are used, all channels can be tested at one time. 
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Figure 3-l 4-Channel Communication Option 1YPical Configuration 
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Table 3-1 Peripheral Devices Available for Connection to the CK401 Option Kit 

Cables (See Table 3-2) 
Peripheral Device Primary Extension 

EIA asynchronous modem 

Tenninals: 
Model 924 communication port 
Model 928 D-type communication port 
Model 931 communication port 
Model 945 workstation 
Model 955 workstation 

Dot-Matrix Impact Printers: 
Model 810 

BorC 

F 
FandH 
F 
BorC 
BorC 

G 
Model 830 with serial option (X-on/X-off protocol) 
Model 830 with serial option (ready/busy protocol) 
Model 835 with serial option (X-on/X-offprotocol) 
Model 835 with serial option (ready/busy protocol) 
Model 850 (serial mode) 

F 
G 
F 
G 
GandA 
GandA 
AandF 
GandA 
AandF 
GandA 
GandA 
AandF 
GandA 

Model 850XL ( serial mode) 
Model 855 (serial mode, X-on/X-off protocol) 
Model 855 (serial mode, ready/busy protocol) 
Model 857 (serial mode, X-on/X-offprotocoi) 
Model 857 (serial mode, ready/busy protocol) 
Model 860XL (serial mode) 
Model 865 (serial mode, X-on/X-offprotocol) 
Model 865 (serial mode, ready/busy protocol) 
Model 875 with serial option F 

. Model 877 with serial option F 
Model 880 (serial mode, X-onIX-offprotocol) 
Model 880 (serial mode, ready/busy protocol) 
Model 885 (serial mode, X-on/X-offprotocoi) 
Model 885 (serial mode, ready/busy protocol) 

Laser Printers: 
micro Laser with serial option F 
Model 2015 (serial mode) 
Model 2106 (serial mode) 
Model 2108 (serial mode) 
Model 2115 (serial mode) 

F 
G 
F 
G 

F 
F 
F 
F 

Table 3-2 Cables for Connecting the Devices of Table 3-1 

Length 
Item TI Part Number (Feet) Connector 1 

A 2222477-0002 0.5 36-pin male (Centronics) 
B 2303070-0002 30 18-pin female (MODU TM -type) 
c 2303070-0003 10 18-pin female ~MODU-type) 
0 2303071-0002 49 25-pin female D-type 
E 2303071-0004 200 25-pin female ~D-type) 
F 2303077-0001 30 18-pin female MODU-type) 
G 2303080-0001 30 18-pin female ~MODU-type) 
H 2544288-0001 0.5 25-pin female D-type) 

MODU is a trademark of AMP Incorporated. 
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Connector 2 

None 

DorE 
None 
DorE 
None 
None 

DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 
DorE 

DorE 
DorE 
DorE 
DorE 
DorE 

25-pin female (D-type) 
25-pin male t-type) 
25-pin male D-type ~ 
25-pin male D-type 
25-pin male ~D-type ~ 
25-pin male D-type 
25-pin male ~D-type ~ 
25-pin male D-type 
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3.2.2 Figure 3-2 shows a typical configuration of peripheral devices connected 
to your computer via a CK801 8-channel asynchronous communication kit. The 
kit is available in the factory-instaIIed version, TI part number 2542971-0002 or 
the field-instaIIable version, TI part number 2542971"()(}(}1. Both versions contain 
the following items: 

• 8-channel asynchronous comunication module, TI part number 
2535570-0001 - extends the functions of the CCB or CPII to provide inter­
faces to various terminals, printers, and modems. 

• 8-channel connector adapter,TI part number 2535575-0001 - connects to 
the 8-channel asynchronous communication module via the system enclosure 
backplane and provides a 50-pin male connector for the 8-channel cable as­
sembly. 

