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PREFACE 

This document is the Product Maintenance Manual (PMM) 
Computer System. The manual is organized in accordance 
gineering Technical Documentation's approved PMM outline. 
manual reflects the type of maintenance philosophy selected 

for the Wang VS-5/6 
with Customer En
The scope of this 

for this product. 

The purpose of this manual is to provide the Wang-trained Customer En
gineer (CE) with sufficient instructions to operate, troubleshoot, and repair 
the VS-5/6 Computer System. The manual will be updated on a regular schedule 
or as necessary. Such updates will be published either as Publication Update 
Bulletins (PUBs) or as full revisions. 

Use of the material in this document is authorized only for the purpose 
stated in the Preface, above. 

© Copyright 1986, Wang Laboratories, Inc. 
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741-1705 

WARNING 

DO NOT OPEN THE SWITCHING POWER SUPPLY UNDER ANY CIR
CUMSTANCE-;. EXTREME:LY Dl\NGr~ROUS VOLTAGE AND CURRENT 
LEVELS, IN EXCESS OF 300 VOLTS DC AND UNLIMITED CURRENT, 
ARE PRESENT WITHIN THE POWER SUPPLY. 

DO NOT ATTEMPT TO REPAIR THE POWER SUPPLY; IT IS FIELD 
REPLACEABLE ONLY. 

AFTER POWERING THE UNIT DOWN A!ITD DISCONNECTING THE AC 
POWER PLUG FROM THE WALL OUTLET, ALLOW ONE MINUTE BEFORE 
REMOVING THE POWER SUPPLY TO PROVIDE ADEQUATE TIME FOR 
ANY RESIDUAL VOLTAGE TO DRAIN THROUGH THE BLEEDER RES
ISTORS. 

WARNING 

THE VS-5/6 COMPUTER DOES NOT HAVE AN AC POWER ON/OFF' 
SWITCH. BEFORE PERFORMING ANY SERVICE ON THE VS-5/6 
COMPUTER, REMOVE THE AC POWER PLUG FROM THE WALL OUTLET. 
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SECTION 1 

INTRODUCTION 

1.1 SCOPE AND PURPOSE ------·-·------ ·---

This manual contains installation, operation, troubleshooting, and repair 
information for the VS-5/6 Computer System. This manual also contains an il
lustrated breakdown of replaceable parts. 

The purpose of the manual is to provide Customer Engineering personnel with 
the information necessary to install, troubleshoot, and repair any model of the 
VS-5/6 in the field. Familiarity with small VS systems is recorrunended for the 
effective use of this manual. 

1.2 ORGANIZATION AND LAYOUT 

This manual is divided into 12 sections numbered 1 through 12. Each sec
tion describes a separate maintenance subject and is arranged to minimize ref
erences to other sections. Referencing to other frames is made by means of the 
section number(s) contained in parenthesis ( ). 

All or most information pertaining to a specific task is located on a sin
gle and/or double frame. Each frame contains illustrations, numbered steps, 
and/or text describing the individual steps required to accomplish each task. 
Each section is preceded by the section number and a section table of contents. 
The sections, and corresponding frames, are arranged in numerical sequence from 
left-to-right and from top-to-bottom on the individual fiche cards. 

1.3 ABBREVIATIONS AND SYMBOLS USED IN THIS MANUAL 

ABBREVIATION/SYMBOL 

AC 
ANSI 
APA 
ASSY 
BIT 
BPI 
CBL 
cc 
CM 
CMD 
CP 
CPU 

741-1705 

DEFINITION 

Alternating current 
American National Standards Institute 
Active Port Assembly 
Assembly 
Built In Test 
Bits Per Inch 
Cable 
Cable Concentrator 
Control Mode 
Cartridge Module Drive 
Central Processor 
Central Processing Unit 
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ABBHEVIATION/SYMBOL 

DA 
DC 
DIP 
DOS 
DRAM 
DVM 
EAPA 
BCC 
EIA 
FCC 
FMD 
FRU 
HEX 
I/O 
IOC 
IOP 
IPB 
IPL 
KG 
LED 
M 
MBPS 
MM 
MODEM 
NEMA 
OS 
PARA 
P-BAND 
P/N 
PCA 
PDA 
PF 
PM 
AAM 
RF 
RSD 
SCL 
SCSI 
SIOC 
SMD 
SPS 
soc 

---- ---- ·-- --- -- -·-·-

SW 
SYSGEN 
TAC 
TC 
TP 
v 
vs 
VTOC 
WS 
WLI P/N 

741-1705 

DEFINITION 

Device Adapter 
Direct current 
Dual In-line Package 
Disk Operating System 
Data Random Access Memory 
Digital voltmeter 

INTRODUCTION 

Electrically Active Port Assembly 
Error Correction Code 
Electronic Industries Association 
Federal Communications Commission 
Fixed Module Drive 
Field-replaceable unit 
Hexidecimal Notation (H) 
Input/Output 
Input/Output Controller 
Input/Output Processor 
Illustrated Parts Breakdown 
Initial Program Load 
Kilogram 
Light-Emitting Diode 
Mega, (Million) 
Megabits Per Second 
Main Memory 
Modulator/Demodulator 
National Electrical Manufacturers Association 
Operating System 
Paragraph 
Peripheral Band 
Part number 
Printed circuit assembly 
Physical Device Address 
Program Function 
Preventive maintenance 
Random Access Memory 
Radio Frequency 
Removable Storage Drive 
Serial Communications Link 
Small Computer Syst€m Interface 
Serial Input/Output Controller 
Storage Module Drive 
Switching Power Supply 
Socket 
Switch 
System Generation 
Technical Assistance Center 
Telecommunications 
Test Point 
Volts 
Virtual Storage 
Volume Table of Contents 
Workstation 
Wang Laboratories, Inc. Part Number 
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SECTION 2 

IDENTIFICATION 

2.1 MAJOR ASSEMBLIES ------

This section contains system components and major assemblies of the VS-5 
and VS-6 computer. 

2.1.1 SYSTEM COMPONENTS 

VS-5/6 
MAINFRAME 

B-0311 O-FY86-3 

Figure 2-1. VS-5/6 Major Components 
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2.2 VS-5 MAJOR PARTS -- - - - ·- ------· 

TC PANEL 

1.2M FLOPPY 

CONTROL------~~.J!ai~ 
PANEL 1111 I 

VS-5~ 
CPU PCA 

OPTION 
PCA'S 

BUS PROCESSOR 
PCA 

MOTHERBOARD 

IDENTIFICATION 

1/0 PANELS 

67.5M 
..,..E-1---WINCHESTER 

DRIVE 1 

67.SM 
WINCHESTER 

DRIVEO 

SWITCHING 
POWER 
SUPPLY 

SCSI INTERFACE 
PCA 

B-03084-FY86-1 

Figure 2-2. VS-5 Computer Major Components 
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2.3 VS-6 MAJOR PARTS 

1.2M FLOPPY 

VS-6 MEMORY~ 
PCA 

MOTHERBOARD 

SCSI INTERFACE 
PCA 

IDENTIFICATION 

67.SM 
~...,_..-WINCHESTER 

DRIVE 1 

67.SM 
.....,.n-;... __ WINCHESTER 

DRIVEO 

SWITCHING 
POWER 
SUPPLY 

B-03084-FYBS-2 

Figure 2-3. VS-6 Computer Major Components 
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SECTION 3 

CONTROLS AND INDICATORS 

3.1 OPERATOR CONTROLS 

3.1.1 VS-5/6 FRONT PANEL CONTROLS 

The front panel controls are located inside the control panel door. Open 
door to the left to access control panel. 

B-03006-FYB6-6 

Item Name Type and Function 

1 Initialize Switch Pushbutton switch; Red, pressing switch IPLs system 
and resets system clock. 

2 DC Power-On Switch Pushbutton switch; Black, depressing switch applies 
DC power to system. Pressing switch again removes 
DC power from system. 

3 Control Mode Switch Pushbutton switch; Green, depressing switch during 

4 Local/Remote Switch 

---------- --------

741-1705 

power-on allows verification of HEX display by 
looping on decrement mode. Depressing switch any 
other time forces CF into control ~8de if control 
mode microcode is loaded. 

Two position key switch; when in local mode allows 
normal operation. When in Remote mode, allows con
nection for remote maintenance. 

-------· ·-- ------ --------------
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CONTROLS AND INDICATORS 

3.1.2 VS-5/6 TC PANEL CONTROLS 

The TC Panel Controls are located inside the TC panel door (if TC option 
is selected). Open the door to the right to access TC control panel. 

Item Name 

1 

2 

TC Disconnect 
Switch 

Clear Switch 

741-1705 

11 111111111111111 

8-03006-FYBB-7 

Type and Function 

Recessed Pushbutton Switch; When pressed clears TC 
DA Data Terminal Ready signal. 

Recessed Pushbutton Switch; When pressed generates 
a TC DA power-up reset state. 
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CONTROLS AND INDICATORS 

3.1.3 VS-5/6 REAR PANEL CONTROLS 

Item Name 

1 Voltage Select 
Switch 

741-1705 

115 VAC SHOWN 

B-03006-FYSS-11 

Type and Function 

Slide-type switch; selects ac operating voltage of 
115V or 230V, determined by available line voltage 
(switch shown in 115V position). 
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CONTROLS AND INDICATORS 

3.2 VS-5/6 OPERATOR INDICATO_~~ 

3.2.1 FRONT PANEL INDICATORS 

Item Name 

l Diskette Drive 
Activity LED 

2 DC Power LED 

3 Not Ready LED 

4 Diagnostics LEDs 

741-1705 

B-03006-FY66-8 

Type and Function 

-- --· - - ···-----

LED; Green LED denotes l.2M drive, Red LED denotes 
360K drive, illuminates to indicate activity on 
diskette drive. 

LED; Green, illuminates to indicate DC power on. 

LED; Red, illuminates during power-up diagnostics 
mode, off during normal operation. 

HEX LEDs; Displays BIT power-up diagnostics being 
executed and self-test monitor error codes. If an 
error occurs, the error code will be continuously 
displayed. 
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CONTROLS AND INDICATORS 

3.2.2 TC PANEL INDICATCRS 

Item Name 

1 TC Activity LEDs 

LED 1 
LED 2 
LED 3 
LED 4 
LED 5 
LED 6 
LED 7 
LED 8 

741-1705 

B·03006·FYB6-9 

Type and Function 

Eight LEDs, Red, The LEDs defined below are valid 
only during running of TC protocols. 

Illuminates to indicate Receive Data (RXD). 
Illuminates to indicate Transmit Data (TXD). 
Illuminates to indicate Clear-to-Send (CTS). 
Illuminates to indicate Request-to-Send (RTS). 
Illuminates to indicate Carrier Detect (CXR). 
Illuminates to indicate Data Terminal Ready (DTR). 
Illuminates to indicate Data Set Ready (DSR). 
Illuminates to indicate power is on. 

-------
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CONTROLS AND INDICATORS 

3.2.3 POWER SUPPL y /WINCHESTER DRIVE INDICATORS (Inside Bulkhead) 

-

.. 
~ 

'1. -........ 

Item Name 

1 D.C. ON 

2 TEMP. FAULT 

3 Activity LED 

741-1705 

.. 

+SVADJ rzl 

-
B-03006-FVBB-2 

Type and Function 

LED; Green, illuminates to indicate DC Power On. 

LED; Red, illuminates to indicate power supply has 
internal temperatures above specification limit. 
Service is required. 

LED; Red, illuminates to indicate activity on 
winchester drive. 
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3.3 VS-5/6 SERVICE CONTROLS 
-· --·-···-

3.3.1 POWER SUPPLY CONTROLS 

-

CONTROLS AND INDICATORS 

D.C.ON Q 

TEMPFAULT Q 

8-03006-FY66-3 

Item Name Type and Function 

1 +5V ADJ Potentiometer; adjusts +5 Vdc. 
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CONTROLS AND INDICATORS 

3.3.2 MOTHERBOARD TEST POINTS 

-

..... . .. I 

Item Name Type and Function 

eee 0 
+ .... 
N 
< 

I 

U1 
< 

G') 
z 
c 

+ 
U1 
< 

B-03006-FYBB-4 

1 Voltage Test Points Terminals; voltage test points for checking main
frame de voltages. Refer to paragraph 8.2. 

--------- ------------------------------
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CONTROLS AND INDICATORS 

3.3.3 1-PORT TC DA CONTROLS 

RS449 
CONNECTOR 

X.21 
CONNECTOR 

RS232 
CONNECTOR 
J2 

RS336 
CONNECTOR 

J1 J13 

Item Name 

1 Telecorrununications 
Mode Select Switch 
SWl 

741-1705 

J3 

B-03006-FY86-16 

Type and Function 

Rocker-type 8-bit switch bank; selects different 
diagnostic tests and X.21 support. Refer to para
graph 7.3.7 
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CONTROLS AND INDICATORS 

3.3.4 2-PORT TC DA CONTROLS 

CONNECTOR 
J2A 

FRONT TC PANEL 
CONNECTOR S1 

CHANNEL1 

RS336 
CONNECTOR 
J3A 

Item Name 

1 

2 

Telecommunications 
Mode Select Switch 
SWl 

Telecommunications 
Mode Select Switch 
SW2 

741-1705 

CHANNEL 2 

Type and Function 

CONNECTOR 
J13B 

FRONT TC PANEL 
CONNECTOR S2 

B-03006-FY86-17 

----- ------------------·-----------------

Rocker-type 8-bit switch bank; selects different 
diagnostic tests and X.21 support for channel 1. 
Refer to paragraph 7.3.8. 

Rocker-type 8-bit switch bank; selects different 
diagnostic tests and X.21 support for channel 2. 
Refer to paragraph 7.3.8. 
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CONTROLS AND INDICATORS 

3.3.5 BUS PROCESSOR (BP) CONTROLS 

Item Name 

1 

2 

------ ----

WSO Location/Con
trol Mode Select 
Switch SWl 

Drive-Type/SCSI 
Device ID Select 
Switch SW2 

741-1705 

B-03006-FYB6-1 B 

Type and Function 

Rocker-type 8-bit switch bank; selects different 
IPL Control and BIT test. Refer to para. 7.3.2. 

Rocker-type 8-bit switch bank; 
drive-type and SCSI Device ID. 
7.3.2. 

selects diskette 
Refer to paragraph 
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CONTROLS AND INDICATORS 

3.3.6 SMD 2-PORT BOARD CONTROLS 

·-

Item Name 

1 Drive-Type/Port 
Select Switch SWl 

741-1705 

J2 26-PIN 
CONNECTOR 
DRIVEO 
B-CABLE 

Type and Function 

J1 60-PIN 
CONNECTOR 
A-CABLE 

B-03006-FVBB-19 

Rocker-type 8-bit switch bank; selects external 
drive-type for one of two ports. Switches Swl-Sw4 
select Drive 1 (port 1), Switches Sw5 -Sw8 select 
Drive 2 (port 2). Refer to paragraph 7.3.5. 

----- ----··----
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CONTROLS AND INDICATORS 

3.3.6 SMD 4-PORT BOARD CONTROLS 

JS 26·PIN 
CONNECTOR 
DRIVE3 
B·CABLE 

J4 26-PIN 
CONNECTOR 
DRIVE2 
B-CABLE 

J3 26-PIN 
CONNECTOR 
DRIVE 1 
B-CABLE 

J2 26-PIN 
CONNECTOR 
DRIVEO 
B-CABLE 

J1 60-PIN 
CONNECTOR 
A-CABLE 

B-03006-FYBS-20 

---------- -------------- ------------- -------------·--- - -------------- -- --
Item Name 

1 

2 

Drive-Type/Port 
Select Switch SWl 

Drive-Type/Port 
Select Switch SW2 

741-1705 

Type and Function 

Rocker-type 8-bit switch bank; selects external 
drive-type for one of two ports. Switches Swl-Sw4 
select Drive 1 (port 1), Switches Sw5 -Sw8 select 
Drive 2 (port 2). Refer to paragraph 7.3.6. 

Rocker-type 8-bit switch bank; selects external 
drive-type for one of two ports. Switches Swl-Sw4 
select Drive 3 (port 3), Switches Sw5 -Sw8 select 
Drive 4 (port 4). Refer to paragraph 7.3.6. 
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CONTROLS AND INDICATORS 

3.3.8 VS-5 CPU/MEMORY BOARD CONTROLS 

Item Name 

1 Memory Size Select 
Switch SWl 

~: ~ 
~: ~ 
~: ~ 
~: ~ 
~: ~ 
~: ~ 
~: ~ 
~: ~ 

B-03006-FY66-15 

Type and Function 

Rocker-type 4-bit switch bank; selects on-board 
memory size. Refer to paragraph 7.3.1. 

-----------------·--·-------------·---------------- ····-
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CONTROLS AND INDICATORS 

3.3.9 VS-6 CACHE MEMORY BOARD CONTROLS 

Item Name 

1 Memory Size Select 
Switch SWl 

741-1705 

P1 P2 P3 

8-03006-FY 88-14 

Type and Function 

----------·---· -- -~- -· - --------- - . - - ------

Rocker-type 4-bit switch bank; selects on-board 
memory size. Refer to paragraph 7.3.3. 
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CONTROLS AND INDICATORS 

3.4 SERVICE INDICATORS -- ---------- ---

3.4.1 UISIO BOARD INDICATOR 

Item Name 

5-PIN 
MODEM POWER 
CONNECTOR J7 

1 Diagnostic LED 

741-1705 

Type and Function 

34-PIN 
EAPA SIGNAL 

CONNECTORJ5 

8-03006-FYBB-13 

LED; Red, Illuminates during UISIO PCA power-up 
BIT test is run. If LED remains lit, UISIO PCA 
failure has occurred. 
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CONTROLS AND INDICATORS 

3.4.2 SCSI INTERFACE PCA REV XO INDICATOR 

B !J:Ulh f YBt. ~1 

------------------ --- ----- -- -- ------ -- ---- -------------------- ---- -- -------------------------- -----
Item Name 

1 Power:--On LED 

741-1705-1 

Type and Function 

LED; Red, Illuminates when +5 Volt power is 
supplied to PCA. 
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SECTION 4 

OPERATION 

4.1 SCOPE 

Section 4 Operation provides information for system power-up (IPL), 
running the ~tand ~lone Utilities (SAU), power-up diagnostics, and system 
power-down. 

CAUTION 

Never switch VS-5/6 mainframe DC Power On or Off when 
a floppy is mounted in the drive. Never mount or 
remove a diskette while floppy activity LED is On. 

4.2 SYSTEM POWER-UP -------· ------ .. ______ _ 

The following procedure contains the steps required to Power-Up (IPL) the 
VS-5/6 mainframe. Be sure to perform the steps in the sequence given. 

1) Power-On Workstation 0 (operator console). Workstation 0 raster should be 
displayed in a few seconds. Power-on any other workstations or printers 
on the system. 

If Workstation 0 is a Professional Computer with RSAF Software installed, 
Workstation Emulation must be entered before IPLing the mainframe. If not, error 
code 42EA will be displayed. 

2) Position the Local/Remote Key Switch in the Local position. 

3) Press the DC Power On switch (Black), the power-on indicator and Drive Not 
Ready indicator will illuminate. It takes approximately 1 minute for the 
internal disk to reach operating speed. 

If the system is to be loaded from an external disk drive, insert a disk
ette that contains the IPL files into the floppy diskette drive. If no 
diskette is inserted in the disk drive, the system will look for the IPL 
bootstrap file on the internal fixed disk. Once the file is found, the 
IPL process starts. 

4) If the system has external drives attached, power on the drives. 

5) The diagnostic Hex display begins a countdown from FFFF while the power-up 
diagnostics are being run. This will be completed in approximately 45 
seconds. In the event the diagnostic code countdown stops and an error 
code is displayed, refer to Chapter 6 Troubleshooting for error code 
information. 
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OPERATION 

If error code 402A, 403A, or 404A is displayed, these error codes denote 
that the system disk does not contain the pointer to the bootstrap file 
(@MCBOOT@). This pointer must be regenerated. Perform the following: 

a) 

b) 

Load the Stand Alone Utility (SAU). 

Using SAU Copy function, copy files 
diskette to the system disk. Coping 
matically regenerates the pointer. 
cedure can be continued. 

Refer to paragraph 4.2.1. 

@MCBOOT@ and @MICPL@ from the SAU 
the bootstrap file, the SAU auto

Once regen·~rated, the IPL pro-

6) Upon successful completion of BIT diagnostics, the Self Test Monitor Screen 
appears. Once Self Test diagnostics are successfully run, the IPL Drive 
Selection screen is displayed. (fig11re 4-1). Posi.tion the cursor next to 
the drive from which the operating system is to be loaded from and press 
ENTER. If an external drive contains the operating system 1 position the cursor 
next to that drive number and press ENTER. 

• 

Device ---------

2270V7 
2269Vl 
2269Vl 

Small System VS Self Test Package Version R2xxx 
IPL Drive Selection 

Bootstrap Volume = SYSTEM 

___ GaJ2_aci ty - _Jy.E_e_ Volume Status - --- ------------- - --- -------------·--------

1.2 Mb Dsket 
67 Mb Dsket SYSTEM 
67 Mb Dsket DATA 

P»sition Cursor to Indicat-.ed Device and Select: 

(ENTER) Test & IPL (PFl) IPL Only (PFB) Standalone Diagnostic Monitor 

Status 

Passed 
Passed 
Running 

- ----------------------

Figure 4-1. Self Test Monitor and IPL Drive Select Screen 

Small System VS Self Test Monitor Package Version R2620 
System hardware Status 
System Volume = SYSTEM 

Diagnostic 

(SIO) Serial Data Link test 
(BP) BP UART Loopback Verification Test 
(CPU) CPU CP Control & CP/BP Test 
(CPU) CPU Random Operand Test 
(CPU) CPU CP Integrity Test 
(MM) Main Memory Integrity Test 
(MM) Main Memory Integrity test 

Figure 4-2. System Hardware Self-Test Screen 
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OPERATION 

7) This screen indicates that the VS-5/6 is testing system comI:Jonents. The 
results of each test is displayed with the message sequence: 'Loading' , 
'Running", 'Passed', 'Non-Fatal Error', 'Fatal Error'. If the status is 
'Passed' the system is ready to begin initialization. 

A Non-Fatal Error message and Fatal Error Message will display an error 
code of the failure. Refer to Section 6 Troubleshooting for error code 
definition. 

8) Press 'ENTER' to continue the IPL sequence. The prompt "Loading System 
Microcode" is displayed and system initialization begins. In about 10 
seconds, the message 'Diagnostics Complete, Beginning System 
Initialization' appears on WSO and the Not Ready LED turns off. 

9) The SYSGEN screen appears. The SYSGEN screen displays the name of the 
configuration file last used (SYSFILE Field). NOTE: During Initial IPL, 
the SYSGEN configuration screen does not display a default value for the 
name of the communications configuration file. The default system con
figuration file name ©CONFIG@ in @SYSTEM@ should be entered. 

*** MESSAGE MOOl BY SYSGEN 

INFORMATION REQUIRED 

Specify the name of the system configuration file and press (ENTER) 
- or -

Press (1) to use one workstation and one disk. 

SYSFILE 
SYS LIB 

= ©CONFIG@ -----= @SYSTEM@ 

Specify the communications configuration file to be used, if any 

COMMFILE = --
COMMLIB = @SYSTEM@ 

Inhibit Logons at all workstations? 

Figure 4-3. SYSGEN Screen 

LOGONS = NO 

10) Enter another valid configuration file name in the filed 'SYSFILE' and 
press 'ENTER' or press 'ENTER' to select the configuration file displayed. 

11) If the system is using communications, specify the communications 
configuration file name and library. 

12) Press PFl to use one workstation (workstation 0) and one disk. 
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13) Respond to the prompt 'Inhibit Logons at all workstations? Logons =NO' 
If YES is selected, only WSO can be logged on to the system after the IPL 
is complete. NO is the default value. 

14) Press 'ENTER'. The Date and Time Screen will be displayed. 

15) 

*** MESSAGE WN3 BY IPL 

SET DATE AND TIME 

Year = YY 
HOUR = ffil 

Enter date and time 

INFORMATION REQUIRED 

Month = MM 
MINUTE = MM 

DAY = DD 
SECOND = SS 

Figure 4-4. Date and Time Screen 

in the format provided (use the 24 hour clock time 
hours) and press ENTER. In about 5 seconds, the IPL screen will appear. 

----·---·----- ----- . - ---- ----- -- ------ -·------. ~--· - ---- ---~-- --- -------- -

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* * * * * * * * * * * * * * * * 11 * * * * * * 
wwww wwww AAA NNN NNN GGGGGG 

WW WW MM NNN NN GG GG 
WW WW AA M NN N NN GG GG 
WW WW WW AA AA NN N NN GG 
WW WW WW AAAAA1'IAAJ1.A NN N NN GG GGGG 

WW wwww WW AA AA NN N NN GG GG 
wwww wwww AA AA NN NNN GG GG 

WW WW AAA/\ ""'l\M NNN NNN GGGGGG 

* * * * * * * * * * * * * * * * * * * * * * * 

01:01:01 
01:02:01 
01:03:01 

©Copyright Wang Laboratories, Inc. 1986 

Initial Program Load 
VS Operating System 

Nucleus Version 06.66.02 
02048K physical memory available 

System Generation 
I/O System Initialization 
System Task Initialization 

complete 
in progress 
pending 

Figure 4-5. Initial Program Load (IPL) Screen 

* 

* 

* 

* 

for 

* 
* 
* 
* 
* 

* 
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16) The IPL screen shows the version of the VS Operating System being used in 
the IPL process, the physical memory size of the system, and the status of 
the three phase of IPL. These phases are; complete, in progress, and 
pending. Refer to the 'VS-5/6 Processor Handbook' for a detail 
description of the IPL process. 

If during the IPL sequence the system detects any critical operating 
system components are obsolete or incompatible, the Version Warning Screen 
will be displayed. In the event this occurs refer to paragraph 4.2. 

17) When the system initialization is completed successfully (approximately 2 
minutes), the Operator's console screen is displayed. 

*** Wang VS Operator's Console *** 
2:12 PM Tuesday March 22, 1986 

Position to (*) and Press (ENTER) to Provide Inunediate Operator Service: 

Mount Volume FLOPPY on Disk 11, . 
*Assistance Required for Printer 3 
*I/O Error Log Queued for Printing 

2) 
3) 
4) 
5) 

6) 
7) 

Press (1) to Return to User Mode 
- or -

Use the Function Keys to Manage: 

PRINT Queue 9) PRINTE'Rs 
PROCEDURE Queue 10) DISKs 
TRANSMIT Queue 11) TAPES 
RETRIEVE Queue 12) TELECOMMUNICATIONS 

13) WORKSTATIONs 
INTERACTIVE Tasks 
NON-INTERACTIVE Tasks 14) SYSTEM Options 

Press (HELP) at Any Time to Return to the Operator Console Menu 

Figure 4-6. Operator Console Screen 

12:40 
13:32 
13:55 

18) When the message 'Queue Verification Routine Complete' appears (approx. 20 
to 30 seconds), press PFl to enter user mode. Workstation 0 is now in 
user mode and any VS function can now be performed. The VS Logon Screen 
will be displayed. 
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---·--------- - ----- -------------

*** Wang VS Logan *** 
Workstation 0 2:12 PM Tuesday March 22, 1986 

Hello new user 
Welcome to a:xx:J 

Please identify yourself by supplying the following information 

Your userid = ... 
Your password = 

and press (ENTER} to Logan 

or press ( PFll} to enter operator mode inu11ediately 

Figure 4-7. VS Logan Screen 

19} Enter the default three-letter user ID, CSG. No password is required. 
Press ENTER. The command processor screen will be displayed. 

*** WANG VS COMMAND PROCESSOR *** 

Workstation 0 Ready 11: 32 PM Monday March 22, 1985 

Hello 
Welcome to the Wang VS 

Press (HELP} at any time to interrupt your program or to stop processing 
of the current coHunand. 

Use function keys to select a command: 

(1) RUN Program or Procedure 
(2) Set USAGE Constraints ( 11) Enter OPERATOR Mode 
( 3) Show PROGRAM Completion Report (12) Submit PROCEDURE 

(4) Manage QUEUS (13) Send MESSAGE to Operator 
( 5) Manage FILES/Libraries (15) PRINT Conunand Screen 
( 6) Manage DEVICES (16) LOGO FF 

-------

Figure 4-8. Command Processor Menu 
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20) When the command processor screen appears the system is in user mode. From 
this screen, utilities 'GENEDIT', SECURITY, BACKUP, and others will be run. 

NOTE 

Note this manual only contains 'GENEDIT' information 
that differs from other VS mainframes. 'BACKUP' and 
utilities are not discussed in this manual. 

For information pertaining to programs and features, 
refer to the 'VS-5/6 Processor Handbook'. 

21) Run 'GENEDIT' Utility and verify all peripherals have been correctly 
declared (figure 4-9). If a; 1 peripherals are not declared, generate a 
new @cONFIG@ file and re-IPL the system. 

-------·------------------ -------- ---- ----------------·-----

GENEDIT VSo Device Adapters 
@c0NF05P in @SYSTEM@ on SCSIO 

Jumper 1st 
Address PDA Dev DA Type DA Description 

000 2800 0 28V01 BP/SIO Device Adapt 
000 2000 32 28V02 BP/Floppy DA 
000 2010 
000 2020 35 28V04 BP/Floppy DA 
300 2COO 
500 3000 
100 3400 40 25V50 Disk Device Adapter 
600 3800 
400 3COO 

TAB to Device Type and PRESS: 
(ENTER) to edit the devices on the Device Adapter 

(9) to show valid Device Adapters for the slot 

or PRESS: (13) to modify the Device Adapter types; 
(14) to modify the starting device numbers; 
(16) to return to main menu 

Model VSo 

Figure 4-9. Sample 'Devices Adapters' GENEDIT Screen 

22) Tab to 28V01 BP/SIO Device Adapter and press ENTER to display the Devices 
on IOP screen as shown in figure 4-10. 
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GENEDIT Devices on IOP 
@c0NF05P in @SYSTEM@ on SCSIO Model VSo 

28V01 BP/SIO Device Adapter IOP#2 
Dev# Port# Type Description WP? 

0 0 2256C Combined WS (64K) 
1 1 2529V 6400bpi Cartridge Tp 
2 2 4230 Monochrome Combined 
3 3 2256C Combined WS (64K) 
4 4 2256C Combined WS (64K) 
5 5 2256C Combined WS (64K) 
6 6 2256C Combined WS (64K) 
7 7 2256C Combined WS (64K) 
8 8 2509V 9-Track, 1600 bpi Tape 
9 9 5574 600 lpm Band Ptr y 

10 10 4230 Monochrome Combined 
11 11 4230 Monochrome Combined 
12 
13 
14 
15 15 2276C Archiver c ws (64K) 

TAB to Device Type and PRESS: or PRESS: (5) Next 
(ENTER) Reserve cluster devices (9) Valid Devices (16) Return 
(12) Shift ( 13) Modify (Tl) Main men 

. ·---·--~------- -----------

741-1705 

Figure 4-10. Sample 'Devices on IOP' GENEDIT Screen 

NOTE 

If a Professional Computer is installed as WSO and is 
used for Remote Maintenance, it MUST BE declared as 
a 2256C Combined WS (64K). 
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21) Press PF16 to return to the VS Device Adapters Screen. Select 28V04 
BP/SCSI DA and press 1 ENTER 1 • The Disks on DA screen will be displayed as 
shown in figure 4-11. 

GEN EDIT 
@CONF05P 

Dev# 
35 
36 
37 
38 
39 

in @SYSTEM@ on ~CSIO 
28V01 BP /SCSI DA 

Port# Type 
6 2269V1 
6 2269V1 

TAB to Device Type and PRESS: 

(12) Shift devices up/down 

IOP#3 
Description 
67Mb 5-1 /4 in Fix Dk 
67Mb 5-1 /4 in Fix Dk 

or PRESS: 

Disks on DA 
Model VSD 

Attach? 

(9) Valid Devices <16) Return 
(13) Modify <tl) Main men 

Figure 4-11. Sample 'Disks on DA' GENEDIT Screen 

NOTE 

If two internal 67.5 MB disk drives are installed, the 
Device #'swill be sequential (i.e. 35 for drive 0, 36 
for drive 1) and the Port number wi 11 a 1 ways be Port 
#6, the SCSI-to-ST506 interface device address. 

22) Run BACKUP Utility and copy all files to the back-up disk. If the message 
1 Hork file cannot be p 1 aced on output vo 1 ume, p 1 ease re spec i y 1 appears, 
press PFl to continue. Hhen all files have been copied, the procedure is 
completed. 

23) Press PFll to enter OPERATOR mode. 

4.2.1 STAND ALONE UTILITY (SAU) 

The Stand-Alone Utility <SAU) is a VS utility that runs independently of 
the VS operating system. The SAU is a self-contained, stand-alone program 
ttiat does not use the normal operating system, nor can the operating system 
use the SAU program. The SAU is used to initially load the VS operating 
system on the system disk. The SAU utility is contained on one floppy 
diskette labeled SAUDKl. The primary purpose of the SAU is to format the 
system disk, and copy the operating system software to it during system 
installation. This utility can also be used for system disk maintenance such 
as initializing, reformatting and preparing a new system disk. 

NOTE 

This SAU is for use with Operating Systems below 7.13. 
If the Operating System in use is 7.13, ~Appendix A of 
the VS-5E/6E PUB. to this VS-5/6 Computer System Product 
Maintenance Manual. 
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4.2.1.1 COPY UTILITY 

Th'J SAU allows user to copy data from an input diskette, removable disk, 
or tape into the current system volume. Three levels of the copy utility are 
supp0rted and are defined as follows: 

• 

• 

• 

Initialize 

Reformat 

Copy Only 

Formats a new system volume, analyzes the disk surface 
for reliable data storage, constructs the Volume Table 
Of Contents <VTOO, creates a volume label and copies 
data. This option overwrites the system disk. 

Constructs the Volume Table Of Contents, creates a 
volume label, and- copies -the data. -This option over
writes the system disk. 

Copies the fi 1 es needed to update the sys tern vo 1 ume 
without initializing or reformatting the system volume. 

When running the SAU, select the copy function required depending on the 
situation of the mainframe. The following should be considered: 

• For a new system, the disk must be initialized for system volume, use 
the Initialize option. 

• If the system volume has already been initialized, use the Reformat 
option. Reformat clears and rewrites the VTOC. 

• To load new system files without rebuilding the entire system, use 
the Copy option. The Copy option checks for duplicate file names, 
flags them, and allows the user the option to skip the input file or 
to rename either the old file or the new file to make copying 
possible. 

4.2.1.2 Loading SAU 

This section describes steps required to load the SAU program. After the 
bootstrap SAUDKl diskette has loaded the system microcode into main memory, 
load the operating system software onto the system disk from either diskettes 
or tapes. When the procedure is completed, IPL from the newly formatted 
system volume. Perform the following: 

l) Ensure the system has been powered up as described in paragraph 4.2, and 
that workstation 0 is in workstation emulation. 

2) Position the front panel keyswitch in 'Local 1 position. 

3) Insert 'SAUDKl 1 diskette into the floppy drive and latch the door closed. 

4) Press the 'Control Mode' switch <Blue), then press the 'Initialize' switch 
<Orange). 
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The diagnostics test automatically run after the Initialize switch is 
pressed. The Hex display counts down from FFFF to 0000. The Hex display 
then counts up through a series of diagnostic routines and finally blanks. 

5) The following message appears on th8 display: 

Loading System Microcode 

Loading Complete, Beginning System Initialization 

6) The system microcode and the Stand Alone Utility are now loaded into main 
memory. 

Once the SAU has finished loading, the SAU Function Screen appears. 

1) Press PF4 to initiate installation. Define input device screen appears. 

Standalone Utility - Version x.xx.x Select Function 
if_L~o12yrigl:!l:_ __ l 985-! .. ~~_n_g -~a_!:>_Qra ~Qr i~~-'---~nc __ . __ _ 

741-1705 

SAU is designed as a means of installing the initial 
software required for operation with this CPU 

Press PF4 to initiate the installation 
Press PF5 to create the installation media 

·--------------- ----·------·- -~---- --------- ---------

Figure 4-12. SAU Select Function Screen 
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Standalone Utility - Version x.xx.x Define Input Device 
ic=L C()l_).Yti_ght__p~-~5, -~<:lng Lal:)()r~to__Ii~s ,_ If!_c __________________ _ 

Please enter the device type and address of the input device. 

Device Type 
Physical Device Address (PDA) - .... 

Devi ~~-'!'ye_e ____ PDA D~§_cr ipt ion _______________ Jc:>l_lJ!lle __ Status ------------- --- -

2270V7 2000 l.2Mb 5-1/4" Floppy SAUDKl Standard Label 
2529V 2801 6400bpi Cartridge Tp 
2509V 2801 9-track, 1600bpi tape 

-- --- --·-- - .. -- -- -- ----·-- -~--- ---------

Press (ENTER) to continue 

Figure 4-13. Define Input Device Screen 

2) This screen prompts the user to specify the device type and PDA (physical 
device address) for the input device used to load SAU. It also shows the 
input devices allowed for this rrocedure. Enter the device type and the 
PDA nwnber of device used and press (ENTER). The define system device 
screen appears. 

Standalone Utility - Version x.xx.x Define System Device 
(c) C9ey_r:jght_!2??~_Wc3._f!9 _ __!,abc:>_r:~tor_!_e~_, _ _Jnc______ ____ _ _________ _ 

Please enter the device type and address of the input device. 

Device Type 
Physical Device Address (PDA) - ..... 

Dev_ic_§!_T_yp_~ __ f>DA ______ Desg_ie_tion __ _ 
2269Vl 2020 67Mb 5-1/4" fix disk 
2269Vl 2021 67Mb 5-1/4" fix disk 

Press (ENTER) to continue 

Volwne 
SCSIO 
SCSil 

Status -- ·- ---- -- ---- -
Standard Label 
Standard Label 

Figure 4-14. Define System Device Screen 
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3) This screen prompts the user to specify the system device type and PDA for 
the fixed disk that will be used as the system disk. It also contains the 
devices for the system that can be designated as system disks. Enter the 
system device type and PDA and press (ENTER). The Specify Label Handling 
screen appears. 

Standalone Utility - Version x.xx.x Specify Label Handling 
i_c ) __ Copy~~)1td ! 9~~ ,_ ~~_!!_g_Laboratories ~- I_ns;: _______ . 

Press (PF2) to INITIALIZE the system disk 
Press (PF3) to REFORMAT the system disk 
Press (PF4) to COPY only 

Or Press (PFl) to return to the function selection screen 

Figure 4-15. Specify Label Handling Screen 

4) Press the PF key that corresponds to the operation to be perform. Refer 
to table 4-1 for SAU operating description. 

741-1705 

Table 4-1. SAU Operations 

Utility Description 

Initialize Formats and verifies system disk, constructs 
Volume Table of Contents (VTOC), creates a 
volume label, and copies the data. This option 
overwrites the system disk. All data on the 
disk is lost. 

Reformat Constructs the VTOC, creates a volume label and 
copies the data. This option overwrites the 
system disk. All data on the disk is lost. 

Copy Copies files to the system volume output without 
initializing or reformatting it. 
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5) Pressing PF4 COPY, the SAU 'Request to Mount' screen appears with the 
message 'Please mount first diskette'. This message appears whether the 
input mediwn is a removable disk or diskette. If COPY is selected, go to 
step 12. 

6) Pressing PF2 INITIALIZE or PF3 REFORMJ\T, the Specify Volwne Label Screen 
appears. 

Standalone Utility - Version x.xx.x Specify Volume Label 
~l QQ.Eyr ight J 985, 1tla!1_g__ _[,,.c:ibor-a tori esL __ Inc __ 

System Disk 

The following information is required for volume formatting: 

Volume Name 
Volume Owner 
Date (MM/DD/YY 
VTOC Size (in blocks) 
Fault tolerance 

Extent limit at file creation 
Total allowable extends 

SYSTEM 

•I• I• 
0252 
NONE (NONE - No fault tolerance) 

(CRASH - Tolerate system halt) 
(Media - Tolerate bad media also) 

003 (3-255) 
013 (13-255) 

Please supply the required parameters and press (ENTER) to continue, 
or press (PF!) to return to the Function Selection screen. 

Figure 4-16. Specify Volume Label Screen 

7) This screen prompts the user to specify information that is used by the 
SAU to create the system disk volume label. These parameters are discussed 
in table 4-2. 

8) Enter the information on the SAU Volume Label Specification screen and 
press (ENTER). The Formatting Screen appears and displays the message: 

Disk formatting in progress 

The SAU can initialize one 2269Vl 67MB disk in approximately 2 hours. Once 
completed, the SAU Allocate Dump or Page Filing screen is displayed. 
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Volume Name 

Volume Owner 

Date 

VTOC Size 

Fault Tolerance 

Extended Limit 
at file creation 

Total Allowable 
Extends 

741-1705 

OPERATION 

Table 4-2. Volume Label Parameters 

Enter a unique name for the system volume. 

Enter the name of the owner of the volume. For a disk, the 
volwne owner can be from 1 to 14 characters long. For a 
tape, the volume owner can be from 1 to 3 characters long. 

Enter the current date using the MM/DD/YY format. 

Enter the number of blocks that you want to allocate as 
default for VTOC. For the VS-5/6 you can enter 0222. The 
default varies with disk size. This default can be 
overridden if expected to make an unusually large number of 
entries into VTOC. For example, you should enlarge the 
size of VTOC if many small files are to be created on the 
volwne. Refer to 'VS System Utilities Reference Addendum' 
for information on VTOC size. 

Enter the type of tolerance you want. Select from NONE, 
CRASH, and MEDIA. Your selection in the fault tolerance 
category affects the amount of disk space that remains. 

Choosing NONE allocated the most memory with the least 
protection. MEDIA allocated the least memory the most 
protection. Refer to 'VS System Utilities Reference 
Addendum' for information on VTOC size. 

Enter the number of blocks for the extent limit at file cre
ation (3 - 255). The default value is 3 extents. Before 
setting higher limits, consider the volume's media 
condition. Refer to the appropriate VS Software Bulletins 
for additional information. 

Enter the number of blocks for the total number of extends 
allowed. The default limit is 13. Before setting higher 
limits, consider the volume's media condition. (The 
default of 13 extends is recommended for initial system 
installation.) Refer to the appropriate VS Software 
Bulletin for additional information. 
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Allo~ate Dump or Paging Fiies 

Please specify the size of pre-allocated control mode dump file. The 
size of the file should correspond to the size of main memory for any 
CPU you intend to use this disk on. Enter a size of zero (0) if you do 
not want to allocate a dump file at this time. 

Size of pre-allocated dump file = 00000 K 

Please specify the size and location of the user paging pool. The size 
of the pool should be based on the number of tasks and their segment 2 
sizes which may use this disk for paging. Enter a zero (0) if you do 
not want to allocate a paging pool at this time. 

Size of paging pool = 00000 K 

Pool location (relative to VTOC) = 0 
0 = nearest VTOC 
9 = farthest from VTOC 

Press (ENTER) to continue. 

Figure 4-17. Allocate Dump or Paging File Screen 

9) This screen prompts you to specify appropriate VTOC information for the 
system disk volume label. Enter the information or select the default 
values and press (ENTER). 

10) The 'SAU Request to Mount' screen is displayed. The following message is 
displayed: 

Please mount the first diskette 

11) Remove the SAUDKl diskette from the floppy drive. 

12) Copy the input files onto the system disk. This can be accomplished 
either by diskettes or tape. Perform the following which applies: 

Diskette: 

For a diskette input medium, insert the diskette labeled 'SYSTOl' or an 
updated diskette into the diskette drive and latch the door closed. The 
system will begin coping the files. 
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Ta_£!!_ InJ21l_t_:_ 

For a tape input mediwn, power up the tape drive. Insert or mount the 
system files tape after the message 'Mount the first tape' appears. Press 
the ON-LINE button. 

After several seconds, if the load is successful, the TAPE LOADED indicator 
will illwninate. The system rewinds the tape and displays the message 
'Copy in progress'. 

13) If a Copy-Only operation is being performed using either diskette or tape 
media, and the SAU encounters a duplicate file, copying stops a11d the 
Duplicate File Name screen appears. 

Standalone Utility - Version x.xx.x 
i.£l_S:QEY~g__I:i_L 19.~~L-~~~ Labor a tori es, Inc 

Duplicate File Name 

A file with the name @SYSOOO@ already exists in @SYSTEM@. 

-----·---- - -- -~--~-------- ------ ---------------

Press PFl to skip copying file, or 
PF2 to copy the renamed input file, or 
PF3 to rename old file/copy new file 

Figure 4-18. Duplicate File Name Screen 

14) To rename a file, place the cursor under the highlighted file name. 
Re-enter the modifiable file name. Press the appropriate PF key to 
indicate the Duplicate File Name option selected. 'Copy in Progress' 
prompt will be displayed. 

15) If the system files are contained on more than one diskette or tape, the 
following prompts will be displayed: 

Diskette: 

The message 'Please Mount the next diskette: SYST02' is displayed. 
the diskette from the floppy drive and insert the second diskette. 
the screen prompts until all diskettes are copied. 

Remove 
Follow 
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The message 'Please Mount the next tape: ------' is displayed. The system 
rewinds the tape automatically. Remove the tape from the tape drive and 
insert t"ie second tape. Follow the screen prompts unti 1 all tapes are 
copied. 

16) When all tapes and diskettes are copied, the message 'Copy Completed. IPL 
when ready' is displayed. Remove the diskette or tape. Re-IPL the system 
as described in paragraph 4.2. 

4.3 POWER-UP DIAGNOSTICS 

Every time the VS-5/6 mainframe is powered-on, the power-up diagnostics are 
run. The Hex display will decrement from FFFF to 0000. In the event of power
up diagnostics error, the error code will be displayed. Refer to Section 6, 
Troubleshooting, for error code interpretation. 

4.4 NORMAL SYSTEM POWER-DOWN PROCEDURE 
-------~---~------------- ---- -- -------

CAUTION 

Powering down the system and/or any external disk 
drive improperly may result in da~age to the Volume 
Table Qf gontents (VTOC). 

1) Verify that all operators have logged off the system. Press key PF13 
(Workstations) on an operators console to check that all users are logged 
off the system. 

2) Press key PF7 (Non-interactive Tasks) on an operators console to check the 
background tasks on the system. Look under the USER column to identify 
any user running a background task and advise the user to suspend or 
terminate the task. 

3) Press the Control Mode (Green) pushbutton. This prevents any disk I/O 
command in process from being halted prior to completion. 

4) Power down all peripheral devices according to the procedures in their 
applicable maintenance manual. 

5) Press the mainframe DC Power (Black) pushbutton to disconnect de power to 
the system. 
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4.5 EMERGENCY SYSTEM POWER-DOWN PROCEDURES - ·-- -·------------- ----- ---- --------··-

In the event of an emergency situation where the normal system power down 
procedure can not be used, perform the following: 

1) Press the Control Mode (Green) pushbutton. This prevents any disk IIO 
command in process from being halted prior to completion and prevents 
possible damage to any disk VTOC. 

2) If time permits, unload any external disk drive. 

3) Press the mainframe DC Power (Black) pushbutton to disconnect de power to 
the system. 

4) Disconnect the mainframe ac power cord from the power source r~~~ptacle. 
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SECTION 5 

PREVENTIVE MAINTENANCE 

5.1 MATERIALS REQUIRED 

The CE tool kit is required for maintenance (PM) on VS-5/6 Computer System. 

5.2 PM SCHEDULES 

The VS-5/6 Computer System does not require any Preventive Maintenance. 
However, the service technician should perform the following while at the site 
during service calls. 

Action 

Operational Check (IPL) 
Clean Exterior 
Clean Interior 
Inspect 
Adjust 
Diagnostic Check 
Apply ECN's 

5.3 OPERATIONAL CHECK 

Section 

4.1 
5.~ 

5.4 
5.5 
5.6 
6.2 

An equipment operational check is recorrunended after every service call. 
This test consists of running power-on diagnostics and checking the status 
diagnostics LEDs for possible error codes. This test takes approximately 45 
seconds to complete and is activated when the system is initially powered-on. 

5.4 CLEANING 

A general cleaning should be performed as follows: 

Exterior: 

1) Remove dust from exterior with cloth and vacuum. 

2) Wipe case clean with soft cloth. 
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Interior: ---

1) Remove VS-5/6 top, front, and side panels (Para. 7.2.1, 7.2.2, 7.2.3) and 
vacuum interior. 

2) Clean power supply fans. 

5.5 INSPECTION 

An inspection of the equipment should be performed as follows: 

1) Check for loose or damaged parts. 

2) Check fan operation. 

5.6 ADJUSTMENTS 

The following mechanical and electrical adjustments/checks should be 
performed: 

Mechanical: 

1) None required. 

Electrical: 

1) VS-5/6 Power Supply Adjustment. (Para 8.3) 

2) VS-5/6 +5VFOREVER Check. (Para 8.4) 
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6.1 SCOPE 

CHAPTER 6 

TROUBLESHOOTING 

The troubleshooting section of the VS-5/6 maintenance manual contains list
ings of the BP PROM Error Codes, BP Microcode Error Codes, VS-5/6 Monitor Error 
Codes, and system troubleshooting flowcharts. 

6.2 BP PROM ERROR CODES 

The BP PROM tests executed have different execution times. If a error 
code remains on the display for longer than 30 seconds, it should be considered 
an error. Notations BL, BH, ex, BP, SI, DI, CS, OS and ES refer to 80186 
internal registers and are not displayed. These are only visible using an 
in-circuit emulator attached to the Bus Processor. Notation 'H' following an 
alphanumeric string indicates hexadecimal notation. 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

00 PROM POWER ON AND INITIALIZATION 

0000 80186 hung on jump to d :.agnostic start or during chip select 
programming 

0001 80186 hung during processor register initialization 

04 PROM CHECKSUM VERIFICATION 

0402 Checksum error 

06 2861 DUART COMMUNICATIONS CHECK & REMOTE CHANNEL INITIALIZATION 

0600 80186 hung, Se1.;: program documentation for possible cause 

08 110 COMMUNICATION CHECK 

0802 Data write/verify failure on Data RAM OMA MAR 
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TROUBLESHOOTING 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

OA PROGRAMMABLE INTERRUPT CONTROLLER INITIALIZATION & TEST (CON'T) 

OAOO 80186 hung, See program documentation for possible cause 
OAlO Mask register write/verify failure on master 8259A 

Low byte Sl = expected data, low byte Dl = received data 
OAll Mask register write/verify failure on slave 8259A #1 

Low byte Sl = expected data, low byte Dl = received data 
OA12 Mask register write/verify failure on slave 8259A #2 

Low byte Sl = expected data, low byte Dl = received data 
OA13 Mask register write/verify failure on slave 8259A #3 

Low byte Sl = expected data, low byte Dl = received data 
OA14 Mask register write/verify failure on slave 8259A #4 

Low byte Sl = expected data, low byte Dl = received data 

OC 80186 PROGRAMMABLE INTERNAL TIMER TEST 

ocoo 80186 hung, see program documentation for possible cause 
OClO Timer Channel 0 count incorrect, ex = received count 
OC12 Timer Channel 1 count incorrect, ex = received count 
OC14 Timer Channel 2 count incorrect, ex = received count 
OC20 No interrupt from channel 0 
OC22 Int~rrupt received not channel 0 
OC24 No max count status from channel 0 
OC20 No interrupt from channel 1 
OC22 Interrupt received not channel 1 
OC24 No max count status from channel 1 
OC20 No interrupt from channel 2 
OC22 Interrupt received not channel 2 
OC24 No max count status from channel 2 

OE FRONT PANEL INTERFACE CHECK 

No explicit codes reported during this test. 
documentation for test details 

10 CODE RAM DATA LINE TEST 

See program 

1000 80186 hung, see program documentation for possible cause 
1002 Data write/verify miscompare 

BP = expected data, DS:BX = address of miscompare 
1004 Unexpected parity error 

DS:BX = test address 
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TROUBLESHOOTING 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

12 DATA RAM DATA LINE TEST 

1200 80186 hung, see program documentation for possible cause 
1202 Data write/verify miscompare 

BP = expected data, DS:BX = address of m!scompare 
1204 Unexpected Code RAM parity error 

DS:BX = test address 

14 CODE RAM PARITY GENERATOR/CHECKER TEST 

1400 80186 hung, see program documentation for possible cause 
1402 Low byte data write/verify miscompare with normal parity 

BL = expected data, DS:BP = address of miscompare 
1404 Low byte unexpected parity error 

DS:BP = test address 
1406 Low byte data write/verify miscompare with forced parity 

BL = expected data, DS:BP = address of miscompare 
1408 Low byte forced parity error not detected 

DS:BP = test address 
1412 High byte data write/verify miscompare with normal parity 

BH = expected data, DS:BP = address of mis~ompare 
1414 High byte unexpected parity error 

DS:BP = test address 
1416 High byte data write/verify miscompare with forced parity 

BH = expected data, DS:BP = address of rniscompare 
1418 High byte forced parity error not detected 

DS:BP = test address 

16 CODE RAM BYTE tlANK DECODE ADDRESS LINE TEST 

1600 80186 hung, see program documentation for possible cause 
1602 Data write/verify rniscompare current bank address 

BH = expected data, DS:BP = address of miscompare 
1604 Unexpected parity error current bank address 

DS:BP = bank address 
1606 Data write/verify miscompare test bank address 

BH = expected data, DS:BP = address of miscompare 
1608 Unexpected parity error test bank address 

DS:BP = test address 

18 DATA RAM BYTE DECODE TEST 

1800 80186 hung, see program documentation for possible cause 
1802 Data write/verify miscompare current bank address 

BH = expected data, DS:BP = address of miscompare 
1804 Unexpected Code RAM parity error current bank address 

DS:BP = bank address 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

18 DATA RAM BYTE DECODE TEST (CON'T) 

1806 ryata write/verify miscompare test bank address 
BH = expected data, DS:BP = address of miscompare 

1808 Unexpected Code RAM parity error test bank address 
DS:BP = test address 

1 A CODE RAM ADDRESS LINE TEST 

lAOO 80186 hung, see program documentation for possible cause 
1A02 Data write/verify miscompare current offset address 

BP = expected data, DS:BX = address of miscompare 
1A04 Unexpected parity error 

DS:BX = current address 
1A06 Data write/verify miscompare test offset address 

BP = expected data, DS:BX = address of miscompare 
1A08 Unexpected parity error 

DS:BX = test address 
lAlO Data write/verify miscompare current segment address 

DS = expected data, DS:BX = address of miscompare 
1Al2 Unexpected parity error 

DS:BX = current address 
1Al4 Data write/verify miscompare test segment address 

DS = expected data, DS:BX = address of miscompare 
1Al6 Unexpected parity error 

DS:BX = test address 

1A DATA RAM ADDRESS LINE TEST 

lAOO 80186 hung, see program documentation for possible cause 
1A02 Data write/verify miscompare current address 

BP = expected data, DS:BX = address of miscompare 
1A04 Unexpected parity error 

DS:BX = current address 
1A06 Data write/verify miscompare test address 

BP = expected data, DS:BX = address of miscompare 
1A08 Unexpected parity error 

DS:BX = test address 

1 E CODE RAM DATA INTEGRITY TEST 

lEOO 
1E02 

741-1705 

80186 hung, see program documentation for possible cause 
Data exchange miscompare pattern #1 
BX = expected data, CX = received Jata 
DS:SI = address of miscompare 
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TROUBLESHOOTING 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

1 E CODE RAM DATA INTEGRITY TEST (CON'T) 

JE04 Unexpected parity error pattern #1 
DS:SI = test address 

1E06 Data exchange miscompare pattern #2 
BX = expected data, ex = received data 
DS:SI = address of miscompare 

1E08 Data verify miscompare pattern #3 
BX = expected data, ex = received data 
DS:SI = address of miscompare 

lEOA Unexpected parity error pattern #3 
DS:SI = test address 

Data patterns used: 
#1 AA55H (even parity) 
#2 55AAH (even parity) 
#3 2A54H (odd parity) 

20 DATA RAM DATA INTEGRITY TEST 

2000 80186 hung, see program documentation for possible cause 
2002 Data exchange miscompare patterns #1-5 

eS:BX = expected data, ex = received data 
DS:SI = address of miscompare 

2004 Data verify miscompare pattern #6 
eS:BX = expected data, CX = received data 
DS:SI = address of miscompare 

Data patterns used: 
#1 OFFOH 
#2 FOOFH 
#3 33eeH 
#4 Ce33H 
#5 55AAH 
#6 AA55H 

22 CODE RAM REFRESH TEST 

2200 80186 hung, see program documentation for possible cause 
2202 Data verify miscompare 

Code RAM integrity pattern #3 = expected data 
CX = received data, DS:SI = address of miscompare 

2204 Unexpected parity error 
DS:SI = test address 
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TEST ERROR TEST 111 LE AND ERROR CODE DESCRIPTION 
CODE 

24 CODE RAM ODD WORD/BYTE MOVE TEST 

2400 80186 hung, see program doctL~entation for possible cause 
2402 Odd address word data write/verify miscompare pattern #1 

Pattern #1 = expected data, DS:SI = address of miscompare 
2404 Odd address word string move/verify miscompare pattern #1 

Pattern #1 = expected data, ES:DI = address of miscompare 
2406 Odd address byte data write/verify miscompare pattern #2 

Pattern #2 = expected data, DS:SI = address of miscompare 
2408 Odd address byte string move/verify miscompare pattern #2 

Pattern #2 = expected data, ES:SI = address of miscompare 
240A Even address byte data write/verify miscompare pattern #3 

Pattern #3 = expected data. DS:SI = address of miscompare 
240C Even address byte string move/verify miscompare pattern #3 

Pattern #3 = expected data, ES:DI = address of miscompare 

Data Patterns Used: 
#1 M55H 
#2 AMI 
#3 55H 

26 DATA RAM ODD WORD/BYTE MOVE TEST 

2600 80186 hung, see program documentation for possible cause 
2602 Odd address word data write/verify miscompare pattern #1 

Pattern #1 = expected data, DS:SI = address of miscompare 
2604 Odd address word string move/verify miscompare pattern #1 

Pattern #1 = expected data, ES:DI = address of miscompare 
2606 Odd address byte data write/verify miscompare pattern #2 

Pattern #2 = expected data, DS:SI = address of miscompare 
2608 Odd address byte string move/verify miscompare pattern #2 

Pattern #2 = expected data, ES:SI = address of miscompare 
260A Even address byte data write/verify miscompare pattern #3 

Pattern #3 = expected data, DS:SI = address of miscompare 
260C Even address byte string move/verify miscompare pattern #3 

Pattern #3 = expected data, ES:DI = address of miscompare 

Data Patterns Used: 
#1 M55H 
#2 AMI 
#3 55H 

28 CODE RAM PARITY ERROR INTERRUPT TEST 

2800 80186 hung, see program documentation for possible cause 
2802 No forced parity error status detected by polling interrupt 

controller 
2804 No forced parity error interrupt detected 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

2A MEMORY TO MEMORY 80186 OMA TEST 

2AOO 80186 hung, see program documentation for possible cause 
2Al0 No channel 0 terminal count status detected 
2Al2 No channel 0 interrupt status detected 
2Al4 Data verify miscompare after data RAM to code RAM transfer 
2A20 No channel 1 terminal count status detected 
2A22 lilo channel 1 interrupt status detected 
2A24 Data verify miscompare after data RAM to code 'RAM transfer 

38 FLOPPY DISK SELF-TEST 

3800 
39xx 
3Axx 
3Bxx 

Where xx 
02 
04 
06 
08 
QA 
QC 
82 
84 
86 
88 

= 

80186 hung, see program documentation for possible cause 
Device reset function error 
Device identify function error 
Multi-block read function error 

Specific Operation Status 
Floppy Disk Controller (FDC) status error after drive select 
Device not ready 
FDC Command phase sequence error 
No completion interrupt detected 
No result phase 
FDC result p~ase sequence error 
No device present 
FDC chip operational failure after reset 
Invalid unit number requested 
Device/parameter calculations error 

3E EXPECTED INTERRUPT HANDLER 

3Exx Unexpected interrupt, xx = Intel interrupt type service 
3EFF Unexpected interrupt, type unknown 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

40 BOOTSTRAP FILE LOADER 

4000 
40x0 
40xl 
40x2 
40x4 
40xB 
40xA 
40xC 
40xE 

Where x 
2 
3 
'A 
B 

= 

B0186 hung, see program documentation for possible cause 
Non-VS labeled volume 
Bootstrap device media error (ID, CRC, ECC) 
Bootstrap device hardware error (controller or drive) 
Bootstrap device not ready 
Parameter error/BP failure 
Invalid pointer in volume label (non-bootstrap volume) 
Bootstrap file checksum error 
Bootstrap device address computation error 

device/operation 
Volume label read from floppy 
Bootstrap file read from floppy 
Volume label read from SCSI 
Bootstrap file read from SCSI 

50 SCSI DISK SELF TEST 

5000 
5lxx 
52xx 
53xx 

Where xx = 
01 - 6F 

72 
73 
74 
75 
76 
7B 
BO 
B2 
B4 
C2 
C4 
C6 
CB 
DO 
D2 
D4 
D6 
DB 
DA 
DC 
FO 

741-1705 

B01B6 hung, see program documentation for possible cause 
Device reset function error 
Device identify function error 
Multi-block read function error 

Specific Operation Status 
Vendor defined, See vendor SCSI controller specifications 
Device not ready 
Media error (ID, ECC) 
Hardware error (controller or drive) 
Illegal request or parameter 
Unit attention (controller reset or disk changed) 
Command aborted by controller 
Request device not present 
SCSI Protocol Controller (SPC) self-diagnostic error 
Parameter/calculation error 
Operation completion timeout 
Device select timeout 
Unexpected controller disconnect during transfer 
Invalid interrupt type during SCSI bus transaction 
SCSI bus data out phase error 
SCSI bus data in phase error 
SCSI bus command phase error 
SCSI bus status phase error 
SCSI bus message out phase error 
SCSI bus message in phase error 
Request sense operation failure (unable to retrieve status) 
Unknown/undecipherable SCSI error occurred 
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TROUBLESHOOTING 

6.3 BP MICROCODE ERROR CODES AND DESCRIPTION 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

BP OS GENERATED ERROR CODES 

0002 Divide exception 

0003 Invalid task reference 

0004 Invalid semaphore use 

0005 Invalid priority 

0006 No more memory 

0007 Unexpected error 

0008 Invalid sender 

0009 Wild branch 

SCSI ERROR CODES 

0030 

0031 

0032 

0033 

0034** 

0035 

741-1705 

Invalid Command 
The CMD type is not a SIO, CIO or HIO 
The CMD byte in the Iocw is not valid 
Iosw = 2080 0000 *RCnt 0100 

Invalid Count 
The byte count is the Iocw is not 2K alined (SIO CMDs) 
The byte count in the Iocw is not 400H (CIO, LDDRT CMD) 
Iosw = 2080 0400 *RCnt: 0200 

Invalid Address 
The MM address in the Iocw or !AL is not 2K alined 
Iosw = 20AO 0000 *RCnt 0300 

Invalid Device Address 
The device (disk) adr in the Iocw is not 2K alined 
Iosw = 2080 0800 *RCnt 0400 

Data C0mpare Error 
During a write verify operation, the data read bac,-c did not 
equal the data written 
Iosw = 2018 0010 *RCnt 0600 

Parity Error 
A parity error occurred during a MM/DRAM DMA 
Iosw = 2058 0000 *RCnt 0800 
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ERROR 
CODE 

TROUBLESHOOTING 

TEST TITLE AND ERROR CODE DE~CRIPTION 

SCSI ERROR CODES (CON'T) 

0036 

0037 

0038 

0039 

003A** 

003B 

003C 

0030 

IJ03E 

741-1705 

Addressing Error 
A addressing error occurred during a MM/DRAM DMA 
Io5w = 2038 0000 *Rent 0900 

DMA Timeout 
A timeout occurred during a MM/DRAM DMA 
Iosw = 2018 0000 *RCnt OAOO 

Hardware Error 
The 5386 SPC failed it's powerup self test 
The switches on the BP indicate the type of target @ ID #6, ID 
#5, or ID #4 are set incorrectly 
Iosw = 2010 0000 *RCnt 0000 

Invalid State Error 
An invalid/unexpected state occurred during task execution 
Iosw = 2010 0000 *RCnt 0500 

Check Error 
The CMD issued to the target was completed by the target with a 
check condition. ReqSenBuf contains information describing 
reason for check condition. 1st byte of ReqSenBuf (error code) 
is returned in the Iosw 
Iosw = 2018 0004 *RCnt 07xx 

xx = error code returned by target 
See either WD1003 or Adaptec 5500 user manuals for 
definitions of returned error codes and possible causes 

Disconnect Error 
The target disconnectecJ. from the SCSI bus without the first 
sending a CMD complete or disconnect MSG 
Iosw = 2018 0000 *RCnt OBOO 

Select Timeout 
The initiator (BP) was unable to select the target after 4 
attempts. 
Iosw = 2010 0200 *RCnt OCOO 

Reselect Timeout 
The target did not reselect the initiator (BP) within 10 
seconds to continue the I/O that was previously started 
Iosw = 2018 0020 *RCnt ODOO 

Not Used 

Page 6-10 COMPANY CONFIDENTIAL 



ERROR 
CODE 

TROUBLESHOOTING 

TEST TITLE AND ERROR CODE DESCRIPTION 

SCSI ERROR CODES (CON'T} 

003F ISR Error 
An invalid/unexpected state oc<.::urred during the execution of 
the ISR which handles phase management for the 5385 SPC. No 
explicit Iosw is generated in response to this error. The 
occurrence of this error indicates a problem exists 
communicating over the SCSI bus or the tar·get controller is 
defective 

* RCNT = Resident data count which is always set equal to the data count 
in the Iocw for all errors except data compare errors. For these error 
codes, the count reflects the number of bad bytes remaining to be 
transferred when the error occurred. 

** These error codes sre not displayed on the front panel LEDs because they 
occur during normal system operation, and do not indicate a major 
failure within the system. 

25V36 (DE) GENERATED ERROR CODES 

ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME CAN BE GENERATED 

0040 

0041 

0042 

0043 

0044 

FROM 

DaProto MainProc DpCmd, 
PlWri te, Piosw2 

DaNotRun PrSIO, PRCIO, 
AcquireDeCom 
AcquireDeDMA 

DlpReqTO 

DlpCmdTO InitLdCode, 
RstCmd, PerBPDa, 
WaitBpMsgReg 

741-1705 

-------------------------·--

Undefined Error 

The DA has made a request of the BP that 
is not valid under the current context 

The DA is not considered to be running by 
the BP and therefore the receive Iocw can 
not be processed 

The transfer of the request from the DA 
to the BP failed to complete 

The transfer of the Iocw from the BP to 
the DA failed to complete 
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25V36 (DE) GENERATED ERROR CODES (CON'T) 

ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME CAN BE GENERATED 

0045 

0046 

0047 

0048 

0049 

OU4A 

004B 

004C 

004D 

004E 

004F 

FROM 

DlpRespTO RecCmd, RstCmd, 
PerMmDa 
WaitiplCmd 
AquireDeDMA 

InvDlpM Val 

Wrap Val 

ReqOvr Val 

Reset TO ResetDa 
PerBpDa 

BPPAR PerBpDa 

Mmadr Get!al, MmToBp, 
Vs!al, PerMnDa 

MmPar Getial, MmToBp, 
PerMnDafer 

InvCmd MainProc, PrSIO, 
Getial, LdCode, 
RdCC RstCmd 

InvDrt LdDrt 

DaPar PerMmDa 

741-1705 

There was no response (request) from DA 
to begin processing tha outstanding Iocw 

The DA has specified a invalid addr.ess in 
the requested transfer 

The DA has reqMested a transfer which ex
ceeds the top of its memory 

The DA has requested the transfer of more 
data than specified in the Iocw 

The DA has not.gone ready after being 
reset within the given amount of time 

A parity error has occurred on a BP/DA 
interface 

An addressing error has occurred on a 
transfer involving main memory 

An parity error has occurred on a trans
involving main memory 

The Iocw received is invalid 

The Drt received is invalid 

A purity error has occurred on the DA 
during a transfer between MM and the DA 

Page 6-12 COMPANY CONFIDENTIAL 
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25V76-1 AND 27V76-2 (TC) GENERATED ERROR CODES 

--------------------------- ---------------- -------

ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME CAN BE GENERATED 

FROM 
---------- -----------

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

006A 

006B 

006C 

NoDct 

Not Run 

InvMM 
Addr 

MemPar 
Err 

MemAddr 
Err 

IncCmd 

Quit 

SendCmd 

InvReq 

WrtNot 
Allowed 

InvDa 
RamAddr 

Wrap 
Around 

ReqOver 

741-1705 

PrSIO, LoadCode 

PrSIO, PrCio 

Pr.SIC, Getial, 
LoadCode, ReadCode 
VsDaial 

Ge tr al, GetDct 

Getial, GetDct 

PrCio, ReadCode 

PUDaMsg, PrHio, 
Priocw, Piosw2 

PrHio, Priocw, 
Restart, SendGrant 

PUDaMsg, Priocw, 
Piosw2, Restart 

ValReq 

ValReq 

ValReq 

ValReq 

No DCT has been loaded prior to receiving 
a SIO or LoadCode. A load DCT CIO must 
be the 1st Iocw sent to the DA after 
powerup 

A Iocw was received that requires the DA 
to be running to process it, but the DA 
is not running 

The MM address to be used in the next MM
DA is not 32-bit (VS word) aligned, or 
entries in the IAL are not 2K aligned 

The hardware has detected a parity error 
on the last DMA 

The hardware has detected an addressing 
error on the last DMA 

The Iocw received is not supported, or 
is not valid in the current program 

A Quit request has been received from the 
DA indicating the DA is no longer running 
and must be reloaded/restarted 

The DMA of the CMD from the BP to the DA 
failed. (DMA timeout, hardware detected 
parity or addressing error) 

The DA request is not valid in the cur
rent program text. 

The Iocw specified a DMA transfer out of 
main memory while the DA requested a 
transfer into main memory 

The DA RAM address in the DA request is 
invalid 

The DA RAM address plus the data count 
exceeds the top of the DA's RAM 

The DA is requesting the transfer of 
more data than specified in the Iocw 
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ii'., 

r.. 
25V76-1 AND 27V76-2 (TC) GENERATED ERROR CODES 

--- --------- ----- ------------- --

ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME CAN ~E GENERATED 

0060 

006E 

006F 

FROM 
---- -- -- -- ---

SendData LoadCode, 
ReadCode, 
PerMmDa 

ReqTOut Priocw, Piosw2, 
Restart, PrHio 

IsrError TCDAReqisr, 
TCDADMAComisr 

The DMA of data between the DA and main 
memory failed. (DMA timeout, hardware 
detecting parity or address error) 

The DA has not made a request to execute 
the previously issued CMD within a rea
sonable amount of time 

The DA has indicated via its status reg
ister that a hardware failure has oc
curred 011 the DA 

25V37, 25V67 (ISIO, UISIO) GENERATED ERROR CODES (CONTROL MODE) 

--------- ------------

ERROR ERROR CODE DESCRIPTION 
CODE 
-------------·-----------

0070 Undefined Error 

0071 BP Parity Error 

0072 Unknown Command received from device 

0073 WS Code failed to be loaded 

0074 DA Code failed to be loaded 

0075 DA Response Command time out 

0076 Protocol Error 

0077 Main Memory ECC Error 

0078 Main Memory Address Error 
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25V37, 25V67 (ISIO, UISIO) LED ERROR CODES (NON-CONTROL MODE) 

------------------·- - ------ - -------

ERROR ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME LOC. 1':AN BE GENERATED 

FROM 
---- ---------

0080 

0081 

0082 

0082 

0082 

0083 

0084 

0085 

Undefined 

InReq 0401 
0621 
OB21 
OEll 
1111 
1711 

NotRun 0501 
0711 
1811 

Quit 0401 
0611 
OBll 
1101 

Cleanup 0641 
OB31 
1131 

BPDaDMA 0601 
OBOl 
1301 
1511 
1701 
lAOl 

MmDaDMA lEOl 
lEll 

ReqTOut 0631 
1121 
1721 

0086 Not Used 

0087 Not Used 

741-1705 

PUDaMSG 
PrHio 
Priocw 
PWrite 
Piosw2 
RstCmd 

PrSIO 
PrCio 
LdDrt 

PUDaMsg 
PrHio 
Priocw 
Priosw2 

PrHio 
Priocw 
Plosw2 

PrHio 
Pr!ocw 
PWaddr 
LdCode 
RstCmd 
SendDaGr~ 

PerMmDa 
PerMmDa 

PrHio 
Piosw2 
RstCmd 

Undefined Error 

A request was received from the DA 
which is invalid under the current 
program 

An Iocw was received that requires 
DA to be running to complete pro
cessing but the DA is not running 

A Quit request was received by the 
task from the DA. Outstanding I/O 
is error completed and ITMsgs are 
sent to all other tasks on the same 
DA notifying them to error complete 
any outstanding I/O they may have 

Notifies task it's DA is not running 
and to error complete outstanding 
I/O 

The DMA of CMD/data from the BP to 
the DA timed out or a parity error 
was detected during the transfer 

The DMA of data between Main memory 
and the DA timed out, or a parity 
error occurred during the transfer 

A CMD was issued to the DA and DA 
did not respond with the appropriate 
request within the given amount of 
time 
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TROUBLESHOOTING 

25V37, 25V67 (ISIO, UISIO) LED ERROR CODES (CON'T) 

-------- ---~--·--·- -------

ERROR ERROR ERROR ROUTINES ERROR ERROR CODE DESCRIPTION 
CODE NAME LOC. CAN BE GENERATED 

FROM 

0088 

0089 

ReqOver OEll PWrite 

ResetOut 1601 ResetDa 

The length of the transfer requested 
by the DA extended past the starting 
Main Memory Address plus the count 
specified in the Iocw 

After the DA hardware was reset via 
an out issued by the BP, the hard
ware ready status bit was not set by 
hardware within the given amount of 
time. 

008A Not Used 

008B 

008C 

008D 

008E 

0091 

0093 

0095 

MrnAddr 0821 
Err lBll 

lDOl 

MrnPar 0811 
Err lBOl 

InvCmd 0701 
1501 

InvDrt 1801 

Getial 
MmBpDMA 
VsDaial 

Getial 
MmBpDMA 

PrCio 
Ld Code 

LdDrt 

The Source/destination address 
alignment for the requested DMA 
transfer is invalid, or an IAL 
entry is invalid 

A parity error was detected on the 
the DMA transfer to/from Main Memory 

The CMD specified in the Iocw is not 
supported, or a parameter within the 
Iocw is out of range 

The Drt length specified in the Iocw 
is not 1024 

25V27 (DSIO) GENERATED ERROR CODES 

More than 2 tape devices attached on a DSIO (only the 
last 2 will operate in extended MSEM mode) 

CRASH TASK GENERATED ERROR CODES 

A BP task has crashed 

FLOPPY TASK GENERATED ERROR CODES 

The floppy disk controller chip could not be reset 
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BP SYSTEM ERROR CODES 

ERROR ERROR CODE DESCRIPTION 
CODE 

TROUBLESHOOTING 

----------------"'' -· --

OOEO Unable to load code to workstation 0. (Power the workstation off and 
on to attempt to clear the condition) 

DDEl Main Memory parity error occurred during a CODE RAM DAM. 

OOE2 Main Memory DMA attempted to access a non-existent address. 

OOE3 BP DATA RAM parity error has occurred. 

ODE4 PDA of IPL disk (passed from diagnostics) not found in PDA table. 

ODES A Pascal exception of unknown origin has occurred. 

ODE6 An invalid device adapter type value has been detected. 

DDE7 DMA operation between DATA RAM and Main Memory timed out. 

ODES The CP set an illegal command out area code. 

ODE9 Repeated DMA attempts for the command out area failed. BP initiates 
entry into control mode. 

ODEA Repeated OMA attempts for the processor interrupt area failed. BP 
initiates entry into control mode. 

ODEB A SIO/CIO raced with an EC or NC Iosw (possible OS failure). BP 
ini:iates entry into control mode. 

OOEC An IRQ/DAR raced with an EC or NC Iosw (possible OS failure). BP 
initiates entry into control mode. 

ODED Hain Memory error correction count exceeds its limit (i.e. 1). BP 
initiates entry into control mode. 

OOEE File not found (Control Mode). 

OOEF Library not found (Control Mode). 

OOFO Device not found (Control Mode). 

OOFl File not open (Control Mode). 

DOF2 VTOC Error (Control Mode). 

DOF3 End of file (Control Mode). 
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BP SYSTEM ERROR CODES (CON'T) 

ERROR ERROR CODE DESCRIPTION 
CODE 

TROUBLESHOOTING 

--~-~-·------ --· --------· --·--·----

OOF4 IPL device returned damage status (Control Mode). 

OOF5 IPL device was not-ready - intervention required (Control Mode). 

OOF6 BP memory or disk address error while accessing IPL device (Control 
Mode). 

OOF7 File error in getting control mode pointers. 
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6.4 VS-5/6 MONITOR ERROR CODES 

The following error codes ar'e genernted by the Diagnostic Monitor files 
'@MCBOOT@' and '@MCIPL@' in '@SYSTEM@; '@NORMAL@' and '@MONISIO@' in '@DIAST@', 
and '@MONITOR', '@MONISIO', and '@MONWSO@' in '@DIAGMN@'. 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-- ·--- ----·~-- ---------- --------- - -- ·- ----- -.. ----------·- ----

41 BOOTSTRAP LOADER (@MCBOOT@) 

4110 Unlabeled Volume (VOLl Missing) 
4111 Media Er'rOr' Volume Label 
4112 Controller Hardwar'e Error Volume Label 
4114 Dr'ive Not Ready Volume Label 
4116 Program Ecror (Divide) Volume Label 
4118 Pr'ogram Er'r'Or (Data) Volume Labei 
4119 Media Error Bit Map 
411A Controllrff Hardware Err'Or' Bit Map 
411C Driue Not Ready Bit Map 
411E Program Error (Divide) Bit Map 
4120 Program Error (Data) Bit Map 
4121 Media Error' VTOC 
4122 Controller Hardware Error VTOC 
4124 Drive Not Ready VTOC 
4126 Program Error (Divide) VTOC 
4128 Program Error (Data) VTOC 
412A FDXl ID Does Not Match VTOC 
412B FOX2 ID Does Not Match VTOC 
412C FDRl ID Does Not Match VTOC 

SELF TEST MONITOR = @NORM~L@ in @DIAGST@ 

4131 Media Error Self Test Monitor 
4132 Controller Hardwar'e Error Self Test Monitor 
4133 Checksum Does Not Match Self Test Monitor 
4134 Drive Not Ready Self Test Monitor 
4136 Program Er'ror (Divide) Self Test Monitor 
4138 Pr'ogram Er'ror (Data) Self Test Monitor 
413A Library Not Found Self Test Monitor 
413B File Not Found Self Test Monitor 
413C FDRl Not Found Self Test Monitor' 
413E Extends Greater Than 3 Self Test Monitor 

DIAGNOSTIC MONITOR = @MONITOR in @DIAGMN@ 

4141 Media Error Diagnostic Monitor' 
4142 Controller Hardware Error Diagnostic Monitor 
4143 Checksum Does Not Match Diagnostic Monitor 
4144 Drive Not Ready Diagnostic Monitor 
4146 Pi:-ogram Error (Divide) Diagnostic Monitor 
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TROUBLESHOOTING 

---- ~---~---- ---·------ ~- ----------- ------------- - ------ ----------- ------------------------------ --

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

DIAGNOSTIC MONITOR = @MONITOR IN @DIAGMN@ (CON'T) 

4148 
414A 
414B 
414C 
414E 

Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extends Greater Than 3 

SYSTEM LOADER = @MCIPL@ IN @SYSTEM@ 

4151 
4152 
4153 
4154 
4156 
4158 
415A 
415B 
415C 
413E 

Media Error 
Controller Hardware Error 
Checkswn Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extends Greater Than 3 

41F3 Invalid Hardware Configuration 
41F4 Floppy Status Error 
41FD BP RAM Parity Error 
41FE BP RAM Parity Error 
41FF Unknown Interrupt on BP 

42 SELF TEST MONITOR (@NORMAL@ IN @DIAGST@) 

420F 
4210 
4211 
4212 
4214 
4216 
4218 
4219 
421A 
421C 
421E 
4220 
4221 
4222 
4224 
4226 
4228 
422A 
422B 
422C 

741-1705 

Incompatible Version of Self-Test Code 
Unlabeled Volwne (VOLl Missing) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
FDXl ID Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 
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Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 

System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 

Volume Label 
Volume label 
Volwne label 
Volume label 
Volume label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
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TROUBLESHOOTING 

---------- ··-·--·---------------------------- ---- - ----·-- ----- -·-- ---------· 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

WORKSTATION FILE= @MONISIO IN @DIAGST@ (SIO) 

4231 Media Error Workstation 
4232 Controller Hardware Error Workstation 
4233 Checksum Does Not Match Workstation 
4234 Drive Not Ready Workstation 
4236 Program Error (Divide) Workstation 
4238 Program Error (Data) Workstation 
423A Library Not Found Workstation 
423B File Not Found Workstation 
423C FDRl Not Found Workstation 
423E Extends Greater Than 3 Workstation 

WORKSTATION FILE= @MONISIO IN @DIAGST@ ([U]ISIO) 

4241 Media Error Workstation 
4242 Controller Hardware Error Workstation 
4243 Checksum Does Not Match Workstation 
4244 Drive Not Ready Wurkstation 
4246 Program Error (Divide) Workstation 
4248 Program Error (Data) Workstation 
424A Library Not Found Workstation 
424B File Not Found Workstation 
424C FDRl Not Found Workstation 
424E Extends Greater Thar, 3 Workstation 

42 SELF TEST DIAGNOSTIC TEST 2 = @BTOSOO@ IN @DIAGST@ 

4261 Media Error Diagnostic 
4262 Controller Hardware Error Diagnostic 
4263 Checksum Does Not Match Diagnostic 
4264 Drive Not Ready Diagnostic 
4266 Program Error (Divide) Diagnostic 
4268 Program Error (Data) Diagnostic 
426A Library Not Found Diagnostic 
426B File Not Found .... iagnostic 
426C FDRl Not Found Diagnostic 
426E Extends Greater Than 3 Diagnostic 

File 
File 
File 
File 
File 
File 
File 
File 
File 
File 

File 
File 
File 
File 
File 
File 
File 
File 
File 
File 

Test 2 
Test 2 
Test 2 
Test 2 
Test 2 
Test 2 
Test 2 
Test 2 
Test 2 
Test 2 

SELF TEST DIAGNOSTIC TEST 3 = @CTOSOO@ I @CT0100@ IN @DIAGST@ 

4271 Media Error Diagnostic Test 3 
4272 Controller Hardware Error Diagnos'..ic Test 3 
4273 Checksum Does Not Match Diagnostic Test 3 
4274 Drive Not Ready Diagnostic Test 3 
4276 Program Error (Divide) Diagnostic Test 3 
4278 Program Error (Data) Diagnostic Test 3 
427A Library Not Found Diagnostic Test 3 
427B File Not Found Diagnostic Test 3 
427C FDRl Not Found Diagnostic Test 3 
427E Extends Greater Than 3 Diagnostic Test 3 
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TROUBLESHOOTING 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-----------

SELF TEST DIAGNOSTIC TEST 4 = @CT0800@ I @CT0200@ IN @DIAGST@ 

4281 Media Error Diagnostic Test 4 
4282 Controller Hardware Error Diagnostic Test 4 
4283 Checksum Does Not Match Diagnostic Test 4 
4284 Drive Not Ready Diagnostic Test 4 
4286 Program Error (Divide) Diagnostic Test 4 
4288 Program Error (Data) Diagnostic Test 4 
428A Library Not Found Diagnostic Test 4 
428B File Not Found Diagnostic Test 4 
428C FDRl Not Found Diagnostic Test 4 
428E Extends Greater Than 3 Diagnostic Test 4 

SELF TEST DIAGNOSTIC TEST 5 = @CTOBOO@ I @CT0300@ IN @DIAGST@ 

4291 Media Error Diagnostic Test 5 
4292 Controller Hardware Error Diagnostic Test 5 
4293 Checksum Does Not Match Diagnostic Test 5 
4294 Drive Not Ready Diagnostic Test 5 
4296 Program Error (Divide) Diagnostic Test 5 
4298 Program Error (Data) Diagnostic Test 5 
429A Library Not Found Diagnostic Test 5 
429B File Not Found Diagnostic Test 5 
429C FDRl Not Found Diagnostic Test 5 
429E Extends Greater Than 3 Diagnostic Test 5 

SELF TEST DIAGNOSTIC TEST 6 = @MT0500@ I @MT0100@ IN @DIAGST@ 

42Al Media Error Diagnostic Test 6 
42A2 Controller Hardware Error Diagnostic Test 6 
42A3 Checksum Does Not Match Diagnostic Test 6 
42M Drive Not Ready Diagnostic Test 6 
42A6 Program Error (Divide) Dia9nostic Test 6 
42A8 Program Error (Data) Diagnostic Test 6 
42M Library Not Found Diagnostic Test 6 
42AB File Not Found Diagnostic Test 6 
42AC FDRl Not Found Diagnostic Test 6 
42AE Extends Greater Than 3 Diagnostic Test 6 

SELF TEST DIAGNOSTIC TEST 7 = @MT0800@ I @MT0900@ IN @DIAGST@ 

42Bl ~edia Error Diagnostic 'l'est 7 
42B2 Controller Hardware Error Diagnostic Test 7 
42B3 Checksum Does Not Match Diagnostic Test 7 
42B4 Drive Not Ready Diagnostic Test 7 
42B6 Program Error (Divide) Diagnostic Test 7 
42B8 Program Error (Data) Diagnostic Test 7 
42BA Library Not Found Diagnostic Test 7 
42BB File Not Found Diagnostic Test 7 
42BC FDRl Not Found Diagnostic Test 7 
42BE Extends Greater Than 3 Diagnostic Test 7 
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-·- --- ------- ---------- ------···------·-------------- -------- - ---------------------------- -

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

--- ·---- - --------·--·----------------------------------- ---- ----------

SELF TEST DIAGNOSTIC TEST 8 = @MT0200@ IN @DIAGST@ 

42Cl 
42C2 
42C3 
42C4 
42C6 
42C8 
42CA 
42CB 
42CC 
42CE 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
17DR1 Not Found 
Extends Greater Than 3 

42EO SIO Time Out 
42El SIO Overrun 
42E2 SIO Data RAM Parity Error 
42E3 SIO Serial Parity Error 
42E4 (U)ISIO Time Out 
42E5 (U)ISIO Memory Parity 
42E6 (U)ISIO Data RAM Parity Error 
42E7 (U)ISIO Power Up Failed 
42E8 (U)ISIO Data Link Time Out 
42E9 (U)ISIO FIFO Parity 
42EA Workstation Powered Off 
42EB Workstation Coaxial Parity Error 
42EC Workstation Memory parity Error 
42ED Workstation Has No Code 
42EE Workstation Status Invalid 
42F2 CPU Failure 
42F3 Invalid Hardware Configuration 
42F4 Floppy Status Error 
42F5 No Terminal ID Byte Found 

Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 

43 SELF TEST DIAGNOSTIC TEST 1.1 = @STOSOO@ IN @DIAGST@ 

4351 
4352 
4353 
4354 
4356 
4358 
435A 
435B 
435C 
435E 

741-1705 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extends Greater Than 3 
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Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
Diagnostic Test 1.1 (SIO) 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

----------------------···· - ----- - - ---·- -- -------- -- - -· - ----------- -------------

43 SELF TEST DIAGNOSTIC TEST 1.2 = @ST0800@ IN @DIAGST@ 

4361 Media Error Diagnostic Test 
4362 Controller Hardware Error Diagnostic Test 
4363 Checksum Does Not Match Diagnostic Test 
4364 Drive Not Ready Diagnostic Test 
4366 Program Error (Divide) Diagnostic Test 
4368 Program Error (Data) Diagnostic Test 
436A Library Not Found Diagnostic Test 
436B File Not Found Diagnostic Test 
436C FDRl Not Found Diagnostic Test 
436E Extends Greater Than 3 Diagnostic Test 

SELF TEST OVERLAY 4 = @CM0800@ I @CM0200@ IN @DIAGST@ 

4381 Medj Error Overlay 4 
4382 Controller Hardware Error Overlay 4 
4383 Checksum Does Not Match Overlay 4 
4384 Drive Not Ready Overlay 4 
4386 Program Error (Divide) Overlay 4 
4388 Program Error (Data) Overlay 4 
438A Library Not Found Overlay 4 
438B File Not Found Overlay 4 
438C FDRl Not Found Overlay 4 
438E Extends Greater Than 3 Overlay 4 

SELF TEST OVERLAY 5 = @CMOBOO@ I @CM0300@ IN @DIAGST@ 

4391 Media Error Overlay 5 
4392 Controller Hardware Error Overlay 5 
4393 Checksum Does Not Match Overlay 5 
4394 Drive Not Ready Overlay 5 
4396 Program Error (Divide) Overlay 5 
4398 Program Error (Data) Overlay 5 
439A Library Not Found Overlay 5 
439B File Not Found Overlay 5 
439C FDRl Not Found Overlay 5 
439E Extends Greater Than 3 Overlay 5 

SELF TEST OVERLAY 6 = @MMOSOO@ I @MM0100@ IN @DIAGST@ 

43Al 
43A2 
43A3 
43A4 
43A6 
43A8 
43M 
43AB 
43AC 
43AE 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
E~tends Greater Than 3 

Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 
Overlay 6 

1.2 ( ISIO) 
l.~ ( ISIO) 
1.2 ( ISIO) 
1.2 ( ISIO) 
1.2 (ISIO) 
1.2 (ISIO) 
1.2 (ISIO) 
1.2 (ISIO) 
1.2 (ISIO) 
1.2 ( ISIO) 
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TEST ERROR TEST TITLE AND ERROR CODF: DESCRIPTION 
CODE 

44 IPL SYSTEM LOADER (@MCIPL@ IN @SYSTEM@) 

440F 
4410 
4411 
4412 
4414 
4416 
4418 
4419 
441A 
441C 
441E 
4420 
4421 
4422 
4424 
4426 
4428 
442A 
442B 
442C 

4431 
4432 
4433 
4434 
4436 
4438 
443A 
443B 
443C 
443E 

Incompatible Version of Self-Test Code 
Unlabeled Volume (VOLl Missing) 
Media Ei:ror 
Controller Ha~dware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive "ot Ready 
Program Error (Divide) 
Program Error (Data) 
FDXl ID Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 

Media Error 
Controller Hardware Error 
Checkswn Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extends Greater Than 3 

Volume Label 
Volume label 
Volume label 
Volume label 
Volume label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
V'!'OC 
VTOC 
VTOC 

Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 

SYSTEM FILE= @MCCP5@ I @MCCP7@ IN @SYSTEM@ 

4461 Media Error CP Microcode File 
4462 Controller Hardware Error CP Microcode File 
4463 Checksum Does Not Match CP Microcode File 
4464 Drive Not Ready CP Microcode File 
4466 Program Error (Divide) CP Microcode File 
4468 Program Error (Data) CP Microcode File 
446A Library Not Found CP Microcode File 
446B File Not Found CP Microcode File 
446C FDRl Not Found CP Miccocode File 
446E Extends Greater Than 3 CP Microcode File 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SYSTEM FILE = @MCBP2@ IN @SYSTEM@ 

Media Error 44Cl 
44C2 
44C3 
44C4 
44C6 
44C8 
44CA 
44CB 
44CC 
44CE 

Controller Hardwa.re Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extends Greater Than 3 

44EO SIO Time Out 
44El SIO Overrun 
44E2 SIO Data RAM Parity Error 
44E3 SIO Serial Parity Error 
44E4 (U)ISIO Time Out 
44E5 (U)ISIO Memory Parity 
44E6 (U)ISIO Data RAM Parity Error 
44E7 (U)ISIO Power Up Failed 
44E8 (U)ISIO Data Link Time Out 
44E9 (U)ISIO FIFO Parity 
44EA Workstation Powered Off 
44EB Workstation Coaxial Parity Error 
44EC Workstation Memory parity Error 
44ED Workstation Has No Code 
44EE Workstation Status Invalid 
44FO DMA Time Out 
44Fl OMA Failure 
44F2 CPU Failure 
44F3 Invalid Hardware Configuration 
44F4 Floppy Status Error 

741-1705 Page 6-26 

@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

45 DIAGNOSTIC MONITOR = @MONITOR IN @DIAGMN@ 

4505 
450F 
4510 
4511 
4512 
4514 
4516 
4518 
4519 
451A 
451C 
451E 
4520 
4521 
4522 
4524 
4526 
4528 
452A 
452B 
452C 

Monitor Message Buff~r Overflow 
Incompatible Version Of Diagnostic 
Unlabeled Volwne (VOLl Missing) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error (Data) 
FDXl TD Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 

TEST TABLE FILE= @MONTBL@ in @DIAGMN@ 

4531 Media Error 
4532 Controller Hardware Error 
4533 Checkswn Does Not Match 
4534 Drive Not Ready 
4536 Program Error (Divide) 
4538 Program Error (Data) 
453A Library Not Found 
453B File Not Found 
453C FDRl Not Found 
453E Extends Greater Than 3 

Cc.de 

Volwne Label 
Volwne Label 
Volwne Label 
Volwne Label 
Volwne Label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 

Test Table 
Test Table 
Test Table 
Test Table 
Test Table 
Test Table 
Test Table 
Test Table 
Test Table 
Test Table 

File 
File 
File 
File 
File 
File 
File 
File 
File 
File 

WORKSTATION FILE= @MONWSO@ IN @DIAGMN@ 

4541 Media Error Workstation File 
4542 Controller Hardware Error Workstation File 
4543 Checkswn Does Not Match Workstation File 
4544 Drive Not Ready Workstation File 
4546 Program Error (Divide) Workstation File 
4548 Program Error (Data) Workstation File 
454A Library Not Found Workstation File 
454B File Not Found Workstation File 
454C FDRl Not Found Workstation File 
454E i:!xtends Greater Than 3 Workstation File 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-·~------ -- -----------·----------- --------·------ ----- - ---- ~-----------·---

ISIO FILE = @MONISIO@ IN @DIAGMN@ 

4:;51 Media Error ISIO File 
4552 Controller Hardware Error ISIO File 
4553 Checksum Does Not Match ISIO File 
4554 Drive Not Ready ISIO File 
4556 Program Error (Divide) ISIO File 
4558 Program Err1Jr (Data) ISIO File 
455A Library Not Found ISIO File 
455B File Not Found ISIO File 
455C FDRl Not Found ISIO File 
455E Extends Greater Than 3 ISIO File 

45EO SIO Time Out 
45El SIO Overrun 
45E2 SIO Data RAM Parity Error 
45E3 SIO Se~ial Parity Error 
45E4 (U)ISIO Time Out 
45E5 (U)ISIO Memory Parity 
45E6 (U)ISIO Data RAM Parity Error 
45E7 (U)ISIO Power Up Failed 
45E8 (U)ISIO Data Link Time Out 
45E9 (U)ISIO FIFO Parity 
45EA Workstation Powered Off 
45EB Workstation Coaxial Parity Error 
45EC Workstation Memory parity Error 
45ED Workstation Has No Code 
45EE Workstation Status Invalid 
45FO DMA Time Out 
45Fl DMA Failure 
45F2 CPU Failure 
45F3 Invalid Hardware Configuration 
45F4 Floppy Status Error 
45F5 No Terminal ID Byte Found 
45FA Lost Data Set ready 
45FB Transmit Data Error 
45FC Receive Data Error 

46 DIAGNOSTIC MONITOR TEST FILES 

46Xl Media Error Test File x 
46X2 Controller Hardware Error Test File x 
46X3 Checksum Does Not Match Test File x 
46X4 Drive Not Ready Test File x 
46X6 Program Error (Divide) Test File x 
46X8 Program Error (Data) Test File x 
46XA Library Not Found Test File x 
46XB File Not Found Test File x 
46XC FDRl Not Found Test File x 
46XE Extends Greater Than 3 Test File x 
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TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

47 DIAGNOSTIC MONITOR TEST FILES 

47Xl Media Error Test File X + 15 
47X2 Controller Hardware Error Test File X + 15 
47X3 Checkswn Does Not Match Teat File X + 15 
47X4 Drive Not Ready Test File X + 15 
47X6 Program Error (Divide) Test File X + 15 
47X8 Program Error (Data) Test File X + 15 
47XA Library Not Found Test File X + 15 
47XB File Not Found Test File X + 15 
47XC FDRl Not Found Test File X + 15 
47XE Extends Greater Than 3 Test File X + 15 

48 DIAGNOSTIC MONITOR OVERLAY FILES 

4BX1 Media Error Test File X 
4BX2 Controller Hardware Error Test File X 
4BX3 Checkswn Does Not Match Test File X 
4BX4 Drive Not Ready Test File X 
4BX6 Program Error (Divide) Test File X 
4BXB Program Error (Data) Test File X 
4BXA Library Not Found Test File X 
4BXB File Not Found Test File X 
4BXC FDRl Not Found Test File X 
4BXE Extends Greater Than 3 Test File X 

49 DIAGNOSTIC MONITOR OVERLAY FILES 

49Xl Media Error Test File X + 15 
49X2 Controller Hardware Error Test File X + 15 
49X3 Checkswn Does Not Match Test File X + 15 
49X4 Drive Not Ready Test File X + 15 
49X6 Program Error (Divide) Test File X + 15 
49X8 Program Erro~ (Data) Test File X + 15 
49XA Library Not Found Test File X + 15 
49XB File Not Found Test File X i 15 
49XC FDRl Not Found Test File X + 15 
49XE Extends Greater Than 3 Test File X + 15 
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6.5 VS-5/6 TROUBLESHOOTING FLOWCHARTS ---·---------

The VS-5/6 troubleshc;oting flm:charts are designed to aid in the 
systematic investigation, diagnosis, and repair of failures of the VS-5/6 
mainframe. No procedure can list every potential problem or combination of 
problems that may occur. The flowcharts in this section are detailed to the 
£'.ield geplaceable !!nit (FRU) with references made to text sections to aid in 
subassembly corrective maintenance and repair. 

