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FRONT ENV DaTA LINK usus' MANUAL 

Richard J. Lacasse

ialt-DatUdilgtion

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.

24 Progam 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.



2

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.

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.
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TABLE 1

Front-End Data Link Address Space

Address
Delr iCV Description 

RAM 0000
to

03FF

AUTORESET 10XX

LINKACIA 18XX 00 - Control & Status Register
01 - R/w Data Buf

OISWITCH 20XX Link Input MUX Control

UACIA 28XX 00 -- Control & Status Register
01 -- R/W Data Buf

ANALOG INPUT BOARD 48XX 00 -- MUX Latch
01 -- Start Convert
02 -- Status & 4 MSB's

(+ 2 Monitors)
03 -- 8 LSB's

ANALOG OUTPUT
SLOT 3 5000 : MSBli

5001 :- Analog Out 0 & 1 LSN-0, MSN-1
502 LSB1
5003 :
5004 :- Analog Out 2 & 3
5.015 
5006 :
5007 :- Analog Out 4 & 5
5008 :
5009 :
500A:- Analog Out 6 &
500B 
500C :
500D :- Analog Out 8 & 9
500E :
500F
5010 :- Analog Out 10 & 11
5011:
5012 :- Digital Outputs 0 to 7!
5013 :- Digital Outputs 8 to 15
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DOvice

ANALOG OUTPUT
SLOT 4

Address
(Ilex) DescriptiQn

5800 :
01 : Analog Output 12 & 13

03
04 : Analog Output 14 & 15
05 I
06
07 Analog Output 16 & 17

09
OA : Analog Output 18 & 19

OC
OD : Analog Output 20 & 21

E 
OF
10 : Analog Output 22 & 23
11 
12 : Digital Output 16 to 23
13 : Digital Output 24 to 31

ANALOG OUTPUT
SLOT 5

6000 :
01
Q2 

Analog Output 24 & 25

03
04 : Analog Output 26 & 27

■■■••■•••115••••••11%■■•■•■•=1.1.11.11.1 0■•11....11.1.1.1•■••■••••■•••■•••.•.••■■•MONM Ilil....•■■•■••••■■•

06
07 : Analog Output 28 & 29
08 :
09
OA :

_AIL;
OC
OD
E 

OF
10
11 :
12
13

Analog Output 30 & 31

Analog Output Monitor
& 1 (Front Panel)

Analog Output Monitor
2 & 3 (Rear Panel)

Internal Control Bits
and Spares
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Address
DqviCe (Heg) 

LOCAL DISPLAY
(FRONT PANEL) 68XX Local Display Latch

REMOTE DISPLAY
(FRONT PANEL) 70XX Remote Display Latch

DIGISWITCH 0 80XX Controls AN.MON 0, Front Panel DVM
1 88XX Controls AN.MON 1, Front Panel AVM
2 90XX Controls AN.MON 2, User Monitor
3 98XX Controls AN.MON 3, User Monitor
4 AOXX MSB used to select limit or

Digital Outputs
A8XX Spare

TOGGLE SWITCH 0 B000 Digital Inputs 0 - 7
1 B001 Digital Inputs 8 - 15
2 B002 Digital Inputs 16 - 23
3 B003 Digital Inputs 24 - 31

ROM F000
to

FFFF
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TABLE 2

Memory (RAM) Detail
(Addr 0000 to 03FF)

Address
(Hex) Symb0. Description

0000 Spare

000F Spare
0010 NIRTBL CH 0-7 I One bit for each analog
0011 CH 8-15 I input channel.
0012 CH 16-23 I A "1" means not in range
0013 CH 24-31 1 specified.
0014 SPARE
0015 MUXCT Counter for Analog MUX.
0016 SPARE
0017 STATUS Local Status Word.
0018 SPARE
0019 SPARE
001A SPARE
001B SYMOCT LINT Sync Mode (Init. to 2).
001C SPARE
001D HDRCT LINT Header Byte Count
001E SPARE
001F BYTECT LINT Data Byte Count.
0020 RBUFB A buffer for received data.
0021 (Approx. 16 spare locations.)

006F RBUFB
0070 RBUF1 A second buffer for received data.

00BF RBUF1
0000 SPARE
00C1 RBUFSE Flag to select one of above buffers.
00C2 SPARE
00C3 CRCCOM Computed CRC.
00C4 SPARE
0005 BFRACT Bad frame counter.
0006 SPARE
0007 FRRDY "FRAME READY" flag.
0008 SPARE
00C9 REMSTA Remote Status.
00CA SPARE
00CB FSYNOK First Sync OK.
00CC SPARE
00CD BSYNCT Bad sync word ctr.
00CE SPARE
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Table 2 - Page 2

Address
(I1ex) 

00CF ATEMP1 Used for temporary storage of
OODO TIPLUS miscellaneous quantities.
00D1 CRCLOC Transmitted CRC, generated by

sending programs.
00D2 SPARE
00D3 LCOMER Locally detected communication

errors.
00D4 SPARE
00D5 BLKDIS Display blanking byte.
00D6 SPARE
00D7 RCVDGD Flag first good data frame.
00D8 SPARE
00D9 FROUT Counter reset when Data -> user

incremented once per program
loop.

()ODA SPARE
OODB CHANI Memory image of selected link

channel.
OODC SPARE
°ODD CKNEXT Flag to retest other link chain.

SPARE
OODF RCVPTR Used to point to next addr when

storing received data.
SPARE

00E1 CHOGD Channel 0 good flag.
00E2 CHOTST Channel 0 tested flag.
00E3 CH1GD Channel 1 good flag.
00E4 CH1TST Channel 1 tested flag.
00E5 SPARE

02FF SPARE
0300 STACK

03FF STACK
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TABLE

ROM Memory Map

Adarsap_
ELM Routing or Data 

F000 F13I INIT

F140 F153 MAIN

F170 F18A DSWRD

F300 F303 UACINT

F500 F5AC ANACTR

F7FD CHECK SUM ADJUST WORD FOR 6A ROM.

F7FE F7FF 6A ROM CHECK SUM.

F800 F87F ANALOG LIMIT TABLE.

F880 CHECK SUM ADJUST WORD FOR 10A ROM.

F881 F882 10A ROM CHECK SUM.

F888 F88D INITIAL DIGITAL OUTPUTS.

F890 F8CD LIMCK

F8E0 F906 CONVRT

F910 FA39 LINT

FAEO FAF8 LIMSET

FBOO FB1E LXMIT

FB30 FB38 SYNCTR

FB40 FB53 DIGNIT

FB58 FB7F ENDTR

FB88 FBCA GET2

FCEO FD99 DISPLY

FDEO FDE7 AOUT

FDFO FE24 UPDATE

FE60 FF16 LPNON

FFFO FFFF INTERRUPT VECTORS



44 Data Communication Format 

Table 4 depicts the format of the data stream on the link.

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
(Hu) ilepeription 

7E 1st SYNC WORD
1 7E 2nd SYNC WORD
2 XX STATUS
3 3B # OF BYTES/FRAME (HEX) OF DATA

XX ANOUT 0-1 (TRANSMITTED ANALOG VOLTAGES)
5 XX
6 XX
7 • ANOUT 2-3

A ANOUT 4- 5

ANOUT 6- 7

10 ANOUT 8- 9
1
2
3 ANOUT 10-11
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Table 4 - Page 2

Byte Contents
(Jie)c) Description 

14
15
16 ANOUT 12-13
17
18
19 ANOUT 14-15
lA
1B
1C ANOUT 16-17
11)
lE
IF ANOUT 18-19
20
21
22 ANOUT 20-21
23
24
25 ANOUT 22-23
26
27
28 ANOUT 24-25
29
2A
2B ANOUT 26-27
1C
2D
2E S ANOUT 28-29
2F
30
31 XX ANOUT 30-31
32 XX
33 XX
34 XX DIGOUT MSB (TRANSMITTED DIGITAL INFO)
35 XX DIGOUT
36 XX DIGOUT
37 XX DIGOUT LSB
38 XX LIM 0-7
39 XX LIM 8-15
3A XX LIM 16-23
33 XX LIM 24-31
3C XX COMERR
3D XX RESTERR
3E XX CRC CHECK (Sum, mod 256, bytes

2 through 3D).
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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 #

MSB ANOUT N

M + 1

M + 2

LSB MSB

ANOUT N+1 LSB



12

5.0 Firmware LIstings 

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 20 Dec PAGE 001

eit1 ********************************************************
0002 * *

0003 * ANACTR SUBROUTINE *

0004 * *

005 * FUNCTION: TRANSMITS STATUSt NUMBER OF BYTEStAND *

'OW * 32 ANALOG CHANNELS. CONTROLS THE ACQUI- *

...AV * SITION OF ANALOG INPUTS *

0402 *.. INPUT
.
: STATUS WORD *

. 00.9 . * OUTPUT: sTATUS,NUMRER OF BYTE St AND 32 ANALOG *

0410 ' ' . . .L CHANNELS TO LINK UART. *

ll ' * CALLS: LXMITt rONVRT,..LIMCKt LIMSET *

0012 * !fsEs: .... .. DtUAtYtS-STACK *
0013 4 *

0014 ***********4**********4*********************************
0015 *

WO *
0017 ***************SYMBOL DEFINITIONS***********************

0011:t
*

019 *LIMCK IS A SUBROUTINE WHICH CHECKS THE LIMITS OF THE

0 . 02ii 4 .. ANALOG INPUTS.

OKI A (400 (A00F39O LACK NU ' WM

0#22 *

0423 *LIMSET IS A SUBROUTINE WHICH SETS A LIMIT BIT

0i24 A 0000 0000FAr0 LIMSET EQU $FAEO

007'5 *

6026 *LXMIT IS A SUBROUTINE WHICH LOADS DATA TO THE LINK

Ot27 4 TRANSMIT RUF FROM REG. A.

OKI A WO 00i0FIN) LXMIT NJ SHOO

0#29 *

NO *CONVRT IS A SUBROUTINE WHICH INITIATES AN AID CONVER-

0031 * SION AND WAITS FOR A READY STATUS. A TIME OUT BY ..

CO32 * CAVRT IS INDICATED TO ANACTR BY CARRY=1. .

0033 A 000% MORTO CONVRT i-4.711i $F8EO

0434 *

0035 *TEMPI, IS A TEMPORARY STORAGE LOCATION

Nt36 A 0000 OttiO0OF TEMPI EX $CF
0037 *
W.8 iNACT IS USED TO KEEP UP WITH THE CHANNEL Ti CONVERT

a39 A MO 00004015 MUKT Fa.' $15
414 4
WI *1UX1T IS THE ADDRESS OF THE MUX LATCH
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AMERICAN AUTOMg ION ASSEMBLER ANACTR 20 Dec 83 PAGE 002

0442 A 0i100 004420 MALT EQU $4800
004?
0044 *NUMBYT IS THE NUMBER OF BYTES TRANSMITTED IN THE FRAME

0045 A 0000 00000e3B WNW EQU $3B

0146
0047 *STATUS IS THE LOCAL STATUS WORD

0048 A 0000 000U017 STATUS RI $17

0i7)4Q
C.00 *CRCLOC IS THE CRC GENERATED LOCAILY AS DATA IS XMITED

0051 A 0000 00000B1 CRCLOC EQU $D1

(452
0053 *CHMAX IS THE HIGHEST NUMBERED ANALOG CHANNEL

0054 A 0000 0000WF U1MA EI 1F

0055

0056 *4******************START OF PROGRAm********************

0057
0058

0059 A 00U 4F ANACTR CLRA

0060 A0 .01 D74800 STA MALT 0 TO MUX LATCH

nsl A OP4 9715 STA MUXCT INIT MUXCT
:J4t2 A 0f16 9617 LnA STATUS ,IT STATUS

O K: A nO8 ET/FRO JSP LXMIT

(4,S4 A MR 97n1 TA CRDOC

i465 A 0001) 863B

S
LDA #NUMBYT XMIT NUMBER OF BYTES

0!-..S A 000F RilF1300 JSR LXMIT

6)67 A 0012 9BM ADDA CRUX:

4.=„8 A 0014 97111 STA CRCLOC

0i)69 A OE& 8E0007 LDX #0007 WAIT FOR ANALOG SETTLING

070 A OV9 31F WAITO LEAX -1tX

0071 A 26FC BNE WAITO

072 A 00111 PF8E0 CONV0 JSR CONVRT CONVERT 0 CHANNEL

073 A e0J 2110C ELT TOUT O TIMED OUT?

0074 A 0022 4F CLRA NO:

Ot75 A E. 023 4C 1 %A

007/, A 0024 B74800 STA MALT INCREMENT MUX LATCH

0077 A 0027 BDF89e JSR LIMCK CHECK LIMITS ON PREVIOUS CONV.

0078 A OKA OC15 INC MUM MIACT+1 TO-MUXCT

O79 A 002C 2011 ERA ACONO SKIP OVER YES

0080 A 002; 4F TOUTO CLRA YES:

0081 A 002F 4C INCA INCREMENTMUX LATCH

PK A 0030 574800 STA MUXLT

0083 A W3 ETFAEO jSR LIMSET SET LIMIT BIT
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AMERICAN AUTOMATION ASSEMBLER ANACTR 20 Dec 83 PAGE •03

0184 A 0036 0C15 INC MUXCT

008t A 0038' 8E#0t2 LDX 1R002 WAIT FOR MALOG SETTLING

0.086 A 003B . .301F WAIT! LEAX

.. 0087 A WI) 26FC : : WAIT!

eia A 003F 1F30 ACONO TFR UtD SHIFT CONVERTED WORD

00E:9 A 0041 58 ASLB

0090 A 0042 49 ROLA

0#91 A iiO43 58 ASLB

0092 A 0044 49 ROLA

493 A '045 58 ASLB
00°4 A 004 49 ROLA
Or5 A 0047 58 ASLB

Of96 A 4048 . 49 ROLA

oe97 A @049 D7CF STB TEMPI KEEP CONVERTED BB'S

009 !3 A 004P BEIRSO JSR LXMIT TRANSMIT 'A DATA BYTE

00 • 9 A . 004F :9BD1 AMA CRCLOC

Olte A i450 97D1 STA CRCLOC

.. 0101 A (152 BDRIO CONVI JSR CONVRT CONVERT NEXT.CHANNEL

C102 A 0055 . HU BLT TOUT1 TIMED OUT?

0103 A 0057 9615 LDA MUXCT

0164 A 0059 4C INCA UPDATE MALT

016 A OKA B74800 STA MALT

(1106 A 005D ETF890 jSP LIMCK CHECK . LIMITS
)1i17 A H6,0 01:15 INC MUXCT UPDATE MUCT
0108 A 0062 MB FA AWN! SKIP 11E81

CO9 A 0064 9615 7OUT1 Lt A MUXCT YES1
0110 A 4' INCA UPDATE MUXLT.
0111 A 1067 B7480 STA MULT

0112 A 006A ETFAEO JSR LIMSET SET LIMIT BIT..
W3 .4 0C15 INC MUXCT UPDATE MIXT
K1 A A WF 1F3 AC3N1 TFR U,D

115 A 0071 9ACF ORA TEMPI

016 A 0E7 2 E:DFE: J5 LXMIT TRANSMIT A DATA BYTE
olt7 A U,76 9BD1 ADDA CRCLOC

11:1 : 	A 0078 97D1 STA CRCLOC
0119 A WA 1E4 TFR

N29 A 007C 1F98 TFR B#A
121 A 007F BDR00 JSR LXMIT TRANSMIT ANOTHER DATA BYTE

0122 A 0081 9E1D1 AODA CRCLOC
0173 A 0093 97D1 STA CRCLOC
01:4 A 0085 BERE0 JSR CONVRT CONVERT NEXT CHANNEL
0]25 A KO 313 BLT TOUT? TIMED OUT?
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AMERICAN AUTOMATION ASSEMBLER ANACTR 2e Dec 82 PAGE 004

A 008A 9615 LnA MUXCT NO:
(112 A 0080 4C INCA

0128 A 0081.1 B7480 STA MUXLT UPDATE MUX LATCH

012Q A WO 811F CMPA #CHMAX SEE IF DONE

0130 A 0492 2F01 RLF 48 ON2 NO: SKIP

0131 A 0794 39 RTS YES: RETURN

0 0 A 0095 RDF894 ACON2 JSR LIMCK CHECK LIMIT

N33 A 0099 0C15 INC MUXCT MIACT+1 TO MUXCT

0134 A WA 7143F i-k.A ,IMP ACONO LOOP UNTIL DONF

1:35 A 009D 9615 TOW2 LDA MUXCT YES:

ol34 A H9F 4C INCA INCREMENTMUX LATCH

(A37 A 00A0 B7474q	ETA MAT

WP A 0A3 811= CMPA #CHMAX SFE IF DONE

0139 A liA5 2F01 RI ACONS NO:SKIP

0
•
40 A 

q, 0A7 39 RTS YES: RETURN

TO A 00A8 ETFAEO ACON3 JSR LIMSET SET LIMIT BIT

0142 A (.)0413 OC15 INC MUXCT INCREMENT MUXCT

143 A 00AD 7E6i1 3B A JMP WAIT1 LOOP UNTIL DONE

0144 END
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AMFRICAN -AUTOMATION ASSEMBLER AOUT 20 Dec 0') PAGE it01

Oil

04e3 * AOLJT SUBROUTINE
*
* FUNCTION: LOAns DlA LATCHES
* INPuT: sTART:AflDR. OF LATcH IN Y

* •••• START- ADDR. OF DATA IN . X

Oi)08 . * . NUMPFR AF WORDS IN A.

