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1.0 ABSTRA(Y

This diagnostic has three starting addresses:

200 Normal start
204 Restart _
210 Starting address with tester

This diagnostic tests the MNCAD/MNCAM with or with
optional test module(s).

out the

when starting the diagnostic, a set of tests are Llisted. The

operator selects the test bz the °‘TEST CHARA(TER"
depresses the 'RETURN'' key on the

indicates which letter corresponds to which test loop or
to execute:

W: The entire wraparound test

Analog subtests

Noise test ]

Interchannel Settling test i

Differential Linearity and Relative Accuracy test
Calibration loop for the mncad
Print converted analog values loop only

Logic subtests

» - O N

Auto test

Logic subtests

Analog subtests

Noise test )

Interchannel Settling test )

Differential Linearity and Relative Accuracy test
N: Noise tests on selected channels

V: S?gg)as W for video bit map console terminal (I].E.
%

B: Base or vector address change
Get new switch register value

H: Help the operator and re-type the test list

console. The followin

and then

? chqrt
unction

V1105,
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2.0 REQUIREMENTS

2.1

2.2

3.0

4.0

6.1

Equipment

LSi=11 computer with 12K of memory
170 Terminal (LA36, VT100, etc.)
MNCAD/MNCAM Module

MNCAD-TA test module )
Bit map for graphic output (1.E. VT105, VT55) <optional>

Storage

This program uses 12K of memory.

LOADING PROCEDURE

Proceaure for loading normal binary tapes should be followed.

STARTING PROCEDURE

Control Switch Settings
Standard PDP-11 Format

SW15=1 100000 Halt on error

SW14=1 040000 Loop on test

Sw13=1 020000 Inhibit error typeouts

SW12= 010000 Inhibit sizing the number of MNCAD (A/D)'S
SW11=1 004000 Inhibit iterations

SW10=1 002000 Halt for video bit map display

Sw9 =1 001000 Loop on error

SwW8 =1 000400 Loop on test in SWR <7:0>

200 is the starting address of the diagnostic for stand
tolerances. 204 1s the restart address. 210 is the start
address of the diagnostic when the tester 1is connected
tighter tolerances are used.

ard
ing
and
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SEQ 0004
5.0 OPERATING PROCEDURE

Start the diagnostic at 200 or 210. The program headin?, request
for initial switch register value. The operator will normally
depress the ‘RETURN'' key. The program now request 1f the
MNCAD-TA test module s connected. The operator responds by
typing a "Y' or 'N'’ followed by depressing the 'RETURN'' key. A
List of tests, loops., or functions available will be printed out.
The operator selects the character, according to the table
listed, and depresses the "RETURN'' key.

A control character (“C) is set aside for interrupting a test and
transterring control to the beginning of the diagnostic. Durin?
the logic tests, while a reset 1s being performed, control ( wil
not be executed. Therefore, continue typing control C until it
is successful.

For machines without a hardware switch register, location SWREG
(176) is wused as a software cwitch register, To modify the
contents of SWREG, depress '‘CTRL’' and 'G'' together. The program
responds with the current contents of SWREG ard a slash. Type
the desired new contents of SWREG followed by a carriage return.

If ‘W' is selected, the program will ask that the MNCAD (A/D)°'S
front panel switches be set to "TEST''. If the test module is
connected, the program will also ask that the test module(s)
switches be set to single~ended. Set the switches and depress
‘RETURN''. The program will then give a channel table for the
MNCAD (A/D) under test. 1f the test module is connected, the
program will then ask for channels to test. The channels wunder
test must be contiguous. The program will run through the analog
subtests, the noise test, the interchannel settling test, and the
differential linearity and relative accuracy test.

If *°C’* is typed, the program will run the calibration routine and
loop on the test until 1t is calibrated and a 'RETURN'' is typed.
If a certain MNCAD (A/D) is to be calibrated, use the '‘B'’' command
to inform the program of its base and vector address.

If ‘P’ is typed, the program will run the print values routine
and will loop on that test until the operator type '‘CTRL C''. If
a certain MNCAD is to be tested, use the 'B'' command to inform
the program of its base and vector address.




It "'A"" is typed. the program will execute the logic tests, analog
tests, noise, settle. and differential L(inearity. At the
beginning of the test, the program will ask that the A/D .witches
be set to "TEST''. 1If the test module is connected, the program
will also ask that the test module(s) switches be set to
single~ended. Set switches and depress 'RETURN''. The program
will then give a channel table for the MNCAD (A/D) wunder test.
If the test module is connected, the program will then ask for
channels to test. The channels under test must be contiguous.
The program will run through the analog subtests, the noise test,
the interchannel settling test, and the differential Linearity
ard relative accuracy test.

It 'L'" is typed, the program will then size the number of MNCAD
(A/D)'S and report the number of units found. The program will
then execute the logic tests, printing "END PASS'' when it has
completed an entire pass. It additional MNCAD (A/D)'S are
detected. the test will be run successively on each MNCAD. It
the test module is connected, the prog;am will ask the operator
to depress the test module 'EXTERNAL START'® switch on the first
pass.
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5.1

5.2

6.0

Inhibiting auto-size feature

Logic, auto and wraparound tests will automatically auto-.ize and
report the number of MNCAD'S it detects on the system. To
inhibit this feature, set switch register bit 12 to a one.
Another ua; to inhibit this feature is to set bit 15 of location
$ENVM (1214). Also, use the program ‘B’ command to modify the
default base and vector addresses for other than the first MNCAD,

End of pass typeouts
At end ot pass, the following typeout will occur:
"END PASS 12 ;TOTAL ERROR COUNT = 5 ;BAD UNITS 0000000000000100""
This indicatec that:
Twelve passes thru the program have been made.

A total of 5 errors have been detected.
Unit # 3 was the unit with errors.

ERRORS

This program uses the diagnostic ‘'SYSMAC'' package for error
reporting and typeout. The error information consists of the
fol lowing:

UNIT: Unit number

ERRPC : Location at which an error was detected.
STREG: Address of the status register.

ADBUFF : Address of the buffer

CHANL : Channel value

NOMINAL : Experted correct data

TOLERANCE: The acceptable deviation from the nominal
ACTUAL : Actual data

EXPECTED: Expected correct data

SEQ 0006




H 1
SEQ 0007
7.0 MISCELLANEOQUS
7.1 Execution time
Execution time for each ot the tests is:
Calibration: 5 conversions/min @110 baud
Print values: 8 conversions/8 seconds @ 110 baud
Wraparound test: 7 minutes first pass; 22 minutes
for successive passes
Logic test: 30 seconds )
Auto test: 8 minutes first pass, 23 minutes
for successive passes
7.2 Status reqister and vector aJdaresses
when testing more than cne MNCAD, the difference in addresses 1is
4 for bus address and i0 for vector address. These values are in
VADR (bus address) (1352) and VV(T (vector address) (1354). The
first MNCAD'S status register address must be in SBASE (1244),
its vector address must be in the lLow byte of SVECT1 (1240). The
operator may use the 'B'’ program command to change the default
values.
7.3 Switch register
If a hardware switch register is present and the operator desires
to use a software switch register and the control G feature, it
is necessary to load the starting address, set the hardware
switch register to all ones (-1), and then start. The program
will then run with the software switch register.
7.« Bit map graphic output terminal avaitable

The operator may inform the program that the console is a bit map
terminal (I.E. VT105 or VT55) by using the 'V’ command. the
program will then display the results of the differential
Linearity test on the bit map terminal screen,

Y



8.0 RESTRICTIONS

8.1

8.2

8.3

Testing

Starting restriction

It a free-running clock, such as 60Hz from the power supply, is
attached to the BEVNT bus Line on_ both Rev level (/D and E
s%stems, an interrupt to location 100 will occur when using the
‘G'' and ‘L'’ commands prior to executing the first instruction.
Therefore this program can not disable the BEVNT bus Lline by
inhibiting interrupts.

User systems requiring a free-running clock attached to the BEVNT
bus Lline can temporarily avoid this situation by setting the
PSW(RS) to 200, instead of using the ‘G’ command, load the PC
(R7) with the starting address and use the proceed 'P'' command.
Before using the ‘L'’ command, the PSW(RS) can be set to 200 to
avoid receiving the BEVNT interrupt after loading the ABS loader.

Possible program 'BOMBS'’

The first two tests of this program check to see if the MNCAD
responds to the expected address. [f the MNCAD does not respond,
a buss error occurs. Also bus errors cah occur during the time
the program sizes to see how many MNCAD'S are on your system.

For more information on the next subject, see Jan. 1976 LSI-11
ENGINEERING BULLETIN issued by the Digital Components Group.

Bus errors may alter the preset contents of location & before the
trap is executed, thereby transferring pro?ram control to an area
in the program that was not set up to handle the trap. If this
happf?s, the program will ‘BOMB'' and possibly rewrite parts of
itsel f.
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9.0

9.1

9.2

9.3

9.4

PROGRAM DESCRIPTION

Logic tests

These 24 logic subtests run sequentially without further operator
intervention. its purpose 1is to check that each of the status
register bits that are read/write can be loaded and properly read
back; that initialize clears the external start enable bit, the
done bit, the interrupt enable bit, the overflow bit, the error
flag, and the A/D start bit. It also checks that the A/D done
flag sets at end of conversion and clears when the converted
value 1s read. It checks the interrupt logic and the correct
setting of the error flag.

Calibration routine

It ''C"* is tgped, the program will ask for a channel. Type
channel number followed by depressing "RETURN''. The program will
ask you 1f Kou want offset or gain. Apply voltage requested to
selected channel. Adjust pot requested for 0.00 LSB typeout.
sze carriage return when adjusted. The last typeout will be
checked for 0.00 LSB with a tolerance of 0.04 LSB if outside, the
program will ask you to re-adjust the same pot again.

Print values routine

This test begins when the operator types ‘P''. It then loads the
channel from the switch register bits 0-7 and does a conversion
on that channel. If SWR bit 13 is down (0), it prints out the
converted value on the console terminal; if SWR bit 13 is up
(1), it puts the converted value in the 'DISPLAY REGISTER''. The
operator may change the channel (using the switch register) at
any time during the test. However, the new values from the new
channel will not be printed until the next line of 8 values is
p;1nte?. The 8 values on each Lline correspond to only one
channel.

Differential linearity

This test determines the width of each state to within 0.01 LSB.

SEQ 0009
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9.5

9.6

9.7

Settling test

The purpose of this test is to verify that the time allowed ftor
settling to a new input value atter switching channels does not
rﬁSuLt in an error that exceeds the expected amount for such a
change.

Noise test
This test measures the short-term MINC-11 system noise. RMS

noise equals_ 1 standard deviation of the Gaussian curve, PEAK
noise equals 3 standard deviation of the Gaussian curve.

Analog tests

These 6 subtests check the channels and their output.

SEa 0010




CVMNA-A MNCAD/MNCAM
TABLE OF CONTENTS

BASIC DEF INITIONS

OPERATIONAL SWITCH SETTINGS

TRAP CATCHER

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX-ETABLE

ERROR POINTER TABLE

MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS
INITIAL START-UP_ HOUSEKEEPING, AND DIALOGUE
INITIALIZE THE COMMON TAGS

TYPE PROGRAM NAME

GET VALUE FOR SOFTWARE SWITCH REGISTER
OPERATOR INPUT DECODER

DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

CVMNAA P11

1

T2

13

T4

T5

16

17

110
T11
112
T13
T14
T15
116
117
120
121
122
123
124
125
126
127
T30

L ]
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+15 VOLT TEST  (IN-HOUSE TESTER ONLY)

~15 VOLT TEST  (IN-HOUSE TESTER ONLY)

FLOAT A ONE THRU MULTIPLEXER BITS

LOAD AND READ BACK ERROR I.E. BIT14

LOAD AND READ BACK INTERRUPT ENABLE BIT6

LOAD AND READ BACK CLOCK OVERFLOW START ENABLE BITS
LOAD AND READ BACK EXTERNAL START ENABLE BIT4

LOAD AND READ BACK MAINT. TST BIT?2

LOAD AND READ BA(CK ENABLE [.D. BIT3

LOAD AND READ BACK ERROR FLAG BIT15

TEST INIT CLEARS BITS 2-6,8-14

TEST INIT CLEARS ERROR FLAG

TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.
TEST INIT CLEARS DONE FLAG

TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE
TEST ALL '0'S RESULTS USING MAINT. ADTST. BIT

TEST ALL '1°'S RESULT USING MAINT., ADTST. BIT
GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION
TEST INTERRUPT OCCURS WHEN ERROR AND I.E.E. IS SET

TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER

TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS
TEST CHANNELS 0-7 FOR SINGLE ENDED

TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)

TEST EXTERNAL START STARTS A/D (TEST MODULE OR TESTER)

WRAPAROUND TEST SECTION

131
132
133
T34
T35
736
137
140
T41
T42
743
T44
T45
T46

TEST CHO GROUND

TEST CH1 +4.5 VOLT

TEST CH2 -4.5 VOLT

TEST CH5 GROUND (DWARF OR TESTER)

TEST CH4 +2.6 VOLTS (DWARF OR TESTER)
TEST CH6 -2.2 VOLTS (DWARF OR TESTER)
TEST VOLTAGE ON CHANNELS (DWARF OR TESTER)

TEST CHANNEL FOR +=- 2.2 VOLTS IN DIFFERENTIAL MODE

TEST VERNIER OFFSET DAC ON CHO

OFFSET ON CHO

TEST RAMP RANGE, CH3

NOISE TEST, 1 EDGE

INTERCHANNEL SETTLING TEST, 1 EDGE

DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3)

SEQ 0011




m1
19-SEP-78 08:51

CVMNA-A MNCAD/MNCAM DIAGNOSTIC MACY11 27(654)
CVMNAA P11 TABLE OF CONTENTS

1053 CALIBRATION SECTION

1107 SWITCH GAJN MANUAL INTERVENTION TEST

1152 PRINT VALUES ROUTINE

1186 LOGIC TEST SECTION START-UP

1196 AUTO TEST START-UP

1211 WRAPAROQUND TEST START-UP

1222 NOISE TEST START-UP

1432 DETERMINE IF MORE MNCAD'S TO BE TESTED

2130 END OF PASS ROUTINE

2240 ASCI] MESSAGES

2363 ASCII TEXT MESSAGES

2402 TTY INPUT ROUTINE

2604 READ AN OCTAL NUMBER FROM THE TTY

2406 SCOPE HANDLER ROUTINE

24619 ERROR HANDLER ROUTINE

2420 ERROR MESSAGE TYPEOUT ROUTINE

2421 POWER DOWN AND UP ROUTINES

2424 TYPE ROUTINE

2425 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

2426 APT COMMUNICATIONS ROUTINE

2428 BINARY TO OCTAL (ASCII) AND TYPE

2429 BINARY TO ASCI1 AND TYPE ROUTINE

2431 TRAP DECODER

(3 TRAP TABLE

SEQ 0012
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TITLE CVMNA-A MNCAD/MNCAM DIAGNOSTIC
;*COPYRIGHT (C) 1978

:«DIGITAL EQUIPMENT CORP.

*HAYNARD MASS. 01754

*PROGRAM BY GEORGE STEVENS

*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
tPACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977.