POWER-ON WORKSTATION 0 
POWER-ON SYSTEM 

YES 

F 

SHEET 5 

YES 

CHECK CONTROL PANEL 
CABLING. CHECK BP PCA SWITCH 

SETTINGS PER PARA. 7.3.2 AND 
RESEAT BP. RE-IPL SYSTEM. 

YES 

NO 

NO 
REPLACE BP 
PCA 210-9111 

REFER TO 
PARA. 7.3.2 

B-03047-FY86-3 

Figure 6-1. VS-516 Troubleshooting Flowchart (Sheet 1 of 6) 
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CHECK/ADJUST DC 
VOLTAGES REFER TO 

PARA. 8.3 

CHECK CONTROL PANEL 
CABLING AND CABLE 

CONNECTIONS 

REPLACE CONTROL PANEL 
PCA 210-9113 

REFER TO PARA. 7.7 

A 

SHEET 1 

NO 

CORRECT 

TROUBLESHOOTING 

CHECK AC POWER 
AT SOURCE 

CHECK AC POWER CORD 
FOR CONTINUITY AND 
PROPER CONNECTION 

CHECK 115/230V AC SELECT 
SWITCH FOR PROPER SETTING 

REPLACE POWER SUPPLY 
ASSEMBLY. REFER TO 

PARA. 7.10 

RESTORE 

REPLACE 

CORRECT 

B-03047-FV86-6 

Figure 6-1. VS-5/6 Troubleshooting Flowchart (Sheet 2 of 6) 
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D 

POWER-OFF SYSTEM. 
DISCONNECT POl."JER SUPPLY 

CABLES FROM INTERNAL DRIVES, 
SCSI INTERFACE AND EAPAO 

POWER-ON SYSTEM 

CHECK DC VOLTAGES 
REFER TO PARA. 8.3 

YES 

NO 

ISOLATE DEFECTIVE 
COMPONENT AND REPLACE 

A 

SHEET 1 

T R 0 U B L .E S H 0 0 T I N G 

POWER-OFF SYSTEM AND 
REMOVE ALL CARD CAGE 

PCA'S EXCEPT BP PCA 

POWER-ON SYSTEM AND 
r.HECK DC VOLTAGES 

YES 

NO 

PCA IS DEFECTIVE. ISOLATE 
DEFECTIVE PCA AND REPLACE 

REPLACE POWER SUPPLY 
REFER TO PARA. 7.10 

B-03047-FY86-4 

Figure 6-1. VS-5/6 Troubleshooting Flowchart (Sheet 3 of 6) 
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c 

NO 

NO 

CHECK ERROR CODE AGAINST 
ERROR CODE LISTINGS IN 
SECTION 6 AND REPLACE 

FAILING UNIT 

YES 

TROUBLESHOOTING 

WORKSTATION 0 IS POWERED-OFF 
OR DISCONNECTED. POWER-ON OR 

RECONNECT WORKSTATION AND RE-IPL. 

CHECK BP PCA AND SWITCH 
YES SETTINGS, RESEAT BP PCA. CHECK 

SCSI INTERFACE CABLING, WINCHESTER 
DRIVE CABLING AND RE-IPL. 

YES 

LOAD FLOPPY-BASED DIAGNOSTICS 
IN FLOPPY DRIVE AND RE-IPL. 

RUN DIAGNOSTICS AND INTERRUPT RESULTS. 

B-03047-FY86-1 

Figure 6-1 . VS-5/6 Troubleshooting Flowchart {Sheet 4 of 6) 
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SELECT IPL DRIVE 
AND PRESS ENTER 

ENTER DESIRED CONFIGURATION 
AND PRESS ENTER OR PRESS PF1 
TO USE ONE WORKSTATION, WSO. 

SHEET 6 

TROUBLESHOOTING 

CHECK FOR ERROR CODE. IF NONE, 
LOAD FLOPPY-BASED DIAGNOSTICS INTO 

FLOPPY DRIVE AND RE-IPL RUN 
DIAGNOSTICS AND INTERRUPT RESULTS. 

CHECK FOR ERROR CODE. IF NONE, 
LOAD FLOPPY-BASED DIAGNOSTICS INTO 

FLOPPY DRIVE AND RE-IPL RUN 
DIAGNOSTICS AND INTERRUPT RESULTS. 

LOAD FLOPPY-BASED 
NO DIAGNOSTIC INTO FLOPPY 

DRIVE AND RE-IPL RUN 
DIAGNOSTICS AND 

INTERRUPT RESULTS 

CHECK ERROR CODE AGAINST ERROR 
CODE LISTING IN SECTION 6 AND 

REPLACE FAILING UNIT 

NO 
CHECK FOR ERROR CODE. IF NONE, 

LOAD FLOPPY-BASED DIAGNOSTICS INTO 
FLOPPY DRIVE AND RE-IPL RUN 

DIAGNOSTICS AND INTERRUPT RESULTS. 

8·0304 7 ·FY86-5 

Figure 6-1. VS-5/6 Troubleshooting Flowchart (Sheet 5 of 6) 
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NO 

YES 

TROUBLESHOOTING 

POWER-OFF ALL SERIAL DEVICES TO 
CLEAR POSSIBLE DEVICE PARITY ERROR. 

ENTER DATE AND TIME 
INFORMATION AND PRESS ENTER. 

741-1705-1 

YES 

END 

NO SELECT DIFFERENT SYSTEM VOLUME AND 
RE-IPL OR RE-INSTALL OPERATING 

SYSTEM SOFTWARE (REFER TO PARA. 4.2). 

NO CHECK AC POWER AND CABLE CONNECTIONS TO 
EACH WORKSTATIONS. CHECK CONFIGURATION 

FILE TO VERIFY CONFIGURATION. 

B-03047-FY86-2 

Figure 6-1. VS-5/6 Troubleshooting Flowchart (Sheet 6 of 6) 
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6.6 VS-5/6 DIAGNOSTIC MONITOR 

The VS-S/6 Diagnostic Monitor Control Package (WLI part number 19S-4968-21) 
is designed for testing VS-S and VS-6 hardware configurations. This package 
contains three diskettes and documentation required to run the diagnostics. 
The following diskettes are included in this package: 

732-6000 DI.l\GA S-1/4" Diskette CPS 
732-6001 DIAGB S-1/4" Diskette CPS/7 
732-6002 DIAGA S-1/4" Diskette CP7 

MINIMUM HARDWARE REQUIRED 

The minimum hardware required consists of a VS-5 or VS-6 mainframe with 
one floppy drive. A workstation (16K memory of greater) is required to act as 
the Test Display Console (T~). Operator interface occurs at the Test Display 
Console and the front panel LEDs. 

R.6.1 VS-5 TEST CONFIGURATIONS 

VS-S test configurations are as follows: 

Test Configurations for any SMD/CMD/FMD or SCSI Disk 

No. Test No. Test Name Burn-In 
1 CTlOOO CP Control Memory Test Yes 
2 CT2000 BP/CP Communications Test Yes 
3 CT3000 BU Branch OpCode Test Yes 
4 CT4000 Status, Conditional Branch Yes 
s CTSOOO Subroutine Stack Data Yes 
6 CT6000 Subroutine Stack Addressing Yes 
7 CT7000 Register, Immediate Opcodes Yes 
8 CT8000 CPU Stack Diagnostic Test Yes 
9 CT9000 Logical and Shift Opcodes Yes 

10 CTAOOO 8-Bit and 16-Bit ALU Test Yes 
11 CTBOOO MAR, TRAM, and RTC Test Yes 
12 CTCOOO BD, IAD, CC and DSET Test Yes 
13 CTDOOO BI Branch Opcode Test Yes 
14 MTlOOO Main Memory Test Yes 
lS BT2000 BP/MM DMA Diag (CPS) Yes 
16 CXlOOO CPU Tester (CPS) No 
17 BT3000 BP Floppy Disk Diag No 
18 RT2000 BP SCSI Subsystem Diag No 
19 STlOOO BP 928 Data Link Diag No 
20 BTlOOO BP Async Port/RIPL Diag No 
21 DTlOOO SMD Disk DA Dirg No 
22 UTlOOO Universal ISIO DA Diag No 
23 TTlOOO TC DA Single Port Diag No 
24 TT2000 TC DA Two Port Diag No 
2S ST3000 8 Port RS232 DA Diag No 
26 BXOOOO BP I/O engr Utility No 
27 BX2000 BP/MM OMA Engr Utility No 
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Test Configuration for 5.25" Double Sided High Density Floppy Disks 

'DI.a.GA' 
No. Test No. Test Name Burn-In 

-- ----- ·-- ---· 

1 CTlOOO CP Control Memory Test Yes 
2 CT2000 BP/CP Communications Test Yes 
3 CT3000 BU Branch Opcode Test Yes 
4 CT4000 Status, Conditional Branch Yes 
5 CT5000 Subroutine Stack Data Yes 
6 CT6000 Subroutine Stack Addressing Yes 
7 CT7000 Register, Immediate Opcodes Yes 
8 CT8000 CPU Stack Diagnostic Test Yes 
9 CT9000 Logical and Shift Opcodes Yes 

10 CTAOOO 8-Bit and 16-Bit ALU Test Yes 
11 CTBOOO MAR, TRAM, and RTC Test Yes 
12 CTCOOO BD, IAD, CC and DSET Test Yes 
13 CTDOOO BI Branch Opcode Test Yes 
14 MTlOOO Main Memory Test Yes 
15 BT2000 BP/MM DMA Diag (CP5) Yes 
16 CXlOCO CPU Tester (CP5) No 

'DIAGB' 
No. Test No. Test Name Burn-In ---

1 BT3000 BP Floppy Disk Diag No 
2 RT2000 BP SCSI Subsystem Diag No 
3 STlOOO BP 928 Data Link Diag No 
4 BTlOOO BP Async Port/RIPL Diag No 
5 DTlOOO SMD Disk DA Diag No 
6 UTlOOO Universal ISIO DA Diag No 
7 TTlOOO TC DA Single Port Diag No 
8 TT2000 TC DA Two rort Diag No 
9 ST3000 8 Port RS232 DA Diag No 

10 BXOOOO BP I/0 engr Utility No 
11 BX2000 BP/MM DMA Engr Utility No 
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6.6.2 VS-6 TEST CONFIGURATIONS 

VS-6 test configurations are as follows: 

Test Configurations for any SMD/CMD/FMD or SCSI Disk 

No. Test No. Test Name Burn-In ---·----- ------·---- -------------- --·----

1 CTllOO CP Control Memory Test Yes 
2 CT2100 BP/CP Communications Test Yes 
3 CT3100 Unconditional Branch Test Yes 
4 CT4100 Conditional Branch, Subroutine Yes 
5 CT5100 MDR, IREQ, PMR, Stack Test Yes 
6 CT6100 Arithmetic, Multiplier, CC Test Yes 
7 CT7100 BNM Operations, BR Tests Yes 
8 MTllOO MAR Operations, TRAM Test Yes 
9 MT2100 Main Memory, cache Test Yes 

10 MT3100 OF/ON/BNM Operations Test Yes 
11 BT2100 BP/MM DMA Diag (CP7) Yes 
12 MT4100 CP/BP MM Data Bus Test Yes 
13 M'f5100 CP/BP MM Contention/Cache Test Yes 
14 CXllOO CPU Tester (CP7) No 
15 BT3000 BP Floppy Disk Diag No 
16 RT2000 BP SCSI Subsystem Diag No 
17 STlOOO BP 928 Data Link Diag No 
18 BTlOOO BP Async Port/RIPL Diag No 
19 DTlOOO SMD Djsk DA Diag No 
20 UTlOOO Universal ISIO DA Diag No 
21 TTlOOO TC DA Single Port Diag No 
22 TT2000 TC DA Two Port Diag No 
23 ST3000 B Port RS232 DA Diag No 
24 BXOOOO BP I/O engr Utility No 
25 BX2000 BP/MM DMA Engr Utility No 
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Test Configuration for 5.25" Double Sided High Density Floppy Disks 

'DIAGA' 
No. Test No. 

1 CTllOO 
2 CT2100 
3 CT3100 
4 CT4100 
5 CT5100 
6 CT6100 
7 CT7100 
8 MTllOO 
9 MT2100 

10 MT3100 
11 BT2100 
12 MT4100 
13 MT5100 
14 CXllOO 

'DIAGB' 
No. Test No. 

1 BT3000 
2 RT2000 
3 STlOOO 
4 BTlOOO 
5 DTlOOO 
6 UTlOOO 
7 TTlOOO 
8 TT2000 
9 ST3000 

10 BX'.JOOO 
11 BX2000 

741-1705 

Test Name 

CP Control Memory Test 
BP/CP Corrununications Test 
Unconditional Branch 
Conditional Branch, Subroutine 
MOR, IREG, PMR, Stack 
Arithmetic, Multiplier, CC Test 
BNM Operations, BR Test 
MAR Operations, TRAM 
Main Memory, Cache Test 
DF/DN/BNM Operations 
BP.MM OMA Diag (CP7) 
CP/BP MM Data Bus Test 
CP/BP MM Contention/Cache 
CPU Tester (CP7) 

Test Name -----------

BP Floppy Disk Diag 
BP SCSI Subsystem Diag 
BP 928 Data Link Diag 
BP Async Port/RIPL Diag 
SMD Disk DA Diag 
Universal ISIO DA Diag 
TC DA Single Port Diag 
TC DA Two Port Diag 
8 Port RS232 DA Diag 
BP I/O engr Utility 
BP/MM DMA Engr Utility 

Burn-In 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

Burn-In 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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6.6.3 VS-5/6 DIAGNOSTIC MONITOR PROCEDURE 

The VS-S/6 Diagnostics should be used when: 

• The System is a new installation. 
• A fatal error occurs while running Self-Test Diagnostics. 
• A non-fatal error occurs and the error code indicated is unclear. 

Accessing the VS-S/6 Diagnostic monitor can be accomplished by: 

• During normal power-on procedures by pressing the PF8 key. 
• By IPLing directly from one of the three diagnostics diskettes. 

6.6.3.1 Diagnostic Monitor Program Selecti~n Menus 

When the diagnostic package is IPL' ed, it goes through an automatic in
itialization phase before it allows the operator to interface with the system. 
Following the initialization, the operator has the following selections: 

• Run the Self Test Quick Verification package by pressing ENTER 
• Proceed directly to IPL by pressing PFl 
• Select Diagnostic Monitor by pressing PF8 

Pressing PF8 displays the Program Selection menu. VS-S DIAGA Program 
Selection Menu shown in figure 6-2, VS-6 DIAGA Program Selection Menu shown in 
figure 6-3 and VS-S/6 DIAGB Program Selection Menu is shown in figure 6-4. 

VS-S/6 Diagnostic Package Version R2631 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PF8 to Start An Automatic Sequence. 
Press ENTER to Begin Testing. Press PF16 to Terminate. 

Test Name Test Name 

• 1 CP Control Memory Test • 16 CPU Tester (CPS) 

• 2 BP/CP Communications Test 

• 3 BU Branch OpCode Test 

• 4 Status, Conditional Branch 

• s Subroutine Stack Data 

• 6 Subroutine Stack Addressing 

• 7 Register, Immediate Opcodes 

• 8 CPU Stack Diagnostic Test 

• 9 Logical and Shift Opcodes 

• 10 8-Bit and 16-Bit ALU Test 

• 11 MAR, TRAM, and RTC Test 

• 12 BO, IAD, CC and DSET Test 

• 13 BI Branch Opcode Test 

• 14 Main Memory Test 

• lS BP/MM DMA Diag (CPS) 

Figure 6-2. VS-5 DIAGA Diagnostic Monitor Program Selection Menu 
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VS-5/6 Diagnostic Package Version R2631 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PFB to Start An Automatic Sequence. 
Press ENTER to Begin Testing. Press PF16 to Terminate. 

• 1 

• 2 

• 3 

• 4 

• 5 

• 6 

• 7 

• 8 

• 9 

• 10 

• 11 

• 12 

• 13 

• 14 

Test Name 

CP Control Memory Test 
BP/CP Conununications Test 
Unconditional Branch Test 
Conditional Branch, Subroutine 
MDR, IREQ, PMR, Stack Test 
Arithmetic, Multiplier, CC Test 
BNM Operations, BR Tests 
MAR Operations, TRAM Test 
Main Memory, Cache Test 
OF/ON/BNM Operations Test 
BP/MM DMA Diag (CP7) 
CP/BP MM Data Bus Test 
CP/BP MM Contention/Cache Test 
CPU Tester (CP7) 

Test Name 

Figure 6-3. VS-6 DIAGA Diagnostic Monitor Program Selection Menu 

VS-5/6 Diagnostic Package Version R2631 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PFB to Start An Automatic Sequence. 
Press ENTER to Ee~·in Testing. Press PF16 to Terminate. 

Tes\. '.!liar.ie Test Name 

• 1 BP Floppy Disk Diag 

• 2 BP SCSI Svbsystem Diag 

• 3 BP 928 D&ta Link Diag 

• 1: BP Async Port/RIPL Diag 

• 5 SMD Disk DA Diag 

• 6 Universal ISIO DA Diag 

• 7 1 Port TC DA Diag 

• 8 2 Port TC DA Diag 

• 9 8 Port RS 232 DA Diag 

• 10 BP I/O Engr Utility 

• 11 BP/MM OMA Engr Utility 

Figure 6-4. VS-5/6 DIAGB Diagnostic Monitor Program Selection Menu 
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6.6.3.2 Running Selected Diagn<?_~ic~ 

Select the diagnostics to be run by positioning the cursor next to the 
test desired and press any Non-Blank character key. This can be accomplished 
by using either the Up/Down arrow keys or the TAB key. 

Deselect tests by positioning the cursor next to the test to be ·deselected 
and press the SPACE Bar. 

Once the test are selected, press ENTER to display the Run-Time menu and 
to start the diagnostic tests in the order selected. If testing is not al
tered by the operator or by hardware failure, the monitor automatically cycles 
on the set of selected diagnostic programs. 

6.6.4 RUN-TIME MENU SCREEN COMMANDS AND DESCRIPTORS 

The Run-Time Screen (figure 6-5) contains nine commands and eight deE.. 
criptors. The operator uses the Run-Time screen to monitor test results and 
the PF function key commands and alternate action conunands to control test 
performance. Selecting the conunands initiates the functioning of the command 
and highlights the conunand on the screen. The next time a command is sel
ected, it becomes an alternate action command and will cause the original com
mand to be deselected. A description of the commands are as follows: 

VS-5/6 Diagnostic Package Version R2631 

(1) = Error Loop 
(2) = Routine Loop 
(3) = Stop on Error 

(4) = Program Loop 
(5) = Pause 

(7) = Step (16) = Exit 
(10) = Clear all Settings 
(13) = Display Error Log 

Program Name: Rl610 ADP CP7 Control Memory Diag 
Routine Name: 

Error Count: 
Routine Loop Count 
Program Loop Count 
Monitor Pass Count 

Error Code = 
Program Status: Test in Progress 

Messages: 

Figure 6-5. Sample VS-5/6 Run-Time Menu Selection Screen 

= 00000 
= 00000 
= 00000 
= 00002 
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6.6.4.1 Run-Time Selection Screen Commands and Function Key~ 

----------------------------------··----

Key Conunand Description ______ ·-------~· ~~-

PFl ERROR LOOP Loop on routine in which the next failure occurs. 

PF2 ROUTINE LOOP Loop on current test routine. 

PF3 STOP ON ERROR Stop the Program when the next failure is detected. 

PF4 LOOP ON PROGRAM Loop on current diagnostic program. 

PF5 PAUSE 

PF6 SCOPE LOOP 

PF7 STEIJ 

PF8 CLEAR ALL 
SETTINGS 

PF13 DISPLAY ERROR 
LOG 

PF16 EXIT 

741-1705 

Halt program prior to the next test routine. 

Loop on next test routine in which hardware failure 
occurs. Identical to ERROR LOOP except that error 
reporting is omitted after after the first error. 

Used to step passed a selected option (PF1-PF5). 
That is STEP through PAUSE, Program or Routine Loop, 
or STOP-ON-ERROR without deselecting the command. 

Resets all other test control conunands. 
(i.e. Stop Looping if looping, or resume testing if 
halted). 

Displays the 23 most recent errors in error buffar. 
Pressing ENTER returns the user to the Run-Time Menu 
with no effect on the error log buffer. 

Terminates the Diagnostic Monitor program and the 
Test selection screen is re-entered. 
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6.6.4.2 Run-Time Selection Screen Descriptors 

Descriptor 

PROGRAM NAME 

ROUTINE NAME 

ERROR CODE 

PROGRAM 
STATUS 

ERROR COUNT 

ROUTINE LOOP 
COUNT 

PROGRAM LOOP 
COUNT 

MONITOR PASS 
COUNT 

_D_e_sc_r_1~· p~t_1_· o_n _________________________ _ 

The name of the Program currently being executed. A pro
gram name consists of one or more test routines. 

The name ot the test routine currently being executed. 

The code of the most recently detected error. 

The status of the diagnostic currently being performed. 
(e.g. TEST-IN-PROGRESS, STOP ON ERROR, PROGRAM PAUSE, 
STEP, etc. ) • 

A decimal count of the number of errors which have been 
detect£.:d. The count is cumulative and is reset only by 
re-IPLing or returning to Program Selection menu (PF16). 

A decimal count of the number of loops which have been 
made through the diagnostic routine currently being per
formed. This value is only displayed when LOOP-ON-ROUTINE 
is in effect. It is cleared when the LOOP-ON-ROUTINE 
option is deselected. 

Identical to Routine Loop Count with the exception that 
this count applies to diagnostic programs rather than to 
routines. 

A decimal count of the number of loops which have been 
made through a set of diagnostic programs. Cleared by 
re-IPLing or returning to Program Selection menu (PF16). 

6.6.4.3 Run-Time Selection Screen Error Messages and Prompts 

The current diagnostic program writes error messages and prompts in the 
lower half of the screen. If more than one error occurs, only the last error 
message will be displayed, although the error count and the Diagnostic Monitor 
Error Log are updated for each error. 
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6.6.5 RUNNING THE DIAGNOSTIC MONITOR PROGRAM (FROM FLOPPY DRIVE) 

1) Make sure the Local/Remote Keyswitch is in the local position. Insert the 
diagnostic diskette (depending on mainframe type used) into the floppy 
drive and closed the latch. 

2) Press the Red Initialize button on the front panel. The Hex display will 
begin count down from Hex FFFF. In about 45 seconds, the screen in figure 
6-6 will be displayed on WSO. 

3) 

• 

VS Diagnostic Monitor Package 

N 0 T I C E 

This Diagnostic package is the property of Wang Laboratories, Inc., and 
is provided for the use by authorized personnel only. Improper use may 
cause loss or damage to programs and/or data. This package and related 
materials may not be disclosed or otherwise made available to third 
parties without the prior permission of Wang. 

In no event shall Wang Laboratories, Inc., or its subsidiaries be 
liable for incidental or consequential damages in connection with or 
arising from the use of the diagnostic package, the accompanying manual, 
or any related materials. 

Enter YES 
displayed. 

Device 

2270V7 
2269Vl 
2269Vl 

Enter YES to Acknowledge, PF16 to Exit -
Figure 6-6. VS Diagnostic Monitor Disclaimer Screen 

to acknowledge. The VS-5/6 Self Test Package Screen 

------------- -----

vs 5/6 Self Test Package Version R2631 
IPL Drive Selection 

Bootstrap Volume = DIAGA 

Capacity Type Volume Status 

1.2 Mb Dsket DIAGA 
67 Mb Dsket SYSTEM Crash Tolerant 
67 Mb Dsket DATA Crash Tolerant 

Position Cursor to Indicated Device and Select: 

will be 

(ENTER) Test & IPL (PFl) IPL Only (PF8) Standalone Diagnostic Monitor 

Figure 6-7. VS 5/6 Self Test Package Screen 
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4) Press PF8 to display the VS-5/6 Test Selection Option Screen. (Refer to 
figure 6-2 VS-5 DIAGA, figure 6-3 VS-6 DIAGA, or figure 6-4 VS-5/6 DIAGB.) 
Select the tests to be run and press ENTER to begin testing or press PF8 
to begin the automatic sequence. Run the diagnostics for one complete, 
error free pass. 

5) If no error occurs, insert DIAGB diskette into the floppy drive and press 
Initialize. Enter YES to acknowledge the disclaim~r screen (figure 6-5). 

CAUTION 

EXERCISE EXTREME CAUTION WHEN ATTEMPTING TO USE DIAGB 
DISKETTE. THE ABILITY TO WRITE TO ANY DISK ATTACHED 
TO THE SYSTEM IS MADE AVAILABLE. VALUABLE CUSTOMER 
DATA MAY BE DAMAGED. 

6) Select the tests to be run and press ENTER to begin testing or press PF8 
to begin the automatic sequence. Run the diagnostics for one complete, 
error free pass. 

7) If an error occurs, display the Diagnostic Monitor Error Log at the end of 
one complete pass. This is accomplished by pressing the PF13 key . 

• 
3) If no error is detected, press the PF16 key to return to the Diagnostic 

Monitor Program Selection screen. Press PF16 again to terminate and return 
to the IPL Drive Selection screen. 

9) Select the desired disk drive and press ENTER to IPL the system. 

6.6.5.1 Interpreting_ the Diagnostic Monitor Error Log 

Display the Diagnostic Error Log by pressing the PF13 key. This screen 
contains up to 23 of the most recent errors, These errors are listed as 
8-character codes followed by up to 18 Hex characters all on a single line. 

The first two characters of the 8-character code identify the PCA (or unit) 
being tested and the program, routine, or error notation. The second two char
acters (hex notation) identify the program number, the third two characters 
(hex notation) identify the test routine within the program, the fourth two 
characters (hex notation) identify the error within the test routine, and the 
remaining 18 characters (hex notation) contain the error m~ssage code. See 
example below: 

BE 10 10 07 24 00 04 00 OA 00 00 24 10 

I I Ill ll_IJ l~l -l~-~-~.~~~.~~~~~~--Er-ror Message Code 
Error Within Test 

Test Routine Within Program 
Program Number 

PCA or Unit Being Tested 
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To deciph~r the failing unit, observe the first error code character con
tained in the last entry of the error log. For the example, the error code is 
!!El01007 24 00 04 00 OA 00 00 24 10. Using table 6-1, compare the 
first error code character (in this example 'B', Bus Processor) to the table 
to find the failing unit. Replace the failing unit. 

Table 6-1. Diagnostic Monitor Failing Unit Error Code Character 

FIRST ERROR 
CHARACTER CODE FAILING UNIT 

B Bus Processor DA 
C Central Processor Device Adapter PCA 
D Internal Fixed or External Disk Drive and/or DA 
M Main Memory and Cache Memory Device Adapter PCA 
S Serial I/O (SIO/ISIO/UISIO [928]) PCA or WSO 
T Telecommunications Device Adapter PCA 

A complete listing of Error Code displayable on the Diagnostlc Monitor 
Run-Time Menu is contained in section 6.4 VS-5/6 Monitor Error Codes. 
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7.1 

7.1.l 

7.2 

7.2.1 
7.2.2 
7.2.3 

7.3 

7.3.1 
7.3.1.1 
7.3.2 
7.3.3 
7.3.4 
7.3.5 
7.3.6 
7.3.7 
7.3.8 
7.3.9 
7.3.10 

7.4. 

7.4.1 
7.4.2 

7.5 

7.5.1 
7.5.2 

7.6 

7.6.l 

7.7 

7.8 

741-1705 

SECTION 7 CONTENTS 
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SECTION 7 

REPAIR 

7.1 SCOPE ---

This section contains removal and replacement procedures for the field 
replaceable components of the VS-5/6 mainframe. 

7.1.1 TOOLS AND TEST EQUIPMENT 

No special tools or test equipment are required to repair the VS-5/6 main
frame. 

7.2 REMOVAL PROCEDURES 

7.2.1 TOP COVER REMOVAL 

1) Power-off the VS-5/6 and remove ac power. 

2) Remove two screws from rear of top cover. Slide top cover towards the rear 
of the unit and remove. 

Figure 7-1. Top Cover Removal 
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REP.Al'R 

7.2.2 FRONT COVER REMOVAL 

1) Loosen two screws via access holes provided in the top of front cover .. 

2) Remove screws located inside TC panel door and control panel door. Tilt 
cover and lift off of system. 

Figure 7-2. Front Cover Removal 
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REPAIR 

7.2.3 SIDE COVER REMOVAL 

1) Lift side covers straight up and off of system. 

Figure 7-3. Side Cover Remov~I 
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REPAIR 

7.3 GENERAL VS-5/6 PCA REMOVAL/REPLACEMENT ----·---- ----~------------··- -------·---

VS-5/6 PCA General Removal describes generic PCA removal procedures. 
Removal procedures pertaining to specific PCAs are noted in the ensuing pages. 

1) Remove PCA board hold down. 

2) Turn the TC Control Panel twist-lock screw 112 turn counterclockwise and 
swing panel to the left. 

3) Disconnect all {if any) cables from PCA connectors and note cable location 
and routing. 

4) Position top and bottom PCA lever clamps to open position by pulling clamp 
away from board. 

5) Once the board is free of the motherboard connector, ease the board out of 
card cage by sliding on guide rails. 

REPLACEMENT 

6) Prior to replacing the PCA, ensure all address jumpers and switch positions 
are correct {refer to the appropriate paragraph for details) and reverse 
steps 1-5. 

Figure 7-4. General VS-5/6 PCA Removal/Replacement 
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Figure 7-4A. VS-5 Interconnection Diagram 
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VS-5 CABLE INTERCONNECTION 

Cable Cable Cable 
Location Number Description 

A 220-2453 SPS to Motherboard +SV Bus 
B 220-1215 SPS to Motherboard +OV Bus 
C 270-3378 Power Harness 
D 220-3420 BP to Floppy 
E 220-3528 BP to Front Panel 
F 220-3417 BP to Printer A/Remote 
G 220-3418 BP to Printer B 
H 220-3419 BP-to-APA 0 
I 220-3401 BP to SCSI PCA/SCSI Port 
J 420-2058 AC Power Cord 
K 220-3527 SCSI PCA to Drive 0 
L 220-3291 SCSI PCA to Drive 1 
M 220-3397 SCSI PCA to Drive 0/1 
N 220-3319 APA Jumper, Signal 
0 220-2102 APA Jumper, Power 
p 
Q 

220-2114 Winchester Ground 
210-8503 PCA, 928MC MuxBus Terminator 

B-02927-FY86·1 
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Figure 7-48. VS-6 Interconnection Diagram 
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VS-6 CABLE INTERCONNECTION 

Cable Cable Cable 
L~cation Number Description 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 
Q 
R 

220-2453 
220-1215 
270-3378 
220-3420 
220-3528 
220-3417 
220-3418 
220-3419 
220-3401 
420-2058 
220-3527 
220-3291 
220-3397 
220-3319 
220-2102 
220-2114 
210-8503 
220-3435 

SPS to Motherboard +SV Bus 
SPS to Motherboard +OV Bus 
Power Harness 
BP to Floppy 
BP to Front Panel 
BP to Printer A/Remote 
BP to Printer B 
BP-to-APA 0 
BP to SCSI PCA/SCSI Port 
AC Power Cord 
SCSI PCA to Drive 0 
SCSI PCA to Drive 1 
SCSI PCA to Drive 0/1 
APA Jumper, Signal 
APA Jumper, Power 
Winchester Ground 
PCA, 928MC MuxBus Terminator 
CPU to Cache Memory 

B·02927-FY86-2 
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REPAIR 

7.3.1 VS-5 CPU REMOVAL 

1) Remove the VS-5 CPU (210-9110) from backplane slot Jl in the manner des
cribed in paragraph 7.3. 

2) After checking the size of memory installed and memory switch settings, 
install the new CPU. 

c ~ 
~: ~ 
~: ~ 1 MEG 2 MEG *4 MEG 

~: ~ 
c ~ 
c ~ 
~: ~ 
~: ~ 

SW1 
MEMORY SIZE 

1 MEG 2 MEG *4 MEG 

1234 1234 1234 *FUTURE 

~~~~ ~~~~ ~~~~ CONSIDERATION 

OPEN II = switch position 

B·02955-FYB6· 1 

Figure ·1-5. VS-5 CPU/Memory Board Memory Size Switch Settings 
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REPAIR 

7.3.1.1 VS-5 CPU/MEMORY BOARD MEMORY EXPANSION 

The VS-5 CPU/memory board memory can be expanded from 1 Meg up to 2 Meg by 
installing additional SIMM devices (part number 376-6032). Each SIMM device 
is 256K by 8, therefore a total of 4 SIMM devices must be installed to upgrade 
memory from 1 Meg to 2 Meg. To upgrade memory perform the following: 

1) SIMM memory is located on the right hand side of the VS-5 CPU/Memory board 
(figure 7--6). To increase memory size from 1 Meg to 2 Meg, 4 SIMM devices 
must be installed in the next 4 SIMM connectors location Ll 78, Ll87, Ll 97, 
and L283. 

2) Position the SIMM device to be installed at a 30° anglP. (component side up) 
above the SIMM connector (figure 9-13). Align the holes located in the 
corners of the SIMM device with the two post located on either side of the 
connector. Slide the SIMM device into the connector and snap it down over 
the connector posts. 

3) Perf0rm step 2 for each additional SIMM device to be installed. 

4) Refer to par.agraph 7.3 for VS-5 CPU/Memory board me~ory size switch 
settings and set switch SWl accordingiJ. 

Figure 7-5A. VS-5 CPU/Memory Board Memory Upgrade 
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REPAIR 

7.3.2 VS-5/6 BUS PROCESSOR (BP) REMOVAL 

1) Before removing the VS-5/6 BP from backplane slot J5, disconnect the 
following cables: 

a) 34-pin cable from the Floppy connector 
b) 26-pin cable from the Remote connector 
c) 20-pin cable from the TC connector 
d) 34-pin cable from the MUX connector 
e) 50-pin cable from the SCSI connector. 

2) Remove the BP in the manner described in paragraph 7.3 steps 3-4. Ease the 
BP out of the card cage about three inches and remove the 30-pin cable from 
the Front Panel connector 

3) After checking jumper positions (figure 7-6) and switch setting (figure 
7-7), install the new BP board half way into the card cage and recvnnect 
the cable to the Front Panel connector. 

4) Install the BP completely into the motherboard and reconnect all cables as 
detailed in step la - le above. 

FLOPPY 
34-PIN CABLE 

PIN 1 

Olo 

JP1 

JP3 

J 
p 
4 

REMOTE 
26-PIN CABLE 

MUX 
34-PIN CABLE 

SCSI 
50-PIN CABLE 

b 

JS 

J 
p 
2 

0 

B·02955-FY86-3 

Figure 7-6. VS-5/6 BP (210 -~111) Board Jumper Location/Positions 
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741-1701) 

SW1 

OPEN m:::::J-
lic::JI\> 
c::JIJW 
m::::::J~ 
l!l:JOI 
ll!::JO> 
m:::J.....i 
l!CJO> 

111 = switch position 

REPAIR 

SW2 

B-029&&-FV88-4 

Figure 7-7. VS-5/6 Bus Processor Board Switch Settings 
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SWB .---

REPAIR 

Table 7-1. VS-516 Bus Processor Switch Bank SW1 Settings 

SW7 SW6 

... 
Closed Closed 
Closed Open 
Open Closed 
Open Open 

SW5 SW4 SW3 SW2 SWl 

Closed 
Open 

~---~[._-___ Vi_~---~2~ tion 
Closed Closed - Reserved 
Closed Open - BP RS232 Port 
Open Closed - Device Adapter 

at Address 400 
Open Open - BP 928 Datalink 

80186 Clock 
8 MHz 

- 10 MHz 

BIT Error Control 
Closed - Loop on Error 
Open - Halt on Error 

BIT Loop Control 
Closed - Loop on BIT 
Open - Boot on BIT Completion 

IPL Control 
- Bypass 
- Bypass 
- Bypass 
- Normal 

BIT, Load Diagnostic Monitor 
BIT, Load Diagnostic Monitor 
BIT and Selftest 
System IPL 

1__ IPL Control Enable 
Closed - Enables Bits 5 and 6 (SWG and SW7} 
Open - Forces Normal IPL 

NOTE 

SWITCH SWl SWITCH POSITIONS ARE NOT USED BY BP MICROCODE. 
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REPAIR 

Table 7-2. VS-5/6 Bus Processor Switch Bank SW2 Settings 

------------

SW8 SW7 SW6 SW5 

T 
SW4 SW3 

T 
SW2 SWl 
T~ ___ L___ Floppy_ Drive Typ__e 
Closed Closed - Rese~~d 

Closed Ope11 720K, (NOTE 1) 
Open Closed - l.2M, (NOTE 2) 
Open Open - 360K, 5-1/4 in 

SCSI Device ID = 6 T e 
Closed Closed - Reserved 
Closed Open - ACB-5500 
Open Closed - WD-1003A (NOTE 3) 
Open Open - Self Identifying 

SCSI Device ID = 5 ~ 
Closed Closed - Reserved 
Closed Open - ACB-5500 
Open Closed - WD-1003A 
Open Open - Self Identifying 

Closed Closed 
Closed Open 
Open Closed 
Open Open 

SCSI Device ID = 4 T_yp___~ 
- Reserved 
- ACB-5500 
- WD-1003A 
- Self Identifying 

741-1705 

NOTES 

1) 720K 3-1/2 inch floppy drive is not supported by BP 
Microcode. 

2) l.2M 5-1/4 inch and 3-1/2 inch Floppy Drive is sup
ported by BP Microcode. 

3) WD-1003A is the SCSJ-to-ST506 winchester interface 
(part number 278-4076) presently used in the VS-5/6. 
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REPAIR 

7.3.3 VS-6 CACHE MEMORY REMOVAL 

1) Disconnect the 3 bus jumper cables from VS-6 Cache Memory connectors Pl-P3. 

2) Remove the VS-6 Cache Memory (210-9599) from backplane slot JO in the 
manner described in paragraph 7.3. 

3) After checking memory size, memory switch settings (figure 7-8), and 
jumper p0~itions (figure 7-9), install the new/upgraded memory board. 

4) Reconnect the three bus jUl'1per cables. 

Table 7-3. VS-6 Memory Configuration 

Part Number 
210-9599-A 
210-9599-lA 
210-9599-2A 

1 MEG 
OPEN 

P1 

Merner 
1 Meg 
2 Meg 
4 Meg 

SW1 

2 MEG 

Clil
liCJI\> 
liCJCA> 
liCJ~ 

m = switch position 

P2 P3 

RAM TYPE 
64K DRAM 
256K DRAM 
256K DRAM 

B-03009-FYBS· 4 

Figure 7-8. VS-6 Cache Memory Board (210-9599) Memory Size Switch Settings 
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J2 

lololol 
1 ~ 3 

J1 

J3 1~ lololol 2 0 
3 0 1 2 3 

J4 

!ololol 
1 2 3 

1 MEG 2 MEG 4 MEG 

J2 [o Al J2IA ol J2IA ol 
1 2 3 J1 1 2 3 J1 1 2 3 ~1 

J3 lo AJ ~ J31A ol ~ J31A ol ~ 
J4 lo ool J(IA ol J4 loo ol 

a-02866-FYBll-8 

Figure 7-9. VS-6 Memory Board Jumper Locations/Definitions 
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REPAIR 

7.3.4 VS-6 CPU BOARD (210-8699) REMOVAL 

1) Disconnect the 3 bus jwnper cables from VS-6 CPU Board connectors Pl-P3. 

2) Remove the VS-6 CPU (210-8699) from backplane slot Jl in the manner des
cribed in paragraph 7.3. 

3) After checking jumper positions (figure 7-10), install the new/upgraded 
CPU board. 

4) Reconnect the three bus jumper cables. 

P3 P2 P1 

B-02866-FY88-8 

Figure 7-10. VS-6 CPU Board (210-8699) Jumper Locations/Positions 
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REPAIR 

7.3.5 SMD 2-PORT BOARD (210-9313) REMOVAL 

1) Disconnect the cables from SMD 2-Port Board connectors Jl - J3. 

2) Remove the SMD 2-Port Board (210-9313) from backplane option slot in the 
manner described in paragraph 7.3. 

3) After checking jumper locations/positions (figure 7-11) and switch settings 
(table 7-4, figure 7-12) install the new SMD 2-Port board. 

4) Reconnect the three cables. 

NOTES 

1) Address 0100 is reserved for External 2-Port and 
4-Port SMD DA. 

2) Address 0200 is reserved fc~ the SCSI Controller 
Internal Disk Drives. 

ADDRESS 0100 

I : I : le: I I : I : le: I I : I<: le: I I : I : I : le: I I : I : I : le: I I : I : I : le: I I : I : I : I<: I 
JP9 JPS JP7 JPS JP5 JP3 JP2 

B-03110-FYB6-9 

Figure 7-11. SMD 2-Port Board Jumper Loc..ations/Positions 
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Table 7-4. External Disk Drive-Type Switch Settings 

DRIVE TYPE 

-------·-
No Drive 
75M SMD 

288M SMD 
30M CMD 
60MCMD 
90M CMD 
76M NEC 

147M NEC 
620M FMD 

76M RSD 
314M FSD 

--·---

OPEN CLOSED 
BIT----
3- mLJ-
2- c:::!!l"'J DRIVE 1 
1- C§JCA> 

_...9--~.., ---
3- l!::JOi 
2- (!LJO> DRIVE 0 
1- ~ ...... 
0- l'.E:J(X) 

rza = switch position 

NOTE: 
DRIVE 1 SET FOR 
90M CMD DRIVE 
DRIVE 0 SET FOR 
75M SMD DRIVE 

·----. - ----- --- ··-------- ---- ------

SWITCH SETTINGS 
Bit 3 Bit 2 ------------
Closed Closed 
Open Open 
Open Open 
Open Closed 
Qpen Closed 
Open Closed 
Closed Open 
Closed Open 
Closed Open 
Open Open 
Open Open 

Bit 1 
Closed 
Open 
Open 
Open 
Open 
Closed 
Open 
Closed 
Closed 
Open 
Closed 

Bit 0 ----·----·-
Closed 
Open 
Closed 
Open 
Closed 
Open 
Closed 
Open 
Closed 
Open 
Open 

-----

J1 60-PIN 
CONNECTOR 
A-CABLE 

8-02955-FY86-8 

Figure 7-12. 2-Port SMD Switch Location/Drive-type Settings 
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REPAIR 

7.3.6 SMD 4-PORT BOARD (210-9315) REMOVAL 

1) Disconnect the cables from SMD 4-Port Board connectors Jl - JS. 

~> Remove the SMD 4-Port Board (210-9315) from backplane option slot in the 
manner described in paragraph 7.3. 

3) After checking jwnper locations/positions (figure 7-~.3) and switch settings 
(table 7-5, figure 7-14) install the new SMD 4-Port board. 

4) Reconnect the cables. 

JP9 

NOTES 

1) Address 0100 is reserved for External 2-Port and 
4-Port SMD Di\, 

2) Address 0200 is reserved for the SCSI Controller 
Internal Disk Drives. 

JP7 JPS JP9 JP6 JPS JP3 JP2 

ADDRESS 0100 

JPS JP7 JP6 JPS JP3 

Figure 7-13. SMD 4-Port Board Jumper Locations/Positions 

JP2 

B 03110-FY86 5 
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Table 7-5. External Disk Drive-Type/Switch Settings 

DRIVE-TYPE SWITCH SETTINGS 
----------- --· -·- ----·- ---···------ -------·- - ···-·-- ·---·----

Bit 3 Bit 2 
No Drive Closed 

-------- -·--

Closed 
75M SMD Open Open 

288M SMD Open Open 
30M CMD Open Closed 
60M CMD Open Closed 
90M CMD Open Closed 
76M NEC Closed Open 

147M NEC Closed Open 
620M FMD Closed Open 

7')M RSD Open Open 
314M FSD Open Open 

J526-PIN J4 26-PIN 
CONNECTOR CONNECTOR 
DRIVE 3 
B-CABLE 

SW1 
OPEN CLOSED 
BIT 3- c:l!J....i. 

2- c:l!JI\> . DRIVE 1 
1- c:l!JW PORT 1 

- - - Q- .cJll~-t- - - - - -
3- lii:]Ol 
2- c:l!JO> DRIVE 0 
1" c:l!J....J PORT 0 
o- rc:Jm 

SW2 
OPEN CLOSED 
BIT 3- c:l!J-

2- Ciill\> DRIVE 3 
1- Ci!JW PORT3 

- - - 9: ~Ellrl -----· 3-
2- Ciilm DRIVE 2 
1- Ciil....J PORT 2 
0- c:l!JCX> 

II = switch position 

NOTE: 

DRIVE 2 
B-CABLE 

DRIVE 0 SET FOR 90 CMD DRIVE. 
DRIVE 1-3 SET FOR NO DRIVE. 

Bit 1 Bit 0 ---------
Closed Closed 
Open Open 
Open Closed 
Open Open 
Open Closed 
Closed Open 
Open Closed 
Closed Open 
Closed Closed 
Open Open 
Closed Open 

J2 26-PIN 
CONNECTOR 
DRIVE 0 
B-CABLE 

I 

REPAIR 

J1 80-PIN 
CONNECTOR 
A-CABLE 

B·02955-FY86-15 

Figure 7-14. SMD 4-Port Board (210-9315) Switch Locations/Settings 
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REPAIR 

7.3. 7 TC DA 1-PORT BOARD (210-9337) REMOVAL 

1) Disconnect the cables from TC DA 1-Port Board connectors Jl, J2, J3, Jl3. 

2) Remove the TC DA 1-Port Board (210-9337) from backplane option slot in the 
manner described in paragraph 7.3. 

3) After checking jumper locations/positions (figure 7-15) and switch settings 
(table 7-6, figure 7-16) install the new TC DA 1-Port board. 

4) Reconnect the cables. 

NOTE 

The preferred TC DA addresses are 0300 and 0500. If a 
third TC DA is installed the preferred address is 0600. 

L Jl J13 J~ J~ J4 

"DECODE" 
11 0300 11 

...... ...... 
• • • • ...... 
• • 
JPS 

BPINT BPINT BPINT MGS MRI DGS ORI 

17 •• 16 •• 15 • • 5 •• 5 •• 5 •• 5 • • 
2 •• 1 • • 0 • • 0 •• 0 •• 0 •• 0 • • 

14 •• 13 • • 12 •• 4 • • 4 • • 4 •• 4 •• 

5 • • 4 •• 3 • Cl 1 • • 1 • • 1 • • 1 •• 

11 •• 10 • • 9 • • 3 • • 3 •• 3 •• 3 • • s ..... 7 ...... s ..... 2 ..... 2 ..... 2 ..... 2 ..... 

JP12 JP11 JP10 JP9 JPS JP7 JPS 

SECOND TC DA ADDRESS 0500 

I . . I\ 

JP12 JP11 JP10 JP9 JPS JP7 JPS JPS DECODE 

THIRD TC DA ADDRESS 0600 .. 

JPi2 JP11 JP10 JP9 JPS JP7 JPS JPS DECODE 

B-03110-FY86-7 

Figure 7-15. TC DA 1-Port Board (210-9337) Jum1Jer Locations/Positions 
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REPAIR 

The TC DA 1-Port switch SWl is the mode select switch. Normal operation 
requires all switches to be in the Off (open) position unless the X.21 Inter
face Option is installed. Refer to table 7-6 for switch definitions and 
figure 7-16 for switch location. 

SW1 

OPEN 

e::i~ 

e::::::J~ 
e::::::JW 
e:::J~ 
l!i::]Ol 
~CJ) 
e::::::J.....J 
lii::]OJ 

RS449 
CONNECTOR 
J1 

rza =switch position 

RS232 
CONNECTOR 
J2 

RS336 
CONNECTOR 
J3 

B-02955-FY86-16 

Figure 7-16. TC DA 1-Port Board (210-9337) Switch Settings/Location 
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REPAIR 

7.3.8 TC DA 2-PORT BOARD (210-9637) REMOVAL 

1) Before removing the TC DA 2-Port from the backplane option slot, disconnect 
all cables from the top of the board. 

2) Remove the TC DC in the manner described in paragraph 7.3 steps 3-4. Ease 
the TC DA out of the card cage about three inches and remove the TC front 
panel cables. 

3) After checking jumper locations/positions (~igure 7-17) and switch settings 
(table 7-7, figure 7-18), install the new TC DA 2-Port board half-way into 
the card cage and reconnect the TC front panel cables. 

4) Install the TC DA completely into the motherboard and reconnect all cables. 

NOTE 

The preferred TC DA addresses are 0300 and 0500. If a 
third TC DA is installed the preferred address is 0600. 

J2A I I J3A I I J13A I I J2B I I J3B 

BPINT BPINT 

• • • • • • • • • • • • 
• • 0 • 

• • • • ...... ........ 
JB J7 

JS J7 

•• •• 
JB J7 .· 

BPINT 

• • • • • • • • • • ..... 
J6 

"DECODE" 
""300" 

• • • • 
I I 
: I 

J5 

MGS MRI 

• • • • • • • • • • • • • • • • • • • • ..... ..... 
J4 J3 

SECOND TC DA ADDRESS 0500 

I 
J6 J5 J4 J3 

THIRD TC DA ADDRESS 0600 

I •• 
J6 J5 J4 J3 

J2 

•• 
J2 

LJ13B 

DGS 

• • • • • • • • • • ..... 
J2 

J1 

•• 
J1 

ORI 

• • • • • • • • • • ..... 
J1 

B-0311 O-FYBB-5 

Figure 7-17. TC DA 2-Port Board (210-9637) Jumper Locations/Positions 
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REPAIR 

The TC DA 2-Port board contains two switches denoted SWl and SW2. Switch 
SWl is the ~ode select switch for channel 1 and Switch SW2 is the mode select 
switch for channel 2. Normal operation requires all switches to be in the Off 
(open) position unless the X.21 Interface Option is installed. Refer to table 
7-7 for switch definitions and figure 7-18 for switch locations. 

Table 7-7. TC DA 2-Port Switch Definition 

Switch Switch Name 
1 r.oop on Bit 
2 External 

Loopback 
3 Loop On Error 
4 Stop On Error 

5 Bypass Power-Up 
6 Loop on Test 
7 X.21 Option 
8 128K Option 

c-
CONNECTOR 
J2A 

FRONT TC PANEL 
CONNECTOR S1 

CHANNEL1 
SW1 

OPEN 

~--' 
~f\.) 
~c.v 
a:::::J~ 
liiC:I01 
liiC:IO'> 
liiC:l....J 
~00 

CHANNEL 1 

RS336 
CONNECTOR 
J3A 

Purpose ___________ Normal Position 
~------

Repeat TC DA Test Sequence Open (Off) 
Supports external RS232 Open (Off) 
loopback connector 
Repeat any test in error Open (Off) 
Holds error coc1e in TC DA Open (Offi 
Display. Needs SW3 On 
Bypass power-up test Open (Off) 
Repeats current TC DA Test Open (Off) 
Supports X.21 Interface Open (Off) 
Supports 128K Byte TC Open (Off) 
Device adapter memory 

CHANNEL 2 

CONNECTOR 
J13B 

FRONT TC PANEL 
CONNECTOR 82 

CHANNEL2 
SW2 

OPEN CLOSED 

!!::J--' 
&I::::J f\.) 
&I::::JCA> 
~~ 
~01 
~O'> 
~....J 
~00 

B-02955-FY86-17 

Figure 7-18. TC DA 2-Port Board (210-9637) Switch Settings/Location 
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REPAIR 

7.3.9 ASYNC DEVICE CONTROLLER (210-9355) REMOVAL 

1) Before removing the Async Device Conti:oller from the backplane option 
slot, disconnect all cables from the top of the board. 

2) Remove the Async Controller in the manner described in paragraph 7.3. 

3) After checking jump13r locations/positions (figure 7-19), install the new 
Async Device Controller into the card cage. 

4) Reconnect all cables. 

NOTE 

Async Controller should be jumpered for address 0600. 
Jumper headers J7 and J9 have all jumpers removed. 

40-PIN CONNECTOR TO 
DRIVER/RECEIVER BOARD 
CONNECTORJ4 

J15 

40-PIN CON!llECTOR TO 
DRIVER/RECEIVER BOARD 
CONNECTOR J3 

J14 J13 J12 J 11 

40-PIN CONNECTOR TO 
DRIVER/RECEIVER BOARD 
CONNECTOR J2 

J10 J9 JS J7 

40-PIN CONNECTOR TO 
DRIVER/RECEIVER BOARD 
CONNECTOR J1 

J16 

J6 

00 

00 

oa 

00 

J16 

lel:l:l:l:l:l l:l:l:l:l:l:l lel:l:l:l:l:l l:l:l:l:l:l:l l~l:l:l:l:Til 
J10 J9 JS J7 J6 

I~ I~ I: I: I: I: 11~ I: I: I: I: I: 11 c I: I: I: I: I: I le: I: I~ I: I 00 I~ I: I: I: I: I: I 
J15 J14 J13 J12 J11 

B-0311 O-FY66-1 0 

Figure 7-19. Async Device Controller (210-9355) Jumper Locations/Positions 
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REPAIR 

7.3.10 UISIO BOARD (210-8489) REMOVAL 

1) Before removing the UISIO Board from the backplane option slot, disconnect 
all cables from the top of the board. 

2) Remove the UISIO Board in the manner described in paragraph 7.3. 

3) After checking jumper locations/positions (figure 7-20), install the new 
UISIO Board into the card cage. 

4) Reconnect all cables. 

NOTE 

UISIO Board preferred jumper address is 0400. 

00 

00 

I : I : I~ I : I : I: I 
J3 

l:l:l~l:l:J!J 
J2 

lillltl~I : I : I 
J1 

r; I : I~ I : I : f!l 
J10 

S·PIN GLOBAL 
MODEM POWER CABLE 
CONNECTOR J7 

J3 J2 J1 

I : I : I<: I : I : I : I 
J11 

34-PIN GLOBAL 
MODEM SIGNAL CABLE 
CONNECTOR J6 

J10 J11 

I : I : le: I : I : I : I 
J4 

34-PIN ACTIVE 
PORT ASSEMBLY 
SIGNAL CABLE 
CONNECTOR J5 

J4 JS 

I : I : le: I : I : I : I 
JS 

8-0311 O-FY86-8 

Figure 7-20. UISlv Board (210-8489) Jumper Locations/Positions 
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REPAIR 

7.4. 1.2M FLOPPY DRIVE REMOVAL 

1) Remove floppy drive data cable and power cable. 

2) Loosen the two screws securing the drive mounting plate to the chassis 
1-1/2 turns counterclockwise. 

3) Slide drive and mounting plate towards rear of unit until screw heads 
align with screw slot opening. 

4) Tilt top of drive and mounting plate towards you such that the screw heads 
clear the slot and lift drive an1 mounting plate out of unit. 

Figure 7-21. Floppy Drive Removal From Mainframe 
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AEPAIR 

7.4.1 FIOPPY DRIVE MOUNTING BRACKET REMOVAL 

1) Remo,,e drive from the drive mounting bracket by removing four mounting 
screws (2 per side). Refer to figure 7-22. 

Figure 7-22. Floppy Drive Mounting Bracket Removal 
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REPAIR 

7.4.3 FIOPPY DRIVE TERMINATOR CHIP/JUMPER LOCATIONS 

1) Prior to drive r·eplacement, check the floppy drive (278-4055) for a 
terminator chip installed at PCA location RPl and jumpers configured as 
illustrated in figure 7-23. 

2) Install drive to the drive mounting bracket with the four mounting scre~:s 
(2 per side) remove in paragraph 7.4.2. 

3) Position drive and mounting bracket for replacE'.'ment on the unit and slide 
drive towards the front of the unit as far as screw slots allow. Tighten 
mounting screHs, 

4) Replace drive data ~~d power cable. 

I :>I : I : I : [;) 

TERMINATOR 
MUST BE INSTALLED 

00 

00 

B-03009-FY86-2 

Figure 7-23. 1.2M Floppy Drive Terminator/Jumper Locations 
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REPAIR 

7.5 67.SMB WINCHESTER DRIVE REMOVAL 

1) ~emove winchester drive data cable, control cable, and power cable. 

2) Loosen the two screws securing the drive mounting plate to the chassis 
1-1/2 turns counterclockwise. 

3) Slide drive and mounting plate towards rear of unit until screw heads 
align with screw slot openings. 

4) Tilt top of drive and mounting plate towards you to clear screw heads from 
the screw slots and lift drive and mounting plate out of unit. 

Figure 7-24. 67.SMB Winchester Drive Removal From M;iinframe 
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REPAIR 

7.5.1 WINCHESTER DRIVE MOUNTING BRACKET REMOVAL 

1) Remove the drive from the drive mounting bracket by removing four mounting 
screws (2 per side). Refer to figure 7-25. 

2) Remove ground spade lug cable from the winchester drive. 

Figure 7-25. Winchester Drive Mounting Bracket Removal 
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REPAIR 

".'.5.2 67.5MB WINCHESTER DRIVE TERMINATOR/JUMPER ACCESS 

Two winchester drive configurations are available, a single drive (drive 0) 
and a two drive system (drive 0 and drive 1). The single drive system (Drive 
O) must have the terminator chip installed at PCA Location RNl with Drive 
Select (DS) jumpers as illustrated in figure 7-27. The two drive system 
requires the terminator be installed in ddve 1 and removed 4'.rom drive 0 with 
Drive Select jumpers configured as illustrated in figure 7-27. 

1) Position the drive with drive PCA facing up. Remove the two screws that 
secure the drive PCA '"o the drive. Caref.illy lift the drive PCA upward on 
its hinge to allow access to terminator/jumpers. 

Figure 7-26. 67.5MB Winchester Drive Terminator/Jumper Access 
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REPAIR 

1) Prior to drive replacement, check winchester drive (278-4054) for proper 
terminator chip/jwnper positions. 

2) Install drive to the drive mounting bracket with the four mounting screws 
(2 per side) remove in paragraph 7.5.2. 

3) Connect ground spade lug to winchester drive. 

4) Position drive and mounting bracket for replacement on the unit and slide 
drive towards the front of the unit as far as screw slots allow. Tighten 
mounting screws. 

5) Replace drive data, control, and power cablP.s. 

~ 
ws 
W7 D 0 

00 DS4 

00 DS3 

00 DS2 0 00 DS1 

00 W2 

00 W1 
COMPONENT SIDE 

TERMINATOR a 

SINGLE DRIVE DUAL DRIVE 

DRIVE 0 DRIVE 0 DRIVE 1 

[Bl [Bl [Bl 
00 00 00 

00 

I 
00 

~ 
00 

I 00 00 A 
A TERMINATOR A TERMINATO~ TERMINATOR 

INSTALLED REMOVED 00 INSTALLFD 
A A A 
6), Cb 

B-03009-FY86-6 

Figure 7-27. 67.SM Winchester Drive Terminator/Jumper Locations 
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REPAIR 

7.6. SCSI INTERFACE BOARD REMOVAL 

1) Note cable location and orientation and remove the following cables from 
the SCSI Interface Board. 

a. 50-pin SCSI Interface Cable from connector J4. 
b. 3-pin Power Cable from connector JS. 
c. Winchester data cable form connector J3. 
d. Winchester Drive 1 (if used) control cable from connector J2. 
s. Winchester Drive 0 control cable from connector Jl. 

2) Loosen the two screws securing the SCSI Interface mounting plate to the 
chassis 1-1/2 turns counterclockwise. 

3) Slide SCSI Interface and mounting plate towards the front of unit until 
screw heads align with sc~ew slot openings. 

4) Tilt top of SCSI Interface and mounting plate towards you to clear screw 
heads f~om the screw slots and lift out of unit. 
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REPAIR 

7.6.1 SCSI INTERFACE MOUNTING BRACKET REMOVAL/REPLACEMENT 

1) Remove four screws securing the SCSI Interface to the mounting bracket. 

2) Prior to SCSI Interface replacement check interface for proper jumper 
positions (figure 7-25 SCSI Interface Rev Xl or figure 7-25A SCSI 
Interface Rev XO). 

3) Install SCSI Interface to the mounting bracket with the four mounting 
screws remove in step 1 above. 

4) Position SCSI Interface and mounting bracket for replacement on the unit 
and slide drive towards the rear of the unit as far as screw slots allow. 
Tighten mounting screws. 

741-1705-1 

. .. .. 
~-= . :~~ ~- ~ o:: . 

. C, •••••••••••••••••••• • .. ::J'.:..·,.·~·.,.1.;. tt:-ff. ,:.,~.:i.:• 

. : ·. 

' '• ·/"'. '. 
• • •.. ",' ~ i 
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. ............... · 
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'LP 4 

'LP 2 

'LP 1 

0 0 2 

0 0 3 

B·0331ti-FYH5·b 

Figure 7-25A. SCSI Interface Board Rev XO Jumper Location/Definition 
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REPAIR 

1) From the etch side of the PCA, remove the 3-pin keyswitch cable from 
connector Jl and the 30-pin cable from connector J2. 

2) Remove the screws that secure the front panel to the bracket assembly. 

3) Reverse the procedures in step 1 and 2 for replacement. 

Figure 7-26. Front Panel (210-9113) Removal 
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REPAIR 

7.8 TC I IGHT PANEL PCA (210-7785LJ!~_MOVAL/REPL_AC::_~~ENJ 

A TC Light Panel PCA (210-7785) must be installed for each TC DA port used 
(i.e. if a 2-port TC DA is installed, two light panels (one pe~ port) must be 
installed, etc.). The TC Light Panel PCAs mount from the rear of the TC 
Control panel. Perform the following removal/replacement procedures: 

1) Turn the fastener 112 turn counterclockwise and open the TC Panel to the 
- ft on its hinge (paragraph 7.3). 

2) Remove the 16-pin cable from the connector. 

3) Remove the three screws that secure the TC Light Panel PCA to the TC Panel. 

3) Reverse the procedures above for TC Light Panel FCA replacement. 

Figure 7-27. TC Light Panel (210-7785) Removal 
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REPAIR 

7.9 KEYSW!TCH ASSEMBLY (220-2451) REMOVAL/REPLACEMENT 

1) Remove three-cable connector from the Front Panel connector Jl. 

2) Remove the locknut securing the keyswitch to the keyswitch bracket. 

3) Slide keyswitch and cable assembly through keyswitch bracket. 

4) To replace the keyswitch assembly, reverse the procedures above. 

Figure 7-28. Keyswitch Assembly Removal 
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REPAIR 

7.10 SPSSOO POWER SUPPLY REMOVAL 

WARNING 

DO NOT OPEN THE SWITCHING POWER SUPPLY UNDER ANY CIR
CUMSTANCE. EXTREMELY DANGEROUS VOLTAGE AND CURRENT 
LEVELS. IN EXCESS OF 300 VOLTS DC AND UNLIMITED CURRENT, 
ARE PRESENT WITHIN THE POWER SUPPLY. 

DO NOT ATTEMPT TO REPAIR THE POWER SUPPLY; IT I3 FIELD 
REPLACEABLE ONLY. 

AFTER POWERING THE UNIT DOWN AND DISCONNECTING THE AC 
POWER PLUG FROM THE WALL OUTLET, ALLOW OHE MINUTE BEFORE 
REMOVING THE POWER SUPPLY TO PROVIDE ADEQUATE TIME FOR 
ANY RESIDUAL VOLTAGE TO DRAIN THROUGH THE BLEEDER RES
ISTORS. 

1) Remove the two screws that secure the Busbar cover. 

2) Using a 7 /16 in. wrench, remove the nuts securing the +5 Vdc and +0 Vdc 
cables. 

3) Note connector locations and remove power harness from power supply con
nectors Jl-J3. 

Figure 7-29. Power Supply Cable Removal 
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4) Remove two screws that secure power supply to mainframe. 

5) Slide power supply out of the mainframe. 

Figure 7-30. Power Supply Removal 

741-1705 Page 7-37 COMPANY CONFIDENTIAL 



REPAIR 

7.11 MOTHERBOARD REMOVAL/REPLACEMENT 

Removal of the motherboard (210-9112) should onl~· be performed if it is 
determined conclusively that the motherboard is defective. The backplane 
assembly must be removed in order to replace the motherboat"d. Perform the 
~allowing procedut"es: 

1) Power down the mainf~ame and remove the ac cord from the AC receptacle. 

2) Remove the top, front and side covers (paragraphs 7.2.l, 7.2.2, and 7.2.3). 

3) Remove all PCAs installed in the card cage (see applicable paragraphs in 
7.3). 

4) Remove power harness from motherboat"d connector Jl9. 

5) Using a 7/16 in. wrench, remove the '1uts securing the +5 Vdc and +0 Vdc 
cables from the motherboard • 

. i 

' I I. 
i l: 
J: 1 I , 

ji :. I· I l 
;. J j l . I. . I 

:J: t:: • :l: !_!: t.:. - r~ - -

Figure 7-31. Motherboard Cables Removal 
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REPAIR 

6) Open the Bulkhead Door (paragraph 7 .12) to access backplane mounting 
screws. 

7) Remove the six screws (3 per side) that secure the backplane to the 
chassis. 

Figure 7-32. Backplane Mounting Screws Locations 
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8) Angle the backplane assembly towards the left (as viewed head-on) and 
slide the assembly out the bulkhead door opening. 

Figure 7-33. Backplane Removal 
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8) The motherboard is secured to the backplane by 11 screws located on the 
connector side. Remove these screws to remove the motherboard from the 
backplane. 

9) To replace the motherboard, reverse the above procedures taking care to: 

a) Ensure all screws and nuts are properly re-·installed and all cabling 
are installed correctly. 

b) Reinstall all circuit boards in correct slot locations and ensure all 
board cabling is installed properly. 

Figure 7-34. Motherboard Removal 
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7.12 BULKHEAD DOOR REMOVAL ·------ -----· -

The Bulkhead door contains the I/O panels (EAPAs, SCSI, Option panels, 
etc.) for connections to peripherals. The Bulkhead door can be hinged open or 
can be removed from its hinges to allow easy access to I/O Panel and panel 
cabling. Perform the following: 

1) Turn the three twist-lock screws 1/2 turr, counterclockwise. 

2) Open the bulkhead door to the left, be careful not to open the bulkhead 
door so far as to put tension on the cables. 

3) Lift the bulkhead door off its hinges. 

Figure 7-35. Bulkhead Door Removal 
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7.12.1 1/0 PANEL REMOVAL/REPLACEMENT 

The following contains general information for I/O panel removal sequence. 
Specific I/O panel removal information is contained in the following sections. 

1) The IIO panels are designed with interlocking mounting panels. Depending 
on the location of the I/O panel being removed, the adjacent panels must 
first be removed. IIO panel rem::ival sequence is from right-to-left as 
viewed from rear. Perform the following: 

a) Remove the I/O panel mounting screws from panel to be removed and 
adjacent panels. 

b) First remove the right-most I/O panel. 

c) Remove the center panel then, if require, remove the remaining panel. 

2) To replace the IIO panels, reverse the above procedures ensuring proper 
interlocking of mounting plates. 

Figure 7-36. General 1/0 Panel Removal 
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7.12.2 EAPA PANEL REMOVAL/REPLACEMENT 

1) Remove bulkhead door as described in paragraph 7.12. 

2) Remove all cables from EAPAs. 

a) 34-pin cable from EAPA 0 connector Jl (BP MUX Connector to EAPA 0.) 
b) 34-pin jumper cable from EAPA 0 connector J2 to EAPA 1 connector Jl. 
c) 3-pin de power cable from EAPA 0 connector J3. 
d) 3-pin de jumper cable from EAPA 0 connector J4 to EAPA 1 connector J3. 

3) Remove the 928MC Muxbus Terminator from EAPA 1 connector J2. 

4) Remove and replace EAPA panels as described in paragraph 7.11.1. 

5) Reconnect all cables remove in steps 2a - 2d. 

6) Install the 928MC Muxbus terminator on the last EAPA connector J2. 

Figure 7-37. EAPA Panel Removal/Replacement 
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7.12.3 SCSI PANEL CABLE REMOVAL/REPLACEMENT 

1) Remove bulkhead door as described in paragraph 7.12. 

2) Remove top cover (paragraph 7.2.1). 

3) Remove front cover (paragraph 7.2.2). 

4) Remove cable from source connector (table 7-8.). 

5) RemQve cable connector from SCSI panel as illustrated in figure 7-38. 

6) To replace cable, reverse the procedures listed above. 

Figure 7-38. SCSI Panel Cable Replacement 
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REPAIR 

Table 7-8. SCSI Panel t.:able Listing 

·------------·---·-
Cable P/N Source 

220-3418 
220-3401 
220-3418 

220-3546 
220-3544 
220-3544 
220-3545 
220-3545 

BP TC Connector 
BP SCSI Connector 
BP Remote Connector 

SMD Connector Jl 
SMD Connector J2 
SMD Connector J3 
SMD Connector J4 
SMD Connector JS 

-------·---
Destination ---------- -- -·--·--

Printer B Port 
SCSI Interface/SCSI Port 
Remote Port/Printer A 

External Drive Data 'A' Cable 
Exte~nal Drive 0 'B' Cable 
External Drive 1 'B' Cable 
External Drive 2 'B' Cable 
External Drive 3 'B' Cable 

--------------------------------------
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SECTION 8 

ADJUSTMENTS 

8.1 TOOLS AND EQUIPMENT 

No special tools are required to perform alignments and adjustments on the 
VS-5/6 mainframe. All adjustments and alignments can be accomplished using a 
standard tool kit which includes: 

• Small flat blade plastic screwdriver 

• Digital multimeter 

8.2 MECHANICAL ADJUSTMENTS 

No mechanical adjustments are required. 

8.3 ELECTRICAL ADJUSTMENTS 

VS-5/6 electrical adjustments consist of adjusting the SPS500 Power Supply 
voltage levels. 

1) Open the bulkhead door (paragraph 7.11). 

2) Power-up mainframe. 

741-1705 

WARNING 

DO NOT OPEN THE SWITCHING POWER SUPPLY UNDER ANY CIR
CUMSTANCE. EXTREMELY DANGEROUS VOLTAGE AND CURRENT 
LEVELS, IN EXCESS OF 300 VOLTS DC AND UNLIMITED CURRENT, 
ARE PRESENT WITHIN THE POWER SUPPLY. 

DO NOT ATTEMPT TO REPAIR THE POWER SUPPLY; IT IS FIEL[' 
REPLACEABLE ONLY. 

AFTER POWERING THE UNIT DOWN AND DISCONNECTING T!fE AC 
POWER PLUG FROM THE WALL OUTLET, ALLOW ONE MINUTE BEFORE 
REMOVING THE POWER SUPPLY TO PROVIDE ADEQUATE TIME FOR 
ANY RESIDUAL VOLTAGE TO DRAIN THROUGH THE BLEEDER RES
ISTORS. 

Page 8-1 COMPANY CONFIDENTIAL 



ADJUSTMENTS 

3) Measure voltage between motherboa~d +5V test point and GND test point. 

4) Adjust +5V ADJ pot to acceptable voltage levels. 

Figure 8-1. SPS500 Power Supply Voltage Adjustment 
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ADJUSTMENTS 

5) Measure and record voltage reading for +12V, -12V, and -5V. Compare 
voltage readings to readings listed in table 8-1. 

VOLTAGE 

+5 Vdc 
+12 Vdc 
-5 Vdc 

-12 Vdc 

NOTE 

The voltage checks listed were performed using a 
digital voltmeter (DVM). If an analog meter is used, 
ensure to observe proper polarity. 

Table 8-1: VS-5/6 Computer DC Voltage Checks 

TEST POINT VOLTAGE LIMITS ADJUSTABLE 
Positive N~ative 

+5V Gnd +4.75 to +5.25 Yes (para. 8.3) 
+l2V Gnd +11.4 to +12.6 No (Note 1) 

-5V Gnd -4.75 to -5.25 No (Note 1) 
-12V Gnd -11.4 to -12.6 No (Note 1) 

Note 1 The +5 Vdc adjustment sets up the other voltage levels. 

6) If any voltage is out of tolerance or missing, perform the following: 

a) Remove top cover (paragraph 7.2.1), frlnt cover (paragraph 7.2.2) and 
side covers (paragraph 7.2.3). 

b) Remove all PCA's from the cardcage except the BP Pel\ (paragraph 7.3) 

c) Remove de power harness from winchester drive(s), floppy drive, SCSI 
Interface and El\Pl\ 0. 

d) Power-On mainframe and perform electrical adjustment (par~graph 8.3). 
If voltages are still missing or out of tolerance, replacement of the 
power supply is required (refer to paragraph 7.10). 

1) If all voltages are now within tolerance, power-down the mainframe 
and reconnect one de power harness connector. Power-up mainframe 
and recheck voltages levels. Perform this procedure until the 
defective device is found or the last device is reconnected and 
all voltages are within tolerance. 

2) Power-down the mainframe and install one Pel\. Power-up mainframe 
and recheck voltages levels. Perform this procedure until the 
defective Pel\ is found. 
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ADJUSTMENTS 

8.3.1 +5 VOLTS FOREVER (+SVF) Ct-IC:CK 

Whenever ac power is applied to the VS-5/6 mainframe {i.e. ac power cord 
connected), +5VF is generated by the power supply and applied to motherboard 
connector J19 P-•1 10 and consequently to motherboard slots 0 - 6 connector P3 
pin 19. The +5VF is used by the Bus Processor board On/Off circuitry, which 
provides the On/Off signal via the Front Panel DC Power-On switch to the power 
supply. When the DC Power-On Switch is pressed, the On/Off signal circuit is 
compl~ted, powering on the po..,.er supply. 

Perform the following procedure to check for +5VF. 

1) Power down the mainframe. Refer to paragraph 4.4 

2) Ensure ac power is applied to power supply and check the following: 

a) Measure the voltage between motherboard ground test point GND and 
connector Jl9 pin 10 +5VF {or motherboard connector P3 pin 19), it 
should read +5 Volts ± 5%. 

b) If +5VF voltage is not present, check ac power at source and ac power 
cord for continuity. Remeasure +5VF. 

c) If the +5VF is missing, remove the BP PCA from the card cage and 
perform the procedure contained in step a. If +5VF is now present, 
the BP PCA is defective. If +5VF is still missing, replacement of 
the switching power supply ~s required. 
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SECTION 9 

UNPACKING AND SETUP 

9.1 GENERAL 

This sect ion describes the procedures for unpacking, inspect ion, and in
stalling the VS-5/6 mainframe. Included in thi8 section are instructions for 
system interconnect and ini tia 1 power-up. Refer to Section 4, Ope rat ion; 
Section 5, Preventive Maintenance; Section 6, Troubleshooting; and Section 7, 
Repair; of this manual for more information needed to complete installation. 
Actual installation should not begin unti 1 the site requirements have been 
meet. Refer to the following two sources for publications concerning site 
requirements. 

9.2 

Publication Title ------ --·---------------- ·-

Customer Site Planning Guide 
Technical Documentation Catalog/Index 
Wang Customer Resource Catalog 

INSTALLATION SITE CHECK 

WLI PIN 

700-5978 
741-0000 
700-7647 

The basic configurations of the VS-5/6 mainframe are customer installable. 
If the customer orders a configuration other than the seven basic 
configurations listed in table 9-1, or external disk drives, a installation 
site check is required and the following conditions must have been met: 

1. All site plans should have been approved by both the customer and a 
Customer Service Representative. 

2. All building alterations must have been completed and inspected. 

3. All electrical wiring, air conditioning, and telecorrununications (TC) 
modifications must have been installed and tested. (The following TC 
equipment should have been ordered for remote maintenance support, if 
option is elected:) 

a. Telephone line. (A dedicated line is not required.) 

b. Telephone. 

c. Either of the following modular connecting blocks for the telephone: 

1. RJllC jack for desk top telephones 

2. RFllW for flush mount wall telephones 
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UNPACKING AND SETUP 

NOTE 

RFllW flush mount wall phone jack can be used with 
the "T" connector and a desk top phone, but a wall 
mounted phone cannot be used. 

4. The pre-installation inspection is to be performed two weeks prior to 
delivery. At this time, the service representative will check the site 
for compliance with VS site specifications. The service representative 
will bring any unsatisfactory conditions noted to the attention of the 
customer for correction. 

NOTE 

Before installation of a VS-5/6 can take place, 
the minimum specifications as described in publ i
cations listed in the Customer Site Planning Guide 
(700-5978), the Technical Documentation Catalog/
Index (741-0000), and the Customer Resource Catalog 
(700-7647) should be met. Failure to meet these 
requirements can be cause for the service repre
sentative to deem a site as unsuitable for the 
proper functioning of a VS-5/6 system. 

9.3 TOOLS AND EQUIPMENT 

No special tools or equipment are required. 

9.4 UNPACKING PROCEDURES 

Before unpacking the VS-5/6, check all packing slips to make sure the 
proper equipment has been delivered. RE?fer to the model number information 
contained in table 9-1. After checking packing slips. inspect all shipping 
containers for damage (crushed corners, punctures, etc.). 

9.4.1 CLAIMS INFORMATION 

If damage is discovered during inspection, the customer should file an 
appropriate claim promptly with the carrier involved, and notify your service 
manager. 
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UNPACKING AND SETUP 

Table 9-1. VS-5/6 Models 

Model Nwnber WLI/P/N Description --· -- ------- - -- -----·-------- -· ---- --------· - ... 

VS5-1AM 1571177-7411 VS-5, lMB Main memory, One 67.5 MB Disk 
VS5-1BM l.57 /177-7415 VS ·5, lMB Main memory, Two 67.5 MB Disk 
VS5-2BM 1571177-7416 v-:.. ) , 2MB Main memory, Two 67.5 MB Disk 

VS6-1AM 157/177-7412 VS-6, lMB Main memory, One 67.5 MB Disk 
VS6-1BM 157/177-7417 VS-6, lMB Main memory, Two 67.5 MB Disk 
VS6-2BM 157/177-7418 VS-6, 2MB Main memory, Two 67.5 MB Disk 
VS6-4BM 157/177-7419 VS-6, 4MB Main memory, Two 67.5 MB Dii:;k 

----------·-------------·- - -- .. -----·-----·------· -

NOTES 

Part nwnber prefix 157 = 50Hz ac line frequency 
mainframes. 

Part nwnber prefix 177 = 60Hz ac line frequency 
mainframes. 

Table 9-1 A. VS-5/~ Option PCA Models 

Model Number 
25V36B 

PCA PIN 
210-9355-A 
210-8489-A 
210-9313-A 
210-9315-A 
210-9337-A 
210-9637-A 

Description 
Asynchronous Device Adapter 

25V67 
25V50-2B 
25V50-4B 
25V76-1B 
25V76-2B 

741-1705-1 

Universal Intelligent Serial Input/Output DA 
Two-Port Disk Controller 
Four-Port Disk Controller 
Single-Port Teleconununications Controllgr 
Two-Port Telecommunications Controller 
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UNPACKING AND SETUP 

Perfonn the fol lowing unpackiny proc~~dures: 

1) Remove VS-5/6 from shipping carton. 

2) Visunlly inspect the unit for external damage. 

~ fRON1 c:===p- COVER 

~+-2-CELLPARTITION 
t' I L..---====:::==::::t======-.J"J+- EDGE PROTECTOR 

=]-TUBE 
---

BAG, GUSSET 

/ 
CUSHION SPACER 

B 03047 rYB6 7 

Figure 9-1. VS-5/6 Computer Unpacking 
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UNPACKING AND SETUP 

3) Move the cabinet to its permanent location. 

4) Once the cabinet is in place, check the service clearances as listed below. 

Service Clearance Inches Centimeters 

Front 13 33.02 
Rear 13 33.02 
Left 14 35.56 
Right 14 35.56 

9.4.2 UNPACKING PERIPHERALS 

Before proceeding, carefully unpack all peripherals according to the 
procedures outlined in the applicable maintenance manuals. As each unit is 
unpacked, check it for any obvious shipping damage. Refer to paragraph 9.4.l 
if any damage is seen. 

CAUTION 

THIS COMPUTER EQUIPMENT HAS BEEN VERIFIED AS FCC CLASS A. 

IN ORDER TO MAINTAIN COMPLIANCE WITH FCC CLASS A 
VERIFICATION, THE FOLLOWING CONDITIONS MUST BE 
ADHERED TO DURING NORMAL OPERATION OF EQUIPMENT. 

- ALL COVERS MUST BE ON THE SYSTEM AND SECURED IN THE PROPER MANNER. 

- ALL INTERNAL CABLES MUST BE ROUTED IN THE ORIGINAL MANNER WITHIN THE 
CABLE CLAMPS PROVIDED FOR THAT PURPOSE. 

- ALL EXTERNAL CABLES MUST BE SECURED AND THE PROPER CABLE USED TO 
ENSURE THAT CABLE SHIELDING IS PROPERLY GROUNDED TO THE CABLE CLAMPS 
PROVIDED. 

- ALL HARDWARE IS PROPERLY SECURED. 
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UNPACKING AND SETUP 

9.5 VS-5/6 MAINFRAME INSPECTION 

NOTE 

Qua 1 i ty assurance procedures and tests have shown 
that VS mainframes arriving on customer's premises 
require only visual inspection, voltage checks, soft
ware loading, and cabling. Therefore, the following 
inspection and installation procedures for all VS 
mainframe products are in effect. 

DO NOT REMOVE PRINTED CIRCUIT BOARD FOR INSPECTION --·--------------·- -- ---·----·---- ·------· ---------------

DO NOT CLEAN PRINTED CIRCUIT BOARD CONTACTS WITH AN ERASER ------------------------------- - --- --------· -- ---- ·-------- -------- --·-·---

INSPECT CPU MAINFRAME VISUALLY ---·- --- ----·----- - --· ------- -~---- ------ - ---

REPORT INSTALLATION PROBLEMS ON THE INSTALLATION 
---REPORT-AND STATE SPECIFIC-C-AUS-ES OF FAILUR_E __ --

------------------------------ -- -·--------

1) Remove top cover. (para. 7.2.1) 

2) Remove front cover (para. 7.2.2) and side covers (para. 7.2.3). 

3) Remove the shipping protector from the floppy diskette drive. 

4) Inspect the interior of the mainframe for packing material and shipping 
damag~ such as broken connectors and loose fastening hardware. 

5) Refer to the shipping list to make sure that the correct circuit boards 
have been shipped. 

6) Make sure all circuit boards are properly seated in the backplane. 

7) Inspect the power supply for damage and loose connections. At this time 
make sure all power supply connections are tight. 

8) If necessary, vacuum clean the unit. 

9) Do not reassemble the mainframe at this time. 

10) If damage is discovered at any time during the inspection, follow the 
reporting procedurP in paragraph 9.4.1. 

9.5.1 PERIPHERAL INSPECTION 

After inspect.i.ng the mainframe, carefully inspect each peripheral 
according to procedures outlined in the applicable maintenance manuals. If 
damage is discovered at any time during the peripheral inspection, follow the 
reporting procedure in paragraph 9.4.1. 
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9.6 SOFTWARE/DIAGNOSTIC REQUIREMENTS ------- --·- -----------------

The following paragraphs contain the minimum software requirements and 
diagnostics required for the VS-5 and VS-6 mainframes. 

9.6.1 SOFTWARE REQUIREMENTS 

Table 9-2. VS-5 Minimum Software Requirements 

Software Version ----
Operating System 
Operating System 

6.42.00 
6.42.00 

Conunents 
Domestic 
International 

WLI P/N 
195-2456-21 
195-2492-21 

Table 9-3. VS-6 Minimum Software Requirements 

Software Conunents 
Operating System 
Operating System 

Version 
6.42.00 
6.42.00 

Domestic 
International 

WLI P/N 
195-2456 -21 
195-2492-21 

741-1705-1 

NOTES 

1) Complete 195 package part numbers include diskette 
and documentation 

2) Diskette only part numbers are shown if no package 
part numbers are available. 
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9.6.2 DIAGNOSTICS 

Table 9-4. VS-5 Built-in Test (BIT) Programs 

----------------
Diagnost1_·c_N_a_m_e ______ _ P1'0M Rev. 

5630 
~ackage P/N 

195-4995-D Bus Processor PROM (See Note 1) 

Table 9-5. VS-5 Other Diagnostics 

Diagnostic Name Version 
R2631 

Package P/N 
195-4968-21 VS-5/6 Diagnostic Monitor (See Note 2) 

Table 9-6. VS-6 Built-in Test (BIT) Programs 

Diagnostic Name PROM Rev. 
5630 

Package P/N 
195-4995-D Bus Processor PROM (See Note 1) 

Table 9-7. VS-6 Other Diagnostics 

Diagnostic Name Version 
R2631 

Package P/N 
195-4968-21 VS-5/6 Diagnostic Monitor (See Note 2) 

741-1705-1 

NOTES 

1) Bus Processor PROM Diagnostics consists of two PROMS, 
Ll83 WLI #379-2905 and Ll84 WLI #379-2906. 

2) VS-5/6 Diagnostic Monitor consists of 3 diskettes, 
VS-5 DIAGA WLI #732-6000 (CP5), VS-6 DIAGA WLI 
#732-6000 (CP7), and VS-5/6 DIAGB WLI #732-6002. 

Complete 195 package part numbers include diskette(s) 
and documentation. 
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9.7 VS-5/6 POWER SERVICE REQUIREMENTS (DOMESTIC) 

The VS-5/6 Computer installation requires that the ac receptacle be easily 
accessible. If raised flooring is used, ensure the ac receptacle is located 
above the flooring. This receptacle must be within six feet of the VS-5/6 
computer. 

The inspection and electrical checks are required to make sure the power 
source and receptacle meet all specified requirements before proceeding with 
the mainframe and peripheral installation. 

NOTE 

The procedures in the ensuing text are for domestic 
115 Vac, 60 Hz installations. Installations outside 
the continental USA, requiring other configurations 
and voltages, must be dealt with on a site by site 
basis. 

CAUTION 

Failure to verify the input power service can result 
in serious damage to the mainframe circuits and to 
connected peripherals. 

LINE NO. 1 

NEUTRAL 

GROUND 

EARTH 
GROUND 

THE NEUTRAL AND 
GROUND LEADS MUST 
BE CONNECTED 
TOGETHER 
AND TO EARTH GROUND 
AT THE BUILDING MAIN 
INPUT POWER PANEL 

COMPUTER ROOM 
CIRCUIT BREAKER 

15 AMPS 

(BLACK) 

(WHITE) 

(GREEN) 

NEMA 5-1 SIG 
120V, 15A, 60H.z, 
SGL PHASE, 2-POLE 
3WIRE. 

GROUND LEAD MUST BE 
SAME OR HEAVIER GAUGE 

THAN HOT LEAD 

B-03006-FY86-10 

Figure 9-2. USA Power Service Requirements (NEMA) for VS-5/6 Installation 
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UNPACKING AND SETUP 

Using a digital voltmeter or equivalent, perform the nc receptacle input 
voltage checks as outlined in table 9-8. 

741-1705 

Table 9-8. NEMA Receptacle Voltage Measurements 

Test Points 
---

H to N 
H to G 
G to N 

Voltage Measurements 

r 102 to 132 vac 
102 to 132 Vac 
-0.5 to +0.5 Vac (See Note) 

NOTE 

If a difference in potential of more than 0. 5 Vac 
exists between ground and neutral, notify the re
sponsible electrician that the power source is NOT 
ACCEPTABLE. 
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UNPACKING AND SETUP 

9.8 VS-5/6 LINE VOLTAGE SELECT SWITCH 

Located below the bulkhead is the ac voltage select switch (figure 9-3). 
Set the Voltage Select switch to correct line voltage setting (115/230 Vac). 

741-1705-1 
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... .. 
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m 

B·03006-FYB6· 12 

Figure 9-3. Ac Voltage Select Switch 
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9.9 CONNECTIONS 

The following contains information for power supply voltage check and 
connection to Workstation 0 (WSO). 

9.9.1 VS-5/6 VOLTAGE CHECK 

1) Connect the ac power cord to the VS-5/6 power supply receptacle. Secure 
the power cord captive screws to the power supply stand-offs. 

WARNING 

The VS-5/6 Computer does not have an ac power On/Off 
Switch. Ac voltage is present inside the power supply 
whenever the ac power cord is plugged into the ac 
receptacle. Be sure to remove the ac power cord from 
the ac receptacle whenever service is to be performed. 

2) Open the bulkhead door (paragraph 7 .11). The motherboard non-component 
side contains the voltage test points (figure 9-4). 

3) Press DC power-On pushbutton located on 
voltage checks as per table 9-9. Note: 
accomplished using a digital voltmeter. 
sure to observe proper polarity. 

the front panel and perform the 
The voltage checks below were 

If an analog meter is used, be 

Table 9-9: VS-5/6 Computer DC Voltage Checks 

VOLTAGE TEST POINT VOLTAGE LIMITS ADJUSTABLE 
Positive Ne_gative 

+5 Vdc +5 Gnd +4.75 to +5.25 Yes (para 8.3) 
+12 Vdc +12 Gnd +11.4 to +12.6 No (Note 1) 
-5 Vdc -5 Gnd -4.75 to -5.25 No (Note 1) 

-12 Vdc -12 Gnd -11.4 to -12.6 No (Note 1) 

Note 1 The +5 Vdc adjustment sets up the other voltage levels. Perform the 
+5 Vdc check/adjustment first, then perform remaining voltage checks. 
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8-0304 7-FY86-8 

Figure 9-4. DC Voltage Test Points 
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9.9.2 WORKSTATION 0 CONNECTION 

Connect Wo['kstation 0 to the EAPAO po['t 0 BNC/TNC pods (located on the 
bulkhead). It is recorrunended that Wu['kstation 0 be a Professional Computer 
(Model PC-Sl-2) with options required for Remote Maintenance support (refer to 
paragraph 9.ll), otherwise, Workstation 0 can be any of the following serial 
workstations: Table 9-10 contains a listing of all VS-5/6 support 
workstations. 

Model Number 

All Models 
4205 
4210MW 
4220 
4230 
4245 
4250 
4250GH 
4250GM 

741-1705 

Description 

Wang Professional Computer 
32K WP Workstation 
32K WP/DP/Graphics Workstation 
64K Remote Workstation 
64K DP/WP Wo['kstation 
Color Workstation 
PC Archiving Wo['kstation 
High Resolution Monitor (for Wang PC) 
Medium Resolution Monito[' (for Wang PC) 

B-0311 O-FY86-11 

Figure 9-5. Connecting Workstation 0 
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Table 9-10. VS-5/6 Supported Workstations 

Model Number 

741-1705 

PC-Sl-2 

2110 
2246C 
2246S 
2256LC 
2266C 
2266S 
2270Vl 
2270V2 
2270V3 
2276C-l 
2276C-3 
4205 
4210MW 
4220 
4230 
4245 
4250 
4250GH 

4250GM 

6300GM-21 
6300GM 

Description 

Five Slot Chassis, 256KB memory, one 360K 
Diskette Drive, Keyboard. (Requires Work
station Emulation) 
Asynchronous DP 
Combined Workstation for DP/WP 
Serial Workstation for DP Only 
64K Combined Workstation 
Archiving Workstation for DP/WP 
Archiving Workstation for DP 
Hard Sector Diskette 
Soft Sector Diskette 
Hard/Soft Sector Diskette 
64K Combined Archiving Workstation 
Combined Archiving Workstation 
32K Work~tation for WP 
32K Workstation for DP/WP/Graphics 
64K Remote Workstation 
64K Workstation for DP/WP 
Color Workstation 
PC Archiving Workstation 
High Resolution Monitor for PC Archiving 
Workstation 
Medium Resolution Monitor for PC Archiving 
Workstation 
Combined Workstation With Graphics 
Graphic Monochrome WP Workstation 
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9.10 FIRST-TIME IPL PROCEDURE --- ---·------ - ··-- . 

The following procedure contains the steps required to IPL the VS-5/6 main
frame. Be sure to perform the steps in the sequence given. 

1) Power-On Workstation 0 (operator console). Workstation 0 raster should be 
displayed in a few seconds. Power-on any other workstations or printers 
on the system. 

If Workstation 0 is a Professional Computer with RSAF software installed, 
Workstation Emulation must be entered before IPLing the mainframe. 

2) Position the Local/Remote Key Switch in the Local position. 

3) Press the DC Power On switch (Black), the power-on indicator and Drive Not 
Ready indicator will illuminate. It takes approximately 1 minute for the 
internal disk to reach operating speed. If no diskette is inserted in the 
disk drive, the system will look for the IPL bootstrap file on the 
internal fixed disk. Once the file is found, the IPL process starts. 

4) If the system has external drives attached, power on the drives. 

5) The diagnostic Hex display begins a countdown from FFFF while the power-up 
diagnostics are being run. This will be completed in approximately 45 
seconds. In the event the diagnostic code countdown stops and an error 
code is displayed, refer to Chapter 6 Troubleshooting for error code 
information. 

If error code 402A, 403A, or 404A is displayed, these error codes denote 
that the system disk does not con ta in the pointer to the bootstrap file 
(@MCBOOT@). This pointer must be regenerated. Perform the following: 

a) Load the Stand Alone Utility (SAU) (refer to paragraph 4.3). 

b) Using SAU Copy function, copy files @MCBOOT@ and @MICPL@ from the SAU 
diskette to the system disk. Coping the bootstrap file, the SAU 
automatically regenerates the pointer. 

c) Once regenerated, the IPL procedure can be continued. 

6) Upon successful completion of the BIT diagnostics, the Self Test Monitor 
Screen appears. Once the Self Test diagnostics are successfully run, the 
IPL Drive Selection screen is displayed (figure 9-6). Position the cursor 
next to drive from which the operating system is to be loaded from and 
press ENTER (or RETURN) to run self-test. 

If an external disk drive is used to load the operating system, refer to 
Section 4.2 for operating procedures. 
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Small System VS Self Test Package Version R2xxx 
IPL Drive Selection 

Bootstrap Volume = SYSTEM 

Volwne Status 
---· -·- - ---· ·- _ Cap_ac_i_ty __ 'l'yp_e ___ ·---- -- -- --- - -- -- - ---·· 

2270V7 1.2 Mb Dsket 
2269Vl 67 Mb Dsket SYSTEM 
2269Vl 67 Mb Dsket DATA 

Position Cursor to Indicated Device and Select: --- --· ----- ---- ·------ -- ------------------------

(ENTER) Test & IPL (PFl) IPL Only (PF8) Stand Alone Diagnostic Monitor 

Status 

Figure 9-6. Self Test Monitor and IPL Drive Select Screen 

Small System VS Self Test Monitor Package Version R2620 
System hardware Status 
System Volume = SYSTEM 

------ ---------------
Diagnostic ______ _ 

Passed 
Passed 
Running 

(SIO) Serial Data Link test 
(BP) BP UART Loopback Verification Test 
(CPU) CPU CP Control & CP/BP Test 
(CPU) CPU Random Operand Test 
(CPU) CPU CP Integrity Test 
(MM) Main Memory Integrity Test 
(MM) Main Memory Integrity test 

Figure 9-7. System Hardware Self-Test Screen 

7) This screen indicates that the VS-5/6 is testing system components. The 
results of each test is displayed with the message sequence: 'Loading', 
'Running", 'Passed', 'Non-Fatal Error', 'Fatal Error'. If the status is 
'Passed' the system is ready to begin initialization. 

A Non-Fatal Error message and Fatal Error Message will display an error 
code of the failure. Refer to Section 6 Troubleshooting for error code 
definition. 
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8) Press 'ENTER' to continue the IPL sequence. The prompt "Loading System 
Microcode" is displayed and system initialization begins. In about 10 
seconds, the message 'Diagnostics Complete, Beginning System 
Initialization' appears on WSO and the Not Ready LED turns off. 

9) The SYSGEN screen appears. The SYSGEN screen displays the name of the 
configuration file last used (SYSFILE Field). NOTE: During Initial IPL, 
the SYSGEN configuration screen does not display a default value for the 
name of the conununications configuration file. The default system 
configuration file name @cONFIG@ in @SYSTEM@ should be entered. 

------ ------~------·------ ------ - ------------------------------------------

*** MESSAGE MOOl BY SYSGEN 

INFORMATION REQUIRED 

Specify the name of the system configuration file and press (ENTER) 
- or -

Press (1) to use one workstation and one disk. 

SYSFILE 
SYS LIB 

= @CONFIG@ 
= @SYSTEM@ 

Specify the conununications configuration file to be used, if any 

COMMFILE = 
COMMLIB = @SYSTEM@ 

Inhibit logons at all workstations? LOGONS = NO 

Figure 9-8. SYSGEN Screen 

10) Enter another valid configuration file name in the field 'SYSFILE' and 
press 'ENTER' or press 'ENTER' to select the configuration file displayed. 

11) If the system is using conununications, specify the conununications 
configuration file name and library. 

12) Press PFl to use one workstation (workstation 0) and one disk. 

13) Respond to the prompt 'Inhibit Logons at all workstations? Logons =NO' 
If YES is selected, only WSO can be logged on to the system after the IPL 
is complete. NO is the default value. 

14) Press 'ENTER'. The Date and Time Screen will be displayed. 
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*** MESSAGE WN3 BY IPL 

SET DATE AND TIME 

Year = YY 
HOUR = 1-Il-I 

INFORMATION REQUIRED 

Month = MM 
MINUTE = MM 

DAY = DD 
SECOND = SS 

Figure 9-9. Date and Time Screen 

15) Enter date and time in the format provided (use the 24 hour clock time for 
hours) and press ENTER. In about 5 seconds, the IPL screen will appear. 

----------- -----------·----------~------------------·- -- --

* * * * * * * * * * * * * * * * * * * * * * * 
* * 

* wwww wwww 'AAA NNN NNN GGGGGG * 
* WW WW MM NNN NN GG GG * 

* WW WW M M NN N NN GG GG * 
* WW WW WW M M NN N NN GG * 
* WW WW WW N>.AAAAAAAA NN N NN GG GGGG * 
* WW wwww WW M M NN N NN GG GG * 
* wwww wwww M M NN NNN GG GG * 
* WW WW 'AAA.A MM NNN NNN GGGGGG * 
* * 

* * * * * * * * * * * * * * * * * * * 
.,. 

* * * 
© Copyright Wang Laboratories, Inc. 1986 

Initial Program Load 
VS Operating System 

Nucleus Version 06.66.02 
02048K physical memory available 

01:01:01 System Generation complete 
01:02:01 I/O System Initialization in progress 
01:03:01 System Task Initialization pending 

-------- ------

Figure 9-1 O. Initial Program Load (I PL) Screen 
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16) The IPL screen shows the version of the VS Operating System being used in 
the IPL process, the physical memory size of the system, and the status of 
the three phases of IPL. These phases are; complete, in progress, and 
pending. Refer to the 'VS-5/6 Processor Handbook' for a detail 
description of the IPL process. 

If during the IPL sequence the system detects any critical operating 
system components are obsolete or incompatible, the Version Warning Screen 
will be displayed. In the event this occurs refer to paragraph 4.2. 

17) When the system initialization is completed successfully (approximately 2 
minutes), the Operator's console screen is displayed. 

*** Wang VS Operator's Console *** 
2:12 PM Tuesday March 22, 1986 

Position to (*) and Press _(ENT~R) to Provide Immediate Operator Service: 

Mount Volume FLOPPY on Disk 11, . 
*Assistance Required for Printer 3 
*I/O Error Log Queued for Printing . 

2) 
3) 
4) 
5) 

6) 
7) 

Press (1) to Return to User Mode 
- or -

Use the Function Keys to Manage: 

PRINT Queue 9) PRINTERS 
PROCEDURE Queue 10) DISKs 
TRANSMIT Queue 11) TAP Es 
RETRIEVE Queue 12) TELECOMMUNICATIONS 

13) WORKSTATIONS 
INTERACTIVE Tasks 
NON-INTERACTIVE Tasks 14) SYSTEM Options 

Press (HELP) at Any Time to Return to the Operator Console Menu 

Figure 9-11 . Operator Console Screen 

12:40 
13:32 
13:55 

18) When the message 'Queue Verification Routine Complete' appears (approx. 20 
to 30 seconds), press PFl to enter user modP. Workstation 0 is now in 
Operator mode and any VS function can now be performed. The VS Logon 
Screen will be displayed. 
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*** Wang VS Logon *** 

Workstation 0 2:12 PM Tuesday March 22, 1986 

Hello new user 
Welcome to VSS5 

Please identify yourself by supplying the following information 

Your userid = ... 
Your password = 

and press (ENTER) to logon 

or press (PFll) to enter operator mode immediately 

Figure 9-12. VS Logon Screen 

19) Enter the default three-letter user ID, CSG. No password is required. 
Press ENTER. The command processor screen will be displayed. 

*** WANG VS COMMAND PROCESSOR *** 

Workstation 0 Ready 11:32 PM Monday March 22, 1985 

Hello 
Welcome to the Wang VS 

Press (HELP) at any time to interrupt your program or to stop processing 
of current conunand. 

Use function keys to select a conunand: 

(1) RUN Program or Procedure 
(2) Set USAGE Constraints ( 11) Enter OPERATOR Mode 
(3) Show PROGRAM Completion Report (12) Submit PROCEDURE 

(4) Manage QUEUS (13) Send MESSAGE to Operator 
(5) Manage FILES/Libraries (15) PRINT Conunand Screen 
( 6) Manage DEVICES (16) LOGO FF 

Figure 9-13. Command Processor Menu 
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20) When the corrunand processor screen appears, the system is in user mode. 
From this screen, program 'GENEDIT' and 'BACKUP' will be run. 

21) Run GENEDIT Utility given in the VSOS Software Bulletin (Wang part number 
715-0017) and verify all peripherals have been correctly declared. If all 
peripherals are not declared, generate a new @cONFIG@ file and re-IPL the 
system. Note if a Professional Computer is installed as WSO and is being used for 
Remob:: Maintenance, it must be declared as a 2256C Combined WS (64K). Refer to 
section 4.2. 

22) Run BACKUP Utility and copy all files to the back-up disk. If the message 
'Work file cannot be placed on output volume, please respecify' appears, 
press PFl to continue. When all files have been copied, the procedure is 
completed. 

23) Press PFll to enter OPERATOR mode. 

9.10.1 VS-5/6 JUMPER ADDRESSES 

Listed below are the preferred VS-5/6 Jumper addresses. 

-----· ----·- ---------

JUMPER ADD PDA DA TYPE DA DESCRIPTION 
-----------------

0000 2800 28V01 BP/SIO 
0000 2000 28V02 BP/Floppy 
0000 2010 28V03 SCSI Printers (See Note) 
0000 2020 28V04 BP SCSI 
0300 2COO 25V76 TC, 1-Port 
0500 3000 25V762 TC, 2-Port 
0100 3400 25V50 External SMD 
0600 3800 25V36 DE DA 2110 W/S (ADC) 
0400 3COO 25V67 UIS IO 
------------------· ---------------~--·-

741-1705 

NOTE 

The 28V03 supports the following Async printers: 

PM015 
PM019 

40CPS Daisy Printer 
MF Color Matrix Printer 
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9.11 REMOTE MAINTENANCE 

Remote Maintenance CRSAF> is an option that allows the customer to contact 
and run a Remote Maintenance session, via the telephone line, with the Remote 
Maintenance Center to isolate possible system problems. Refer to the VS 
Remote System Administrator Facility <RSAF), manual part number 741-1657-A, 
and RSAF 2 PC Host User Guide, manual part number 741-1734, 741-1734-1 for 
information on hardware installation and system interconnection. 

NOTE 

Pages 9-24 thru 9-28 are intent'· nally removed. 
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9.12 VS-5/6 OPTION BOARD UPGRADE INSTALLATION 

This section contains information on VS-516 option PCAs installation and 
cabling requirements. Each option installation includes a list of items the 
option contains and an interconnection diagram (schematic representation) for 
option cabling. Items and procedures unique to any given option are addressed. 

The following option (upgrade) installations are included: 

9.12.l 
9.12.2 
9.12.3 
9.12.4 
9.12.5 
9.12.6 

Async Device Controller Option (289-0572) 
1-Port TC DA Option (289-0568) 
2-Port TC DA Option (289-0569) 
2-Port Disk Controller {SMD) Option {289-0570) 
4-Port Disk Controller {SMD) Option {289-0578) 
VS-516 32 Port UISIO Option {289-0571) 

9.12.1 VS-5/6 ASYNC OPTION (289-0572) INSTALLATION 

The VS-516 Async Option provides the user with 8 RS232 Serial ports for 
peripheral connections. Included with this option are: 

• 
• 
• 
• 

210-9355 
272-0048 
220-3542 
220-3543 

PCA Installation 

Async Device Controller PCA 
Async Back Panel 
40 Pas Soc-Soc Cable (2 each) 
40 Pos Soc-Soc Cable (2 each) 

1) Power down mainframe and remove mainframe covers. (Refer to paragraphs 
7.2.l, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
{refer to paragraph 7.3). 

3) Set the Async Device Controller address to 0600 {refer to paragraph 7.3.9). 

4) Install the Async Device controller in any available option slot (slot J2, 
J3, or J4). 

Async Back Panel Installation 

1) Remove two adjacent blank I/O panels from the bulkhead door (refer to para
graph 7.12.1) 

2) Install Async Back panel in space vacated by blank I/O panels. 
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ASYNC Controller Cabling 

1) Install the RS232 Cables through the mainframe via the cable trough and 
connect the cables to the Async Device Controller PCA and Async Back Panel 
as shown in figure 9-20. 

2) Upon completion of cabling, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 

ASYNCPCA 
210-9355-A 

J1 

J2 

J3 

J4 

MOTHERBOARD OPTION 
SLOT J3, J4, OR JS 

220-3542 

220-3542 

220-3543 

220-3543 

0 0 

210-8323 
J4 J3 

J2 J1 

0 0 

ASYNC BACK PANEL 
272-0048 

(MOUNTS ON BULKHEAD) 

B-03084-FYB6-B 

Figure 9-20. Async Device Controller Option Cabling 
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9.12.2 1-PORT TC DA UPGRADE OPTION (289-0568) INSTALLATION 

The 1-Port TC DA Option provides the user with serial conununications ports 
(X.21, RS232, RS336, and RS449) for peripheral connections. Included with 
this option are: 

• 210-9337-A 1-Port TC DA PCA 
• 272-0051 Single Port TC Panel 
• 210-7785-A PCA Light Board 
• 210-3556 Cable, 1-Port TC J4 to Light Board PCA Jl 
• 220-3539 Cable, RS232/RS336 (2 each) 
• 220-3541 Cable, X.21 (1 each) 
• 615-3023 Label, Teleconununications (1 each) 

PCA Installation 

1) Power down mainframe and remove mainframe covers. (Refer to paragraphs 
7.2.l, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
(refer to paragraph 7.3). 

3) Set the 1-Port TC DA address to 0300 for the first TC DA, 0500 for the 
second TC DA, and 0600 for the third TC DA installed (refer to paragraph 
7.3.7). 

4) Install the 1-Port TC DA in any available option slot (slot J2, J3, or J4). 

Single Port TC Panel Installation 

1) Remove one blank I/O panel from the bulkhead door (refer to paragraph 
7.12.1) for each 1-Port TC DA installed. 

2) Install the Single Port TC Panel in the space vacated by blank I/O panel. 

TC Light Panel Installation 

1) Remove the blank label from the location the light panel is to be located. 

2) Install the TC Light Panel (210-7785-A) onto the TC Control panel with 
three screws (refer to paragraph 7.8). 

3) Install the teleconununications label (615-3023) over the light panel such 
that the cut-outs align with the recessed switches. 

1-Port TC DA Cabling 

1) Install the RS232, RS336, and X.21 cables through the mainframe via the 
cable trough and connect the cables between the 1-Port TC DA and the 
1-Port TC Back Panel as shown in figure 9-21. 
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2) Note cable orientation (para. 7. 8) and install the Light Board Interface 
Cable from 1-Port TC connector J4 to the Light Board PCA connector (refer 
to cabling diagram figure 9-21). 

3) Upon completion of cabling, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 

1-PORT TC DA 
210-9337-A 

J4 
LIGHT PCA 

J3 
RS336 

J2 
RS232 

J13 
X.21 

J1 
RS449 

(NOT USED) 

MOTHERBOARD OPTION 
SLOT J3, J4, OR J5 

741-1705 

220-3556 

220-3539 

220-3539 

220-3541 

J1 

TC LIGHT PCA 
210-7785 

RS449 

RS232 

RS336 

X.21 

SINGLE PORT TC PANEL 
272-0051 
(MOUNTS ON BULKHEAD) 

13-0:JOH4-FY86-9 

Figure 9-21. 1-Port TC DA Option Cabling 

Page 9-32 COMPANY CONFIDENTIAL 



UNPACKING AND SETUP 

9.12.3 2-PORT TC DA UPGRADE OPTION (289-0569) INSTALLATION 

The 2-Port TC DA Option provides the user with serial conununications ports 
(X.21, RS232, and RS336) for peripheral connections. Included with this option 
are: 

• 210-9637-A 2-Port TC DA PCA 
• 272-0052 Dual Port TC Panel 
• 210-7785-A PCA Light Board (2 each) 
• 220-3539 Cable, Channel 1 RS232/RS366 (2 each) 
• 220-3540 Cable, Channel 2 RS232/RS366 (2 each) 
• 220-3541 Cable, Channel 1/2 X.21 (2 each) 
• 220-3001 Cable, PCA S2 Connector to CH2 Light Board PCA 
• 220-3302 Cable, PCA Sl Connector to CHl Light Board PCA 
• 615-3023 Label, Teleconununications (2 each) 

PCA Installation 

1) Power down mainframe and remove mainframe covers. (Refer to paragraphs 
7.2.1, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
(refer to paragraph 7.3). 

3) Set 2-Port TC DA address to 0300 for the first TC DA, 0500 for the second 
TC DA, and 0600 for the third TC DA installed (refer to paragraph 7.3.8). 

4) Install the 2-Port TC DA in any available option slot (slot J2, J3, or J4). 

Dual Port TC Panel Installation 

1) Remove one blank I/O panel from the bulkhead door (refer to paragraph 
7.12.1) for each 2-Port TC DA installed. 

2) Install the Dual Port TC Panel in the space vacated by blank I/O panel. 

TC Light Panel Installation 

1) Remove the blank label from the location where the light panels are to be 
located. 

2) Install the TC Light Panels (210-7785-A) onto the TC Control panel with 
three screws (refer to paragraph 7.8). 

3) Install the teleconununications label (615-3023) over the light panels such 
that the cut-outs align with the recessed switches. 

2-Port TC DA Cabling 

1) Install the RS232, RS366, and X.21 cables through the mainframe via the 
cable. trough and connect the cables to the 2-Port TC DA and the Dual Port 
TC Panel as shown in figure 9-22. 
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2) Note cable orientation (para. 7.8) and install the Light Board Interface 
Cables from 2-Port TC connector Sl to the first Light Board PCA connector 
and 2-Port TC connector S2 to the second Light Board PCA connector. Refer 
to the cabling diagram in figure 9-22. 

3) Upon completion of cab! ing, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 

2-PORTTC DA 
210-9637-A 

S2 
CH2 LIGHT PCA 

J13B 
CH2 X.21 

J3B 
CH2 RS366 

J2B 
CH2 RS232 

J13A 
CH1 X.21 

J3A 
CH1 RS366 

J2A 
CH1 RS232 

S1 
CH1 LIGHT PCA 

MOTHERBOARD OPTION 
SLOT J3, J4, OR JS 

741-1705-1 

220-3001 

220-3541 

220-3540 

220-3540 

220-3541 

220-3539 

220-3539 

220-3302 

J1 

TC LIGHT PCA 
CH1 
210-7785 

J1 

TC LIGHT PCA 
CH2 
210-7785 

RS232 

RS366 

X.21 

RS232 

RS366 

X.21 

DUAL PORT TC PANEL 
272-0052 
(MOUNTS ON BULKHEAD) 

B-03316-FYBS-4 

Figure 9-22. 2-Port TC DA Option Cabling 

9-34 COMPANY CONFIDENTIAL 



UNPACKING AND SETUP 

9.12.4 2-PORT SMD OPTION UPGRADE (289-0570) INSTALLATION 

The 2-Port SMD Option provides the user with two external drive ports. 
Refer to paragraph 7.3.5 for drive-types supported. Included with this option 
are: 

• 
• 
• 
• 

210-9313-A 
272-0053 
220-3544 
220-3546 

PCA Installation 

2-Port SMD PCA 
2-Port SMD Panel (Mounts on SCSI Panel) 
Cable 'B', External Drive 0/1 (2 each) 
Cable, 'A', External Drive Data 

1) Power down mainframe and remove mainframe covers. (Refer to paragraphs 
7.2.l, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
(refer to paragraph 7.3). 

3) Set the 2-Port SMD address to 0100. Set the External Drive-type switches 
for drive type installed (refer to paragraph 7.3.5). 

4) Install the 2-Port SMD in any available option slot (slot J2, J3, or J4). 

2-Port SMD Panel Installation 

1) Mount the 2-Port SMD panel on the SCSI panel located on the bulkhead door 
(refer to paragraph 7.12.1). 

2-Port SMD Cabling 

1) Install the 'A' Cable and 'B' cables through the mainframe via the cable 
trough and connect the cables between the 2-Port SMD and the 2-Port SMD 
Panel as shown in figure 9-23. 

3) Upon completion of cabling, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 
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2-PORT SMD PCA 
210-9313-A 

J1 
'A' CABLE 

J2 
PORTO 

J3 
PORT 1 

220-3546 

220-3544 

220-3544 

UNPACKING AND SETUP 

(SEE NOTE 1) 

(SEE NOTE 2) 

SCSI 
PANEL 

'A' 
CABLE 

'---------------+t PORT1 

....-~~~~-11-1 PORTO 

PIN 1 2-PORT SMD PANEL 
272-0053 

MOTHERBOARD OPTION 
SLOT J3, J4, OR JS 

741-1705 

1. 
2. 

(MOUNTS ON SCSI PANEL) 

NOTES 
"A" CABLE PIN 1 IS BROWN/TAN. 
"B" CABLES PIN 1 IS RED. 

B-03110-FY86-1 

Figure 9-23. 2-Port SMD Cabling 

Page 9-36 COMPANY CONFIDENTIAL 



UNPACKING AND SETUP 

9.12.5 4-PORT SMD OPTION UPGRADE (289-0578) INSTALLATION 

The 4-Port SMD Option provides the user with four external drive ports. 
Refer to paragraph 7.3.6 for drive-types supported. Included with this option 
are: 

• 210-9315-A 4-Port SMD PCA 
• 272-0054 4-Port SMD Panel 
• 220-3544 Cable 'BI, External Drive Oil ( 2 each) 
• 220-3545 Cable I BI, External Drive 2/3 (2 each) 
• 220-3546 Cable, 'A', External Drive Data 

PCA Installation 

1) Power down mainframe and remove mainframe covers. {Refer to paragraphs 
7.2.1, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
{refer to paragraph 7.3). 

3) Set the 4-Port SMD address to 0100. Set the External Drive-type switches 
for drive type installed (refer to paragraph 7.3.6). 

4) Install the 4-Port SMD in any available option slot {slot J2, J3, or J4). 

4-Port SMD Panel Installation 

1) Remove one blank I/O panel from the bulkhead door {refer to paragraph 
7.12.1). 

2) Install the 4-Port SMD Panel in the space vacated by blank I/0 panel. 

4-Port SMD Cabling 

1) Install the 'A' Cable and 'B' cables through the mainframe via the cable 
trough and connect the cables between the 4-Port SMD and the 4-Port SMD 
Panel as shown in figure 9-24. 

3) Upon completion of cabling, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 
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UNPACKING AND SETUP 

4-PORT SMD PCA 
210-9315-A 

J1 
'A' CABLE 

J2 
PORTO 

J3 
PORT1 

J4 
PORT2 

J5 
PORT3 

220-3546 (SEE NOTE 1) 

220-3544 (SEE NOTE 2) 

220-3544 

220-3545 

220-3545 

PIN 1 

MOTHERBOARD OPTION 
SLOT J3, J4, OR J5 

NOTES 
1. "A" CABLE PIN 1 IS BROWN/TAN. 
2. "B" CABLES PIN 1 IS RED. 

Figure 9-24. 4-Port SMD Cabling 

'A' CABLE* 

'B' CABLE** 
PORTO 

PORT1 

PORT2 

PORT3 

4-PORT SMD PANEL 
272-0054 
(MOUNTS ON BULKHEAD) 

B-03110-FYBB-2 
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UNPACKING AND SETUP 

9.12.6 UISIO OPTION (289-0571) INSTALLATION 

The UISIO Option prnvides the user the versatility to expand bulkhead 
panel space via the use of the Small Cable Concentrator cabinet. This option 
also allows the user the flexibi 1 i ty to use a Global Modem which, must be Jo
cated in the Small Cable Concentrator cabinet due to bulkhead restrictions. 
Included with this option are: 

• 210-8489-A PCA, VS-25/45/65 U W/CNT 

PCA Installation 

1) Power down mainframe and remove mainframe covers. (Refer to paragraphs 
7.2.1, 7.2.2, and 7.2.3.) 

2) Remove the PCA holddown device and hinge the TC Control panel to the left 
(refer to paragraph 7.3). 

3) Verify UISIO PCA address (refer to paragraph 7.3.10). 

4) Install the UISIO PCA in any available option slot (slot J2, J3, or J4). 

Panel Installation 

1) If additional strain relief panel is required for the UISIO to VS Small 
Cable Concentrator, perform the following: 
Remove one blank I/O panel from the bulkhead door (refer to paragraph 
7 .12 .1). 

2) Install the Strain Relief Panel (shipped with the concentrator) in the 
space vacated by blank J/O panel. 

UISIO PCA Cabling 

1) Install the interconnect cables through the mainframe via the cable trough 
and connect the cables to the UISIO PCA as shown in figure 9-25. Note the 
Global modem power connector is not used in configurations using the cable 
concentrator. 

2) Refer to the VS Small Cable Concentrator maintenance manual (Class Code 
6100) for option panel installation and cabling. 

3) Upon completion of cabling, replace PCA holddown device and secure the TC 
Panel door. Replace mainframe covers. 
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UISIO PCA 
210-8489-A 

JS 
EAPA SIGNAL 

J6 
GLOBAL 
MODEM 

J7 
NOT USED D 

220-3S03 (NOTE 1) 

220-3S03 (NOTE 1) 

UNPACKING AND SETUP 

-----+---I~ 

TO 
VS SMALL 
CABLE 
CONCENTRATOR 

STRAIN RELIEF PANEL 
270-1042 (NOTE 2) 
(MOUNTS ON BULKHEAD) 

MOTHERBOARD OPTION 
SLOT J3, J4, OR JS 

741-1705 

NOTES 

1) CABLES 220-3S03 ARE INCLUDED IN 
VS SMALL CABLE CONCENTRATOR CABLE KITS 

2) STRAIN RELIEF PANEL 270-1042 IS 
INCLUDED WITH CABLE CONCENTRATOR 

Figure 9-25. UISIO PCA Cabling 
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UNPACKING AND SETUP 

9.12.7 EXTERNAL DRIVE CABLING 

Both SMD Panels (2-Port and 4-Port) require special attention to cable in
stallation. Two types of disk cable connectors are located on the SMD panels 
(part numbers 2-Port SMD panel 272-0053 and 4-Port SMD panel 272-0054). The 
26-pin sockets are for 'B' cable connections and the 60-pin socket is for the 
'A' cable connection. It may be necessary to prepare the external disk cable 
prior to connecting them to the SMD panel. Verify proper cable installation 
or perform the following before connecting an external disk cable. Refer to 
figure 9-26 and figure 9-27. 

1) Remove the cover plate from the SMD Panel assembly. 

2) Remove 4 inches of plastic sheathing from one end of the cable. 

3) Disassemble the cable clamps (strain relief) from the SMD panel by removing 
the screws on either side if the clamp. 

4) Lay the shielded section of the external 'A' cable against the face of the 
clamp at the left side of the plate. Leave 1/4 inch of foil exposed. 

5) Lay the shielded section of the external 'B' cables (up to four cables) 
against the face of the clamp at the right side of the plate. Leave 1/4 
inch of foil exposed. 

6) Reassemble the cable clamps by installing the screws removed in step 3. 
Make sure that pin 1 of the cables are oriented properly and tighten the 
clamp screws until solid contact with the shield is made. DO NOT over 
tighten the screws as damage to the cables could result. 

ENSURE JACKET IS 
CONTACTING STRAND RELIEF 

ENSURE SHIELDING IS CONTACTING CLAMP 

POSITION CABLE IN CABLE 
CLAMP 

INSTALL STRAIN RELIEF 
CLAMP AND SECURE 
WITH TWO SCREWS 

B-02702-FYB6-B 

Figure 9-26. Installing Disk Cable Into Cable Clamp 
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UNPACKING AND SETUP 

7) Plug the 'A' and 'B' cables into the cable connectors 
The 'A' cable is the 60-pin connector and the 'B' cables 
Port 0 at the top left with Port 1 directly below it. 
right of Port 0 and Port 3 is directly below. 

8) Reinstall the SMD Panel cover plate. 

Figure 9-27. SMD Panel External Cabling 

on the SMD panel. 
are arranged with 
Port 2 is to the 

B·02442-FY85·7 
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UNPACKING AND SETUP 

9.13 VS-5/6 UPGRADES 

Depending on the mainframe installed, various upgrade kits are available 
to enhance the mainframe capabilities. The following upgrade kits are pre
sently available: 

VS-5 2MB Memory Upgrade (289-0573) 
VS-6 2MB Memory Upgrade (289-0574) 
VS-6 4MB Memory Upgrade (289-0575) 

9.13.1 
9.13.2 
9.13.3 
9.13.4 
9.13.5 
9.13.6 

VS-5/6 67.5MB Disk Drive Upgrade (289-0576) 
VS-5 to VS-6 Upgrade (289-0577) 
360KB Floppy Disk Drive Option (2270V-5) 

9.13.1 VS-5 2MB MEMORY UPGRADE (289-0573) 

The VS-5 2MB Memory Upgrade Kit (289-0573) allows the VS-5 CPU/Memory PCA 
memory size to be upgraded from lMB to 2MB. This upgrade contains four 256K 
SIMMs modules that are installed in the VS-5 CPU/memory PCA. Refer to para
graph 7.3.1.1 for memory upgrade procedures. 

9.13.2 VS-6 2MB MEMORY UPGRADE (289-0574) 

The VS-6 2MB Memory Upgrade kit (289-0574) consists of one VS-6 2MB CACHE 
Memory PCA (210-9599-lA). This PCA replaces/upgrades the lMB CACHE Memory PCA 
(210-9599) used in the lMB VS-6 mainframe. Refer to paragraph 7.3.3 VS-6 
CACHE memory removal for removal/replacement procedures and Jumper/Switch 
settings. 

9.13.3 VS-6 4MB MEMORY UPGRADE (289-0575) 

The VS-6 2MB Memory Upgrade kit (289-0575) consists of one VS-6 4MB CACHE 
Memory PCA (210-9599-2A). This PCA replaces/upgrades the lMB CACHE Memory PCA 
(210-9599) or the 2MB CACHE Memory PCA (210-9599-lA) presently used in the lMB 
and 2MB VS-6 mainframe. Refer to paragraph 7. 3. 3 VS-6 CACHE memory removal 
for removal/replacement procedures and Jumper/Switch settings. 

9.13.4 VS-5/6 67.5MB DISK DRIVE UPGRADE (289-0576) 

The VS-5/6 67.5MB Disk Drive Upgrade (289-0576) entails the addition of a 
second 67.5 winchester drive to VS-516 system presently using one drive. 

Installation of the second winchester drive requires that the terminator 
chip presently installed in drive 0 of a one drive system must be removed and 
installed in drive 1. Refer to paragraph 7. 5 for winchester drive removal/
replacements and paragraph 7. 5. 2 for drive terminator and jumper access and 
locations. 
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UNPACKING AND SETUP 

9.13.5 VS-5 to VS-6 UPGRADE (289-0577) 

The VS-5 to VS-6 Upgrade kit provides the following components: 

VS-6 CPU PCA (210-8699-A) 
VS-6 CACHE Memory PCA lMB (210-9566-A) 
60 Pas Soc-Soc Cable Assy (3 each) 
VS-6 Interconnection Label (615-3212) 

UPGRADE PROCEDURE 

Remove the VS-5 CPU PCA presently used (refer to paragraph 7.3.1) and in
stall the VS-6 CPU PCA into slot Jl (paragraph 7.3.4). Verify switch settings 
and jumper locations (paragraph 7.3.3) and install the VS-6 CACHE Memory PCA 
into slot JO. Connect the three 60-pos Soc-Soc cable assemblies between the 
CPU and Cache memory. 

Remove the VS-6 Interconnect Label backing and paste-up the label over the 
VS-5 Interconnection label mounted inside the front cover. 

9.13.6 360KB FLOPPY DISK DRIVE OPTION (2270V-5) 

The 360KB Floppy Disk Drive option contains one 5-1/4 inch half-height 
floppy disk drive (WLI P/N 278-4033) that can be installed in place of the 
l.2MB floppy diskette drive. This floppy drive is supported on VSOS 6.42 and 
higher. 

9.14 VS SMALL CABLE COiilCENT'RATOR 

The VS Small Cable C·)r.centrator (Model VS-SM-CC) can be used to provide 
additional bulkhead panel s:.,.-"'ce for TC panels, Disk Controller panels, and 
Async Device controller panels. Additionally, if a Global Modem option is to 
be installed, the modem must be installed in the cable concentrator cabinet. 
Refer to the 'Small VS Cable Concentrator Maintenance Manual' (Class Code 6100) 
for system requirements and installation procedures. 

The cable concentrator can house the following modular I/O Systems: 

• Electrical Active Port Assemblies (EAPA) 
• WangNet 'P' Band PaneJ. 
• FiberWay Panels (FWAPA) 
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UNPACKING AND SETUP 

9.15 LATEST PCA REVISIONS 

The Latest Pel\ Revisions levels are listed below. 

PCA NOMENCLATURE ELECTRICAL REV. MECHANICAL REV. 

210-8563 Power Supply Control Rev 3 Rev 1 
210-8565 Power Supply Pel\ Rev 2 Rev l 
210-8699 VS-65 CPU Rev 2 Rev 2 
210-9110 VS-5 CPU/Memory Rev 2 Rev 0 
210-9111 VS-5/6 Bus Processor Rev 2 Rev 0 
210-9112 VS-5/6 Motherboard Rev 0 Rev 0 
210-9313 SMD 2-Port DA Rev 0 Rev 1 
210-9315 SMD 4-Port DA Rev 0 Rev 0 
210-9337 TC DA 1-Port Rev 3 Rev 0 
210-9355 Async Device Controller Rev 1 Rev 0 
210-9637 TC DA 2-Port Rev 2 Rev 0 
210-9599 Cache Memory (VS-65) Rev 0 Rev 0 

9.16 SCSI BUS TERMINATOR 

Presently the SCSI Bus is terminated on the SCSI Interface PCA (278-4063) 
via two terminator chips. In the future, a new terminator (part number 
725-3334) will be used which attaches to the rear panel SCSI connector. The 
internal terminator chips will be removed and the external terminator will be 
installed. External SCSI devices can be added to the SCSI bus without the 
need to open the unit. 
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10.1 INTRODUCTION 

SECTION 10 

FUNCTIONAL DESCRIPTION 

Functional Description is not included in the first edition of the VS-5/6 
Computer System manual. This information will be provided in subsequent 
editions. 
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SECTION 11 

SPECIFICATIONS 

11.1 HARDWARE SPECIFICATIONS 

The hardware specifications section contains specifications for the VS-5/6 
compute?:" and component specifications for the 67 .SM winchesteI:" dI:"ive, l.2M 
floppy diskette dI:"ive, and the SPS500 switching poweI:" supply. 

11.1.1 VS-5/6 COMPUTER SYSTEM SPECIFICATIONS 

VS-5/6 Computer System Dimensions: 

Depth: 
Width: 
Height: 

20.50 inches 
9.90 inches 

25.50 inches 

(52.07 cm) 
(25.15 cm) 
(64.77 cm) 

VS-5/6 Computer Sy_stem Weight: 

VS-5/6 130 pounds (59.1 Kg) Minimwn ConfiguI:"ation 

VS-5/6 Computer Sys~emjnstallation Requirements: 

Front CleaI:"ance: 
Rea?:" CleaI:"ance: 
Side CleaI:"ance: 
Position: 

13 inches (33.02 cm) 
13 inches (33.02 cm) 
14 inches (35.56 cm) 
Updght Only 

VS-5/6 Power Requirement~: 

Dedicated ciI:"cuit 
90 - 132 Vac (115 Vac nominal), 60 Hz ± 0.5 (60 Hz nominal) 
180 - 264 Vac (230 Vac nominal), 50 Hz± 0.5 (50 Hz nominal) 
6.7 Amps (770.5 volt-amps peak poweI:"-up) 
6.0 Amps OpeI:"ating 
NEMA Receptacle 5-15IG 
NEMA Plug 5-15IP 

Environm_ental Requirements: 

Relative Humidity: 
20% - 80% non-condensing 

Ambient TempeI:"atuI:"e: 
60° - 90°F (15.5° - 32° C) 
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Environmental Requirements (Cont'd): 

Max Temp Gradient: 
12°F/Hr (4°C/Hr) 

Max Wet Bulb Temp: 
75°F (24°C) 

Max Altitude: 
10,000 Ft (3.048 Km) 

Heat Dissipation: 
770 Watts (2618 BTU/Hr) 

Memory Cycle Time: 

VS-5 - 400 nSeconds 
VS-6 - 200 nSeconds 

Memory Size: 

VS-5 - 1 or 2 MB 
VS-6 - l, 2, or 4 MB 

Number of Users: 

VS-5 - 8 
VS-6 - 16 

Maximum Serial Devices: 

VS-5 - 12 
VS-6 - 16, expandable to 24 

11.1.2 67.SMB WINCHESTER DRIVE SPECIFICATIONS 

Drive Dimensions: 

Depth: 
Width: 
Height: 

8.00 inches 
5.75 inches 
3.25 inches 

Bezel Dimensions: 

Depth: 
Width: 
Height: 

0.185 inches 
5.88 inches 
3.375 inches 

Drive Performance: 

Capacity: 
67.5MB Formatted 

Transfer Rate: 
5MB bits/second 

741-1705 

(203 mm) 
(146 mm) 
(82.6 mm) 

(4.7 mm) 
(149 mm) 
(85.7 mm) 
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Drive Performance (Cont'd): 

Seek Time: 
Track-to-Track 6 msec 
Average 28 msec 
Maximum 62 msec 

Rotational Latency: 
Average 8.33 msec 
Nominal 16.76 msec 

Start Time: 
25 Seconds Maximum to Dtive ready 

Stop Time: 
15 Seconds Nominal 

+5 Vdc ±5% @0.9 Amp Idle, 0.9 Amp Peak 
+12 Vdc ±5% @ 2.1 Amps Idle, 3.9 Amps Peak 

Power Dissi£atioQ~ 

Standby: 26 Watts, 89 BTU/Hr 
Positioning: 32 Watts, 109 BTU/Hr 

SPECIFICATIONS 

11.1.3 SPS 500 SWITCHING POWER SUPPLY SPECIFICATIONS 

Dimensions 

Depth: 
Width: 
Height (front): 
Height (rear): 

Output Voltages: 

+5 Vdc: 

17.66 
6.28 
4.60 
5.40 

inches 
inches 
inches 
inches 

(44.86 cm) 
(15.95 cm) 
(11.68 cm) 
(13. 71 cm) 

±5% @ 30 Amps Typical, 65 Amps Peak, 50 mv Ripple P-P at full Load 

+12 Vdc: 
±10% @ 5.0 Amps Typical, 16 Amps Peak, 50 mv Ripple P-P at full Load 

-5 Vdc: 
5% @ 1.0 Amps Typical, 1.5 Amps Peak, 50 mv Ripple P-P at full Load 

-12 Vdc: 
±10% @ 1.5 Amps Typical, 3.0 Amps Peak, 50 mv Ripple P-P at full Load 

Power Dissipation~ 

Steady State: 
490 Watts, 1666 BTU/Hr 
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11.1.4 1.2MB FLOPPY DRIVE SPECIFICATIONS 

Drive Dimensions: 

Depth: 8.46 inches 
Width: 5.75 inches 
Height: 1.62 inches 

Drive Performance: 

Capacity: 
1. 2MB Formatted 

Transfer Rate: 
250K bits/second 

Access Time: 

(214.9 nun) 
(146 nun) 
(41.8 nun) 

Track-to-Track 3 msec 
Average 94 msec 
Setting 15 msec 

Average Latency: 
100 msec 

+5 Vdc ±5% @0.7 Amp Typical, 0.9 Amp Peak 
+12 Vdc ±10% @0.75 Amp Typical, 1.2 Amps Peak 

Power Dissi~!_ion: 

Standby: 3.6 Watts, 12.3 BTU/Hr 
Continuous: 12.5 Watts, 42.7 BTU/Hr 
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SPECIFICATIONS 

11.2 SOFTWARE SPECIFICATIONS 

This section contains software specifications for the VS-5/6 Computer. 
Refer to the appropriate section for system used. 

11.2.1 VS-5 MINIMUM SOFTWARE REQUIREMENTS 

Software Version Comments 
~~~~~~~~~~~~~-