OUTPUT; DATA TO LATCHES

* *ti A V
M fVtA

i011
********************************************************

1014

001t, ***************4*START OF pRoFRAm***********************

P17 A 0000 EESI AOUT LDU fX44 GET DATA FROM TABLE
•  Ot107 FFA1 STU ,y0 STORE TO LATCH

HI5 A OW 4A DEA
;;;, r4 A RO5 40j7 OOP 'ATI! nOWE .

OVI A 00C 39 PIS

O r7' END

*****************k**************************************
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AMERICAN AUTOMATION ASSEMBLER CONVRT 20 Dec 83 PAGE 001

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

* CONVERT SUBROUTINE

* FUNCTION: GETS THE ADC TO PERFORM A CONVERSION. *

TIMES OUT IN ABOUT 90 MICROSEC. IF ADC

IS NOT RFADY. UPDATFS THE ADC STATUS *

BIT IN THE STATUS WORD.

* INPUT:NONE

* OVPUT:ADC OUTPUTtMASKED TO 12 BITS IN DtU;UPDATED *

STATUS WA,

* USES: 1:11

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

ADCST EQU $4801

ABCOUT cf.!!! $4802

STATUS
 

FOU $17

rONVRT STA ADCST START CONVERT

LDA triF; ZERO STATUS BIT

ANDA STATUS

STA STATUS

LDU #03 SET. UP WAIT LOOP

WAITC LEAU -1,U WAIT

CMPU moo
BLE TOUTC BRANCH IF TIMED OUT

LDD ADCOUT GET ADC WORD

roc. WAITC 0 MSBIT MEANS NOT READY

ANN #30F MASK OUT TO 12 BITS

TFR DU PUT RESULT IN U

TOUTC LDA #04 PUT 1 IN STATUS BIT

ORA STATUS

sTA STATUS

URA #$80 FLAG TIME-OUT TO CALLER

RTS

END

Otit01
0002
0003

0004

0006

0007

0008

0049

0010

0011

0012

0013

0014

0015

00,17 A 4040 00404W

0018 A MC, UMW

Of3!'7, A '0,4) 440E1017

H22-

A MO B748E

(023 A (003 86FB

024 A 0005 9417

lit25 A 0007 'T'717

Oia A 0009 CEOW

,,h)27 A (MC 335F

OU8 A 000E 11830000

,30:9 A 0012 2F0A

A 0 c)14 FC4802

0.?,1 A 0, 17 2CF3

022 A W9 MOF

A 0013 1F03

W34 A 0010 :7=9

='9), A 01F 8604

A 0020 9417

)037
 

A 0022 9717

A 0024 8A80

00'39 A O rri : 39
if



A 0ki) OinFP.0.0

A '4M 401PROn

A OM NM303

A MO 0.10#0D1

A 410 108E2GO
A OV4 AbA

DTBOO
A F709 13131

000B 97111
HOn 10PW

4 011 *:4:Fi

A OW

0001

oeo3
6:44

oiao

cleo&

oeici
:3;11 1

Offi?

A;47t '

'016
41 7

z :

0113,

eV21
04)?2
023
c..q.724
0 i? 5

01.:4

OKA

1
.
 1'

0(136
t7 7 .
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• AMEFItAN AUTOMATION ASSEMBLER DIGINT 2 t;e 83 PAGE Al

**********************************************#**#******

* iGINT SUBRWTINF

* FUNCTION:-ACKIRES AND TRANSMITS . DIGITAL INPUTS
* INPUTS: 32 BITS FROM T;ER

OUTPUTS: 131 .1-..i: TO LINK UART
A,Y:LXMIT

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

******************symK DEFINITION*********************
4
OMIT, A SUBROUTINE, INTERFACES WITH LINK UART
LXMIT ECO .3F140

it.TSW IS THE ADDRESS OF USER BITS 13

T';W EU $RM

THE A5DRFSS 
•
OF .USFR RITS 24 - 31

7,47:= FOU $B403

*CROLOC IS THE CRC TO BE TRANSMITTED
CRCLOC EQU

******************START OF PRoGRAm**********************

DI6INT *TSAI INIT V RE
LOOP-I 04 GET EIGITAL INPUTS

AMIT TRANSMIT DIGITAL INPUTS

CRCLOC UPDATE Cki:

FSW3 DOW

LalP1 NO=LOOP

LDY

i nA
p

rthidi

DE

END
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AMERICAN AII Trt" TT " --
"' ''" A*5EMBLER nISPI 'I 20 Dec 23 PAGE 001

C401 *********4**********************************************

O W 4 *

00t3 3.= DISPLY SUBROUTINE *

m4 k FUNr.TIN: HANfl! FS FRONT PANEL AN5 USER ANALffi *

0005 * MONITOR DISPLAY. *

(4006 * INPUT: FRONT PANF, ROTARY RWITCHt , 	*

0007 * FFiNT PANEL AND USER DIGISWITCHES *

OR8 * OUTPUT: FRONT PANEL AND USER DISPLAYS *

0009 4 !!SES: ii-XfY3ETMSWPD *

O M 4 *

aI l *************444444***********************************

0012 *

0013 *

0014 *****************SYKKIL IFFINITION**********************

0415 *

Wi., *SELSW IS THE ADDR. OF THE FRnNT PANEIL  WS SFI . SW.

0017 A na O W
r

7BCk
.m r (—rl!

:::,LL.".:44
at

C
I
A

,
KCji)

Of•.8

00' *LPSTEP IS THE LOCAL RESET . ERROR COUNTFR
4 ) A wo i,o c r,.., r.-ci;

Lrt...7!!!...A 7.1k $7100

421 *

022 *LATCH IS THE LOCAL LED DISPLAY IATCH

0023 A M0 Oni-SN LLAEH EOU

0424

$6804

* 

425 *RI ATCH IS THE REMOTE LED DISPLM LATCH

RLATCH EIJI $7000'A O M 0407wi

N27 *

028 *RSTER0 IS THE ADDRESS OF THE RESET ERROR IN RRUF0

0629 A OM 001Mff RSTER4 DU $59

OKA 4

00:31 *RSTER1 IS THE ADDRESS OF THF RESET ERROR IN RRUFI

PK A OP 01000A9 RSTER1 ;. C.3.H $A9

4023 *
fa34 *RBUFSE IS THE DATA BUE POINTER

W5 * IF RBUFSE=0, LINT SUBROUTINE IS USING RBUF0

43A * IF REI5H=1 * LINT SUBROUTINE IS USING RBUS1

467 . 	* THIS SUBROUTINE USES THE INACTIVE BUFFER

00:2-P, A 0 ,:3, 00 000tOtil INPiE FOU $01

0439 *

eit4@ *LCOMER IS THE LOCALLY LIFTFUEn COMMUNICATION ERROR COUNT

441 A .'fli:0 0g4VE, LCOMER EPU $113
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U42 .• *

N4 *COMER IS THF RBUF0 AnnR. OF COMM. ERROR

0044 A o000 0444t05 COMER EQU' . 	$58

@ . 145 4

o046 *COMER1 IS THE RBUF1 AnDR. OF COMM, ERROR

0047 A OM 00040A8 COMER1 EOU 0,8

*STATUS Is THE LOCAL STATHS WoRn

(#9 14. no M00.1, 7 STATUS PU
*41 .

;',if •

0451

0052 *RE TM IS THE REMOTE STATUS WORD

00 c.f„..3 A 0000 . 400f0C9 REMSTA EOU • $C9

01)54

0055 *BLOIS ISZEn TO KEEP UP WITH nISPLAY BLANKING

0056 * BIT IS USED TO BLANK THE FRONT PAN. DVM

0457 *. ;IT 1 1'3 USED TO RANK THE RFMOTE LED STATUS TI$PLAT

0058 * THE DVM DISPLAY IS PLIUED WHEN

0059 * THE LED PISRLAY IS BLAWED WHFN PIT=I

0060 A

M t.'4W 
liyq

aOTS $115

0062 *DDIT4 :!!S THE FOURTH DIGITAL OUTPUT FITE

i”63 A WO W.tk , 012 DOUT4 FOU $601.2

i4064

*RBUF0 IS THF FIRST ADDRESS - IN A RErETVEn RFMOTF...

0066 * DATA BUFFER

00/:,7 A “00 iMPUO RBUF0 PQU $21

0068

*RTUF1 IS THF FIRST AnDRESS IN A RFCFIVEn RFMOTE

0070 * riATA BUFFER

0071 A n0; 001W7i) RBUFI TQU $70

Ei72

0 73 *DSWO IS THE ADDRESS OF THE FRONT PANEL DIGISWITCH

0074 * ASSOCIATFD WITH THE FRONT PAN. DVM

(475 A 000 0008000 n8W0 ECU $8000

04 7 7 *T3w7 IS THE ADDRESS; OF THE USER DIGISWITCH ASSOCIATED.

0078 * WITH DSW2 ENABLE

Gi179 A 0K10 0009000 DSW2 $9000

0480

O 1 *A029 IS THE LATCH CONTAINING THE LSE: OF ANOUT 2-8 AND

0082 * THE MSB OF ANOUT 2-9

0083 A Oi.W oansw A329 FOU $600D
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*An Is THE LATN CONTAINING THE Mg OF ANOUT 2-8
A028 Eou $60K

*A07P, TS THE LATH 2ONTAININ6 THE LSE: OF ANOUT 2-10 AND

* THE MSEF ANnUT 2-11

4:123 ki $6010

*AO 2A THF LATCH CnNTAINING THF MK-1, OF ANOUT 2-14

EQU $600F

*RCVDOD FLAGS THE FIRST GOOD DATA FRAME

RCVDGD EOU *n..?
TH1

*G72 A SUBRAUTINF WHICH GFTS TWn ANALOG VOLTAGFS
;:;F12 EOU $F888

*LIMOFF IS THE OFFSET OF THE LIMIT WORD IN THE
4 DMA TABLES,

LIMOFF EQU $34

*TEMPI IS A TEMPORARY STORAGE LOCATION

TEMPI FgH su

*DSWRD IS A SUBROUTINE WHICH RETURNS THE BINARY

*VALUE OF THE DISISWITCH REQUESTED. BY THE x REGISTER

n8WPO ;-
,
OU $F170

44.

******************9TAp7 OF FRnGRAm*********************

DISPLY LDA READ ROTARY SEL. SW.
ANnA SE1SW
BF)) DISSTA DISPLAY STATUS IF = @

LSRA

PEO DISCOM DISPLAY COMERR IF =1

DISFr LDA IRSTER DISPLAY RESET FRR. IF 2
TA ; LATCH

TT Rcvng , ANY REMnIF nATA RFCEIVFn?

8LANKR IF NOT 17i0 BLANK RFMOTE DisP.

; DX #RSTER IS SO FIND AND DISPLAY TERR

1ST MI:3E

0085

A 004 ft)00600C

40S7

0089

0090 A 004 00006410

00c1

0V2

0093
 

A ono mow
0g94

A 0400 4040007

OP7

H199 A 4004 0000388

oln

010

410

0103 A 4000 ;3000034

0105

A 0440 0404M,

0109

tWO A.0000 4400F170

011)

0113

0114

011 A MO

011 A 400:' T.43340

0117 A 0045 2738
t4 047 44
A ow 271;

41 A 00A B610i

A 000D D71:800

122 A 0117

A 0012 273P

A 0014 El7i3059

0125 A 001? cal



ENE

_UX

LOAD
 

LDA

-,m

BRA

DISCO1
 

LDA

STA

TST

BEf2

0,c

LOAD:

DMTA

BRA
r:4
z.th

304

Te'T
1 0!

nCri

LDA
sTA
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A g in? 2603

A 0)1i: 8E43Ac:
A tiyiJ .- A684

A (0.7A F:77004

A 002:: 2424

A ;j02•

A OU7 BWOO

4 i,'.4)2A 00117

A @t217, 2721

V.t 2E 8E0058

A 0031 ODC1

A (1033 26#3

A ki t35 8EffA8
4a,:=0

H

A ii(SA R77304

A 01130

A 443F .72::::1 7
A 044t R7t.,20

A 0444 411117

4 (14/:, 27it7

A04',77; 96C9

A fAtA E477(ql

A OV , Ti 200A

A 444F 86i13

A R51 9An5

A 053 97DF,

4 P.7601

4 4458 '29

A WA 94P5

crin5

A 405F R76012

A Wi2 ltEart3

A 0466 VCI

A WS 264

A WA

A 09., 1 PFCF

A 071 ;ESM

; 074
, po-, irnnt,5f;

W :-.) 44

LOAM

#RSTERI

PLATCH

CONTI

LCOMER DISPLAY LOCAL COMM. ERR.

LLATCH

RCVDSD ANY REMOTE nATA RECEIVED?

BLANK5' IF NOT 60 BLANK REMOTE DISPLAY

KOMERO

REUSE IF SO, FIND AND DISPLAY REMOTE COMB ERR.

LOAN

COMER

OtX

RLATCH

CONTI

STATUS DISPLAY STATUS

LATCH

RCVDOD

BLANKR SEE IF ANY REMOTF DATA RECE VFD

REMSTA IF SOt DISPLAY

RLATN

BRA CONTI

* IF NOTt BLANK R ;MOTF nISPLY ANin UNBLINK EtJM

KANKR LEA

ORA LOIS

BLOIS

STA DOUT4

RTS

CONTI LnA OFD UNBLANK DISPLAY

ANDA BLKDIS

STA BIKDIS
1-. TA

DOUT4

CON7 CTUF0 TABLE ADDR. TO

TST RBUFSE

FOIF CONT4

LnY CBUFI
-:O1T4 (:,TY TEMPI SAVF RBUF WII . FOR LATER

LDX taW4 DSW AMR. TO X

JSR DSWRil 6,7 SW VALUE IN BINARY

CON76 TFR A. FIND LIMI T BIT

LsRA
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0168 A 0074 44 1 SRA

0169 A U.,71,,.; 44 LSRA

o170 A WI: SB34 AnDA #1 IMOFF

?. 17 1 	A OFF 3146 LEM' PoY ADDR. OF LIM WORD TO Y
§172 A 00 ; .:.7' : 0 ANPR #07 FJNn THE PIT WITHIN THE WORD
o i 17,

VVO4 INC;

CLRA
0175 A OU4 1401 ORCC 01
c!J 17/., A 081:; 46 111 4

Luurl rkunm

0177 A 0097 5A nECP

7;'-; A il(3 K RNF i n0P1 LOOP TO POSITION BIT

0179 A 008A A5A4 ETA OtY

Q.4 	A W7. 27M PFID OKI BRANC'-i IF WITHIN LIMITS

01',.31 A 00H AFE TOONE LDA OFF

(1S2 A Or0 94n5 ANDA R!Knis OUT OF RANGE BLINK DVM

A (492 2004 BRA r:ONT7
0134 A 0034 ao: OKI ; OA ts01 TN RANGFt DON'T RIINK nVm

0125 A i096 9Aff, ORA BLKOIS
ral.,-,-r

01% 1 v1 F.'7D5 CnNT7 STA rcr'..,i L .7.'t

@1:2,7 A OVA R70312 TA nnUT4

c,;! ‘c,,9 A @toD lrECF t Ifi TEMPI RETRIEVE RBUF VALUE

01 2,7.!9 A 00k PDFP8 JSR GET?
O M A OA:: En6OK Sin A029 OUTPUT FinTH FRONT PAN. Va TAriFc;

0! ,1 A n46 961F LDA TEMPI

0.:92 4 fJ0,4S P760OC sTA muzcs

fe p7:'; A aop RFslot LDX #DSW2 USER DSW AnnR. Ti X

-W4 A HA
;
 

T-InFR82 JSR
t'. T7.--r;
X GFT RFOUEST,:n VOLTAGFS

4195 A 00D1 FD6010 STil AC 2P OUTPUT USER MONITOR VOLTAGES

0191, A 0(5R4 96rF i nA TEMP'

0197 A 00P6 13760tF STA
,,,....,
l'ilj4J-1

;)198 A W9 39 RTs

,Iirci
END,,, ,77
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001 004***4**************************************4********
0442

303 * DSWRD 52UPROiriNE

eoi4.
3405 * FUNCTION: GPIS itiPUT FROM nri3ISWITCHt CONYFRIs IT *
4;fl 4 TO RINAP, FORCE:: IT TO . SIF IF NOT IN THE*

404g 	RANGE 0 TO IP

408 * INPUT: DIGISWIMH ADR, .$

OOP 4 aATA FROM SPEC1FIEn DIGIA7CH

0#1@ * HuTPui: nESIRFL SWITCH REAM% TN

0411 . 	* AfFitX

CALLS: NONE

13 * rALLFn GET2nLY,

4 ,r,....,,

****************************k4* 4*******************4***

*****************SYMBOL nEFINITIO*********4444*********

0014

3015

017

PAIS

(419

002f *TEN IS THE DECIMAL NUMBER TEN

0021 A EA 000000A TEN El ,vl a

0022

0;23 *MAPCD TS THE HIGHFST BCD SWITCH VAL. PERMED

06724 A OHO 0004431 MA)TCT FOU $31

4025

24'i., *MAXBIN IS THE HIGHEST ;INARY VALUE PERMITTED

0027 A c;', OU ‘4004011.7 	MAXBIN FOU

042

cii2Q A i410 0010000 N ENT DSWPD

4434

0431

403='

