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Rev.

Figure 1

COUNTRY KIT PRE-SUBMISSION FORM

(8 wk) Expected
Date: Release Date: FCS Date

Product Manager (please print): Ext.

Parent Model Number(s):
Parent Description(s):

Country Kit Model Numbter Series:

Country Kit CEI * Country Kit MEI (Tempest Only)
Number Series: Number Series:
S/W and Documentation To Be Translated __  Yes No (U.S. English Only)
Languages
Dutch french German Italtan _ __Spanish

_Swedish™__ U.K. English Other (Specify)

Country Kit Contents

Keyboard
Keyboard Part No.(s): Qty each kit:__
Description:
e Auto Enclosure Part No.(s): -
Contents (Use additional sheet if necessary)
P/N: Desc. Qty__
P/IN: Desc. Qty___
PIN: Desc. Qty
P/N: Desc. Qty
PIN: Desc. Qty
PIN: Desc. _ Qty
PIN: Desc. Qty
_____Power Cord
U.S. Part No. Qty
_____ Other
P/N: Desc. Qty
P/IN: Desc. Qty
T PIN: Desc. Qty

Comments:

Fields will be filled In by Configuration Management.
If requesting nev Auto Enclosure, please include Auto Enclosure
Pre-submission Worksheet.



2200/GS Product Development
22011-11

Introduction

The 22C11-1! is a new disk controller that works with CS/386-11 high
speed 1/0 channel. The controller has an Intel 80X86 MPU in it, 128K RAM (or
more) and two parallel ports to external devices. One disk unit (or DS) and
one system printer can connect to the system through 22C11-11. The controller
won't fit on existing 2200/CS mother board, it can only be plug in new
designed CS/386-i1 mother board which equipped with high speed channel
connector. The detail of system MPU and 22C11-11 MPU protocal and handshaking
control flow will be described in Functional/Design Specification.

Goals

1 To improve data transfer rate between disk controller and system MPU.

2 To offload the system MPU workload in terms of physical access
control and handshaking.

There's-one more topic can be studied and explored in this design:

3 To offload the system MPU workload in terms of loagical file
services.

Product Description

The 22C11-il may be a two-boards card set, one Intel 80X86 MPU controls
data and command flows from/to system MPU and devices. The memory requirement
of this design will be 256KB. There's one segemnt of memory that is
accessiable by system MPU which serves as mailbox of information exchanging.

A 64K PROM is use to provide diagnostic and initial loading function. After
system start up, the microcode of the controller will be loaded in RAM.

System Microprocessor

A 12MHz 286 provides computing power, operaies in real address mode. in
most of the time, 286 is served as an slave processor of system MPU. Sysiem
MPY bas the privilege to hold the 286 processing when system MPU has to. Ti-
memorv access from system MPU, if possible; can be 32-bit wide. :

*femory System

256K Static RAM is used to uf‘e. better performance. The memory are a€:
accessible by system MPU in ~ .v:i. stsaling mode. A controller 1D code i-
hardwnrp ¢ board to allow fix 1 MPP to distinguish what type of contro!

v A ™. RETY ’ Al smaan are f‘Y"f‘ and tﬁ'or‘t,-"\‘ﬁ *



Disk/Printer Port Control

All the current disk unit, printer and DS can be connected through this
port wwithout any modification.

Interrupt System

In order to provide more efficient system throughput, all the disk
operation is overlap as much as possible. When a disk request is issue by
system, 22C11-11 accept disk command from system MPU, monitor disk command
progress and prepare result/status for system MPU. 22C11-11 MPU notify system
MPU by means of interrupt. whenever; there's something come out from external
devices that connects to it. The system MPU is relieved from polling and
checking disk status; when interrupt by 22C11, system MPU can decides a
immediate service or keep for next time siot.

Operation Concern

Some $GI0 command of existing BASIC2 program is no longer function
exactly as it used to be. Only the logical disk operations are simulated in
this design. Since 22C11-11 now takes care the low level 1/0 function for
system MPU, system MPU can't be real-time responesed the error condition that
happen in the middle of 1/0 operation. Thus, error reporting timing and
priciple has to be changed.
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2200/03 Product Development
High Speed 1/0 Primer

Definition

In order to describe the 1/0 operation on High Speed Channel, CP is used
to refer system MPU and I10P is used to refer 1/0 Controller MPU. Two terms of
control data. that passed between CP and I0P to control the 1/0 operation: the
/0 command word (10CW) and 1/0 status words (I10SW). Each device has
individual 10CW and I0SW to simplify the identification process.

