Computer

System

The Wang CS central

processing unit (CPU) is a
high-performance VLS|
processor that supports up

to 16 ferminalsand 16 jobs - -

concurrently in a mult-
* programming environment.
The system offers data

communications capabilities -

and an extremely low-

‘overhead operating system. .

Designed for simplicity of
-operation and flexibility in

‘system configuration, the CS -

-.can be easily adapted to:
-meet each user's.unique-
processing requxrements
The CS utilises a-user: -
- defined, fixed-partition -

partition:memory. schi
. user. memory:i

cafled: partmons each df:

e ambalo; A AnRardte’ L .

: memoryconﬁguratuon and a

. anumberofdnstznct«éré%é"~i-:;

program. The central pro-
cessor allocates intervals of
processing time to each
partition in turn. Thus, the
program in an individual
partition executes for a brief -

time before the CPU services

the next partition. Response
time is fast for all users,
regardless of the number of
partitions or types of -

- programs being exécuted.

System-users can com-
municate directly with the CS
by using’ any 2236, 2336, or .

. 2436 terminal. Each terminal -
. conastsolalarge. easyto-

read, 24 by 80 (24 lines; 80
characters perime) CRT™ -
screen dlsp!ay with a type- .
writer-style keyboard. The.

3 e system perforrns automatic
y::. - data compression on inform-

ation transmitted to each
terminal to accelerate com-

" ‘munication and increase

response time.

-with valuable displays for -
Abusuness applications: .

" through the use of modems ™

Since each terminal can
support its own local printer,
screen dumps and standard
printing operations can be
performed. All 2200,
MicroVP, and CS terminals.
generate extensive bar and
line graphics byusing
standard program staxe-
ments to provide the user } .

- Wang:2436 DW Senes @

* terminals support an:-
"optional Word. Procgsrhgf' -
software package. This” iscap

_package enables u'sers to ... Qrmo
' perform both word pro--
cessing and data| pro..easmg {' .selectit )

. disk dnm andan axtensuve .

apphcatlons atthe same
terminal.

Terminals can be attached' :

to the CPU either Iocally at

distances up to 2000 feet .-
. memory,
**'which has 512K bytes of -

. user memory. Both the CS-2

(6096 metres), or remotely,

and telephone lines.
Optionally, the CScan'be
‘equipped with communi-

cations controllers that allow
remote devicesto be
attached directly to the CPU
and accessed by a user at

the terminal, Asynchronous, - . .

Processor.. . -
Addmona!ly, the CS

*chassis contains nine mpuﬂ -
output (0) slots to supporta

wide range 'of. other peri-« °

pheral»dewces EachlQsiot |

array o pnnters and plotters:
- The CS i available in. two

- versions: the CS:2; which -
has: 128Kbytesofuser A

-and.thé CS'5;..

and the CS-5 are program-
mabtein the ngm?( e

-synchronous; and-advanced . .
" bitoriented protocols are
e supporledbytheCS
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High-Speed
Performance

The CS central processor is
a high-performance, custom-
designed VLSI processor
built with fast, reliable
components. CPU memory
cycle time is 600 nano-
seconds—usually sufficient to
execute and retrieve a
control memory instruction,
as well as to read two bytes
of user memory. When com-
bined with the low-overhead
operating system and the
incremental compiler, the
CS provides exceptional
response time for all system
users.

To illustrate the speed of
the CPU, a representative
selection of BASIC-2 floating-
point arithmetic operations is
listed in the following table,
along with the times required
for each computation. These
times represent average
execution times and assume
full 13-digit precision for
each operation.

The CS also provides
high-speed, alphanumeric
string processing capa-
bilities. For example, the
following times were
measured when the speci-
fied BASIC-2 operations
were performed upon an
alpha array consisting of
1000 8-character elements.

Floating-Point Arithmetic Operation Times

Central Pmceéslng Time

Operation
Addition (+) 0.1 msec 0.11 msec
Subtraction (-) 0.11 msec
Multiplication (%) 0.39 msec
Division (/) 0.79 msec
Exponentiation 6.40 msec
LOG 3.30 msec
LGT 290 msec
EXP 340 msec
SQR 180 msec
SIN 460 msec
Cos 4.70 msec
TAN 800 msec
ARCSIN 1290 msec
ARCCOS 1300 msec
ARCTAN 10.20 msec
RND 0.28 msec
MOD ' 110 msec
ROUND 0.12 msec
Matrix Inversion (10x10) 057 sec
Matrix Inversion (20x20) 430 sec

BASIC-2 Alpha Array Operation Times

Operation Central Proeessing Time
Search for a specified value 002 sec (maximum)
Memory sort of random data 168 sec

- —~—

Easy Operation

The CS is simple to operate
and easy to program. There
are no special job-control
languages or elaborate
operating procedures.
System resources are
allocated through a supplied
partition-generation program
that guides the user through
the process of configuring
user memory. By running
this program, the user -
creates partitions and
assigns them to terminals.
Each terminal can control
one or more partitions.

Once the system has been
configured, each partition
functions independently.
Within each partition, a user -
can develop and &7 sy, -
program as if the pa.. -
were on a single-user
system.

Because each user com-
municates with the system
interactively, the program
requests required inform-
ation with clear, nontechnical
prompts. For the pro-
grammer, interactive
operation greatly simplifies
program development and
maintenance. Programs can
be entered, edited, and run
directly from the terminal
keyboard. In addition, the
CS processor performs a

- range of error checks to

detect and identify various
types of errors. It also
provides an extensive set of
edit functions to facilitate
error correction.
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Functional Organisation
The CS consists of a
micropiogrammed VLSI
processor coupled with a
number of special-purpose
LSI I/O processors and
controllers. The operating
system and incremental
compiler reside in 32Kb of
control storage memory that
is independent from user
data memory.

The microprogram, com-
prises of the operating
system and incremental
compiler, directs the
execution of the CPU and
co-ordinates communication
with the I/O processors. The
independent /O processors
permit the overlap of CPU
and I/0 processing; thus, the
CPU is relieved of responsi-
bility for controlling peri-
pherals that would otherwise
require frequent or dedi-
cated CPU attention.

Refer to the figure,
“Logical Organisation of the
CS" for an illustration of the
CS architecture.

Memory Organisation
Among the most significant
features of the CS are those
that contribute to its highly
efficient use of memory.
These features include the
following two characteristics:

1. Use of dedicated control
memory for storage of the
incremental compiler and
the operating system

2. Use of a unique
“atomization” technique for
storing program text

3. Use of unpartitioned user
memory for RAMDISK

Dedicated Control
Memory

The CS control memory
contains 32K of 24-bit words.
When the system is powered
on, the system programs are
loaded into control memory
from the system disk and
remain resident in memory
until the system is either
powered off or reinitialised.
Since the contents of control
memory are inaccessible to-
the user or the user's pro- ~
grams, the system programs
are always protected against
accidental interference or
destruction.

User memory is the area
of memory available to the
user's programs and data.
The CS-2 has 128K bytes of
user memory; the CS-5 has
512K bytes of user memory.
All user memory, except for a
small portion used for system
control, is available for user
programs and data.

User memory is divided
into areas, or banks, of 64K
bytes each. The CS-2 can
contain a maximum of two
banks of user memory; the
CS-5 can be organised into
a maximum of eight banks.
The user can subdivide
each bank into a number of
partitions of fixed size, each
of which is capable of
executing a separate pro-
gram. Partitions cannot span
bank boundaries. Within
each bank, a fixed amount
of memory is reserved for
system control information.

The operating system and
incremental compiler require
3K bytes of user memory in
the first bank for storage of
control information, the
system requires 8K bytes of
user memory in each
subsequent bank. Thus, a
total of 61K bytes in Bank 1
and 56K bytes in Banks 2
through 8 is available for
partitioning. In addition, the
system reserves 1K byte of
memory in each user
partition for tracking the state
of the partition, eg., which
files the partition has open.
All remaining memory is
available for user programs
and data. ’

Atomisation

The CS uses an atomisation
technique to automatically
condense each program
line. The condensed format
conserves the memory
needed for program storage
and, additionally, contributes
to fast program execution.

RAMDISK

RAMDISK allows a portion-of
user memory to be used as
a high-speed disk. All of the
BASIC-2 disk statements can
be used with the RAMDISK
logical platter. Since user
memory is used to emulate
disk storage and there is no
physical disk address,
RAMDISK access is con-
siderably faster than access
to an actual disk. RAMDISK,
however, provides only tem-
porary storage; all informa-
tion stored is lost when the
system is powered off.

Foreground/
Background Operation

Since each terminal on the
system can be assigned
more than one memory
partition, each terminal is
capable of running several
jobs concurrently. The job
that is in the process of
communicating with the
terminal at a given time is
said to be running in the
foreground. The job or jobs
associated with the terminal,
but not communicating with
it, are said to be running in
the background.

The terminal’s attention
can be transferred from one
partition to another to shift
the current foreground job
into the background and a
particular background job
into the foreground. Thus,
the operator can interact with
each program as needed. A
typical example of fore-
ground/background oper-
ation would be running a
batch-type job requiring
minimal operator interaction
(such as payroll processing)
in the background, while -
funning an interactivé job”
(such as word processing) in
the foreground.

Multiuser BASIC-2
Operating System

The Multiuser BASIC:2
Operating System supports:
the BASIC-2 language-and
runs on the CS. The
Muttiuser BASIC-2 Operating
System provides facilties for
program coordination and
the sharing of system
resources. The operating
system protects multiple
users from disk and printer -
conflicts by using BASIC-2 -
language features that
enable a program to seize
temporary control of a

device and, subsequently, to
release it.
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Users can select Disabled
Programming mode to
prevent unauthorised access
to important files and
unauthorised-execution of
critical programs. in
Disabled Programming
mode, a terminal functions
exclusively under program
control; an operator is
prevented from entering or
modifying program text, as
well as from directly
accessing disk files from the
specified terminal.

The Multiuser BASIC-2
Operating System includes a
set of BASIC-2 instructions
for handling disk operations.
These instructions allow the
programmer to choose
between Automatic File
Cataloging mode, in which
the system automatically

Disk/
Printer
Controller

Communications

Processing
Unit

Logical Organisation of the CS

performs the tasks asso- time user because it com-
ciated with disk mainten- bines high-performance
ance, and Absolute Sector computing with the capacity
Addressing mode, in which for expansion from a single-
the programmer can directly ~ user system to a multiuser
access any sector on the system.
disk.

Communications
Single-User Operation Capabilities
The CS can be configured The CS supports a full range
as a single-user, stand-alone  of communications capabi-
system with the same lties between remote
features and language terminals and the CPU and
capabilities as the muttiuser between the CS and other
arrangement. Unlike most computer systems. Wang
single-user systems, the CS also offers a number of
enables a single terminal to software packages to
control several programs emulate common communi-
executing concurrently, while  cations protocols.
maintaining fast execution Each terminal is con-
speeds, Thus, the CSisan nected to the CS by a Wang
excellent choice for the first- Model 22C32 Triple Con-

troller or a Model 2236MXE

Terminal Processot These

devices contro! IO oper-
ations between the CPU anc
the terminals. Line handling
between the CPU and each
terminal is asynchronous
and full-duplex, with
selectable line speeds
ranging from 300 to 19,200
bits per second (bps).

For remote connection,
two RS-232-C-compatible
modems are required to
provide the communication
link. Remote terminals,
located miles from the CPU,
can function as local
terminals, communicz f’\.
directly with the systen: ...
perform operations within
their assigned partitions.

Both remote and local
terminals can have their own
local printers to produce
hard copy at the terminal site
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For communicating with
other computer systems, the
CS can be configured with
Wang Communications
Controller Model 22278,
22288B, 2228C, or 2228D.
Model 22278 supports
asynchronous-only com-
munications in half- or full
duplex, at line speeds
ranging from 300 to 9600
bps. Models 2228B and
2228C offer a choice of
synchronous or asyn-
chronous communications at
speeds ranging from 300 to
4800 bps. Additionally,
Model 2228C supports 3275
Emulation, Model 2228D
offers synchronous com-
munications at speeds
ranging from 300 to 19,200
bps and supports the
following protocols:

MAILWAYE

2780/3780

3274 SNA

Remote WangNet

X.25 Packet Network Access
3274 BSC (3271)

ASYNCeletypewriter
Emulation

TELETEX

For communicating with
the Wang VS, the 2200/VS
Local Communications
Option (LCO) is supported.
This hardware and scoftware
package enables a Wang
MicroVP, 2200MVP, -LVP, or
CS to communicate with the
Wang VS computer system.
Cornmunication between the
CS and the VS system occur
at speeds of 4.27 megabits
per second over dual coaxial
cable facilities.

The BASIC-2
Programming
Language

The CS supports the
BASIC-2 language, which is
a high-level programming
language designed for inter-
active programming on the
CS. Beginning programmers
can learn BASIC-2 easily.
Wang Laboratories. Inc., has
developed a variety of
extensions and enhance-
ments that have been added
to BASIC-2 to facilitate
writing, documenting, and
debugging programs, as
well as to provide flexible
language capabilities for a
wide range of applications.

The BASIC-2 instruction
set is comprehensive and
extremely powerful. A math
package includes numerous
system-defined mathe-
matical and trigonometric
functions. The results
obtained are accurate to 13
digits and can be either
rounded or truncated.

Alphanumeric data can
be compared, analyzed,
and modified with a variety
of data manipulation state-
ments. These statements
permit the programmer to
manipulate characters at the
bit and byte levels and to
perform various Boolean
and binary arithmetic
operations.

System commands let the
user use the terminal
keyboard to control system
operations in each partition.
System commands also
serve as useful debugging
tools.

In addition to the standard
general-purpose BASIC
statements, BASIC-2
provides several groups fo
special-purpose statemenis
that perform such speci-
alised operations as code
conversion, sorting, matrix
arithmetic, and customised
1/O control. Language
enhancements within
BASIC-2 also include
statements that enable the
user to share program text.
manage shared resources.
and define system
configurations.

Compatibility With
2200 Systems

Software compatibility is an
important consideration in
the selection of a new
system. The CS has been
designed to preserve
maximum compatibility with
single-user and multiuser
2200 Series systems. Since
the CS is compatible with the
2200MVP and the MicrovP,
multiuser software written for
the 2200MVP and MicrovP

functions correctly on the CS.

The BASIC-2 language
supported on the CS is
identical to the BASIC-2
language on the 2200VP.
SVP, LVP. MVP and MicrovP,
The CS also supports Wang
BASIC syntax, providing a
significant degree of com-
patibility with earlier Wang
2200 systems. Since each
interactive terminal functions
similar to single-user 2200
system for program
development purposes,
language compatibility
ensures that programmers
famihar with 2200 systems
can quickly become
productive on the CS.

The CS enables the pro-
grammer to use the memory
available for multiuser
programs with maximum
efficiency. If a programmer
must adapt a single-user
program for multiuser
operations on a CS, the
programmer may want to
modify the program to
capatilise on these multi-
programming features. in
general. such modification is
not extensive. When memory
space is not a problem,
however. the program can
be loaded and run in each
partition with little or no
modification.

CPU Specifications
Size
Height
22.75n.
Width
151n.
Depth
575mn.

Weight
70 Ib with all nine slots
loaded.

Control Memory Size
32K bytes of 24-bit words

User Memory Size
CS-2: 128K bytes
CS-5: 512K bytes

/O Slots
9
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Memory Cycle Time
600 nsec

Power Requirements

115 Vac =+ 10%, 60Hz = 1Hz
230 Vac % 10%, 50Hz+ 1Hz
230 W

Heat Output
745 Btumhr

Operating Environment

Temperature
50°F to 90°F (10°C to 32°C)

Wang makes IT work

Relative humidity, Maximum number of
noncondensing partitions 16
35% to 65% Minimum partition size
recommended 1.25K (1,280) bytes

20% to 80% allowable Maximum partition size
Bank 1: 61K (62,464) bytes
Banks 2-8: 56K (57344)
bytes

Maximum number of

terminals 16

Operating System
Specifications
Memory available for
partitions
117K (119, 808) bytes for
128K machines
483K (463872) bytes for
512K machines
Overhead per partition
1K (1,024) bytes

WANG (UK) LIMITED

Head Office,

1000 Great West Road,
Brentford, Middlesex TW8 SHL
Telephone: 01-568 4444.

Telex: 295795 WANGHO G.
Telefax: 01-847 1352

Ordering Specifications

The interactive multiuser
central processing unit (CPU)
must include the BASIC-2
incremental compiler, the
latest release of the BASIC-2
Multiuser Operating System,
and extensive system
diagnostics. The CPU must
contain approximately 32K
of 24-bit words of control
memory and nine /O slots.
The CPU must be provided
with 128K bytes of user
memory and must be
expandable to 512K bytes.
User memory must be divi-
sible into a maximum of 16
separate partitions. The
multiuser operating system
and the BASIC-2 incremental
compiler must resideina
separate control memory.
The memory cycle time must
be 600 nanoseconds
nominal. Full memory parity
must be provided
throughout both control and
user memory. The CPU
must be capable of
supporting up to 16
interactive terminals con-
currently. The system must
support the BASIC-2 lang-
uage, provide a complete set
of I/O instructions to control
system peripherals, and it
must include both automatic
cataloging and direct
addressing instructions for
disk I/O operations. Both
synchronous and asyn-
chronous communications
hardware, on a single board,
must be available for
installation directly within the
processor.

The materials presented here are
summary in nature, subject to change.
and intended for general information
only.

Standard Warranty Applies

Copynght © 1987 Wang (UK) Ud.

UK CS 003/02/87
US 75-0587A

m’,
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I.

PRODUCT DESCRIPTION

A. OVERVIEW OF THE PRODUCT

C.

As a further enhancement of the 2200 CS a modified version of the
2200 VLSI CPU/Memory PCB has been developed. The new version of
the CPU/Memory PCB supports up to 8 Megabytes (MB) of user memory.
A1l unused memory, memory not allocated to user partitions, is
allocated to RAM Disk. The new version of the CPU/Memory PCB will
be supported in all VLSI 2200 systems. This includes the CS,
Micro/VP, and the MVP-128/512.

. SIMILARITIES/DIFFERENCES (with other WANG products)

1) Software:
Release 3.1 of the 2200 operating system is required to access
memory beyond 512 Kilobytes (KB).

2) Hardware:
The new CPU/Memory PCB is an enhanced version of the current
2200 VLSI CPU/Memory PCB. The new CPU/Memory PCB will increase
the maximum user memory from 512KB to 8MB. The 8MB CPU/Memory
PCB will use the Micro 2200 chip. This is the same 121 pin
gate array CPU used on the previous VLSI CPU/Memory PCB
(210-8034-X) .

3) Other:
The increased memory will allow the customer to allocate up to
IMB of Memory to user partitions. Any memory not allocated to
user partitions may be used for RAMDISK.

ANNOUNCE/FIRST CUSTOMER SHIPMENT DATE

1) Domestic: Announce:October 15, 1987 FCS:December 1987
Volume Ship:January 1988
2) International: Announce:October 15, 1987 FCS:January 1988

. SERVICE OFFERINGS/WARRANTY

This product will be installed by Customer Engineering personnel,
and maintained by Customer Engineering with On-Site service.

This product will be covered by the standard Wang 90 day warranty.

. SPECIAL PROGRAM/PROCEDURES

N/A

COMPANY PROPRIETARY
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'F. MAJOR COMPONENTS

G.

The new 2200 VLSI CPU/Memory PCB may be divided into the following
components.

1) CPU:
The new CPU/Memory PCB uses the VLSI 2200 CPU chip. This is
the same CPU used on the current 2200 VLSI CPU/Memory PCB
(210-8034) .

2) DRAM Controller:
The new CPU/Memory PCB (210-8937) utilizes a one Megabyte
Dynamic RAM Controller chip. From a system perspective this
design will provide a maximum of 128 memory segments (banks).
Each bank is 64 kilobytes, for a maximum of 8 megabytes of user
memory. '

3) Boot Proms:
The prom code has not been changed and reflects the current
revision of the proms.

4) Control Memory:
The new CPU/Memory PCB will ship with 32 Kilobytes of Control
Memory. Space has been provided on the PCB for expansion to 64
Kilobytes of Control Memory.

 5) Data Memory:

The Fixed (soldered) RAM chips used on the previous CPU/Memory
PCB have been replaced by SIMM modules on the new board and
maximum memory size is increased from 512 Kilobytes, on the
previous version of the CPU/memory PCB, to 8 Megabytes. PAL
(programmable array logic) is used for memory addressing. The
flexibility of the PAL allows unique addressing circuitry for
each memory configuration.

CONFIGURATION REQUIREMENTS

The new CPU/Memory PCB will be configured in 128 KB, 512 KB, 1 MB,
2 MB, 4 MB, and 8 MB versions. The 128 KB, 512 KB, and 1 MB
versions will utilize 256 KB SIMM modules. The 2 MB, 4 MB, and 8
MB versions will utilize 1 MB SIMM modules. A jumper (JP2) must be
set to tndicate which SIMM modules, 256KB or 1MB, are on the

board. The PAL chip located at L2 will determine addressing
capacity and must be compatible with the amount of memory loaded on
the PCB.

Memory upgrades in the field will be accomplished with one of two
methods. If the system is being upgraded from the old CPU/Memory
PCB to one of the new memory configurations a new'CPU/yemory PCB’

will ‘be supplied. If memory is being upgraded on a new CPU/Memory
PCB in the field the kit will include ‘the proper SIMM modules and

PAL addressing chip (L2).

COMPANY PROPRIETARY
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II.

MAINTENANCE PHILOSOPHY

A. Maintenance Objectives

1) C.E. Level:

This product will function as part of a 2200 CS, Micro VP, or
MVP-128/512 system. Therefore effective maintenance of a
system that includes this option will require the following:
a) Skiliful cause analysis at the system level.

b) Knowledge of the diagnostics on the 2200 system.

c¢) Knowledge of the overall system configuration.

2) Maintenance Procedures:

Maintenance on this product will be performed on-site by a Wang
Customer Engineer. Currently existing diagnostics will aid the
CE in isolating hardware failures to the failing board. When a
board failure occurs, that board will be replaced with a board
from C.E. stock and the bad board returned through C.E.
logistics channels for repair.

B. Types of contract to be offered

On-Site Maintenance Contracts will bé offered.

C. P.M. requirements

1) Customer performed:

To insure proper operation of this product, and the system in
which it is installed, the Customer should observe the
Environmental Considerations outlined in the CUSTOMER SITE
PLANNING GUIDE (part # 700-5978) section 4.

2) WANG C.E. performed:

This product will not require P.M.
a) Interval: N/A

b) Parts/Consumables required: N/A
¢) Time to perform: N/A

D. Diagnostics required:

1)

The Data Memory Diagnostic has been revised to test the

- increased memory on the enhanced PCB and is incorporated in

Release 3.1 of the 2200 Operating System.

COMPANY PROPRIETARY
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o III. TRAINING

Iv.

A.

The 8MB CPU/MEM PCB will be included in the 2200 System training
class as they are scheduled. Previously trained 2200 Customer
Engineers will be updated via the Technical Service Bulletin (TSB)
and PUB's to existing 2200 Product Maintenance Manuals.

CUSTOMER ENGINEER COURSE

1) COURSE OBJECTIVE:
The training objective will be to provide information that will
enable the Wang Customer Engineer to meet the maintenance
objectives for this product. These maintenance objectives are
detailed in section II of this plan.

2) TIMETABLE and FORMAT:
Training does not offer scheduled 2200 hardware classes.
Training for 2200 is done on an as needed basis depending on
demand for classes. The Product Maintenance Manual and TSB
will be distributed before FCS date.

3) PREREQUISITES:
The 2200 System Course prerequisites are:

a) 6 months field experience following New Hire Training.

SALES SUPPORT COURSE

1) TIMETABLE and FORMAT
T8D

SﬁECIAL TOOLS/TEST EQUIPMENT

No unique items required to service this product.

OPERATING ENVIRONMENT

A.

TEMPERATURE RANGE

to 50 deg ©)

Storage (packaged) 0 to 120 deg f (-
f ( to 28 deg )

Operating 60 to 90 deg

o~

1
1

. VOLTAGE RANGE

~in which it is 1nstalled

This product will require +5 VDC to be supplied by the 2200 system

COMPANY PROPRIETARY
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HUMIDITY RANGE

Storage (packaged) 10% to 90%
Operating 40% to 60%
Wet Bulb Temperature 75 deg f max.

PHYSICAL SPECIFICATIONS

Height 7 inches 17.5 centimeters
Width 12 inches 30 centimeters

SERVICE SPACE REQUIREMENTS

No additional service space will be required for this product.
Observe the service space requirements for the 2200 CPU in which
the product is installed.

INPUT CURRENT

This product will require +5 VDC at 3.4 amps to be supplied by the
2200 system in which it is installed.

INPUT POMWER

The 2200 8 MB CPU/Memory PCB when installed will result in an
additional 17 watt load on the power supply. This additional load
results in a trivial increase in input power requirements.

POWER FACTOR

This product will have no measurable effect on the power factor of
the system in which it is installed.

HEAT LOSS
53 BTU/hr (13.4 KgCal/hr.)
LEAKAGE CURRENT (grounding requirements)

N/A

VI. POHWER CORD DATA

PLUG TYPE

COMPANY PROPRIETARY
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VII.DOCUMENTATION LIST

X O m m O O

PRINTS: ...ttt 210-8937

MAINTENANCE MANUAL:.................. PUB 741-1769-1 (CS)
741-1668-2 (MicrovpP)
729-0584-A3 (MVP-128/512) -

VENDOR MANUALS:...................... N/A

DIAGNOSTIC ERROR LISTINGS:........... Included in Maintenance Manual
P.M. PROCEDURES:..................... N/A

REPAIR PLAN:..... ... ..., Repair Plan # 611-0

SALES LITERATURE:.................... Number Not Available

OPERATORS' GUIDE/USER INFORMATION:...Number Not Available

COMPANY PROPRIETARY
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DOMESTIC

INTERNATIONAL
TOTAL

Al

MARKETING FORECAST 227SMUX

! Q3 ! Q4 ! Q1 ! Q !
! Fysg ! FY8s ! FY89 ! Fysg !
! ! ! ! !
o128 ! 125 ! 125 ! 125 !
! ! ! ! !
t 1 ! 175 ! 175 ! 175 !
! ! ! ! !
! 300 ! 300 ! 300 ! 300 !
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A2

PRODUCT MATURE PERFORMANCE PREDICTED

Model Product Service
Number Description Parameter Rate per Year Time (hours)
N/A 2200 8MB CPU/MEM PCB  Field Failures 0.4

Calls 0.53

MTTR 1.70

Call Duration 2.75

Installation Time 0.75

PM Calls 0.00

PM MTTR 0.00

FCO Calls 0.00

FCO MTTR | 0.00

Upgrades/Model 0.10

Upgrade Install Time 1.00

PRODUCT ANALYSIS WITH GROWTH
Product Field Failures/Year and Calls/Year
by Month after Installation
Model Number: N/A
Product Description: 2200 8MB CPU/MEM PCB
Month after Installation
1 2 3 4 5 6 7 8+

Field Failures/Year 1.16 0.46 0.44 0.44 0.44 0.44 0.44 0.44
Calls/Year 1.19 0.63 0.48 0.43 0.43 0.43 0.43 0.43

COMPANY PROPRIETARY



A3

NOTE:

Every effort has been made to include the most current information
available but, these part numbers are subject to change.

Customer Service Logistics will provide updated, released part
numbers through.the normal RSL process.

FRUs, CRUs,

‘ stocking :
_ - : location :
:PART # : DESCRIPTION :FRU:CRU:Unique: B : A : H :
:210-8937-A : 128 KB CPU/MEM. PCB X X s X: :
:210-8937-B : 512 KB CPU/MEM. PCB P X X :+X:
:210-8937-C : 1 MB CPU/MEM. PCB : X X :X:
:210-8937-D : 2 MB CPU/MEM. PCB s X ¢ X X
:210-8937-E : 4 MB CPU/MEM. PCB : X X X
:210-8937-F : 8 MB CPU/MEM. PCB X X X

PARTS LIST
Diagnostic Part Number: 195-2956-0
Parts required for P.M.: N/A

COMPANY PROPRIETARY



NEW PRODUCT STATUS

CS-2 and CS-5
(repackage MicroVP1 & 2)

Current Status: CS-2 and CS-5, PEP # HO245A

First Customer Ship: Q4 FY87

Logistics:
This product will be a repackaged version of the MicroVP. The new cabinet

will house the same FRU's as the MicroVP.

270-0986 Power Supply MTBF: 20,000 hrs
210-8176 Mother Bd. MTBF:717,154 hrs
210-8034-1A CPU/MEM Bd. MTBF: 24,451 hrs
210-8034-2A CPU/MEM Bd. MTBF: 19,616 hrs

Technical Documentation:
Documentation class code is 4103.
Joe Himingway has assigned Ed Bogusz to produce a Product Maintenance
Manual in the I/M format for this product.
Have provided Motherboard, Power Supply, CPU/Memory PCB, CS cabinet and
typical Device Controllers for artwork.
CS cabinet provided for photo session.
The Product Maintenance Manual is in final editing.

TEE/FSC:
Determine if there is any impact on the existing Repair Plan for the
MicroVP.

Diagnostic Support:
No new diagnostics are planed for this product. Existing 2200 Diagnostic
package # 195-2956-0 will be used.

Technical Training Center:
This new cabinet should be included in the 2200 System Class. The Product
Maintenance Manual and TSB will provide necessary information for Customer
Engineers previously trained on the 2200 system.
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FROM T0 NUMBER NUMBER COMMENTS

128KB  512KB UuJs057 289-0969 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-B).

128KB  1MB UJ5065 289-0968 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-C).

128KB  2MB UJ5066 289-0967 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-D).

128KB  4MB UJ5067 289-0966 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-E).

No

128KB  8MB UJ5068 289-0965 Kit includes new PCB. Remove
CPU/Memory PCB from system and .
install new CPU/Memory PCB
(210-8937-F).

512KB 1MB UJ5069 289-0964 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-C).

512KB  2MB uJso70 289-0963 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-D).

512KB  4MB UJso71 289-0962 Kit includes new PCB. Remove
‘ CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-E).

512KB  8MB UJs072 289-0961 Kit includes new PCB. Remove
CPU/Memory PCB from system and
install new CPU/Memory PCB
(210-8937-F).



FROM

1MB

1MB

1MB

2MB

2MB

4MB

8MB

4MB

KIT PART
NUMBER NUMBER
UJ5059 289-0960
UJ5060 289-0959
UJ5061 289-0958
UJ5062 289-0957

COMMENTS

Kit includes 1 PAL chip (377-3486)
for memory addressing and 2 1MB x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.
Remove the 4 256KB SIMM's and
insert the 2 1MB SIMM's from the
Kit into the first two sockets
beginning at the bettem™® Put the
PCB back in the system and run
diagnostics.