043•

4034 A 0044 A l 	D3WRD LDA INPUT DIGISWITCH

(435 A 04r 43 COMA UNCOMPLYMi7NT 'AITCH

4436 A 044 CMPA #MAOCL.

4037 A 405 2.211 ;HT OUT RETURN mg 4. IF uu : OF RANGE

0i12S A 007 IP,39 TFR AfP PCB TO 21ARY CONVERT

439 A eoir ANDA *SF BY SUCCE'..:;TVE ADCITL:N
4040 A OiNT F1 LE:RTJ GET Mg IN C7::

0#41 A 443C F.',4 ! SRB

0442 A 044D '54

0443 A t 4

0044 A nOF 74;.11 I 00P1

005 A 0.011

4#46 A 0012 :BA !CirPI ADA #7N ADDS
041 7 	A 4k314 DEC=,,
4448 A 001S 217,F13 Pmc Lu0Pi
04'; A 017

0 . 054 A R12 861F OJT 1 DA itMkal t,..,: NO: SET A=

*****************sTART oF pROGRAM***********************

05: A OflA



26

AMEPICAN AU1 ,,iNATIUN ASSEMBLER
n-n PAGE 001

00,01 **************************************************444444
* 4

OW * ENnTR SUBROUTINE *

044 * *

4:05 * FUNCTION: HANDLES THE TRANSMISSION OF THE MIS- *
006 * CELLANEOUS INFORMATION AT THE END OF THF *

0007 * DATA FRAME, THIS INCLUDES THE ANALOG *
OM 4 LIMIT WOROSJ IRE MMMHNICATTON iTRIIR *

OR9 4 ctaa, THE RESTART ERROR COUNT AND THE *
RI@ * CR...: WORP, *
Otli * -INPTI N1RTB !COMERPf RSTERFJ CRCLOC *

ar * T-i.m7z ,4.40VE DATA TO LINK Li* TIMEOUT CAN *

012 4 CHANGE STATuS On. *

.. „,...c..). Af.Y,LXMIT *
0E5 * *

O W:. ********************H44444*****************************
(?Itft! *

OP :; 4
trn ***********o4****sy1Bo1 TIPIFTNTIA*********************

00:.:0 3-:.
471 *NIUE_ iS THE ADDRESS OF THE FIRST ENTRY IN A 4 . PT;
022 •::' TABLE CONTAINING ANALOG 1 -, -.MIT P.17.
0r3 A 3M 040010 N:RTPL DA: *, A

.:':-' 4 Q

024 . k
O25 :OIREND IS THE ADDRESS IF THE . LAST ENTRY IN THIS TABLE
0L i.:, A 00iN 00441: :: NTRPND : l.:M $13

0027 *

02}7: *LCOMF,' IS USED TO COUNT COMMUNICATION ERRORS
002'; A O M 0400P3 LCOMER Di :7,n3

4
*RSTER IS A HARDWARE COUNTER TO COUNT RESTART ERRORS

0432 A 000 O030; RSTER FQU $3000

0i133
034 *CR( Or, IS THE LOCALLY GENERATED TRANSMIT CRC:
00 4AA 4olut wi CRCLOC HU $1 1
t03: 4

0037 *LXMIT IS THE LINK TRANSMIT SUBROUTINE
0033 A 000000B0 LXMIT FQH SFIN4
0::

0041 ******************START OF NonRAM**********************



ENLIP

LOC91

LIJY

1_ DA

815,R

AIDA

A

CMF

BLE

I DA

ADDA
1
. 

A

LOA

ADDA

R T

END
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0042

r!:1444.

tn4/:,

;1 47

;41 042

iY049

0051

t

(i•, 8,

A @Ito 1t8Fto to
A ao04 A6At

A .00;56 ETFR00

A 0009 9Bnl

A 0tOR 97114'

A 000P 108COOri

4 0011 2FF1-

A. 0013 962,3

A (115

A 0418 9PD1

A 0 .014 97D1

A OtIC R67:104

A. .001F BCFBOO

A 0027 911J1

A .0024 FJR;00
4

t

ttN RIBL

+

XMIT

C.:RC:LOC;

#4 'REND
1, OOP 1

Li..7111MEF:

XM T

CRCLOr

CRC:1;C

RS TER

I T

LXMIT

INIT

FETCH LIMIT WORDS

XMIT LIMIT WORDS

UPDATE CRC

DONE?

NO: LOOP

YES1 CONTINUE

CWR

UPDATE CRC

(MIT RSTER

UPDATE CRC

OTT CRC
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****4*4*************************************************
my.

003 * GET2 SUBROUTINE

0005 f FICTION: READS TWO CONSECUTIVE DIGISWITCHES AND

* FFICHFs THF, REQUFSTFD ANAI06 VOLTAGES.

* RFCEVETI IAA TAkE AnnRFSSt IN V,

ues nIGISWITCH APPRESS IN X

* OUTPUT; !: IRS' 1. - BYTE' IN T FMR1 SECOND AND THIRD
1 n

0011 * ,

4.-4 4*41.4**********************************************

ai4

015
****************SYMRD. nFFTNITIoN***********************

Ogil7

iTFMP1 IS A TEMPORARY STORAGE LOCATION

0019 A 000t 000MIF TEMPI E.-4U SCF

OLA

U21 *nSWINC IS THE INCREMENT IN ADDRESS BETWEEN DIGISWITCHES

WC' A 1 i9 c10000a0 EOU $K40

0022

024 *T1PLUE; IS A TEMPORARY STORAGE LOCATION IMMEDIATELY

0i2F. FOLLOWING TEMPI,

oCf:, A ',34 Y; Moiti.fiEw T1RLUS EOU

N!,77
*nswRn A suRRIUTINF WHIIH READS A niGISWITCH AND

* FORCES IT TO $1F IF IT IS NOT IN THE RANGE 00 In

0i30 * 21 , DECIMAL,

0031 A 0000 00W70 DSWRD EIN $F170

W2

cA33 *****************sTART OF pROGRAm***********************-

34

435 A oon PnFlTh GET JSP nsWRD READ niGISW INTO A

'.7= 6 A M!, ,,: C6V, ',VENT', ! D8 *03 UNPACK TATA

0037 A 04.1:5 4 ,t, Utirrtt
-
trtl. ,...rr Tr C.7 ,11 op nu;i_kti A.C,.............el; L-YEA ,.., 

0 0 A P ,;:ii:-., 840F ANPA *OF

003,; *WOVE MASKS IN CASE CARRY WAS SET BEFORE ROTATE
f.,:44 :-:1 	*AND IN7RUCTION HA:::, NO EFFFCT ON CARRY!

eo41 A 0008 240E FCC EVFN1 BRANCH ON EVEN
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0042 A 40v-, Al MUL 601 INTO D

003 *DON'T 100K FOR CARRY INTO A SINCE PRCACT MUST BE 1BB

444 A 000 5C INCE1 DON'T LOOK FOR CARRY INTO A

9=15 A 001: I nD 04 FETCH DATA

446 A @OE 52 LLB LEFT JUSTIFY

H47 A 49 ROLA
.o4e A 0010 58 LSLE

,44 A 00114 LA

t050 A OW 52 LSLB

W31 A 001:3 49 ROLA

005'.-. A 0014 5:3 I SLE

05.3 A Ws 49 ROLA

0054 A W6 2005 BRA STFMP NOW GO STORE

0055 A 0018 3D FVENI MI IL 6A INTO D

0056 A 0019 ECAB LDD Doi FETCH DATA

457 A 001R C4F0 ANDB ii$F0 ' EFT JUSTIFY

0058 A 0010 DEF gEMP STD TEMP! STORE DATA

00,59 A i.101F 342900 LEA-S DSWINC.X FETCH NEXT DIGISW

Ot6'0 A 0023 PF170 JSR DSWRD READ NEXT DIGISW.

Ot61 A WA C6U FVENT2 443 SFE IF EVEN

0062 A oca 46 RORA

otte3 A ii029 84
: ANDA OOF MASK HI NIBBLE

0.164 A 002B 248 BCC EVEN2 BRANCH ON EVEN

465 A WP MUL 6A+I TO n

46,;- A OCK INCE

*RESUL T MUST u <=4BBI . SO NO CARRY TO A

0068 A 002F P.Ai LE@ D.Y GET DATA

10:-::! 4 031 4 ANnA itsOF RIGHT JUSTIFY
i174 A 0033 2W8 BRA CONT7

0071 i935 3D EVEN2 MU1 &A TO D

4 7 ? A 002 1.7. ECAB Lt DtY FETCH DATA

0073 A i438 44 LSRA RIGHT JuSTIFY

074 A ii39 56 RORB

f_475 A 0e3A 44 LSRA

f1076 A 002P 56 RORB

0(177 44 ! SRA

b-.4 7 A 00371 56 RORB
flo7 	A 003= 44 LSRA

0080 A 0$F RORB

W., A f.iO40 94.14 CUNT? ORA T1PLUS

*THE ABOVE INSTRUCTION PACKS THE DATA FOR OUTPUT

*To THE LIAO'S. FIRST BYTE IS LEFT IN TEMPI t AND

0084 *THE sEcoNn AND THIRD ARE LEFT IN D

0085 A 0042 3i-7, RIG

OCID T-Nri



0001$an 101W08aoutewtoel
HION.'31 Wa:-4 3H1 Si 101WM*Ot00

6C00
L1$If3AIVISimemv 8C00

g
eom snivis 1V301 2HI SI snivis*Lao

?cc)
csno] viswocow@ ent v gao

snivis A80W3W s,cum snivs 3H1 SI VISWn*tC00
CE:00

Ohlfie 1.01WV'd00t00000 000@ V an
Hi9N313HI SI ialWV8*ICIO

OCOO
emsno3 ISWVdoteoetoo mo V 00

Satat
i
	WV6SI ISWV).548Z00

ThJ$HIJJVDVITO8I0000 0(300 49,10
'03

.
A MIN .ii:-.w*;-iiT1 SI VI3V

-
1*SZOO

ta0
WISNOOVIOK:T4(.40 000

1
 V Eat)

10NiNC:
-
= vriV NNI1 SI Nni*Z00

'ZOO
T087$n

y
-1

.
VI3V0T0SZ0000 0-000KOO

Eai M/8It Losn sI tuvn*4-110
8100

008anoNom008Z00t014L1 V LT60

	

JiLL laiN071 VI3V

	

	si NO3VA*	5100
ST#0

*f********************NOHINLEG -10gwAS*****************

CIO@
ZI00

****************4***************************************ITO@
COO

.-j- hi
 13F6 

i
,G711V34000

3
.
40N:311r8000

*GNV Q331 si:Nn 01 '30111I'dVA:indi00LAO
(1

7
4133i SAW 4ad3 '300

T
A

4
AfHNI 

3
9000

* 7V1134 STZPVIIINI PNV'SISR1-27S W-10:N3.-4 :NOLLAAJSOO@
tie@

ENI08 ANI *C000
a00

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

TOO 39Vd3a13 Ø.JAI8318W3SSV NOIDACAV NV3183WV
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4

*ROMS', THE RC N STA .FT Annk.

ROMST $F04

4

*cKsur
CKSUM •i").12

-ROMSTA THE ;

ROMSTA

4

*ADCT1 IS AN AnC. WOR5

ApcTi

4AnCT2 AN ADC

AnCT2
rr.r.

*4FI •T3 1'7:4 AN AD.: -:.,PS7
A T? •;�

UXL
,

THE ADC 1Y!UX LATO'd
tifP:V! T

s $4200

4

ADOUT1 TL: 17;7 Cc.: -4Tt.

AnNT1 L.Tin T424';

4

.•
. nrsTA 7 : THE 7A.Tn ''T

ADCSTA EX

4

*CR IS AN ASCII Tt;P.FIAGE

EPU

43compT AN Ast-7,

ROMPT

*WAI T ' A wAIT CANT fY, ABOUT

WAIT1

*WAIT2 IS A WAIT ; -..:OUNT Lt ABM 45 Mr-CAO:I=, JOS

WAIT2 E.QU ;46

*UARST THE UART RESfl WOPC

IIARST

0042

0044
 

A PO 000GF
PO45

=1446
017 A .. 00i 0t00000
5048

eo45
0050 U. 4 VOW4-0.
0i51

i452

A Wi) 00fn 60
054

0055

cA(004
057

4458

0,)59
 

A 040 MiA20
0%64

a061

0#62
 

A 0-00 hin480

Ot64

04;:i5
 

A OcAt 0104E4,2
;3366

efth7
i79/„8
 

A WI? U40M4
IAA

0ri A 000
Ot72

0074
 

A a000 MOWE

eo75
7 ;
4;171
 

A 40k00

fo7a

ono A MO WW:103

00 r‘ 
-71

@.089
A 00 W117
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0084

0085

0086

04S7 A 0000 00000015

0088

0089

0090 A 0000 000002

0091

ei092

0093 A 0000 meeso
0,94

095

0096 A 0000 0060(108

0097

0098

0499 A 0000 00000018

0100

0101

0102 A 0000 00005000

0103 A 000 0000%i:10

0104 A OW 0000604

0105

0107 A POO 00010004

0108

0109

0110 A 0000 000WFF

Ji
0112

0113
0114 A 000 00000095

0115

0116

0117

0118 A OM 00000395

0119

0120

0121 A 000 (*low
0122

0123

0124 A 0000 0000F803

0125

4

*ACIAS1 SETS UP THF ACIA FOR:

* BIT : No PAPTIY, 1 STOFf NO I4TERRUPTSt/16

ACIA
•

1 EfP

*TBEMPT MASKS THE TRANSMIT BUF EMPTY

TBEMPT EOU $02

*jACSTA IS THE UsEP ACIA ATUS

UACSTA EOU

*:ACSTA IS THE LINK AC1A sTATUS nT?

LACSTA EQU tgr,

4

*cfMOCT THE SYNC MODE C:::UNTER. INIT VALUE =2

SYMOCT EQU 4,4E,

*nA0t DAlt riA2 AREA THE ni4 CARD giDRESSES

DA0 EU $500

DA1 EQU $580

EPU $6000

4

•* ALPS IS THE NUMRER OF LO PS REQT IN DAC INIT

DALPS E:2U $(36

*TOSTAK IS THE t AL TUi, OF STACI,

T3STAK E)U 743FF

*_INTEN SETS LINK ACIA FOF

* BIT, !,,10 PARITvt 1 STO/k

L1NTEN $95

*TINTEN SETS EF FOR

* B BITt NO PARI M I ?TOP , /16

UINTEN

*DOFF IS THE 11; SET OF THE 1: : IGITAL 1,;ORD IN THE DAC f:ARD

DOFF EOU $12

*nwRn IS ITH INiTIAL DIG:TAL WORD riUTPUT TAELF

nWRD Eaf $F888



33

AMEFICAN AUTOMATION ASSEMBLER : MIT 20 Dec 83 PAGE 004'

*INSEL IS THE LINK INPUT CHAN SFL. FLOP
INSEL EOU $2000

*1AIN IS START ADDR. OF MAIN FROG,

MAIN FrIU sF144
4

*TEMP Is A TEMPORARY STORAG't LOCATION

IP" EQU

*RICK IS THE LOCATION OF THE F000 RC m CHECKSUM

RICK EOU $F7FE

*R2CK IS THF LOCATION OF RAO CHFCC.liM

R2rK F(.1 $F681

T

*FROUT IS:TSAE: TO COUNT PROriRAM !OOPS WITHOUT A

* GOOD FRA

*****************ETART OF pRoGRAm****444******4*********

'NIT

MF RE CFIVED. INITJAIIZED 1'!ri

FROU

.

4

LDA ItUARST rii :." ABLE INTERRUPTS

5 DC'

UACON

LDY

LACON

#DATAB INIT
STA

LnU IK7FF7 f2,ETS EAC ADDR. TA81P

DP, OFF u,E1 GET e; vITS BITS
LDX OfY APfJ-!.. OF DAC TO I

DrGINI IF ABBR. THEN T.T.INE

VALPS SET LOOP CrLi'iTER

STU ,x++ 4.;7'-tRE TO DAC'S

SIB txi

EECA TEC OOP COUNTER

ENE LOOPB LlyY UNTIL = 0

LEA 24 '0111EN Ot PWNT TO NRI DAt CARD

PRA LUTA ANE , LOOP

DATAB FEIB nA0 7„4:i3LE OP 5AC ADDREa3

FD DAI

Fre DA2

FDP $0040
nx KwRn Nt,ITAL BITS INIT

LDY *D AB TAKE OF INIT. VALUES TO X

0124

0127

0128

0129

013@

0131

0132

0123

0134

0135

0136

0137

0138

0139

0140

0141

314?