To initiate the data transfer operation, the CP check corresponding |OSW
to see if device 1s ready for operation: if yes. {OCW is filled up ~ith
information such as command, data location and data count etc. Once the |0CW
is found by IOP. IOP will start execute the command. report device progress
and result in |OSW and inform CP by interrupt.

The 10CW specifies the command to be executed. |t consists of a 6-byte
general section and a variable-length device dependent section. The
device-depandent section is fixed for each device. The IOCW shown as follows:

byte 1 Ccmmand code

byte 2-5 Data address

byte 6-7 Data count

byte 8 Device-depandent section

Where
Command code - Specify the operation to be performed and indicates
command words status.
Data address - Specify the teginning of the data area for the
operation.
Data count - Specify the number of byte to be send or received
between CP and I10P.

Document ID: 24 in MLLDOC Page 9 Rev 3.0 5/25/89




The IOSW contains the information from |0 devices to the system. Each
device has its own IOSW, the content of I10SW is filled when the associated 1/0
interrupt is granted. The format of 10SW is shown as:

byte 1 General status

byte 2 Error status

byte 3-4 Device depandent

byte 5-6 Residual byte count

byte 7-8 Device depandent (extend)
Where

General status has following definition:

bit 1 Intervention required
bit 2 Normal complietion

bit 3 Error completion

bit 4 Unsolicited

bit 5 Device ready

bit 6 Data area early release
bit 7-8 Reserved

Error status has following definition:

bit 1 Invlid command

bit 2 Memory parity error

bit 3 Memory address error
bit 4 Device malfunction

bit 5 Memory or device damage
bit 6 Incorrect length

bit 7-8 Reserved

Residual byte count indicates the byte count remaining at the time
of 1/0 completion. |f the field with non-zero value, illegal length
should has indication.

Initiation of 1/0 Operation

When initiating 1/0 operation, CP locates the appropriate |OSW by means
of physical device address mapping. The ready/busy status is checked prio the
execution of |1/0 statement. |f the device is available for next command then
the corresponding data is placed in device's mailbox (a fixed location in 1/0
controller) and an IOCW is placed in appropriate location.
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Receipt of /0 Command by 1/0 Processor

I0P is polling for IOCW when it's free to process. When 0P receives an
IOCW, it ascertains the status of the device addressed by the command. There
are four possible device status:

1 No previos command is active at the device and no interrupt signaled
by this device is outstanding. A device in this state is considered
available. The HALT command is ignored.

2 The device is busy with a prio command and has not yet singaled a
completion interrupt. A device is this status is considered busy.

A HALT command is allowed to force termination of 1/0 operation in
progress.

3 The device has signaled an interrupt; the IOP has stored an I10SW for
this interrupt and has informed CP. A device in this status in
considered available. The HALT command is ignored.

4 The device is signaled an unsolicited interrupt for which the 10P
has not yet pre-stored an 10SW. The device is unable to receive any
command in this status, until I0P successfuly inform CP.

Whenever, |0P takes command from |OCW; the corresponding 10SW status
shall be set as busy by I0P to prevent command overrun.

1/0 Termination
An 1/0 operation lasts until one of the following events occurs:

1 The device completes the operation.
2 A HALT operation forces completion.
3 The device malfunctions.

4 System initialization.

1/0 Interruption

I/0 interruption provides a means for the system to change its state in
response to conditions that occurs in 1/0 device and |I0P. More than one I0P
might interrupt CP at the same time, priority among IOP is pre-determined by
system designer.