SBTTL BASIC DEF INITIONS
;*INITIAL ADDRESS OF THE STACK POINTER ##* 1100 %x«

STACK= 1100
;:BASIC DEFINJTION OF ERROR CALL

.EQUIV EMT _ERROR
.EQUIV 10T,SCOPE ;.BASIC DEFINITION OF SCOPE CALL

s*MISCELLANEOUS DEF INITIONS

HT= 11 ;;CODE FOR HORIZONTAL TAB

LF= 12 ;.CODE FOR LINE FEED

CR= 15 ;. CODE FOR CARRIAGE RETURN

CRLF= 200 ::CODE FOR CARRJAGE RETURN-LINE FEED
PS= 177776 : :PROCESSOR STATUS WORD

.EQUIV PS,PSW
STKLMT= 177774
PIRG= 177772
DSWR= 177570
DDISP= 177570

;STACK LIMIT REGISTER

; ;PROGRAM INTERRUPT REQUEST REGISTER
; ;HARDWARE SWITCH REGISTER

: ;HARDWARE DISPLAY REGISTER

CVMNAA P11

20

(1)

1)

qp)

1)

(1)

1)

(1)

1)

)

21

1)
1)

(1) 001100
(1)

1)

1)

(1)

(1) 000011
(1) 000012
(1) 000015
(1) 000200
(1) 177776
(1}

(1) 177774
(1) 177772
(D 177570
(1 177570
(1)

(1)

(1) 000000
(1 000001
1) 000002
1) 000003
(1 000004
(1) 000005
1) 000006
(1) 000007
(1) 000006
(1) 000007
(1)

(1)

(1 000000
1) 000040
(1) 000100
1) 000140
1) 000200
(1) 000240
(1) 000300
(1) 000340
(1)

(D

(1) 100000
(&P 040000

RGGENERAIiOPURPOSE REGISTER DEF INITIONS

: ;GENERAL REGISTER
R1= X1 : ;GENERAL REGISTER
R2= ) ¥ ; ;GENERAL REGISTER
R3= X3 ;s GENERAL REGISTER
R4= y A : :GENERAL REGISTER
R5= x5 ; JGENERAL REGISTER
R6= %6 ;:GENERAL REGISTER
R7= X7 : ;GENERAL REGISTER
SP= 26 ::STACK POINTER
PC= ) ¥4 ; ;PROGRAM COUNTER
J*PRIORITY LEVEL DEFINITIONS
PRO= 0 ::PRIORITY LEVEL 0
PR1= 40 :sPRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PRé4= 200 ;:PRIORITY LEVEL 4
PRS= 240 ::PRIORJITY LEVEL S
PR6= 300 ::PRIORITY LEVEL 6
PR7= 340 ::PRIORITY LEVEL 7

%"'SWITCH REGISTER'® SWITCH DEFINITIONS

Sw15= 100000
Swi4= 40000

SEQ 0013
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DIAGNOSTIC
BASIC DEFINITIONS

020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

MACY11

SW13=
Sw12=
SWiil=
SW10=
SW09=
Sw08=
Sw07=
SWo6=
SW05=
SW04=
SW03=
Sw02=
SW01=
SW00=
.EQUIV
.EQUIV
LEQUIV
.EQUIV
.EQUIV
.EQUIV
-EQUIV
.EQUIV
.EQUIV
.EQUIV

; *DATA
BIT15=
BIT14=
BIT13=
BIT12=
BIT11=
B8IT10=
BIT09=
BITO8=
BITO7=
BITO6=
BIT05=
B8I1T04=
BIT03=
BIT02=
BIT01=
B8I1T00=
.EQuUlvV
LEQUIV
.EQU]V
.EQUIV
.EQU]V
.EQUlV
.EQUIV
.EQUlV
.EQUIV
.EQUIV

-

8 2
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20000
10000
4000
2000
1000
400
200
100
40

20

10

4
2

1

SW09, SW9
SW08, Sw8
SW07,Sw7
SW06, SW6
SW05,SwW5
SW0O4 , SW4
SW03,SwW3
SW02, Sw2

SW01,Sw1
SW00, Sw0

PAGE 1-1
SEQ 0014

BIT DEFINITIONS (BITOO TO BIT15)
100000

40000
20000
10000
4000
2000

BIT09.BITY
BIT08,BIT8
BIT07,B117
BIT06,BIT6
BITO5,BITS
BIT04 ,BIT4
BIT03.BIT3
BIT102.BIT2
BIT01.BIT1
BIT00.8IT0

; *BASIC ''CPU'" TRAP VECTOR ADDRESSES
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CVMNAA . P11 BASIC DEFINITIONS SEQ 0015
1) 000004 ERRVE(C= & :;TIME OUT AND OTHER ERRORS
) 000010 RESVE(C= 10 ; JRESERVED AND ILLEGAL INSTRUCTIONS
D) 000014 TBITVEC=14 20T BIT
Qb 000014 TRTVEC= 14 ;s TRACE TRAP
) 000014 BPTVEC= 14 ; ;BREAKPOINT TRAP (BPT)
) 000020 IOTVEC= 20 ;2 INPUT/0UTPUT TRAP (10T) »xSCOPEx*
(1) 000024 PWRVE(C= 24 :;POWER FAIL
1) 000030 EMTVEC= 30 ;;EMULATOR TRAP (EMT) ==ERROR*x
) 000034 TRAPVE C=34 ;2 "TRAP'' TRAP
Q) 000060 TKVEC= 60 ;:TTY KEYBOARD VECTOR
1) 000064 TPVEC= 64 :;TTY PRINTER VECTOR
1) 000240 PIRQVEC=240 : :PROGRAM INTERRUPT REQUEST VECTOR
($§ .SBTTL OPERATIONAL SWITCH SETTINGS
- %
1 ox SWITCH USE
(D) it eem—ee- -
1) I 15 HALT ON ERROR
1) Ix 14 LOOP ON TEST
(N o x 13 INHIBIT ERROR TYPEOQUTS
(M M 12 INHIBIT SIZING # OF MNCAD'S
1) o 1 INHIBIT ITERATIONS
o) M 10 HALT FOR VIEWING BIT MAP TERMINAL DISPLAY
) ix 9 LOOP ON ERROR
(1) o ¥ 8 LOOP ON TEST IN SWR<7:0>
23 171000 ABASE= 171000
Sg 000400 AVECT1= 400
26 000100 .=100
gg 000100 000104 000200 000002 .WORD 104,200,2
%g .SBTTL TRAP CATCHER
3 000000 .=0
32 :*ALL UNUSED LOCATIONS FROM 4-776 CONTAIN A ', +2"
33 :*xAND "'JSR PC,RO'' SEQUENCE TO CATCH ILLEGAL INTERRUPTS.
34 :*xAND INTERRUPTS TO THE WRONG VECTOR.
35 :*LOCATION O CONTAINS A O TO CATCH IMPROPERLY LOADED
36 ;*VECTORS.
46 000004 .=4
47 000004 016612 000200 .WORD  IOTRD,200 ;HANDLE BUSS ERROR.
48 000174 =174
49 000174 000000 DI JPREG: .WORD 0 :;SOF TWARE DISPLAY REGISTER.
g? 000176 000000 SWREG: .WORD 0 ;sSOFTWARE SWITCH REGISTER.
52 000200 000137 001556 JMP BEGIN ;START ADDRESS
53 000204 000137 001620 JMP A4RBEG2 ;RESTART ADDRESS

54 000210 000137 001626 JMP BEGINZ ;START ADDRESS FOR OPTION TESTER
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000046
000052

000024
000044

001000
001000
001002
001004
001006
001010
001012

ACT11 HOOKS

000214

016500
000052

000000
000214
001000

001000
000024
000200
000044
001000
001000

000000
001170
002260
000764
003244
000031
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.SBTTL ACT11 HOOKS

';tt*ttttt*t*tﬁtﬁt*t**ti**t*ﬁtti*tﬁ*tﬁ*ti*ttttitttttt*ttttttttttt

*HOOKS REQUIRED BY ACT11

$SYPC=. :SAVE PC

iEgng .:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
"WORD 0 ::2)SET LOC.52 TO ZERO

“=$SVPC **“RESTORE PC

.=1000
.SBTTL APT PARAMETER BLOCK

';ttttttttttt*tt*ttt*t*t**tttt*tttttttt****tttt*tt*iiﬁtttt**t*t**

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
::ttittttt*tﬁ*tt*ttttttt*tt*ti*tﬁ*tttit*tttﬁ**ﬁ*tﬁ*tt*titt*ttﬁ*i*

.$X=.  ::SAVE CURRENT LOCATION

=24 ::SET POWER FAIL TO POINT TO START OF PROGRAM

200 :*FOR APT START UP

.=44  ::POINT TO APT INDIRECT ADDRESS PNTR.

$APTHDR ::POINT TO APT HEADER BLOCK

.=.$X  ::RESET LOCATION COUNTER
;:*tt*ittttkt***tiﬁttt**t*it*ttttﬁ'tttﬁttttﬂ**ﬁt*tttttttttt*itttt
*SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
- INTERFACE SPEC.

$APTHD :

$HIBTS: .WORD O ;. TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
$SMBADR: .WORD  SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM:  _WORD  1200. ;;RUN TIM OF LONGEST TEST

$PASTM: ._WORD  500. ;;KUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SEQ 0016

SUNITM: _WORD 1700. ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

LMWORD  SETEND-SMAIL/Z2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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CVMNAA P11 COMMON TAGS SEQ 0017
(?? .SBTTL COMMON TAGS
(2) Y3222 222232332333323222323232232383323¢43 03282822020t RRRRRRt Rl
(1) **THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
(}) ;*USED IN THE PROGRAM,
1)
1) 001100 .=1100
(1) 001100 $CMTAG: ;;START OF COMMON TAGS
(1) 001100 000000 WORD O
(1) 001102 000 $TSTNM: .BYTE 0 ;;CONTAINS THE TEST NUMBER
(1) 001103 000 $ERFLG: .BYTE O ;;CONTAINS ERROR FLAG
(1) 001104 000000 SICNT: .WORD O ;s CONTAINS SUBTEST ITERATION COUNT
(1) 001106 000000 $SLPADR: .WORD O ;. CONTAINS SCOPE LOOP ADDRESS
(1) 001110 000000 SLPERR: .WORD O ;2CONTAINS SCOPE RETURN FOR ERRORS
(1> 001112 000000 $ERTTL: .WORD O ;2 CONTAINS TOTAL ERRORS DETECTED
(1) 001114 000 $ITEMB: .BYTE O ;;CONTAINS ITEM CONTROL BYTE
(1) 001115 001 SERMAX: .BYTE 1 ; ;CONTAINS MAX. ERRORS PER TEST
(1> 001116 000000 $ERRPC: .WORD O ; ;CONTAINS PC OF LAST ERROR INSTRUCTION
(1) 001120 000000 $GDADR: .WORD 0 ;:CONTAINS ADDRESS OF ‘'GOOD' DATA
(1) 001122 000000 $8DADR: .WORD O ; :CONTAINS ADDRESS OF 'BAD' DATA
(1) 001124 000000 $GDDAT: .WORD 0 ;s CONTAINS 'GOOD' DATA
(1) 001126 000000 $8DDAT: .WORD O ;. CONTAINS 'BAD' DATA
(1) 001130 000000 WORD 0 ; ;RESERVED--NOT TO BE USED
(1) 001132 000000 .WORD O
(1) 001134 000 $AUTOB: .BYTE O ;;AUTOMATIC MODE INDICATOR
(1) 001135 000 $INTAG: .BYTE 0 ;- INTERRUPT MODE IND]CATOR
(1) 001136 000000 .WORD O
(1) 001140 177570 SWR: .WORD  DSWR ;;ADDRESS OF SWITCH REGISTER
(1) 001142 177570 DISPLAY: .WORD DDISP ;;ADDRESS OF DISPLAY REGISTER
(1) 001144 177560 $TKS: 177560 ;;TTY KBD STATUS
(1) 001146 177562 $TKB: 177562 ;. TTY KBD BUFFER
(1) 001150 177564 $TPS: 177564 ;:TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TPB: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
(1) 001154 000 $NULL: .BYTE O ;. CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BYTE 2 ;;CONTAINS # OF FILLER CHARACTERS REQUIRED
(1) 001156 012 $FILLC: .BYTE 12 ;o INSERT FILL CHARS. AFTER A 'LINE FEED'’
(1) 001157 000 $TPFLG: .BYTE O ;;"'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
(1) 001160 000000 $TIMES: O *IMAX. NUMBER OF ITERATIONS
(1) 001162 000000 $ESCAPE :0 ;;ESCAPE ON ERROR ADDRESS
(1) 001164 077 $QUES: .ASCII /%/ . ;QUESTION MARK
(1) 001165 015 $CRLF: .ASCII <15 ;s CARRIAGE RETURN
(1) 001166 000012 SLF LASCIZ <12 ;:LINE FEED
(2) BEIZ32ITETIEL2R22 3222222223222 2222 222222200200ttt il )
gs; "SBTTL APT MAILBOX-ETABLE
(3) ",'t**t**tt***t*tt**tttt*t*tt*it’tlttttitlttttt'tﬁittt'ttttti*tittt
(2) .EVEN '
(2) 001170 $MAIL : ; :APT MA]ILBOX
(2) 001170 000000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE
(2> 001172 000000 $FATAL: .WORD  AFATAL ;;TATAL ERROR NUMBER
(2) 001174 000000 $TESTN: .WORD  ATESTN ;TEST NUMBER
(2) 001176 000000 $PASS: .WORD  APASS  ;.PASS COUNT
(2) 001200 000000 $DEVCT: .WORD  ADEVCT ;;DEVICE COUNT .
(2) 001202 000000 SUNIT: .WORD  AUNIT  ;:;I1/0 UNIT NUMBER
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(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2>
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
{2)
(2)
(2)
(2)
(2)

001204
001206
001210
001210
001211
001212
001214
001216

001220
001221

001222

001224
001225
001226
001230
001231
001232
001234
001235
001236
001240
001242
001244
001246
001250
001252

DIAGNOSTIC
APT MA]LBOX-ETABLE

000000
000000

000
000
000000
000000
000000

000
000

000000
000

000
000000
000

000
000000

000

000
000000
000400
000000
171000
000000
000000

MACY11 27(654)

$MSGAD: .WORD
$MSGLG: .WORD
SETABLE :
$ENV: .BYTE
$ENVM: _BYTE
$SWREG: .WORD
$USWR: .WORD
$CPUOP: .WORD
. %

o

:t

;t

.-t

"t

$MAMS1: .BYTE
sMTYP1: .BYTE
= %

u

.'t

:t

$MADRT: .WORD
W

$MAMS?: .BYTE
SMTYP2: .BYTE
$MADR?: .WORD
sMaMS3: _BYTE
MTYP3: .BYTE
SMADR3: .WORD
$MAMSSL :  BYTE
$MTYP4: .BYTE
$MADR4 : .WORD
$VECT1: .WORD
SVECTZ2: .WORD
$8ASE: .WORD
$DEVM: _WORD
$COW1: .WORD
$ETEND:

MEXIT

F 2
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AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS1
AMTYP1

AMADR1

AMAMS?
AMTYP?2
AMADR2
AMAMS 3
AMTYP3
AMADR3
AMAMS 4
AMTYP4
AMADRS
AVECT1
AVECT2
ABASE

ADE VM

ACDW1

SEQ 0018

; ;MESSAGE ADDRESS
; sMESSAGE LENGTH
: :APT ENVIRONMENT TABLE
: ;ENVIRONMENT BYTE
: :ENVIRONMENT MODE BITS
;;APT SWITCH REGISTER
;sUSER SWITCHES
::CPU TYPE,OPTIONS
BITS 15-11=CPU TYPE
11/04=01,11705=02,11/20=03,11/40=04,11/45=05
11/70=06,PDQ=07,0=10
BIT 10=REAL TIME CLOCK
B8IT 9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
::HIGH ADDRESS.M.S. BYTE
:;MEM. TYPE .,BLKA#1
MEM.TYPE BYTE -- (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0S=003
:;HIGH ADDRESS .BLKA#1
MEM.LAST ADDR.=3 BYTES.THIS WORD AND LOW OF '‘TYPE'' ABOVE
;;HIGH ADDRESS.M.S. BYTE
:;MEM. TYPE ,BLK#?2
: ;MEM.LAST ADDRESS.BLK#?2
;;HIGH ADDRESS,M.S.BYTE
:;MEM. TYPE ,BLKA#3
::MEM.LAST ADDRESS,BLKA43
;;HIGH ADDRESS ,M.S.BYTE
::MEM, TYPE ,BLKA#4
;:MEM.LAST ADDRESS.BLK#4
::INTERRUPT VECTOR#1,BUS PRIORITY#
:: INTERRUPT VECTOR#2BUS PRICRITY#?
: :BASE ADDRESS OF EQUIPMENT UNDER TEST
::DEVICE MAP
:;CONTROLLER DESCRIPTION WORD#1
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CVMNAA P11 ERROR POINTER TABLE SEQ 0019

g}; .SBTTL ERROR POINTER TABLE

(M ;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
&P :«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

1) ;L OCATION $ITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
(1) :*NOTE: IF SITEMB IS O THE ONLY PERTINENT DATA IS ($SERRPC).