0143

0144

0145

0146

0147

0148

0149

0150

0151

0152

0153

0154

0155

4156

0157

0158

C59

164

0161

4162

0163

4164

0165

0166

0167

A

A

A

A

A

A

A

A

A

A

A

A

it4

A

A

A

A

A eiecote

A 0000 0000F140

A 004 000000CF

A 0440 0000F7FE

m 0400 0040F881

A 0000 00f0001.19

(404 8617
44V B72W

Elisu
0008 108E0022

CE7FFI

HOF 06FF

0011 AEA4

H13 2715

0015 8606

4@l7 EF81

E7?4

001B 4A

26F9

01E 3122

2EF

it0•72

024 58e1
002i• 60130
WP
002A 8EF8K DIGINI
0029 102E0322 A

,h

1 06PA

LO3P3



CMPD
FNE

LFAY

CMFD

PE!

LSRA

LSRB

BRADt1M

RAMERR

STA

RAMOK CI RA
rto.
Cith

*ROM TEST:

R3NTST

LOOP3

SKIP1

r1

RPg-RR FLC PPPOR NOT vE; 7Y

LCOP2 LJC THRU At RAM
W,555 DeNL TWO Pf-' : S. YET-'

RA Y:Y '0:: FLAG P,.. 1 UK
DC !:ECOND '4-;TFRY

LOOP'
#RAmsTA 1%:; C

C1.11/JtU 

c:TATUS

RT,TST GO f;.! NEXT T,_'ST

NO rIJAR STATUS

KA-WS

IF SUM OF AL! iOCATIO

REK GET F000 FX!,' CiCKSUm

R2CK SUN WITH F-,0 ROM

TEMP SAVE RESULT

#KM,GT F",:IN LENGTH 10 Y

#Ra*T Pur . ,TART TO X

,w0CATI:L;

tX4-

CKT71 BRANCH IF NO CARRY

LOOP.: LOOP UNTIL DONE

TEMP SEE IF SUM CHECKS

ANTg jr OK GO TO NT,XT TEST

#ROnTA IF NOT OK SET ROM STATUS BIT

STATUS

!LLJ 71!.'

Annr,

STf
nY

LiI

CLRA

CLRB
A lir@

INCA

LEAY

BEQ

LDA

ORA
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0166

0149

0170

0171

0172

0173

0174

0175

0176

0177

0178

0179

0180

0181

0182

0183

0184

0185

0186

0187

0188

0189

0190

0191

0192

0193

0194

0195

0196

0197

0198

0199

0/0

0201

0202

0203

0204

0205

0206

0207

0208

0209

A S031 EEA4

A 0033 2709

A 0035 EC:31

A 0037 EnC8I2

003A 3122

A 003C 20F3

A WE CCAAAA

A 0041 8E0004

A 0044 108E0400

A 0042 EN4

A 404A 10A381

A 004t1 260E

A iN4F 313E

A 0051 24F5

A 0053 10825555

A 0057 270A

A 0059 44

A MA 54

A W5B 20E4

A 005D 8620

A 0.05F 9717

A 001 2003 .

A 0663 4F

A 0064 9717

A 0066 FCF7FE

A 0069 F2F88I

A 006C DDCF

A 004: 108E100

A 0072 IFIEFOn

A 0075 4F

A 0174 SF

A 0077 ERN

A 0079 2401

A 0079 4C

A 007C 213F

A 007E 24F7

A 0080 1093CF

A 0083 2706

A 0085 8640

A 0087 9A17

LHIRC LDU 04 DAC CARD ATA TABLE. TO Y
BFIJ RAMTST IF 0 TO U ILE END Q OATAB

tX+4 CO TO NEXT 'T ST

•::L' 3u1-7. tU LOAD AND ST6RE INIT vALUES
HAY 2 v 	P12!NT TO NEU' ENTRY 1" TAME

BRA LOOPC AO KEEP LOOPING
*RAm TEST: STORE ANP VERIFY T WO FIT PATrERNS
RAMTST LflD #$AAAA MT PATTERN TO
LOOP1 L #RAMST RAm STARI f: R, TO X

LEi CgLOT RAM LENGT

LOOP2
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023

0211

0212

0212

0214

0215

4216

0717

0218

0219

0.2"2ft.

0221
rem

0223

0224

0225

0226

0227
0228

0271

02:30

0231

02:3:3

f236
02:37

0240

0241

071:3

0244
0245
0246
0247
0248
0249
0250
0251

A 0089 9717.

A 008B 4F

A .08C R74800

A 008F 8660

A 0091 B44802

A 0194 8140

A 0096 260E-

A 00 . 9E 41.

A 0099

A 0i)9A B7480

A 009D 866e

A 009F B44802.

A 00A2 8120

A 00A4 2706

4 . 00A4 8604

9A17...

A 0
•
AA 9717

A O W 9E0600

A 00AF 8615

A (481 B72800

A 00B4 R7180

A 00B7 C602

A 04P9 843F

A Otiin B72601

A 00:4- F5280q,

A i9C: 2609

A 00C3 F5280

A OV6 26@A

A W2 301F

A OKA 26P

A 00CC 86N

A WE 9A17

A Wit! 9717

A 00D7 nee?
A 0 g.15 863E

A 007 871801

A 00CA F51940

STA. STATUS

*ADC BOARD:TEST::. SEE THAT 2 1...... ifTROL. B.:Ts

* gET IN AND OUT OK

ANTS; CLRA STORE t IN CONTROL BITS

: TA MYt.1... r

LDA . 	#AD;;.,1 84.7 IF THEY COME OUT O.
ANDA ADUT1 MA' KIS w.E wANT TO !.-kE
CMPA E:FE IF GETUP:RI:CT RESII
BNE .. 	ADERR I

iI 
t FLm EMOR

CLRA NOt. SPA üNE:i
COMA

sTA- MHXLT

LnA #ADi.j1 BITS

ANPA AnO7T1
P,MPA #ADCT3 riFT InRRECT RESULT

PECi. UARTST TO TEST

Ar;FRP LnA #APC:STA NO; -LAG ERR:11N

ORA STL7liS
STA STATUS

*ACIATST: SEE IF TRAt'2,SMIT BUF : * siCES FUL!
* ANn THEN FmPTY AFTE'r; LOAnIN A CHARATER

UARTST #WAIII LOA!' WAIT 1,0
LDA #AC,,AS1 151::::ALE ACTA :NTFRRUP-:::,;
STA !JACON

•

TA LAC0N
LPP TBUF EMPTY TES' WORE

LDA PRWT TE fiATA

STA UACIA sTcr BYTE
n77n UACON TBIF FULL?

BNE rACERR NO ERROR
f'.10171; LACnN YFS: WAIT FOR EMPTY

BNE LACTs1 ON EMPTY GO TEST LACIA
LEA MAR TIME

BNE LOOPU 1.00f, 1 4), IV TIME OUT
A,, r.C`rtr, LnA ilUArS:A ON ERRORt S:ATUS

CRA STA-6
STA

*LINK ACIA TEST
LACTST fli #WAIT2 SET UP WAIT

LDA #FROY,PT SEND PROMPT

STA LACIA

BIT? LA00 MUT:
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A GODD 2609

A OETF F5I800

A 00E2 2604

A 06.4 301F

A 00E6 26F7

A 0E8 8608

A WA 9417

A 00FC 9717

00EE 9617

00F0 1F03

00F2 4F

04F3

00F4 8E0400

04E7 1087040

00 PB Ele:

04Fil 313E

OOFF 26FA

0101 8601

0103 97D9

0105 8602

0107 97IB

0109 'PO

010B 9717

0100 4F

010E B72100

0111 8617

0113 B7180e

0116 B7290

0119 sui
011B 9A17

elln 9717

011F 8695

0121 B7I800

0124 8695

0126 872800

0129 ICAF

0128 10CE037

012F 7EF140

ENE LACERR NO: ERROR

1 00PL BITB LACON YFS: WAIT FOR EMPTY

BNE RAMSET ON PPPTY 63 TES' RAM

LEA: -1fX MARK TIME

BNE ! OOPL LOOP i c NO TINE OUT

LACERR LDA #1 ACSTA NOT Ok: FLAG ERROR

CPA STATUS
sTA C17.TH.:

*INITIALIZE ALL MEMORY TO ZERO EXCEPT

* ROUT WHICH GOFs TO ONEt ANTI

* SYNOCT WHICH GOES TO TWO AMI

* STATUS WHICH IS PRESERVED AS

RAMSPT STATUs PRESPRVE STAU

TFR

CLRA ZERO TO D

CLRB

LDX

LDY

STfl

LEAY

;NE

LD

STA

LDA

STA

TFR

STA

Lrcr
ro,

ETA

LVti

• TA
2,TA

LDA

ORA

LDA

STA

I DA

STA

ANDC

LDS

JMP

END

0259

0253

0254

0259

0256

0257

0258

0259

0261

0263

0265

02ft

0267

0268

'4269

0270

0271

0272

0273

0274

0275

e276
0277

V78
079

0280

0281

0282

0283

0284

0285

0256

0287

ON8

028q

0290

0291

0292
loco

0294

LOOPS

LCHINI

INTEN

PAMST

#RAMLOT

tX4-4. STORE ZEROES

-20' THROUGHOUT MEMORY

LOOPS

FROUT TO 1

rr

gliOrT TO „.

c\TOCT

tiff'

STATUS RES T ORE STATUE;

INITiALIZE LINK CHAN,

INSEL

CARST RESET ACIAIS

LACON

UACON

001 SIGNAL LOOKING FOR GOOD FRAME

STATUS

STATUS

MANTEN REA2Y LINK 
Ar.TA

1 ACON

CINTEN READY USER ACIA

UACON

VA: RrcMOVF INTERRUPT MASKS

#TOSTAK ENAPI F NMI BY LDS

MAIN
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0001 ********************************************************
0002

(1002 * LIMCK SUBROUTINE

004 * CHECKS MINIMAX LIMITS OF ANALOG VOLTAGES

0005 * INPUT:

0006 4 U-REG FOR ANALOG VOLTAGE

0007 MUXCT (LOC 15) TO COMPUTE BIT TO UPDATE

RANTRA TABLE, CONTAINING MIN/MAX VALUES

* OUTPUT:
g t10 NIRTBL, A TABLEt GETS ONE BIT SET OR RESET *

* ;ISO USES:
0012 A4tXtY

0@t3

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

0015

0016

0017 A 0000 eamalo MR. EU $0010

0018 A OVA N4W015 MUXCT EQU $15

oe19 A 0000F800 RANTBL EU $F8OO
002:0

a21

N22 A 6NO 10870010 LIMCK LDY tiNIRIBL STATUS TABLE OR. TO Y.

V22 A 0004 4F CLRA CALCULATEADDR IN RANTBL

ik 034 A 0e, 05 D615 LB MIACT
1
f25 A 0007 58 ASLB

P26 A P08 53 ASL;

3it27 A 0009 C3F8i1 ADDD PANTBL
A Kw nil TFR 1.1, X ADDR. IN RANTBL TO X

U29 A ME 9615 LDA MIXT FIND POSITION OF BIT TO UPDATE
003t A MO 84e7 ANDA #07 KEEP ONLY 3 LSB'S

OCI A 412 4C INCA
0 0 A 0013 5F CLRB

NI3S A 0014 1(401 CR.CC 01 SHIFT A IT FROM C THRU B
0034 A t016 54 LIMSH Rgn

Oii35 A 0017 4A DECA

Oh= A 018 26FC BNE LIMSH

W7 A OVA 43 COMA SEE IF LIMITS ARE PROGRAMMED
A i)01P, A184 CMPA

W9 A 010 270A IR BRANCH IF NOT
A 001F 11A381 CMPU tX++ CHECK LIMITS

0041 A 0022 2E1ij BOT NIR



38

AmFRICAN AUTOMATION ASSEMBLER ',ACK 20 DK 83 PAGE 002

002 A 024 11k3;; CMPU 00.
0#43 A a27 2D0D BC" NIR

44 A (i029 9415 IF LDA MI XT WITHIN RANGE OR UNPROGRAMMED
005 4 022, 44 LSRA UPDATE THE APPROPRIATE BIT
0046 A 002C 44 LSRA
0047 A 002n 44 LSRA
0643 A 02E 53 COMB
0049 A 002F F4A6 ANDB AtY
OtiO A 0031 E7A6 SIB 4 t Vhi
451 (1032 39 RTS
052 A 0034 9615 Nik LDA MIXT NOT WITHIN RANGE1

53 4 0036 44 ! SRA UPDATE APPROPRIATE BIT
0054 A 003 7 44 LSRA
WF, ; crua 44 LSRA
005, A 002 ,,1 EAA6 ORB VI
bil 57 A Of?32 E746 SIB AtY
005-:, A 00311 39 PTE;

END
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4041 ********************************************************
0402

@t03 * LIMSET SUBROUTINE

0004

* FUNCTION: SETS LIMIT BIT IN NIRat PER MUXCT

000 * INPUT: MAUI SPECIFIES WHICH BIT TO SET

0007 OUTPUT: THE SPECIFIED IT IS SET IN NIRTBL

0008 * USES: A,Ba

0009
4*******************************************************

0#11
OOP
il013 *NIRIBL IS THE STARTING ADDRFSS OF THE 'NOT IN RANGE' *

0014 TABLE ,

0015 A 0000 00000410 NIRIBL P1 $11#

0016

117 *MI Xi  IS USEn Ti KEEP TRACK OF THE CHANNEL TO CONVFRT.*

OCR A 0000 0000015 MIXT EOU $15

g021

0021 ****************START OF PROGRAM************************

o022

0023

(424 A me 8 .71010 LIMSET LDX #NIRTEL STATUS TABLE ADDR. TO X

0025 A NM 9615 LOA MUXCT POSITION BIT

(126 A Oil5 0407 ANDA *07

4:27 • e n7 4C INCA

e rs A 0008 5F CLRB

0 • 29 A 0009 MC MCC 01

0030 A 000B 56 LSSHFT RORB

OKI A @OOC 44 FrA

A O W 26FC BNE LSSHFT

0433 A i4OF -4 LDA MUXCT STORE BIT

•34 A 411 44 LSRA

0035 A 0012 4a BRA

f.136 A 0013 44 LSRA
0037 4 0014 EAS6 ORB AfX
0038 A 0e16 E786 STB At

0039 A eois 39 RTS
fii O40 END
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0001 **********************************************4*******
0002

0002 * LINT SUBROUTINE

0004
0005 FUNCTION: HANDLES RECEIVED DATA INTERRUPTS FROM *

LINK.
Ot07 * INPUT: LINK RECEIVED DATA ANC MISC. MEMORY
00K

ouTPUT: LINK DATA IN BUFFERS ' REMOTE RIAU ' AND *
0010 4 MISC, MEMORY LOCATIONS,
0011 f USES; A'B'X' S-STACK
0012
0013 40************4****************************************
0014
0015
0016 4****************gra nFENITIoNs*********************

0017
0018 *LINTCT IS USED TO TELL MAIN MEMORY AN INTERRUPT OCCUREDII

0019 A004 CO :M*9 LINTCT $19

0022
*SYMOC IST USED TO DEFINE THE SYNC MODE
* =3 MEANS I3NORE NEXT DATA BYTE

j p _ 4 2 MEANS LOOK FOR FIRST SYNC WORD
0024 4 -I MEANS LOOl f_ FOR SECOND $INC WORD
0025 .7- 0 MEANS IN SW

A 00iN oemiu St 
f3 r

SIB

4s'y NTBL IS THE ADDRESS OF A TABLE DEFINED BELOW
c.129
E F 7EL THE ADDRFSs OF A JUMP TABLE DEFINED BELOW
44,tv.:q

*HnRCT IS USED AS A POINTER IN THE DATA FRAME
* =4 MEANS LOOK FOR FIRST SYNC WORD

00:-4 * =3 MEAN 100K F3R SECONn SYNC WORD
0035 MEANS LOOK FOR STATUS WORD
4(431', 4 =1. MEANS IC&, FOR BYTE COUNT
0037 4 =4 MEANS Liyx FIR DATA OR CRC
0438 A WM OVAAID 8fR•T EQU
0039
O W fRCVDAT IS THE ADDRESS OF THE LINK UART DATA BUF
oec A O M 00014! RCVDAT EOU $1801
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*BYTECT IS THE DATA BYTE COUNTER

BYTECT EQU $1F

*RICO IS THE STARTING ADDRESS OF A DATA BUF.

BUR EN $20

IRBUF1 IS THE STARTING ADDRESS OF A DATA BUF.

RRUF1 E110 $74

*RBUFSE IS A POINTER TO THE ACTIVE DATA BUFFER

RBUFSE EQU $C1

*CRCCOM IS USED TO STORE THE COMPUTED CRC

CRCCOM EOU $C3

*EICRCCT IS USED TO COUNT THE NUMBER OF BAD CRC'S

BCRCCT $c5

*REMSTA IS USED TO STORE THE REMOTE STATUS

REMSTA ECU $C9

*FSYNOK IS USFD TO FLAG A GOOD FIRST SYNC

FSYNO EU $111

*STATUS IS USED TO STORE THE LOCAL STATUS

STATUS FOU $17

*EMT IS USED 
Ti 

COUNT THE BAn SYNC WORRS

BSYNCT EOU
4

*FRRDY IS USED TO TELL THE MAIN PROGRAM THAT A

*COMPLETFI GOOD FRAME HAS BEEN RFCEIvED.