Interrupt Procesing

An IOP interrupt is granted, after CP has already save its current 10
address, 10 memory mapping and |0 operation progress. The corresponding |OSW
is examined for causes, necessary housekeeping is process for that interrupt.
Task manager decides whether task switching is necessary. The transtition
between current breakpoint processing principle and interrupt processing
should be investigated carefully.
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Terminal 10CH

The terminal 10C% consists of a command, a data address and a data count,
as shown below.

byte 1 Command code
byte 2-5 Data address
byte 6-7 Data count

Where the most significant bit (80H) is used as command status bit to
flag if current command has been taken by I0P or not. When 80H bit set means
comamnd is outstanding for ICP attention. reset means command has been
accepted by I0P. The remaining 7 bits defines the code of individual
functional requests are listed as:

Code Description

01 Power on

02 Initialize Terminal

03 Delete current line request
04 Keyboard ready check

05 Keyin poll request

06 Keyin line request

07 Request line

08 Prefill request line

09 Refill line request

0A End of line request sequence
08 Query line request

oC Accept line request

oD Request CRT buffer

OE Request PRT buffer

OF Error line request

10 Terminate line request

70 Write CRT data

40 Write PRT data

20 Query terminal status

7F HALT (abort previous command, e.g. no return

information is needed for CP)
Data address points to the first byte of the ouput data go with commands.

Data count specifies the number of bytes in the data area.
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"Terminal 10SW

Tae I10SW is shown as,

byte 1 General status
byte 2 Error status
byte 3-4 Extend status

Where each status byte has following possible values,
General status byte

Bit Description

1 Reserved

2 Normal completion
3 Error completion
4 Reserved

5 Device ready

6-8 Reserved

Error status byte

Bit Description

Invalid command

Memory parity error

Memory address error
-5 Reserved

Il1legal data length
-8 Reserved

N EWN

Extend status byte

Bit Description
RESET key pressed
HALT/STEP key pressed
KBD buffer empty
Reserved
Line request complete
CRT buffer empty
PRT buffer empty
END! (end of input)
-16 Reserved

O©COO~NOOOLALWN =
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Disk 10CW

The disk 1OCW consists of a command, a data address and a data ccunt. as

shown below.

byte
byte
byte

1 Command code
2-5 Data address
6-7 Data count

Where the most significant bit (80H) is used as command status bit-to
flag if current command has been taken by I0P or not. W%hen 80H bit set means
comamnd is outstanding for I0OP attention, reset means command has been
accepted by IOP. The remaining 7 bits defines the code of individual
functional requests are listed as:

Code
01
02
03
04
05
06
07
08
7F

Description

Read sector

Write sector

Compare sector

Format platter

Copy sectors

Verify sectors

Format track

Diagnostic

HALT (abort previous command, e.g. no return
information is needed for CP)

Data address points to the first byte of the ouput data go with commands.

Data count specifies the number of bytes in the data area.
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Disk 10SW

The 10SW is shown as,

byte 1 General status
byte 2 Error status
byte 3-4 Extend status

Where each status byte has following possible values,
General status byte

Bit Description
Reserved
Normal completion
Error completion
Reserved
Device ready

-8 Reserved

DN L WN -

Error status byte

Bit Description

1 Invalid command

2 Memory parity error
3 Memory address error
4-5 Reserved

6 I1legal data length
7-8 Reserved

Extend status byte’

Bit Description

Disk not respond to start operation (180)
Disk hardware error (191)
Disk has no responese (192)
Format error (193)
Seek error (195)
CRC error (196)
LRC error (197)
Invlid sector address (198)
Read after write error (199)
0-16 Reserved

S OO ELWN -

——— — s . o o — —— —— — ———————————— ——— - —— —— ——— — — ———
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Printer |OCW
To be defined later
Printer 10SW

To be defined later

Break-Point Processing

There must be some differences in Break-Point routine, we use polling
scheme as bases for all kind of task switching. High Speed 1/0 deserves real
time responese for better system throughput. There're following issues needs
to be clearified before real-time responese can be achieved:

1 Most of the action routines (BASIC2 statment execution routine) are
not re-entrent. Current policy examines other tasks activities when
active task has completed a action routine or reach certain point
that the necessary data structure can be cle:rly idtified to save
once the task switching is required.

2 The High Speed 1/0 is not the only resource for 1/0 operations. The
existing 1/0 controllers are also supported at the same time. Old
1/0 controllers needs polling service from system.

The simplest way of making High Speed 1/0 work with current Bus is to
adapt the mixture of 1/0 polling and interrupt handling. The interrupt from
HSIO is handled in a minimum conditions, that is:

1 The result or status of 1/0 operation is recognized and kept for
following process.
2 The device is available for next request.

