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FRONT END DATA LINK USERS' MANUAL

Richard J. Lacasse

1.0 Introduction

This manual in intended to supplement Electroncs Division
Internal Report No. 239, FRONT-END DATA LINK (FEDAL). It includes
sufficient detail for a user to tailor a FEDAL to his application.
In particular, the procedure for changing the analog input voltage
limits and default initial digital outputs is described in detail.
Firmware listings are provided, along with memory maps and a
description of the program flow to provide a basis for custom
user firmware. Also, test documents for each card and the
chassis are included. Finally, FEDAL chassis wiring is specified.
The user should become somewhat familiar with EDIR No. 239 before
trying to understand the details below.

2.0 System Firmware

This section details the program flow for the V1.0-RJL
FEDAL firmware. A memory map is included as an aid to custom
programming. Finally, firmware listings are included.

2.1 Program Flow

Four programs control the FEDAL. The first of these, INIT,
is normally entered following power-on. It is followed by MAIN,
and MAIN may be interrupted by LINT or UACINT.

The INIT program initializes FEDAL analog outputs to 0 V
and digital outputs to default values specified in ROM. It
then tests the RAM, ROM, and ACIA's, setting status bits, if
appropriate. Finally, it initializes the RAM and ACIA's, enables

interrupts, and jumps to MAIN.



MAIN simply calls a number of subroutines to accomplish
the following tasks: pulsing the auto-reset circuit and monitoring
the link data lines (LPMON), acquiring, testing, and transmitting
data (SYNCTR, ANACTR, DIGINT, ENDTR), and displaying received
data (DISPLY). The MAIN program loops indefinitely until inter-
rupted.

The LINT program is entered whenever the link ACIA interrupts
the microprocessor to signal that a data byte has been received.
LINT accepts and, if necessary, stores the byte. It keeps track
of where in the data frame it is, and calculates a check-sum
to compare with the transmitted one. Upon detection of a complete,
good data frame it updates the dedicated user outputs.

The UACINT program is entered by interrupt whenever the
user ACIA receives a byte. Since no user interface is defined,
the program simply resets the interrupt request by reading from
the ACIA. This program is included to provide a "hook" for
a custom user program.

3.0 Memory Map

The FEDAL address space is divided as shown in Table 1.
The reason certain devices, like the LINK ACIA, occupy a large
address space is that only the five most significant address
bits are decoded to select these devices. Detailed RAM and

ROM maps are shown in Tables 2 and 3, respectively.



TABLE 1

Front-End Data Link Address Space

RAM

AUTORESET

LINKACIA

OISWITCH

UACIA

ANALOG INPUT BOARD

ANALOG OUTPUT
SLOT 3

Address
[ 1 Di ot i
0000
to
03FF
10XX
18XX 00 - Control & Status Register
01 - R/W Data Buf
20XX Link Input MUX Control
28XX 00 -- Control & Status Register
01 -- R/W Data Buf
4 8XX 00 -- MUX Latch
01 -- Start Convert
02 -- Status & 4 MSB's
(+ 2 Monitors)
03 -- 8 LSB's
5000 : MSB#
5001 : Analog Out 0 & 1 LSN-f, MSN-1
5002 : LSB1
5003 :
5004 : Analog Out 2 & 3
5005
5006 :
5007 : Analog Out 4 & 5
2008 :
5009 :
500A : Analog Out 6 & 7
S00B :
500C :
500D : Analog Out 8 & 9
200E :
S500F :
5010 : Analog Out 10 & 11
2011 :
5012 : Digital Outputs 0 to 7:
5013 : Digital Outputs 8 to 15




Table 1 - Page 2

Address
ANALOG OUTPUT
SLOT 4

5800 :
01 : Analog Output 12 & 13
02 :
03 :
04 : Analog Output 14 & 15
05 s
06 :
07 : Analog Output 16 & 17
08 :
09 :
OA : Analog Output 18 & 19
0B ¢
0oC :
0D : Analog Output 20 & 21
QE s
OF :
10 : Analog Output 22 & 23
11l
12 : Digital Output 16 to 23
13 : Digital Output 24 to 31

ANALOG OUTPUT
SLOT 5

6000 :
01 : Analog Output 24 & 25
02 s
03 :
04 : Analog Output 26 & 27
05 s
06 :
07 : Analog Output 28 & 29
08 ¢
09 :
0A : Analog Output 30 & 31
0B ¢
oC : Analog Output Monitor
0D : 0 & 1 (Front Panel)
QFE
OF : Analog Output Monitor
10 : 2 & 3 (Rear Panel)
1l ¢
12 : Internal Control Bits
13 : and Spares




Table 1 - Page 3

Device
LOCAL DISPLAY
(FRONT PANEL)

REMOTE DISPLAY

(FRONT PANEL)
DIGISWITCH 0
1
2
3
4

5
TOGGLE SWITCH 0

wN

ROM

Address
—(Hex)

6 8XX

70XX

80XX
88XX
90XX
98XX
AO0XX

ABXX

B0OOO
B0O1
B002
B003

F000
to
FFFF

Description

Local Display Latch

Remote Display Latch

Controls AN.MON 0, Front Panel DVM
Controls AN.MON 1, Front Panel AVM
Controls AN.MON 2, User Monitor
Controls AN.MON 3, User Monitor
MSB used to select limit or

Digital Outputs
Spare

Digital Inputs 0 - 7
Digital Inputs 8 - 15
Digital Inputs 16 - 23
Digital Inputs 24 - 31




Address
(Hex)

0000

000F
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
001A
001B
001C
001D
00l1lE
001F
0020
0021

006F
0070

00BF
00CO
00C1
00C2
00C3
00C4
00C5
00Cé6
60C7
0ocs8
00co
ooca
00CB
00CC
00CD
00CE

NIRTBL

Spare

CH 0-7
CH 8-15
CH 16-23
CH 24-31
SPARE
MUXCT
SPARE
STATUS
SPARE
SPARE
SPARE
SYMOCT
SPARE
HDRCT
SPARE
BYTECT
RBUF#

RBUF#
RBUF1

RBUF1
SPARE
RBUFSE
SPARE
CRCCOM
SPARE
BFRACT
SPARE
FRRDY
SPARE
REMSTA
SPARE
FSYNOK
SPARE
BSYNCT
SPARE

TABLE 2

Memory (RAM) Detail
(Addr 0000 to O3FF)

Dt

One bit for each analog
input channel.

A "1" means not in range
specified.

Counter for Analog MUX.

Local Status Word.

LINT Sync Mode (Init. to 2).
LINT Header Byte Count
LINT Data Byte Count.

A buffer for received data.
(Approx. 16 spare locations.)

A second buffer for received data.

Flag to select one of above buffers.
Computed CRC.

Bad frame counter.

"FRAME READY" flag.

Remote Status.

First Sync OK.

Bad sync word ctr.



Table 2 - Page 2

Address
_(Hex)

00CF
00DO
00D1

00D2
00D3

00D4
00D5
00D6
00D7
00D8
00D9

00DA
00DB

00DC
00DD

00DF

00El
00E2
00E3
00E4
00ES

02FF
0300

O03FF

ATEMP1
TIPLUS
CRCLOC

SPARE
LCOMER

SPARE
BLKDIS
SPARE
RCVDGD
SPARE
FROUT

SPARE
CHANI

SPARE
CKNEXT
SPARE
RCVPTR

SPARE
CHOGD
CHOTST
CH1GD
CH1TST
SPARE

SPARE
STACK

STACK

Used for temporary storage of
miscellaneous quantities.

Transmitted CRC, generated by
sending programs.

Locally detected communication
errors.

Display blanking byte.
Flag first good data frame.
Counter reset when Data -> user

incremented once per program
loop.

. Memory image of selected 1link

channel.
Flag to retest other link chain.

Used to point to next addr when
storing received data.

Channel 0 good flag.
Channel 0 tested flag.
Channel 1 good flag.
Channel 1 tested flag.




—Address
Erom Io
F000 F131
F140 F153
F170 F18A
F300 F303
F500 F5AC
F7FD

F7FE F7FF
F800 F87F
F880

F881 F882
F888 F88D
F890 F8CD
F8EO F906
F910 FA39
FAEQ FAF8
FBOO FB1E
FB30 FB38
FB40 FB53
FB58 FB7F
FB88 FBCA
FCEO FD99
FDEO FDE7
FDFO0 FE24
FE60 FF16
FFF0 FFFF

TABLE 3

ROM Memory Map

Routine or Data

INIT

MAIN

DSWRD

UACINT

ANACTR

CHECK SUM ADJUST WORD FOR 6A ROM.
6A ROM CHECK SUM.

ANALOG LIMIT TABLE.
CHECK SUM ADJUST WORD FOR 10A ROM.
10A ROM CHECK SUM.
INITIAL DIGITAL OUTPUTS.
LIMCK

CONVRT

LINT

LIMSET

LXMIT

SYNCTR

DIGNIT

ENDTR

GET2

DISPLY

AOUT

UPDATE

LPMON

INTERRUPT VECTORS




4.0 Data Communication Format

Table 4 depicts the format of the data stream on the 1link.
The number of data bytes in the frame can be changed; however,
the byte count (Byte #3) should be changed to reflect this.
The LINT subroutine uses the byte count in accepting data, and
so is flexible; however, certain programs that pick data out
of the received frame and others which generate the frame are
not so general. Care must be taken if changing the number or

significance of the data bytes to change all affected subroutines.