Operating System 6.42.00 Domestic 
Operating System 6.42.00 International 

11.2.2 VS-6 MINIMUM SOFTWARE REQUIREMENTS 

Software Version Comments 
~~~~~~~~~~~~~-

Operating System 6.42.00 Domestic 
Operating System 6.42.00 International 

WLI P/N 

195-2456-21 
195-2492-21 

WLI P/N 

195-2456-21 
195-2492-21 
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SPECIFICATIONS 

11.3 DIAGNOSTICS SPECIFICATIONS 

The section contains diagnostics packages (Built-in Test and Disk-Based) 
available for the VS-5/6 Computer. 

11.3.1 VS-5/6 BUILT-IN-TEST (BIT) 

Diagnostic Name PROM Rev. 

Bus Processor PROM 5630 

11.3.2 VS-5/6 DIAGNOSTICS 

Diagnostic Name Release 

VS-5/6 Diagnostic Control 2631 

NOTES 

Location 

Ll83 
Ll84 

Complete 195 package part numbers include 
diskette(s) and documentation. 

Package P/N 

379-2905 
379-2906 

Package P/N 

195-4968-21 
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SECTION 12 

ILLUSTRATED PARTS 

12.1 INTRODUCTION 

The Illustrated Parts section contains illustrations of major assemblies 
and subassembly for the VS-5/6 Computer System. Field Replaceable Units (FRU) 
are identified by an asterisk (*). 

12.1.1 MAJOR ASSEMBLIES 

------------------------··· -----------

Item Part Number Description 

----- ----------·-·-··- ·-·----·--

1 187-7411 VS-5 Computer System 

187-7412 VS-6 Computer System 

---- -·- ---- ··-·- -- - --·-------------------------- -

741-1705 
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SUBASSEMBLI ES ---------- ---12.2 

12.2.1 VS-5/6 Computer System Covers 

····-·-·-·-·-·- -- -------------------

Item Part Number Description 

1 458-3688 Cover, Top 

2 452-4793 Frame, Weldment 

3 458-3690 Cover, Right Side 

4 452-0413 Stand, Anti-Tip 

5 449-1165 Door, Small 

6 449-1168 Bezel, Front 

7 449-1166 Door, Large 

8 458-3691 Cover, Left Side 
- --- - --- - --- -~-

741-1705 

1 

3 
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7 

.,.. ;~ 
5 

6 
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12.2.2 VS-5/6 Computer System Chassis 

Item Part Number Description 
1 

--·------

1 270-0477 Backplane Assembly 

2 451-3761 Door, Bulkhead 

3 279-0716 Option, Winchester Disk Assembly, VS-5/6 ,,, .. 
'~, 

" 4 279-0717 l.2M HH Floppy, VS-5/6 ,,. 
:.1,: 
oJ . ... 

5 279-0716 Winchester Disk Assembly, VS-5/6 ,o 
,L 

6 270-0715 SCSI I/O Panel Assembly 
:': 

7* 270-1063 Power Supply, SPS500 

8* 325-2327 Key Switch 

9* 210-9113 Front Panel, VS-5/6 

10 TC Control Panel Assembly, VS-5/6 3 
(Refer to Para 12.3.6) 

* Recorrunended Spare Part 4 
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12.2.3 VS-5 Computer System Card Cage 

Item Part Number Description 

l* 210-9110-A PCA, VS-5 CPU, 1 Meg 
210-9110-lA PCA, VS-5 CPU, 2 Meg 

2* 210-9111 PCA, Bus Processor, VS-5/6 

OPTION BOARDS 

3* 210-9637-A PCA, VS-25/45/65 2-Port TC DA 

210-9337-A PCA, VS-25/45/65 1-Port TC DA 

210-9313-A PCA, VS-65 Interface SMD 

210-9315-A PCA, VS-65 Interface SMD 

210-9355-A PCA, Async Device Controller 

210-8489-A PCA, VS-25/45/65 U W/CNT 

* Recommended Spare Part 

741-1705 

3 

1 
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12.2.4 VS-6 Computer System Card Cage 

. ·-·--------------·-----------·--·-- ---

Item Part Number Description 

l* 220-3435 

2* 210-9599-A 
210-9599-lA 
210-9599-2A 

3* 210-8699-A 

210-9111 

OPTION BOARDS 

5* 210-9637-A 

210-9337-A 

210-9313-A 

210-9315-A 

210-9355-A 

210-8489-A 

Cable Assembly, 60 Pos Soc-Soc 
(Mem Bd. to CPU Bd.) 

PCA, VS-65 Cache Memory, 1 Meg 
PCA, VS-65 Cache Memory, 2 Meg 
PCA, VS-65 Cache Memory, 4 Meg 

PCA, VS-65 CPU 

PCA, Bus Processor VS-5/6 

PCA, VS-25/45/65 2-Port TC DA 

PCA, VS-25/45/65 l··Port TC DA 

PCA, VS-65 Interface SMD 

PCA, VS-65 Interface SMD 

PCA, Async Device Controller 

PCA, VS-25/45/65 U W/CNT 

* Reconunended Spare Part 

741-1705-1 

3 

2 
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12.3 Components 

12.3.1 Bulkhead Door Assembly 

------ ------------------ --- ---· 

Item Part Number Description 

-------------- --------------------

l"' 210-8503 PCA, 928MC Mux Bus Terminator 

2"' 270-0975 Panel, 8 Port APA 

3"' 220-3319 Cable Assembly, 34 pin Soc-Soc, APA to APA 

4"' 220-3419 Cable Assembly, 34 pin Soc-Soc, BP to APA 0 

5"' 272-0050 Panel, SCSI Interface 

6"' 220-2102 Cable, Power Jumper, APA to APA 

7 478-1275 Panel, I/O Blank Or 

OPTIONS 

272-0048 Panel, Async 

272-0051 Panel, TC Single Port 

272-0052 Panel, TC Dual Port 

272-0053 Panel, 2-Port SMD 

272-0054 Panel, 4-Port SMD 

"' Recommended Space Part 

-----·--·---------- ·- - -----·-----------------------------·-

741-1705 -1 
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12.3.2 SCSI Controller Assembly 

Item Part Number Description 

2 

l* 278-4067 PCA, SCSI Controller 

2* 220-3397 Cable, Data, SCSI to Winchester Oil 
3 

3* 220-3291 Cable, Control, SCSI to Winchester 1 

4* 220-3527 Cable, Control, SCSI to Winchester 0 

5 451-5491 Bracket, Controller Board 4 

6* 220-3401 Cable, BP to SCSI PCA/SCSI Port 

.,, Reconunended Spare Part 

6 

B-03032-FY85-10 
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12.3.3 Half-Height Floppy Drive Assembly 

Item Part Number Description 

--·-----·-- ----··-·--··--------·---

l* 278-4055 1.2 MB, HH Floppy (Use Media 725-0233-1) 

278-4033 360K, HH Floppy (Use Media 177-0080-1) 
2 

2* 220-3420 1 ,... ... 
I ...... 

...... 
Floppy I/O Cable, Floppy to BP PCA 

3 451-5483 t'' ... ...... 
Bracket, 5-1/4 inch Floppy 

...... 

* Recommended Spare Part 
..... ,, 

...... 3 
.... .... 

I 
;' ,., , 

I 
I 
I 
I 
I.... 

I .... 
I 

...... 
.... ... .... ,....... 

11 
.... ... ... .... .... .... .... 'I ...... ... .... I .... ) .... ..... 

.... '...J 
.... 

.... 
I 

"'-I 

I 
~ 
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12.3.4 VS-5/6 BackPanel Assembly 

Item Part Number Description 
-------- --- - - ------·-----·- ---·-

1* 210-9112 PCA, Motherboard VS-5/6 2 

2 452-4791 Frame, Motherboard 1 

3 458-1750 Bus Bar, Motherboard LH 

4 458-1746 Bus Bar, Motherboard RH 

• Reconunended Spare Part 

4 

B-03032-FYB~-6 

3 

741-1705 PAGE 12-9 COMPANY CONFIDENTIAL 



12.3.5 Winchester Disk Assembly 

Item Part Number Description 

1 451-5480 Bracket, Disk (Shipping) 

2* 278-4054 Winchester Drive, 67.5 MB 5 1/4 inch 2 

3 458-3689 Bracket, Disk #3 

4 655-0330 Shock Mount 

Recommended Spare Part 1 

B-03032-FY85-7 
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12.3.6 VS-5/6 TC Control Panel Assembly 
2 

- ------ - --- -· - -------------- ----- ----------------

Item Part Number Description 

l* 210-7785-A PCA, Light Board 

2* 220-3001 Cable, 2-Port TC DA to Light Board (Top) 
220-3556 Cable, 1-Port TC DA to Light Board 

3* 220-3302 Cable, 2-Port TC DA to Light Board (Bottom) 

4 458-3328 Bracket, TC Panel 
'· .... 

...... 
0 4 ' .... 

5 615-3023 Label, TC 
.... 

' ...... 
~ ' 

* Reconunended Spare Part 

--- ------- -- - - - - ---- -- --·-- -----

3 

'-,g,~-Q' 1 
.... 

--o ~-~ .... 
.... 

',g,~-~', 
' ~ .... 

' 

8-03032-FYBS-9 
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12. 3. 7 VS-5/6 Control Panel Assembly 

Item Part Number Description 

l* 

2 

3* 

210-9113 

451-5468 

220-3528 

PCA, Control Panel 

Bracket, Control Panel Mount 

Cable, BP to Control Panel 

* Reconunended Spare Part 

741-1705-1 
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1 
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12.3.8 VS-5/6 Power Supply Assembly 

Item Part Number Description 

1 4'11-2554 Cover, Bus Bar 

2* 220-1215 Cable, +OVdc Bus (Black) 

3* 220-2453 Cable, +5Vdc Bus (White) 

4* 270-3378 Power Harness 

* Recommended Spat·e Part 

1 

4 

0 

B-03032-FYB5-5 
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12.4 CABLE ASSEMBLIES 

Cable P/N 

420-2058 

220-2453 
220-1215 

270-3378 

220-3420 
220-3528 
220-3417 
220-3418 
220-3419 
220-340: 

220-3435 
220-3527 
220-3291 
220-3397 
220-3319 
220-2102 

220-2114 

220-3546 
220-3544 
220-3544 
220-3545 
220-3545 

220-3001 
220-3302 
220-3539 
220-3540 
220-3541 

220-3556 
220-3539 
220-3541 

220-3542 
220-3543 

Source 

AC Power Receptacle 

Power Supply +5V Bus 
Power Supply +ov Bus 

Power Supply Jl, J2, J3 

BP Floppy Connector 
BP Front Panel Conn~ctor 
BP Remote Connector 
BP TC Connector 
BP MUX Connector 
BP SCSI Connector 

8699 CPU (Pl, P2, P3) 
SCSI PCA (Jl) 
SCSI PCA (J2) 
SCSI PCA (J3) 
EAPA 0 (J2) 
EAPA 0 (J4) 

Winchester Ground Lug 

SMD Connector Jl 
SMD Connector J2 
SMD Connector J3 
SMD Connector J4 
SMD Connector J5 

2-Port TC DA (S2) 
2-Port TC DA (Sl) 
2-Port TC DA (J2B, J3B) 
2-Port TC DA (J2A, J3A) 
2-Port TC DA (Jl3A, J13B) 

1-Port TC DA (J4) 
1-Port TC DA (J2, J3) 
1-Port TC DA (Jl3) 

Async Controller (J3, J4) 
Async Controller (Jl, J2) 

Destination 

SP8 Power Supply AC Connector 

Motherboard +5V Bus 
Motherboard +OV Bus 

Floppy Drive (J2), Winchester Drive 0 
(Pl), Winchester Drive 1 (Pl), SCSI 
Interface (J4), Motherboard (J19), 
EAPA 0 (J3) 

Floppy Drive (J2) 
Front Panel (J2) 
SCSI Panel Printer A/Remot~ Port 
SCSI Panel Printer B Port 
EAPA 0 (Jl) 
SCSI PCA (J5), SCSI Panel SCSI Port 

9599 Memory Board (Pl, P2, P3) 
Internal Drive 0 (J2) Control 
Internal Drive l (J2) Control 
Internal Drive 0/1 (Jl) 
EAPA l (Jl) 
EAPA l (J3) 

Winchester Mounting 

External Drive Data 
External Drive 0 'B' 
External Drive l 'B' 
External Drive 2 'B' 
External Drive 3 'B' 

Light Board PCA (Jl) 
Light Board PCA (Jl) 

Plate 

'A' Cable 
Cable 
Cable 
Cable 
Cable 

RS232 Connector, RS366 Connector 
RS232 Connector, RS366 Connector 
X.21 Connector 

Light Board PCA (Jl) 
RS232 Connector, RS366 Connector 
X.21 Connector 

Async Panel Connectors (J3, J4) 
Async Panel Connectors (Jl, J2) 
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APPENDIX A 

VS-SE/GE COMPUTER SYSTEM 

A.1 INTRODUCTION 

A.1.1 SCOPE AND PURPCiSE 

This Appendix contains new information on Operation, Repair, 
Troubleshooting, Unpacking and Set-Up, anrl r .P B. for the VS-5E/6E Computer 
System. 

The purpose of this Appendix is to provide the Customer Engineer· with the 
~nformation necessary to install, maintain, and repair the VS-5E/6E Computer 
System in the field. 
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APPENDIX A VS-SE/GE 

A.2 MAJOR ASSEMBLIES 

A.2.1 VS-SE MAJOR PARTS 

The Major Assemblies section of the VS-SE/6E Computer System is similar to 
the Major Assemblies section of the VS-S/6 Computer System, ~ 2.2. The VS-SE 
d.fferences are asterisked <*> below. 

l> Motherboard 
2> 1/0 Panels 

* 3) 72MB Winchester Drive 
* 4> 14SMB Winchester Drive 

S> Switching Power Supply 
* 6> Bus Processor PCB 

7) Option PCB 1 s 
8) VS-SE CPU PCB 
9> Control Panel 
10> l .2MB Floppy Drive 
11> TC Panel 

741-1705-2 
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APPENDIX A VS-5E/6E 

A.2 MAJOR ASSEMBLIES ------ ----- - ----- ·--- --- ---

A.2.2 VS-6E MAJOR PARTS 

The Major Assemblies section of the VS-5E/6E Computer System is similar to 
the Major Assemblies section of the VS-5/6 Computer System, ~ 2.3. The VS-6E 
differences are explained <*> below. 

l> Motherboard 
2 > I/O Pane 1 s 

• 3> 72MB Winchester Drive 
• 4> 145MB Winchester Drive 

5> Switching Power Supply 
• 6> Bus Processor PCB 

7> Option PCB's 
8) VS-6E CPU PCB 

* 9> VS-6E Memory PCB 
10> Control Panel 
ll> TC Panel 
12> l .2MB Floppy Drive 

741-1705-2 
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APPENDIX A VS-5E/6E 

A.3 OPERATION ---- -·------

A.3.1.1 STAND-ALONE UTILITIES (SAU) 

The Stand Alone Utility <SAU> Is a VS utility that runs independently of 
the VS operating system. The SAU is a self-contained, stand alone program that 
does not use the normal operating system nor can the operating system use the 
SAU program. 

The SAU Is used to 1nltially load the VS operating system onto the system 
disk. The SAU utility Is contained on one l .2MB floppy diskette labeled 
SAUDKl. 

The primary purpose of the SAU is to format the system disk and copy the 
operating system software to It during system Installation. This utility can 
also be used for system disk maintenance such as initializing, reformatting and 
preparing a new system disk. 

741-1705-2 

NOTE 

This SAU Is for use with Operating System 7. 13. 
Refer to VS Operating System Release 7. 13, 
Customer Software Release Notice P/N 715-1228. 
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APPENDIX A VS-5E/6E 

A.3 OPERATION -- - ·- -

A.3.1.2 COPY UTILITY 

The SAU allows the user to copy data from an input diskette or tape into 
the current system volume. Three levels of the copy utility are supported and 
are defined as follows: 

• Initialize Formats a new system volume, analyzes the disk surface for 
reliable data storage, constructs the Volume Table Of 
Contents <VTOC>, creates a volume label -and copfes data. 
This option overwr1tes the system disk. 

• Reformat Constructs the Volume Table Of Contents, creates a volume 
label and copies the data. This option overwrites the sys-
tem disk. 

• Copy Only Copies the files needed to update the system volume without 
initializing or reformatting the system volume. 

When running the SAU, se·lect the copy function required depending on the 
situation of the mainframe. The following should be considered: 

For a new system, the disk must be initialized for system volume, 
using the Initialize option. 

If the system volume has already been initialized, use the Reformat 
option. Reformat clears and rewrites the VTOC. 

To load new system files without rebuilding the entire system, use 
the Copy option. Copy option checks for duplicate file names, flags 
them, and allows the user the option to skip the input file or to 
rename either the old file or the new file to make copying possible. 
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APPENDIX A VS-5E/6E 

A.3 OPERATION 

A.3.1.3 LOADING SAU 

This section describes the steps required to load the SAU program. After 
the bootstrap SAUDKl diskette has loaded the system microcode into main 
memory, load the operating system software onto the system disk from either 
diskettes or tapes. When the procedure is completed, IPL from the newly 
formatted system volume. Perform the following: 

l> Ensure the system has been powered up as described, ~ 4. 1. 

2) Position the front panel keyswitch in the 'Local 1 position,~ 4.1. 

3> Insert SAUDKl diskette into the floppy drive and latch the door closed, 
~ 4. 1. 

4) Press the Control Mode switch, then press the Initialize switch,~ 4. 1. 

The diagnostics test automatically run after the Initialize switch is 
pressed. The Hex display counts down from FFFF to 0000. The Hex display 
then counts up through a series of diagnostic routines and finally blanks. 

5) The following message appears on the display: 

Loading System Microcode 

Loading Complete, Beginning System Initialization 

6) System microcode and the Stand-Alone Utility are now loaded into memory. 
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APPENDIX A VS-5E/6E 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (1 of 8) 

Once the SAU has finished loading, the SAU Function Screen appears. 

Stand-Alone Utility - Version x.xx.x Select Function 
<c> Copyright 1987, Hang Laboratories, Inc 

SAU is designed as a means of installing the initial 
software required for operation with this CPU 

Press PF4 to initiate the installation 
Press PFS to create the installation media 
Press PF6 to relabel the system volume 

1) Press PF4 to initiate the installation. The Define Input Device Screen 
is displayed. 

Stand-Alone Utility - Version x.xx.x Define Input Device 
(c) Copyright 1987, Wang Laboratories, Inc 

Please enter the device type and address of the input device. 

Device Type 
Physical Device Address CPDA> - ... 

Device Type PDA Description Vo 1 ume Status 
2270V7 2000 l .2MB 5-1/4 11 Floppy SAUDKl Standard Label 
2238Vl 2801 Streamer Cart Tape 
2529V 2802 6400bpi Cartridge Tp 

Press (ENTER) to continue 
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APPENDIX A VS-5E/6E 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (2 of 8) 

2) This screen prompts the user to specify the device type and PDA <physical 
device address) for the input device used to load SAU. It also shows the 
input devices allowed for this procedure. Enter the device type and the 
PDA number of device used and press <ENTER>. The Define System Device 
screen appears. 

Stand-Alone Utility - Version x.xx.x Define System Device 
<c> Copyright 1987, Wang Laboratories, Inc 

Please enter the device type and address of the output device. 

Device Type 
Physical Device Address (PDA) --

Device TJ'.pe PDA DescriQtion Volume Status 
2269V3 2020 72MB 5-1/4 11 fix disk SCSIO Standard Label 
2269V4 2021 145MB 5-1/4 11 fix disk SCSI l Standard Label 

Press <ENTER) to continue 

3) This screen prompts the user to specify the system device type and PDA for 
the disk that wlll be used as the system disk. It also contains the 
devices for the system that can be designated as system disks. Enter the 
system device type and PDA and press <ENTER). The Specify Label Handling 
screen appears. 

Stand-Alone Utility - Version x.xx.x Specify Label Handling 
(c) CopJ'.right 1987, Wang Laboratories, Inc 

741-1705-2 

Press (PF2) to INITIALIZE the system disk 
Press <PF3) to REFORMAT the system disk 
Press <PF4) to COPY only 

Or Press (PFl) to return. 
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APPENDIX A VS-SE/GE 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (3 of 8) 

4) Press the PF key that corresponds to the operation to be performed. The 
SAU operation is described as follows: 

Utility Description 

Initialize Formats and verifies system disk, constructs 
Vo 1 ume Tab 1 e of Contents <VTOC>, creates a 
volume label, and copies the data. This option 
overwrites the system disk. All data on the 
disk is lost. 

Reformat Constructs the VTOC, creates a volume label and 
copies the data. This option overwrites the 
system disk. All data on the disk is lost. 

Copy Copies files to the system volume output without 
initializin~ or reformatting it. 

5) Pressing PF4 COPY, the SAU 'Request to Mount' screen appears with the 
message, 1 Pl ease mount first diskette 1 • This message appears whether the 
input medium is a removable disk or diskette. If COPY is selected, -+ 
A.3. 1.4, step 12. 
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APPENDIX A VS-5E/6E 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (4 of 8) 

6) Pressing PF2 INITIALIZE or PF3 REFORMAT, the Specify Volume Label Screen 
appears,~ A.3.l.4 for Volume Label Parameters. 

Stand-Alone Utility - Version x.xx.x Specify Volume Label 
<c> Copyright 1987, Wang Laboratories, Inc 

System Disk 

The following information is required for volume formatting: 

Volume Name 
Volume Owner 
Date (MM/DD/YY> 
VTOC Size (in blocks> 
Fault tolerance 

- SYSTEM 

- •l•I• 
- 0252 
- NONE <NONE - No fault tolerance> 

---CCRASH - Tolerate system halt> 
<Media - Tolerate bad media also> 

Extent limit at file creation - 003 (3-255> 
Total allowable extends - 013 (13-255) 

Please supply the required parameters and press <ENTER> to continue, 
or press <PFl> to return. 

7> This screen prompts the user to specify information that is used by the 
SAU to create the system disk volume label, ~ A.3. 1.4 Volume Label 
Parameters. 

8) Enter the information on the SAU Volume Label Specification screen and 
press <ENTER>. The Formatting Screen appears and displays the message: 

Disk formatting in progress 

The SAU can initialize one 2269V3 72MB disk in approximately 2 hours. Once 
completed, the SAU Allocate Dump or Page Filing screen is displayed. 
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APPENDIX A VS-5E/6E 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (5 of 8) 

Volume 
Label 
Parameter 

Volume Name 

Volume Owner 

Date 

VTOC Size 

Fault Tolerance 

Extended Llmi t 

Total Allowable 
Extends 

741-1705-2 

Enter a unique name for the system volume. 

Enter the name of the owner of the volume. For a disk, 
the vo 1 ume owner can be from 1 to 14 characters 1 ong. For 
a tape, the vo 1 ume owner can be from 1 to 3 characters 
long. 

Enter the current date using the MM/DD/YY format. 

Enter the number of blocks that you want to al locate as 
default for VTOC. For the VS-5/6 you can enter 0222. The 
default varies with disk size. This default can be over
ridden if expected to make an unusually large number of 
entries into VTOC. For example, you should enlarge the 
size of VTOC if many small files are to be created on the 
volume. Refer to 'VS System Utilities Reference Addendum' 
for information on VTOC size. 

Enter the type of to 1 erance you want. Se 1 ect from NONE, 
CRASH, and MEDIA. Your selection in the fault tolerance 
category affects the amount of disk space that remains. 

Choosing NONE allocates the most memory with the least 
protection. MEDIA allocates the least memory the most 
protection. Refer to 'VS System Utilities Reference 
Addendum' for information on VTOC size. 

Enter the number of b 1 ocks for the extent 1 i mi t at fi 1 e 
creation < 3 - 255). The def au 1 t va 1 ue is 3 extents. 
Before setting higher limits, consider the volume's media 
condition. Refer to the u.ppropriate VS Software Bulletins 
for additional information. 

Enter the number of blocks for the total number of extends 
allowed. The default limit is 13. Before setting higher 
limits, consider the volume's media condition. (The 
default of 13 extends is recommended for initial system 
installation.) Refer to the appropriate VS Software 
Bulletin for additional information. 
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APPENDIX A VS-SE/GE 

A.3 OPERATION 

A.3.1.4 RUNNING SAU (6 of 8) 

Stand-Alone Utility - Version x.xx.x Allocate Dump or Paging Files 
<c> Copyrig_b_t 1987LWang Laboratorieh_I_ll~-------

Please specify the size of pre-allocated control mode dump file. The 
size of the file should correspond to the size of main memory for any 
CPU you intend to use this disk on. Enter a size of zero (0) if you do 
not want to allocate a dump file at this time. 

Size of pre-allocated dump file = 00000 K 

Please specify the size and location of the user paging pool. The size 
of the pool should be based on the number of tasks and their segment 2 
sizes which may use this disk for paging. Enter a zero <O> if you do 
not want to allocate a paging pool at this time. 

Size of paging pool = 00000 K 

Pool location <relative to VTOC> 0 
O = nearest VTOC 
9 = farthest from VTO~ 

Press <ENTER> to continue. 

9) The Allocate Dump or Paging File screen prompts you to specify appropriate 
VTOC information for the system disk volume label. Enter the information 
or select the default values and press <ENTER>. 

10) The 'SAU Request to Mount' screen is displayed with the following message: 

Please mount the first diskette 

11) Remove the SAUDKl diskette from the floppy drive,~ 4.2. 1.3. 

12) Copy the input files onto the system disk. This can be accomplished 
either by diskettes or tape. Perform the following which applies: 

Diskette: 

For a diskette input medium, insert the diskette labeled 1 SYST0l 1 or an 
updated diskette into the diskette drive and latch the door closed, 
~ 4.2.l .3. The system will begin copying the files. 
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A.3 OPERATION 

A.3.1.4 RUNNING SAU (7 of 8) 

Tape Input: 

For a tape input medium, power up the tape drive. Insert or mount the 
system files tape after the message 'Mount the first tape' appears. Press 
the ON-LINE button. 

After several seconds, if the load is successful, the TAPE LOADED indicator 
will illuminate. The system rewinds the tape and displays the message 
'Copy in progress'. 

13) If a Copy-Only operation is being performed using either diskette or tape 
media, and the SAU encounters a duplicate file, copying stops and the 
Duplicate File Name screen appears. 

Stand-Alone Utility - Version x.xx.x Duplicate File Name 
<c> Copyright 1987, Wang Laboratories, Inc 

A file with the name @SYSOOO@ already exists in @SYSTEM@. 

Press PFl to skip copying file, or 
PF2 to copy the renamed input file, or 
PF3 to rename old file/copy new file 

14) To rename a file, place the cursor under the highlighted file name. 
Re-enter the modifiable file name. Press the appropriate PF key to 
indicate the Duplicate File Name option selected. 'Copy in Progress' 
prompt is displayed. 

15) If the system fi 1 es are con ta 1 ned on more than one diskette or tape, the 
following prompts is displayed: 

Diskette: 

The message 'Please Mount the next diskette: xxxxxx' is displayed, where 
'xxxxxx' is the name of the next input diskette. Remove the diskette from 
the floppy drive and insert the second diskette. Follow the screen 
prompts until all diskettes are copied. 
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A.3 OPERATION 

A.3.1.4 RUNNING SAU (8 of 8) 

The message 'Please Mount the next tape: xxxxxx' is displayed, where 
1 xxxxxx 1 is the name of the next input tape. The system rewinds the tape 
automatically. Remove the tape from the tape drive and insert the second 
tape. Follow the screen prompts until all tapes are copied. 

16) When all 
Completed. 
tape. 

tapes and diskettes are copied, the message 'Installation 
IPL when ready' is displayed, -+ 4.1. Remove the diskette or 

NOTE 

After copying operating system files to a new 
system volume, SAU Relabel function must be per
formed before IPLing from the new system volume. 
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APPENDIX A VS-5E/6E 

A.3 OPERA1"10N 

A.3.1.5 SAU RELABEL PROCEDURES (1 of 2) 

l) Press PFl to return to the SAU Select Screen. 

Stand-Alone Utility - Version x.xx.x Select Function 
<c> Copyright 1987, Wang Laboratories Inc 

SAU is designed as a means of installing the initial 
software required for operation with this CPU 

Press PF4 to initiate the installation 
Press PFS to create the installation media 
Press PF6 to relabel the system volume 

2) Press PF6 to select the Relabel System Volume. The SAU Select Relabel 
Volume screen is displayed. This screen prompts you to enter the label 
and PDA of the volume to be relabeled and displays a list of volumes in 
the installation. 

Stand-Alone Utility - Version x.xx.x Select Relabel Volume 
<c> Copyright 1987, Wang Laboratories Inc 

Please enter the volume label and address of the device 

Device Type 
2270V7 
2269V3 
2269V4 

Volume Labe 1 
Physical Device Address <PDA> - .... 

PDA 
2000 
2020 
2020 

Des c lj_Q_t i on _______ V_o_l u_m_e ____ s_ta tu s 
l .2MB 5-1/4 11 Floppy SAUDKl Standard Label 
72MB SCSI Fixed Dk SYSTEM Standard Label 
145MB SCSI Fixed Dk DATA Standard Label 

Press <ENTER> to continue or <PFl) to return. 
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A.3 OPERATION 

A.3.1.5 SAU RELABEL PROCEDURES (2 of 2) 

3) Enter the vo 1 ume 1abe1 and PDA, and press ENTER. The SAU Rename Vo 1 ume 
screen appears with the current volume name selected. 

Stand-Alone Utility - Version x.xx.x 
<c> Copyright 1987, Wang Laboratories, Inc _____________ _ 

Please Rename the Volume 

Vo 1 ume : SCS I02 

Press <ENTER> to continue or (Pfl) to return. 

4) Enter the new volume name by overstriking the current name and press 
ENTER. The SAU Display Message screen is displayed. Note ff the System 
volume was renamed, the message '<@MCBOOT pointer ln VOLl was also 
updated)' ls also displayed. 

Stand-Alone Utility - Version x.xx.x 
<c> Copyright 1987, Wang Laboratories, Inc 

Relabel process successfully completed 

Wlth new LABEL: SCSil 

At PDA: 2021 

<@MCBOOT pointer ln VOLl was also updated) 

5) Re-IPL the system from the new system volume just created,~ 4. 1. 
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A.4 PREVENTIVE MAINTENANCE 

The Preventive Maintenance section of the VS-5E/6E Computer System is the 
same as the Preventive Maintenance section of the VS-5/6 Computer System, ~ 
5. 1. 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.1 GENERAL 

This chapter describes the various diagnostic test programs available on the 
VS-5E/6E, and gives guidelines for their use. It also provides guidelines for 
isolating fault locations of field replaceable units. 

The diagnostic programs perform a number of comprehensive tests of the 
system hardware functionality in a building block manner. They provide multi
level error isolation options so that the user can pursue error situations 
through the Printed Circuit Assembly <PCA). The packaging of the programs on 
the VS-5E/6E floppy diskettes provides for easy access and usage. A description 
of the diagnostics available, along with a discussion of their usage follows. 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.2 DIAGNOSTIC FACILITIES 

The VS-5E/6E system uses the same diagnostic and error reporting concept 
as the other Small VS Systems with some differences in functionality and 
packaging. Two types of diagnostic facilities are available to the VS-5E/6E: 
Off-line or stand-alone diagnostics (inner-level diagnostics>, and on-line 
peripheral diagnostics <outer-level diagnostics>. The on-line diagnostics are 
operating system dependent and are under the control of the VS Operating 
System. 

During installation and after repair, all available off-line diagnostics 
must be run to check the CPU. 
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A.5 TROUBLESHOOTING 

A.5.3 OFF-LINE DIAGNOSTICS 

The VS-5E/6E system architecture <CPU> and external disk drives can be 
thoroughly tested using an integrated set of off-line <stand-alone> hardware 
diagnostics running on the 80286 microprocessor controlled Bus Processor 
<BP). These off-line diagnostic programs provide a sophisticated, 
user-friendly interface with the CPU. The VS-5E/6E uses three types of 
off-line core diagnostics. 

PROM-Based 

Power-up diagnostics do rudimentary testing and verification of the most 
basic aspects of a given PCA. Currently, four PCAs have PROM-based core 
diagnostics; the Bus Processor, the Telecommunication Device Adapter <TC 
DA), the Universal Intelligent Serial Input/Output Device Adapter <UISIO 
DA>, and the 4-Port Disk Controller CSMD>. 

All the device adapters run power-up diagnostics concurrent with the Bus 
Processor when the system is IPL'ed. When an error occurs, the DA reports 
the error to the Front Panel display via the Bus Processor. -+ A.5.11 to 
determine which PCA failed and Appendix A for a detalled listing of the 
error. 

CRAM-Based: Self-Test Diagnostic (STD) software 

Self-test Diagnostics are implemented automat1cally by the Bus Processor 
upon successful completion of the PROM-based diagnostics. All PROM-based 
diagnostics have been completed when the HEX display changes from 1 4000 1 

to 1 4100 1 • The Self-Test Diagnostic software package can be resident on 
the system drive or available on stand-alone diskettes. 

CRAM-Based: Small V~_BP2 Class Diagnostic Monitor 

Small VS BP2 Class Diagnostic Monitor when implemented on the Bus 
Processor, provides additional and more sophisticated tests to isolate 
specific faults detected by the Self-Test Diagnostic software. The Small 
System VS Diagnostic Monitor software package can be accessed only from 
the IPL drive (drive at address 6) or the stand-alone diskettes. 

741-1705-2 A-20 WANG CONFIDENTIAL 



APPENDIX A VS-SE/GE 

A.5 TROUBLESHOOTING 

A.5.3.1 POWER-UP CORE DIAGNOSTICS (PROM-BASED) 

When the VS-SE/6E is turned on <or re-IPU, the CPU goes through an 
automatic initialization phase before it allows the operator to interface with 
the system. CPU PROM-level diagnostic programs are automatically accessed 
during the normal power-up procedure. CRAM-level diagnostics are bypassed <on 
the CPU PCAs> if the appropriate Bus Processor diagnostic switches <switch bank 
SWl) are not set to the correct positions, ~ 7.3.2 of VS-5/6 Computer System 
Product Maintenance Manual. 
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A.5 TROUBLESHOOTING 

A.5.3.2 BUS PROCESSOR DIAGNOSTICS 

The PROM-based core diagnostics allow the Bus Processor to verify its 
internal operation and its interface to the selected bootstrap device prior to 
loading the first CRAM-based intelligence. Circuitry which requires signals 
that are not internal to the BP or used to bootstrap the system are not veri
fied. This includes circuitry such as the Main Memory OMA and the Real Time 
Clock <RTO. 

Beginning with the decrementing of the Front Panel 1 s four-character Hex 
display, the Bus Processor initiates the loading and/or testing of a number of 
basic core functions <e.g. verifies its PROM <checksum), loads and verifies 
the Programmable Interrupt Controllers and Interrupt Timers, etc.>. 

The BP then tests the Code RAM (CRAM> and Data RAM <DRAM> integrity and 
function, communication with data and addressing lines, and parity error 
detection. The bootstrap device is tested and its diagnostic space <cylinder> 
is verified. 

The Bus Processor, after successfully completing its PROM-based diagnostics 
and loading the VTOC handler <@MCBOOT@), reads its diagnostic switches to 
determine its next operation. If all switches are in the standard operational 
position, the BP will find and load the STD software, and continue wlth its 
diagnostic testing until the IPL Drive Selection screen appears. If an error 
occurs during the BP 1 s power-up diagnostics,~ 5.11 for a reference of BP 
PROM-Based diagnostics. Appendix A contains a complete list of Diagnostic 
Error Codes and descriptions. BP PROM-based error codes will be displayed as 
1 00xx 1 through 1 53xx 1 • 

An additional verification of the functionality of the BP 1 s DRAM and CRAM, 
is the reading in of the VTOC handler and then the STD software. Each are read 
as data into the DRAM and then moved by the BP to the CRAM. The BP also veri
fies the Workstation Zero <WS-0) channel <go/no-go). If no errors are detected 
<BP and PROM-Based DAs), the BP then loads and runs the primary serial I/O 
controller. WS-0 code is loaded, and the IPL Drive Selection screen is then 
displayed. The IPL Drive Selection screen allows the selection of the IPL 
device and/or the loading of the Diagnostic Monitor software. 
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A.5 TROUBLESHOOTING 

A.5.3.3 2-PORT TC DA DIAGNOSTICS 

The 2-Port TC DA has PROM-based power-up diagnostics \<Jhich wi 11 run each 
time the system is powered-up or IPL 1 ed. The diagnostics will run at the same 
time as the BP power-up diagnostics and will complete successfully in about 10 
seconds. 

LEDs on the TC Indicator Panel only show that a failure occurred. These 
LEDs do not define the type of error. When a TC DA power-up error occurs, the 
Front Panel HEX Display will indicate the general error. TC DA PROM-based 
failures will be indicated by error codes 1 0060 1 through 1 006F 1 • 

If an error was indicated during the power-up diagnostics, press the CLEAR 
pushbutton to reset the TC power-up sequence and attempt to clear the error. 
If the error cannot be cleared, run the appl lcable Diagnostic Monitor program 
to verify the error. Ignore the TC indicator panel LED display when running 
the Diagnostic Monitor programs. All enors will be displayed on WS-0. If 
the error is verified, replace the 2-Port TC DA. 
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A.5 TROUBLESHOOTING 

A.5.3.4 UISIO DA DIAGNOSTICS 

The !:!_niversal Intelligent ~erial Input/Output Controller <UISIO) uses the 
same diagnostic facilities available to other intelligent PCAs on the VS-5E/6E 
Computer System. PROM encoded power-up core diagnostics are used to test the 
internal operation of the UISIO DAC. The status of the UISIO DAC is indicated 
by a LED located at the upper center of the PCA. The LED lights during 
power-up diagnostics and then extinguishes when the diagnostics are 
successfully completed. If the LED remains on, the diagnostics have failed 
and the PCA may be defective. 

The UISIO reports any errors detected to the Front Panel display via the 
Bus Processor. UISIO PROM-based failures are indicated by error codes 1 0070 1 

through 1 0078 1 • 
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A.5 TROUBLESHOOTING 

A.5.3.5 4-PORT SMD DISK CONTROLLER DIAGNOSTICS 

The 4-Port SMD Disk Controller PROM-Based diagnostics run concurrently 
with the BP PROM-Based diagnostics and verifies the 4-Port SMD controller's 
integrity. If an error condition occurs, error code (40xx, 4lxx or Boxx 
series> is reported to the front panel LED display via the Bus Processor. 
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A.5 TROUBLESHOOTING 

A.5.3.6 FRONT PANEL HEXIDECIMAL DIAGNOSTIC ERROR CODE DISPLAY (1 of 3) 

The Front Panel Hexadecimal Display indicates system status error codes in 
hexadecimal <HEX> format. At initial power-up, the HEX display is decremented 
as a visual check of its functioning. Under operator control it will loop on 
decrement and loop on displaying the Bus Processor Diagnostic Switch settings. 
The decrementing of the Front Panel HEX display is ONLY a visual indication of 
its operation. There is no indication of a HEX display failure. 

NOTE 

A HEX display failure will NOT stop the power-up 
sequence or normal STD/IPL functions. 

The HEX display is used by the CE to troubleshoot the VS-5E/6E CPU. The 
four-character HEX display is arranged in a single row. The panel provides 
information concerning BP, CP, and MM status as well as the error condition of 
I/O devices in the IPL path. <For example, WS-0 and the IPL disk.) 

When a fault is detected by the power-up core diagnostics (either PROM
based or CRAM-based), the results are displayed as a HEX code which indicates 
which PCA or unit failed. Most errors detected by the STD are also displayed 
on the WS-0 screen. 
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A.5 TROUBLESHOOTING 

A.5.3.6 FRONT PANEL HEXIDECIMAL DIAGNOSTIC ERROR CODE DISPLAY (2 of 3) 

GENERAL SPECIFIC ERROR NAME FAILING UNIT/COMMENTS 
OOxx 00 - 09 Bus Processor and 

BP O_llerational Code BP FP-t. PS 
02xx 00 PROM Power-On & Initialize BP 
04xx 02 PROM Checksum BP 
06xx 00 DUART Check BP 
08xx 02 I/O Comm. Check BP 
OAxx 00 - 14 Pro_g_rammable Interru_llt Test BP 
OCxx 00 - 44 80186 Internal Timer Test BP CP MM 
ODxx 02 - 06 Wait State Generator BP 
OE xx xx Front Panel Interface Check BP_, FP_, No ex_Q_licit codes 
lOxx 00 - 04 CODE RAM Data Line Test BP 
12xx 01 - 04 Data RAM Data Line Test BP_, DA 
14xx 00 - 18 CODE RAM Parit_y Test BP 
16xx 00 - 08 CODE RAM B~te Bank Decode BP 
18xx 00 - 08 Data RAM B~te Decode BP 
lAxx 00 - 18 CODE RAM Address Line Test BP 
lCxx 00 - 08 Data RAM Address Line BP 
lExx 00 - OA CODE RAM Data Inte~rit~ BP 
20xx 00 - 04 Data RAM Data Inte_gritl_ BP 

~~_!_X __ 00 - 04 CODE RAM Refresh BP 
24xx 00 - oc CODE RAM Odd Word/B_1_te Move BP 
26xx 00 - oc Data RAM Odd Word/B_y_te Move BP 
28xx 00 - 04 CODE RAM Parit_y Error Int. BP 
2Axx 00 - 24 Memory To Memor__y OMA Test BP ----
38xx 00 Flo_Qpy Drive Self~Test BP 
39xx xx Device Reset Function error BP ~-=--~J_C if i c Ope r. ·- Device Idenfify Error 3Axx xx BP, Floppy, Floppy Media 

1---~_!_.=_~Qecific Operation 
3Bxx xx Multi-Block Read Error ____ BP, Floppy, Floppy Media 

t-- 1--xx =Specific Operation 
~_Exx xx - FF Une!.P_ected InterrJ!Qi__ BPL_Q~x = Interrupt 

40xx 00 - xE Bootstrap File Loader BP, Bootstrap media/Dev. 
~ Device/Operation 

50xx 00 SCSI Disk Self-Test BP ·srxx-t----
Device 

----t--- -
xx Reset Error BP, SCSI Controller 

--- r-oev ice 
-------------! 

xx = Specific Operation 
52xx xx Identify Error 1--BP, SCSI Controller/Media 

53xx xx 
--

Legend: 

BP = Bus Processor 
PS = Power Supply 
MM = Main Memory 

741-1705-2 

---·----
Multi-Block Read Error 

FP = Front Panel 
CP =Central Processor Unit 
DA= Device Adapter 

A-27 

xx = S_llecific _Q~ration 
BP, SCSI Controller/Media 
xx = S_Q_ecific O_lleration 
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A.5 TROUBLESHOOTING 

A.5.3.6 FRONT PANEL HEXIDECIMAL DIAGNOSTIC ERROR CODE DISPLAY (3 of 3) 

ERROR CODECS) ERROR CODE SOURCE/DESCRIPTION 
0002 - 0009 BP OS Generated 
0030 - 003F SCSI Error Codes 
0040 - 004F 25V36 CDE> Generated 
0060 - 006F 25V76-l/25V76-2 CTC> Generated 
0070 - 0078 25V67 CUISIO> Generated <Control Mode) 
0080 - 008E 25V67 CUISIO> Generated <Non-Control Mode) 
0091 25V27 COSIO> Generated 
0093 Crash Task BP Generated 
0095 FlOQQ~ Task BP Generated 
OOEO - OOF7 BP S_ystem Error Codes 

GENERAL SPECIFIC TEST NAME FILE LIBRARY 
4lxx 4110-412C Bootstra_Q_ Loader @MCBOOT@ 1n @SYSTEM@ 

4131-413E Self-Test Mon1tor @NORMAL@ 1n @DIAGST@ 
4141-414E Dia_g_nost1c Monitor @MONITOR 1n @DIAGMN@ 
4151-41FF System Loader @MCI PL@ 1n @SYSTEM@ 

42xx 420F-422C Self-Test Monitor @NORMAL@ 1n @DIAGST@ 
4231-423E Workstat1on File @MONISIO 1n @DIAGST@ 
4241-424E Workstat1on File @MONISIO 1n @DIAGST@ 
4261-426E Self-Test Dia_g_nostic Test 2 @BTOSOO@ 1n @DIAGST@ 
4271-427E Self-Test D1a_g_nostic Test 3 @CTOSOO@ 1n @DIAGST@ 
4281-428E Self-Test Dia_g_nostic Test 4 @CT0800@ in @DIAGST@ 
4291-429E Self-Test Dia_g_nostic Test 5 @CTOBOO@ in @DIAGST@ 
42Al-42AE Self-Test Diaqnostic Test 6 @MT0500@ in @DIAGST@ 
42Bl-42BE Self-Test Dia_g_nostic Test 7 @MT0800@ in @DIAGST@ 
42Cl-42F5 Self-Test Di~qnostic Test 8 @MT0200@ in @DIAGST@ 

43xx 4351-435E Se_lf-Test Dia_g_. Test 1.1 @ST0500@ 1n @DIAGST@ 
4361-436E Self-Test Dlaq. Test 1.2 @ST0800@ in @DIAGST@ 
4381-438E Self-Test Overla~ 4 @CM0800@ in @DIAGST@ 
4391-439E Self-Test Overla_.v_ 5 @CMOBOO@ in @DIAGST@ 
43Al-43AE Self-Test Overla_y 6 @MM0500@ in @DI~GST@ 

44xx 440F-443E IPL S_.Ystem Loader @MCI PL@ in @SYSTEM@ 
4461-446E System File @MCCPS@ in @SYSTEM@ 

@MCCP7@ in @SYSTEM@ 
44Cl-44F4 S_ystem File @MCBP2@ 1n @SYSTEM@ 

45xx 4505-452C Diag_nostic Monitor @MONITOR in @DIAGMN@ 
4531-453E Test Table Fi le @MONTBL@ in @DIAGMN@ 
4541-454E Workstation File @MONWSO@ in @DIAGMN@ 
4551-45FC ISIO Fi le @MONISIO in @DIAGMN@ 

46xx 46xl-46xE Diaq. Monitor Test File Test File X 
47xx 47xl-47xE D1a_g_. Monitor Test File Test File X + 15 
48xx 48xl-48xE Dia_g_. Monitor Overla_y File Test File X 
49xx 49xl-49xE Dia_g_. Monitor Overla1 File Test File X + 15 
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A.5 TROUBLESHOOTING 

A.5.3.7 POWER-UP CORE DIAGNOSTICS (CRAM-BASED) 

An essential diagnostic tool for testing the VS-5E/6E is a series of 
microcode diagnostic programs executed on the BP. These programs provide 
diagnostic services for the BP, CP, Main Memory, all VS-5E/6E device adapters, 
the Remote Diagnostic Telecommunication link, and the ability to communicate 
with all disk dr1ves. These diagnostics allow the testing of all primary 
system functions, and when used in conjunction with system supplied on-line 
diagnostics, ensure rapid resolution of error conditions. 

Loaded from disk or diskette, the CRAM-based core diagnostic programs use 
the Workstation Zero CWS-O> screen to allow the operator to select either the 
Self-Test Diagnostic or the Small System VS Diagnostic Monitor. In order to 
run the CRAM-based Core Diagnostics, the system must first pass all of the 
PROM-based Core Diagnostics. 
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A.5 TROUBLESHOOTING 

A.5.3.7.1 SELF-TEST DIAGNOSTIC SOFTWARE (Disk Resident Library @DIAGST@) 

The disk-resident Self-Test Diagnostic <STD> software is always loaded from 
the selected IPL volume. The STD software is loaded into the BP's Code RAM 
<CRAM) from library @DIAGST@. It verifies all remaining logic necessary to 
IPL the system, CP Control Memory; data path to BP, instructions, status bits 
CP/Cache/Main Memory communication, Dual Processor functionality, and the BP's 
ability to communicate with WS-0 are tested. 

~ A.5.3.6 listing of the Error Codes displayed on the Front Panel HEX 
display and on WS-0 screen of any failed Self-Test Diagnostic. When no error 
is detected, the STD completes its testing in about one minute per megabyte of 
memory, and then will begin system IPL. The system must pass the Self-Test 
Diagnostic programs for IPL to begin. 

The STD software is run from the BP2 Class Self Test Package - IPL Drive 
Selection Screen by pressing the 'ENTER' key. The STD is maintained in 
library @DIAGST@ on the system default disk drive (if loaded) and on the 
stand-alone Self-Test Diagnostic diskette. Self-Test Diagnostic Test Programs 
available are listed below. 

TEST FIL~ PROGRAM 
NUMBER NAME NAME 
l. l @STOSOO@__ S~~ial InQut/OutQut Device AdaQter Diagnostic 
l. 2 @STOBOO@ -§ i versa l In tell i gent SIO DA ( 928 / 928W > DI "!Lo__ 
2 @BTOSOO@ _jL~A_f!T/Modem/LooQ-Back Verification Diagnostic 
3 @CTOlOO@ _ f!!_>j_CP Communications and Control Memory Diag. 
4 @CT0200@ fentral Processor OQerational Diagnostic 
5 @CT0300@ ~entral Processor Int~grit_y Diag_nostic 
6 @MTOlOO@ CP/Main Memor_y & Cache/MM Integrity Diagnostic 
7 @BT0900@ BP/Main Memory DMA Diagnostic 
8 @MT0200@ Dual Processor/MM Communications Dia_g_nostic 
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A.5 TROUBLF.SHOOTING 

A.5.3.7.2 INTELLIGENT PCA SELF-TEST REPORTING 

All intelligent PCAs in the system report their self-test status via the 
Smail VS BP2 Class Self-Test Package Option Board Status screen. This screen 
is displayed once the Self-Test has tested system components and found them 
operational. 

Small VS BP2 Class Self-Test Package Version Rxxxx 
System hardware Status 
System Volume = SYSTEM 

Status Option Board 

Passed 25V76-l 

---- ---·----------
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A.5 TROUBLESHOOTING 

A.5.4 ON-LINE DIAGNOSTICS (@SYSTST@) 

All on-line diagnostics are stored on disk or diskette in library @SYSTST@. 
They may be executed under operator control in the standard VS Operating System 
environment while the customer is in operation. The majority of on-line 
diagnostic programs are designed for use with serial peripheral devices. They 
down-load diagnostic microcode to the serial devices to be tested and usually 
require a dedicated workstation as the test monitor. 

The software packages include coverage for all serial workstations, serial 
printers, archiving workstations, twin-sheet feeders, envelope feeders, type
setters, special telecommunication devices <TCB/1 & 3), and laser printers. 
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A.5 TROUBLESHOOTING 

A.5.5 SMALL VS BP2 CLASS SYSTEM DIAGNOSTIC PACKAGE 

The Small VS BP2 Class System Diagnostic Package (part number 19S-5084-0> 
is designed to for testing the Small VS BP2 Class Hardware configurations. 
This package contains five 1.2 MB diskettes (for mainframes using the 1.2 MB 
floppy drive), fifteen 360 KB diskettes (for mainframes using the 360 KB 
floppy drive), and the documentation required to run the diagnostics and to 
interpret the results. The following 1.2 MB diskettes are required for 
diagnostic testing of the VS-SE/6E Computer system: 

732-6000A 
732-6001A 
732-6007A 
732-6008A 

CPS DA 
CP7DA 
BP2IOB 
BP2ST 

1.2 MB S-1/4 11 Diskette - CPS Diagnostics 
1.2 MB S-1/4 11 Diskette - CP7 Diagnostics 
1.2 MB S-1/4 11 Diskette - 1/0 Diagnostics 
l .2 MB S-1/4 11 Diskette - Self-Test Diagnostics 

MINIMUM HARDWARE REQUIRED 

The minimum hardware required consists of a VS-SE or VS-6E mainframe with 
one floppy drive. A workstation (16K memory or greater) is required to act as 
the Test Display Console <TDC). Operator interface occurs at the Test Display 
Console and the front panel LEDs. 

360KB FLOPPY DRIVE 

Use the following diskettes when performing diagnostic testing using the 
360KB Floppy Drive (Field Version 19S-S28S-9): 

Documentation Release: 
Documentation Part Number: 
Software Releases: 

9762 
760-00438 
2762 

5 1/4 inch 360KB Diskette CPS P/N: 
S 1/4 inch 360KB Diskette CP5 P/N: 
S 1/4 inch 360KB Diskette CPS P/N: 
5 1/4 inch 360KB Diskette CP7/7E PIN: 
S 1/4 inch 360KB Diskette CP7/7E P/N: 
S 1/4 inch 360KB Diskette CP7 P/N: 
S 1/4 inch 360KB Diskette CP7 P/N: 
S 1/4 inch 360KB Diskette CP5/7/7E P/N: 
S 1/4 inch 360KB Diskette CPS/7/7E P/N: 
S 1/4 inch 360KB Diskette CP5/7/7E P/N: 
S 1/4 inch 360KB Diskette CP5/7/7E P/N: 
S 1/4 inch 360KB Diskette CPS PIN: 
S 1/4 inch 360KB Diskette CP7 P/N: 
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732-807SACPSD1 - CP Basic 
732-8076ACPSD2 - CP Advanced 
732-8077ACP5MEM - MM/BP OMA 
732-8078ACP7Dl - CP Basic 
732-8079ACP7D2 - CP Advanced 
732-8080ACP7Ml - CP/MM 
732-8081ACP7M2 - CP/BP/MM 
732-8xxx BP2I01 - IO System 
732-8xxx BP2I02 - IO System 
732-8xxx BP2I03 - IO System 
732-8xxx MONST - S/T Monitor 
732-8xxx CPSST - SIT for CPS 
732-8xxx CP7ST - SIT for CP7 
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A.5 TROUBLESHOOTING 

A.5.5.1 VS-SE TEST CONFIGURATIONS (1 of 2) 

VS-5E test configurations are as follows: 

Test Configuration for 5.25" Double Sided High Density Floppy Disks 

1 CP5DA 1 

No. Test No. Test Name Burn-In 

l CTl 000 CP Control Memory Test Yes 
2 CT2000 BP/CP Communications Test Yes 
3 CT3000 BU Branch Opcode Test Yes 
4 CT4000 Status, Conditional Branch Yes 
5 CT5000 Subroutine Stack Data Yes 
6 CT6000 Subroutine Stack Addressing Yes 
7 CT7000 Register, Immediate Opcodes Yes 
8 CT8000 CPU Stack Diagnostic Test Yes 
9 CT9000 Logical and Shift Opcodes Yes 

10 CTAOOO 8-Bit and 16-Bit ALU Test Yes 
11 CTBOOO MAR, TRAM, and RTC Test Yes 
12 CTCOOO BD, IAD, CC and DSET Test Yes 
13 CTDOOO BI Branch Opcode Test Yes 
14 MTlOOO Main Memory Test Yes 
15 BT2000 BP/MM DMA Diag CCP5) Yes 
16 CXlOOO CPU Tester CCP5) No 
17 BX2000 BP/MM DMA Engr Utility No 

Test Configuration for 5.25" Double Sided High Density Floppy Disks 

1 BP2IOB 1 

No. Test No. Test Name Burn-In 
-1- 6nooo ___ ffPFloppy Disk Di ag 

No ______ 

2 RT2000 BP SCSI Subsystem Diag No 
3 STlOOO BP 928 Data Link Diag No 
4 BTIOOO BP Async Port/RIPL Diag No 
5 DTlOOO SMD Disk DA Diag No 
6 HTl 000 RSF DA Diagnostics No 
7 UTlOOO Universal ISIO DA Diag No 
8 TTlOOO TC DA Single Port Diag No 
9 TT2000 TC DA Two Port Diag No 

10 TT3000 Multi-Line TC DA Diag No 
11 ST3000 8 Port RS-232 DA Diag No 
12 ST3000 8 Port EADC DA Diag No 
13 BXOOOO BP I/O Engr Utility No 
14 BX2000 BP/MM DMA Engr Utility No 
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A.5 TROUBLESHOOTING 

A.5.5.1 VS-SE TEST CONFIGURATIONS (2 of 2) 

VS-SE test configurations for any SMD/CMD/FMD or SCSI Disk are as follows: 

No. Test No. 
-1- CTlOOO 
2 CT2000 
3 CT3000 
4 CT4000 
S CTSOOO 
6 CT6000 
7 CT7000 
8 CT8000 
9 CT9000 

10 CTAOOO 
11 CTBOOO 
12 CTCOOO 
13 CTDOOO 
14 MTlOOO 
lS BT2000 
16 CXlOOO 
17 BT3000 
18 RT2000 
19 ST1000 
20 BTlOOO 
21 DTlOOO 
22 HTlOOO 
23 UTlOOO 
24 TT1000 
25 TT2000 
26 TT3000 
27 ST3000 
28 ST3000 
29 BXOOOO 
30 BX2000 

741-1705-2 

Test Name 
CP Control Memory Test 
BP/CP Communications Test 
BU Branch OpCode Test 
Status, Conditional Branch 
Subroutine Stack Data 
Subroutine Stack Addressing 
Register, Immediate Opcodes 
CPU Stack Diagnostic Test 
Logical and Shift Opcodes 
8-Bit and 16-Bit ALU Test 
MAR, TRAM, and RTC Test 
BD, IAD, CC and DSET Test 
BI Branch Opcode Test 
Main Memory Test 
BP/MM OMA Diag CCPS) 
CPU Tester CCPS) 
BP Floppy Disk Diag 
BP SCSI Subsystem Diag 
BP 928 Data Link Diag 
BP Async Port/RIPL Diag 
SMD Disk DA Diag 
RSF DA Diagnostic 
Universal ISIO DA Diag 
1 Port TC DA Diag 
2 Port TC DA Diag 
Multi-Line TC DA Diag 
8 Port RS-232 DA Diag 
8 Port EADC DA Diag 
BP I/O Engr Utility 
BP/MM DMA Engr Utility 

A-35 

Burn-In 
Yes--
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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A.5 TROUBLESHOOTING 

A.5.5.2 VS-6E TEST CONFIGURATIONS (1 of 2) 

VS-6E test configurations for any SMD/CMD/FMD or SCSI Disk are as follows: 

No. Test No. 

1 CTl 100 
2 CT2100 
3 CT3100 
4 CT4100 
5 CT5100 
6 CT6100 
7 CT7100 
8 MTl 100 
9 MT2100 

10 MT3100 
11 BT2100 
12 MT4100 
13 MT5100 
14 CXllOO 
15 BT3000 
16 RT2000 
17 STl 000 
18 BTl 000 
19 DTl 000 
20 HTlOOO 
21 UTl 000 
22 TTl 000 
23 TT2000 
24 TT3000 
25 ST3000 
26 ST3000 
27 BXOOOO 
28 BX2000 
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Test Name Burn-In 
~~--~~~~~~~~-

CP Control Memory Test 
BP/CP Communications Test 
Unconditional Branch Test 
Conditional Branch, Subroutine 
MOR, IREQ, PMR, Stack Test 
Arithmetic, Multiplier, CC Test 
BNM Operations, BR Tests 
MAR Operations, TRAM Test 
Main Memory, Cache Test 
OF/ON/BNM Operations Test 
BP/MM OMA Diag CCP7) 
CP/BP MM Data Bus Test 
CP/BP MM Contention/Cache Test 
CPU Tester CCP7) 
BP Floppy Disk Diag 
BP SCSI Subsystem Diag 
BP 928 Data Link Diag 
BP Async Port/RIPL Diag 
SMD Disk DA Diag 
RSF DA Diagnostic 
Universal ISIO DA Diag 
1 Port TC DA Diag 
2 Port TC DA Diag 
Multi-Line TC DA Diag 
B Port RS-232 DA Diag 
8 Port EADC DA Diag 
BP I/O Engr Utility 
BP/MM OMA Engr Utility 
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Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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A.5 TROUBLESHOQ_TING 

A.5.5.2 VS-SE TEST CONFIGURATIONS (2 of 2) 

Test Configuration for 5.25 11 Double Sided High Dens1ty Floppy D1sks 

'CP7DA' 
No. Test No. 

l CTllOO 
2 CT2100 
3 CT3100 
4 CT4100 
5 CT5100 
6 CT6100 
7 CT7100 
8 MTllOO 
9 MT2100 

10 MT3100 
11 BT2 l 00 
12 MT4100 
13 MT5100 
14 CXl l 00 
15 BX2000 

Test Name 

CP Control Memory Test 
BP/CP Commun1cat1ons Test 
Uncond1tional Branch 
Cond1tional Branch, Subrout1ne 
MDR, IREG, PMR, Stack 
Arithmetic, Mult1pl1er, CC Test 
BNM Operations, BR Test 
MAR Operations, TRAM 
Main Memory, Cache Test 
DF/DN/BNM Operations 
BP.MM DMA Diag CCP7) 
CP/BP MM Data Bus Test 
CP/BP MM Contention/Cache 
CPU Tester CCP7) 
BP/MM DMA Engr Utility 

Burn-In 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 

Test Configuration for 5.25 11 Double S1ded High Density Floppy Disks 

I BP2IOB' 
No. Test No. 

l BT3000 
2 RT2000 
3 STlOOO 
4 BTlOOO 
5 DTlOOO 
6 HTlOOO 
7 UTlOOO 
8 TTlOOO 
9 TT2000 

10 TT3000 
11 ST3000 
12 ST3000 
13 BXOOOO 
14 BX2000 
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Test Name ------------

BP Floppy Disk Diag 
BP SCSI Subsystem Diag 
BP 928 Data Link Diag 
BP Async Port/RIPL Diag 
SMD Disk DA Diag 
RSF DA Diagnostic 
Universal ISIO DA Diag 
TC DA Single Port Diag 
TC DA Two Port Diag 
Multi-Line TC DA Diag 
8 Port RS-232 DA Diag 
8 Port EADC DA Diag 
BP I/O Engr Utility 
BP/MM OMA Engr Utility 
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Burn-In 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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A.5 TROUBLESHOOTING 

A.5.5.3 LOADING DIAGNOSTIC MONITOR AND SELF-TEST ON IPL DRIVE 

To install the Diagnostic Monitor files and Self-Test files onto the 
internal drive (SCSI Disk drive set for address 6), perform the following: 

NOTE 

For single drive systems, DI SKI NIT I RELABEL I 

function must be performed using Stand--Alone 
Utilities,~ A.3.1 .1. 

1) BACKUP Library @DIAGMN@, @DIAGST@, and @SYSTEM@ from the appropriate 1 . 2 
MB diskettes listed below to the target drive <SCSI disk drive set for 
address ID 6). 

VS-SE: 

732-6000A 
732-6007A 
732-6008A 

VS-6E: 

732-6001A 
732-6007A 
732-6008A 

CPS DA 
BP2IOB 
BP2ST 

CP7DA 
BP2IOB 
BP2ST 

1.2 MB 5-1/4 11 Diskette - CPS Diagnostics 
1.2 MB 5-1/4 11 Diskette - IIO Diagnostics 
1.2 MB 5-1/4 11 Diskette - Self-Test Diagnostics 

1.2 MB 5-1/4 11 Diskette - CP7 Diagnostics 
1.2 MB 5-1/4 11 Diskette - IIO Diagnostics 
1.2 MB 5-1/4 11 Diskette - Self-Test Diagnostics 

Specify 'CLEAR NO' when the Backup utility requests the Output Volume. 
Specify 'UPDATE' When the Backup uti 1 i ty queries as to how to handle 
duplicate files. 

2) After backing up library @DIAGMN@, @DIAGST@, and @SYSTEM@ from a 11 the 
appropriate diskettes, scratch file @MONTBL@ in library @DIAGMN@ on the 
target disk. 

3) Rename File @MONTBLM in Library @DIAGMN@ on the target disk to @MONTBL@. 

4) Run DISKINIT and perform the RELABEL function on the target disk <the disk 
may be renamed the same volume name). 

5) The installation is complete. 
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A.5 TROUBLESHOOTING 

A.5.5.4 VS-5E/6E DIAGNOSTIC MONITOR OPERATION PROCEDURE 

The VS-5E/6E Diagnostics should be used when: 

• The system is a new installation. 
• A fatal error occurs while running Self-Test Diagnostics. 
• A non-fatal error occurs and the error code indicated is unclear. 

Accessing the VS-5E/6E Diagnostic Monitor can be accomplished by: 

• During normal power-on procedures by pressing the PF8 key Cif 
loaded on IPL drive,~ 4.1). 

• By IPLing directly from one of the three diagnostics diskettes. 
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A.5 TROUBLESHOOTING 

A.5.5.4.1 Diagnostic Monitor Program Selection Menus (1 of 3) 

When the diagnostic package is IPL'ed, it goes through an automatic 
initialization phase before it al lows the operator to interface with the 
system. Following the initialization, the operator has the following 
selections: 

• Run the Self-Test Quick Verification package by pressing ENTER 
• Proceed directly to IPL by pressing PFl 
• Select Diagnostic Monitor by pressing PF8 

Pressing PF8 displays the Program Selection menu. VSSE CPSDA Program 
Selection Menu is shown below,~ A.5.5.4.l. 

Small VS BP2 Class Monitor Package Version R2xxx 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PF8 to Start An Automatic Sequence. 
Press ENTER to Begin Testing. Press PF16 to Terminate. 

Test Name Test Name 
• 1 CP Control Memory Test • 16 CPU Tester <CPS> 
• 2 BP/CP Communications Test • 17 BP/MM OMA Engr Utility 
• 3 BU Branch OpCode Test 
• 4 Status, Conditional Branch 
• 5 Subroutine Stack Data 
• 6 Subroutine Stack Addressing 
• 7 Register, Immediate Opcodes 
• 8 CPU Stack Diagnostic Test 
• 9 Logical and Shift Opcodes 
• 10 8-Bit and 16-Bit ALU Test 
• 11 MAR, TRAM, and RTC Test 
• 12 BD, IAD, CC and DSET Test 
• 13 BI Branch Opcode Test 
• 14 Main Memory Test 
• 15 BP/MM OMA Diag CCP5) 
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A.5 TROUBLESHOOTING 

A.5.5.4.1 Diagnostic Monitor Program Selection Menus (2 of 3) 

VS-6E CP7DA Program Selection Menu is shown below, 7A.5.5.4.1. 

Small VS BP2 Class Monitor Package Version R2xxx 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PFB to Start An Automatic Sequence. 
Press ENTER to Begin Testing. Press PF16 to Terminate. 

Test Name 

• 1 CP Control Memory Test 
• 2 BP/CP Communications Test 
• 3 Unconditional Branch Test 
• 4 Conditional Branch, Subroutine 
• 5 MOR, IREQ, PMR, Stack Test 
• 6 Arithmetic, Multiplier, CC Test 
• 7 BNM Operations, BR Tests 
• 8 MAR Operations, TRAM Test 
• 9 Main Memory, Cache Test 
• 10 OF/ON/BNM Operations Test 
• 11 BP/MM OMA Diag CCP7) 
• 12 CP/BP MM Data Bus Test 
• 13 CP/BP MM Contention/Cache Test 
• 14 CPU Tester CCP7> 
• 15 BP/MM OMA Engr Utility 
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A.5 TROUBLESHOOTING 

A.5.5.4.1 Diagnostic Monitor Program Selection Menus (3 of 3) 

VS-5E/6E BP2IO Program Selection Menu shown,~ A.5.5.4. 1. 

Small VS BP2 Class Monitor Package Version R2xxx 
Test Selection Option 

To Select Tests, Position Cursor and Press any NON-BLANK key. Press SPACE 
or DELETE to Deselect a Test. Press PF8 to Start An Automatic Sequence. 
Press ENTER to Begin Testing. Press PF16 to Terminate. 

Test Name 

• 1 BP Floppy Disk Diag 
• 2 BP SCSI Subsystem Diag 
• 3 BP 928 Data Link Diag 
• 4 BP Async Port/RIPL Diag 
• 5 SMD Disk DA Diag 
• 6 RSF DA Diag 
• 7 Universal ISIO DA Diag 
• 8 1 Port TC DA Diag 
• 9 2 Port TC DA Diag 
• 10 Multi-Line TC DA Diag 
• 11 8 Port RS 232 DA Diag 
• 12 8 Port EADC DA Diag 
• 13 BP I/O Engr Utility 
• 14 BP/MM OMA Engr Utility 

-------------------------------- ------ ---
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A.5.5.4.2 Running Selected Diagnostics 

Select the diagnostics to be run by positioning the cursor next to the 
test desired and press any Non-Blank character key. This can be accomplished 
by using either the Up/Down arrow keys or the TAB key. 

Deselect tests by positioning the cursor next to the test to bP deselected 
and press the SPACE Bar. 

Once the test are selected, press ENTER to display the Run-Time menu and 
to start the diagnostic tests in the order selected. If testing is not 
altered by the operator or by hardware failure, the monitor automatically 
cycles on the 5et of selected diagnostic programs. 
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A.5.5.5 RUN-TIME MENU SCREEN COMMANDS AND DESCRIPTORS 

The Run-Time Screen shown,-+ A.5.5.5.l, contains nine commands and eight 
descriptors. The operator uses the Run-Time screen to monitor test results 
and the PF function key commands (for command description, -+ A.5.5.5.l> and 
alternate action commands to control test performance. Selecting the commands 
initiates the functioning of the command and places an asterisk (*) in the 
appropriate pseudo space on the screen. The next time a command is selected, 
it becomes an alternate action command and will cause the original command to 
be deselected. 

NOTE 

Fields 'Error Code, Error Count, Routine Loop Count, 
and Program Loop Count' are displayed only when an 
error occurs or Loop count routine is se1ected. 

Small VS BP2 Class Monitor Package Vers1un R2xxx 

Program Name: Rl610 ADP CP7 Control Memory Diag 
Routine Name: 

Error Count: 
Routine Loop Count 
Program Loop Count 
Monitor Pass Count 

Error Code 
Program Status: Test in Progress 

Messages: 
------ ------- ------------------------

The pseudo spaces are defined as follows: 

l I I~ Exit <PF16> 
Not Used 

-- Not Used 
Display Err0r Log 

~---- Not Used 

--- ----------
---------

Clear All Settings 
Step Command <PF7) 

Scope Loop CPF6> 
Pause CPF5> 

Loop On Program <PF4> 
Stop ' Error CPF3) 

Routint LOOP <PF2> 
______________ __-=-=___ Error Loop <PFl) 

= 00000 
= 00000 
= 00000 
= 00002 

CPF13) 

CPF8) 
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A.5.5.5.1 Run-Time Selection Screen Commands and Function Keys 

Key Command 

PFl ERROR LOOP 

PF2 ROUTINE LOOP 

PF3 STOP ON ERROR 

PF4 LOOP ON PROGRAM 

PF5 PAUSE 

PF6 SCOPE LOOP 

PF7 STEP 

PFB CLEAR ALL 
SETTINGS 

PF13 DISPLAY ERROR 
LOG 

PF16 EXIT 

741-1705-2 

Description 

Loop on routine in which the next failure occurs. 

Loop on current test routine. 

Stop the program when the next failure is detected. 

Loop on current diagnostic program. 

Halt program prior to the next test routine. 

Loop on next test routine in which hardware failure 
occurs. Identical to ERROR LOOP except that error 
reporting is omitted after the first error. 

Used to increment around a selected option 
<PF1-PF5>. That is STEP through PAUSE, Program or 
Routine Loop, or STOP-ON-ERROR without deselecting 
the command. 

Resets all other test control commands. 
Ci .e. stop looping if looping, or resume testing if 
halted). 

Displays the 23 most recent errors in error buffer. 
Pressing ENTER returns the user to the Run-Time 
Menu with no effect on the error log buffer. 

Terminates the Diagnostic Monitor program and the 
Test selection screen is re-entered. 
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A.5.5.5.2 Run-Time Selection Screen Descriptors 

Descriptor 

PROGRAM NAME 

ROUTINE NAME 

ERROR CODE 

PROGRAM 
STATUS 

ERROR COUNT 

ROUTINE LOOP 
COUNT 

PROGRAM LOOP 
COUNT 

MONITOR PASS 
COUNT 

741-1705-2 

--- --------------------- -------------

Description 

The nam~ of the program currently being executed. A 
program name consists of one or more test routines. 

The name of the test routine currently being executed. 

The code of the most recently detected error. 

The status of the diagnostic currently being performed. 
(e.g. TEST-IN-PROGRESS, STOP ON ERROR, PROGRAM PAUSE, 
STEP, etc.). 

A dee i ma 1 count of the number of errors which have been 
detected. The count is cumulative and is reset only by 
re-IPLing or returning to Program Selection menu <PF16). 

A decimal count of the number of loops which have been 
made through the diagnostic routine currently being 
performed. This value is only displayed when 
LOOP-ON-ROUTINE is in effect. It is cleared when the 
LOOP-ON-ROUTINE option is deselected. 

Identical to Routine Loop Count with the exception that 
this count applies to diagnostic programs rather than to 
routines. 

A decimal count of the number of loops which have been 
made through a set of diagnostic programs. Cleared by 
re-IPLing or returning to Program Selection menu <PF16). 

--·-----------·-------------
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A.5.5.5.3 Run-Time Selection Screen Error Messages and Prom11ts 

The current diagnostic program writes error messages and prompts in the 
lower half of the screen. If more than one error occurs, only the last error 
message will be displayed, although the error count and the Diagnostic Monitor 
Error Log are updated for each error. 
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A.5 TROUBLESHOOTING 

A.5.5.6 RUNNING THE DIAGNOSTIC MONITOR PROGRAM (FROM FLOPPY DRIVE) (1 of 3) 

1) Make sure the Local/Remote Keyswitch is in the local position, ~ 4. l. 

2) Insert the diagnostic diskette <depending on mainframe type used) into the 
floppy drive and closed the latch, ~ 4.2. 

3) Press the Red Initialize button on the front panel, ~ 4.2. The Hex 
display will begin count down from Hex FFFF. In about 45 seconds, the IPL 
Drive Selection Screen will be displayed on WSO. 

Small VS BP2 Class Self-Test Package Version R2xxx 
IPL Drive Selection 

Bootstrap Volume = CP5DA 

Device Capacity Type Volume Status 

• 2270V7 1. 2 Mb Dsket CP5DA 
2269V3 71 Mb Dsket SYSTEM Crash Tolerant 
2269V4 142 Mb Dsket DATA Crash Tolerant 

Position Cursor to Indicated Device and Select: 

<ENTER) Test & IPL (PF 1 ) IPL Only <PF8) Stand-Alone Diagnostic Monitor 

4) The cursor will be positioned next to the bootstrap volume (2270V7 when 
booted from the floppy). Press PF8 to select the Stand-Alone Diagnostic 
Monitor from the floppy. ~ A.5.5.4.l for CP5DA, ~ A.5.5.4.l for CP7DA, or 
~ A.5.5.4. 1 for BP2IO screens. The VS Diagnostic Monitor Disclaimer 
screen is displayed, ~ A.5.5.6. 

The Disclaimer Screen informs the user that the VS-5/6 Advanced Diagnostic 
package was selected and that running this package is at their own risk. 
At this time, the user has the option of running the diagnostic monitor 
tests or returning to the Self-Test Package Screen by pressing PF16. 
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A.5.5.6 RUNNING THE DIAGNOSTIC MONITOR PROGRAM (FROM FLOPPY DRIVE) (2 of 3) 

VS D1agnostic Monitor Package 

N 0 T I C E 

This Diagnostic package is the property of Wang Laboratories, Inc., and 
is provided for the use by authorized personnel onl.v. Improper use may 
cause loss or damage to programs and/or data. This package and related 
materials may not be disclosed or otherwise made available to third 
parties without the prior permission of Wang. 

In no event shall Wang Laboratories, Inc., or its subsidiaries be 
liable for incidental or consequential damages in connection with or 
arising from the use of the diagnostic package, the accompany! ng manual, 
or any related materials. 

Enter YES to Acknowledge, PF16 to Exit 
••• 

5) The Diagnostic Monitor has two modes of operation; Customer Runnable Mode 
and Customer Engineer Mode. 

Customer Runnable Mode 

Customer Runnable Mode is selected by entering YES <either upper or lower 
case) in the fill-in field and pressing RETURN. This mode contains a 
limited number of non-destructive tests the customer can run. The PF keys 
descriptors are disabled with the exception of PF16, which returns the 
user to the Self-Test Package screen. 

Customer Engineer Mode 

Customer Engineer Mode is selected by entering CSG <upper case dependent> 
in the fill-in field and pressing RETURN. This mode contains all the 
diagnostic tests as previously described for the diskette loaded. The PF 
keys descriptors are enabled. 

6) Select the tests to be run and press ENTER to begin testing or press PFB 
to begin the automatic sequence. Run the diagnostics for one complete, 
error free pass. 
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A.5.5.6 RUNNING THE DIAGNOSTIC MONITOR PROGRAM (FROM FLOPPY DRIVE} (3 of 3) 

7) If no error occurs, insert BP2IO diskette into the floppy drive and press 
Initialize. When the Small VS BP2 Class Self-Test Package screen appears 
on WSO, press PF8 to select the Diagnostic Monitor. Enter CSG to 
acknowledge the disclaimer screen, ~ A.5.5.6. 

CAUTION 

EXERCISE EXTREME CAUTION WHEN ATTEMPTING TO USE BP2IO 
DISKETTE. THE ABILITY TO WRITE TO ANY DISK ATTACHED 
TO THE SYSTEM IS MADE AVAILABLE. VALUABLE CUSTOMER 
DATA MAY BE DAMAGED. 

8) Select the tests to be run and press ENTER to begin testing or press PF8 
to begin the automatic sequence. Run the d1agnostics for one complete, 
error free pass. 

9) If an error occurs, display the Diagnostic Monitor Error Log at the end of 
one complete pass. This is accomplished by pressing the PF13 key. 

10> If no error is detected, press the PF16 key to return to the Diagnostic 
Monitor Program Selection screen. Press PF16 again to terminate and 
return to the IPL Drive Selection screen. 

11) Select the desired disk drive and press ENTER to IPL and Self-Test or PFl 
to IPL only and complete the system IPL sequence. 
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A.5 TROUBLESHOOTING 

A.5.5.6.1 INTERPRETING THE DIAGNOSTIC MONITOR ERROR LOG 

Display the Diagnostic Error Log by pressing the PF13 key. This screen 
contains up to 23 of the most recent errors. These errors are listed as 
8-character codes followed by up to 18 Hex characters all on a single line. 

The first two characters of the 8-character code identify the PCA <or 
unit) being tested and the program, routine, or error notation. The second 
two characters <hex notation> identify the program number, the third two 
characters <hex notation) identify the test routine within the program, the 
fourth two characters <hex notation) identify the error within the test 
routine, and the remaining 18 characters <hex notation> contain the error 
message code. See example below: 

BE 10 10 07 24 00 04 00 OA 00 00 24 10 
I I 

111 111 111 I__ ---C_--=:-____ E;;~~ Message code 
Error Within Test 

---- Test Routine Within Program ------
Program Number ------------- ----,-

------ _____________ PCA or Unit Being Tested 

To decipher the failing unit, observe the first error code character 
contained in the last entry of the error log. For the example, the error code 
is BE101007 24 00 04 00 OA 00 00 24 10. Use list below to compare 
the-first error code character (in this example 'B', Bus Processor> and 
compare to find the failing unit. Replace the failing unit. 

Diagnostic Monitor Failing Unit Error Code Character List 

-----------------------------------------------

FIRST ERROR 
CHARACTER CODE FAILING UNIT 

B 
c 
D 
M 
s 
T 

Bus Processor DA 
Central Processor Device Adapter PCA 
Internal Fixed or External Disk Drive and/or DA 
Main Memory and Cache Memory Device Adapter PCA 
Serial I/O <SIO/ISIO/UISIO [928]) PCA or WSO 
Telecommunications Device Adapter PCA 

A complete listing of Error Code displayable on the Diagnostic Monitor 
kun-Time Menu is contained in Appendix A. 

741-1705-2 A-51 WANG CONFIDENTIAL 



APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.6 POWER-UP CORE DIAGNOSTICS (PROM-BASED) 

When the VS-5E/6E is turned on <or during re-I PU, the CPU goes through an 
automatic initialization phase before it allows the operator to interface with 
the system. CPU PROM-level diagnostic programs are automatically accessed 
during the normal power-up procedure. CRAM-level diagnostics are bypassed if 
the appropriate Bus Processor diagnostic switches <switch bank SWl> are not 
set to the correct positions,-+ 7.3.2 of VS-5/6 Computer System Product 
Maintenance Manual. 
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A.5 TROUBLESHOOTING 

A.5.7 ON-LINE DIAGNOSTIC PROCEDURES 

WUh on-line diagnostics, located in library @SYSTST@, the CE logs on to 
the system through any workstation and executes a specific test routine, which 
runs under control of the VS Operating System <while the customer's system is 
in operation). For a detailed explanation and discussion of On-Line 
Diagnostic Procedures, 'Customer Engineering Diagnostic Handbook. 
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A.5 TROUBLESHOOTING 

A.5.8 CONTROL MODE 

CONTROL MODE is a CP state where normal programming activities <under the 
control of the VS Operating System> are suspended and certain other facilities 
<mainly diagnostic and initialization> are made available to the system 
operator. These facilities are divided into two groups of commands as follows: 

LOAD Group: 

Contains commands for initializing the Operating System, loading a 
stand-alone program, loading a diagnostic program, or restarting a 
program from an initialized state. 

DEBUG Group: 

Contains commands for displaying and/or modifying Main Memory, general 
registers, control registers, or the Program Control Word <PCW>. Also 
included in this group are commands for single-step program execution, 
a hard copy dump of Main Memory and registers, and virtual address 
translation. 

Control Mode uses Workstation Zero <WS-0) for communications between the 
operator and the system, therefore WS-0 must be powered-on. Control Mode uses 
only the top line of the CRT display <line one). The contents of this line 
are saved on entry into Control Mode and are restored upon Control Mode exit. 
This makes Control Mode transparent to any program that may be using WS-0. 
For a detailed discussion of Control Mode and Control Mode commands, ~VS 
Principles of Operation manual. 
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A.5 TROUBLESHOOTING 

A.5.9 REMOTE DIAGNOSTICS 

Remote Diagnostics are offered on the VS5E/6E Computer System. The Remote 
Diagnostics <Remote Maintenance> section of the VS-5E/6E Computer System is 
the same as the Remote Diagnostics <Remote Maintenance) section of the VS-5/6 
Computer System,~ 9. 11 of VS-5/6 Computer System Product Maintenance Manual. 
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A.5 TROUBLESHOOTlfi~ 

A.5.10 GENERAL 

The VS-SE and VS-6E use a BP2 Class Bus Processor. This appendix provides 
a listing of Small VS Systems BP2 Class Power-Up and Self-Test Diagnostic Error 
Codes. These four-character codes <listed in Hexadecimal notation> provide 
diagnostic information to a much greater depth than the two-character codes. 
While the two-digit codes give sufficient information to allow rapid repair at 
the 'board-swap' level, many hardware and software problems are not so easily 
diagnosed. A numerical listing by Error Code and its description and/or 
related test are listed in the ensuing pages. 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING -----· -------- -------· - --

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (1 of 10) 

Unless otherwise noted, the following Diagnostic Error Codes are BP2 Class 
PROM-Based power-up error codes. 

---·-·----------- --·--·--

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

---------·---·-·· ------------···-··-- -------- --·-·-------------· -----·-·· 

00 PROM POWER ON AND INITIALIZATION 

0000 80186 hung on jump to diagnostic start or during chip select 
programming 

0001 80186 hung during processor register lnitiallzation 

02 PROM POWER ON AND INITIALIZATION 

0200 80186 hung during processor register initialization 

04 PROM CHECKSUM VERIFICATION 

0402 Checksum error 

06 2861 DUART COMMUNICATIONS CHECK & REMOTE CHANNEL INITIALIZATION 

0600 80186 hung, See program documentation for possible cause 
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A.5 TROUBLESHOOTING 

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (2of10) 

-----------------------------

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

--------- --------

08 1/0 COMMUNICATION CHECK 

0802 Data write/verify failure on Data RAM OMA MAR 

OA PROGRAMMABLE INTERRUPT CONTROLLER INITIALIZATION & TEST 

OAOO 80186 hung, See program documentation for possible cause 
OAlO Mask register write/verify failure on master 8259A 

Low byte Sl = expected data, low byte 01 = received data 
OAll Mask register write/verify failure on slave 8259A #1 

Low byte Sl = expected data, low byte 01 = received data 
OA12 Mask register write/verify failure on slave 8259A #2 

Low byte Sl =expected data, low byte 01 = received data 
OA13 Mask register write/verify failure on slave 8259A #3 

Low byte Sl = expected data, low byte 01 = received data 
OA14 Mask register write/verify failure on slave 8259A #4 

Low byte Sl =expected data, low byte 01 = received data 

OC 80186 PROGRAMMABLE INTERNAL TIMER TEST 

OCOO 80186 hung, see program documentation for possible cause 
OClO Timer Channel 0 count incorrect, ex = received count 
OC12 Timer Channel 1 count incorrect, ex = received count 
OC14 Timer Channel 2 count incorrect, ex = received count 
OC20 No interrupt from channel 0 
OC22 Interrupt received not channel 0 
OC24 No max count status from channel 0 
OC20 No interrupt from channel 1 
OC22 Interrupt received not channel l 
OC24 No max count status from channel 
OC20 No interrupt from channel 2 
OC22 Interrupt received not channel 2 
OC24 No max count status from channel 2 

OD WAIT STATE GENERATOR 

0002 Wait State Generator Failed Enable/Disable Switch 
0004 Wait State Generator Failed Max/Min Test 
0006 Wait State Generator Failed Timing Test 
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A.5 TROUBLESHOOTING 

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (3 of 10) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-------------

OE FRONT PANEL INTERFACE CHECK 

No explicit codes reported during this test. See program 
documentation for test details 

10 CODE RAM DATA LINE TEST 

1000 80186 hung, see program documentation for possible cause 
1002 Data write/verify miscompare 

BP= expected data, DS:BX = address of miscompare 
1004 Unexpected parity error 

DS:BX = test address 

12 DATA RAM DATA LINE TEST 

1200 80186 hung, see program documentation for possible cause 
1202 Data write/verify miscompare 

BP= expected data, DS:BX =address of miscompare 
1204 Unexpected Code RAM parity error 

DS:BX = test address 

14 CODE RAM PARITY GENERATOR/CHECKER TEST 

1400 80186 hung, see program documentation for posslble cause 
1402 Low byte data write/verify miscompare with normal parity 

BL= expected data, DS:BP = address of miscompare 
1404 Low byte unexpected parity error 

DS:BP = test address 
1406 Low byte data write/verify miscompare with forced parity 

BL= expected data. DS:BP = address of miscompare 
1408 Low byte forced parity error not detected 