FRU)/ EU $C7

*LCOMER COUNTS COMMUNICATION ERRORS

'COMER EQUO3

*RCvPIR IS AN INDEX USED IN STORING RECEIVED DATA

RCVPIR EQU $DF

*UPDATE IS A SUBROUTINE THAT UPDATES THE ANALOG AND

* DIGITAL OUTPUTS AFTER RECEIPT OF A GOOD FRAMF.

0042
0443

0044 A 0000 0O04001F

445.

0046

.0047 A 0000 00000020

0048

a#49
 

A 0000 00000070

051

452 A 0000 019000C1

0053

0054

0455 A WO 000000C3

0056

0457

0058 A 0000 00000005

0459

0040

0061 A 4 't 0000001_0

062

RI63

0e=64 A (41 00 0e00000

065

0066

0067 A 000 0000017

0068

0069

0070 A 0000 0000000

0071

0072

0073

0074 A 0000 000000(7

0075

et76
0077 A 4000 MOODS

008

0079

0080 A 0000 MOKTF
0081

(1483
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A 000 0004FITO UPDATE $FnFO

4

**********START OF pRoGRAm******4***********************

0484

00E5

009A

(A87

0088

0089

0090

0091

0092

0093

4494

0095

a96

00,7

0098

)10

met
Oli;*

0103

0104

01t5

j106

107

:310E;

-fe 109

0110

0111

0112

0113

v.
:1 4 

l C,

0116

0117

(1119
oro
0121

0122

0122

0125

A 0000 Agl:'

A 0002 0024

A 0404 0029

A 0006 0045

A LOOS 004A

000A •A 0K

A OKA

A 000F @off
A orio
A 0012 1450

A 0014 %IF!

A 0016 48

A =417 8E0000

A 001A 6E96

A MC 8E.1:10@8

A COIF 961P

A i',421

A 0022 6E96

A 0004 R61901

A 0027 317E

4 029 249

A 002B OAIB

A 002n 2W

A 002F 971C

A 0031 70127

A 0034 0C18

A 003/, 7=;127

A 0039 B61U1

A 003C 8I7E

A 003E 2602

A (140 GAPS

A 0042 7E0127

A 0045 0A1R

A 0047 7E4127

A 0044 84141

A 004D 0D1F

A WTI_ Fa8 SACO

A FTA.; sYNri

A FDR SYNC'?

A ETB SYNC2

A RCVT131 FDB HORCN
A FrA HDRET1

A HDRCT2

A FDB HEIRCT3

A FDB HORCT4

LINT ORCC $50 MASK INTERRUPTS

LnA SYMOCT JUMP PER SYNC MODE TABLE

ASIA

LBX #SYNTBI

JMF [A,X)

A SAC@ CCVIRL JUMP PER RCV TABLE

LOA HDRCT

ASLA

JMP [AtE

SYNCI LDA RCVDAT SECOND SYNC?

CMPA 07E

BNE NOSYN2 RRANCH IF NOT

DEC symou SYNC ACHIEVED

I DA #02 UPDATE COUNTERS

STA HDRCT

JMP cost

NOSYN2 INC SYMOCT GO LOOK FOR FIRST SYNC

jMP OUT

LTA RCVDAT

CMPA #$717

NOSYNI NOI KEEP LOOKING

DFC SYMOCT YFStIOOK FOR SECOND

A NOSYNI JMP OUT

sY
t
	E YMOCT SKIP THIS DATA BYTF

JMP OUT

HEIRC -P. Li RCVnAT OFT DATA

TST BYTECT CRC?
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Q126 A 044F 2719 BB CRCTST YEMO TEST CRC
er27 A 00t1 ROF LDB RCVPTR RCV I D DATA STORE INDEX TO B

0128 A 0053 8E0424 LE11. #RBUF0 NOtSELECT BUF FOR DATA STORE

o129 A 0056 OKA TST RBUFSE

C.34  A 0058 2702 BEQ STRCV

0131 A 8E0070 LOX CBUF1

0132 A (050 A785 7RCV STA RIX STORE DATA

0133 A 0 .05F OCDF INC F' VTR INC THE INDEX

0134 A 1061 OAIF DEC BYTECT UPDATE BYTECT

0135 A 0063 913CJ AnDA CRCCOK UPDATE CRC

013,:, A 0#65 97C3 STA CRCCOM
0137 A c.1. 07 7E4127 A JMP OUT
138 A 006A 91C3 CRUST CMPA CRCCOM RCVT . CRMOMPUTED?

c .3',9 A . 0 . 06C 271C BFQ GCRC YES BRANCH

)140 A 006E 8602 DCPC LDA *02 SEE IF <2. DAD

0141 A OM 9105 CMPA RCRCCT

0142 A 0072 HOD WI LT2BAD YES PRANCH

0143 A 0074 8603 1.11A #02 NOf RESYNC

0144 A 0076 971B ;TA SYMOCT

0145 A 0478 8601 i nA #.01 SET $TATUS BIT

el46 A 007A 9417 ORA STATUS

0147 A 0071: 9717 STA STATUS

..148 A 007F 7E0127 A JP OUT

0149 A 
;t

LT2PAn INC BORCCT UPDATE BAn CRC COUNT

0150 A 0083 86i4 LOA #04 SET UP 7 RECEIVE SYNC

in:51 4 00S5 971D STA HDRCT (DON'T FLAG DATA RFADY)

0152 A 0087 7E0127 A JMP OUT

0153 A wA 86;14 GCRC .LIA *04 GOOD CRC'

0154 A 008C 97 1 E STA HDRCT UPDATE HORCT
alcs A 0i707 OFC5 CLR 5' Ft CLEAR BAD CRC COUNTER

(156 A 0090 9617 LDA STATUS

0157 A t) ANDA ittFE CI.EAR 'LOOKING FOR SYNC'

0158 A
4

T

STATUS STATUS BIT
A159 A 0096 ODC1 TST RBUFSE UPTIATF BUFFER POINTER

016e A 0098 270F BEO SE0

01A •  00-9A 0FC1 CLR RBUFSE
0162 A 009C ODCD TST BSYNCT UPDATE DATA

0163 A ,C109F 2601', BNE NONEWI NO: GO JUMP OUT
01,4 4 (40 8F070 LDX itRB1F1 YES: POINT TO DATA

1 .42 A c.) A:-.3 BOFDF:; JSR UPDATE GO UPDATE

c)166 A 0c)A6 7E0127 A NONEW1 JMP OUT

0167 4 @OA9 4CC1 SPO INC RBUFSF



44

AMERY:AN AUTOMATION ASSEMBLER LINT 20 Dec 83 PAGE 005

A 00AB itfkr!

A 00An
/L, 004 8E420

A 00B2 BLIFDFO
A 00;5 7E0127

()ORR 86181
A OFR 4A
A 00BC 971F
A 00w 41:
A OORF 9BC3
; OKI 97C'D
A 00C2 0A1D
A 001:: 0:T1F
A .,C7 7E0127
A OKA 1361801
A WTI 97C9
A WF 4A1D
A 00D1 97C3
; Or? 2052
A 03n5 Wc801
A WS ';::17P,
h 2AA
A ii0TIC fwr:
A OODE
A 2A2

A 00E2 OECD

NT4 2041

A 00E6 OCD.::,

A fff.

A 00EA

A OilEC 2FV,

fr OikT OCCD

A 060 C.A1D

A 00F2 2033
4 W4 ',3642
A 00F6 ')71B
4 00F: 8(411
A 00FA
A 00FC
A WE 227
A 0100 Pf,i1801
A 010.7:; F;i7E

CST BSYNCT UPDATF nATA?

BNE NONEW2
TIX #RBUF0 YES: POINT TO DATA

JSR UPDATE UPDATE

A UM JMP OUT
HDRCTI LDA RCVDAT

DECA STORE RYTF COUNT
BYTECT

INCA TnATF

ANA CRCCOM

CRCCOM
DEC HDRCT UPDATE HDRCT

CLR rv,iinrn INITILIZE RCV BUF POINTER
JMP OUT

HIACT2 inA KVDAT
STA REMSTA
DEC HDRCT

.
72 044 CRCCOMt-T,

r
r.fri gIT

HDRCT3 LOA RCVDAT

CMPA #$7E

BNE RSYN3 NOtBRANCH

nFc HnRCT YES:
• C•T FSYNOK WAS FIRST SYNC OK?

EINE FSYNRn NOOANCH OUT

Cj
,
	PSYNCT YES CLEAR BAD SYNC COUNTER

FSYNRn BR A
IMN2 INC LCOMER

LDA #02 SEE HOW MANY BAD SYNCS
CMPA BSYNCT 2 OR MORE RESYNC
BLE RFSYN3

2:INC BSYNCT LFSS THAN 
DEC HDRCT tlUST HPDATE COUNTERS
BRA OUT

RESYN3 LDA #02 SET SYNC MODE =2
STA SYMOCT
LDA #01 SFT STATUS RIT=1
URA STATUS
.7.0m STATUS'TiC

RRA OUT
HDRCT4 LDA RCVnAT FIRST SYNC?

CMFA #$7E

RECFIVE STATUS

UPTIATE HnRCT
INIT CRC COUNT

SECOND SYNC?
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i)210 A 0105 .".,' 06 BNE BSYN4 NO BRANCH
4211 A 0107 '14 . 1 OR FSYNOK YESt UPDATE COUNTERS
K12 A 0109 0A1D DEC HEIRCT

f:! 21,.; A 010 201A BRA or

0214 A 010D OCCD BSYN4 INC FSYNOK FLAG BAD SYNC
0215 A 010F OM INC LCOMPR INCREMENT COMMUNICATION ERRORS

0216 A 0111 8602 LDA #i2 MOW THAN 2 BAD SYNCS?
K.17 A 0113 91CD CMPA PSYNCT
0218 A 0115 2F06 6LE RESYN4 YESt RUM
4

19 A 0117 K.T.. D I Ni.: BSYNCT NO,UPATE COUNTFRS
0220 A 0119 0A1D 5EC HDRCT

;In 4 ill8 200i BRA
nnA

;KIT
1

22 A ElD 8602 RESYN4 LOA #02 SET NiSY MODE =2

4223 A rilF 'IP; S1A SYMOCT
0224 A 012 41 %C, 1 LA #01 SET STATUS PIT
022'; A 0123 9A17 ORA STATUS
ii2, A 0125 9717 STA STATUS
022': A fi,127 1 ..1. AF OUT ANDC $AF ENABLE INTFRRUPTS
i)222 A (3129 A Rif

02:9 END
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g ni **4-0:=**44**********44******4***************4.4444.4-v!*

Oei.)2 *
M

gr‘'-,-7
° * ,PM-i-,N1 31T.::'..=TINE *

‘.”) 4 * ..,

(1405 * FUNI-711:Alf 2i1SE L:) e'4:2,
7:

 -:; -::.E.::-,ET L', Lli T 7.1...; P;EVFNT *

''.*:.)1.-., *
r , C r 7 ,.....1.,---t...- -,,c .

i'''...i... , . ...,1.
7. rtiii ,.......,r4 , i

l,) :: !, L...

0i07

00Us

'OATA L:NES_s

* i:7,PUT: FRaj r : ,k...:!:.'4 7 i4 ', N":31,.:= h • GOIJI: DATA

009 I.
FRAME HAE, 2:'.......i.' N Af."4:.1)E.

C...', 01 *

-011 *

Oc.:12 *

041::: +

ROC,RAM LOOF!-. , ''',..'; ' 1. '-...,:y. , f,

[J 1JT PUT : ChAJAP STATUS Wil:RD ;:i.; C'....HK31,,J,kr,-,., k

i' .- 14 * c 'r ''' : : c
...:

0015 *
- 7nTifr. nl- 1 ifrc.--,,,T7 :2,7, p ,
-, H..i 0).7, DI, , l

y- L
q-1- : , idib kilf-i ,:,i, OC!:7..,..: ...._,...,,,,

0 1A * U!--2,FS: P --":.

i
0

1
7 4 CALLS: t;ONF *

0013
.„._ ,.... ,Irm''.. L

. 
t,,t..t.s.:Li

0019 * ..,

0020 ***********4**444********44.******4*********************

,t i...:A ip 
1

*

0022 *

fi ."..'...:::. **********4****ymBOL ,rz-,.,,,j,,JL,,,-,tii,*******;:**********k

e 74 *
042': *!== X7 CFCTS MAIN LOC;P:: 14I TK1JT 4

f7)02,', A 000‘..! U0400P9 . 	FRO!iT EC1U Sa9

;47,7
102S *STATUS " T"r

'T..7;THS wnPn),
0429 A ig00 WW301 7 	STATJS $17

1.?: 030
Cli131 *Ci-ANT IS A OF THE SELECTED LINK Cf-ANNEL

0i337 A 00000DB CHANC

033 4

-*INSEL HLECT FLOP

435 A MO MO200 INSEL 120iN

*RST'Th:: IS THE AJTO P{F•

00:32 A000) 006)1• RST' ff

0039 4:-

Ot34 *CHOOD TS THE. C gWEL aff

0041 A MN, HOME1 CHi EPU $P 1
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*OHi.
r.

:
-
S1 I S TH

F
 c.:HANIC 'ESTEF , FLA3

A1.0.00 0O044OF .4 C41TST

**********4****sTART oF PRFGAM444.4**:****4444i4******0

A 4M Pe000F7

A O W 04004ES

ORTT .EPII $F2

*CHO 
j 3 HE ,rAi4

$E3

*14177 is 7-1E ANE I
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OM?

0043

044

0445

0046

047

(1048

0449

i71 t50

Of51

i'1 OFC

053

0E4

Ofi55

0054

0457

OrC

ik

Of6?

001:3

0#64

4056

fiALo

F369

OCC:7',3

P71

072

;q73

N74

fAs:

0476

iq77

4C78
t;11 47Q

'MO

081

0082
41),r)

RSTD1S AUTO RESET

FROM' e
• FROUTa

FROtIN

.8.RANCH
NO1. .

A OHO B71040...

A g Or, Of& •
,74=

A i4 41

kON7 2D4S-.

A lq 09 OCD9
A 4 1

;;I A :=0Ji

Annr,
ti F.7

A F. 779

A OW, 4F
rA44

P

A i2

A OC; 97g4

A 6:3:2

A 001 260(7.'
(WA

r
1:

A OE': c27DP
, n-7,6AA
h

A-r!h

A W?

A n2"7:: ri-71

A 007:5

A 027 2,61

A Or" qA17

A Oi128 9717

A W2.5 HYI

A @VP' 39

TST

BE

I NC FRCUT
7er,

RETURN

CR-1)7A
 

TST

Nn:
ky,

;TA CH11:i0

13NE
mn.,.
,-1.1/047

• TA

INC

CHOT1 TC.T CH0GO

frtfr.

LTIA 44.243

CRA

STA J010.,1

IN • FR JUT

A ni0 :

YE ANCH

11 rr.:,T7n;.„. 1 .

CHiZ
Tr,-,Tr"p

r: 
77.-C 

f 
..".0

CHANNEL O . GOOD
v:c. C'r.,A WY

NO: SET DAD CHAN 71JUS

COU';
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0$EF bk=

FP 1 cout,;tT

AMFRICAN AUTOMATION iL,, Sc, MS! FR

0084 A 007:0 36FF

0185 A 0032 9417

00R;', A- 0034 ,717

otR7 A 0036 09

CHAN I liOW

YE: DR4:NCHENE f,

t "i

FROUTN TS' CHANI
rli I ,-,
'..!N .

EE3 1_1100N2
4 1, !Ct t

T:-.7
i2, 1 C.:HOTT CHAN .•'., IF.c.::-T,7, -

P,N7 CHOT2 ti17. 7., * L, AN,r

:-. Ti,
:::,; fi r:HANI
i: -TA

L1,-...q...t..

INCA

STA
f-r,.-, ri'T- T j 1 FROC' : I

RT.:3

CH460

1:4G2

NO:

INSEL
•

rtjti f.;;;T

CHIGL';

CH1T'J

,—, a :
rAtimn

C:kAN

ro." ri
11 ' . r1:0117 '",,ou,

48

089

OPii A 0039 4F

4091 A P34 4C

0092 A 003E T-TE1

0493 A OnD 97E2

0i3 q4 A 41=' ,'" KE4

ec,9 A P41 248

WI; A 013 ?72000

0097 A f104i2, 97DS

O M A 004? CD9

0099 A 004A 39

0100

WI A 004B OE

0102 A 004 26E1

01(•3 A 'WI 20E16

01@4

OR5 A OF1 nth?

0106 A 005 27?0,

0107

ein A 0055 nE2

0109 A t, 077 26@A.

011 A 0 415 c1 4F

0111 A 005A Tini3

0112 A 005C ;7200

0113 A P5F 4r

0114 A OE@ 97139
p l c fr, mk t, -i).0

M

0117 A 043 0DEI

@113 65 2619

c5119 A 0067 4F

0120 A WS ?MB

A V6A P720E9

0122 A gq0 97E1

C23 A 00o: 7E2

0124 A Orl 97P

0125 A 1077 974
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0126

0127

V.:28

0129

0130

0131
t-7x7.*

v

0133

0134

0135

0136

0437

0138

139-

0140

0141

0142

0143

0144

0145

0146

0147

0148
A4,,n
1,1147

0150

0151

(1153

0153

0154

0155

0156

0157

0158

015c

q16@

01(7,1

C62

e163
4164

015

0164

ett-.7
0168

A 0075 ;?401

A 041 7 97D9

A 0079 %11

A 007E will.