TABLE 4

Data Communication Format

Byte Contents
& —(Hex) Description
0 7E 1st SYNC WORD
1 7E 2nd SYNC WORD
2 XX STATUS
3 3B # OF BYTES/FRAME (HEX) OF DATA
g XX ANOUT 0- 1 (TRANSMITTED ANALOG VOLTAGES)
XX
6 XX
7 . ANOUT 2- 3
8 L]
9 L]
A ANOUT 4- 5
B
C
D ANOUT 6- 7
E
F
10 ANOUT 8- 9
1
2
3 ANOUT 10-11



Table 4 - Page 2

Byte
¥

14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
20
21
22
23
24
25
26
27
28
29
2A
2B
1C
2D

Contents

—(Hex)

XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX

10

\ it j

ANOUT 12-13

ANOUT 14-15

ANOUT 16-17

ANOUT 18-19

ANOUT 20-21

ANOUT 22-23

ANOUT 24-25

ANOUT 26-27

ANOUT 28-29

ANOUT 30-31

DIGOUT MSB (TRANSMITTED DIGITAL INFO)

DIGOUT

DIGOUT

DIGOUT LSB

LIM 0- 7

LIM 8-15

LIM 16-23

LIM 24-31

COMERR

RESTERR

CRC CHECK (Sum, mod 256, bytes
2 through 3D).
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Table 4 - Page 3

Notes:
1. Each byte: 1 START BIT
8 DATA BITS
1 STOP BIT

10 BITS TOTAL

BIT TIME = 16 us

"BYTE" TIME = 160 us
FRAME TIME = 9.920 ms

(This max data rate will not be met due to time consuming
interrupt and acquisition programming.)

2. Two analog voltages, 12 bits each, are formatted into three
bytes as follows:

Byte #

M MSB ————— ANOUT N ————m—m e
M+1 | - LSB | MSB —==———————-
M+2 | - ANOUT N+1 ——————- LSB
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5.0 Fi Listi

This section contains listings of all the routines in the
V1.0-RJL FEDAL system. Each listing contains a header with
a program description, a symbol definition table, and the code
with embedded comments. Thus, it is self-documenting. The
code is written in American Automation's version of Motorola

6809 Assembly Language.

LISTINGS FOLLOW.
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AMERICAN AUTOMATION ASSEMBLER ANACTR 26 Dec 83 FAGE 88!

T3 B T ettt
868z ¥ ' ¥
daez * ANACTR SUBROUTINE *
geed # *
$845 ¥ FUNCTION: TRANSMITS STATUS: NUMBER OF BYTES:AND *
ddds ¥ 32 AMALOG CHANNELS, CONTROLS THE ACBUI- +
6487 * SITION OF ANALDG INPUTS *
Gags *  INRFUT: STATUS WORD ¥
dpa? ¥ OMTRUTY  STATUS,MUMBER OF BYTES, AND 32 ANALOG ¥
a3ld % CHANNELS TO LINK 'JART. ¥
i1l ¥ [ALLS: LAMITe CONVRET, LIMDK, LIMSET ¥
8812 ¥ UEELs Do 0V 5-ETADK *
G813 H ¥
I FEFHEF PR RN R AR R RS R AR R R R A R
d815 £

BE i *

817 FEE#AE0 4600 ¥SYNBOL DEF INITIONSHER IR FRIRRRRERRRFHE4E
fe1c +

aele sLIMCK 15 A SUBROUTINE WHICH CHECKS THE LIMITS OF THE
L1 +  ANALOG INPUTE.
@e21 A BORD BRRIFITR LIMDK  EAM $Fa78
¥
*LIMCET IS A SUBROUTINE WHICH SETS A LIMIT BIT
y 2080 JRRFALE LIMEET  ERU $FAEQ
*
¥LAMIT IS A SUBROUTINE WHICH LOADS DATA TO THE LINK
#  TRANSMIT BUF FROM REG. A,
A GRG) BOMAFEGD LAMIT & $FERD
#
#[ONVRT 15 A SUBROUTINE WHICH INITIATES AN A/D CONVER-
% SION AND WAITS FOR A READY STATUS. A TIME OUT BY
#  UIONVRT IS INDICATED TO ANACTR BY CARRY=1.

L
v fo ot i
ST I AR
I

A 0883 JR08FIEQ CORVRT el $FEER

#

#TEMFL IS A TEMPORARY STORAGE LOCATION
A 808 D098t TEMED R $CF

¥

sMUXCT 15 USED 7O KEEP UP WITH THE CHANNEL TO CONVERT
A BEGE BBRGE1S MIET B $15

%

HUILT 15 THE ADDRESS OF THE MUX LATCH
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ANACTR 2@ Dec &3 PAGE 882

MixL El $4209
#

#NUMBYT IS THE NUMBER OF BYTES TRANSMITTED IN THE FRAME

NUMBYT B #3B

#

#5TATHS IS THE LOCAL STATUS WORD

STATUS QM 317

¥

"""" T 15 THE CRC GENERATED LOCALLY AS DATA IS XMITED

LELLUL Eql £t

*

FCHMAX TS THE HIGHEST NUMBERED ANALOG CHANNEL

CHHAY B $1F

*

SEFLERERSFFFRRRARINSTART OF P

¥

¥

ANACTR  CLRA
574 HHLT
STA HUXET
LD& STATUS
JEF LXKIT
=74 CRELOC
LIk #NLREYT
J5R LXMIT
ADDA  CRELOC
ST4 CRELIOC
LDX #4847

KAIT®  LEAXY  -LiX
ENE HAITH

it J5R ‘ﬂNUﬁ*
EL\ TOUTS
CLR N:

.:g

RUGRAMARFREERFFRRIRARHERY

& TO MUX LATCH
INIT MUXCT
AMIT STATLS

XMIT NUMBER OF BYTES

WAIT FOR ANALOG SETTLING

CONVERT @ CHANNEL
TIMED DUT?

bt

B MUELT  INCREMENT MUX LATCH
J CIMCK  CHECK LIMITS ON FREVIOUS CONV.

b g R S .

HUXCT+1 7O MUKCT
SKIF DVER YES

RLXCT
ACONG
¥ES:
THCREMENTMUY LATCH
MUELT
LIMSET

i IR A R ]
~) I
S e g e ST 2D e s
e T

oS R T

[

e

SET LINIT BIT
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AMERICAN AUTOMATION ASSEMBLER ANACTR 28 Dec 82 PAGE 893

8ezs 15 ING MUXET
A 8855 O LDX #6002 WAIT FOR ANALOG SETTLING
803E Z91F WAIT!  LEAX  -1iX
h BT

4 BBID 2EFC BNE WaIT1
A BQ3F 1Fze ACINe  TFR i SHIFT CONVERTED WORD
& 8841 S8 SLB
A 8847 42 ROLA
A 8943 58 ASLE
A G843 49 ROLA
A 8545 58 ASLE
L 8044 42 RilLA
L BeA7 52 ASLB
g4n 49 ROLA
pa% DI7CF 5TB TEMP1  KEEP CONVERTED LSB'S
94E BDFBee JER LXMIT  TRANSMIT A DATA BYTE
$845 9BDM ADDA  CRELOC
; éﬁﬁe o701 STA CROLOC
: BDFaE® NVt JSR CONVRT  CONVERT NEXT CHANNEL
5 28D BLT TOUTY  TIMED QuT?
7 2415 Lla MNCT  Nis
an INGG UPDATE  MUXLT
B74588 574 MIELT
BDFgwe JER LIMCE  CHECK LINMITS
3 15 e MUXCT  UPDATE MUXCT
2 &ees ERA ACONY  SEIP CYES
THTL LDA MELT  YES:
INCA  UPDATE  MIKLY
Bk 474 3 STA MUALT
) EDFAca JER LIMSET  SET LIMIT BIT
1S THE MUXCT  UPDATE MUKCT
ALINE TFR Ui
{IRa TEMF1
JER LYMIT  TRANSHIT A DATA BYTE
AlDa DROLOC
STA CRCLOC
3974 13 TFR :0
#8070 1FvE TFR EiA
4 997F BDFRad JER LAMIT  TRANSMIT ANOTHER DATA BYTE
: ADDA  CRCLOC
5TA CROLIE
JER CONVRT  CONVERT NEXT CHANNEL
BLT TOMT2 TIMED OUT?

vaz
=
=3 F

0 o oon

?h—@&'@m@
'-.
us.-!‘:..!:!::r'-AZ‘-

Gi
y 865
]
323
885
994

& Qi i
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ANACTR 24 Dec 22 FAGE 604

LD4
INCA
ST
CHPa
BLE
RTS
JER
INC
P
L0A
INCA
574
CHPA
BLE
RTE
JER
INC
JiE
ERD

MEET  NO:

MUELT  UPDATE MUX LATCH
#CHMaX  SEE TF DONE
ACONZ M SKIP

yES: RETLRN

LIMCE  CHECK LIMIT
MUNCT  HUKCT+ TO MUXCT
ACONG  LOOP UNTIL DONE
MICT  YES:
INCREMENTHUX LATCH

AUELT

$#HMAY  SEE IF DDHE
ACONS  NOISEIP

YES: RETLRN

LIMSET  SET LIMIT BIT
MUICT  INCREMENT MUXCT
WAITT  LOOP UNTIL DONE



17

FHEHFFEEFRRRIRERS i-h-ﬂﬂﬂ-}*é¥H-§t***-§*¥*§*¥ﬂ*ﬂ-}-}é#*ﬁ

,-
e
s

&
i ]

)
&
~
e
ot
@ a
4
14
0

ST
g e o
-

L
=
w5

g oge WE s

-]