(}; ;*NOTEZ: EACH ITEM IN THE TABLE CONTAINS &4 POINTERS EXPLAINED AS FOLLOWS:
(

1) i EM ;;POINTS TO THE ERROR MESSAGE

oy o* DH ;:POINTS TO THE DATA HEADER

1) sw DT ;:POINTS TO THE DATA

(}) I X DF ::POINTS TO THE DATA FORMAT

(1,

(1)

(1) 001252 $ERRTB:

61

62

63

72 JITEM 1

73 001252 023733 EMI :MNCAD STATUS REG. ERROR

764 001254 024312 DH1 JERRPC STREG EXPECTED ACTUAL

75 001256 024552 DT1 JSERRPC, STREG, $GDDAT, $BDDAT

76 001260 024642 DF1

77

78

79 JITEM 2

80 001262 023771 EMZ MNCAD FAILED TO INTERRUPT

81 001264 024442 DH3 ;ERRPC STREG ACTUAL

82 001266 024€06 DT3 ;SERRPC, STREG, $BDDAT

gz 001270 024642 DF 1

85 ITEM 3

86 001272 024031 EM3 :MNCAD UNEXPECTED INTERRUPT

87 001274 024442 DH3 ;ERRPC STREG

88 001276 024606 T3 ;$ERRPC, STREG

gg 001300 024642 DF1

91 JITEM 4

92 001302 024072 EM4 JMNCAD ERROR ON A/D CHANNEL

93 001304 024356 DHZ :ERRPC STREG CHAN NOMINAL TOL ACTUAL
94 001306 024566 DT? :$ERRPC,STREG, CHANL ,$GDDAT ,SPREAD , $BDDAT
gg 001310 024642 DF1

97 ;ITEM S

98 001312 024133 024476 024620 EMS ,DHS5,DTS5,DF1 SEXISTING MNCAD NOW FAILS TO RESPOND

001320 024642

99
100 JITEM 6

101 001322 024214 024522 024632 EM6,DH6,DT6,DF1 ;BUS ERROR ON SPECIFIED DEFAULT ADDRESS

001330 024642
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137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

P11

001332
001334
001336
001340
001342
001344
001346
001350

001352
001354
001356
001360
001362
001364
001366
001370
001372
001374
001376
001400
001402
001404
001406
001410
001412
001414
001416
001420
001422
001424
001426
001430
001432
001434
001436
001440
001442
001444
001446
001450
001452
001454
001456
001460
001462
001464
001466
001470
001472
001474
001476

ERROR POINTER TABLE

171000
000400
171004
000410
171010
000460
171014
000470

171000
171001
171002

000000

H 2
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MNCADO:

SBTTL
STREG:
ADST1:

ADBUFF :
VECTOR:
VECTR1:
VECTRZ:
VECTR3:
BASECH:
BASEND :
KBVECT:
GSTREG:
GADBUF :

GVECT:

CLKCSR:
CLKBPR:
DRVCSR:
DRVDOR:
DRVDIR:

WIDE :

NARROW:

FIRST:

SKIPST:

TEMP:
TEMP1:
CH1:
CH?:
NBEXT:

NMBEXT :

DUMMY :
CHANL :
RNA:
RNB :
RNC:
RMS:
PEAK :
FLAG:

SPREAD:

DAC:
DELAY:
EDGE:

BITPNT:

MIN:

WFTEST:

ABASE :ADDRESS OF MNCAD #0

AVECT1 :VECTOR OF MNCAD #0

ABASE +4 : #1

AVECT1+10 ; 21

ABASE+10 ; b2

AVECT1+60 : N2

ABASE+14 : #3

AVECT1+70 : #3
MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS

ABASE :ADDRESS OF STATUS REGISTER

ABASE +1 :UPPER BYTE OF STATUS REG.

ABASE +2 :ADDRESS OF A/D BUFFER

AVECT1 :VECTOR ADDRESS

AVECT1+2

AVECT1+4 :ERROR VECTOR ADDRESS

AVECT1+6

0 :BASE CHANNEL

20 :END CHANNEL

170400 :KNOWN GOOD A/D (SR

170402 :KNOWN GOOD A/D DBR

410 :KNOWN GOOD A/D VECTOR

170430 :CLOCK (SR

170432 :CLOCK BPR

167770 ;DRV11 CSR

167772 :DRV11 DOR

167774 :DRV11 DIR

(olololeleloleoleolalolelelololelalolelalalalelslele

JNO. OF WIDE STATES
:NO. OF NARROW STATES

;NO. OF SKIPPED STATES

;WORK AREA

JRESTART INDICATOR

sFIRST CHANNEL

;SECOND CHANNEL

;NO. OF MNCAD'S TO BE TESTED
JNO. OF MNCAD'S TO BE TESTED
;DUMMY CHANNEL

;CHANNEL VALUE

;RANDOM

;NUMBER

s VALUES

;RMS NOISE VALUE

;PEAK NOISE VALUE

:BIT MAP TERMINAL FLAG
:DEVIATION FROM THE NOMINAL
;SAR VALUE

:TIME DELAY COUNTER

;EDGE VALUE

:MIN VALUE
;0= NO DWARF ;BIT15 =1 TESTER; NON-ZERO = DWARF

SEQ 0020

C)
Q
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157
158
159
160
161
162
163
164
165
1)
166
167
168
169
170
171
172
173
1 .
175
176
177
178
179
180
181
182
183
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001500
001502
001504
001506
001510
001512
001514

001516
001516
001524
001530
001532
001536
001540
001546
001550
001554

001556
001562
001564
001570
001574
001600
001604
001610
001614
001620
001624
001626
001634
001640

001642
001646
001650
001654
001656

001662
001670
001676
001704
001712
001720
001726
001734
001742
001750
001754

000000
000000

000000
000000
000000
000001
000000

012737
005237
104003
005037

000002
022776
001002
062716
000002

005037
000424
012700
012720
012720
012720
012720
012720
012720
005237
000405
012737
005037
000005

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
013737
005037
005037

DIAGNOSTIC
MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS

001532
001103

001162
000001
000002

001476

000200
000137
001556
000137
001620
000137
001626
001430

100000
001430

001100
001140
001100

026304
000340
026626
000340
030666
000340
027172
000340
016446
001160
001162

001162

000000

001476

000020
000022
000030
000032
000034
000036
000024
000026
016440

MACY11 27(654)

MAX :
PERCNT:
OuUT:
EVER:
BADUNT :
MASKNM:
UNITBD:

UNEXP :

1%:
RETURN:
RET1:
RETZ:
.SBTTL
BEGIN:

BEGZ:

RBEG?:

BEGINZ:
RBEG:
RBEG1T:
.SBTTL
.. CLEAR

O—=00000

CLR
BR
MOV
MOV
MOV
MOV
MOV
MOV
MOV
INC
BR
MOV
CLR
RESET

I 2
19-SEP-78 08:51 PAGE 3-1

JMAX VALUE
JPERCENT FOR SAR ROUTINE

:BAD UNIT MAP
:CURRENT UNIT MAF

#1%,$ESCAPE ;;ESCAPE TO 1% ON ERROR

gERFLG

$ESCAPE ;RETURN ESCAPE TO NORMAL
SUNEXPECTED INTERRUPT

#1,a0(SP) :DOES IT RETURN TO A WAIT?

RETZ ;NO

#2,(SP) ;BUMP RETURN ADDRESS

INITIAL START-UP,HOUSEKEEPING, AND DIALOGUE

WFTEST

RBEG

#200,R0 :LOAD STARTING ADDRESS POINTER
#137,(R0O)+ :LOAD JUMP

#MBEGIN, (RO) +

#137.(R0O) +

#RBEGZ2, (RO) +

#137,(R0)+

#BEGINZ, (RO)+

TEMP] :SET RESTART FLAG

RBEG1

#BIT15 WFTEST :INDICATE TESTER IS CONNECTED
TEMP1 ;CLEAR RESTAT FLAG

INITIALIZE THE COMMON TAGS
THE COMMON TAGS ($CMTAG) AREA

MOV
CLR
CMP
BNE
MOV

#S$CMTAG,R6 ;sFIRST LOCATION TO BE CLEARED
(R6) + ;:CLEAR MEMORY LOCATION

#SWR ,R6 ; ;DONE?

.=6 ;.LOOP BACK IF NO

#STACK,SP ;:SETUP THE STACK POINTER

;;INITIALIZE A FEW VECTORS

MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
CLR

#$SCOPE ,a#IOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE
#340,a#]I0TVEC+2 ;;LEVEL 7

#SERROR ,a#EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
#3640, a#EMTVEC+2 ;;LEVEL 7

#STRAP ,3#TRAPVEC ;.TRAP VECTOR FOR TRAP CALLS
#340,a# TRAPVEC+2;LEVEL 7

#SPWRDN ,a#PWRVEC ;;POWER FAILURE VECTOR
#340,a#PWRVEC+2 ;:LEVEL 7

$ENDCT,SEOPCT :;SETUP END-OF -PROGRAM COUNTER
$TIMES ;2 INITIALIZE NUMBER OF ITERATIONS
$ESCAPE ::CLEAR THE ESCAPE ON ERROR ADDRESS

Se@ 0021
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1)
(1)
1)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
1)
(2)
(2)
(2)
(2)
(2)
192
193
194
195

001760
001766
001774

002002
002006
002014
002022
002030
002036

002040
002042
002046
002050
002056
002064

002070
002074
002102
002104
002112

002112
002120
002126
002134
002142
002146
002152
002154
002160
002162
002166

002166
002172
002174
002202
002204

002210
002214
002216
002224
002226
002234
002236
002240
002242
002250

INITIALIZE THE

112737
012737
012737

013746
012737
012737
012737
022777
001012

000403
012716
00000

2
012737
012737
012637

005037
132737
001403
012737

012737
012737
012737
012737
004737
005737
001005
005737
001002
104401

005227
001050
022737
001444
104401

005737
001012
123727
001406
023727
001005
104407
000403
112737

J 2
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DIAGNOSTIC MACY11 27(654)
COMMON TAGS
000001 001115 MOovB #1 ,SERMAX ;;ALLOW ONE ERROR PER TEST
001766 001106 MOV #.,8LP/ DR ;JINITIALIZE THE LOOP ADDRESS FOR SCOPE
00 774 001110 MOV #..SLPERR ::SETUP THE ERROR LOOP ADDRESS
::SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
::EQUAL TO A '~1'', SETUP FOR A SOFTWARE SWITCH REGISTER.
000004 MOV a#ERRVEC,-(SP) ;:SAVE ERROR VECTOR
002042 000004 MOV #6468 ,BNERRVEC  ;;SET UP ERROR VECTOR
177570 001140 MoV #DSWR,SWR ::SETUP FOR A HARDWARE SWICH REGISTER
177570 001142 MOV #DDISP.DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
177777 177102 CMP #-1,aSWR ::TRY TO REFERENCE HARDWARE SWR
BNE 66% ::BRANCH IF NO TIMEQUT TRAP OCCURRED
:2AND THE HARDWARE SWR IS NOT = -1
BR 65% :;BRANCH IF NO TIMEOUT
002050 64%: :?Y #658%, (SP) ;:SET UP FOR TRAP RETURN
000176 001140 65%: MOV ASWREG, SWR ;;POINT TO SOFTWARE SWR
000174 001142 MOV #DISPREG,DISPLAY
000004 66%: MOV (SP)+ ,a#ERRVEC ;;RESTORE ERROR VECTOR
001176 CLR $PASS ;:CLEAR PASS COUNT
000200 001211 BITB H#APTSIZE ,SENVM ;:TEST USER SIZE UNDER APT
BEQ 67% ::YES,USE NON-APT SWITCH
001212 001140 675 MOV #SSWREG, SWR J:NO,USE APT SWITCH REGISTER
:ROUTINE TO OVERLAY THE ''STYPE'' ROUTINE
005046 027410 MOV #5046 ,8TYPE :CLR =(SP)
012746 027412 MOV #12746,8TYPE+2 MOV NHSTYPE+12,-(SP)
0276422 027414 MOV NSTYPE+12,$TYPE+4
000002 027416 MOV #RTI,STYPE+6 :RTI
024720 JSR PC,STKINT JENABLE TKB INTR.
001430 TST TEMP1 JTEST IF RESTART
BNE 20% :BR IF YES
000042 TST Y U :TEST IF CHAIN MODE
BNE 208 :BR IF CHAIN MODE
023075 208 TYPE LJINITVT JINITILIZE THE TERMINAL
.SBTTL TYPE PROGRAM NAME
::TYPE THE NAME OF THE PROGRAM IF FIRST PASS
177777 INC N1 ;:FIRST TIME?
BNE 68% ;;BRANCH [F NO
016500 000042 CMP NSENDAD , a#4 2 ;:ACT=11?
BEQ 68% ::BRANCH [F YES
002252 TYPE .69% ;:TYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
000042 TST ans? :;ARE WE RUNNING UNDER XXDP/A(T?
BNE 70% ;;BRANCH IF YES
001210 000001 CMPB SENV, A1 :;ARE WE RUNNING UNDER APT?
BEQ 708 ;;BRANCH [F YES
001140 000176 CMP SWR,#SWREG ::SOFTWARE SWITCH REG SELECTED?
BNE 71% ::BRANCH IF NO
g;SUR 218 ::GET SOFT-SWR SETTINGS
000001 001134 ;?i: MOVB #1,8AUTOB ::SET AUTO-MODE INDICATOR

SEQ 0022
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(1)
(1)
(1)
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
24l
245
246
247
248
249
250
251
252
253
254

002250

002314
002314
002320
002326
002332
002334
002342
002350
002356
002360
002362
002370
002376
002404
002410
002414
002422
002430
002436
002442
002446
002450
002454
002460
002462
002466

002470
002474
002500
002504
002506
002510
002514
002520
002524
002526
002532
002536
002540
002546
002550
002554
002556
002562

DIAGNOSTIC MACY11 27(654)
GET VALUE FOR SOF TWARE SWITCH REGISTER

000421 B8R
::69%:  LASCIZ

68%:

013746 000010 MOV
012737 002360 000010 MOV
012700 000001 MOV
077001 S08
012737 077001 013622 MOV
012737 077001 013736 MOV
012737 077001 014052 MOV
000412 BR
022626 1%: CMP
012737 104420 013622 MOV
012737 104420 013736 MOV
012737 104420 014052 MOV
012637 000010 2%: MOV
004737 012510 3s: JSR
012737 062341 001446 MOV
012737 142315 001450 MOV
012737 127623 001452 MOV
004737 016266 JSR
105737 001134 1STB
001402 BEQ
000137 010776 JMP
005737 001430 4%: TST
001026 BNE
005737 001476 TST
100421 8MI

.SBTTL
104401 001165 MTEST: TYPE
104401 017745 TYPE
104401 017267 TYPE
104412 RDLIN
012600 MOV
105037 001476 CLRB
042710 000040 8IC
122710 000131 cMPB
001002 BNE
105237 001476 INCB
104401 023127 MTESTO: TYPE
000005 MTEST1: RESET
052777 000100 176376 BIS
005046 CLR
012746 002556 MOV
000002 RTI
005037 001176 1%: CLR
005037 001112 CLR
005037 001506 CLR
1064401 023643 TYPE
104412 RDLIN
012600 mMov
142710 000040 BI(CB
121027 000101 MPB

K 2
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68% ;.GET OVER THE ASCIZ
<CRLF>#CVMNA-A MNCAD (A/D) DIAGNOSTICAH<(CRLF>

NRESVEC,-(SP) ;SAVE RESERVED VECTOR
#18 ., RESVEC “SET UP ILLEGAL INST. TRAP
#1.R0 “SET RO TO ONE

RO, . STRY $O8 INSTRUCTION
#77001 ,DELAY1  :SET UP FOR SOB
#77001.DELAY2  :

#77001,DELAY3

2%

(SP)+,(SP)+ ;POP TWO WORDS OFF STA(CK
#DELY ,DELAY1 JINSTRUCTION FAILED
#DELY ,DELAYZ2 ;

#DELY ,DELAY3 ;

(SP)+.@#RESVEC -RESTORE ERROR VECTOR

PC,F I XONE SINITIALIZE ADDRESSES
#62341 ,RNA *RANDOM NO, VARIABLES
#142315 ,RNB
#127623.RNC
PC,WFADJ :SET UP TOLLERANCES
22uros “TEST IF CHAIN/APT
BEGL ;GO TO LOGIC TESTS
TEMP1 ‘TEST IF RESTART
MTEST1
WFTEST :CHECH IF TESTER CONNECTED ?
MTESTO ‘BR IF YES
OPERATOR INPUT DECODER
_$CRLF
.YESNO :ASK FOR INPUT
" DWRF *ABOUT DWARF MODULE
(SP)+,R0 ;GET INPUT
WFTEST 'SET NO DWARF
#40, (RO) *ENSURE UPPER CASE
#°'Y. (RO) “TEST IF 1ST CHAR IS Y
MTESTO “BR IF NOT '¥"
WFTEST *SET DWARF CONNECTED FLAG
_PRIME1 ‘TELL THE OPERATOR THE STORY
#BIT6,38TKS :ENABLE TKB INTR.
-(SP)
#1$,-(SP)
:LOWER PS
$PASS VINIT
SERTTL : THINGS
EVER ;
.DOT “TYPE THE 'DOT''
(SP)+,R0 :READ ANSWER
#40, (RO)

(RO) ,A'A

;1S IT A?