A 00711 9717

A 00.7 39

A MO 4F

A 008t q7DB

A 033 137200

A 0086 97Dc

A OK? Y7E3

A 048A 4C

A oen =r7P4

A 000 2098

.A 408F

A . 0091 260A..

A- 0493 4F
A 

=
" C'',.: e,1

vv:,4

A 005 97DB

A 0097 B720(4

A 009A 97D9

A 009r 39

A 00' 0E•

Ki9F 240A

A 041 4F

A 002 4C

A 00A 97DB

A ilA5 R7200

A 0eAS 4F

A 00A9 20C2

A ila n
A rvh.:1

A 04C 97n9

A WE 97F1

A 00E 4C

A 97E2

A 0i0 97DR

A OORF) P72004

A EC 16FF417:

#01 SET FROUT=1

FROUT

SET 8An CHAN AND- LOOKING

STATW:: 'FOR SAC STATUS

STATUS

CHANI SWITCH TO CHAN ti
rh,A:n

FROUT SEY PP FOR FROUT:1

CH1 1 .,D INDI.1..ATE CH 1 Pk

INDICATE CH 1 BAD

SE ruAh,
nh, , h0;

CHITS? .CH 1-TESTED ?

CHIT2 YES: HANCH

NO: SWITCH TO :CH. I

CH M CHANNEL 1 GOOP ?

CH162 YESf AANCH

NOISWITCHK

CHANT

'ASP-

RESET ALL FLAGS

BOUT2 ANn BAn CHAN STATUS

SET UP FOR FRNT:1

PROUT

INDATE CH 0 BAD

CHOTST 	SET CH PAD '..

CHAN! SWTTCH TO CHAN I

INSEL

MUT1 SET BAD CHAN STATUS

1.nA

LDA

ORA
,TA

RTF:

P14107:'.' CLRA

I 4.4

STA

8Th

STA

INCA

STA

BRA

• OON2 IST

ENE

CLRA
ite4

STA

STA

3TA

RTS

1ST

EINE

INCA

C:TA

L. RA

RRA

CH162
 

CLRA

c:TA

STA

INCA

STA

!E TA

STA

LBRA

END

;our!
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(MI ********************************************************
UO2 * *

0003 * LXMIT SUBROUTINE *

0004 * *

Of.305 * FUNCTION: MT:::: A RYTF IN T•P IINK UART DATA PUP. *

(4 . 06 4:- TIMFS OUT IF UART IS NOT RFADY SOON *
1 ;L

7 * FNOUGH., 12 nA7S STATUS RIT 3. *

0008 * INPUTt BYTF IN A RFO. *

UK * OUTPUT: i4F INM LINK UART DATA BUFt IF NO *

MO * TIME-W; UPDATED STATUS BIT *

all * USES:
7, \--7.:,, ,

,
*

O W
.i.:, *

OM 04**44******44****4************************************
6014 *

M.5 *

0011 , 	*STATUS IS USFT TO KEEP LOCAL STATUS INFO

001 7 	A (4n 4004417 '":.;IATIIS FOU
ki7
Z..1/

3 i 8 4-

NI9 +LIX;ON IS LINK UART CONTROL REG.

Wlb A 630f: @faI800 •UCON EH $1804

021 *
:•!? *LJDAT :.1 L.:!NK UART DATA REG.

0423 A 2'40 000t37801 .:WDAT

,,,

Lud 11841

0024 *

A,L... *

********************START OF PROGRAM********************

Or7 *

028 4

0 0 A 4000 8P400A LXMIT LDX #1404A ST UP TIME-OUT CIR.

0034 A 003 Ca2 LTA #42 TEST LUART READY

Wi A 0045 F512u; NA1T RIM Lo_o--4

et37 A 0008 26it2
,,r,
:

.
1

%
L., SFN11

4 00SA 301F Lr_elA -1pX BRANCH IF NOT RPADY
q'.3T A 440C 26F7 ENE XWAIT

MO A 4.40F 17,48 XTOHT --LT= 08 TIMF-TT sTATUS UPDATE

0036 A WO DAP ORB STATUS

067 A 
4$

i2 fl71 7 	:::=TR STATUS

0038 A 0014 ':::' : 9 RTE;

Q.J W A 015 P71801 SEND "A7
,1

m i UDAT SEND DATA

440 A POlE: 1.617 OF OF UPDATE STATUS
:-11 A 00:A .0417 ANDB STATUS

042 A 001C -F STATUS

(04'3 A 001E ':.,,' RTS

444 ENn
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0004 .. **************4************44**********4444*************

oe02
1 7STER SUBROUTINE

0044

* FUNCTION: TESTS ALTERNATE LINK CHANNF!. IF DATA IS *

@NM. RECEIVED AN SWI TO LINT SUBROUTINE Is *

7 .. * EXECUTED TO PROCFS9 IT

••• INPUT: CHANI, CONTAINING INPUT CHANNEL ACTIVE *

* OUTPUT: 7:•1NGES CHAN T.; 61VES nATA BYTE Tn LINT IF*

0i)10
4
	3NE IS RECEIVED, INDICATES TIME,OUT In *

.;•711 1.1 CALLING PROGRAN1 :FRO IN X -R76.

U112 4 HT:'

0i7AS * CALLED BY LPMON

.0 .;";, 11 -t CALLS':

4

0016 ********************************************************

(44.-11
******4***4******symBOL nEFINITIoN*******4****44********

‘-', K *!INT7N FNAPLES RECEIVE INTERRUPTSt EFL, NO PARITY

0022 4 1 ',3
T
OP 

P
I
T OPERATION OF ACIA

0t22 A im,43e uo p ip95 EQ!..! $95

C4324 4.

orfi *LINCIY-...1 1:3 LINK ACIA CONTROI RFO

Or6 A ',34 ,0 LINCCN EQU $1800
,'4427

*CHANT IS MEMORY IMAGF. OF CHANNE! sFLFCT MT'

A 'ON) .1 04T113 CHANT, FOU

*INSEL IS ADDRESS Jr LINK CHAN. SEL. POP •

0032 A 0400 C.1002000 fr4SEI FOU $?044

4434 *WAIT IS A 34 MILLIS P OND WAIT F.OUNT'

4:7 A @OiV 4AIT Er.;!U
4

*****************START OF PRAciRAM**********4*****4******

oe38
A ,..;,(Q; LTSTER LUA #$17 DISABLE LINK INTFRRUPTS

064 A 00%2 P.718i0 T0 LINCON

t ti.. 1 A0Kfr.-7, 4F CLRA SWITCH CHANNEL



CHANT

rONT

COW 1

LOOF1

TUT

CHANT

INSEI

#ii

*WAIT

-I f

TOIIT

LIWON

LL,u!

r

#1 7Nr-:-N

L I NCON

-) 42 A 000i, ODnR

0043 A000:-.7...
•

44 A @. 0;)A 40

6;349 A Oii0S 97DB

0(i4.7 A rr"-:

A 0010 aqi
A i3012 8E4:753

1/049 A 00ff 301F

Wl.; A 2706

Ni51 A 019 6518•
4 ;Ali'. 27F7

005 -..: A 3•

.4 4 A ';';',3": F

A 0021 ;71800

A f:024
ni

STORE CHAN, IMAGE IN MEM.

SWITCH CHAN SEL FLOP

7 UP TEST

NFCt: TIME OUT

DATA RECEIVFD?
rc OOP UNTIL PIF OUT

YES GO PROCESS

ENARE INTERRUPT IN LINK ACTIA

52
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******************04 A***************44***************

0042

(103

0004

(AU

0006

0448

0009

øi

0011

4#I2

0413

(414

(115

(416

017

3018

W9 A OM (100;FE6ii

0022 A 000 000F;30

H23

0024

0025

026

OK? A 0000 PIOF500

028

OK9

0K4

(?031 A WO 4(6FF)40

0r2

0;34

WF., A 0W OW-B58

036

Or7

:1032

039 A OW U(1;FCR

00p0

84t

* MAIN ROTINE

* FUNCTTON : CONTROL PPOGRAM FLuw

.. INPUT: NONE
* OUTPUT: NONE

USES: NONE
CALLS; LPMON,fNCTRfANACTRjJIGINT.i.ENDIRDI:---7Y,

CALLEn BY NONF (FNTRY
L

RIJJ■

*******************i********************4i************

*4***************3y1BOL flFFIN:710N*****4**K4.*******

* I PMON TS A SURRAUTINE . WHICH MUNITORS VAR:W:4. PARAME7S

* ONCF THR1J EACH MAIN PROGRAM LOT

L'MC E $FE4
4

*3=TR TS , SUBROUTINE WHICH . 'T ANSMITS TH7 Wnrili,.
rnt.

4:FR2,0

*ANACTR IS A SHPRONT INt. 	7RANSMTTS NOTIRFR

* OF BYTFS AND ANAi 00 VALUE. * AS WELL A .; CiATROL

* ANn MONITORS ANALiG AMIS:713%

AWAI
•

FR EC! $F54

*T1I6INT IS A '.7 1.12ROLTINE WHn 4CMREE AN5

* THE DIGITAL INPJTS
DIGINT F;;IJ

*ENDIR TS A SOW> AD.' , AN':;•ITS AD THE c.T1,777

* Al THE END OF THE DATA FRAK.
ENDTP Fa: V258

*DISPLY IS A '3URPOUTIIE WHICH ,et FRONT A?'" PANELND

* USF:.
nT

C"' n V
L:

*UPDATE IS A SUBROUTINE UPDATES USER OUTPUTS WHEN
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1442 * A VALID FRAME IS RECEIvE72

0447= A 04;y 0 6100FDFO UPTATE FOU 714:DE0

0,134 4

0#45 *****************9ARr oF pRoGRm%x****************4****

O W *

0047 Acpcy 0‘,,, BrIFFIA
tiATO

i'ilii
1%,--%
) .:s 7' . LP,ION

0 :448 A 00 ,,,,1 3 FYYP30

449 A 0 2no 2DF501 JSR ANACT

005 A 00V EOFH40 JSR
nT,---Tt,,,
.1...,! LL.A,

0051 A 00C ETFB58 ..2::-.2 ENDTR

Oit 52 A Okr E!,DFrE4)

0;53 A 0,112 20EC
z„,.

1;;Th

Cii)54 L-L.
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0601 :.********************4**********************************
00f2 * *
Oit43 * SYNCIR SUBROUTINE *

0004 * *

0005 - ' 1,. FUNCTION:TRANSMITS THE LINK SYNC BYTES *

00ii6 .. ..*.... INPUT: ' NONE .. *

¶)' -7 * OUTPUT:.. SvN0 WORDS TO LINK UART .. *

t448 * USE'..':-,: ititLXMIT *
no9 * *

ovii) **444,******************.********************************
0411 *
0012

013 -*****************SyMEC YENITIONS4********************

0C4
OK5 *SYNCWn IS THF LINK SYNC WORD

Oia A Ot0i ON047E SYNCWD Elk

Oil7

0418 *LXMIT TS THE LINK HANDLER SUBROUTINE

0E9 A 00 OnE81; LxmIT Fou $FB0.0

U20

0022 4****************6TART OF pRoGRAm*****4*******044******

23

Oc124 A OM 867F SYNCTR LnA #SYNCWD

07. A Vi2 TiDF844 le,n
o,-)r. PXMIT

A O W PDF40 jsR LXMIT LOAD AND TRANSMIT SYNC WORD
A A,7 A- -A el t, 

'-i vi5vc, RTS
428 END
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0001 *******************************************************
0#02
i403 * UACINT SUBROUTINE

0004

0005 * FUNCTION:HANDLES USER ACIA INTERRUPTS

006 * INPUT : FRAM HSFR ACIA

oor * OUTPUT: NONE

0008 * USES : A

0009 * CALLS: NONE

G#10 * CALLED BY WINF :ENTRY FROM c':;ER INTERRHPT)

0(311

0412 ***************4*******************************4********
0013

ae14
e ff, *****************SYMOL DEFINITION**********************

0416

0017 *IJACRR IS THF USER ACIA RFAn BUFFER

O M A 0000 0002801 UACRB El I $2801

0019

0#20

0 .021 *****************START OF ppoGRAm***********************

VP?

0423 *READ USER INTERFACE TO CLEAR INTERRUPT

0424 A 0000 B62801 ACINT IJACPR

0025 A OM 36 RI!

Ot26 END
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0401 ***************4***********************44#4*************

402 * *

Oilt3 .. * UPDATE SUBROUTINE *

0004 * *

:i1 005 * FUNCTION= UNIATFS USFR ANALOG ANn BINARY OUTPUTS *

Oft6 .. * TNPUTS: DATA IN A RECEIVED DATA BUFFER *
:•

FRRVI. FLAG TO •;--..IGNAL DATA AVAILABLE *

0(t108 * DSVc„-',..TC..: SELECT BETWEEN DIGITAL OUTPUTS *

(3:3;).9 * 16 TO 31 AND LIriT . BITs (1 . 71 15 . 	• *

iitIci 1 rUTPuT: 31 ANAtOG ..:11...'.,NALS *

0 1 1. .. * fli&ITAL OU1PUT5: 0 
•
rt 15. *

0012 * DjarTA.,_ OUTPUTS 16 TO . :-.:=.1 OR ANAi Ori ITMIT *

i3 ri3 .* BITS 0 TO 15 . 	.*

(! ..14 •• 	• *
I

Aat ,101 i *

Ot1.5 . 	* *
13C.::, 	*************************4******************************

W.7 *

0eis *...
**********4*****sym1'. 57FINITIoN*****4*4.**************

0020 1.

Offrl.

f422 A 0000 000011C7 FSRCV EQU $C7

0023 4

eii2; *RF:VflOn FLAGS THAT GnOn DATA HAS BEEN. RECEIVED
i3ii25 4 000 ,2,, 	,:,-,(1:!.,4n7 Fi:VE=.-.1.1 C.-12U $i

:4'...7'Y..., *

0';! 27 *Rkiiri) is THF START ADTR, u, A RFCEIVrn nATA TARE

aiY..,,8 A OU:0 CT,:qqq20 r.uur .t.1-1-.0r4
EQU $24-

Ki.i4

0 42. t040071., nn,r4iloJr ., FOU •;.,- r
50727 *

*RBUFSF POINTS TO THE READY DATA BUFFER
f..)034 A ti300 tf', i,-,1.:1 RF..-:UFSE EQU SC'.

4
:A'_

IS THE START AnDR. OF THE FIRST ANALOG OUT CARn
q 37 A i)000 0'..--*'ii:700 AO!,..'.i'''.' 1--.T IA $5000

*

*AOUTI T; THF cJART AnnR, ni: THE SECOND ANALOG OUT CARD

0=1:',.., A 000 i''' ',) 4 )(' AUU-7."1 EQU $5:',0@

__ y

*FRPTIY IS !.17.n TO FLAfi A COMPLFTE READY FRAME

*;5151 IS THE START 7.iTfEIR. OF A RPTIVEn DATA TABLE



*AOUT 7S THF !;TART ADDR. OF THE SUPROUTINE WHICH LOADS

THR ANALOG riUTFTT '__ATCHFS

AJU T: FOP

RnOUTL E: THE AnnR. THE LAMHFS FOP TUT t -

35L'2

CuTH THE ADDR. OF THE LATCHES ;: OR DOUT 16 - 31

EOU SSW

sli p-NAT
uvir,)

*Tag 	TEH ADTC. OF A Uc,ER CONTROL SWITI:H

* ;IT 7
Th,17,T1,1,7— i TM71—

OR ÜIOITAL

nuTPUT TO ANAhli; CARD

TELL HOW MANY WORPS in AUTPHT

CUTPUT TO ANALOG CART' I

n:!Tp n

fiNhijA,

WANT LIM BITS OR nOUT 15-31?

TEST 'l SW4 TO FIND OUT

PAIN T TO LIM BITS

flUTPUT ONE AR THE OTHER

tvjuTH
:ROUT INDICATE A GOOD FRAME RCVT

J.:":43

n,

Lje!

. nY

LDA

SR

LDU

STU

LDA

ELI

1... = AA

CONT3. LDU

(.1,R

END

#0,)

AOUT

.#C!74

FOH,

016

AOUT

X:44

riOUTL

DSW4

coNT3
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AMER:CAN AUTGMATION AsEIMP1 ER PAGE 02

*40U12 THE 'START ADM.UF THE THIRD 1 ,4AL06 OUT CART:

FOU $6000

4

00'?, A 00=f0i:,00t4

;045

A 00V., 00oFflF(.;

A o

,

A 00;50 c.0,05812

Oiff

'457 A :03)440(4

0(15:3

459

A •

Cr!