BER OF WORDS IN &

il
-
EE I IR R L T S T

oh R awme e v

e
e s
A
O T T I R
o
i
poe
. &5
,::.
peca
-
'.".‘
-

o
-t

REFHE R R E R F R R SRR R R R F R AR R R F R R A R RS
t
b
FERRRFFFFERREE25TART OF PROCRAMSHFRHHLRFILRRRFFRFRERFE

e
i

s

£
19
44
Li
LR}
i
i
4
i

AT LO i X+t GET I ""‘ FROM TABLE
LT Vi THOLATEH
OECA

recig

<=

[ DRSO A

T o
S

=T



18

AMERICAN ALITOMATION AZZEMBLER CONVRT 26 Dec 83 FAGE 861

h:a H FRERFEERRR R RS FERFREFEEFRRRRFERRF AR EH R RN R RR RN R
#0862 ¥ *
} # CONVERT SUBRDUTINE ¥

¥ +

#  FUNCTION: GETS THE ADC TO FERFORM A CONVERSION,  +
pagk ¥ TIMES DUT IN ABOUT o8 MICROSEC, IF ADC  #
3047 % IS WOT READY. UPDATES THE ADC STATUS ¥
2085 ¥ BIT IN THE STATUS WORD, *
4442 % INPUTINONE ¥
pais % “H‘FHT'ABL CUTRLT) BASKED T 12 BITS IN DnUsURDATED #
palt # T *
gl ¥ USRS %
a1 ¥ ¥
2814 FERE R LRI E AR SRR ER R RN IR R R R R R AR
§815 %
Bk ¥
j ADCST B 34581

ADCOUT B $4zez

TaTis el 317

¥

Ed

CONVRT  5TA AICST  START CONVERT
LDA #5FE IERD STATUS BIT
ANDA  STATUHS
514 STATUS
Lo #03 SET UP WAIT LOOP
WAITC  LEAY  -14l WAIT
CHPL  BReed
BLE TOMTC BRANCH IF TIMED OUT
LOf ADCOLT - GET ADC WORD
BGE WAITC @ MSRIT MEANS NOT READY

B 3 g e oge T oIe B 3 Te 3w Xoe

ANDA B3O MASK QLT TO 12 BITS
TFR ik FUT RESULT IN U
A : RIS
s LA £84 PUT © IN STATLS BIT
(1RA STATHS

STASTATS

fRA #838  FLAB TIME-OUT TO CALLER
RS

ENT

I> I» T o

T
e
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fac &3 FAGE 89

| )
B

AUTORATIIN ASSEMBLER Rt

k3
OMER® IS THE RBUF® ADDR. OF ClMM. ERRIR
L p@85 aedaesnn [OMER®  Ef g5
#
#OMERT IS5 THE RBUF! ADDR. OF COMM. ERROR
COMERY EQU 343
¥
#STATHS IS
L Fead Gdpeesl7 STATHS  Edl
)
REMETA 15 T EMOTE STATUS WORD
G885 2089907 REMSTA i
#
#BLEDIS IS

A Badd AuRBEIAD

EEF UP WITH DISFLAY BLANKING
# BIT € [ ELANK T £ FRONT FAN. VM

+ BT 1 T3 BLAN« THE REMOTE LED Z7A
* "“E HV GIZPLAY B B [ kHEN PIT=

' FLAY 15 BLANKED WHEW B

§Ls

THE DISFLAY

2 Y5 THE FOURTH DIGITAL OUTRUT BYTE
3 3812

IRST ADDRESS IN &4 RECEIVED REMOTE

A OASA&E SALAS
& dRdy g9

F ADDRESS OF THE FRONT PANEL DIGISWITCH
n._.IA D WITH THE FRONT PaN, DV
ol $0038

W2 15 THE ADDRESS OF THE USER DISISRITCH ASSOCIATED
¥ ‘\“ H TSWZ ENAERLE

L OBRGE BRRETHOE El $9999

% THE LATCH CONTAINING THE LSE OF ANOUT 2-2 AND
r H:-E? {F ANCUT 2-9
goed addanaRn Az £ $L920
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FITOMATION ASSEMBLER DISPLY 28 Der B2 FAGE #83

CONTAINING THE MSB OF ANOLT

i

*ﬁiVJUu FLAGS Tﬁ: FTR“T GOOD DATA FRAME

Lu K l]’s» Tv

5 THD ANALDG YOLTAGES

w mw s

OFFSET OF THE LIMIT WORD IN THE

FHAERHERERRERER RS
%
DISPLY LDA

I T

™

4 LAY
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ANy REMOTE DATA RECELL

:%E. :ﬂ ELANE R F“n-E
FIND AND DISFLAY R
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AN SUTIMATION ASSEMBLER DISPLY 28 Dec i3 PAGE 804

1 $RETER
LOAD? L DA Bl
A T4 PLATEH

ERa  CONTH
DISCEM  LDA [COMER  GISFLAY LOCAL COMM. ERR.
. STA LLATCH
iy TST ROVISD ANV REMOTE DATA RECEIVED?
272 BER z..c NOT 50 BLANK REROTE DISFLAY

I

Fo

P

T
ags G e o

o

4 cEegan L
A CIEN TET IF 50 FIND AND DISPLAY REMOTE COM. ERR.
4§93 Eéxé‘:: B
A i kCOMER!
§im A LAy LA i
p1ep A ¢ GTh - RLATCH
a1at 48 BRA
LV Dis5Ta DISFLAY STATU
2143 4
G138 g
BiaS 4 SEE IF ANY REH!"" [ATA RECEIVED
’;.! A ‘

* [F NOTy “f!_ g RIHOTE DISFLY AND UNBLING DM
oL ANKR

T

A {
& o4 BEDIS
& oTh T4
A RS
CONTY L04 UNBLANE DISPLAY

T

dr

e e
o
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6.0 How to Put in the Right Checksum

This section assumes the user is familiar with the use
of a PROM programmer, and with hexadecimal notation. Access
to a hexadecimal calculator such as Dwayne Schiebel's may be
helpful.
Three locations in each ROM are saved for storing the ROM
checksum and checksum adjust. Let A be the location for checksum
adjust, B be the location for checksum MSB, and C be the location
for the LSB.
Values to plug into A, B, and C are found as follows:
1. Get the ROM program into the programmer's RAM.
2. Set locations A, B, and C to zero (0080-0082 in 10A
ROM, O7FD-07FF in 6A ROM).

3. Do a checksum on 0000 to O7FF.

4. Let the resulting two LSD's be called Z, and the next
two LSD's be called Y; e.g., if the programmer gives
0467F2 as a checksum, Z = F2 and Y = 67.

5. IfY+2Z =0, then A =B =C = 00.

If 0 <Y+ 2 %100y then

B=Y +1

C =2

A =100 - (B + C)
else

B=Y+ 2

C =1

A =200 - (B + C)

(All arithmetic done in hexadecimal.)
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7.0 How to Enter Analog Limits

This section assumes the user is familiar with the use
of a PROM programmer, and with hexadecimal notation. Access
to a hexadecimal calculator such as Dwayne Schiebel's may be
useful.

Minimum and maximum limits can be programmed into ROM 10A
for each analog input. Input voltages that exceed these voltages
cause a limit bit to be set. These 1limit bits, in turn, cause
the front panel DVM to blink when the appropriate channel is
selected; the limit bits for channels 0 to 15 can also be passed
on to the user, instead of digital outputs 16 to 31.

These limits are programmed as follows. First, the appropriate
value for the limit must be calculated. Assume it is V volts,
where V is a decimal number between -10 and +9.996 volts. Calculate

N = ((Vv + 10)/20) x 4096
Then change Nj to a hexidecimal number, Ny and round, if necessary,
to an integer. (Dwayne Schiebel and others have calculators
that will make this conversion at the touch of a button.) Let
XYZ be the three character hex representation of Ng. It is

programmed into two consecutive bytes of ROM as follows:

Byte # Contents
N g X
N + 1 Y 2

The byte to min/max channel mapping is specified in Table 5.
Once the min/max values are known they can be programmed
by reading ROM 10A V1.0-RJL into the ROM programmer and changing

the appropriate bytes. Then the checksum should be changed,
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as described in Section 6.0. Finally, a new ROM can be programmed,
or the 0ld one erased and reprogrammed. A new and different

label should be used to identify it.

TABLE 5

Analog Voltage Limit Locations in Rom 10A

Byte # Channel Min Max
0, 1 0 X
2, 3 0 X
4, 5 1 X
6, 7 1 X
8, 9 2 X
A, B 2 X
C, D 3 X
F, F 3 X
10, 11 4 X
7¢, 7D 31 ) X

7E, . 7F. 31 X
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7.1 Example

Assume we want to change the default min and max values
from the V1.0-RJL standard to -5 and +5 volts, respectively
for channel 17. Calculate

((=5 + 10)/20) x 4096

10247, = 4005,

((+5 + 10)/20) x 4096 307249 C004¢
Interpolating from Table 4, channel 17 max corresponds
to bytes 44, and 45, and channel 17 min to bytes 467,45 to 47,¢4.
Read ROM 10A V1.0-RJL into the PROM Programmer. Change

the contents of the above-mentioned four locations as follows:

Byte # Contents
—(Hex) —(Hex)
44 ocC
45 00
46 04
47 00

Find and enter the new checksum as described in Section 6.0

and program a new ROM.

8.0 C} . Default I —C iqital Output

This section assumes the user is familiar with the use
of a PROM programmer and with the hexadecimal number system.

The FEDAL Digital Outputs go to specified default values
shortly after power-on. In V1.0-RJL firmware the default is
all logic high. (0f course, after a good data frame is received
these outputs are updated.) It is not too hard to conceive
of applications in which certain switch settings are desirable
immediately after power-on. This can be effected by modifying

these default values.
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The defaults are modified as follows. Table 6 specifies
the default values table located in ROM 10A. Each output is
assigned one bit in this table, and changing a bit is as easy
as reprogramming the byte in which it resides, and then updating
the checksum as described in Section 6.0.

8.1 Example
Suppose we want outputs 6, 12, and 30 to default to logic

low and all the rest to logic high. We need to program

101111112 = BFj¢ into location 88
111011112 = FFy¢ into location 89
101111112 = BFj¢ into location 8B

of ROM 10A, and then update the ROM checksum.

TABLE 6

Default Digital Output Locations in ROM 10A.