Kit includes 1 PAL chip (377-3487)
for memory addressing and 4 1MB x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.
Remove the 4 256KB SIMM's and
insert the 4 1IMB SIMM's from the
Kit into the first fou;b;ockets
beginning at the bektem. Put the
PCB back in the system and run
diagnostics.

Kit includes 1 PAL chip (377-3488)
for memory addressing and 8 1MB x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.
Remove the 4 256KB SIMM's and
insert the 8 1MB SIMM's from the
Kit into the sockets beginning at
the bettem ' Put the PCB back in
the system and run diagnostics.

Kit includes 1 PAL chip (377-3487)
for memory addressing and 2 1MB x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.

Insert the 2 IMB X 9 SIMM's from
the kit _into the first two empty
socketsferPut the PCB back in the
system and run diagnostics.



KIT PART
FROM T0 NUMBER NUMBER COMMENTS

2MB 8MB UJ5063 289-0956 Kit includes 1 PAL chip (377-3488)
for memory addressing and 6 1MB «x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.
Insert the 6 IMB X 9 SIMM's from
the kit into the empty sockets.
Put the PCB back in the system and
run diagnostics.

4MB 8MB UuJ5064 289-0955 Kit includes 1 PAL chip (377-3488)
for memory addressing and 4 1MB x
9 SIMMS (377-4513). Remove
CPU/Memory PCB from system.
Replace the PAL chip at location
L2 with the one in the kit.
Insert the 4 1MB X 9 SIMM's from
the kit into the empty sockets.
Put the PCB back in the system and
run diagnostics.
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TRCHNICAL SERVICE BULLETIN WANG
SECTION: HardWare Technical

NUMBER: _HWT 8003 REPLACES: _ DATE: 02/09/88 PAGE _1 OF _4

MATRIX ID. 4103 PRODUCT/RELEASE# 2200 VLSI 8MB CPU/MEMORY PCB

TITLE: 2200 VLSI 8MB CPU/MEMORY PCB NEW PRODUCT INFORMATION

PURPOSE:
To inform the field of a new VLSI CPU/Memory PCB for the 2200.

EXPLANATION:
Beginning in February, 1988, Wang will begin shipping an enhanced version
of the 2200 VLSI CPU/Memory PCB. The new CPU/Memory PCB will be supported
in the 2200 CS, MicroVP, and MVP-128/512 system. The new CPU/Memory PCB
will increase the maximum user memory from 512 kilobytes (KB) to 8
megabytes (MB). The increased user memory will allow the user to allocate
up to 1MB to user partitions. Any memory not allocated to user partitions
will be reserved for RAMDISK.

CONFIGURATION:
The new CPU/Memory PCB will be offered with 128KB, 512KB, 1MB, 2MB,
4MB, or 8MB of user memory. The 128KB, 512KB, IMB versions will use
256KB SIMM modules and the 2MB, 4MB, and 8MB version will use 1MB SIMM
modules. A programmable array logic (PAL) chip at location L2 will
determine addressing capacity and must be compatible with the amount
of memory loaded on the PCB.

JUMPERS:
There are two jumpers located on the new CPU/Memory PCB;

J1 enables the CPU clock and MUST BE IN.

Cewtl ':JZ, -is used .to- 1nd1cate whether 256KB or 1MB SIMM modules are to be

used for, memory on the PCB. The jumper has three pins. . If- 256KB SIMM
f;hmdﬁies aré'belng ‘used . the Jumper MUST BE INSERTED BETWEEN PINS 2 AND
© o3, L If lMB SIMM modules are belng used the jumper MUST BE INSERTED
;is BETWEEﬁ PINS: 1! AND 20

Ion 179E’of the 2200 memory. diagnostic. This diagnostic is
,contalned 1n the 2200 dlagnostlc package (195-2956-0).

GROUP"VS/2200/0A New Pnoducts Hardware MAIL STOP: 001-220

LT LMY CONFIDENTIAL
' JIANG Laboratories, Inc.
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NUMBER: _HWT 8003
MATRIX ID. 4103
TITLE:

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

REPLACES:

PRODUCT/RELEASE# 2200 VLSI 8MB CPU/MEMORY PCB

2200 VLSI 8MB CPU/MEMORY PCB NEW PRODUCT INFORMATION

EXPLANATION (cont'):

DOCUMENTATION:

The new CPU/Memory PCB will be documented in the following publication
update bulletins;

741-1769-1
741-1668-2

(cs)
(MicroVP)

729-0584-A3 (MVP-128/512)

PART NUMBERS:

Part i#

210-8937-A
210-8937-B
210-8937-C
210-8937-D
210-8937-E
210-8937~F

MEMORY UPGRADES:
Memory upgrades in the field will be accomplished with one of two

methods.

suppl

ied.

Description PaL 31-
128KB CPU/Memory PCB LZ= 3483
512KB CPU/Memory PCB L&= 3aQu
1MB CPU/Memory PCB L2 = 34895
2MB CPU/Memory PCB 12 = 3A%6
4MB CPU/Memory PCB L2 = 3y
8MB CPU/Memory PCB LZ =3ARY

= -~

DATE: 02/09/88 PAGE 2 OF _§

If the system is being upgraded from a 128KB or 512KB system
to one of the other memory options a new CPU/Memory PCB will be
If the system is being upgraded from 1MB or greater to one

of the other memory options the kit will include the proper SIMM
modules and a PAL addressing chip to replace the one in location L2.

From

128KB

128KB
128KB
128KB
128KB
512KB
512KB

To
512KB
1MB
2MB
4MB
8MB
1MB
2MB

Kit # Part # Kit Contents
. UJ5057 289-0969 210-8937-B
UJ5065 289-0968 210-8937-C
_UJ5066 289-0967 210-8937-D
UJ5067 289-0966 210-8937-E
UJ5068 289-0965 210-8937-F
‘0J5069 289-0964 210-893740
*UJ5070 _ 289-0963 210-8937—D

GROUP: VS/2200/0A New Products Hardware

.-

WANG Laboratories, Inc.

MAIL STOP 001-220

CONZANY CONFIDENTIAL



TECHNICAL SERVICE BULLETIN WANG
SECTION: Hardare Technical

NUMBER: HWT 8003 REPLACES : DATE: 02/09/88 PAGE 3 OF _&

MATRIX ID. 4103 PRODUCT/RELEASE# 2200 VLSI 8MB CPU/MEMORY PCB

TITLE: 2200 VLSI 8MB CPU/MEMORY PCB NEW PRODUCT INFORMATION

EXPLANATION (cont'):

MEMORY UPGRADES (cont'):

From To Kit # Part i Kit Contents
512KB 4MB UJ5071 289-0962 210-8937-E
512KB 8MB UJ5072 289-0961 210-8937-F
Instructions:

1. Power down the system.

2. Remove the old CPU/Memory PCB.

3. Install the CPU/Memory PCB from the kit.
4. Power up the system.

4. Run the diagnostics to verify operation.
5. Return the system to the Customer.

From To Kit # Part i Kit Contents

1MB 2MB uJ5059 289-0960 PAL addressing chip
(377-3486).
Two 1IMB x 9 SIMM modules
(377-4513).

1MB 4MB uJs5060 289-0959 PAL addressing chip
(377-3487).
Four 1MB x 9 SIMM modules
(377-4513).

1MB 8MB UJ5061 289-0958 PAL addressing chip
(377-3488).
Eight 1MB x 9 SIMM modules
(377-4513).

Instructions:
1. Power down the system.

2. Remove the CPU/Memory PCB from the system.

GROUP: VS/2200/0A New Products Hardware MAIL STOP: 001-220

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TITLE: 2200 VLSI 8MB CPU/MEMORY PCB NEW PRODUCT INFORMATION

EXPLANATION (cont'):
MEMORY UPGRADES (cont'):

Instructions (cont')
3. Remove the 256KB SIMMs from the memory sockets on the PCB.
4. Insert the IMB SIMMs supplied with the kit into the memory
sockets. :
5. Remove the PAL addressing chip from location L2 on the PCB.
6. Insert the PAL addressing chip supplied with the kit into the
socket at location L2 on the PCB.
7. Reposition jumper J2 from pins 2 and 3 to pins 1 and 2.
8. Re-install the CPU/Memory PCB in the system.
8. Power up the system.
9. Run the diagnostics to verify operation.
10. Return the system to the customer.

From To Kit # Part if Kit Contents

2MB 4MB UJ5062 289-0957 PAL addressing chip
(377-3487).
Two 1IMB x 9 SIMM modules
(377-4513).

2MB 8MB UJ5063 289-0956 PAL addressing chip
(377-3488).
Six 1MB x 9 SIMM modules
(377-4513).

4MB 8MB UJ5064 289-0955 PAL addressing chip
(377-3488).
Four 1MB x 9 SIMM modules
(377-4513).

Instructions:
1. Power down the system.
2. Remove the CPU/Memory PCB from the system.
3. Insert the 1IMB SIMMs supplied with the kit into the memory
sockets.
4, Remove the PAL addressing chip from location L2 on the PCB.
5. Insert the PAL addressing chip supplied with the kit into the
socket at location L2 on the PCB. o
6. Re-install the CPU/Memory PCB in the system.
7. Power up the system.
8. Run the diagnostics to verify operation. ~
9. Return the system to the customer.

NOTE: SIMM modules are inserted beginning in location.Ll.

MEMORY SIZE SIMM'S : * LOCATIONS

128KB (2) 256KB X 9 L1, L9

512KB (2) 256kB X 9 - L1, L9

1MB (4) 256KB X 9 ‘L1, L9, L10, L13

2MB (2) 1MB X 9 L1, L9

4MB (4) 1IMB X 9 L1, L9, L10, L13

8MB (8) IMB X 9 L1, L9, L10, L13, Ll14,

L15, L23, L24



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

~ |
A TECENICAL SERVICE BULLETIN
SECTION: HardWare General

NUMBER: _HWG 7012 REPLACES: DATE: 06/02/87 PAGE _1 OF _1
MATRIX ID. 4103 PRODUCT/RELEASE# CS2 AND CS5

TITLE: CS MODEL NUMBER CORRECTION

PURPOSE:

To inform the field of model number errors in the CS Product Maintenance
Manual.

EXPLANATION:
The CS Product Maintenance Manual, both the micro fiche and the hard copy,
was printed using incorrect model numbers. The correct model numbers are
CS2 and CS5. Any reference in the manual to CS1 should be replaced by CS2
and any reference to CS2 should be replaced by CS5.

For further information on the difference between the CS2 and CS5 see TSB
HWT 7092, distribution date 05/05/87.

)

This error will be corrected in the next printing of the manual.

GROUP: VS/2200/0A New Products Hardware MAIL STOP: 001-220

COMPANY CONFIDENTIAL
| WANG Laboratories, Inc.




WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 617/459-5000, TWX 710-343-6769, TELEX 94-7421

TECHNICAL SERVICE BULLETIN WANG
SECTION: HardWare Technical

NUMBER: HWT 7092 REPLACES: DATE: 05/05/87 PAGE 1 OF 1
MATRIX ID. 4103 PRODUCT/RELEASE# CS2 AND CS5

TITLE: CS_NEW PRODUCT INFORMATION

PURPOSE:
To inform the field of the new CS.

EXPLANATION:
Starting in April, 1987, Wang will begin shipping the CS. The CS is a
re—packaged version of the Micro/VP. There are two models of the CS. The
CS2 with 128KB of data memory and the CS5 with 512KB of data memory. Both
models have 32KB of control memory and 9 I/0 slots.

The CS will support all Wang, vendor, and user software currently
supported on the Micro/VP. It is supported by the current release of the
2200 Multi-User Operating System (Rev 2.7).

These systems may utilize existing 2200 controllers such as; MXE, Triple
Controller, and many of the disk, printer, and Telecommunications
controllers.

PART NUMBER INFORMATION FOR THE CS:

128KB CPU Board 210-8034-1 (same as Micro/VP-1)
512KB CPU Board 210-8034-2 (same as Micro/VP-2)
Motherboard 210-8176 (same as Micro/VP)
~ Switching Power Supply 270-0986 (same as Micro/VP)
DC Fan Assembly 270-3403  (unique)
AC Cable (internal) 220-2569  (unique)
DC Harness 220-2606 (unique)
DIAGNOSTICS:
195-2956-0
PRODUCT MAINTENANCE MANUAL:
741-1769
GROUP: VS New Products Hardware MAIL STOP: 001-220

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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| waNG Eco# _ D C3b\

IMPACT REVIEW CHECKLIST

OEM ECO# PN 2\0-2939R

1. WANG MODEL #s AFFECTED: Csrﬂ'\\gggwl. Myfiag

-
2. WANG FRU(s) #s AFFECTED: 210-893768 - )
3. IS THERE AN IMPACT ON WANG INSTALLED BASE? (If NO, go to 7) YES _V NO
4. OF MODEL #s IMPACTED - UNIT FAILURES EXPECTED?: ALL UNITS SOME UNITS
S. HOW ARE THESE UNITS IMPACTED? (Check any that apply):
SAFETY INTERMITTENT ENHANCEMENT
FCC COMPLIANCE HARD FAILURE RELIABILITY V
TEMPEST INTEG. CATASTROPHIC OTHER (See 7) v
6. PLR DATA: Product Failure Data Parts Related To ECO/PN
Unit Population Total Total Fails Total Reduction Reduced
last Calls Pails per Year Used by ECO/PN FPY
12 no. 3 :
7. FIELD REQUIREMENTS: Level A Information only
Level B TSB required R4
Level C FCO required v
FCO requirements Next Call \/ Est. installation time \O o
- Immediate Est. % of units to FCO
8. FSC REQUIREMENTS: Level A Information only ™
Level B Upgrade on failure only
Level C Upgrade all assy's (MUB) v
9. LOGISTICS REQUIREMENTS: Level A Information only
: Level B Future purchases VA
Level C Purge stock (FSC rework) V4
ANY OTHER INFO TO CLARIFY IMPACT: (S/N range, documentation (i..e'. Product Maintenance
Manual, Service Handbook, etc.), configurations,
repair/test process(es), tooling, ete.)
ng Trg 2\0-%‘\3’\@ ROARD NEEDS o - BT L"CQ'Q AS AT .5 Tug Qe
CONELGURATION VOMERE @  PROBEC  ©XisTs -qu N Bonees 1\0-8337915!4'0'1
E!rFJ' Shoued BE BOILYT \ILTH  Yurvs chP s  Teo SRCNE  CwnP 45 1)3€Y &
peg  BoRRRS .
V. - .
| <ty -l D ()
REVIEWER'S SIGNATURE: ' |- Lo Do Ko DATE : _ | / 2\ /%9
~ = 5
e

(OVER FOR DEFINITIONS) A.

WRITE CLEARLY AND USE BLACK INK

0078P/7-14-88



! YIH10

>§ \.ﬁ {\w \\ HOIYNIDIHO

L

/ " sas 3uno3s TR N
s (7 22/ Ai3ivs qoud e R I E R S .
SAJA [0 Y ey T ) 004 urafoxd
— o JO JUSWadUBLYU *HIOMIIE UT SsuoTssTwo pue sBuTMBIP UO SIT01I3 3091100 Of
Ooln AONVYHO HO4 NOLJWAS/NOSY3H
. Q3NNT INOD
(YR8N=/£€) VIUS QXMZ¢ AT 9671 pue Tz1 ‘97 peoT jou on
'OHON3 1SN £ utd 977 031 71 urtd 977 a1}
P RGE = da a1 03
P v—7- % 7 ouon (7RG5=1L5) wHaT T®
JELE \\s % OUONT 539 (Taws=/1s) w91 TPd 0T w01J ¢4
/ /Ndsu3duivHD 003 I065-£/¢) wMOT Tedg 21 03
(NGws=/4§) wH9T Ted OT woIy 7y
va S1VYAOUddY (TH-6895=£4¢) ®19T Ted 3T 03
~ (68YS-//¢) K19T Ted 0T WoTy A¢7
31¥0 JONYIWHOINOD (666T-00¢) XOR*ANG JNT ded 03
, (676T-0N¢) %0R+AQG JNT ded woly ¢)
(TU-65T5-£Lg) woiad N1 03
) (TH-L5Tg-1Lg) woad 0T woTy 6o
(TY~L5TE-LLE) .__Sm a1 03 .
- lo P (TH-65T5~-LL¢) woad JT woxy ¢7 abueun
(@) Ziz» Jer>»2 O m V3yv
ww mm R2SR%2| @ | 5 ™ lonmeoINoD tsMoTT0J se pue sjutid
<~l» iy © payoelip Jad paeoq atdwes pue 3sTT sijaed ‘orjewayds ‘Rutmeap Atquasse afiueyn
NOILVII3103dS *a1arT4TISNC 3500 10U ST 3T
Ids ‘awT) STUI 1B PATJSTPOW 80 J0U TTTH MIOoMIIe 3yj 3eyy paptosp sey fHutassuthul
'OMQ 180 . .
'OMQ HOIW - FONVYHO 40 NOILLdIHOS3a
'OMA W3HOS
‘OM0 14O T I. m @ 1 SSV10
T 'OMQ ASSY
L ‘A3Y-3 # d3d
TV asrzaH  #dad *d nnzz, -ON 300N
L [») 01Z 1HS ABOISIH L56R
0tS LHS AHOISIH W *IX3 M NdONNZZ ‘ON O5MQ0
Ol WOH 4 . i ) MoTag 295
SNOISIATH SLN3INNDOO0Aa NOI1dIHOS3a el ‘ON 14vd
20/60/Z8Lva AR L) fip]-z10 S/M URATTTNS TOIR) A8 N3LLIYM
AR/60/BAVA 6GT/1x3 nay=-110 s/ o/ 1daq JNOTPE pauetoy HOLYNIDIHO
/7 10 L 133ms
. |
5405/ "ONOD3 q

(

C




AR T N TN N1 L T ]

(

T T T Y3 PHOT WdHADT AU 2 N A

1 T T V3 PU9T W4E0T 186¢-LL¢

T T T Y3 89T Wd IT TH-60v5-LLS Pry

1 T T v3 vY9T d 2T Téve-LLE

T T T V3 7Y9T Wd 01 Neve—LLS

T T T v3 871917 vd J1 68Ye-LLg 313730

¢ 01

T __9 ‘uwoxj T pLE] HYYS B8XZ¢ JT yegn-£Lg  :afiueun
3dAL ALD 3dAL WN NOT1dTHIS30 #IM
ALD M)

puUe 3-/¢68-0TZ .‘Q-L£6R-0T7 ‘0~/568-0T7 ¢

T 1 T v3

T 1 1 ¥3
3dAL ALD 3dAL  Wn
ALD 0D

A3NNTLNCD

ISMOTTOJ SB 4-/¢68-0TZ
a-L£68-012 ‘v-Lc60-0T7 vion abuey)

AOS INT dvd 6661-00¢ :PPY

ANS 4NT v 676T-00¢. 313730

MOT1dTH3IS30 #I ™M

ISMOTTOJ SB /£68-607 WoR abueyn

*JONVHD 40 NOtL4IHIS3a

/M T TLAOLh '000 1531V 3HL SILALILSNOD A3Y SNOIAIY
10 LHS ON 053] 40 INIWND0A 0L GIHIVLLY NIHM ‘LHS 03 SIHL 137411 INIWN0Q
L33HS NOILVNNILNOD
A MIN|  A3uai0 'ON INJWNJ0Q Y3QYO IONVHI ONIYIINIONS




H.d

) e

i Hdd 00Z W1I4 TVIIW %S Mb/1 WHO 001 S3Y 001 ~1102-0€€ o1

12y - Siy

i HAd 002 W14 V1IN LS Mb/1 WHO 6€ S3Y 6¢ -0L01-0€€ (4 -y

b NOTLTSOdHOD NOBYYD %S Mb/L WHO OL S3¥ ol -0101-0£€ by - 11y

[ T 1L1S-1 %10 ZHW 0701 IS0 X1 000001 -2801- 12€ 1A
VRS bSd

>~ t%.%nw . ov)

Q.rm.lll R g l// SEd
\Jm\“mwv, ¢ (2 - 53

S Lol €2)

L Efs 913 - SID

et s €10 - 21D

o] (%)

. . w £)
vt TVIXV HNTVINVL ZOU AOZ 4N St dVD NOCOS L -220v-00€ 1
: 850 - $%D
€53 - obD

(£J - 902

ved - 82D

02 - (1D

v

1

9

b

e 104 ONOW Y¥3) ¥SZ 20l AOOL 4N 10" dvD 400001 -0292-00¢ 2
| WIXY 33D NSZ 202-08+ AOS iNL dvD zooo@_?_.in.ti@? )
“ 16D

6€D - HFD

2

€2 - 1)

01)

6 IXV ONOW Y¥3JNSZ %0Z-08* A0S 4N t° dvD NOOI -££8i-00¢ 8) - ()
CCCCCCCC'CCC.-CCCCCCICCCCCCCCCCCCCICCCC.CClCCCCCCCCCCCCCCCCCCCCCC!CC’CC.C.C...‘.CCCC.CCCCCCC«CCCCCICCCCCCCCC.ccc..c.ccccccccoc
e AID o CON ONIMYE 1 NO11d1¥2$30 e 3dAL/IMVA » "ON 1YVd DNVM o "$30 "33y
CcccccccCCCC.CIQCCCCCCCCICCQCCCCCCCCC|ccaccccccCCCCCCc..accccc¢cc.cccoc¢c~cccCccCCCCCCC.C.CCACCCC!CCCC.CICCCC..c.cccccna.c-lc
L1 :NOISIAIY ONIL103 . 0 :(d) NOISIA3IY 1SIT Siyvd

VHS A8 OL:ll {8/E1/LL :Q314ICOH 1SV 1£68 602 :311T1 8 13IA31 AIBHISSY

£2:80 98/22/21 :031V3Yd Gy NdD dA OYLIW 0022 V)4 (€68D 331111 3 ON QyvO9

(A XA R A XA X R R AR R AN AR A N R 2 R R AL R A A A R A R A R R A R A R AR A R R A N R N A A O R S R R AR A NN NN NN RN R RSN R NN RN RN R RS R AR R A AR AR AR AR A

(1S17 Siyvd TYNLS)

M P

| 39vd 40 133HS WM»>» 1 ST S1Y¥YVdd e
PLELL £87€0701 231v0 NMY "INI *S31H¥0LVYHOBY1 ONVHM
-y -
o ﬁ:ﬁ TR ety e VTS T v N0 S ke P T SR AN Vi T Fyeariieig P SRR R e @ T RST TS T g T TR PR N

o ,. O



1 AVHYY 31¥D D0Yd dOZI WOLSMD NdD 00ZZ JI HO1SND -4509-L L€ 261
| NId 89 STV ¥31108INOD HVHO/DIH | 0L-6298 DI1d 0L-62b8 ~§505-LLE £
67
4 dOE SOWN WWIS SNOZL WVYO 6 X X952 9SZib DI - Z1-9SZ1b -80Sb-LLE ]
1 378VN3 J11¥M BY91 vd DI -26¥E-L LE bol
| STYNDIS SVD 31V¥V4IS ¥N0J $¥9L 1vd DI e OF ~LCF —GHE—1HE ol
| HYY0 ¥0J STYNDIS IIVYINID b¥9L VdEII 135€-LLE ~Q6hET11T e
\ HO¥d 123135 8191 Tvd JI 1y ~68YvE-LLE ge1
! 3300030 SS3YOAV 8102 V4 JI -E8YE-LLE 21
\ WOY¥d DI . [ 1§ H=6SIE=LLE, 51
l . oud D1 1Y -L€1E 8 Ny eeie-cLe 021
\ 4 a1 gD sYeLeod  Woud Dl R AN R na A |
Na-bErg-ees (€1 -
. 221 - T
N T NId 82 SOWD SNOZI WV¥S 8 X XZ€ JI 21-95, ¢9 -880-L L€ (1 - 9
1 a8 Nd) dA O¥IIH 0022 ¥d -1£68-602 19
LR A R N A X A R R R R AN R R R Z A R A R A N R R R R A R R A R N R RN R RN A RN A A RE N R RN AR NN N R R NN RN RN RN NN RS NRNR RN NRRENRN RN RN SN NNNNRNRSR N NN NN A RN R R ERENNENN]
e MO + ON ONIMVYD . NOT1d11530 v JCAL/INIVA o "ON LUV ONVM . "$30 44 .
I A I A R I R R R R A R R N N R N R R N A A A R A R A N RN N R R R R RN A N N R R N R AR A R N N N Y R Y R N NI NN R RN RN NN YRR NN NN NN NN NN NN A NE RN N RN N0 B A
LU :NOISIA3Y ONILIO3 0 :(d) NOISIAIY 1511 SI¥vd
VHS :A8 OL:Ll LB/EL/LL :Q3IJICOW 1SV 2-Su 0022-L5%8 V-012 311 % 1IA3) AIBHISSY
£2:80 98/22/21 :031VI¥I . a9 NdD dA O¥IIW 0022 VId (€68 :31111 7 "ON Oyv08
OC‘ICCC.CC..CC.C.‘Ql....l.......lCCIQCC.C......CCCCCC..CC.C..C..'...IC.I.CC.CCC.II..I.C.."C'....I......Cl.‘...CIC....CC.Cl...
(1SI1 SI¥vd TYNI4) .
| 39vd 40 133HS > 1STT SLIYVI €
SLIUL LB/EL/1L 231V WY “INT °*S3ITYHOLVYOBYV1 ONVHM —

PR

. ~,~.n ..« B YRR ...b.. f..-l.c .w«Jaﬂan..l‘.bt. S RDAN s L] 4 .... ul.Ak‘.l.l..

. . -
Pl




t AVHEY 31¥D 904 dOZI HOISND NdD 002Z II ROLSND -$509-LL€ 261
t NId 89 STV ¥ITIOHINOD WVHA/DIW | OL-6288 JI1d 0L-6298 -§505-L L€ €1
61

z dOE SOWN HWIS SNOZ! WVYQ 6 X X9SZ 952iv I Z1-9SZI¥ -805b-LLE =3

t 318YN3 J11YM 8491 Tvd I -26%E-LLE bb1
t STYNDIS SYD 31V¥VdIS ¥NOJ $¥91 Tvd Il e f SE (L5 ~EVEtte : X3
t WYYQ Y04 STYNDIS JIVYINID 6391Q1vd JI 19 SE-LLE ~ObbE~ttt 01
| HOYd 123135 8191 d JI I M -68vE-LLE 87
t ¥200220 SSIYAAY 8102 Wvd DI -b8bE-LLE 21
t HOU D1 | oy /g/§ - (L -=GEHE-L2E §1
t o o oy %& ww 14-8E1E-LLE 021
t D sewirod WOBd I yy g i - (0§ ~HHmEEHESHLE 501

. H-EIE-L €1 - S5
221 - ™

9 NId 82 'SOWD SNOZL WYYS 8 X X2€ D1  21-95229 -6880-1 L€ (1 -3%Q
L © 09 NdD dA O¥DIW 0022 ¥d -1£68-602 19

PUOVIIVPIIIUITIIUIPVIVRPITIVTIIVNIIUTIVITIIIIIIVIINISOIVPOIIIIIIPITORPIUIITII NIV IPIIIIITIOIIIIVIOPIIPPITITIVITIIIIIPIIIIIIIIFIIOIVIITIVIEDDS
« A0 4 "ON ONIMVYHO NO11d1¥J530 o JdAL/INIVA . "ON 1YVd ONVM , "SI0 1l .
US40 900V IVIIISITIIIUITIITIVIOITIRIIIIIITIPITTIIITIIOIIOIPIUTIIIPIIIUIITITPITIIIINIIIIUIIIIOIIIVINITIPIIIOIIPIIPIVIIINIIIPIVIIPIPOIOISEFISIETS
LU *NOISIAIY ONILIQ] 0 :(d) NOISIAIY 1ISIT SIyvd
VHS A8 OL:tl (8/EL/1L Q3TJIQOW LSV 5-5J 0022-Lt68 8-012 231111 3 13AIT AENISSY
£2:80 98/2¢/21 031VYI 09_"43 dA OYIIH 00¢Z YId (€68 371111 % "ON QYvO8
CCCCQA

.nc..l.....ccl.ICC..I.ICCC.IICCCCC.CCC.CCCCCCC!.CC,CI..A OCCCCICCCCICCCCCCCCCCC!CICCQCCICcc.c!.cc¢|¢¢.cCCQCCCIM \ .
(SRR ] LAVA INMT Y



LI -
l AVSY¥Y 31¥D 90¥d dOZI WOASNI NdJ 0022 JI HOLSND -¥%09-LLE 261
! NId 89 STV ¥31104INOD WY¥Q/93W | 0L-6Z¥8 DI1d 0L-62v8 ~5505-¢LE €1 @
’ 1l .
o1l - 61
v dOE SOWN WIS SNOZI WV¥Q 6.X 3952 952ty D1  Z1-9SZ1b -80Sb-LLE N
L 318VNI 3LI¥M BY9L Wd I ~Z6VE-LLE 12
t SIYNDIS SYD ILV¥VAIS BNO4 v¥91 Id I R A s 4 B3] £
L . 1'V0 404 STIYNODIS ILV¥INID bY¥9187Vd Ol 125 €-LLE ~B6rE—ttE v
L WO¥d 123135 8191 1¥d JI 1 -68VE-LLE Ny ,
L ¥300030 SSIHAGY 8107 Wd II ~SBYE-LLE 21 ._ d
t HOUd OT 3. f §1E - (LE=bEIETIT 51
l woyd D1 ! 1Y-8EI1E-LLE 021 ~wmmy
1 Fa1 08> Teorvinod WOUd I ) W-bE/F . (LF PELEtETTE 5€1
, LE7 - 9L
221 - T8
9 NId BZ SOWD SNOZI WV¥S 8 X X2€ J1  21-95229 -$880-LLE (1 -9
l 08 NdD dA O¥IIW 0022 VId ~L€68-602 19
PIVFIIIIN IV I TPV INTIRPIVIIVII PNV I IO IR I IIN NI I IEIINOITVIUNICIIPVIVISIUIITIIITIITIIT IV IUIIUPITIRII P IO ICIIRIGPSTOIFIIIINIGIOIVIOIVITSTY
e A0 . CON ONIMVYO " NOILdIY¥2S30 v J0AL/3NIVA o “ON L¥Vd ONVM o . '$30 ._mz .
.CCCCC.CICCICCICCCCCCIl.CC!CIICCCCCCCCCCCCCCCCCCCCtr.‘CCCCCCICCCCCCtCCCCCCCCCICCCC.CIICCCICQC.CCC!C!IC.CCCCC.CCCIIIICICC' e se
L1 NOISIAIY ONI1103 0 :(d) NOISIAJY 1SIT S1Yvd
VHS A8 OL:1L (B/EL/LL :QITII" MW 1SV 01-SJ 0022-LC"8 2-012 311 7 13AIT AIBHISYY
£2:80 98/22/21 :031v3¥D . 09 NdD dA OYDIH 002 ¥Id (€68 131IL T "ON OWv08  \