Above minimum criterias give the 0S enough information to improve its job
scheduling and balance its system throughput. However, 0S should have several
concerns to make all the good things work; such as when interrupt happen can
current processing be terminated as soon as possible? How far will system

goes until it can make use of the available 1/0 resource? Again, back to
simplest solution, when interrupt been kept, system continues current task
till it gone to breakpoint processing, HSIO pending interrupt is served first

before any other 1/0 is checked for completion. This certainly give HSI0
better chance of sevice, but still base on polling; system performace will
rely on how good the action routine is orgnized.
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Disk Operations

The other controversial topic is disk operation on HSIO, the 22C11-11.
Currently, all the disk operation is directly handled by 0OS on system MPU: to
have a new 1/0 channel on HSIO won't improve too much. The fact is data
transfer takes less than 10% of total disk operation time. The advantage of
providing HSIO is recognized only when nhew controller takes more
responsibilities from system MPU.

Two approaches can have HSIQ worth to invest on disk side:

1 Share the load of disk statement processing from system MPU, if the
active device is HSIO disk drive.
2 Provide the a new file system for O0S.

In order to achieve the first goal, 0S has to carefully revised on
certain areas, especially when error happen or waiting fc- device ready, etc.
The simplest separation of current 0S function between system MPU and 10P is
divided by logical and physical boundary. When a statement been scanned.
kowning which address. what command. etc: system MPU pass necessary
information to IOP, ask IOP to take care the detail until result is back.
Conceptually, on each disk operation system MPU can save considerable amount
of time while doing handshaking.
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REFERENCE DOCUMENTATION

22C11-HS Disk Interface Hardware Design Specification
High Speed I/0 Controller Hardware Design Specification
8255 Programmable Peripheral Interface Data Sheet

CONFIGURATION REQUIREMENTS
Hardware

Minimum required confiquration for the BIT diagnostic must
reside at 22C11-HS mother board (210-9579-1A).and insert in the
high speed channel board.

Printer - if burn-in mode printer test is to be performed.

Software

Two 64K PROMs loaded with the latest release of the
firmware located at L07(even) and Ll14(odd) on the 210-9579-1A
22C11-HS mother board.

PROGRAM DESCRIPTION
Applications

To test hardware located on the 22Cl1-HS board and clear
a path for the 2200 Operating System. There is also a board
repair diagnostic included in the PROM code, it provided QC
pretest of Manufacturing production and CE field repair.

User interface

The user interface in the customer environment is though
the use of LED that is located on the daughter board. Build
In Test is in operation, LED will be turned on. Upon completion
of BIT the LED is turned off. Any test fails, the LED is going
to flash. If looping ( Run-in test ) is a function selected
then upon completion of diagnostic test pass the LED will turn
off about one second and then turned on again as the diagnostic
test begins.
The ICE286 (In Circuit Emulator) may be halted on an error
and viewing of registers will contain specific fault isolation
information.

3.3 Hardware tested

The hardware on the board consists of 80286 CPU, two 64K
PROMs, 256K SRAM, 8255 PPI.

(c) Copyright W ang Laboratories, Inc. 1991 PAGE 3



3.4 Tests in The Program
Name of Test Hardware Tested
1. LED test LED on/off test
2. 80286 CPU test Test 80286 CPU
3. SRAM Size Test detect SRAM size
4, 4K Bytes Semaphore Area Test First 4K memory test
5. SRAM Data Bus Test SRAM data bus test
6. SRAM IMA Test SRAM address line test
7. SRAM Write/Read Test Test SRAM W/R
8. Printer Test 8255 PPI port test
4.0 LOAD PROCEDURES
Upon power on the program is automatically running.
5.0 OPERATING INSTRUCTIONS
There is two types of diagnostic employed by the 22Cl11/1I
PROM: Normal power-up mode and Burn-in mode.
When power is applied to the unit, Normal power-up mode
will be entered.
5.1 Normal power—up
After power-up the LED located on the 22C11-HS daughter board,
will be turn on. Until had finished diagnostic test program. LED
will be turned off.
Any test error occurence, the LED is going to flash.
5.2 Burn-in mode

In order to perform the Run-in test, the 22C11-HS daughter
board of DIP switch (SW2), must set OFF ('00').