SEQ 0023




CVMNA-A MNCAD/MNCAM
CVMNAA P11

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

002612
002614
002620
002624
002626

001002
000137
121027
001002
000137
121027
001002
000137
121027
001002
000137
121027
001002
000137
121027
001002
000137
121027
001670
121027
001002
104407
000706
121027
001004
005237
000137
121027
001002
000137
121027
001002
000137
104401
000662

013737
005037
012737
005777
062737
005237
005737
100424
032777
001020
022737
001356
000413
022626
005737
001007
005737
001004

DIAGNOST]I(
OPERATOR INPUT DECODER

011040
000103

010122
000120

010614
000114

010/76
000127

011116
000102

012306
000110

000107

000126

001460
011116
000116

011156
000106

010376
017345

001244
001202
003060
176110
000004
001202
001210

010000
000004

001202
000042

001126
000004
001126

176074
001202

MACY11 27(654)

2%:

3%:

4%:

5%:

6%:

7%:

10%:

11%:

12%:

13%:

77%:

TESTAD:

1%:

2%:

BNE
JMP
(MP8B
BNE
JMP
CMPS
BNE
JMP
CMPS
BNE
JMP
CMP8
BNE
JMP
CMPB
BNE
JMP
CMPB
BEQ
cMP8
BNE
GTSWR
BR
CMPB
BNE
INC
JMP
cMP8
BNE
JMP
CMPB
BNE
JMP
TYPE

BR
.SBTTL
MOV
CLR
MOV
TST
ADD
INC
TST
BM]
BIT
BNE
CMP
BNE
BR
CMP
TST
BNE
TST
BNE

L 2
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2%
BEGINA
(RO) . #°C
38
BEGINC
(RO) ,A'P
4%
BEGINP
(RO) A4'L
5%

BEGL
(RO) ,A'W
6%
BEGINW
(RO) ,#'B
7$
BASEXC
(RO) ,#'H
MTEST
(RO) ,A'G
11%

MTEST1
(RO) ,A'V
12$

FLAG
BEGINW
(RO) ,#'N
13%
BEGINN
(RO) ,A'F
77%
BEGINM
,QUEST
MTEST1

JiNO, TRY C

;GO0 TO AUTO TEST

JIS IT C?

;INO, TRY P

;GO TO CALIBRATION LOOP
JIS IT P?

;iNO, TRY L

:GO TO TYPE/DISPLAY CONVERSIONS TEST
JIS IT L?

J:NO, TRY M

;GO TO LOGIC TESTS

JIS IT W?

;:NO,TRY AGAIN

;60 TO WRAPAROUND TEST
;1S 1T B?

;:NO TRY AGAIN

:?? E?ANQE BASE AND VECTOR ADDRESS
: H:

;:YES, HELP THE OPERATOR
JISIT G

::NO, TRY AGAIN

;IS IT v?

;:NO, TRY AGAIN

;SET BIT MAP AVAILABLE FLAG

;AND RUN WRAP TEST'S

;IS IT N?

JsNO, TRY AGAIN

;RUN NOISE TESTS

JIS ITF

::NO, TRY AGAIN

;RUN SWITCH GAIN/PREAMP MANUAL TEST

;WAIT FOR CHARACTER

DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

$BASE , $BDODAT
SUNIT

#2% ,ERRVE(
a$BDDAT

#4  SBDDAT
SUNIT

$ENV

3$
§5U12.SSUR

;GET BASE ADDRESS

:CLR UNIT NUMBER

:LOAD RETURN ADDRESS
;TEST 1F ADDRESS EXISTS
;UPDATE BUS ADDRESS
JUPDATE UNIT COUNT

:TEST IF ‘DO NOT SIZE''
;BR IF NO SIZEING

:TEST IF INHIBIT SIZING IS SET
:BR IF SET

:TEST IF MAX NUMBER

:BR IF NOT

;BR IF MAX

;RESTORE STACK

:TEST IF ANY EXIST

:BR IF ANY ARE THERE
:TEST IF XXDP CHAIN MODE
:BR IF YES

SEQ 0024




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

003076
003100
003102
003106
003114
003122
003126

104006
005726
000137
012737
012737
005737
100427
005737
100415
104401
013746
104405
104401
005737
001003
005726
000137
013737
052737
000410
123737
001404
113737
104005
005037
113737
005337
004737
005037
005046
012746
000002
000207

DIAGNOSTIC

016412
016612
000200
001506

001476

022074
001202

022117
001202

016412
001202
100000

001506
001506
001202
001506
001440
012510
001510

003264

000004
000006

001506
001506

001202
001426

001440

M 2
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DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

3s:

7%:

4%:

5%:

6%:

ERROR
TST
JMP
MOV
MOV
TST
BM]
TST
BM!
TYPE
MOV
TYPDS
TYPE
TST
BNE
TST
JMP
MOV
BIS
BR
{mP8
BEQ
MovB
ERROR
CLR
MovB
DEC
JSR
CLR
CLR
MOV
RT]
RTS

6 ;BASE ADDRESS CAUSED A BUS TRAP
(SP) + ;POP 1 ARG.

$EOP

#I0TRD ,ERRVEC

#200,ERRVEC+2

EVER ;TEST IF # HAS BEEN REPORTED

(A 3 ;IF YES BRAN(CH

WFTEST ;TEST IF IN TESTER MODE

7% ;BR IF TESTER

.FOUND1 :TELL OPERATOR # OF MNCAD'S FOUND
SUNIT,-(SP) :PUT # TO BE TYPED ON STACK
,FOUND?Z ;FINISH MESSAGE

SUNIT ;TEST IF ANY UNITS

7% JANY UNIT

(SP)+ :POP 1 ARG. OFF STACK

$EOP ;REPORT EOP

SUNIT,EVER :SAVE THE # OF MNCAD'S FOR LATER
gnglS,EVER :SET 'REPORTED # FLAG''
EVER,SUNIT :TEST IF ANY HAVE GONE AWAY

5% :BR JF ALL ARE STILL THERE
EVER,TEMP :SAVE FOR ERROR REPORT

5 ;EXISTING DEVICE FAILED TO RESPOND
SUNIT JRESET UNIT POINTER

EVER ,NMBEXT JGET # OF UNITS

NMBEXT ;ADJUST IT

PC.F IXONE JFIX BUS AND VECTOR ADDRESSES
BADUNT JRESET BAD UNIT INDICATOR

-(SP) :LOWER PRIORITY LEVEL 0O
#6%,-(SP)

PC JEXIT

SEQ 0025




CVMNA-A MNCAD/MNCAM
CVMNAA P

343
344
(3)
(3)

003266

003266
003274
003302
003310
003316
003322
003324
003330

012737
012737
012737
012737
005737
100075
005737
001072
005046
012746
000002
104401
004537
000012
013703
004737
104401
004537
006020
016334

DIAGNOSTIC

003266
000001
000001
003266
001476

001176

003342

020424
015550

001426
015664
021014
015502

021132

021606
026564
001112

000001
020433
015550

001426
015664
021014
015502

021132

021606
026564
001112

001106
001160
001102
001110

001160

N 2
MACY11 27(654) 19-SEP-78 08:51 PAGE 4
DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

BEGINL :

NS 3332333222233 33231 BRIT22123 2224232202 323282 2302000203200 R0Rtdtdd)

S*TEST 1

+15 VOLT TEST  (IN-HOUSE TESTER ONLY)

‘;tttit*ttttititii*ttttittttittttﬁtﬁtﬁt****tttttttttttttttt*t*ttt

TST1: MOV
MOV
MOV
MOV
TST
8PL
TST
B8NE
CLR
MOV
RTI

1%: TYPE
JSR
12
MOV
JSR
TYPE
JSR
6020
v100D
BR
TYPE
BR

2%: TYPE
JSR
INC

#TST1,SLPADR

#1,$TIMES ::D0 1 ITERATION
N#STN-1_,8TSTNM JSET UP TEST NUMBER
#TST1,SLPERR

WFTEST ;1S PROGRAM RUNNING IN WESTFIELD MODE?
TST3 ::NO, SKIP FIRST 2 TESTS
¥§?§s ;DO FIRST 2 TESTS ON 1ST PASS ONLY
-(SP) ;RESET PRIORITY
#18$,-(SP)

,TP15 :TYPE *'+15 = *'
RS,GCONVT ;CONVERT CHANNEL 12

TEMP ,R3 JGET TEMP

PC.,CONV1S ;TYPE VOLTAGE

,SPACE :TYPE &4 SPACES

RS ,COMPAR JTEST RESULTS

pa 3 : ;ERROR

. OKMSG :TYPE "OK''

TSTZ2 ;:GOTO NEXT TEST

,ERMSG :TYPE '‘sxERRORx»'’
PC.WHICHV :INDICATE ERROR UNIT
$ERTTL ;UPDATE ERROR COUNT

°:t*tt*tt**t*ttl*ttt*tﬁt*tt*tt*ttﬁt***tt**ti*tﬁﬁttttttﬁtt**tttttt

“*TEST 2

-15 VOLT TEST

(IN~-HOUSE TESTER ONLY)

::**it**tt*tit*t*ttﬁtt*t****tt*t*tttit*ttttttﬁ**ittttﬁ**tt**t*tti

1ST2:  SCOPE
MOV
TYPE
JSR
11
MOV
JSR
TYPE
JSR
1760
v100D

1%: TYPE

#1,$TIMES
. TM15
RS,GCONVT

TEMP,R3
PC,CONV15
. SPACE
RS, COMPAR

1$

,OKMSG
TST3

. ERMSG

PC ,WHICHV
$ERTTL

::DO 1 ITERATION
:TYPE =15 = *
:CONVERT CHANNEL 11

;GET TEMP
;TYPE VOLTAGE
;TYPE & SPACES
;TEST RESULTS

; ;ERROR

:TYPE .UK“

::GOTO NEXT TEST

:TYPE '"x=ERRORw2’'
:INDICATE BAD UNIT
:UPDATE ERROR COUNT

SEQ 0026




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

388
(3)
(3)
(2)
389
390
3N
392
393
394
395
396
397
398
399
400
(3)
(3)
(2)
401
402
403
404
(3)
(3)
(2)
405
406
407
408
409
410
(3)
(3)
(2)
411
412
413
414
(3)
(3)
(2)
415
416
417
418
(3)
(3
(2)
419
420
421

003516
003520
003526
003534
003542
003550
003556
N03564
003566
003570
003574
003602

003604
003606
003614
003616

003620
003622
003630
003636
003644
003646

003650
003652
003660
003662

003664
003666
003674
003676

003700
003702
003710
003712

T3

000004
012737
012737
013777
017737
042737
023737
001401
104001
006337
023727
001354

000004
012737
104415
104001

000004
012777
012777
012737
104415
104001

000004
012737
104415
104001

000004
012737
104415
104001

000004
012737
104415
104001

B 3
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DIAGNOSTIC _
FLOAT A ONE THRU MULTIPLEXER BITS SEQ 0027
;:*tttttttttitlttﬁ*itit*ttt*itttttttt*tt**ti*tt*tﬁttlt*ttt*tﬁ**t*
WTEST 3 FLOAT A ONE THRU MULTIPLEXER BITS
2222232222233 32323 2232322233323 2223232232232 2302132232322382302220R0E2%2%0;
7§73:  SCOPE
000003 001102 MOV #STN=-1,$TSTNM ;ENSURE PROPER TEST NUMBER
000400 001124 MOV #B]T8,$GDDAT :LOAD FIRST BIT
001126 175610 2%: MCV $GDDAT,@STREG :LOAD EXPECTED VALUE
1756064 001126 MOV @STREG, $BDDAT :READ STATUS REGISTER
000002 001126 BIC #8171, $BDDAT :CLEAR NXC BIT
001124 001126 e $CODAT , SBDDAT :COMFARE RESULTS
ERROR 1 ;FAILED TO LOAD + READ BIT
001124 1$: ASL S$GDDAT :GET NEXT BIT
001124 040000 CMP  SGDDAT,#BIT14 :F INISHED?
BNE 2% ::NO,GO TO NEXT TEST
;;t*tti*tttt*tttt*iti*i'i*tt***t**Q*tﬁ**t**Itt*ttttttttitiﬁ*ttt**
TATEST 4 LOAD AND READ BACK ERROR I.E. BIT14
;;tﬁtttttttt*ttttttttttt*ttt**tt*ttt*ﬁttﬁ**tttttﬁttﬁti*t**t*tﬁitt
TST4:  SCOPE
040000 001724 MOV - #BIT14,SGODAT
ERROR 1 :FAILED TO LOAD + READ ERROR I.E.
tt*tttttt*tt*t*t*tt**tt*ttﬁtttﬁtﬁ**tt*ﬁt*ttt**ﬁttt**tﬁt*ﬁt**tt*
LATEST LOAD AND READ BACK INTERRUPT ENABLE BITé
R33222332322223322333233 2233432332332 23233¢3F3433238232880882002dsddsd
7§75:  SCOPE
001516 175530 MOV WUNEXP,aVECTOR :SETUP FOR UNEXPECTED INTERUPT
000200 175524 MOV #200,aVECTRI :LOAD BR LEVEL
000100 001124 MOV - #BITE.SGODAT :LOAD EXPECTED DATA
HK
ERROR 1 :FAILED TO LOAD + READ INTERRUPT ENABLE
*tttitt*tttt*t*ttt*ﬁtttt*t**t*****t*t*tﬁt*t*i*tt*ttt**ﬁttt**tt*
S3TEST 6 LOAD AND READ BACK CLOCK OVERFLOW START ENABLE BITS
B 23322332232 TTLIILRICRLILSSL22 2223232220323 320¢d2 2820ttt Rtt el
7876:  SCOPE
000040 001124 MOV #BITS,SGODAT :LOAD EXPECTED DATA
HK
ERROR 1 ;FAILED TO LOAD + READ CLOCK OVERFLOW START ENAB
ttttttt*tt**lttt*ttt*ttt**t**tt*tt*ttttti*tﬁ*tt**t**ttﬁ*ttt**t*
LATEST 7 LOAD AND READ BACK EXTERNAL START ENABLE BIT4
B 233333333 2TLLIRLLSARLL22 2222222322323 3 2232282228280 200 28040804
T§77:  SCOPE
000020 001124 MOV #BIT4SGODAT  :LOAD EXPECTED DATA
HK
ERROR 1 ;FAILED TO LOAD + READ EXT. START ENABLE
::*t*tttt*ttt*ttttt*ﬁ*tttt**t**ti**t*tttttktttt*tt*tti*ﬁttttﬁttt*
*TEST 10 LOAD AND READ BACK MAINT. TST BIT2
;;*tt*ttt**t***it*t**t***tt*t**tttit*ttﬁ*ﬁtitti*itt*t**ttttt*ttit
TST10:  SCOPE
000004 001124 MOV #BIT2,$GDDAT

CHKIT
ERROR 1 ;sFAILED TO LOAD + READ BACK MAINT. TST




CVMNA-A MNCAD/MNCAM
CVMNAA . P1?