FIFVIIIOIUTIIIT VI N VN IO II IV VI I I IV IV IV IV OIS IS ISUI IO T IVIIII IV TN IIIIIIIIIIIIIIUTIIIIIIIIIIIITIIFIIIIIITIITIIIVIIIIIIIISIIIOESS

! JCISIT SiYYd YNT YD) /

L 30vd 30  133HS MM>  1ST1T S1Y¥YVE e
SLLL LB/EL/71L 31V0 NY "IN .mu_¢o~<xom<: ONVYM
e remm s L awTeR .. et e e e ...,....:c.......;..:,.m..(n_.m,.. M tTE T PR TR a0




{ AVYYY 31VD 908d 4021 WOLSND NdID 00¢¢ II HO15ND -$S09-i(t N

l NId 89 SIV ¥31104INOD WY¥G/D3W | 0L-62t8 DI1d 0L-62v8 -§505-LLE €
Tt
011 - 61
v NId Of SNOZl WWIS Wvyd 6XWL JI Z1-6001€ “EISY-LLE N
l 319YNI 3L18M 8Y9L vd JI ~26VE-LLE vo7
t STVNIIS SvD 31VYvd3S yNOd vy91 Tvd JI ‘o 76 - L6 THoremitE w1l =
t HYY0 ¥0J STYNDIS 31VYH3INID ¥Y¥91ETVd DI |RSS ~CLE ~QEpEmiLE- 4
t HOY¥d 123135 819t 1vd JI | Y -68vE-LLE 8E
l ¥300230 SS3¥0avY 8102 1¥d JI -L8YE-LLE 21
l WO¥d DI (€] € - { (& —N=654E=t-1E- 61
l HOYd DI 1y -t L (Y-BELE-LLE 0l
l # Q' ag> swiaLmnod HO¥d DI -LE1E -LLE —HutEHE~LLE S5E1
1y-4ere LE1 - L oy
za) - T
9 NId 82 SOWD SNOZL WY¥S 8 X d2ZE€ JI 21-95229 -¥880-LL€ A N
l 08 NdD dA O¥IIW 0022 VId ~1£68-602 19

BRSOV FTFIIIITNNTISIVIIINNINTIINIVITUIIIII T IV I IV BVII TV PN IT I IIT RIS IIPI TSI IIIOIITIPIITRIICRIIVIIIIIIUIBITIIIIVITIIVIIPIVPOIIVEVIDS

« Alu + °'ON ONIMYYQ NOI1d1Y¥IS30 v JdAL/INTIVA « "ON 1¥Vd ONVM "S30 "33y .
LA A AR R AN AR N R R AN AR R RN AR R AR N R R A R N A A N N N R PN RN RN N RN A RN RPN NN SRR NN SRR RN RSN RN NN R RS RN RN R AN AR AR AN
L1 :NOISIA3Y ONIL]Q3 0 :(d) NOISIA3Y 1SI11 Sl¥vd
VHS A8 OL:LL L8/€L/11 :0314100W 1SV 0v-SJ 002Z-LE68 3-01Z 37111 3 TIAIT A1BHISSY
£¢:80 98/2¢/21 :Q31V3HD 08 NdI dA OY™ W 00Z¢ YId L€68) 37111 3 'ON Q¥vO8

GBI IV I PP P VI PN IS I VS I I T TN VTPV IV PRI NI I IV III VSN IIIINIIFIITI TSIV UIIIISEIIURTIITIIY TOPIVORTIQUUTTUIIITIIIIPIIITIPIIIIOIIPOIIVPEIGSS

(15171 S1yvd TYNIJ)

1 30vd 40 133KHS ) 2> 1STT S1LyYyvd e
SE-LL L8/E1/7EL *31va NNY "IOWNI ‘SITHOLVHOAVYVI ONVH
. PO B S P A .-.,..,..\......d._, ez Tu B e N ..q.o..x. w.,.....u.w.l.‘r.i.w.tn..,”*.....l . Mmﬂhror.ﬂ..w.w..ﬂu.vu.(....‘,.:u.. uﬂn.....?...“o..... .. 1.7..,....~,. .-

( | ( | C



—— e s pun g g = OO

ISV UPNIINIIVIVIILPUIITITIPIBIIPIVIIIIIIIDOIOTY

» “AIO ‘ON ONIMVYQ

198

[ 39vd

40

VYHS A8 OL:LL (8/EL/LL
L2:80 98/¢2/21

*0314100W 1SV
$031vY3y¥)

133HS

AVHYY 31¥D D0¥d dOZ1 ®OLSND NdD 00CZ DI
NId 89 STV ¥31704INO3 WYHO/OIW 1 0L-6Z¢8 IIVd

NId 0f SNOZI WWIS WYH¥Q 6XWl DI
319VNI 31IYN BY9L Tvd DI

STYNIIS SYD 31vyvd3S ¥NO4 ¥¥91 Tvd Il
HYYQ 804 STYNIIS 31VHINID v¥91divd DI
WOYd 1237135 8191 vd D1

¥300030 SS3yagy 8102 vd J1I

HOYd Dl

HO¥d D1

(g 0s> sevac0) WOYd - D1

NI¢ BZ SOD SNOZL WVYS B X d¢t DI

18 Nd) dA O¥JIW 0022 ¥d.

NOI1d1¥DIS30

> 1ST1T71 S1¥vd

08-SJ 00ZZ-Lc68
08 NdI) dA O¥DIW 00Z2 v2d

PP PIIIVBIIITINIIOIIITIIIIEIITIIIIISUTISIIOIIIITIIOIIVIIIOITIIIIIIIOIUIIIITIIITITIINIIIINPITIOIINIIRIDY.

(1S17 S1¥vd TYNID)

HOLSMD) -¥509-LLt
0L-62¢8 -6S05-LLe
Z1-6001€E “EIsp-LLe
-T6ve-LLt

TPS6 - L e —=tOre—ttl

195 € - L € =Q6sS=tet~

| A -68VE-LLE

-88YE-LLE

IM - LFIE -LLETTBETE T
LY-8EIE-LLE
IM-LE1€ -(LE Hitete—tif

2135239 -¥880-£(€
-L£68-60¢

87

£l

vy - £
S - e
o1 - /M
i1

A4

(1A

W

8t

al

S

021

SE1

L81 -8

NNJ..uw“w
0 -

19

YV VPPV IPIIIVITIIIIIIIIGUIIITIVIVITIIIPIIIIUIIIIIIISIPIVIIIPVIIIVTVIIIPIIINIIIIINIISIYIVOSIVIVIYTSY
s JdAL/3NTIVA & "ON L1Y¥Vd ONVM

COUINIIIVIIIIITIITIIVIVIIVIVIIIIVUSITIITIIIIIITIVITIIIIIPIIIITPIIPIFIVIVIVIOVIITIIIIIEPIVIIPOIVIIIIIIPIRPPIIVIVI VI VRISV TIIVIOIVIIFIITIES

*NOISIA3Y ONILIO3 '

"S30 43 .

0 :(d) NOISIA3Y ISIT Slyvd

€<

a0y fCITTHMNN T YHORAY T ONHVMH

3-01T 37111 3 13A37 A18HISSY
{£68D 37111 B "ON Q¥vOd

. QPP IEVIIIIIIPIINIEEIIIOPINIPIIISY

(" -

:m



wes LY0dIYIJOIONT soue

\ ~._ ‘e i Z6VEILLE tiSE-C P #1€_iRSC-CLE QERGTHAE 6BVEILLE & J1012 i
\w\\“w//f AN Z6VEILLE et -(CETOVEILLE i/9SC-(L e DA EXLLE i __68YE)LIE i _3101C
-y O I C6VEVLLE TTISPCCETOVETLLIE i /*S¥~((E UOVEILLE i 68YE)LLE &+ GIOLZ i
@%m 5 i ZO6VELLE (CFSECLevtOWEHtT i/ 25t (IE-POVRILIE 68VEILLE i 21012 &
LA i COVEVLLE CASC-LEHGHEILTE PTC- Ceh-QGvETtte; 68YEILLE i 81012 §
Ve i T6VEILLE #ostuk tOVEIEte /36 L QebSILit- i 68VEILLE §  VIOIZ &
] [ ] (] [] [} []
i 34 i €9 i 14a) i 8¢ i o1z i
: i[T%] 1E0) iF}] YY)
1~ FEIRIYILPHEILLE $G091LLE i LYIBELEILLE CISYILLE EISYILLE vEBOILLE & 31012 &
\m‘.....niz HAEILLE ¥S09)LLE LHIBELEILLE i EISPILLIE v880JLLE & 31012
o " ~FETC Y eI LE ¥S091LLE i LY)BELEILLE i i p880JLLE i 0)012
A lo- 4T YA€ LLE ¥509)LLE (YIBELEILLE § i 80SYILLE i p8B0)LLE 21012
v ¥ RS TRV ) MEEYLLE pS09JLLE LYIBELEILLE & i i y880)LLE 81012
) ¥ =387V LHIreAEILLE pS091LLE 1YIBELEILLE i i 3.59 LIE i YI0IZ i
i i i | i i 3] i i
i SE1 i 261 i 021 i p211E21S11IpLY: cL1°011 i NN i ot i
: 101) 161 18) 113 191 i3]
i
e B AT SIS GSO0GIZLE 88PEILLE & EIGPILLE 3 602 0815 002Z)LE68 41012
1 ¥ SACTE R3eetP LLE GSOS)LLE LSVEILLE & EISPILLE ¢ 602 0v1S) 0022)LE6S 31012
; 13 ~ ¢TI I6EtE) LLE GGOSILLE o 98VEILLE & EISPILLE 602 0215 00221L€68 a101e
Vo~ GV T R36EHE ) LLE GSOS)LLE i SBVEILLE 80SYILLE i 602 ; 0115 00221Lt68 21012 i
Iy « LRTE | IGEHEILLE GGOSJLLE YBPEILLE i BOSYILLE 602 i 5150 0022)LE68 81012 i
/N FETE RGHEILLE GS0SILLE i EBVEILLE § 80SYILLE 602 i 215D 00221LE6S V1012
[} ] ] ] ] ] 1
” i Sl i €1 i 21 i 6111 i 602 i NOILJI¥ISIO i Ol i
, : (2] i[3] 2] 1

A ddddd A A A2 A R R X222 22 A A A R R R A A R A R R R R R Ry R R Y R Y N Y R R R Y R AN R Y R Y SN R Y R YN R Y RSN R YRR AR RSN RS R RS EYRYY Y

L\
VHS A8 OL:LL (8/€L/10
£¢-80 98/¢2/21

*NOISIA3Y ONILIO3

<0314IQ0H LSV
+031v3IY)

a8 NdJ dA OYIIW 0022 VId

Le

0
680

:<d> NOISIA3Y ISIT Siyvd
‘37111 3 "ON Qyvod

CCCCC.CCCCCCCCCCCCCCCCCCCCCCCICCCCCCCCCCCCCCCC‘CCCCCCCCCCCCCCCCCCCCCCC.CCC..CCCCCCCCOCCCCCC.C.CCCCCCC!CCCCCCCCCCCCCC.CCCCCCCC

L 30vd 40 13318

: 8L:tl L8/EL/LL

:31V0 NNY

333>

‘3719V1

CANT

oS31¥01VYLEVT

<AST7 S1y¥vd TYNI4Y
NOILVIYVA ONIGQVO1
ONVH

b s

(£ £4 44

dIUIAT

C o e




OO0

CO0000Q0Q

<

H
1

L

EVD vr3 Gv3

CNONONCRORORO;
To00000

o[  Jo

cJojoRoNoYofoJoJooloXo)
JJOJONONONONONONONONONO)
IRORONONONORORNONORORORO

ol__lo of ri%quLo

e LLC

OOOOOOOOOOO:
(020

P ¢ E

OO C

0| 00O C

3l eoc
lo¥oXe

19 00oC

40

9

H

loXoXo:
0O0C
00OC
rd O0C
-y N OOC
00C

5

jofoRogogooRoXoXo X0

B e i

GE0%-2.%Beo—

;pp@pppﬁbpppmbbwobbobsd

OO0 W|OOC

O, N aYaAVa




SAS-3u03S

| posiLA ONOD3

003

AL34VS QOBd | |, o arqepuedxs Mau au3 Ag paoerdsa aq pue 233TOSCO SuW0J30 TTTA (¥£0R) PIE0q
004 quasaild -Butranioeynuew o3 pIecqg NdM K1owaw aTgepuedxa mau e mcﬂcm.__waa::
/ /) Widd .
\ n \\V > ) ol 52 FONVHO HOd NOLdINAS/NOSV3H
;-2 P72 7T T oum
72 A~~~ =
\ Qp\% "DYON3 1SND T
'OHONI '$3a - :
e 4.,. \1\.\\\ \\\ v ,YOmmun_c_<Io 003 -aTaTSEa) UAUM AJ0JUBAUT AUTISTX3 TTE 3sn 930N
Atva ~$VAOUHddV 1 1 T A NdD ONZZ Wd  B-L§68-NTZ  PPY
[ ) 1 T T va WIW/0dD TSTA ¥d  WZ-7¢0R-NTZ  :933T=0
$-(_ - € 31va 30NvwOaNOO | FdAL ALD 3dAL  Wn NOTLATHAS A0 I
- ALD AW0D
1SMOTTOJ SB GRPN-(RZ
pue 9T ~(RT ‘9TES-L9T “YTss—LRT ‘wTge—L9T ‘2T5c=(/T ‘ZT££-L9T WOA abueun
“ ozl - an Nda NozzZ ¥id  ¥-/£68-0T7 NPy
)] Z|» ol O 1 1 T Y3 .
Z5 mﬂ mmmwmw @ m T oz_zao%w_w T T 1 3 Ndd) ISTA ¥ad HI-ws0R-0TZ 833720
©O [RAPFRFeE 3 TV 3dAL W NOT LATHIS 30 FTM
Novomodas|| AP o3 . 1SMOTTOY
S ;o.“m.w se cTec—/QT PUB CTEE=L9T ‘STe6—(AT ‘£Tes~£9T ‘TTEE~(RT ‘TTe¢-L9T WoA ahuewn
DMA HOIN FONVHO 40 NOILJIHOS3A
'OMd WIHOS
OMa 11180 c- N\ m m: v 1 SSV10
'OMQ ASSY
- ‘AJY-3 4 d3d ¢
MHOMIYY GS) "ZS) ‘'ON 13QON
01Z 1HS AHOISIH /N
0!G 1HS AHOLSIH 'ON 5Ma
- ISTA Wad
o1 WO MoTag @95
SNOISIA3Y m.—-zm::ooo NOILJIHOS30 . ‘ON 1uvd
tasTz 2y 34V0 ZTchy X3 A8T7-ZT10 S/N UBATTTNS TOIEN AG JILLIHM
L7 701 +— e
L/1z4z1 3iva ye1g/ 1X3 aT=<10 S/N L0 3051 ASUCUEN "STUTeT HO1VNIOIHO
\h 40 /  133HS

LoNvm,

-,

{

C



DY A AR

806/%33 A-L£6R-NTZ AT
MZ§ WZTG WAW/NdD SIA wod
80S/7I3 Y-L£68-NTZ AGIM
WZ£/RZT WIW/NAD TSTA ¥Id
806/%23 8-L568-0TZ A8 M
W M9 W/NdD MZTS STA ¥ad
8OGLYI3 L568-607 AQ M
W2 YZTG WIW/Ndd SITA ¥ad
80S/¥93 LS68-607 AG M
MZE/YRZT W/NdD TSTA Wad
805703 L§68-607 A N
W9 W/NdD MZTS STIA ¥d
R0SLPI3 LE6R-NTS AG M
W WZ§ W/NdD ISTA Wad

NN N M NM AN NN AN NWN

%8}
pun]
[t
L
—

N NOTL1dTHIS3O

=
)
f—
—

(3NNT INOD

10]
U034
10}
‘WO 4
10|
10T 4
10
1WOJI 4
0]
2UI01 4
o]
:wox4
101
1woI4

3UTT  YZ-y50R-PTZ

auT] YT-7¢0R-017

auT V-h¢08-0TZ
auT 7-4§ 0R-607.
auTT T-7508-6n7.
auT" 7$08-607.
aut 7¢NR-0TS

FTM

:SMOTTOJ SE uoT3drIossp Jajsey uwal abuey)

‘3ONVHI 40 NO!1LdIHIS3a

\i /ﬁ; '300 1S31VT IHL SILNLILSNOD AIYH SNOIAIYG
/ .MO LHS ‘ON 023 40 LIN3IWNJ0AG OL GIHOVLLY NIHM ‘LHS 0933 SIHIL 337111 LNIWND0Aa
133HS NOILLYNNILNOD
amman|  A3wato 'ON ININND0G H3QHO IDNVHI ONIYIINIONS ONVAM




W{-S8-S VSN U peluild 0E061-P1

¥Ho ||
/819 T8 &9 wowewo|| y
'SAS 3HNO3S
(Al QG \mﬂ@Q ~™MA)) AL33vs ‘doud *sabueyo uBTS3p 3S93BT 1997481 03
/ \ \\ 5577 :\1\ YT 504 .m Mm_.cwsmun ajepdn .:cﬂ.uo:uoua 071 sIaqunu 3xed pue sbButmeap asearax o)
s nN; A
A ma| | IVILNIGIANOD ANVAIN0D JONVHO HO4 WOLJWAS/NOSV3Y

OIN

~ oy Z 39¥d NO G3INNTINOD
hdo_, cc Aﬂ——a *safiueyo Aax eydTe-uou 03 ASI eudre Jo JopusaA AJTION 310N
ovss—TGY T8L¢-TSY LLL5-8GY
09/£-86Y 206%-25Y Thes—-TsY

*A9I eydTe-UOU 03 MOTSQ Pa3STT ¥303S Al eydre TTe I3jsuell

@m<>0¢mm< 0 € INFWOTI3M MUY “13INvd LLLE-BSY LL1£-8SY003
0 19 ¥Y3IY TINYd “Y3A0D 09Ls-95Y 09L£-85Y00Q
0 <] FINSOIIN 206—-2sY 208t=-2s%003
31V 3ONVINHOINOO 0o d HOLIMS *13Mavyg Gs-TSh T7GS-TSYO03
0 € LH0ddNS ¢ 13MovHE Ov6s-TSY ovss-TS0N3
;. ATddNS H3M0d ‘ TINVd 18L£~TGY TRL£=TSH00D
1 E] NOI1dIHIS30 #IM #IMA
o e} AJY 9Ma
0z [8Z1z2 2222 | @ | o vauy S . ‘
mm mm mmmmmm @ m M loNINHOINOD :0 °"A3Y ‘TaAaT uotjonpoxd o3 sbutmeap ButmorTod aul sfueyo pue asearay
NOIIVOIID3dS L N9LE-8GY
TdS 17 07 T woxy swa3T BUTMOTTO4 8yl I0j SNIe3S Wa3T abueyn
"OMa 180
(0279 I 7S OMQ HOIN JONVHD 40 NOILJIYOSaAa
"DMA WIHOS
‘OMAd THHA m @ 1 SSVY10
OMA ASSY vorzni  #d3d S-022
A3Y3 # d3d
WHOMILHY "ON T13QON
012 L1HS AHOLSIH MOT3d 385
0LS LHS AHOLSIH MO39 I3S ‘ON OMa
oL Wou4
SNOISIASH SLN3INNDO0Aa NOILdINOS3a MO8 335 'ON 1HVd
£8/82/58vQ cozaNa €81-210_SMW STToM BI0S1 __ AGNILLIHM
{8/8Z/5a1va LTS3 067Z-£T0 S/WN TU3xI4 aoC HOLYNIDIHO,

~

B 0/ 1= J |
€ */fz/7 ON 093 | Y \



W{-S8-G VSN W pajulld OE061 -t

‘SAS 34NO3S

Al134VS ‘qOYd

004

W72dd

OIW

y) "'OHON3 1SND

‘uoTjeINBTIIUCD PTTING Tenjoe 1ad bButjepdn

FONVHO HO4d NOLJWAS/NOSVY3IH

861 ¢0 10F

'DYONI '$30
SH3IJUIVHO 033
3iva C W\m<>°:ﬂﬁ< [ [ [ va 19qe1 3819y Yoo  G9ZZ-G|0 1OV
4 10
wo1d T B9 Junow oTqed ‘ssed  96ZT1-HS9
/¥  31va IONVHOINOD ! s el
- 1 € woad T ed dweTd aTqed MAL&7 —$S9
9 ol
T g8 ‘woad T ea 10s Tyd yd zZ/1XZ€-8 09T¥-0S9
o) o) m Hern
Oz |2Z 1324352 2 | 2| o v3uv :wo1d ©o 913 STqed 0T-509: XLO°6YD
£3 mm mmm_mmw a m M [ONINEOINOD ﬁww ¢ .m.me . %
K10 X320 duio) wWa uot3draosaq M
NOILV3I4133dS
Td'S :SMOTTOJF st 9TEE’STEE~/8T/L9T swod abueyd
'OMa 190
'OMd HOIW FONVYHO 40 NOILJIHOS3a
'OMA W3HOS
'OMA TIIHA @ n ! SSV10
"OMa ASSV
‘AJY-3 # d3d S300¢¢
SMHOM LYY ‘'ON 130N
012 LHS ABOLSIH
015 'LHS AHOLSIH Ndd BICTS mu% ‘ON 9Ma
o o | e ) NSINND0a 040 &I8LT < 9TEE ' STEE-LBL/LIT
SNOISIAY NOLLJIY¥OS3a "ON 1Hvd
3iva 13 S/ 390ED UATOTR) 4@ NILLIHM
L8/2/9  3iva 02S79-1x3 IC1L-810 g/w — Jooeg UATOTE]

HOLVNIDIHO

0 / 133ms
|M%.\ ¢4 "ON 093
-

093 .




LYY T D11 W poiug cLus v

.e ﬁ

ﬁ, . [J AINO zo_::»M\ hooa

31vA ALIAILD3443 SIS

- Y3IH10
94N-3Y
JONVNIS A Ca vl I DY SHHVIN3Y
TOYINOD "Q0Hd 093 40 (SONIAVS 1SOD HO) 1SOD WIOL
[ Jﬁ SIVIHILVN (Q3AN31XF) IONVHD 1SO0 1ONJ0Yd
7 7
ALVNO SHM ~ SMM NI ddiN WOHH ALILNVAD NOILONAOHd
. wy (\
8/ )¢ G 0 (? ON3 94N LINN ¥3d 3DNVHD 1500 19NA0Hd
NIWQY 003 BRENE R NOILLYHOdHOONI 40 1S00D
STYAOHddY - S1SOD NOILVINIWI 1dWI 'NOILVEvd3td
SHYVNIY 335 'S
SIINN NI S3ITGNISSY
0 O M1 0 an8 Id H3QYO IX3N b SIMGWISSY GNns G3HSING
O o 1snv O MYOWH $53004d NI SINGW3SSV
a O 1092s o Mol JOVAIVS/IVHOIS € ¥3050 NO S1uvd
] a 4d O HIIw ONVH NO S14vd
0O xaw \e Yy O amd MHOMIY 2
O ©ONOH O soe O S¥W3L NOLLISOdSIA
SISV 35N 1 1S00 [(dSId | ALILNYND IVIHILVIN
S3LIS d310344vY NOILISOdSIa ‘ON ASSV/ON 14vd
20 133HS
A W.Nm\c ON 003 J3THS LOVANI DNIHNLOVEINNYIN ONVM
H3AHO FONVHO ONIH3I3NIDNI




WZ-G8-G 'V'SN U pajuld IE06L-PI

PW\mxv ‘ONOD3

133HS LOVdINI ONIHIINIONI HIWOLSND
H3AHO ADONVHO ONIHUIINIONI

SLNIWWNOD TVHINID
¥3HI0 1500 VNNV vioL

.. 27 “%N\ aora3d

\& 77/ s NOLLVINIWI 1dWI
1HOddNS 0S4 WIOL dOd 3uvdS 153

2

P@—.mﬂf . SOILSIDOT HO8Y 1 404 LINA'1S3

SO HO3L WIILYA

WNOILYN | O1SIWOQ
alva STVAOHddY 1JVdiNI 1SOD 'LS3 -Y3INI
] MHOM3H 0S4 HO4
a34INO3Y 8NV I
%K\\\Qg% ]  Twouan 0]  aanw
O 3HINO3H 004
ﬂ O4NI
0 KTNO 80Hd
SLNN TV
SLNIWIWOD LOVdWI U
& 40g133HS

Lo

—§

{

C




TAC
Problem Call
Control Number 08237035

Contact Name LARRY HORNIBROOK Position CE
Rdb # 3522 Tdx # Phone # 405 848 9852 Ext #

System Type 2200CS Device Type DS
Utility Name Software Level

Method of Call P T = Telex, P = Phone, M = Memo, E = Ems
Has the Area or District been contacted
N A = Area, D = District, B = Both, N = None
Is this inquiry pertaining to a National Account ?
U Y =Yes, N=No, U= Unknown

Use the following area to describe the site that created this request
Cust/Office Name OMEGA INSURANCE Phone # 405 769 6701
Address 2KO08 City CHOCPAU State OK
On Site Contact Name

Problem (*) Solution (+)

*EMP 28543

*DISPATCH 20A206898

*HAVING CS GETTING PEDM ERROR WHILE BOOTING UNSURE WHETHER

*HARDWARE OR SOFTWARE

8/24/88: LEFT MESSAGE AT OFFICE TO CALL. (5MIN) MIKEB
>REDSHAW ACCOUNT USING THE NEW SIMMS CPU BRDS W/
128K MEM. GETTING PEDM ERROR CONSISTENTLY ON BOOT.
TRIED ANOTHER BRD & NO CHANGE. TESTED W/ 0/S 3.1 &
NO PROB. REDSHAW MUST EITHER UPGRADE THE CUST 0/S
TO 3.1 OR MUST DOWNGRADE TO A NON-SIMM BRD. CE TO
TALK W/ CUST & CALL BACK. (15MIN) MIKEB

8/25 4:29 CE CALLED AND SAID THANKS FOR YOUR HELP. HE SAID

IF YOU WANT YOU CAN CALL RUTH AT 1-800-999-1115 AT REDSHAW

ACCOUNT D WHITE

8/26/88: CALLED RUTH AT REDSHAW. WAS NOT AVAILABLE. LEFT
MESSAGE TO CALL. LEFT MESSAGE FOR CE TO CALL.

(10MIN) MIKEB

>RUTH CALLED BACK. RT NOW WILL NEED TO USE THE
OLDER SINGLE BRD CPU CARDS TO ALLEVIATE THE COMPAT
PROB. WILL TALK TO R&D ABOUT STEPS TO TAKE. LEFT

MESSAGE FOR MR TO CALL. (20MIN) MIKEB
8/26 11:06 CE WILL C/B VSP
8/26 1:35 CALLED AND NEEDS A C/B ON HIS BEEPER @ # 405-686-
3286 CAREN 1:35

8/26/88: TALKED W/ CE. NEED TO CHECK CHIP L45 TO INSURE IT
IS NOT A MOTOROLA MC74F539N. IF IT IS,NEED TO TEST
W/ A BRD W/ A DIFFERENT L45 CHIP. IF FAILS W/ GOOD
CHIP WILL NEED TO TEST W/ 8 PARTITIONS OR MORE ON
0/S'S 2.7 & 3.0. IF CAN'T CHECK WILL REQUEST BRD
SENT IN. (20MIN)  MIKEB



8/29/88: BRD HAS GOOD CHIP AT L45. CE TO SEND IN BRD FOR
TESTING W/ OUR 2.7 & 3.0. (1OMIN) MIKEB

9/2/88: RCV'D BRD. OUR MVP 2.7 IS NOT RECOGNIZING THE PAL
CHIP & AS A RESULT IT WILL ALLOW YOU TO GEN 512K
MEM. GEN'G BEYOND 128K WILL CAUSE A PEDM ERROR.
R&D LOOKING INTO SITUATION. PROB LOOKS TO ONLY
EXIST ONLY W/ 128K BRDS. R&D TO TEST A 512K W/ OUR
2.7. (THR)  MIKEB

9/6 CALLED AND WILL CALL BACK LATER. CAREN 11:15

FLASHED
12:15 CALLED CE. CUST NOW HAVING ANOTHER PROB,
CAN'T ACCESS DISK. CE GOING ON SITE TODAY. TOLD CE
THERE IS A PROB W/ 2.7 USING THE NEW BRDS AS 2.7
WILL NOT READ THE PAL & THINKS 128K BRD HAS 512K.
WAITING FOR WORD BACK FROM R&D ON FIX. ALSO WANTS
TO KNOW IF OLD & NEW BRDS LOGISTICALLY INTER-
CHANGEABLE. (THR) MIKEB

9/12/88: BRDS ARE LOGISTICALLY INTERCHANGEABLE /JC. CALLED
CE. INSTALLED O/S BRD. LEAVING CALL OPEN AS POSSI-

BLE BETA SITE FOR NEW PAL. (10MIN) MIKEB
10/17/88: CE TO CHECK W/ CUST TO SEE IF WILLING TO BETA TEST
NEW CHIP. WILL CALL BACK. (10MIN) MIKEB

10/18/88: CE CALLED IN. CUST RELUCTANT TO BETA UNTIL END OF
MONTH.WILL CHECK FOR OTHER BETA SITES WHICH COULD
TEST EARLIER & USE THIS SITE AS A BACKUP IF
NEEDED. (10MIN) MIKEB
10/19 9:05 CALL BACK TO OFC VSP
10/20/88: TALKED W/ CE. REDSHAW DOES NOT WANT US BETA TEST-
ING CHIP AT SITE. REDSHAW WILL BETA TEST AT THEIR
HO. RUTH MOORE IS CONTACT AT REDSHAW, 1-800-999-
1115, WILL CHECK W/ R&D THEN CALL REDSHAW.
(5MIN) MIKEB
12/12/88: IN TRAINING TILL 12/26. LEFT MESSAGE. (S5MIN) MIKE
12/27/88: TALKED W/ CE. WILL SEND OUT CHIP FOR BETA TESTING
TODAY. (5MIN)  MIKEB
>CHIP SENT OUT FED XPRESS, AIR BILL 1069820735. CE
TO CALL BACK WHEN INSTALLED & TESTED. (10MIN) MB
12/28/88: RCV'D BETA CHIP BUT INSTALLED AT SITE ON 512K BRD.
NEEDS TO PUT ON 128K BRD & VERIFY AT PARTITIONING
SCREEN ONLY SHOWING 128K. CE TO CORRECT & TEST.
(10MIN) MIKEB
+INSTALL NEW CHIP AT L42 & WORKING PERFECTLY. CLOSING CALL.
1/4/88 (10MIN) MIKEB
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WINCH [~ lg —] WINCHESTER DRIVE
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"'OR REMOVABLE CARTRIDGE
WINCHESTER DRIVE
9559
Ja . — STREAMING
TAPE [ - TAPE DRIVE
J5 -nr ]FJ 320 Kb or 1.2 Mb
FLOPPY |H— {  FLOPPY ORIVE
J1 ]
PRINTER
9558 NOTE: TERMINATING RESISTORS OF WINCHESTER X
DRIVE MUST NOT BE REMOVED. ’
Ja_:l
MUX

J3 MUX

J2

wx[ Jes gpe8 MOTHER BOARD

SWITCH SETTING OF SW 3

J1 PRINTER

LS8 MSB DISK DRIVE TYPE
0000 0000 NO DRIVE PRESENT
0000 1000 10 Mb REM, CARTRIDGE WINCH.
0000 0100 10 Mb WINCHESTER LSB mMse
0000 1100 20 Mb WINCHESTER oN
0000 0010 32 Mb WINCHESTER
0000 1010 64 Mb WINCHESTER swi
0000 0110 140 Mb MAXTOR. 14 x 10 Mb OFF
0000 1110 32 Mb MICROPOLIS WINCH. . DISK ADDRESS
0000 0001 112 Mb MAXTOR 7 x 168 Mb
PRIvE THRE

ON=1 on LSB \ MSB on LS8 MSB
OFF=0

T ITIES HHTTIRE

OFF 3 ) OFF
1 ! 3

PRINTER ADDRESS

J6

LSB MsB
MITITIIT
OFF

SW1

ALL SET OFF
FOR FACTORY USE ONLY

J5 FLOPPY

Ja' TAPE

9559 DAUGHTER BOARD

1.2Mb

o rI—TAPE
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320 Kb

J3  WINCH
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WANG LABORATORIES, INC. ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 o TEL: 508/459-6000 TELEX: 172108

TRCANICAL SERVICE BULLETIN WANG
SECTION: HardWare General

NUMBER: _HWT 9449 REPLACES: DATE: 04/17/90 PAGE _1 OF 2
MATRIX ID. 4103 PRODUCT/RELEASE# 2200 CS-D/N

TITLE: DPU Disk Port & Jumper Information/Part Number Correction

PURPOSE:
To inform the field of the purpose of the disk/mux port and jumper on the
212-7113 DPU Board which is not documented and to provide the field with
the correct part numbers for the Power Supply & On/Off switch.