Byte # Default Output # (decimal)

.‘.Hﬁx.)_ ——-—(—MSB-—I—I—I—I—!—!—I—I—I—I—I—L.I—I—!—I—LL.SBL—.—_
88 7 6 5 4 3 2 1 0
89 15 14 13 12 11 10 9 8
8A 23 22 21 20 19 18 17 16

8B 31 30 29 28 27 26 25 24
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9.0 Test Procedures
This section includes test procedures for the three Front-End
Data Link (FEDAL) boards and the chassis. Card schematics,

parts lists, and layouts, however, are not included. These

can be found on pages 26 to 62 of the FEDAL report, EDIR No. 239.
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TEST PROCEDURES

FEDAL-In Card
FEDAL-MP Card
FEDAL Output Card Tests

FEDAL Chassis
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TEST PROCEDURE FOR FEDAIL-IN CARD

R. Lacasse

June 10, 1983

Remove all cards and power supply connections from the front end data
tester.

Put the blank, wired, FEDAL-IN card in the input slot.
Test for shorts between the tester's supply inputs.
Verify continuity between:

A, +15 V supply input and: B34, C52, G17, G33, Hl1l6, H18, H24,
J18, J30, J33, Z48, Z55.

B. 15 V RET input and: B38, B39, Gl2, Gl13, G28, G44, H19,
H20, H26, J19, J20, L15, M12, M15, M17.

C. -15V supply input and: B43, B53, E18, E34, HO8, H21, H27,
H29, H32, J21, Y48, Y55.

D. +5 V supply input and: BO1, B12, B23, DO1l, D09, FO02, H12,
H13, H14, LO7, LO9.

E. 5 V RTN supply and: cio, Cc21, C32, EO7, E15, F12, F13,
G09, L10.

Remove the card and install all its components per the layout on page 4.
Connect supplies to the tester.

Turn on the supplies and measure the currents consumed by the tester with
no cards inserted.

Plug in the card and measure the incremental currents, consumed by the
card. The currents should be in the following ranges:

Minimum Maximum
(mA) (mA)
+5 V 103 245
+15 V 44 72
=15V 44 72

Install the "Test 6" ROM into location 10A of the FEDAL-MP bpard. Install
the FEDAL-MP board and FEDAL-IN cards into their proper slots in the front
end data link chassis. Remove the top of the chassis for easy access to
the FEDAL-IN board.



10.

11.

12.

13.

14.

67

Install "clothes-pins" on both MUX-16's, locations 3B and 3C. Remove
the 240 ohm resistor between H31 and J31. Install one end of a 1 KQ,
1/8 W, 5% resistor into J31; leave the other end of the resistor
sticking up.

Turn the power on and verify the presence of low-going 0.75 usec pulses
on 3A12, 3A13, 3Al4, 3A15. Verify the presence of a TTL low on 2B06.
Measure the width of the TTL-high part of the waveform at 2BOl. It
should be £ 25 pusec, typically, 20 usec.

Trim the gain and offset of the ADC 80 as described in this section.

The gain and offset pots are located as shown on the component layout,
page 4. Use the voltage calibrator supply (Digitec, Model 311) to apply
-9.9976 volts to channel zero of the MUX by connecting the positive sup-
ply output to 3B19 and the negative output to end of the 1 K2 resistor
that was left sticking up. (Use the "REVERSE" feature of the 311 to get
the negative voltage.) The inverted ADC output is displayed on the FEDAL
chassis' status display and the channel to be monitored is selected with
the top digiswitch on the front panel. Select channel @#@#. Adjust the
offset pot so that the display flickers between @$@@#@ and @@@1. Apply
+9.9927V with the Digitec and adjust the gain pot so that the display
flickers between @FFE and @FFF. Double check both pot settings and re-
adjust if necessary. Verify that an input of 0.0000 V gives a reading
of ¢8¢¢ * 1.

Verify the channel select logic as follows:
A. Select channel @@ with the digiswitch.

B. With no signal applied to 3B19, the display should not have a
stable reading.

C. Then apply +5.000 V from the Digitec to 3B19. The display should
become stable and read ¢cgg * 1.

D. Repeat this test for channels 1-31. Corresponding MUX pins are
shown in Table 1 on page 3.

Measure the inter-channel isolation of the MUXes as follows:

A. Monitor channel zero with 3B19 connected to 3B12 with an EZ-hook.
The display should read ¢#8¢¢ * 1.

B. Apply +10 V from the Digitec to 3B20. The reading should change
by, ac most, 1.

C. Now apply -10 V. The reading should again change by, at most, 1.
(Ideally, it should not change at all.)

D. Repeat this test for the MUX at 3C: connect 3C19 to 3Cl2; apply
* 10 V to 3C20 and verify the display change as above, monitoring
channel 16.
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TABLE 1

0 3B19 12 3B07 24 3C11
1 20 13 6 25 10
2 21 14 5 26 9
3 22 15 4 27 8
4 23 16 3C19 38 7
5 24 17 20 29 6
6 25 18 21 30 5
7 26 19 22 31 4
8 11 20 23

9 10 21 24
10 9 22 25
11 8 23 26

Measure the slew rate of the INA-101 amplifier.

less than 150 usec.

Replace the 240 Qresistor.

Using a signal generator,
apply a square wave, that goes from +10 V to -10 V with frequency of about
1 kHz, to 3B19. Ground of the signal generator should be on the end of
the 1 KQ test resistor that was left sticking up.
the digiswitch. Monitor PIN 14 on the ADC-80 with a scope. Verify that
the settling time, including the ramp and ringing, on both transitions is

Select channel @@ with
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TEST PROCEDURE FOR FEDAL-MP CARD

R. J. Lacasse

June 23, 1983
Revised: 7/18/83 and 8/23/83

Remove all cards and power supply connections from the front-end data link

tester (FEDALT).

Put the blank, wired, FEDAL-MP card in the uP slot.
are already inserted, they may be left in, with the exception of 3G and 8F.)

Test for shorts between the FEDALT's supply inputs.

Verify continuity between:

+5 V and B 1, 33, 47

C 42, 14

D 1, 20, 24, 47

E 33, 38, 42

F 17, 29, 32, 34, 47

G

H 47

J 38

K9, 11, 13, 23, 25,
47

L2,5

M 47

N

P

R

s 1, 10, 12, 21, 33,

T1, 9, 12, 20, 51

U 2, 10, 14, 20, 33,

vV 12, 16, 17

W2, 5, 4

X

Y 29

Z

+15 V and B 14
J 29

15V RTN and B 15, 18

-15V and B 17
J 33

27,

41

41

5 VRIN and B

[ le o]

<crHwRPYZXH Roamom

N

(If discrete components

2

1, 10, 15, 39, 45, 54
23, 27

10, 36, 41, 45, 49,

51, 54

30, 31

23, 43, 54

2, 3, 16, 17, 41, 36, 32

41, 45, 49, 51, 54, 30, 34

2, 16

54

13, 54

9

7, 10, 21, 39, 53

13, 4, 22
2, 9, 11, 15, 18, 27,

39, 47, 52, 53, 54, 55, 25

13, 23, 55
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Remove the card and install all its components per the layout on page 5.
The 2716 ROM at location 6A should be labeled F@@@; the 2716 ROM at loca-
tion 10A should be labeled TEST 7. Double check the component layout and
orientation.

Connect supplies to the tester.
Turn on the supplies and measure the currents consumed by the tester with
no cards inserted. Adjust the supply voltages if required to * 0.1 V of

nominal.

Current Consumption Test. Power off.

Plug the card into the MP slot. Power on. Measure the incremental currents
consumed by the card. These should be in the following ranges:

Minimum Typ. Maximum

(mA) (mA) (mA)
+5 v 600 800 1500
+15 V 5 7 15
-15 V 5 8 15

Power on Reset Test. Power off.

Replace the 0.22 uyF capacitor at 9B16 to 9BOl with a 15 pF capacitor, plus
side to pin 16. Monitor 9A13 with a scope set to 0.5 sec per horizontal
division and 2 V per vertical division. When +5 V power is turned onmn, a
1.0 £ 0.2 sec positive pulse should be seen on this pin. If not, reference
schematic sheet 2. Replace the 0.22 uF capacitor.

User Baud Rate Generator Test.

Verify a square wave with 52.1 ¥ 2 usec period at 4B0O3 and 4B04. If not,
see schematic sheet 10.

Twelve Volt Regulator Test

Verify +12 V DC ¥ 1 V at 4K08 (75150), and -12 V DC * 1 V at 4K05. If not,
see schematic sheet 11.

Three Volt Regulator Test.

Verify +3 V DC £ 0.5 V at 3G04 (100 Q). If not, see schematic sheet 12.

1 MHz Clock Test.

Verify 1 MHz square wave at 10B34, 10B35. If not, see schematic sheet 1.

Signal Level and Timing Tests.

Remove all boards from the front-end data link chassis (FEDALC). Insert the
board under test into the "MP" slot. Place select switch on the front panel
to status. Power on. Verify a TTL logic high on 10B 2, 3, 4, 37.
Verify reasonable TTL logic switching signals on 10B 8 through 23.
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(Continued):

Place the select switch in Restart Errors position. Verify the following
timing. (Times in nanoseconds, always trigger on scope channel 1.)

(@) S00 1200
CH 1 10B34 —
(E) L
250 ' 750 '
CH 2 10B35 : |
@ |
I
>sonel [~ 1% 2eNs

CH 2 10B32
i XXX X
r_.

il REEE
CH 2 10D18 —
(CE)
e ain
CH 2 10D20 — <13
(OE)
<157 [€ | 2l =<s |
CH 2 10D21 i
(WE) ' .
H — 5
K128 | 2310
CH 2 10B24 1 =
DON'T CARE /
to STARLE
10B31 N\ }
(Data Bus)

Reference schematic sheets 1, 8, 9, if necessary.

Enable Signal Test.

Place the select switch in Status.