Printer test will be performed in the Run-in mode. If
connect printer, it will print five lines of following message:

Copyright, Wang Laboratories, Inc . 1990 Rev.5070
*%x* 22C11-II Run-in and Print Test ***

Upon completion of diagnostic test pass the LED will be
turned off and turned on again as the next diagnostic test begin.
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6.0 MISCELLANEOUS

The SWITCH on the 22Cl1 mother board (210-9581) is setting ID
control card. If DIP switch setting is as follows:

SW bit No. 1 2 3 4
OFF ON ON ON -- 1lst 22Cl11-HS board
ON OFF ON ON —-— 2nd 22Cl11-HS board
OFF OFF ON ON -- 3rd 22C11-HS board
7.0 PROGRAM REVISION HISTORY

50A0 Initial Release
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APPENDIX A

TEST DISCRIPTION AND ERROR TABLE
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A.1 TEST DESCRIPTION

[ TEST-1 ] LED Test

Purpose: LED turn on/off to indicate diagnostic test
condiction.

[ TEST-2 ] 80286 CPU Test

Purpose: Verify flags reg ,conditional jmp and read/write
general and segment register.

[ TEST-3 ] SRAM Size Test
Purpose: To detect memory size.

BEGIN
FOR DX = 0000 TO 4000H ( DX:Seg. )
FOR DI = 0 TO FFFFH ( DI:offset )
WRITE memory flood 4K byte
READ verify content data
IF equal THEN next bank
ELSE detect memory size
ENDIF
NEXT DI ( next 4K unit )
NEXT DX ( next bank )
END ( BP regs. save memory size )

[ TEST-4 ] First 4K Semaphore Area Test
Purpose: First 4K bytes test for system semaphore area.

BEGIN
FOR J=4 ( four patterns: 55AA,AA55,C3D6,0000 )
WRITE memory floood 2K words
READ verify content data
NEXT J ( next pattern )
END.
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[ TEST-5 ] SRAM Data Bus Test
Purpose: Data bus short or open test

BEGIN
FOR DX:= Memory size seg.
FOR I:= 2 ( two pattern: 0000-8000, FFFF-7FFF )
FOR SI:=0001
FOR CX:=16 times
BX: current test pattern, AX: next pattern
XCHG DS:SI, test pattern
NEXT CX ( next pattern )
NEXT SI ( next address )
NEXT I
NEXT DX ( next 64K bank )
END.

[ TEST-6 ] SRAM Invalid Memory Address ( IMA ) Detection
Purpose: Check SRAM address bus

BEGIN
FOR I=4k bank

Flood background data '55' to bank

write a data 'C3' at address ( 0100:003C )

FOR J=11 ( 100:0001, 100:0002, 0004, 0008

4000, 8000 )

read/verify content of current address
if not equal 55H then occur error

NEXT J ( next addrs.)

NEXT I ( next bank )
END

[ TEST-7 ] SRAM Write/Read TEST

Purpose: SRAM write and read diverse pattern test.

BEGIN
FOR I ( 4K bytes bank)
FOR J=7 ( seven patterns : 0000,FFFF,55AA,C3D6 )

WRITE memory floood 2K words
READ verify content data
NEXT J ( next pattern )
NEXT I ( next bank )
END.
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[ TEST-8 ] Printer Test

Purpose: This test is performed under Run-in mode. If
test ok, will print five lines of following message:

Copyrigh, Wang Laboratories, Inc. 1990 Rev. 5070
* %% 22C11-II Run-in and Print Test * % X
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A.2 ERROR TABLE

When LED flash is meaning to error occurence, it can be using
ICE ( In Circuit Emulater ) to find which test is failure.

The register BP will save error code, it aids manufacturing
field to isolate fault information.

[ Error code 01 ]
Definition: CPU 80286 contional jmp, general register
and segment error.

[ Error code 02 ]
Definition: First 4K byte test error result from memory
fail.

[ Error code 03 ]
Definition: SRAM data bus error, cause memory data bus error.

[ Error code 04 ]
Definition: SRAM Invalid Memory Address line, cause memory
addressing error.

[ Error code 05 ]
Definition: SRAM memory cell defect cause write/read error.
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APPENDIX B

PROGRAM LISTING
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e 7 Ty ' ,
MAT‘L) .002 THK 3M #7980 MATTE WHITE POLYESTER WITH 3M #300 SERIES PERMANENT ADHESIVE BACKSIDE WITH EASY RELt
TOP SURFACE TO BE LAMINATED WITH 3M #7881 COMPUTER IMPRINTABLE POLYESTER <OR EQUIV..