EXPLANATION:
Every CS-D CPU comes with a 212-7113 DPU Board used to control all
internal drives. The DPU Board consists of a 210-9558 Motherboard which
has two I/0 connectors and a 210-9559 Daughter Board. The top connector
is a standard system printer port. The bottom connector is a disk/mux
port. The disk/mux port is used to allow access to the internal CS-D
drives by other CPUs. This port is activated by the MUX/BUS jumper
located on the 210-9558 motherboard up next to the rail between the 2 I/0
connectors.

Normally this jumper will be in the BUS position. This causes the
disk/mux port to be inactive allowing only the internal CPU to have access
to it's drives. When the jumper is moved to the MUX position all access
must be through the disk/mux port including access by the CS-D CPU itself.

In the MUX position, the drives and DPU Board should be thought of as a
separate device much like the DS Cabinet or the 2275. The disk port on
the 212-7113 DPU Board is the I/0 connector similar to the I/0 connectors
on the back of the DS & 2275. Any CPU requiring access to these drives
must now have a disk controller cabled to this port. Normally when in the
MUX position a 2275MUX Master Board, 210-8824, would be installed in the
I/0 section with a cable from it's disk port to the disk/mux port of the
DPU Board. This connection allows the CS--D to access the internal CS-D
drives. Other CPU's (up to 16 can be mux'd) using 210-7715 boards can be
cabled (100' max) to the 2275MUX Master CPU ports allowing them access to
the internal CS-D drives. Of course a standard disk controller in any CPU
could be cabled directly to this port, but that would limit access to only
that CPU. When used in the MUX position, the disk controller in the CPU
accessing the drives determines the device address via the device address
switch bank on that board. This overrides the device address set on the
CS-D DPU Board. This is the same way it is done on all similar 2200 disk
connections. Switch settings are discussed on page 2.

GROUP: 2200 Product Support MAIL STOP: 001-330 .

& | COMPANY CONFIDENTIAL
WANG Laboratories, Inc,




WANG LABORATORIES, INC. ONE INDUSTRIAL AVENUE, LOWELL, MA 01851  TEL: 508/453-5000 TELEX: 172108

TECHNICAL SERVICE BULLETIN WANG
SECTION: SoftWare General
NUMBER: _HWT 9449 REPLACES: DATE: 03/06/90 PAGE _2 OF 2

MATRIX ID. 4103 PRODUCT/RELEASE# 2200 CS-D/N

TITLE: DPU Disk Port & Jumper Information/Part Number Correction

EXPLANATION (cont'):
Switch settings for the CS-D DPU Board can be found on a sticker on the
right side panel of the CS-D cabinet. These switch settings are correct.
Appendix A of the CS Maintenance Manual, 741-1769-2, covers the CS-D &
CS-N CPU's and on page A-38 incorrectly shows the drive type switch
settings. What is shown as ON should be OFF and vice versa. There is
also added confusion as the sticker & manual do not agree on the switch
labeling and the male connectors on the sticker do not match the board.
Use the side panel for sw settings but beware, labeling may not match. To
access, remove the top cover by removing the 2 screws in back. The side
panel can then be removed by sliding it up. The correct sw settings are:
210-9558 Motherboard
SW 1 - Winc Drive Type - between L8 & L13 near bottom of board

No Winc = All OFF 10 Meg Rem Winc = 5 ON only

10 Meg Winc = 6 ON only 20 Meg Winc = 5,6 ON only

32 Meg Quantum Q540 = 7 ON only 64 Meg Winc = 5,7 ON only

140 Meg Maxtor = 6,7 ON only 32/42 Mg Micropolis = 5,6,7 ON

112 Meg Maxtor = 8 ON only
SW 2 - Printer Address - next to L69 just above connector J5
215 =1,3,5 ON only 216 = 2,3,5 ON only 217 =1,2,3,5 ON only
SW 3 - Drive/s Device Address - between L76 & L77 at top of board
310 = 5 ON only 320 = 6 ON only 330 = 5&6 ON only
210-9559 Daughter Board
SW 1 - Factory Use Only - 8 bank sw at top of board ALL OFF
SW 2 - Floppy/Tape Switch - 4 bank switch at bottom of board
1 OFF = 320 Kb Floppy 1 ON = 1.2 Meg Floppy
2 OFF = No Tape 2 ON = Tape Drive installed
3,4 = OFF (not used)

ADDITIONAL INFORMATION:
Also in Appendix A of the CS Manual, 741-1769-2, on pages A-54 and A--55
the AC On/Off Switch and the CS-D/N SPS-255 Power Supply have incorrect
part numbers. The part numbers shown are for the CS. The On/Off switch
is not physically compatible and although both CPU's use the same base
Power Supply the harness is different. The correct part numbers are:q,
CS-D/N On/0ff Sw 325-0105 CS-D/N SPS-255 Power Supply 270-0899--1

GROUP: 2200 Product Support MAIL STOP: 001-330

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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CS-5D 512KB CPU with internal disk storage
CS-5N 512KB CPU without internal disk storage

The CS-D combines into one package the functionality of a CS CPU, a data processing
unit (DPU) as contained in a DS, and a 22C11 printer/disk I/O controller. With the ability
to have up to three internal storage devices, the user whose requirements do not go
beyond a single fixed Winchester (or 140MB) need not purchase a data storage cabinet or

a 22C11.

The CS-D is an enhanced, redesigned, repackaged and cost-reduced VLSI-based CPU,
consistent with the image and appearance of the VS product line. The hardware is
compatible with all 2200, MicroVP and CS peripherals, I/O controllers and CS/DS options,
with one exception: the DS-10R is not supported on the CS-D/N. Tus umt s are
UPGRAORGLE To GiThER Tos CS[38¢ ot TURBD (AOVIDING EXTEUSIVE GROWTR AnD PELEOR®ANCE 055131 LAT:es.
Built on the base of the CS, the CS-D has a restyled cabinet and a new mother board to
accommodate an external DPU and three internal storage devices. The CPU, a
high-performance VLSI processor, supports up to 16 terminals and 16 jobs concurrently in
a multi-programming environment. Including the CPU and storage devices in one cabinet
results in a compact and cost-effective mini-computer system. The CS-D chassis
contains nine input/output (I/0) slots to support a wide range of other peripheral devices.
Each I/0 slot can contain a controller for one or more peripheral devices. These devices
include a selection of flexible and hard external disk drives and an extensive array of
printers. The CS-D system offers data communications capabilities and an operating
system with low overhead. Designed for simplicity of operation and 2% flexibility in
system configuration, the CS-D can be easily adapted to meet each user's unique
processing requirements. The system performs automatic data compression on
information transmitted to each terminal to accelerate communication and increase

response time.

The CS- cqgtrg;bynemory'gontajns 32 KB of 24-bit words. When the system is powered
on, thepsystemapsugssmr e sze loaded into control memory from the system disk and resides vuszs
in-menrory until the system is either powered off or re-initialized. Since the contents of
control memory are inaccessible to the user or the user's programs, thefSystein peogeame

1s @ee always protected against accidental interference or destruction.

User memory is the area of memory available to the user's programs and data. User
memory is divided into areas, or banks, of 64 KB each. The user can subdivide each bank
into a number of partitions of fixed size, each of which is capable of executing a separate
program. Partitions cannot span bank boundaries. Within each bank, a fixed amount of
memory is reserved for system control information. Only 16 banks (up to 1 MB) of user
memory can be used for programs and data. The remaining besks can be used only for

RAMDISK. Memory

The CS-D is easy to operate and to program. No special job-control languages or
elaborate operating procedures are involved. System resources are allocated through a
supplied partition-generation program that guides the user through the process of
configuring user memory. By running this program, the user creates partitions and
assigns them to terminals. Each terminal can control one or more partitions. In a
fixed-partition memory scheme, user memory is divided into a number of distinct areas
called pactitions, each of which can contain a separate program. The central processor
allocates intervals of processing time to each partition in turn. Thus, the program in an
individual partition is executed briefly before the CPU services the next partition.

The CS-D/N supports all 2200/MicroVP series terminals. Terminals can be attached to
the CPU either locally, at distances up to 2000 feet, or remotely, through the use of
modems and telephone lines. Since each terminal can support its own local printer,
screen dumps and standard printing operations can be performed.

Optionally, the CS-D can be equipped with communications controllers that allow remote



devices to be attached directly to the CPU and accessed by a user at the terminal. The
CS-D also supports asynchronous, synchronous and advanced bit-oriented protocols.

The DPU can support either a 320KB or 1.2MB diskette, a 150MB tape streamer, one " o
fixed Winchester and 1,024 sectors of cache. The Winchesters supported are a 20MB, w,,g»*‘\,,, M
32MB, 64MB and a 140MB that can either be formatted as fourteen 10MB platters,,, ¢w®® * o oyt
(140MB) or seven 16MB platters (112MB). ‘,t"r%ue fslke i 2R

e and tape streamer are visible and ac®™ %
easily accessible for inserting and removing media. The fixed Winchester is inside the 16 ™

<

11
cabinet, but a disk activity light, located below the power-on indicator light, is provided "Pﬂ,
on the front of the CPU panel. LS of

on_\VB‘

Unlike the DPU contained in the DS, the DPU for the CS-D is an external board that is
inserted into I/0 slot 9, the same as an 1/0 controller. The DPU also contains a system
printer port. Hence, no I/0 slots are lost because the DPU occupies the same 1/0 slot

e

that a 22C11 dual printer/disk controller would occupy it X usedyan external DS.

The DPU has the same functionality as the DPU in the DS, except that it only supports
three storage devices instead of six, making it attractive to users with modest storage
requirements. 1,024 sectors of cache are in élded, plus the ability to allocate up to 990
sectors (256 bytes/sector) of #8 cache memorpbe-BSREe RAMDISK. Once the DSER
RAMDISK is established, it is accessed as a normal disk platter and supports all disk
commands. It is best suited for frequently accessed programs or data files whose
contents remain constant. If the number of sectors to allocate is specified as 0, the
DSR2 RAMDISK is de-allocated. NOTE : RAMDISK provides only temporary storage.
All data is lost when the system is turned off.

QXITIONS
Up to 1MB of main memory can be allocated to ﬁ.éegsem (twice the previous capacity),
and all unused main memory can be allocated to RAMDISK. Therefore, with an 1MB
CPU, a user can have up to fifteen 56K§a3artitions and one 61KB partition. With an 8MB

TiTions

CPU, a user can have 1MB allocated to peégram and 7MB of RAMDISK.

. INTEANAL OLWES

The £ixed-Minekester can be multiplexed the same as a DS, with up to 16 CPUs by usinga /™
combination of 2275MUX and 2275MUXE controllers. The difference is that the DPU,

instead of the DS, is cable-connected to the 2276MUX. Three CPUs can be

cable-connected to the 2275MUX. Additional CPUs can be multiplexed ée-the-fixod-dick
sterage-unit by adding up to three model 2275 MUXEs (MUX Extenders). Each 2275MUXE
supports four CPUs. These boards are placed next to the 2275MUX and are connected to

the 2275MUX by a ribbon cable. Participating CPUs must each have a 22C80 controller.

CPUs multiplexing the fixed Winchester can be any type of CS/2200 CPU that supports a
22C80 board. These CPUs can be CS-Ds with their own local storage. Up to two L et
external DSs can be added to a CS-D via 22@3% disk/printer controllers. In addition, the X \\\Q_(,O‘
end-user can remove the storage devices from the CS-D and insert them into a DS, tf=the 57 ¢*

o - - . (Y P, Jy . by 3 -‘.',,.. ,~,. L achaes ooz e,
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The CS-N is a CS-D without a DPU hoard. Panels cover the diskette and tape streamer
slots. The CS-N is available with either 128KB, 512KB, 1MB, 2MB, 4MB or 8MB
(CS-80N) of main memory. The CS-N replaces the CS-2 through CS-80. As with the
previous CS-2 through CS-80, an external DS is required for storage. CS-N models are
field-upgradeable to a CS-D.

Using Release 393 or later of the multi-user operating system, up to IMB of memory may
ARYY IS . .

be allocated to . Any unused main memory or memory in excess of 1MB (up to

7MB on a 8MB CPU), may be allocated to RAMDISK. RAMDISK allows a portion of

memory to be used as a high-speed disk,, &8 All e&=slse BASIC-2 statements can be used

with RAMDISK. Since user memory is used to emulate disk storage and thereisno Lo o a /™

physical disk address, RAMDISK access is considerably faster than access to an actual

disk.

The CS-D/N can be configured as a single-user, standalone system with the same
features and language capabilities as the multi-user arrangement. Unlike most
single-user systems, the CS-D/N enables a single terminal to control several programs
executing concurrently, while maintaining fast execution speeds. Thus the CS-D/N are



enhancements and the ablhty to support a]l unused main memory as RAMDISK

excellent choices for the first time user because they combine high-performance
computing with the capacity for expansion from a single-user system to a multi-user
system.

The new multi-user operating system supports up to 16 users, has more than 35 BASIC-2

Users needmg less storage th 140MB ora smgle Wmchester should plu'chase a CS D | QbR TET
series CPU, but those needing more than 140MB or more than a single fixed Winchester m
should order a CS-N and a DS.

Users who buy a CS-D CPU but later need more than 140MB or a second Winchester
would now order a DS and have the option of transferring CS-D drives to the DS.

Users who want a lower-cost multiplexed CPU solution should order a CS-D as the main
CPU and CS-Ns without the built in DPU as CPUs multiplexing the internal disk drive.

Larger users wanting unlimited storage flexibility, with the ability to multiplex a common
disk or disks and have local storage capabilities, should order either a CS-D or CS-N with
a DS as CPU 1, and CS-Ds as additional CPUs.
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o CPU with 128K, 512K, 1MB, 2MB, 4MB or 8MB of User Memory
0o 32K of Control Memory

0  Multi-user BASIC-2 Operating System

o 91/0 Slots

o DPU controller (CS-D models only)

COUNTRY KITS
When ordering a CS-D or CS-N, a country kit, CS-D-CK-XX or CS-N-CK-XX, must
be ordered for each CPU. A country kit is a no charge item containing a
country-specific power cord and documentation.

OPTIONS

DISK CONTROLLER
2275MUX - 2275/DS Disk Multiplexing Unit. Supports up to 3 CPUs
2276MUXE - 2275/DS Disk Multiplexing Extender. Supports up to 4 CPUs
22C11 - Dual Controller for Disk/Diskette and Printer
22C80 - Disk Multiplexing Controller. One required for each CPU
interfacing with 2280MUX or 22756MUX

LOCAL COMMUNICATIONS OPTION
2258-X - Allows the CS-D or CS-N to communicate with a VS

PRINTER CONTROLLER
22C11 - Dual Controller for Disk/Diskette and Printer

TELECOMMUNICATIONS CONTROLLER
2227B - Async. Cominunication Controller (Includes 195-2056-X software)
2228B - Communication Controller 8K. (Includes 195-2057-X software)
2228C -~ Communication Controller for IBM 3275 Emulation. (Includes
195-2048-5 software)
2228D-4 64K Communication Controller RS-232-C/V.24/RS-449 only
2229N - Null Modem

WORKSTATION CONTROLLER
2236MXE - 4-Port Terminal Processor with Asynchronous Communication
capabilities
22C32 - Triple Controller for diskette, printer and workstation
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CENTRAL PROCESSOR

Floating Point
Interrupt Levels
Logic Terminology
Microprogrammed
Standard Registers

MEMORY

Control Memory
Minimum User Memory
Maximum User Memory

SYSTEM MAXIMUMS

Disk Units
Partitions
Printers

Terminals

PERFORMANCE

Cycle Time
Word Length

PHYSICAL DIMENSIONS

Height
Width
Depth
Weight

POWER REQUIREMENTS

Dedicated Branch Circuit
Incoming Line Voltages
Line Frequency

Power Connection

ENVIRONMENTAL

Heat Dissipation

Humidity

Noise Level

Temperature Range
Operating Environment

Yes

MSI
Yes
48

32K
128K

3
16
depends-o&-b‘@-aveﬁ&bdwj SUPRORTS 3 S«STem PR

€ EQ TERMwQL (AN SUPPOIT A LOLAL QQe

600ns
16 bits

23.10 inches
13.60 inches
20.30 inches
66 lbs (without drives)

Yes

5 amps @ 115V or 2.5 amps @ 230V
50Hz +/- 1Hz or 60Hz +/- 1Hz
8-ft power cord

1020 BTU/hour
35 to 656% noncondensing
35 dB (A)

50 to 90 degrees I’
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For detailed information regarding the following currently marketed disk drives, use the
PF16 key and choose the PERIPHERALS pick off the 2200 PRODUCT menu.

Information regarding support of select discontinued disk drives can be found in the
Discontinued Product Support section.

DS Data Storage Cabinet
DS-1.2 1.2MB Floppy Diskette
DS-20 20MB Fixed Winchester
DS-32 32MB Fixed Winchester
DS-64 64MB Fixed Winchester
DS-140 140MB Fixed Winchester
DS-320 320KB Diskette Drive

The following table illustrates the maximum number and type of fixed/removable
Winchesters, diskette and tape streamer the CS-D can accommodate. The CS-D uses the
same storage devices as the DS, with the exception of the DS-10R. Orders for storage
devices must always include either a DS-320 or DS-1.2, in addition to any other storage
device. A minimum allowable configuration is a CS-D and either a DS-320 or DS-1.2.
The CS-D supports a maximum of three devices. Order DS-TSA, DS-20A, DS-32A, 64A
or DS-140A model numbers for field upgrades. For CS-Ns, order DS plus peripherals, the
same as a CS/DS configuration.

Tape 20MB 32MB 64MB 140MB
Diskette  Streamer Winchester Winchester Winchester Winchester
1 0 1 0 0 0
1 0 0 1 0 0
1 0 0 0 1 0
1 0 0 0 0 1
1 1 1 0 0 0
1 1 0 1 0 0
1 1 0 0 1 0
1 1 0 0 0 1

NOTE: 4
‘p% WiTh The LRTET MAMWARE And SofTWARE THESE I \NUHESTER Cam 86 (o rFIGLASD By

THE VSEL wiTh fRem ' T Y appgesses UP T 16 MB ymsize wor o EXCEED 18

ToraL Tre Bmy CAPACiTe OF THE paws.
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CS-D/N COMPUTER SYSTEM - PRINTER SUPPORT

For detailed information regarding the following currently marketed printers, use the
PF16 key and choose the PERIPHERALS pick off the 2200 PRODUCT menu.

Information regarding support of select discontinued printers can be found in the
Discontinued Product Support section.

2200-PMO17 400 cps matrix printer

2273-1 250 lpm band printer with 1 utility B print band
2273-2 600 lpm band printer with 1 utility C print band
DM50/300 50/300 cps multi-functional matrix printer
LCS8-DSK 8 ppm postscript laser printer

LCS15-CMB 15 ppm laser printer

LCS15-DSK 15 ppm laser printer

PM060 Multi-functional matrix printer

HaQ»00 300 COS5 MAtX PNTER

$HT

CS-D/N COMPUTER SYSTEM - SOFTWARE SUPPORT
$HT
12/17/92
For detailed information regarding the following currently marketed software, use the

PF16 key and choose the SOFTWARE pick off the 2200 PRODUCT menu.

Information regarding support of select discontinued software can be found in the
Discontinued Product Support section

2200/CS Word Processing
DATAMERGE

IDEAS Release 1

IDEAS Release 2

ISS Release 5.5

$$T
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For detailed information regarding the following currently marketed tape drives, use the
PF16 key and choose the PERIPHERALS pick off the 2200 PRODUCT menu.

Information regarding support of select discontinued tape drives can be found in the
Discontinued Product Support section.

2209A 1600 bpi 9-track tape drive with controller
DS-TS1560 150MB tape streamer
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CS-D/N COMPUTER SYSTEM - TELECOMMUNICATION SUPPORT

s
For detailed information regarding the following currently marketed telecommunications, "°Wm
use the PF16 key and choose the TELECOMMUNICATION pick off the 2200 PRODUCT
menu.

Information regarding support of select discontinued telecommunications can be found in
the Discontinued Product Support section.

IBM BSC Batch
Remote Control and Maintenance

$ET
CS-D/N COMPUTER SYSTEM - WORKSTATION SUPPORT
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For detailed information regarding the following currently marketed workstations, use
the PF16 key and choose the PERIPHERALS pick off the 2200 PRODUCT menu.

Information regarding support of select discontinued workstations can be found in the 7
Discontinued Product Support section.

2536DW Async Workstation
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CS-D/N COMPUTER SYSTEM - DOCUMENTATION

-~ LITERATURE
Part Number Title

700-3231G Programming in BASIC
700 408OEF CS Multl -user BASIC 2 Lang‘ua.ge R.eference Manual

529494 #00-6856A-03

700 8098A. Asynchronous Commumcatmns User s Gulde

714-9219 2200 DS Floppy Install
715-1831A Multi-user BASIC-2 Operating System CSRN
715-2211 Data Storage Cabinet Utilities CSRN
715-2252 2536DW Interactive Terminal User's Guide
715-2364RQ CS-D User's Guide
DATA SHEETS/MANUALS
Part Number Title
715-2363 CS-D Data Sheet
FOCUS
-
Title Date

CS/386 Turbo System 10/01/91

SCSI Disk Controller for 2200 Products 12/01/90
CS 2200 DS peripherals repriced/discontinued 11/01/90
PC2200 2200/CS/CS386 Workstation Terminal Emulator 07/15/89
CS/2200 Mature computer architecture incorporates

new platform 05/15/89
New CS System Package and Rel 3.1 Operating System 12/15/87
Enhancements
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UJ-6057 128K to 512K Memory Upgrade

UJ-5059 1MB to 2MB Memory Upgrade

UJ-5060 1MB to 4MB Memory Upgrade

UJ-5061 1MB to 8MB Memory Upgrade

UJ-5062 2MB to 4MB Memory Upgrade

UJ-5063 2MB to 8MB Memory Upgrade

UJ-5064 4MB to 8MB Memory Upgrade

UJ-5065 128 to 1MB Memory Upgrade

UJ-5066 128K to 2MB Memory Upgrade

UJ-5067 128K to 4MB Memory Upgrade

UJ-5068 128K to 8MB Memory Upgrade

UJ-5069 512K to 1MB Memory Upgrade

UJ-5070 512K to 2MB Memory Upgrade

UJ-5071 512K to 4MB Memory Upgrade

UJ-5072 512K to 8MB Memory Upgrade

UJ-6047 CS-N to CS-D Upgrade

CS-N-TURBO CS-N+CS/386-N To 4MB CS/386 Turbo CPU
CS-D-TURBO CS-D+CS/386-D To 4MB CS/386 Turbo CPU

Upgrades from 128K or 512K to at least 1MB involve removal of the existing memory
board and replacing it with the new board.

Any VLSI CPU (MVP-128, MVP-512, MicroVP-1, MicroVP-2, CS, CS-D, or CS-N) that has .
1MB or more can be fleld upgraded to a maximum of 8MB by addmg memory modulest
the CPU board. A

L
ors B ol

-~
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The following represents a list of select discontinued products that are currently
supported. This list is not all inclusive.

Disk Drives :

2230-1
2230-2
2230-3
2260B
2260BC
2260C
2270A-1
2270A-2
2270A-3
2275-10
2275-20
2275-30
2275-60
2280-1
2280-2
2280-3
2280-3A
2280N-1
2280N-3A
DS-10R

Tape Drives :

2209
2229
DS-TS

Printers/Plotters :

2200-PMO018
2201L
2211M
2221W
2231
2231W-1
2231W-2
2231W-3
2231W-6
2232-A
2232B
2235
2241
2245
2245/160
2251
2261
2261W
2263-1
2263-2
2263-3
2271

Fixed/removable disk drive

Fixed/removable disk drive

Fixed/removable disk drive

10MB fixed/removable disk drive

5MB fixed/5MB removable disk drive with 22C13 controller
5MB fixed/5MB removable disk drive with 22C12 controller
.256MB Industry Compatible Single Removable Diskette Drive
.50MB Industry Compatible Dual Removable Diskette Drive
.75MB Industry Compatible Triple Removable Diskette Drive
10MB 5 1/4" Winchester Drive 320KB Floppy Drive

Dual 10MB 5 1/4" winchester drive

30MB 5 1/4" Winchester Drive 320KB Floppy Drive

Dual 30MB 5 1/4" winchester drive

13.4 Removable/13.4MB fixed disk drive

13.4 Removable/40.2MB fixed disk drive

13.4 Removable/67MB fixed disk drive

13.4 Removable/67MB fixed disk drive with 22C14 DPU

13.4 Removable/13.4MB fixed disk drive without DPU

13.4 Removable/67MB fixed disk drive without DPU

10MB Removable drive for DS

800 bpi 9-Track tape drive
Four track, 6400 bpi, 14MB tape drive
45MB tape streamer

60 cps daisy printer

15 cps output writer

Printer multiplexer

200 cps matrix printer with stand

80 column line printer

120 cps 112 column matrix printer

120 cps 132 column matrix printer
Graphic matrix printer

70 cps 132 column high density matrix printer
Digital flathed plotter

Digital flatbed plotter

180/222 cps 10/12.2 pitch bidirectional matrix printer
80 columu thermal printer

80 cps draft matrix printer

160 cps 132 column draft matrix printer
60 cps matrix printer

High speed printer

220 lpm dual pitch matrix printer

400 lpm 64 character line printer

600 lpm 64 character line printer

430 lpm 96 character line printer
Bidirectional output writer



2271pP
2272-1
2272-2
2281

2281P
2281w
DW/22-20
LDP8-DSK

Workstations :

2236D
2236DE
2236DW
2282
2326DW
2336DE
2336DW
2426DW
2436DE
2436DW
2436WP
2436WP-1
2436WP-2
PC/APC

Controllers :

2207A
2228D-4E
2228D-4X
2228D-8E
2228D-8X
2228N
2230MXA
2230MXB
2236MXD
2280MUX
2280MUX-E
22C01
22C02
22C03
22C05
22C12
22C13
22C14

Plotting output writer

One-pen drum plotter

Three-pen drum plotter

Daisy output writer

30 cps plotting output writer

30 cps Wang daisy printer/plotter
20 cps bidirectional daisy printer
8 ppm laser printer

Interactive terminal

Interactive DP workstation

Interactive DP/WP workstation

Graphic CRT

DP/WP workstation with expanded keyboard
DP Workstation

DP/WP Workstation

DP/WP Workstation with Expanded Keyboard
DP Workstation

DP/WP Workstation

512K CPU, 1 Floppy System

512K CPU, 2 Floppy System and Printer
512K CPU, Winchester and Printer

PC/APC with PC/2200 Support Utilities Software

I/0 interface controller

64KB communications controller

64KB data communications controller X.21 only
128KB communications controller

128KB data communications controller X.21 only
Null Modem

Disk multiplexer controller

Disk multiplexer controller

4-Port Terminal Multiplexer

Disk multiplexing unit

Disk multiplexer for 4 additional CPUs

Output write/plotter controller

Printer/Plotter Controller

Disk/Diskette drive controller

2230/2240 disk drive controller

2260C disk drive controller

2260C disk drive controller for multiplexing
DPU for 2280 Disk Drive

2227N -~ Null Modem

Software :

195-2217-X

Wang P.R.1.S.M. software

Univac 1004 RMS-1 Batch Emulation

Univac Uniscope 100/200 Single Station Emulation
CDC UT200 Emulation

3271 BSC Emulation

Asynchronous Communications

Burroughs Poll/Select
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CS-D/N COMPUTER SYSTEM - ADDITIONAL INFORMATION

)
o
o  PC2200,a distributed software product, is now available t&j\CS/386,CS,MicroVP users.
PC2200'is a terminal emulator which allows users to operate Wang PC200/300 or
other XT or AT compatible personal computers as a CS£200 terminals. For detailed
information refer to the 07/15/89 FOCUS.
ek
o  Operating system Release 3.3pis recommended for the CS-D and CS-N. However, if
the end-user does not wish to use Release 3.3, the CS-D/N can use any operating
system supported on the CS.