Verify a 0.75 * .02 pusec pulse on 5F07. Trigger on this waveform. Use the
second scope channel to verify similar pulses, each occurring about 19 usec
later than the previous one on:

5F 9, 10, 11, 12, 13, 14, 15
3F 7, 9, 10, 11, 12, 15

1IF 7, 9, 10, 11, 12, 13, 14
2F 14, 13, 12

Reference schematic sheets 15 and 16 if necessary.
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Digiswitch and Display Tests.

Verify that the value on the digiswitches associated with the front panel
DVM is displayed on the "Remote'" LED display. Try a few values and see
that they are all displayed correctly. Do the same for the lower digi-
switches, associated with the analog meter; they should be displayed on
the "Local" LED display. If not, see schematic sheet 12.

Restart Error Counter Test.

Place LED display select switch in the restart error position. Turn power
off. Replace the .47 uyF capacitor at 9B09-9B08 with a 15 uF capacitor,

with positive on capacitor to 9B09. Turn power on. The remote display should
read 00. Turn power off. Replace the 200 K resistor at 9B07-9B10 with

a 100 K resistor. Turn power on. The remote display should count cyclicly
from @0 to FF. If not, see schematic sheet 2. Replace the .47 uF capaci-
tor and 200 KQ resistor.

User UART Test.

Place LED display select switch in Communication Error position. Jumper
pin 2 to pin 3 on the rear panel RS232 connector. Verify that the DVM
digiswitches are displayed on the remote LED's. View the transmitted data
on the jumpered pins. Verify a two level waveform, with the positive ex-
cursion 2 6 V and the negative excursion £ 6 V. If not, see schematic
sheets 10, 11.

Link UART Tests. Turn power off.

Remove rear panel jumpers on the digital I/O Elco connector, if present.
Install a FEDAL-OUT card on the bottom slot. Install the F800 ROM into
10A. Power on. Verify switching waveforms on the FEDAL-MP connector,
pins 55, 56, 57, 58. -Verify a roughly 1 Hz TTL switching waveform on
2E07 and 2F07 (6N137's). Verify that the remote status LED's are blanked.
Power off. Reference schematic sheets 3 and 5 if required.

Link Receiver Tests.

Jumper A to C, B to D, E to J, and F to K on the rear panel digital I/O
Elco connector. Power on. Verify a switching waveform on 2E06. Verify
that both MV50's on the board light. Verify that with the select switch
in any of the three positions, both remote and local displays read 00.

Auto-Reset Test.

Verify .75 usec pulses with 20 + 2 msec period on 9COl. Reference schematic
sheet 2 if required.
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TEST PROCEDURE FOR
FRONT-END DATA LINK OUTPUT CARD TESTS

R. Lacasse

August 23, 1983

If connected to the supplies, disconnect the front-end data link tester from

the supplies.

Separate digital wires on rows G and V from analog wires on rows H and W.
Pins 17 and 20 on the DACs are especially sensitive.

Remove all cards from the FEDAL tester. Insert the FEDAL out card to be
tested in output slot @, with component side oriented per labels on the

tester.

Check for shorts between supplies.

Use an ohm meter or buzzer to verify the following supply connections:

+15 V to: Row
Row
Row
Row

-15 V, on version

Row
Row
Row
Row

-15 V, on version

Row
Row
Row
Row
Row

-

S Ew

-

o

Pin 41

Pins
Pins
Pins

4, 18, 32, 46
4, 18, 32, 46
4, 18, 32, 46

.2 boards (-15 V decoupling caps plugged in on component

side):

Pin 42

Pins
Pins
Pins

3v, 12, 19V, 26, 35V, 40, 51V, 54
12, 26, 40, 54
3v, 12, 19V, 26, 35V, 40, 51V, 54

.3 boards (-15 V decoupling caps wrapped on wire side):

E 3w S s il v

Pin 42

Pins
Pins
Pins
Pins

12, 26, 40, 54
9, 23, 37, 51
12, 26, 40, 54
12, 26, 40, 54

15 V RTN, on version 1.2 boards:

Row
Row
Row
Row
Row
Row

sSHHHEmoOow

Pins
Pins
Pins
Pins
Pins
Pins

38, 39

41, 42

5, 70, 19, 23G, 33, 39G, 47. 55G
5, 19, 33, 47

7G, 23G, 39G, 55G

5, 7G, 19, 23G, 33, 39G, 47, 55G
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15 V RTN, on version 1.3 boards:

Row B: Pins 38, 39
Row C: Pins 41, 42
Row H: Pins 5, 19, 33, 47
Row J: Pins 8, 22, 36, 50
Row L: Pins 5, 19, 33, 47
Row W: Pins 5, 19, 33, 47

+5 V to:
Row B: Pins 2, 11, 20, 29, 40, 45
Row D: Pins 1, 12, 23, 45
Row F: Pins 1, 12, 23, 34, 45
Row P: Pins 1, 12, 23, 34, 45
Row S: Pins 1, 12, 23, 34, 45
Row U: Pins 1, 12, 23, 45
5 V RTIN to:
Row Pins 9, 18, 27, 36, 38, 39, 54

C

E: Pins 10, 21, 32, 54
Row G: Pins 10, 21, 32, 43, 54

R: Pins 10, 21, 32, 43, 54
Row T: Pins 10, 21, 32, 43, 54
Row V: Pins 10, 21, 32, 54

Remove the card from the tester. Connect the supplies. Turn the supplies
on and verify that less than 50 milliamps are drawn by the tester with no
cards plugged in.

Insert card under test, with no components inserted, into slot Out-@.
Verify that supply current does noiL increase.

Remove the card and insert all discrete components. Plug the card back in,
and verify that the currents do not change. If they do change, a polarized
cap may be in backwards, or a capacitor may be shorted.

Turn power off, and install the remainder of the components. Remember to
cut off pin 23 on the DAC 80's.

Turn power on and verify the following currents (above tester requirements):

+15 volts ..... 200 mA to 360 mA
=15 volts ..... 160 mA to 240 mA
+5 volts ...... 400 mA to 900 mA

If any of these are out of range, find the faulty component, or see if any
components are plugged in backwards. Current consumption by chip is as
follows:
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Continued:

LS138 ..... 6.3 typ. ... 10 max (5 V only)
.LS240 ..... 20 typ. ... 44 max (5 V only)
LS377 <.... 20 typ. ... 35 max (5 V only)
HS DAC80 ... 0.0 typ. ... Omax (5 V)
HS DAC80 ... 30 typ. ... 36 max (+15 V)
HS DAC80 ... 18 typ. ... 24 max (=15 V)

Turn power off. Insert "Test 3" ROM into the microprocessor board and plug
this board into its socket. Turn power back on.

Connect scope channel 1 to FEDAL OUT board, pin C5. Trigger scope on
channel 1. Verify the presence of 0.75 microsecond, low-going pulses on
this pin. If not, see that it is present on FEDAL OUT pin A-39. If it
is, FEDAL OUT wiring is at fault. If not, something is wrong with the
microprocessor board.

Verify the presence of 0.5 microsecond pulses on:

Row B: Pins 4, 5, 6, 12, 13, 14, 15, 21,
22, 23, 24, 25, 26, 27, 30,
31, 32, 33, 34, 35, 36

Row C: Pins 26, 35
If not, check wiring and address bits A0 to A4 per sheet 1 of the schematic.

Verify that the LED's on the tester's test board, locations B7, 12, respond
to the toggle switches at locations B8, 13. If not, check wiring per bottom
half of sheet 1 of schematic.

Ground the scope probe on 15 V TRN, at pin B38. Verify the presence of
smooth, negative going ramps that go from +10 V to -10 V in about 780 milli-
seconds, from each of the DAC's. These ramps can be found on the test board
location BOl. Pins 1 thru 12 correspond to ANAOUT-0 thru 11 on the schematic
sheets 2 thru 7. If the ramps are not smooth, bits are getting lost between
the input buffer at 1E (sheet 1) and the DAC's (sheets 2 thru 7), or the
DAC's are faulty. With the scope set at a sweep rate of 0.1 sec per div.,

5 V per div., internal rising edge triggered, and input DC coupled, the en-
tire ramp can be viewed. Increasing the sweep rate to 200 microseconds per
division, 10 millivolts per division, same trigger, and viewing the test
points through a 1000 pF capacitor, allows viewing of the small steps in the
ramp. Since they are viewed through a 1000 pF capacitor, they appear as
small, positive going ramps. The step size should be about 4.9 millivolts

in amplitude and 200 microseconds in duration. The "thick grass" hash

around the ramps should not be more than 10 to 15 millivolts peak. If it

is, digital wires may be coupling into analog wires and should be rearranged,
or additional supply decoupling may be required. Large spikes at the transi-
tions are expected; the grass we are concerned about is between the transi-
tions only.
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TEST PROCEDURE FOR
FRONT-END DATA LINK CHASSIS

R. Lacasse

August 22, 1983

Introduction

This test procedure is to be used to debug Front-End Data Link Chassis

using a set of cards that are known to be good. Thus, most problems should
be attributable to wiring errors. A wiring list is included in Appendix A
for reference.

l.