• 8-channel cable assembly, TI part number 2537332-0002 - connects between 
the 8-chan:nel connector adapter and the 8-channel connector strip. The cable 
assembly is 13.1 feet long and has a 50-pin, female, MODU-type connector on 
one end fOir connection to the 8-channel connector adapter; it has a 50-pin, 
female, D-type connector on the other end for connection to the 8-channel 
connector strip. 

• 8-channel connector strip, TI part number 2537333-0001 - connects to the 
8-channel eable assembly and provides eight 25-pin, female, D-type connec­
tors, each of which can accept a printer, terminal, or modem cable. 

The 8-channelcable assembly has a bail lock on the connector strip end and the 
50-pin connector of the connector strip has a bail latch. These provide a means of 
securing the connectors to each other. Thble 3-3 lists the devices that can be con­
nected to the 8-channel asynchronous module via the 8-channel connector strip 
and the 8-channel cable assembly. Thble 3-4 lists the cables that are available for 
connecting these devices. 

To test the 8-channel option module, interface cable, and peripheral cables., use 
the 25-pin looplback connector, TI part number 2532884-0001, and run the loop­
back test for this option module. 
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Figure 3-2 8-Channel Asynchronous Communciation Option 1)rpical Configuration 
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Thble 3-3 Peripheral Devices Available ft[)r Connection to the CK801 Option Kit 

Peripheral Device 

EIA asynchronous modem 

Tenninals: 

Model 924 communiCc'ltion port 
Model 928 D-type communication port 
Model 931 communication port 
Model 945 workstation 
Model 955 workstation 

Dot-Matrix Impact Printers: 

Model 810 
Model 830 with serial option 
Model 835 with serial option 
Model 850 (serial mode) 
Model 850XL (serial mode) 
Model 855 (serial mode) 
Model 857 (serial mode) 
Model 860XL (serial mode) 
Model 865 (serial mode) 
Model 875 with serial option 
Model 877 with serial option 
Model 880 (serial mode) 
Model 885 (serial mode) 
Model 8920 (serial mode) 
Model 8930 (serial mode) 

Laser Printers: 

microLaser with serial option 
Model 2015 ~serial mode) 
Model2106 serial mode) 
Model 2108 serial mode) 
Model 2115 serial mode) 

Cables (See Table 3·4) 
Primary Extension 

H 

B, C,orD 
I and B, C, or D 
B, C,orD 
I and B, C, or D 
I and B, C, or D 

G 
B, C,orD 
B, C,orD 
GandA 
GandA 
A and B, C,orD 
A and B, C, or D 
GandA 
A and B, C, or D 
B, C,orD 
B,C,orD 
B, C,orD 
B, C,orD 
B, C,orD 
B, C,orD 

B, C,orD 
B, C,orD 
B, C,orD 
B,C,orD 
B, C,orD 

None 

EorF 
None 
EorF 
EorF 
EorF 

EorP 
EorF 
EorP 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 

EorF 
EorF 
EorF 
EorF 
EorF 

Thble 3-4 Cables for Connecting the Devices of Thble 3-3 

Length 
Item TI Part Number (Feet)1 Connector 1 Connector 2 

A 2222477-0002 0.5 36-pin male (Centronics) 25-pin female (D-type) 
B 2230504-0001 13 25-pin male ~D-type ~ 25-pin male ~D-type ~ 
C 2230504-0002 26 25-pin male D-type 25-pin male D-type 
D 2230504-0003 49 25-pin male D-type 25-pin male D-type 
E 2303071-0002 49 25-pin female (D-type) 25-pin male (D-type 
F 2303071-0004 200 25-pin female (D-type) 25-pin male ~D-type ~ 
G 2308663-0001 13 25-pin male (D-type ~ 25-pin male D-type 
H 2532883-0001 10 25-pin male (D-type 25-pin male (D-type 
I 2544288-0001 0.5 25-pin female (D-type) 25-pin female (D-type) 
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3.2.3 The local area network (LAN) 802.3 option module can support either 
one LAN 802.3 Ethernet channel or one Y.35 modem channel, depending upon 
which connector adapter is used. The available connector adapters are the 
Ethernet adapter, TI part number 2535600-0001, and the Y.35 modem adapter 
2535605-0001, each of which contains protocol-specific electronics. 