DS:BP = test address 
1412 High byte data write/verify miscompare with normal parity 

BH = expected data, DS:BP = address of miscompare 
1414 High byte unexpected parity error 

DS:BP = test address 
1416 High byte data write/verify miscompare with forced parity 

BH =expected data, DS:BP = address of miscompare 
i418 High byte forced parity error not detected 

DS:BP = test address 
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A.5 TROUBLESHOOTING 

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (4 of 10) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

16 CODE RAM BYTE BANK DECODE ADDRESS LINE TEST 

1600 80186 hung, see program documentation for possible cause 
1602 Data write/verify miscompare current bank address 

BH = expected data, DS:BP = address of miscompare 
1604 Unexpected parity error current bank address 

DS:BP = bank address 
1606 Data write/verify miscompare test bank address 

BH =expected data, DS:BP =address of miscompare 
1608 Unexpected parity error test bank address 

DS:BP = test address 

18 DATA RAM BYTE DECODE TEST 

1800 80186 hung, see program documentation for possible cause 
1802 Data write/verify miscompare current bank address 

BH =expected data, DS:BP =address of miscompare 
1804 Unexpected Code RAM parity error current bank address 

DS:BP = bank address 
1806 Data write/verify miscompare test bank address 

BH =expected data, DS:BP =address of miscompare 
1808 Unexpected Code RAM parity error test bank address 

DS:BP = test address 

1 A CODE RAM ADDRESS LINE TEST 

lAOO 80186 hung, see program documentation for possible cause 
1A02 Data write/verify miscompare cu~rent offset address 

BP= expected data, DS:BX = address of miscompare 
lA04 Unexpected parity error 

DS:BX = current address 
1A06 Data write/verify miscompare test offset address 

BP= expected data, DS:BX =address of miscompare 
1A08 Unexpected parity error 

DS:BX = test address 
lAlO Data write/verify miscompare current segment address 

DS = expected data, DS:BX = address of miscompare 
1Al2 Unexpected parity error 

DS:BX = current address 
1Al4 Data write/verify miscompare test segment address 

DS =expected data, DS:BX =address of miscompare 
1A16 Unexpected parity error 

DS:BX = test address 
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A.5 TROUBLESHOOTING 

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (5 of 10) 

TEST ERROR TEST Tl TLE AND ERROR CODE DESCRIPTION 
CODE 

1C DATA RAM ADDRESS LINE TEST 

leOO 80186 hung, see program documentation for possible cause 
le02 Data write/verify miscompare current address 

BP =expected data, DS:BX = address of miscompare 
le04 Unexpected parity error 

DS:BX = current address 
le06 Data write/verify miscompare test address 

BP= expected data, DS:BX =address of miscompare 
le08 Unexpected parity error 

DS:BX = test address 

1 E CODE RAM DATA INTEGRITY TEST 

lEOO 80186 hung, see program documentation for possible cause 
1E02 Data exchange miscompare pattern #1 

BX = expected data, ex = received data 
DS:SI = address of miscompare 

1E04 Unexpected parity error pattern #1 
DS:SI = test address 

1E06 Data exchange miscompare pattern #2 
BX = expected data, ex = recelved data 
DS:SI = address of miscompare 

1E08 Data verify miscompare pattern #3 
BX = expected data, ex = received data 
DS:SI = address of miscompare 

lEOA Unexpected parity error pattern #3 
DS:SI = test address 

Data patterns used: 
#1 AA55H <even parity) 
#2 55AAH <even parity> 
#3 2A54H <odd parity> 
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A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (6 of 101 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

20 DATA RAM DATA INTEGRITY TEST 

2000 80186 hung, see program documentation for possible cause 
2002 Data exchange miscompare patterns #1-5 

CS:BX = expected data, ex = received data 
DS:SI = address of miscompare 

2004 Data verify mlscompare pattern #6 
CS:BX : expected data, ex = received data 
DS:SI =address of miscompare 

Data patterns used: 
#1 OFFOH 
#2 FOOFH 
#3 33CCH 
#4 CC33H 
#5 55AAH 
#6 AA55H 

22 CODE RAM REFRESH TEST 

2200 80186 hung, see program documentation for possible cause 
2202 Data verify miscompare 

Code RAM integrity pattern #3 = expected data 
CX =received data, DS:SI = address of miscompare 

2204 Unexpected parity error 
DS:SI = test address 
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A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (7 of 10) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-------·- ---------------------

24 CODE RAM ODD WORD/BYTE MOVE TEST 

2400 80186 hung, see program documentation for possible cause 
2402 Odd address word data write/verify miscompare pattern #1 

Pattern #1 =expected data, DS:SI =address of miscompare 
2404 Odd address word string move/verify miscompare pattern #1 

Pattern #1 = expected data, ES:DI = address of miscompare 
2406 Odd address byte data write/verify miscompare pattern #2 

Pattern #2 = expected data, DS:SI = address of miscompare 
2408 Odd address byte string move/verify miscompare pattern #2 

Pattern #2 =expected data, ES:SI =address of miscompare 
240A Even address byte data write/verify miscompare pattern #3 

Pattern #3 =expected data, DS:SI =address of miscompare 
240C Even address byte string move/verify miscompare pattern #3 

Pattern #3 =expected data, ES:DI =address of miscompare 

Data Patterns Used: 
#1 AA55H 
#2 AAH 
#3 55H 

26 DATA RAM ODD WORD/BYTE MOVE TEST 

2600 80186 hung, see program documentation for possible cause 
2602 Odd address word data write/verify miscompare pattern #1 

Pattern #1 =expected data, DS:SI =address of miscompare 
2604 Odd address word string move/verify miscompare pattern #1 

Pattern #1 =expected data, ES:DI =address of miscompare 
2606 Odd address byte data write/verify miscompare pattern #2 

Pattern #2 =expected data, DS:SI =address of miscompare 
2608 Odd address byte string move/verify miscompare pattern #2 

Pattern #2 =expected data, ES:SI =address of miscompare 
260A Even address byte data write/verify miscompare pattern #3 

Pattern #3 =expected data, DS:SI =address of miscompare 
260C Even address byte string move/verify miscompare pattern #3 

Pattern #3 =expected data, ES:DI =address of miscompare 

Data Patterns Used: 
#1 AA55H 
#2 AAH 
#3 55H 

741-1705-2 A-63 COMPANY CONFIDENTIAL 



APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (8 of 10) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

28 CODE RAM PARITY ERROR INTERRUPT TEST 

2800 80186 hung, see program documentation for possible cause 
2802 No forced parity error status detected by polling interrupt 

controller 
2804 No forced parity error interrupt detected 

2A MEMORY TO MEMORY 80186 OMA TEST 

2AOO 80186 hung, see program documentation for possible cause 
2Al0 No channel 0 terminal count status detected 
2Al2 No channel 0 interrupt status detected 
2Al4 Data verify miscompare after data RAM to code RAM transfer 
2A20 No channel l terminal count status detected 
2A22 No channel l interrupt status detected 
2A24 Data verify miscompare after data RAM to code RAM transfer 

38 FLOPPY DISK SELF-TEST 

3800 
39xx 
3Axx 
3Bxx 

Where xx = 
02 
04 
06 
08 
OA 
oc 
OE 
82 
84 
86 
88 

80186 hung, see program documentation for possible cause 
Device reset function error 
Device identify function error 
Multi-block read function error 

Specific Operation Status 
Floppy Disk Controller CFDC> status error after drive select 
Device not ready 
FDC Command phase sequence error 
No completion interrupt detected 
No result phase 
FDC result phase sequence error 
Error in operation status 
No device present 
FDC chip operational failure after reset 
Invalid unit number requested 
Device/parameter calculations error 

3E EXPECTED INTERRUPT HANDLER 

3Exx Unexpacted interrupt, xx = Intel interrupt type service 
JEFF Unexp~cted interrupt, type unknown 
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A.5.11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (9 of 10) 

--------- --·-----------------·--- ····-------------------------- ---- --- ---- --- ----

TEST ERROR TEST TITLE ANO ERROR CODE DESCRIPTION 
CODE 

----·----·---·-- ----------··-·-------------------·--- ------·- --------------·---- - ·-------·----

40 BOOTSTRAP FILE LOADER 

4000 
40><0 
40>< l 
40x2 
40><4 
40><8 
40xA 
40xC 
40xE 

Where x = 
2 
3 
A 
B 

80186 hung, see program docu111entation for possible cause 
Non-VS labeled volume 
Bootstrap device media error <ID, CRC, ECC> 
Bootstrap device hardware error <controller or drive> 
Bootstrap device not ready 
Parameter error/BP failure 
Invalid pointer in volume label <non-bootstrap volume) 
Bootstrap file checksum error 
Bootstrap device address computation error 

device/operation 
Volume label read from floppy 
Bootstrap file read from floppy 
Volume label read from SCSI 
Bootstrap file read from SCSI 

50 SCSI DISK SELF TEST 

5000 
51 )()( 
52xx 
53xx 

741-1705-2 

80186 hung, see program documentation for possible cause 
Device reset function error 
Device identify function error 
Multi-block read function error 
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A.5. 11 BP2 CLASS PROM-BASED POWER-UP DIAGNOSTIC ERROR CODES (10 of 10) 

~--------------

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

--···----------------· ----------·-

50 SCSI DISK SELF TEST (Continued) 

Where xx = 
01 - 6F 

72 
73 
74 
75 
76 
77 
78 
80 
82 
84 
86 
C2 
C4 
C6 
CB 
DO 
D2 
D4 
D6 
DB 
DA 
DC 
FO 

741-1705-2 

Specific Operation Status 
Vendor defined, See vendor SCSI controller specifications 
Device not ready 
Media error <ID, ECC> 
Hardware error <controller or drive> 
Illegal request or parameter 
Unlt attention <controller reset or disk changed> 
Access to protected block attempt 
Command aborted by controller 
Requested device not present 
SCSI Protocol Controller <SPC> self-diagnostic error 
Parameter/calculation error 
Unit busy or reserved 
Operation completion timeout 
Device select timeout 
Unexpected controller disconnect during transfer 
Invalid interrupt type during SCSI bus transaction 
SCSI bus data out phase error 
SCSI bus data in phase error 
SCSI bus command phase error 
SCSI bus status phase error 
SCSI bus message out phase error 
SCSI bus message in phase error 
Request sense operation failure <unable to retrieve status> 
Unknown/undecipherable SCSI error occurred 
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A.5 TROUBLESHOOTING 

A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (1 of 7) 

-·---·-- ------------------- ------------ - ------·------- -----·-- --------- ---- -----·- --- ---- ------- --

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

BP OS GENERATED ERROR CODES 

0002 Divide exception 

0003 Invalid task reference 

0004 Invalid semaphore use 

0005 Invalid priority 

0006 No more memory 

0007 Unexpected error 

0008 Invalid sender 

0009 Wild branch 

SCSI ERROR CODES 

0030 

0031 

0032 

0033 

0034** 

741-1705-2 

Invalid Command 
The CMD type is not a SIO, CIO or HIO 
The CMD byte in the Iocw is not valid 
Iosw = 2080 0000 *RCnt 0100 

Invalid Count 
The byte count is the Iocw is not 2K alined <SIO CMDs> 
The byte count in the Iocw is not 400H <CIO, LDDRT CMD> 
Iosw = 2080 0400 *RCnt 0200 

Invalid Address 
The MM address in the Iocw or IAL is not 2K alined 
Iosw = 20AO 0000 *RCnt 0300 

Invalid Device Address 
The device <disk) adr in the Iocw is not 2K alined 
Iosw = 2080 0800 *RCnt 0400 

Data Compare Error 
During a write verify operation, the data read back did not 
equal the data written 
Iosw = 2018 0010 *RCnt 0600 
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A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (2 of 7) 

ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SCSI ERROR CODES (CON'T) 

0035 Parity Error 
A parity error occurred during a MM/DRAM OMA 
Iosw = 2058 0000 *Rent 0800 

0036 Addressing Error 
A addressing error occurred during a MM/DRAM OMA 
Iosw = 2038 0000 *Rent 0900 

0037 OMA Timeout 
A timeout occurred during a MM/DRAM OMA 
Iosw = 2018 0000 *Rent OAOO 

0038 Hardware Error 
The 5386 SPC failed it's powerup self test 
The switches on the BP indicate the type of target @ ID #6, ID #5, or 
ID #4 are set incorrectly 
Iosw = 2010 0000 *Rent 0000 

0039 Invalid State Error 
An invalid/unexpected state occurred during task execution 
Iosw = 2010 0000 *Rent 0500 

003A** Check Error· 
The eMD issued to the target was completed by the target with a check 
condition. ReqSenBuf contains information describing reason for 
check condition. 1st byte of ReqSenBuf <error code) is returned in 
the Iosw 
Iosw = 2018 0004 *Rent 07xx 

xx = error code returned by target 
See either WD1003 or Adaptec 5500 user manuals for definitions of 
returned error codes and possible causes 

003B Disconnect Error 
The target disconnected from the SCSI bus without the first sending a 
CMD complete or disconnect MSG 
Iosw = 2018 0000 *Rent OBOO 

003e Select Timeout 
The initiator <BP) was unable to select the target after 4 attempts. 
Iosw = 2010 0200 *RCnt oeoo 
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A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (3 of 7) 

ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SCSI ERROR CODES (CON'T) 

003D Reselect Timeout 
The target did not rese'lect the initiator <BP> wHhin 10 seconds to 
continue the I/O that was previously started 
Iosw = 2018 0020 *RCnt ODOO 

003E Not Used 

003F ISR Error 
An i nva 11 d/unexpected state occurred during the execution of the !SR 
which handles phase management for the 5385 SPC. No explicit Iosw is 
generated in response to this error. The occurrence of this error 
indicates a problem exists communicating over the SCSI bus or the 
target controller is defective 

* RCNT = Resident data count which is always set equal to the data count in 
the Iocw for a 11 errors except data compare errors. For these error 
codes, the count reflects the number of bad bytes remaining to be 
transferred when the error occurred. 

**These error codes are not displayed on the front panel LEDs because they 
occur during normal system operation, and do not indicate a major failure 
within the system. 

25V36 (DE) GENERATED ERROR CODES 

0040 
0041 

0042 

0043 

0044 
0045 

0046 

741-1705-2 

Undefined Error 
The DA has made a request of the BP that is not valid under the 
current context 

The DA is not considered to be running by the BP and therefore 
the receive Iocw can not be processed 
The transfer of the request from the DA to the BP failed to 
complete 

The transfer of the Iotw from the BP to the DA failed to complete 
There was no respon~~ (request> from DA to begin processing the 
outstanding Iocw 
The DA has specifi~d a invalid address in the requested transfer 
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A.5 TROUBLESHOOTING 
--·-·~ -- ---------· ·-- -·-· ---· 

A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (4 of 7) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

25V36 (DE) GENERATED ERROR CODES (CON'T) 

0047 The DA has requested a transfer which exceeds the top of its 
memory 

0048 The DA has requested the transfer of more data than specified in 
the Iocw 

0049 The DA has not gone ready after being reset within the given 
amount of time 

004A A parity error has occurred on a BP/DA interface 
0048 An addressing error has occurred on a transfer involving main 

memory 
004C An parity error has occurred on a transfer involving main memory 
0040 The Iocw rer.eived is invalid 
004E The Drt received is invalid 
004F A parity error has occurred on the DA during a transfer between 

MM and the DA 

25V96 Ml TC GENERATED ERROR CODES 

0050 Invalid DTR 
0051 DA not running 
0052 Memory address used is not 32-bit aligned, or entries in IAL are 

not 2k aligned 

0053 Hardware detected parity error on last OMA 
0054 Hardware detected an addressing error on last OMA 
0055 IOCH received is not supported or invalid 
0056 A quit request has been received from the DA indicating the DA no 

longer running and must be reloaded/restarted 

0057 DMA timeout, hardware detected parity error or addressing error 
0058 DA request is invalid 
0059 DA could not be reset 
005A DA RAM address in the DA request is invalid 
0058 DA RAM address and the data count exceeds top of DA RAM 
005C DA is requesting the transfer of more data than specified 

0050 DMA of data between DA and Main Memory Failed 
005E DA has not made request to execute the previously issued command 

within a reasonable amount of time 
005F DA has indicated via its status register that a hardware failure 

on the DA has occurred 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING ------------- ------

A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (5 of 7) 

-- --------------- -------------------------------------------------------· --- - ---------··-

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

25V76-1 AND 27V76-2 (TC) GENERATED ERROR CODES 

0060 

0061 

0062 

0063 

0064 

0065 

0066 

0067 

0068 

0069 

006A 

0068 

006C 

0060 

006E 

006F 

741-1705-2 

No OCT has been loaded prior to receiving a SIO or LoadCode. A 
load OCT CIO must be the 1st Iocw sent to the DA after powerup 

A Iocw was received that requires the DA to be running to 
process it, but the DA is not running 

The MM address to be used in the next MM DA is not 32-bit CVS 
word) aligned, or entries in the IAL are not 2K aligned 

The hardware has detected a parity error on the last OMA 

The hardware has detected an addressing error on the last OMA 

The Iocw received is not supported, or is not valid in the 
current program 

A Quit request has been received from the DA indicating the DA 
is no longer running and must be reloaded/restarted 

The OMA of the CMD from the BP to the DA failed. CDMA timeout, 
hardware detected parity or addressing error) 

The DA request is not valid in the current program text 

ThJ Iocw specified a OMA transfer out of main memory while the 
DA requested a transfer into main memory 

The DA RAM address in the CA request is invalid 

The DA RAM address plus the data count exceeds the top of the 
DA's RAM 

The DA is requesting the transfer of more data than specified in 
the Iocw 
The OMA of data between the DA and main memory fa i 1 ed. CDMA 
timeout, hardware detecting parity or address error) 

The DA has not made a request to execute the previously issued 
CMD within a reasonable amount of time 

The DA has indicated vi a its status register that a hardware 
failure has occurred on the DA 
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A.5 TROUBLESHOOTING 

A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (6 of 7) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

-- ·-- -- ---------

25V37, 25V67 (ISIO, UISIO) GENERATED ERROR CODES (CONTROL MODE) 

0070 Undefined Error 
0071 BP Parity Error 
0072 Unknown Command received from device 
0073 WS Code failed to be loaded 
0074 DA Code failed to be loaded 
0075 DA Response Command time out 
0076 Protocol Error 
0077 Main Memory ECC Error 
0078 Main Memory Address Error 

25V37, 25V67 (ISIO, UISIO) LED ERROR CODES (NON-CONTROL MODE) 

0080 Undefined Error 
0081 A request was received from the DA which is invalid under the 

current program 
0082 An Iocw was received that requires DA to be running to complete 

processing but the DA is not running 
0082 A Quit request was received by the task from the DA. Outstanding 

I/O is error completed and IT Msgs are sent to all other tasks on 
the same DA notifying them to error complete any outstanding I/O 

0082 Notifies task that DA is not operating and outstanding I/O is 
error complete 

0083 The OMA of CMD/ data from the BP to the DA ti med out or a parity 
error was detected during the transfer 

0084 The OMA of data between Main memory and the DA timed out, or a 
parity error occurred during the transfer 

0085 A CMD was issued to the DA and DA did not respond with the 
appropriate request within the given amount of time 

0086 Not Used 
0087 Not Used 
0088 The length of the transfer requested by the DA extended past the 

starting Main Memory Address plus the count specified in the Iocw 
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A.5 TROUBLESHOOTING 

A.5.12 BP2 CLASS MICROCODE ERROR CODES AND DESCRIPTION (7 of 7) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

25V37, 25V67 (ISIO, UISIO) LED ERROR CODES (NON-CONTROL MODE) (Cont'd) 

0089 After the DA hardware was reset via an out issued by the BP, the 
hardware ready status bit was not set by hardware within the 
given amount of time 

008A BP parity error detected 
0088 The Source/destination address alignment for the requested OMA 

transfer is invalid, or an IAL entry is invalid 
008C A parity error was detected on the the OMA transfer to/from Main 

Memory 
0080 The CMD specified in the Iocw is not supported, or a parameter 

within the Iocw is out of range 
OOBE The Ort length specified in the Iocwis not 1024 

25V27 (DSIO) GENERATED ERROR CODES 

0091 More than 2 tape devices attached on a DSIO <only the last 2 will 
operate in extended MSEM mode) 

CRASH TASK GENERATED ERROR CODES 

0093 A BP task has crashed 

FLOPPY TASK GENERATED ERROR CODES 

0095 The floppy disk controller chip could not be resel 
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A.5 TROUBLESHOOTING 

A.5.13 BP SYSTEM ERROR CODES (1 of 2) 

ERROR ERROR CODE DESCRIPTION 
CODE 

APPENDIX A VS-SE/GE 

OOEO Unable to load code to workstation 0. <Power the workstation off and 
on to attempt to clear the condition> 

OOEl Main Memory parity error occurred during a CODE RAM DAM 

OOE2 Main Memory OMA attempted to access a non-existent address 

OOE3 BP DATA RAM parity error has occurred 

OOE4 PDA of IPL disk <passed from diagnostics) not found in PDA table 

OOE5 A Pascal exception of unknown origin has occurred 

OOE6 An invalid device adapter type value has been detected 

OOE7 OMA operation between DATA RAM and Main Memory timed out 

OOE8 The CP set an illegal command out area code 

OOE9 Repeated OMA attempts for the command out area failed, BP initiates 
entry into cont1ol mode 

OOEA Repeated OMA attempts for the processor interrupt area failed, BP 
initiates entry into control mode 

OOE!3 A SIO/CIO raced with an EC or NC Iosw <possible OS failure>. BP 
initiates entry into control mode 

OOEC An IRQ/DAR raced with an EC or NC Iosw <possible OS failure>. BP 
initiates entry into control mode 

OOED Main Memory error correction count exceeds its limit (i.e. 1>, BP 
initiates entry into control mode 

OOEE File not found <Control Mode> 

OOEF Library not found <Control Mode> 

OOFO Device not found <Control Mode> 

OOFl File not open <Control Mode> 
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A.5 TROUBLESHOOTING -- -· . - . --

A.5.13 BP SYSTEM ERROR CODES (2 of 2) 

ERROR ERROR CODE DESCRIPTION 
CODE 

VTOC Error <Control Mode> 

End of file <Control Mode> 

APPENDIX A VS-SE/GE 

OOF2 

OOF3 

OOF4 

OOF5 

OOF6 

IPL device returned damage status <Control Mode> 

OOF7 

IPL device was not-ready - intervention required <Control Mode> 

BP memory or disk address error while accessing IPL device <Control 
Mode> 

File error in getting control mode pointers 
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A.5 TROUBLESHOOTING ---- - -- ---~--------- -- -

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (1 of 14) 

The following error codes are generated by the Diagriostic Monitor files 
'@MCBOOT@' and '@MCIPL@' in '@SYSTEM@; '@NORMAL@' and '@MONISIO@' in '@DIAST@', 
and '@MONITOR', '@MONISIO'. and '@MONWSO@' in '@DIAGMN@'. 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

. --- ------ --------------·--------------------

41 BOOTSTRAP LOADER (@MCBOOT@) 

4110 
4111 
4112 
4114 
4116 
4118 
4119 
411 A 
411 c 
411 E 
4120 
4121 
4122 
4124 
4126 
4128 
412A 
412B 
4 l 2C 

Unlabeled Volume <VOLl Missing> 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data> 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data) 
FDXl ID Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 

SELF TEST MONITOR = @NORMAL@ in @DIAGST@ 

4131 
4132 
4133 
4134 
4136 
4138 
413A 
413B 
413C 
413E 

741-1705-2 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extents Greater Than 3 

A-76 

Volume Label 
Volume Label 
Volume Label 
Volume Label 
Volume Label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 

Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
Self-Test Monitor 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (2 of 14) · 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

DIAGNOSTIC MONITOR = @MONITOR in @DIAGMN@ 

4141 
4142 
4143 
4144 
4146 
4148 
414A 
414B 
414C 
414E 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data> 
Library Not Found 
Fi 1 e Not Found 
FDR 1 Not Found 
Extents Greater Than 3 

SYSTEM LOADER = @MCIPL@ IN @SYSTEM@ 

Media Error 4151 
4152 
4153 
4154 
4156 
4158 
415A 
415B 
415C 
415E 

Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data> 
Library Not Founrl 
File Not Found 
FDR 1 Not Found 
Extents Greater Than 3 

41F3 Invalid Hardware Configuration 
41F4 Floppy Status Error 
41FD BP RAM Parity Error 
41FE BP RAM Parity Error 
41FF Unknown Interrupt on BP 
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Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 
Diagnostic Monitor 

System Loader 
System Loader 
Sys tern Loader
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
System Loader 
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A.5 TROUBLESHOOTINC.. 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (3 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

42 SELF TEST MONITOR (@NORMAL@ IN @DIAGST@) 

420F 
4210 
4211 
4212 
4214 
4216 
4218 
4219 
421A 
421C 
421E 
4220 
4221 
4222 
4224 
4226 
4228 
422A 
422B 
422C 

Incompatible Version of Self-Test Code 
Unlabeled Volume <VOLl Missing> 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data> 
Media l:.rror 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data> 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data> 
FDXl ID Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 

Volume Label 
Volume label 
Volume label 
VolumL· label 
Volume label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 

WORKSTATION FILE= @MONISIO IN @DIAGST@ (SIO) 

4231 
4232 
4233 
4234 
4236 
4238 
423A 
423B 
423C 
423E 
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Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data) 
Library Not Found 
Fi 1 e Not Found 
FDRl Not Found 
Extents Greater Than 3 

A-78 

·Workstation File 
Workstation File 
Workstation File 
Workstation Fi le 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (4 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

WORKSTATION FILE= @MONISIO IN @DIAGST@ ([U]ISIO) 

4241 Media Error Work s ta t i on Fi 1 e 
4242 Controller Hardware Error Workstation Fi le 
4243 Checksum Does Not Match Workstation Fi 1 e 
4244 Drive Not Ready Workstation Fi 1 e 
4246 Program Error <Divide> Workstation Fi 1 e 
4248 Program Error <Data> Workstation Fi 1 e 
424A Library Not Found Workstation Fi 1 e 
424B Fi 1 e Not Found Workstation Fi 1 e 
424C FORl Not Found Workstation Fi 1 e 
424E Extents Greater Than 3 Wo r ~- s t a t i on Fi 1 e 

42 SELF TEST DIAGNOSTIC TEST 2 = @BT0500@ IN @DIAGST@ 

4261 Media Error Diagnostic Test 2 
4262 Controller Hardware Error· Diagnostic Test 2 
4263 Checksum Does Not Match Diagnostic Test 2 
4264 Drive Not Ready Diagnostic Test 2 
4266 Program Error <Divide> Diagnostic Test 2 
4268 Program Error <Data) Diagnostic Test 2 
426A Library Not Found Diagnostic Test 2 
4268 File Not Found Diagnostic Test 2 
426C FDR 1 Not Found Diagnostic Test 2 
426E Extents Greater Than 3 Diagnostic Test 2 

SELF TEST DIAGNOSTIC TEST 3 = @CT0500@ I @CT0100@ IN @DIAGST@ 

4271 Media Error Diagnostic Test 3 
4272 Controller Hardware Error Diagnostic Test 3 
4273 Checksum Does Not Match Diagnostic Test 3 
4274 Drive Not Ready Diagnostic Test 3 
4276 Program Error <Divide> Diagnostic Test 3 
4278 Program Error <Data) Diagnostic Test 3 
427A Library Not Found Diagnostic Test 3 
4278 File Not Found Diagnostic Test 3 
427C FDRl Not Found Diagnostic Test 3 
427E Extents Greater Than 3 Diagnostic Test 3 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES \S of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SELF TEST DIAGNOSTIC TEST 4 = @CTOBOO@ I @CT0200@ IN @DIAGST@ 

4281 Media Error- Diagnostic Test 4 
4282 Controller Hardware Error· Diagnostic Test 4 
4283 Checksum Does Not Match Diagnostic Test 4 
4284 Dr-ive Not Ready Diagnostic Test 4 
4286 Progr-am Error <Divide> Diagnostic Test 4 
4288 Progr·am Error <Data> Diagnostic Test 4 
428A Library Not Found Diagnostic Test 4 
4288 File Not Found Diagnostic Test 4 
428( FDRl Not Found Diagnostic Test 4 
428E Extents Greater" Than 3 Diagnostic Test 4 

SELF TEST DIAGNOSTIC TEST 5 = @CTOBOO@ I @CT0300@ 1N @DIAGST@ 

4291 Media F.rroi- Diagnostir Test 5 
4292 Controller Ha1·dware Error· Diagnos;:ic Test 5 
4293 Checksum Does Not Match Diagnostic Test 5 
4294 Drive Not Ready Diagnostic Test 5 
4296 Program Error <Divide> Diagnostic Test 5 
4298 Program Ei-ror <Data> Diagnostic Test 5 
429A Librai-y Not Found Diagnostic Test 5 
4298 File Not Found Diagnostic Test 5 
429C FDRl Not Found Diagnostic Test 5 
429E Extents Gr-eater Than 3 Diagnostic Test 5 

SELF TEST DIAGNOSTIC TEST 6 = @MTOSOO@ I @MT0100@ IN @DIAGST@ 

42Al Media Error Diagnostic Test 6 
42A2 Controller Hardware Error Diagnostic Test 6 
42A3 Checksum Does Not Match Diagnostic Test 6 
42A4 Drive Not Ready Diagnostic Test 6 
42A6 Program Ei-ror <Divide) Diagnostic Test 6 
42A8 Program Error <Data> Diagnostic Test 6 
42AA Library Not Found Diagnostic Test 6 
42A8 File Not Found Diagnostic Test 6 
42AC FDRl Not Found Diagnostic Test 6 
42AE Extents Greater Than 3 Diagnostic Test 6 
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A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (6 of 14) 

TEST ERROR T~ST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SELF TEST DI AG NOS r IC TEST 7 = @BT0800@ I @BT0900@ IN @DIAGST@ 

4281 
4282 
4283 
4284 
4286 
4288 
428A 
4288 
42BC 
42BE 

Media Error 
Contrnl ler Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Erroi" <Divide> 
Program Erro1· <Data> 
Library Not Found 
File Not Found 
FDRl Not Found 
Extents Greater Than 3 

Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic 1est 7 
Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic Test 7 
Diagnostic Test 7 

SELF TEST DIAGNOSTIC TEST 8 = @MT0200@ IN @DIAGST@ 

Media Error 42C1 
42C2 
42C3 
42C4 
42C6 
42C8 
42CA 
42CB 
42CC 
42CE 

Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data) 
Library Not Found 
File Not Found 
FDRl Not Found 
Extents Greater Than 3 

42EO SIO Time Out 
42El SIO Overrun 
42E2 SIO Data RAM Parity Error 
42E3 SIO Serial Parity Error 
42E4 <U>ISIO Time Out 
42E5 <U>ISIO Memory Parity 
42E6 <U>ISIO Data RAM Parity Error 
42E7 <U>ISIO Power Up Failed 
42E8 <U>ISIO Data Link Ti~e Out 
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Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Test 8 
Diagnostic Te~t 8 
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A.5 TROUBLESHOOTING 

A.5.14 DIAGl-40STIC MONITOR ERROR CODES (7 of 14) 

TEST ERROR TEST TITLE ANO ERROR CODE DESCRIPTION 
CODE 

SELF TEST DIAGNOSTIC TEST 8 = @MT0200@ IN @OIAGST@ (CON'T) 

42E9 <U>ISIO FIFO Parity 
42EA Won 'jtatlon Powered Off 
42EB Workstation Coa<lal Parity Error 
4 2 EC Wo r k s t a t i on Me mo r y par i t y E r ro r 
42ED Work~tatlon Has No Code 
42EE Workstation Sta tu"; Invalid 
42F2 CPU Failure 
42F3 Invalid Hardware Configuration 
42F4 Floppy Status En·or 
42F5 No Terminal ID Byte Found 

43 SELF TEST DIAGNOSTIC TEST 1.1 = @STOSOO@ IN @DIAGST@ 

4351 Media Error Diagnostic Test 
4352 Controller Hardware Error Diagnostic Test 
4353 Checksum Does Not Match Diagnostic Test 
4354 Drive Not Ready Diagnostic Test 
4356 Program Error (Divide) Diagnostic Test 
4358 Program Error <Data> Diagnostic Test 
435A Library Not Found Diagnostic Test 
4358 File Not Found Diagnostic Test 
435C FDRl Not Found Diagnostic Test 
435E Extents Greater Than 3 Diagnostic Test 

SELF TEST DIAGNOSTIC TEST 1.2 = @ST0800@ IN @DIAGST@ 

4361 Media Error Diagnostic Test 
4362 Controller Hardware Error Diagnostic Test 
4363 Checksum G1es Not Match Diagnostic Test 
4364 Drive Not Ready Diagnostic Test 
4366 Program Error <Divide> Diagnostic Test 
4368 Program Error <Data> Diagnostic Test 
436A Library Not Found Diagnostic Test 
4368 File Not Found Diagnostic Test 
436C FDR 1 Not Found Diagnostic Test 
436E Extents Greater Than 3 Diagnostic Test 

1. l < SIO> 
1. 1 < SIO> 
l. l < SIO> 
1. l < SIO> 
1. 1 < SIO> 
l. l < SIO> 
l. 1 < SIO> 
l. 1 < SIO> 
1. l <SIO> 
l. 1 < SIO) 

l .2 < ISIO> 
l. 2 <ISIO> 
l. 2 CTS!O> 
l.: <ISIO> 
l. 2 <ISIO> 
1. 2 <ISIO> 
1. 2 < ISIQ) 
1. 2 <ISIO> 
1. 2 CISIO> 
1. 2 <ISIO> 
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Jl .5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (8 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SELF TEST OVERLAY 4 = @CMOBOO@ I @CM02UO@ IN @DIAGST@ 

4381 Medi a Error Overlay 4 
4382 Controller Hardware Error Overlay 4 
4383 Checksum Does Not Match Overlay 4 
4384 Drive Not Ready Overlay 4 
4386 Program Errnr <Divide> Overlay 4 

SELF TEST OVERLAY 4 = @CM0800@ I @CM0200@ IN @DIAGST@ (CON'T) 

4388 Program Error <Data) Overlay 4 
438A Library Not Found Overlay 4 
4388 Fi le Not Found Overlay 4 
438C FDR 1 Not Found Overlay 4 
438E Extents Greater Than 3 Overlay 4 

SELF TEST OVERLAY 5 = @CMOBOO@ I @CM0300@ IN @DIAGST@ 

4391 Media Error Overlay 5 
4392 Controller Hardware Error Overlay 5 
4393 Checksum Does Not Match Overlay 5 
4394 Drive Not Ready Overlay 5 
4396 Program Error <Divide) Overlay 5 
4398 Program Error <Data) Overlay 5 
439A Library Not Found Overlay 5 
4398 File Not Found Overlay 5 
439C FDR l Not Found Overlay 5 
439E Extents Greater Than 3 Overlay 5 

SELF TEST OVERLAY 6 = @MMOSOO@ I @MM0100@ IN @DIAGST@ 

43Al Media Error Overlay 6 
43A2 Controller Hardware Error Overlay 6 
43A3 Checksum Does Not Match Overlay 6 
43A4 Drive Not Ready Overlay 6 
43A6 Program Error <Divide) Overlay 6 
43A8 Program Error <Data> Overlay 6 
43AA Library Not Found Overlay 6 
43AB File Not Found Overlay 6 
43AC FDRl Not Found Overlay 6 
4JAE Extents Greater Than 3 Overlay 6 
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A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (9 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

44 IPL SYSTEM LOADER (@MCIPL@ IN @SYSTEM@) 

440F Incompatible Version of Self-Test Code 
4410 Unlabeled Volume <VOLl Missing) 
4411 Media Error Volume Label 
4412 Controller Hardware Error Volume label 
4414 Drive Not Ready Volume label 
4416 Program Error <Divide) Vo 1 ume label 
4418 Program Error <Data> Volume label 
4419 Media Error Bit Map 
441A Controller Hardware Error Bit Map 
441C Drive Not Ready Bit Map 
441E Program Error (Divide) Bit Map 
4420 Program Error <Data> Bit Map 
4421 Medi a Error VTOC 
4422 Controller Hardware Error VTOC 
4424 Drive Not Ready VTOC 
4426 Program Error <Divide) VTOC 
4428 Program Error <D~tal VTOC 
442A FDXl ID Does Not Match VTOC 
4428 FDX2 ID Does Not Match VTOC 
442C FDRl ID Does Not Match VTOC 

4431 Media Error Workstation Fi 1 e 
4432 Controller Hardware Error Workstation Fi 1 e 
4433 Checksum Does Not Match Wo;·k. station File 
4434 Drive Not Ready Workstation File 
4436 Program Error <Divide> Workstation File 
4438 Program Error <Data> Workstation Fi 1 e 
443A Library Not Found Workstation File 
4438 File Not Found Workstation Fi 1 e 
443C FDRl Not Found Workstation Fi 1 e 
443E Extents Greater Than 3 Workstation Fi 1 e 
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A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (10 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

SYSTEM FILE = @MCCP5@ I @MCCP7@ IN @SYSTEM@ 

4461 
4462 
4463 
4464 
4466 
4468 
446A 
446B 
446C 
44uE 

Medi a Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error (Divide) 
Program Error <Data> 
Library Not Found 
Fi le Not Found 
FDR l Not Found 
Extents Greater Than 3 

SYSTEM FILE = @MCBP2@ IN @SYSTEM@ 

44Cl 
44C2 
44C3 
44C4 
44C6 
44C8 
44CA 
44CB 
44CC 
44CE 
44EO 
44El 
44E2 
44E3 
44E4 
44E5 
44E6 
44E7 
44E8 
44E9 
44EA 
44F.B 
44EC 
44ED 
44EE 
44FO 
44Fl 
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Medi a Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data) 
Library Not Found 
Fi le Not Found 
FDR l Not Found 
Extents Greater Than 3 
SIO Ti me Out 
SIO Overrun 
SIO Data RAM Parity Error 
SIO Serial Parity Error 
<U) IS IO Ti me Out 
(LJ)ISIO Memory Parity 
(LJ)ISIO Data RAM Parity Error 
(LJ)ISIO Power Up Failed 
(LJ)ISIO Daca Link Time Out 
<U>ISIO FIFO Parity 
Workstation Powered Off 
Workstation Coaxial Parity Error 
Workstation Memory parity Error 
Workstation Has No Code 
Workstation Status Invalid 
OMA Time Out 
OMA Failure 
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CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 
CP Microcode File 

@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
@MCBP2@ File 
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A.5 TROUBLESHOOTING 
- --- --- ---

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (11 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

-- ----------·-- - ------ -------------~~---------

SYSTEM FILE = @MCBP2@ IN @SYSTEM@ (CON'T) 

44F2 CPU Failure 
44F3 Invalid Hardware Configuration 
44F4 Floppy Status Error 

45 DIAGNOSTIC MONITOR = @MONITOR IN @DIAGMN@ 

4505 
450F 
4Sl0 
4511 
4512 
4514 
4516 
4518 
4519 
451 A 
451C 
451E 
4520 
4521 
4522 
4524 
4526 
4528 
452A 
4528 
452C 

Monitor Message Buffer Overflow 
Incompatible Version Of Diagnostic Code 
Unlabeled Volume <VOLl Missing) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data) 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error <Data> 
Media Error 
Controller Hardware Error 
Drive Not Ready 
Program Error (Divide) 
Program Error <Data) 
FDXl ID Does Not Match 
FDX2 ID Does Not Match 
FDRl ID Does Not Match 

TEST TABLE FILE= @MONTBL@ in @DIAGMN@ 

4531 Media Error 
4532 Controller Hardware Error 
4533 Checksum Does Not Match 
4534 Drive Not Ready 
4536 Program Error (Divide) 
4538 Program Error <Data) 
453A Library Not Found 
453B File Not Found 
453C FDRl Not Found 
453E Extents Greater Than 3 

741-1705-2 A-86 

Volume Label 
Volume Label 
Volume Label 
Volume Label 
Volume Label 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
Bit Map 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 
VTOC 

Test Table Fi 1 e 
Test Table Fl le 
Test Table Fi 1 e 
Test Table Fi 1 e 
Test Table Fi 1 e 
Test Table Fi 1 e 
Test Table Fi le 
Test Table Fi 1 e 
Test Table Fi le 
Test Table Fi le 
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A.5.14 DIAGNOSTIC MONITOR ERROR CODES (12 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

WORKSTATION FILE= @MONWSO@ IN @DIAGMN@ 

4541 
4542 
4543 
4544 
4546 
4548 
45tlA 
4548 
454C 
454E 

Media Errnr 
Controlli:>r Hardware Error
Chec~~um Does Not Match 
Drive Not Ready 
Program Error <Divide> 
Program Error <Data; 
Library Not Found 
File Not Found 
FDRl Not Found 
Extents Greater Than 3 

ISIO FILE= @MONISIO@ IN @DIAGMN@ 

4551 
4552 
4553 
4554 
4556 
4558 
455A 
4558 
455C 
455E 
45EO 
45El 
45E2 
45E3 
45E4 
45E5 
45E6 
45E7 
45E8 
45E9 
45EA 
45EB 
45EC 
45ED 
45EE 
45FO 
45Fl 
45F2 

741-1705-2 

Media Error 
Controller Hardware Error 
Checksum Does Not Match 
Drive Not Ready 
Program Error <Divide) 
Program Error <Data) 
Library Not Found 
File Not Found 
FDR l Not Found 
Extents Greater Than 3 
SIO Ti me Out 
SIO Overrun 
SIO Data RAM Parity Error 
SIO Serial Parity Error 
<UHSIO Ti me Out 
<U>ISIO Memory Parity 
(LJ)ISIO Data RAM Parity Error 
(LJ)ISIO Power Up Failed 
(LJ)ISIO Data Link Time Out 
(LJ)ISIO FIFO Parity 
Workstation Powered Off 
Workstation Coaxial Parity Error 
Workstation Memory parity Error 
Workstation Has No Code 
Workstation Status Invalid 
DMA Time Out 
DMA Failure 
CPU Failure 

A-87 

Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 
Workstation File 

ISIO Fi le 
ISIOFile 
ISIOFile 
ISIOFile 
ISIOFile 
ISIOFile 
ISIOFile 
ISIOFile 
ISIOFile 
ISIO Fi le 
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A.5 TROUBLESHOOTING 

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (13 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

ISIO FILE = @MONl)IO@ IN @DIAGMN@ (Cont'd) 

'l5F3 Invalid Hardware Configuration 
45F4 Floppy Status Error 
45F5 No Terminal ID Byte Found 
45FA Lost Data Set ready 
45FB Transmit Data Error 
45FC Receive Data Error 

46 DIAGNOSTIC MONITOR TEST FILES 

46X1 Media Error 
4L,X2 Controller Hardware Error 
46X3 Checksum Does Not Match 
46X4 Drive Not Ready 
46X6 Program Error <Divide) 
46X8 Program Error <Data> 
46XA Library Not Found 
46XB File Not Found 
46XC FDRl Not Found 
46XE Extents Greater Than 3 

47 DIAGNOSTIC MONITOR TEST FILES 

47Xl Media Error 
47X2 Controller Hardware Error 
47X3 Checksum Does Not Match 
47X4 Drive Not Ready 
47X6 Program Error <Divide) 
47X8 Program Error <Data) 
47XA Library Not Found 
47XB File Not Found 
47XC FDRl Not Found 
47XE Extents Greater Than 3 

48 DIAGNOSTIC MONITOR OVERLAY FILES 

48Xl Media Error 
48X2 Controller Hardware Error 
48X3 Checksum Does Not Match 
48X4 Drive Not Ready 
48X6 Program Error <Divide) 

Test File X 
Test File X 
Test File X 
Test File X 
Test File X 
Test File X 
Test File X 
Test File X 
Test File X 
Test File X 

Test Fi le x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 
Test Fi 1 e x + 

Test File X 
Test File X 
Test File X 
Test File X 
Test Fi le X 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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A.5 TROUBLESHOOTING -- -

A.5.14 DIAGNOSTIC MONITOR ERROR CODES (14 of 14) 

TEST ERROR TEST TITLE AND ERROR CODE DESCRIPTION 
CODE 

48 DIAGNOSTIC MONITOR OVERLAY FILES (CONT'D) 

48X8 Program Error <Data> Test 
48XA Library Not Found Test 48XB File Not Found Test 48XC FDRl Not Found Te' t 48XE Extents Greater Than 3 Test 

49 DIAGNOSTIC MONITOR OVERLAY FILES 

49Xl Media Error Test 49X2 Controller Hardware Error Test 49X3 Checksum Does Not Match Test 4qx4 Drive Not Ready Test 
49X6 Program Error <Divide) Tes~ 49X8 Prcgrarn Error <Data> Tes L 49XA Library Not Found Test 49XB File Not Found Test 49XC FOR 1 Not Found Test 49XE Extents Greater Than 3 Test 

File x 
File x 
File x 
Fi le x 
File x 

File X + 15 
File X + 15 
File X + 15 
File X + 15 
File X + l 5 
Fi le X + 15 
File X + 15 
File X + 15 
File X + 15 
File X + 15 
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A.5 TROUBLESHOOTING 

A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (1 of 13) 

Unless otherwise noted, the following Diagnostic Error Codes are CRAM-based 
error codes displayed when a failure occurs during the execution of a Self-Test 
Diagnostic program. 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

48 CP CONTROL MEMORY AND COMMUNICATIONS SELF-TEST 
DIAGNOSTIC (@CT0100@ from @DIAGST@ Execution) 

4B80 Central Processor does not respond to HALT command from Bus Proc-
essor or CP, MIC cannot be loaded to zero <O> from BP 

4B81 Data miscompare on low halfword of Control Memory 
4B82 Central Processor External Bus error 
4B83 Unable to Read/Write Control Memory 
4B84 Data miscompare on middle halfword of Control Memory 
4B85 Data miscompare on high halfword of Control Memory 
4B86 Central Processor MIC data miscompare 
4B87 Data bit and possible addressing error when accessing low halfword 

of Control Memory 
4B88 Data bit and possible addressing error when accessing middle 

halfword of Control Memory 
4B89 Data bit and possible addressing error when accessing high halfword 

of Control Memory 

4B8A Error in address line, Control Memory low halfword overwritten 
4B8B Error in address line, Control Memory middle halfword overwritten 
4B8C Error in address line, Control Memory high halfword overwritten 
4B8D Data miscompare in Read/Write sequence for Control Memory low 

halfword 
4B8E Data miscompare in Read/Write sequence for Control Memory middle 

halfword 
4B8F Data miscompare in Read/Write sequence for Control Memory high 

halfword 

4B90 Possible memory pattern sensitivity error <noise> on Control Memory 
low halfword 

4B91 Possible memory pattern sensitivity error <noise) on Control Memory 
middle halfword 

4B92 Possible memory pattern sensitivity error <noise> on Control Memory 
high halfword 

4B93 Central Processor hardware status register error: Bit O not set 
after issuing halt 

4B94 Central Processor hardware status register error: Bit l not reset 
when comparator disabled 
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A.5 TROUBLESHOOTING 

A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (2 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

48 CP CONTROL MEMORY AND COMMUNICATIONS SELF-TEST 
DIAGNOSTIC (@CT0100@ from @DIAGST@ Execution) \CONT'D) 

4B95 Central Processor hardware status register error: Bit l not set 
when comparator enabled 

4B96 Central Processor hardware status register error: Bit 0 not set 
after execution of NOP instruction which should indicate halt 

4B97 Central Processor Halted interrupt not detected after execution of 
NOP instruction 

4B98 CP hardware status register error: Central Processor CIO 7 status 
bit (bit 3) not set after execution of a NOP instruction 

4B99 CP Halted interrupt not detected when a CIO 7 instruction executed 

4B9A CP hardware status register error: Central Processor CIO 7 status 
bit (bit 3) not reset after execution of a NOP instruction 

4B9B Sync interrupt not detected when comparator was enabled and MIC and 
compdrator address should have been the same 

4B9C Forced parity error not detected 
4B9D Control Memory parity check error, Possible open on data line for 

low halfword of control memory 
4B9E Control Memory parity check error, Possible open on data line for 

middle halfword of control memory 
4B9F Control Memory parity check error, Possible open on data line for 

high halfword of control memory 

4BAO Central Processor MIC value incorrect after step 
4BA1 Central Processor I03 status bit not cleared 
4BA2 BP I03 status bit not reset 
4BA3 Central Processor I04 status bit not cleared 
4BA4 BP I04B status bit not set after clear I04B executed by CP 
4BA5 BP I04B status bit not cleared by Central Processor 
4BA6 BP I03 status bit not set 
4BA7 BP I04B status bit not set 
4BA8 I04B status bit not set by BP command 
4BA9 I03 status bit not set by BP command 

4BAA I03 interrupt not detected when I03 cleared 
4BAB I04B interrupt not detected when I04B cleared 
4BAC Central Processor not halted at CIO 7 instruction 
4BAD Sync interrupt not received with comparator disables 
4BAE MIC incorrect after CIO 7 executed 
4BAF Central Processor not halted at Sync address with Sync halt enable 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (3 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

48 CP CONTROL MEMORY AND COMMUNICATIONS SELF-TEST 
DIAGNOSTIC (@CT0100@ from @DIAGST@ Execution) (CONT'D) 

4880 Sync interrupt not taken with sync halt enable 
4881 Halt interrupt not taken with sync halt enable 
4882 Unexpected C-8us latch contents after ORI instruction 
4883 Multiple Halt interrupts occurred 
4884 Multiple 1048 interrupts occurred 
4885 Multiple I03 interrupts occurred 
4886 Multiple Sync interrupts occurred 
4887 Time-out on Free-Running Test, Halt interrupt should have occurred 

4C CENTRAL PROCESSOR OPERATIONAL SELF-TEST DIAGNOSTIC 
(@CT0200@ from @DIAGST@ Execution) 

4C80 Ti me-out error; Centra 1 Processor did not ha 1 t when expected or 
halt interrupt was not detected, Probable CP or Main Memory failure 

4C90 CP detected error in Central Processor or Main Memory 

4CFC Multiple Halt interrupts occurred 
4CFD Multiple I03 interrupts occurred 
4CFE Multiple 1048 interrupts occurred 
4CFF Multiple Sync interrupts occurred 

40 CENTRAL PROCESSOR INTEGRITY SELF-TEST DIAGNOSTIC 
(@CT0300@ from @DIAGST@ Execution) 

4080 Time-out error; Central Processor did not halt when expected or 
halt interrupt was not detected, Probable CP or Main Memory failure 

4090 Central Processor detected error in Central Processor or Main Memory 

4DFC Multiple Halt interrupts occurred 
40FO Multiple I03 interrupts occurred 
40FE Multiple I04B interrupts occurred 
40FF Multiple Sync interrupts occurred 

4Ex CENTRAL PROCESSOR/CACHE/MAIN MEMORY (INTEGRITY) SELF-TEST 
DIAGNOSTIC (@MT0100@ from @DIAGST@ Execution) 

4E80 Time-out error; Central Processor did not halt when expected or 
halt interrupt was not detected, Probable CP or Main Memory failure 

4E90 Central Processor detected error in Central Processor or Main 
Memory PCA 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (4 of 13) 

---·-- --------- - ---·- ----·------------------

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

4Ex CENTRAL PROCESSOR/CACHE/MAIN MEMORY (INTEGRITY) SELF-TEST 
DIAGNOSTIC (@MT0100@ from @DIAGST@ Execution) (CONT'D) 

4EFC Multiple Halt interrupts occurred 
4EFD Multiple I03 interrupts occurred 
4EFE Multiple I04B interrupts occurred 
4EFF Multiple Sync interrupts occurred 

4EA DUAL PROCESSOR (BP and CP) TO MAIN MEMORY /CACHE SELF-TEST 
DIAGNOSTIC (@MM0200@ from @DIAGST@ Execution) 

4EAO Central Processor detected error in CP or Main Memory PCA 
4EA1 BP detected incomplete OMA during Main Memory WRITE operation 
4EA3 BP detected incomplete OMA during Main Memory READ operation 
4EA4 BP detected data miscompare in READ/WRITE sequence for Main Memory 
4EA5 BP detected data miscompare in READ/WRITE sequence for Main Memory 
4EA6 BP detected data miscompare in READ/WRITE sequence for Main Memory 
4EA7 BP detected data miscompare in READ/WRITE sequence for Main Memory 

4EAA Ti me-out error; Centra 1 Processor did not HALT when expected or 
HALT interrupt was not detected, Probable CP or MM failure. 

4EAC Central Processor HALTed at an undefined location 
4EAD Unrecoverable <Fatal) error occurred 
4EAE Central Processor HALTed at an incorrect location 
4EAF Multiple interrupts occurred 

4F BUS PROCESSOR/MAIN MEMORY OMA SELF-TEST DIAGNOSTIC 
(@BT0900@ from @DIAGST@ Execution) 

4F01 Continuous Main Memory error correction count interrupt 
4F02 Continuous Bus Processor/Main Memory OMA interrupt 
4F03 Continuous Central Processor sync interrupt 
4Fll DRAM MAR data compare failure 

4F21 DRAM MAR changed after diagnostic ripple with ripple controls equal 
to 1 zero 1 

4F22 DRAM MAR incorrect value after diagnostic ripple with ripple con
trols equal to 1 one 1 

4F23 DRAM MAR incorrect value after diagnostic ripple with ripple con
trols equal to 1 two 1 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (5 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

4F BUS PROCESSOR/MAIN MEMORY OMA SELF-TEST DIAGNOSTIC 
(@BT0900@ from @DIAGST@ Execution) (CONT'D) 

4F31 Main Memory MAR low data compare failure 
4F32 Main Memory MAR high data compare failure 
4F41 Main Memory MAR low incorrect value after diagnostic ripple 
4F42 Main Memory MAR high incorrect value after diagnostic ripple 
4F81 No DMA completion interrupt on transfer from DRAM to Main Memory 

address 'zero' 
4F82 No DMA completion interrupt on transfer from Main Memory address 

'zero' to DRAM address displayed 
4F83 No data transferred on DMA from Main Memory address 'zero' to DRAM 

address displayed 
4F84 DRAM addressing failure: Actual address of transfer displayed not 

equal to Expected address 

4F9l No DMA completion interrupt on transfer from DRAM to Main Memory 
address 'zero' 

4F9:? No DMA completion interrupt on transfer from Main Memory to DRAM 
address 'zero' 

4F93 Data bus failure: Received data not equal to expected data 
4F94 Bus Processor DMA error status bi ts set on transfer from DRAM to 

Main Memory address 'zero', <Bus Processor status displayed> 
4F95 Bus Processor DMA error status bits set on transfer from Main 

Memory to DRAM address 'zero', <Bus Processor status displayed> 

4FA1 No DMA completion interrupt on transfer from DRAM to Main Memory 
address 'zero' 

4FA2 Bus Processor DMA error status bi ts set on transfer from DRAM to 
Main Memory address 'zero', <Bus Processor status displayed) 

4FA3 No DMA completion interrupt on transfer from Main Memory to DRAM 
address 'zero' 

4FA4 BP DMA error status bits set on transfer from DRAM to Main Memory 
address 'zero' 

4FA5 Data received from Main Memory did not match expected data 
4FA6 No DMA completion interrupt on transfer from DRAM address 'zero' to 

Main Memory address displayed 
4FA7 BP DMA error status bi ts set on transfer from DRAM address 1 zero' 

to Main Memory address displayed 
4FA8 Main Memory Invalid Memory Address <IMA> status bit set on access 

to valid Main Memory location 
4FA9 DRAM data altered on Main Memory IMA fault 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (6 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

4F BUS PROCESSOR/MAIN MEMORY OMA SELF-TEST DIAGNOSTIC 
(@BT0900@ from @DIAGST@ Execution) (CONT'D) 

4FAA No OMA completion interrupt on transfer from DRAM address 'zero' to 
Main Memory scan address displayed 

4FAB Bus Processor OMA error status bits set on transfer from DRAM 
address 'zero' to Main Memory scan address displayed 

4FAC Main Memory addressing failure: Data received from Main Memory 
scan location did not match expected data 

4FAD Main Memory addressing failure: Data received from Main Memory 
test location did not match expected data 

4FAE DRAM data altered by OMA to Main Memory test location 
4FAF Access to Main Memory address greater than Lowest Word Address 

<LWA> set by Central Processor; sizing did not generate IMA fault 

4FD8 No OMA completion interrupt on multiword transfer from DRAM to Main 
Memory with MAR ripple equal to one 

4FD9 OMA register count fault: Received Value did not equal Expected 
Value 

4FE1 Unexpected interrupt from Main Memory ECC logging counter after 
initial programming 

4FE2 No OMA comp 1 et ion interrupt on 2K ha 1 fword transfer from DRAM to 
Main Memory 

4FE3 Bus Processor DMA error status bits set on 2K halfword transfer 
from DRAM to Main Memory 

4FE4 Unexpected interrupt from ECC logging counter on 2K halfword trans
fer from DRAM to Main Memory 

4FE5 No DMA completion interrupt on 2K halfword transfer from DRAM to 
Main Memory while operating in the non-ECC mode 

4FE6 Bus Processor OMA error status bi ts set on 2K halfword transfer 
from DRAM to Main Memory while operating in the non-ECC mode 

4FE7 Unexpected interrupt from ECC logging counter on 2K halfword trans
fer from DRAM to Main Memory while operating in the non-ECC mode 

4FE8 No OMA completion interrupt on 2K halfword transfer to DRAM from MM 
4FE9 Bus Processor DMA error status bits set on 2K halfword transfer to 

DRAM from Main Memory 
4FEA Single-bit Main Memory error not corrected on 2K OMA transfer 
4FEB Incorrect number or error corrections logged on 2K DMA transfer 
4FEC No DMA completion interrupt on 2K halfword transfer from DRAM to 

Main Memory while operating in the non-ECC mode 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (7 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

4F BUS PROCESSOR/MAIN MEMORY OMA SELF-TEST DIAGNOSTIC 
(@BT0900@ from @DIAGST@ Execution) (CONT'D) 

4FED Bus Processor OMA error status bits set on 2K halfword transfer 
from DRAM to Main Memory while operating in the non-ECC mode 

4FEE Unexpected interrupt from ECC logging counter on 2K halfword trans
fer from DRAM to Main Memory while operating in the non-ECC mode 

4FEF No OMA completion interrupt on attempted 2K halfword transfer to 
DRAM from Main Memory with uncorrectable data 

4FFO BP Main Memory ECC status bit not set after Main Memory read of 
uncorrectable data 

4FF1 Correctable ECC logging interrupt did not occur with limit count 
equal to transfer length and single-bit error correction attempted 

4FF2 OMA operation did not abort on Main Memory uncorrectable ECC error 
4FF3 No OMA completion interrupt on attempted transfer from Main Memory 

address 100000 HEX to DRAM 
4FF4 Bus Processor Main Men1ury Invalid Memory Address <IMA) status bit 

not set after attempted access to Main Memory location 100000 HEX 
4FF5 OMA operation did not abort on Main Memory IMA error 

4FF6 No OMA completion interrupt on attempted 2K halfword DRAM to Main 
Memory transfer with bad DRAM ~arity 

4FF7 Bus Processor Main Memory DSB status bit not set after attempted 
read of DRAM with bad parity 

4FF8 OMA operation did not abort on DRAM parity error 
4FF9 No OMA completion interrupt on DRAM to Main Memory transfer after 

correcting DRAM parity 
4FFA Bus Processor OMA error sta :us bit set on DRAM to Main Memory 

transfer after correcting DRAM parity 

4FFB Unexpected interrupt from ECC logging counter on DRAM to Main 
Memory transfer after correcting DRAM parity 

4FFC No OMA completion interrupt on two-halfword transfer to DRAM form 
Main Memory to start PIT clock 

4FFD No OMA comp 1 eti on interrupt on two-halfword transfer from DRAM to 
Main Memory rewrite "bad" data 

4FFE Bus Processor OMA error status bits set on two-halfword transfer 
from DRAM to Main Memory 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (8 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

70-76 UNIVERSAL ISIO DAC SELF-TEST DIAGNOSTIC 
(@ST0800@ from @DIAGST@ Execution) 

7010 UISIO (928W) PCA identification not found on system 

7011 Device adapter ready bit failed to be set, software status register 
indicates that the internal power-up failed; <Software status 
register has not been tested at this time> 

7012 Device adapter ready bit failed to be set 
7013 Device adapter ready bit failed to be reset 
7014 Device adapter request bit failed to be set 
7016 Device adapter request interrupt failed to be detected 
7017 Illegal interrupt detected <DA request interrupt expected) 
7018 Device adapter request bit failed to be reset 

701A Device adapter request failed to be set 
701C Device adapter ready interrupt failed to be detected 
7010 Illegal interrupt detected <DA ready interrupt was expected) 
701E Software status register failed walking ones pattern 

7020 Local OMA Controller Buffer Full, Flip-Flop (F/F) failed to reset 
7021 LDCBF, F/F failed to be set 
7022 UISIO <or 928W) failed to internally detect a completion interrupt 
7023 Local OMA Controller Byte Counter <LDCBC> F/F failed to be reset 
7024 UISIO <or 928W) failed to internally detect LDCBC F/F being reset 
7025 Static RAM Byte Counter <SRBC> F/F failed to be reset 
7026 SRBC F/F failed to be set 
7027 Device adapter completion interrupt failed to be detected 
7028 Illegal interrupt detected; <Only device adapter completion inter

rupt was expected) 
7029 UISIO <or 928W) failed to internally detect a completion interrupt 

702A 
702B 
702C 

741-1705-2 

SRBC F/F failed to be reset 
UISIO <or 928W> failed to detect 
Loading of LDCBC <with control 
reset LDCBC F/F 

A-97 

SRBC F/F being reset 
register equal to SR/DR> failed to 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (9 of 13) 

ERROR 
CODE 

70-76 

7020 

702E 

702F 
703C 

7042 

7044 
7046 
7048 

704A 

7052 

7058 

705A 

705E 

706C 

7072 

7078 

707A 

707E 

7082 
7084 
7086 
7088 
708A 
7090 
70BO 

741-1705-2 

TEST TITLE AND ERROR CODE CJESCRIPTION 

UNIVERSAL ISIO DAC SELF-TEST DIAGNOSTIC 
(@ST0800@ from @DIAGST@ Execution) (CONT'D) 

Loading of SRBC <with control register equal to 0) failed to pre
vent SRBC F/F from resetting 
Loading of SRBC <with control register equal to 0) failed to reset 
SRBC F/F 
UISIO (or 928W) failed to set up for OMA operations 
UISIO <or 928W) failed to select Static RAM <SR) Bank 1 

Dynamic RAM <DR) to SR Bank 1 <SRB-1) OMA: completion interrupt 
failed to be detected 
DR to SRB-1 OMA: ready interrupt failed to be detected 
DR to SRB-1 OMA: request interrupt failed to be detected 
DR to SRB-1 OMA: hardware status bits failed 

DR to SRB-1 OMA: software status bits failed 

Dynamic RAM to Z80 and SRB-1 to Main Memory concurrent DMAs: com
pletion interrupt failed to be detected 
DR to Z80 and SRB-1 to Main Memory concurrent DMAs: hardware status 
bits failed 
DR to Z80 and SRB-1 to Main Memory concurrent DMAs: software status 
bits failed 
DR to Z80 and SRB-1 to Main Memory concurrent DMAs: interrupts 
failed <expected one Completion, two Readys, and two Requests 
UISIO (or 928W) failed to select SR Bank 2 (SRB-2) 

Z80 to DR and Main Memory to SRB-2 concurrent DMAs: completion 
interrupt failed to be detected 
Z80 to DR and Main Memory to SRB-2 concurrent DMAs: hardware status 
bits failed 
Z80 to DR and Main Memory to SRB-2 concurrent DMAs: software status 
bits failed 
Z80 to DR and Main Memory to SRB-2 concurrent DMAs: interrupts 
failed <expected one Completion, two Readys, and two Requests 
SR Bank 2 to DR OMA: completion interrupt failed to be detected 
SRB-2 to DR OMA: ready interrupt failed to be detected 
SRB-2 to DR DMA: request interrupt failed to be detected 
SRB-2 to DR OMA: hardware status bits failed 
SRB-2 to DR OMA: software status bits failed 
Data transfer failure 
Failure to enable microcode loading step 
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A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (10 of 13j 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

-- -------------------- ------------------

70-76 UNIVERSAL ISIO DAC SELF-TEST DIAGNOSTIC 
(@ST0800@ from @DIAGST@ Execution) (CONT'D) 

70B2 
70B4 
70B6 
70FD 
70FE 
70FF 
7101 

71FE 

Failure to enable microcode loading step 2 
Failure to enable microcode loading step 3 
Failure to enable microcode loading step 4 
Unexpected trap 
Unexpected SIO interrupt 
Get control of workstation failure 
Address latch integrity error 

Unexpected SIO interrupt <See Note) 

NOTE 

This error code is also given instead of error code 
'4500' when the Local/Remote Diagnostic/Remote Control 
switch is in the Remote Diagnostic position because 
the Diagnostic Monitor is not on the system disk. 

7201 Write byte completion interrupt failure 
7202 Read byte completion interrupt failure 
7203 Read and test data; <Also indicates 'Workstation Zero inoperable') 
7204 SIO status error 
7205 Static RAM MAR (SMAR) ripple failure 

72FF Get control of workstation failure 

7301 Write 256 completion interrupt failure 
7302 Read 256 completion interrupt failure 
7303 Read and test data 
7304 SIO status error 
7305 SMAR ripple failure 

73FF Get control of workstation failure 
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APPENDIX A VS-SE/GE 

A.5 TROUBLESHOOTING 

A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (11 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

70-76 UNIVERSAL 1510 DAC SELF-TEST DIAGNOSTIC 
(@ST0800@ from @DIAGST@ Execution) (CONT'D) 

7601 Give status completion interrupt failure 
7602 Status unchanged 
7603 Valid status 
7604 Valid device type 

76FF Get control of workstation failure 

NOTE 

Diagnostic Error Codes 98xx, BOxx and DOxx are PROM
based diagnostics executed during power-up sequence. 

90 SERIAL INPUT/OUTPUT DEVICE ADAPTER SELF-TEST DIAGNOSTIC 
(@STOSOO@ from @DIAGST@ Execution) 

9011 Workstation powered-off <or disconnected) status 
9015 Coaxial parity failure, parity error, or not running status 

98 DISKETTE DEVICE SELF-TEST DIAGNOSTIC (PROM-BASED) 

9820 Diskette drive not ready; <Also indicates 'No floppy in IPL/Boot 
Device') 

9821 Failure on initial Diskette recalibration 
9822 Failure on Diskette seek to maximum track <track 77) 
9823 Failure on Diskette seek to track 00 

A4 SERIAL INPUT/OUTPUT SELF-TEST DIAGNOSTIC 
(@ST0100@ from @DIAGST@ Execution) 

A400 SIO or WS-0 hung on Self-Test Diagnostic entry 
A40l SIO or WS-0 identification not found 
A402 SMAR data integrity failure 
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APPENDIX A VS-SE/GE 

A.5 TROUBLESHOOTING 

A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (12 of 13) 

--- ------

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

----------·--------------- --------------·· --------------

A4 SERIAL INPUT/OUTPUT SELF-TEST DIAGNOSTIC 
(@ST0100@ from @DIAGST@ Execution) (CONT'D) 

A4FD Unexpected trap 
A4FE Unexpected SIO interrupt 
A4FF Get control of workstation failure 

BO INTERNAL/EXTERNAL DISK DRIVE DEVICE ADAPTER 
SELF-TEST DI'"' GNOSTIC (PROM-BASED) 

8000 Hung on entry to disk drive device adapter Self-Test Diagnostic 

8004 Ready status bit failed to set 

8012 Disk drive device adapter not found on the system 
8014 Disk drive device adapter port specified does not exist 
8016 Disk drive device adapter at an illegal address (0400 HEX, 0500 

HEX, or 0600 HEX> 

8022 Disk drive device adapter could not be properly reset 

BO INTERNAL/EXTERNAL DISK DRIVE DEVICE ADAPTER 
SELF-TEST DIAGNOSTIC (PROM-BASED) 

8032 Disk drive could not be selected 
8034 Drive Fault could not be cleared 
8042 Seek interrupt not detected after a restore <RTZ - Return to Track 

Zero) operation 
8048 Seek interrupt not detected after a Seek to Track operation 
8052 ECC error could not be corrected 

8062 Operation complete interrupt not detected after a read operation 
8068 Opera ti on complete interrupt not detected after an ECC correction 

operation 

8082 Drive status error after restore <RTZ> operation 
8084 Drive status error after seek operation 
8086 Drive status error after read operation 

8092 Read sector operation failed <HCE - Header Check Error) 
8094 Read sector operation failed 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.15 SELF-TEST DIAGNOSTIC EXECUTION ERROR CODES (13 of 13) 

ERROR 
CODE 

TEST TITLE AND ERROR CODE DESCRIPTION 

DO HARDWARE RELATED FAILURE (PROM-BASED) 

DEAD Program trap for attempted execution from nonexistent memory space 
<CRAM address branch leads to address in 80286 PROM) 

XX MISCELLANEOUS ERROR CODES 

xxFD Unexpected tra~ 
xxFE Unexpected SIO interrupt 
xxFF Get control of Workstation Zero failure 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS 

The Troubleshooting section of the VS-5E/6E Computer System is the same as 
the Troubleshooting section of the VS-5/6 Computer System, ~ 6.2. 

The VS-5E/6E Troubleshooting flowcharts are designed to aid in the 
systematic lnvestigatlon, diagnosis, and repair of fallures of the VS-5E/6E 
mainframe. No procedure can llst every potentlal problem or combination of 
problems that can occur. The flowcharts ln this section are deta1led to the 
Field Replaceable Unit <FRU> with references made to test sections to aid ln 
subassembly corrective maintenance and repair. 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (1 of 6) 

POWER-ON WORKSTATION O, 
POWER-ON SYSTEM. 

YES 

YES 

F 

SHEET 5 

741-1705-2 

NO 
~------IB 

SHEET 2 

CHECK CONTROL PANEL 
CABLING. CHECK BP PCA SWITCH 

SETTINGS PER PARA. 7.3.2 AND 
RESEAT BP. RE-IPL SYSTEM. 

YES 

NO 
RELACE BP 

PCA 210-9111 
REFER TO 

PARA. 7.3.2 

B-03047-FY86-3 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (2 of 6) 

CHECK/ADJUST DC 
VOLTAGES REFER TO 

PARA. 8.3 

CHECK CONTROL PANEL 
CABLING AND CABLE 

CONNECTIONS 

REPLACE CONTROL PANEL 
PCA 210-9113 

REFER TO PARA. 7.7 

SHEET 1 

741-1705-2 

NO 

CORRECT 

CHECK AC POWER 
AT SOURCE 

CHECK AC POWER CORD 
FOR CONTINUITY AND 
PROPER CONNECTION 

CHECK 115/230V AC SELECT 
SWITCH FOR PROPER SETTING 

REPLACE POWER SUPPLY 
ASSEMBLY. REFER TO 

PARA. 7.10 

RESTORE 

A 

SHEET 1 

REPLACE 

A 

SHEET 1 

CORRECT 

SHEET 1 

B-03047-rY86-6 
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A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (3 of 6) 

D 

POWER-OFF SYSTEM. 
DISCONNECT POWER SUPPLY 
CABLES FROM FLOPPY DRIVE 

POWER-ON SYSTEM 

CHECK DC VOLTAGES 
REFER TO PAR~. 8.3 

NO POWER-OFF SYSTEM AND 
REMOVE CARD CAGE PCAs 

YES 

ISOLATE DEFECTIVE 
COMPONENT AND REPLACE 

POWER-ON SYSTEM AND 
CHECK DC VOLTAGES 

APPENDIX A VS-5E/6E 

NO 
REPLACE POWER SUPPLY 

REFER TO PARA. 7.10 

A 

SHEET 1 

741-1705-2 

YES 

PCA IS DEFECTIVE. ISOLATE 
DEFECTIVE PCA AND REPLACE 

Hi 1 ~n.: · r YHfi .: 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (4 of 6) 

c 

NO 

NO 

CHECK ERROR CODE AGAINST 
ERROR CODE LISTINGS IN 
SECTION 6 AND REPLACE 

FAILING UNIT 

741-1705-2 

YES WORKSTATION 0 IS POWERED-OFF 
OR DISCONNECTED. POWER-ON OR 

RECONNECT WORKSTATION AND RE-IPL. 

CHECK BP PCA AND SWITCH SETTINGS, 
YES RESEAT BP PCA. SCSI TERMINATOR 

INST.': '.i..ED ON LAST SCSI DEVICE/ 
~AR PANEL AND RE-IPL. 

YES 

LOAD FLOF-PY-BASED DIAGNOSTICS 
IN FLOPPY DRIVE AND RE-IPL. 

RUN DIAGNOSTICS AND INTERPRET RESULTS. 

B·03047-FY86- I 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (5 of 6) 

SELECT IPL DRIVE 
AND PRESS ENTER 

ENTER DESIRED CONFIGURATION 
AND PRESS ENTER OR PRESS PF1 
TO USE ONE WORKSTATION, WSO. 

SHEET 6 

741-1705-2 

CHECK FOR ERROR CODE. IF NONE, 
LOAD FLOPPY-BASED DIAGNOSTICS INTO 

FLOPPY DRIVE AND RE-IPL. RUN 
DIAGNOSTICS AND INTERPRET RESULTS. 

CHECK FOR ERROR CODE. IF NONE, 
LOAD FLOPPY-BASED DIAGNOSTICS INTO 

FLOPPY DRIVE AND RE-IPL. RUN 
DIAGNOSTICS AND lr~TERPRET RESULTS. 

LOAD FLOPPY-BASED 
NO DIAGNOSTIC INTO FLOPPY 

DRIVE AND RE-IPL. RUN 
DIAGNOSTICS AND 

INTERPRET RESULTS 

CHECK ERROR CODE AGAINST ERROR 
CODE LISTING IN SECTION 6 AND 

REPLACE FAILING UNIT 

NO 
CHECK FOR ERROR CODE. IF NONE, 

LOAD FLOPPY-BASED DIAGNOSTICS INTO 
FLOPPY DRIVE AND RE-IPL. RUN 

DIAGNOSTICS AND INTERPRET RESULTS. 

13·0304 7 TY86 5 
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APPENDIX A VS-5E/6E 

A.5 TROUBLESHOOTING 

A.5.16 TROUBLESHOOTING FLOWCHARTS (6 of 6) 

G 

YES 

YES 

NO SELECT DIFFERENT SYSTEM VOLUME AND 

NO 

RE-IPL OR RE-INSTALL OPERATING 
SYSTEM SOFTWARE REFER TO PARA. 4.1 

POWER-OFF ALL SERIAL DEVICES TO 
CLEAR POSSIBLE DEVICE PARITY ERROR. 

ENTER DATE AND TIME 
INFORMATION AND PRESS ENTER. 

YES 

@) 

741-1705-2 

NO CHECK AC POWER AND CABLE CONNECTIONS TO 
EACH WORKSTATION. CHECK CONFIGURATION 

FILE TO VERIFY CONFIGURATION. 
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MOTHERBOARD 210-()112 

NOT VS-5 OPTION OPTION OPTION 
USED CPU/MEM 

210-9110 

LJ 

BP 
210.g111 

SCSI~ J f 
' ' ~ G) 

'~ MUX['l 0 
.~ 
TC~© 

-~ 
REMOTE FI 0 

FRONT E!~""--~-
PANEL fa° © 

~ FLOPPY ~v;+----J ... © 

...L 
';; 

I 
L J1 1.2M 

FLOPPY 

r-0 J2 
725-0232 

JO J 1 J4 
_10 
' -q J1 

WINCHESTER 

J5 J2 J3 

l J ) 
.av J 19 +5V 

.---J'lL--~~~~-+l~~~~~~~_, 

'---------, 

@...-----------.., 
L{ +OV 01-J-3----©_,c _ __, 

SPS 500 SWITCHING 

POWER SU PPL Y h1---------. 

+5V 
0 ,__ __ --111 

~ 

270-1063 µ J2 

hr-----. µ J1 

L 

[ 

FRONT PANEL 
210-9113 

KEYLOCK 
220-2451 

DRIVE 
J2(1D6) 

G) 

Jh 
~ ~_f 

J3J G) 

0'-i 

Cable 
Location 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

VS-5E INTERCONNECT DIAGRAM 

741-1705-2 A-111 A 

! 

! 

J. 
I J1 J3 ~ L 

WINCHESTER 

[ 
DRIVE 

J2(1D4) 

Q_@ 
-

JJµ I 
L J1 

WINCHESTER 
DRIVE 

[ J2(1D5) ._l 
@-=-

VS-5E CABLE CONNECTION 

Cable Cable 
Number Description 

220-2453 SPS to Motherboard +5V Bus 
220-1215 SPS to Mctherboard +OV Bus 
270-3378 Power Harness 
220-3420 BP to Floppy 
220-3528 BP to Front Panel 
220-3417 BP to Printer A/Remote 
220-3418 BP to Printer B 
220-3419 BP to APA 0 
220-3624 BP to 145/72MB SCSI 
420-2058 AC Power Cord 
220-3319 APA Jumper, Signal 
220-2102 APA Jumper, Power 

···············••@••··············-~ 

OPTION 

@[ 

OPTION 

EAPA1 
27()-0975 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

OPTION 

I 
r IU'AG I 

27g.0975 I 
wso I 

• 
~ 

g g P--- • • • 0 0 • 0 0 
0 0 

0 0 0 
0 0 

P---1 f\-!-p--c 0 0 

lf"C PRINTER A 

4::: REMOTE 

L-c PRINTER B 

L-..-[ 5CSI ·· 

[ EXT. DISK 
OPTIO~J 

SCSI PANEL 

BULKHEAQ 

-----------------------------------~ 
·EXTERNAL DISK OPTIONS AHE 

ARE NOT SHOWN CONNECTED 

'' SEE NOTE 1 

NOTES 

1) Last SCSI Device In Chain Must Be 
Terminated. If None, SCSI Port Must 
Be Terminated Using Terminator Part 
Number 725-3334. 

2) 72 Meg. Winchester Drive-PIN 725-0270 
145 Meg. Winchester Drive-PIN 725-0269 

DRIVE ID. TABLE 

SCSI J2 JUMPERS 
DRIVE (4) (2) 11) 

ADDRESS ID2 ID1 IDO 

ID6 IN IN OUT 
ID5 

210-8503 PCA, 928MC MuKBus Terminator 
IN OUT IN 

ID4 IN OUT OUT 
220-2114 Winchester Ground ID3 OUT IN IN 

h IJ lht·,' f 'h . 1 
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MOTHERBOARD 210-9112 
BP 1 210-9111 

J J scs19 ....L. CACHE 
H 

VS-6 OPTION OPTION OPTION 

0 ,., " MEM CPU 
210-9599 @ 210-9699 

MUXa • f:3 
0 

Tea • f:3 
© 0 H 

REMOTE~ .L J @ J1 

0 ~ L 1.2M 
FLOPPY 

FRONT a .-£ J2 
725-0232 

PANEL fa © 
~ FLOPPYD .f I'-- A\_ 

@ _.-_l"t\ 

j0 
J3 J. 0 

JO J 1 J2 J3 J4 J5 ' { J1 
WINCHESTER 

DRIVE 

l J Q 
[ J2(1D6) 

©~ .ov J19 +5V 

,--11'\ .L 

l 
Cable 
Location 

© ,., 
L[ h A .ov µ J3 © B SPS 500 SWITCHING FROm PANEL c POWER SUPPLY h 210-9113 D 

0 
270·1063 µ J2 E 

h "' I F { .5v G µ Jl 
H 

90 I 
KEYLOCK 

J 
220-2451 

K 
L 
M 
N 

--- 0 

VS-6E INTERCONNECT DIAGRAM 

741-1705-2 A-1118 

! 

l 
l • .I J3 } • J1 • I. 

WINCHESTER 
DRIVE 

[ J2(1D4) t]_@ 
-

I J1 }----L J3 
WINCHESTER 

DRIVE 

[ J2(1D5) @r+ 

VS-GE CABLE CONNECTION 

Cable Cable 
Number Description 

220-2453 SPS to Motherboard +5V Bus 
220-1215 SPS to Motherboard +OV Bus 
270-3378 Power Harness 
220-3420 BP to Floppy 
220-3528 BP to Front Panel 
220-3417 BP to Printer A/Remote 
220-3418 BP to Printer B 
220-3419 BP to APA 0 
220-3624 BP to 145/72MB SCSI 
420-2058 AC Power Cord 
220-3319 APA Jumper, Signal 
220-2102 APA Jumper, Power 

···································~ 

OPTION 

_q 
@ 

OPTION 

EAPA1 
279-0975 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

OPTION 

~ 
@ 

p-c 

~ 
Le 

L<: 

L--c 

c 

BULKHEAD 

EA PAO 
279-0975 WSO 

~ ~ P-
0 0 
0 0 
0 0 
0 0 
0 0 

P-1 f\-h 0 0 

• 

PRINTER A 

REMOTE 

PRINTER B 

SCSI .. 
EXT. DISK 
OPTION 

SCSI PANEL 

-----------------------------------~ 
'EXTERNAL DISK OPTIONS ARE 

ARE NOT SHOWN CONNECTED 

· • SEE NOTE 1 

NOTES 

1) Last SCSI Device In Chain Must Be 
Terminated. If None, SCSI Port Must 
Be Terminated Using Terminator Part 
Number 725-3334. 

2) 72 Meg. Winchester Drive-PIN 725-0270 
145 Meg. Winchester Drive-PIN 725-0269 

DRIVE l.D. TABLE 

SCSI J2 JUMPERS 
DRIVE (4) (2) (1) 

ADDRESS ID2 IDl IDO 

IDG IN IN OUT 
210-8503 PCA, 928MC MuxBus Terminator ID5 IN OUT IN 
220-3435 CPU to Cache Memory ID4 IN OUT OUT 
220-2114 Winchester Ground ID3 OUT IN IN 

j; •.):··Ii. I 1/-,,", 
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APPENDIX A VS-5E/6E 

A.6 REPAIR 

A.6.2.1 72MB WINCHESTER DRIVE REMOVAL 

The Repair section of the VS-5E/6E Computer System is the same as the 
Repair section of the VS-5/6 Computer System,~ A.6. 1. 1, A.6. 1 .2, and 7.5. 

VS-5E/6E differences are as follows: 

• 67.SMB Winchester Drive replaced by 72MB Winchester Drive,~ 11. 1. 

• Drive I.D. 's changed to ID 3, 4, 5 and 6, ~ A.6.1.1, A.6.1.2 
Interconnect Diagrams. 

• Drive cable changed to accomodate up to three Winchester Drives, 
~ 11. 1. 

• BP Board CP/N 210-9111, 256K) with latest PROM revision: 

741-1705-2 

PROM REVISION: 5754 

PROM P/N: 

A-112 

A> 379-2095-R2 
8) 379-2096-R2 
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APPENDIX A VS-5E/6E 

A.6 REPAIR 

A.6.2.2 145MB WINCHESTER DRIVE REMOVAL 

The Repair section of the VS-5E/6E Computer System is the same as the 
Repair section of the VS-5/6 Computer System,~ A.6. 1. 1, A.6. 1 .2, and 7.5. 

VS-5E/6E differences are as follows: 

• New 145MB Winchester Drive added,~ 11. 1. 

• Drive I.D. 's changed to ID 3, 4, 5 and 6, ~ A.6. 1. 1, A.6.1.2 
Interconnect Diagrams. 

• Drive cable changed to accomodate up to three Winchester Drives, 
~ 11.1. 

• BP Board (P/N 210-9111, 256K) with latest PROM revision: 

741-1705-2 

PROM REVISION: 5754 

PROM PIN: 

A-113 

A> 379-2095-R2 
B> 379-2096-R2 
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APPENDIX A VS-5E/6E 

A.6 REPAIR 

A.6.3.1 VS-5E/6E BUS PROCESSOR (BP) REMOVAL (1 of 3) 

Before removing VS-5E/6E BP PCB from backplane slot J5, perform following: 

l ) Remove 34-pin cable from Floppy connector, -+A.6.3.l. 

2) Remove 26-pin cable from Remote connector, -+ A.6.3.l. 

3) Remove 20-pin cable from TC connector, -+ A.6.3. l. 

4) Remove 34-µin cable from MUX connector, -+ A.6.3. l. 

5) Remove 50-pin cable from SCSI connector,-+ A.6.3. l. 

6) Remove BP Board, (-+ 7.3) by easing BP out of card cage three inches, and 
removing 30-pin cable from Front Panel connector,-+ A.6.3. 1. 

7) Che~k jumper positions and switch settings,-+ A.6.3. l. 

1 2 4 
FLOPPY REMOTE MUX 

34-PIN CABLE 6 26-PIN CABLE 3 34-PIN CABLE 5 
PIN 1 SCSI 

50-PIN CABLE 

7 

7 

rn ld""b ol 

7 
7 

@:§] SW1 SW2 

OPEN OPEN 
2 1§::1~ c:ei~ 

7 SW SW l§::JtV l§::JtV 

rn 
1 2 Ci!ICA> l§::JCA> 

J 

D 1§::1~ !§::]~ p 
1§::101 1§::)01 4 (§::JO) (§::JO) 
l§::J....J l§::J....J 
l§::JCX> §:JOO 

1%3: switch position 

ll 0?%!> J YB6 3 
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APPENDIX A VS-5E/6E 

A.6 REPAIR 

A.6.3.1 VS-5E/6E BUS PROCESSOR (BP) REMOVAL (2 of 3) 

8) Install new BP board half way into card cage by reversing steps of 7.3. 

9) Reconnect 30 pin cable to Front Panel connector by reversing steps of 
A.6 .3. 1. 

10) Install BP completely into motherboard and reconnect all cables, 
~ A.6.3. 1, steps 1 thru 5. 

SWITCH BANK SWl SETTINGS: 

sw8 SW7 SW6 SWS SW4 SW3 SW2 SWl 
T T ____ w-'--so Location 
Closed Closed - Reserved 
Closed Open - BP RS232 Port 
Open Closed - Device Adapter 

at Address 400 
Open Open - BP 928 Datalink 

80186 Clock 
Closed - 8 MHz 
Open - 10 MHz 

BIT Error Control 
Closed - Loop on Error 
Open - Halt on Error 

____ BIT Loop Contro 1 
Closed - Loop on BIT 
Open - Boot on BIT Completion 

IPL Control 
Closed Closed - Bypass BIT:° Load Diagnostic Monitor 
Closed Open - Bypass BIT, Load Diagnostic Monitor 
Open Closed - Bypass BIT and Selftest 
Open Open - Normal System IPL 

IPL Control Enable 
c1-os-e~d---EnabTeS-8fts-5and 6 <SW6 and SW7> 
Open - Forces Normal IPL 

---·-----------·- -----------------

NOTE 

SWITCH SWl SWITCH POSITIONS ARE NOT USED BY BP MICROCODE. 
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APPENDIX A VS-5E/6E 

A.6 REPAIR 

A.6.3.1 VS-5E/6E BUS PROCESSOR (BP) REMOVAL (3 of 3) 

SWITCH BANK SW2 SETTINGS: 

SW8 SW7 SW6 SW5 SW4 SW3 SW2 SWl -r:= =c- Floppy Drive Type 
Closed Closed - Reserved 
Closed Open - 720K, <NOTE 1) 
Open Closed - l .2M, <NOTE 2) 
Open Open - 360K, 5-1/4 in 

SCSI Device ID= 6 T e 
Closed Closed - Reserved 
Closed Open - ACB-5500 
Open Closed - WD-1003A {NOTE 3) 
Open Open - Self Identifying <NOTE 4) 

SCSI Device ID = 5 T e 
Closed Closed - Reserved 
Closed Open - ACB-5500 
Open Closed - WD-1003A 
Open Open - Self Identifying <NOTE 4) 

SCSI Device ID = 4 T e 
Closed Closed - Reserved 
Closed Open - ACB-5500 