Set-Up

a. Locate the chassis to be tested on two 1" x 1" x 1' pieces of wood
to allow air to circulate under the bottom cover.

b. Connect the chassis to the Front-End Data Link Tester by means of
the four multiconductor cables.

c. Connect a 5 volt supply to the tester and power on. Verify that it
supplies = 500 mA.

d. Connect the resistors at B26 and B27 on the tester to the 15 V Ret.
binding post.

e. Connect AC power to the chassis. Lower the chassis front panel.
Power on and measure the supply voltages on the terminal board.
Terminal assignments are shown on page A-9. Supplies should be
within 10 millivolts of nominal. If not, adjust the supplies

Supply Bus Tests

Power off. Remove the part of the rear cover that protects the connec-
tor pins. Power on. Verify the presence of +5 V on pins 2 and 100,

0 V on pins 1, 99, and 69, +15 V on pin 61, and -15 V on pin 65 of each
slot.

Supply Current Tests

Power off. 1Insert a tested set of cards into the card cage. Power on
and verify the following supply currents on the terminal board, using a
Simpson multimeter or equivalent:

Supply Typ (A) Max (A)
+5 v 2.7 4.0
+15 V 0.8 1.2
-15 Vv 0.5 0.8
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Link Continuity Tests

a. Verify that, with the chassis' front panel select switch in
STATUS position, both local and remote displays read 00.

b. Power off. Remove the component carrier at Al5 on the tester.
Power on. The Status Display should read

Local .... 01
Remote ... Blank

for about one second. Then it should read all zeros.

c. With power on, pull the component carrier at A6. The local dis-
play should read 01 in about 1 second.

d. Replace A6 and Al5. The display should go to all zeros immediately.

Digital I/0 Test

Set Digi-Switch 4 on the TESTER to 70. Verify that the LED's in loca-
tion B7, B12, B1l7 and B22 respond to the switches in locations B8, B13,
B18, and B23. If not, check the wiring to the Digital I/0 connector.

Analog I/0 Tests

Leave all analog inputs (B26 and B27) tied to 15 V RIN through the 10 KQ

resistors. Apply a 20 V p-p, 1 Hz, sinusoid directly (i.e., on the other
side of the resistor) to each of the analog inputs in turn. Verify that

the sampled version of the signal appears on the appropriate analog out-

put and that the analog output goes to 0 V when the signal is applied to

the next input channel. Analog I/0 is summarized in Table 1.

User Limit Tests

a. Select channel 00 on the chassis front panel monitor with the digi-
switch. Connect a variable DC supply, referenced to 15 V RIN, to
Analog Input O (B2601). The front panel meter should read the sup-
ply voltage. When the supply voltage is turned up to 2 +9.98 V,

T .02 V, the front panel meter should blink.

b. Set switch 4 on the Tester to 80. Verify that the LED at B1708-
B1709 is off when the front panel meter blinks, and on when it
does not (i.e., as the DC input supply is adjusted over and under
the 1limit). Verify the same for analog input channels 1-15. The
mapping of channels to LED's is shown in Table 3.

Chassis Temperature

After at least a 30 minute warmup period, measure the air temperature in-
side the chassis in between the cards and in the vicinity of the sup-
plies., The temperature should be £ 45°C,

Burn the unit in for 4 to 7 days and repeat steps 1 through 8.
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TABLE 1: Analog I/0 Locations

Channel Analog Input Analog Output
0 B26-01 BO1-01
1 -02 -02
2 -03 -03
3 -04 -04
4 -05 -05
5 -06 ~-06
6 -07 -07
7 -08 -08
8 -09 -09
9 -10 -10

10 -11 -11
11 -12 -12
12 -13 B02-01
13 -14 -02
14 -15 -03
15 -16 -04
16 B27-01 -05
17 -02 -06
18 -03 -07
19 -04 -08
20 -05 -09
21 -06 -10
22 -07 -11
23 -08 -12
24 -09 B03-01
25 ~-10 -02
26 -11 -03
27 -12 -04
28 -13 -05
29 -14 -06
30 -15 -07
31 -16 -08

TABLE 2: Tester Limit LED Locations vs. Analog Input

Analog Input Limit LED Location

0 B17-08
1 -07
2 -06
3 -05
4 -04
5 -03
6 -02
7 -01
8 B22-08
9 -07
10 -06
11 -05
12 -04
13 -03
14 -02

15 -01
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APPENDIX A

FRONT END DATA LINK CHASSIS WIRING
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ate sty ste be o8e ubs o
STRT T ST IR

MEMBER NAME FECALWI

FRCNT ENC CATA LINK =
CHASSIS WIRING 2
REVe: 12-22-82 %

e 39o W0e oSo o0s o
0t SaS 3,7 5,8 5T 3K

GENERAL INFURMATICN:
1-CGNNECTCR OESIGNATICNS:
S1 THRCUGH SS5: CARC CAGE WIRE WwRAP 1CO PIN CONNECTTORS, WITH S1 AT TCP
T3: TERMINAL BOARC CN FLCCR CF CHSSSIS
P1 THROUGE P5: REAR PANEL ELCC ANC T CONNECTCRS WITH PL AT TCP
P6: FROCNT PANEL TCOP DIGISWITCHGMCST SICNIFICANT DIGIT
P7: FRONT PANEL TCP CIGISWITCHeLEAST SICNIFICANT CICIT
F8: FRONT PANEL BOTTCM CIGISWITCHy MCST SIGNIFICANT DIGIT
FS: FRONT PANEL ECTTCVM CIGISWITCHs LEAST SIGMNIFICANT DIGIT
PLC:FRCNT PANEL TIGITAL PANEL METER CCNNECTCR
Pll: FRONT PANEL ANALOG PANEL METER CONNECTORS
D1: FRONT PANEL TISPLAY, LEFT-MCOST CIGIT
02: FRCNT PANEL CISFLAY, SECCKNC 2IGIT FRCM LEFT
23: FERONT PANgeL CISPLAYs THFIRC OIGIT FRCY LEFT
C4: FRCNT PANEL DISPLAYy RIGHT-MCsST DICGIT ‘
Sw: FRCNT PANEL DISPLAY SELECTCR SWITCHy PER SEPARATE SCHEMATIC.
2-INSTALL DICDES CN FRCANT PANEL CIGISWITCHES
3-INSTALL ALL 2US-BARS CN CARD CAGEs ANC CHECK RESISTANCE RETWEEN BRARS.
4-0C THE REST CF THE WIRINT IN ANY COCNVENIENT CRCER.
5-8UZZ OULT ALL wIRINCe
6-KEEP ANALUG WIRING AhAY FRCM CIGITAL WIRINGe SICNALS NAMES WHCSE
FIRST LETTER IS 'A*' ARE ANALCG SICNALS.
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MEMBER NAME FEDALWI

CARD CAGE WIRING LIST

B R R D R R R R T R R R R D R R R B R R R R R N B B R R N R B R R e
XA KRR A IR D AR R P AR EP DR KR XS RIS I AR AR AR K A K X R AR X X AR AR R N A R R AR A AR A R A X A AR B A R R R R AR AR AR A 1

GENERAL INFORMATICN
1-SLCTS ARE NUMBEREL 1 THRCLCH S5 FRCMTCP TC BOTTCM.
2-PINS ARE CALLEC CULT AS FCLLCWS: SX-YZs WHERE X IS THE
SLCT NUM3ERs 1 THRCUGK 59 ANC YZ IS THE PIN NUMEBER,
FCKk EXAMPLE S4-38 REFERS TC SLCT 4 PIN 38.
3-A "™ IN THE TO/FRCM CCLUMMN MEANS THAT THE SICGNAL NN
THAT PIN IS BUSSEC VERTICALLY THRCUCGH THE CARC CAGE.
FGR EXAMPLE 44 "B" IN CCLUMN 5 MEANS THAT ALL PINS
S ANC & IN THE CARC CACE ARe BUSSEL TCGETHER WITH 4
BUS BARS PIN & IS INCLUCEC BECAUSE IT IS CPPOSITE
PIN 5 ANC THERE IS NC WAY TC ELS PINS S TCGETHER WwITHOUT
ALSC INCLUCING PINS €.
4=A U"NI"™ IN THE TC/FRCM CCLUMN MEANS THAT THE SIGMAL CMN THAT PIN
IS BUSSED VERTICALLY THRCLGEF THE CARD CACE, F2CM THE 0OCD
PINS CF SLCT 2 CCWhwARCe TeEey SLCT 1 ANC THE EVEN PINS OF
SLCT 1 ARE NOT INCLUCEC IN TERIS 3USe.
5-A LCWER CASE LETTER IS INCICATEC RY A "LESS THAN®™ SIGN, "<",
FCR EXAMPLE LCWER CASE L IS PRINTEC <Le
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MEMBER NAME  FECALWI

o T R T T B S P I P D e T R R R R R R R S R R R R R TR IR IR
b XIS NI X < 23 P XS I X R X X XD x> xS I I I K XX KR X XS X XS

SLST 1 WIRING SLCT NAME: ANIN

- —————— - = - . T - — = - G e W m e W e WS s T G N S e e wn S W WS Ne em . e W S - e

e s - - " - - - — o m - S W = .- e wn W W W T e . . > - = - e G . e . . - CE e G e = W WS Gh s e W s R W e W W W e -

5V RET 1 RUNICN GANLC BUS [{+5V 2 RUNTON VCC BLS
SV RET 3 RUNIGN GNC BLS [ 1+5V 4 RUNION VCC ELS
C7 5 a [1C7- ¢ B
Ce 7 5 |1c&- 3 o
Cs 5 8 {{Cs- 10 ]
C4 11 B | 1C4- 2 B
C3 13 B |1C2= 14 2
£2 15 B |jce- 14 "
cy ° 17 B [1c1- 19 ;)
Co 15 3 {1CC- 20 R

ADCSEL- 2€ S1-256

&V RET 28 RUNTON GND BUS
Al- 20 3

AC- 32 R

5V RET 27 RUNICN GNC ELS
Al- 29 B

AC- 21 2

G- 35 3 e- 3% B
ANIN-C 39 Pl1-<L
ANIN-2 41 P1-<J
ANIN=-4 43 Pl-<F
ANIN-6 45 pP1-<C

ANIN=-1 40 P1-<K
ANIN-3 42 Pl1-<H
ANIN=-5 44 P1-<E
ANIMN=-T 46 P1-<C

«)
I8y
-
(V2]

5Y RET 50 QUNIJN GND BUS
52

ANIN-G 54 P1-<A

ANIN-11 56 Pl1=-Y

ANIN=-13 58" Pl-h

ANIN-15 60 P1-U

{
|
|
|
|
|
|
|
|
|
|
|
5V RET 49  RUNICN GN! ;
|
|
|
|
|
[+15V 62 a
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|
|