Figure 3-3 shows a tAN 802.3 option module mounted on a CCB or CPII at port 0 
with connections via an Ethernet to a network terminal concentrator (NTC). The 
module is part of the CK160116-channel Ethernet starter kit, which is available in 
the following versions: 

• Factory-installed CK1601 16-channel Ethernet starter kit, 120-volt, 11 part 
number 2542984-0004 

• Factory-installed CK1601 16-channel Ethernet starter kit, 220-volt, 11 part 
number 2542984-0002 

• Field-installable CKl601 16-channel Ethernet starter kit, 120-volt, 11 part 
number 2542984-0001 

• Field-installable CKI601 16-channel Ethernet starter kit, 240-volt, 11 part 
number 2542984-0003 

• Field-installable CKI601 16-channel Ethernet starter kit, 220-volt, 11 part 
number 2542984-0005 

All versions of the CK1601 Ethernet starter kit contain the following components: 

• tAN 802.3 communication module, 11 part number 2535590-0001- extends 
the functions of the CCB or CPII to support an Ethernet 802.3 tAN. 

• 1\vo Ethernet connector adapters, 11 part number 2535600-0001 - One of 
these adapters connects to the LAN 802.3 communication module via the sys­
tem enclosure backplane and the other connects to the NTC to provide con­
nections from these devices to the Ethernet LAN. 

• 1\vo Ethernet transceiver kits, 11 part number 2244733-0001- Each of these 
kits contains an Ethernet 'llansceiver, 11 part number 2236673-0002. One of 
these transceivers provides communication between the Ethernet LAN and 
the LAN 802.3 communication module; the other provides communication 
between the Ethernet tAN and the NTC. 

• 1\vo Ethernet transceiver cables, 11 part number 2239129-0001 - These 
cables connect the system enclosure backplane and NTC Ethernet connector 
adapters to their respective Ethernet transceivers. Each of these cables is 32.8 
feet (10 meters) long and has an 18-pin, female, MOOU-type connector on 
one end and a 15-pin, female, O-type connector on the other end. The 
MOOU-type connector attaches to the Ethernet connector adapter and the 
O-type connector attaches to the transceiver. 

• Thin Ethernet cable, 11 part number 2239703-0003 - This cable is 98.4 feet 
(30 meters) long and has a female BNC connector at each end. The cable 
serves as a link between two Ethernet transceivers in a LAN. 
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• Thin Ethernet terminator kit, TI part number 2239130-0001 - This kit con­
tains one grounded terminator and one ungrounded terminator for 'connec­
tion to the ends of an Ethernet segment. Each of these terminators contains a 
female BNC connector. 

• NTC, TI part number 2537305-0001 - This assembly selVes as an interface 
between the Ethernet and a maximum of 16 of the devilces listed in Thble 3-5. 
Thble 3-6 lists the cables that are available to connect these devices to the 
NTC. 

Figure 3-3 LAN 802.3 Ethernet Communication Option 1YPical Configuration 
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Table 3-5 Peripheral Devices Available for Connection to the CKI601 Option Kit 

Peripheral Device 

EIA asynchronous modem 

Tenninals: 

Model 924 communication port 
Model 928 D-type communication port 
Model 931 communication port 
Model 945 workstation 
Model 955 workstation 

Dot-Matrix Impact Printers: 

Model 810 
Model 830 with serial option 
Model 835 with serial option 
Model 850 (serial mode) 
Model 850XL ( serial mode) 
Model 855 (serial mode) 
Model 857 (serial mode) 
Model 860XL (serial mode) 
Model 865 (serial mode) 
Model 875 with serial option 
Model 877 with serial option 
Model 880 (serial mode) 
Model 885 (serial mode) 
Model 8920 (serial mode) 
Model 8930 ( serial mode) 