0o Release 3.1 or greater of the multi-user operating system is required in order to
access memory greater than 512K.

o Release 3.3 of the operating system is required to support the PM060 printer.

o The Generalized Printer Driver that ships with 3.1 or greater contains the
@LASRJVO printer driver table, which supports the LCS15-DSK and LDP8-DSK
printers.

o The DM50/300 printer is supported by the @DM50/VO printer driver table included
with Release 3.1 or greater of the multi-user operating system.

O THG HA360 GRwWOR 15 10LUDRD WWTH RBLEAIS 3.5 4f Tus MULTI- 56N OPELATEG SvsSTC,

o Current users of earlier versions of the 2200 OS that are not under WSS contract may
purchase a per-incident update copy of release 3.3 through Wang Direct.

0 The use of 2236MXDs in lieu of 2236 MXEs is not recommended.

o Any of the "D" series data communications controllers on the 2200 that indicate an
RS-366 compatibility will support an auto-calling unit. The modem must have
auto-dial capability as well.

o  When ordering removable storage devices for the CS-D like the DS-320, DS-1.2, or
DS-TS, the end-user is responsible for ordering the necessary diskette, disk or tape
media. This media must be present at the time the Wang customer service rep
installs the drives into the CS-D so testing of the drive(s) can be performed. Also,
the CS-D will not be shipped with the drives installed; all drives must be installed at
the customer site. Therefore, it is recommended that the system be delivered
directly to the end-user and not set up at a VAR site. In the event a VAR has the
equipment sent to its office prior to customer delivery, the drives should not be
unpacked. If VARs have CS-Ds set up at their offices, all drives must be removed
from the CS-D and repacked in their original containers prior to shipment to the
customer. There is a charge for this service if performed by a Wang customer
service rep.

0o The CS-D and CS-N models cannot be rented. In addition, the CS-D does not come
with any storage devices. The devices must be ordered separately.

0 The CS-D and CS-N are warranted (o be free from defects in materials or
workmanship for a period of 90 days from date of installation. Warranty is in
accordance with terms and conditions in effect at the time of sales.

o Wang's standard on-site maintenance agreement, On-Site (Plan A), provides for 12
months of on-site service.

o Per-Call On-Site service is available on a time and material basis. Customers who

wish to use this service should call the nearest Regional Call Control Center
toll-free number to arrange for a service appointment.

o The new CS/386 CPUs replace the CS-10D through CS-80D, and CS-10N through



Cor

CS-80N VLSI series. Orders for CS-10D through CS-80D and CS-10N through
CS-80N CPUs will be accepted up to August 31, 1989. Orders submitted after
August 31, 1989 must be for CS/386-D or CS/386-N configurations.
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I.

PRODUCT DESCRIPTION

A. OVERVIEW OF THE PRODUCT

The CS-D has a restyled cabinet and a new motherboard to support a
disk processing unit (DPU) and three internal storage devices. The
DPU can support either a 320 kilobyte (KB) or 1.2 megabyte (MB)
diskette, a 45MB tape streamer, one fixed winchester, and 1024
sectors of cache memory. The winchesters supported are 20MB, 32MB,
64MB, and a 140MB that can be formatted as fourteen 10MB platters
(140MB) or seven 16MB platters (112MB).

The DPU is constructed as a standard I/0 controller and is inserted
into I/0 slot 9. The DPU incorporates a printer port that allows
it to function as a printer/disk controller.

There are six models of the CS-D based on memory size. CS-2D
(128KB)>, CS-5D (512KB), CS-10D (1MB), CS-20D (2MB), CS-40D (4MB),
and the CS-80D (8MB). The CS-D will use the CS memory upgrade kits.

. SIMILARITIES/DIFFERENCES (with other WANG products)

1) Software:.
Release 3.1 of the 2200 operating system is required to access
memory beyond 512 Kilobytes (KB). To fully utilize all of the
enhancements of the CS-D the customer should be using 0/S
version 3.3.

2) Hardware:
The CS-D uses the same CPU board and memory configurations as
the current CS. The CS-D will accommodate all of the I/0
controllers supported on the Micro/VP-and CS. HWith the
exception of the DS-10R (10MB removable winchester) all of the
peripherals supported on the Micro/VP and CS are compatible
with the CS-D.

3) Other:
Software is compatible with all existing 2200, Micro/VP, and CS

software.

. ANNOUNCE/FIRST CUSTOMER SHIPMENT DATE

1) Domestic: Announce:December 15, 1988 FCS:February 1989
Volume Ship:March 1989
2) International: Announce:December 15, 1988 FCS:February 1989

. SERVICE OFFERINGS/WARRANTY

This product will be installed by Customer Engineering personnel,
and maintained by Customer Engineering with On-Site service.

This product will be covered by the standard Wang 90 day warranty.

COMPANY PROPRIETARY
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E.

F.

SPECIAL PROGRAM/PROCEDURES

N/A
MAJOR COMPONENTS

1) CPU: ;
The CS-D uses the same CPU PCB (210-8937) as the current_

The PCB has 32KB of control memory and up to 8MB of userd
memory. Programmable array logic (PAL) is used for memd?
addressing. The flexibility of the PAL allows unique
addressirg circuitry for each memory configuration.

2) OPU:
The disk processing unit consists of a mother board and~ G

daughter board. The Z80 ccntrolled logic is capable of- 3
supporting three internal storage devices. I[/0 slot 9wf
reserved for the DPU. :

3) Mother Board:
The CS-D mother board has a slot for the CPU/Memory PCB.3

nine [/0 slots. It provides the interface between the

CPU/Memory PCB and the [/Q controllers. The interface céf
of an 8 bit address bus, 8 bit output data bus, a 9 bit:
bus, and control strobes. :

4) Power Supply: i
The CS-D utilizes a 255 watt switching power supply. L&
provides +5, -5, +«12, and -12 volts OC. The power suppl¥%s
use a line voltage of 110 or 230 volts AC, selectable b
switch on the power supply. :

5) Disk Drlves.
45 MB streamlng cartridge tape drive, and one fixed w1nc,
The winchester may be either a 20 MB, 32 MB, 64 MB, or

MB. The 140MB may be formatted as fourteen '0 MB platt
seven 16 MB platters.

CONFIGURATION REQUIREMENTS

The CPU/Memory PCB will be configured in 128 X8, 312 KB, 1-M
MB, 4 MB, and 8 MB versions. The 128 KB, 312 KB, and ! B Ve
will utilize 256 KB SIMM modules. The 2 MB. 4 MB, and 8 MB:
versions will utilize 1 MB SIMM modules. A jumoer (P2) musits
set to indicate which SIMM modules, 256KB cor 'MB, are on t =
board. The PAL chip located at L2 will determine agdressing:
capacity and must be compatidble with the amount of memory’
the PCB. :

CCMPANY PRCPRIETARY
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G. CONFIGURATION REQUIREMENTS (cont')

On the DPU the CE must set switches to indicate the floppy drive
type, if the cartridge tape drive is present in the system, and the
capacity of the winchester drive installed in the system. Switches
for the disk and printer address must also be set. The DPU must be
installed in I/0 slot number 9.

The internal winchester disk drive may be multiplexed with up to 16
CPU's by using a combination of 2275MUX and 2275MUXE controllers.
This is accomplished by cabling the MUX port on the DPU to the
2275MUX controller. ,

II. MAINTENANCE PHILOSOPHY

A. Maintenance Objectives

1) C.E. Level: ‘
This system is a migration of the current 2200 CS with the
additional capability of internal disk storage. Effective
maintenance of the system will require the following:

a) Skillful cause analysis at the system level.
b) Knowledge of the diagnostics on the 2200 system.
¢) Knowledge of the overall system configuration.

2) Maintenance Procedures:
Maintenance on this product will be performed on-site by a Wang
Customer Engineer. Currently existing diagnostics will aid the
CE in isolating hardware failures to the failing board. When a
board failure occurs, that board will be replaced with a board
from C.E. stock and the bad board returned through C.E.
logistics channels for repair.

B. Types of contract to be offered

On-Site Maintenance Contracts will be offered.

C. P.M. requirements

1) Customer performed:
To insure proper operation of this product, and the system in
which it is installed, the Customer should observe the
Environmental Considerations outlined in the CUSTOMER SITE
PLANNING GUIDE (part # 700-5978) section 4.

2) WANG C.E. performed:
This product will not require P.M.

a) Interval: N/A
b) Parts/Consumables required: N/A
c) Time to perform: N/A
COMPANY PROPRIETARY
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Iv.

o
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D. Diagnostics required:

1) The CS-D will utilize the same CPU/memory diagnostics as%ihe

CS. A prom based bui't in test has been provided on the’DPU.
This will aid the CE in isolating probliems to the DPU.

TRAINING
The CS-0 will be included in the 2200 System training class as they
are scheduled. Previously trained 2200 Customer Engineers will be
updated via the Technical Service Bulletin (TSB) and PUB'S to
existing 2200 Product Maintenance Manuals.
A. CUSTOMER ENGINEER COURSE
1) COURSE OBJECTIVE:
The training objective will be to provide information that will
enable the Wang Customer Engineer to meet the maintenance
objectives for this product. These maintenance objectives are
detailed in section II of this plan.
2) TIMETABLE and FORMAT:
The CS-D will be included in the 2200 training class.
Currently, 2200 classes are scheduled once per quarter. The
Product Maintenance Manual and TSB will be distributed before
FCS date. -
3) PREREQUISITES:
The 2200 System Course prerequisites are:
a) 6 months field experience following New Hire Training.
B. SALES SUPPORT COURSE
1) TIMETABLE and FORMAT
T8D
SPECIAL TOOLS/TEST EQUIPMENT

No unique items required to service this product.

OPERATING ENVIRONMENT

A. TEMPERATURE RANGE
Storage (packaged) O to 120 deg f (-17 to 50 deg c)
Operating 60 to 90 deg f ( 17 to 28 deg ¢)

B. VYoltage Range

115vac, +/- 12 volts, 60 hz. +/- 2.5 hz.
230vac +/- 24 volts, 30 hz. /- ).3 hz.

CCMPANY PROPRIETARY
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VI.

HUMIDITY RANGE

Storage (packaged) 10% to 90%
Operating 20% to 80%
Wet Bulb Temperature 75 deg f max (24.4 deg c).

PHYSICAL SPECIFICATIONS

Height 23.9 inches 60.7 centimeters
Width 15 inches 38.1 centimeters
Depth 15.75 inches 40.0 centimeters

Service Space Reguirements
Front: 30 in (91.4 cm)
Rear: 36 in (76.2 cm)
Top: 20 in (96.5 cm)

Input Current
2.0 amps @ 115V 60hz (running)
1.0 amps @ 230V 50hz (running)

Input Power
170 Watts

230 VoltAmps

H. Power Factor
0.74 lagging

Heat Loss
581 BTU/hr ( 146.4 KgCal/hr.)

Leakage Current
0.2 Ampere @ 115V 60hz 0.2 Ampere @ 230V 50hz

POWER CORD DATA

A.

B.

Plug Type
NEMA 5-15 120V

Length
6 Feet ( 1.8 Meters)

COMPANY PROPRIETARY
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PRODUCT MATURE PERFORMANCE PREDICTED

Model Product Service
Number Description Parameter Rate per Year Time (hours)
Ccs-20 2200 Computer System Field Failures 0.40
CS-5D 2200 Computer System
Calls 0.82
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model | 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROWTH

Product Field Failures/Year and Calls/Year
by Month after Installation

Model Number: CS-2D and CS-5D

Product Description: 2200 Computer System

Month after Installation
1 2 3 4 5 6 7 8+

Field Failures/Year 1.07 0.43 0.41 0.40 0.40 0.40 0.40 0.40
Calls/Year 2.22 1.18 0.89 0.80 0.8 0.80 0.80 0.80
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PRODUCT MATURE PERFORMANCE PREDICTED
Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-100 2200 Computer System Ffield Failures 0.43
CS-200 2200 Computer System
Calls 0.88
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROWTH

Product Field Failures/Year and Cails/Year
by Month after Installation

Model Number: CS-10D and CS-20D

Product Description: 2200 Computer System

Month after Installation
] 2 K] 4 5 6 7 8+

Field Failures/Year 1.16 0.46 0.44 0.43 0.43 .43 0.43 9.43
Calls/Year 2.38 1.26 0.95 0.86 02.86 9.36 92.86 0.386

COMPANY ORQOPRIETARY
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PRODUCT MATURE PERFORMANCE PREDICTED

Mode Product Service
Number Description Parameter Rate per Year Time (hours)
CS-40D 2200 Computer System Field Failures 0.49
Calls 1.01
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02
Upgrade Install Time 1.03
PRODUCT ANALYSIS WITH GROWTH
Product Field Failures/Year and Calls/Year
by Month after Installation
Model Number: CS-40D
Product Description: 2200 Computer System
Month after Installation
1 2 3 4 5 6 7 8+
Field Failures/Year 1.32 0.52 0.50 0.49 0.49 0.49 0.49 0.49
Calls/Year 2.74 1.46 1.10 0.99 0.99 0.99 0.99 0.99

COMPANY PROPRIETARY
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PRODUCT MATURE PERFORMANCE PREDICTED

Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-40D 2200 Computer System Field Failures 0.49
Calls 1.01
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Médel 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROWTH

Product Field Failures/Year and Calls/Year
by Month after Installation

Model Number: CS-40D

Product Description: 2200 Computer System

Month after Installiation
1 2 3 4 5 6 7 8+

Field Failures/Year 1.33 0.52 0.50 0.49 0.49 0.4% 0.49 0.49
Calls/Year 2.74 1.46 1.10 90.99 92.99 0.99 0.99 0.99

CCMPANY PROPRIETARY



AS

PRODUCT MATURE PERFORMANCE PREDICTED

Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-80D 2200 Computer System Field Failures 0.62
Calls 1.25
MTTR 1.50
Call Duration 2.55
Installation Time ‘ 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROWTH

Product Field Failures/Year and Calls/Year
by Month after Installation

Model Number: CS-80D

Product Description: 2200 Computer System

Month after Installation
1 2 3 4 5 6 7 8+

Field Failures/Year 1.65 0.66 0.63 0.62 0.62 0.62 0.62 0.62
Calls/Year 3.1 1.81 1.37 1.23 1.23 1.23 1.23 1.23

CCMPANY PROPRIETARY
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NOTE:

Every effort has been made to include the most current information
available but, these part numbers are subject to change.

Customer Service Logistics will provide updated, released part
numbers through the normal RSL process.

FRUs, CRUs,
stocking :

. location :
:PART # : DESCRIPTION :FRU:CRU:Unique: B : A : H :
:210-8937-A : 128 KB CPU/MEM. PCB X : X : :
:210-8937-B : 512 KB CPU/MEM. PCB X X
:210-8937-C : 1 MB CPU/MEM. PCB X X
:210-8937-D : 2 MB CPU/MEM. PCB : X X
:210-8937-E : 4 MB CPU/MEM. PCB X X
:210-8937-F : 8 MB CPU/MEM. PCB X X
:212-7113 : DPU Assembly X X X
:270-0890-1 : Power Supply s X s X
:270-3483 . DC Fan Assembly X : X
:210-9560 . Mother Board : X X
:220-2849  : Indicator Cable X X
:220-2850 : Power Harness #1 X X
:220-2851 . Power Harness #2 X X
:220-2852  : Power Extension Cable s X X
:220-3707 . Tape Drive I/0 Cable X X
:220-3708 : Floppy Drive I/0 Cable X X
:220-3709 . Wini I/0 Cable X X
:220-2057 : On/Off switch cable :
325-0105 0S| ofFF S

PARTS LIST

Diagnostic Part Number: 195-2956-0

Parts required for P.M.: N/A

COMPANY PROPRIETARY
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PRODUCT DESCRIPTION ' ‘

A. QVERVIEW OF THE PRODUCT ™

The CS-N is a CS-D without a disk processing unit (DPU). The slots
where the diskette and tape streamer would be located are covered
by panels in the CS-N. The CS-N is available with either 128KB
(CS-2N), 512KB (CS-5N), 1MB (CS-10N), 2MB (CS-20N), 4MB (CS-4CN),
or 8MB (CS-80N) of main memory. The CS-N will replace the current
CS-2 through CS-80 models and is field-upgradeable to a CS-D.

Like the CS-D the CS-N has 32KB of control memory, nine I/0 slots
and supports 16 users. The CS-N will also use CS memory upgrade
Kits.

With the CS-N as with the previous CS-2 through CS-80 an external
disk storage cabinet (DS) is required for data storage.

. SIMILARITIES/DIFFERENCES (with other WANG products)

1) Software:
Release 3.1 of the 2200 operating system is required to access
memory beyond 512 Kilobytes (KB). Using release 3.3 or later
of the multi-user operating system, up tp IMB of memory may be
allocated to program. Any unused main memory or memory in
excess 1MB may be allocated to RAMDISK.

2) Hardware: -
The CS-N uses the same CPU board and memory configurations as ’
the current CS. The CS-N will accommodate all of the 1/0
controllers supported on the Micro/VP and CS. All of the
peripherals supported on the Micro/VP and CS are compatible
with the CS-N.

3) Other:
Software is compatible with all existing 2200, Micro/VP, and CS
software.

. ANNOUNCE/FIRST CUSTOMER SHIPMENT DATE

1) Domestic: Announce:December 15, 1988 FCS:February 1989
Volume Ship:March 1989
2) International: Announce:December 15, 1988 FCS:February 1989

. SERVICE OFFERINGS/WARRANTY

This product will be installed by Customer Engineering personnel,
and maintained by Customer Engineering with On-Site service.

This product will be covered by the standard Wang 90 day warranty.

COMPANY PROPRIETARY
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E. SPECIAL PROGRAM/PROCEBURES

N/A
F. MAJOR COMPONENTS

The CS-N may be divided into the following subassemblies (FRU'S).

1) CPU:
The CS-N uses the same CPU PCB (210-8937) as the current CS.
The PCB has 32KB of control memory and up to 8MB of user
memory. Programmable array logic (PAL) is used for memory
addressing. The flexibility of the PAL allows unique
addressing circuitry for each memory configuration.

3) Mother Board:
The CS-N mother board has a slot for the CPU/Memory PCB and
nine I/0 slots. It provides the interface between the
CPU/Memory PCB and the I/0 controllers. The interface consists
of an 8 bit address bus, 8 bit output data bus, a 9 bit input
bus, and control strobes.

4) Power Supply:
The CS-N utilizes a 255 watt switching power supply. It
provides +5, -5, +12, and -12 volts DC. The power supply can
use a line voltage of 110 or 230 volts AC, selectable by a
switch on the power supply.

G. CONFIGURATION REQUIREMENTS

The CPU/Memory PCB will be configured in 128 KB, 512 KB, 1 MB, 2
MB, 4 MB, and 8 MB versions. The 128 KB, 512 KB, and 1 MB versions
will utilize 256 KB SIMM modules. The 2 MB, 4 MB, and 8 MB
versions will utilize 1 MB SIMM modules. A jumper (JP2) must be
set to indicate which SIMM modules, 256KB or 1MB, are on the

board. The PAL chip located at LZ will determine addressing
capacity and must be compatible with the amount of memory loaded on

the PCSB.

The CS-N may be upgraded to a CS-D by ordering kit UJ6047 (PN
205-6047). This kit contains a DPU that must be installed in 1/0
slot 9. Any disk drives must be ordered separately.

COMPANY PROPRIETARY
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II. MAINTENANCE PHILOSOPHY *

A. Maintenance Objectives

1) C.E. Level:
This system is a migration of the current 2200 CS with the
additional capability of internal disk storage. Effective
maintenance of the system will require the following:

a) Skillful cause analysis at the system level.
b) Knowledge of the diagnostics on the 2200 system.
. €) Knowledge of the overall system configuration.

2) Maintenance Procedures:
Maintenance on this product will be performed on-site by a Wang
Customer Engineer. Currently existing diagnostics will aid the
CE in isolating hardware failures to the failing board. When a
board failure occurs, that board will be replaced with a board
from C.E. stock and the. bad board returned through C.E.
logistics channels for repair.

B. Types of contract to be offered

On-Site Maintenance Contracts will be offered.

C. P.M. requirements

1) Customer performed:
To insure proper operation of this product, and the system in
which it is installed, the Customer should observe the

! Environmental Considerations outlined in the CUSTOMER SITE

' PLANNING GUIDE (part # 700-5978) section 4.

2) WANG C.E. performed:
This product will not require P.M.

a) Interval: N/A
b) Parts/Consumables required: N/A

c) Time to perform: N/A

COMPANY PRCPRIETARY
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IV.

D. Diagnostics required:

1) The Data Memory Diagnostic has been revised to test the
increased memory on the enhanced PCB and is incorporated in
Release 3.3 of the 2200 Operating System.

TRAINING
The CS-N will be included in the 2200 System training class as they
are scheduled. Previously trained 2200 Customer Engineers will be
updated via the Technical Service Bulletin (TSB) and PUB's to
existing 2200 Product Maintenance Manuals.

A. CUSTOMER ENGINEER COURSE

1) COURSE OBJECTIVE:
The training objective will be to provide information that will
enable the Wang Customer Engineer to meet the maintenance
objectives for this product. These maintenance objectives are
detailed in section II of this plan.

2) TIMETABLE and FORMAT:
The 2200 training classes are currently scheduled once per

quarter. The Product Maintenance Manual and TSB will be
distributed before FCS date.

3) PREREQUISITES:
The 2200 System Course prerequisites are:

a) 6 months field experience following New Hire Training.
B. SALES SUPPORT COURSE

1) TIMETABLE and FORMAT
T8D

SPECIAL TOOLS/TEST EQUIPMENT

No unique items required to service this product.

OPERATING ENVIRONMENT

A. TEMPERATURE RANGE

Storage (packaged) 0 to 120 deg f (-17 to 50 deg ¢)
Operating 60 to 90 deg f ( 17 to 28 deg ¢)

B. Voltage Range
115vac, +/- 12 volts, 60 hz. «/- 0.5 hz.
230vac +/- 24 volts, 50 hz. -- 0.5 hz.

COMPANY PROPRIETARY
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DOMESTIC
INTERNATIONAL
TOTAL

MARKETING FORECAST ALL MODELS
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PRODUCT MATURE PERFORMANCE PREDICTED
Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-2N 2200 Computer System Field Failures 0.28
CS-5N 2200 Computer System
Calls 0.57
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Mode! 0.02
Upgrade Install Time 1.03
PRODUCT ANALYSIS WITH GROWTH
Product Field Failures/Year and Calls/Year
by Month after Installation
Model Number: CS-2N and CS-5N
Product Description: 2200 Computer System
Month after Installation
1 2 3 4 5 6 7 8+
Field Failures/Year 0.74 0.29 0.28 0.28 0.28 0.28 0.28 0.28
Calls/Year 1.52 0.81 0.61 0.55 0.5 0.55 0.55 0.5%

COMPANY PROPRIETARY
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PRODUCT MATURE PERFORMANCE PREDICTED

Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-10N 2200 Computer System Field Failures 0.31
CS-20N 2200 Computer System
Calls 0.63
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROWTH

Product Field Failures/Year and Calls/Year
by Month after Installation

Model Number: CS-10N and CS-20N

Product Description: 2200 Computer System

Month after Installation
1 2 3 4 5 6 7 8+

Field Failures/Year 0.82 0.33 0.31 0.31 0.31 0.31 0.31 0.31
Calls/Year 1.9 0.90 0.68 0.61 0.61 0.61 0.61 0.61

COMPANY PROPRIETARY
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PRODUCT MATURE PERFORMANCE PREDICTED
Model Product Service
Number Description Parameter Rate per Year Time (hours)
CS-40N 2200 Computer System Field Failures 0.37
Calls 0.75
MTTR 1.50
Call Duration 2.95
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02 =
Upgrade Install Time 1.03
PRODUCT ANALYSIS WITH GROWTH
Product Field Failures/Year and Calls/Year
by Month after Installation
Model Number: CS-40N
Product Description: 2200 Computer System
Month after Installation’ .
] 2 3 4 5 5 7 3+
Field Failures/Year 0.99 0.39 0.37 0.37 0.37 0.37 0.37 0.37
Calls/Year 2.02 1.07 0.81 0.73 0.73 0.73 0.73 0.73
COMPANY PROPRIETARY f":
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PRODUCT MATURE PERFORMANCE PREDICTED

Mode]l Product Service
Number Description Parameter Rate per Year Time (hours)
CS-80N 2200 Computer System Field Failures 0.49
Calls 1.00
MTTR 1.50
Call Duration 2.55
Installation Time 1.30
PM Calls 0.00
PM MTTR 0.00
FCO Calls 0.00
FCO MTTR 0.00
Upgrades/Model 0.02
Upgrade Install Time 1.03

PRODUCT ANALYSIS WITH GROKWTH

Product Field Failures/Year and Calls/Year
by Month after Installation

Model Number: CS;SON

Product Description: 2200 Computer System

Month after Installation
1 2 3 4 5 6 7 8+

Field Failures/Year 1.32 0.52 0.50 0.49 0.49 0.49 0.49 0.49
Calls/Year 2.71 1.44 1.09 0.98 0.98 0.98 0.98 0.98

COMPANY PROPRIETARY
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'ﬁ‘
Every effort has been made to include the most current information
available but, these part numbers are subject to change.
Customer Service Logistics will provide updated, released part
numbers through the normal RSL process.
FRUs, CRUs,
stocking :
_ : location :
:PART # : DESCRIPTION :FRU:CRU:Unique: B : A : H :
:210-8937-A : 128 KB CPU/MEM. PCB X : : X : :
:210-8937-B : 512 KB CPU/MEM. PCB C X X
:210-8937-C : 1 MB CPU/MEM. PCB : X X
:210-8937-D0 : 2 MB CPU/MEM. PCB : X X
:210-8937-E : 4 MB CP..“EM. PC8 s X X : :
:210-8937-F . 8 MB CPL ‘M. PCB : X Xt ™~
:270-0890-1 : Power Su.:iy ' D X s X
:270-3483 : DC Fan A::ambly CX X
:210-9560  : Mother Bcard X X
:220-2850 : Power Harness #1 X X
:220-2851 : Power Harness #2 X X
:220-2852 : Power Extension Cable X X
:220-2057 : On/Off switch cable X X
325-010% ON| OR® st
PARTS LIST
Diagnostic Part Number: 195-2956-0
Parts required for P.M.: N/A
COMPANY PRQOPRIETARY
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CS-D Disk controller - Diagnostic Functional Specification

Diagnostic Functionai Specification

Documentation Release: xXxXxx Software Release:
Documentation Part No: 760-xxxx Software Part Number:
PROM Part Number: 379-xxxx

Product Name: CS-D Disk Controller
Originator: W.J Lo

Date: March 16 1988
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CS-D Disk controller - Diagnostic Functional Specification

1.0 Reference Documentation

2275F/R Disk Unit for the 2200

Software functional specification
Author: Dave Barrett

CS-D/CS-N Hardware Specification. Rev. A

2.0 Configuration Requirements

2.1 Hardware

Minimum required configuration for the BIT portion of the diagnostic
consists of a 2200 CS-D Disk Controller (210-XXXX), chassis and a PROM
containing the latest version of firmware linked along with the latest
version of the diagnostic BIT. The minimum required configuration for
the Burn-In portion of the diagnostic consists of a 2200 CS-D disk
controller(210-XXXX), chassis, a PROM containing the latest version of
firmware linked along with the latest version of the diagnostic BIT.
and a chip with a LED on it. that gets attached to the chip at location
LXXX (for Mfg. only). The minimum required configuration for the repair
aids portion of the diagnostic consists of a 2200 CS-D Disk Controller
(210-XXXX), chassis, a PROM containing the latest version of firmware
linked along with the latest version of the diagnostic BIT, a 5 1/4”
floppy drive, a 20 Meg winchester disk drive, a TEAC cassette tape
drive and a Z-BUG Emulator. In addition, a diskette with the file
“DATTEST' on it and a 2200 system is needed in order to be able to on
the optional interface test.

2.2 Software

A 32k PROM loaded with the latest revision of diagnostic and operating
system code located at LXXX of the (210-XXXX) board. Also a 5 1/4”
diskette with a basic program on it called ""DATTEST' is needed to run
the optional interface test.

3.0 Program Description

3.1 Applications

To test hardware locate on the 2200 CS-D Disk Controller (210-XXXX) and
clear a path for the 2200 operating System. There is also a board
repair diagnostic included in the PROM code, as well as, an optional
interface test. These additional tests are designed to provide
Manufacturing with a more complete diagnosis of the hardware and give
them Burn-In capabilities.

3.2 User Interface

Refer to the 2200 DS Disk Processing Unit (DPU) BIT, June 24,1987

page (2)
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CS-D Disk controller - Diagnostic Functional Specification

3.3 Hardware Tested

The hardware on the board consists ¢~ a 32K PROM, 16K of RAM, 256K of
bank selectable RAM (16K banks), 280 CPU chip, CTC, 765 Floppy Disk
Controller chip, 2010 Winchester Controller chip and a QIC-02 Interface.

3.4 Tests in the Program

Name of Test

. - .

WO NOhh LN K

o

D.
E.
F.

Cache Data Lines Shorts Test
Data Line Stuck Test

. Address Lines Test

Address Line Test

. Bank Select Test

Push/Pop Memory Test
Reverse Parity & Parity GEN. Test

. CTC
. CTC

cTC
DMA
DMA
DMA
DMA
765

Control, Data, & Addr. Test
Downcounter & Timer Mode Test
Interrupt Test

Clear Test

Channel Addressing Test
Current Address Reg. Test
Verify Transfer Test

FDD Chip Test

10. 2010 Wini Controller Chip Test
11. QIC-02 Interface Test

3.4.1 Program Jump Table

Hardware Tested

Data lines of all Cache banks
Data lines of RAM

RAM address lines

Cache address lines

Cache bank select hardware
RAM & Cache

Parity circuitry

crC

CcTC

CTC

DMA, temporary register

DMA

DMA, current address register
DMA, EOP

UPD765 FDC chip

WD2010 chip

QIC-02 Interface

A program jump table at the beginning of the program gives user the
ability to go directly to a test routine and execute from that point

on. The procedure for doing this is as follows.

Using the Z-Bug

emulator set the Program Counter (PC) to X’6050' and load the
accumulator with the test routine desired using the hex value of the
test routine that precedes each test in the table of tests above. This
is a function of the Board Repair portion of the diagnostic.

4.0 Load Procedures

Refer to the 2200 DS Disk Processing Unit (DPU) BIT, June 24,1987

5.0 operating instructions

Refer to the 2200 DS Disk Processing Unit (DPU) BIT, June 24,1987

6.0 Miscellaneous

None

7.0 Program Revision History

page (3)
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Appendix A

TEST AND ERROR TABLE
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CS-D Disk controller - Diagnostic Functional Specification

As described earlier in section 3.2 of this document the Z-Bug emulator
may be halted on an error and viewing of the Z80 prime registers will
contain specific fault isolation information. This means that without a
Z-bug emulator error information cannot be retrieved from the
diagnostic. Error codes are left in the ‘B’ register for all tests
except test 6. For test 6 the error code will be left in ‘A’ the
address at fault will be in register 'BC’. Depending on what test is
running determined what the other prime registers are holding for
information. The following is a listing of tests with the error codes
associated with it. Further Information may be found in the listing
test headers.