Open Closed - WD-1003A 
Open Open - Self Identifying <NOTE 4) 
--·-------·---·-----------------

NOTES 

1) 720K 3-1/2 inch Floppy Drive is not supported by BP 
Microcode. 

2> l.2M 5-1/4 inch and 3-1/2 inch Floppy Drive is sup
ported by BP Microcode. 

3) WD-1003A is SCSI-to-ST506 Winchester Interface {part 
number 278-4076) presently used in VS-5/6. 

4) VS-5E/6E Winchester Disk Drives use drive mounted 
Imbedded SCSI PCBS and incorporate self-identifying 
SW2 switch settings. 
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APPENDIX A VS-5E/6E 

A.7 ADJUSTMENTS 

The Adjustments section of the VS-5E/6E Computer System is the same as the 
Adjustments section of the VS-5/6 Computer System, ~ 8.3. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (1 of 6) 

The VS-5E/6E Unpacking section of the VS-5E/6E Computer System is similar 
to the VS-5E/6E Unpacking section of the VS-5/6 Computer System, ~ 9.4. The 
VS-5E/6E differences are explained below. 

1) Remove power cord and small box containing documents and installation 
tools from top of carton. 

1 

POWER CORD 

2 

PARTITION 

2) Remove box partition. 

741-1705-2 

- \] 

A-118 

BOX FOR DOCUMENTS 
AND TOOLS 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (2 of 6) 

3) Remove cushion from inside of box. 

------- -·-- ------ ------ ----------·- --- - -------- -·-· 

3 

CUSHION t 
----------·--------------------------

~.=r~-=~------------------·-=J_-~~ 

4 

SHIPPING CARTON 

4) Remove shipping carton from VS-5E/6E Computer. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (3 of 6) 

5) Remove cushion surrounding bottom front of VS-5E/6E Computer. 

5 

CUSHION 

6 

PLASTIC BAG 

ll O:ll.MG I YH/ / 

6) Lift off antistatic plastic bag from VS-5E/6E Computer. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (4 of 6) 

7> If pallet does not have a non-removable pallet end piece, remove VS-5E/6E 
Computer in following manner. 

A> Lift VS-5E/6E Computer up and off pallet. 

7 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (5 of 6) 

8) If pallet has a removable pallet end piece, remove VS-5E/6E Computer in 
following manner. 

A) Remove two (2) bolts as shown. 

8 

9 

PALLET END PIECE 

IJ 03846 I Y81 ~ 

9) Remove pallet end. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.1 VS-5E/6E UNPACKING (6 of 6) 

10) Slide VS-SE/6E Computer off pallet. 

10 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (1 of 9) 

The following procedure contains the steps required to IPL the VS-5E/6E 
mainframe from a disk containing the operating system. If not, perform the 
Stand-Alone Utilities as described, 7 A.3.l.l. Be sure to perform the steps 
in the sequence given. 

l) Power-On Workstation O <operator console), ~ 4.1. Workstation 0 raster 
should be displayed in a few seconds. Power-On any other workstations or 
printers on the system. If the system has external SMD drives attached to 
the 4-Port SMD Controller, power on the drives. 

2) Position the Local/Remote Key Switch in the Local position, 7 4.1. 

3) Press the DC Power-On switch to the On (1) position, 7 4.1. 

4) Power-On indicator and Not Ready indicator illuminates,~ 4. l. 

5) Ready external SMD drives <if any). Press the Control Mode pushbutton 
then the Initialize pushbutton,~ 4.2.l.2. The system first looks at the 
floppy drive for a bootable diskette. If no diskette is inserted in the 
floppy drive, the system will look for the bootstrap file on the external 
SCSI drive (address 6). Once the file is found, the following message 
will be displayed on WS-0. 

IPL MONITOR 

Initialization in Progress 

6) The IPL process starts. The diagnostic Hex display begins a countdown 
from FFFF while the power-up diagnostics are being run. This will be 
completed in approximately 45 seconds. In the event the diagnostic code 
countdown stops and an error code is displayed, refer to Appendix A for 
error code information. 

If error code 402A or 403A (floppy), or 40AA or 40BA <SCSI) is displayed, 
these error codes denote that the system disk does not contain the pointer 
to the bootstrap file <@MCBOOT@). This pointer must be regenerated. 
Perform the following: 

a) Load the Stand Alone Utility <SAU), 7 4.2. Using SAU Copy function, 
copy files @MC BOOT@ and @MCI PL@ from the SAU diskette to the sys tern 
disk. Copying the boots trap file, the SAU automa ti ca 11 y regenerates 
the pointer. Once regenerated, the IPL procedure can be continued. 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (2 of 9) 

7> Upon successful completion of the BIT diagnostics, the Small VS BP2 Class 
Self-Test Package IPL Drive Selection screen is displayed. 

Small VS BP2 Class Self-Test Package Version R2xxx 
IPL Drive Selection 

Bootstrap Volume = SYSTEM 

Devii:e Capacity Type Volume Status 

2270V7 1 .2 MB Dsket 
• 2269V3 72 MB Dsket SYSTEM 

2269V4 l 4S MB Dsket DATA 

Default Test and IPL in several Seconds 

Position Cursor to Indicated Device and Select: 

<ENTER) Test & IPL <PFl) IPL Only (PF8) Stand-Alone Diagnostic Monitor 

8) Position the cursor next to drive from which the operating system is to be 
loaded and perform one of the following: 

• Press ENTER to IPL and run Self-Test 
• Press PFl to IPL Only 
• Press PF8 to run Stand-Alone Diagnostic Monitor 

For First-Time IPL, Press ENTER to IPL and Run Self-Test. The VS-SE/6E 
Self-Test Package Screen will be displayed. The VS-SE System Hardware 
Self-Test Screen is displayed. 

Status 

Passed 
Passed 

Small VS BP2 Class Self-Test Monitor Package Version Rxxxx 
System hardware Status 
System Volume = SYSTEM 

Diagnostic 

<SIO> Serial Data Link Test 
<BP) USART Loopback Verification Test 

Running <CPS) CM/Communications Test 
<CPS) Operational Test 
<CPS) Integrity Test 
<MM) Main Memory Integrity Test 
<BP> BP OMA & MARS Test 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (3 of 9) 

The VS-6E System Hardware Self-Test Screen is displayed. 

Small VS BP2 Class Self-Test Monitor Package Version Rxxxx 
System hardware Status 
System Volume = SYSTEM 

Statt_1s~~~~~--~~~~-D_i_a~g_no_s_t_i_c~~-~~~~~~~~~~~ 

Passed 
Passed 
Running 

(SIQ) 
(BP) 

<CP7> 
<CP7> 
<CP7> 
(MM) 
<BP) 
(MM) 

Serial Data Link test 
USART Loopback Verification Test 
CM/Communications Test 
Operational Test 
Integrity Test 
CPU/Cache/Main Memory Test 
BP/Main Memory OMA Test 
Dual Processor M/M Test 

9) This screen indicates that the VS-5E/6E is testing system components. The 
results of each test is displayed with the message sequence: 1 Loadin<J 1 , 

1 Running 11 , 1 Passed 1 , 1 Non-Fatal Error 1 , 1 Fatal Error 1 • If the status is 
1 Passed 1 , the system is ready to begin initialization. A Non-Fatal Error 
message and Fatal Error Message will display an error code of the 
failure. 7 A.5.1 Troubleshooting and Appendix A Error Codes for error 
code definition. 

10) Once the diagnostics pass, the prompt 11 Loading System Microcode 11 is dis-
played and system initialization begins. In about 60 seconds, the 
following message appears on WSO and the Not Ready LED turns off. 

Loading Complete, Begin System Initialization 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (4 of 9) 

11 > The SYSGEN screen appears. The SYSGEN screen di sp 1 ays the name of the 
configuration file last used CSYSFILE Field). NOTE: During Initial IPL, 
the SYSGEN configuration screen does not display a default value for the 
name of the system configuration file. Enter a val id configuration file 
name in the field 1 SYSFILE 1 , if known. If the system is using com
munications, specify the communications configuration file name and 
1 i brary. 

*** 

NOTE 

If a configuration file has not been created, the 
system should be IPL 1 ed as one workstation and one 
disk CPFl key> to al low system configuration file 
creation using GENEDIT. 

MESSAGE MOOl BY SYSGEN 

INFORMATION REQUIRED BY PROGRAM @SYSGEN@ 

Active Subprogram is @SYSGEN@ 

Copyright, Wang Laboratories, INC. 1985 

Specify the name of the system configuration file and press CENTER) 
- or -

Press (1) to use one workstation and one disk. 

SYSFILE = @CONFIG@ 
SYSLIB = @SYSTEM@ 

Specify the communications configuration file to be used, if any 

COMMFILE = --· 
COMMLIB = @SYSTEM@ 

Inhibit logons at all workstations? LOGONS = NOO 
LMCODE = NOO 
CNDUMP = NOO 

Load Microcode to all Devices? 
Inhibit Dumping Continuable Halts? 
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APPENDIX A VS-SE/6E 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (5 of 9) 

12) Respond to the prompts as follows: 

1 Inhibit Logons at all workstations? Logons = N00 1 ; This prompt offers 
the option to inhibit logon operations for all workstations. If YES is 
answered, all workstations except WSO will be inhibited from logon 
operations. The default value is NO. 

1 Load Microcode to all Devices? LMCODE = N00 1 ; This prompt allows 
optional loading of microcode to all devices on the system with loadable 
microcode, including remote workstations. <Note that most devices load 
microcode when the device is first powered-on>. If YES is selected, the 
system loads microcode to all microcode loadable devices, thus slowing 
down the IPL process significantly. The default value is NO. 

1 Inhibit Dumping Continuable Halts? CNDUMP = N00 1 • This prompt enables 
or disables continuable dumps. If YES ts selected, the system does not 
run continuable dumps, the error remains and system operation may be 
affected. The default value is NO. 

13) Press 1 ENTER 1 to select the configuration file displayed or press PFl to 
use one workstation (workstation 0) and one disk. The Initial erogram koad 
<IPL> screen will be displayed. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (6 of 9) 

• • • • • • • • • • • • • • • * • * * * • • • 
• * * wwww wwww AAA NNN NNN GGGGGG • 

* WW WW AA AA NNN NN GG GG * * WW WW AA AA NN N NN GG GG • • WW WW WW AA AA NN N NN GG * • WW WW WW AAAAAAAAAA NN N NN GG GGGG • 
* WW wwww WW AA AA NN N NN GG GG • • wwww wwww AA AA NN NNN GG GG * • WW WW AAAA AAAA NNN NNN GGGGGG • 

* • 
* * * * * * * • • • • • • * * • • • * • * * * 

~ Copyright Wang Laboratories, Inc. 1985 

o.s. )( )( . )( )( . )( )( System Generation In Progress CP: )()(,)()(,)()( 

vvvv vvvv SSS SSS vv vv SSS SSS vv vv SSS 
vv vv sssss 

vv vv SSS SS vv vv SSS 
vvvv SSS SSS vv SSS SSS 

14) The prompt 'System Generation In Progress' is displayed in the center of 
the screen. In about one minute, the Time and Date Screen is displayed. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (7 of 9) 

*** MESSAGE WN3 BY IPL 

INFORMATION REQUIRED BY PROGRAM @SYSGEN@ 

SET DATE AND TIME 

DAY = DD YEAR = YY 
HOUR = HH 

MONTH = MM 
MINUTE = MM SECOND = SS 

Memory Size = 02048 K 

15 > Enter the date in the YY /MM/DD format. 
24-hour clock format and press ENTER. 
following prompt: 

Enter the current time using the 
The screen will now display the 

System Initialization In Progress 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (8 of 9) 

16) When system initialization is completed successfully <approximately one 
minute), the Operator's Co~sole screen is displayed. 

••• Wang VS Operator's Console ••• 
10:12 AM Tuesday April 01, 1987 

Position to(*) and Press <ENTER) to Provide Immediate Operator Service: 

*MSG from QVR: Queue Verification Routine Complete 

Press (1) to Return to User Mode 
- or --

Use the Function Keys to Manage: 

2) PRINT Queue 9) PRINTERS 
3) PROCEDURE Queue 10) DISKs 
4) TRANSMIT Queue 11 ) TAP Es 
5) RETRIEVE Queue 12) TELECOMMUNICATIONS 

13) WORKSTATIONS 
6) INTERACTIVE Tasks 
7) NON-INTERACTIVE Tasks 14) SYSTEM Options 

Press <HELP) at Any Time to Return to the Operator Console Menu 

10: 12 

17) When the message 'Queue Verification Routine Complete' appears <approx. 20 
to 30 seconds), acknowledge the message by positioning the cursor next to 
the message and press RETURN. Press PFl to enter user mode. The VS Logan 
Screen is displayed. 

• •• 

Workstation 0 

Wang VS Logon 

10: 13 AM 

Hello new user 
Welcome to Wang VS 

• •• 
Tuesday April 01, 1987 

Please identify yourself by supplying the following information 

741-1705-2 

Youi· user i d = -
Your password = 

and press <ENTER) to logon 

or press <PFll) to enter operator mode immediately 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.1 FIRST-TIME IPL PROCEDURE (9 of 9) 

18) Enter the default three-letter user ID, CSG. No password is required. 
Press ENTER. The Command Processor screen is displayed. 

••• WANG VS COMMAND PROCESSOR ••• 
Copyright, Wang Laboratories, INC. 1985 

Workstation O Ready 10:15 AM Monday April 01, 1987 

( l) 

(2) 
(3) 

(4) 
(5) 
( 6) 

Hello 
Welcome to the Wang VS 

Press <HELP) at any time to interrupt your program or to stop 
processing of current command. 

Use function keys to select a command: 

RUN Program or Procedure 
Set USAGE Constraints (11) Enter OPERATOR Mode 
Show PROGRAM Completion Report (12) Submit PROCEDURE 

Manage QUEUES ( 13) Send MESSAGE to Operator 
Manage FILES/Libraries (15) PRINT Command Screen 
Manage DEVICES ( 16) LOGO FF 

19) When the Command Processor screen appears, the system is in user mode. Run 
program 1 GENEDIT 1 and configure the system. ~ 8.2.2 for differences in 
the GENEDIT procedures. ~ VS-5E/6E Processor Handbook for complete 
GENEDIT description and procedures. 

20) After saving the new GENEDIT Configuration Fi le, log-off the system and 
RE-IPL. Perform the IPL procedures, ~ A.8.2.l, steps 1-11. When the 
SYSFILE Screen is displayed, enter the name of the configuration file 
created in GENEDIT and press ENTER. Continue with the IPL procedures 
until the VS Log-on Screen is displayed. 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES ('1 of 7) 

NOTE 

Note this manual contains only 1 GENEDIT 1 information 
that differs from other VS mainframes. For 
information pertaining to programs and features, 
refer to the 1 VS-SE/6E Processor Handbook'. 

l) From the Command Processor screen, select RUN Program or Procedure <PFl). 

••• WANG VS COMMAND PROCESSOR *** 
Copyright, Wang Laboratories, INC. 1985 

Workstation 0 Ready 10:16 AM Monday April 01, 1987 

He 11 o 
Welcome to the Wang VS 

Press <HELP) at any time to interrupt your program or to stop 
processing of current command. 

Use function keys to select a command: 

(1) RUN Program or Procedure 
(2) Set USAGE Constraints 
(3) Show PROGRAM Completion Report 

(4) Manage QUEUES 
(5) Manage FILES/Libraries 
(6) Manage DEVICES 

74'1-'1705-2 A-'133 

(11) Enter OPERATOR Mode 
(12) Submit PROCEDURE 

(13) Send MESSAGE to Operator 
(15) PRINT Command Screen 
( 16) LOGOFF 

COMPANY CONFIDENTIAL 



APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (2 of 7) 

2) The RUN Program Screen is displayed. Enter 1 GENEDIT 1 next to the 
'PROGRAM' prompt and leave the other fields blank. Press 1 E.dER 1 to 
accept the entry. The GENEDIT 'Select CONFIG F1le Screen' 1s displayed. 

GENEDIT x.xx.xx Copyright, Wang Laboratories, Inc. 1985 Select CONFIG File 

This program is used to create or modify a system configuration CCONFIG> file. 

To edit an old CONFIG file, enter the file, library and volume: 

VOLUME: SCSI lo LIBRARY: @SYSTEM@ FI LE: c::n:ranJ 

- or -

To create a new COl~FIG f i 1 e, enter the VS mode 1 number: CIID 

To upgrade the CONFIG File to a higher VS model, enter the CONFIG file 
name and the higher VS model number. 

Press C32) from any screen to exit GENEDIT. 

PRESS: CENTER> to continue {9) to see list of VS Model Numb~rs 
Cl6) to exit GENEDIT 

3) Enter the vo 1 ume name, 1 i brary, and fi 1 e name, of the CON FIG fi 1 e to 
modify or enter the model number of VS model C5 for VS-5E, 6 for VS-6E> In 
the 'To create a new CONFIG file, enter the VS model number: [I[]' field to 
create a new CONFIG file. Press ENTER to continue. 

4) The GENEDIT Initialization screen is displayed. In about 30 seconds the 
GENEDIT Main Menu screen is displayed. 

GENEDIT Main Menu 
Model VSD 

Select the function you wish to perform by pressing the corresponding PFKey: 

(2) Examine/Modify System Options 

741-1705-2 

(3) Examine/Modify the DA and Device Configurations 
(4) Display summary and Save/Create/Print the modified 

CONFIG Fi 1 e 

Press: (16) to edit a new CONFIG File 
(32) to Exit GENEDIT 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (3 of 7) 

5) Press PF3 to Examine/Modify the DA and Device Configurations. The VSD 
Device Adapter Screen is displayed. 

GEN EDIT 

Jumper 1st 
Address PDA 

000 2800 
000 2000 
000 2010 
000 2020 
300 2COO 
500 3000 
100 3400 
600 3800 
400 3COO 

0 
32 
33 
35 

40 

Dev 

VSo Device Adapters 
Model vso 

DA Type DA Description 

28V01 
28V02 
28V03 
28V04 

25V50 

BP/SIO Device Adapt 
BP/Floppy DA 
BP/RS-232 Async DA 
BP/SCSI DA 

Disk Device Adapter 

TAB to Device Type and PRESS: 
<ENTER> to edit the devices on the Device Adapter 

<9> to show valid Device Adapters for the slot 

or PRESS: <13) to modify the Device Adapter types; 
(14) to modify the starting device numbers; 
(16) to return to main menu 

6) The Bus Processor (jumper address 0000) has four Physical Device Addresses 
<PDA> assigned to it. PDA 2800 contains the BP/SIO Device adapter, PDA 
2000 contains the BP/Floppy DA, PDA 2010 contains the RS-232 Async DA, and 
PDA 2020 contains the SCSI DA. Each of these DAs are des er i bed in the 
following text with the exception of the RS-232 Async DA. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (4 of 7) 

7> Tab to 28V01 BP/SIO Device Adapter and press ENTER to display the Devices 
on IOP screen. The first device (device 0, Port O) must be a serial workstation, 
enter the appropriate workstation model number. 

NOTE 

If a device other than a serial workstation is entered, 
the message 'Device 0 must be a workstation' is displayed. 

GENEDIT Devices on IOP 
Model VSD 

28V01 BP/SIO Device Adapter IOP#2 

Dev# Port# Type Description 
0 0 2256C Combined WS (64K) 

l l 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
15 15 

TAB to Device Type and PRESS: 
CENTER> Reserve cluster devices 
(12) Shift 

or PRESS: (5) 
(9) Valid Devices 

(13) Modify 

WP? 

Next 
(16) Return 
Ctl) Main men 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (5 of 7) 

8) Press PF16 to return to the VS Device Adapters Screen. Select 28V02 
BP/Floppy DA and press ENTER. The Disks on DA screen is displayed. 

The 1.2 MB Floppy is provided on the VS-SE and VS-6E Computer System. 
Enter the the drive type (2270V7> and press ENTER. Press PF16 to return 
to the VS Device Adapters Screen. 

GEN EDIT 

28V02 BP/Floppy DA 

Dev# Port# Type 
33 0 2270V7 

TAB to Device Type and PRESS: 

(12) Shift Devices Up/Down 

IOP#2 

Description 
1 .2MB 5-1 /4" Floppy 

or PRESS: 
(9) Valid Disk 

(13) Modify 

Disks on DA 
Model VSD 

Attach? 

<16) Return 
<tl) Main men 

9) Select 28V04 BP/SCSI DA and press ENTER. The Disks on DA screen is 
displayed. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (6 of 7) 

A sample 'Disks on DA 11 GENEDIT Screen is shown below: 

GENEDI T Disks on DA 
Model VSD 

28V04 BP/SCSI DA IOP#3 
Dev# Port# TJl~e Descri~tion Attach? 

35 6 2269V4 145MB SCSI Fixed Dk 
36 6 
37 6 
38 6 
39 5 2269V3 72MB SCSI Fixed Dk 
40 5 
41 5 
42 5 
43 4 2269V3 72MB SCSI Fixed Dk 
44 4 
45 4 
46 4 
47 3 2269V4 145MB SCSI Fixed Dk 
48 3 
49 3 
50 3 

TAB to a device and PRESS: or PRESS: 
(9) Valid Disk (16) Return 

<12) Shift devices up/down (13) Modify (tl) Main men 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.2.2 GENEDIT PROCEDURES (7 of 7) 

10) The SCSI drive that contains the IPL Bootfiles must be assigned to port 6. 
Additional SCSI drives must be assigned to either port 5, 4, or 3, 
~ A.8.2.2 'Disks on DA' GENEDIT Screen. 

NOTES 

l> The SCSI drive that contains the boot f1les CIPL Text> 
must be assigned to port 6. 

2) Only one SCSI disk drive device type can be assigned 
per port. If a second SCSI disk drive is assigned, 
the prompt 'The device specified ls not a cluster 
device, it requires a unique part number' ls displayed. 

11> Configure the SCSI disk drives and press ENTER, ~ A.8.2.2 'Disks on DA' 
GENEDIT Screen. Press PF16 to return to the VS Device Adapters Screen and 
complete the configuration. 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.3 VS-5E/6E UPGRADES 

The VS-5E/6E Upgrades section of the VS-5E/6E Computer System is similar to 
the VS-5/6 Upgrades section of the VS-5/6 Computer System, ~ 9. 13. The VS-5E/6E 
differences are explained below. 

Model WLl/P/N Description 

UJ-3436 205/206-3436 VS5E lMB to 2MB Main Memory Upgrade 
UJ-3437 205/206-3437 VS6E lMB to 2MB Main Memory Upgrade 
UJ-3438 205/206-3438 VS6E lMB to 4MB Main Memory Upgrade 
UJ-3439 205/206-3439 VS6E 2MB to 4MB Main Memory Upgrade 
UJ-3498 205/206-3498 VS5E to VS6E lCM/DM lMB Mem.Upgrade 
UJ-3499 205/206-3499 VS5E to VS6E lCM/DM 2MB Mem.Upgrade 

VS-SE lMB to 2MB Ma)n Memory Upgrade 

1) This VS-SE 2MB Memory Upgrade Kit al lows VS-SE CPU/Memory PCB memory 
size to be upgraded from lMB to 2MB. This upgrade contains four 2S6K 
SIMMS Modules that are installed in VS-5 CPU/Memory PCB. ~ 8.3.1 
Upgrade Procedures. 

YS-6E lMB to 2MB Main Memory Upgrade 

2) This VS-6E 2MB Memory Upgrade Kit allows VS-6E Cache Memory slze to be 
upgraded from lMB to 2MB. ~ 8.3. 1 Upgrade Procedures. 

VS-~-~ _1 M_B_t_o __ 4_~f3_ Main Memory Upgrade 

3) This VS-SE 4MB Memory Upgrade Kit allows VS-SE CPU/Memory size to be 
upgraded from lMB to 4MB. ~ 8.3. 1 Upgrade Procedures. 

VS-SE 1-_tv)_~_ !_<:>__4_M!i Mai_Q__!'Jg_rn_grr_Upgrade 

4) This VS-SE 4MB Memory Upgrade Kit allows VS-SE CPU/Memory size to be 
upgraded from 2MB to 4MB. ~ 8.3. I Upgrade Procedures. 

VS-SE to _V~:_§_ E_ 1 CM LQM_J ~§ __ llQ_g_~j-~ 

S> This VS-SE to VS-6E Upgrade Kit allows the VS-SE to be upgraded to a 
VS-6E. ~ 8.3. 1 Upgrade Procedures. 

VS-SE to VS-6E 1CM/_Q!i2M~-~JJg__r-_~d~ 

6) This VS-SE to VS-6E Upgrade Kit allows the VS-SE to be upgraded to a 
VS-6E. ~ 8.3. 1 Upgrade Procedures. 
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A.8 UNPAC[<ING AND SETUP 

A.8.3.1 VS-5E/6E UPGRADE PROCEDURES (1 of 3) 

SOFTWARE REQUIREMENTS: 

CP TYPE 

CPS 

CP7 

VS SYSTEM CONFIGURATION 

VS--S/SE 

VS-6/6E 

SAU HARDWARE PREREQUISITES: 

CPS: None 
CP7: None 

SAU SOFTWARE PREREQ!!JSITii~ 

CPS: VS-S BP Boot PROM Revision S630 or later 
CP7: VS--6 BP Boot PROM Revision S630 or later 

GENEDJ_T____EREREQU I SI TES; 

GENEDIT Version 7.13.90 

APPENDIX A VS-5E/6E 

REQUIREt1f:NT~ 

CPU Microcode Version S.70.20 
or later C1ncluded with 7.13 
OS release>. 

CPU Microcode VP.rs ion 7. 70.22 
or later (included with 7.13 
OS release). 

VS-5/5E/6/6E with either a 360KB or 1.2MB ~ loppy Diskette Drive. Need one 
Cl> Workstation (16K or greater) to act as Workstation Zero (Q) System 
Console. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.3.1 VS-5E/6E UPGRADE PROCEDURES (2 of 3) 

UPGRADE PURPOSE: Add a new second drive to VS-5/6. 

UPGRADE INSTRUCTIONS: ----- ----

1) Remove all cables connected to TC Device Adapter <DA> Board,~ 7.3. 

2) Remove all cables connected to BP Board, ~ 7.3. 

3) Remove BP Board,~ 7.3.2. 

4) Remove both BP Board PROMS at locations Ll83 and Ll84. 

5) Install new BP Board PROM's at locations Ll83 and Ll84 as follows: 

A) VS-5/6 (256K BP Board - P/N 210-9111) 
PROM Part Numbers: <PROM REV. 5694) 

1) 379-2095Rl 
2) 379-2096Rl 

NOTE 

BP PCB switches SWl and SW2 must be 
set for new self identifying disk 
drives as indicated,~ 6.3. l. 

6) Install updated BP Board, ~reverse steps of 7.3.2. 

7) Remove Data Cable connections from Winchester Disk Drive, ~ 7.5. 

8) Remove Winchester Disk Drive power cable, ~ 7.5. 

9) Remove Winchester Disk Drive, ~ 7.5. 

10) Remove cable from terminator connection on VS-5/6 Rear Panel, 
~ 7.12.3. 

11) Set jumpers on new second Winchester Disk Drive to I.D.6 <depends 
on jumper setting of first Winchester Disk Drive). 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP ---· 

A.8.3.1 VS-5E/6E UPGRADE PROCEDURES (3 of 3) 

UPGRADE INSTRU_~_TIONSJ__J_C_QN~_Q~: 

12) Install new power cable and power cable extension <PIN 220-2307) 
on Winchester Disk Drive, -+reverse steps of 7.5. 

13) Connect Data cable to new second Winchester Disk Drive, -+ 7.5. 

14) Install new replacement Winchester Disk Drive,-+ reverse steps 
of 7.5. 

15) Install new upgrade <5E/6E) cable through rear panel toward 
front of VS-5/6 through the cable channel,-+ 7.5. 

16) Connect new upgrade cable terminator to rear panel using old 
hardware,~ 7. 12.3. 

17) Connect other end of new cable to Data connection of new second 
Winchester Disk Drive,~ 7.5. 

18) Connect other end of upgrade cable to SCSI connector on BP 
Board,-+ reverse steps of 7.3 and 7.3.2. 

19) Re-IPL System, ~ 4.2. 

20) Reinitialize new second Winchester Disk Drive,~ 4.2 and 4.2.l. 

2 1) Ru n GEN ED IT and i n s ta l l new W i n c he s t er D i s k Dr i v e Mode l # and 
the new Drive l.D. #on GENEDIT Utility,-+ 4.2. 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.3.2 VS-SE FIELD REPLACEABLE UNITS 

PART NUMBER DESCRIPTION 
_2_1_0--9--1_:_1 o--=--A--C-P_U_/ MM PCB 
210-9111 BP PCB 
725-0232 FLOPPY DRIVE 1 .2MB 
725-0270 WINCHESTER DRIVE 72MB 
725-0269 WINCHESTER DRIVE 145MB 
278-0975 EAPA 
270-1063 SWITCHING POWER SUPPLY 
210-9113 FRONT PANEL 
220-2451 KEY LOCK ASSEMBLY 
210-9112 MOTHERBOARD 
220-2453 SPS to MB +SV BUS 
220-1215 SPS to MB +OV BUS 
270-3378 POWER HARNESS 
220-3420 BP to FLOPPY 
220-3528 BP to FRONT PANEL 
220-3417 BP to PTR A/REMOTE 
220-3418 BP to PTR B 
220-3419 BP to APA 0 
420-2058 : AC POWER CORD 
220-3624 : BP to 147/72MB SCSI 
220-3319 : APA SIGNAL JUMPER 
220-2102 : APA POWER JUMPER 
725-3334 : SCSI TERMINATOR (external) 
210-8503 : 928 TERMINATOR -----------------------

CPS CPU PCB USAGE: 

--------·-----------------
PART NUMBER : DESCRIPTION CURRENT E-REV 

-2To..:9n 0-A:CPU/MM PCB 2 
210-9111 BP PCB 7 
270-1063 SPS 
210-8565 SPS PCB 7 
210-8563 SPS PCB 6 
210-9112 MB 0 ----------==---
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.3.3 VS-GE FIELD REPLACEABLE UNITS 

MODEL NUMBERS: VS-6E-l~_ -2CM, -2DM, -4CM, -4DM: 

PART NUMBER DESCRIPTION 
210-9699-A CPU Pt-=B~---"------
210-9111 BP PCB 
725-0232 FLOPPY DRIVE l .2MB 
725-0270 WINCHESTER DRIVE 72MB 
725-0269 WINCHESTER DRIVE 145MB 
278-0975 EAPA 
270-1063 SWITCHING POWER SUPPLY 
210-9113 FRONT PANEL 
220-2451 KEYLOCK ASSEMBLY 
210-9112 MOTHERBOARD 
220-2453 SPS to MB +5V BUS 
220-1215 SPS to MB +OV BUS 
270-3378 POWER HARNESS 
220-3420 BP to FLOPPY 
220-3528 BP to FRONT PANEL 
220-3417 BP to PTR A/REMOTE 
220-3418 BP to PTR B 
220-3419 BP to APA 0 
210-9599-1 CACHE/MM -lA, 2MB 
420-2058 AC POWER CORD 
220-3624 BP to 147/72MB SCSI 
210-9599-A CACHE/MM (lMB) 
220-3435 CABLE (3 required) 
210-9599-2 CACHE/MM -2A, 4MB 
220-2102 APA POWER JUMPER 
725-3334 SCSI TERMINATOR (external) 
210-8503 928 TERMINATOR 
220-3319 APA SIGNAL JUMPER ----- ------ ----

CP7 CPU PCB USAGE: 

- -·------------ - ----
PART NUMBER DESCRIPTION : CURRENT E-REV 
210-9699-A ----------

CPU PCB 0 
210-9111 CPU PCB 7 
210-9599 MM PCB -A lMB l 
210-9599 MM PCB -lA 2MB l 
210-9599 MM PCB -2A 4MB l 
270-1063 SPS 
210-8565 SPS PCB 7 
210-8563 SPS PCB 6 
210-9112 

~ MB 0 ----------------
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.3.4 VS-5E/6E MODELS 

NOTES 

Part number prefix 157 = 50Hz ac llne frequency mainframes. 

Part number prefix 177 = 60Hz ac line frequency mainframes. 

VS-5/5E/6/6E DIFFERENCES: 

VS-5/6 

1) Uses Western Digital PCB 
2) Limit of two drives 
3> Uses SCSI Interface cable 

wlth Terminator, BP 
connector and Drive 
connector 

4) Uses only 67.5MB Winchester 
Drive 

741-1705-2 

VS-5E/ 6E ------

1) Western Digital PCB not used 
2) Can add third drive 
3) Uses latest SCSI Interface cable 

wlth connectors for three imbedded 
SCSI drives, and BP connector 

4) Uses either 72MB or 145MB Winchester 
Drives 
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APPENDIX A VS-SE/GE 

A.8 UNPACKING AND SETUP 

A.8.3.5 WINCHESTER DISK DRIVE OPTIONS/UPGRADES 

------------·-------

Model MEI II CEI II Description 
-·--·-- -----·--- ------------------------------------------

2269V-3B 
2269V-4B 
2269VR-3B 
2269VR-4B 

741-1705-2 

289-0911 
289-0912 
289-0951 
289-0952 

157/177-7503 
257/177-7505 
157/177-7543 
257 /177-7544 

72MB 5 1/4 11 Hinch. Dr. Option Klt 
l45MB 5 1/4 11 H1nch. Dr. Opt1on K1t 

72MB 5 1/4 11 H1nch. Dr. Upgrade Kit 
l45MB 5 1/4 11 H1nch. Dr. Upgrade Kit 
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A.8 UNPACKING AND SETUP 

A.0.3.6 CPU INSTALLABLE OPTIONS 

-------

Model 

25V36-B 
25V50-2B 
25V50-4B 
22V98-4A 
25V76-1B 
25V76-2B 
VS-PA-8C 
2270V5 

MEI # 

289-0572 
289-0570 
289-0578 
289-0785 
289-0568 
289-0569 
289-0621 
289-0622 

CEI # 

157/177-7430 
157/177-7426 
1 57/177- 7 42 7 
157/177-7501 
157/177-7428 
1571177-7429 
157/177-7431 
157/177-7440 

APPENDIX A VS-5E/6E 

------·-----

Description 

8 Port Asynchronous I/O Controller 
2 Port SMD I/O Controller 
4 Port SMD I/O Controller 
4 Port SMD I/O Controller 
1 Port TC I/O Controller 
2 Port TC I/O Controller 
8 Port Serial APA 
VS-5/6 360K Floppy Kit 
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APPENDIX A VS-5E/6E 

A.8 UNPACKING AND SETUP 

A.8.4 REMOTE MAINTENANCE 

The VS-5E/6E Remote Maintenance section of the VS-5E/6E Computer System is 
the same as the VS-5/6 Remote Maintenance section o~ the VS-5/6 Computer 
System,~ 9.11 of the VS-5/6 Computer System Product Maintenance Manual. 
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APPENDIX A VS-5E/6E 

A.9 FUNCTIONAL DESCRIPTION 

The VS-5E/6E Functional Description section of the VS-5E/6E Computer 
System is similar to the VS-5/6 Functional Description section of the VS-5/6 
Computer System,~ 10. 1. No VS-5E/6E differences exist. 
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APPENDIX A VS-5E/6E 

A.10 SPECIFICATIONS ------- --

A.10.1 WINCHESTER DISK DRIVES 

The Hardware Specifications section of the VS-5E/6E Computer System ts 
similar to the Hardware Specifications section of the VS-5/6 Computer System, 
~ 11. 1.1. The VS-5E/6E differences are listed below. 

72MB WINCHESTER DRIVE: 

Drive Performance: 

Capacity: 72MB Formatted 

Transfer Rate: lOMB/Second 

Seek Time: 
Track-to-Track: 
Average: 
Maximum: 

145MB WINCHESTER DRIVE: 

Drive Performance: 

Capacity: 145MB Formatted 

Transfer Rate: lOMB/Second 

Seek Time: 
Track-to-Track: 
Average: 
Maximum: 

741-1705-2 

5 Milliseconds 
23 Milliseconds 
50 Milliseconds 

5 Milliseconds 
23 Milliseconds 
50 Milliseconds 
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APPENDIX A VS-5E/6E 

A.10 SPECIFICATIONS -------

A.10.2.1 VS-SE MINIMUM SOFTWARE REQUIREMENTS 

The VS-SE Software Specifications section of the VS-5E/6E Computer System 
is similar to the VS-5 Software Specifications section of the VS-5/6 Computer 
System,~ 11.1.2. The VS-5E/6E differences are listed below. 

Software 

System 
Software* 

7. 13 

* = Includes Operating System 7. 13 

** = -C = Cartridge Tape 
-E = l.2MB 5 1/4 inch Diskette 
-G = Streamer Tape 

Comments WLI P/N ------------- ·----

See explanations below 195-5560-C**, 
195-5560-E**, 
195-5560-G** 
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APPENDIX A VS-5E/6E 

A.10 SPECIFICATIONS 

A.10.2.2 VS-6E MINIMUM SOFTWARE REQUIREMENTS 

The VS-6E Software Specifications section of the VS-5E/6E Computer System 
is similar to the VS-5 Software Specifications section of the VS-5/6 Computer 
System,~ 11. 1 .2. The VS-5E/6E differences are listed below. 

------- ------------------------ ---------------- -------

Software 

System 
Software* 

Version 

7. 13 

-- ----·--·------~------

* = Includes Operating System 7. 13 

** = -C = Cartridge Tape 
-E = l.2MB 5 1/4 inch Diskette 
-G = Streamer Tape 

Comments WLI P/N 

See explanations below 195-5561-C**, 
195-5561-E**, 
195-5561-G** 
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APPENDIX A VS-5E/6E 

A.10 SPECIFICATIONS 

A.10.3.1 VS-5E/6E BUILT-IN TEST (BIT) 

The Diagnostics Specifications section of the VS-5E/6E Computer System is 
similar to the Diagnostics Specifications section of the VS-5/6 Computer 
System,~ 11.3. The VS-5E/6E differences are listed below. 

Diagnostic Name 

VS-5/5E/6/6E 
Bus Processor 
Power-Up <BP-2) 

PROM Version 

5754 

Location/PROM P/N Packa~fN 

High - 379-2095-R2 195-4995-D* 
Low - 379-2096-R2 

* = Includes hardcopy documentation only 
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APPENDIX A VS-5E/6E 

A.10 SPECIFICATIONS 

A.10.4.1 VS-5E/6E DIAGNOSTICS 

The Diagnostics Specifications section of the VS-5E/6E Computer System Is 
similar to the Diagnostics Specifications section of the VS-5/6 Computer 
System,~ 11 .3. The VS-5E/6E differences are listed below. 

~_g_nos t I c Name 

Small VS BP-2 System 
Diagnostic Package 

------------ ---

Revision 

2763 

NOTE 

Complete 195 package part numbers Include Diag
nostic Monitor diskette<s> and documentation. 

Package P/N 

195-5084-0* 
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APPENDIX A VS-·5E/6E 

A.11 ILLUSTRATED PARTS 

A.11.1 COMPONENTS (1 of 2) 

The I. P. B. Components section of the VS-5E/6E Computer System is similar 
to the I.P.B. Components section of the VS-5/6 Computer System, ~ 12.3. The 
VS-5E/6E differences are shown below. 

Item 

2 

741-1705-2 

Part Number 

725-0270 

725-0269 

Description 

Winchester Disk Drive, 72MB, 5 1/4 inch 

Winchester Disk Drive, 145MB, 5 1/4 Inch 

8 03846 f YB/ 16 
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APPENDIX A VS-5E/6E 

A.11 ILLUSTRATED PARTS 

A.11.1 COMPONENTS (2 of 2) 

The I.P.B. Components section of the VS-5E/6E Computer System is similar 
to the I.P.B. Components section of the VS-5/6 Computer System, -+ 12.3. The 
VS-SE/6E differences are shown below. 

---- ------------~----- ------

Item 

2 

Part Number 

220-3624 

220-3624 

SCSI TERMINATOR 
INSTALLED HERE 

BP 
CONNECTOR 

741-1705-2 

De ~_cJ_ i_Q tJ on 

SCSI Interface Cable, Winch. Drive, 72MB 

SCSI Interface Cable, Winch. Drive, 145MB 

DRIVE #X 
CONNECTOR 

DRIVE #X 
CONNECTOR 

A-157 

ll U'.JB4ti I YHI 11 
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B. 2. l 
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APPENDIX B VS-5E/6E 

B.1 CONTROLS AND INDICATORS 

B.1.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER (EADC) 

The Service Indicators section of the VS-5E/6E Computer System is similar 
to the Service Indicators section of the VS-5/6 Computer System, ~ 3.2 of the 
VS-5/6 Computer Sys tern Product Maintenance Manual. The VS-SE/6E differences 
are explained below. 

Item 

-1-

J2 J1 

5/16" x 3/4" 
7 SEGMENT DISPLAY 

P3 P2 P1 

*NOTE: J11, J13, J15, AND J19 SHOULD NOT HAVE JUMPERS. 

Name 

Diagnostic LEDl 

8-03846 FYB7 ·3 

Type and Function 

LED; Red, Indicates GO/NO-GO status on 7 
segment HEX Display <LEDl). Displays a 
value of zero (0) when BIT Test passes, or a 
value higher than zero (0) when BIT Test 
failure occurs during power-up. 
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APPENDIX B VS-5E/6E 

8.2 TROUBLESHOOTING 

8.2.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER 8.1.T. FAILURE 

The Enhanced Asynchronous Device Controller CEADC> Power-Up B.I.T. 
diagnostics run concurrently with other VS-5E/6E system Power-Up diagnostics. 
The B.I.T. provides a go/no-go evaluation of the EADC board. The B.I.T. does 
not check each 1 T1 module nor the drive c i rcu ltry for each channel gal ng to 
the back panel. If the EADC Power-Up diagnostics fall, the EADC LEDl displays 
something other than 11 0 11 • 
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APPENDIX B VS-5E/6E 

B.3 REPAIR 

B.3.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER REMOVAL (1 of 2) 

The Repa1r sect1on of the VS-5E/6E Computer System 1s s1m11ar to the 
Repa 1 r sect1on of the VS-5/6 Computer System, -+ 7. 3 of the VS-5/6 Computer 
System Product Ma1ntenance Manual. The VS-5E/6E d1fferences are expla1ned 
below. 

1) Before removing EADC Board (212-3114) from backplane option slot, 
disconnect Jl and J2 C50-p1n Rear Panel Connector> cables from top of 
board. 

~ 
1 3 110 SHUNT CONNECTOR BLOCK IDENTIFICATION 

DECODE J16,J17,J18 J14, J11,J13, 
ADDRESS J21 J20,J23 J22 J15,J19 

J2 J1 ... 6 •• 6 ••1 

:zz:z: •• 5 •• 5 ••2 DECODE •• 4 •• 4 ••3 

' 
• J11 "01XX" •• 3 ... 3 ••4 1 2 3 4 5 6 •• 2 •• 2 ••5 

J121 .. 1 •• 1 
••1 ••1 ••& •• 2 •• 3 

*J13l• •l •• 4 •• 6 •• 6 ••1 •• 5 
DECODE z::zz: ... 5 •• 5 ••2 5/16" x 3/4" •• 6 •• 4 ... 4 ••3 

7 SEGMENT DISPLAY "02XX" 
1 2 3 4 5 6 

•• 3 •• 3 ••4 
•• 2 •• 2 •• 5 

J18 J17 J16 ••1 •• 1 ••& 
6 •• •• 6 • • 6 

•• 6 ••1 5 •• •• 5 • • 5 ••a 
4 :: 

... 4 ... 4 DECODE :z:zz: •• 5 .. 5 ••2 •• •• ... 4 •• 4 ••3 g •• 3 3 "03XX" •• 3 •• 3 ••4 •• 2 •• 2 1 2 3 4 5 6 1 •• •• 1 • • 1 •• 2 •• 2 ••5 
••1 •• 1 ••& 

*J15 J14 ••a •• 6 ••1 
J21 •• 6 •• 6 DECODE z:z::z •• 5 •• 5 ••2 

•• 4 •• 4 ••3 DECODE 1/0 ADDDRESS I :z:zz: I •• 5 .. 5 "04XX" .. 3 •• 3 ••4 "03XX" •• 4 •• 4 1 2 3 4 5 6 •• 2 .. 2 •• 5 
1 2 3 4 5 6 •• 3 •• 3 ••1 •• 1 ••e •• 2 •• 2 •• 1 •• 1 

•• 6 .. 6 ••1 
DECODE :zz::z •• 5 •• 5 ••2 

6 •• •• 6 •• 6 •• 6 ••4 •• 4 ••3 
5 •• .. 5 •• 5 •• 5 "05XX" •• 3 •• 3 ••4 
4 .. •• 4 .. 4 •• 4 

1 2 3 4 5 6 .. 2 •• 2 ••s 
3 •• •• 3 •• 3 • • 3 ••1 •• 1 •• 6 
2 •• •• 2 •• 2 •• 2 
1 •• •• 1 •• 1 •• 1 ••a •• 6 ••1 

DECODE 1::z:z •• 5 •• 5 ••2 J23 J22 J20 *J19 •• 4 •• 4 ••3 
"06XX" •• 3 •• 3 ••4 

P3 P2 P1 1 2 3 4 5 6 •• 2 •• 2 •• 5 
... 1 .. 1 ••& 

*NOTE: J11, J13, J15, AND J19 SHOULD NOT HAVE JUMPERS. 
B-03846 FYB7-4 
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APPENDIX 8 VS-5E/6E 

8.3 REPAIR 

8.3.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER REMOVAL (2 of 2) 
t 

2> Remove EADC Board, ~ 7.3. 

3) Check jumper locations/positions,~ B.3.1. 

4) Install new EADC Board into card cage by reversing steps of 7.3. 

5) Reconnect all cables by reversing step 1 of B.3.1. 

NOTE 

No preferred jumper address exists for EADC Board. 
Configure jumper address for EADC Board use,~ B.3. 1. 
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APPENDIX B VS-5E/6E 

B.4 UNPACKING AND SETUP 

B.4.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER INSTALLATION (1 of 2) 

The VS-5E/6E Options section of the VS-5E/6E Computer System is similar to 
the VS-5/6 Options section of the VS-5/6 Computer System, 7 9.12 of the VS-5/6 
Computer System Product Maintenance Manual. No VS-5E/6E differences exist. 

The Enhanced Asynchronous Device Controller C25V36AE> is a modular 
communications subsystem designed for use in existing VS CPS and CP7 family 
computers. This allows use of non-intelligent asynchronous terminals such as 
the Wang 2110 and DEC VTlOO to communicate with a VS Host over RS-232C lines. 

PCB INSTALLATION 

l> Power-down mainframe, 7 4.4. 

2) Remove mainframe covers, 7 7.2.l, 7.2.2, and 7.2.3. 

3) Remove PCB holddown device and turn TC Control panel to left, 7 7.3. 

4) Inspect PCB for damage, 7 9.4. 

5) Set Enhanced Asynchronous Device Controller address for EADC PCB use, 
7 B.3.1. 

6) Install Enhanced Asynchronous Device Controller in any available option 
slot (slot J2, J3, or J4), 7 7.3. 

741-1705-2 

NOTE 

Jl on Rear Connector Panel Assembly 
connects to Jl on EADC PCB Assembly. 

J2 on Rear Connector Panel Assembly 
connects to J2 on EADC PCB Assembly. 
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APPENDIX B VS-5E/6E 

B.4 UNPACKING AND SETUP 

B.4.1 ENHANCED ASYNCHRONOUS DEVICE CONTROLLER INSTALLATION (2 of 2) 

7) Connect Enhanced Asynchronous Dev1ce Controller to the Rear Connector 
Panel Assembly <WLI P/N 272-0056) as follows: 

A> Connect Jl on EADC PCB to Jl on Rear Connector Panel. 

B> Connect J2 on EADC PCB to J2 on Rear Connector Panel. 

NOTE 

EADC PCB is labeled with Jl and J2 v1sible. 

T-MODULE SLOTS 
(8 MAXIMUM) 

,, J2 

Q ,_L--_ _,t--1.__ _ _. 

10 
[][] 
DD 
DD 

741-1705-2 

A 
CONNECT TO J1 & J2 

EADC BOARD 

Do 

B-6 

ON EADC PCB 8 
CONNECT TO 

J1 &J2 ON REAR 
OF PANEL 

REAR CONNECTOR 
PANEL ASSV 

B-03846 FY87-19 
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APPENDIX B VS-5E/6E 

B.4 UNPACKING AND SETUP 

B.4.2 VS-5E/6E OPTIONS 

The VS-5E/6E Opt1ons sect1on of the VS-5E/6E Computer System is similar to 
the VS-5/6 Opt1ons sect1on of the VS-5/6 Computer System, ~ 9.12 of the VS-5/6 
Computer System Product Malntenance Manual. No VS-5E/6E d1fferences ex1st. 

VS-5E/6E OPTION PCB MODEL 

MODEL NUMBER WLI/P/N 

25V36AE 212-3114 

741-1705-2 B-7 

DESCRIPTION 

Enhanced Asynchronous 
Dev1ce Controller 
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APPENDIX B VS-5E/6E 

B.4 UNPACKING AND SETUP 

B.4.3 REAR CONNECTOR PANEL ASSEMBLY REMOVAL/REPLACEMENT 

The VS-5E/6E Options section of the VS-5E/6E Computer System is similar to 
the VS-5/6 Options section of the VS-5/6 Computer System, ~ 9. 12 of the VS-5/6 
Computer System Product Maintenance Manual. The VS-5E/6E differences are 
explained below. 

l> Power-down mainframe, ~ 4.4. 

2) Remove top cover of mainframe,~ 7.2.l, 7.2.2, 7.2.3. 

3) Remove cables from Rear Connector Panel Assembly connectors Jl and J2. 

4) Remove and save hardware used to secure Rear Connector Panel Assembly to 
mainframe. 

5) To replace Rear Connector Panel Assembly, reverse removal procedure, steps 
l thru 4 of 9.5. 

741-1705-2 

3 
J1 &J2 ON REAR 

OF PANEL 

B·03846·FY87-20 
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APPENDIX B VS-5E/6E 

B.5 ILLUSTRATED PARTS 

B.5.1 COMPONENTS 

The VS-5E/6E Illustrated Parts sect1on of the VS-5E/6E Computer System 1s 
s1m1lar to the VS-5/6 Illustrated Parts section of the VS-5/6 Computer System, 
'12.3 of the VS-5/6 Computer System Product Maintenance Manual. The VS-5E/6E 
d1fferences are explained below. 

ITEM 

1 
2 
3 
4 

PART NUMBER 

212-3114 
210-8618* 
220-3064-1 
272-0056 

DESCRIPTION 

EADC Motherboard w1th 8 T-Modules 
PCB VS-5E/6E EADC Module (T-Module) 
50-P1n R1bbon Cables (2 each> 
EADC Back Panel Assembly 

FRU 

ASSY 
PCB 
CBL 
ASSY 

• 210-8918 is also a valid part number for T-Module 

1 2 

J2 

T-MODULE 1 

T-MODULE 3 

T-MODULE 5 

T-MODULE 7 

741-1705-2 B-9 

EADC PROMS 

CONNECT TO J1 & J2 
ON EADC PCB 

CONNECT TO 
. J1 &J2 OR REAR 

OF PANEL 

B 03846 l'YBl-18 

COMPANY CONFIDENTIAL 





SCHEMATICS 

P/N E-REV. BOARD NAME --·------------- -

1) 

2) 
3) 
4) 
5) 
6) 
7) 

8) 
9) 
10) 
11> 
12) 
13) 
14) 
15) 

210-8563 3 Control Board 
210-9699 l CPU Board 
210-9110 2 CPU Board <Multi-layer> 
210-9111 7 Bus Processor Board <Multi-layer> 
210-9112 0 Motherboard <Multi-layer> 
210-9113 0 Front Panel Board <Multi-layer> 
210-9313 0 Disk Drive Interface SMD 2 Port Board 
210-9315 0 Disk Drive Interface SMD 4 Port Board 
210-9337 4 Single Port TC Board <Multi-layer> 
210-9355 3 Asynchronous Control Device Board 
210-9599-1 1 Cache Memory Board 2MB <Multi-layer> 
210-9599-2 l Cache Memory Board 4MB <Multi-layer> 
210-9637 2 2 Port TC Board <Multi-layer> 
210-7785 2 TC Light Panel Board 
210-8489 5 UISIO Board 

NOTE 

The Schematics included in this manual are the 
latest revisions available at the time of printing. 

-- -- .. 

<Multi-layer> 
<Multi-layer> 



• i· 
~· .~ ,·~" '( ' - .l. 

!, ' ·, '.(.\ 
•· . 

8.5 ·~ 
. 
11 ,, 
. -....... 

~ 

E 

D 

c 

., ... , ,,.. .-''' 

... 
-·~!~_1_J~---~-1_2~-~J~_1_1~_._~_1_0~_L_._q~---~-6 ~~~7~~-'---~a~----~-------'-~--.~--..._~ .._...., ..... __ .... 

---~_.. ... .. .............. .,,,~ ... .... ....... ~ .. --..-._ .............. ._ ........... -,_ ..... ....... ._ ......... ............................ 
_. ............ "" ........ :. .... ---. -.~.-.. 

PT"ml(jJ:] 

n n 11 n 
') ... ~ . 

.. ;,;; 
u 

--'l_~L.~ll1 .--!--------------------- -r+-·-· ----·----1-----------'-1 
_._ 0 

..------~-!----------•>------·--· Li! 

~" 11-------------------------------------------~-.\-l 
'l.\F~ ·~>« 
tOV~ 

lY 13 12 J.l g 

Oil• ..... 
_r-;;;11Jt 
':' .. , 1V 

.1 

.. 
4 .. 

a 7 j s 

I~ hili!JqA _.,,,.....,. 
l~S i!lO-IS&J I--· _____ .._ __ _ 

J 

D 

B 
c llCV 

IT! N 

~CHEM~TIC DIAGRAM 

CONTROL BOARD A. 

°"" ~~J_o.c '~======;===1 
3 

l 

8.5"· 

11 " 

• 

17 ,, 

l 
1 

1 
l , 



-:,,, .:L l 

.. ll 

. . 

8.5 " 
, 

11 ,, 

17 ,, 

:G 

i 

'....; 
1.-.: 

H 
El 

I 
I 

I 
-1 

I 
I 
I 

01 

I 

......-:; c 

Bl 

~ 
Al 

I 
I 

I -1-1·T 

I ' - . 
~.,, .... ~-• .i:. ,_~.,..-r.-·LJ~q~ 

~ =-----· .L L-•I 
~ ! dAU 

i-;o;-i' -- --n,~'f;-i 
~~' ' Ill~....., 
~!.uii ' Ull• 

L!!'.~L----' ut ~~ ~u ~· t--i:;{, .. 
91"'d ~l\ "I: iJOL-4 
CO<ll i LO•L 

~:iL-C?l.'t ' 'GI• 
I lJI 

~ I Ill 
~ 1L•ID 

~.;~L I 'tle1J -t:f"Yt' ""ll 
C"CL~ '<fL• 

~ T~ -~-... , 
---+~ LJfl 

m~~p ~, ... I 1"11T111 -If'. L • 
' r•u.• --r-~ 

~~ T 1e1 
T L.1CL 

---L--~~~ tr''''" L~IL• ·--------~~ !'I:_"'!._ ____ ~!·~-
~ r.lQll U IL• 

~--·· Jr,L 
t:l'!!!JT l(q 

~:;;;oj _---f-Tst--1 
""'o .. ..,.ao1 ICL 

~~' .rL• 
"'lO·"'ll LLCL 
"'l~of'OU LLDL 

""~ r. 

"loi.L LLGI 
.,,!0->0ILI I ~rn-i ""3 
~ .... LL 
""17 .,.AL"l 

~.J..-- \IL• 
,.,Ill::! I Sl"L• 

"'i~ ~ ~---- -41IL 

1 

L\!. U!J, ld-4 

'.J"41 
l..JH 

~:~~:...-_.__..:....--1 
1~e~ ~;-_ _...._=--__. 

- ~ -t-·~~~~1_....__.:...--1 I ~~~.T--1-, _:_.....j 
, .. 'J.J'tO ~----'---'---' L ' ~l~J, _ _....· -.:...--' 

-·· _ _r:_:.1.~L_l_ 

! r-• 

I 
I 
~ 
' 

r· • 

'.I' ..... 
1G"" ;.c 
Ir. 
L. 

• 

8. 

11 

17 



x JIU 2 §Lklqlb 

" L l 

" l l 

8.5 " 
~ 

11 " 

17,, 

' ,; 

:,G 

I~ 

E 

D 

~ 

'• c 

.,,.. 
'3 

A 

45J a I 2 & Ji a Ji L. a u;;s. u ii LI nu 

l'-f lJ _ _. __ .1.1c2 L . ---- · _!_~ ___ L i a ____ J ________ _:J_ -l------~-----~ 

'--. I Uni z; r;;;:;;;: i JS 

7 

-----~ ( >•l ·---------- ___, __ .. __ •l ---- --

----- ~~rn-. ...... .Lj -~ 
V..d\ ---~~ r ·,J1ai 

·--- ~-~----

---

--· ·---/[!;; r'R7T 

i 
r -
i 
I 
!D 
I 
L-

8 

" 

" 

•• s.· 

8. 

11 

17 



·r!ll"! .... ·. ""!',,.,.., . ......,;."""111111!111,_.111111Q1,._ 111115 i.i*•· .. ~-4"'••+-11111•~1!111••""""'"1111"-·"'·--"'·-•#111111z;111111111x"'" .. *M!-•11. •all!ll. ••"'211111111•1 a111. ••zi..i•111s••111•••11Ja••s110•:•111z••-2111.e"'·•• .. •111.1111:1u1:1111111 .. 11111211a12•2112•2•t•. !IJ .. lllbl&l .. lil•lil.l. llaii.··111,.1u•2i2ii&i. IJ:iaicit&i. il2i .. lulnlaiiil2iiu• Ut as: al us •n• iiiMii1x itliifWSirn•MZi 

uLl 

u ll 

~ i; 

ll J 

~ 
" 
ii 
I' 

1~I 

.. s·s '1-

1: 

G 

.1 

I~ ,_ 

'l 
[I 

1 Lj 
..,,..._.. __ "4 ......... . .. .,._, __ , ... _, ..... . 
---~ .......... .... ,,,.'W" ................ _ 
_.,. ........ -..... .... W_,,_I __ ...... .._,,..~ 
,,,, ... -··-~ _,." ..... -" ............... _ .. .................... " ... ....... .,.. ........ ~.-·--. ... 

lJ 12 

u fl 

.. l I 

l 
11-

I 
' -Jli 
I 

I 
[_ 
~ 

I 
i r·-

I.-
I 

I r- -
I 

I • 
;c 
I 
! 
! 
~- -
' 

'1 1;~~ I -
!"'' 
. ·-r·· 

I f-.. 
r 

-
~ 

I 
... 1 I 

8.5 

11 
I 

17 



" L l 

" ll 

.. 

. --...---" ':· ·~- . 

~-----·-. 

8.5" J - ...... ~--

,, 

:!_; 

i-- -
! 

~.;..··1---r: 

·1 

'r::, 

• 
i--· ·-

.. ll 

" l l 

8. 5,, 

1 1 " 

17 " 



i~fah1:' @M4£ZL# tJt a J .. ··.:. 
': --_. .. . 
7!;:·· .... -
,'f::··.: 
,.. ·~· .. ' 

.r':' 
"j;':· 

<· 

{;, 

... ll 

ll 

.. s·e 

8.5 " 
, 

11 " 

,, 

fi ·• Ji 

jlh 
,1 
:! 
ti 

G 

E) 

D 

_J 
·.C 

NfC•~ 

x I j 

lJ 

QJ .. I £. ti CJ j I ::; l 1$9.h . .. 

1.2 1·· .. ll 10 I g _L_ a * 
lil(ll 

.... , 

- --

.a 

''·'· . £¢I »¥4. .. *-F .... -.·• 

7 

7 

)&?!*·· 

I 
I 
! 

I 
.~ 
i 

-~.!> 
I 

·--~::L..J 
•--- 1 

;; )'41! ... '.-# 

.. .

·~· 
~-~-· 

. ·~ 

·, __ -I' .. --~-1-. --

")¥''1! ... -.1.-' :\ ... t/1---! - .-

·~ .. ·-----~ _...., -·----~-"' ... :;:;" ,...L_ 

-r
i. 

---
---·· 

-'':°'.:"' !-r .. 
-------·· -----~ i K 

I 

- -- ---·--------4G :.ii 

. ------\_~';,it~. 

________ -:--. 
·~!.;,' :~_1 .. 

l. 
I 
I 
.J 

I 

·i) 

i ·., 
:~~ 
;.J.1 
1...!.l 
i 

.8 

' . 
I 
I ,___ 
! 
l 

.. Ll 

u l l 

8.5" 

11 " 

17 " 

I 
l 

·1 
l 

l 

l 
' j 



~·~ 

u 11 IWU 

"""a 
"AIU 0 
ftA!llt'f (~4Li> 

"""5 

"·~· 
..... u 

(Uni 

li~LI 

CID•ll 

.~. 

D 

8.5 " "' 
....... ., c 

11 
,, 

,,,. 

j 
A 

ll" l< 
- ... ,., ·,-·:-;-·· 

12 ll 
-t· 

g e 7 I E:i 

,..,.IN 

I.Ill 

·~ 

ltt-'·-----......... 1 

lt K 

' 

a• I .. 
I 
I 
I 
' _J 

ar ...... ----. 

C~<Jl~.----------------1--+-----'~ 
CS<Jl>-~•"""..-+-----------------f--f.----'~ 

s l 

I 
' 

·~ 

~· -·---, . 

". 6.·" ~ 

,~ 

' 
~-
J 

H 

I 
L •. 
i 

! 
I 
I) 
i 
I 
I 

I 
1-· 
L-

r.,r:~ !:: 
jq:· , .... 
ri::: 
I' 
,-~ 
ld 
I. 

1· 
~--

• ~ .'!" ,: -'· ._ .. 

.. Ll 

"11 

8.5 1' 

11 " 

17 " 



u.ll 

8.5 " 
, 

11 " 

I 

.G 

t'! 

'• 1, 

.: 
i' 1.-: 
·' 

..-

,,,,,,.. 

E 

D 

c 

A 

A 

: t.tu::" :!"'#ii .. !$ ., _; ·' 

12•Ll 

lAOG@--' 

1401@-

It.DC! 

llDJ 

(t.9~@--...../ 

E•os@-

l•Ob 1'11 

IAOI~ 

"1 

I 
I 
j ! ;1 

------+~....__ ---1 ... 

- .. - . 

l'<f'lal 
Ll~I 

---.... l + •• 

• ... r 'PI 
I 't.;. _ .. __ _ 

-----------..~ •a:>J 

t----1--------·--- =-..:.-==--- ---- --·---~=--=:l::; 
-------------·---- ---·--·-··-·----· ·-- •..!..:11 ... ------- -·--. ____ u. .... r.•J-------------·-3 "' .. ,,, 

,-· 
:;::; 
~; ....... 
ri' 
·o 

_;) 

,,,_ 
t __ _ 

i 
r-· 

u ll 

8.5" 

11 " 

17 
,, 

l: 
ij 
I: 
1: 
t 

Ii 
1: 



, , 

u ll 

" ll 

~I 

'G 

~t 
li ., 
n 
1; 

,~, 

l~ 
" •: 

[ 

D 

8.5 ". 
....... , 'c 

11 " -
~ 

8 

A 

.l.Y J 
..... - ... ,.. ........ "-• .. _. ...... _"'~ ... ... __ ,..._,_"·-· ..... -· ,,.,..__ ... ~ ..... _ .... ,w-·--·-.... """""" ............ .. :;..::: :.:~~:~-=.:: 

....,.,... • "",,..._, ''a • .._., ,,.. ... _ . .,..~ .... ·~ .... 

""l 1J~;}---~./ 

ll'l----~./ 

e•J@-----' 

""" • l•JJ). ___ _/ 

". 5 •1J.l ../ 

nw fl ., 1q 

"" 1@ _/ 

" ,,, • l5 _/ 

"' q • IJ 

"" 10 ., ll ...I 

•U • Ci•'---~ 

XlJ ., ~·'---~ 

•1-0--__.I 
MWLS> <i'J>---~ 

lJ 12 

I 
I 
8 
~ 

ll 10 g fj 

c &r 11 .Jl!2lLBO LI. 

(llrll, ·~··-·· 
(10 tJ) '\ 

t• 
J +:__~'~--1.1~·-~~o----_J_ __ 2s~_L.~_4.:.____L~~~_._ l 

C IOAJI, .1'!1·'•• ""\ 

P----

...... ·-·-·-. .,_ ______ __, 

'' ' ''' 
; ' 

! '. 
----1-----t--.. '-:..- . - +--

.. ,. .. ~,-~ ·..• r= .,;,,:. 
I ' I 

.... 
I ·' u ll 
IK 

~-
'J _.. 

" l l 
I-*' 

"s·a 

8. 5" 

1 1 " 

t 

1 7 " 



., 
:~ 

A 

:1 
.:!·. 

-·; 

,, ., 

~ 
I 

! 

'mr:r 

"L l 

i .. 

!J 
ii, 
' 

~i 

u ll 

.. 
H 
H 

--j 

G 

I~ 

D 

8.5" 

11 " 
B 

17,, 
TIT' '·r·r ·' 

lJ 12 

I 'IOS J >-1'!1_ 

!.J.- . I,.., .. 1 _L_ ·-.-, --.~--
.. \.J 

.; .·· "' " 

1 _i:_ 

------- ~rn'4 ____ _u_t.,...-;» 

'-1 -- CJ-~ 
-a-~ 

bd .. ·,~~ 
·-r--·-·· ~----· --···· 

·' I 7 
... r 

J 1· .. ·~. 2:_ _ _J_ __ _ 

I 
·- _t.l!I,__ I 

-11 
'I 
I j 
I• 
1 · , I 

1
1 

I 
I! 
I: 

.,_: -- ~ ,_ __ . 

1 

"Ll 

" l l 
I ..... 

8.5,, 

11 " 

r--

17 
,, 



l 
j 

·\ 
t 

u ll 

" ll 

8.5 " 
C8 

11 " 

17 " 

~......-.-..,-1,...,..Y _ __._,...,.. __ L_J _ __._ __ la ___ ·..._l __ L _l -..,-----!E._ _ _j_ ___ _! ___ _ 
........................... .. ........ ,,_, ......... .. .. __. ......... ~ ..... .... .,., .... ..._ ......... ... 

..__ __ a_·~-· __ 1 __ _.__ __ ei ____ ? _____ I __ .,_ 
'\UU 
l~'IJ 

__L __ J __ _l __ __i_ ____ _J _____ J ___ ·- __ ,.'. 

,,.---------------------.~----------------..... ------------------------------'T'"-----------............ c.~'1111• ~ .. , ..... ~ .. ... ..... """ ........... .,._. . ..,. .... ,_.._~ . ._. .. 

·'I' 

{. ,. 

·~1· l 
1-....;r 

Jj 

'JI 
;I 
'J; 

G 

. ! 

I 
--! 
I 
I [! 
I 

D 

...-: 
c 

....... 1 
I 

El 
I 

1 
A. 

... "",, ......... " .. ....... .. .,. ..... -... .... ........ 
~ ........ -...... .... .... 

11~11)-J ... "-'"""""'------------...... -----------r--------, 
l~•IJl>-i .... ~.i.1.----------....----+------------t------.. 
1o;c101~:a.:lc.o.:i--------...... --1---+-------------ir---, 
l~··)-;"':OL ... ____ ...,,. __ -+_-t __ ...., __________ --1~ 

-1 t 
I L5'4 ! ~ 11co 

,,....,.__~-·---r-'i~;1c1 
ICJ 

.%1._.t--·l----11--~---'--'~LCJ 

L 

1'401 >~m..u. __ _,__1 

(;DLI >·_cca ______ _ 

(r.1&lJl) '11P\Jl 

'I ... -... 

; 

i I 

! l. 

' 
i ! I 
; 'I 

I 

·L 

.... i, __ • -

~ ·~ -·±·: ...... -·~ ! r.' ·-· 

f' ··. l - •. : • '' . 
~'! __ ,.J -~ 

I .. '.i .. 'i 
i .l.'' 

, ·--U~ 1·.~:~1 jK 

-\JI!i~a I 
"'-l!fil C& I 

'--<.9 CJ f- • 
-@!)cJ ! 

'---@c• .,.J 
----V.:G> c~ 
~'8c· I..,. 

~J-
-Bcu I 

·--9c1J I .; 

([:}ct; r· 
Gm I 

I 

'h 
I 
I 
r-·-
1 
i 

i 
r 
u 

i 
I 

I 
i 
1---

1 
I 

!-. 
4-.... ~ 

'--""''~·L:-:..-'M'"'-t { lJI JI j 

...... 

t -~ 
r~~ -~·~ ·~·~···' . .'1--.---.~~~ - - ,.~ . 
f ~~ !,:j_: ~·~ ._ __ _L.:.: ·~11.rS-- ~ 1··· .. -~·--' '!"ll':tl 

t -. "''~ ..• ·-:-

·.··' 
·..,"': ,·.'--

,. '·· , ... ·~ . 
-. '·-. ~--

,-
i 
i 
IA 

r u . 

ull 

" l l 

8 .5" 

11 " 

17 ,, 



I '! l - L l .. 
! 

.. l l 

.. s·e 

8.5 " 
, 

11 " 

17 ,, 
tl :!: 

~I 
; f 

~K 

f; .. 
" ~; 

•1 r 
j.J 
~I 

-.Ji 
•' 
ti 
'· ,, 
fl 
ii I 

llh 
1' ~ ! 
l 
~; 

;; 
!. ., 

G 
!: 

!: ,, 
" Ji 

I~; 
li ., 
:\ 

" 

D 

~' c 

,,,_. 
8 

-&" 

......, __ ............. _. 
:.~=~~=;;,,:~ .. , .... .._ ... ~·····--.. .... .. ,,, ... , .. 6-•-............. -----.. -··-··-"""''"'-'' ........... ,.,- .. _,.. 
c.- ... ·-·-·""..-..... 
191 'W ......... - .·-·.... 

LJ 
I 

C~<l l 

c-c11 

I I 
I 1 

I 
I I I ! I I 

I f 
J I 

rl I ' 
! 

---·-· -·---·--·-··-·-, 
I 

I 
-~:~___.1_~----\ ~ j .. 

-,._l'L._l.Jl ·..-l'l r----~) 
-~~--_u;.:::;_'.!_..,I 1 1,AlJI 

I 
I 

i 

I 
I -- ------------ ________________ J 

L L CJ 
I 

_e __ *--__ 1 __ .__ .. __ Ei _ _J ____ s __ L__11 _ ___.. ___ 1 _ ___,, ___ 2 ___ L__ L_1 :'"° 

I 

! 
L__ _____ ---

i 
I 
I 
I 
l_s_~- ---.._ 

· 1 
,._.r JJ 
'../J 

.... ,..] ... 
;-< 

=--· ~l~~ :;...r-t~ ...... 
:., .. ·~L' 

., 1 .. c11 .._....._ ___ e-

- . - ·-i ~ r ~rd)>-"'., ' ~~in -------·-----------·----------·-···-

a ~ 7 
I 

--@ r"O!:J 

"01 l 

"01~ 

"'Ot J 

@l"0!5 

'-@ "01' 

~"!) "011 

'--<!:9 "O!a 

--@ l"Cl'i 

"OllO 

I'() Ill 

l'OIL~ 

-<[!» ~ ! L:. 

~tell~ 

'--'[';) !1{'(1.!. 

----·--·~~CitL 

l_ 

u 

lri 
I 
f--
1 
I 

I~ 
I;_, 
I 
I 

I r-
~ 
I 
I 
I 

! [ __ 

~·-
' 

It 

u Ll 

" ll 

.. g·g 

8.5,, 

11 " 

17 ,, 



::-.. . , '·:->f 

.. ,tll 

" ll 

8.5 " 
., 

11 " 

,i 

i ., , ., 
" if 
:1 

I~ 
~i 

G 

D 

-

~·c 

l ,,. I 

! 
S! 

! 

"""_ .. ,., ..... _ .. _ 
.... w \.W'-fl• __ , .... . --..,- ........... ..,,, ... ,,.,~ ........ ~ ... 
-...~··• .... "4..c .... ... ... "" ........ ~-~ ..... -~ 
~,:,;t~~·J;-:s:. 
";l'Pw-•-1 .. .._ . .,.... 

!JP•l 
91'•1 

Bl'•ll(a_~==~---'---'.1 
tm'!i 

:OIH/lf 
ltRI 
TIJ;lf 

ru1a Jr----------i 
HA') GL3-------·-1 
1 !.\O (.!L]..----------1 
fTO {!!:]--------i 
ffAf.t {!L]---------"1 
I :45 G!:]}-------·'1 
ff4~ G.!3)---------"1 
Tf"J {ij}'?)-------~'1 

rr,.a G!TI)..----------1 
tf_41. @-------·-< 

ia _____ _'._3_. _L __ a __ ~_ 1 

-+-~-+-+-----·-. 

i 

I 
I 

I I rJF 
I 
i 
I 

I 

... 
5 J ~ I i I ~ 

,--C5"-JJ~"•--" -~-------... ,,,___ _ ___,__($ ·------------r 
I ~'"-1'."' 'F- i"""' I -- •• _,.,, . ~ 1!JtJ11,, 

1
1 

'-< &L-;;'I r 
!>.f,. • .:;r, , t 

{"tOllJ ~1 a:.Te'1, ! 
e£L7al• ~-

{1Jf11l~ &L..'dlf 

..-+--·------- 4 '...~tH r 

•• •!i.,~t>-·--L\./\/\,1-2- . .,..._ _________ ~---·-·-. 

" 
. ....... 

i 
-·-7··~ 

· ..•.. lJ: . - p, '~ --· --. 
~ 14,.;J) )-·--......... 1 

; ~'.;:: ~~·~--2 .. :~t ,,e_ 
·•·· 

'I"'' J 1·'•"· 
I '·"' ._, ' )>-''-"'-"' ·-•·•-'"""---~) 

!f tZI)." c..+""r! '~ 
11 ~' 

·----·- •·--·· -·-·-·--··-- ·-·--- --- ____ ";"~:.;: ... ~ 

-1 - -"tr··-.......... 

I 

i 
L_ 
I 

i 
i 
~--i 
I 

! 

.-

/~, 

~ 
'.~:~ 
:...1r1 

: :r.; 

........ 
,3 

.. 

i 
I 

it, 

"Ll 

" l l 

8.5" 

11 " 

17 " 



~- .'. 

j· 

:··· 

u LL 

8.5 " 
, 

11 ,, 

't, 

;i 

G 

,...; 

E' 

D 

....... 
c 

...... 
B 

A 

..... ._. ......... ._ ....... 
... .,. .. 1 .. ..., ... -...... .. .. ............. ~ ....... ..... ., ................ _ 
,.~., ....... ._... .. ..... ..... ._..- ..... ..,. .. .... .. .. , ....... , ...... " .... ,. .. _ .. ., ........ ..... 
............. nn•......u -:::.-- .... ;....,. ..... 

LJ 

J~I 

r .11111 > m:? I 
a 

a yt.L • 
J 

P. 
- 5 

~ 

•5vot.--''-'\N""°"'--t--
lK 

Plot~~lf"F" H l 

ia I 

i 
i 

LL 

I ~J 

10 

L-.--' ... """11·---------"-'1 
JJ 

s ] 

E:J..-..----, 

~::;;;;~ 
~~J.~.n~ ! 
,..~~L-!z..: ' 
~_u.;~ ~r:._c, 
·~o 
·.~ .. 
~...;::a.L._il ... 

,:..:._~,, r:-2-----
.,,_ .. ..:.• .. L-'-·~ 

, .... ~_;I 

.L 

"fK!) 
«<Cll I 
lLlUl 

t- .. H 

L 
I 

I 
I; 

I 

IH 

I 
I 
i 
I 
iG 
I 
' 

~ 
I 
I 
! "' ~~ 
I 
I 
I 
r-~ 

-

D 

:--

' .... :~ ;.=,,r 

:.n: 
r-· 

t .... 

~ 

• 

ll 

8.5,, 

11 " 

17 ,, 

1 
j 
j 

l 
J 



:-i '. --~ .. ~~ --: 

;~ 

( 
· .. ._._ 

ti ·~1---~1-~ _ __;__Ji..--__ 1 __ J _ __. ___ 12--' __ ...._ __ ._1t __ _._ __ 1_0.,.-__ ........,.. __ g_~_L l __ a __ +~--1 ____ Ei ____ ,,..I __ s __ _,__ _____ Y __ ....__ __ J _· -~- _2 ___ ..L.----

" ll 

,: 

G 

;j 

,. ~; 

f, 

i 
~ 

D 

8.5" 
, 

11 " 

17'" 
hi·rr r, 

..... ..._. ........... ...... .......... ,....\&_, ... .. ,...._...._ ............ .... . ,...,._ ......... ,,_ ................. ~.-~ 
w~~·-···n·.-.... •• ... _ .. ._ .. ,.....,.n 
~···"~''"' ............. .... .,..,,.,-.,,n • ...,.... ............................. .... 

~ (JELOHS~8ll~GLDI 

.----"-! l'<l'Ln 1>1--<IL-,__ _____________ _ 
LJL• 

l.!llLI 

ob11L-----~~~!I4 <•r.~Hl:lC~I 
,t.:a------1"610!l!l~ (•t~I( 1111'.~)( LJCILI 
•bl.-----_.-lm:::.4 CLOE&)( LJCLll 

"h• r (JBIL)(~tsl s 
!IL 

•5•11~.-"--+----
1~ 

--------"'~ ( JCLJI 

.L 
L~~l 

( < J I )l--1,,.1._.._...._-i 

~e 

•\•~• .-l..\A1'1,.-.}._._.=:.iy 
l~ 

•' 

LJ81 

·• 

. ~ 

I 
I 
I I I , 
' I 

I 

..... _;_ ...•.. ... -·-·- ·- . __ _;_'7A 

·-"'"1: .... 
.-....- - --t-.L.tfl .. 

··;:r~:--=.:::: . ---
. · • :c:~ .. ;i 

·- :: , 
~~-L-\:0...':~ ;~ .. U.....-~ 
.~::_.~_ •.. ...L..t..' 4 .. '~ ~ 
~;___'-~ J d.-:-2~ 
'~J-. !....-LH~·"1 6 .. -2..- ·,:i::_!_ 

..._ .. ._ ... -- ----~8"] 

··---'-•· 
: .J~r .. • 

-- ·--'--L,·.~ 
- __ --1.'.,_9 

--... -.1! ... .1. 

'-.!_; .. -!' 
•• 1 l ~ . 

:~ •. l 
l.,.·J 

.... --·-·--·--··~ .. 

....... 
'• 

·~1-.. 
• .t-
•.. J_;.u:ri'-

•. j~l·'°' 

..... ~ ··--·- -~.J~r:~ 
--·r----.-J-..e 

·--·-·•···J!...... . . . __ _, 

l 

@~ 911 

·"-·; ·, 
. . ·,:-~.:. .... 

r-· LI u 
·'· 

I 
!K 
I 

I, 
i" 

I ~ 
! 

l I " 
I .... 

r " s·~ 
lh 
I 

~-

I 
'G 

!....---

8.5 

11 ' . 

• 

17 



! l 

H 

~ 

Lt· G 

....... 
·s 

( 

1a-

D 

c 

, .. 
" :) 

......... 

I! ,, 
......... 

7 " 

:' LL 

(~) (Jr ) 
( ) 
(~) 

<.!f"J> 
<4'F3> 
( .?f"J) 
C.2f1) 
C?t"4'> 
( 2'" "4) 
<2"'•> 
( 2'" .. > ,..,. ... 

l!:llll> "11"2* 

...,H 
.e.r-

C~li!> 

C50lfl> )tl'e 
CSFSll CPCCN 
<~11-4' 1-ff..T 

l1 

L1 

~ ;z 

_, 

"'I ru1~ Al /Cfl~,::Jl 
~ ~8:! _,ig~ 
R7 /OJ~l!:-4 
~ ,02..,t::J!! 

~ "r "'4 I/Oii ID? 
"3 
A2 

:'J 
l•Tl• 

JClEllll 

L.262 

19 _L II II 

--~-

CONTROL MEMORY 
L2 ~ L5 

~-.,_ ~~ 6264 
!!KN!~ --w;z .:1i2 I~!;z Al<I 1Cl'1 Al;! 

!~~~ tA ~~iii ,07u l83 Al6 r07'U !gl9 lCll 

~,, ~~il l~ 
~ ,Ct.la 

T 
!~~ ~ 

1:g111 r~tl lnl3 r!l!J ~~:U i~H 
/l:;....4. 

r ~ ~a~ !Cail 

~ ~~·rl §~ ~ /c:! :±j i~ ~ ~~, I l "4 /Ol /')I 

!C-4 ~ 1015 .+4 /00 !;' .... /00 CJ ~ I~ :s ~ ~ l§I ~ ~ ~ 
lo< I.I!: WTDo lo< 

cc cc tlCl:l oc 
= ~ m C!l1 

111 

1Sl:l~~~-.. ----------------------~ 

NANO CODE 

Ll31! 

<"4031 

11 UI 

7 

!02-4 
lC25 
l~<O 

fE~ 
!C31!1 ll3l 

.. 
II I 5 L 

-----~--------- __ L___________ - ---~ ______ l_ _____ · _____ L _____ --1 
u 

6~ l !l<Xfl -... 

m~ 
~1'1 .. rn, ~~ rn~ 

1'51-ill 
:~1; ,:;;..t, 
<SHI> 
''.A-<l) 
15Hll 
<911 l 

.. r ,, .. 1~,.. 

1~~ - ;gj ~ l'.::!'3 

E?1 g ~ /~~ 

lg !li J J~ fil, ~ 
l.f: 

oc = C!ll 

<11::111> ~ 

(~) ( . 
:~: ( ) ,_ ) 

( ) 

( ) 

Cl!:llll 0<1• 

11~111>~ 

<SGll!l> W/R.. 

CONTROL f'1EM BUFF 

l..!11 

l~ 
l:J3 
IQ.4 

i$ 
!07 

~15 
I 

1wlll 
H I 

H 
.. 1..U .. ·~ l l~ .. ::iH u l'lllil .. 

~ 
.. •. .u J'll"4 •• ·-r- 015 

LIQ 

~.~ •. L. !016 
><re~.. ,,.., !0!7 
~ :: :::±: F'e :Jl9 
~'] .. ·~ !Cal 
,...;.!2 ... •·M-1 

·~ :wn.1. •• .,., 
x::e • fD23 

L22 

~15 p:2• 
H 025 

Bi !~2e 
tc:.n 

~t~· 1023 
1:29 

l<I:9 tr=::E 
l'llll 1031 

L.211 

J:)3'! 
;<:Le !!:~ ... ~ !:::'!...( 
X.C-4 IS15 
><I;J ICJ6 
>!:2 r:;J7 

~ r::ie 
!039 

L-411 

r:~ -···J ~tn~ 
'1(7> 

O!r<l 
<3£111> 

PU21 

PU!" r
>ioc•' 
""' 

PUl2 

PUIJ 

-S 
P\.Jll 

.. 

, .. 01> Ti!--

f40J 1 Tl -;..--t--

( 1t-f7 l 
( l"'5l 

rn~: 
<ll-t!l 
( 1>-tl l 
<11-t!> 
( l>-tll 

cnr'>JTPOL MF--M Ri:c-G 

L32 

" 

H 

G 

...... 

0 

8.5 
....... 

8 1 1 
,. 

........ 

1 7 
,, 



L l 

l l' 
G 

...... 
'.'. 8 '.i 

I.,_ 

D 

c: 

: : 5 " 
.I ' 

'; ll 

17 " 

u I 
------- ____ _L __ 

t4DSI 
C!Cla> 

C40S' 

ClCJal 

C4Cl6 > 

ClCJal 

1503• 

L<4R 

~--~------·-.--
C:aDIBJ 

C2D1'1 

11 

l 
Q.Rlla 

C2!1Ul> 

111 II 

I.: INPUT MIJX 

CDNOli -f---.-tl~-' 
C2l111> 

clGl> 

., e 

--------·---·--------- ··-··-·--- ·-

e 
~ .. 

7 
8!All 

"DIAi~ 

---------------------------.&i> 

L.911 
4 RJ25 

l'UCl5 ~. r ~ .,r5-------"'0-J 

<5£9• <401> 

1'1 
c;l-Q I lC'I 
{~~ lC8 

t.J3 

4 

LUI 

c 1011 

J----------Ulll --

0'!34 
LSS • 101 > 01~ 

13 12 0<31! 

013'.J~--i_ 

1 XJ I 

., 
CSRl! 3 
12oe1 

l 
PU:M 

La 

e 

r1rc REG. 

I 
Q.Ai?o 
<2CJI 

" --··-···-·- _____ J_ __ 

l2A91 9R2 

C:i!AB> 9R6 

C;;!Ao4 > !lR!il 

: .IJ!ll> !lRH ·-· ~ ·-· ,.., <'2113• !lRi 1 

12111' !lRJ 5 

9001 
.;;>Ctll> 

1.2• 

;r:~:~l rc 

IQ I. 
U:3 10 r. t-0J 

~ a:; ta' 

'"" 
Ea ~ lD 

""' . ~ 

I 
'2C2) a...~~ s. 
J.qiu <2021 
•n_ L38 

il a"'l~1S SRJ"' 

1 
Q.AI Joo 
<20• 

CSl'li. J 
12Cll J 

...,, 

CL 0 

1 

Q..)l14• 
<2Cl• 

B 

,. 

D ' 

('. 

I! 

I 
·-·~ 

____ J 

I 
A 

i 

I 

~ 

' 

8.5' 

1 1 

1 7 " j 
l 

l 



LL 

H 

l l· 
G 

r 

I ..... 

D 

' 5" I •'I. 

" 

A 

_111_J._e -=i- -------r- --------------------
ii 

,. Y'9 1 BR4 ---+----~ 
~ .CAe ) ~ __ _,_.-+----"-< 

( 4tf:.r1) !!PO<IC --+++.-"6!<U 

t 3[15) 

t1C9J 

CJ.rl> 

cm 
<50> ~~ 

CRtl 

011~ 
<lf'll~ 

O'I!! 

C1071 C'1X 

<X4> 

(:3£31 

( l JU I C'l't: 

Ll::lll 

on -
°"' CR5 
0<4 

~n 
giu 

<ll;Tll 09( 

< Jf' lDl Z:SD ---+-----

•10!51~ 

IREG 

ua 

Ll'-4 

11'<7 ---

Llllll 

LI 711 

L.l!;g 

Lll!lil 

A REG SELECTOR 

lfl 
PT? 
017_ 
11<7 
L8 

PT9-g-:_ 

Ll77 

Ll46 

'" .......... t-+-+-<-----------.;::J 
r-~~~------''"l ~ Z't----~ 

....... !-+-++~ .,. 
1°..,...._,.-.--"' ~ ~ l y ~ r 

C BUS SELECTOR 

L22'? 

Ull . 
PT! l l 
CN:l, 

l"f">3 • 
Ulll 

PTli'l· 
0<2 
~ 

ICI 
IOI 

~ 

10 "" 

L216 

C!H l 

Cl!l i!I 

~U1 
J°') pt_Q 

~i.:l
<1071 ~L.0 

C2'.2l a.JI• 
cJte> ~L.11 

L214 

____ __L ________ ----~--

Oca iY 

ICI 

""' 
-IQ "° 

C815 

ClH~ t~C..ll 

-__ J_ --___ : ______ _l ___________ _ 

Fi REGISTCP 

Ll ilB 

I. JRI 

~;J .-~~~.!~-~ cv-c 

MEM DATA BU~ 
MEM DATA REG 

--------4--------·J <IGl1 01llll;i!l.Zl2 
CBG;;l> (?,,,II,._13 ..-

'"'I 
I :JC! I 

CX.4> 

L-4? 

,_ ___________ _ 

L.132 

f.:9f.lQJ 

(JC;) 

f :x: .. > 

rJOO> L~ 

t5n3> A:...Ul 

L.133 
8 BIT ALU INPUT 

L.12!5 

8 BIT 
Lllll 

p,_:o ALU 
UBS 

ll ?P 

.. 
- IR:J-

c~cgJ i~f 
IF>e 

<3C71 

<3031 

<31'81 

l!l<'401 

<:>ell 

'~~·~ 

L.161 LI 71 

l''IIJ?l--t- :D-e ~ 
~ ' •T 1r-.sT.~. 

L~ Ll-48 

_ _:jf;;J--- II.~ 

lLCi 

·- ---- -· oc-

9: i'E: lB: 20 1006 

-~~~--~~:=~~~-::~~--~-~~-~;;~-~~~~~ 
------------r----- -·-------....-------- -------r--------------,.·· --- ·---··- -----·-··- ---·T-------- -·~-------·------r- -- ·---------- --,----·--·--·--·--- --

Ii"CD~: 'IC!'l':'l>T PY~ ~tRGE: 3 OF' B 
-··--------·-··-,-------·-. - ----.. - -----------------·--...-·------- ------ -------

H 

D 

c 

fS 

li~ 
I I 

" 

8.5 

1 1 

1 7 



'/ L l 

" l l 

I .... 

8.5" 

11 " 

17 " 

----ll ___ T 
u' ____ _[ ____ ~ __ _j __ ----~-- ___ I ____ 1 ·--~--11--=-'I~ - l - -i---- ---------I-- ·_---~_T-__ -_ -- __ -__ -·-_-_' __ ._ .. -·_-__ --_ -_-__ · 

--~----- ------~--------------~------ --------~- - - -- -

Ii 

' 

u 

e 

----·------·-···------

MAR INPUT SEL 
U!3S 

3E:7> ~ 
Jr.:9> ca1' 

__,~ 
lllM 

<.C!SI 

llU MAR 2 13-2.1 um 

' ll .l!INIT 

T-RAM 
-----·----~-·----·-------------

I ;rn 

1'4Clll C7All 

L.2'12 

1.12'!11 
t.l<::IJ 

L...;l5j 

1.131 

ll!M ~ 

Ml~ C3CSI ';~ 
C4GBJ PTJ.,; 

111m.c~: ~m 

'1100! ·~~.Cf,~$.i 

rJOI 1~.J.li 1Cll~ 

MAR 0-12 
L.237 

• 
~T.C. 

:• l''S 
11 1"4 
Iii T3 
.. r.! 
1' Yl 
lJ Yli!S 

111Dll 111012 

'1101' 111011 

r1ICIS '110111 

11105 11lal 

I -·---- ~ L.231 111Clil 
<XS> .._ 

MAR 
LZr'il 

?llQ .... Rl:!IS 

PU.OS 

PU~ _, 
l'l,,q 

P'J.41 

~ 

..,.,,...,....... ...... ~ ... PL34 

2 0-12 
U!48 

ll211 

Ll615 

----."-1( J_ 
ll 

Un> 

l174 

1IC?1 ,_ -J-..!1:::2r--..... 11 

( l r:7 I llf'UCl ,.. 
a.~ 

ll 

·--···-----,--··- - ·--·-i- -------,------_-

IX4J 

t.3!:3> 

(~lJ 

m~ 
Cll14 
ClllS 

I.Pl .. 
DN2 .. 

' n 
•4C.lll 

BINJT 
C'IRI I 

ll14 
MAR OUTPUT 13-23 

L..iUl 
L.21!11 

t~'fus::&1;l'.mi~ 
t"A'114c~>~lllll c 4GB )l'R'l I a 

14CI I TBJ I 

C~J>TD.11 

-m1:~:~ 

t"A'll~:~:~ 

<5'111~~
t4A51~-~ 

011 l.152 

c 505 > ST[P.I a g !'IPl.ea 

• 
II 11 

( 8D3) 80.J(.. !:Fl.!S 

. 
l'Ul2 

CI04• 
<•881 

r ir 1 > 

MEM ADD BUFFL.3Cll 

MICRO·-CYCLE 

(f5[J3) 9CU<'• -- 1.83 

,....__.. ______ .J 
II 

~------c. ~7 -~~Ill 

tl!le>Sl'1>ZI 
:; 

i~---1-~I~ 
I 

-----:.~ 
<lrL>01U ~ C!IO.. 

NA~O-CYCLC 

-·-----£U Ii L ------ ~-:i,...___ Ti>a 

TA91 CJI :~+;.. 

«&111· ~:i.t';:~.:~r ~· ai TC 
TC• m Qll To. 

( ~ ) LA!IORATO'll[S, INC. 

~CPU ';•'J-·4 

QI - PV'C .. 
L _____ _ 

---- fflr..cA< l 
~f:V: i:-;;cv 2. 

DATE:: Ill~ 

--------. ---,-----·:·-----i------~-----,------.---------r--·----- ~ T~rn ~7 ___ l __ _ PAC£: 4 OF B 

l~ 

Ci 

J-
0 

c 

ll 

" 

" l 

I 

8.5 

1 1 

1 7 



l l 

~ 

l l· 

~·a 

u 5" u. 

1 1 " 

17 " 

....... 

I~ 
I 

........ 

G 

t: 

0 

c 

8 

A 

u 

------------~-

Cllt'.51 

!!PAUi --!lPA7 -!PAS 
llPA" 
SPA3 

l~1 -· IOl:E!'ao 
IOOT~ 

iBrJJ: 

+ev 

~n:-: = P\J53 • 

1R1 L l Y 9Al 
PlJS3 

IR!I 
+tlV 

18 J_ll. 

~ 
15Cll, 

1..8? 

13 -

_j__" __.___ 

19111> ~ 

C!ll.oll -

STACK MUX 
L.72 L.58 

0'111 ODD 
01l? 

+eu YB 9AJ 0111 

ou8 YR - 0'112 
0'112 

+eu 
+eu 0'8 

9911 !!MX4 
S"OQ 9MX5 

L.?4 
125P 

l<I 

II 4 
_7 ___ _l 

----------'-~-----·----'-·-------- ------------~-

----~I ~ ·~1,r: ':!:: "C?.JY...c. 

-----------------'· LllB 
-----·-- ~.¢8 

•::9 

....--------------
---r----------------·--- - ~ )1::11a 

r-+-------------------------1------------------~'f"•• ~1~<:11 ~--------------+--------------------'!~.- ··~+!~Jl2 
L.124 
~l 

: ,. al-'!I'---+---' 

Lii'• 

L. '73 LS9 

IR? 

______ +ev_~:: ::: ~~~t ~ 
(~I ~ [~7 7'r~·~ 

I La 

•sni• ~ l 1153 

Rl~ 

Ll?2 

:IR7 

IR3 
!l'W 0119 YB - IOT-1 C/'1121 Llee STACK BYTE 5EL 

llCJl 

!lR2 ::IA3 YA !!AS 
12 

C!CL. 

.. 

G 

D 

~--------------------·-----------------------

-... 

!l1X3 

UlSI 
4 

L.Z?!l 8 L ______ 
0'12 

!I 

UlST• 

11 18 1- Ill T l'I 

L.158 u42 3TACK L.168 Ll213 

15 

14 

13 

TinE: VS-S CPU 'I 11-:J - 4 CFH!:: e1 -e&-911 
>-----------------·--M-·+-----

PF'IGE: s or B 

I 
I 

8 I 

-~ 
I 

T----? -r---: 5 ~---.. ---I----~ " -I ---1 --

. _J __ . _____________ L ____________ 1.:... ____ ____ _ _______ J _______________ . _________ J .... 

" 

" l 

17 

,,.. ., 



........ 
' l 

,..._ 
;] 

I ..... 

1' " I 

" 

·t. " 

H 

a 

, 

D 

c 

II 

A 

11 

Mio• 

5':.!.-1< 'ill" 

l L.212 

ll!Cll lllNI,-., 

C!lml STMT ;i PW 

ll!ICU 

llCl.J( 
18031 

18 

1 uu 
c7D4• Pi!:• u 

~ 

LATIJQJT 

l'lAlll 

3 

l..12'? 

II 

" ~D 

l.!I,. 

l'IT:llo 
Cl!ICI I 

llCl.J( 
c l!ID31 

PUll3 

lllCLJ( 
18031 

ISO.> llINITm 

1111121 RP:7"DCJ'<• 

II 

S1.a 

SD.. 

-lol!l..3* -----Wlk..llOI 

lo8..Jlll 
CllDllll ~ 

WJi. 

w1eio 
Rl""' 

<'!CUil 

& 

II 

11 

.. 
__.. _____ _ 

ceotl!I: Wll2>o 
CASI• 

1§ = 3:1 OH'1 

CllD1111 Wll2'o ll l "NV--~ 
12 ... ,_ 

~~ 
CID111> WD3" l.!1 U 

11 

~· 
~~ 

Cll01111 Wll3"o 13 U CA9S* 
II,.,_ 

~~ 
CllD1111 WD4.9:I&ll "NV--~ .. ,_ 

~~ 4 II ----'l/Vlr- ae7• 

CllD1111 woe. 

CllD1111WDBI 

c llDl 111 WC"ra 

I BD 1111 i.o?ill 
R:!IU 

CllD1111 loCBo_J!_ju~>=-------'33V~ Cloel4.e 

--------~.. ~'"' 
CIDllll WCllO~- CJ!!ll!Soo 

Rl5'1 , .!B OH'1 

'11C21 Iler• 
FW\Sl• 

Rl55 

8 
330H'1 

~ 

Rl41 

II 
33 OH'1 

--A./Vv- ~ 
RI~ 
33 OH'1 

ll 
~ .. 

.!I 

l..141 

<flo:'!> 

ler.!I !!'T"Rr• 

•SC7• ~c 

________ __:lc_r~ 

;z ,... 3 F<CT• 

180"71 
I! 
- l'C1"DOr<. 

l..153 

D 

Ll41 
Rl53 

1 7 " 



" L l 

ti 

I 

" l l 
~r 

G 

......... 

"~. 8 

r 

f: 

D 

c 

8.5" 

1 1 
,, 

B 

17 " 

11 

l.243 
76!' 

~2 ~ ~ 
('4£1> 

<!!Giil> 
U'ITIXl.IT 

lll J 
1'11l15-
11tll• 
1'11l13 

f~Dl> HDJ.2 
I'll! l 
1'11llll 
1'11JQ 
l1D6 

·=· 

C:!Ol> 

( 3[1;1) 

PST.? ·--.-------~H-------~. 
0-CO<ADO ------+-------~ 

1'4G!J 

<•C3> 

i"l'.21 

<41:3• 
140?.> 

'41:1> 

<'109> 

<Bnll 
9E:L 

BD15 
301• 
R013 

~8l~ 
30111 
dCQ 
~ 

t~ee 

!ID? 
BCB 
BOS 
~ 
B03 
BD2 
BDl 
BOG 

_" ---1 ______ 7 _r B 

17Ull 

-1-f'O 
[ ~ 

5 ::'. BDl 
BDl 
BDl 
BDl 
BD! 
eo1 

~ ~ 
2 

~ ggx :. 

~~ 
~-1 
~ 
~t, 
~ 

IBOI> ~1 ;i{ ''m:9.~1* 

C7'1l> 

•125Btl..9 -··-
"<'f<I 
"<'l«J 
D.l6 
00? 
OOB 
005 
oo• rxn 
oo;i 
001 

::I 
AB 
A5 

""' A3 
P'2 
A. 
Al! -CAS 
<:ASP .,,. 

L.213 

•125151!1.il 

•12560..9 -··-
PGR! 
PflRO 
DCB 
00? 
COB 
005 

~ 00~ 
003 
002 
001 

AB 
i'<I 
HB 
A5 

""' A3 
A2 
Al 
Afll ..... 
~s 

·=-~ CA9 
U'SP .,,. 

•12!1BE:Lil 

>------= >-----'""'OOB 
007 

t-----~ooa 
>----~"oo5 
t-----~oo• 
1-----~ 003 
>----~ ... 002 
1----~YOOI 

t-----....i~ 
i--....... ~ 
1------"f;""' 
.___ __ _...,~ 
~--...-,:'.A 
t------"!-<n~ 

Cf'!! 
o;s> 

t----...... 'Cll-I'! 

<?l!Ql 

Liii? 

(?nil 

C71!Q) 

4l2Sef:LQ 

1----~PARI 
>----~PARO 
>----~•OOB 
1-----~007 
o----"'[)'.;6 ,_ __ _,"!1005 
1----~oo• 
>-----~ 003 
>----"1002 
1----""001 
,_ __ _,,,,AB 
1---~"!iA? 
1---~~HB ,_ __ _,.,.,AS 
1----~,,. 
1----'1-tA:J 
1----..-A2 
1----~Al 
1-----'-;Afll 

13 
~---, I . ·--· ·~·g~ I . 

0-CO<AOO 
(&12'> 

5Wl 5W2 5W3 MEM SIZE 

C70ll 

L2B 

~~ -=.1~::."---+----t 
L2?S 

OP!:N 

a.=n 
O.OSOJ 

CLOSCD 

Re3 

1 ADI 
llP B 

OPOI 

OP!:N 

0.0!lf:ll 

CLo&:Il 

<ii. a<CH1 

~IS. 

~I'"'-• 

OPOI 

OP!:N 

OP!:N 

CLOSCTl 

5 i,_}( 

lr<t:G 

CH:G 
4"CG 

2. &t<CH-1 
1 I0£9 
llP 

PU71 

L1Be 

1----Y' AB 
t-----~;,-, 

.:e 
o----"'"PS 

""' t----~F(] 
1----..,.,A2 
1----..... ,,1 

""' 

2 

__ J 

'"°"'~!Iller~ _J ( 7?13 ) 8"'.CS• 

0 

u 
2. Cl<CH'< 

~1 3 
OCM;Cf:.a 

. 

'.:-171 L2e1 ~fll Lis.< 

P\J72 2_ D .. J ~-----·--2..JD £2 ,,1 5 
, 1.11• 3 LI'• 

tecJIS> l:IEO< e c4C1' is.. ~a e -

I • 
C..\CJ. J 

---- ---------

,. 

f: 

0 

c 



11 18 II -----11-------.------7-----,1- :! ----,------=--
r----~-'--------~----~- ___ _.__ ____ ~ _______ L____ --1-~~--~~- a 

_____ _! ______ ~--

H H 

" l l 
....... 

Q 

G 

.... ~ "s. 8 
" P2 P3 

,. +0V +0V ,. 
~ = ~ BPA-4 = !!P<'e -~r! BPfHD 

t'f'IH ~9 

~ 24 ~ 
t 

llPOol- I !POii 

~e ~ I 
!lPIJ2 
!'Po.4 

l'!D-4 ~ ;E3 
1"1:8 llPOl !F!Jl!I 

J 
Pilt~ =81 ~ !lPOl2 

EP014 
f: 44 !OIJTRol 

~l i !!. 

' 11'>!2* ~ 

l ~I~ SB 

~ i ~ 

ti 
..._ 

~ IOROI! 
MCS<I• 
l'!CSe* I03 

HALT• 

f 
+0V 74 H ~ 
·~ ~ ~ +0V 

Bl!I 7'a .sYl 
D 

D 

CIITT ~ ~ ~t C2S7 
C323 C325 -= 

r\ 
c ~~,I l~fl 

. ~7u, I fµ.,.., 1 c 
2l!!V 2l!!V T J_l I _l' J 

8. 5" ~/ 8 
~23 25-'18 :io1-1e1 1in-121 "'"'QI 23-l 7'5, 1 'H-iBA~aa-100~1'!9-21112, 

-2L.2 1 214-';HB, ?23. ?2f', 
g~=m: ~~: ~r=~: ~rn: 
013-32".!. 

1 1 " B 
B 

1: 
~ 

A -------------,----
r-~ LA~TORIE9, INC. -- I ~E'-': ~~~:2, 1 A 

DA f E : e 1 --i'J&-tl6 
---------------------+------

17 " -------------------~------------..----------.,--------------,.----------------,---------------r-
~1'4Cll'£ER: RCl!CH ~Pf< PACE: B Or B -------r-- 1 



-77 

II Ll 
D 

-
" l l 

-"s. 8 
c 

B 

8.5" -
11 " 

A 

17 II 

2 2" 

B 7 

l.274 

11' 

4 

<1602> a 
PUl 

5RDY•11 
<2Dll> 

161't-'Z c6D2> 

0 

0 

1 

PflDY 
l:_ 

<Zllll><BF\6> 
<3Al >< lSPS> 

BPINI T* 

Q <3A2> CBC81 PCSS• 
c._ <Jf'<!I ClA<!l IOCS• 

<6Dll><3A2>< lA"I'> SCSI• 
<1A7><3A3><3S41 UART• 

<~3>«B8> FLCPPY• 
<3"'3>< lA7><3B8> Pl Cl le 
<3A3>< 11'17><305> is>IC0* 

1'293> 

<'4C7> rOACK* 
<•Bil> TOUT• 
OSA7 > Bf'f."CNT• 

L130 

Ll55 

80186 
CPU 

Xl 
X2 

Cl.KOUl 

52 
51 
S0 

SRO'!' 
ff<DY 

n:sr 
HOLD 
H...CA 

Rf:S 
RESET 

HCS3 
HCS2 
HCSl 
HCS0 
ucs 
LCS 

PCS8 
PC55 
PCS4 
PCS3 
PC52 
PCSl 
PCS0 

Tl1RIN1 
THROUTl 
TMRIN0 
Tl11'0UHI 

AD19 
AD!B 
Alli? 
PD16 
AD1S 
AD14 
AD13 
AD12 
AD11 
AD10 
ADS 
ADB 
AO? 
ADS 
ADS 
AD-4 
AD3 
AD2 
AD! 
ADii! 

DT/-R 
LOO< 
OCN 
BHE: :m 
~ 

Pt..E: 

l'f1I 
INT~ 
INT2 
INTl 
INT0 

0001 rnoo 

1 lCll> 

PROM* 
CRFf'1* 

AD19 
AD18 
AD17 
AD18 
AD15 
AD14 
AD13 
AD12 
ADll 
AD10 
All9 
ADEi 
All? 
ADB 
ADS 
A0-4 
AD3 
AD2 
ADl 
AD0 

(BBJ 
(JDC! 
1103 
I JCS 
<lllfl 
ClAe 
(J~ 
( lllll 
(2Jl6 
(<!JM 

DCLOlol < 15B7> 
INTA* <307>C15CB> 
CPSYNC2 <41!31 
INT (:l!S> 
BPCMOOCL <lBC-41 

<SC8> 
llDBI 

ll61l2> PU l 
0 • IORD-.) <llU><'.!CS><l!SD!I> 1115A3>g 

I Oi.J<* < '411-4 >< :I!M >< 383 > 
< 3ll1' '"'c1 >< 11De >< l sm > 

I 105> S2L• 
!1B71 ROl< 

~ .. 

< !Biil LART• 
1 <40'7 > f1JACK• 
11118> JNTAll< 

< '4C7 > FL CPCS>oc 
1119'1> PIC 10< 

PIC0.o< 

7 

L94 
r20 

B 

e 

B 

1 lC"l'I 

f JC"() 

c IC7> 

0 

J:El'l* 
<2BB><5C7><5De>< lSCB> 
<BBS>< 1506> <2D6> 

USS 
LS!45 

"" " 117 ADlS 
A014 "' II a 
A013 RI DI 

<lC"J'l AD12 II• 
ADLl 11, 

AD10 ?11 

ADS A1 111 
ADB A a Ii. 

DIR I!: 
1 jg 

AD7 '" ADS At 
ADS At 

( 1C7) A04 "' AD3 "' AD2 Ao 
ADl A1 
AD0 ". 

s 

1 

5 

3 

2764 LIB4 
(2!Pfl)(BFl!!J a<xa 

( lAel< 15CllX 1508> PROM 
2001111 

AB14 NC AB14 
AfU3 Al2 AB13 
AB12 All (Jl AD1S AB12 
ABU All!I 00 AD14 ABll 
AB10 A9 05 ' AD13 ABU!I 

( lC61 
ABS PB ~ftt-

AD12 ABS 
ABB A7 AD 11 ABB 
AB? PS 02 AOH!l AB? 
ABS AS 01 Ari9 ABS 
ASS R4 00 ADS ABS 
AB4 A3 <IC"I'> AB-4 
AB3 A2 AB3 
AB2 Al AB2 
AB! A0 ABl 

( 1C31 ( lC:S> 
CE 

OE. 

PGl1 

JP•l/P4 WP 

2764/27128 

PU!~ 
2754-2 

<t~_J 
Ll"/3 

27256 

I lll6> AB18 
nae> UC5* 

PRCt1* 110<4 > <IA7' 

Rllll? RlB<! 
Rllll!I Rl3'4 

l 

HlK SIP 
::i a s a 

RET7 RIO<! 
Rl3<4 Rl62 

0815 
OB14 
0.913 
0812 
0811 
0810 
DBS 
llBB 

101< SIP 
l 

H!lK SIP 

llB? 
J:!.96 
DBS 
084 
083 
DB2 
081 
080 

101< SIP 
l 

AD7 
ADS 
ADS 

( 1C7> ~g~ 
AD2 
AOl 
AD0 

L285 

'15A3> 

L92 

". ro 

Dl~ ". 111 7 
11 o 
II• 

". Dottt ". D1 

"' Ill 
A I 

07 
IJ6 
D5 
ll4 
03 
lJ2 
01 
D0 

1 JCS> ABS 
RB4 14 

(3rf3i 
<Xo> 
<'3BS> 
(JA6J 

<3D5> 
tX-4• 
(4D"J') 

2764 
S<X8 
PROM 
20eln11 

NC 
Al2 
All a7 
A1111 08 
A8 05 
AB 04 
P<7 03 
A6 02 
AS 01 
A4 00 
R3 
A2 
Al 
A0 

CE 

C£ 

PGM 

\,.PP 

2764-2 

l-182 

FLE: 
(JSA;J 1 

l ~ 83 

AD7 
ADS 
ADS 
A04 
AD3 
H!J2 
ADl 
AC0 

( lC?) 

~-·· 
.. 'll 36 

' ..,... 1 

~ g S80.T•' ll!lB> 
• Y4 FColl< '<IF<A> 

I ! I DISCK• <l5A6l 
• 50C'<>< r5D61 

YI ;:;QLJ-<ffi>,< < lJS-01 
UJCLl"'f'.f<• •135"11 

<rum 

U...CLK• t lABB> 
'"4l._~ C1Aal.1t L"!!rl'x lASGI 

i..IDL!JE'-'* ( l:JPie) 

l-ICLA* ( l:lASl 

, ccmoc .. I lSCS> 

• t~31: ( 15871 
I 16!181 

F<.CWr..fl,. 19D7) 

F<MP""1R'o< < lOO?i 

RS~'RF<• <1 l:J?, 

llPSF.: r * (4'83> 

Q_RCPE• I 21!6 I 

LD~CC• C11AelCl2D?J 

·• tB~~: '1lfl5> 
Cll~J 

LDWMRL• I I i'lAS I 

•r ~n 

LlEl6 

L3l~ ....... 
LD~ARHll< lli'lLS> 

)i._ LDMDC• '9AE! l( ! 2C? 1 , 'LD"'"'* ,_, r rnv. ,~, 

5c11'1 R>or ( Sl!7 ) 
~ST>< t5C71 

Yl • ~ST1< 15B71 
SIO- CSA61 

'i' ~I~ 
D 

AB3 -+-i-+-<S Afl2 __ .._.._..,. 

d!Cl> 
Cl 193• 
< lOCl J 

I IPl83l 
10831 
15A6> 
c~?1 

rJ5?Qi 

ABl 
<!Cl! I 

IOCS11: 
l_AST _MOOIFJED=Thu Apr· 3 14: 2?: 32 1006 I lllfl> 

( WANG ) LABOQATOR!f."9, me. 

Tl TLE:: 210-9111 V55 BP 
Bob Mac!Jonadld 

4 3 2 

............................ ----------------------~~~~ 

- "z z 

-"Ll 
0 

-
" ll -"~. 8 

c 

-
,.. 

B 

8.5 '' -
11 " -A 



77 

" Ll 
D 

-" LI 

-"'9 
" ::i 

c 

t 

' -. 

B 

8. 5" -
11 " SRO'!' "' - 12D71 A 

17 " -
2 2" -

a 
c 1C6J 1 
ARDY ~9 

R28~~~R30 
1211< ~~~ 

7 

LHS 

11BISJUI 

8208 !:£1''111 a ~ 
~IC lll'l1 C2fl81 
CXlNTROlL£R C 108 I 

S!il< --+-++-_3111_-!!!!<,,-,r lRO AACI< h.I SRO'O L.271 

uce 1 ~= ~~~TL WE r-f'-'-_ii:ll_-. _____ 1-i',!1..i 
'18(1PE 

B 5 4 3 

C~I 
L207 

2 

NOIT: USE 25 DEG RAM SIM CO~fCTORS 

L.211l5 

...------
,~~ 4256EL9 

L--~.-1 ......... ~ c: 29 -·· ... 
121'-~PAROM; ~~ 

C160<! 1 A.Jl -3L RfRO 
~----+------"~="'---~~~ 
~-·----+--------~!YDQB 

0---__.a._: POI 

11ce 1 Q.I< --~ CLI< 
1 !Diil l'1=I RESET 

AB18 ·--~-E--iAHB 
~i~ _II_ ~~~ 
AB! 4 Jl3 Ah5 
AB.l'.3 AH.4 
AB12 AH3 
ABll AH2 
AB10 AH1 

t IClil 
ABS ---' L- AH0 

-
L4'2A 

I t-:--.._ ,..2 
-~ 

AEll? 
ABB 
AB? 
ABB 
ABS 
AB4 
AB3 
AB2 
ABl 

0 

<16Cl> 
PUJ. 

· _+4 ALB 
~AL? 
--;;;.11~~t~ 
--~-iAL~ 
---!!--i AL3 
----iAL2 
--~-iALl 
----iALl!! 

_ ___.§___ 89 

4 

ABl'l2 oPRa ~ 
c 1C51 

A574 a ..--- ~152 
a_O p 

l 
A.J2 
ct6Cll 

A.Jl 
111 

f.t-1EU< ~ oPRa t-!--1--; 
CID61 

It 
FIS74 

A.J2 
( )8{)), 

IC!D'll a.£* 

B 

AD? -' 
ADS -' 
ADS -

( lC'l'I AD4 -
AD3 -
AD2 -
AD! -
ADllJ -

'--· 

L17B 
l.5245 

<!' 
.. 

II• 
Ao lie 
Ao 111 

Ll 77 
41256 

12i!:l NS 

-----+-------·-.~sos 
--·-+--------·~ 004 __________ __..,,,.... OQ3 

~--<--------~002 
~-+---------~~001 

...ll A8 :.µ: A? 
1----------------t-t-t-++-t-+-+--t---------....:~~"'1P6 

TI:. <5 
i---------------t-+++-t-t-t-+--t---------~"'=IT., .:,4 

_ _L '13 
1----------------t-t-t-++-t-+-+--t---------~ A2 

:::! ~ 

l ~ Rf'lS CAS ------+?IC--"""l ~SP 

Ll?S '--L-~ 
4:256 

l21'l NS 
l.52811 L.32~5 ,......~ ,,_,nlDI TW ·- ,...,n ..... 

~_...,H-+++1-+-;!-t I 0 AD 15 -' '" 11 ''"~~-+->-+-...._.-+-+---=< l 0 
~-<H-++-+-1-+~~I, I. A014 ~ II• II•~ I, 

II. 

~---+++-+-I-+-:'~ Io ~!'"-< AD 13 --: A 1 111 ~ I 1 
·~--~-+-1-+~~1 1 !. t1C71 A012 --: II• II"'-''- 1 1 
·~-----4-+-I-+~~ I 4 c:&I"- AO l l - II 1 : : ~ I, 

A• II• 
Al 111 
Ao 111 

j: i ! AJJ8 A 1 II I U l! 
DIR I: DIR f: '----··-

"'' 111 
Al 111 

l~~:::::::::t+=~~ i: ~~ 111 -1: ~ 111 ~ l 1 

O~ ~~I 1 {,)111 ~~- l, __________ 1]_...°1_..1_a ___ ~"-'t"-I 

CRAM>< .,.. _____ ..l....,l..llwcl...--.---,...., • ~~~ ~ ' AROH .li/!._"!$711 
C 15A31 ( 1861 1.~5::;.!\~.B~-----==--------l+----------------------' 1202> 

rEN>c II :;J 

, 1Dll• l"R .. '",.--.. I ~ 
CLRCPE* :;i~~~ B LE. 1:PRa1-9~-----~B 1~7~~X7> 

()Cll ~ L153 I 517!:-T p ____ _ 
ABl!l ___ .!.1_.. ....---~ A574 _ 

L1 ~ !! ; ).::3'--~11-i> 
F3 e 

a..ap ENCPE Y 1432, LBJ 

c lBe> 

CRAMPE* 

r------+---+--·--+----·------·------------·-------------·-----1 

~: PR o 1-5'-----& 
L153 

Ill...-- A574 

-~~~,_:B:__...:3-o B 

~ f.p 
~----' 

~------·-J 

LASLMCD!f'IEO=rr1 Har 7 ll: 05: 14 J9e5 

Rl-4 
33 °"EH"' 

I l ----A/v\r---·---- ( WANG ) LABORATORIES, I'<. RE\1: 

Rl3 
33 ffifE: TI rLE: V55 BP 

~>=<------->v'V'v----------- ..... PAGE: EJ-;Gil'EER: Bob Mac Dena id 

8 5 4 3 :i? 

D 

-
-

c 

-
B 

8. 5" --
11 ,, -

R /[ , 
7 " -3/25/85 

2 OF 18 I 
J I 

22 ~ 
-~ I 

l 
i 
j 



...... 
?'J 

-
0 

-
c 

B 

8.5" --
11 " -- A 

17 " 

2 2" 

a 7 d 

l!I _a& IR7 D7 
I 1"41121 D..INT>11 ~ !Fml m 
I l:ZC.ol 1 1'1'1t:OP -! I!Wi m 
11111111 SINT ~ IR.ol D4 
14C71 f"INT ~ u:a m 
11~1 SEOF' ...i !Ra oa 
c lllB'U l!PI03* -i !Al Ill 

BPI048* -' IAll !Ill 

111131 

1 ll!IJS. R31A 8:259A 
I IBTI INTA" :J llllr Il'(!"A 