423
(3)
()
2)
424
425
426
427
4,28
(3)
(3)
(2)
429
430
(3
432
3y
(3)
2)
(1)
433
43
435
436
437
438

003714
003716
003724
003726

003730
003732
003740
003742

003744
003746
003754
003760
003766
003770
003776
004000

T

000004
012737
104415
104001

000004
012737
104415
104001

000004
012737
005037
012777
000005
052777
104414
104001

DIAGNOSTIC
LOAD AND READ BACK ENABLE I.D. BIT3

000010

100000

000300
001124
077574

000100

001124

001124

001160
175364
175146

c 3
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R 212233233223 2222 3332383332232 23Sttt Rt dldd

TRTEST 11 LOAD AND READ BACK ENABLE [.D. BIT3
::lttttttttttt**tt*ﬁi!*t**ttttt*ttt*iﬁt*ﬁ*ttttﬁﬁttttttittiﬁﬁtt***
TST11: SCOPE

MOV #8173, $GDDAT

CHKIT

ERROR 1 JFAILED TO LOAD + READ ENABLE 1.D. BIT

B 2221323223222 22333 2333323232332 22323 2283332282382 8RRl aidsRlsdd sy

J*TEST 12 LOAD AND READ BACK ERROR FLAG BIT15
R R AR RN RN AN AR RN AR R NN AR RN RN RANR RN RANR AN
TST12: SCOPE

MOV #BIT15,8GDDAT  ;LOAD EXPECTED DATA

CHKIY

ERROR 1 JFAILED TO LOAD + READ ERROR FLAG
L e e L TR L L
J*TEST 13 TEST INIT CLEARS BITS 2-6,8-14

AR ARARAA A ANNRRR R RN R R RN A RNAARRR R AR RN RRKRRRRNR AR
TST13: SCOPE

MoV #300,8$TIMES ;D0 300 ITERATIONS

CLR $GDDAT ;LOAD EXPECTED DATA

2%: MOV #77574 ,@STREG  ;SET STATUS REGISTER
RESET ;INITIALIZE
BIS #100,3%TKS ;SET INTRPT. ENABLE
CHECK ;GO CHECK RESULTS
ERROR 1 JRESET FAILED TO CLEAR AD ST. REG.

BITS

SEQ 0028

C\
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CVMNAA . P11 T14 TEST INIT CLEARS ERROR FLAG SEQ 0029
440 SRR AR AR RN R AR R AR AN R AR R AR RN R AR AR R R ARNNRRREAANNRRAR
(3) :*TEST 14 TEST INIT CLEARS ERROR FLAG
3 IR AAAARA AR R RN RAARNR R EERRARAARRAARR AN ANRAARARN AN RN ARRANARS
(2) 004002 000004 TST14: SCOPE
441 004004 012737 000300 001160 MOV #300,$TIMES ;DO 300 ITERATIONS
442 004012 012777 100000 175332 MOV #BIT15,aSTREG ;SET BIT 15
443 004020 000005 RESET ;ISSUE INIT
466 004022 052777 000100 175114 BIS #100,a$7KS ;SET INTRPT. EN. FOR KEYBOARD
445 004030 104414 CHECK
446 006032 104001 ERROR 1
447 A AR AR AN RN NN NN A R AR AR RN R AR R AR R AR AR RRRRARRRANRAANRARN AR AN R
(3) ;«TEST 15 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.
(3) AN AR AR AR AR AR RN AN AR RR AR RNARAR AR AR RN AN AN
(2) 004034 000004 TST15: SCOPE
(1) 004036 012737 000100 001160 MOV #100,$TIMES ;:D0 100 ITERATIONS
448 004044 012700 001000 MOV #8IT9,RO sSTALL TIME COUNTER
449 004050 005277 175276 INC @STREG sSTART CONVERSION
450 004054 012737 000200 001124 MOV #8177 ,$GDDAT ;LOAD EXPECTED
451 004062 005300 1%: DEC RO sSTALL
452 004064 001376 BNE 1% ;TIME
453 004066 042777 100000 175256 BIC #BIT15,aSTREG  .MASK OUT ERROR BIT
4564 004074 104414 CHECK
455 004076 104001 ERROR 1 ;A/D DONE FLAG FAILED TO SET;BITO FAILED TO CLEAR
456 004100 017700 175252 MOV @ADBUFF RO ;CLEAR DONE FLAG FOR ITERATIONS
457 IR AAARRAARARRREAARRRRARRRARRARRRARRARRRARARAARRRRAARAAANR
(3) ;*TEST 16 TEST INIT CLEARS DONE FLAG
3) AR AR AR A ARA RN AR AR RRRRRARRA AR AR AR ARAAREARRANANRAN
(2) 004104 000004 TST16: SCOPE
(1) 004106 012737 000300 001160 MOV #300,$TIMES ;:D0 300 ITERATIONS
458 004114 005037 001124 CLR $GDDAT ;CLEAR EXPECTED
459 004120 005277 175226 INC aSTREG ;START CONVERSION
460 004124 105777 175222 2$: TST8 aSTREG
461 004130 100375 BPL 2%

462 004132 000005 RESET

463 004134 052777 000100 175002 BIS #BIT6,ISTKS ;ENABLE INTR.

464 004142 104414 CHECK

222 004144 104001 ERROR 1 ;DONE FLAG FAILED TO CLEAR

467 AR A AN AN RAARAR AR AR RNNARARAAA KRR AR RRRRRRARR AR RN RAR
(3) J*TEST 17 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE
(3) IR AR AR AR AR R AR AR AR RN AR RNRRNNNRN AR RARANANNARANRAR
(2) 004146 000004 TST17: SCOPE

468 004150 005037 001124 CLR $GDDAT sCLEAR EXPECTED

469 004154 005277 175172 INC aSTREG ;SET A/D START CONVERSION BIT

470 004160 105777 175166 1%: 1ST8 @STREG ;WAIT FOR FLAG

471 004164 100375 BPL 1%

472 004166 017700 175164 MOV ®ADBUFF ,RO JREAD CONVERTED VALUE

473 004172 104414 CHECK

474 004174 104001 ERROR 1 ;DONE FLAG FAILED TO CLEAR




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

476
(3)
(3)
(2)
6“7
478
479
480
481
482
483
484
485
486
(3)
(3)
(2)
487
488
489
490
W
492
493
494
495
496
497
(3)
(3)
(2)
(1)
498
499
500
501
502
503

004176
004200

004210
004214
004222
004226
004230

004240

004242
004244
004252
004260
004264
004272
004276
004300
004306
004314
004316

004320
004322
004330

004344
004346
004352
004354
004360

004374
004402
004406
004410
004416
004422
004430
004436
004440
004442
004444
004452
004460
004462

120

000004
005037
005037
005037
012777
105777
100375
017737
001401
104004

000004
012737
012737
005037
012777
105777
100375
017737
023737
001401
104004

000004
012737
012737
042777
005046
012746
000002
004737
012777
012777
012777
105777
100375
017737
005077
017737
012737
104002
000401
022626
013777
012777
005046
012746

DIAGNOSTIC

001124
001444
001462
000005
175124

175122

007777
000001
001462
000405
175054

175052
001124

000100
004336
000100

004354

013166
004442
000200
000101
174744

174736
174730
174730
000300

001362
004700

004470

175130

001126

001124
001444

175060

001126
001126

001160
001106
174600

1724772
174766
174750

001126

001124
001124

174706
174702

E 3
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TEST ALL '0'S RESULTS USING MAINT. ADTST. BIT

B2 2323322222223 2232332233882 2 322223l it ittt ittt ddd

T=TEST 20

TEST ALL °'0'S RESULTS USING MAINT. ADTST. BIT

':t*t**tt**t*ttﬁtttt*t'ttt*tt**ﬁﬁtttitittttt*tttttt*ittttt*ttttﬁt

TST20: SCOPE
CLR
CLR
CLR
MOV

18: T1STB
BPL
MOV
BEQ
ERROR

$GDDAT ;CLEAR EXPECTED VALUE

CHANL ;SET CHANL = 0

SPREAD :SET SPREAD = 0

#5,3STREG ;CONVERT EVEN CHANNEL WITH MAINT, BIT SET
?gTREG JWAIT FOR DONE

RADBUFF ,$BDDAT ;RESULTS TO BDDAT FOR CHECKING

TST21 ;.GOTO NEXT TEST

4 ;DID NOT GET ALL 'O'S RSULT WITH MAINT. ADTST

':tttt**ttttt*ttt*tt*ttt*tttttttttittit*t**ittti*ttt**tt*ti**t**t

T*TEST 21

TEST ALL '1'S RESULT USING MAINT. ADTST. BIT

':tttttttﬁ*tttttﬁ‘*tt*ttttt*ttt*ttttt*ttt*tt**ttt*tt*tttttt*tt**i

TST21: SCOPE
MOV
MOV
CLR
MOV

1%: TSTB
BPL
MOV
C(MP
BEQ
ERROR

#7777 ,$GDDAT JEXPECT ALL *1'S RESULT

#1, CHANL JSET CHANL = 1

SPREAD JSET SPREAD = 0

#405,3STREG ;CONVERT ODD CHANNEL WITH MAINT. BIT SET
?gTREG ;JWAIT FOR DONE

aADBUFF ,$BDDAT ;RESULTS TO BDDAT FOR CHECKING

$GDDAT ,$BDDAT  ;EQUAL?

1ST22 2.GOTO NEXT TEST

4 ;DID NOT GET ALL '1°'S RESULT WITH MAINT. ADTST

R ETZIZTITEITTRITLIRLSIZIS222 2322282022 sttt ot ottt sl

T*TEST 22

GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

';tt*tti*tt*ttt*ttt*ttttti**t*ttﬂt*ttttitttt**t*itttﬁ**t*ttﬁ**t**

TST22: SCOPE
MOV
MOV
10%: BIC
CLR
MOV
RTI
1%: JSR
MOV
MOV
MOV
2%: TSTB
BPL
MOV
CLR
MOV
MOV
ERROR
BR
3%: CMP
4% MOV
MOV
CLR
MOV

#100,$TIMES :;D0 100 ITERATIONS
#108 ,SLPADR ;LOAD RETURN ADDRESS

#BIT6,a87KS ;JREMOVE TKB INTERRUPT
-(SP) JRESET PRIORITY
#1%,-(SP)

PC,SETINT ;LOAD VECTOR AREA WITH TRAP CATCHER
#3%,aVECTOR s INTERRUPT VECTOR ADDRESS

#200,avVECTR1 :SET UP NEW PSW

#BIT6'BITO,ISTREG ;SET INTERRUPT ENABLE BIT + START CONVERSION

aSTREG ;WAIT FOR DONE

2% JFLAG TO SET

@STREG,$BDDAT  ;READ STATUS REGISTER

aSTREG ;ENSURE INTR. ENABLE IS CLEARED

AADBUFF ,$GDDAT ;READ TO CLEAR DONE FLAG
#8177!8176,$GDDAT ;LOAD EXPECTED GOOD DATA

2 sFAILED TO INTERRUPT ON DONE

4% 2 BRANCH TO NEXT TEST
(SP)+,(SP)+ JRESET STACK POINTER

VECTR1 ,aVECTOR ;SET UP FOR UNEXPECTED INTERRUPT
#4700,aVECTRT

-(SP) ;CLEAR PSW

#5%,-(SP)

SEQ V030




CVMNA-A MNCAD/MNCAM
CVMNAA P11

520
521
522
523
524
(3)
(3)

004466
004470
004474

004500
004502
004510
004516
004524
004526
004532

004540
004546
004554
004562
004570
004576
004602
004606
004610
004612
004614
004620
004624
004632

004650

T22

000002
005077
005777

000004
012737
012737
042777
005046
012746
000002
004737
012777
012777
012777
017737
012737
005077
005777
104002
000401
022626
005077
005777
013777
012777
005046
012746
000002
005077

000004
012777
052777
105777
100375
012737
012777
012700
005300
001376
104414
104001

017700

F 3
MACY11 27(654) 19-SEP-78 (08:51 PAGE 8-1

DIAGNOSTIC
GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION SEQ 0031
RTI
174656 5: CLR 3STREG
174656 ST RADBUF F ;CLEAR DONE BIT
".'t*tttﬁt*‘*‘i*tt*tt*tt!ttitttttﬁt*ittﬁttt*tt*tt*ti*t*t***tttﬁttt
STEST 23 TEST INTERRUPT OCCURS WHEN ERROR AND I.E.E. IS SET
-'.'ttttt*t‘t**l’!‘ﬂ**tttt‘tttl’tt.tttt*t*.ttﬁtﬁt*t*ttﬁt**i*t*ttttt*it
T§T23: SCOPE
000100 001160 MOV #100,$TIMES ;::DO 100 ITERATIONS
004516 001106 MOV #10$ . SLPADR :LOAD RETURN ADDRESS
000100 174420 108:  BIC #BIT6,a$TKS :REMOVE TKB INTERRUPT
CLR -(SP) :LOWER PRIORITY
004534 MoV #18,-(SP)
013166 18: JSR PC,SETINT :LOAD VECTOR AREA WITH TRAP CATCHER
004612 174616 MOV #28 ,QVECTR2 *SETUP VECTOR ADDRESS
000200 174612 MOV #200,aVECTR3  :SET UP NEW PSW
140000 174570 MOV #BIT15!BIT14,aSTREG :CAUSE AN INTERRUPT
174564 001126 MOV aSTREG,$BDDAT  ;BAD DATA
140000 001124 MOV #BIT15'81T14,SGDDAT :GOOD DATA
174550 CLR aSTREG :CLEAR STATUS
174550 TST SADBUF F :AND CLEAR DONE
ERROR 2
BR 3
28: CMP (SP)+, (SP)+ ;POP STACK
174532 3 CLR aSTREG *CLEAR STATUS REG.
174532 ST RADBUF F *FALSE READ TO CLEAR DONE
001366 174532 MOV VECTR3,aVECTR2 :RESET VECTOR
004700 174526 MOV #4700,aVECTR3
CLR -(SP) *RESET PRIORITY
004650 Mo #4$,-(SP)
174476 48: CLR @STREG
;"ﬁ*t*ttt*ttﬁttttt*tttt**t**tl’*tl’t*tt*i**tt***ttittt.tttt*tt*ttti
TRTEST 24 TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER
;.'tttt**t*t**t*tt**ﬁ**t*tt*tt*t*t*t*tt*ttﬁtttt*tittttttttttt*tttt
T8T24: SCOPE
000001 174466 MOV #81T0,@STREG  ;START CONVERSION
000100 174252 BIS #B1T6,38$TKS *ENABLE TKB INTERRUPT
174454 1$: IStR  asTREG ‘WAIT FOR
L
100200 001124 28: MOV #81T15'8177 ,$GDDAT :LOAD EXPECTED VALUE
000001 174436 MOV #81T0,8STREG ~ ;START 2ND CONVERSION
001000 MOV #B8179.R0 TWAIT FOR 2ND
38: DEC RO :CONVERSION TO END
BNE 38
48: CHE CK
ERROR 1 ;ERROR FLAG NOT SET WHEN 2ND
: CONVERT ENDS BEFORE READ BUFFER FROM FIRST
174422 MOV SADBUF F ,RO CLEAR DONE FLAG

CI
O



CVMNA-A MNCAD/MNCAM
CVMNAA P11

. 564
(3)
(3)
(2)
565

004734
004736

005164
005170

125

000004
012737
012777
112777
112777
017737
042737
023737
001401
104001

017700
005077

000004
005037
013777
005277
105777
100375
017737
042737
001401
104001
062777
032777
001754

000004
005737
100022
012737
013777
012700
012777
012777
005300
001376
104416
104001
005777
005077

DIAGNOSTIC

TEST ERROR FLAG

100000
000001
000001
000001
174360
077777
001124

174336
1746326

001124
000010
176306
174302

174300
007777

000400
004000

001476

000240
001124
001000
177777
000011

001124
174400
174372
174364
001126
001126
001126

174312

174252
174244

001124
174216

174240
174230

G 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 9
SETS IF START 2ND CONV. BEFORE DONE FLAG SETS

2122233222223 23222323 2323223223323 2223820003800 Rt dddlddt

SATEST 25 TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS
1222232302224 2333323222232323233322332323332323234232233 2323232322232 R2¢8¢%3%032R;
7§T25: SCOPE
MOV #817T15,8GODAT  :LOAD EXPECTED DATA
MOV #81T0,3STREG  ;START CONVERSION
MOVB  #BIT0.@STREG  ;START NEXT CONVERSION
MOVB  #BITO.@STREG  ;ONCE AGAIN IN CASE REFRESH INTERVENED
MOV aSTREG,$BDDAT  ;READ STATUS REGISTER
BIC #77777,$8DDAT  :MASK OQUT BIT 15
CMP SGDDAT $BDDAT  ;COMPARE RESULTS

BEQ 1% ; -BRANCH OVER ERROR
ERROR 1 ERROR FLAG NOT SET WHEN 2ND
;CONVERT BEGINS BEFORE FIRST DONE
1%: MOV ®ADBUF F ,RO
CLR aSTREG ;CLEAR STATUS REGISTER
I L e T A e b
;*TEST 26 TEST CHANNELS 0-7 FOR SINGLE ENDED

R 2223232223233 22T2 3332328223222 2222822 2ttt Rttt lll

TSTZb SCOPE
CLR $GDDAT
MOV BIT3,aSTREG ;JENABLE PREAMP STATUS
1$: INC aSTREG JSTART A CONVERSION
2%: TST8 aSTREG ;1S CONVERSION DONE?
BPL 2% JNO, WAIT TILL IT IS DONE
MOV @ADBUFF ,$BDDAT  ;GET PREAMP STATUS
BIC H7777,88DDAT ;MASK OUT CONVERTED VALUE

?ggoa ?s ::SKIP OVER ERROR IF ZERO
3$: ADD #BIT8,3STREG  :INCREMENT CHANNEL TO BE TESTED

BIT #8IT17,aSTREG  :IS IT DONE?