I
|
|
|
|
I
|
!
]
|
I
|
|
|
ANIN-8 c3 pl1-<8 |
ANIN-10 55 PL-2Z |
ANIN-12 s7 P1l-X |
ANIN-14 59 P1-V |
+15vy €1 a |
€3 i £4
1 1-15V €6 2
| £9
|15V RET 70 R
| 72
115V RET 74 RUNICN GNDC RUS
I 76
|
|
|
|
|
|
|
|
|
|
I
|

=15V ) o
PSELCGGND £7 Jl-<M
15V RET €9 B
71
5v ReT 73 RUNICN GNC BUS
75
ANIN=-156 77 P1-T
ANIN-18 19 Pl1-R
ANIN-2C 21 P1-N
ANIN=-22 33 Pl-L
ANIN=24 85 Pl1=-J
ANIN=26 87 P1-F
ANIN-28 ) Fl1-C
ANIN=-30 il Fl-8
S3
S5
5V RET 57 RUNICN CGANC ELS
5V RET GG RUNICN GNC BUS

ANIN-=17 7% P1-5
ANIN-1S 80 P1-P
AMIN-21 B2 P1-M
ANIN-22 84 P1-K
ANIN-25 86 PL-H
ANIN-27 88 P1-F
ANIN=-29 90 P1-C
ANIN-21 92 P1-A
S4
96
+5V 98 RUNION VCC BUS
+5V 100 RUNIGN vCC BLS
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MEMBER NAME 'FECALWI

5 SLOT 2 wIRING

- — - — —— - - - - - - - - - -, - ———m e b e WD G = WS e e W " ws D WS e - S WD S Gm WS e - - - . m - W - - - - -

NAME | PIN | TC/FRCM |NAME | PIN | TO FROMé-—c-g—-=-
5V RET 1 RUNIGN GNC BLS | 1+5V 2 RUNION VCC BLS
5V KET 3 RUNICN GNC PBUS j1+5V 4 RUNION vCC BLS
C7 5 3 11C7 6 2
Ce 7 3 | 1C6 8 8
C5 S B [1CS 10 A
Ca 11 B8 I 1C4 12 8
L3 13 5 [1C2 14 2
C2 15 2 j1c2 16 e
Cl 17 8 [1C1 19 3
Co 16 & e 20 B
Ag- 21 N1 i1 22
A3- N1 11 24
A2- 25 ANl | |ARCSEL- 26 S1-26
C RET 27  RUNION GND 2LS [ 15V RET 29 RUNTON GND RUS
Al- 29 B [J1AL- 20 B
AC- 31 B | | AD~ 22 B
33 I 34
c- 35 J | 1= 26 )
CUTSELC- 37 $3-125 I 38
QUTSELL- 39 $4-3G I 40
CUTSEL2- 41 $5-35 I 42
LLATEN- 43 C1-5 I 44
RLATEN= 45  (3-5 I 46
RXC+ 47 F3-A | | RXC- 48 P3-R
SV RET 4G RUNICN GNC 2LS |18V RET 5 RUNION GND PUS
RX1+ 5 P3-€ [ IRX1- 52 P2-F
£3 I 54
TXC+ S5  pi-C | 1 TXC- 5¢ P3-n
TXLl+ 57 P3-J | 1TX1- 58 P2-K
€5 L 50
+15v €l z f1+15YV 62 R
€3 11 &4
-15vV €S B [ 1-15V €6 8
€7 |1 €8
15V RET €3 B [115v RET 7C B
CSK 71 P2-5 | 1SELSWEN=- 72 FRCNT PANe SELe SWe
5v RET 73 GND BULS;F2-1;3;F2-7 | |5V RET T4 RUNION GND RUS
RS232IN+ 75 p2-3 [ |RS232IN- 76 52-74
RS2320LT+ 77 p2-2 | ICSWCSEL 78 P5-C;P7-C
RS232CUT- 79 NC CGNNECTICA | ICSLSELS 80 PB-C;P9-C
¥SD-8 71 P2-H,;Fe-g;PR-R [ ICSW2SEL- 82 P3-U
MSD-4 83 P3-L;Pé-4;FP3-4 | ICSW3SEL- 84 P3-v
vSC-2 85 PI-M;PE-2;FR=2 [ ICSW45SEL- 86 P3-w
¥S0-1 87  P3-N;jPe-1;Pa-1 | ICSW5SEL- 23 P3-X
LSO-8 89 P3-P,;P7-8;FG-8 | 1TSW3SEL- 90 F3-Y
LSC-4 51 P3-R;PT-4;FP5-4 ] ITSW2SEL- 62 P3-2
LSC-2 93  P2-S5;PT-2;FS-2;Sw ||TSWISEL- G54 P3-<A
Lso-1 55 P3-T;F7-1;PS-13SW ||TSWCSEL- 96 P3-<2 _
Sy RET 97  RULNION GNT 8LS | 1+5V 9R RUNICN VCC BLS
5v RET 59  RUNICN GNC BLS [ ] +5V 1c0 RUNIGN VCC BLS
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MEMBER NAME  FECALWI

.
DR £

AR ASKPAPR R APASAPRIAPHER PRI AP ESAB U P ABEPAS X Px PP RIS BRI R SR XS
SLCT 3 WIRINSG

NN R D R L T T T R D D A N A R R RONH

AR REED RIS R PRI A IR SR IR IPIE P A SR I IR R IR X

e e > - - G - - - — W - e Wm W W - — - G G Wn G G . W W e WS - . . . — - wp WS W e - —— . —— - - ——— ——

NAME | PIN | TC/FRCM INAME | PIN | TO FRCM
5V RET 1 RUNICN GNC BUS [{+SV 2 RUNION VCC BLS
SV RET 3 RUNION GNC BLS [ 1+5V 4 RUNION VCC BLS
c 5 B |1C7 € 3
Ce 7 B [1C6 8 8
C5 S & |1cs 10 B
Ca 11 & [1C4 12 5
C2 13 & |1C3 14 a
C2 15 2 |jc2 16 )
Cl 17 5 11C1 18 5
co 19 3 1150 20 G
A4~ 21 N1 |1 A4~ 22 N1
A2- N1 |1 A2- 24 N1
Az- 25 N1 [1A2- 26 N1
5V RET 27 RUNICN GANC BLUS |15V RET 23 RUNION GND 8LS
Al- 29 8 | 1AL- 20 B
acC- 31 & | |AD- 32 R

33 | 34
c- 5 5 1= 26 B

37 I 38
CUTSELO- 39  S2-37 I 40
COUTL15-0 41  P3-<W | {COUTL14=C 42 P3-<X
COUT13-0 43 P2-<Y [1COUT12-C 44 P2-<7
CCUTLL-0 45  P3-pA [1COLT-10 46 P3-13
CCUTS-C 47  P3-CC [ ICOUT8-C 48 P3-0D
SV RET 45  RUNICN GNC 8LS |15V RET 50 RUNTCN GNC ELS
CCUT7-0 51 P2-EE | 1COLTE-C 52 F3-FF
CCUTS=C 53  P2-HH | |ICOUT4-C 54 - P3-JJ
CCUT3-C 55  P3-kK [1COLT2-C 56 P3-LL
CCUT1-C 57  F2-pp | 1COLTO- 58 P3-NN

56 | €0
+15vV L B |1+15V 62 B

63 I £4
-15v €5 3 [1-15V 66 R

67 K €8
15V RET 65 8 [ 115V RET 70 )
ANCUTL=-0 71 P4-A | I1SVRET 72 P4=B  TWIST 71-72°
5y RET 73 RUNIGN GNC EUS |15V RET 74 RUNION GND PBUS
ANOUT 1-C 75  P4-C [ | LSVRETN=- 76 P4-D  TWIST 75-76
ANCUT2-0 77  #4-C | I15VRETL 78 P4-F TWIST 77-78
ANCUT3-0 79 P4=J || 1SVRET 80 P4=K TWIST 79-80
ANCUT4-G 81  P4-L | LSVRET 82 P4-M TWIST 81=-82
ANCLTS=-0 83  P4=N\ [115VRET 84 P4-0 TWIST 83-p4
ANOULT6-0 85  P4=R [11SVRET 85 P4=S TWIST B5-86
ANGUTT=C 27  P4=-U | | LSVRET 88 P4-V TWIST 87-88
ANCLTB=0 89  Pé4—h | [1SVRET 50 P4-X TWIST 89-90
ANCUTS=C 91  P4-Y | 1 15VET 92 P4~-7 TWIST S1-62
ANOUTLC-0 93  P4=-<A | | LSVRET 54 P4-<B  TWIST 93-G4
ANCUTL1-0 §5  P4=<C [ | 15VRET 56 P4=<D  TWIST §5-$4
SV RET 97  RUNICN GANT BUS [1+5V 98 RUNION VCC BUS
5v RET $G  RUNION GNC BUS | 1+5V 1CO RUNIAN VCC BUS
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MEMYBER NAME FECALWI

R R R R R R R
A I R I xS 2 I X B R D X D X P XD

SLCT 4 WIRING SLCT NAME: QUTL

8e 300 oo ste ate sta Wto Wba o8y o0 ots bo ot o u0s o oo o8 obs oS ot
2P RPEPAB P AR P AR PRI AP AP XP AP XD X AP AR PRI 2P XD R XX