TEST ROUTINES ERROR CODES
1. Cache Data Lines Shorts Test 01
2. Data Line Stuck Test 02
3. Address Lines Test 03
4. Address Line Test 04
5. Bank Select Test 05
6. Push/Pop Memory Test 06
7. Reverse Parity & Parity GEN. Test 07
8. CTC Control, Data, & Addr. Test 08
9. CTC Downcounter & Timer Mode Test 09
A. CTC Interrupt Test OA
B. DMA Clear Test : 0B
C. DMA Channel Addressing Test : oc
D. DMA Current Address Reg. Test oD
E. DMA Verify Transfer Test OF
F. 765 FDD Chip Test OF Thru 15
10. 2010 Wini Controller Chip Test 16 Thru 19
11. QIC-02 Interface Test 1A Thru 23
page (5)
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Diagnostic Engineering Plan

Preliminary

PEP Number: HO2I12E Revision 0.0

Product Name: CS-D Disk Controller
Originator: W.J. Lo

Date: March\ls 1988

Tables of Contents

1.0 Personnel

2.0 Hardware

3.0 Reference Documents
4.0 Diagnostic Plan

5.0 Prototype development
6.0 Applications |

7.0 Schedule

Engineering Service Department
Wang Computer (Taiwan) Ltd.

2, Science-Based Industrial Park
Hsinchu, Taiwan, R.0.C.
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CS-D Disk controller - Diagnostic Functional Specification

1.0 PERSONNEL

Hardware Engineering S.M. Chiou, G.L. Su
Mechanical Engineering K.C. Yang

Software Engineering

Diagnostic Development W.J. Lo
Manufacturing

System Integration

Customer Engineering M.K. Kao

Product Planning & Marketing

Product QA

OO NG O Lo

LN SR T P T S

2.0 Hardware

The disk controller, located in the CS-D cabinet, consists a mother
board and a daughter board with the Z80 controllered logic that is
capable of supporting one ST-506 Winchester disk drives, a 1.2 MB
floppy drive, and a TEAC 45DF Streaming Tape Drive (STD). The
Winchester can be the RICOH RH5130 10 MB removable cartridge drive. The
disk controller can be accessed through built in 22C03 by 2200 CS-D
data storage controller or through MUX cable to access disk controller
by other 2200 CPU(inculding CS-N).

3.0 Diagnostic Plan

The Diagnostic Plan is to design a PROM with Built-In-Test (BIT) and
Board repair Functionality. Both will have Burn-in capabilities. Also
in the PROM is a 2200 Interface test that Handshakes with a special
2200 program that will reside on a separate floppy diskette. Further
details are in the sections that follow.

3.1 Built-in-Test (BIT) Diagnostic

The Built-In-Test (BIT) will consist of electronic and drive tests.

The electronic tests will not require any drives to be present and will
be local to the 2275 board. Failures will result in the controller
being unaccessable to the 2200 (control not being passed to PROM
firmware) and a flashing floppy drive LED (if possible). Failures
within the drive test will result in a flag being set in a semaphore
address to be defined later and eventual control being passed to
operational firmware. Catastrophic drive problems will result in an
error flag 'FF' being set, while media related problems will set an
error flag 'FE’.

page (7)
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BIT Fatal Kernal Tests

PROM

ceu

RAM/BANKING

CTC / Interrupts

765 status and control
2010 status and control
QIC-02 status and control

BIT Non-Fatal Tests
Winchester Drive (Status / Sector O Integrity Read)

Streaming Tape (Status / Self Test)
Floppy (Status / Sector 0 Integrity Read)

3.2 Board Repair

Setting Switch bank 2 (at localtion SW2) to X'OF’, will signal to the
BIT that Board repair functionality is desired. The BIT will process
through the above fatal Kernal tests, but upon error detection will
attempt to loop on the condition causing the error. A register will
contain the error code. A recalibrate, a formal cylinder, a write
sector, a read sector, a step function (with verification that the step
was successful ), cylinder, a write sector and a read sector will be
executed on the floppy, on the fixed winchester (if presend), on units
(must be the same type as the fixed winchester). The streaming tape
drive must contain a tape and will be tested using standard drive
commands. Upon error detection an attempt will be made to loop on the
condition causing the error. If no errors are detected, control will
pass to operational firmware. To aid with problem isolation. A jump
table will be available in PROM which will provide entry points to
debug routines. These routines will be accessible using a Zebug and
will provide simple functions such as: read sector, formal cylinder,
write sector and will use low level firmware routines where possible..

setting switch bank 2 to X'OE’ will signal to the BIT that the 2200
interface test is selected. This test will verify the 2200 to 2275
interface by executing code which will handshake with a special 2200
interface test program.

3.2.1 Burn-In

Setting Switch 2 to X'FF’ will signal to the BIT that burn-in mode is
selected. This will be an extention to the BIT and will perform
non-destructive testing of the media (like the BIT), but will
continuously loop instead of passing control to operation firmware.

Setting Switch bank 2 to X’F0’, will signal to the BIT that burn-in
mode with destructive testing is desired. This mode is the same as the
board repair mode with the exception is not passed to operational
firmware upon successful completion, but instead it will continuously
loop.

page (8)
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4.0 Prototype Support

Diagnostic support will be provided in bringing up prototype hardware.
The tests provided for this purpose will be incorporated into the
programs listed in section 3 above as appropriate.

5.0 Application

Diagnostic Pachkage Hardware Tested Minimum Equip. Needed

BOARD TEST

Board Repair Controller 2275 & Drives
Zebug & 2200

BOARD RUNIN

8IT Controller 2275 & Zebug
2200

UNIT TEST

Board Repair Controller 2275 & Drives
Zebug & 2200

UNIT RUNIN

BIT or Board Repair Controller 2275 & Drives
: Zebug & 2200

SYSTEM INTEGRATION

Board Repair ‘Controller Configuration
System

CUSTOMER SIDE

8IT Controller Configuration
System

6.0 Schedule

Plan to test prototype on 5/21/88
Plan to finish diagnostic program on 6/15/88

page (9)
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f-‘.System Overview

CS-X is a new cabinet and new chassis system which is 100 % hardware and
software compatible with the current CS system.

CS-D is a CPU built in less than 140 MB can impact data storage cabinet.
This model is the same as CS-X except includes a cost reduced DS DPU
board with a 22C03-type interface to the I/0 bus.

2.Cabinet

This cabinet is available with or without internal disks/tape and DPU
board. CS-X models without the internal DPU would have a panel covering
the disk/tape opening.

CS-D models with the internal DPU would have 2 half-height opening, one
for 320 KB or 1.2 MB diskette and other one for tape streamer or
cartridge. Other mounting choice of a single internal 20, 32 or

42, 64 or 140 MB fixed winchester, with external visible red 1ight for
the fixed Winchester.

Cabinet Assembly Diagram see attachment.
3.CPU Chassis and Configuration
=~ CS-X Configuration

! Slot O R e —— up to 8MB extended memory CPU board
! Slot 1 S - I/0 Controller
! Slot 2 T ——— I/0 Controller
! Slot 3 T — I/0 Controller
! Slot 4 R — I/0 Controller
! Slot 5 - — I/0 Controller
! Slot 6 . I/0 Controller
! Slot 7 e I/0 Controller
! Slot 8 e I/0 Controller
! Slot 9 T I/0 Controller

Note: Al11 I/0 Controller must be same as all existing I/0 Controller used
on the CS series.

page 1
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CS-D Configuration

! Slot O R up to 8MB extended memory CPU board
! Slot 1 S ——— 1/0 Controller

! Slot 2 S —— I1/0 Controller

! Slot 3 | —— 1/0 Controller

! Slot 4 . I1/0 Controller

! Slot 5 R — I1/0 Controller

! Slot 6 S — I1/0 Controller

! Slot 7 | —— I1/0 Controller

! Slot 8 e I1/0 Controller

! Slot 9  F . internal D.S.Controller

Note: A11 I/0 Controller must be same as all existing I/0 Controller used
on the CS series.

Internal D.S.Controller is costed reduced DPU board with a 22C03-type
interface to the I/0 bus. This controller will support one diskette,
one streamer tape or catridge and winchester fixed disk.

The winchester can be 20, 32 or 42, 64 or 140 MB fixed Winchester, so
User needing more than 140 MB or more than a single fixed winchester,

would order a CS-X without a DPU and a old DS.

~4.Power Supply

This system use WANG SPS-255 switching power supply and Computer Product
Inc. ( Boschert ) Model No. SL-40-8601 Switching power supply.

A. SPS-255

VOLTAGE . CURRENT

+5V 36 A used for full system

-5v 0.2A used for full system

+12V 6A used for full system except tape

and floppy disk
-12v 0.5A used for full system
B.SL40-8601
+12V 3.5A used for tape and floppy disk
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5.Data Storage System

GEMERAL :

The disk controller ,located in the CS-D cabinet, consists of a mother board
and a daughter board with the Z80 controlled logic that is capable of
supporting a one ST-506 model Winchester disk drives, a 1.2 Mb or 320 KB
floppy drive, and a TEAC 45DF Streaming Tape Drive (STD). The Winchester can
be the RICOH RH5130, 10 Mb removable cartridge drive. The disk controller can
be only accessed thru built in 22C03 by 2200 CS-D CPU or thru MUX cable to
access disk controller by other 2200 CPU (including CS-X ).

The disk controller is comprised of the following:"

4 MHZ Z80A Microprocessor.

32 KB EPRCM.

Four-Channel DMA controller chip.

Two Four-Channel CTC chips.

169 system RAM with parity.

16 banks of 16 KB cache RAM with parity.

765 floppy disk controller, together with a companion data separator.
Western Digital 2010B Winchester Disk Controller.

Western Digital 10C20B Data Separator.

QIC-02 interface logic for controlling the TEAC tape drive.

2200 bus interface logic.
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2200 Bus Interface
This Interface logic is 100 % hardware compatible with 22C03 logic in

. function. Using this logic to direct interface wit. data storage unit (such as

tape ,flopy drive ,fixed drive) and not thru MUX.

' But the function of 22C03 would disable if connect a cable with MUX or MUXE

and the DPU would become a storage controller only. In this case the function
are the same as old DS system except capable of supporting Winchester drive.

- The new DPU is supporting a one ST-506 Winchester drive but old DS system is

supporting a total of four ST-506 Winchester disk drive.
MEMORY CONTROL

The disk controller memory consists of 32 Kbytes of EPROM, 16 Kbytes of system
RAM, and 256 Kbytes of cache RAM. Cache RAM is organized in 16 banks. Only one
of the 16 banks can occupy the top 16k slot of the Z80A memory address space.
Bank sglection is done with MEMBKSEL/ (OUT 70) in conjuction with DO - D3 (see
Lxx, sheet 1).

FFFF

1 1

! Cache Memory ! 1 1 1

! (One of 16 banks) !
C000 ! ! 1 1 0
BFFF ! !

! System RAM ! 1 0 1

! 16 Kbytes !
8000 . ! ! 1 0 0
7FFF ! !

! ! 0 1 1

] I

! EPROM ! 0 1 0

! 32 Kbytes !

' ! 0 0 1

! I

0 ! ! 0 0 0

A15 Al4 A13

Memory Allocation

A15=0: EPROM is selected
A15=1: RAM is selected
A14=0: System RAM is selected

Al4=1: Cache RAM is selected, one bank at a time.
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Address lines ABO - AB14 (sheet 1) are buffered by external registers. These
address lines are driven by the Z80 during a Z80 memory cycle, and by the DMAC
during a DMA cycle. Z80 and DMAC access to RAM is possible only if SRAMEN/ has

beas,

ge

asserted. SRAMEN is generated by either MREQ/ or DACK/ . SRAMEN/
‘ation is inhibited when any one of the following signals are asserted

(ground level): IORQ/ , BCS/ , AB15 , and RFSH/ . The logic level of AB15
determines whether RAM or EPROM is selected. RAM is selected when AB15=1, and
EPROM is selected when AB15a0.

DISK CONTROLLER I/O COMMANDS.

MAIN DECODER:
A7 A6 A5 A4

0

o O O O O O o o o
o O O o

—
o

0
0

0
1

A3 A2 A1 AO

X

o X X X X X X X X

X

o X X X X X X X X

X

o X X X X X X X X

MNEMONIC

DMACS See
2010Cs/ See
WDSELEN/ See
cTcics/ See
crcacs/ See
FLOPCS/ See
WREN/ See
DEN/ See

WEMBKSELE/ See

Separately decoded

See TAPE DRIVE I/0
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DMA I/0 Commands.

2010 I/0 Commands.
WDSELEN I/0 Commands.
CTC 1/0 Commands.

CTC I/0 Commands.
FLOPPY I/0 Commands.
I/0 Write Commands.

I/0 Read Commands.
MEMBKSELE I/0 Commands.

in Tape Drive section.
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1/0 WRITE COMMANDS:

I/0 Cmnd(Hex) Data

50
52
52
54
56
58
5A
5C
5C
5E
5E
80
81
82
83
84

85

86
87
87

X
DO=0
DO=1

Mnemonic

FLPYRST/
FLOUT/
FLOUT/
SETRDY/
ZWR2200/
WDST/
SETBSY/

AUXHEADSEL/

AUXHEDSEL/
FCLKSEL/
FCLKSEL/
QWRS/
QWRDMA/
CLRDRQ3/
SETONL/
SETREQ/
SETQPAR/

CLRQPAR/
QSOFTRST/
RSTBRDY/

Description

Reset Floppy Drive Logic.
Floppy motor off.

Floppy motor on.

Set 2200 Rdy/Bsy line to ready.
Send data to 2200.

Set 2010 Buffer Ready line to ready.

Set 2200 Rdy/Bsy line to busy.
Select Aux. Winchester Heads.
Deselect Aux. Winchester Heads.
Select 1.2 Mb. Floppy (8 MHZ cl1k).
Select 320 Kb. Floppy (4 MHZ cl1k).
Write data to tape

Generate QDRQ3

Enable QDRQ3

Set tape interface online

Set tape interface request

Enable tape interface parity error
interrupt

Clear tape interface parity error
Reset tape interface logic

Reset winchester buffer ready
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I/0 READ COMMANDS:

I/0 Comnd(Hex) Data Mnemonic Description
- 60 DO-D7 STATUS/ Status information follows
60 D0=0 FLOPINDEX Within Floppy index hole
60 DO=1 FLOPINDEX Outside Floppy index hole
60 D1=0 DN3/ Master Disk address
60 D1=1 DN3/ Slave Disk address
60 D2=0 FLPDROP floppy door was disturbed
60 D2=1 FLPDROP floppy door was not disturbed
60 D3=0 WPORP Winch. cartridge undisturbed
60 D3=1 WPORP Winch. cartridge disturbed
60 D4=0 PORFLAG Power-on flag was not set
60 D4=1 PORFLAG Power-on flag was set
60 D5=0 WWRP Winch. cartridge write unprotected
60 D5=1 WWRP Winch. cartridge write protected
— 60 D6=0 CPB/ 2200 CPU ready to accept data
60 D6=1 cpre/ 2200 cpu not ready
60 D7=0 PARITYI Sys/Cash mem. parity error
60 D7=1 PARITY/ No parity error
62 DATA HDDTYPE/ Disk drive type switch
66 DATA ZRD2200/ Read 2200 CPU Data
68 DO=0 RDBDRQ/ 2010 not requesting buffer data
68 DO=1 RDBDRQ/ 2010 requesting buffer data
68 D1=0 RDBDRQ/ Switch #3 position #1 off
68 D1=1 RDBDRQ/ Switch #3 position #1 on
68 D2=0 RDBDRQ/ Switch #3 position #2 off
68 D2=1 RDBDRQ/ Switch #3 position #2 on
M
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68
68
6A
6C
80
80
80
80
80
80
80
80
81

DO=1
DATA

Switch #3 position #3 off

Switch #3 position #3 on

RDBDRQ/

RDBDRQ/

SETBADPAR/
SETGOCDPAR/
QPARERR Tape
QXFR Tape
QREQ Tape
QONL Tape
QDIR Tape
QEXC Tape
QRDY Tape
QACK Tape
RDQDATA/ Read

Force bad parity during BIT
Force good parity during BIT

parity error

data transfer

request

online

bus in input direction
interface exception
interface ready
interface acknowledge

data from tape

Detailed switch setting information appears elsewhere in this text.

'BIT' indicates Built In-Test

. 'X" indicates that the data protion of the I/O command is a "don't care"

MEMBKSEL I/0 WRITE COMMANDS

I/0 Comnd(Hex)
70
72
74
76

Data
00-D3
X

X

X

Mnemonic

MEMBKSEL/
ENPARITY/
CLRPARITY/

0TC/

Description

Selects memory banks O to FF.
Enable System/Cash parity
Clear System/Cash parity

Signals TC(Terminal count) to the
Floppy Controller Chips.
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2010 I/0 COMMAND:

TASK FILE

Tf’-?ask File is a bank of nine, 8-it registers used to hold status
information indicating the success or failure of an operation, as well the
parameters under which the drive is to operate. They are addressed by AO
through A2 lines. A0 through A2=0 is unused by the 2010 and when received,
puts its bus in the tri-state condition isolating it from the bus.

IN T1-ERROR REGISTER

!D7! D6 'D5'!D4!D3!D2!DI! DO!
! BB !CRC/ECC' Q ! ID 'O !AC2 ! TK ! DM !

Bit 7 - Bad Blcok Detect

This bit is set when an ID field has been encountered that contains a Bad
Block Mark. It is used for bad sector mapping.

Bit 6 - CRC/ECC Data Field Error

CRC mode of operation (SDH 7=0): this bit is set when a CRC error occurs in
t/*~data field. When Retry is enabled, ten more attempts are made to read the
s. .or correctly. If none of these attempts are successful, bit zero in the
Status Register is set also. If one of the attempts is successful, this bit
remains set to inform the Host that a marginal condition exists. However the
zero status bit is not set. No attempt is made to correct the error.
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ECC mode of operation (SDH 7=1): This bit is when the first non-zero syndrome

is detected. When Retry is enabled, up to ten attempts are made to correct the

error. If successful this bit remains on. However bit 2 of the Status Register

is set to inform the Host that the error has been corrected. If unsuccessful,

this bit remains on and bit zero of the Status Register is set also. When ™
Retry is disabled no attempt is made to correct the error.

The data may be read even if errors do exist.

NOTE: If the Long Mode it is set in thr Read Or Write command, no error
checking is performed.

Bit 5 - Not used, forced to zero.

Bit 4 - ID Not found

This bit is set to indicate that the correct cylinder, head, sector, or size
parameter could not be found, or an CRC error occured on the ID field. This
bit is set on the first failure and remains set even if the error is recovered

§ on retry. When recovery is unsuccessful, the Error Status bit is also set.

' For a Scan ID Command with Refry enabled (T=0), the Error Status bit is set

after ten unsuccessful attempts have been made to find the correct ID. With
Retry disabled (T=1) only two attempts are made before setting the Error f-\
Status.
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For a Read and Write Command with Retry enabled (T=0), ten attempts are made
to find the correct ID field. If there is still an error on the tenth try, an
auto-scan and auto-seek are performed. Then, ten more tries are made before
sefhing the Error Status. When the Retry is disabled (T=1) only two tries are
m: , and no auto-scan or auto-seek opertions are performed.

Bit 3 - Reserved

Not used, forced to zero

Bit 2 - Aborted Command

The command is aborted and this bit is set if, DRDY(data ready) has not been
asserted, WF(write fault) is asserted, or the command issued had an undefined
code.

Bit 1 - Track Zero Error

This bit is set during Restore Command when TKOOO(track zero) input has
indicated that the head has reached track zero by 2047 steps.

Bit 0 - Data Address Mark Not Found

This bit is set during Read Sector Command if the Data Address Mark is not
feemd following the proper sector ID.
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OUT 11-WRITE PRECOMP CYLINDER

- This register is used to define the cylinder number where the RWC(reduce write

current) output signal is asserted. In this design, this signal is connected
to the WPCEN(write precompensation enable) input of the 10C20B Data Separator
chip. It is not connected to the RWC input of the Winchester drives. The RWC
Winchester input is used as auxiliary head select. Maxtor drives use this
signal to select a second set of 8 heads.

!D7 ! D6 ! D5 ! D4 ! D3 ! D2! DI ! DO !
! CYLINDER NUMBER / 4 !

: The value 00-FF loaded into this register is internally multiplied by four to
. specify the actual cylinder where RNC(WPCEN in this case) is to be asserted.
; Thus a value of 9C hex causes the RNC to be asserted on cylinder 270 hex, 9D

hex on cyliner 274 hex, etc. RKC is asserted when the present cylinder is
equal to, or greater than the value of this register. For example, the ST506
requires precomp 80 hex(128 dec.) and above. Therefore, the write precomp
cylinder should be loaded with 20 hex(20 dec.)

A value of FF hex causes RWC to remain de-asserted, regardless of the cy]ihder
number value.

The Sector Count, Sector Number, Cylinder Low, Cylinder High, and SDH
Registers allow both read and write operations.
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IN/OUT 12 ACCESS SECTOR COUNT REGISTER

f-.ult1ple sector operations, this register contains the number of sectors

involved with Read Sector, Write Sector, and Format commands.

! D7 ! D6 ! D5 ! D4 ! D3 ! D2 ! D1 ! DO !
! NUMBER OF SECTORS !

The value written in this register is decremented by one after each sector is
transferred to or from the Sector Buffer, A zero represents a 256 sector
transfer, a 1=one sector, etc. This register is disregarded when a single
sector command is specified.

IN/OUT 13 - ACCESS SECTOR NUMBER REGISTER

This register holds the number of the desired sector.

! D7 '!D6 ! DS !D4!D3!D2! DI ! DO!
Vo SECTOR NUMBER !

This is the starting sector in a multiple sector command. It is incremented by
one after each sector has been transferred to or from the Sector Buffer. The
register can contain any value from 0 to 255.

This register also specifies the minimum GAP 3 length, minus 3 during Format
Command.
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IN/OUT 14 CYLINDER NUMBER LOW REGISTER

' This register the least significant 8 bits of the desired cylinder number.

'!D7 ! D6 ! D5 ! D4 ' D3 !D2! D! DO!
! LS BYTE OF CYLINDER NUMBER !

It is used in conjunction with cylinder Number High Register to specify a
range of 0 to 2047.

IN/OUT 15 - CYLINDER NUMBER HIGH REGISTER

This register contains the three most significant bits of the desired cylinder
number.

'!D7 ! D6 ! D5 ! D4 ! D3 ' D2 ! DI ! DO !
!X !X X VX v X Ot # g g !

These registers determine where the R/W are to be positioned. The Host writes
the desired cylinder into these registers. Internal to the 2010 is another
pair of registers pointing to where the heads are presently located, When any
command, other than Restore, is executed these registers are compared. The
difference between them results in a DIRIN and STEP signaling the drive how
many cylinder to move the heads and in which direction.
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The Present Cylinder Position Register is updated to equal The Cylinder Number
Register at the completion of the seek.

NF"\a Restore Command is executed, the Present Cylinder Position Register is
reset to zero, while DIRIN and step move the heads to track zero.

IN/OUT 16 - ACCESS THE SDH REGISTER

This register contains the desired sector size, drive number, and head number
parameters.

' D7 ! D6 D5 ! D4 D3 ! D2! D1! DO !
| EXT ! SIZE ! DRIVE ! HEAD !
! D6! D5 SECTOR SIZE ! 1D4! D3 ! DRIVE#! 102! D1! DO! HEAD# !
0 0 256 0 O DSEL 1 0O 0O O HSELO.
01 512 0 1 DSEL 2 0 0 1 HSEL1
10 1024 1 0 DSEL 3 0 1 0 HSEL 2
~
1 1 128 1 1 DSEL 4 0 1 1 HSEL 3

0 O HSEL 4
1 0 1 HSELS
1 1 O HSEL 6
1 1 1 HSEL?
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| Bit 7 - One selects the ECC mode for the data field. Zero selects the CRC mode

" for the data field.

NOTE; Drive Select decoding is by external log1c Head Select decoding is done
w1th1n the Winchester drives logic.

IN 17 - STATUS REGISTER

IMPORTANT: The data read from the Status Register IS NOT valid when the 2010
is doing data transfers.

The Status Register is used to inform the Host of certain events performed by
the 2010 as well as reporting status from the drive control lines. Reading the
Status Register de-asserts INTR(Interrupt Request).

!D7 !'!D6 !D5!D4! D3 'D2 !'!DI !DO !
! BSY ! RDY ! WF ! SC ! DRQ ! DWC ! CIP ! ERR !

Bit 7 - Busy

BUSY is asserted when a command is written into the Command Register and,

| except for the Read Command, it is de-asserted at the end of the command. When
executing Read Sector Command, BUSY is de-asserted when the Sector Buffer is
full. Commands should not be loaded into the Command register when this bit is
set. When the BUSY bit is set, no other bits in the Status or Error Register

- are valid.
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Bit 6 - Ready

This bit reflects the status DRDY(Data Ready). When this bit equals zero, the
cggm§nd is aborted and status of this bit is latche.

Bit 5 Write Fault

This bit reflects the status of WF, When this bit equals one, the command is
aborted, INTRQ is asserted, and the status of this bit is latched.

Bit 4 - Seek Complete

This bit reflects the status of SC. When a seek or implied seek has been
initiated by the command, it pauses until seek is complete. This bit is
latched after "aborted command" error.

Bit 3 - Data Request

DRQ reflects the same status as BDRQ. It is asserted when the data Sector
Buffer must be written into, or read from. DRQ and BDRQ remain asserted until
BRDY indicates that the Sector Buffer has been filled or emptied, depending
upon the command. DRQ is used during program Interrupt and must be
interrogated by the Host to determine that the 2010 is ready.

-~

Bit 2 - Data Was Corrected

When a one, this indicates an error has been detected during the ECC mode of
operation and the data in the Sector Buffer has been corrected. This provides
the user with an indication that there may be a marginal condition within the
drive before the errors become incorrectable. This bit is forced to zero when
not in the ECC mode of operation.
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Bit 1 - Command In Progress(CIP)

When this bit is set, a command is been executed and a new command should not
be loaded. Although a command is been executed the Sector Buffer is still
available for access by the Host. When the 2010 is no longer busy, (bit 7=0)
the Status Register can be read. Any attempt to read the other registers
results reading the status.

Bit 0 - Error
This bit indicates that a non-recoverable error has occured. When the Host

reads the status and finds this bit set, it must read then the Error Register
to determine what type of error it was.

OUT 17 - COMMAND REGISTER

! D7 ! D6 ! D5 ! D4 ! D3 ! D2 ! D1 ! DO !
! COMMAND !
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COMMAND SUMMARY:

COMMAND
-~ RESTORE
SEEK
READ SECTOR
WRITE SECTOR
SCAN ID
WRITE FORMAT
COMPUTE CORRECTION
SET PARAMETER

Stepping Rate Field R3-RO
For 5§ MHZ KCLK

R3-RO= 0000 - 35 microsec
0001 - .5 msec
7~
0010 - 1.0 msec
0011 - 1.5 msec
0100 - 2.0 msec
0101 - 2.5 msec
0110 - 3.0 msec
0111 - 3.5 msec
1000 - 4.0 msec

1 p7 'D6 ! D5 ' D4 ! D3 ! D2!D1!DO!

0 0 0 1
1 1 1
1 0

© O O O o o o
- O O

1001
1010
1011
1100
1101
1110
[RR R

STEP PULSE WIDTH= 1.6 at 3.2 microsec rate
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8.0 microsec at all others

R3
R3
I

o O o

4.5
5.0
5.5
6.0
6.5
3.2
16

R2 RI
R2 Rl
M L
M L
0 0
0 O
0 0
0 ©
msec
msec
msec
msec
msec
microsec
microsec

RO
RO
T

»w O O -4 -



Interrupt Control

I=0 INTRQ occures with BDRQ/DRQ indicating Sector buffer is
full(valid only when M=0).
I=1 INTRQ when the command is completed and Hos* has read the

~ Sector Buffer.

Multiple Sector Flag

M=0 Transfer one sector(the scetor count is ignored).

M=1 Transfer multiple sectors.

Long Mode

L=0 Normal mode, normal CRC or ECC functions are performed.

L=1 Long mode, no CRC or ECC bytes are developed or error checking

performed on the data field. The 2010 appends the four dditional
bytes supplied by the Host or disk to the data field.

Retry Flag
T=0 Enable Retry
T=1 Disable Retry
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DISK DRIVE TYPE SWITCH SETTING

MSB LSB
~ OPEN !
P ¥ R OB R
‘!4 3 2 1!
OPEN=deselect=0
SWITCH SETTING DISK DRIVE TYPE
MSB  LSB
0000 No Drive selected
0001 10 Mb Removable Cartridge Winchester
0010 10 Mb Winchester
0011 20 Mb Winchester
0100 32 Mb (non-Micropolis) Winchester
0101 64 Mb Winchester
0110 140 Mb Maxtor 14x10 Mb
0111 32 Mb Micropolis Winchester
e 1000 112 Mb Maxtor 7x16 Mb

NOTE1: The same Maxtor drive is used for both the 140 Mb and the 112 Mb
configuration

NOTE2: Not all DIP switches have the markings shown above.

Another version shows an arrow pointing to the word 'ON' In this
application ON=select=l
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FLOPPY DRIVE

~The main components of the Floppy Drive logic are the NEC 765A (or equiv.)

Floppy Disk Controller (FDC) chip and Floppy Interface Data Ordinator (FIDO).

! 250ns !

————————eee ——
. . . . .
—— ——

! 250ns !
2us !
FDC KCK waveform when HIGH/LOW/ is low
!
FDC CLK waveform when HIGH/LOW/ is low
Frequency =4 MHZ
! 260ns !

! 250ns !

lus !

FDC KCK waveform when HIGH/LOW/ is high

_— ———
| | | I |
. . . . .

FDC CLK waveform when HIGH/LOW/ is high
Frequency =8 MHZ
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QIC Interface Logic

p—
Ti  JISK CONTROLLER provides hardware logic that makes it possible to
interface with any Streaming Cartridge Tape Drive (SCTD), however the present
firmware is taylored specifically for the TEAC SCTD.

I/0 command are used for both reading SCTD status, and for sending control
command to the SCTD.

Data transfers, to and from the SCTD, are done via DMA.

The SCTD records data in 512 byte blocks, while data in the 2200 is organized
in 256 byte blocks. This makes it necessary to have two separate 256 byte DMA
transfers in order to meet the 512 byte block requirement of the SCTD.