BEQ 1% ::NO
:;tt*ttﬁ*ttt*it*ttt*ttttitttﬁttt**ttt*ti*ﬁ***t*tttt*ﬁ‘*tttttt*ttt
TxTEST 27 TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)

':t*t*tt*tttttttttt*lttttt*ttttt*tti*ttttiﬁttiittttit*ttttttt*ttt

TST27: SCOPE
ST WFTEST :RUNNING IN NORMAL MODE?
BPL 2$ ::YES, GO TO NEXT TEST
MOV #8IT7!BITS,$GDDAT *SET UP EXPECTED RESULT
MOV $GDDAT ,@STREG  ;ENABLE CLOCK OVERFLOW START
MOV #81T9,R0 *STALL TIME COUNTER
MOV #1777?7 SCLKBPR :SET CLOCK NEAR OVERFLOW

MaV #11,3CLKCSR :START CLOCK AT LINE RATE
1%: DEC RO :STALL

BNE 1$ ;TIME

CHECK ;CHECK RESULT

ERROR 1 ;DONE FLAG FAILED TO SET
2%: TST adADBUF F ;CLEAR DONE FLAG

CLR aSTREG ;INHIBIT CLOCK OVERFLOW START

SEQ 0032




CVMNA-A MNCAD/MNCAM
CVMNAA P11

605
(3)
(3)
(2)
1)
606
607
608
609
610
611
612
613
614
615
616
617

005174
005176
005204
005210
005212
005220

005226

005232
005234
005240
005246
005254
005256
005260
005262
005266
005270
005274
005276
005302

005312
005314
005315
005316
005322
005324
005326
005334
005336
005340
005344

005350
005352

005354
005362
005370
005376
005400
005404

(9

130

000004
000207

013777
017737
023737
001002
062716
000002

DIAGNOSTIC

TEST EXTERNAL START STARTS A/D

000001
001476

000220
001124
001476
001000

000400
000400

001134
001176
020330

026572
001514

021463

100000

174012
174002

001124
173764
001124

000002

001160

001124
174124

1746144
176136

174016

173770
001126
001126

H 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 10

(TEST MODULE OR TESTER)

N 128223823323 222 3333322222222 2822832 2 2222 aRiiididdadsld]

TEST E.TERNAL START STARTS A/D

(TEST MODULE OR TESTER)

';tttttttittttttttiitttiittt*ttttﬁﬁtltt*tttttttlttttllttttttttttt

T*TEST 30

T§T30: SCOPE
MOV #1,$TIMES
ST WFTEST
BEQ 43

MOV #BIT7!B1T4,9GDDAT

MOV $GDDAT ,aSTREG
TST WFTEST

BPL 2%

MOV #8179,R0

BIS #8178, 3DRVDOR
8IC #B]1T8,3DRVDOR

18: DEC RO
BNE 18
BR 3s
2%: TSTR $AUTOB
BNE 4%
TST $PASS
BNE 43
TYPE LEXTST
JSR PC.,WHICHU
MOV UNITBD,~(SP)
TYPOS
BYTE 1
.BYTE O
TYPE . CRWR
RDLIN
TST (SP)+
BIC #BIT15,aSTREG
3$%: CHECK
ERROR 1
4%: ST @ADB. f
CLR aSTREG
;ﬁ*i***‘t*tttt'ttttltttt*ttttt
SCOPE
RTS PC

;tttttttt*tittiittti*tt*ti*ttt

.. SUBROUTINE FOR LOGIC TESTS;.
TESTIT: MOV $GDDAT ,aSTREG
TEST: MOV a@STREG, $8DDAT
CMP $GDDAT ,$BDDAT
BNE RETERR
ADD #2,(SP)
RETERR: RT]

::D0 1 ITERATION

JRUNNING [N DWARF OR TESTER MODE?
::NO, GO TO NEXT TEST

;SET UP EXPECTED RESULT
JENABLE EXTERNAL START
:RugNING IN TESTER MODE?
:.N

;STALL TIME COUNTER
:GENERATE EXTERNAL START
JRESET BIT

JSTALL

;TIME

;:TEST RESULTS

:ISEéT UNDER A MONITOR ?
;.Y

;IS IT THE FIRST PASS?
;:NO, DON'T RUN TEST

;TYPE MESSAGE ABOUT EXT. START
;DETERMINE UNIT #

;2SAVE UNITBD FOR TYPEOQUT
;G0 TYPE~-OCTAL ASCII
::TYPE 1 DIGIT(S)
:2SUPPRESS LEADING ZEROS
:TYPE "‘TYPE CR WHEN READY''
:WAIT FOR CR

;POP WORD OFF STACK

:CLEAR A/D ERROR

:CHECK RESULT

:DONE FLAG FAILED TO SET
;CLEAR DONE FLAG

s INHIBIT EXTERNAL START

JRETURN TO TEST SECTION

;LOAD EXPECTED VALUE
JREAD ST. REG.
; COMPARE RESULTS
; ;ERROR RETURN
;BUMP RETURN ADDRESS TO GET AROUND ERROR

SEQ 0033




CVMNA-A MNCAD/MNCAM
CVMNAA P11

649
650
651
(3)
(3)
(2)
1)
652
(2)
653
654
655
656
657
658
659

661

005406

005406
005414
005422
005430
005436
005442
005444
005450
005452
005456
005460
005462

005464
005466
005474
005500
005502
005506
005510
005512

005514
005516
005524
005530
005532
005536
005540
005542

005544
005546
005554
005560
005562
005566
005572
005574
005600
005602
005604

012737
012737
012737
012737
005737
001111
004537

000000
004537
004000
016330
104004

000004
012737
004537
000001
004537
007344
016336
104004

104004

DIAGNOSTIC
WRAPAROUND TEST

000031
000010
005406
005406
001370
015352

015502

000010
015352

015502

000010
015352

015502

000010
001476

006240
015352

015502

001102
001160
001106
001110

001160

001160

001160

1 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 11

SECTION

.SBTTL
WRAP :

WRAPAROUND TEST SECTION

5212233222822 23223 23332223223 23323132232 4332222423232 82222222000 RzRn)

SeTEST 31

TEST CHO GROUND

X T22331222323332338 0232323223222 23 8333323222 2 Rt R RRlttiRdtdisdldl;

TST31: MOV
MOV
MOV
MOV
TST
BNE
JSR
0
JSR
4000
V12
ERROR

#STN, STSTNM

#10,$TIMES ;;D0 10 ITERATIONS
#TST31,8LPADR  ;«SET UP LOOP ADDRESS
#TST31,8LPERR  ;«SET UP ERROR LOOP_ADDRESS

BASECH :TESTING CHANNEL 0-77?
WRAPX JNO, DON'T TEST
RS, CONVRT ;CONVERT 8 TIMES
RS, COMPAR ;COMPARE RESULTS
JNOMINAL
; TOLERANCE
4 JERROR ON A/D CHANNEL

B 222232322322323223232323 2323233333222 2233¢323238233282d32230 232220l ]

TRTEST 32

TEST CH1 +4.5 vOLT

BEEL22212222323 3223232324803 322333 2822202282880 RRE0RRRRRRRRRl R s

TST32: SCOPE
MOV
JSR
1
JSR
7344
v326
ERROR

#10,8TIMES ::D0 10 ITERATIONS
RS5,CONVRT :CONVERT 8 TIMES
; CHANNEL 1
RS, COMPAR ; COMPARE RESULTS
JNOMINAL
; TOLERANCE
4 :ERROR ON A/D CHANNEL

SR 2232233232228 3 3323333323332 8222dtsadd iR R a2 RRRdt Rl l

L*TEST 33

TEST CHZ2 -4.5 VOLT

e 2223222223333 27322323223322222323333232232 2222ttt ti o tad sl

TST133: SCOPE
MOV
JSR
2
JSR
434
v326
ERROR

#10,STIMES ;D0 10 ITERATIONS
R5,CONVRT ;CONVERT 8 TIMES
JCHANNEL 2
RS, COMPAR ; COMPARE RESULTS
s NOMINAL
; TOLERANCE
4 ;ERROR ON A/D CHANNEL

XL I2ITZR22SRSEETS22IS 2222222222208 iRttt iR Rl R

S«TEST 34

TEST CH5 GROUND (DWARF OR TESTER)

':ittttttttt**tt*tﬁi*tttttttttttttt**tiﬁtlttttittttttttt*tttitttt

TST34: SCOPE
MOV
TST
BNE
JMP
1%: JSR
5
JSR
4000
V12
ERROR

#10,8TIMES ;:D0 10 ITERATIONS
#;TEST ;RugNING WITHOUT TESTER OR DWARF
2N
STD :YES, BYPASS DWARF/TESTER CHECKS
R5.CONVRT :CONVERT 8 TIMES
;CHANNEL 5
R5, COMPAR ; COMPARE RESULTS
JNOMINAL
: TOLLERANCE

4 JERROR ON A/D CHANNEL

SEQ 0034




CVMNA~A MNCAD/MNCAM
CVMNAA P11

686
687
(3)
(3)
(2)
(1)
688
689
690
691
692
693
694
695
(3)
(3)

005606
005610
005616
005622
005624
005630
005632
005634

005636
005640
005646
005652
005654
005660
005662
005664

005666

005666
005670
005676
005704
005712
005714
005722
005726
005732
005740
005742
005746
005752
005754
005756
005760
005764
005770
005772

T34

000004
012737
004537

000004
004537
006020
016336
104004

000004
012737
004537

000006
004537
001760
016336
104004

000004
012737
012737
013737
001003
012737
012705
012537
023737
103415
004537
004537
005560
016336

005237
020527
001356
000753

DIAGNOSTIC

TEST CHS GROUND

000010
015352

015502

000010
015352

015502

000010
000037
001370

000010
016340
005752
001372

015360
015502

001444
016360

001160

001160

001160
001102
001444

001444

001444

J 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 11-1
(DWARF OR TESTER)

N 422322382222 33 322 BRIXISESIZLZIESIZEILTIE 2202030 R0 ddRddd ]

L*TEST 35

TEST CH4 +2.6 VOLTS

(DWARF OR TESTER)

S 1322232322223 2323383332323 23233832232 8232333220382 d8tdiiiiitsddddddds

TST35: SCOPE
MOV
JSR
4
JSR
6020
v326
ERROR

#10,STIMES
R5,CONVRT

RS, COMPAR

4

::D0 10 ITERATIONS
:CONVERT 8 TIMES
;CHANNEL 4

; COMPARE RESULTS
;NOMINAL

; TOLLERANCE

:ERROR ON A/D CHANNEL

L 2323233332 2233223 3382283823328 28820 Rttt dliddtl ]

S*TEST 36

TEST CH6 =2.2 VOLTS

(DWARF OR TESTER)

':tQtitttt*ttttﬁ*tttttt***t*itittt*ttttt*ttti*tittttttt*tt**i**it

TST36: SCOPE
MOV
JSR

6

JSR
1760
V326
ERROR

WRAPX :

#10,STIMES
R5,CONVRT

RS, COMPAR

4

::D0 10 ITERATIONS
:CONVERT 8 TIMES
;CHANNEL 6

;COMPARE RESULTS
JNOMINAL

; TOLLERANCE

JERROR ON A/D CHANNEL

R 132323223 222333 2333223332833 2823222838238 2330200800t Rt dddd

S«TEST 37

TEST VOLTAGE ON CHANNELS

(DWARF OR TESTER)

X232 222222323 3233823223823 282322322 22280 R0 28ttt dddattdtl s

TST37: SCOPE
MOV
MOV
MOV
BNE
MOV
1%: MOV
2%: MOV
CMP
BLO
3%: JSR
JSR
4%: 5560
v326
ERROR
INC
CMP
BNE
B8R

#10,8TIMES
A#STN-1,8TSTNM
?QSECH.CHANL
#10, CHANL
#VTABLE ,RS
(RS)+,4%
BASEND , CHANL
TST40
R5,CONVTC
R5,COMPAR

4
CHANL
gg,#VTABLE+20

1%

::D0 10 ITERATIONS

JSET UP TEST NUMBER

;SET UP CHANNEL

;s CHANNEL 0K

;ON CHANNEL 10

;POINT TO VOLTAGE TABLE

JSET UP EXPECTED VALUE

;DONE?

J:YES, GO TO NEXT TEST
;CONVERT 8 TIMES

; COMPARE RESULTS

;VOLTAGE

; TOLLERANCE

:ERROR ON A/D CHANNEL

:GET NEXT CHANNEL

:1S VOLTAGE TABLE POINTER AT END OF TABLE?
::NO, GET NEXT EXPECTED VALUE

SEQ 0035




CVMNA-A MNCAD/MNCAM

CVMNAA . P11

723
(3)
(3)

(2) 005774
(1) 005776
724 006004
725 006010
726 006012
727 006020
729 006026
729 006030

140

005726

K 3
DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:51 PAGE 12
TEST CHANNEL FOR +- 2.2 VOLTS IN DIFFERENTIAL MODE

R ANARAAANRNAARRAAAAAARNANAARANANARAARRAARANRAANAASARAAAN SO REAN

SwTEST 40 TEST CHANNEL FOR +- 2.2 VOLTS IN DIFFERENTIAL MODE
:;ttt'*ttﬁttt*ttttttttttttttttttttttt*tﬁttttttttit'..'.'.'.‘.‘."
T$T40: SCOPE

000001 001160 MOV #1,8TIMES ::DO 1 ITERATION

001476 TST WFTEST :RUNNING IN TESTER MODE?

8PL 1% ;:BR IF NO
000010 001160 MOV #10,8$TIMES ;D0 10 ITERATIONS
000200 173364 gés g%lT?.SDRVDOR ;SET A/D AND MUX TO DIFFERENTIAL
001176 1%: TST $PASS ;IS THIS THE FIRST PASS?

BNE TST41 ::NO, DON'T RUN TEST
001372 000010 gMg ?Q?E?D"1O ;ngTING ANY DIFFERENTIAL CHANNELS?

L M

020235 TYPE LDIFM :TYPE SET DWARF TO DIFFERENT]IAL MESSAGE
021463 TYPE . CRWR :TYPE ''TYPE CR WHEN READY'’

RDLIN JWAIT FOR CARRIDGE RETURN

TST (SP)+ ;POP WORD OFF STACK
006076 001106 2%: MOV #3% ,SLPADR JSET UP LOOP ADDRESS
006076 001110 MOV #3% ,SLPERR :SET UP ERROR LOOP ADDRESS
002220 006156 3%: MOV #2220,6% ;SET UP INITIAL EXPECTED VALUE =2.2 V
001370 MOV BASECH,RO :GET FIRST CHANNEL TO TEST
000010 cMP RO, 410 ;IS RO >= 10

BHIS A 3 JIYES
000010 MOV #10,R0O ;SET RO = 10
001372 4%: MOV BASEND RS :GET LAST CHANNEL TO TEST

SuB RO,RS :GET DIFFERENCE BETWEEN F]RST AND LAST

ASR RS ;DIVIDE IT IN HALF

ADD RO.R5 :¢BDTE§¥ST CHANNEL GIVING LAST CHANNEL
001444 MOV RO, CHANL ;SET UP FIRST CHANNEL TO TEST
001444 5%: CMP RS, CHANL ;DONE?