~~~~~~~~----+---:-T.....a'"cs '·-
11e111 AB1 --H---'ll!t'--' .... -if'lll 1·.....iu..,..li..._ ___ _, 

CIC61 

L1B2 
'i:SIJa DC'Yapl 

AB3 ~s, ~ 
AB2 -£ 5e hl 

Yli--r-

~ 1 
ClBll 1 

PICl11<~ 

~l~:JI L-°! 

<lBCSl 

a 

IO!o.'R* a-,; 1oA 
ClAll 1 IOF<Dll< 3{j All 

~= :;:~0 

I 2JM I l!I --H-+-1-+++I~' IR7 !l'1' 
Cf't:RR !Ra DS 

1115871 Cf't"AL T IR& C11 
TCINT IR.ol D4 

1311<!1 IR:J 113 
.---+-HH-+-+-+'!':~IA2 oa 
.--++-HH-+-+~ !Al Ill 
r-+-H+t-+-+4~ !Riii !Ill 

L211l9 
~07 
i- D6 
i- DS 
I= ~ 11113 

~ 02 
01 
Diil 

12J'. 8259A 
H+11++-+.,.{"1 !l'(!"A 

.----------IH-H-Hf+H+~ cs I? _ H+11+ ...... ::.i 1'111 I.,.,....,_ ___ __, 

R2111 R2111 
Rll1M R'r.lfl 1-----. 1K SIP 1 l I 1; 

BF'INT17ll<-4 ..... 4-+--9+-9-+-

H++~cJloR 
...... .,...,-..,All 

ttl 5 :'P1110 

BPINT16• --+--+--+-'"" Ir 0 L2J.1 

~rnn~: ::::::::::::::.... 1 ~ IA? !l'1' 1-- D7 
BPINT1311C -+------+11+-H-+-~ IRll DS !-- D6 
BPINT1211C !FIS 1115 !-- D5 
BPINT1111C !Aool D4 I:-- D4 11113> 
BPINT1'!l* IR:J 113 !- D3 
BPINT9* IR2 m It D2 

I 18C8 J JI II~ 5 ? UI !RI Ill 0 l 
1K SIP l ~l l l I l !Rll 1111 Diil 

R2us ~... Rai:a la;. 8259A 
Aa4'4 FQ.11"4 l}o IM'A 

H++-H!';-~~:;: 1·....ih ... n.__ ___ _. 
~~---~ 1oA ·~ 

~ "All 

~=:~~~ 

7 a 

5 

L214 

1111821 

c 1B021 

1111821 

CIB021 

1181121 

1 lllll21 

5 

!- rn 
I- 06 
I- 05 
~ ~ Clll31 

.. 

Y1 
7.3726 1'1-iZ 

3 

Pl.Ji I !Bel I 

r--------------

~Pl l~---~---+-------' 
( 11r7 l 

i1B31 

I 1081 

CIC&> 

11811> 
111'81 

NOTE: 75189A P~TS 
11.JST BE USED 

PU2 
• llltl; l 

1K 

l --·~"'·IV---
R2A 

L4:J 

2681 
~IClllT! ... 

'1831 

lli!lt< SIP 
Al3'1 

CLl<OUT 1 .... 1,.~.-,,,~ .... w 

ll5A31 

TC!lff 
IJIC71 

PU2 c 1s021 

l WAIT STATE 

L39 

75188 

DTRB < 18112> 

DTRA c ll!C2> 

FHS!l (18021 

RTSA '181:J2> 

TXOA c 18021 

TXOB 'IBC2• 

R.l<DA 1 181:2) 

R.l<DB 

LH!'l5 
Cl882> 

3 SPINIO• 
1l5C81 

L.AST..MODIF'IE:0=1'1on Sap B 10:07:16 1986 

( WANG ) L.ABO~T~IE:S, INC. 

TI 11.t:: V55 BP 

ENGil'EER: Bob MacDonald 
3 2 

REV: R 7/E 7 

[)'IT'E:: 3/25/85 

PAGE: 3 ~ 18 

.. zz 

"Ll 
D 

-
-

-
8 

8 • 5 II -
11 " -

~ " I -
22· 

..... 



-77 

B 

D 

-,, l l 

-"s·s 
c 

AB4 
I lCSI 

B 

<482> 

8.5" PU3 -
tlBCcl ...... R71!1 

~ITF'* 

11 " INC£X. 
iem 1 TRPt<""* 

...... A ~~~ 4 

1 

17 " 

e 

22" 
...... 

~QF 
ClB71 

7 

L32 

8272 
f"LOPl''I' DISK 
CON~LLER 

WRCl.J<~-+-..J 

B 

WADATA>!!!!l--4-------+---""'I 

f"LOPCS• 
C1A1'1 

WE~-+---., 
P9Jl!tt-t----r----, 
PSBl'"""-1----+--

..----------~ 

INOCX* 
( 181131 

TC 

L53 

~-,--
.. 
15 

LS 

a, 
Q 

a. a, 
a, 
a, 
a, 
Q 

DB7 
DBS 
DBS 
C8"4 
DB3 
DB2 
DBl 
DBl!I 

DBB 
UA-4> 

!'. 
r--

SIOCS• 
118031 

Cl/WI 

LS3 

~ITF'* 
I 18031 

1111031 

LS? 

LS:;!44 .. 
ii! 

y 

Ll04 

8 

ii! 

cc 
1 

5 

l!I 

B 
Cl 

i! 

.. 
RlSC? 

,. l 

R97 

LAST J10DffIE:D=SUn Sap 7 15: 21 • 44 J 986 

Ref'"• 
ClAll 

7 5 

3 

L28A 

J. 
R3 

STE::Pll< 

( 18031 

DIR>M 
ro~ .. a 

l llf'IBI 

-< SIP 

~ 

l!I 

0...l<OUT 
11111131 

2 

L2 

PU3 _..._ _ __,_.,. 
1l5Dal 

LS2 

ENGil'E:ER: 

3 

11811 
C?SYNC2 

l!I 
'1.KOUT 
1 l5A3> 

1402l4MHZ 

II 

L34 

l!I 

LABORAT~IE:S, INC. 

V55 BP 

Bob MacDonald 

11 

L3l 

J 

~ 
1 

lK 

WCU< 

D 

c 

B 

~V: R ./E7 

~TE:: 3/25/85 

PAGE: 4 Of" 18 

..... 
II zz 

..... 
II Ll 

-
-.. s·a 

-

8 • 5 II -
11 " -

---1 ~ " I -
22· -

I 
I 

~ 

I 
l 



..... 

II l l 
D 

.... 

-
c 

B 

8.5" -
11 " 

A 

17" 

22 fl 

e 

11.11111 SCSI* II 

c 1•1 IE~ ---...:-""""' 

" lil 

I OR0111 -ir-;ic:__:~ 
SDl"'lol*--1-3-1.~~ 

a 
1 lAel 

l!l B to A 
1 = P to B 

0137 
DBB 
DBS 

!lASI g~~ 
082 
081 
081!1 

UJ 

L1:2B 
l.52411 

lh .. 
RI 
RI 
R4 
RI 
RI .,, 
RI 

llDBI 

L54 

7 

<19C&> BAT 
1481> CRYSTPL.11 UIMI 

16De1 SDf"ACNl!l 
1.&1121 SR"'-W 
11ac .. 1 r- .... o 

FU::s. 
1ll'll1 

DB11 " 
118 .. 1 ~~i21 l 

086 1 

SID>« 
11811 

B 

LBl 

a.. 

~I l!llll 

LBl!l 

~BI!! 
1!1091 

7 

"48 PIN OiIP 

L2B 

NCR5385 
SCSI 

llllYIH 

B 

~Q 
llRCK llllYOUT P.'!!,_ _ __. 

CB 
Rll 
loR 

"" A2 
Al 
Piil 

s 

L21!l 

111 L924e 

SB7• -¥:U...Jt>-'-.irl- 587 
SB8* 11-11'1&....ft>......_.n;.;; 

C1BD111 8 
985* -11=.......,rt>--Yn;..; 

SB4*11~:u..-1'tl-'-.irl~ 

13 
s~ -tel.L..<t>--Url--

s82* 7-¥J.L..Jt>-'--O'-' 
119061 17 

581* ·-411'-~-1.-\')~ 

D7 
Oii 
!ll5 
tl4 
m 
ll2 
Dl 
m 

1!!~) :~::~: 
5 ~ IH ) 15D311so11<SBi>1ec111sc21 = ~ 582 15C31 1sc1116ll11 181121 

SBl ~ SBl 
Sile """SBIZI 
SIP~ SBP 

SBl!l* 4·-41:u..~-'--O'-' 

L53 L35 

118051 SBP>t< SBP !6C&I 

CU< 
.---.....;:i~ R5T 

L59 

II 

102 
IDl 
lttl 

L42A 

1 

Ic;s lg_ IGS ISBal ISC21 
TGS ' TGS 115A81 

SIEN -INT 

R7 
12K 

Clll 
• li!lluf 

131l71 

u L114 
12 "1>< O< 

l!I A 0 
9611l2 

6 

L27 

22~30 
SIP 

5 

SBCN 

<IDBI 

LU8 

RC!SA 

220030 
SIP 

221!1 331!1 

SEL• L4-+--~~-+-8 SB5* 
RE5* '--Hf--.L...4-+-2 SB4• 

C-/D >-+-'---H-9 SB7• 
S8P>t< 7 REO 

RSS 

220330 
SIP 

221!1 331!1 

8 *nec•i 
S83*118051 >-+-'--+-+- ATNlll 1-+---J'---H-

582• 5 ACK• 

DSBEN 
llSAlll 

4 ClBOSI 
S81~ 1-+-'---H~ I-/O >-+-'---H-7 MSC. 

581!2* 3 BSY• 8 586* 
l 11!1 l 11!1 

I!! _1..._.. __ _, I!! -I+----' 

4 

3 

L24 

I-/O 4-¥l.l....~-LIO'-' 
MS~ 8-+!=LL../t>--LIO:"" 

I 18C41 ill 
C-/D 4>.L.fb--4'J:.: 

FlEO. 11-i'le&..-l~~n:.: 

! ISA7t TGS8 

!!Sall 

ACK 
IGS 

FHN 

<&cat !GS · 

L24 

L9240 

19 

1l5A7 1 TGSB - -''cr,,_.,,=-

I "'-0 --,--, -:::-.,, 

MSG 
15C61 

c .... -o 

Rf:Q 

2 

SB? 

<SCSI 

582 

I 1SA71 580 
DSBENB 

SBP 
(5"'-SJ 

1-.... 0 

c- .... o 

LASTJ10DI>IED=rr1 Dae 5 1?.:20:36 J9:36 

( WANG ) LABOGATORIES, INC. 

TITLE: V55 BP 

ENGil'CER: Bob MacDonald 
3 

II zz 

D 

-
585• -

f 18051 

583* 

c 

-
9 

8. 5" -
11 " -
7 " 

RE:U: R '/E. -
rnrE: 

mGE; 5 18 

22· 
..... 



..... 
77 

-
n 

-
c 

B 

8.5" -
11 " -

A 

17 " -
2 2" ..... 

t LPll!I 

IORIJ1< 

(4821 

C l2<:Bl 

MDSB11< 
SMGSll< 

12Qel '1'I 

( 100> 

LB2 

0 

mas 
I 1B7l 

SDACl<lll 

LU6 

CRAM/1"1111<~-+--~~~--j 

14!!2> 

8 

SOl"f'\Ril< 
( ll!l 1 

7 

t6D2l 

NDPCI<• 

tSB<I 

UI 

7 

PUS 

II 

8 

1111C2> 

PUS 
LU9 

SDEN• 3 
1 lDl > 

SfV-W 
1482) 13 

SLBYTE 
<6B3> t6C<4> 

SHBYTE 
tSL-.il 

CBC'51 

SD"'"T* 

SWTCI<• 3 
1BA31 LB4 

PUS 

B 

PUS 
<1SC2> 

SDl"Af:N 
11511111 

5 

5 

NDREO 
CEID7> 

SL BYTE 
CBllBI 

II 

SDR!t< 
( 12001 

LASTJ10DIFIED=Fr1 Qgc 5 12:38:3? J986 

4 

3 

3 

11ac;;i1 PUS 

I lllll 1 

CIBC?> 

SD~,_.,. 

( 11"'6 I 

2 

L.27 

l87-250n" 

B to A 
A ta B 

(!.$\NG ) LAEJCRATa::IIES, INC. 

TITl..E: V55 BP 

ENGil-£I:R: Bob MacDonald 

-
II ll 

-
II L l 

D 

-"~·a 

-
B 

8. 5" 

11 " -
A 

1 7 " -REV: R '/E / 

~rr:: 3/25/BS 

PAGE: 6 CF 18 

2 2' 



--

.. LL 
D 

-
-

c 

-
B 

8.5 " 

11 " 
A 

17 " 

2 2" -

B 7 

IJ<FNFLE111~~~~~~--~~~~~~~~--~~ 

lrJR'rl 

DA? 
DAB 
D"S 

OSJ!I>~~ 
DA2 
DAl 
DAii!! 

1 

BDA14 
BDA13 
BDA12 
BDAU 
BDAUI = 

L27L 

IT071 BDAl 4 u 

L271 

ab-.. 

cl!R7 > 1 
~Of"f" 3 

D<Ff1FLE• ~ 
IB'l7> 

L.273 
LS2o4-t c UIClll 

Ii!! ll. J.ai J:I _fi II IJ98 

1 ew:i • ns 111 TI !ai ::YJ I oos
ocoo 13 Ja.L . ..Q _'!'.. 7 C lllCll > 

110C!l10CB1 9 IAo--11 ...l'.: 1.2 

cc 

L88 

B 7 

• r:JoE..• :~: 

UI 

B 

6264 
llQ<8 ,_ 

BDA13 -l A12 
80012 ~ Al 1 

=t~ __ij 
AUi 
Fl9 = =1 
AB 

(7071 Pr1 
BCA7 = ~ ('7C71 8~ 
BilA5 = Ro4 
BDA-4 FC 
8DA3 =:j A2 
BDf'l2 ll~ BDAl --' 

IWJ...• .izd j,.£ 
,.,..,, ZL-1 

CE: 
C71J7>~4 ~ CS2 

CJ<~ * CSL 
Cl!ISl!l I 

DD? 
DCS 
DDS 

<ll!al> 0J::;4 
003 
DD2 
001 
Imel 

07 r.e 
05 

°"' 03 
02 
01 
[J1! 

CIA C 

5 

"' ' 
i-.~ ~ 

ti 

~ 

0015 A• 
n 

lh 
DOH Ao lh 
0013 ,. I lh 

t HIC!h 0012 A• "' DDll Ao .,, 
OOHJ Al 11, 
DC9 Al •• DDB Ao 111 

om c 
l y13 

mA C 
l -Ola l l,;lll UI 

aJ~29r,.:•~i----+---+-~~~~--~~~~~~~~~~---l 
m~ 

:~: 

B 5 

3 

-
D 

-
-

c 

-
a 

"---1 

-
-

LAST.J'10DifIED=l'lon Hau s 18:01:22 JS8S 

(WANG) ~~Ta'lIES, INC. ..... ~~======'!..-~~~--~~~~--~~~-+-~--~~~~ -rrn.r:: V55 BP l:FlrE: 3/25/85 

Bob MacDonald PAGE: 7 Of" 18 

3 2 

-· .... 

"l l 

.. L l 

" l 1 

8. 5" 

11 " 

-· 1 7 'I 

22 

·~ i. 
1·.: .. . . 

;_l~' ,. 
1· 
,.1 

:.:.. 

· .. i 
r'1 

i -r 
I· 

' 
' '· 

'• 

J: 
t 
i 

r 
I 

I 
I 

1. 



-
D 

II ll 

-ll~·a 

c 

B 

8. 5" -
11 II -

A 

17" 

2 2" 

e 

lK 9IP 

l!I 

L232 

a 

., 

Ill 

Cl:lall 
IJ:lFW1• ..... ~~)(,)-=---, 

., 

PUB 
Cl~C-2> 

B 

Le9'l' 

l..296 

B 

B 

ARDY 
C1CB1 

C?ml 
c7C81 
C11'1111 

5 

IJ:lFW"la:• 

5 

\ 

PUS 
< lec:;i I 

OT/RIC 
C15A3• 

LllB 

11.&ll 

DB7 
DBB 
DBS 

<1"'41 g~~ 
DB2 
DBl 
DE0 

L.229 

ODLS 
0014 
0013 

3 

CD12 1!BC81 
ODll 
CD121 
DC9 
DOB 

1111CBI 

11 C'7) 

ADlS 
AD14 
A013 
1'<012 
ADU 
ADU!! 
AI:9 
ADB 

AO? 
ACS 
ADS 

t1C71AD4 
A03 
AD2 
AD1 

mf'HING 

Ll74 

DA15 
DU4 
Cl"ll3 
0Al2 
Cl"lll 
DA12' 
OAS 
D'IB 

c l B!lfl > 

~AMIC 
( 120!! > 

LAST J100If"IE0=1'1on Sap B 09: 48: 56 19136 

~~ LABO~TOl'<IES, INC. 

P\..i6 
IH!C2> 

l 

CPUI:R!• 
IBJ:l!J 

REV: R 1/E .1 

---·-----+--------------t 
TITLE: V55 BP DUE: 3/25/65 

ENGil'fiR: Bob MacDona· 1 d PAGE: A ('F 18 

2 1 

D 

c 

B 

A 

1 
---! 
I " L l 
4 

t 
1 -
-

-

-
-

-

I II l l 

8. 5" 

11 I I 

J ., " 
. J 



..... -77 
II zz 

----a 7 B 5 "' 3 2 

L.229 l.305 L311'J3 
IBII!I L.23-l 
l:f'115 

L9:.14.4 lll!De> 11 II CllD41 L!l2.4.4 ll'J O:HS 11 II -DB3 ll!Ml D'114 D'115 .cBLS 
<1 A4 I fillf Dl"l4 7 

II l l l l CJN13 IS 5 ll'11 4 DB14 II OBl!I l'r1RD Ilf"l3 15 5 <lBAt ,_, D'112 17 3 D'113 OB13 0 C12fe> OA12 17 3 ~c. D'112 0!!12 D f Jiil! a.. 
llllCll 111 

l'RllC 
F'U8 L311l:3 

1 LCl!ll lllC31 

D'11l cJBDlh RDRNARilo II '( 12 <llC4> OAll II 
11'1DG5* ·-

C ICl I 
( llM• D'110 l!I 1-4 D'1ll OB 11 -..... fBDel OA12! l!I 

ti ll l l D'19 4 '( IS D'1lli'l OBll'l 
8CLI( 3 OAS .. 'J. 8-4; " fl!IR31 D'1B a '( 18 D'19 DBS 

DAB a 
OE ll'1B DBB -- l.226 

II s·s 1 "'8 LS:.!~ 
II :I L3re OC:Bl PU? L.293 fl8C81 Cl~I 19C31 

rlBCl!I c OCB0 Il'17 11 IBIM> t:!B7 DA7 u II c 
<JA4> OBS D'1B 13 ll"I? DB? DBS 4JA6 13 7 OB4 D'1S 15 0"6 OBS 

lll-\oC) OAS 15 6 CM-4 17 ~5 CBS 
DA4 17 3 

ll'1·1 084 
18 

L3l!IB 
\ L.293 

12 
I JBll!ll 

DB3 OA3 <QC•> 
l!I 12 -·~ L.229A (lA41 DB2 1-4 D'13 DB3 DBL OA2 l!I 1-4 DBi!! 18 D'12 OB2 

DAL o4 IB 1)~> 

18 D'1l DBL <UM1 PU? OAli'l 2 B cc IJMI?) OBli'l :J 
cc 

MOONE:* 
LDO"I~ 

'li!C!51 111111 
RD01~ 

CHl1> 

DB? 

8.5 II CJA-41 g~ 8.5 ,, - OB-4 -L42A 
II a I lllR51 -------- a.. I liA71 

11 " 1 t " fl31MI - ...... 
A 

A 
L197 

DB3 . ...ra&llii_ 
I lA41 fillf 

OB21 

c lac:z> PU7 LFISL..MODff IE:D=Thu Mar B 13: 413: 18 1966 '( 7 

1 
.... 17 ,, 

(WANG] I R '/E.., -0011G5* 
LFIBO~T~IE:9, INC. REV: ( 12I:81 -,,,... 

LDl'1DC:A< TITLE:: VS5 BP DATE: 3/25/85 
1'1'1RD 11111 > ·- . Bob MacDona· 1 d 90f" 18 

<11111'1 Ill ENGil'£ER: PACL:: 
a 7 B 5 3 2 l 

2 2" 22· i 
...... ...... ;, 

J 

_., .. 
~ 
.1 



-77 

.. _ 

D 

-
-

c 

·-
B 

8.5" 

11 ,. 
A 

17 " 

2 2" 

DB13 
DD12 

OBS> DBll 
DBll?l 
DB9 
DBtl 

LDl'f1ARH .. 
ClCll 

B 7 

B 7 

Cll!IDOll 
PUB 

B 

8 

cl AS> 

5 

c 1ec11 
..CM19 

J:. Ml B 

J:. Ml 7 

J:. HlB 

c1BC7> 
MCB2 

MCBl 

MC13111 

l"A20 
c 111D7> 

LSO!« 1ll!D?1 
131l'l.. ...l'...I"' r-Al9 

n Ja.a. .:t.. ' r-A 1 a 
8 le.. .Ji .:1.. 1" l"Al 7 

Ilia.a._;; ....l'..J 1:.i l"AlB 

oc 

L.292 

L.281 l..111113 I UID3> L9244 1 lll!l?1 
DEH 5 ~~·:_, ·~ ,.,tr.. _______ ...c __ M_l_5 ___ u_,1.a.l'"'a..._,J:1_.~..'J'.J_,,_11_ l"A ls 

1185> DB14 In~ o,~++-----. .- Hl-4 13•~- ~ - 7 
CB13 §~ o,~++----.l..._~_L._------i'=~J.LL-"-1S1-_i_.......,._ l"Al4 
DB12 jo~ o,-++---.l _r_ H13 l!lla.J ..L !I l'Y'll 3 

~~ i ~ .__ _ _r_ __ M_l_2 ___ l1-tf......._A•-ni:>-_L..._,._3 l"Al 2 

_ULJ: '1 OC 
1i_y 1.6 ~ 111 

L.292 

L.2<48 .--~-'-~ c 11!C3i I L92"4"4 

~ .,i;;, ~,.. 1.. _r_ M 11 11 !fu_i: .:t.. i;;i 
DBll o, o,,.,...--t-+-~----+-------1u.o.-111>-...,_-

,1~> !JB~.l?l o, o,I'!--+-+-----. _.r:::_Ml0 ll!fu... -1.. l• 
089 ~~ a,tl!----t-+--~--. ~--+--~----t'-....... _-nl>•-'"-+--
OBB ~~ o0i"-----++---.l.___-1_r:_ __ MS ____ ,~la.J..,.._~-..L..._,._18_ 

~~ i~ ._____,,_r_..__M8_-+a !fu~LL l>--'-_r_+---1e 

__i.JJ___JJ,, cc 

c l!!O?> 

r-Y19 

u_y_ 14 (,) 1 
L.279 

L24 B ....-Ul~lB3...._~ <ll!C!l> L9:244 

~ llNMT °'" :z.. _r:_ M7 11 la._ y II 
DB7 ~. o,,.,...·-i-+----~~------~L~•--'-+--

c l~ I !JBB ~ ~ Q. ~--+-----. ...c 1'13 13 la._ _'!'_ 7 
OBS ~; a,~-+-+----. ~--+-------+'-....._-!'C>-'"-+--
084 jo~ o,l"--++---.1 .___~r:__MS_. _____ 1_!1~]8._....._-1>-..L.+~--s-

rr~~ ~~ _c M4 l1le..._" ..:t.. s 

J ... IU "oc 
11)' 14 Cfu1 

HA7 

L279 

0133 I Q ' _!._ "'' --'-" ~3 

3 

( 1!!071 

L.2~.~~,.. ;_1~1 8 •- L9:2«_ J 1a 

Cl A5 I 8~f ~ ~~I'!'--+-+-----. LLL--1L~_112 ___ __:11=41=f A,_._ '-it>"l_i-4.:.1.c...• l'Y'l2 

DBl?l ~. o, l L Hl •la.J _y_ 18 ( 18'..' 'I 

L.------~~""l>l.P c~ ..._ _ _,.__~-~-__..,.u..~u~·-+-- l"'f'll 
• ~- l"'0 a1,,, ., - 18 

<lsc:I> PU7 ->~ B _L__ -----=.jlO.l'--if:>--lL~.c... M=112l 
__i.JJ___JJ,, 'j OE 

11{1 t__.a_ ·~· Oi 
LD1'1'11"f<L _. 

llCU 

5 

L252 

'lD:• I 11 L9"1« II 
Ml5 ~-r---'-111>-....,.-

H14 _1_3-+"''-lil>--1-4-1-

Hl3 

Ml2 

'lml<41 
MU 

l~ 

17 

!I 

l:il 

DB15 

01314 

0813 

Dlll 2 

D.B l l 

I Ille> 

MHl 

1'19 

MB 

~~-14- DB!O!! <185• 

_.,...........,D-.....,._1e_ DE9 

( lM-41 

M7 

'12'A-I• 

-;~~..---+-1-8 DBB 

11 II 
l"'-'~l>-~-

1 

l? 

111 

DB? 

086 

DBS 

DB~ 

M3 ~T-'-'L-111>-~-1 "- DB3 
8 1.-

M2 DB2 

Ml 

H0 

tl3flkHNG. 

y l!I 
DBl 

I 11'15• 

L253 

L92« 
y 

cc 

CBS 

083 

!JB2 
1 1 i!IU ' Ml 7 --"-r"-"' '--i'P-~-'t-1 e_ CB J 

MJ6 ·-8-1'"~~~+-1•_ DBl2l 

< IA!ll 

I 1'15 I 

LRST_/"OOIFIED=Thu Mar B l3:4G: 18 19136 

(WANG LABORl'!TORIES, IK. REV: 
-------!----------! 

TITLE: V55 BP !):1TE: 3/25/85 

ENGil'£ER: Bob Ma:Donald PACE: l 0 OF 18 

3 

-
0 

-
-"~. 8 

c 

- :~ 
··•-:: 

B 

---~1 
8. 5" -
11 " -

A 

17 " - .. 

22' 



..... 

-
D 

...... 
II 11 

-
c 

B 

8. 5" -
11 " -
17 " 

...... 

2 2" 

B 7 s 5 

L158 L35 L2B3 
UU113 I 9 9 ....,21 L9:l4A ClllC"l'I 

DlH' ~ .,_., ""' 'tr. ...., 'c~l!llm 111.a.i....r; ..:al a HCB2 
111'1111 DBOB85 M: ~= CUDU 4 131.a.i.JI ...L,. 

~~ o, i: 521 MCB1 

DB
4 ~ i~ 0is~= 1_-T---<..C~-92-fl)---:_:I"~.._,~_.~......,.-:_ ~= 

...I.JI..-' I Ullll OE Clllln I 

uy 11' '-·--·-------~~~. 11BD1> 

L2B3 
L221 r--L..!l..__1113~..., 111C11 L9:l""'4 I 111D'1> 

~ .. _.. CT'O.. .... 919 9 ·-- -- 12 
DB3 ~. 0 0 .L ..L_ '"" --'-' l'W'l!9 
oa2 ~~ o,!!!---1-+----.._ _ _c..__s_1_e ___ a"'41 "'1l.L.'·~~-...LL4-1:;..:..• 
OBl ~; 0 1 l'W'llB 
DBei jD~ 0 1 I. _c 91 7 4 ~ -1' ...L 19 l'W'll 7 

~~ ~~ _c918 a IA. 1' ...L 19 l'W'l! 8 
~~ ~OE 

11C11 18 

RSMA~~. 1anPRop 
SMGS" ~Fie.'./ L.218 
c laDlll - ~7<1 

BCU< ....!4> 
11Sl31 ci..op 
~ 

(),Mi) 

----++--151_, 14 "' I -+- i 
111031 ~- L2Bl 

L2S4 UU113 LS:O~ 1 lB!T7l 

'---------"""""1----------------' DBlS ~lzi•:- ~ti_ T 915 lllff• -'ti:.> MAJ '.i 

~s 
118011 

"~ 
DBS 2.aPAo~ 

J L.S"lol 
SE<.Nh-{> 

C1Dll L31 8 

a. op 
I 

m .. 
I llJlll 

.---~----~ 

111111 

I 
I 

11/lli l 

L225C 

~llfll&l 
~;1~ 

~Ia ,.ti. 

9omt-ti1r ....IL us 

LlBS LlB?A 
l.51113 l.5183 

0811 ~io•:- ~ Z.l DB15i~i;:- ~~7 DBll!I @~ 0 1 DB!4 ~~ 0 1 
OB9 r.::• 0 1 DB!3 r.:• 0 1 
DB8 ,.., 0 1 DB! 2 =,... 0 1 

t>~ h.. 5 b~~ 
j>~ CK " ~ ~~SOONC. ~ c •,_,Lr----"i>~ c 1.2D5> 

11 1 14 Jr 1 .. 

L25B_..__ __ 

1
-----111 

r&RJ1 s' c LDSUC:. 
11C11 

IBC81 a 
S.1/-R 

i!I 

11•1 OB!4 ~~ a • ...__--+-+---..... ...- 514 13•~- -• 7 
DB13 ~: o 1 ..L_ "'._ ...1..11 MAl 4 

DBl2~i~ ai~w l.__'-_-_-_--4~+----:~-~-:~~~~~~~11-17-+ll"AA"'"~:,:::~:ct;_:-::: =~~ 
1~- 1" Vcc. 
~ 18 

L291 
L2Zl-~_._... 111011 

L..!1193 L9:!4-4 1181T1 I 

~ 
........... _________ r- 51.!.__ 8 ·~- - ~J 12 

DH11 ~-, 0 1 f .lo. -+---- LC.l..ii ..l.11 l'W'll 1 

8E~0 'ii: ~: ..------ I r 911lJ 11 la.a. .:t... 14 l'W'l!0 

OBS~~·~ oi~ ---1 ~: : ~...r; ~ :: :: 
L.D l. J O!: 

11 1" "' 
I 

11r.; I 

1 lf'llll 

L2! 7 L._., 11IC31 r ~Bli!I 
-· r-L.S1113 L92""'4 

DB? ~A·:_. ~ t:::~,..--t-t-----..C--_':r7 ____ 1_1 r-"'..1..-..1;._-'y'-'t-9- l'W'I? 

DB8 fn~ o, :i:::::::::::::::;-1. ..C SS 13 i.a.i....r; ..x_ 7 DBS l"'I a, :I: --------t'"~1P ....... 't-- l"'A6 c1a-1 

OB4 ~~~ 0~,..~-1-+-1 -~1....._-_-_-_""":2:~_:5-_4----~~~-:_:-...~-l'-A'"'~_,_.i;ID--~-"+:- :: -· 
~·~ OE 

U_l 1A {,)lB 

L.280 

LS2""'4 
8 la.L...11 ....l'J 12 l"'A3 

8 laL _.l'._J lol l"'A2 

o4 IA, ~ 18 !"A! C18D71 

L 1 Be .--1..__-..., < 11B31 
LS1113 ~ 

DB3 •:-• m: ~.l.-~-----J: 93 

Clflltll DB2 .L I o, 1. L S2 
DB 1 J.;i I QI l!!'---t-+----. 
DB0 jD~ 00 l. _c 91 

...I. LP ct+!-1 I S0 
R.J8 i.p~ &~ C 
I 1BD1 I JJL.g_ 

2 fll_L y 18 

'1cc 
MA0 

uv u 
c lCI I LDSM~ .. --' 

'----------------------------~--· ..... -----------------------~- ----' 

B 7 B 5 4 

3 2 

L.257 ----
CllColl L92« 

915 _1_1._....,,_.....,._a_ DBlS 

DB! 4 1111&1 
_.,........,,_.....,._•_ PB!3 

914 

513 

512 

,. 

3 IlB12 

1118"1 

511 ~8'-l':U...-it>-'-,..:.:~ DBll 

910 ~9_.,....._-l9_......-.lA~ DB10 

S9 " 111 DBS 01151 

~2~....._-l9_..~111._ DBS 

1118"1 

57 

S6 

S5 

S4 

Cl1""41 

11 

13 
DB? 

DBS 11116> 

DBS 

DB4 

S3 _11_..'1.L.-iC>-'---- 083 

52 

51 

90 

4 DB2 C1A5> 
:::Jal 

_2_,. ....... ._ ...... ..,_1e_ DBl!I 

RDSMAFIL" 
1 lflll I 

L.222 

L92""'4 
y 

l 

ll 1::l6l _..._,__Y~ 

921 ...::1;..;.7.ja.t.~>...!v-4-=~:.._ DBS 
.. 18 111'161 

9211) DB4 
I llUooll .___,,.,.-"'-_. 

DB3 

518 082 
Sl 7 -~-l'tl>-'-'1-- Il81 'lASI 

916 2 na0 

LAST..MODIF"IEO=Thu :-lar 6 13:49:19 1986 

( WANG ) LABORATORIES, INC. REV: R '/[ 7 

TITLE:: VSS BP O'IIT: 3/25/85 

ENGil'CER: Bob MacDonald PAC-£: 1 1 or 18 

3 2 l 

-"zz 

.. "ll 

D 

-" 11 

-
c 

-
B 

8.5" -
11 " -

A 

t 7 " -
22· -



'"'- .... 
?7 "zz 

l!I ., 5 

LZ<l!I c IM1 l'f'l:IC - I 1 lll1' > sna-c.. .... 
.. L l 9f:CP C3D71 "Ll 

'l 
D ·'~, c 111C7> I I 

D 

MGSS- IR1G9* 9ECP1c cl!Dll> 
I UIC71 MGSHc 
112f'M1ll'<~I* l"IUS41 c111C7> 

SCRI41 l"IU1ill 
1111'151 c 111C7> 

...... C1CH l -l l 
lDSDC* 

ll 

" Cl.llll> l'f:lllC I 1Aal 11'lill .. " ll 
L.211i~ l'Jlr/l~ - -"s·a cUIC71 

.. 
MD3* .. ~·s 

c lSC'l'l 11581 '11•111 PU9 l'KOP c :xn > 
( 1 llC7 l 1'53!! L191 

D'ITARR"I* lD 11 !I 
CL~> 

c c 

" 
cl IU ) LOl'1Da. 

C! De J l"R1C 

'- -
B B 

L.21l1B 

MD15 
HD!4 ~ 

11 HD13 'lAl!l 
l":r.112 C1DC'71 
HDll Ll91 l:J<P'fU * t l2!le > 
l'<Illl! 
l'1D9 8 l'1D8 ~? 8.5" 8. 5" 

1~1 - -
11 " PUS 11 " ( llllll 1 

~ l't'1I:X;5* 
111a11 -~ l'1D7 

A MD6 A 
Ll91 ~ l"!Il5 

l"!Do4 'UIC'll 
1'11CB111 IJD3 l1D3 ~IM>i CD2 HD2 
c lllD1', CC1 1'1D1 or.e MDI!! 

L.A91 J100 I f"I E:O:=f"On 11a1J 5 19: eie: 1 !I 1988 

17 " 
., It 

(~) 
I 

~ 1'11CBel ~T~IE:!l, INC. REV: R-/E- -(J..11171 

TtTL.f:: vss BP o:lrE: 3/25/85 
l'P'RD* 
c12A5> 

ENGI~: Bob MacDonald PAGE: 12 Of 18 
a 5 3 2 

22" 22' - -



-
II L l 

D 

..... 

-
c 

B 

8.5" -
11 ti 

A 

17 II -
22" 

C4213> 
CRY9TFt...• 

B 

la 
Cl4Clll 11..• 081 CUlll 

COP.XPE>s -""""''-1'1_....,..•_ C!t2 
c !411111 4 111 DB3 

L.C4 

II 
SERDIN _...,...~_.._.._ ~IAll> 

~1_11'A'1 __ 1_-+ ..... -l'lll...,......,...,_ 01' . 

7 

C .. I 

DD!S 
001.C 
0013 

ut1C111 BHt~ 
DDUJ 
DCQ 
om 

DS• _ __::.....--... 
u----~-t 

11..00S. --r--z....:=,, 
C .. I 

C14llll 
9EL.BlF• 

I 14Cll 1 lol=IDEV. ---._.__-";;;, 

C14"Sl 
LDr1CA-1* 

"fi~13 --...=...,, 

C14C:Al 11 
LASTBYTE =.::....-----..... 

Clo4ll2> [LINT _u~=.,. 
C14CSI 
Cl~l 
Cl4C1'l 

c 1"'51 

DBS 
DB-4 
OB3 
DB2 
DBL 
DB fl 

lolOl..OCV* 
CllJU 

lB 

11 

LSL 

a.. 

e 

II 

Cl"l'tlli> 

7 

Pl.J10 

11111111 

e 

Ll37 

OE 
a1 

LH7 
LHB 
LHS 
~~ 1l31MJ 

LH2 
LHl 
LHil 

1=A to B 
0=B to A 

5 

L1'72 

L.~44 

B ·-~1_1..PYll>-"""-'lf"ll'
? 

c lllCllJ 

DD? 
DDS 

DDS 

DD-4 

llllClll 

..... 11'-i"....,~....U~la~ 003 

t-'9'i"-"-i'll>--'-'l.;;.l~4 002 

~4-PYl>--L+"-111:.. DD 1 

L....:a'+<>J~l>-~"-111:.. DD!\ 

c t!ll!ll 

11.ml 

DB? 
II.Ml DBS = 

Cl.Ml 

~ ..:;.:=.,----..... 

ClDl l 1----~~ 

3 2 

L16B 

DL l 5 11 1.8:1"4 9 I la.le 1 

::--------+----......:."'tc~.._....Lll~ OA15 
DL1'4 

a...12 

., 
OFU.C 

.tfU3 
...._--~----....:..;.jDJL..jili>-~y~:J;_ DA12 

D...13 II 

c l.3D11 

1a 11110111 
l:!:--+-+-----_.-------':.icLL...i.._....Lll~ DAll 

!:"""--t-t----, ~--+-------':...jCLL...~-L~l4 DA!d 
..___...._ _____ --t'-....._..., ......... -4--1_11 DAS 

..__ __ .,_ _____ .....,..._.~-'-'1~1_11 DAe 

., 

12 119Cll1 
l:!:--t~-----...... ------T"""'-1~ ...... ~ DA3 

!!!---t-+---~ ~-+-----~~l...ltC--..:~l:.::.4 tA2 
....__ ...... _____ -1'..._~_...+-1_11 OA1 

1 

Ll67 

113031 11 L.S?..U II 111161 
11..15 ..:.:.p'--f't~+'- DB 15 

11..!.C ., DB1<4 

11..13 11 DB13 

11..12 :J 0Zl12 

Cl:JO:ill II la lllllll 
11..!1 -"1'"'"'--11_....,.._ DB!l 

11..le -11-1'-""--"~""+-14- DBl~ 
11..9 4 111 CBS 
11..B ._a._"--" _ _,_y-18_ DBB 

Ll?'i!J 

ILX:!l L9:il"4 
DL? u.. 11 

11..B 
., 
5 

• LA6l 
DB? 

DBS 

DBS 
DB-4 

'131131 II ta I I.Ml 
DL3 --t'-"'--11-""+- CB3 

DL2 11 14 CB2 

r--------------------9-i' ...._ __ .,_ _____ _..,.._.~-'-'1~1_11 [W'l0 
DLl 
11..0 

_4--t'-~ .... -~-4--1_11 C'Bl 

2:::.+i=iL.-FS>....L+:-111=- DBI!! 

( l41J15l 
l.Dt1DR..* 

RDl1.~ 
( Ulll l 

C14tllll 
LDl1D~ 

RDO...Ff-1* 
c llll 1 

e 

UNll 

II 

OB? 
DBS 
DBS 
DB.C 
OB'3 
DB2 
DB! 
DBI!! 

DB15 
081" 
0!!13 
0812 
DB1 l 
or·•-
Ul39 
DBB 

L139 

L1<4e 

LH7 
LHB 
LHS 
~~ ClDll 

LH2 
LH1 
Uifl 
C l3Dll lC 1482 I 

+-++-lf-++-+-+--''~lo4Cll....;;.:~'~--~.r:LL-1'1>-"L..,:11:;..... OB? 

~+-lf-++-+-----~...:.:'fCJL..ji~..l.JI~.,~ DB6 

~-t-t~+-~--~~---t".U....fe ......... ~·11 DBSCl!WI 

Il&4 

Cl-'C41 11 II 
~J:Ev. -¥""'-iW>-'-+-- DC Bl 

I lllCll 

1 llll l 

Pl.Jl i!I -+"""~>-'+ DCEl?l 

' 18Dll 

IS 

--------....._.ie ...... _111- D!!l l1Nll LAST J100If"Ia>=Mcn P"lay 5 lB: "'9: 36 19136 

L...~~~~~~_j~~~~~-lr==~:--~__:i°"''-i?.~rl~ll IJBll,......""""'"'.;:::::::===:-~~~~~~~~~~~...,...-~~~~~~, 
~1~ ( ™ ) ~TCJH~, INC. REV: R /E . 

----------+----· 
TITLL: V55 BP ~n:: 4/5/85 

Eab MacDonald PAGE: 13~18 

5 

-
-

0 

-
-

c 

-
B 

-
-A 

-

-

8. 5" 

11 " 

1 7 " 

2 2' 

j· 

L. 

' . '. 

' . 

: 1 

' . 
• '!'_ .. 
~ . 

l 
C· 

I 

L 

i 
jt ... 



-· 

• II L l 
D 

-
c 

-
B 

8. 5" -
11 " - A 

17 ,, 

22" -

CBeS 
CB1 
DB2 
uB3 
DB4 
DBS 

< 1D1 > WDLCOMlll 

I 1•Dl> 
0...0..~ 

e 

L75 

a.. 

~ .. -'--""-'=-" 
< 1Dlll 

c14CSI TX.tr 

3 

R.112 
lllllRI 

7 

RDO...ca'1* ....;;..;;., ' 
U81J 

_ _l 1.a!ll 
::lELBlF* 

RCO 
C14A3> 

U"ST..J'IODIF"IE:D=11on May s 17:45:14 1see 

e 7 

e 

8 

L.9191 
91,...Y ll;ftl 

o, 
a, 
o, 
o, 

UI Cl. 
II 1 

5 

D.. 1140'!' l 

LUI 
L!llal 

.,,...., CTll 

..--1-+----------------,,~------------------
~l'l r l.J'STBYTE. cl:H11 

11481> O...PFIA 
c 1•07• IL 

C1""'3> RCO 

L73 

5 4 

~11 
U!!Dl 1 

RCO. 
' 1.ole4 l 0... WANG 

11•1r1 l 
TITLE: 

ENGIP'£ER: 

3 

) 

2 

a 

3 Ll4'4 

J.IIll.Cor-... 
C!Dll 

RCO 
I 1"4A31 

t•JAX~* 
c 13....--S, 

( 1"4C21 

~--------------------·----

U"~T~IES, INC. '"E:V: ~ /E 
------

V55 BP D'IIT: 4/5/85 

Bob MacDonald PAGE: 14 OF" 18 

2 l 

D 

-
-II~· 8 

--~ 

c .".\: .. -: 

,'! 

·. .. ) 

-
9 

8. 5" -
11 II -

7 -
22 .... 



·-

-
-

8. 5 II 

11 II 

17 " 

2 2" 

[J 

c 

B <1Ba11 

A 

\;::: 103 

J0-4B 

EXTREAOY 
c lllC81 

E:CNH< 

e 

111'111> 

Cll15 
ClH-4 
DB13 
OB12 
DBll 
DBlil 
DB9 
000 

DB? 
DB6 
DBS 
OB-4 
OB3 
OB2 
081 
OB el 

cll!A31 
DT~ 

7 e 

11•> 
J:ENm 

!""!!-------- BPOl !5 SC!L* 

~-------- :;gi~ lltml 

g=;gff clllllll> 

BPOUI 
~OQ 
a:>oe 

L..Si!"8 H!lt< !5 IP 
"'' n ll•IA'!---------=-=,..-- ?PO? 
A• ··~------. 
RI ··~----~ "'. • '-11-==---
A t ··~---~ 
R1 ··~----. 
A& •.1.i-.---. ... ._..__ ... 

MAC 
111 

lK SIP 
-~------11-...._.__.."'I >1_.a DCLQI.: 11111'> 

..-----+'...._,,..__._.t>-" CPl-f'll.T 13:71 

--+-==----' 7 BPI03* 
" "' 13117 )( 1SA1'' 

" 

C lllCISI 

INIT" 

r--~~~..ur~ BPI0-4B>lr 

II 1_. ClClll•<-41 
_ _..,......._~_...+-- BPINIT* 

a 111 
c 11!1C7> ~* a.J<01 rr 

BPCMOCE• --8+"~----lll- 0100CAc I ll!".i ' 
11 .. ) clllCll I 

I l.BCll 1 

c 6113 1 OS EEN 11 DS Bf:NB c Sil I 

CllCll TGS , TGSB C5DJll CSB31 

r-·---------- --------------, 
: llCll> ABl! lll 11 BPAll cUICll: 

: LB6 : 
t 18 I 
I I 
I l!I I 
L - - - - - - - - - - • - • - - - - - - - - - - - - - - - - • -- • - •• J 

7 B 

s 

LJ.t;l::f>-''--~-+--*1.L...J..,.__._.._1:...:...s I OOCN>li 1190!! > 

L..;;;:;:::. ___ -+~'"""--P''-111>--Ul-..:.111::... Et1/ I°* llllllll > 

ClClll 

UCl51 

c 1Cl51 

c IS::l> 
PU1:3 

PU12 
t 18Cl1 

ABHI 

AB9 

ABEi 

II 

• I OCT /RJ!I llaal > 

-+u'-l'!P-""+-12- BI ()'<Olll 

• ., 
BPAlZI 

BPA9 

BPAe 

15 11 BPA7. 

_1_7+"'-l'!P-""+'- BPAe 

_11+"'-l'IP-""+-1"'_ BPAS 

_a ...... a..fD-~,_1_11_ BPA::I 

·-"'+uL....fl_""+_1s_ BPA2 

--=11-ID-~l>--.L-\-~1 a~ BPAl 
11 • BPA0 

11110111 

• lllllll> 

illlDll 1 

li'I 

HCS:3• 

HC52• 
'11161 

Ll31 

DB15 

c lDl >DI 90<* 

5 

1 lClll Q_J( 
I 1ll"71 AIJUL 
1 lCT> T /Rlt 

e 

........................................... ______________________________ ~~~~~~~~~~ 

3 

lK SIP 

c le!!:al 

oc 

RIJSl.l• 
l.l~ll 

087 

DB3 

DB2 •11'111> 
081 

000 

llm7)(!!Aill)(a:7)( l~I !llC"ll 
t lllB"I I 

a:lf"Mll< ( 2DI!' , 2!l'P) ' 1"'7' 
tlC:lll AB12 

CU<OUT c3113><-<m><.&l!l3><SC7><!1111!> c 15"19> 
I Ug><2A!>< 3lltl I< «..Ill J<!Bll l< lDll> 

Wf').jIKi 

ABl-4 

LRSIJ"lOOtrIE:D=l"c:ln Ma>f 5 16: 11':2"' 1985 

( WF\NG ) LA~T~IES, Ir-<. 
------

TITLE: V55 BP 

E:l'!GINEEJ:;i: Ecb MacDonald 
2 

~n:: 4/5/BS 

PAG:: 15 CF 18 

l 

0 

c 

A 

-
-

-

-

-

" L l 

,, l l 

8. 5" 

11 " 

-1 I '' 

22 

'J~ ... .... 
' 

.. ,, .. 
-,:, 



-

0 

-
c 

I 11161 

B 

8, 5 II -
11 II - A 

17" 

2 2 II 

C36A R18 
i!l ----1 ,_+ __ ..J'>r..n--

15Lf" l01< 
1 

<T> L72 

118831 
fPCNOOC:I< 

15:....+'::.L.~--1-+-" 
13 'I' 

DE!H!I 
DB9 
DBS 

1lA61 

C IASI 

C3SB FHA i!I 

"' --l .__+ -"'"'-- l 
101< 

lSU' 
<Tl 

L68 

L817!1 

a.. 
1 

I 
M=l• 
11Clll 

L7L 

L92« 
7 I 181131 

DE. 7 -1-34L'CL..--'-111-- 807 

086 111 !!I BD6 

DBS z 111 BDS 

084 9 14 BD4 

19 

DB3 -1-1 -+'-'A.-l---'-'111-9- ·~rm;· 
DB2 17 ~ BD2 

OB l -9--1=-<1>-'-+-1-" BD 1 

BD0 

0 

a 

I 181131 

118Clal 

1 211111 C?f:tlR 

1 lec4l BP0'100CL 

lK SIP 

i! 

Lli!ll 

087 

17 
--l""L-1 .... ..IJll......:....3 DB3 

BP I 0.t 3* -9=-iu..t..~~.l.4"--1 .. OBl 

11 !5IJ7 1 BP I 03* -4--lLU.~~....._-'-:ll_ DB~ 

7 

1 

RDSTAT* 
I 111!1 

NOrREAOY 

a..~1<1 
C41 

L87 

.------~13=-+o.1'--,~b--~-7:_ DB3 
'-------1---'--1~1~,o.a-lt>-~-=-g DB2 

---f----~17'--.j.Cl.l..4.._-L'--=3~ DBl 111'1111 

r----1~11~!0lt-lt>-~~e~ DB0 
BPTR1* 

1115A81 

BP0100C:1< 

SW3* 
I 1Bll21 

RDfP~ 
I !Jill 

Lll!l2 

BPCMOOCL 
11117111BA71 

+ ~ i!I NOTE: CON!'E:CT PaolE:R PINS ~· Tl-£ 

74132 AND 74LS109 TO +SVf • 47\Jf 
<Tl 

R37 
10K 'R35 2.2K 

+51,..f"--.----+---~-l\/\/\r------~ 

R36 
10K 

< 1BB31 Ct-l/OfT>IC --+----

8 

'll..F TC263A 

0 

+51..f'"------

R33 
H1lK 

+ 

Dl 

47LF ?7 
CT> TCl A 

0 

5 

0 

ON/OfT' c 1111151 

4 

R143 
2.21< 

7 ~'3· 
SI? 

-"A,.._.-+-e PUS 
7 

PU4 

._,......_-"-<._II PUS 

1-1....,_-'-<>.::5 PU I 2 
4 

Pl.13 

1--1.M---'->.::3 PUS 
2 

PU! 4 

J .1 

Pl..Jl 

I IDBI 
Cll'llll 
c 1c .. 1 
1211111 
12Alll 
1111111 
lim&> 

PUB 

I l lC71 
Cl IAB I 
( l lA6l 

13031 
131121 

PU9 

Ci2A71 
I 12A41 
( 1205J 
1l2CSI 

ll38'4IKI 

Pl..J3 PU4 

f4Dlll <5001 
1-1 ISBB1 
<o4D31 

<13081 <l .. 071 
113A11 I 1 .. CBI 
<IJB.41 11•8131 
( 13A31 11 .. "61 

I 1 .. !14 I 
ll-4A3 I 
< l•OJ 1 

PUS 

<1!1:71 ·-· IEl:4l 
<BA3l 
IBB21 
(f3D31 
t6D61 

Rl-«l 
2.21< 

7 ~9 

n''Ae I 
I !IC!! I 
IBOll 
IBB51 
CBABI 
C!lfEI 
<81"11 
186';> 

!'lIP 

" 
B 

5 

3 

i! 

PU? 

COC7 I 
191951 
<9"'81 
( 10C7» 
{l~> 

PU12 PU13 PU14 

( 15A6J 
'lSA51 

t l 7AEI> 

Pl..J7 

PU9 

PJJ l 

PU lei 

PU! 

P\J2 

P\JI 3 

LA5T_MOOirIED=11on Sap B 10: 11: 16 1936 

(WANG REV: 

Tin.E: VSS BP ~IT: 4/S/85 

ENGil'£ER: Bob MacDonald PAGE:: 16 IY'" 18 
3 2 1 

-
D 

... 

c 

-
B 

-
-

-
...... 

.. L l 

II ~·g 

8. 5" 

11 " 

22' 

,, 
' 



..... -77 
11 ll 

8 ., e 5 3 1 

Ll8 115<11 - +Q1S?" 
.... 

II Ll II Ll m -CH97* 

D ClMf) 

m 0 

+o1Sf3* 

'./ 
·-c:HSS... 

..... e -ll 
+o1SS. 

II 11 -II "t•"'°.r 
ClOCll PUl<I II -cH':lS. .... ',1.\1 ........ 

. :; - - .,.,ol 

II g·g II g·e ~~:~~ 
'·~\:;. 

··:~ 
I !I ·<HS-4.-.. '(. c c .i"":t 

~· --... ~ .. 
~;:- .. ~ 
~-r.j 

L.14 : ::[ 
llmoll 

~ +HDAT,,,_ 
SEROO.lT* -

l 
11.cJ.l 

~TIW Ll5 ,_ - ~;~ +cHS3'11 

+LPN2 -CH53* -:,,,,~ 

L13 -i...PN2 ,.. ~~ 
B 

B 

+LPHl +cHS2* .;~. 
l 

11 -i...Pr-11 -Qi52* 

+cH91• 

8.5" Ll? 'P ll -{;H91• 8. 5" R3B L~ 
11< "'98-111& -...... ... 

SERDIN HIU +sOATi:. u:: CA 

cu•"• +DTX• 11 " I~ 08 11 " 
-SOATi:. 

11<4191 
u -orx.:1BM• ...... ICP cc -R39 

A 11< IOI 

00 A 

Cl9CU 
AJl~ 

~I~ 

17" 
LASTJ100I~IED=t1on May 5 18: 1!!:58 1968 

"-17 " 
...... (~) LA~TCAI~, INC • JiEv: R /E - ... : ., 

------- :i:f 
TITU:: USS BP DATE: 4/S/85 " 
ENG I !€ER: Bob MacDonald ~: 17 OF 18 

? e 5 3 2 

22" 22· ,,. ..... 



.~ 

i~ . ' - I - "zz .., 7 •· 
, 

·• B 7 B 5 .. 3 2 , ... ., 
...... 

J2 ;-ill 
J5 Jl ·;_~ 

REMOTE '. ,;:J Pl P2 P3 SCSI FLOPPY PORT - i~ ·-
" L l II Ll SBl!l* 1 0 1"""31 HSA5* 121 25SW1 2 1 1 2 1 2 1 -lC!V ll!iC.o41 SB111 3 Cl81l1!12SSW2 

TXD'I 13CLI 
: ~~ 4 3 0 l!I .. 3 0 4 3 0 I llD.o4 I SB2'!1 5 R}C[J'I c 31111 a a 5 DA0 !"Al B 5 t"f'leJ a 5 BPFe UilNll SB3* ., 1->c·&Jl'?I INiE'<* IX1l RTSA (3Dl• ... ;.c B 7 DA2 l"A3 B 7 l"f'l2 B 7 BPA2 111"'41 5B4• II 1-11411111 CSO...t< LOC/i:<EMIC CTSA Di 10 9 DA4 l"AS U!I 9 l"A"' 10 e 13PA4 C!5P61 SB5* l1 2SP* OSRA ·'· 1!5C~ I llDISI 131161 12 11 DAB l"A7 12 11 l"f'IB 12 11 l:lPA6 SB6* 13 c:m11 DTRA " 14 13 DAB !"AB 14 13 l"AB l4 13 BPf'B SB7• 15 l-)C<IA11 MOTO"'* DCOA 16 15 !)''Hiii HA11 16 15 l"f'l1111 16 15 BPAH! SBF>ilr 17 1-)C.Qllil DI~ 16 17 DA12 HA13 lB 17 l"f'l12 18 17 D2 " 19 9TEP* 2111 19 DA14 l"A1S 20 19 l"A14 ClilllllBAT 20 19 +51.A" lN-401114 :;u C4IMI "4I:AT~ INHIBIT• 1 l6"o61 22 21 l"A17 22 21 1'¥'116 22 21 :;i3 1-IC<ICJI WGATE• SW3* 251NI T" c 151:.61 24 23 HA19 24 23 MA1B 24 23 as l-M.olll81 TR~2'* 1)6&41 25CMOO':oc I !SC.,., 26 25 HA21 26 25 l"P20 26 25 0 ;7 C-IC-1 lof<!T~ -- 26 27 DCeJ 11Dl 2EI 27 11Il0 2EI ?.7 BPD0 :;ig 14C&I RDAT~ 

" l l l l 3fi!I 29 002 MD3 3111 29 11D2 3111 29 BPD2 1!!5031 ATt-i. 31 (-)(4871 SICE5* 
" 32 31 DD4 M09 32 31 MOB 32 31 BPD4 15llal 0 33 lllABM4CSI DOPEl"I* 34 33 or::6 MD11 34 33 MD10 34 33 BPOO l~I BSY• 35 

~ 3!:i DJ:B MOS 36 35 MD4 36 35 BPCS 1611111 ACI<• 37 
·t .. 36 37 DD10 f'107 3B 37 H!JB BPD11 :38 37 BPDli!I ISA-41 F<ES• 311 - ;.~ ... - 44!! 39 0012 MD13 <40 39 MD12 BPD13 40 39 BP012 1'""'31 MSc;. 41 
·~ .. s·s .. .. s· s 42 41 DD14 MD15 42 41 l1DJi1s., 1 EXnf~~~ o42 o41 BP014 15331 SEL• 43 44 43 DSB 17"71 '12CIJ.4sa l ..... 43 ..... o43 IODT ,.~ I 15D5> 16D61 C-/O 45 4S <45 46 <45 MSBel f.PINT1* 46 o45 BP INTI!!* 161161 REC. 47 
~~1 46 <47 DCB0 MC Bl 40 <47 MCBel BPINT3* 46 47 BPINT2• 161l61 I-/O 49 0 50 o49 50 o49 MCB2 BP IN TS• 50 o49 BPINTo4• . ~ :. c 52 51 DRI2l11 «li?DIJ1U1* 52 51 BPINT?• 52 51 EPINTB• 

131111 -j 54 53 DRI2t< 54 53 l!PINT9* 54 53 BPINTB• c .•• :11 55 SS [JH411 r·~US• 56 55 BPINT1111 56 55 BPINT10* 13A71 
·~1 58 57 ORIS" 58 57 BPINT1311 58 57 BPINT12* J6 60 59 DRI9" 60 59 BPINT15" 60 59 BPINT14* J3 62 61 OGS011 11~Sli1C 62 81 JINTL711 62 61 BPINT1611C J4 FRONT ' 54 63 DGS211 64 63 11 BI CJl.<Rll 64 63 BIORO. 115051 

i 66 es DGS411C MGS511 se es 111511111 DCLOW. se S5 Cl51!11!11 MUXBU5 PANEL TC PORT '.• .. 68 67 DGSS• 11~CNh 68 87 I0<4B 6a 67 I03 Cl5l!81 
70 69 DGSB11 70 69 14~S'l'P<1 72l 59 CPl-W'lLT• 1 lDA7 I 

.~ .~ 1"'11171 72 ~r- c 12Clll I MD5* 72 71 11 IOCEr-o. 72 71 TRI• <151'171 l17C31 0 0 1 1 . .J 7o4 " 0 7<4 73 0 l1M111 INIT11 7o4 73 010?::E• -t1DAT~ ~OATR>t 2l 0 ·~·~ 78 7S 1 1 76 7S ~9 C115A31 76 75 ON/OrF Cl7M1 -OTXt< +DTX• Sl.40 BC2l . ~· .. 78 77 OCK 11!5A31 76 77 
1 l 76 77 0 117113• :t~r +LPN0 118C"ll l'!Dl TXDB <JCJ.) . t.'~ 

.t .... 80 79 •12V 130 79 +1C!V B0 79 1 +LPN! BD2 RXCB r~:.J 

~-j R212 U1!131 -LPN2 +LPN2 9W3 ~gi 116"8> Rf 58 13Dll 
~ - 11< SIP 117All -CHSill* +CHS2'* Cf 53 11< SI>' -CHSl• +Cl-'51* 11aoe1 FPTHI• BCS DSRB 13!1S I . '~ 117111 -Cl-'52* +<:HS2* 17 ace DTRB 0 =€>-S3* +Ch53* ON.torr• 1eFBD7 ocoa ... l::..I• IXS• ~ DD DCB MD MCB HA l:l"D BPA C.3:0.i.J 1 l1Cl I HS4• +<:HS<4o1 

116081 rP0100C .. 
i! l Ill-· ~E!)l .. fl 6lll5 l ,~. CBI'61 ,.,.., C7'B87C~J 19'31 llr.21 1 la::;JI 11!!031 111:::1-4> 115081 <1SC51 -C,.,55* +<:t-55* z:ir a..;;a..ED2oc ! : 

CBC81 IBC61 170!1 I -...ti I I 1'R.o4 I 17'11111 1aaa1 IU031 1 lDCJI 111031 116C81 '15861 ll'l'llll -c~s. +Ch56* m~EADJ a,,a..~t<l 1l6C81 a '15881 IBB21 <ec31I130~1 19C1'1 11211'1> I lt'll31 11101 -0157• +cHS7• ~0 9 'iill.31 < BBn 113'.lS > 1131121 112"71 ' I llf'3 • '11831 0 el l i!B 1 .; cec.;.1, ( 129'7• 1 lflD-41 c ! .i IUJ 
117"'81 " 0 

. ' ·~ lim:ll 'l,i!f!71 LOCATE r-.EOR -SDATA>I< +SI)':ITA>f< 
'" L2lS"'-211l7 
I j Rf\'1 SIMM q C21 <21 C31 <3• di c 11 ~~' 14) rs> 

-l~J 

I l 
+12V 

+I 1 ~ I I I --r-i .I 
+-SU 

8.5 JI 

_L 
8. 5" -~ 

._j I I I Ll I I I I 1_· - ': j - .~ ... 

~ 11 " 11 JI 15u• lul lSu• lur 47uf lu r !Sur ' / ...... 2eV tf 2l2IV tf l:u tf - t: c T> IT I CTI • lur • 047uf . r~ A C299 C296 000 C32l1 C3i?l2 C3"3 tT> tf 
A 

C7:, C262 C30, c. •t ~!~~1cec~~1~~-~~~r~a33t1~-:is, • z.· C4_~ C9 S Cl45 1 C 521 
ClJ LOCl'<TE NEAR BOTTOM CEl'H!:R ~ B~D g~l~~~ 0b~=261 c112-c\34~ C136~142\ C144: Cl46~148, Cl50, .f <2> LCX:qTE NEAR P3 PINS 1 Al'tD 2 C27S I I 

Cl51 1 ClS -1591 C16 -1591 Cl71-179, t:BA=;; '(; 
~ ~-<3> LC«'>TE l'tEAR P2 P!,..,5 79 ""'-0 81!1 g~:::~~ C2J0-257, C:2S2-274, (4) OI'<.. P::R EA01 Cf' THC rCLLOio<!...,G C-<IPS: 

LASTJ10o:rrE~=rr1 rgo J 4 lS:Jl.43 1386 i· B£ll9B_ 16,.._.l OSCILLAi'OQ a-:~ 275-1,_ 92e8~ 
l <4154 9 82:9"1 26Eh, 7. 37<: t-<Z OSCIL~- CH!P .. 6272~ DSC!~ 53El~ 625"' 1 17. l~Z OSCILLATOQ Q-1IP, 1 l ~ .. 17" (}.A:\Z) ·- ! 4~,..,.. 05C LLAT ~ ! P 

LABOR<1TOR I ES, !.•.:. p /E I'".' CS> ~ ~GI ':A01 O<!P O:CT:?T lr<CSE: W!TH . lu+ tf C~ REV; ...... - C61 ~I-€ SIGNl=L 1 REPl<ESE:NTS +SV ~O i!1 l';E;:qESO.TS ZV 
~~-~~~~-<71 l'"·l")UICE AT LEAST S.:x <B> L'3 PIN :;pqRE IC LOCAT!0"'5 

TI 1Lf:: vss BP DArE: 4/S/85 . --·----- . ' 
ENGl.'CEQ: Bob MacDonald PAGE; l B Cf' 16 ! ., ~ 

. ~~ B 7 B s 4 3 2 ~ ! ; :,.. 
22 '' 22 11 ..... • ., 



.... - i Z7 .. lZ i 
/i! .. .. •• • • • • • !! .. ... '. ~ SLOT l SLOT 2 SLOT 3 SLOT 4 SLOT 5 SLOT 6 

I 
~ Pl Pl J'1 r.i J3 .1"4 

J5 JB "Ll • 
.. Ll j TEST POINTS 

'l 
! 

Tt°I 0 +9J 

rn .. 0 - 1 
• rl".J 0 -9J ~ ..... 

Tl'4 0 fl:;JJ .All 
~ 11 

" ll 
.. " ~ 

r.P5 0 -1;,.o 

...... 
11r8 

II s·e :t 
r 

~ 
~ 
~. 