2. BACKGROUND COLOR TO BE WANG OYSTER WHITE PER MUNSELL NO. 9.2Y 7.39/1.1S
3. ALL NOMENCLATURE, LINEWORK & SYMBOLS TD BE WANG MEDIUM GRAY PER MUNSELL NM. 10Y 35.63/0.9.
4, UNLESS DOTHERWISE SPECIFIED, NOMENCLATURE TO BE 8 PT. HELVETICA MEDIUM, UPPER AND LOWER CASE,
S. NOMENCLATURE INDICATED TO BE 6 PT. HELVETICA MEDIUM, UPPER AND LOWER CASE.
6. WANG PART NO. .TO BE 4 PT. HELVETICA MEDIUM,
7. LINEWORK TO BE 015 THK UNLESS OTHERWISE SPECIFIED.
8. FOR WANG LDOGOD, REFER TO WANG DWG ND. C-6611-0481, SHTS. 1 & 2 AND REDUCE TO DIMENSION SHOWN,
LOGO BACKGROUND TO BE MEDIUM GRAY.
9, LABEL TO BE SUPPLIED BY AN UNDERWRITERS LABORATORY RECOGNIZED AND CANADIAN STANDARD ASSOCIATION CERTIFIED S7
MUST BE APPROVED FOR USE ON METAL AND PLASTIC, GROUPS 6 & 9, REDUCE TO DIMENSION SHOWN.
10. VENDOR’S CSA CERTIFICATION MUST APPEAR WHERE INDICATED IN 4 PT. HELVETICA MEDIUM.
11. MANUFACTURING LOCATION TO BE 4 PT. HELVETICA MEDIUM. C(U.S.A. ONLY).
12, KISS CUT SLITS IN FRONT SURFACE TO RELEASE LINER AS SHOWN IN DETAIL “A* AROUND ENTIRE PERIMETER TO
PROMOTE DESTRUCTABILITY OF LABEL UPON REMOVAL.
13, PERFORATION REQUESTED BETWEEN EACH LABEL THROUGH MATERIAL AND LINER FOR EASY REMOVAL OF INDIVIDUAL PIECES.
14, COUNTRY OF ORIGIN TO BE DEFINED BY PURCHASING DEPT. (EXAMPLE: U.S.A, TAIWAN, ETC).
a
- Y SEE NOTES 3 & S
S 2 9 Qj‘ - TAIL “A*
H ) & SEE DETAIL ‘A )
E 092 Ty:
," “\\
/ { i
| / ! A —300 .
e Infustriol Avenud T T 294
Uowell | Massachuse tts 01851 1\ £ 2.76
4 Al
0.1S see note 8 Model No. DO NO ~H-
€S$/386-10 O CS/386-20 O aau\rzliso\x%g{ 2,48 SEE NOTE 12 —
SEE NOTES 3 & 14 ~ = 2
T~ lcu/ms-s0 Ocs/38s-80 0 S0/60 Ha o3
e IHode .
4 *This equipment complies with the requirements "00 l
p
SEE NOTES 3 & 5 Gevice, Optration of tWe equpnent o restens ]
tial area may couse unacceptable nterference to 0-10 typ.
20 DIA (@ PL) [ trrotidiapiunabbb i i sspmetied IR
s @ P 9—\ Mgl i) /— SEE NOTES 3 & 10
@ w2 @ =
/ E 1.00
SEE NOTES 3 & 7 (S PL) %
I~ 16 )
ate 1l Date ot —06
0.000
i |
83 _oé '~
@ PLD ' e
06 RAD. (4 PL \| SEE NOTES 3 & 6 .
SEENDTES 3 & 1t 3
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SEE NOTES 3 & 5

62 (2 PL)

o
>_
o —
S 3
O/' SEE g SEE DETAIL ”"A”
NOTE 3 & 7. =
08 SQR.
(ePL> e N
/
7 i, A \= /—ggg
N One Industrial Avenue '
__ Lowell,dMissachﬁsetts 01851 \\ //I 2.76
__ | Model No. \\\_.//
115V~ /3.0A (PPL)
cs- 10/ NO 220V-240V ~ /15A e orLs
\\: 50/60 Hz 2.24 (2PL)
1 Mode In
This device complies with Part 15 of the FCC Rules. 200 &

Operation is subject to the following two conditions:
(1> this device may not cause harmful interference, J
~— and ¢(2) this device must accept any interference 0.10 "typ.