8LO 7% ;2YES, GO TO NEXT TEST
015360 JSR RS,CONVT(C ;CONVERT 8 TIMES
015502 JSR RS5.,COMPAR JTEST RESULTS

6%: 2220 sNOMINAL

v326 :TOLLERANCE

ERROR 4 ;ERROR ON A/D CHANNEL
001444 INC CHANL :POINT TO NEXT CHANNEL TO TEST
006156 NEG 6% ;REVERSE SIGN OF EXPECTED VALUE
170000 006156 géc g;?OOOO,bS ;CLEAR EXTRA BITS
001476 ’$: TST WFTEST JRUNNING IN TESTER MODE?

EEEET 8% ;:BR IF DWARF
000100 172722 BIS #100,38TKS ;ENABLE INTERRUPTS

BR TST41 ;;G0 TO NEXT TEST
020125 8%: TYPE ,SDSE :TYPE SET DWARF TO SINGLE ENDED MESSAGE
021463 TYPE ,CRWR :TYPE ''TYPE CR WHEN READY''

RDLIN ;WAIT FOR CR

TST (SP)+ ;POP WORD OFF STACK

SEQ 0036




CVMNA-A MNCAD/MNCAM

CVMNAA P11

771 006240
772

3)

(3)

(2) 006240
(1) 006242
773 006250
774 006256
775 006262
776 006266
777 006272
778 006276
779 006304
780 006310
781 006314
782 006320
783 006322
784 006324

(2) 006326
(1) 006330
786 006336
787 006342
788 006346
789 006352
790 006354
791 006356
792 006362
793 006366
794 006372
795 006376
796 006402
797 006406
798 006410
799 006412
800 006414
801 006416
802 006422
803 006426
804 006432
805 006434

140

000004
012737
012737
005077
005037
004537
013704
012777
004537
160437
004537
000005
016324
104004

000004
012737
104401
004737
013746
104403

005037
005037
004737
104401
004737
004537

000000
016332
000401
000407
104401
004737
005237
000402
104401

DIAGNOSTIC

L 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 13

TEST CHANNEL FOR +- 2.2 VOLTS IN DIFFERENTIAL MODE

000001
000041
173074
001444
015366
001426
000377
015366
001426
015502

000001
017237
026572
001514

000
001444
001442
007670
022775
007772
015502

021606
026564
001112

021132

STD:

1323333233222 322232 3022222222223 2833222 0ttt ddndtdddd)

TRTEST 41

-:tttlttttt*lttttttttttitttttttitttttttttﬁtitttﬁﬁitttttﬁti.*tltti

TST41: SCOPE
001160 MOV
001102 MOV
CLR
CLR
JSR
MOV
173052 18: MOV
JSR
Su8
JSR
5
V2
ERROR

';lt**t**tt*tttﬁtt**tﬁ*tttttti*ttttt*'tttttttt*tﬁi*tttttttitttit*

OFFSET ON CHO

2222222233333 233 3233342328283 3 3222248820t d 20t 022 R Rt tldld

SATEST 42

TST42: SCOPE
001160 Mov
TYPE
JSR
MOV
TYPOS
.BYTE
CLR
CLR
JSR
TYPE
JSR
JSR

0
v50D
BR
BR
OFFERR: TYPE
JSR
INC

BR
OFFOK: TYPE

TEST VERNIER OFFSET DAC ON CHO

#1,.STIMES

#STN-1_STSTNM

@ADBUF F
CHANL
R5,CONVCD
TEMP R4

#377 ,@ADBUFF

R5,CONVCD
R4, TEMP
R5, COMPAR

4

#1,8$TIMES

LOFSET
PC.,WHICHU

UNITBD,=-(SP)

1.0

CHANL
DUMMY
PC,OFFSET
LMOFSET
PC,TOFF
R5,COMPAR

OFFERR

OF FOK
.ERMSG
PC,WHICHV
SERTTL
TST43
.OKMSG

:.D0 1 ITERATION
;SET UP TEST NUMBER
;SET VERNIER DAC = 0

;SET UP TO CONVERT ON CHANNEL O
;CONV. CHO, DIRECT VERNIER DAC

;SAVE VALUE IN Ré
;SET VERNIER DAC = 377
:CONVERT IT

JTEMP=DIFF. BETWEEN VALUE & PREVIOUS

;COMPARE RESULTS

;.00 1 ITERATION
;INFORM OPER. TEST NAME
;GET UNIT #

;PUSH IT

. TELL OPER.

;LOAD CHANNEL

sLOAD DUMMY

sFIND OFFSET

:TYPE 'OFFSET="'

sTYPE OFFSET

;IS RESULT WITHIN LIMITS?

:NO~ERROR
JYES-0K

JINDICATE BAD UNIT
;UPDATE ERROR COUNT
;GO TO NEXT TEST

SEQ 0037




CVMNA-A MNCAD/MNCAM
CVMNAA. P11

807
(3)
(3)
(2)
808
809
810
811
812
813
814
815
816
817
818

743

000004
012737
012703

012777
012702
105277
105777
100375
027704
003402
017704
027703
002002
017703
005302
001357
010337
004537

000000
016322

010437
004537
007777
016322
104004

DIAGNOSTIC
TEST RAMP RANGE, CH3

B E32823222323 3222323333 3323223322323 ittt tdtilaRid sl

TEST R/AMP RANGE, CH3

R 2223332222 F2332332323323332 3803233233823 3223 38333202323 f0dRf R adiRt sl

000001
007777

001400
047040
172656
172652
172650

172642
172636

172630

001426
015502

001426
015502

001160

172666

m 3
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SwTEST 43

75T43:

3%:

4%:

SCOPE
MOV
MOV
CLR
MOV
MOV
INCB
TSTB
BPL
(MP
BLE
MOV
{MP
BGE
MOV
DEC
BNE
MOV
JSR

0

vO
ERROR
MOV
JSR
7777
VO
ERROR

#1,$TIMES
#7777 ,R3

Ré&

#1400, @STREG
#20000. ,R2
aSTREG
@STREG

2%
aADBUF F ,R4
3%

®ADBUF F ,R4
@®ADBUFF ,R3
4%

@ADBUFF ,R3
R2

1%

R3,TEMP
RS, COMPAR

4
R4, TEMP
R5, COMPAR

4

;DO THIS ONCE

JINIT R3 VALUE

;AND R4

JSETUP FOR CH3

;SETUP FOR 20,000 CONVERSIONS

JHIT A NEW HIGH

JHIT A NEW LOW

JRAMP DIDN'T REACH LOW END OF RANGE

JRAMP DIDN'T REACH HIGH END OF RANGE

SEQ 0038




CVMNA-A MNCAD/MNCAM
CVMNAA P11

835
(3)
(3)
(2)
(1)

007054
007062
007064
007066
007072

T44

001450

DIAGNOSTIC
NOISE TEST, 1 EDGE

000001
001416
006612
007366
017154
026572
001514

000
001165
001476

000020
000057

001370
006700

000006

001444
015360
001426
013224

007744
001464
013224

007744
001464
000001
021063
001454
015314
001454

021132
000377
021606
026564

001172
007064

000006

001160

001444
001372

001444
007770

001442
001470

001454

001454
013164

016360

001454

007770

N 3
MACY11 27(654) 19-SEP-78 08:51 PAGE 15

2122232233322 33 3333332338322 2332200002222 02230 32222 2ddddsRdldld)

NOISE TEST, 1 EDGE

::ttﬁ*tﬁttttttt*tttt*tttliiﬁitttttt*tttttttttttttit!ﬁtlt*'ltttttt

TRTEST 46

TST44: SCOPE

MOV
CLR
JSR
JMP
NOITST: TYPE
JSR
MOV

TYPQOS
.BYTE

TYPE
TST
BPL
MOV
CMP
BEQ
1%: MOV
2%: MOV
CLR
3s: INC
CMP
BEQ
MOV
JSR
MOV
JSR
16.
JSR
MOV
JSR
4
JSR
SuB
MOV
A ¥ TYPE
MOV
JSR
CMP
BGT
TYPE
BR
5%: MOV
BR
6$%: TYPE
JSR
INC
7%: MOV
CLR
8%: INC
CMP
BEQ

#1,$TIMES

UNITBD,-(SP)

1.0

.SCRLF
WFTEST

1%

#20, CHANL
gg?.BASEND

BASECH, CHANL
#3% ,ERRADR

PC,TSTDAC
DAC ,RMS
R5,SARSUB

PC,TSTDAC
DAC ,RMS
#1_EDGFLG
-RMINOI
RMS P2
PC,TYPRP
RMS,VHR
6%

. OKMSG

’$

#255. ,RMS
4%

. ERMSG
PC,WHICHV
SERTTL

#8% ,ERRADR
R5

RS
#6 ,R5
108

;;D0 1 ITERATION
:CLEAR ENTRY FLAG
JRUN NOISE TEST
JNEXT TEST

sDETERMINE UNIT #
s TELL OPER.

;RUNNING ON THE TESTER

;¢:BR IF NOT

JASSUME TESTING AM

JTESTING AM?

;2 YES

:LOAD CHANNEL O

:SET UP ERROR RETRY ADDRESS
:CLEAR RETRY COUNT

: INCREMENT COUNT

;1S COUNT = 6?

:2YES, CHANNEL TOO WIDE OR NOISY
:LOAD DUMMY CHANNEL

:GET EDGE VALUE

;SET UP EDGE VALUE

;DO SAR ROUTINE AT 16%

;CHECK VERNIER DAC SETTING
sADD RESULT TO RMS
;DO SAR ROUTINE AT 84X

;CHECK VERNIER DAC SETTING
;SUBTRACT RESULT FROM RMS

sTYPE RMS VALUES
;:éTHIN LIMITS?

“SET RMS TO MAX ERROR

e

s INDICATE BAD UNIT

;UPDATE ERROR TOTAL

;JSET UP ERROR RETRY ADDRESS
;CLEAR RETRY COUNT

s INCREMENT COUNT

;IS COUNT = 67

:2YES, CHANNEL 700 WIDE OR NOISY

SEQ 0039




CVMNA-A MNCAD/MNCAM
CVMNAA. P11

885
886
887
888
889
890
891
892
893
894
895
896
897
898

007074
007102
007106
007114
007120
007122
007126
007134
007140
007142
007146
007154
007162
007166
007172
007176
007204
007206
007212
007214
007222
007224
007230
007234
007240
007244
007250
007254
007256
007264
007266
007274
007276
007302
007306
007310
007316
007320
007324
007324
007326
007334
007336

007342
007346
007352
007356
007360
007364
007366

T44
013737

004737
163737
012737
104401
013702
004737
023737
003007
1044601

000412
012737
000757
104401
004737
005237
104401
005237
005737
001023
022737
001404
022737
001002
005237
005737
001006
022737
001422
000137

100406
023737
103413
000137

013705
162705
020537
001402
000137
000207

B &
MALY1T 27(654) 19-SEP-78 08:51 PAGE 15-1

DIAGNOST](
NOISE TEST, 1 EDGE
001444 0014642 MOV CHANL ,DUMMY ;LOAD DUMMY CHANNEL
015360 JSR R5,CONVTC :GET EDGE VALUE
001426 001470 MOV TEMP,EDGE ;SET UP EDGE VALUE
013224 {SR R5.SARSUB :DO SAR ROUTINE AT 12
007744 JSR PC,TSTDAC :CHECK VERNIER DAC SETTING
001464 001456 MOV DAC ,PEAK ;ADD RESULT TO PEAK
013224 égR RS,SARSUB ;DO SAR ROUTINE AT 99%
007744 JSR PC,TSTDAC ;CHECK VERNIER DAC SETTING
001464 001456 SuB DAC ,PEAK ;SUBTRACT RESULT FROM PEAK
000001 013164 MOV #1 ,EDGFLG
021077 9%: TYPE LPKNOI
001456 MOV PEAK ,R2
015314 JSR PC,TYPRP ;TYPE PEAK VALUES
001455 016362 CMP PEAK, VNP ;WITHIN LIMITS?

BGT 11% :NO
021132 TYPE ,OKMSG

BR 12% 2
000377 001456 10%: ggv 3255..PEAK :SET PEAK TO MAX ERROR
021606 11%: TYPE LERMSG
026564 JSR PC,WHICHV ;INDICATE BAD UNIT
001112 INC $ERTTL JUPDATE ERROR COUNT
001165 12%: TYPE JSCRLF ;LEAVE A BLANK LINE
001444 INC CHANL ;GET NEXT CHANNEL
001416 TST WIDE ;CHECK ENTRY FLAG

BNE 15% ;BR IF MANUAL ENTRY
000003 001444 ggg q§§CHANL ;CHegNEL 3 (RAMP (CHANNEL)?

;oY
000007 001444 gng quCHANL :CHSNNEL 7 (EDC INPUT CHANNEL)?
..N

001444 13%: INC CHANL ;CHANNELS 3 AND 7 ARE SKIPED
001476 14%: TST WFTEST JRUNNING WITHOUT DWARF/TESTER ?

BNE 15% ;:BR IF DWARF/TESTER
000004 001444 CMP #4 , CHANL ;DONE?

BEQ 17% :2YES,GO TO NEXT TEST
006670 - JMP 2%

BMI 16% ;:BR IF TESTER MODE
001372 001444 CMP BASEND , CHANL :DONE?

BLO 17% ;S YES
006670 JMP 2$ :NO, CONTINUE TESTING

;ON TESTER - DON'T RUN GOOD MNCAM

001372 16%: MOV BASEND ,R5 :GET LAST CHANNEL
000017 SUB #17 ,R5 GET LAST CHANNEL TO TEST
001444 CMP RS,CHANL - DONE?

BEQ 17% ::YES, GO TO NEXT TEST
006670 . JMP 2% :NO, CONTINUE TESTING

17%: RTS PC JEXIT

NOIJMP:

SEQ 0040




CVMNA-A MNCAD/MNCAM
CVMNAA P11

936
(3)
(3)
(2)
1)

745

000004
012737
10440
004737
013746
104403

104401
005737

012700
022737
001405
013700
001410
062700
010037
005200
010037
000406
012737
012737
005005
005205
022705
001444
013737
004537
013737
005002
004737
000760
004737
000755
005702
100001
005402
010204
012737
004737
023737
103413
013702
013737
010237
000727
012702
000753

DIAGNOSTIC

INTERCHANNEL SETTLING TEST,

000001
017204
026572
001514

000
001165
001476

000024
000057

001370

000004
001432

001434
000001
000002
000006
0014634
015360
001426
013036

013036

000001
012704
001434

001432
001434
001434

000377

001160

001372

001432
001434

001444
001470

013164
001432

001432

MACY11 27(654)

C &
19-SEP-78 08:51
1 EDGE

PAGE 16

':ttttttttttt**tt*itttti**iitt*ttttttitititttttttttﬁ*ttt*ttﬁtttt'

INTERCIIANNEL SETTLING TEST, 1 EDGE

s*TEST 45

2223233233233 3 3332323222322 33233282232 3233220022232 232230022 2R234%233

TST45

1%:

2%:

3%:

(%:
5%:

6%:

7%:

SCOPE
MOV
TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
TST
BPL
MOV
CMP
BEQ
MOV
BEQ
ADD
MOV
INC
MOV
8R
MOV
MOV
CLR
INC
cMP
BEQ
MOV
JSR
MOV
CLR
JSR
BR
JSR
BR
TST
BPL
NEG
MOV
MoV
JSR
CMP
BLO
MOV
MOV
MOV
BR
MOV
BR

#1,$TIMES
. SETMSG
PC,WHICHU

UNITBD,~(SP)

1.0
.SCRLF
WFTEST
1%
#24 R0

#57 ,BASEND

2%
BASECH,RO
3%

#4 ,RO

RO, CH1

CH2, CHANL
R5,CONVTC
TEMP,EDGE
R2

PC.SET1A

5%
PC.SETIA

RZ.R4
#1,EDGFLG
PC,TYPSET
CHZ,CH1
TST46
CH1,R2
CHZ,CH1
R2 CH2

#255 .R2
6%

;:D0 1 ITERATION
:TYPE "'SETTLING TEST''
DETERMINE THE UNIT #

:SAVE 17T

JTYPE IT

RUNNING ON THE TESTER
::BR IF NOT
GET MUX CHANNEL INCASE TESTING MNCAM
TESTING MNCAM?
;N
:ISEgHANNEL ZERO?
;oY
:SET UP CHANNELS TO SETTLE BETWEEN

"DO TEST BETWEEN CHANNEL 1 AND 2

;CLEAR RETRY COUNT
s INCREMENT COUNT
;IS COUNT = 6?