NAME | PIN | TC/FRCM |NAME [ PIN | TN FROM
5V RET 1 RUNICN GNC BLS | |+5V 2 RUNICN VCC BUS
5V RET 3 RUNICN GNC BUS || +5V 4 RUNION VCC BLS
C7 5 E |1C7 & R
Cé 7 g |1Cé 8 ;)
c5 S 2 ||1C5 10 3
C4 11 2 | 1C4 12 R
C3 13 8 |1C3 14 B
£2 15 & |1c2 16 )
Cl1 17 E [1Cc1 18 R
Co 19 3 1160 20 R
Ag- 21 N1 | |a4- 22 Al
A3- 23 N1 | |A3= 24 N1
A2~ 25 Al | 1A2- 25 N1
5y RET 27 RUNICN SAC 2LS |15Y RET 20 RUNTGN GND BLS
Al- 29 B [ 1AL~ 30 2
AC- 31 3 | |40~ 32 g

33 I 34
Q- 35 & | 1G- 3¢ 3

37 I 38
CUTSELL- 3  S2-36 [ 40
CCUTLS-1 41  P2-<C | ICCUT14-1 42 P3-<D
CCUTL3-1 43  P3-<E [ICOLT12-1 44 P3-<F
CCUTIl=-1 45  P3-<h [ ICCUT1C-1 46 PI-<y
CCUT9-1 47  P3-<K | ICOUTB-1 4R P3|
5v ReT 49  RUNICN GANC BLS |18V RET 50 RUNICN GNP BUS
CCUT7-1 51  P3-<WM | |CCUTE-1 52 PI-<N
CCUTS-1 53 P3-<pP | ICOLT4=-1 54 P3-<R
CCUT3-1 55  P2-<S |10NUT2-1 56 PR-CT
CCUTL-1 57  P23-<y [1CCLTO-1 5% P3-<V

cg I 60
+15V el 3 []+15YV 62 R

€3 I €4
-15v £5 @ i 1-15V 65 2

€7 |l €8
15V RET €5 & | 115V RET 70 B
ANGUTC-1 71  P4=-<K | ILSVRET 72 P4=-<L TWIST 71-72
5v RET 73 RUNIGN GNC BLS |15V RET 74  RUNION GNP BLS
ANCUT 1-1 75  P4-<V [|15VRET 76 P4=<N TWIST 75-76
ANOUT2-1 77  P4-<P [ | 15VRET 78 P4-<R TWIST 77-78
ANCUT3=-1 79  P4-<S | | 15VRET 8C P4=<T TWIST 79-80
ANCUT4-1 81  P5-A | | 15VRET 82 FS-2  TWIST B81-82
ANOUTS5-1 83  P5-C | | LSVRET 84 P5-D  TWIST 83-84
ANCLTE-1 85  PS-¢ | | LSVRET 86 P5-F TWIST 85-86
ANCUTT7-1 37  F5-J | | LSVRET 89 P5-K TWIST 87-88
ANCUTE=1  8S  PS-L | | 1SVRET g0 P5-M  TWIST 89-90
ANCUTS=-1. S1  P5=N | |LSVRET 92 P5=P TWIST §1-92
ANCUT10-1 S3  PS=R | | 1SVRET 94 P5-S  TWIST 93-G4
ANCUTL1l-1 55  P5-{ | | 1SVRET 96 P5-V  TWIST 95-G6
5y RET 97  RUNION GNC LS | 1+5V 98 RUNICN VCC EUS
5v RET 59  RUNICN GNC BLS [ 1+5V 100 RUNION VCC PUS
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MEMBER NAME FEDALWI

: SLET 5 WIRING

D — - ——— - ——— ————— - — - ——————a —— ——— e W W W G . - — - — - — - - —— - - - ———— = - - —— e = w——

NAME | BIN | TO/FRCM INANE | PIN | TO FRCM
5v RET 1 RUNION GNC BUS [1+5V 2 RUNION vCC BLS
5v RET 3 RUNION GKC BLS [ 1+5V 4 RUNICN VCC BLS
c7 5 B3 Cl-3 [1c7 € R
Cé 7 by D1-2 |1C6 R 3
C5 5 E; Cl-1 ||C5 1C R
Ca 11  B; D1-8 |1C4 12 3
c3 13 g; n2-3 j1c2 14 g
C2 15 83 C2-2 ||c2 16 "
01 17 83 D2-1 |1C1 12 3
CC 19 &; D2-8 | 1CO 20 R
A4~ 21 N1 | |A4- 22 N1
A2- 23 A1 | 1A2- 24 N1
A2- 25 N1 [ 142~ 26 N1
5V RET 27  RUNIGN GNC BLS | 1SV RET 29 RUNION GNG RLS
AL- 29 8 | 1AL- 20 &
AC- 31 B || AO- 32 2

33 | 34
- 35 B [1¢- 36 2

37 I e
CUTSEL2- 35 S2-41 I 40
CCUT1S5-2 41 | |00UT14=-2 42
CCUTL3-2 43 | ICRUT12-2 44
CCUTL11-2 45 | JCCLT10-2 46
CCUTS-2 47 [1COLT8=-2 ., 48
5V RET 45  RUNICN GNC 2L5S |15V RET 50 RUNICN GAD RLS
CCUTT7-2 51 | JCCLTA=-2 52
CCUTS-2 53 | ICOUT4=-2 54
CCcuT2-2 55 ||CCLT2-2 56
CCUTl-2 571  [02-4 | {CCLTO0=-2 5% PLO-AK

5g I £0
+15Y £1 B [ 1+15v £2 8

€3 |1 £4
-15v £s & [1=-15V &6 B

67 | 68
15V RET €9 & {115V RET 70 B
ANOCUTO=2 71  P5-h |1 15VRET 72 PS=X TWIST 71-72
5y RET 73 RUNICN CAC BUS | |5V RET 74 RUNION GND BLUS
ANDUT 1-2 75  PS=-Y | |15VRET 76 P5-2 TWIST 75-76
ANCUT2-2 77  P5-<A | ILSVRET 78 FS5-<B TWIST 77-78
ANCUT3-2 79  PS5=-<C [ |1SVRET &n P5-<C TWIST 79-80
ANOUT4=-2 81  P5=<K | |15VRET B2 PE-<L TWIST B1-R2
ANOUTS5-2 83  pPS-¢M | {1SVRET B4 PS—<N TWIST 33-824
ANDUT6=-2 85  P5-<P | | 15VRET 86 P5-<R TWIST 85-R6
ANSUTT7-2 87  P5-<S | {1SVRET 88 P5-<T TWIST 87-88
ANCLTE=-2 85  PlC-Al4 || 1SVRET S0 P1C-A15 TWIST 89-9C
ANOUTI=-2 91  Plle |1 15VRET 92 Fl1l1- TWIST §1-92
ANCUT10=-2 53 = P4-<1 | | 1SVRET 94 P4-AA TWIST 92-94
ANCLTI1=-2 65  pP4-BB | |ILSVRET 36 P4=CC TWIST 95-66
5y RET 97  RUNICN GNC BUS | |+5V 98 RUNTON VCC EUS
5V RET 59  RUNICN GNC BLS | {+5V 130 RUNTON VCC FLS
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MEMBER NAME FECALWI

LCCAL/REMOTE CISPLAY WIRING LIST

CEFINITION OF SYMBOLS:

CIGIT NUMBERING AS VIEWEL FRCM CUTSICE THE CHASSIS:

———— ——— — ——— T~ ———————————— —————————————————

—— o - - - - — - ———— - = - e e wn . . W . Aw - - - -

LCCAL REMCTE

EXAMPLE: C3-4 REFERS TC PIN 4 CN THE TRIRD NIGIT FRCOM THE LEFT

- - ———————— ————— e - - > - - - > = ww wm W M e ew e e R Wh G wh W Gm e G W - - S G - . W WS - e - -

SIGNAL NAME | PIN | TO/FRCY | COMMENTS !
£5 D1-1 55-5 ; C3-1

Ce 01-2 $5-7 5 C3-2

C7 C1-3 55-5 3 [£3-3

BLANK L+ Ol-4 C1-6

BLANKZ + C2-4 CZ-¢

ILANK3+ D3-4 C4-4 ; S5-57

LLATEN- C1-5 52-43 ; C2-5

Sv RET Cl-¢ TB-2 ; C2-6 ; C3=6 ; C4-6 USE STRANCED 22 AWG
e5Y D1-7 TB-4 ; C2-7 ; C3-7 ; D4-7 USE STRANDED 22 AWG
Ca4 C1-3 55-11 ; C2-8

c ca-1 $5-17 ; C4-1

2 02-2 $5-15 ; D4-2

L3 £2-3 $S5-13 ; L4-3

ce n2-3 55-16 ; C4-3

RLATEN- n3-5 52-45 ; C4-5
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Terminal Board Wiring

Signal Name TB- To/From

Chassis Ground 1 TB-2

5 V Ret 2 TB-1; TB-3
5 V Supply Return
DPM-A1

Card Cage 5 V Return Bus
LED Displays, Pin 6

15 V Ret 3 TB-2
15 V Supply Return
Card Cage 15 V Return Bus

+5 V 4 +5 V Supply
DPM-A2
Card Cage +5 V Bus
LED Displays, Pin 7

+15 V 5 +15 V Supply
Card Cage +15 V Bus
-15V 6 -15 V Supply
Card Cage -15 V Bus
Spare 7
AC Neutral 8 Front Panel Power Switch
+5 V Supply
+ 15 V Supply
AC Hot 9 Rear Panel AC Connector

+5 V Supply
+ 15 V Supply

P 10

Digital Panel Meter Connector Wiring

Signal Name DPM- From/To
5 V Ret Al TB-2
+5 Vv A2 TB-4
Mon. -§ Al4 Mon @ BNC; S5-89:
! Twisted
15 V Ret Al5 BNC Ret; S5-90 i
Decimal Pt. B7 B10

-—- Others Not Used —-—--



Signal Name

Mon-1

15 V Ret

SELSWEN-
(52-72)

N
Ve

Analog Panel Meter Wiring

From/To

S5-91; Mon 1 BNC

S5-92; BNC Ret

Select Switch Wiring

N__(LSB) .-

A

P7-2

P7-1