Laser Printers: 

micro Laser with serial option 
Model 2015 !Serial mOdel 
Model 2106 serial mode 
Model 2108 serial mode 
Model2115 serial mode 

Cables (See Table 3-6) 
Primary Extension 

H 

B, C,orD 
I and B, C, or D 
B, C,orD 
I and B, C, or D 
I and B, C, or D 

G 
B, C,orD 
B, C,orD 
GandA 
GandA 
A and B, C, orD 
A and B, C, orD 
GandA 
A and B, C, or D 
B,C,orD 
B,C,orD 
B, C,orD 
B, C,orD 
B, C,orD 
B, C,orD 

B, C,orD 
B, C,orD 
B, C,orD 
B, C,orD 
B, C,orD 

None 

EorF 
None 
EorF 
EorF 
EorF 

EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 
EorF 

EorF 
EorF 
EorF 
EorF 
EorF 

Table 3-6 Cables for Connecting the Devices of Table 3-5 

Length 
Item TI Part Number (Feet) Connector 1 Connector 2 

A 2222477-0002 0.5 36-pin male (Centronics) 25-pin female (D-type) 
B 2230504-0001 13 25-pin male !D-type ~ 25-pin male !D-type~ 
C 2230504-0002 26 25-pin male D-type 25-pin male D-type 
D 2230504-0003 49 25-pin male D-type 25-pin male D-type 
E 2303071-0002 49 25-pin female (D-type) 25-pin male (D-type) 
F 2303071-0004 200 25-pin female (D-type) 25-pin male ~D-type ~ 
G 2308663-0001 13 25-pin male (D-type) 25-pin male D-type 
H 2532883-0001 10 25-pin male (D-type) 25-pin male (D-type) 
I 2544288-0001 0.5 25-pin female (D-type) 25-pin female (D-type) 
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Figure 3-4 shows the LAN 802.3 communication module connected via two V.35 
modems and a leased telephone line to a remote NTC. The remote NTC can then 
support any of the devices listed in Thble 3-5. This configuration provides a means 
of connecting peripheral devices at locations outside the local vicinity. The V.35 
adapter kit, TI part number 2535617-0001, contains the following components: 

• Y.35 modem connector adapter, TI part number 2535605-0001- provides an 
interface f,or the local Y.35 modem. 

• V.35 modem cable, TI part number 2537301-0001- This 12-foot (3.7-meter) 
cable has an 18-pin, female, MODU-type connector on one end for connec­
tion to the V.35 adapter and a 34-pin, male, M -series connector on the other 
end for cOlilnection to the Y.35 modem. 

Figure 3·4 LAN 802.3 V.35 Modem Communication Option 'JYpical Configuration 
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3.2.4 The 3-channel multifunction option module can support either a parallel 
printer, an EIA-232 asynchronous modem, and an autocall unit, or a parallel 
printer and a Y.35 synchronous modem, depending upon which connector adapt­
er is used. 

Figure 3-5 shows a typical configuration of devices connected to the CI001 multi­
function communication option. The CI001 multifunction option kit, TI part 
number 2542973-0001 (field-installable, revision: E) or 2542973-0002 (factory­
installed, revision: B), contains the following components: 

• 3-channel multifunction option module, TI part number 2535580-0002 - ex­
tends the functions of the CCB or CPU to provide interfaces to a parallel 
printer, an RS-366 autocaIl unit, or an EIA-232 asynchronous modem. The 
option module can support any of the devices listed in table 3-7. 