H..; tf: A

0k, -

071 A 00e L3 qlf127

f4i,77 4 0e2 26'22

ffq;7:-....: A c...i ?!.;"4 fitCD7
:474 A

0077 A J300,:k siA71q

ri 5t 135F1-170

477 A

A Wi-fr
j i) 79 A 01)

7
.

,
 PnFDE0

103=7:400

A P,F17111-•

0023 E1781

Ot84 r FF5V.:2
477: 5 ; 136Ae00
f.,'.q86 A 0029 21,2

7 A 0;2E 30;2

0i7F.2 A 'i3 0217; EE84
O c; ,3'7i A OtrF FF.:5812

0090 A i)r32 0F7J9

A f0,.-.7.4

(092

*POUT 3 USED Ti, COUNT MAIN PRa3. LOOPS WITHOUT
*A ronD FRAmE mpuT 4 7"

,
nr4,rT TI/Tr.j..7! Ot

*F.' THIS ROUTINE OuTPUTS NEW FRAME

FPOLT

r T THE nIGITAJ WORnS IN THE MFMORY

* kUFFER,

MF1 	mu $30

***44*44*44***t4*sTART oc= pRoGRAm****4***4**************

TNC PCOGD TF FIRST FRAME
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6.0. Uow to Put in, the Right Checksqm

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, 07FD-07FF in 6A ROM).

3. Do a checksum on 0000 to 07FF.

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. If Y + Z = 0, then A = B = C = 00.

If 0 < Y + Z < 100 H , then

B = Y + 1

c= Z

A = 100
H
 - (B + C)

else

B = Y + 2

C= Z

A = 200 - C B + C)

(All arithmetic done in hexadecimal.)
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7 0

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 limit 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 = ((V + 10)/20) x 4096

Then change ND to a hexidecimal number, NH 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 N
H. 

It is

programmed into two consecutive bytes of ROM as follows:

DS-Ltd' esmienta

x

N + 1 Y Z

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-Rai 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 old one erased and reprogrammed. A new and different

label should be used to identify it.

TABLE 5

Analog Voltage Limit Locations in Rom 10A

By
te
 

# ChAnnel in MAX

0, 1 0 X

2, 3

4, 5

6, 7

8, 9 2

A, B 2

C, D 3

Ff F 3

10, 11

7C, 7D 31

7E, 7F 31 X

X

X

X

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 = 102410 = 40016

((+5 + 10)/20) x 4096 = 307210 = C0016

Interpolating from Table 4, channel 17 max corresponds

to bytes 44 16 and 45 16 and channel 17 min to bytes 46 16 to 4716.

Read ROM 10A V1.0-RJL into the PROM Programmer. Change

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

Byte # Contents
_iBx) (Hex) 

44 OC
45 00
46 04
47 00

Find and enter the new checksum as described in Section 6.0

and program a new ROM.

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. (Of 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.

84 Bxample

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

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

10111111
2
	BF16 into location 88= 

11101111 2 = FF16 into location 89

10111111 2 = BF16 into location 8B

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

TABLE 6

Default Digital Output Locations in ROM 10A.

Byte it Default Output it (decimal)
(Hex) (MSB ,..LSB) 

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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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 FEDAL-IN CARD

R. Lacasse

June 10, 1983

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

2. Put the blank, wired, FEDAL-IN card in the input slot.

3. Test for shorts between the tester's supply inputs.

4. Verify continuity between:

A. +15 V supply input and: B34, C52, G17, G33, H16, H18, H24,
J18, J30, J33, Z48, Z55.

B. 15 V RET input and: B38, B39, G12, G13, G28, G44, H19,
H20, H26, J19, J20, L15, M12, M15, M17.

C. -15 V supply input and: B43, B53, E18, E34, H08, H21, H27,
H29, H32, J21, Y48, Y55.

D. +5 V supply input and: B01, B12, B23, D01, D09, F02, 1112,
1113, 1114, L07, L09.

E. 5 V RTN supply and: C10, C21, C32, E07, E15, F12, F13,
G09, L10.

5. Remove the card and install all its components per the layout on page 4.

6. Connect supplies to the tester.

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

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

Minimum Maximum
(mA) (nA)

+5 V 103 245
+15 V 44 72
-15 V -44 72

9. Install the "Test 6" ROM into location 10A of the FEDAL-MP board. 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.
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10. Install "clothes-pins" on both MUX-16's, locations 3B and 3C. Remove
the 240 ohm resistor between 1131 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.

11. Turn the power on and verify the presence of low-going 0.75 usec pulses
on 3Al2, 3A13, 3A14, 3A15. Verify the presence of a TTL low on 2B06.
Measure the width of the TTL-high part of the waveform at 2B01. It
should be 5. 25 usec, typically, 20 usec.

12. 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 IC/ 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 00. Adjust the
offset pot so that the display flickers between 0000 and 0001. Apply
+9.9927V with the Digitec and adjust the gain pot so that the display
flickers between OFFE and OFFF. Double check both pot settings and re-
adjust if necessary. Verify that an input of 0.0000 V gives a reading
of 0800 ± 1.

13. Verify the channel select logic as follows:

A. Select channel 00 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 9%00 ± 1.

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

14. 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 0800 ± 1.

B. Apply +10 V from the Digitec to 3B20. The reading should change
by, at 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 3C12; apply
± 10 V to 3C20 and verify the display change as above, monitoring
channel 16.



0 3B19
1 20
2 21
3 22
4 23
5 24
6 25
7 26
8 11
9 10

10 9
•11 8

12 3B07
13 6
14 5
15 4
16 3C19
17 20
18 21
19 22
20 23
21 24
22 25
23 26

24 3C11
25 10
26 9
27 8
38 7
29 6
30 5
31 4
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TABLE 1

15. Measure the slew rate of the INA-101 amplifier. 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. Select channel 00 with
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
less than 150 psec.

16. Replace the 240 C2 resistor.
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TEST PROCEDURE FOR FEDAL -MP CARD 

R. J. Lacasse

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

1. Remove all cards and power supply connections from the front-end data link
tester (FEDALT).

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

3. Test for shorts between the FEDALT's supply inputs.

4. 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

H 47
J 38
K 9, 11, 13, 23, 25, 27,

47
L 2, 5
M 47

S 1, 10, 12, 21, 33, 41
T 1, 9, 12, 20, 51
U 2, 10, 14, 20, 33, 41
3 12, 16, 17

W2, 5, 44
X
Y 29

5 V RTN and B2
C 1, 10, 15, 39, 45, 54
D 23, 27
E 10, 36, 41, 45, 49,

51, 54
F 30, 31
G 23, 43, 54
H 2, 3, 16, 17, 41, 36, 32
J 41, 45, 49, 51, 54, 30, 34
K 2, 16

L 54

N 13, 54

S9
T 7, 10, 21, 39, 53
U 13, 4, 22
3 2, 9, 11, 15, 18, 27,

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

X
Y 13, 23, 55

+15 V and B 14
J 29

15V RTN  and B 15, 18

-15 V and B 17
J 33
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5. Remove the card and install all its components per the layout on page 5.
The 2716 ROM at location 6A should be labeled F000, the 2716 ROM at loca-
tion 10A should be labeled TEST 7. Double check the component layout and
orientation.

6. Connect supplies to the tester.

7. 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.

8. Current Consum tion 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

9. Power on Reset Test. Power off.

Replace the 0.22 pF capacitor at 9B16 to 9B01 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 on, a
1.0 ± 0.2 sec positive pulse should be seen on this pin. If not, reference
schematic sheet 2. Replace the 0.22 pF capacitor.

10. User Baud Rate Generator Test.

Verify a square wave with 52.1 ± 2 psec period at 4B03 and 4B04. If not,
see schematic sheet 10.

11. Twelve Volt ReaullILInt

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

12. Three Volt Regulator Test.

Verify +3 V DC ± 0.5 V at 3G04 (100 0). If not, see schematic sheet 12.

13. MHz Clock Test. 

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

14. Signal Level and_aJLILa_as5_s_:_

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.



CH 2 101332

( 077)

14"-� 20 N S

CH 2 10D21
(WE)

CH 2 10B24
to

10B31
(Data Bus)

5

DON'T CARE

r7 15

< STABLE 
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14. (Continued):

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

0 500 /000
CH 1 10B34

(E)

250 750
CH 2 10B35

(Q)

I
CH 2 10D18

(a)

filmswitaso

CH 2 10D20
< Is

_4 
lec"-<-1 5

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

15. Enable Signal Test. 
Place the select switch in Status.
Verify a 0.75 ± .02 psec pulse on 5F07. Trigger on this waveform. Use the
second scope channel to verify similar pulses, each occurring about 19 psec
later than the previous one on:

5F 9, 10, 11, 12, 13, 14, 15
3F 7, 9, 10, 11, 12, 15
1F 7, 9, 10, 11, 12, 13, 14
2F 14, 13, 12

Reference schematic sheets 15 and 16 if necessary.
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16

Verify that the value on the digiwitches 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.

17. Restart Error Counter Test.

Place LED display select switch in the restart error position. Turn power
off. Replace the .47 pF capacitor at 9B09-9B08 with a 15 pF 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 00 to FF. If not, see schematic sheet 2. Replace the .47 pF capaci-
tor and 200 KS/ resistor.

18. 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 ?: 6 V and the negative excursion S 6 V. If not, see schematic
sheets 10, 11.

19. 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.

20. 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.

21. Auto-Reset Test. 

Verify .75 psec pulses with 20 + 2 msec period on 9C0I. 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

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

2. 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.

3. Remove all cards from the FEDAL tester. Insert the FEDAL out card to be
tested in output slot 0, with component side oriented per labels on the
tester.

4. Check for shorts between supplies.

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

+15 V to: Row B: Pin 41
Row H: Pins 4, 18, 32, 46
Row L: Pins 4, 18, 32, 46
Row W: Pins 4, 18, 32, 46

- 15 V, on version 1.2 boards (-15 V decoupling caps plugged in on component
side):

Row B: Pin 42
Row H: Pins 3V, 12, 19V, 26, 35V, 40, 5lV, 54
Row L: Pins 12, 26, 40, 54
Row W: Pins 3V, 12, 19V, 26, 35V, 40, 51V, 54

-15 V, on version 1.3 boards (-15 V decoupling caps wrapped on wire side):

Row B: Pin 42
Row H: Pins 12, 26, 40, 54
Row J: Pins 9, 23, 37, 51
Row L: Pins 12, 26, 40, 54
Row W: Pins 12, 26, 40, 54

15 V RTN, on version 1.2 boards:

Row B: Pins 38, 39
Row C: Pins 41, 42
Row H: Pins 5, 70, 19, 23G, 33, 39G, 47. 55G
Row L: Pins 5, 19, 33, 47
Row P: Pins 7G, 23G, 39G, 55G
Row W: Pins 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 11: 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
Raw 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 RTN to:

Row C: Pins 9, 18, 27, 36, 38, 39, 54
Row E: Pins 10, 21, 32, 54
Row G: Pins 10, 21, 32, 43, 54
Row R: Pins 10, 21, 32, 43, 54
Row T: Pins 10, 21, 32, 43, 54
Row V: Pins 10, 21, 32, 54

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

7. Insert card under test, with no components inserted, into slot Out-0.
Verify that supply current does not increase.

8. 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.

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

10. 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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10. 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. 0 max (+5 V)
HS DAC80 ... 30 typ. ... 36 max (+15 V)
HS DAC80 ... 18 typ. ... 24 max (-15 V)

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

12. 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.

13. 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 AO to A4 per sheet 1 of the schematic.

14. 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.

15. 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 B01. 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 lE (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.

1. Set-Up 

a. Locate the chassis to be tested on two 1" x 1" x l' 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

2. 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 I, 99, and 69, +15 V on pin 61, and -15 V on pin 65 of each
slot.

3. Supply Current Tests 

Power off. Insert 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 V 0.5 0.8
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4. 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 A15. The display should go to all zeros immediately.

5. Digital I/O Test 

Set Digi-Switch 4 on the TESTER to 70. Verify that the LED's in loca-
tion B7, B12, B17 and B22 respond to the switches in locations B8, B13,
B18, and B23. If not, check the wiring to the Digital I/O connector.

6. Analog I/O Tests 

Leave all analog inputs (B26 and B27) tied to 15 V RTN through the 10 K2
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/O is summarized in Table 1.

7. 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 RTN, to
Analog Input 0 (B2601). The front panel meter should read the sup-
ply voltage. When the supply voltage is turned up to +9.98 V,
± .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 limit). Verify the same for analog input channels 1-15. The
mapping of channels to LED's is shown in Table 3.

8. 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.

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

Channel Analog Input Analog Output 

0 B26-01 B01-01
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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NEbER. NAYE FECALAI
4-4-4.*****4.*********4.4.4.4.4.4:4.4.-******************************.**.*************1

■ ■ •••

FPCNT ENC CATA LINK
CHASSIS WIRING

REV.: 12-22-P2

GENERAL INFORMATION:
1-CONNECTCR OESIGNATICNS:

S1 THRCUGH S5: CARC CAGE AIRE ARAP 100 PIN CONNECTTOPS, WITF Si AT TOP
TB: TERNINAL BOARD CN FLCCR CF CHSSSIS
P1 THROUGH P5: kEAR PANEL ELCC ANC C CeNNECTCRS WITH P1 AT TCP
D O: FRONT PANEL TOP C .IGISWITCH,NCST SIGNIFICANT DIGIT
P7: FRONT PANEL TCP CIGISWITCH,LEAST SIGNIFICANT DIGIT
F' 8: FRONT PANEL POTTCM CIGISAITCH, 'CST SIGNIFICANT DIGIT
PS: FRONT PANEL ECTTCM CIGISWITCH, LEAST SIGNIFICANT CIGIT
P1C:FRCNT PA 'NEL :IGI T AL PANEL NETER CONNECTOR
P11: FRONT PANEL ANALOG PANEL NETER CONNECTORS
Cl: FRONT PANEL DISPLAY, LEFT-MCST CIGIT
2: FRCNT PANEL CISFLAY, SECCNC DIGIT FRCV LEFT
3: FRONT PANEL DISPLAY, TFIRC DIGIT FRC'', LEFT
4: FRONT PANEL 2ISPLA1, RIGFT-YCT CHIT
SW: FRCNT PANEL DISPLAY SELECTCR SAITCF, PER SEP A RATE SCHEMATIC.

?-INSTALL CICCES ON FRONT PANEL CIGISWITCHFS
3-INSTALL ALL 9US7PARS ON CARD CAGE, ANC CHECK RESISTANCE PETAEEN PAPS.
4-CC THE REST CF THE IRIM: IN ANY CONVENIENT ORCE.
5-2UZZ (JUT ALL AIRING.
6-KEEP ANALOG AIRING AWAY FRCP , CIGITAL AIRING. SIGNALS NA M ES WHCSE

FIRST" LETTER IS 'A' ARE ANALCG SIGNALS.
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MEV3ER NA;-0 E FECALWI

* CARD CAGE WIRING LIST

****.************************.*.**'*-*****:***.**.********4.4-:4.*,:-.::**************

GENERAL INFORMATICN
1-SLCTS ARE NUMBERED 1 THPCLGH 5 FROPTCP TC BOTTCM.
2-PINS ARE CALLED CLT AS FCLLCWS: SX-YZ9 ift,FERE X IS THE

SLOT Nb v 3ER9 1 THRCUGF 59 ANC YZ IS TFE PIN NUMBER.
FOR EXAMPLE S4-38 REFERS TC SLCT 4 PIN 38.

3-A "b" IN THE TO/FRCP CCLLNN NEANS THAT TEE SIGNAL IN
THAT PIN IS BUSSEC VERTICALLY THPOLCH THF CAC CAGE.
FOR EXAMPLE 9A "9" IN CCLU N N 5 YEANS THAT ALL PINS
5 ANC 6 IN TI-t: CARC CAGE ARE BLSSEC TOGETHER WITH ilk,
BUS BAR. PIN 6 IS INCLUCEC BECAUSE IT IS CPPOSITE
P IN 5 ANC THERE IS NC WAY TC ELS PINS 5 TCGETWER ITHOUT
ALSG INCLUCING PINS C.

4-A "NI" IN THE TC/FRCM CCLUMN NEANS THAT T H E SIGNAL CN THAT PIN
IS BUSSED VERTICALLY THRCLGF . TFE CARD CA.1,3 E 9 F

P,C'! THE QCT71

PINS CF SLCT 2 7,, CWMNARC9 I.E., SLCT 1 ANC P- 4 E EVEN PINS Or:
SLCT 1 ARE NOT INCLUCEC IN TI-IS 3US.