The SCTD controls the bus direction.

The DISK CONTROLLER generates and sends to the SCTD an odd parity bit during
both data and control transmission. The SCTD reciprocates with its own odd
parity bit during its transmission cycle to the DISK CONTROLLER. The Z80 is
interrupted if the DISK CONTROLLER parity checker detects a parity error
during incoming data or status from the SCTD. A1l Z80 interrupts, except NMI,
am~outed to the Z80 via the two CTC chips. The SCTD generates an exception
wi. . it receives wrong parity from the DISK CONTROLLER.
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2200 TO DISK CONTROLLER INTERFACE

The DISK CONTROLLER accepts data from the 2200 either by using 280 I/0 command
or by using DMA channel 1.

Data flow is controlled by the DISK CONTROLLER generated Ready/Busy(R/B) line.
This line is set to the '0' level when the DISK CONTROLLER is ready to receive

~data from the 2200. Output Bus Strobe (0BS) signals the DISK CONTROLLER that a

byte of data (OB1-0B8) has been placed on the 2200 output bus.

OBS sets the R/B line to busy
0BS (after a 500ns delay ) stores OB1-OB8 in register

OBS asserts the OBREQ (DREQ1 of the DMA chip). The DMA chip will
reply only if DMA channel 0 had been initialized prior to this.

OBS asserts START/ if and AB8 are true. The 2200 uses START/ to
infrom the DISK CONTROLLER that the data on the bus a command
byte.

OBS signals the 280 via (CTC chip) to read the data in register.
The Z80 OBS handling routine issues an IN 66 command (ZRD2200) in
order to generate 2200RD/ . This signal is also generated during
DMA . The Z80 uses 2200RD/ to read the data in register. The Z80
processes the data, and when it is ready to accept the next byte
from the 2200 it generates SETRDY/ in order to set the R/B line
to ready. Note that the transfers of DMA channel 1 also sets the
R/B 1ine to ready.

It should be pointed out that the 2200 I/0 bus does not support
DMA transfers. It is the DISK CONTROLLER hardware and firmware
that provide the handshake signals that are necessary during a
DMA cycle.
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DISK CONTROLLER To 2200 INTERFACE

The DISK CONTROLLER transfers data to the 2200 either by using Z80 I/0

cf-ﬁnds or DMA channel 2.

The 280 stores data in output register by generating ZWR2200/ (OUT 56/).
This signal also generates IBS (Input bus Strobe) to the 2200. IBS is
terminated by 2200 generated signal CPB/ (CPU BUSY). The 2200 asserts
this signal when it is not ready to accept data from the DISK CONTROLLER.
IBREQ (DREQ2) is generated when the 2200 is ready to receive data
(CPB/=1). The DMA chip responds to IBREQ only when it has been properly
initialized. During a DMA cycle the DACK2/ OR ZWR/ is used to store data
in the output register and is also used to generate IBS, and to reset
IBREQ.
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TS0’ FRODWCT SUPPORT

DEACT REVIEN CEECKLIST .
. wag HoORZ 08 AFTECTED __ D (SN -
1. WANG TRU(s) s AFFICTED: 2.0-3560 - - _
). 13 TXERE AN DOACT Of WANG INSTALLED BASE? (If X0, go to 7) ‘s _/  w -
4. OF MOOEL §s DOACTED - UNIT FAILURES ECPECTED?: ALL UNITS sox vrrs _J ...
| s. HOW ARE THESE UWITS INPACTED? (Check any that apply): 4
| SAFETY INTERXTTINT / DEANCDENT
J 1CC COPLIAKCE EARD FAILURE NLISILITY
; TDOEST INTEG. CATASTROPMIC OTEER (See 7)
6. PLR DATAs Product Fallure Data Parts Related To ECO/PS
~  Unie at Total Total Tails Total Reduction Reduced
last Calls Pails per Yaar Used by ICO/™  Irey
H49 12 se. _235 266 DL 3 Y
7. FIXLO REQUIRDENTS: Level A Inforsatioa only -
Level 3 TSB required . VA
' Level C IFCO required i
OO requiresents  Nest Call fst. installatica tise
. Immediate Est. § of units to FCO ___ -
BN A (
8. FSC REQUIREMENTS: Level A Inforsation oanly
) Level 3 Upgrade oo failure oanly V4
_ Level C Upgrade all assy's (W)
9} LOGISTICS REQUIRENDITS: Level A Information caly
Level B PFuture purchases VA

tevel C Purge stock (FSC rework)

ANY OTHER INFO T0 CLARIFY DOPACT: (S/W uﬁn. docusentation (i.e. Product Maintenance
Manual, Service Randdook, ets.), configuratioas,
N repais/test process(es), tooling, ets.)
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T30 PRODWCT SUPPORT™
DPACT REVIEN CHEQKLIST -

asazon 59323 con son . -
1. WANG NCOEL $8 AFTECTED: ﬁc,gb,. CS- I ﬁ;ﬁ
1. WANG TRU(s) & AFFICTED: 210-2560 .

3. ummmmm-mmm(un,”“,,

4. OF WOOEL #s DPACTED = UNIT PAILURES EXPECTED?: ALL UNITS sox wrTs _J/ ...

m J

s. HOW ARE THESE UNITS DNPACTED? (Check any that apply):

SAFETY INTERMITTENT '/ DEANCEMENT
ICC CONPLINKCE KARD FAILURE RELIABILITY __ J
1 TDOEST INTIG. CATASTROPEIC OTEER (See 7)
" 6. PLR DATA Product Failure Data Parts Related To ECO/PE
<~ Unie m‘ ation Total Total Fails Total Reduction Reduced
last Calls Pails per Ylar Used by CO/P8  reY
| D39 12me. 235 26 _%2 5. ¥
! 7. o 'Ws Level A Informatioa eonly ¢
i Level 3 TSB requirzed ; VAl
Level C [FCO zequired i
FCO requiresents  Nest Call Zst. installatica tisme
Ismediate Est. § of units to IO —
L petRgE } /
8. ISC REQUIREMENTS: Level A Inforaatiom oanly
Level 3 Upgrade om failure oaly V4
. Level C Upgrade all assy’'s (WUB)
3} LOGISTICS REQUIRDIENTS: Level A Inforsation ocaly
Level 3 TFutusze purchases VA

Level C Purge stock (F9C rewvork)

ANY OTHER DO TO0 CLARIFY DOPACT: (S/W t@o documentation (i.e. Product Maintenance
Manual, Service Handdook, ets.), comfiguratioas,

5 repais/test process(es). tooling, ets.)
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B - e

" TS0 PRODUCT SUPPORT
IMPACT REVIEW CHECKLIST -
WANG ECO# __55&25 oEM ECO# . NS ™
1. WANG MODEL #s AFFECTED: CSD
. WANG FRU(s) #s AFTECIED: 910.9558 A -
3. IS THERE AN IMPACT OM WANG INSTALLED BASE? (If NO, go to 7) YES / NO
4. OF MODEL #s IMPACTED - UNIT PAILURES EXPECTED?: An.mrs_smuim:sL
5. HOW ARE UNITS IMPACTED? (Check any that apply):
SAFETY INTERMITTENT ENHANCEMENT
FCC COMPLIANCE HARD FAILURE RELIABILITY .
TEMPEST INTEG. CATASTROPHIC OTHER (See 7) v
6. PLR DATA: Product PFailure Data Parts Related To ECO/PN
Unit Population Total Total Pails Total Reduction Reduced
last Calls Fails per Year Used by ECO/PN FPY
500 areess 12 mo. _|4H 2% .S 25 4% 2
7. FIELD REQUIREMENTS: Level A Information only .
Level B TSB required V4
Level C FCO required V4
FCO requiresents Next Call ﬁ"i»/ Est. installation tisme w0 rm
Ismediate Est. & of units to ICO O 10%6
8. PSC REQUIREMENTS: Level A Information only
Level B Upgrade on failure only
Level C Upgrade all assy's (MUB) V4
9. LOGISTICS REQUIRBMENTS: Level A Informatica caly
Level B Future purchases
Level C Purge stock (FSC rework) v

ANY OTHER INFO TO CLARIFY IMPACT: (S/N range, documentation (i.e. Product Maintenance
Manual, Service Handbook, etc.), configurations,
repair/test process{es), tooling, ete.)

Pméu'm AN fuwe o Yo gun sww P Owren cnav wesp <uoBe
REDOOTEY To  CLEAR. 'Qu. Boawrbs Speued 88  uPPATS), W\US"V \-\A\:LROfB
QBC) ‘Y\%?.-’ 0 \ N c \
/j\ | N » : _
REVIEWER'S SIGNATURE: 1 441& \ﬁ._JL, DATE : b / 25 /99 /‘:’
(OVER FOR DEFINTTIONS)
WRITE CLEARLY AND USE BLACK IK
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LV ¥XUUULL DUPEUKL

wagggnco# ,:ﬁ:;&& E¢£> OEM ECO# PN
1. ~ANG MODEL #s AFFECTED: CshH
2. WANG FRU(s) #s AFFECTED: 210-355%hH
3. IS THERE AN IMPACT ON WANG INSTALLED BASE? (If NO, go to 7) YES \/ NO
4. OF MODEL #s IMPACTED - UNIT FAILURES EXPECTED?: ALL UNITS SOME UNITS \/
5. HOW ARE THESE UNITS IMPACTED? (Check any that apply):
SAFETY INTERMITTENT v ENHANCEMENT __ ./
FCC COMPLIANCE HARD FAILURE RELIABILITY V4
TEMPEST INTEG. CATASTROPHIC OTHER (See 7)
6. PLR DATA: Product Failure Data Parts Related To ECO/PN
Unit Population Total Total Fails Total Reduction Reduced
last Calls Fails per Year Used by ECO/PN FPY
50 12 mo. o
7. FIELD REQUIREMENTS: Level A Information only
, Level B TSB required YES
Level C FCO required
ﬁ.{CO requirements Next Call Est. installation time
Immediate Est. % of units to FCO
8. FSC REQUIREMENTS: Level A Information only
‘ Level B Upgrade on failure only
Level C Upgrade all assy's (MUB) YES
9. LOGISTICS REQUIREMENTS: Level A Information only
Level B Future purchases
Level C Purge stock (FSC rework) YES

ANY OTHER INFO TO CLARIFY IMPACT:

(S/N range, documentation (i.e. Product Maintenance
Manual, Service Handbook, etc.), configurations,
repair/test process(es), tooling, etc.)

%hou&-v WRSE TS% STRT NG T OPDETE PROM Wow  PRon PART =,
-—-': WwWoo D S TNATS TS0 ol FCO.
7 7 “
RE” WER'S SIGNATURE: ’ /LI/I\M MM DATE : _S / \b /R
(OVER FOR DEFINITIONS)
WRITE CLEARLY AND USE BLACK INK

0078P/7-14-88
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Equipment Affected 2200 _CS-D

FCO Class Problem Only/Next Call  FCO Kit No. _728-0387 Page _1  of 5

Oocumentation Class Code 4103 -~ . FCO Boc. No. 729-1825 _ Aapproval Date:

Est. Install Time 15 Miputes ' Ref. ECO No. 55875

1. REASON FOR CHANGE

1. To allow 150M Tape Drive to function with P&, c$-O.
2. To correct "Cache Overflow" problem.

2. DESCRIPTION OF CHANGE

One E-PROM is replaced on the 210-9558 Disk Processing Unit (DPU)

Mother Board.

o~ 3. DOCUMENTATION AFFECTED

- N/A
4. PREREQUISITE (S)

A. Hardware
N/A
B. Software

N/A

=

Field Support Ops Logistics /9 /i‘ /a Originator /1?711"? €CO Suppor£ Mgr.
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INSTALLATION PROCEDURE

A. Power off. Remove AC power cord from source outlet. Refer

to Section 4.2 of the Customer Engineer Product Maintenance
Manual, "Wang Computer System"” (741-1769), for power-down
procedure.

* B. Remove the 212-7113 DPU Board Assembly as follows: (Figure 1)

1. Loosen two captive screws securing DPU Board Assembly at
left rear of CS-D Cabinet.

2. Grasp the top and bottom of DPU Board Assembly and gently
slide out from rear of Cabinet.

FIGURE 1

1. LOOSEN TWO CAPTIVE SCREWS
SECURING DPU BOARD ASSEMBLY
AT LEFT REAR OF CS-D CABINET.

2. GRASP TOP AND BOTTOM OF
DPU BOARD ASSEMBLY AND
GENTLY SLIDE OUT OF
CABINET.

FCO 1376
-2 -
COMPANY CONFIDENTIAL



C. Rework the 210-9558 DPU Mother board as follows: (Figure 2)

1. : Remove the E-PROM from location L76 and replace with
. E-PROM (379-8500-R3) contained in Kit.

FIGURE: 2. 210-9558 DPU MOTHER BOARD (COMPONENT SIDE)
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REMOVE E-PROM FROM LOCATION L76
AND REPLACE WITH E-PROM (379-8500-R3)
CONTAINED IN KIT.

FCO 1376
-3 -
COMPANY CONFIDENTIAL



D. Reassemble unit by reversing Step B.

E. To complete installation of FCO, fill in applicable
information on the Field Change History tag. (Part #615- 3299).
The tag should be mounted to right of fan at rear of Cabinet.

NOTE: The Field Change History tags can be obtained by placing
a routine order through the Logistics Order Processing
System.

F. Perform check-out procedure described in Section 6.

G. Document installation of this FCO by completing a Call Report
or Activity Report.

6. CHECK-OUT PROCEDURE

Power up. Verify all disks. Run disk diagnostics. Observe
normal operation.

7. FCO KIT PARTS LISTING

KIT #728-0387

Item Qty Item Description
729-1825 1 FCO Document 1376
379-8500-R3 1 E-PROM

8. FCO KIT AVAILABILITY DATE

NOTE:

When -determining kit requirements, be
aware that manufacturing has cut this
change into this product as of
October 31, 1989. Products
shipped/installed after this date will
contain this FCO.

FCO 1376
- 4 -
COMPANY CONFIDENTIAL



8. FCO KIT AVAILABILITY DATE CONTINUED)

FCO Kit #728-0387 will be available November 27, 1989 and can
be obtained by placing a special order. Special orders for FCO
kits are exempt from the established approval loop. They
should be mailed directly to:

Logistics Order Processing
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

Dealers may obtain the FCO Kit by completing a Dealer Parts
Sales form and sending it to:

Dealer Distribution Center
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

9. REMOVED PARTS DISPOSITION

Recycle removed E-PROM thru your FSC.
10. MISCELLANEQUS

N/A

FCO 1376
-5 =
COMPANY CONFIDENTIAL
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L FIELD CHANGE ORDER — =

Equipment Affected 2200 CS-D

FCO Class Problem Only/Next Call FCO Kit No. _728-0361 Page _1 of S5
Documentation Class Code 4103 . " FCO Doc. No. 729-1800 Approval Date:

JUN 20 1989

Est. Install Time 15 Minutes Ref. ECO No. 53898

1. REASON FOR CHANGE

1. To allow internal disk to tape transfers greater than 256
sectors.

To write-protect/enable platters through software commands.
To add diagnostic commands to "Flush Cache" and to "re-run
power-on diagnostics".

To prevent unit "hang" problem during tape backup.

To correct "I190" errors when connected to 2275 MUX.

To correct "$FORMAT" problem of not writing all sectors.

To add byte to status command to reflect Write Protect/Enable
status of drive.

To improve restore time of removable Winchester.

To correct tape drive reset to allow reset of drive only if a
command is in progress.

NOU»V b N

w oo

2. DESCRIPTION OF CHANGE

One E-PROM is replaced on the 210-9558 Disk Processing Unit (DPU)
Mother Board.

3. DOCUMENTATION AFFECTED

N/A
4. PREREQUISITE (S)
A. Hardware
N/A

B. Software

FLH N/A
Field Support Ops Logistics Originator b’/)y’/ff £CO Supp'ort Mgr.
Sy ie 7 '7y/ ' /
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S. INSTALLATION PROCEDURE

A. Power off. Remove AC power cord from source outlet. Refer
to Section 4.2 of the Customer Engineer Product Maintenance
Manual, "Wang Computer System” (741-1769), for power-down
procedure.

B. Remove the 212-7113 DPU Board Assembly as follows: (Figure 1)

1. Loosen two captive screws securing DPU Board Assembly at
left rear of CS-D Cabinet.

2. Grasp the top and bottom of DPU Board Assembly and gently
slide out from rear of Cabinet.

FIGURE 1

1. LOOSEN TWO CAPTIVE SCREWS
SHNRHN;DHJBON&)AS&QBUY
AT LEFT REAR OF CS-D CABINET.

2. GRASP TOP AND BOTTOM OF
DPU BOARD ASSEMBLY AND
GENTLY SLIDE OUT OF
CABINET.

FCO 1351
-2 -
COMPANY CONFIDENTIAL



C.

'Rework the 210-9558 DPU Mother board as follows:

(Figure 2)

1. Remove the E~PROM currently in location L76 and replace

with 379-8500-R2 PROM contained in Kit.

FIGURE 2: 210-9558 DPU MOTHER BOARD (COMPONENT SIDE)
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REMOVE E-PROM CURRENTLY IN LOCATION
L76 AND REPLACE WITH 379-8500-R2 PROM
CONTAINED IN KIT.

FCO 1351
-3 -
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6.

7.

8.

D. Reassemble unit by reversing Step B.

E. To complete installation of FCO, fill in applicable
information on the Field Change History tag. (Part #615-3299).
The tag should be mounted to right of fan at rear of Cabinet.

NOTE: The Field Change History tags can be obtained by placing

a routine order through the Logistics Order Processing
System.

F. Perform check-out procedure described in Section 6.

G. Document installation of this FCO by completing a Call Report
or Activity Report.

CHECK-OUT PROCEDURE

Power up. Verif .11 disks. Run disk diagnostics. Observe
normal operation.

FCO KIT PARTS LISTING

KIT #728-0361

Item Qty Item Description
729-1800 » 1 FCO Document 1351
379-8500-R2 1 E-PROM

FCO KIT AVAILABILITY DATE

NOTE:

When determining kit requirements, be
aware that manufacturing has cut this
change into this product as of

June 13, 1989. Products
shipped/installed after this date will
contain this FCO.

FCO 1351
-4 -
COMPANY CONFIDENTIAL
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e 8. FCO KIT AVAILABILITY DATE CONTINUED)

FCO Kit #728-0361 will be available July 14, 1989 and can be
obtained by placing a special order. Special orders for FCO
kits are exempt from the established approval loop They
should be mailed directly to:

Logistics Order Processing
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

Dealers may obtain the FCO Kit by completing a Dealer Parts
Sales form and sending it to:

Dealer Distribution Center
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

™ 9. REMOVED PARTS DISPOSITION

Recycle removed E-PROM thru your FSC.

10. MISCELLANEQUS

N/A

FCO 1351
-5 -
COMPANY CONFIDENTIAL
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WANQ LABORATORIES, INC. ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 508/459-5000 TELEX: 172108

TECHNICAL SERVICE BULLETIN
SECTION: HardWare General

) 5 22
NUMBER: HWT 9449 REPLACES: DATE: 94/¥7/90 PAGE _1 OF 2
MATRIX ID. 4103 PRODUCT/RELEASE# 2200 CS-D/N

TITLE: DPU Disk Port & Jumper Information/Part Number Correction

PURPOSE:
To inform the field of the purpose of the disk/mux port and jumper on the
212-7113 DPU Board which is not documented and to provide the field with
the correct part numbers for the Power Supply & On/Off switch.

EXPLANATION:
Every CS-D CPU comes with a 212-7113 DPU Board used to control all
internal drives. The DPU Board consists of a 210-9558 Motherboard which
has two I/0 connectors and a 210-9559 Daughter Board. The top connector -
is a standard system printer port. The bottom connector is a disk/mux
port. The disk/mux port is used to allow access to the internal CS-D
drives by other CPUs. This port is activated by the MUX/BUS jumper
— located on the 210-9558 motherboard up next to the rail between the 2 I/0
~ connectors.

Normally this jumper will be in the BUS position. This causes the
disk/mux port to be inactive allowing only the internal CPU to have access
to it's drives. When the jumper is moved to the MUX position all access
must be through the disk/mux port including access by the CS~D CPU itself.

In the MUX position, the drives and DPU Board should be thought of as a
separate device much like the DS Cabinet or the 2275. The disk port on
the 212-7113 DPU Board is the I/0 connector similar to the I/0 connectors
on the back of the DS & 2275. Any CPU requiring access to these drives
must now have a disk controller cabled to this port. Normally when in the
MUX position a 2275MUX Master Board, 210-8824, would be installed in the
1/0 section with a cable from it's disk port to the disk/mux port of the
DPU Board. This connection allows the CS-D to access the internal CS-D
drives. Other CPU's (up to 16 can be mux'd) using 210-7715 boards can be
cabled (100' max) to the 2275MUX Master CPU ports allowing them access to
the internal CS-D drives. Of course a standard disk controller in any CPU
could be cabled directly to this port, but that would limit access to only
that CPU. When used in the MUX position, the disk controller in the CPU
accessing the drives determines the device address via the device address
switch bank on that board. This overrides the device address set on the
CS-D DPU Board. This is the same way it is done on all similar 2200 disk
connections. Switch settings are discussed on page 2.

7 GROUP: 2200 Product Support MAIL STOP: 001-330

COMPANY CONFIDENTIAL
WANG Laboratories, Inc,




V WANG LABORATORIES, INC, ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 508/459-5000 TELEX: 172108

 TECHNICAL SERVICE BULLETIN B VANG
SECTION: SoftHare General

' ’ » 5 22
NUMBER: HWT 9449 REPLACES: DATE : Q§/2§/90 PAGE _2 OF 2

MATRIX ID. 4103 . PRdDUCT/RELEASE# 2200 CS-D/N

TITLE: DPU Disk Port & Jumper Information/Part Number Correction

EXPLANATION (cont'):
Switch settings for the CS-D DPU Board can be found on a sticker on the
right side panel of the CS-D cabinet. These switch settings are correct.
Appendix A of the CS Maintenance Manual, 741-1769-2, covers the CS-D &
CS-N CPU's and on page A-38 incorrectly shows the drive type switch
settings. What is shown as ON should be OFF and vice versa. There is
also added confusion as the sticker & manual do not agree on the switch
labeling and the male connectors on the sticker do not match the board.
Use the side panel for sw settings but beware, labeling may not match. To
access, remove the top cover by removing the 2 screws in back. The side
panel can then be removed by sliding it up. The correct sw settings are:-
210-9558 Motherboard
SW 1 - Winc Drive Type - between L8 & L13 near bottom of board

No Winc = All OFF 10 Meg Rem Winc = 5 ON only

10 Meg Winc = 6 ON only 20 Meg Winc = 5,6 ON only

32 Meg Quantum Q540 = 7 ON only 64 Meg Winc = 5,7 ON only

140 Meg Maxtor = 6,7 ON only 32/42 Mg Micropolis = 5,6,7 ON

112 Meg Maxtor = 8 ON only
SW 2 - Printer Address - next to L69 just above connector J5
215 = 1,3,5 ON only 216 = 2,3,5 ON only 217 =1,2,3,5 ON only
SW 3 - Drive/s Device Address - between L76 & L77 at top of board
310 = 5 ON only 320 = 6 ON only 330 = 5&6 ON only
210-9559 Daughter Board
SW 1 -~ Factory Use Only - 8 bank sw at top of board ALL OFF
SW 2 — Floppy/Tape Switch — 4 bank switch at bottom of board

1 OFF = 320 Kb Floppy 1 ON = 1.2 Meg Floppy
2 OFF = No Tape 2 ON = Tape Drive installed
3,4 = OFF (not used)

ADDITIONAL INFORMATION:
Also in Appendix A of the CS Manual, 741-1769-2, on pages A-54 and A-55
the AC On/Off Switch and the CS-D/N SPS-255 Power Supply have incorrect
part numbers. The part numbers shown are for the CS. The On/Off switch
is not physically compatible and although both CPU's use the same base
Power Supply the harness is different. The correct part numbers arei,,
CS-D/N On/Off Sw 325-0105 CS-D/N SPS5-255 Power Supply 270—083?—1

GROUP: 2200 Product Support MAIL STOP: 001-330

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




VS OFFICE Electronic Mail Thursday - - 05/24/90..:02:30 pm Page:

To: Mike Bahia MS0126/LOWELL

From: Jerry R. Spencer

Subject: TSB HWT 9449 Date: 05/24/90
p—,

Dis.ribution:

Not Requested

Mike: Did you write TSB HWT 9449 about the 2200 CS-D DPU switch settings?
We have some some problems with the switch setting info in the TSB.

SW Bank 1 and 3 seem reversed and page A-38 in 741-1769-3 appear to have

the correct info. I dont have a CPU label to look at and I dont have page
A-38 from 741-1769-2.



WANG LABORATORIES, INC.
ONE INDUSTRIAL AVENUE, LOWELL, MA 01851 e TEL: 617/459-5000, TWX 710-343-6769, TELEX 172108

TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 9192 REPLACES: DATE: 06/06/89 PAGE 1 OF 1
MATRIX ID. 3107 PRODUCT/RELEASE# 2200 DS/CS-D

TITLE: New CDC (Imprimus) Magnetic Peripherals 42 MB HH Winc Disk Drive

PURPOSE:
To provide the field with the necessary information to install this drive
properly in the 2200 DS Disk Cabinet or in the CS-D CPU.

EXPLANATION:
A new 42 Meg drive from CDC (Imprimus) Magnetic Peripherals (MN 94205-53)
is now being shipped to the field as a replacement for the 32 Meg full
height drives (Quantum Q540 and the Micropolis 1323). Although the drive
has 42 Meg, it is being used as a 32 Meg (2 16 Meg addresses with 65024
sectors). The following information should allow successful installation:

Drive Type Switch Settings: same as 32 Meg Micropolis
DS 210-8826A DPU Brd, Sw Bk 1 &/or 2 - 8 Off, 7,6,5 On for DRl or DR3
4 off, 3,2,1 On for DR2 or DR4
CS-D 212-7113 DPU Brd, Sw Bk 3 - 8 0ff, 7,6,5 On (1-4 off, n/a)
NOTE: The 32 Meg Quantum Q540 has different switch settings which will

not work with the CDC (Imprimus) Magnetic Peripherals 42 Meg drive.

Jumpers: Drive 1 Select only in all cases. A series of 7 jumpers are
located behind the A & B cable connectors. The Drive Select 1 jumper
is on the end, B Cable side, farthest from the power plug.

Terminator: 1IN for CS-D or DRl in DS. OUT for DR2, DR3, & DR4 in DS.
DR1/DR2/DR3/DR4 (Drive Select 1/2/3/4) refer to the connector position
on the A cable. The Terminator is located behind A Cable Connector.

Addressing: 2 addresses, each with sectors 0-65023.

Part Numbers:
CDC Magnetic Peripherals MN 94205-53 Half Height 42 Meg - 725-3493
Micropolis 1323 Full Height 32 Meg - 725-0254
Quantum Q540 Full Height 32 Meg - 725-0144

Once installed properly, it would be transparent to the user which
winchester was being used.

GROUP: VS On-Line Support MAIL STOP: 001-330
COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




VS OFFICE Electronic Mail Tuesday 04/10/90 08:26 am Page: 1

To: Mike Bahia MS0126/LOWELL

From: Mike Bahia

Subject: Part Numbers Date: 03/27/90
fo—

Distribution:

Not Requested

Two incorrect part #'s have been identified by the field. Addendum A to the CS
Product Maintenance Manual, p/n 741-1769-2 should be corrected. On page A-54
the AC Power-On/Off Switch is listed as part # 325-0096. That # is correct for
the CS but physically cannot be used in a CS-D/N. The p/n for the Power Suppl
y is also incorrect on page A-55. From what the field has told me the harness
is different. The part # given is 270-0986 which is correct for the CS Power
Supply. Both the CS & CS-D/N use the SPS-255 P/S but as mentioned with differ-
ent harnesses. The correct part #'s are as follows:
item 8 AC Power-On/Off Switch 325-0105 page A-54
item 13 SPS-255 DC Power Supply 270-0890-1 page A-55
The corrected part #'s were taken from the Assembly Procedure, p/n 279-0873, us
ed by Mfg to build the CS-D/N Cabinet. A TSB will be written by me to inform t
he field. Please call me if you have any questions.
Regards,
~ Mike Bahia
Product Support
60256760105



VS OFFICE Electronic Mail Thursday " 05/17/90 03:11 pm Page: 1

To:
Subject: CS-N Motherboards

—

Dﬂ-“ﬁbution:

None, this item is In Progress

To: Mike Bahia From: Alex Popp
Subject: CS-N Motherboards Date Sent: 05/16/90

Mike:

Has anyone reported problems with the CS-N motherboard (210-9560) having a
power on reset problem? We have run into 2 now (1 original and 1 P-1 part)
that have had the same sympton, the symptom varies a little bit but it is
basically the same. You can not consistencely "Mount System Platter Press
Reset" sometimes just a cursor, other times various PECM,PEDM,BECM errors

this is just at power up, once you get the CS-N up it works fine. Problem
occurs with MXE's, MXD's, single or multiple other kinds of controllers loaded
multiple CPU cards multiple power supplies, The only thing that I found in
common with the two motherboards is that they have a manufacturing date code
of 04-89 on both, the good replacement had a date code of 08-89.

Thanks, Alex Popp (ATS Carolina's Area 919-668-3627)

Reply

Alex,

We have had some similar type symptoms reported in the past but have never
bgaﬂ\able to identify the motherboard as a problem. In the other cases, there
wi problems sitting the boards. If the boards were just pushed in as opposed
to visually 1ining up the contacts there were power up problems intermittently.
Questions were also brought up concerning some connectors being too loose & in
fact we had a motherboard sent in. MWe were unable though to find any problem
with the motherboard and although some connectors were a bit looser than others
, they were not found to be a problem.