Mrecelved, including interference that may cause

undesired operation. / SEE NOTES 3 &
Listed
T & o Lo

/\R

SMT. 2 OF 3

\ /—".16

Dot Dot p— 06
P oate ote 4282 v /_0'000
/ A
. 88 0 —=it=
/ @ PL) \ QAQ”C}’C
\ \i SEE NOTES 3 & 6 ——
S 8 S 8 S 8 ’ 0.
g = =3 =S
. SEE NOTES 3 & 1
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Notes: ) \ ~

1). MO in house cabie assembly. \
2). This coble ossembly sha!l meet the requirements set forth in
Viang Cenerol Specification SPI 10—226. Shield per lever 2. 3 " A
t 2
3). Lebe! sholl be morced with corresponding numbers 1s shown oer print. Soe Note ¢ Q

4). Legs of octopus cable con fluctucte in 2° tolerance arec End B,

S)P7 LockaASHeR (653 22007 ) NNT Fy Mt (o 0-0SHE),
TI00 OIS RV ¢— |

ECORD S78(

+ 0.46
l," ws | v2/10/
i g SHT_20F_3
Al g (283 “‘
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ozi*g
! 1?] T 10 T 9 T L) T 7 L
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20 | Red ™o-A] P2
s o “
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[ Yellow -8 | P2-2 -
72| Gen | tx0-8] P2-3
WANG LOGO n Pos. s Red o0 | p2-1
/" FEMALE 23 | Block P8 | P2-§
[— —~ s | wne ®-C | P38
o 0000000000000 O 24 Yellow o) P31
000000000000 ] Croen R0-C P33 F
75 | Red | n0-C| P32 =
8 | Bocx o0 | P37
WANG PART MNBER 26 | wite | o0 | Ped " u
% | vtow | ND-0 | Pe-2
27 | Creen | RD-0 | P&l . |lLe
10 | Red 0| Py .
28 | Boct P-0 | P8 .9 a
| white P-€¢ | PS8 )
6178 29 | Yetow oND P8~1 A 3
12| Green | RXD-€ | P33
(T 7 Ples) 30 | Res | To-€ | P52 E NG m
. . 13| Bl oD | Ps-7
:L! *1/2 N | wite o0 | Ps? !
(T 7 Pica) 16| Yetow | NO-F | Po-3
: 32 | Cron | RD-F | Po-3 g
15 | Red o0 | pe-t =
2Y ¢ 3| Block P-f | po-s
16| white P-¢ | p7-8
(Typ 7 Pics) 3¢ | Yellow a0 | pr-t @
17| Geen | RXD-C] P7-3
33 | e | 00| #7-2 ...ﬂ
18| Sock o0 | Pr-7 o
38 o0 0 (XX [ X é g
-
c
8 5"
) -~
=
70 | 7 |_615-1665 | Morker Lobdl imprint (See Nole 3) n"
9 2 | 651-1762 |Retoining Ring -
8 14 | 653-2007 |lockwasher Split f4
7 141 652-2004 |:'ex Nut f£4-40 B
(6 | 14| 462-0548 | Stondoll f4-40 M/F
350_.4-( 3%.___ s |2 Screw f1-40 .250 Long W/0 Clomp
4 | 35| 654-3005R |Crimp Contoct Sockel #28-24 GCo.
__J A/R| 420-0254 | Cbl Round 5 Cond 426 Ga. Braid Shield
2 | 7| 350-1075 |Conn. D-Sub 25 Position (Femals)
] [ J350-2178 | Conn O-Styte 36 Pos (Male)
T | Q1Y DESCRP NON 17 "

2

WANG PART NO.

< O e o

sy JoaTe | asPROVED BY OATE

Corvar d ll-l
ox s 4 2/%0, .

0061, NO. e we
\f I 2200 Sg!em TIE
2200 Octipus Coble Assembly J

22"
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TOL EX AS NOTED
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