5-A LCWER CASE LETTER IS , INCICATEC !P( A "LESS THAN" SIGN, "<".
FCk EXAN'PLE LCWER CASE L IS PRINTEC <L.
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PEYBER NAME FECALt..I

SLOT 1 WIRING SLCT NAME: ANIN *
*4-4-4-4-4-4-4-4-4-4-4- 4-4-4-4-4-4-',4--:-.4-4-4-4-44.4-****4-4-************************************

NA M E i PIN 1 TC/FRC m 	liNAmE f PIi I TO/FROM

5V RET 1 RUNICN GM PUS +5V
5V FRET 3 RUNION GNC ELS 4. 9v

Cl 5 C7—

Ct 7 L C6—
C5 c B C5—
C4 11 a CA—

C3 13 E.; C3—
C2 15 6 I C2—
Cl 17 8 I C1—

C6 19 I CO-
21
23
25

5V RET 27 RUNICN GMC ELS
Al— 29
AC— 31

33
35 B
37

ANIN-0 39 P1—<1_
ANIN-2 41 P1—<J
ANIN-4 43 P1—<F
ANIN-6 45 P1—<C

47

5V RET 49 kUNICN GNC BUS

51
ANIN-8 53 P1—<8

ANIN-10 55 PL—Z
ANIN-12 57 PI—X
ANIN-14 59 P1—V
+I5V 61 8

63
— 15V 65 0
PSELdr.;CGNC €7 J1-0,'
15V RLT 69

71
5v RET 73 RUNICN GNO ELS

75
ANIN-16 77 PI—T
ANIN-1° 79 PI—R
ANIN-20 81 PI—N

A tNIN-22 33 P1—L
ANIN-24 85 P1—J
AN1N-26 9,7 P1—F
AN1N-28 Pl—C
' IN-3O 31 P1—E

S3

95

5V RET S7 RUNIGN GC ELS
5V RET CC RUNICN ONC EUS

2 RUNION VCC PUS

4 RUNION VCC PUS
6
8

12 B
14 9
16
19
20
2?
24

AOCSEL — 	26 S1-26
5V PET 29 RUNION GNU) BUS
Al— 30 5'
AO— 32 P

"3 4
36
39

ANIN-1 40 P1-0;
ANI-3 42 P1—<H
ANIN-5 44 P1—<E
ANIN-7 46 P1—(C

49
5V RET 50 PUNI9N ONO PUS

52
A N,;IN-9 54 P1—<A

ANIN-11 56 P1—Y
ANIN-13 53, P1-1N
ANIN-15 60 P1—U
+15V 62

64
— 15V 66

69
15V RFT 70

72
5V RET 74 RUNICN GM) PUS

76
ANIN-17 73 P1—S
ANIN-19 80 P1—P
ANIN-21 82 P1—M
ANIN-23 84 Pl—K
ANIN-25 86 P1—H
ANIN-27 89 P1—F
A N IN-29 90 P1—C
ANIN-31 92 P1—A

94

96
+5V 98 RUNTON VCC PUS
+5V 100 RUNION VCC BLS
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("E NIBER NAME 'FECALkI

* SLOT 2 kIRING SLCT NAME:CONTPCLLER *
.......... **404,4„*.4.4.4. ***********************44.***********************************

 - - - - - - - - - - - - - - -  _

NAME I 
PIN 

I TC/FRUA 	1NAPE
•••••

5V RET 1 RLNICN ONC BLS 1I+5V
5V kET 3 RUNICN GC EUS 1I+5V
07 5 3 IIC7
C6 7 3 IIC6
C.) 9 IIC5
C4 11 6 I C4
C3 13 6 C3
C2 15 8 C2
Cl 17 Li 01
CO 19 0 CC
A4- 21 N1

N1
42- 25 N1 AflCSEL-
C RET 27 RUNION GNC 7LS 5V RET
Al- 2,) 0 Al-
AC- 31 E AO-

33
c . 	35 d C-
CUTSELC- 37 S3-79
OUTSELL- 39 S4-39
GLISEL2- 41 S5-39
LLATEN- 43 CI-5
RLATEN- 45 L3-5
RXC+ 4/ P3-A PXC-
5V RET 49 RLNICN GNC PLS 5V P7--.T
RX1+ 51 P3-E RXI-

53
TXC+ 55 P3-C TxC-
Tx1+ 57 P3-J TXI-

+ 15V 61 +15V
63

-15V 65 -15V
67

I5V PET 69 15V RFT
CSk 71 P2-1/2 SELS'AEN-
5v RET 73 CNC BLS;P2-1;P2-7 5V RET
RS232IN+ 75 P2-3 RS232IN-
RS23?CUT+ 77 P2-2 CSkCSEL
RS232CUT- 79 NC CO%NECTICN CSISEL9
m S0-8 1 P3-H;P6-8;P8-9 CSk2SEL-

S0-4 83 P3-L;P6-4;P8-4 CSW3SEL-
SC-2 35 P3-M;P6-2;P9-2 CSk4SEL-

YS0-1 97 P3-P,;P6-1;P8-1 CSk5SFL-
LY0,-8 89 P3-P;P7-8;Fc-8 TS±N3SEL-
LSO-4 91 P3-R;P7-4;P9-4 TS62SEL-
LSC-2 93 P3-S,P7-2;P9-2;SW TSW1SEL-
LSC-1 95 P3-T;P7-1;P9-1;SW TS'ACSEL-
5V RET 97 RLNION GNC BLS +5V
5v RET 99 RtNICN GNC BLS +5V

2 RUNION VCC ELS
4 RUNION VCC PLS
6
8
10
12
14
•1 6
19 '11

20
22
24
26 S1-26
29 RUNT3N GNO PUS
30
32 B
34
36 2
38
40
42
44
46
48 P3-9
50 RUNION GNn PLS
52 P3-F
54
56 P3-0
58 P3-K
60
62
64
66
68
IC
72 FRONT PAN. SEL. SW.
74 RUNION GNO PUS
76 S2-74
79 P6-C;P7-C

P8-C;P9-C
87 P3-U
84 P3-V
86 P3-IN
98 P3-Y.
90 P3-Y
92 P3-Z
94 P3-‹A
96 P3-‹B
99 RUNTON VCC 9LS

100 RUNION VCC ELS
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VEM3ER NAME FECALWI
• 1

SLOT 3 WIRING SLCT NAME: 71., UTC *

••• MN. ••■• •••• •••

NAME PIN I TC/FRCY

5V RFT 1 RLNICN GNC BUS
5V RET 3 RUNIUN GNC ELS
Cl 5
C6 7
r5 G
C4 11

13 t;
C2 15 3

Cl 17 E-;

CC 19
A4— 21 N1
A3— Ni
A2— 25 N1
5V RFT 27 RUNICN GNO ELS
Al— 29 B
AC— 31 E.

33
C — 	35

37
CLITSELO— 39 S2-37
COUT15-0 41 P3—‹W
COUT13-0 43 P3—‹Y
CCUT11-0 45 P3—AA
CCUI9—C 47 P3—CC
5V RET 49 RUNIC-2N ONC BLS
CCUT7-0 51 P3—EE

CCUT5—C 53 P3—HH
CCUT3 — C 55 P3—KK
CCUT1 — C 57 P1-1

+15V 61
63

— 15V (- 5 3

6 7
15V RET 6.3, a
ANCUT1-3 71 P4—A
5v RET 73 RUNICN GNC ELS
ANCUT 1—C 75 P4—C
ANCUT2-0 77 P4—E
ANCUT3-0 79 P4—J
ANCUT4—G 81 Ps—L
ANCUT5—O 83 P4—N
ANCUT6-0 85 P4—R

rIANLT7-0 87 P4—U
ANCLI8-0 89 P4—'/N
ANCUT9-0 91 P4—Y

93ANOUT1C-0 Pt—‹A
ANCUT11-0 95 P4—‹C
5V R c=-1 97 RUNION CNC FLS
5V RET 39 RLNICN GNC ELs

' NAME

+5V

+5V
C7

C6
C5
C4
C3
C2
Cl
C,0
A4—
A3—
A?—
5V RET
Al—
AO—

CCUT14—C
CCUT12—C
COLT-1C
CCUT8—C
5V RET
COUT6—C
COUT4—C
CrJUT2—C
CCUTO—C

+15V

—15V

15V RET
15VPET
5V RET
15VRETN-

15VRETL
15VRET
15VRET

15VRET
15VPET
15VRET
15VRET
15ET
15VRET
15VRET
+5V
+5V

PIN 
I TO FRry

2 RUNION VCC ELS
4 RUNION VCC ELS
6

10
12
14
16
18 9
20
22 N1
24 Ni
26 Ni
28 RUNION CAD ELS
30
32
34

39
40
42 P3--‹X

44 P3—<Z,
46
48 P3—CD

50 PUNION GNC ELS
52 P3—FF

54 P3—JJ
56 P3—LL
59 P3—NN
60

62
64

66
69
70
72 P4—P TWIST 71-72'
74 RUNION GNC PLS
76 Pit—r TWIST 75-76
79 P4—F TWIST 77-78
80 P4—K TWIST 79-80
82 P4—M TWIST 81-82
84 P4- 0 TWIST 83-84
86 P4—S TWIST 85-86
88 P4—V TWIST e7-88
90 P4—X TWIST 89-90
92 P4-7 TWIST 91.--'92

94 P4—‹8 TWIST 93-94
96 P4—<0 TWIST 95-96
98 RUNION VCC ELS

1C0 RUNION VCC PUS

••••
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vE v BER NAME FECALWI

4 4 11 4 4 4 4

'SLOT '4 WIRING SLCT NA M E: OUT1
***************.*******4-4.***********.*-4.,„*„4.************„,„,...„„,4-4.4.4.

.2111,

NAME f PIN I TC/FRCM NANIE PIK 1 TO FRCM

5v RET 1
5V RET 3
C7
C6 7

C5
C4 11
C3 13
£2 15
C 1 17
CO 19
A4— 21
A3— 23
A2— 25
5v RET 27
Al — 	29
AC— 31

33
35
37

CUTSEL1— 39
CCUT15-1 4i
CCUT13-1 43
CLUT11-1 45
CLUT9-1 47
5v R-1. 49
CCUT7-1 51
CCUT'i-1 53
CCUT3-1 55
CCUT1-1 57

59
+I5V 61

63
—15V 65

67
15V SET 6'3
ANCuT0-1 71
5v RET 73
Ai\OLT 1-1 75
VsOUT2-1 77
ANCO3-1 79
ANCLT4-1 31
ANOUT5-1 83
ANCLT6-1 a5
AV:UT7-1 97
ANGUT6-1 8S
ANCUT9-1 91
ANOUT10-1 93
ANCUT11-1 35
5V RET 97

RET '39

0
8

N1
N1
(Ni
RLNICN GNC eLS

a

S2-39
P3—<C
P3—<E

P3—<K
RUNICN CNC ELS
P3-0)
P3—<P
P3—<S
P3—<U

P4—<K
RUNICN GC 2LS
P4—<t'
P4—<P
P4—<5
P5—A
P5—c
P5—E

P5-1.
p5—(N
p5—R
P5—L
RUNION GNC 9LS
RUNICN GNC ELS

+9V
+9v
07
Co
C5
04
C3
C2
Cl

CC 
44—
A3—
,A 2-
5v RET
Al —

A0—

CCUT14-1
COUT12-1
CCUT10-1
COLTS-1
5V RET
COUT6-1
COUT4-1
COUT2-1
CCUTO-1

+15V

—15V

15V RET
15VRET
5V RET
19VRET
15VRET
15VRET
15VRET
15VRET
15VRET
15VPET
15VRET

Il5VRET
I l5VRET
f l5VRET
I +5V
1 4. 5 V 1

2 RUNICN VCC EUS
4 RUNION VCC PLS
6
8
10 D
12
14 8
16
18
20 9
22 N1
24 Ni
26 Ni
29 RUNTON 'NC ELS
30
32
34
36
3Q
40
42 P3—<C
44 P3—<F
46 P3—<„!
48
50 RUNION GNP, 2US
52 11 3-0;
54
56 P3—<T
59 P3—<V
60
6? a
64
66 9
68
70
72 P4—<L TWIST 71-72
74 RUNTUN GNIr PLS
76 P4—<N TWIST 75-76
78 P4—<R TWIST 77-78
80 P4 — <T TWIST 79-80
82 P5-49 TWIST 81-P2
84 13 5-n TWIST 83-84
86 P5—F TWIST 85-86
89 P5—K TWIST 87-88
90 P5—m TWIST 89-90
92 P5—P TWIST 91-92
94 P5—S T'AIST 93-94
96 P5—V TWIST 95-96
98 RUNION VCC EUS
CO RUNION VCC PUS

.1••■

RLNICN CNC ELS
RUNICN GNC EUS

C, —



SLCT 5 IRING SLCT NAME: CUT2

MEMBER NAME FECALWI

86

•■■••••

NA KIE i PIN I TO/FRCM I NANE PIN I TO FRCM

•••■• AM. OM.

■•■•• _

5V RET 1
5V RET 3
Cl 5
C6 7
C5
C4 11

13
C2 15
01 17
CC 19
A4- 21
43- 23
A2- 25
5V RFT 27
A1- 29
AC- 31

33
35
37

DUI- SELZ- 39
COUT15-2 41
CCUT13-2 43
CCUT11-2 45
CCUT9-2 47
5V RET 49
CCUT7-2 51
CCUT5-2 53
CCUT3-2 . 	55
CCUT1-2 57

59
+15V 61

63
-15V 65

67
15V RET 69
ANC00-2 71
5V RET 73
ANOUT 1-2 75
4NCLT2-2 77
ANCUT3-2 71

ANOUT4-2 81
ANCuT5-2 83
ANOUT6-2 85
ANCUT7-2 87
ANCLT8-2 89
ANOUT9-2 91
ANCUT10-2 93
ANCLT11-2 95
5v RET 97
5\, RET 99

C1-3
01-2
C1-1
C1-8

LI •
,
 

n2-3
C2-213;
02-1B;
02-8n;

N1
Ni
Ni
RUNIGN GNC eus
a

S2-41

RUNICN GNC 9LS

C3-4

4.,

Li
P5-W
RLNICN CNC EUS
P5-Y
P5-<A
P5-<C
P5-<1‹
P5-0,
P5-<P
p5-<S
P1G-A14
P11+

P4-2E
kUNICN GNC EUS
RUNION CNC ELS

+5V 2
+5V 4
07 6
06
C5 IC
04 12
03 14
02 16
Cl 1P
Co 20
A4- 22
A3- 24
42- 26
5V RET 29.
Al- 30
AO- 32

34
36

40
DOUT14-2 42
CCUT12-2 44
COLT 10-2 46
OflUT8-2 . 49
5V RET 50
CCUT6-2 52
C0UT4-2
COLT2-2 56
COUTO-2 52

60
+15V 4. 2

64
-15V 66

6q
15V RET 70
15VRET 72
5V RET 74
15VRET 76
19VRET 78
15VRET 81
19VRPT 82
1!-,VRET 84
15VRET 86
15VRET 88
15VRET 90
15VRET 9?
1c.VRET 94
15VRET 96
+5V 98
+5V 100

RUNION VCC ELS
RUNION VCC ELS

9

Ni
Ni
Ni
RUNTON GNC PUS

RUNION CND PUS

p 5-,
x 	TWIST 71-72

RUNION ON!) ELS
P5-z TWIST 75-76
P5-<B TWIST 77-78
P5-<C TWIST 79-80

TWIST 81-82
P5•<N TWIST 33-84
P5-<R TWIST 89-86
P5-<T TWIST 87-88
P10-415 TWIST 89-9C
P11- TWIST 91-92
P4-AA TWIST 93-94
P4-CC To;IST 95-96
RUNTON VCC ELS
RUNIDN VCC PUS

RLNION GC PUS
RUNION GNC ELS
6;

;
;
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PEY3ER NAME FEOALWI

* LCCAL/REMCTE CISPLAY WIRING LIST

.;. 4-4-4-4-:,4.4, :* *4.4 4,4:********.******************.****.=.44.

CEFINITION OF SY0EICLS:

CIGIT NU m BERING AS VIEWEC FRCV CLTSICE THE CHASSIS:

1

Cl 1 02 I 4-$

••••

LOCAL REtveTE

EXA M PLE: C3-4 REFERS IC PIN 4 CN THF TkiRr OIGIT FRO M THE LEFT

.10 AIM .11.

SIGNAL NAP*E I PIN TO/FPCM ' COMMENTS

05
C6
07
BLANK1+
9LANK2+
3LANK3+
LLATEN-
5V RET
+5V
C4
Cl
02
03
CC
RLATEN-

01-1 55-C ; 03-1
01-2 55-7 ; 03-2
01-3 S5-5 ; 03-3
C1-4 CI-6
C2-4 C2-6
03-4 04-4 ; S5-57
01-5 S2-4,3 ; 02-5
01-6 T9-2 ; 02-6 ; 03-6 ; 04-6
01-7 TB-4 ; 02-7 ; 03-7 ; D4-7
01-8 S5-11 ; 03-8
02-1 55-17 ; C4-1
02-2 S5-15 ; 04-2
02-3 55-13 ; C4-3
02-8 S5-1S ; C4-9
03-5 52-45 ; C4-9

USE STRANCE0 22 AWG
USE STRANDED 22 AWG
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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-Al
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

+15V 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 V A2 TB-4

Mon. -0 A14 Mon 0 BNC; 55-89;
: Twisted:

15 V Ret Al5 BNC Ret; 55-90 i

Decimal Pt. B7 B10

--- Others Not Used ---



89

P 11

Analog Panel Meter Wiring, 

Signal Name APM From/To 

Mon-1 S5-91; Mon 1 BNC

15 V Ret S5-92; BNC Ret

SELSWEN-
(S2-72)

Select Switch Wiring 

1

12 (MSB) 
P7-2

3

, 1
1\ (LM) P -1