P2 
P2 - :·~ .1'7 

JB J9 .1111 J'll Jl2 
t ~ . 

0 • ~ . . . . 
I - . . . . .. ::: .. .r . •• .... .... .. .... •• .... .. ..... • ..... -·r .. -!I :: .. . . . . 

0 .. - .. ... .. -. .. ,. . . . . .. .. ...., .. . - ............ 1. 
:.1 

~= .r19 ·~ .. .., .. • ,E.y, ... 
- c.i:.- llWl1:'"!CJI ..... • -t:!• ........ "'"""' ._,, ---· ~~ ::!.: •• n-• .. -.. ....... . .. ,-~ i +18W l .... • .. -

rm 
_,..., _,.., -·- - • -.,._ ·- . -~~;.:::: : ""-- I OQ_ .. ..... • -=~· .. - "l•t .. . . ..,.,, .. -· • '"91• • :111'!''• n OLA 8 1.,...JHT9 . "''""'"' ....... .. - .. __ 

ti " .. P3 
P3 .... 

J'l3 _,,... ,.._ ,,_. ~T elWllL.a .J 14 .715 ,J'l!S - .,._.,,. ., n. ...._. ~' n-.. ;s Jl7 JlB _,.., • _,.., - . --· • -a =. = 8.5 II -~ti - 8.5" - - .. -:::::.. ~'ti 
_ .. -.... - Aftf-4N -- -;::a ...... .., .. --......... (-4 ... =: - -..:::~:z -11 II ::~= -= 11 " -~ .. -

=·T 
.... 
.l"'~I· ,,,.. 
..r.1• ,, ._.II .. ..., .. -........,.., ... =~,. • .. l .. Tl• ... •":>rTWe • ........_a •t~ .... ..._ .. ,""'_ .... ...,.. ........... 

•1""''"'• = ~t-13119 

~ 
NOTE: LOTI I • ......,. . 4 TIC ._. •t..n •t•'PI .... 

[{t-V l 
.,.,., .. -I :.;.._a_::j: I I 

[Q] I I .... -I I _,....,. .. .. __ ,.. 

I 

I I ,,.,,.. .. I I - .,.. 
I I - .. - -17" 17 " ~ 

( ~ ) U"llllROTOllIDI, IJ<, AtVI •.• . 1-Tl"Tl.Ll _... __ 
9112. • .Flll.J .., .. ,. j 

I ,,~ 
~ -- 1--... t::I'& .. .. • • • • • • ___ _J 

22" 2 2 II 
~ ...... 

l 



·1 

.1 ·ll: ._ ... 
.u 

.:.! 

;~ 
l .. 
' 

E 

. 

. { 

~.__. ..... ,..._ ..... ....... ~~-... .. ,....., ...... ._.~; .... .,,,... __ ._ ..... _ .......... " .............. ,,.. 
- ..,.,. ~ • - i...-.·--. -. ....... ____ _ 
......,,... ...... ....-. ......... 
tla""Wr fl ,_. .l"Wfo n II ___....,,., ............... :. ....... --.. .... llOO 

801 

BOC? 

803 

804 

BOS 

80b JI l7 

eo1 IJZ1'i} 
BLANK 0----

+SVR 

LS 
TILJH 

LJ 

tSVR 

LS 
TU.JU 

L4 
~:.:L.-~~:...OA 

~:L....--1~:...eie 

"'-"---"'!LDC 

"""'.!---A.§..JL ::>D 
_..__ __ -¥.JB I 

.__~-+--~~--"~516 

l'iRLE'.0 1 :3::! ~·---·-1-·-+-----'~ 

RO 

tSVR 

LS 
TI:.JH 

Ll 

+SVR 

LS 
TIU!! 

Li! 

7 
I 

w 

+ SVR r Plb rGJ 
--J../'IV-- --tG.!l swo 

2. 21'i 

----""7 --- --U? ~~~ SWl 

2. ZK 

l!-i 

---'YVv-- - --fih·.;1~ 

"""' 

RS 

---.J\/' IV--+--+-_._. 

2. 2"' 

5Wl 

Lf.Dl 
..... ,.. 

·--
JI 27 1' 2 

:!!:1i Jf 26 Jl j 

H 4 

Jl 

~,m 
±CV [ i-J 
SWJ [JJ 

NOTES 
l, ALL RESISTOR VALUES IN C~MS, 
2. ALL CAPACITOR VAL~ES IN MICROFARADS 

UNLESS OTHERWISE INDICATED. 
J, ALL RESISTORS l/~W ~~ 

UNLESS OTHERWISE INDICATED, 

c2-s .. S'iR 

_J 

J2 

iS'v~ DJCCJ' . :.1.~ 

±CV [4 J[ZJ _cv 
si.c OJ[J:J B:::lO 

00 80! 

@]CI] 302 

SWJ r ~2 JGIJ BJ~ 

[ITJ@] B04 

~ [Pi-] [I"""~ BOS 

[EJ@J ElD'> 

mm::rr [ill[i~] 907 

lliJ@J ~L..,'.Jl 

F" c:icoe: . [EJ[iJ] PF!Lf...i 1 !32 

NOTFtf.,0.:)1 ~~DI] BLA,...: 

±CV f2el@J :!:0'1 

+5VR Qo !lli] .. svR 

@] N 

G 

F 

E 

0 

i.D 
i--' 

\'" . ... 

;;.. 
.;.·· 

·~ I_. .. 
(. 

""~· 
' ···"'! 
'.If .... 
t'. 

~ 
~ .. , I 

I j 

,, 
..! 

\ -~ . 
I ···r -« 
i::l 
I ·: 

~ 

,. 
I \ 

~- ~ 

' 
. j 

j ... 
.... 

·;y 

. 

i 
I ' 

~ 
: ' 

tj 

l ~ 
I . ; r :; 

81 

• 



.. •~I 
... l 

-
-

-" l l -.ss 

8.5" -
11" -
17" -
22" -

• 

N 

G 

c 

----.. ··---=~~-=--~ 
~·-=- .... - • -·---··-·--- --· --·---..... ~ .. ·--·~--· :=.-....... -::..:..:..~.;:.::::..i 
':::"------~ 

-.~. 

II 

-·~ ,,. 
..:!.L 

.!.-'.~.\.!..-- I •· ,.. -I 

r -·-·-- -----------------·-

.,. .. 
- - ~~ ~. 4• 

f,~, 

.. 
tt:N .. Jfl __, 

_,.,,. 
•I 

I A- "r!. 

,, ffO 

II V.U 

11 17i .. ~----+-+-·' 

t:w 

,,, 
M(" J1'.f0 

f :ZI 

·r·r .~ -
0 -

.f HI 

I ~{11,;(, 

r .. 1; d} 

1 ,.5 / I ?J/4) 

'I < JJ 

( 
::.d.J-~8 ... -

Co!.°'-1' 
,, 11 

... ... 
••• ... 

~ ... , ......... , 
----- ---------··------t-;~~j::_ __________ _ 

R.Oi= (~c.1) 

P-CC 1<'.e1J 

·.··1 

" . - ·-- ---- - -·-· ---- -----
ICC ·~I 

11: J' 

1 lO lH.~ 

1' f -'-

• 
,,~·"• ;e ,• 

·-·-+- --
--~' 

',, 
.... ;.iy;--· r·--· -

I ,, l l~>~, • 

i 
..J 

3T'f ,....,. 
, J,.4 J 

,. "' :;:; c , .... , 

'ii '4 __ 
I 1~·:l ,;~" to q 

I a - I 

~-'-"----··--------p• f~ •FS'--t---1~-t-l-t-~-j"'_= ___ 1 __ __ 
~ ... (J8f} f I';.? 

) """-' '°"'~c'dl I f' - ~A 1(1.A ,. (.fl•': I 

t;~~--~:_=21_' -------+-+--- _________ J 

-~ r·w 

4 i . " ... .. 
I H ..pl_. 
LJ1!!__1 

------------------

;an (1!31 

_J 

•lr•t .,.. ...... -~_.s~ •) 
P--t+~---~· 'J ..... j 

~:t----------=--'C'-~_r;;;,., ------~ 

f
;:_:~- ------:jy.Ll ------------ ------ ------ ~==- ~:__":__~--~'.'_~·~- ;;,, -------· 

;. 

H -
-

G 

·-

--
--D 

... ---

• 

.. Zl 

"Ll 

"ll 

.. s·s 

8.5" 

11 II 

17" 

2'1" 



77 

.. LI 

8.5" 

11 " 

17" 

22" 

--
-.., 

-
-D 

-c 

-
• 

,~, 

( JJ!) 

BTI 
11r1J 

i?P fJR'1 

..,. 

" 
CK 

._....._.,.._._, 0...4 A11AJ 

l·••k l"'J) 

i~ii·O(J.iil.) 
.... 1.'.MM11t1{1cf'J(l,A1•Kll•I 

(1lf}(JH6J 

,.._c::"'::.:..;' '---!J • 
Ct.t.11' a M 

!av 4 I 

1011 ,S\41 ,r,lf 
ll II .'1 

,,. ,re 

"' 1 ewe 
9<,. 
QJ II ,, 
tt:,.. 
•• ,,. e~·J 

., ' C'w•• 

II '.! .... ~.f._5" 

~-~~ ... ~ .:~" 
Ii!. ~I .?<f 

,,,,. 1cr. 

,llTI 
rll'4 J · 

OMA •1iM 
f/.JI!) ,. __ ,. 

---.~,~ •. -... ,~,-:---+·--------------- ---------______ ___,._._ 
/.1~) 

~--''--

~-:=.:_-::..::.; ·-
I ----- I 
""" 

~ .. 
!tlV-

L ~ ~, 
-------·----~=+------

-t-:~-:_-=-=--=-=-=--=-.:.:.:~:=_-~:--~---_-:--_-_-:-:=_-:~_-_-:-i:--.:_-::--=-·-=--=---=-=--=-~:-=-_-:~:~-=-.=-------_----=t--------
----- ------ ------

------------·------·----
---------· ·- -·---------------''-

----------------..,---++----------<! 

• ENT..< (4I1) 

Ui7U (4G.1) 

~(4(,, 

iNm :.E,)(1F&) 

,-;;;;;;;(l>4') 

;;;i;ii, !Z~•) 

•w11 

...... 
4 

s"" • s 
I 
) 
I 

AC'CtlilU)tJCl")(.c•1) 

QCC (JC14}(C,1•) 

cc .. <le~ 
cert. (4·.;"'l 

Ra.&~ cza•> 
me<o1x•ri) 

OD1l. 

CIDIJ 

I ____ ) 

• 

-

K -
... 

' 

·-

0 

.. zz 

.. Ll 

II l ~ 

,, s·e 

8.5" 

l t II 

l "/ " 

'/. 2" 



'! 

I l .~ L l 
~ov 

, 
1 
i 

'll'IAO Drlf7'A 

) • 'll.-.O .)A'l'A 

N 
j ~Ar110 ""'• 

ll .., . Al.RO ~·"'"'"' .. 
1 
' 

• .S-8 1 "" r!.tR ·-· ....... ,----
/ ~: . . \ 

,G 

1 
j 
l 

1 
~ 

_:, 
J 

8.5" -
11 " -D 

17" -c 

22" l -
• 

IP''---:-::-:--r~..-_,, ___ t--_.-"'-. ~ ."~:) I 
' ·-· ~ - ·---~--.J 

lO ... H "'f;~s~"S 

,. IS) 1 .!-:"4) 
( (.Q .. , jtf)(]J 

f <'~1) "'ff/ .1) 
',3)) 

----------+---t-----:=i f I 

Ctl·' I ~91<4)(2' ') 

( fA' I J)( IL' lf,1 

I___-----

---- ---- ------+t=E==========Jrr -------

I i'I J 
t 58S 

-·L: S PD,,,-,.--)------
!(1\1 

·-·---------------

I 

I 
I ------ --·---·--·-- _J >--rs----

~__,.,,,, '•I 

L ____________ - ·- ·--··------

J 

,. .......... l!llt. 

~- .. ·:_;.:; 

:.... 

~ 

~ 

-
G 

-
-

,..,. 
...... 

... 

'· .-
iH-" ..-

L 
' l 
I 
' 

"zz 

"ll 

.. Li 

8.5" 

11 " 

17 II 

2 2 II 



' I 
' 

.U 

,. Ll 

.. lL 

8.5" 

11 " 

17" 

22" 

., - .. - --
" 

l 

-
1 
l 
l 
~ 
1 

G 

1 

-
-D 

-c 

-
I 

, .. ,,,, 
. J •.Qf"~ j 

- ....... 
'fl,QTIC1 

.,.. ..,14, ... 
f'llOtlC'r 

- FAvi.r 

-,,JN•?' .,_., 
.f t,..1\.11?" 

lllAO)' 

--., JI• I 

4,04 

. r ~"' 
,I 

--- ~ L 

........ ,, 

~ llJ 1 IO Dt 

<t'1D!w • J11J 

II<> I) _j 

00 ,, ______ _! 

11 

<;.->, "',.c::,-;;-. ---,.-,,,,,~:---"..'..! 
~ov~"w"-'-1 -,---,-'J'~ 

,, .. s J •C:. 
--1--------------<--,1----..... ---" 

-. -

He-,.: ~~J -r-rr----+--t---1' 
c;,,-n rttjll>-t+r--·---L'-'j 

~4/l,..))· 

~ 
( l "'"·' 

.t4!':t: (1 K}) 

·------------------- -----------+----------!-+-, 

• .,- .. -- •• I • 

1-'---'--~-++-~LJJo-~IJ 
f )'.1) 

'°" ~111~ •>--9.j I 
Jl1"r="I I l"'. l ~ , ... 

m=,~· -·1 -- ' . ~ CM U>/DM! c , 
(~ll t • ,..,., 

11 It'-----' ' 

I 

M1'JAL 
4J .:!J 

5 

1·-
~ .. LI 

H -
-

:.1 
MC1f.1J ,,, ' IS ;a 8 , r. _• _..__--o--'-i--+-\ 

--.,., .. 

M:J•f,} 

__ IS lB BY r'"---+-'-=-1--

8.5" 

11 " 
0 

,,,I l 7 II 
...... 

2 2" 
--- -"' : .. ~ 1A ~ ... .... 

tav 



-

..... 
' .. .... 

• 
~.5 II 

11 II 

D 

17" -· c 

22" -
I 

.1 

----·~ 
_____ ,.._ 

-~":-"".::..·~ _,, ..... -.. -~- ---·-·~---- ......... ........ 1111'_-:,.:_~.-:..::i ---·--..--.;.· --

s ctazu a a :aonw z: z a: '* 
• 

10 (~~_. Ullw• <L.a 

- /IUllO a.c . (l) 0) 

----@ @r-•-"'"" 
0 \?it- 16-4 <UC 

- GU• <-L& - ~3> (~ 
·- wa,,.. <.u10; _ 0 <3 f- t Wlllflrrw CL«.¥, 

(j) 1f?J I- ~ llfllllllW INITA, 

- ··•IJB Oi4flll 1 _ @ @ 
+t..111111r :MUcT- (]) Gt--IMI'' s.,,..,r 
- $9aC • .,0 -i@ @t-- _,.,..,, e<JO 

@•3~ •z,,,•u 
-= .. )l""'.®®I 
-:UCTW-@@_t .SICTOll 

'---

Mlllt..1114"1'('-1 ,,,,,, 

• ., r .... "'"'r' •, / 
-61r.- ... ,,,, *~' 

l'A~ • •l'IM J I( I 1 

""~- !1?41• J<ll 
!Jl'().-f1f,'f )1'(1) 

dr'•'!..t.· Slwr, •" 1 
.,. 1Vf1 f>-J 1+ 
-8V,'I +Jt+ 

OAo - 114 !.L .) , I 

o~· lit!' ) 0 I 

DOo-DOr:r 

OUI 

t-;;.AVLT 

... ,,.,", 

- 11110•1 

t NT!.__ 

l QO T/ ~ 

10~ 

' "' • J' 

'", 
"'' 
'.' 
J "1 

+ .r,. 

,, ,. 
I I 1• 
I k ,. 
, x ,. 
J ~, 

J "' 
J "'' 

l "' 

l'fAd·M'4lO "'Jll 

~C6-.-MC61 JKI 

MO:>-M01r lKlt 

Ai"05 1 K6 

,..., •i.. - ... 'j$J J I('' 
,~- Mffl1 111 

j A';, lJo) J If"; 

/W 161 JI(., 

• /flAO Ct.I 

+ l'IAl.I OA' .. J HI• 

- "I A I (; AT4 J "" I fl. 

.t1111Mo111cs 

.. ur. r11·111 

- ', ,,, • 1111 

+ J llo 

- su.o 

.. J" I 
+ J 6t 1 

.. SI' & 

- J1' rA'-

- 31WVO lLK 

'"'"" I HI .. 

I J 1• 
I Ill• ." 
+Cl 

+J' 

"' . ,. 
••• 

J ", .. 
J J , .. 

) ... , ,.. 
J r ,.,. 

+STllTV.S ftJI+ 

- \TAT VJ • J ,. 

-TA~I f>tl 

- T.4& .a. +Ii I 

.,. ,.. ..... J + l, 
- TAC. J + t I t-,-,-.-,.-.. --1-.. -~-;-

- rA6y f>JI 

,_UNIT tt•A•f +!41f. 

..,VMITl/aAl>'f .. H,.... 

.,_ ~''" r SlttCT I £ ~ 
- I/NIT ,SIU< I J , ... 

,. 1t1111'1Tt "of"rtCT +ti I ,. 

_L> JH? 
f "'"·'( 0.41'11 0 JP ti 
t"~ --:IA""Ao J>I <> 

- J.1i01TC .:iX< 0 j ""'O 

t:-~~ 
+ ~"''!.':(..)I.(, J "''' 

- ,, •. l [. ':(..«:•, _!Ail'; 

- ...... ', l tA""-4, } ,4 •".) 

·.JllollfE. D4fA1 JJol;Q-

• n11T st .. lCT 1~14 

• •• 
J 2. 

.-----, 
0 ®f-- .. ,,,. •• '"' 

- ... ~. <"tJt - 0 B 
- - q- - (f)@i-~_., --

© @t-"'.tl>U •'t..r. 

--CU-@IJ 
- 111-1 t6 ~lDLJf. • © f0t- .... ,.,. t:.4MJ'e 

0 '3t-"''"'"' --~ 
-· .,~ .... ....,..._ @ @ 
,,,.,,r -..c-r - r:"1 !U:n- -""'" '"""<T' 

-sw.a...,,~@@~ ,_...,o 
0 <31-• 'Dlf>U 

- ~,, -<@C!J 
- na<OLJ@ @1- -s1<rott 

'----' 

, 

1 •--I,._ I 

JI .---
- r~•i _ (i) ®t- 4 ro • 
-,.-A•1· @·~~ IT,.6,i. 

-f.116, - 0 1§1- tT•H 

-111Yo _ (~) i~;-.., •iro 

-•1r1 -@~~*"''' 
-•1r t _ © '.3r- 1'" 11r L 

.... , - (j)@I-+"''' 
_.,,. - @ @t-- tiff+ 

_,,,~ - ©@t- 1etT.

·•1T' ..... ® ®J- 1'•11t.. 

-e1N -0 @l-· -1arn 

- aJrf - ('}) @t- t61r I 
..• ,,, -i@ ~I- If,,. 

® @t- ~ CAld ~~T 

- FNL1 _ ® @t- t ,.~<T 

-nu--~-@ @t- HU~ !I'-
- ON c'(t.JNDrA._@ @r- ~olJ C..Yl.JNNA 

-INOEX - @ {!f 1-- •INCEX 

., t.Wlf LMr( - (]; 9t- -ll..AltT ~()_, 

- '""'"-'1 - @ ®t- HT~TUf 

-· tJuiy _ @ ® of 6uJ't 

·.!Sl(l '1"'6 - @®r- tJ'C' T•i

- "4LO _ /ij ®t--MfLO 

... ,."-@8~-.ceu 
·-SECTOll - @@ .se:r;R. 

.. wun 

· -"'Ll - @ @t-H•LI 
1A~I· - ® ®t-..., T~,4 
Plfoffi<T-@ @t- fW~JTG l"'lf•-r1C:1 

@@ 
_ ,...,s- -,@ ®t- ···--~ 

'---

•'/· ,,,. 

-. ........... ____________________ ~-----

J. 

t. :;;as JCW 

' l 

PJ 

r (t) ©l 
~O>I- r~ - ~ov 

... ,.0 !£> C~t- IH',., 

IPA>- <LJ @-'""1 
,, .. • - (j) <ii) 

00 
lfAI - @) 8t-llP_.f 

l'Aio - @@ 

®@ 
@~ 
@19 

@@ 
®@ 

OPO, - @ @t- 8PD1 

IPD1 -@ @t-l"D) 

111'0• -@@f-Bl'PS 
11PD, - @ ®t- 8PD7 

tlt'<J1 - @.) @t- IPP' 

8f11,. - @ @t- IPDH 

IPD11 - @ @t- 0 Pl11 

a-.,,_® @t- en,, 
J'Oor1~ @ (3 

O~l-¥1 0 -@®r-eppn, 

® @r- •• '""' 
"' ur, ~E!) @ 
t1Pr11-r, 1@@1-er1-*"> 

@@ 
@@ 
@@ 
@@ 
@@ 

J'O•o _ @ @t-- 10..:A 

@@ 
®@ 
®@ 
@@ _ jOOIAJ 

@ ®t- CNiT 
@® 

!OV- ~~.!-olo" 

.,rvR-~~ +J'VA 

~-

:a suzu _____... ___ .,._. __ _ 

.. J 

liot'" 

- 1 ,,, fc~i; - -r "' 
~O·./~~~)r-!Ool 

,.., •• ---, © '"..it- ... ' 
.... ,4.1 0 © ""~1 
,., •• -0 (,_vi- .... , 
..... - 0 @1- ,.. •• 
1"11ti - @ (13 . /MAJ 

Mlt11 - 0 ~ ~ M..t11 

..,.,, - 9 f!'Jr- .... .,i 
"''·•-@ @r---"'''' 
.., .. ,. - 0 @t- .... ,, 
11A,4 -i@ ®r--- ..... ,, 
"''u--10)@ -M/l21 

'"o• -1@ @r"g' 
Ml~@ @t-"'OJ 
"'o• __, o:V ®r-'..v' 
"4D4 -i ® @r 1'40,, 

"'P• ._,@ @t- 1'40r 

... o, --'@ @t- .. o, 
,..oil_ @ E>t- ,.o,, 
'""'•- ® @r "'"'J-

® 8 
"'"" - @ @r--- .. ,., 
1"r.1Jc - @ 3r- MC81 

@@ 
-"#To - ,£!) @t- :;;.-;-; 
.. .,, -i@ ®t- Hiff, 

®® 
@@ 
®® 

.. ,;, -1 ® ®t- .... ,, 
""'51 """"1 ® Sr- N&f, 

®e 
@@ 
@® 
@ @t- ..OS 

::,ov - e-@t- !OV 

~.,,..,Jt -~ - +r•·~ 

Ps-<!J@ 
®® 

'-------

H 

r -
t-

-r 

-
AJO I£~ r--

i) ALI l\E;1.) ro1r:'.> A!C /,,\A" ~ ~~ "'l '.~ 
m 

.".'.i r ... r..-.~1.-c ··,rr,_1 1-1£>" 

F..-('~ ,_, 

@l 

I - " J "" l .....,... n -1 "" (WANG) "':~!Cl ~--£ft:~ .. ------!-
"- 1-.. __ • "• :'·. __ , 1··1~~ .::t: ,. 

----'--'~~~,--~mu Jn~ .. ni.•111~ t£11rt..·J:~r·r 

.. 

.. 

.. 



r. 

·'· r.J ;Jf • 

-
..... 

.. Ll 

H 

-· " l l 

-,,S-8 

- F 

8.5" -
11 II -· D 

17" -
22'' -

• 

12 n 

j •• 

-~L 

"' I' --------... ---·--,. '-~~~ t- ---- -t:. I ---~- ~~~j ·---~ A• 

' .. 
---~-~\~~ H 

-- _'E.,.!}~,;L:!_ 0 -
.. Jo" 

•:I\' . 4 ~ rf 

·j.,I( ,, 
lfE , ". 

AO J __ !_•_'_,,·-i-r-

Ao ' ...£ ·~2~1-!--J----r-1 

--· __ '.Q.~tl!-"; C'l 

4 IOI\. 

.•~IV _<f • 'fj 

"' D' 

_12__~?.?r-'- 1 
• 'J.., 

Bo 

II _::·-~~ 

t>J -

uo 
fl4<:. 1450 

."O $-~~-

R·.I 

L 

<.· \<) U} J 
-1a•1· Ur•J 

-· __ ,,_r 

.. 

10 •• 
' ,,-,:~ . l'f J IHI 

)
-- ~~ -· 

OUl6_ ~. ,-
I '-..i- 'LJ 

.l_ -. 
... 

•(l .!.... 
L S. 

" LSl.:.3 

... L 
.'!"' ,, 1 !• ) 

1 ( JAi/ ll ~ll°I: 

·~· • • , ·~ 

" 

I 
~f-L.l (<4C~I ----- J 

~LC)(<fClJ)-

-----------

OP !A.' )-
1
-r-- -

f H' J _!_L __ 

I 

,;(1,. i ~A) 

X-11+.ff. 
l .• Ll_ 
J• \) .. JJ J• 

~~---~ 4(1 

">Al _ ~ 4 , 

,-;~--; ~ 

~--~-I,~ 
__ ._1I._J -llf 

!ov "~ 

!'ov 

7 ., 

~~ 
Id 

l .. __L__ ___ --

~9' IU 1 )-

,_;;r·,.y., 
I . .( I 

I 

j 

i' 
I 
I 

)• •I 11 
.~I I I ! 

t ! 
Tl I 

,. ·'I j 

I 
I 
I 

-
-
-
-

r-

-
-D 

~I 
--1 ...... 

~I 
c~ j 

I 
II z ~ 

I 

.. l I 

" ~I 

8.5 

11 I 

17 I 

2'l' 



""\<""'-... ...,.._,. ·-

..'tr I 
! 

" 

-17 

-.. Ll 

H 

-· II ll 

-. .s-s 
G 

-

B.S" -
11 " -D 

17" -c 

22'' -
I 

14 

·····- ........... -- ... . ··- ............. ___ ..... -...,. __ ...... __ .. ........ -. ..,. __ .. ···--
;,::.._~ ~· ~:. ·:"!.:.~ ~ .. ":....":~ -""' .......... _._ ·-· .......... _ ... ,_ ... __ _ 
~ ~-;-.-; ~-=-~....::: 

.. .J 1)1 j" 

(i} 

1 IH/I) 

'1 

LO :l.11C. :---H----"<l 
'1!'1) 

•;~~I )•...--H-1---

:io'P C]ll' I 

ti!/ 
(1~11 

.•U'L ( Zl 11 >;o1 

ll 11 

CUA (1<.llJ(•H•l( lD14) 

'1i,R !/..Cl I 

~__..._.....__. ~~~ ~ ·--•o_.,__, 
~ ·~ 0 '"" •• q 

L PS 

, ----. 
! 

l Jo'U41 

-- '' ;u• ii ---

_
'_'_'" _t_!_~.]-f Ri"r.J ~-

' Jl.C, I 

!ov 

n 

'-------- -

s.8 CJ • HI S" >;f+"-"'-'-+--4 
(' l•OJ 

tJrA 

,, L::"'. 

10 

vu 
II.II)) 

. -----~c...,-:::-:::'.:"':'"cc-~~--:-=""~?"'~,.,.....,,,..,.'":-...,,:::--~-=--====-=-""'"-=-=-r:::::i:=;;o::::n:::':"l::::::llll:lll:ll:IZl::E::F::::::;;::::z:llll::l:CC:::::::::z;ZP"':ZZllail=:::.:::;::::;::"~::~:'!l'~:l:~:l'~~~~~!!l~~'~'-~ •. ~~~-~~-~-1!'1· ... ..,... . ..,~ .. ""'( ., . ·- r·-····• , ..... , " . . r,· . 

' 

'Jodi 

5 

' ' 0 

~ .. 

C4e..sl 
.,_...._ __ __..... .. ~.., (J.AIJJ 

STAlfT-PllWSJ 
( J,.., JI 

M't. U16)UMI 

OC'~tU4)Uc.14(11!1J 

RCC ( JC:ltl(U··•I 

~C'lr19') 

~Cii. "c!-••J 
olll._. .. II.I( 

IHJI ""'')f•0"1} 

I , •-ts.-. 

' 5 
I 

• 

' 

. r :m II ~ ~OJ 

I tk.:•<IJ 

• "'~ ""'J' I 
c·~ >~-~- -----
r••~ 

c.Mlf"!U 
'2.J•l.> > 

UM~ tN tllo.JI 4 

• _..!_ ______________ _L __ _ 1 
·---~'----

...... 1. f .• 

. ·' J.,;,1 • , • " " ..... ~L~).t· 
i 

,( J. l <~--· l .. . t' l 11 ,. _.,, " 

(; ~'"··--!:·-·) k: '.i 11 ·k:·:-·i
1

\ l--s(:~ 
~·~~-- -~ ~:: '! ::r,··, : J0 ~ ~.:~, • 0 '.. ~ ~ t_J- •~·J l -·>~. ' 

•J.J. ___ , ;i1, r ~ ~ --J. •"f"" J~ 1 ' '-

-~ ..,f, :IA ~ 
'" """'~ It ""I -- .. ""11-· 

--- --'~ •• .; .. ,~- ·"' i--- ,1 ·• ~· ~ :JJ - -- 6;..,,/ '- "" "r· . - · 1 • .. r -~ 
;r·' . .-:r~ -:f ·r· I i -. {~:) ~~:·: 

I I ' --·'.0-~« 
_l J_j__ ?~~., 

irs;vo, •!_!_)Jo ~!....!___~ :.u l "aw<JJ '"....:..'!'.l. - <S)JJl4 

r· 

" ' ll [IO,. t• ... , 

~ ~:: .:~; I ttj: ·': ; ::r~\~ -

1tt)l 1 uf i> ·--- - ---------' 
- - - --- --- ----------- ------ ----- --- -· ·- -- --- . -

,.-----
- - ----·------·--- ----··--·--- ---- ·-·· -- ---------- ---

A-L,· r; J'3 , .••J 1 s L nr--... +-
' ~..)9 

10 --·-·---r1·_~'~;;~-~-~,~~;~~ -r- ~-----~--.>-

___ - -·- ... . .. ..... ·····-· ······· •·-)'"I~-"-

··------·---" 

··--·-·-----------·-------------

8~ 
- ·-·---------

.~"-'-.......... 
r-'-'~~-+-i'"i .. 

~1 

~3 , , " 
l_...__+-", ~'le 

f JC,4\ 

. . . . --···-- ---
l~ ,...,, 

-- -\~~ 

-~--,~~~ 
i...·~, ... I .::..... --- ~ 

I:_.~·._~~ 

I 
- - -- _, 

• 

:.... 
t :l 

j 

-

H -
-

-
-I> 

... 
.. -. , 

.... 

j 
~ 
1 
l . 

It zz 

.. Ll 

" ~ .. 

.. s·a, 

8.S" 

11 II 

17" 

22" 



.. -,,.....--~ -- ' -- -- ----~----""''"'",...~~----·-..,..,---n•---"'l~••-;•----'1'1-•l"'C'"*'"...._.,_._..,,., 

.. ~~ t l~--...l..---.. =~~=-"7,,---~~-:.'l:-!:-::;:::-1-::~~=-~ 8 s 
r :.= .... -=.:~·::;-t:: ~ ~ ~ l. • :i. ~ 4.. ~ .1. 

~-=-°7.;:·~~= tt\ r: ·rj; rp; 9'~ T: 1r~T: ~ .. ; ~~~~--=~ 
~ ... ----·-

.*ov -.r11• IC 

" 

-
-.. L l 

H·,,'1 ;.c 

H 
'll£ "" 

_., ... -lL -i(.-J,' _," 

" -• .S-8 
\IA,.(.;1:( 

G 
~c ro. .·o .·~ .. 

--. NfM() Cl~ 

•r.i;;:o -·~II( 

"!OV 

-f 
r Fo('•O ,,..rll 

. ~- t:o ..,Af'~ • Lil 

" ' .. 7 ,, 
c'fll 

r 
I 
0 ,. 8 

" "" • ... 
-S-1.1.lt 

" 
8.5 II 

I ,. vcc-

- , .. LI 7 
" r ,, 1 

s 
•C! Clll I 

0 
8 

" 
11 II -D 

17" -c 

22" -
a 

4 

' 

12 

"' 
IS II ~ 

1 lC 

M to 

(, I""rl 

• s 
-l 

..,,ro J --------

" ' 

l ____!!'_~ --------+-+----___ _ 
---- __ _j___ 

CtTl f"C1•)ftn) 
(l .... )(JR1J) 

lfl\71 
( ll'JJ 

(j~ 
(4"'8) 

• 7 • ._DW • l 2 

-.. zz 

-"ll 

H -
" ~ .. 

~v•, ' .•. t ,q5 ' -,.. :,, ' ~ 4 ., l .. s·a •• ~ ;J ., s --- ' • 4 

"' 

F -

8.5" 

j --+::-~-- ,,,.,;;-. ___ --
11 II 

D 

l 

17 II 

22" 
-~ 

--·- ------------

--------------



.. Ll 

11 lL 

• .S-9 

8.5" 

11 II 

17" 

22'' 

I( 

J~ , ; ••·v' 
- ~···& 

...._ -.orTCr 

.......... ,.. 
,_,.OTI' 7 

- FAVIT 

co J 

00 II 

<5 

'-"---fLv',N-,z ,,/"C Jof: P"J-t-t---

- ;~:;.: <:b-------

-
-

_, 

-
-D 

-c 

-

f :::,: e- ---~~~;-r-. llO IJ 

+--.-v~-,' , .. 

00 " 

f\ii z 
(<' H(I >--1 LbQ).L... -:-;;iri._>t1Jl 

-,-( ~ .J _J 'j 

,.!.•t)>--1~---

~--t-+-·---, 
•·''" 4 

LJO 

L 

/lo Dl ,,, 
s •• u-1-<! 111 .. 
o :l. o" 

"' 
" DI ,,-' 0-'--"-<'-::--:7--:-r-., .f/J I TI. r!l I 
7 ,, 

m 

.ll'J f UJ 

DI 

iZCO~ 
(/JI) 

~ 

M"mi. llo; ~). > -+.;'.:.! "--'l)--r---, 

'-.T"""-::<r" 

8· ri! 1 ;c ---+-----, 

9, r· "I 

--l_IOrr> 

, ,,, l 

__ _:1~:, :: "~ -0~ 
1S '_J.,!J , ... G= 

_ I9 0'1' -- S l.'I 1 1 

·:..'.·~-- re 

rz -~-

10 :c 

t,. 
b t.ur Dl 

'" 

l Sf< I r- ,' etll 

l ____ ~ :s 

-
11 zz 

-.. Ll 

H -
-

Ci 

. 911 J 

F -

8.5" 

11 " .... 

"' "'' 
l7 " 

< ..., 

'"' sl 
22" 

! f I ..-... 

'"' 



.. , 

.. .. Ll 

" ll 

.SB 

8.5 11 

1111 

17" 

22 1 ' 

l ,_ 

-
-

M -
-

G 

-
-D 

-c 

-
I 

~~---...--~---~----------... -lllJl'91-llllllllllP.-,........CC · ci.:irW C.S:-0-44-W--$-0-WWW--•r&&• .. 444» -~, ...................... ~--.--. I I 4• -·.-... •. ...... _.........,_..,,,_ 

tc•1,.f 1.XAT/ON ",l'llllf.~ 

.,,,,00 ',3 

L 124 t 

14tJo 

741 ~74 1--' ·-~~ .. -+--1··-
~ 112 I 

.. .,.. ::1, -•.r 
1----l--'--l 

--·-----L.!:..!..~ __t __ 

:;-"16Mo'JAJlt,!'j :r>lltf~ 
•••"':t·~l·Y'f UI 

-••'0- -1.rt .,.,., 

!WOO l#'OIS" j1"1J 

17.~~~;.-~~ 
4A7 

o .. :a. 
JFI 

OP<> - ODIS 

JO 

JCT 

HI 

'"oJL1' ~ •: 4 

,. •\lo. r - 4.f.4 

·~· t : . 
1&.1+ 
I 0•4 

IS ]or.' 

roo -r,lf J""·l.. 

'" ... C80·MC8.! ... 
MOO·.+<OIS .!"!:8 

~~ 
~-~-:;~"--.. m- ... 111J HI 

..-riO lll'l 

i-:.m -____._!-~? 
~~$~ 
Olltl{"'(ilAJtJlR• 4Hi4 

UP£ v c~e'~ 
01 rECT 

J.Jl4 
JI•4-

f--·----l--'~~: 
- Jl[AO Ct'lt I I1• 

JCi14' 

Jl=l'f 
• l."f"O DAr4 JE14 

I-·---·+,;~·: 
• "'l .. 0 D.4TA 3114 

]014 

- iO. -i ~UI 

1..114-
1,...14' 

# 5-tEIC IE'ND ,,c, 4 
j :.1• 
i..11• 

- s••JC •AICJ ~;:!, 

~~~ 
1~1• 
IHI+ ,, .... 
1014 

I.JI~ ....... 
" .. 

1-.-.-,.-L-•• -,-1-'~ ~~~ 

f SPAAC 4Jl4 

- SP.,Rf! 4JI~ 

• TAC. I ... 
- TA(, .i 4._,, 
~ ~-+-.;r;--1 

- TA~ J 4rl 

r 7a(,, 4 .. ..,. I 

- .. AU4 fltel 

•TA;. S° 4JI 

-:-~t-.;:;;-

• uA11T ~Elter 

-1.JMIT a11.IO:T' 

~T~!)A'/J:. 

,,,.,.,, .• '! c'Jroc;.:. 

JA•1 

JA1,, 

)lf10 

JAIO 

j,A•Q 

JA01 

''°""'''I:: .·L,C:111 1 .4A•<l 

:::..~+J;iT-
, .• ,,,! ·."4,1r.ll't. J.HG 

~~~-:~--i 

1--·-·-·•:..;.;'.'-''-':.J+.o.J .~~ 
.,.., •• I i;..A•A 1 tAjf 

:ov 

11111' 

JI 

•TUI 0® 
_.,.61 @® 
-IAU 0® 
-"10 <!) 8 
·dlT/ © ® 
.... ©® 
• .,, 0@ 

.• ,,. @Qt 
-.Jrrs (!)@ 

-•·'" @@ 
... ,,., @@> 

-·"· @@ 
-·"' @® 

@® 
._,,..,., § e 

- ,.,. •Lf4• @@ 
-IWC:Y<IAllJH. @@ 

-rnwv @6 
- uvrr LuD• @ @> 

-S'T'l1"• @© 
-a....-v @® 

·UL"'' @® 
-~LO @® 
• :>•L• @® 

-S..-C:JOtf ®® 
-"El' @@ 
_,,.,;~ @© 

l•1ro 

""''' .. ,,, 
t•IT• 
+dirS .. ,,, 
+•tr'1 

+atTa 

t•·'"' 
<Y'WJ ,..,, 

&W'r•'-T 
-rFAvt.1' 

.,'58116 61114• 

- '""" t: 'f/J&JlMA 

1-INOE.;t. 

'"""''' aAO'f 

_ -#/lvrY 

I '$.EL o 

f54L I 

-IS*L1. 

"'T-4£4 

P) 

_, • ., (i:SI) -ll r' 

Lot!_~~ ~""' 

.... 0 - <V (•) 
'"""'-- 0r~ t•·"llJ 

•••• (1)(,~) 

(i:_; (.i) 
9"•e G ~) 1'1d 9' 

ll'AIO -· 1!!J ('~ 
0_.(,"!) 

8'!> 
@i<!) 
@<'i> 
®@ 

IPOO '(!} ~ tl>DI 

8F-Ul. @G;) t'O' 

flP04 ®® ~POS" 

llPD4 @® t•07 

11-oa @@ e•o9 

8P'OICJ @® IPDrl 

8P01,J. @@ 8PD1J 

IP014 ® ® 8PO•.{ 

~0011if @~ 

r.P1nro @~ llP11ri111 

@@ - ~., .. ,, 
.,..~,,."' @@ 
t4PINF' - <L1® - ,,.,,..,., 

· .... ,,_ '"'TFL"r. @@ -I Wlrrf ~,.a· 
@® 
@® 
@@ 
@(§) 

@® 
-TA6S' ·- @§ 

/>Ml~,,., ~t."1CJC. 

1>t1111~ ~c- t.ov 
.,.r.,,q 

.J 3 

(!)@ -.r .... ocu . 

0@ 
@@ +hAO c;lll(" 

@0> .. q11t,Ot;U 

--40 Cl.C Q)@ 
@ @ < . ..,.,,. cua, 

@® 
®® - ,-~ 
@'@ 
@@ 
®@ 
®@ 100i'4i 

@@ fiiTr' 

®© 
~ !Qv 

~ -1So1A 

J4 

(f)@ t~Hi 1111 '"• -2cwc.u; 

@([}) --004, 
® ® -1>1n nt•CT 

©@ f.UR·JO :1~ 

Q)@ WCUi ,,_.,., 

•LWIT J'{lC(.l 

-..:S..K .,,,0 ® ® <1$H~ hid ·,ft.lfD (L~ 
©@ .. ,..,,,v .... ,,.~. 
@@ 
@Gj''"'''" ·w.t1'2' "'4r•L 

IJNIT SE1.,tr 

·$'•era~ 

@© #n-ID-A 

@@ -t·••~O as, 

@® 
©® •.,a.~1. C't:>CIC( 

{!) @ ~ 'Nl1Tti l>flt7Aa 

@@ 
0@ -1.41t1rSl!L#<.f 

(fl)@ +SU~ E~D 

®@ - lrNO•~ 
@@) 
@@ ,,,,,, ... 

~or~. 

Ali llf \ .lallf •/4-ltl I"" 
-'"'&I'S i 0' ... I 4 N•l4 
.)Pr,·1r110 

p~ 

··l•"I -F~ 
Q.G 

-.r ... A 

.rov 

-0~ 
lt•Ai: -~0 ,.. .. .... - G:iG NAI 

... "'' ®"9 - ... , 
"''-0Jt:'J·"'·· 
..... ,0 0(~ 

MA•• -10)('.!J ... ,, 
JlllA•i G C;.> ..... ," . 
"' ... ,, ---di_vt";j ... ,,,, 

,.. ... _i10.1r~ .... ,, 
'·lo _ GI G -Nl-4'. 

.,QO ®® "'O• 
MOl -6@ ,..ul 

Arl09 0<.Y N'C;)'t 

MCIO -®® "'4011 

IM04 @@ /ftAOI 

,..O~ -@@ M01 

/l'IOll. ®~~ -"'01J 

MOl4 @® A·015 

@·£1) 
"~~tlO ®@ M'>81 

""''"•o @9 ,...,,, 
@(9 

••4!0 ®@ lhlill 

M"RJ? @ ® .4"1iT) 

~® 
®® 
®9 

,;,c;n f.!J e> r- •m 
"'"-c~1 Ql g, _ ;;n 

~~ 
10® 
@@ 
®~ .. -i;; 

~ov ~ t'nv 

• 11"40 CMlllC 

·~•~o 

-· Sl.:.Tc:W. 

·-~ •tJ1'. 

@@ 
®& 

Js 0m- r .i<o• <l~ 
@® 
(!)@ tll,:•ll)t'•r,.1 

@) ® _,f40 Cl~ 

®@ 
©@ of ...,._,fl- ::J.XL' 

G@ •,,_•1•c ,·.qrA.1 

@@ 
(j)@ -L""rr ~ELil r 

@® .-sEfl:. INO 

@(5 •I1Jl'f..r 

@® 
@@ .,, ... "" 

,;_ •. -·~ •TJ'1. 

®~ 
~~~ 

.. 

II: 

-
H -

.... 

G 

F-

-
-D 

. .... 
I 

.. 

.. zz 

.. Ll 

• .S-8 

8.5 11 

11 II 

17 II 

2 2 II 



•~1c1tls ;. -' 11 ~f 

-.., ., 

.. Ll 

11 ll 

·-

8.5" -· 
11 II ,..... 

17" 

22 II -

K 

,J 

• r . 
r 
,·1 
t.i 
··~ 

-~~~;:-~~'~D¥L:::::::::;-_!.!~~~-~~·--_•·_··-~:~~·~~~-·L.~~~-1::~·~s~a~z~~::a~z:•~:1~0~~~~~~~~~:-·:·-:,:·~~;,~~~~~~~~~t;·~~L;2;;4A;~~~~.,.~,:~: .... : .. ;.;....~ .. :.:.~ .. ~~-·~·~~:._~.l..~~~~'~~~~-'-~~~~4:!..~~~-'-~~~~>'....~~~-'-~~~_;2'....~~~-'-~~:,:0:.:_:,,:,:/:;:;,;.;:>~~K 
. •• -' ;r ' " -' -' ""' ,,,,~··_,! .. '.!,!V.,!•C~l.,~~---·-L , ... ,.., "' . ., _ t2"EG le. _t•.d.ill,\'.iG J. ti"-·-~--·,~~~~ tr~ .. .!~ y I ~./""' Ox,z) "~'" tftA ,,- -'" " ""'°'":-:--; "•-""'•••• ~.-,~,ii.~,,i,~~.~;;:;;,g,3 ' '·'• •O..> '· z ~AEG (2Hl}806~ , .... - - - ..... - ·- ..... •t'' ..,_, _l ••t"1'1'•tL!.'--------- ~ ~g,·;.:~~==l I• I ~ 1....---- -~ ... - ~ ~ (J~ ~----· --r-r, 1: I~) L j , + ·-------- ----------, 

· =_::::::::___:t~_;E§]~,~~~·~~~~~~~~F~~~~~~~~~~~4f§~~~~~jE~~!~T~~~-1TlfTr~f=-·=--11......,ffJ.rr _____________ _ mrr -r= - tE .-ft-,,,., 
rld••> r ------~'!!'------t'-';;;";;~:---.i' ,. ,., •• < ,~ ( ,--, 

r- ~ ~ • ~ '.:;~1· '°"'"" • ••' ~· -'"' "~ '"""-•• • .. ,µ 
- '" "" "~ '-"I" ,, " "• '"' "="•""' ,,,,.,._. -

. .,-,~ ~· •·~ ' - ' '•r. "• '•• J "~ .,,; "' ·~b.£r-l+l--if-----;--------. ~ J Ao J t11tl L it <IK A,1J<· P•z' ' " •4-:_ ________ JI• d/A 8 •1 ' P•t- '' •• l fq~ ~ ! '" + ~01l •1w.-? ·~PA, IM<i'i:(Hli·~·· 11-' o 1' 1.,.,, ___ l-14:/ '"' 
1-:;-;.-, 9 l•l'<t 'J ~- ''1 ll"L41 , .l'.,-,;-uA •.Pr•-, PO(' 1410) ui!.L;.;:.:v .--'j'•~ ·~ ""'-"" .. ... . .. ..... " "'-'"· - . -~ ...• " .. ".... ~ 
1 Pi!j I • ~ I. L/03 Af~ ~.-..._-...,r u L Lr 1 5 J1 .1..'"• '' ro If~ ~. ' ",.,..,, ... ..... - .... ' •• ..~ ~;1; > ... ' ' .. ... .. • """"" 

... 
~ u~, ··~ (1D1I) I.I•+ (lflj 1r11A-~ ~' I • JI,-. D a .. .. • .---''"" " ... ~ . ..,...... .-'.. " . { ' ~I• p A,~ '1 (, < J) ~ uio.. .t/~ ~·--il-1-J-::1,. 

11 
~ Jl ofi> _ 

11 [~ •1 v ,.,~ lO•c • . -,. ••U1 0•·~1• Poi r ._i...!<.1•'· •: •• i11 ·• ,-,,. f<l\A F ~ '°""' ""'""""'-. °''~ r' • ~ ' ~----"-;# ·~ ... ,,,,, • ., ~ ..... ··~ "' ''"" r': '"' "'""' 
H --"~ '°"•'"'"'' -"''""" '"~ < Ml'O';..= ·--·-,·- " 

v~ 

' .. 
Cl 

E 

D 

c 

8 

- ~'--" :~·; ::~ ~""" :~ :: ~:; L '" • .,.. ,; .,, -" ""' ,-,-.,-, • ._!! -·-1 ::: ::-~:- ~;~ tS~ --'(;..- 11 

_ A,~~ ·-- !J-.. • 7 "'"' H POw I l.I •te• tHJ) ...._..!! .;;c,. 1io~7-------1T·--- 01-~1 
•• , , .. "~ '"' ··~ ~~:·:r ~~ :~~ . . "' ,,. " ~ "'·., •. ,.""""",. ,.., • ,,, . . . .. ~· --.::- . ,., 

•• - .. ~. " '"" '"" "" • " " ""' • "-"'· --- . ' " ••I"· 
~ ( 1 

p I ) ~ crvS"~ - ~,,_. ,., .. !"-' '-"''<" • • "' - • ,. -0 "'"' L-----i •...-::-:-: ___ _ 

.. .. •• ..... ,,. =-11 ~ '11/lt'<lf S f D .L!_!!_t:,,, ~~ -- l• "'•/fH1 

1•- -.. ~--+---------~ ' - "4'•11°:':.l_••·.,. ... ,~ . ·~ 1--. 1

-:;;-T (10f11>-- 1Nr - •ii -- 1-.. ; .. ··r-- ICR • r.:-' 1) 1•i:7,;'\_I_ IJ C/0 '-·-·-- 0•,_J__I'_~• -(I~•) , ~""'r,, ._. ~(10>) I PACK1~lO'"•"'" ('~~·,+.t--+-~--========J•g,,,,,,,,,~ ..,.,._ "'''""' .. " .... • ,_., •• , .. , ,,,,,, ausA"I!-:----~ QAl"'J}!!-clll.At."Jl"''" " r- . '" ' . Uo• "eo-' ..... "75Hl~" .. ,op1(L1t10J • ) ti• l'/W1 (IHl)1~I _ -.!.S,o"7!(JTJ) ____ •JIEI lfD"--------·--1-f-+l--lJ ·If/IN~ 
1

·Nr'£-l iN,

1 
,07t4'lo""' -~ P'70i«t'(1j,C.')(tfll ~•SI. ,,.. "'<'0•~.,, .... , , •- -- .••• ,.,,,,,..______________ --- ':.,(0 /:':/TD,~ £1~•• 

' "'" .-n ""•• --" o<"; ,.,,t''""'"'''' '""'"" ·~~· "'"' U/"• > ~ u io toK~ ,-c/ To.:. p' lM"~t7.------,1 ,.=HOt11'1o> '1-0~1'rvl,!'.!'.....J>---------- -- 11--!!...fi'Ci P~,,,...,,,, .;:-;; ,~ri.'.-'l''-r(1H••>_.,. ~- .. ,., ~· , .. G~-----------ti-i-t-r-=J '"d "'" -- u ~· • - "u • '. ~ "'lvt, ... ~.';_~~--';:f-("".,_'_ -tl :--r- . ,--WB~-.. JLU Hn ---(Hl)}r --~,~ ..... ~~ ..... ;M.11H•H•••> :;;f .::::~ "~ --. .JWi--1f--4·-+--i!"·---, zm """;_j;. :::: -"-.-.;,["" • ·"' ... ,, """ ' l8'A-£rc 1-=:t-' l 
.. ~~f '1 .,.. ·:.::: ~~.·~~-. : .. " • ., .. :;;c, -t.-7 ~·:·i'.;, -~----r~::Jt-:: :::::; rt1:w. . rv• !0., 

.,::;.. ,_. ·· ··· , l ":" :: "' I J:\"' ' " .. , · ·· "'"· ''°+f C, ... ·f · ;; ~' i 
•••r l: '.!. '"' -· ·-·-----· vc_·--~~-~--- ,~-,;;~~ ~,.... I ,~~~~r (:~~ --·=--+-1---'-l---if-·---t- 1 L---- -----~---.-.--- L~~~-- ··· 1 

•rv~ !"~ --·------+-+- ", ,, •· .,., • ·-.... --~;:·:~~ ~'~-=======it_::=.:::::::-:--:-:--=---= H- · 
,--t-- - ----. ---------------.--.. -- UJ.! L----------i-· J ,. -,[ 

LLL----++H--t====== -- ·-- I s· _ _: ..... ·:__ ·'_'"._'r_.,_·iJ-1-----------r- -·--· ---_-__ ++-p:rt,..-... t- =. - -~ .,J 1 

';'" ) '"" ,.si£\';':;_--·-·-···-+---- . - - - ,- - , - - - ,,, I ' f , ;~.;-; " -. I .--'\:"'_,-,_,~~:~:~. ·--------,1,L,.__. __ _.:_______ _ _______ '_¥_''-'J _____________ ---------___ --- ~-:_ -~: •• '" ;:t~:.1 
,f_. __ ~•'•LPh~1!'~------~~~~-~-J---l-th~~==========--------============= ----------~----------!!· ~ 111 ~'''' •. •·•i 

r--v.,. I''~ L ,r.;r .. ,,W .. (fJ•I) --------------·- ) •••• , 

. , ,,,_. r • .. "" , --·, ... ...,,,,.. 8P"r 'o S ''" - •• , '•ic·'./ r---· ..... ._. ••-, 
_•,_, ~ ">"-•~'"" ~--- ···-,--·· , , . -- ··-------- 1,- ""-•.'1':~', -·' •"°'.I .....,:-;;;-,., A_!_~ .,.,

8 ~.~ aT: f11\•t.1{;-.!(4~t...) ---------- ·-·-- . f'::"r;-~~ •--·-- ----
4 

M .. t ~~! 
1 , ~ "• ,,..._,~ o7i'iii'1: t' 

0 ·~J -----1~----;---;--·--------·---- '":.::. •~ L •.. ·,•-.:-~.•, J'n ,,._ ., ,, , ~=--~ "I -, I l ( l d IQ) ,;;;.-.. !.. I.II y, 1b.!..;9 ________ -t-t1r- r ,, ~ ,.. ,, " 

~ j'A1 ir••l-:-+-i-"---- """'-'•• .. ,,_,,_,.,,, .. , '. • ~!±..:••,·.",, "'"'"'__,,,,__I.I.• -'"'Of iJIJ, 

~ ... -.,'.. -:-~ - - LIO ' ""'••'•••• ''---- --- ~·•r•>1 • "' 

- - -+++--,_'' i·.:. L "~ t-·":~·~·~,.~,,~·~'-J. _ _;~=:-..::r-==---~-:-:--iitr- ---~I... - '" ---l-1-+--t-t------ '" .,,.,, .. , 

t-::;-·r.. ...::i, .... 1 .. ·"-'+- • ,.,,_ .. ,,.... ·r;,,,.. -·------.... - _____ _ 
t-r· ·'!.-'-L-----t--1- .... "'"'"'" ·----~" '"••" - • ~ ' .... •. . .. ,,, • "" "" ..... --,,".T 
l-.r'."1•1 I ,,.,.,. "'t!L----+----4---- ~"'""'"''" -.,., >-~...:'."' a~ .. "'.f:, r1~·•1 ,;~. ~-;;,< '-+-+=-· L'..!...... IY"'. T - :n r - '"" ""' •• ' , '<• ' ''J ,., -i~ .... ...,. ·,,,,; ~,,.. "".. .-'*- . . ···- . 

, .. ., .... "' - -"> _.,.. 0.-',"" .. •'-·.,,. •.•. 
"·"' '"" --·-->-t---:-t---. ,, "'"'.... "/.'/. 

ni?; 1L· "'~') >---t--- - !__1~~;:;~~-- --------- ----- ----l-IH-1--1---!...---. ·-· - ~ -- " ' .T. A,.. -~~ .~'..~·.: ,·:~)"''" f/ 

1;N· -- ·~"'I ,,;r7-; .,,, < o-.c, 

L SJI. 

11 ,, -,-, " 

SJ ®j 
rs@-

JU; RI tft'll. s a \:-j)- -.;~-
' •. ,,, r,; ------ - -- ---=-l~l.-~---11,--'-------

• JOt· 

.1 ; ...... 11/J ~ to l~-, lf""J 1-- ,, '" a • . .,. . ....~. t ...... ,. , 
10• - l_,·----l--+-+-+---1 ,.1 ........ A..:.t• ~I) ---::s-- ........... t .... '. ,.. ()•~t.:. _..,__,... __ ,,: t·'''' .. " --(•lfJ'<ll1) nof<ieq1 ~r,,, Fl.J >-=1 --- ~~ .. - ·-·L.i ,--;;;; , .... •, ~·--...+-r- • U"'-", 

::::;;:;:;:; ~ "'_.,~o --~ H-tt~ "'""""' I ':t/ _.L,.. c';~~3• l .<G 

sc 

AA 

SGP~ !oV 

rGDflt--· RA", {.,It/' 

/lV•T (IJll.J) 

5 7 (#A<;)>--+-<.._, 

:411~.lil~Jl, 

•mo>•«uJ ,.: ,~i. - ' t'~~~---------_._"'.:'_._.j.I_ -t-t-L---'--t-------~-_-:_:_·-··---.. ---:-_ .. __ "'~-t-:_ __ 
• 

'----·--------- ---------------·---~-------

K 

F -

.... 

-

'"-

-
I 

II 



~ ... ,;; tqr pg ..... 

'IC 

~· -., ., '• 
;~. 

I" 

I . :1 

l 

lu -
H -•• ll -.. s·a 
G 

F 

8.5" -
11 " - D 

.. ·- a a u--.--. --. .-.- ;.,-,_ 
.. lJ. 

,.,.. - ,.,,,,. 
(1 I(/) 

w. (1011. 

iiii (IE 11 I 

-.. 
n 

... ,,,. 
R?.j. ,,,. 

Qiu .... 

10 

__ J 

,.....,., .. ,", 
(I IC IJ 

,;ft,,> 

•• ,. 

_.....,.,_..,..~-:;.>.:. ... ,,_...--------· ----·-t---- .. ·---·----
L I~/ 
LS"fo 

------··-----------------+-- ·---~--

',, 

~f .. ~f) 
,.p;;;;;cc.:.;•• 
Dl/O IUfl 

-.r- ~.,.,,_ 
uo• . .1,· ,.,. ,, ' 

~= "·•q • 
L' !~ 
Ill Q .:. ,., .. ':"111,_•_• ___ _ 

• , .. l J. '" "· 
~ .. , t 1tJ • 

~ IAf' 'Q.. l'fC, .. 

•• 

mu 
,, J .. , 

IJIJ•IJ 
ff ltl) 

101<q 
,, (tl} 

i'i"fH (1 ff IJ, >·---+-+-I 

,. 

µa. o.z ;. 

I 

. , 

1 __ ..., 

.. 

s· 

,, 
" EH1 

(2: .. , ~ IJl1 S:1J. 

• 

r ' ---·1.:';)..~·~--

I. SO/. 

---------------------~~---~-·---·~-----------Ch 

•r·•-rc1f--r !•V 
L!~", 
.. •G.: 

v~ ~ \t., """ 
·1------"I A. , .. Lt;'3 

"-".: '• I • •• l 
21 10 Ht, 

1 
I kL·.:. 

I, 

-~~------··---~~--~-+~ 

_______ • ___ !_ " 

BJloA.ic <I I 

llJ J) !h~ - _! C ;, II 

I Ll1•">-!•:......-~-4~-~~~~---
l5J1 

' . 

••• 
••• I ... 
80J 

.. ... 
U17f· 

fotWa !ll't 

f u, 

'l o, 

· l 
µ{1~1 ,, 

1.saa 

....... ., .. 

rlU 1011' 

..... 
:.:! .... ,,, 

2 

[
.,.p(t,<l"<h' 

·- ------) ,,,,. -· IJ p' 
{f ,,,.., 

,;;;;;;s ,,...,,.!, 

• 

,. ..... M'KWftm 

;.....· 
"': ... 

" 

-
-

H -
-

" 
G 

F -

-

"' -

I 



~ "AC-nA!"S2"4"" .. 4,._'"''"·40"""· _,.... _____ ,. __ _,,... • .,. ___ ...,. ___ .,... __ •~---"· ~-,.,~,~,,;;;:-,..._-~·~ .... -.wr'~""'"_.,,._,_~,,.~,.,.-,....~·~--'""''"'·""-"'"''-i"'--..Y'W'~>"""~-.,., -....,....,-.--,.....---- --II H· 

,K 

-., 1 .. 

"Ll 

H 

-· II l l 

-.ss 
G 

8.5" -· 
11 II ,_. 

0 

17" -c 

22" -
I 

• ···- .~.,,, !>
,. ~II 

., ''"""" ... ,, ., 
·~,,,. (!j) .. , flJ ,, ,,... 

f'11 Po ®---' ~.. It'-~"'·~ 

'·"' LfU( 

n. 

,.,, ,. 
eD-- '"" 

" 

------·------!--+---

4 IA~ f(J I l'tl t-°''--T-+-t--.---==--< 

I S l tf-

t'nr/'H. eJ}-
tJPlt"' r, 
l.~O®-''l~ 

1r'f '' 

:I... 
1'1 ' 

I' l (,., 

~ 
!:••·-W 

~--.. :~:! 
._, --------------

J • 

" 10 

''L__ __ 

• .. 

... , ,, 1-'-'------+----+--H~ 
L8 

+ '"' '"1-''------. 
t Sl f+ 

6 IAt lfJ ,. 

u 

,,,. '" 

6 , .. 

:; '."" ''.~ --;,;;· ff ;i nr ... ; ; "';' 
l,L_=~~ 

:~1111 ,-,;; I 
-,,,,-,-. J 

:iDt ~-+~-Hr-+----4 

r - - ., 
ii L/6 I 

'--------------t~•-4_,r OJ 

~--------·------· ·--··--,-..... _, : 
._ ____ -----~----~--- ----------~··.'- . ,, --- --· ---- -- --- . ----y~-D;-v-

0 r, ' ,,, 
I 

:;;e,,..,d~ ,, -1-l--H-·---------------- ·-· ---·----- '7l1- •=_:_•_·......,_,...~ 

L'I 
t&. d Ul 

"' IS Z ff 
Jy "- -'~ l..Af l'll 

tr ' 11 

~---+---H>-•----- -

'~"" - ---'-'--r.::r-

-- --------------+----·-· ·--·- -, 

o.as >-
r+ Ct J) 

~ (41'10) 

__, tNI ( f·F8) 

-+-+-+-·-~-----

fJ~k 
tr..1.'J' .,, 

___ Lb···'i:..-1~t •----------------·--------·--···--·---

~··- ,, 
--LJ 

"'1 .. - ~ ... 
I .-1 

!-+----+_. ...... ~ - "'.' A.. J (•l> ti) - - . ··-

- ,-···- _::: ~tJ-,D'-: 
---······- -y-\. .. 

L ·"-=-' 

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

....... , .. 

l)l:JC 

-· ·i _ _/ 

... _ .. 

r•IA) 

,......-'=-<"•) r r '' J 
--i-+"-----l 

... 
•llV~ 

lltJ .a. 

! 
-·'I 

'· ,----

! 
____ __! 

•' . 

. I 
I I 

i ~-:~- i ----+-'-"'. '.,' 
~··: . -~ I 
G: :: •. :__:_::L . r -·---=-.'..:~ 

."'~~ 7" ~ DATA. 
/MlllT11A.,,~.::ll 

f T(,fJ 

.;1•· •• -. 

• 

H -
-

fl 

G 

~-

-
-D 

-

• 



., 7 

11 Ll 

11 l l 

• .S-8 

8.5" 

11 " 

17 .. 

22" 

-._,..._l;~~:._;._L.. .......... ~t~• ............... .J... .......... ~·~ll:_ .......... ..J.. ...... ~ ..... t~2:.._ .......... .J.. .......... .....:n::.._ .......... ..J. .......... _.:.to;__ .......... ....JL.-.......... -':;._ .......... ....L ............... ~·~·-· .......... -·Ll ............... T ..... •~•;;;;.;; ... ;;;...i....7"" .......... • ............... _._ ............... _i_· .......... __. .................... • ............... ~ ............... 1_· .......... __. ................................... ..__ 
·• 

2. 

IC 

-
-

H 

--
-

G 

- F 

-
-· D 

-c 

-
I 

TM OH (111J) 

P#I 

HMM (Jt."JJ 
PWC 

L-----~~ -~ - ,.,.,(HI) 

.-----~--~·~·~o~i ________ _ 

11 Lt8l 
0""01 @-- z41 L 4,, 

MOS } IJ l•• 1 ,,. ..., 
M1f'i l'ff II~? •A+: atf 4 

ORI~,..., •f IAJ-U.lrl~~!.._------------------.j.-----------i 
1C4 ' '' l~I II z'j.. 

o"'iil'W 
(H•6J 

-"! 

------------·----------------~----------

fii 
c3F•O) 

fof"VR 

R:.~ 

'" 

_!!.L ..... 
!ov '' zo tqL' .. _ •_,,.........,, ,,, .. 

!! l~S7~ ! , .. 

. .__1------1--·---·---

---+------------

LS 11 

oeu1. 
(I P6.I 

oMr/o"~ 
<' C IJ n I.'.!!..___ 

,,,~~ 
----- - 15Ji. 

--------!-----·----.. -
---·--·---+---

-----1 
.. --·1· -~~l~f~~~lf B{,;~ 
I LIF " J l<k ,Q ·-- I --· .... I 

.(~,,. -, 
·- - .... I 

----------!--·-·-·------· 

\CSll I et>·------l 
/rlSllo fir----

OS&~------

11 lAf· &1 

M~ (·•Hl)(•<O•)l•JI\ 
( .. C.)(1'1) ( J~tb) 

lhll) 

i£;Tc'i'i 
{I <t) 

'--------------------------·····-·--- -
--·--· ··-·-----

m ,,,,, 
P'NP ( • l•lf}> I 

o;Tr , ...... , 

cos, ..... , 

r 
----LL~ 

1111 

IY 

s 
J 
I 

t 

-------:-1 ·-·~- .,.,,. () ,,,., 

s.. 
ITi ,., 
i4 ,...,. 
14 

~ ,.S~I ... •• ~ 

~Id f. !".C( 

f ~ 

-{!) A"""ffi-;i 

, -J l'P6 - P01(11o,·1) 

M~\ 
, .. t•J) 
_.1 

' ,,; 

f 
1 ,., S Ito'~----® M11,

I •1 I ''--®Mile,, 
, .. , ""'O. tit " ,,, ... " 1 

.... - .. 
9 I; I°"'"" 

.... 

.;,. . 

IC 

-II 

-II 

k -
II 

.... 
II I 

G I 

-

m 
;, .... 

';J 

'" .... 

2 -
I 



' .. IC 

J : 

-
II Ll 

M -u ll -
G 

-. 
E 

8.5" -
11 " 

D 

17" -c 

22" -
• 

---~-----~-----,---~--~-..,,_. _________ ._.. ______ ,,_ ______ ~------------.,-.-------......... iiiij;; ... iiiiii;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::=:-:::::-::_:'.'.'._ .. ~~·-~~~-~.-~-.~---~--~-~-~-~-~~llml!~~~~ 
11 ;.,. ...... 

.... ... 
•• ,. 
cc 
Al 
c~ 

(OS 

, .. 

Ji 
0© 
0© 
©@ 
©© 
©® 
®@ 
®® 
@® 
@@ 
®@ 
@@ 
@@ 
@@ 
J3 

©© 
©© 
©© 
©© 
©© 
©@ 
@® 
®@ 
@® 
®® 
@@ 
®@ 
@@ 

, . 
Cll 

. O'o 

1•1111 

""'" O(AI 

llS fAI 

""" u,,.. 
&.&. 

'"''"' r•l41 

"""' Ill. 

re 
11'/Stl 

Trftfj 

TM 

S5 

CHAJIJ ""0 

Tiii 

'(Al 

II IAJ 

CIA) 

$(111 . ,,., 

JI 

0~ 
<D® 
©@ 
©@ 
©® 
®® 
@® 
@® 
@® 
®® 
@@ 
@@ 
®e> 
@® 
®® 
@@ 
@® 
@® 
®@ 
®@ 

'" 
JO(ll ,,,., 
""'" "'.,, 
/tTfll 

CSllJ 

" a .... , 

"'"" 1111 (II 

" Slf 

"'' rr 111 

St 

,, .. , 
Clll 

Riii 

l(I) 

Sii/ 

SCI) 

12 

_,,., 
tl'f 

""• .,., 
IM• .,., 
,,., 
,,.,. 

"'• ,,,, ., ... 
,,,,,. 
,,,, 
.,,,. 
,,,,,, 
.,,, .. 

101 r/il 
'i"Pi'tt'. 
'iPitt, 
~ .. 
•P111r, 
,,,.,,, 
..-;;;;;;:;; 
,,,,.,,, 
;;;;.;;;;. 
em~ 
%oTti 

.PJ 
00 _,.,,, 

~ ;::. 
0® 
©® 

., .. , 
''"1 ®@ ,,., 

@® ,,~, 

®® 
@® 
®® 
®® 
@@ 
@® 
@® "'·· ®® .,., 
®® .,.r 
@@ ,,. •• 
®@) ,,,, 
®® ,,.,,. 
®® ,,.,, 
®® "''r 
@® 
®® u;;;:; 
®® ;:;;;;:-:; 
@)@) m;r.-
®@ ,,.,.r, 
©@-.-;-;;;; 
@@-Uf#r,, 
@@)-;;u;r;, 
®® L-,;;;;;;;, 
®@ ~ ,-;;;r., 
@) (3 ..... rO-;:;;f 

®01 ®® 
®®· 
®@~;;rr;M @@ z"'"'Ni'i 
®® 
@'>@) to" 
~1-l'l'IC 

.. 

•Hlf 

U11 

"'"• 
Mll.1,' .... ... , 
"''• ,,,.,. 
""''" Mif,. 
,,, .. ,. 
MA1e 

,,, .. ,. 
"'"• 
11111, ,,,,, 
.,,,. 

IWSlo 

MC lo 

•ACI' 

M11o 
.... lL 
Mil; 

lflT4 

Mir; 
MGJ, 

... s .. 
1iUi 

~ov 

1CI 

Pl. 

00 
QXD 
©© 
©© 
©® 
©® 
00 
~~ ®® 
®® 
@@ 
@® 
~~ 
®@ 
@® 
®® 
@® 
@® 
®@ 
@@ 
®® 
®@ 

~~ 
@® 
®@ 
@@ 
@® 
®® 
®® 
@® 
@® 
®® 
@® 
00 
@@ 
®® 
®® 

_,, . 
,.,, 
Miit ,,,,, 
""r ... , 
"'"' 
"'"" ,..,, 
/lllA11 ... ,, 
"""'' MAH ... , 
,.., ..., 
•1111 

c•- "· ,,. '" ,,. .. ,,_ , .. ,, .. ,., 
11•1•1. ll••llC, 111 .. IJl1 Ill•,.,...., 
1•6· 1101 114 ... Z.dl1 111-IJJ 

~ 

,~~~, ~.~.~~ . . ~:!: 1 ,~.:,.1,,~~·1 .~';' 1 I ----T 
,,,,,, .. J~" .. l'• .. ~,, • ,_,, I•• r· if :L 

~ov ~~~~~~~~~-''-'-1..,-'-"_....,_'_'_'_., __ T"~--r,___·_r_'~~-''-'T",__••_•__,"T_'_'' ___ ,__~_·'_'_'_· .. J __ -~o~A~ 

Cit" • "" •• - l ·::: r .. 1 ... ~ , ,, 

.. ll v ~----------- ·------

,,.,., 

-U.I" 

,. ,, ... 

#'IVll 

t,, 
oil. 
OA1 

""• 
"• 
011, 

°"-15 

o-.~ 

DAii 

filo

~ 
o;;r., 

• •• 

Pl 

llO: £0, + 
2 10 ~ ~ J ' SO L S' J 

Ill>·• 81 J1 318·901l·~t. Jl&-51~7 

S~J oc 'J7S 

.. 

r.c.r11•• ,oc sP.i111s 

1.,_LJdZ &.HI I 

7 .. '" • 0 9 i-'-'-'+--'-··-l 
,_ ____ _, _ ui I 

11• 'SI !:' Lill. Z. 

.,. •• :::1 

, .,. I l. J 
'L '"" 

LIC.114 

·1 , ... 
-···"'""'~' coo•'• AlllUAOM1CS C••1t-11 

"<"' I •I '"' 
. I' 1• .,., I• r 1>0 I I''-... J ... AClf J ., .. , ,., '., .. c:ri~ ... , 

If~ flj ,. , ... 'c , .. • l•l '" r 
""IAI J •• . '" J•r 

"" , .. ... ... I"' "s f,IJ '"' •• "'' .. , .. I• I lll'A. I, .. 

ttr '"' I•" llP•1 •II,~ 101• 
rfTClt J ... .,It. J ,, .. 

.,.~ J, , .. 

I !JOI I " ... •t1A1e 
J ··~ It•• J " .. •110,,- dPO,~ J t ,. 

5C 1,:r• Pl'111r• - a111•r11 •Atl. 

1''141 
J "' 

10 "'' 
J •I t: tAI J II 

l•I'• , .. , ' ,., ) l 1 

sc. 'C.tfo C'"' J HI 

sr.o 18 If. C'fl 
) "' IZ I I} I. C' c JO 

StQ• H• 1 J I CD J .. 
S> 'c , .. c ~ • 1(10 

1rr111 11< r C• J 11(10 

sr1a1 J Kr t:L~O 
J '" sq I 111• cos fi. GI• 

CRQ 

··~ T IAI ] JI cs t1t1 
1 "" T ,., I JI c. ~ Cl" !ltlJ 

T"' 
] "' 

7' RIA, J JI 
0-!L. - OA,,· ~;;-011 

T It (II I JI D~do 1 OC61 3 A I 
TT IAI J •• 00 JK1 
7 r (II ) 'f Cl~,, - D01r f.: , 

r:.1.s 4 ~It-

...... -""'' ~ "'" 
01St:. 1 l<t 

Q& C> .. (,, .. 
£.M .•1 J .\r': 

,-·MtllJ 1 ,, '1 

r-o ..... ... ~ 
c,!__.o • l;;JH/r ... '" 
liU +/JI~ 

,. c.u I B 1• 

~ """ ' c , ... 

r ,,,., JI< .. 

= "" J1< r 
IC '"' ~ J,. , .. 

£0 O•• IFlf. 

roor1if 1 c ·~ 
r~lflD J f ,. 

'=>""A , ., .. 
'~ .,,, .. 
" 'c: , .. 

~~.,- M.ft• .. "' 
M1 "t- /i4 :s.., J II 

/1111;/{j - '""'' 
... 

M.:s _,, E , .. 

""'•S• - M<.-\r . ', .. 
....... ,., -"""'' .. , 
-~---..!. .. ,., ..... 
~· ... ' .... .. , ..... .. , .... • •• 

111; ' c ,.,. 

,, .. ' .. ,. 
~·' l r , , ... 
p .. , ~(,+ 

/1'#T'· 

Ai.&. •111sroc1 A«~~'""" rjt.1•Ut1 ,,-~c1~·,,.. ,,,,,,~ .. ,,, 

" 

IC 

H 

G 

f 
ii . , 

I 
! 

-
-
-

F-

D 

"' 
'~ 
tu 
•u .... 

•• 

-
-

..... 

-



"L l 

'U ll 

8.5" 

11 " 

jl 
1~~I 

).j 
' ,; 

v: 
l· 
't' ,:,H .. 

!l· 
,. .. 
I 

~.GI 
t 
) ,. 
r· 
" .. 

,._.;; 

E 

I 

i 
I 

I 
I 

I 
Di 

. I 

i 
I 
I _ __J 

..-·I 
I 

C! 
i 

I 
........ -i . I 

i 

r5VR 

.. 

NOTE5 
L, ~LL RESISTOR ~ALUf5 !"l OnM'3 

1
1 2, 'LL CAPACITOR '/AL 'E ' UNLESS QT!ifR\.lf"f L.:[ -0'3 l"l M!CRl)fARAD5 
I 1 AL ·' ri lCATl"O 

I ~• L RfS IS TORS L/ .;\.I , ., . ' 
UNLE5~ QTifR' 1 ~ :.i ' .:.lLjf H~O[CAffO 

-l. CONrlfCTOR'3 'jnJwN ON • • · '.:ihk:E r ll. 

.......... 

. l.,L:.1 ~(,,:;Tl.. ,~c; i.. ~JchC .L--.. ,, lr---T- -ir _ __Jr 
II JOV(Tl t'.~1" ·,• .,- CJJG . + , ~ovcr 1 L Jav1'f. ' '". '"" l.L ;~:f r - - I ' .,.vc11 1ovcriL 

~ _.______ --- J_ 
~~. I~, l~. JJ, v -- ---- · ···--- ---·-·-

Jl, >~·~J, loM, LIL-LI< l 

I 
t~~ i_f-

JOV( II T 
I 
I 

I 
I 

,_ . ..,_, 

r .,- J 

l 

_,. 
.• 
.. 

. T 

,K 

I 
I 
I 
IJ 

I 

~ 
i 

I . ...... 
I I I , 

r: 
lh 
i 
! r-
' I 
iG 
I 
L. 
i 
! 

i---· 
I 

jo 

i 

u ll 
' -· 

" ll 

~- 8.5 1 

[~~ 
:1...1 
I' n 
i~~ 
L.. 

L. 11 
1~ 
la 

17 



" Ll 

u l l 

8.5" 

11 " 

,, 

l 
i . 
~l 
t 

i..J·1 
l: 
f: 
I! 
! 
l 

: Ii 

G 

D 

....... 
c 

B 

---~~ ___ _J ___ 11~ l -------- ----:-;: ___ J ___ _!~ ______ L _____ ~----
~"'acrc:;'JcR 

t JBl.JH !Ollll 

CLOCK t..fNfRA rol\ 

."!!r . .:..r.sl(\Jl 

L ------~--- . '* l J. 
• ,. 

,) 

~-·--· _...._,~_.........,.___.. C POSCC~ ...... ~--

("!•"II 

'>Ill J ,._ 

l _____ ~ J_ --- -~ _______ L_ 

.. 
• 'I ~-' 

.._i 1 •• r-n·, u . .. _._._. / 

, .. 
--·· ·"•'r--·-·~ 

1,.'"I' 

' ' " --~ i 
>=-:i ., ... _.-;- I 
'F':"• 

I•" ~ • 

.I 
""' 

__ _J 

I l ___ _ l ____ L...-
"L l 

J 

.. ll 

h 

C.' 

rr: 8.5' 
- -· 

~., 

~ ·'· 

1 1 " 

17 



11'11 ..... ll!llll!lr'!IJ!IJlllll' _____ ... _________ ,....,... _________ • ___________ ~ ......... -------------~--..... ~-~---,,_-~~---~~..--~-..... ---........................ __ p,,, ...... i 

" Ll 

8.5" 
, 

11 " 

" 

G 

'~·~ 
:: I 
--I 

: 
' r .-c, > ,>-!'lP~. _ 

'1ou >-r~r~ ~- - .. 

lJ 

E I 'JrL' )>--',..l-·"..:'"''"'-"'''-'-·------------

j 
---~ 

D 

..... 
c 

~-j 

.. 
12 

1·,.·Ft 

Ii 
Jj 

.. ' a: .4 ao: AU 

~ .. 
. ... . ' 
.J. 

! ·t' 

l 
07> 

'" 

- M 4J ,.¢# I ~,;µ , ¢ W 4L4 WWW:Jpcw .P 

.,.... ' ·"' ( .Ot'4, 

., 'J :· ' ... ,· - ___ _.. .. 

.,__ - 1 1'·.r~~-~1~· 
·-- -"" . __ -._.__ .. 

~- ~ .. l' •.L ll 

, .... _. 
I 

--~~*"'°'' ...... , 

--· ---·----C'~~:i:. ... ! ·)..I} 

$UA ., .., ............ 

l 

i 
i r-
~ ~ 
i 
i 
i 

[ 

,C 

]·~ ........ .,_, 
~, 

,· 

r·· 
I 
r- -

• 

"l l 

" ll 

8.5' 

11 
,, 

17 



" ll 

" L l 

8.5" 

11 
,, 

" 

~ ~--1_'-l ___ L_~~-----J 

~' 

... 

" 

I 
I 

!i 
-~ 
·: 11 
I. 

r ., 
~ 

1 
G 

"' .-ll 

j 

I~ 
1 
·l 
~: 

i: 

E 

D 

....... 
_c I 

--~ 
Bl 

-~ 

........... " ......... -
........ __.r.a_.. •.•• .. ._......,, . -~ ..... ..... ., ................... ... ,,.....1 ............. ...... ........... - ..... -.... ~ 
.,, . ·~ -··- ""' ....... " _ ........... -.. .... -.. 
••····- .-. ""-•'U ..... -....... -. ..__ ... •.. 

(5~11 I )---Ul-"'--------lf---~ 
(!.lolll)-)~1!1'!111&":'~-------..-t---~.i 
CSULI 

(',GUI)-~--------
(~/UI r-!lnI ~ 
O•UI >-~ r , . 

I I 

t JrL t >-"'"'..:'•.._-•._•..:•.._ _____ J 

_L_ 

12 

. ' - - - - --- ·-· -·-------------- - -------- --------------t:----~---

----L.-.-_t t _J__~ ___ l __ t1 ____ L __ ~-*- 7 I 5 '-I J __._ __ 2 _____ L __ _!__r:--

-----c_:;--· ----·--

Q_'fN AM IC .fill'.2 

. ....... 

"'·ttL~ 

•j''" 

•.!' 1 
-1,1-:> 

·-t 

...• 

. '• .. 

I 
I 
' 

- • • - · .r-J-+ r ~;~•)I 

-- .. . . ··- - - -··------ ·r-- ---- -- . --------- ----. : 0.:ffI·:J('\ : --~~~~P=-~- : [ : g 1 = .:- ·l I 

-_-__ ·_-_ ---l --·-···-·-:,2i:.•_L_.r·_·_~_----=;:_".z.._._::.~,-·.i_=-_, - ._;_r-l_L_L ~-_; _fi_:~~~~-;;-r;'.~i-~---1 ~ -~-------:r·------ --- ------r;-- ____ [ ______ s_:=: - - -- , - , :.. - -- ~ - - -

j ") 

( 

i 
~ ... 

I r -·. 
i 

I 

I 
ii~ 
I 
! 
! 

J _ ,,_, 

i 
~-

~- -

,_ 
IL' 

I 
..__ 
' I 
~ 
;.r.~ 

:t:~ 
~., 

! 
f-
l 

' I : ...... 
I 

Jn 

l .. 
f\ 

.. Ll 

" 11 

8.5' 

11 
,, 

17 



" L l 

" ll 

8.5" 

11 " 

17 ,, 

... 
n--i---1_4 _ ___,.__l_J _ _J__ 1_2_~ __ l_l __ L_ 

~ 

~H , .. 

.... ..._.. .. -:. ..... -
.... w _._ • ....._ •.•• . _.... ...... -........ ., ... ____ ,., ... 
_..,. ......... '6a .. ~"" ---..-.. ·- ...... _,. •. ··-·- .. , --. " ..._.,.. ............ ~ ...... 

r,:, ..... - ..._,,,"-...

---·...-~.......,,-. .... 
!>YN Rt\M 

f Yl I >-oE~"',.'------4r---"-l 

r 
I 

(Jl:l)}-:l!:J~ .. "-----------+1-+--+---, 

~i I '...-1 > ·,..£•~,,.,. _____________ ,_,._.,,.... ..... _, 
}I 
l: ! IJEll)~lft'.rt:Tt'.~o.a------------+--l--t-<>--L4 

lH ,. ' 

il I 
'.G 

E 

A 

(-.01)~ 

g I El+ 7 _J .. 
.. ---- ---- . ·-·-- ·--- ------ -···--------··- - ·- --

!)YN Rt\M 
PARlTi GfNfRt\TQR 

L__ ___ _ 

5 ......_ __ 4 __ ,__ ___ J __ -4-.. __ 2 L_ _1 __ 
!)MA R t\M -·1'1 9U'.j 
-0-~V.-R 

-~11!!~ 

--r-----------'.!:!e4 t•J•• l 
I 

fJG1l)-~ 

t~ .. Ll ; 
j 
; 

~ 

I 

~--. 
' ~ 
I 

J . 
·' ., 

I ..... 
" LL 

I .... 
J "s·s ' -· i 
I 

H 

8.5' 

11 
,, 

• 

17 " 



:i 
'I -. 

.... ,..,.. __ .,_.,,,__.,.... ____ ~-------,-..... ,..... -- ,,.. 

.~LL 

u ll 

us· a 

8.5" 
, 

11 " 

17 ,, 

I 
I 

K 

-i 
\J 

-......; 

' I I 
I 

HI 
I 

ll.f l ..... .._. _____ ,._,, ...... __... .......... .................. -.-. •.•. _._ ..... , .... ---. ... --..... .. .... --.-. ...,. ....... ..... ...... _ ....... _.. .. ......, . ..,.."_ .. ....., ........... _,.._. ·--.... 
='--~·~··"'~ 

l>Cll 

lJ 12 

QM' PAR I ry R,'1 ~ .. R_,., (2K...,, STATIC) 

(5!11>-~~-~----------------~ 

I -~ 
!~OLll 

'1sr.11~;i;;:o.:.i..c:~"-~~-''"-~~-~-~~--~~-+-...J G: (~L>'>-'"""11:..i._ ______ ~---~~-~_..._ ____ ~------------' 
DM' R'M - ~'l..J!Ui DATA bATCH 

:1vu')..!:::lo:ll2.:.J....~~-.--·=:::::=:::::=::::=::::;:;;:;::;:::;::~=.:..:::.:. 

j 
1---; 

I 
1----;~ 

I : 
• I 
I ! 
' I 

'___, 
I 

' M:dl >-~"""'1..--·r-· 
: ('l!IJ ~i"Bn - - - - -

E i 

--, 
: 

D 

-·-, 

A 

I 

! 
i 

··--1:r 

J_ __ g_L_~ 

11i1r:?~11 
lUJJ 

±:i-~--~~ 
.2UL1---1.l:o 
~u_l.l.Jr 
"'~.LIL Ir 
,~--

17:q1~--&::.... 

>-~LL 
(!!Cl]) 

r .. •0111 )-!l.'ltf.L ___ ' 
rn:• 1 )-Ct!'.PI:._-. _ u 

'~•rr,)'>-~ 

fCit'llt . ....,_"'t';!ff"Jrl' 

4, A. a .. ; A i 

( ."Gl) .._';;;'':::'""";,;·:..1..1. ___ ,-

!)MA CONTROL 

.es 2¥12 

f.~St >-....-: ." .. 
l't\\I )--!.!!.!.:... ... __ 
('1\'S.t~~~ ... 

--JIJ41 .. ~:J1 

'•0§ I >- ~'.!L 
( '.95) >--~-11;~.!u._ -· 
(',\S,) ,._:.~".!..'..L ____ _ 

':'t.it > Q-r.jj•_•.L._ 

'''~'l ~·-~L
U.!''>l > -.c•a• ~ 

, ·~\) >- 'MijrT_L 

:au a 

,~ ..... --~·-·- ( ~Jhl 1 

•i,Ro---

i'i!r;-:-iL I ~ .'tl 
... ---· __ J.;',~n 

'*"~~;;-... -~~1 :: ... , . ·-
!:l~..L..l!!4 f( 

~2.t-1.!J~'.'J 1' 

LJ·~·:.:l. __ '!~ .. \ '"µ.. ·-
-~~.8 I 
~.!.....i."" 
·.~~~IP; ' 

------.']·" ,)_. .. µp 
_ _l. t•a•_1r• ri ~ 

_ __i.~-! •'AL .... ! I 
.. l.?._, .. _'ii,..-: 

I ·1'.:' :...o,,o 

.; .... --.J t 

,.-1.. --·- !"..!J. .. ,:,..tJ' 

I 

I 

11 

l __ ~ 
I 

I : 
~ 

I 
j _, 

I 
t- -
' 

I 
!:J 
! 
I 
I 
f--
i 

i 

I 
j 

~._ 
;···~ 
I 
i 
I 
~ -·-

' ~-·--

• 

i£ "' 
"L l 

u ll 

8.5" 

11 
,, 

17 " 



""·l ' ·1 
I 

l 
! ,. 

u Ll 

" lL 

8.5" 

11 
,, 

17 ,, 

I 

B 
I 
I 
I 

·_J 
r 

'A 

14 
.... ._ .... :. .. ..--

':ii ':..:r"":~!!.-::'~ .. ••"'l•_. ... ,,.- ... __ ..... -~ .... ~ .... ~.- ....... -....... •... ,_._,..~,, 
_ ......... _ .... Mo& 

"••••..-.1tn_._ ---·-·-.... 

12 Ll 

QMA CQWRCLLfR 
.\.•)Ai'.) ,.IJX 

(t,t;t"4) ,....~""-~· -----------------------------=~==~--

l'-1 lJ 

-'"~ ... .,: 
:'•)r''1~ll_-.!. "1..-ft1 ~1-· ·-~~, 

,:·Jo!'if'O ~ --- .. L , 1..'7n r.;~lL 
,::1~!1~i! __ .. _ .... ~,~l'1 .. 
~ 1~~·~ J__j_ , :..1'i71 aJ!.) _ 
.-'.1"~~:~- S. A L.""'i'T:i f_.11~- "lR:; ... 

,t;l~.·!~1._-~ 'L"'J':i~~ll.- ~-~ 
.;·11'.ft''! -- .. \ ... ~ r1t~., ~-.l't'!J""""" 
.tJ!!.'.~L._ __ _rt "'-:::,:1,ilL--~~'-

'" ,• 

l L lu 

1•1:dl >-~_J.. ,_ .... ,,~~r 
I 

5 

DMA "11'! 
OR--oAfARAM 

ADORE".'J'J Rt:G, 

~ 

3 l 
"'I'! 

ADDRf'J'l 
BflT'l 

f"L~,·~ j 

·----~ .._., ~-7· t_:_t_ - -·~--~ 
~ ____ ,: .... -,L.~ ?--Lt---- ... ~-~'.:. 

'! --U-~.-~ ~i~"!'.:s 
~ ~ 'f 

I'--

'? I 
; j 

' .. -.,1 -- ~~--_J 

e;)ots1 

- • - - - ---"-- - I 

'W'l J 

...... 
-i 

r: ·l ..... 

.. Ll 

u LL 

J "s·a 
H 

G 

~r 
k 
I 
I 

~-
I 
I 

r 8 .5" ,,.ry 
1--;. 

'1-'w 
1:...., 
IL., 

1 1 " 
....... 

B 

• 

A. 

17 " 



l 
~ l 
~ I 
f I 

11 
I : 
~ l 
i I r, 

;; .I U 

.; L l 

ll 

8.5" 
, 

11 " 

4 .. ¥£ 4. , 

r 
J 

H 

I~. 

~ 
tl ,. 

i. 

' ,. 

E 

B 

A 

4 I 

14 .... ___ ...,. __ 
··-~..._··-. .....,...,,._._ ....... ..._ ., ................. -........... _ ...... ... ·----·....-·-·· .. -...... "" ........ _. - .... -.u-.. ... ....... .................... ".-.... 
~ ............. :,...,,. ..... 

13 

" -··; a: Si 

12 11 

._----------~CL~ .... -+-------------~ 
.~..S----i--f------------'-rt!l' 

! lllt:Sl ).-~;;t...-__:L Rl!lllf 
.----+-+----------"-cm 

.---+---+----------"-r:'T'lll 

... 11c 

( 11'#'5 J >-=IL.-..L. T'.!r.!! 

.--+--4-----------"111~ 
(llXJ J >- T'l!:7 •• 1 m:x 
( Ul'.'2 l )-d!C!.. ~m:ii 

,-l-l--l,._-----------":!.i~1R•CA 
...---------<.!1' Mn' 

'JCd) ~"""'---"'~·~ 
l.'GIJ) ·'~l•l 
(<!)q)) ~ '~::-:r 

:~~:~ :=@: 
d!l1r,2iJ \q Iced 

'" jOflL 
f J:ill!%!llll:-lo.!.;1 OOl 
r .i:=llLL.-"!Ut'1 
r .i:==...1.:u09• 
I .li""""'"'--'"'-'-1 CrJ!i 

l>"""""'--"~c•& 

I """""'"'--'""J r'8 7 
ltT'jg 'ln(}P'T'I-' 

lL_J_ ·-~ 

12 

1~nr, 

UI___ 

Ll/ 

Ill LS& £d ill Hil llR'J If Fa {ii 

.. 
iii t&A.2 : Ii a tia&i. 5 L U Ji ii 'J5 :&:tJ A SLJ 

J 

l 
~ 

:i 
l 
j 

I , J 

G 

R 

-~ 
f 
! 

,· 
·,: 

A' 

.. LL 

" ll 

8 .5" 

11 " 

1 i " 



,.. :j 

~ 
·j 
i 
l 
I 

u l l 

u ll 

8.5" 
, 

11 " 

.J 

~ 
i: 
~I 
" .G ., 
~! 
.. I 

¥! 
t. 

"' •t 
:• 

·!-

~I 

E 

D 

I 

~cl 
-· I 

I 
-1 

I 

~ 
I 
I 

B 

i 
. _J 

A 

i 

---.,------..,-----~-n-------.. ---•-:.-.... -...-.------•••••••••••••iiiiiiiiiiiiiiiiiiiiiiiii;;;;iiiiiiii!;iiliii==i=l=I :1:: Jl=t==•=l=•=•=: •===ta=·=·=,....=,t=:i=li==•=itii 
. . . .... ' ... . .,,, 

' . ' Ji! I 

Sllb !i& .£ 3 . ill !di I If I :a a !Q I Si L I EEL Li 1 

·• 
ll ld g J __ ~_y _ ___2_ _ _L b _I 5 

!'F.b I ) TTPH 
__ J_ _____ _ 

4 11 J l 

J1 Q...i:I- ... ~. l)cJ'j 
RCJ'....f3?° o-Lf-- ... r. SE'LfCT 

0-.U --@ .... ,~ __ r-- -~ oq ~ .... i· 

~--~] ~ ~J--==~·===-=-~::: 
I ~0 1' ,;.q_ ___ " ________ E;):R:.1 

I +-f'lo o:1- GJ;) ""it 

I ~ O~ I ----0)c .. !.• 

...+-Lo oi--:-------· ------ED"•:• 
~ __ oLI -----@ "":~ 
~_}------------ @:<1:1 

], '. 0-9-----------------@ ..,,,,] 
o-Lr--·------- -------·-----~ .,.r, 
~---------------0 .... :! 

L------------ --n--8 .... ,J 
o-L-1--------- ------€)-.:" 
~----------8 ... ,,, 

-----·-----------·--·---·-----·------·--·-----8'"1"0~. 

(~14))...1::::.i:L:J.._ _________________________ --l----------.,L.-------------ll----'--------------+-----------J 
rtrl'>-""""""""'...._~------------------------..._----------+------------'-----------------~ 

!lU'i P"<OCf.':i':iOR 
DAT~ _!lU'i 

(/f.l)>-···~-~··""""-~'-----, 

'.•r.'I ~~.::n----
' •:111 -..-~..1.... 

1 .'t'l.n .~~T -

1_1.;;:' >-!l.!6':.l=~L. __ . 

R !i D':iR 'jL;PPQR r ---------

.,. 
" 

J .... 
I 
~ 

h 

G 

~ 
i"J --
1 

I 
~
i 

.E 

'D 
I 

[ __ 
I 

:n=r 
'--• 

:1:1·~ 
'·' ~ ' -. 

CJ 
' ---! 

.. LL 

" Ll 

"s·s 

8.5 H 

11 " 

'--1~7~" .. liii·.-~·t-.. -~l~Y -::::..!'.----~L J~-.:-.J.-, _·_;l~.~---··-=J..--··_;-L.!;,.L -::::.J...-----~lu~--=--l.-_;:,:..--1--~-.--..--'----......_.-_---~-------- .r.-=-----o:-··---,--· 
1 ., " 



. ~ ...... +''4- ........ w• -"'?"W'l.fN\' . -4 w 4 I :Z UCO $ -$0 a . 12 JU .! UL t I 

'·,· l. -·,· ·.:: . .._lan·,-1.. __ l.:_Y_---1.. _ __:._LJ_---1. __ 12_--.IL---_l_L _ _i_ ___ l_U ............... "' ... _ .... ".....-: ............ , ........ '" .. ~ ...... .... .. , .... .._ .. _.,..,_ .__.,,,.Ill ..... .... -.....--. .,,.~ ... -- .... 

u 

8.5" 

11 " 

17 ,, 

If =..:::=,·~-=-..:·~~= 

1
1·,i·. K ....... -., •• __ ' ;::.·-·-.--

·' -

.H 

r. 

·f 

'· 
;i 

i;D 

ii 
~ 
~ 

'• 
i,j 
l 

....-. 
B 

A 

l'•f!ll )-L!L_----·------
''•EI) ~-ii---------------·--------~ 

NII 

'"' 
~-I 
-::' .l_G3j'.5l 

~J 
...._!-----"-< ICO 

'----~LCL If '-·-·-·~ (dOll 
r.imc1 G!TIJ--· ------~LrJ 

ICJ 
.!Ca 

'-~i----W:ir.1 Jr,;,..__.~ r~o11 
t.Y"JCl fii::ill---- _&' X°J 

1•.011 >-'"'"'------------------------~ 
ll.Gll;.-.!~~·'----1------------------------. 

a 

a 

Ill 2 -

* 7. 

ii 
·• 

di§_[§ c I ii iaiiiitix:aisiiiii:iii:i1 i.:id!;z;;lull=Bsld cl. _l:alxltl .. ll1t:i 
5 ] 2 

I 

' ! 

I ' 

""'i'f'R!o-- -'/\/'..,--- ~·---- ---·----··1 ...... ( 
- .... -., I 
: "•L j'·I I I 

: L' 4 J -!.l!!!.!llJ. , \. '""''f I•• 
:::.::~== rJ-:---· 1· . - ····-. - ·--·-·--

L. _____ , I 
' lJI I 
: :r---- : 
6 '"\..ta; .. , ~ 

• •·1•"'1'" ,' ·- 1 , I l"' JI'--- ,!.'.1 _____ ll:~. ~p . 1- - ......... ~ -
, .. 

':rm >-1!!:7'.l'-·---·- ·- · -'i.- _____ J 
-- ------------ __ __. 

L 

I

r.·'. ;i ,, 
·~3 

'~ 
i 

--1 

u Ll 

I :;' 
r.-1 " l l 

",j 

-1 
I 

L ~ 

.r "s·a 1 

H 

G 

.. 
! 
; 

r 
[·--· 

t-: 

I r-
D 

A 

8.5" 

11 " 

.. "' " 



17 ,, 

I 

I 
Al 

I 

* 7 

PJ 

I I l! 
.,, 
0 _J_ 

li a 
5 

•• 
1"1117 ITl 0 
0 .. 1 ~UJ iJJ I 

toY 

•11 1m m 
D" .... 7 -j~ 0 
111117 -H:il [g, 
OCtl' -j[fj) ~ : 
Ul I -j ITT! [B 

rxrxc 1 ~ [!3J @ 1 

m1jlm@J 
Clll,llC7 [g lfil: 

ma @] ~ 
0'"d ~[3 IEJ 

llt!I! ~~I 
D""O II1J llii 
lll!l1! Q:!J 0 .. ;vR 

OC~d @]@ 
Rl~d [!) 0 HlY 

[XfXCt.J 010 
CT1tt @] [RJ -u• 

[)IRltC:•J lB~ 

Ii 
7 

jj 3 ' I I -----~--

4 ] 2 

K'. 

r-· 
J 

..... 
.. L l 

I 
·I 

< 

~ 
I 

"s·e 
f-t 

• 

A 



...................... """""'_,.._...,.__.~----------..-----------.------.. ------.................... ---.. "--..... -·-----·-'"-..----·------.. --.. _.,,._..,...,,...,.... .. ,_. ___ ~~___,,,,..---__ 
l'-1 . ..,.,_ ..... ~ ..... _ ....... . .. ~ ........... -., .. _.. ..... .-: .. -:::~:::.: :.: .... -;_-: = -.......... -....... ,_. "" .. , ..... , ........ "'"' .......... . •· .,. ..... , .... _ .... _""'u _, ............ ,, .............. ...... , .. ~··"" -..... , ... _, ::: .................... _ .... .. 

~i5t{P.( \"'lrl"f -----
~~~r l'GI• 

C"~l ·C"-!~ 

' ll 
C."C'"r c?r'\1 

r.~,-;~~ l~Dl"t 

r.r'Sr"' c!Dl 

I C!l-CU11 l"tJl't 

,s·s .--i 
i -· l 
! 
l 

' 

ll H 

:1 

'l 

! 
, I G 

ii 
H 

.JI 
j l 
'' ,,-
! 