• 3-channel multifunction connector adapter, TI part number 2535585-0001 -
connects to the multifunction option module via the system enclosure back­
plane and provides connectors for the parallel printer cable, the autocall unit 
cable, and the EIA-232 modem cable. 
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Figure 3-5 CKJOI Multifunction Communication Option 1Ypical Configuration 
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Table 3-7 Peripheral Devices Available for Connection to the CIOOl Option Kit 

Cables (See Table 3-8) 
Peripheral Device Primary Extension 

Dot-Matrix Impact Printers: 

Model 810 with parallel option 
Model 830 

D 
D 
D 
D 
D 
D 
D 
D 
D 

None 
None 
None 
None 
None 
None 
None 
None 
None 

Model 835 
Model 875 
Model 877 
Model 880 (parallel mode) 
Model 885 (parallel mode) 
Model 8920 (parallel mode) 
Model 8930 (parallel mode) 

Laser Printers: 

microLaser 
Model 2015 (parallel mOde~ 
Model 2106 (parallel mode 
Model 2108 (parallel mode 
Model 2115 (parallel mode 

D 
D 
D 
D 
D 

None 
None 
None 
None 
None 

Miscellaneous Devices: 

EIA asynchronous modem 
RS-366 autocall unit 

AorB 
C 

None 
None 

Table 3-8 Cables for Connecting the Devices of Table 3-7 

Length 
Item TI Part Number (Feet) Connector 1 Connector 2 

A 2303070-0002 
B 2303070-0003 
C 2303097 -0001 
D 2543872-0002 

Installation and Operation 

30 1S-pin female ~MODU-typel 25-pin male !D-type) 
10 18-pin female MODU-type 25-pin male D-type 
30 18-pin female MODU-type 25-pin male D-type ~ 
49 40-pin female MODU-type 36-pin male Centronics 

Figure 3-6 shows the 3-channel multifunction communication module connected 
via two Y.35 modems and a leased telephone line to a remote location. This con­
figuration provides a means of connecting peripheral devices at locations outside 
the local vicinity and can also support any of the printers listed in Thble 3-7. The 
CK201multifunction communication kit, TI part number 2535619-0001 (field­
install able ) or 2535619-0002 (factory-installed), contains the following compo­
nents: 

• 3-channel multifunction communication module, TI part number 
2535590-0001 - extends the functions of the CCB or CPII to provide inter­
faces to the parallel printer and the local Y.35 modem. 

• Y.35 modem connector adapter, TI part number 2535605-0001- provides an 
interface for the local Y.35 modem. 
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• Y.35 modem cable, TI part number 2537301-0001- This 12-foot (3.7-meter) 
cable has an 18-pin, female, MOOU-type connector on one end for'connec­
tion to the Y.35 adapter and a 34-pin, male, M-series connector on the other 
end for connection to the Y.35 modem. 

Figure 3-6 CK201 Multifunction Communication Option 1)rpical Configuration 
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3.2.5 The multidrop configuration shown in Figure 3-7 provides an interface to 
various terminals, printers, and modems via a multidrop terminal concentrator 
(MTC). It also provides an interface to a parallel printer which can be any of the 
printers listed in Thble 3-7. The CK802 multidrop communication kit, 11 part 
number 2554929-0001 (field-installable) or 2554929-0002 (factory-installed), 
contains the following components: 

• Local MTC, TI part number 2554854-0001- connects to the multidrop con­
nector adapter via the MTC cable and provides connection to a maximum of 
eight terminals, printers, or modems. 

• Multidrop connector adapter, 11 part number 2554905-0001- provides in­
terfaces to the local MTC via a 4-pin modified jack (MJ) connector and to a 
parallel printer via a 40-pin MODU-type connector. 

• MTC cable, 11 part number 2554926-0001 - a twisted-pair cable that pro­
vides an MJ connector at one end for connection to the multidrop connector 
adapter and a terminal box at the other end that provides connection to a lo­
cal MTC. The Tenninal Concentrator Installation and Operation manual, 11 
part number 2557938-0001, provides detailed instructions for connecting the 
MTC and its supported devices. 