My suggestion would be to visually line up the contacts on the board w
ith those in the connectors & to verify each board is fully seated. Verify the
2 adjustable voltages (+5 & +12V) are within + or - .05 volts under full load.
Be aware any board & or the PS could cause these same symptoms. If the problem
can be duplicated, start with a minimum hardware config, CPU brd & 1 MXE or MXD
is all that is needed for initial message. If I can be of any help at all do
not hesitate to call or Wang Office.
Regards,

Mike Bahia

Product Support

508-656-0256



XA0290S WANG LABORATORIES INC. PAGE: ]
00.00.00 PROBLEM TRACKING AND REPORTING 30 OCT 1991
PRODUCT COMPLETE DETAIL REPORT 11:27:42
HEADER INFO
PRODUCT PROBLEM NUMBER P200012877

PROBLEM NUMBER: P200012877 NUMBER OF RELATED

PRIORITY P3 CUSTOMER PROBLEMS: 0

PROBLEM TYPE: PROB PRODUCT PROBLEMS: 0
PRE-RELEASE PROB: LINKED TO PROBLEM:

SYSTEM MODEL NO: CS-10D ORIGINATOR NAME:  BAHIA MICHAEL E
GEN SYST MODEL: 2200 CS CPU ORIG EMPLOYEE NO: 00-04238

0.S. VERSION: ORIGINATOR PHONE: - - -

HW MODEL NUMBER: CS-10D ORIGINATOR RDB: 8760

SW MODEL NUMBER:

SW VERSION:

PART NUMBER: RDB ASSIGNED: 8332

PART NUM REV: PERSON ASSIGNED:  RILEY J MICHAEL
STATUS DATE: 10/29/91 17:47 DATE ENTER PTR: 11/28/89

STATUS CODE: H C 160 DATE TO R&D: 000000000
STATUS ABBREV:  ECO/FCO WKDYS IN R&D:

STATUS CLOSE LVL:ALL TOT WKDYS OPEN:

STATUS DESC :  ENGINEERING CHANGE ORDER/FIELD CHANGE ORDER

PROBLEM SUMMARY :BAHIA MICHAEL E DATE: 11/28/89 TIME: 10:09
CS-xD intermittently failing in Europe on power up. Instead of 'Mount System
Platter' message get PECM or BEDM error. This is happening at approximately
20% of sites. In Germany where the power cord can be plugged in backwards
reversing polarity, polarity does not seem to matter. The motherboards are
updated with the jumper from R7 to D1. A circumvention has been found. By
adding a 47 ufF cap on the Power On Reset signal to lengthen the Reset pulse,
the problem is eliminated. The problem seems most common with the 128K &
512K boards. Believe this change should be verified & if good incorporated.
Esalation C800001597 has been open since July on this problem. Hard copy of
call aiven to Mike Riley.

RESOLUTION TEXT :RILEY J MICHAEL DATE: 10/29/91 TIME: 17:32
This problem is fixed JMR
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PROBLEM DETAIL
PRODUCT PROBLEM NUMBER. P200012877

ASSIGNED: BAHIA MICHAEL E DATE: 10/03/91 TIME: 13:59

ECO 59333 has been written and approved. It replaces LI (74LS03) & L2
(74LS74) with 74S03 & 74S74 respectively to correct this power up PECM
problem. Field has accepted fiix. This call can be closed.

ASSIGNED: BAHIA MICHAEL E DATE: 06/26/91 TIME: 14:15
Field is still waiting for this ECO. Please followup.

ASSIGNED: BAHIA MICHAEL E DATE: 05/30/91 TIME: 13:33
Still waiting on ECO. When will it be written.

ASSIGNED: BAHIA MICHAEL E DATE: 04/04/91 TIME: 16:53
Still waiting for a final solution. When will ECO be written?

ASSIGNED: BAHIA MICHAEL E DATE: 03/22/91 TIME: 10:22
When will ECO be written? Field is waiting. Please followup.

ASSIGNED: BAHIA MICHAEL E DATE: 02/11/91 TIME: 16:05
Has ECO been written yet? HWe need to get this done.

ASSIGNED: BAHIA MICHAEL E DATE: 11/27/90 TIME: 17:26

Germany called me today on this problem. Need to know what is happening &
when we can have fix certified & an ECO written. Call is 16 months old.
Need to put this to bed.

ASSIGNED: BAHIA MICHAEL E DATE: 10/26/90 TIME: 09:35

Field has reported additional info. on this problem which I brought to your
attention. There are 2 IC's on the motherbrd, a 74LS03 & a 74LS74. The CE
has found if he replaces those ICs with 74S03 & 74S74 he can eliminate the
problem. These ICs have a higher output. This problem is aggravated bu heav
y I/0 loading. In other words, the more I/O controllers installed the more 1
ikely the problem. Let's please try to get this problem resolved while we
have the Taiwan R&D here.

ASSIGNED: BAHIA MICHAEL E DATE: 08/27/90 TIME: 16:25
Need R&D to followup on this.

ASSIGNED: FINDT ERWIN DATE: 03/26/90 TIME: 08:34
Could I have a status please?

ASSIGNED: BAHIA MICHAEL E DATE: 03/13/90 TIME: 09:00
Please update.

ASSIGNED: BAHIA MICHAEL E DATE: 01/22/90 TIME: 08:35
Waiting for update.

ASSIGNED: BAHIA MICHAEL E DATE: 12/20/89 TIME: 17:01
Do not understand last update. Do you mean the problem has been forwarded to
MIS to correct the problem?

ASSIGNED: MARTIN KIMBERLEE A DATE: 12/19/89 TIME: 15:34
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ASSIGNED: MARTIN KIMBERLEE A DATE: 12/19/89 TIME: 15:34
THIS PROBLEM HAS BEEN UPDATED BY MIS, TO CORRECT DATA INTEGRITY ISSUES.

ASSIGNED: BAHIA MICHAEL E DATE: 12/13/89 TIME: 14:17
Why is no one responding? What needs to be done for a response?

ASSIGNED: BAHIA MICHAEL E DATE: 12/04/89 TIME: 15:28
WHAT IS HAPPENING ON THIS CALL. WAITING FOR SOMEONE TO PICKUP.

ASSIGNED: BAHIA MICHAEL E DATE: 11/28/89 TIME: 10:09
Use CS-D w/ prefarrably a 128K or 512K board on a 220vac, 50 Hz power &
repeatedly power up.
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HEADER INFO
CUSTOMER PROBLEM NUMBER C800001596

PROBLEM NUMBER: (C800001596 CUST NAME: ALEC GMBH
PRIORITY P2 CUST NUMBER: G1 00014048003
PROBLEM TYPE: ESC CUST CONTACT: MR. PAHNE

LINK TO PROB NO: NOT LINKED CUST CONT PHONE: 00- -

CUST ADDRESS 1: AM WESTHECK 367
CUST ADDRESS 2:

SYSTEM MODEL NO: CS-10 CUST ADDRESS 3:

GEN SYST MODEL: 2200 CS CUST CITY: DORTMUND 14

0. S. VERSION: 3. 3 CUST ST/PROV:

HW MODEL NUMBER: CS-10 CUST ZIP: 4600 - CUST RDB: G2130
SW MODEL NUMBER: CS-10 CUST COUNTRY:

SW VERSION: 3.3

RDB ASSIGNED: 8760
PERSON ASSIGNED:

PART NUMBER: ORIG NAME: FINDT ERWIN

PART NUM REV: ORIG EMPL NO: G1-04687

SERIAL NUMBER:  94794X ORIG PHONE: - - -
ORIG RDB: G2100

CALL TRKG DATE: 07/19/89 14:00 NETWORKED: N

CALL TRKG NO: EFI0000006 RES DEPLOYED:

ORG ACT/SYM/ACN: DATE ENTER PTR: 07/19/89

STATUS DATE: 07/19/89 DATE TO R&D: 019890720

STATUS CODE: H O 628 WKDAYS IN R&D: 573.94

STATUS ABBREV:  RE-INT/IPL TOT WKDAYS OPEN: 575.47

STATUS DESC: REINITIALIZE/RE-IPL/SYSTEM GENERATION

PROBLEM SUMMARY :FINDT ERWIN DATE: 07/19/89  TIME: 09:58

The new CS-XD fails sporadicly during power-up-sequence. Instead of MOUNT
SYSTEM PLATTER PECM or BEDM comes on the screen. But the system will start
without any problems if a 47 uF capacitor will be added to the power-on-reset
circuit on the motherboard. This modification makes the reset pulse longer.

A wire between the cathode of a diode and a resistor is already installed.
The start-up~problem occurs mostly with 128KB and 512KB Boards.

RESOLUTION TEXT :BAHIA MICHAEL E DATE: 10/03/91  TIME: 14:44 ]
HC160. Intermittent PECM errors on power up with 220VAC CS-D resolved with.
ECO 59333 signed off in September..
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PROBLEM DETAIL
CUSTOMER PROBLEM NUMBER C800001596

ASSIGNED: BAHIA MICHAEL E DATE: 10/03/91  TIME: 13:52
Unlinking call to enable closing as agreed.

ASSIGNED: FINDT ERWIN DATE: 10/02/91 TIME: 07:44
Okay, you can close this PTR now.

ASSIGNED: BAHIA MICHAEL E DATE: 09/26/91  TIME: 09:04
Please update. ECO is done. Can we close this call?

ASSIGNED: BAHIA MICHAEL E DATE: 09/16/91 TIME: 11:52
ECO59333 has been signed off & finalized to resolve this problem. Can this
call be closed?

ASSIGNED: BAHIA MICHAEL E DATE: 08/22/91  TIME: 09:17
ECO 59333 has been written against this problem & is in the review stage. It
calls for the following changes on the CS-D motherboard:
change L1 (376-0224) 74LS03 to (376-0556) 74S03
change L2 (376-0155) 74LS74 to (376-0202) 74S74
If the review goes smoothly ECO should be in place next month.

ASSIGNED: BAHIA MICHAEL E DATE: 08/07/91 TIME: 13:50
The ECO has been writen up and presumably given to the ECO group. If there
are no major issues we may have an actual ECO in a month or 2.

ASSIGNED: BAHIA MICHAEL E DATE: 06/26/91  TIME: 11:34

Mike Riley will be writing this ECO. Have repeatedly reminded him & will
continue to do so. Might suggest someone call Mike at 508-967-0524. He has
been very busy but possibly hearing this request from someone new may help.
Best time to call him would be 8:15 to 8:30 AM our time, or send him a Wang
Office.

ASSIGNED: FINDT ERWIN DATE: 06/26/91 TIME: 04:53
I think that now enough time was lost and we should have the ECO very soon.
PLease update with the really status..

ASSIGNED: CAGIRGAN TURAN DATE: 06/03/91 TIME: 13:49
we appreciate it!

ASSIGNED: BAHIA MICHAEL E DATE: 05/30/91 TIME: 13:22
Management is currently trying to clean up some of these old calls so we may
have some action very shortly.

ASSIGNED: BAHIA MICHAEL E DATE: 03/11/91  TIME: 16:57
ECo still has not been written. Reminded MR field is waiting.

ASSIGNED: BAHIA MICHAEL E DATE: 02/11/91  TIME: 16:55
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o CUSTOMER PROBLEM NUMBER C800001596
ASSIGNED: BAHIA MICHAEL E DATE: 02/11/91  TIME: 16:55

Readdressed this issue w/ M Riley on 2/8 again enphasizing need to follow
thru so we can get this call closed.

ASSIGNED: BAHIA MICHAEL E DATE: 01/22/91 TIME: 16:37
Waiting on M Riley to write ECO. He has copy of call & is aware of all your
concerns.

ASSIGNED: BAHIA MICHAEL E DATE: 12/21/90 TIME: 18:28
Have made all your comments known to R&D.

ASSIGNED: BAHIA MICHAEL E DATE: 12/17/90 TIME: 11:56
Will forward your comments to Mike Riley who will be writing the ECO.

ASSIGNED: FINDT ERWIN DATE: 12/17/90 TIME: 07:17

I think this problem must be traced to find out what the really technical
solution is and we should implement this solution to all boards on stock
and on a 'problem only' base in the field.

ASSIGNED: BAHIA MICHAEL E DATE: 12/14/90 TIME: 15:25

The reasoning right now is there is a good chance the existinmg motherboard
acd in the CS-D will become obsolete, replaced by the motherboard for the

w 2200 Turbo assuming the Turbo becomes reality. New chips are being used

on this motherboard to prevent this type problem. Where the old motherboard
should become obsolete, does it make sense to go to the added expense of the

chips which in most cases will need to be done in the repair cycle or
replace the capacitor which allows an FCO to be written & an easy field fix.
Do you have specific reasons for not using the capacitor?

ASSIGNED: FINDT ERWIN DATE: 12/13/90 TIME: 09:16
I spoke to John Baxi. He thinks that replaceing the IC's would be the right
step.

ASSIGNED: BAHIA MICHAEL E DATE: 12/07/90 TIME: 19:01
Mike Riley has told me he will test the 47 ufd cap on 110VAC unit & if no
problems will write the ECO.

ASSIGNED: BAHIA MICHAEL E DATE: 12/06/90 TIME: 12:49
Update acknowledged. MWill get back to you as soon as possible with the
decision.

ASSIGNED: FINDT ERWIN DATE: 12/06/90 TIME: 09:07

Because I don't have a schematic of the reset circuits I cannot say what's
the really technical solution. I feel that the chips will have more advan-
tage because the problem is related to the number of I/0s but I'm agree
that the exchange of the capacitor is more easyer. For the right decision

-~
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ASSIGNED: FINDT ERWIN DATE: 12/06/90 TIME: 09:07
I think it's necessary to monitor the reset pulse with an oscilloscope.

ASSIGNED: BAHIA MICHAEL E DATE: 12/05/90 TIME: 11:36 ,
Pressing very hard to get an answer on this as to which way we will go. New
motherboard for the 386 Turbo will have slower chips to prevent this problem,

but not the same ones that were suggested in this call. MWe are leaning to
the capacitor in theory as this would be easier to implement in the field.

Is there any reason to replace the chips instead of the capacitor, or will
the capacitor fix be just as reliable? Have been demanding we decide & test
the fix to be used this week so that we can start the ECO. Again please let
me know if you feel there is an advantage with either of the 2 fixes, the cap
or the 2 chips.

ASSIGNED: BAHIA MICHAEL E DATE: 11/29/90 TIME: 14:17

We are expecting an answer on this shortly. We want to have this fix impleme
nted on a new motherbrd needed with the new 386 Turbo now being readied for
beta testing. MWe have to have an answer to complete documentation needed to
build the board. Sorry for the delay but I expect to see approval in the
next few days which will then allow us to write the ECO.

ASSIGNED: CAGIRGAN TURAN DATE: 11/28/90 TIME: 05:23
Waiting for resolution since over 1 1/2 year.

ASSIGNED: BAHIA MICHAEL E DATE: 11/27/90 TIME: 18:06
Have asked for updated status on this call. MR to talk with Taiwan R&D to
find out exactly where we stand.

ASSIGNED: BAHIA MICHAEL E DATE: 11/21/90 TIME: 15:46
Awaiting feedback on current status.

ASSIGNED: BAHIA MICHAEL E DATE: 11/13/90 TIME: 18:32
Taiwan R&D has copy of call & should be looking into this problem now. Will
keep you posted.

ASSIGNED: BAHIA MICHAEL E DATE: 10/31/90 TIME: 13:51
Hardware R&D from Taiwan is now temporarily here in Lowell & we should be abl
le to get this problem resolved. HWill keep after it.

ASSIGNED: BAHIA MICHAEL E DATE: 10/26/90 TIME: 10:14
Taiwan currently here in Lowell. MWill get new status if any & if not try to
get this thing going.

ASSIGNED: BAHIA MICHAEL E DATE: 10/08/90 TIME: 10:11
Thanks for this new info. MWill update Taiwan on this & ask for a status.
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ASSIGNED: FINDT ERWIN DATE: 10/05/90 TIME: 10:55

On the motherboard there are two IC's: 74LS03 and 74LS74. The CE found out
that he can fix this problem if he will replace the 'LS' chips by 'S' chips.
The 'S' chips do have a higher fan out so the 74S03 can drive more I/0

boards than a 74LS03. The problem is related to the number of I/0's installed
so the failure rate is higher if more I/0's are installed: Maybe this fix

is a real fix for that RESET problem.

ASSIGNED: BAHIA MICHAEL E DATE: 10/05/90 TIME: 08:44
Still waiting for feedback from Taiwan.

ASSIGNED: BAHIA MICHAEL E DATE: 09/10/90 TIME: 15:30
Mike Riley has asked Taiwan to look into this matter. Expect feedback from
Taiwan on this problem in near future.

ASSIGNED: BAHIA MICHAEL E DATE: 08/27/90 TIME: 17:01
still waiting on R&D to test.

ASSIGNED: BAHIA MICHAEL E DATE: 07/13/90 TIME: 11:28
Have again reminded R&D this needs to be addressed.

SSIGNED: BAHIA MICHAEL E DATE: 06/22/90 TIME: 12:22
.thing new to report here.

ASSIGNED: BAHIA MICHAEL E DATE: 06/07/90 TIME: 15:44
Still waiting for R&D to test out fix.

ASSIGNED: BAHIA MICHAEL E DATE: 05/25/90 TIME: 10:17
Still waiting on R&D. On vacation next week.

ASSIGNED: BAHIA MICHAEL E DATE: 05/16/90 TIME: 11:03
Unable to update priority as requested by field. Can only update status
comments. May be because call is linked. Have call into PTR group on this.

ASSIGNED: BAHIA MICHAEL E DATE: 05/10/90 TIME: 09:22
No change. Currently on back burner because of more critical issues & lack
of manpower but will again remind R&D we are waiting for follow-up.

ASSIGNED: BAHIA MICHAEL E DATE: 04/18/90 TIME: 11:32
No change.
ASSIGNED: BAHIA MICHAEL E DATE: 04/11/90 TIME: 15:04

Waiting on R&D.

ASSIGNED: BAHIA MICHAEL E DATE: 03/27/90 TIME: 12:31
Call was linked back on 1/4.

-~
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ASSIGNED: BAHIA MICHAEL E DATE: 03/27/90 TIME: 12:25
Have reminded R&D this needs to be addressed in the lab.

ASSIGNED: BAHIA MICHAEL E DATE: 03/13/90 TIME: 10:01
Waiting on R&D.

ASSIGNED: FINDT ERWIN DATE: 03/12/90 TIME: 08:57
Please update that call and link it to PTR P200012877. Thanks'

ASSIGNED: BAHIA MICHAEL E DATE: 02/20/90 TIME: 16:42
Nothing new here. Still waiting for R&D to followup.

ASSIGNED: BAHIA MICHAEL E DATE: 02/07/90 TIME: 18:07

Readdressed this problem last Fri w/ R&. Still waiting for followup.

ASSIGNED: BAHIA MICHAEL E DATE: 01/24/90. TIME: 17:11
Nothing new here. Still waiting for R&D to follow up.

ASSIGNED: BAHIA MICHAEL E DATE: 01/04/90 TIME: 17:45

PTR people have resolved problem preventing this call from being linked.

Linked call to P200012877. Have requested update from R&D.
ASSIGNED: BAHIA MICHAEL E DATE: 12/15/89  TIME: 09:31

PTR group thinks the inability to LINK is a s/w bug w/ the s/w being used
back when this call was open. They will fix it which should allow me to do t

he linking.

ASSIGNED: BAHIA MICHAEL E DATE: 12/14/89 TIME: 17:56

Joe is no longer with the company. I will talk w/ the PTR people & try to

get it straightened out.

ASSIGNED: FINDT ERWIN DATE: 12/13/89 TIME: 10:32

I'm unable to do anything. The person assigned is Joseph Scaglione in your

RDB 8760. Please talk to Joseph for sending back!
ASSIGNED: BAHIA MICHAEL E DATE: 12/08/89 TIME: 17:18

Unable to send or de-escalate as I am not the current owner. Please try to

Tink on your own.

ASSIGNED: BAHIA MICHAEL E DATE: 12/08/89 TIME: 17:15

Unable to 1ink as I am not shown as the current owner. Sending back to field

per field request for linking.

ASSIGNED: FINDT ERMWIN DATE: 12/07/89  TIME: 03:51

Please link that call to the product problem or send it back to me for

linking.
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ASSIGNED: BAHIA MICHAEL E DATE: 11/28/89 TIME: 11:42
Product Problem call P200012877 opened & sent to R&D on this problem
requesting 47 uF Cap be tested & verified as good fix & if so incorporated.

ASSIGNED: FINDT ERWIN DATE: 11/27/89 TIME: 10:20
The power on reset problem appears on about 20 % of CS-D installations.
It doesn't seems to be related to the polarity of the 220 VAC power.

ASSIGNED: BAHIA MICHAEL E DATE: 11/20/89 TIME: 11:56

STILL AWAITING FEEDBACK FROM MY 9/21 UPDATE. PLEASE FOLLOWUP. JOE S IS
SHOWN AS ASSIGNED ALTHOUGH I AM ACTUALLY ASSIGNED. MY PTR GURU TOLD ME THE
CALL APPEARED TO BE TIED UP ON YOUR END, HENCE MY MESSAGE.

ASSIGNED: FINDT ERWIN DATE: 11/20/89 TIME: 04:49

To: Michael Bahia (RDB 8759).

As you can see in the first screen the owner is Joseph Scaglione in RDB 8760
of TSO. G2130 is the customer RDB.

ASSIGNED: BAHIA MICHAEL E DATE: 11/16/89 TIME: 10:31

PTR IS PREVENTING ME FROM SENDING THIS CALL TO R&D AS I AM NOT THE OWNER.
CALL APPEARS TO BE SITTING IN RDB G2130. RDB G2130, PLEASE ACCEPT CALL &
ESCALATE OR SEND TO MY RDB, 8759, SO IT CAN BE FORWARDED TO R&D.

ASSIGNED: BAHIA MICHAEL E DATE: 11/16/89  TIME: 09:36
SENDING CALL TO R&D FOR GREATER EXPOSURE.

ASSIGNED: BAHIA MICHAEL E DATE: 10/23/89 TIME: 09:22
talked w/ wh. MR at HO to look into prob.

ASSIGNED: BAHIA MICHAEL E DATE: 10/16/89 TIME: 11:06
UPDATE ACKNOWLEDGED. SENT FAX TO WH FOR UPDATE FROM R&D.

ASSIGNED: FINDT ERWIN DATE: 10/10/89 TIME: 03:40
Still no feedback from the field engineer. Will update asap.

ASSIGNED: BAHIA MICHAEL E DATE: 10/06/89  TIME: 08:35
HAVE YOU RECV'D ANY FEEDBACK FROM THE SITE CE YET. PLEASE UPDATE.

ASSIGNED: BAHIA MICHAEL E DATE: 09/29/89  TIME: 16:27
UPDATE ACKNOWLEDGED.

ASSIGNED: FINDT ERWIN DATE: 09/26/89  TIME: 04:25
About your requested Info I'm waiting for response from the service office.

ASSIGNED: BAHIA MICHAEL E DATE: 09/25/89  TIME: 10:40
SENT COPY OF CALL TO R&D (SC) TO EVALUATE FOR POSSIBLE ECO. MIKEB



ASSIGNED: BAHIA MICHAEL E DATE: 09/21/89 TIME: 16:46
LAST YEAR A PROBLEM WAS IDENTIFIED IN GERMANY W/ THEIR ELECTRIC POWER QUTLETS
WHERE THE POWER PLUG COULD BE PLUGGED IN 2 DIFFERENT WAYS. THE SWITCHER P/S -
HAS A PROBLEM W/ THIS BECAUSE IT REVERSES POLARITY & THE POWER SUPPLY CAN
ONLY HANDLE POLARITY IN 1 DIRECTION. WHICH WAY IT MUST BE I'M UNSURE OF. IN
SOME AREAS NEUTRAL IS TIED TO GROUND & IF SO REVERSING THE POWER CORD COULD
CAUSE DAMAGE. ARE YOU AWARE OF THIS PROBLEM & COULD THIS BE A FACTOR W/ THIS

- PROBLEM. 1IT IS VERY DIFFICULT TO DUPLICATE & AS OF NOW R&D HAS BEEN UNABLE T

O REPRODUCE YOUR PROB. WHAT PERCENTAGE OF THESE CPU'S HAVE THIS SPECIFIC
PROB & HOW OFTEN DO MACHINES THAT ARE FAILING FAIL. MIKE B

ASSIGNED: SCAGLIONE JOSEPH R DATE: 09/19/89 TIME: 10:33
called mike riley for an update joe

ASSIGNED: SCAGLIONE JOSEPH R DATE: 09/06/89 TIME: 10:32
talked w/ mike riley.
he has tried to duplicate the prob. but can't.
R&D will set up a 220v system and then try and dupe. the prob.
joe

ASSIGNED: FINDT ERWIN DATE: 08/28/89 TIME: 08:40
As I sad in my last update the motherboard is already updated with a jumper
but it doesn't solve the problem in all cases and the problem is still there.

ASSIGNED: BAHIA MICHAEL E DATE: 08/17/89 TIME: 16:01

Did not get your complete update from 7/31. This customer, ALEC GMBH does
have the motherbrd update. Does this customer still have the power up prob.
Have not heard back from R&D. MikeB

ASSIGNED: SCAGLIONE JOSEPH R DATE: 08/01/89  TIME: 10:38
THIS CALL WAS PRINTED OUT ON 7-31-89: MIKE RILEY FROM R & D TOOK IT
BACK TO R AND D ENGINEERING FOR REWIEN. JOE S

ASSIGNED: FINDT ERWIN DATE: 07/31/89 TIME: 03:38

Hi Joe. This jumper is a known modification for a power on reset problem.
It's already installed on that motherboard. But it seems to be it will not
solve all problems because we have the problem still by other customers. efi

ASSIGNED: SCAGLIONE JOSEPH R DATE: 07/24/89  TIME: 11:33
HI ! THIS IS JOE SCAGLIONE ON LINE PROD. SUPPORT/ 2200/ MIKE WILL BE ON
VACATION FOR THE NEXT 3 WEEKS. HERE IS SOME INFO. PLEASE CHECK THIS CUST
MOTHER BOARD FOR THE FOLLOWING JUMPER AND KEEP ME INFORMED-.
SOME EARLY MOTHER BOARDS HAD A RUN MISSING FROM THE ART WORK
THERE SHOULD BE A SHORT BETWEEN RESISTOR R7 (END CLOSEST TO J21) TO D1°
(END CLOSEST TO J21).
IF YOU DO NOT MEASURE A SHORT BETWEEN THESE TWO POINTS ADD A JUMPER.

ASSIGNED: SCAGLIONE JOSEPH R DATE: 07/24/89  TIME: 11:33
THANK YOU JOE

ASSIGNED: BAHIA MICHAEL E DATE: 07/20/89  TIME: 11:00
WILL PASS INFO ONTO R&D & GET BACK TO YOU AS SOON AS POSSIBLE. THANKS. HAVE
NOT SEEN PROBLEM PERSONALLY BUT THIS LOOKS LIKE IT COULD BE VERY HELPFUL.

MIKEB

ASSIGNED: DATE: 07/20/89 TIME: 03:36

To RDB 8753....Looks as if Germany have found a possible hardware bug. Should
R&D look at thlS one.
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PREFACE

This document is the Product Maintenance Manual (PMM) for the 2200 MVP,
MVP-128, and MVP-512. The scope of this manual reflects the type of
maintenance philosophy selected for this product (swap unit, printed circuit
assembly, chip level or any combination thereof).

The purpose of this manual is to provide the Wang-trained Customer
Engineer (CE) with instructions to operate, troubleshoot and repair the 2200
MVP, MVP-128, and MVP-512. It will be updated on a regular schedule.

Edition (Third)

This edition of the 2200 MVP-128 and MVP-512 Product Maintenance Manual
(PMM) obsoletes document no. 729-0584-A. The material in this document may
only be used for the purpose stated in the Preface. Updates and/or changes to

this document will be published as Publications Update Bulletins (PUB's) or
subsequent editions.

¢ Copyright WANG Labs., Inc. 1984, 1985
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CHAPTER 1
INTRODUCTION

G1.1 SCOPE_AND PURPOSE

This Addendum provides maintenance information for WANG 2200 MVP-128 and
2200 MVP-512 Computer Systems. The material is designed to suppliement the
standard Product Maintenance Manual (729-0584-A1) for the 2200. The
information in the Addendum is presented in the form "system differences" and
should be used in conjunction with standard manual 729-0584-A1 to install and
maintain the 2200 Computer System in the field. The information describing the
system differences should be cross referenced to the full maintenance manual
whenever using the Addendum.

Throughout the remainder of this document,
statements applicable to both the 2200 MVP-128 and
MVP-512 systems will be identified as such by
references to the '2200 MVP-128/512 System'. In
cases where the two systems differ, the references
witl be qualifiec tc expiicitiy ingicate one system
apart from the other.

G1.2 RELATED DOCUMENTATION

Related Documentation for the 2200 Computer System is outlined on pages i
through v of the Product Maintenance Manual.

G1.3 SYSTEM DESCRIPTION

The 2200 MVP-128/512 System is a single-board version of the existing 2200
MVP System. The new system utilizes VLSI (Very Large Scale Integration)
technology to incorporate the 2200 discrete processor design into single chip
form. This allows the 2200 CPU, control memory, and user memory to reside on
one PC board. This new 2200 System uses Operating System 2.6, and is
compatible with existing 2200 MVP software, diagnostics, and I/0 options
without modifications.

Two memory configurations are possible with the 2200 CPU/Memory Board; 32K
Control/128K Data Memory with the MVP-128, and 32K Control/512K Data Memory
with the MvP-512.

Gi.4 SPECIFICATIONS

The CPU/Memory board (210-8034) is the only processor board required for
operation of the 2200 MVP-128/512 system.
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G1.5 SYSTEM CONFIGURATIONS

The CPU/Memory board (210-8034) duplicates all the functions of the old
2200's five board processor. As such, it is the only processor board required
for operation of the system. Two versions of this board are available,
depending on the Customers' needs. One version (210-8034-1A), contains 128K of
Data Memory, and together with a new Motherboard (210-7498-1) and associated
1/0 Boards, become the 2200 MVP-128 Computer System. The other version of the
board (210-8034-2A), contains 512K of Data Memory, and with the same
motherboard and I1/0 boards as above, makes up the 2200 MVP-512 System.

REGARDLESS OF WHICH VERSION CPU/MEMORY BOARD 1S BEING

USED, IT MUST BE INSERTED IN THE MOTHERBOARD SLOT -
PREVIOQUSLY ALLOTTED FOR THE REGISTERS AND I/0O

BOARD (REF. FIG. G4-1).

o ——— ———— ————— - - - ———————— —— - - =
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CHAPTER 2
THEORY OF OPERATION

G2.1 INTRODUCTION

This chapter provides a brief discussion of the electrical differences
between the 2200 MVP and 2200 MVP-128/512 Systems. As mentioned in Chapter 1,
the MVP-128/512 system requires only one PC board for processor operation. The
MVP-128/512 uses Operating System 2.6 and is compatable with existing 2200
software, diagnostics, and I/0 options, so that the VLSI configuration is
completely transparent to the user.

G2.2 FUNCTIONAL THEORY Of OPERATION

The MVP-128/512 CPU/Memory board contains a Micro 2200 chip. This chip is
a 121 pin gate-array which duplicates all the functions of the entire 2200
processor, which, in the past, was comprised of five boards. The chip requires
+5 volts at VDD1-2 (pins B7 and M7) and ground at VSS1-2 (pins G2 and G12). A
5 MHZ square wave at pin F1 provide