. ! 
: I E 
ii 
·:I 

i 
I 

::1 
D 

~ 

-~ 

8.5" ~l 1: 
·~ ..-: 

I c : l 
11 

I ,, 
I 
I 

Ill""' 
I 
i 
I B 

J_ 12 -- _l__.!:_l_ _ __j ____ l 9-_ __ _J __ .:!__J lJ 

..... ,,.,_o \"ff'\f 

~-.-.er lJI;/ 

'lC\, ~c~ lit;\. ----
~t:=N 

111:c~r""' 

-.~am-,.'lt.iJ l!ll4li 

~fl-I{ 

::iia \'18\''1 

·::"''" \'tl)\'1 ----
\:ft:J'1 t!llrl'1 

\!Ft~G \ )Hl't 

~""'~ iJCl'f 

r .. rn l••8l'i ,-----
~~-==~== ~~~~. 

±rJ v' 

~ 
+5VR 5f ~ @1 

r= 
'C.'..-:J' 

Cfl1•N,U·q\, 
,~!-lll1 l!sc!. t~l 

_B -~k._ __ ·1 __ _l__ - f: ____ l_ 

c;-~e.u-"a.~~.1J.e-. e1, 
'1.!-•1J, 1.il .. ·U?.'1ll~-\ij, 

l~h-ll.'. ii.it ·l!i\1 ,~ ... 

("'j, J!I, llt l"J 1 Jr., !!I, e.!, 
Cj'J .... 'i.l:111.1:u.11Li. 

t ,fi, l ~n, li!-'· li! ,, 
; J~, l"1rlo \':.ii, l:1rl 

~·''" i ____ TJ 
I ~ I+ 

I !Ii .l.. l !J .,L 

;~q n; I 
I I 
! ' 

__ L __ _ 
.. , 

L 

5 
~ 

__._ __ J ___ _.__NO_T_[_S2 _ _j_ _____ l ___ l-·-. ~ u l l 
----------------·----------- --- ------- · 1 

L, ~LI- RE'.3[5f0R VAU.£'3 IN OhMS, 
2, ALL CAPACITOR 1~LL~5 l~ MICROf"•RAO~ ·~ 

UNLE'.3'3 Orf1[RW!'3f: PIDCCME:D, 110
' 

:!, ALI_ R[Ci('3f0R5 '.l·•W ~1. 
UNL['3'3 0 ~H[RW !SF: l r-10 !':A. rr:o. 

l-

r· 
jr..,... 

•lrzyl 1-------ll I,, ..• : '#j . ·.c!l ·--L-"" 

" l l 

~r-;;;zy 
l L':!~' 

I 1 ~,· ~'j ~ 'Ti.£) •.!i. i_eJ 
- '·:u tt .. ~-0-

• l •. j!J,. 

1 "s·s 
"f,~if ~ L " ... - •.~v 

'l[~ ... ,~·:-~ r - ·!:.-~ 

'i.,- .:;, ~ tr--& 't.._ hrl~ . 'l 

·~l'~'v .\ t - .!';, ~ -,. ____ 

·Lf--'.) ~ JI I .r::;i -' l 

T:'..:• ·f~ l ... ·. J:.!.i 

~-y,:v.· 'i.r-··-;y l(l., , .. , L:' 
- 1.!•I 11.[~· 

r·< 1i:i-. tr;vl~ \ __ i ?';, 
v ._.!l!'"I '~ 

& l .... ,,..," . ·_::ae 

:&' ·.l!I 

1 •r JtJ • ll "B • l -· ... ~ 

-~;~-~ \_ t. ~ !;; 

-· 7···J· ll ., r·-------
ll_ .::iJ>-

J , -

'1·& i~~ 
: J 

l;--- - --1 
. "r) ''"' "IL. L~--..,__l_.t 
i.. . .;--\._r~ 
,:'!Ji~ .!d1 

,_· ·-- - __ J 

r· 
I 

I 
I 
I 

'h 

I 
I 
f-. 

I 
I 

iG 
I 

I 
~--
1 ;: 

*--' I 
I 
I 

:o 
! 

r--· 
l-·1 

c.~, :J: 
j ~;: 
!--' :;.c 
--' 

8.5" 

11 
,, 

1, " 



. ' 
'~j 

L 1 t ~I 
·' • 1 
-~ : 

i Ii 

, I 

I 

. I 

j_ '1 ..: ..... 
'I 

8.5" 

11 " 
B 

.I 

:[ 

i 
' ' •I 

A 

.. 

14 l 

. ,f,~-.-~ •c-, 
-<£:) •;:c 

~4~_)f'::';1 

-c::i ~.'.-:G 
·-IG. ) ":'n 
'~) .. = 

! ) ,. . ·': .l l 

'!a..~ I i. ~·r ! I 

·-I 
I 
! 
I Ir( 
I 

l 
I 
J 

[ 
I 
f 

lh 
I 
I 

l 

1~ 

" L l 

~ 

" l l 
...... 

8.5" 
~I 

1 1 " 

17 t7 



-111!1'11!!----~-..-........... ---------------·-
.. 

_ _.__s ___ L 
,, .. ii 
·'d~1 __ 1 ~----L __ l_J _ __._ __ 1_2 _ __._ __ 11 __ ____,.___l!__l ____ g ___ J __ ~--~--' __ J_ __ Ei __ 

. i I 

l 

5 " 

I " 

.. ,.1, 
" ~·· j 
ri' q 

i 

J 

... 
" 'I 

ii 
·I 

;1 

~··1' j 
; 

ii 
i l 

~ ! .. 
;I 

·! 

" .. , 
.:..:1 

... ,_ .. _.., ..... --.. . 
-••••-•-n• .... --..... ,. ........... . 
.... ..... ..... - ""II .... .,._ ........ ._ ........ " ....... ~ ......... ,..._ .............. . ................ _.,..., 
,...,_ .. -· ., , . ..- .. --
.................... 11 ........ , ,.. ...... ,,- ........ '"' 
... ru~., 

lll•1l 
!UHi 

( ll'!il 
I llCil 

~ 
LllS 

>-'lL----1...l~ui 111.1-lu.o.s..-----' 
>.J1<U--.-.l-1L..i, '1.1u Ui!~t.a...._ _____ __.. " 

··~ , 
T li: I • Ul .L't. _ _BO, ('1.IUl 
L~ U• IT•Lil. -"-4 ('1.fUI 

..ll ..1. ~··. )-IOU.---1:1ll ... u_LlJ1•1 an L •• \'.' 1..-111 
r.;:i"• au j_ ,..,1ai 

""' .Ml. 

~':jiU Ul ..I.. 
·~'~St·l-'-------f-1-+ 

I 

[ ... u~.;\-·~il Lk.illiT.:Ti~ [f .. ~l.H~\-:j\~ [Bf.·~-11 ~r.:;"i.J<;•:;-i~ r--;:~~::~:-1 -,, r-~~~--~;,j--1 
L:J:I L.li"I Ll~e l1 l.1.,..,_ L I 1...:i) I J L""' 1 ~ 1 

I -;-DI• )OU' • ..>.!L, DI• )OU' . .1.... DI• )IJ'J: I • DI• )QU: ., '..L.. DI·• )QU' • ~:!.... ,...,,., )OI;', •:i.J.....~.. L. ,11'• '°"'l~u.. .. 
'-----'-•n ->-.a •a ---1----i.-j•n 1----t-----L•n --1--1..J •. 1 r--·----t----L<>.i I I -~- .. 41 1-----1--Lu 41 -r--~·1 l! .!_,•1 41 r·---t-·-- .. l! --------- 1-l., • ________ q,1 .. 

1 ____._ ., • •i -- u .'' ., ---1---- •l --- ___ _:,_J... 1--- -+-·___:._:,, 
__ :--~... 1----l---L:.1iJ --- J.L"J _tt'..,J ~----t------l.~..,J ---- ___ 1.tt1 ... , L-------·- --·~.>,· I 

I ! I ___ u_ •.• --- J--u •.• -- _::u:., ---1--LL·· -·-r-----..U ., 1---1---.a,., ~-------1-----L'. . ., I 

I IL ~~-s --:~'~ ·--- 1~~-';-·s ---- --;~ ... s ---- ------~·!,\ ~ - --- . ·--~~,·· 1----·---·r---~-;~·2 I 

I 
----'~" &\ !-· -- 1---lf:•\ ---~ ·~ ---1-----'-l •'• L------1----~«•·, f-----·i----~ .. , ,i 

I I '-·- _'i." I- _,_ ... . _....,., ---1--'1. •I 1-----1------~•I ~-------. .. ! 1·· ;_ -· --- .. -····.•I,, I L.____ _l .. -----l-1- •• ; ---1--:..,.. .J. u ----1------l •t ----- ---1- ---l.i., i- ---- - . _i.. .. , : 
'---------1.IWI" 1----1---1.;i,. ?1--;,;ir l.wr r-- ..- ------ ---'-i.,.. l--- --· -- '"' ; 

"-!~ ---~· l!A'7 1----'.1- om ---~- "'1 ----t-+----.:!lu~ -- ---· -----· ,J,~ 1._ -··-· - _ .. .-: i•r: , 

-'-l!Tlrf.-1[·11 ljSTI: ."·; - __;.)Isw Il'l'l ·-·~1 ... f. I,,.;1----H---·,qt.-1.[~1-------- 1--:-~~~"-T"/- ---- __ J:::-~- _,.~j 
t;G c11r tlir tllO j o:c : ._,,: 1,,,:·1 l q""•-- H·- ·i""... ~ -:."•--- l- , .j""~ ~r , .;.,,p.,__..._H- , ., ......... u-.L. ~ ..... !..-'•-.._, 
d .L d f .i -;- .1 -!: d :!:- ,, -::- ,, -!:-

---------------------------r----------~- ----------1-------------1-

"'----------"'----------.::!'-----------~~-----------·----------------..l:.;i..:.1.;.1· .;.~.1.....,,-\,;,"Ji:; ;~~:" 

l 

... , ... 
\9't ·.3. 
n-.: u 
~ Jto J l 

K 

J .,,. 

[ -

~· 

1-i 

G 

0 

A 

u l l 

" LL 

" s·e 

17 ,, 



u Ll 

• 

" l l 

-· ~-·~:: :1~--J ;-~.-;~,~~~~:~~.IL~~~~· ~~·J_;~~:~~~f~·j,'~~.f:?fr,~.~{•~if =~~-----5- - -
-·- ___ 9.. ___ ... _J ___ ·--·-£-.. -··-·-··· __ _jl_ ___ _ 

·---"-------' _. ___ ___t_ t:' • -~.!.... __ _J__ 

I '- • .. J ··' ~ ,J I . .J I -· "•·· '·' "-~0! ~· "-1:2) j 
--· .l ·--------·----····---"-----·--·- ·-·---·. -·--···-- -

'I 
1 

• : 19t; ------r·--·--,.- .. ' ·- ; l j'(.j i 

,-1 
r·jl 

I 
ii...i 

; ' ' ~ 
r 

... ... 
I ]'"°'°; 1 l.I·"":. .J'"-J J!~~ 'J•t) 

t0 1 f-t ,1 1 t 

. .. 
I·•' 

I 

I 
.j 

• •• l 

. ,,., ·:--
'"'~· ; I 

'" :L.1,- . 
.. !r' ,-

,.,. .. t( -

Tr~-i· ·~·"· ,,- . -- -·1 r=·-~---:~1· --·. ·t·~ _;·~~-~.,,,. - ..... t1-~;-1.- ~--~-~]'· -· -J--T ~~i· -... -.,.~-------·· 1 
.J~? ... - -tr]\,---------' ----ic:t.. --it\.- - - . :~,--!Li\. -- -- --rr·'-ll';ln --- l~r,·-1r.i"' _____ _ ·- ---1 ~t.-1.;;-··---J _ ... -- .:.i:.. ,:--- ·------ ~l• ...-- ·---- - i!JI 

l-1 
:i-I 

~Ir 

.,,. 
,, .. , 

_l 

r 1 i1-
~ ~ 1 ---

·., .. 
\• .'.•' 

" 
\: 

. -

El 

~ 

" l 
1 ...... 1~~ 

.SB tl ''r...-;-
~:~~~ 

·-}T--r~ ,.~.r: t.J~~.,.., 

~ -'~~~-~-:~ ___ : 

... - I '• j 
·-1 
-~ 

: :~.~~~=-
;•:r··---

11 ,,1 :
c•i ~- - · 

··-:-·~.,, i··t- "J"'[.;l . I , ... l '.- -~~~~~ 
: __ . __ ,, ____ _J 

~:-j l=-; :_:: j f:i: ::-; 1 f:=-: ;;1;-- - ' ;F---~:-1] I ; I 
--·~.-:.-·=i ;:f~.;-=.·~.~- ·~·- ~:~~-l ~: ~~- ·----·- :.:\~~=- -~----=·- ~:~:-· ::~:=--=====-11 

-~--:~~j * ~:p'-~-~~= :~:=·~ * ~:f _·- ·=~~~-~ ~ ~:~~ -_---~ - ~ ~:~ * ~:~'-~ 11 I I 11 1 I 
. :~·:-1j·'.'". .~~[i~l---. ~-:;.,-:-1·; .r,;' '~~ ~~j- :_:::-.,1--~ .r0Gc .~~1·r-]· ~1- -"l .M: ,;~,T~J-- .noo 1 .~~ -;- ' I : 11 I -~-~1 f'·l"l I ~.·~1 ~'>11 r.~:1 I 

__ 1~-- .. -~.·:J ... --· ~~-~!-':~~·- --~-~,~~·~- -~~,·>c~~:- - I 11 

:1 
;..-. 

"s· 
ul 
I 
I 
I 

~' . I 

,_..Jb - ~·" 

'J 

y 

8.5" 
........ 1 

11 " 
....... 

f 

>l 

17 " .,.,. 

.:. 

Tl~~-b-• ••·l •. 't I pj 

.1 

rrr;--~J' 
I ~c--· 

t:r:•I " 
~~ "7--

~:1;=-
'.Y i-r- -
'='ti.!·-·-

···1"1'":'. "}~]:~: 1~~:2:!£lw-f 
------·--

----·-···- .. - ---,·---·-· l 2 

-. ... ~. 

"'rr. 

l't ?,--

1' 

-H. 

;:~1~, 
* ~: ~-=-~--=·-· * 

'-;:o-Qil·noo -~~ r-J -=:.-DR"1 .noc •.Jo I 1.r.n ui.1i 
~.!_-..,rrc~1.... ~ !.:.~£!~ 

-·------- ----

[ -h--T S' 

- . . ' I I I t1_;~1· '"'"'" tl~~· ....... T1_;·.·-1 ..•... T _;]· ... .,I· I i I i 
"'" l H.1 r;•J >HJ I I I 
1 1 .1 .1 . ' 

r,,,,-1r:i\ .. -· ..... - ..... ·1.01· ir,1:·- ... --.-- ,,f,/·mf\- eel B.Jrr-- +flt-' " 
!.~I h- ,---- .:.1s1 -~- --- ~I~ !.!• -"- -t rNv-,,-

....... L •;- -· -···- .. -- .;~,.,--- -1·-4 ;. 
~~==- ~: ~--= ~~==- ~~f~:~~- I 
----- "" r-- ·---- 11 •1r. 

~'i~,-· 
-·- ., 

>I ,, it * it 

1"P:;;;'.'. '] 
-· ----! -t-+-1-+++++-H 4 s.oe< m Jr; 

.:. I' .:. I' --)1-.••I• L -ll .... Al• 
JU:-1 Jlfr"J 'lHJ 

,, 1 1 

.:. ,. 

L~ :JJI :.tz.1. ~,._~)'°'J~, I 

~i..;n-- Wf, ~.r ?or. 1tir-<1?~111 
~!.ii h ill ... l .. ;~Jt->l 

;ii,~-- h ' . -< ·~•rlJ 

---

--

.:. 
1• 

-lli_.._,I, 
HU1 

1 

it 

-

" ---+++-1-t-HH 

"··-· r,., ft----IH--+-+·-+-t--9 
~' d----1-t-H-t-i 
1·' 1r 
n r 
?• ·----j-t-1. 

it * * ,--+-< 
~11 ;noc •Jo J 

?~11 

-~-~~H.:~. 
.:. 

1' 
-l -t ~A'• 
JUJ 

- -
........ "~"' 

1 

~~~1· 

--
-~ 

--1 

--~ 

o~.11 

+-+--,.a-< 1~1Jr; 

~-<H1Jr1 
~-<m1ri 

anOC ~JO 

(1·~t?V~L11 --·-------rr1 

* 

.:. 

fli&;li 
lf~'..iil' i l~Orll _ ..... - ... ,,-.,. ........ 

~ ....... _II 11 ·-- ... "I• It.I ...,., __ .... ,. __ .. _,,_ 
~::::: ·!' .. ~·;....::.-~~ .. ·= ·-•·11 ..... - ... -, ......... .:;: :~-: ....... :: :.·=~~-'·: 

Cl 

t ~ . .. 
1i 
i; 

c: 

I 

!. 
I-'. 
!· 
i. 
l ~ 

Ii 8 
~ 
f 
I~· 
y 1 
·~ ,, 
" .. t: , . 
I 

' 

I. 

i 
i: 
): 

I: 
Ir 

:-.::.- I l r·· 1 
i?T ---.--I --E-1-~I __ h_T_-n~ . b"-T 1-g--·T-1--·~-----g- OT 11 

................. _ ......... ,,.. .. . ..._. ............... - .... . 

1~--

• 11 
· • - ·- - - _, ___ ....._ ____ ~.......__._.........___,.~. + tt t 'hd ttf' ' rt I S ¢'- . ! (' '(! ¢ h g· 11 hsJ'S!$5 f,.' 



............. ~ ...... - ... - ........ ,. ___ '!"" __ ..,. __ ...., __ ...,..,~-~~----....,.,....._..--- -····· 

l 

.5" 

1 " 

·JI 
lb.ii;' 

~--l_"l __ ....._ ___ L_J _ __.. ___ 1_2 _ __j __ LL _ __,_ __ 1_0 .-_L 

·i 
~ : 
;l 

I 
;iD 
-~: 
ii 
t' 

11-
~ 

;· c 
~: 
. ; 

;B 
'l 
'i 

........ ·-····--· .. .,. ... "''""'';I' ... _ ... _ ... 
- .. _,. ... , ...... ···••lff. 
..,,, .... , •wtlf - ...... -
_ .. , ...... - ... 11 .. -• -...................... ..... 
... I ..... llOfo• .. , ...... .. _, .... ,,_,.,,, ...... _, .. . 
....... , ,, .......... I• II•'•""'' ........ -............. .. 
...... , l J:\'tl 

+ 

g e -~--7 _l_ ___ ~_ 5 _J_·--~ 

I·~ 

J 

' 
c~----
r--
i--- ----

!f:: IJJ 

~--lt--~-, 
,\ 

.... 
J_ ___ l --- -- " L l 

[ ~~~.:~=o-l 
Clo!~ 

01~ OOIJ' l~--!!.L . 

---~ ·•n 
, ·' \":' 

.. 

• l 
..L 

-!' ~,;... - _· .. ~J 
1 .... 

I 
·<.:;:'1 

...... _._-'i;--4-, 

K 

J 

I 

t-

G 

t" 

I 

r 

t 

.... 
~r' 

41111• 

~~' 
1.,:-:~ 

:.::I 

~-: 
r· -· 

i~ 
'B 

" ll 

" s·e 

8.5,, 

11 " 

17 ,, 



•• ·!1 + 

LL 
~! 

!~l __ l_Y _ _,__ __ L_J_~ ___ l 2_. _ _j_ __ _!:__l _ _j _____ .!:Q_ __ j ____ _i=!__ _ _j___ B 
;, --~---~----··_J_. __ ~ __ J _____ s --

l l 

:1 

~~ 
~ i 

'\~ 
•I 

~ 
: ~ I 
~ 
.; ., 
I 
.i 

-ti 
. :1 
I 

·j 

H 

(j 
•j 

;( 

' ·1 
! 

;j 
,1 

·'I 

() 
·I 
:I 
; 

).5" + 
~ 

11 " 
c 

B 

" 

., 
i 

.\ 

.,..,_, __ ""'_ .. _ ... "'' .......... ,_.,., .. _, .... ... 
_. --M•w11 .. - ._ ..... IT~ 

~-"!!,"'.::':::. : ... ~;·.~. 
......... ··-· "' ... 11 -·· •ltto ......... , .... _ .......... 11 

-11 ... ..... ·~· ...... - ... ... ...... . ~ ....... ,, "'' .......... . .... --- • -.... -·••"· .... 

' : l•-' >-ffiL..._U 

II ICll >-'l!U--

ISllll>-2!-U--·.--1~-t-~+-+-1-t-t-~+------------1-----------~---·-------- --~---------' 

~--Y __ l ____ J ___ ._L __ ~ ____ _l __ - --·--··- ---
..,,, 

... : 
" ~ ... .. 
•'. ., 
•r! 
;.jr" 

"i'" 

IK 

r-
.J .. 

........ 

h 

I 
I 
L-

I 

~~I 

I 
I 
I 

t 
~ [;;: ...... , 
;::~i 
,J,I 
1~: u 
I 
I r--

1 

Ip. 
I 

f-· 

" £ l 

" l l 

8.5,, 

1 1 " 

-----··---·- -- -- --, ----- --- -- - j, 
•i7 ... ''··•••••••••••••••iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiii••imi-;i;;--;-;11-;•;;;.-.-;;;-;.i-~;I;.--;;;-;,;-;;,;;--.;.-i;;,·,;;;-;,;·,;;;-;;;-;,;-~-:.::-;:;;;,·:.;;,:i::...;-:.· -:.-:£1·--:.·=·-=-~-, .. lii-~--=-=··::·-=-J·~:.·.:· :.:·-:r===E.:===i==-~~=-:::-l·-L.-~~=-=-=-1· =--=-=-=-=-~"k~1~'f"'±;t ''; ;; , +E;t:- :.f '. .C · -- h 2,+- 17 " 



l 

l l 

·g 

1. 5 " 

1 " 

" 

---.,---- ---

.1 
t 

- jU 

~l 

j 
• lr , 
-~ 

i 
·j 

i 
! 
' 

·1 
I 
I 
'G 

,; l 

lt --;j' 
fl 
'f 
'j 
.; ;-
' . i 

E 
I 

i 
-1 
.1 

1~0 :: 
f .. 
J .. 

.J.1 
·'c ~ ! 

'I 
1--

' ..... 
:, ~ 
•j 

~is 
I 
I 

d 
·• :,--
-I 
.1 A 

. i 

l Lf 
.... ,_ ... _ ... _ .. _ ..... . 

""" -. ............. '""., ..... , .. _ ....... - ., ... ,,. 
1 ...... 11 .... 1ooo1 ........... _ _ .. _ ........ - ..... It··-· .......... _...,.... . .., ...... , ..... 
IC. .. • M• •·- ._ll ••I• U -1· ..... -. ,,,.,..,._,k_ 
"6••" '"C ........ '' ''"''"' ... , ....... ,._" .... _ ........ . ..... 

lJ 

p 

---------------------~.:----~-----,-,----------------------~------, 

12 11 _L ___ g __ __l__ ___ ~ ____ + ___ ! ___ l__~ _____ L ___ ~_ 

1------t----Y •I 
1-----·+--~IU 

"' m n
·--+-+-+--1-4-l--~-·-+--~<-~ 

.:!.1t~ 
~~._._... ...... _.__.__,_......_____u <".<"! 

"'""'c.,c,__·~';~,.,1..., 
__ \}CT! 

1:f 
•l•• .. J~~fl:. 

, ..... .__ ______ ~ 

I 
I 

I 
L __ . 

• jV" .... 

.1 ..L ..L 

J 

r--- ---·----1 
: ~-,-~.;.;x:--;,I , 
L-~-~~)t·,:..: ·~ :r.i • ~ ~~-1-~-.jl.. 

--- __ } _,,,:! 
- - - ,_.,, 
- __ .'..!_~~.: 

- i ! ••. 

- J..'...'' l 

... 1;!.l .... 1 

~J·.a·, 

r-- - - -
i -----
[:~~-~·.=__~--
1------· -

i.. --- • 

r 
r - -

_l_~ _____ J _____ l _______ , __ . 

K 

J 

r.....-

G 

D 

L__. 

h~I 
~ IL.1 
, ... n 

L 
L .. 
I~ 

IB • 

--------------'-'" .... !.-4 ; ~~~~ ~;~~ ~. J 1 

" ll 

8 .5" 

1 1 " 

17 " 

~ 
j 

i 
1 

I 



" L l t 

. ; 

" l l 
•. i 

Ii 

'i 

:i 

~ 
. I 

·-~ 
I 
! 

I 
f1 

8.5" 

11 " -, 

B 
! 

17,, 

lY 
.. ·:·::.:::.;:~-;;. ~· 
.., ··-"·- ·• - ·'"• •n .. 
,_I '"'i' -M t4 - lolo'I --•""'•4'1f.,.. .. -.w•1-• ........ '" .... " ...... ,. ...... 
~ .. :. -~ =~ .. ;~..:!~:.;:~ 
w• ••" ......... 1. '' n ..... _, 
, ........... _., .. - .. ,"~l'J'll ~, 

... 

t J __ i_ ___ ~2_ _____ J __ 1_t ____ J ____ J~ ______ L ___ ~ _____ J_ _____ ~----~~--_.?. _____ l ______ ~---- _l_ ___ _ 

·-cT·---···i· 
I ··r· --·-,--

/ 

5 _ L _____ ~___L ___ ~ ____ L _____ 5 ________ L _____ 1 --t·---.... 

- . '·'·"' c ! 
·" 

··i·· .... ·-~- ~ :'..~. 
·- , 11.l 

IK 

I 

I 
IJ 

~-
I 

Ir .... 
L_ 

r .... , 
I 

I 
~--
! 

I 
I 
I 

i 
:o 
I 
I 
' 
I 
L-" 
C·l 

...... 1 ! -~ i -..1.•: 
1.~ .... , ,. 
1'"'.:':1 

~~:: 
I 
i'-
I ~ 
I 

I • I :3 
I 

I 
I 
1-

" £ l 

" l l 

8.5" 

11 " 

17 ,, 



.. L l 

.. 
..... 

" L l 

, ...... 
"s·e 

,.._ 

8.5" 
....... 

11 " 
....... 

17 " .,. 

,_ !.~_d __ - ~ -

i f i I ___ :__j -

'v 

I 
_ _J 
: 
I 
I 

I 
,--\ ,,, 

I 

::1: 
::..J·i 
~, 

-~~ 
I 

ul 

.i 
•~I 

--1 
I 
I 

~ 

I 
~! 

I 

j 
I 

~, 

i 

I 
I 

1 I 
I 

I 
- 1 

! 

I 
ri 

! 

I )ii 
I 

j_ 
I 

--~-:,~·'.'.~-~:,~··'--+ ,,~r{~J';i-;;~;~~;?~;?(.~~~;:-~kr---~-01------=-----L--- __ '! _____ :r _________ L ___ 9 ______ g ______ '.] ____ -:_ri ____ r ____ r1"'_, ___ J _____ 1_L __ J_ ___ £l __ _J__jj ___ _J __ _ 
t. h I . • I _, ' ~. .••.• .... '..,! J•.! \>''L \.'I_} I 

_B_ __ 

... ----·--·-- - ··-·--··L------__j ... ··•- -- ·- --· ~""="'.....:..="='-"·--.,.~--· 

-.. 
·~--~·-r 

i ... 'j' 

r r \(. ·::; (''"'I I --- -- ·----- --------·--
~ T l· T 1· 

·~~~-'T -··· ·1-Ji-r .... •"· ·1---H-..-- ..... •,. 
,:: . I ~\'' 11 ~ I ' ~·ill 

L~, j _f7~- 0.~·- - ·- _J-r;---n:].-. - -~ - -·--i·'·'- H'...~.-,-:·, .- -i - .;,_.,.·:·-- --·I .:.l',,•..------J- ------- tu-.-..... , - -- - .~,. - -- -- - _,; "'?:l·, - . -- .Jt." i - --""· .- - --; , ...... ---· ··-----J "h-·-·-··· ·------·j "T __ _ 

"·: 
;-.· 

-r 1· 

'.1--H-....- .... •11· .,.,, , ) 
I 

l.r.7- JJ/i UJ1·---\, 
~! .. ~--

. ;[~-- -~=] . :i::'~~ ;JJ " ~!11f ;~ ~~~~~ . t~~" 1 I • , 'I' I "I' ~ •-----1 : .:.···r--· ____ _. t:·rr-- -----, c,r______________ C'r. 

,;··~-··1-_·.:_ ·:.-.. ···-1•·j·'·•: _ ··~~'l ·-;r~-~-.,\._"°'' __ •10 1 "'r.'-r;;1 .r.oc :10-,-J 
I • ' ' I ' ... • ' • I I ol? "?. 

[ ___ 1 ·.~ --·~:·::~-- _ _I L _~-~~ ~,~~~--J L-~~=~-~~~::, _J L_ ~~~:~·~:~--

it 

l-11·"°~,r_.icr,-] 
~:_::!~d 

----·-----

tJ...:;_-_r ...... ,. o:a · lJ 

I 

-~.u -··Sul 
t!.i t ----
:~.c' h--

~t·r -·.. ,,- -:::r---·--
~:1:;=. ~-l-=--=---

I it ,.

1 

__ 
I C• __!_ 

'-;1· -""l'"OC I.Jo-;-] 11r-
t•~•c11-~1 

'-------

l_t· .a lf[.IJ 

--·-· 1' -- --------- ---------- ---------

t]...;· I .:. 
'
' i;-J----···· T I' 
··-··· •-.-1 < I t-r·-4•>\• 

·Ir.r ,,, I 
tLJfr-~' 'j 

--- tl"l .- -r-f-j .tr ,____ ,-4-

---------J------· 11111111111. 
1' ;:-1--t...;· ...... ,. f-T ...;~ ... ,,. (:. ...;1· _.. .. ,. 

1 .i!~ll HC1l :'2:0:!l 

_f.I I 1 
's_!'_.,· "lJ/i :;i:,---JJ,. ... :1---:J]I 

t~-'i'L" ----- tLJf: ----- ;};fr--·---
5.lJ h·-· ----- £\J' -.- ----- tl~ ..----~ ~.' ~~- ==~=~= ~, '!. -- ::~:= ~~::~:::: ~ . ' i ' "-~ -- --- -- ~·r:..--- ----· .,i.,:;._ _____ _ 

~ 
' I. 

~y - - --- - ~"' ~,. - ----- n-:r·- --

' ~: ~~ ~~~==~-~ ~: ~~ -=- ~J~I ~: :.:-~~~: ~ 
II ,. --- --- 11 "; - ·--- - it n 1---

:;rT·-- ---- C•·r -- ----- Ct-\- ---;·~r-~I.""'· 1.;01
1
.,., ,-;.• 1r-.: l·lOl··· ~1~·00' '•lG J I \hr I ,_._,. I I u., . 

. . -·~ •::·~~~---" -~:_~·~-~- _J ! _____ :~~~:~~~ -· 

~lif ... !• 

1' 

·-- C'" 
II •~•-;-

·T1~ill_~;] 

It ;'t-
lt r,----+-M it~:·= 

• ;:~ --j_-- r .~~ .. --
"T.J" ,_ Uhli 

\I·-.~ i!U~t"1 

1• 

~ ...... ~,, 

:J]> 
ti:i111-
wit--h-
~ 

----~ it "r;--
------ DtfT-
'\J .:noc r-10~ r ,,.:;~;:11,.I J 

----~ 

-·--····-----

II 

It 1•-,--

Tilhll;nuc ~~~~1--ti.ti'""• 
{1·\lj(t(JflM 

-------
'T 1' 

r ---- · ---T------;;------r----r----,-·--h ---i---s -- __ ci ____ T_ ---;-·+--e---r-----b-1--01 

• 

1T --,- 21 

rr I ~· 1r.J~-----T•ll-< 1?>111 
--\.~--- r..-J•·i -<llitt~J 

01• - ' t.ui 

.:. 

PDr1 
l:'~!J? 

.:. 

'~!i 6 !Siii ~ m111 
• --<lltlll 

El 

·~~Cl l ·-e::£t-r~'t~.¥-~ :.= 
fl ..... ll• ....... ~· ~- ... 

................ - ....... , .. h ·-" .......... ,., .. ,.. ...... = ::::. •,.:- .:-':-:.~==--··: -.... --· ""·-·-· .. ""' .. ....... _. ........ -... - ..... 
hl 

~ 

Ir/' 

s! 
I 
i 

! ..... 

J ;' r· 
I. 

a!. 
l! 
:1 

J . 

---1 

:._ 
p 
r-
!; 
i . 

~: 

H 

-1 

!. 
i ~ I: II~ .. -
1 ~' i r·. 
~-

, ..... 
r I 

I-· 

I: 

I 
I 

~ii 

~ 

"l l 

" l l 

"s·e 

8.5' 

11 " 

17 ,, 



" ll ,""ii ""'---__ 1 Y_---1 __ 1_J _~ __ 1_2 _ __._ __ 1_1 __ __._ __ 1_o ___ L __ ~ ___ J ____ ~_._y_ ___ ! _____ L __ ei ___ _J_ 

' 11 

•'II_.,.._ ..... ._ - ..._. """' ~·--·, ... -....... . 
c : :.;"'":.';~ .:,~ ... :~ ·;:::::: 

............ - .... 11114'f 
~ J ..... , ............ --· ....... ~ . •· ~·•-··-~-•·u 

K ~ ~~~~ ::;·~~*.":, 

., 

. I 

. ~ 

'~ 

'i 
. : 

ii 
!l 
') 

•·· t lJD•> 

'iJ .. .,, ")-

1 llUI ;.-W 

U"J 
11 ,, 

7 " 

d ., 
t 
I 
i 

~L 
. I 
·I 

d 
;~ 
H 
ti 
'.I 
I! 
:1 

i l 

.!1 'li 

c;~ 

. - , 

~~ILll ~L-U---r-+-+--+-l-l-+-l-·t-l-l-----------+------------t---------·----1----------' 

'----·----------·-----------+-·-----------t-·---- -------+------ -

5 ] "l l 

J 

.. l l 

I 
....... 

H 

G 

~I 
I 

D 

8.5" 
....... , 

.. __ ., 
l'.c 
.r: 11 " 

• 
B 

1 7 ,, 



L l' ~-;..-r--1 _l '-I 
........... _ ........ ._~. " 

_ _.__ __ t._J _ __._ __ 1_2 _ _._ __ 1_1 _ ___. ___ 1 g___J_ __ q __ J__a_-* ._7 __ ~ ___ Ei __ _J __ ~ ___ J_, ____ _.__ __ J _ __..__ __ 

• ll 

s·e 

I 1 " 

17" 

·.·~:I .......... ·"" ...... ..u·. r .• l'I ··-tr• ... t ............... , 
....... u ................ --....... -......... _. ................. ., .. , ...... .. . ::I( •· " ·• w1 • .,.. •u _, .. u .._., ..... _, ,, .... w-tM 

:1 
J 
i I 
j ., . 

:i 
1 
~ 

~ 
j _, 

~ 

. ~ ~ 

~ 
·' 

-··"""·-·••11 ........ . ......... -----··· .. 
flll I) :!g·!l 

t Jiil' ) ' 3~u ~ 

11a11>-·~·0~·~·....,•=--------+--1------------t------------+---------·--------... 

1"C..~'.al0 
LJIO 

I U•\ I r-~gr'!'I-· ~--+-...----

l19ll) ''"""·· ...... ·-------;-r---------..... :"7'-;~----------,.--r~.,-----------~----t-----------.c"T--------------+-+' 

. 
I 

. i 

.I 
I 
I 

~ I 

! 
. --.. ' 
Ii 
\I 
«b 

,i 

'1-

.-1 
' " .l ~ 

:B ., 
} 1 
Ii 
.'I 
.:r
• i 
~I 

ti ., 
:,A 
., 
.. ~ 

" 

'---'"'"'· .. -'"-•....._• ~ I J ,e,. ~ 

__ ..._ .... ..._,, \f':Ot 

J__ ____ .!:._ ___ ·-- ··-
4'111 

J ·-.,,. 
j ., 

~ 
' ..:: 
: 

G 

~I 

t.' 

I 

D 

, 

~ ....... , 
b~: 
!-'J] 

I-~ 
18 • 

I 
I 

"l l 

u l l 

"s·s 

8.5" 

11 " 

1 7 " 



'' l l 

" ll 

8.5" 

11 " 

17" 

• i 
'I 
l 

... 
~I 
;· ~ 

. i 

( 

'.I 

6 
.! ,, 
I~ j 

. i 

... 

-~------L i2 __ L _____ ~ _____ l_ 10 u ___ l __ _a -*-----'· _ _L _Ei _ _....__ 
g 5 .... , ................ -._. 

"""''"" ..... -" .. -····-.. --11· ................ , 
-·1"'11""•""'- ..... ··-- ....... -.......... -

L _L_l _j__J _____ J __ -~------l ... _ --~-----~-- . 
:ut 

: .... ~~.:=:r:;.:;!;,-;.:;...·:~ •I _,,,.. .. _, ,,to,..•-uc ... ...... ,._ ~ .,,....,_I',..,.._ ... , ....... - ............ ..... 

ll..,.ll'>-'-"'W::-r•""'"~~~~~~~~~-~~~---~-------~-----------~-------~--~--~---~----t--~-~---~-~----~-~--i-,. 
Cl"'fAL))-~1 ~•'""'""'" ..... -~--....--~-----------~~-~---~-----, 

lllCL<l)-..... ~-..w.1-..~~----t--+--~~~--~~-~---~---~~~--11'-'1. 
!L~;JJ)-·•a•~IQ!,.., _____ ..--t--t------, 

__ _j 

-:-

lY 

r<Bll)-·""-"0 ~·~·~-+-l-t-------~ 

:f-£--'-"'.&.-.-t----~:0 !llJL•l 
:J-L---+---!Wl.~ UO lJI 

..... _.....,_,,~"' t ur l"tl 

..... _ ..... __ "' ri\.c:a~, 

...... ""'°'"""""""....... , ,. l -i l 

-:-----, 
,, ... ;--\, 

:..i:!....-'.1 
P • l : Le.'~ Ir 

:..!.L___; 
"-' l.i.I_ ___ __ !~ ~ L~'J J f 

:.!i.__....l.L ' -
"' lL_ __ _-~ !I·. ,.l~J f 

l!L__ __ ......... -
~-1.U ___ J IS ·.£1'.d r 

f!HJI >-rca-'G1 

t_. 

L ... 

I 
~ 

Hn!Jl!ll·'1S 
li!~· 

,---------t-----'1D l"' oour 

'" 

•lV" 

l.~\J· ... ~,..,..-- -- -------·--· ----- -·---

J• o . L_.!il!___ 

• tv• 

~'tl\1 ·"'fl 
le!~! 

01.., nou• ..!.. 

.L L 1'11"~'1'i 
ti. 

'-- ._ ~~ r l~----~:"_&j_) fl"!J'~Ht~C~J 
'1 .l7,J,.l!.. 

________ } .. w· i' ... ______ ----·-----------------·----.r·-6.) .. c• 
._ ~ r ---·-·-·--·---------------------- --·---@""~ 
4 L1:-i r -

tJ4Wf I 
l:. .. L\'\' 1 

'"" >-""-" ~~· 

. 
1 1 ~ 

r · Jl .. , 

I 
I 

..L 

~, ,., .... 
1 J ·,_t r~i ... '.:'lnr~rJl r--, ?-.-- "' .. Cltlrli0:11 

V.11 

I 
, ~J'1 

l1'~'' '•''"l"i" - - ,. f ~60 i t' .1,,:JI 
. I 

----.1.o~ ' 
----'-r'' 

----:10• t ... :JJ,4 

l.l· 

.LI ~_,~.· •• , -· -) 

- l '!.J: ~ .. '-- +---':!.! \ < .ro 11 • 
. ~:..,, ' I 

--- --- '~·~.:.:..:~-- J 

I 

' ·I 
I 
I L. 

[....---:,.......... 12.- ,._., 

- - ------- @;'> ,..,....~r. 

J 

G 

D 

n;l 

~l 
..!11 ..c 

J 

I • 
18 

I 

.-. 
"l l 

LL 

8.5" 
~I 

11 " 

17 " 



Ll 

ll 

.5" 

1 " 

~l . , l'-1 
'·1;._+----

~ ..... _, .. -.......... .,_ """ 
~;j· I ....... _ ........ ---··· ... .. -._ ... .,.. .............. , 

... 1 .. u.-.. 1 .. ••""l'h'•-• .. ,,...,..., .. ., .. .,_, 
' ' ::. -~,...;::-:.:. .. ,:;. :::::~ .. 
'( ::".:~;,·~-:~~~·: .~ .. -:::::, : ;:.' ......... .,,_ -........ 
I 
I 

I 
l 

:I 
-,~ 

. I 
''1 

E 

' 

D 
' 

I .. 

·• 

13 12 Ll J ------~~- ---- L ___ _:! ______ L_ -----~----*°--! ____ J _____ ~ _______ I _ 5 l. 
IL•Ol '- I.ill.·" '' 1· 

llJlll >-""llo.;·;:..•'-"'l'll_.._ _______________ -.;;~+---------------"""IT""-+---------------"""looor---1---- ------------..... 
tl•l ll. , ... .oi•u. 

11911 -~ 

_J __ J ______ ,~ ____ J ------ ~-----

/'1.".il--,g 
!1!.l -·6;~ 
"!'° .. <E_--;> 
"!L QFi! 
,.,'t ··0=~ 

~'-\.. ~~-~ 

,"!\ ... -(~ 

~'·'·-- ~::) 
-~( --c:) 

.. ~'"- G 
"!.o'f.i! 
'!!I\ ~~iJ 

"°!.i.LQ 
~·;L([_) 

-~:) 
~-1-c.~ 

' 
----------------t--·--------------------·r-------------··--·-

:1...-.l:V 

_o 

~ 

" 

_4.'I ·''.ti.~ Jt(1 J It di\: i. Jlf il'Cl JI( 'aftl JI 
----,. ll"C: JHl!tet U' "ltC1 JH lJI(\ JI 

· .ic u 1 >-!!J!_ 

·~ r •\tlf L1 <t... I j ., _J ~ -vvv--" """ ~·""'-[:'-'- "· " 

~L_J~' ,·:-~q1->-"C-:I -~ ==-~~~~~~l~~;J~l .. ~~\i;µ1[·::.:·:~"""' .... ::~~~;~· _· ·--1·· 
'!ili_;J; -2' :~- ·---·- - 'i:z• >-0!!'--~3fYT= ~I ~l ~ a r '"" ,._l!:•L - .. ---- - . . -- - - - -

1~, •I -------'- -lr. ~ -- ·---- ··-··- I l1·--, 
.. 1• l. Ji.'1 • t"1'Vl .. r Jt • ·- _ t- \ . -· ;·1a_ t~10111.-~:;;.-,--7":- - I -lf lir1\i"ll L ~,·~:1 --- ;: ... _.,•'!" .... 

.I 

3 

~· 
ij 

:·: :~1l _J--------1 -<-··~~~:==-='.~:)[)- I r·· """' ~ ... Ill).-- -- ~-11 .. ~:-: 7=---::~-=-:....l ··[·-- .... [ ""'! ••,l'"' •tJ ..l.•~ j irtll>~.--···---· .. ·--·-- ··1 -- ··--·-·-- ''-la. "'-'- ·1 .. ,., ""'"I.,1 .. , fl"41:J 1_ ' 1,..... ·.______ ' 1 'l ,.. I 1,r,,1 ·--
' ' ·\•,.~-Jt,,,,,Jlo./\I'.,·--' , ..... ,\ ~~.I I ----·----- . ·~ 1:1 - I -· . .:J, .. ~1- l'( '"t'Ll.)-!7 ',.trtn,--·--·"--··) ? ,!~ .. -- ·~1LU c!r1l~ '1 ___ ... 

~ ..... >-- l ··- L. - .... --- '" ~.. I _, 1---- ..... 
,,..~··8") ·------------------- ,.,.1.. ·Jtll>-::o.. __ _i._J ~.. J"'·· :-.,, '''1 I t1q'"v·~'i _____ ~'lf?,, .. _,, 

""• • :--.;I ' l •• '''~l •------· •,r111 >--··- .. •---···-.. --··--· ., '1'_,_•_ ,,. ' l ·-- -'·' lliUl >-~·-··c-·--------->L~. -- •:r . .i ,>-·'-··---~ L..:_'~ o••r·t ,~-..,,, 
-- ·~··111 )-·--=-- ··--) y t----·· ,~~:~~-;l !~--- ........ 

L~~!--· ··--· 1 - 11• :;:!~~~~~~;:.~'.:: _ ·-·- ,~~i'..V,l;_·--"'~'"''"'' 
. h'R -'- '"' l:'i?; i-. .'-IT1) ··,:~•l "" -~~0 \ - ,.,,~., -·-------·----·· ····---·-- -----· .. ··-··-·· .. ··· ~~'.J.;:)j.v J ' '0 11• J_.!1.";:-!H;"'C1I Cl~;.!) )--:.L.-'4 l'if'•i1 '.r__Ll' ~ d • r~. :1 .:..... I"( .'\..:~ ,n.111--~lt) '..:C:t1) 

llll~l >-R_ __ ..J.. ~~- r· L·--~~ .. }--.1.·-v.~L- LI lfr;~ 
_0./ '.17 illlHf~liJl . ...I••'• HI ·~·-~~-'I ltl II ,- -(;ii;-,;;/ !\",';·r·(·:,-;·, ___ ,::_-~., __ ·,-_,;. -r L_-" r -· ,-;· 4 ,··L·:· ·1.- ] I 

.!To! ~·--n=~,. · ·.r.. •1 I \ , ~ :i r ~ - 1 t l 

I 
[ 

G 

.\ 

1,, 1 ... 'PP>-lf:=r_______ ---·-"·.:8 ...,! _. __ .,_ .. ,_,( .. l.Hl r-- ~:···_;~::~:"- ---.:.----~-:_:::. ___ . _ ., _ ~-~----- _ -~-- ___ : 
•• ~~:;·.-~·l::.-.--.--~,q-~-.-.--.-~T.--~-.--~l-~J~-.-.----.·-~r.··-.·-.-.-~1~7~~--.· .-.-.--~r.--.--.--.·--.·~c~l····.·-.·.-.T~---.-.. -•.. .:t~u~· _·--·-~r __ --·-· _--~·q:..._..Jr ... · ... ··_·_·..:a::.~ _. _-·_·--=~t~:..-_._-.. _---_--.:.1_-_-_-----_·-..1.1_--_·_-_-_--..::-b:!..---_--_-_-_TL.-. __ ...... , __ .. _T.: .. :.::::- . ..:i ;~~~~ -r-. _l·'.;-'-' -- ;J...:"'" -'-- r..~~-·~-L .. --·~ ... :~·i:..~-_ .. _ ... __ J_.:_ .. _. __ 

.. l l 

u l l 

8.5" 

11 " 
• 

1 7 ,, 



, L l 

' ll 

8.5,, 

11 " 

17" 

' ~ 

;I 
, I 
~i 
I 

-

I 

i 
J 
' 

'! 
'I 

~ 

e.: 

,; 

I 

! 
D 

' I 

.\ 
; I 

·iT ' ...... 
( 

. I 

,,,.,,, 
3 

'.I 
·I 

l'-l 
..... _ .... _"'""'•._ ....... 

... . -···- .. ~-·· .,,, -............. , ......... " .. 

.. , ...... wt .. _ .... .__ 

-•-•~•w _ .. •1t..i·-• "4-•·- ................. ..... 
.... ~ .. "' ... _ ... _, ... h 
....... - ...... '9\1 ........ ~ .. .. .......... -··"""'•••' ...... _,, ............ .. .... 

__ 1~ __ _L ___ _!-_1 _ __J_ __ ~ ___ J __ -2 _____ L_ ----~- _+_ 
.. 

I 1 b 
·------·- ··------···---·· L _ __? ______ 'J_ ____ ~- _L__J __ _J __a _______ _ l__ -----~-- -----

" l l 

, r 

" l l 

G 

17 ,, 



" l l 

" ll 

"s·s 

8.5" 

11 " 

T 
. i 

'.~ 

I 
I 

-; 

I 

'i 
;j ,, 

--1 

..... 

lJ 12 

,~..._._,_~a-~d 
l.-<m ~ 

'.OI' ~t~r~---------·-- ·-
hv:·)~ 
l.l"t.1 ., 

..• 
1'• 

" .LLv,r,-L---· ~ .. !L 
JI • ~ 

1, L ___ .,_,Vl/1,.-1. t ti , 

·~ JI 
J'f .. J...iJ..".1vv..L---.. ~-~L .. 

JJ -.~ 

"It '1, ___ .J...J>.,/'./\r..] ___ ~.-_ I 

II 

·r 
.l.. 

.r·-----------------

r.~-.:~-~; l~H "Ii 
'Hl-t u Li L!.1_'\fv\,-_j__ _____ J.ti.., 
~"!..I lB U •-1 

'°" .!1 J--·----"-¥1\,-L-L'-l.., 
.. J 

Jr~------~ ....... 
JI ••• 

... , l.L.-~14v-.i..';..._l 

lJ 

Cllli!I 

'• ~(llCOI 

flSA'ii)r~-

·• 

-;-w ... d·:~"i 
l~.'?J 

tilt. ... ..!.. 'n !feJI '..L _•J4..!2_ 

?IJ .. J '·QU, 

-- ---- ----·--- ----··-----·-- ----- - t· O!:':it.)111:.1 

111·1· .,, -·. ,.,.,,,>-~~-- ... G-~" __ ...... · · 

,,ti.._1 •I 
C.'1._'.L•i? 
~- .. "J 
c.u....---=t.,'1 
t!..L_ .. ! 

r1.:.: .. -'Ii!. 

'.':.ct'>-~_L_!_)-~· f~l.:,·.~· ;:r~,.~0-l------~-----1-·- -- --- --·- -- -
, r;Jl L_ r;.;:j~.;-.';1 r"';··-;r,t,· .. i 

·~:.i )· ~-';"_,_ '.":i - ----·-1- ll-LC.,-~- ,-;;-.,.;-1 h n .l!L_ "' J 
---~ ~·--~---LF-1 -'1~ I ·.;J__J .{-:-:-' '-G=- ~.:.:·, . .!'..'. L.~ l• ,_-,-.-, . .l~ - ·:.:1.' 

·'.r ·.·rn· .. _.,!..__ ___ -~ ·-:-~=~nh, J1=;~Y.,-~: ~_:_j1:~~~~ :t;~~-=~~~ :· .. ·:_._~_:.'.r.-_~-~~~.:.11:~~ .. _~_-.:~··:.·.: .. -.-.·~{r·~ .•. ·~_··~.:~;.~--. .j CL'0\1)-~~.' - . ___ .i_:__ I ' .. L_l•i•c'..•r~·-~--~ -· -.!" ' -
~I .-·· - -·- -· '.:!!...:.__ - . I .t ;J.._ - . -.' .,!-.~ •. ~." . ', ___ !.. ·,-.'.·.· t ., ' t ·"'l' •· -- ' ' ' 1'< < r: ,,; ... 'I .\.-..:..\~1.__ ------'--·Jr-, ~.·;--··;, .. •L~'- 'G_-·-;::, -~-;· :·--.\ "':..:...!_. -~'-, ' . .' 

i .,.,1;d'>!L. . ·--1~J--.JJ I - -- q1:.~.~t1~'.1 __ .. - ·-·· ,_~ -t0'1,J 
,.,,. ;...'.'. r-:::,-~ ~ r· .·~--~~1~;1 . .- - - J '!... l 

:-..! ,,.~" •. . . Luo·-'" .i s_ ____ '!.!.L ________ _ .. .il.f"'.,.,.lLi:rL"l'..I.Q..~ .,,.11 f'"1':;~~ 
, · ...... 1, '-r.'..~_.:.__ •. LL;_.- J·-··r··-----U c·,. • .1 ~ l./'C1-,~ a.::... lLr.,c-,:..-.. .. ~·~ r _.., _, ,,._ " .~ -- 1.: -2.,'' I,-·-;;.-; 

.t! l .. 1_..1 __ fl-·.·~-'.r-,,~-~-~."' .... ',.;-11 ""'--·..li·••-l"' r -··-··"· : L ... .rL_r un.. __ :J..,,:L-7, 1 '-':..!~~, 
~ lp '4 ·- I .. 1"1 1 ' · .. -- _·····-::;c-, .. .,--"'\... . I . - L ...•. "-'"'' ·-- -·-· -. 

~ ... ~ --~'L....t L r.J.:.. __ .: ''--i.;-! t 'J ___ ~Ll...:.. 

I .''.~;_._):..·.. F--_-=-.-_-_··-_-·.·-'-~~. -··-·, lrj- _>-:1· r._;l__l, .._~·., .L .. -~f_j). y I ,'~'.,\.•1.7·1"~r -~--;~~· 
. - ~-L' L 1"4_1 ·~- ---- , 

._.ct.'\.!~·mi 1·1<>111.~·!TL __ :-::--.·:: .. :::-_·~~·· I W;'._.l!;_J 

"'"' ;-'·•Y._ .. -···--- ·~~~J---)- l 'r·~{;w'!.-~L-- ---
-·- - - --- ··· -_ ___ ·-- - _ J _.J(..-p)fllC.'tlf:'\1-ut 

., 
I 

f! .. :~~~ .Lv.-:;-. 
·-··· I 

~1.:.1 

.. -- r-.
'· ~ 1·.--:- --~l ,,·,.-, .. ,, 

--@;")··0:1 h 

G 

I~ 
I 

i 
I 
I-

"l l 

" ll 

.._, 

8.5" 

11 " 

17 " 



-
IC 

..... . , 

" Ll 

H -
II 11 

..... 
. SS 

Ci 

--

8.5" 

11 " -- D 

17" - c 

22'' -

14 

.:~-" 

I 
/_ __ 

' - r 

I 
i 

J 

IJ 12 " ' • 1 ·----

+-----
f~~ --- ------

-~ll,. ____ _ 

• , .. 

l 

... ,·~~. 
~'"!! _.., 
;x; 
:~ 
;(•"' 

I --"zz 

- "Ll 

-" l l 

-
G 

-

8.5" --
11 

,, J 
~ -D 
-1 
). 
:j 
:j 

' 
"' 

17" ... 
I i 

,~I l 
'j I 

I 

t 
i2 

_j .. 

... .... , .. II.Ii-.. """'""" 



.. I( 1• 11 " IO ' •I 
1 ·---- • ' • • :a .. t 

L:D 

LOil . _ -·--- ---, ~.,_._ ___ -~r-_::.::, - --- . r~'\-~ "'ill_ 
r,,--.,.- ~,L._.,..1 ---l<ll.LJI ~" , . ··----· • ·--·----. 4 "•• I .,I ~14 ~.· • __ _ 

-~ .. r .. ·t.;~ ~iir--
,,. '1 ~ I '------ ·- - '~ •SV• 

I( 

,~>---- ·s·•. 
Wc.i-l 

_::~1 

-- --- --L~=-------=-----=-+--"------==-. -_ =-=-i 
.... .. zz 

-.. Ll ..Ll 

H H 

11 ll - - j " ll 

- -- f .. s·s 
l 

G 
c. 

--------------

------ ---·----

--

8.5" -
11 " -
17" -c 

22" - '"'~ r-·-~~ ,,,,. . ·•enll -- __ ._ _____ .. -----
---·----------- -- ----------------- --- ------=---_-_-__ -_______ ---·---------------------------

I 



-----~-------------------·----·-· ..... 
II " IO • • 1 ......... • ' 1 

-.. , -.. zz 

.. Ll -"Ll 

H -· .. ll 
.. ll -

G 
Ci 

- ,_ 

I 

8.5'' 
8.5" - -
11 " - 11 " 

D 
I> 

17" - 17" 
c 

22" 
... ~. 22 

I 



--- ,. " " IO 

-., 1 

" Ll 

, ,,~~-F\~1~ -,~'~ ~ --J 
-··--~ I ,lJI' I ·~ -~:-0 -: r_:_!~iit -~~ 
' ,:~~ ~ t.- - ---- J' ~'ljZ -

Ltu. 1- - - _J 

"-··-· --·-----

- --- - -- ---~-----

.. s·s 

.. l l 

-· ' 

8.5" -
11 fl -

D 

17 .. 
,_.r 

r. 

22" --
I 

• 

- ~·1. I -

~~ 
-~:r!J: __ 
il"TICT,111) u-.rnw' 

(X14l 

- I ' 
1.SC<I --

• 1 .... c.... • ' 

I 

~- M~7 
10-~~-
I • I 

_o_ ·o 'r '" t>?'lr.' I 1-- ,--1-/ 

, 1 

-.. LI 

-"q 

-

f -

8.5 

11 .... 
D 

'" 
t 7 

22 



-

-
.. ll 

-" l l 

-

·-

8,5 II -
11 II -

17" -
22" ... -

H 

Ci 

D 

c 

~ >-·-· 

.. IT __ -··•··-·· 
~m 
14111) 
(l\4) 

(~~i>--
-~ JI 
.'<:4 

~.:;. . .L_ 

'- - _.; 

"UJ 
,,-4-~=w 
f' .:+---· --~- -~ ;;u-, 

.::L- - --SVMiiTi 
" 4--- --·~;;an 
: I )of-,. - ~T.U-4 
I" -.. :! ·-'~~ 

-

-

-
.. 

·-

, -

...... 
D 

"' -

• 

"zz 

.. L l 

.. L l 

., s·e 

8.5" 

11 II 

17 II 

22' 



-
IC 

-
u Ll 

H -u ll 

-
G 

·-

I 

8.5" -
t 1 " - D 

17" - c 

22" -
I 

-------... ~__,.. ___ .........,. -·-··--· __ .. ___ ,. 

14 IJ 12 n 10 ' I 

---·------· 

!!>I •hll 

~-~ 

•\ -''">---y-------
1 ,------

. i 

I 
! 

fifc' 
(6J1)' 

~'> 

H'PTC' >-
1""8) 

~>-
(~111 

~;·, 
'V4l' -

I L'4 
~'iv . 

~- Jl;,i -~ 
.~,,,. -- Jct '' --~ 

\ •coL-.;.:1 ·~ "ll: 

~' ti j: :l'Z"-
1 

_Pl ~~ ~' -~~ ,. - ,. "' 
J ,, 

-~ ,,A,T -----=-rl"' 
--=~--ill~ ~~ ,, .. 
~ ~ 

iOlil 
an;;. 

-=-~=t-~~~~;-+---+-__ --+----

-___ J __ ~-+---4---t---

r+-t-t-·-rt--T-j~ 
;;-till" 
~l'l/l~ 

t-t~-t-+- > r'i: 
'"'""H-+++-1-+-+·•&r .. 1 

~l 
(ICJ)<.,,J'-o) 

-- --- ---HH--l-++------1--+-·--' 
_,_""'",_.._,__ ---------++-t-t-<>-t-~---t--+---+-----<>----

L 
----+-+--!-·------~~-------

-+--~----~----<>-<---<-----------

... -•-+-+-~r.;~.,_· ______ _, _____ _ 

7 • ' 4 

" ,. . " 
1-· 
1· 
! 

I 
-i 

- -- ------- __ i::z_ __ --

.... ,., .. 

2 

: . 
--·-

--1 ·· 

l 
- ........... 

..... ..,, ... 

t=---1 
' . l 
i 

• 

I 

I 
J 

· 1 

D 

m 

' 

- .. u 

-.. ll 

II ll 

-

-

8.5" 

11 " -
1 7 II 

2 2' 



14 IJ n 

-

II 

..... 
II ll 

-
G 

8.5" -
11 " - D 

17 '' - c 

22" -
• 

10 

... UIONCS hue 
= 

~-t-

v. 1614 

M ;914 

~· 1-014 f.iF-- 'lo~ 
~~-- _\)A1 
AUi' -fY;.I 
~· )Ht 

~-F'-

IUI' 1£14 

().. Y.I 

e>: JBI 

l-ii•1 JGI 
7c.i7 1at 
fii-~ 
7-r--·~ 
(:II :;GI 

W--+fu--
cc }H\6 

((' ll!I+ 
CO lGI 
co· '18• 

rn 11:14 
(£ l~ff 
17,---~1r 
c•-· -·1it4 
~--+=~1 
tt•~,--fier 
cr5r"- --'!;~ 
(~~· ,i4-
C"'l ~I 

~ lEI 

------+-...., 
f----f----
~·f,l,I~ 4(1 

:i !l~C 

~· .. -E~~ :±.llll ~Ai 
:-0 11!4 

Ci> ~'4 

~..:.~ ::ill •c. 
~v~ Tei4 
-~~8 
Co';Z Yl4 

Ot.O' "iii 

f."~~+l 
Ci7 1£1 

~•:0-:1ns !:!t 

~~~ 
!-"~----+°~ 
1----+---I 

f-;;,o !At 

~-~ 
S;-·- .,,.. 

!fief !£\4 

:·e1 lJ" 
~-~ 
LJlt~·lNT! jLt ----- --

' • 

';12·91 lOI 

T(A_I_ 

T(A)' 

T(I) 

T(S • 

'lo<I 
Xt 
'IHI 
)Cl 

\.!Z _,,~-·L •4·t7,,_,·.!~,2"1-!oo:'I, 
3~· ~ ..... 3~··'~. !~·:..!, .... ~ ........ 
4=t-'"".::i,"1L·:.~ ~i' ... ~ •• :.2.-

:t 4.. '.;_,! .. '4 :"' 44 - ' ?;,-i. •• ! . 
S1 1 ~3-;:':.1,2:.!i-2..'..,.7 

,.----- -'------. 

7 ...... 

Pl 

~l 

~ 

t.17 

D'8 @ 14 ~ 

tl'11>-@(!:: :-.011 

1<'•2 0@ ;Al) 

IM @ :.114 

@n 
@ i. 
@a. 

000-@ <B -OUI 

001 ® 00} 

004·-® J1 ~ 
DO~ @® 001 

001 ®@ ~ 
00 ®@ 0011 

0011 ®@ to11 

001 ®@ C<l•J 

®® 
II' .. ®@ 

CX:!ll ®® !1:81 

®© 
Ciii ®@ OOT 
Ciii ®® ~ 
W4 ®® ~ 

<D® 
®@ 

tm- @@ rJ;;1 

C(;TI @@ ~ 
~ @ fim 

®@ 
@@ 
@@ OllS 

®~ 
@@ 
@® 
@@) 

-
• 

to101'1 ® 40 OIO•) 

'"o" @@ '"il•S 

@® 
,.~-@© ·~t 

"'Clo2 ®·~--:it 
"'C~? ®@ 
iiiii-®@ ~ 
iilTI: ®@ illTI 

.om ®@ 
;.;m ®@ 

®., 
~-®@ ~ 
~ @@n 
~ @@ 
;w; ®@ 

@® 
®@ MQ5 

t'U ~ !;.,, 

.-J .,. 

et 'tt•e 

' 
··l~V 00 -·•1,/V 

!I';;(-(!:)(!; !=~ 

""0-G)© .... 
"''l.-Q) ~ ~ 
'"'4··©0 -.s 
~ 0Q '1111 

P•I C)@ >*! 

~ 18-CDG 
0(] 
0)1) 
®® 
@@ 
0@ 

•t.o @® •01 

i-t2 @© '11; 

P04 @@ ?CS 

POC. @@Pill 
Pct®@ ?ti! 

PC ®® PD11 

~~,r- @© n;n 

ltl4 ®® ms 
orT/l-®@ 
r·~-®@-91•1'1 
~ ®<3 !J<TI 

:w.m ® ® '!R'!J 
l•-rz-®@ ~...,., 

p;;jit @@ !N'l 

f'tT @@ 91ffii 
)Nr4 ®@ ~l 

6~WT14 ®@ l•TS 

ef'INTI&. ®@ ~ 
Piii-@@ M 

@@ 
®@ 
@© 
®® Wi 
@® iliil 

@® 
!'¥~ :'" 

I 

4 

J(.A 

JJA 

. -.. -·--·--···-·---- .. ---·~-.... 

2 

~<t t:L'l' 

:4,6' 
~.\~) 
~ '-'t: 
t',:1, 
;J1, 

},\~ ?N 

~.~:~~ ~·' 
,),:J"_;, ~' 

.a· 'l)(T. (jQ' 

..... ·~· 
•2' ;..-
Ml'· :',/)· 

"19) 

JIOB 

. ~,-5' ... 
~t ~j 

"ll:: 
t•L)'", 

(WAI~ '*:?.!... ... " 

HD4 

~~ Q-~ ©~ 
2 !fji;TI 

~
@ 
® 
CD 
© 
© 
© 

-!Ji"1'1 

~ .. ~ 
S}i~ 

;r .. ~ 

~ 

• 

"'" ~•n lfirt .... 

..re 

k 

-.. zz 

-.. ll 

-"~·s 

f --

8.5" -
11 II -

D 

17" -
22· -



-·r-~ .. -- L -· - •... ,.,~,.., ··~ ••.•.•. .:.•• ...•. · .. ·• ll•l .. , 

__ ._. ____________ L ____ ------_...-_ -------------------.T!.-----_--_-:i-....-_--_-_-_-_-_-_-_r_-_-_-_-_-_-_-_-_-_-:_-_-_-_-_-:_-_-_-_-_-__ ,_,.._-_-_-_-.. -------------------:--:--:~::::::::=------:::::!::::·.·---·~~----·-·--· .. •z.-_•.•.·--~~~·----·----•.,.•1•_-11111 
D. , .. .,..1 tiC1u.& 

. G 

·~ ... ~, ... , ~·····, I , "'°·'' I 1 , .. "'"' 
.\"l r..-,,.1. t :,. • ·,. •, '"" l'c .. :; r1 \5 
.... .: •••. ·'"~' "' ••..••• :...· ·. ,lo.-·-.A 
lMt ""l '• ...... •" f. Olw,. I ~•·\. h·l••"it,,1 
·•llf\ ........ ,·.;1 •. , .... ,,,. ............ :, .. 

•• \ .... " '~ ............... ,,. ...... ~ ..... (, 11 
rt-••.trt: iH !fl.••,'"""•· •t f'1n\tC.Al 
<. ~.ftl '01 1 •i l· t.:n,,• 111-,.,t••.JM~•Alt 
, .... "II 1Mf £1tlljl• ... t.Uf •111111N •.A....-.stt••t:IUtl .... 

!"·,_ C· 
(--.. 

·~oJ 

r-;::i G 

r--1 
,, I 

@ 
,, 

I I 
L F:DI 

I H D$P•! 

r-----, 
R. I I 

2. I .7.2..0IL H-----

I ~8.Z.O I 

18 I @ !3 

I 

/"":'. ---'-"'-'__,cw._ I 4 
~ L ;:_ \~.1,>- ~ 

,4.I (Vi\ 1"1 7 
(Y------+tc~t-t------~~.r-.. 

I 
I 

~L-~ ~r---'-3_1__,~-~-e ___ e _ _,.Jvv--e 

I 

I 
I I 

I 2. I r.::;\ ! ':) ..,, I I .- ....... 
. 
1 

1Si-+-1-------Jo1/V'v·- ------- -----x~ 1 X<0,) ,.~vR 

I LO"'-D "''TI 
F'UTURE 

(_!--..::.~_.:.Y.:_J 

L ___ ..J -·' -· 

CCtA F-C.t..JE :~'l -1--,-yp-~l N ••. Fi."<T r.oj 
:.::=..--:::___==-=t ___ ~--====::l 
F.1 I ;...;J,::._ r~1P I :.i:...:.- ce.~ 
~~ j;;;-;;;:;50-:. ---li7070°21> I 

.JI r '.:. P!f-1 :cc.. ~-ir.:.-~00 S1 
-----1 

-------+-· ------ ----l 
. I :.i~~ ·ul - :Ot'.'!>-< 2'~1 J 

[.:.: '~:-~.: :; ~ .,.- 5'7~----
1 ,:_,.:: ~ ,:.r·~ j i.:.t::. 
[----·-- ·- --··--· --------

... -. ;;.· c: .• _, 77;.;. ~ 1-:.·70.1=:.c. ~ .:.. .. -:.::._ __ ,_~ -· , J 
I : ' .__ ____ _l ____ _ 

l·t?E.V 

@.] 

f 

8 

I-

A 

··-~ -~! 2.. 
O'ol.loW•·"",.. ........ ..-Jiff I ' '' ----

1 

I 
I 
I 

1 



.. Ll 
K 

J 

u ll 
I 

.. s·e 
" j h 

-· ·l 
1 

G 

I 

i; 
·i 
~: 

f ~; 
1: 
~ ! 

l 
I 

,l D 

f 
8.5" i 

I· 
c 

11 " 
ti 

~ .I -· ,, 
ti B . , 
'1 l1 

f. 

A 

.. 

..................... ...... ..._...._.. .. _ : :-;::;:.: : .. = = ---- .. --......... --_.. __ ,....-. .. ... __ _..._. .. 
....-.- .. a.-.---. ...._ ... .- ... ._ ---·-----.... 

_,...,a 
_.JICA.l.WAJ.ll 

llPD!I <PQll. 
•IAl~l'HI' 

<Ml 

.JlllL 
-'lil 
....cm. 
_1:111.. 
_cm_ 
.J:ll1. 
_lXl_ 

t=-
...tCH:lll 
...:QQl 
. .at!l 
_-oal, 

_+o5'! 

r-"°°" '°"'-
"°""' ...!Cll:l:t. 

....::CH:l't. 

...!QIU 

....:Cl:ll.. 

...!C.l:!:lll_ 

-=IJ:t:ilL 
__;o,:u_ 
_.-!Jl:Sj 

LI:I. 
~ 

"-~·CU 
_DCllQ 

_llCl!l 

..1llJI.. 
llC!! 

000-00U 

lll!!I 
~ 

.Jlfill3ll!ll_ 

....ll:IL 
_am_ 
.J!IE. 
-1lRl 
_mm_ 
=:..!.. 
~ 
~ 
~ 
_..!l.l'!il 

1..1'1'.' 
~ 
_.'WI 

...!l.U-'IA• 
_l'Ulll 
_PUil 
_rl.9• 
~ 

-Mm!. 
..llmE. 
ma-mu_ 
~ 

...lL':ii. 
~ 
..!l!Ii.. 
...n:illll_ 

-1l:ilil. 
.Jl:IJ_ 

...m 
.J!!:L 
.Jrn[_ 
_ll:ll( 

~ 

-.:mn!. 
_2m'A-

T"U t:rn:r 
..I.l!.:ll.. 

_'ro'll 

aDID. 

llUlw 

::.:u; 
lllGl 
8IU -a.11 
iLU 

IUl 

IU. .. , 
.. 1 .... 

....iiiil. 
"" --..: 

:1iiii 
::lill 
::Ii 
• 
t1f 

•: 
lltC .... 
IJL 

t!ll': 

IJL' 

.Jill. 

..llll.l 
_.illl_ ..... ••· ""ill 

'"' ,,,,., 
UH 
aJl• 
>Cl 

1:11"1" 

~ 
lllf"l 

~ .... .. ,. 
lll<:t• 
lllGlw 

"'"'" ... . . . . 
• ii 

_aiU 
:-ii1J 

r.U: 
llCJ. 

' q·~ 
q·~ 

'1111< 

oc 
OCl 

"'" '11'1• 
SFlw 

~ 
.!dil 

"''" V-t• 

nn 
_QJi 
_.llll 

::iii: -.u;;;-

-~ 
eri. 
011 

::M 
OJl• 
OJlw 

•5Vll 

-SVll 

C1Jl + 
l'U' 

lllYIT) 

ClUrlll 
l.10.lJJ 

1111 lllY( T ) 

+ + 

c•-u, U-IO,l.?r 
JS ·14, U 4 '.!Pa,•.e .. J, 

'il-110. lll-liJ 
.1>+111 

~ 

ru .. 1 + 
• 'AT 

>OVl Tl I 

(l.,H; + 
1~.ll 

.?CV( T) 

-lU 

17" 14 ···········---------·ljJ _____ lli'~--.i..-...:liill..__.l._..;l~J~-..J..-:_-_.;!Y_-:_-:_-:_L-_....::;H~-.!:E~----=77~_-_ __l_ __ -~----r- --,1--T- --

NO T[<j 

L, ALL Rf5!5TOR VALUf5 I~ OhM'j, 
<!. ALL CAPACITJR 'IALUfS r•i M!CR:JrA"lAO'j 

uNLE:55 iJThfRW!'jf l"'DlCAff(j, 
J, ALL RE:5!5T[JR'j l/~W '•l 

UNLflJ5 OTt1fRW!~r :·~:::;?Cf. rrc. 

7~~ 11 u~ 
LJ L."N 

~~ s 

:~I L10 

l:fW-" L&tJ 

Nk' II 1·w \J L'JO 

r---· 
I •\11'1~ _,],.,.--... 

f . ' ~'.i· h. L\! ~ 

I 

·~.ra. .::.,1· 

I 

!:..Ad 

L~ 

7~"Jlil!I 

II ll 

L.L .. 1 
lJ 

... 
"411" ... 
"4.1K 

"411K 

•10 

"411K 

r ..-• 

!K 
I 
I 

I 
I 
I 

~-

I 

J 

I 

I 

I 
IH 

I r 
G 

~ 

~ 
I 

Ir 

~ 
I 
'D 

'1~ 
~ 

l..G 
f
l-'.- -

lg 

.. ,. 

u ll 1 .. 
1 
I 
I 
I 

I 
; ... 
i 

" l l .. 
: .. .. s·e 

.. 

8 .5" 

11 " 

17 ,, 



"L l 

" l l 

8.5" 

11 " 

17 " 

r 
J 

I 

;i h 

I 
: I 

I 
I 

J; 
·'' ., G 

l! 

J·1' ~ 
i 
~ 
.Ill .q 

' 

·1 
I 
I 

.I 

~i 

_,j .... : 
'I ., , ......., 

7 

" 

E 

D 

c 

8 

A 

lY 
.._.._,. ____ .,.. 
··----·___ ,. __ ......, 
··-------- ........... _ 
:.-n-==·~::7 
~-:.~·::~..:.~ .. 

t JDJ) 

lo!f"J) 

.~ .. l~ 
'J8J) 

"12)~ ( 11Ah) 
7ll..~ 

I Jf:l) Ll 
( Jf:~l ) l!!l!"I!T! " 

14 lJ 

l~ 11 10 g A 

":;" 

·~111 
'Y .... '-+--~--- ---~~i0'J:/~ I 

~.:.'.~1 
--~ 

..... 7 h 

-·----------~~ 

~-m_~_ 
JJ I 

_____ ::;;,_~ 
JJ 

RIJ 
--4/V'v-----_rn_ __ 

JJ 

,. 
.) 

'.'!:. 

4 

, ., ~. •• 1 ·1 --

', . !•( l::.' .~·· '-·' 

.1 

i.·· - • 

~ . ' . .;/l 

... 
.. Ll 

~--

' 

I 

J ... 
u ll 

l 
.... 

"s·e 
I 
I 

:h 
I 
I 
I 

[ 
~-
~ .... 
I 

~-
! 
i 

~ 
D 

8.5" 
'.Ii ... 
1~1 
u. -
l-- " 
1 

B 

1<\ 
- --- -·-- --- - -r- - .. ...j 

- _f1."'..Ljf:l_9 __ fl -~ J 
·c~1· .. '-1..)'lU[Q J.'f• 

T. ----y .. 1·· 1 7 ', 



u L l 

" ll 

8.5" 

11 " 

~ 

J 

l 
ti H 

·' ~I 
.I 
Ii 

ii 
!I G 

~! 

JI ,, 
jl 

1-.fl 
., 

·! 
:! 

i! 
D 

ii ., ., 
II 

~ c 

:, 
I 

~I .. 
~ 

B 
i 

:1 
" 

A 

lLI lJ 
..... ._. .... _.__ ..... .-- ........ -
---~------:.:.. "':. ":": ~ ~ .. ::. -----·- ........ 
;;~= .. ::.~ .. ::=. .-·-·-··--... 

r•1Pl 

lltlH' l 

(HUI 

( Jll) >-..... oc-~+--+--"-4, 
(!.G1PJ>-~~~-+---..--&q 

' It. -:..' 

7 ~'Jl.l8 
Lll'j 

12 

1'4~ .. 

~fJl!l1) 
J Ven -

11 

_ x "•U.CNT ) ( "4AlJ) ( .JC.J) >--~---+--+--+-
r-~-t-- Jli:5.'4 ( ""lJ I 

''mn.ll!'~ 

('tO~l 

10 

"" 
··"' 

_,_ __ g _ l ___ e ___ _T _____ !._ ___ _l ___ b __ J __ ~ __ J ____ 4 ____ _i _____ ~------1- ~ l ·------- ----
l 

•I 
•SYlt~f8B1'4)f&T'f) 

"4.1'C I 

7'4L"'H55 
'...!8 

I Jl)J) )-.,_, ..... _ _.-6-j 

IJf'Jl) I7lR1 

l'lO -~ (-tGlJl 
lt~ ,!i___ .. ~f.•H'l)CShlJJ 
,,., ..L__~r.·r~J 
11JLt ~f•'C.111 
~TO~t.ir.r,) 
2fl j.Jl__~(S•~> 
JY,., u___~ CeAh) 
n ! ll UR!ihlf i!ff4 ('J~Lt) 

,~-;rl~~ 
L l'1& 

~~~ _,.~-

I! 

. ------~rmrtn:J ... (7Jl"4) 

---------~~ 

--1 

.!.._ ___ ---~~ '."'t.~l' trll lC'1Cl.'l 

--+-t--+--t---<l~ lTO t 1;Cl"4) ~~ ........ 

-----·----------·--------- ---- - -- --- ---- ----

~lG lfl (10.."4) 
I T2 S !!l"';!lX1!!l!) ( 1°'1") 

IT J .:L---~ ra•"l 

~ ' o " R!l!ll':iTlTC': ) < "' e l 
Jfl~IUXNJ 
}'1'' u rmmny) ( l0h'4l 
JT J • .? 

,--

I 11 ,• ,., 

'!.'J. ,~. ,:{~.}1 -- ~ .... •!_'1. :~ .. -- - ____ ._ ________ 1 __ . 

17" ............................ 1.4 .... T.-.-.-.. -l;;J;;;; .. ._--::.-r.~.-.-.... 1 ... --.-.-.c.r-.-.-.'.,.--.-.--.-_1_n_--_-_-_-_r ____ ~~----·~r_--_--_-_--_A_-_--~-L---·-·7_-_-~-I-=- h 
t=. '·' ... ~ 11- ;i·~r ·. --,.~~~~.-- 1 E~ · 1· · -- i '-- r 

., t l 
. ., . 

1 
" 

u ll 

8.5" 

" 

17 . ' 



II LL 

..... 
" LL-

..... 
"s·e 

.... 

8.5" .+ 

11 " ,,. 

17" ~ 
~ 

~ 

I .J I 1 I . 1 ·.,_, 

~;j_ "b'B ~g·~~-1 _ ~ _ 
1, 

J ly :""- T 
~ -'--~ -1 

___ l__ __ J ______ j_ ___ g-__ l l ~_j!_ _ __J__ _ __ti __ J_ 

.. i .• _,,~ •• ~ 1 l"'1 ~/ ~.j' f•!'L· ) 
~~·~::_'.'~-=' 

vi r· -- --
1 ---f-, 
l r~b ~····· tj ~' )ii) ' -1n'17'-Lt:1 
i._,;. r o , 

. [ ""' I T ______ _ 
I 1---- ------ ---8 i;--

T 

t 

- - - -----· --·------------------- -

,- f• ----------- -~ 
i'. I 

r- .,..,. I I ~n 
rlt ...... - t -- -
~•r J>-,i: I ~ ~lt r a3J 'o 

~.11: . I I ~,.,....-, >-D&'""l l'y· 
q~·..-----:i..%..l.ll 

'~w- ;;-t c ~ -- _ ... [r11.·
1 

! 
t~n ,. • ,,,,- ' 

I i _ _j 
j_ - __ J I 

.:. 
T 

llAS• 

GN~O~V N~nl JNil tl - c··.J ,---~--~-- , i L 
.
• trn 1 r··r':,;,.1;_: -e-< "'~~ : - - _ _J 

---- J I ~ r-- ·- ! _.'';/1 ~ 
,-1 _ ___J I n-~""2-..J 

•'hT1 f-, ! hD~-,,,1 • ,, oc..:;,.,, --- 1 •J :hJ'"~~SJ l~;•J~~ 11,o 
I II h~---

h0&"1ht 

--- ~ r~lC-,..l 
-~_J 
-~~ ..... h't9~) 

a 

~r-- • :iDl.!lillJ ( (b•il 
I L - • ~~1r1or1 

'-'""''--*"'" (t&wr1 

• .--~ lDlS~J 
,--~!DIB&J 
'9 M-1ih.F ( 

l1 T _ __._ __ 11 i:'1 

'h<r- I I •• .....,. C •~-"'' 

!lot I I I I I •ut < <tt:ir 1 

'in> I I I 11 I I I I 1c1 •m ((lJ/J 

11,. I 11 I I I I I •- "'"'' < !8G~1 

ii ht I i • I tu c < n~ 1 

1~1 I 1' I ~ ~::~~, 

llA':. .... 

~--1 

lll"'"' 
L--t---------------------------~>----<t--~~~~MAS• 

J 

i ·-· -·-·' ----------rur 
.:. 
T 

(~6'' 

'""'~[ 
M I I 

:J 1rni1~ .~c-l 

~ 

r 
~I 

l Tlll5) 

r 
'n";r-

I ,_ 

(r.P·)~ 

1r1J•JJ~~-

htliht 

'''"~'~ 
hC~l-l 

1r1J"J~ 
.. C1hl 

m~ 

~ 

~&11 

h'-

,., ... 

L1 ~ .. ~: --
trur;> 

llA5' 

,. 

)I.I.' .. ... 

I!! 11 . ~ l i~: 

~-· 

[1 I hT 

~~ 
~(fl'f'l) 

< (~l:M') 

< (~lClrJ 
llJI) 

I 

~(hGi'J 

I 

I • Wllll < <Mii' > 

("lftl EnJtW "" 

I "' iMiH < crJr' 

~([Qr) 

'---•• ~lllt-.. 'IRii~a..... • illttlllil < ,_,,, • - - --... --
l ~~ +m=acr' <••ti =~-=!:.~ 

I 

Iv 

I 
8 

J 

I 
a 

J 

:J 

4 

I 

r 

)I 

~ 
F 

'· 
·' 
~' 
i~· 
.l 

ir 

+mt 
.~ _,. 
I~ 
t> 
Ir: ... 
•· 
r. 
if 
ti 
f'. 

·! 

" J. 
"l• 

:r~ 
ii'' 

i· 
'··. 

" l L 

" l L 

.. s·e 

~I 8.5" 

11 " 

>J~ I !' .... (., L I !' .. mJ LJ roe:~ ''r~,J i! btiiL =r:.:.~--::-~ 

----1---,- ___ t' ___ ---r--r---1--h--r-~ ---r-q 1 , .,...-- " 1 b 1 ar 1 n 1 2r 1 n l"t..===:;=a• I t 17 " 



J 

u LL 
I 

.. s·e 
l H ,, 
•: 
:!. 

" ., 
'. '· 
f .I 

l! 
G !! 

1: .. 
f i 
t! 

1-l 

E" 

.. 
~: 

D ,, 
.ii 
JI .. , 
::ti 

8.5 " ~: 

~i 
-~; 

··1 c 

11 " ii: .. : 
11111. 

!! B .,. 

A 

li!ClDI 

.,...e1rQ3 

1tl!I 

w.ai(C!3 

li!Kll 

(&KJ) 

(SUI) 

(JHI) 
(!k~l)-..J~~~---""-1 
( !.C~ .. ') )-..J~""-'""-----1..1 

( 101"~) >>----~~-- .... ~ 

~~-
'------+--+-+------------"·~ 

('JlJ) 

.~, ... , 
----·-+------~-+--------

1'41..'l1"1 
:.. .. •\ \ 

'-·------~· (~ J 
·~ 

~(,,,, 

' ' J ]::'~• ''rl•I 

flJl1~l~ ------~ 
------------· ---· -- ______________ _J 

••••••• 1.1.·.·------·l·Y·----l·J·----l·r= _____ -l:l_-_-_____ -_1_0 __ -... r __ -_-_ -..;.11::::.-__ ::H::::=~==~__;_7 ___ ___L·_·-_-- -:1i-- -T -- --~, - -- -- i-

, , ...... .. LL 

.... 
~- "s·e 
I 

I 
! 
h 

I .--
I 

IG 

I 
I 

~ .. 
' I 
I 

I 
I 

j 

~[ 
I 
I 
I 

1-

L 8 .5" I 

~ ri: .... 
,~ 
.r. 

11 " 
...... 

B 

17 " 



" L l 

" l l 

"s·e 

8.5" 

11 " 

17" 

I 1 ' i' 

15-+~~ .. :,,, -::~.1.--:_ --1- "--'- ' 
I E:Jtn18 . J ------ _________ L .. 

.. 
. •'•'. - - --- -·~ 

·~ ,' f\• ~.,·1 ~-:~--; "\•I• '•,. 

vi 1--

_J I 

I I 
a: I 

~J 
- ·i 
0 

~ ~
•;:cl 

~ 

1 
al 
I 

_j 

I 
I 

J1 
I 

r 

I 
I --- -r.-:~ 

.. 

,,. 

.. 

i 
I _. 
I 
I 

! 
' 

'JI 

i 

q 

I 
I 

_J 

I 
' I 

rl 
I 

l 
I 

r1 
I 

I 
I 

-1 
I 

I 

L 

""'~·· hTC... • l 

11"4 • D 

f!Cl.~---

t1ci.8---

01"4 

I~ B------..1 
..a.@----~ 

r.:..~----

tG<~------.. 

t<><B--) 
I "'" .. 8----

-IO':"".'-, 

I 
I 

I 

.. il'i" 

c•i.A; ; ... "' 
~·r· 

.,,~ 

:-,"":'"· 
. ·'""~ 
'··· · .... ,.. 
'w· ~-

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

t-pi;.1i,1 

.;,.c-.. !L:~I. 

o-:. ' 
!J, ; 
1~ ... 
r•; . .. 
.-.-:-,., 

w J lllllillll:J ( ( t:ll ) 
-, y~(Ull 

.I 

I 

- __ J 

[, 

-r-11 
hic:·"'1 

'ill' .. 11. 

_J _lj 

I r li1llllll ( ( 'I05 ' 

~IZ ii: ~ :::: 

1 l ) lm<l ' 

_. -t--1--1 t' T r I h I 5 g 

____ j_ t! __ 

{ 

_Ii _ ___i_mm ___ _j_ 11 j C'T j [1 j n' I 

~,._..-, 

"nrr:...rr-< l &•h) 

b OT n 

I l I ~ (r!Wh) 

' 

2T 

lUhl 

·I~ m <u""> 

~rom> 

61~<1!»-l 

•I! '™ < (IJh) 

<rttU 

ET 

(i!9C) 

1111SI 

"" 
________ ... 

..._ .. u .__... •• ._... 

:=...-~--::::: .. ~ .... ..,..·-·-----:: .. -::. -:; :.:. ~-:-: ----·-·--... a-........, .. ... 
~- ............. ... 

hT 

~ 

" ; 

..... 

.i 

" .... 
:. 
•r 

F ,. 
I ,. ,. 

J 

~I 
I' 

l'l. .. 
:!. 

!! 
i: 
i~· 

8 ;:. 
11 
!1 

:· 
1; 
Ii 
.1 

If 
1-j Ii 

i~ 
I .ti-1 

r 

"l l 

" l l 

"s·e 
I 

I 

8.5" 

11 " 

• 

17" 
l 
l 



2 _l_t ,, Ll "li....._._:_~_.:-_m_~~-:-:::--~-:-:-....._ ____ 1J ____ ....._ ___ 1_2 ____ ...._ ___ 1_1 ____ ...._ ___ 1_0 ____ ...._ ________ ~--------~--------~--------=-==-:-·-----~--------..__--------..__------..__-· 
1 -·--.. ·--

" ll 
I 

'1 "~·a 
:1 
'I 1-1 .;I 

:1 
: ~ 

------~~ 

_________ ..... 
.. ···----· ....._._ .. ..,.. __ 
..,.. .... ..--. ........... =---·-----. 

(ri) 

(lf'U 

(...,,JI 

(lllll) 

tS\llt 

(l.n) 

LIJ 

1.r.JIN 

LllD 

UOI 

(!.All 

I •.GU >--'"""~""'! 
015))..JU>O'-"'i~~/ 

c .... u 

I 7CU 

C7C71 

,, .. , 

C~DlJ) 

OI~) 

.K 

l-
IJ 

I 

t 
G 

~ 

~-
I 

f 

p--

I 

ID 

[ 
I 
''"'; 

rJJ 

I~ 
,~• 

~------------------:-__ -_-=_-=~-------_-_-=._-=_--.=_---=------- ------------·-·----~~F~i 1 
I 
~ 

1-
iB 

A I 
. - 1----- - ----y--dA : [ , a L1 a Li ~1 
+-:-:,.-r--=--"'-J·.- .... ""'.,.---1 .. ,, 
' 1 - - [_ • 

,: I 1 I ......._ ___ 1]_" __ .._ _________ _._ ___ .;.;......--i...._.;;..;;.....--i.._...:..:....___: _ ___:__..:____.:.::_ _ _J__~__!__ -----,-------.,_ 111 lJ lr] ll __ T ___ lfJ___ c..; a I ~l 

~ 
.. Ll 

~ 

u ll 
... 

"~·a 

.... 

8.5" ..... 

11 " 
~ 

17 " 



" Ll 

...... 

" ll -

I T I 
-· 0 ~.:r::-·-;. ~~--~)~.-~--=_: l-. '! .c.o _j_ 

I l~ I b8h8 1 J i L. _. ____________ L. 
I 

v 

--.. , 

1"11. • +-n-.:Jl 
tnu • ~1iic'"cl 

.:. 
8 

:.l.J..l'.Qj~'.!.'}-

let] .tJ.WM ~-"'~I 
.._ I~ 

"s·e ~ •M 

.:. 

a 

J 

.. 
:J 

11!;<0+ 

y 

8.5" ... 
I 

11 " 
~ 

r 

.. _. __ ~ ~~ .. J· ~- ___ 1i ______ J_ _____ ~ _____ L __ L __ y ___ _p,_ _____ L ___ ti _______ _l_ ____ m 
- •• i"' 'j';I ''-? /,/ . I I .·•'' 

":i1 •· ... - ' .... 1. I. '1 '~ l ~ I I 
• _.1 I 

__ J 

.,..,,.: '~rr J 
Tf . .J":.".. -.,., ', __ ~cs.1r1 

h 
~ 

A ---· I • ' ' -t-· ......... 
.. ~Ir ~·t-

l ~~~~-
t ~11W'- ''i ~. ' 

~
(1~· , 

I ,, 

l 

e b OT TT 21 

[1 ., l l 
v 

.: . 
t-

:•· 

iC· 
8 f .r 

r .. u 
J 

G 

(rlt~J 

J 

~wm; 

n1;1 

,, 

!;. 
:ii--· 
if 
ll f 
:r 
'I 
it 

ii 

'~ 
;r 
r r 
jl 

Lt I '11iiCUA10ll c l&.E) 

I ~
I~ 

" f 

11115+ 

ET 

I 

... __ ............... -
~· ... __.. _.,.. ... •,.•.:a: I ~ .............. -... ·---.·-·-----=-.. ~:;:.:..~~ .._._ ..... ~ ..... -...... .. ......... ._._... ....... ................. .-. ..... 

hT 

"s·e 

8.5" 

11 " 

17 n 



" l l 

....... 

" l l 

...... 
"s·e 

-

8.5" 
~ 

11 " 
...... 

17" 
~ 

I T I 

~~1-;~,~~:- -~·'._·; 
_J ~-~---~ -- l _, 

'· _l ____ _l ___ _J 
"' - • ' '., . ; 1 

• ¥ ~' ·~/ .,,, 
"'- 11. '.',I I 

'rJ 

8 

·u 

J 

j 

'J 

1--{ 

r 

>l 

I , - ""' 
r'i ~- -1 

"""·8 Jcvc,e"l!, 
"'' ~t .. ,. ~ "" .. ~, ~,.. --- ·r ... -. 'iil 1· H1"l 

""·~-· LI fil '" : .: •1•";=, L r ...!!_::::.._ f __ '~ .:~J· ~0-
'""s-- ~r ~cl' • '':', - -- ---;f :: :: : 1 :_ ~ :;:-- .. ~':~~ 

<•loCTJ 

~l't'~§------

(tOi"J 

... 
- IHD!J 

"'~------- ---,"'e;-~ ~"'~' 
~ITL~ 

T 1-2---i- [ h lj 

~ 
~ 

~ 
~ 

g --, 

(~Jlj) 

<•;q 

t-! [, I _______ .. _ rT I - ---
11•otJ«•t.J1J 1--.-__ ------- _L ____ JJ__ _ I ., 1 -~ --- __ _J____l_ 

[l 

__.'.:~ 
I P11 J ~:W.: cr_:::::-J 

tiCC,.,i. 

,"'t1 

h~ 

1-< (1i 11CT) k 11u.1 stl!'~,'!rn1 I 

8 b OT TT 21 El 

ldl' 

hT 

ID!~J 

o"M .__.. .. _ . ....,. __ 
~;fE~ _,. .... ___ ..... , .. 
._ __ - L _.-.,_ -

.:.:-:..u.:: ==-==. .. 
hT 

I 

I 

'rJ 

8 

~ 

J ....... 
-

" 
:1 

a 

J 

~' 
I 
I 

! 
" 
,-

~ :· 

,, 

I ,...., 

r 

t-

"l l 

" l l 

"s·e 

8.5" 

11 " 

17 " 

' " ~ 

~ ,, 
~ 

j 
~ 

' 
t 
\ 

' I 
' 
I 
t 

l 

j 
! 
~ 
~ 

J 
~ 

! 
' 
< 
J 
t 
i 



13 12 11 .. 

u l li 
I 

8.5" 

11 " 

17" 14 lJ lr~ ll 

10 q B 7 

(<,ClJ) 

5 

c...-1J1 
Li.!L _ _,_,ww-, l'lDl") 

7't...."llJB 

Ll"D !I !l!!'!C!lC') r JJl"l N.~"'-..L.!,• •O +" !l!C!!'3!!D"l! ) ( >:'<I 
N.lt:.!"'---"-ls rt+ J 

··'~f'.C.11) 
TJ~~--~8) 
:~ .lQ """Wl't ) r .1C"t l 

,. :J' _L.Jl!!::lll!Bl.14 '•.t II ) 

, J-''I) 

'J•~l 

7~1Jl .. '~ ~_J--=~~~~~~~e· 

---!! ----q-----T c 

U7'il.~l,S ------------------------
I 

l 

] 

Clili~) 

[- ,:-· ~ ~-···"-'! .. , l.· ,117~1, ,1.,, 1! 

l__ \_{''._,I. t...;.~! .::::~•"ff I• 

• .: •~ r ., 

l 

~ 121lJHVIJl 

~l!PTllTT7 

---------~oce1 

--------§ Dl90 

u Ll 
K 

J .. 
u l l 

I 

~ 

"s·a 
h 

f 

D 

8.5" 

" 

17 ., 



WANG 
LABORATORIES, INC 

ONE INDUSTRIAL AVENUE. LOWELL. MASSACHUSETTS 01851. TEL 16171459·5000. TWX 710 343·67611. TELEX 14·7421 

PRINTED IN U.S.A. 



.. 