The multidrop communication kit does not contain the parallel printer cable. 
However, the cables shown in Figure 3-7 (11 part numbers 2543872-0001 and 
2308633-0001) are available from TI. Each of these cables contains a 40-pin 
MODU-type connector at one end for connection to the multidrop connector 
adapter. 

The Centronics-type cable contains a 40-pin male Centronics-type connector at 
the peripheral end for connection to any of the parallel printers listed in Thble 3-7. 
The Data Products type cable allows you to connect any parallel printer that pro­
vides a Data Products-type interface connector. 
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Figure 3-7 Multidrop Option "fYpical Configuration 
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3.4 If you prefer to have TI install your board and its associated options rather 
than installing them yourself, contact the Field Service Communication Center 
(FSCC) at toll-free telephone number 1-800-572-3300 to schedule the installa­
tion. You will need to furnish the following information: 

• The system serial number 

• Your name and the name of your company 

• Your company street address, city, state, and zip code and any special direc­
tions for finding the location 

• The name and telephone number of the person to contact 

• The purchase order number of the option to be installed 
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Numbers 
3-channel multifunction option board installation, 

3-13-3-18 
4-channel asynchronous option board installation, 

3-3-3-5,3-6-3-8,3-9-3-12 

A 
adapter board caution, 3-2 

B 
boards 

c 

general description, 1-5-1-6 
installation, 3-1-3-19 
shipping container, 2-2 
TI installation, 3-1-3-18, 3-19 
unpacking, 2-1-2-3 

cable adapters 
shipping container, 2-3 
TI installation, 3-1-3-18, 3-19 
unpacking, 2-1-2-3 

cautions 
adapter board, 3-2 
static electricity, 2-1, 3-1 

CK202 option board installation, 3-17-3-18 
communications carrier board (CCB) 

general description, 1-5-1-6 
LED indicators, 3-18 
shipping container, 2-2 
unpacking, 2-1-2-3 

E 
electrical shock warning, 3-1 

I 
indicators, LED, 3-18 
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INDEX 

installation 
3-channel multifunction option board, 

3-13-3-18 
4-channel asynchronous option board, 3-3-3-5, 

3-6-3-8,3-9-3-12 
cautions, 3-1, 3-2 
CK202 option board, 3-17-3-18 
warnings,-3-1 

L 
LED indicators, 3-18 
lithium battery warning, 2-1 

S 
shipping container 

cable adapter, 2-3 
system board, 2-2 

static electricity caution, 2-1, 3-1 
system boards. See boards 

T 
TI-installation 

U 

cable adapters, 3-1-3-18, 3-19 
system boards, 3-1-3-18, 3-19 

unpacking 
cable adapters, 2-1-2-3 
cautions, 2-1 
system boards, 2-1-2-3 
warnings, 2-1 

W 
warnings 

electrical shock, 3-1 
lithium battery, 2-1 
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Information Technology Group - Austin 
Documentation Questionnaire 

System Board Installation and Operation 

Do you use other TI manuals? If so, which one(s)? 

How would you rate the quality of our manuals? 

Accuracy 
Organization 
Clarity 
Completeness 
Overall design 
Size 
Illustrations 
Examples 
Index 
Binding method 

Excellent Good Fair 

Was the quality of documentation a criterion in your selection of hardware or software? 

DYes o No 

How do you find the technical level of our manuals? 

o Written for a more experienced user than yourself 

o Written for a user with the same experience 

o Written for a less experienced user than yourself 

What is your experience using computers? 

o Less than 1 year 0 1-5 years 0 6-10 years 0 Over 10 years 

Poor 

We appreciate your taking the time to complete this questionnaire. If you have additional comments about the 
quality of our manuals, please write them in the space below. Please be specific. 

Name ______________________________ _ Title/Occupation ___________________ __ 

Company Name ________________________________________________________ __ 

Admess ___________________________ ___ City/State/Zip __________ _ 

Telephone ________________________ _ Date ____________________________ __ 
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