:IYES

;GET EDGE VALUES
;SET UP EDGE VALUE

:SCALING = .02 LSB
;ERROR RECOVERY JumpP
;MAKE IT .01 LSB
JERROR RECOVERY JUMP
;TEST RESULTS

;MAKE IT POSITIVE
sTYPE SETTLING INFORMATION
DONE’

. YES
:SETTLE THE OTHER WAY

;SET SETTLING TO MAX ERROR

SEQ 0041




CVMNA-A MNCAD/MNCAM
CVMNAA P11

984
(3)
(3)
(2)
(1)

007636
007640
007646
007652
007654
007660
007662
007666

007670
007676
007702
007704
007712
007720
007724
007726
007734
007742

007744
007750
007752
007760
007762
007764
007766
007770

146

000004
012737
005737
001005
005737
001402
004737
000207

012737
004537
000062
013737
012737
004537
000062
063737
162737
000207

005737
001405
022737
001401
000207
005726
000137
000000

“~

DIAGNOSTIC
DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3)

000001
001370

001176
013424

004001
013224

001464
004000
013224

001464
000400

001464
000377

001160

001470

001426
001470

001426
001426

001464

b &
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L 2233222333 822333 2222223382323 38333 2200222022ttt atddddds

S*TEST 46

DIFFERCNTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3)

SR 222223223233 223 2322323323323 33 2220020238323 2880 d0R i sttt ildd)

T8T46: SCOPE
MOV #1,$TIMES

TST BASECH

BNE LEND
TST $PASS
BEQ LEND

JSR PC.DIFLIN
LEND:  RTS PC

:*tttttt*

OFFSET: MOV #4001, EDGE
gga RS . SARSUB
MOV DAC, TEMP

MOV #4000 ,EDGE
JSR R5,SARSUB

50.

ADD DAC, TEMP
SuB #400,TEMP
RTS PC

:ttttt*tt**tt**t**ttttt**t

;.00 1 ITERATION
;TESTING CHANNEL 37

:.NO
;FIRST TIME-SKIP DIFLIN

JRETURN TO TEST SECTION
;4000,4007 EDGE

:3777.4000 EDGE

; ROUTINE TO TEST DAC SETTING FROM SARSUB

; JUMPS TO ADDRESS IN ERRADR IF
: OTHERWISE RETURNS TO CALL+1

TSTDAC: TST DAC
BEQ 1$
CMP #377 ,DAC
BEQ 1%
RTS PC

1%: TST (SP) +
JMP a(PC)+

ERRADR: 0

DAC SETTING IS EITHER O OR 377

;1S DAC = 0 ?
;s YES

;IS DAC = 377 ?
;JYES

;POP CALL OFF STACK
;JUMP TO ADDRESS IN ERRADR

SEQ 0042




CVMNA-A MNCAD/MNCAM

CVMNAA

1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

P11

007772
007776
010000
010004
010006
010012

010014
010016
010020
010024
010030
010032
010036
010042
010046
010052
010054
010060
010062
010064
010070
010076
010102
010104
010106
010110
010114
010120

T46

013702
100402
104401
104416
104401
000207

005303
001005
012703
104401
000402
104401
005037
005077
105777
100404
005237
001372
000416
005777
012777
004537
000000
016326
000402
062716
062716
000207

E 4
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DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3)

;SUBROUTINE TO INSERT ''+'" AND TYPE # ON THE STACK

001426 TOFF: MOV TEMP,R?
BMI 1% ::1S THE NUMBER POSITIVE?
021604 TYPE ,POSITV
1%: TYPDC
023010 TYPE ,MLSB ;TYPE ASCIZ STRING
RTS PC
:SUBROUTINE TO WAIT FOR OPERATOR'S ‘RETURN'' THEN CHECK TOLERANCES
TCHK : DEC R3 ;DECREMENT COUNT
BNE 1% 2
000005 MOV #5,R3 ;RESET COUNT
001165 é;PE é:CRLF :TYPE A CARRIAGE RETURN AND LINE FEED
021014 1%: TYPE ,SPACE :TYPE FOUR (4) SPACES
001466 2%: CLR DELAY ;CLEAR DELAY
171076 CLR a%$TKS :CLEAR INTERRUPT ENABLE
171072 3%: TSTR a$TKS ;IS KEYBOARD FLAG SET?
BMI 4% JJYES
001466 INC DELAY ;1S DELAY ZERO?
BNE 3% 2 oNO
BR 6% 53
171056 4%: TST a$TKR ;CLEAR FLAG
000100 171046 MOV #100,a8TKS ;SET INTERRUPT ENABLE
015502 6SR RS, COMPAR ;TEST LAST CONVERSION
g;O s :TOLERANCE .10 LSB
000002 ADD #2,(SP) ;BUMP RETURN ADDRESS
000002 gg: Q?g gg,(SP) :BUMP RETURN ADDRESS 2 WORDS

SEQ 0043




CVMNA-A MNCAD/MNCAM
CVMNAA P11

1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077

010122
010126
010130
010134
010142
010146
010150
010152
010156
010160
010164
010166
010172

010174
010200
010202
010204
010210
010214
010220
010224
010230
010232
010234
010240
010244

010246
010252
010256
010260
010262
010266
010272
010276
010304
010310
010312
010320
010326
010332
010334
010342
010350
010354
010360

010374

104401
104413
012637
013737
104401
104412
012600
121027
001406
121027
001430
104401
000763

104401
104412
005726
104401
012703
004737
004737
004737
000771
000402
000137
104401
000757

104401
104401
104412
005726
104401
104401
012703
012737
004537
000062
013737
012737
004537
000062
063737
162737
004737
004737
000746
000402
000137
104401
000732

DIAGNOSTIC
CALIBRATION SECTION

021143

001444
001444
021231

000117
000107
001164

021424

021322
000005
007670
007772
010014

001564
021606

021523
021463

021567
021336
000005
007777
013224

001464
007776
013224

001464
000400
007772
010014

001564
021606

001442

001470

001426
001470

001426
001426

Fo4
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.SBTTL CALIBRATION SECTION

BEGINC: TYPE , CCHAN :ASK FOR CHANNEL
RDOCT SREAD CHANNEL NUMBER
MOV (SP)+, CHANL *STORE CHANNEL NUMBER
MOV CHANL ., DUMMY :LOAD DUMMY
1%: TYPE ,SEL SSELECT OFFSET OR GAIN ADJUST
RDL IN SGET TEST
MOV (SP)+,R0 *MOVE POINTER TO RO
CMPB (RO) .#'0 YIS IT 'O’
BEQ AJOFF L:YES, GO TO ADJUST OFFSET
cMPB (RO) . #°G SIS IT "G
BEQ AJGAIN S:YES, GO TO ADJUST GAIN
TYPE ,$QUES STYPE
BR 1% 1
:SUBROUTINE TO CHECK OFFSET ADJUSTMENT VALUES
AJOFF: TYPE , 1IGND - GROUND CHANNEL
RDLIN “WAIT FOR CR
TST (SP) + “POP 1 WORD OFF STACK
1%: TYPE JXADJ ;ADJUST MESSAGE
MOV #5,R3 “SET UP COUNT
2% : JSR PC.OFFSET “TEST AND TYPE OFFSET ERROR
JSR PC.TOFF *TYPE OFFSET
;ﬁ“ Sg,rcnx “CHECK FOR A CHARACTER AND DELAY
B8R 3$ “NOT WITHIN TOLLERANCE, TRY AGAIN
JMP BEG2
3% ;;PE ignmsc :TELL OPER. 'ERROR''
:SUBROUTINE TO CHECK THE GAIN ADJUSTMENT
AJGAIN: TYPE LIVOLT JINPUT +5.115 VOLTS ON CHANNEL
TYPE ,CRWR
RDL IN :WAIT FOR CR
TST (SP)+ :POP 1 WORD OFF STACK
1%: TYPE ,YADJ “ADJUST MESSAGE
TYPE "MOLSB STYPE ' FOR 0.00 LSB ERROR"'
MOV #5 R3 SSET UP COUNT
2%: MOV #7777 EDGE 1LOOK FOR 7776.7777 EDGE
;3” RS, SARSUB
MOV DAC, TEMP :SAVE DAC
MOV #7776 .EDGE *LOOK FOR 7775,7776 EDGE
ggn RS, SARSUB
ADD DAC, TEMP :ADD RESULTS
SuB #6400, TEMP ;OFFSET RESULT
JSR PC,TOFF STYPE GAIN
égR Sg'TC”K “CHECK FOR CHARACTER AND DELAY
BR 3$ SNOT WITHIN TOLLERANCE, TRY AGAIN
JMP BEG2
3§ é;PE iERMSG ;TELL OPER. 'ERROR''

SEQ 0044




CVMNA-A MNCAD/MNCAM

CVMNAA P11

1107

1108 010376
1109 010402
1110 010404
1111 010406
1112 010410
1113 010414
1114 010420
1115 010424
1116 010432
1117 010436
1118 010440
1119 010442
1120 010446
1121 010450
1122 010452
1123 010456
1126 010460
1125 010462
1126 010466
1127 010470
1128 010472
1129 010500
1130 010502
1131 010506
1132 010510
1133 010516
1134 010520
1135 010524
1136 010526
1137

1138 010532
1139 010540
1140 010544
1141 010546
1142 010550
1143 010554
1144 010560
1145 010562
1146 010570
1147 010576
1148 010604
1149 010606
1150 010612

SWITCH

104401
10644613
012600
000300
052700
010077
104401
012737
104401
104417
104001
104401
104417
104001
104401
104417
104001
104401
104417
104001
022737
001003
104401
000751
022737
001003
104401
000742
000137

062737
104401
104412
005726
005277
105777
100375
017737
042737
023737
001002
062716
000002

DIAGNOSTIC

021143

000010
170732
020551
030000
020656

020673

020713

020734

070000
020577
130000
020630
001564
010000
021463
170576
170572
170570
007777
001124

000002

001124

001124

001124

001124

001126
001126
001126

MACYT1 27(654)
GAIN MANUAL INTERVENTION TEST

.SBTTL

BEGINM: TYPE

2%:

3s:
TPRMP :

1%:

2%:

RDOCT
MOV
SWAB
BIS
MOV
TYPE
MOV
TYPE
TESTID
ERROR
TYPE
TESTID
ERROR
TYPE
TESTID
ERROR
TYPE
TESTID
ERROR
CMP
BNE
TYPE
B8R

CMP
BNE
TYPE
BR

JMP

ADD
TYPE
RDLIN
TST
INC
1ST8B
BPL
MOV
BIC
CMP
BNE
ADD
RTI

G 4
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SWITCH GAIN MANUAL INTERVENTION TEST

,CCHAN

(SP)+,R0
RO
#M1T13,R0
RO,aSTREG
.SCM

#B1T13!BI1T12,$GDDAT

,GHLF

1
.GAINS

1
.GAINS50

1
.GAINSM

1
#70000, $GDDAT
2%

. SRM

1%

#130000, $GDDAT
3%

.SVM
1%
BEGZ

#BI1T12,$GDDAT
.CRWR

(SP)+

aSTREG

aSTREG

1%
aADBUF F , 8BDDAT
#7777 .,%8DDAT
$GDDAT , $BDDAT
Pt 3

#2,(SP)

;ASK FOR CHANNEL
cREAD CHANNEL NUMBER
;GET CHANNEL NUMBER

;PUT CHANNEL NUMBER IN HIGH BYTE

;SET STATUS ENABLE BIT

;JLOAD CHANNEL AND STATUS ENABLE

;ASK MODE BE SET TO CURRENT
sSET UP EXPECTED
;ASK GAIN BE SET TO .5

.,GO TEST FOR ID CODE

;ASK GAIN BE SET TO 5
;GO TEST ID CODE

;ASK GAIN BE SET TO 50
;GO TEST ID CODE

;ASK GAIN BE SET TO 500
;GO TEST ID CODE

:REGDY TO DO RESISTANCE?
:.N
:ASK MODE BE SET TO RESISTANCE

JREADY TO DO VOLTS?
;:NO, DONE WITH TEST
;ASK MODE BE SET TO VOLTS

s INDEX EXPECTED ID
;JASK FOR CR WHEN READY
WAIT FOR CR

;POP 1 WORD OFF STACK
;START A CONVERSION
JWAIT TILL DONE

JGET RESULTS

;CLEAR CONVERTED VALUE
;1S ID RIGHT?
;:NO,TAKE ERROR RETURN
;BUMP RETURN ADDRESS

SEQ 0045
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CVMNAA . P11

-
—
v
~n

010614
010620
010624
010626
010632
010634
010640
010644
010652
010654
010660

010662
010664
010665
010666
010674
010676
010702
010706
010712
010716
010720
010724
010732
010734
010740
010742
010746

010750
010752
010753
010754
010760
010762
010764
010766
010770
010774

v
VRN NS W

—t ) el wd amad D amd e D b b

- cad ad ek o o o o D rd cmd D d e el d D D b

oy
~

NV Sototototf i

— e nd d erd md med ad e e e d aed b
00 0000 Q0 ~ N\ =2 = b =2 NN NN NNN N
?wm—-gomvvvvwo\nbuwaoog

d e e b bk oy gy o o, ) b ) b e b e d d

—t rad o - e d

005077
104401
005046
012746

000002
017700
042700
032777
001005
104401
010046

104403
002

000
012777
000300
052700
010077
012702
005277
000001
017700
032777
001403
010077
000735
104401
010046

104403
004
001

012701

005301

001376

005302

001351

104401

000717

DIAGNOSTIC
PRINT VALUES ROUTINE

170532
022642

010634
170300
177700
020000

02101

001540
000100
170444
000010
170434

170432
020000

170202
021014

010000

001165

170266

170464

170206

H &4
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.SBTTL

BEGINP: (LR

1%:

3%:

4%:

5%:

TYPE
CLR
MOV
RTI
MOV
BIC
BIT
BNE
TYPE
MoV

TYPOS
.BYTE
.BYTE
MOV
SWAB
BIS
MOV
MOV
INC
WAIT
MOV
BIT
BEQ
MOV
BR
TYPE
MOV

TYPOS
.BYTE
.BYTE
MoV
DEC
BNE
DE(
BNE
TYPE
BR

aSTREG
LHEADS
-(SP)
#18,~(SP)

aSWR RO
#177700,R0
5gxr1s,aswa

.CH
RO.-(SP)

2

0
PSETURN.BVECTOR

R
#B8176,RO
RO,aSTREG
#10,R2
aSTREG

ADBUFF ,RO
#31713,3SWR
43
RO, aDISPLAY
1$

. SPACE
RO,-(SP)

4

1
#10000,R1
R1

5%

R2

3

. $CRLF

1%

PRINT VALUES ROUTINE

:CLEAR STATUS REGISTER
;TYPE OUT HEADING
;CLEAR PSW

JREAD CHANNEL FROM SWITCH REG.
s ISOLATE MUX BITS
;IS BIT 13 SET?

;:YES,SKIP TYPEOUT

;:SAVE RO FOR TYPEOUT

;s TYPE CHANNEL

;.60 TYPE--OCTAL ASCII

;. TYPE 2 DIGIT(S)

;;SUPPRESS LEADING ZEROS
;ADDRESS AFTER INTRPT,
;SWITCH BYTES

JLOAD THE CHANNEL

s TYPEOUT COUNTER

;START CONVERSION

:WAIT FOR INTRPT.

;READ CONVERTED VALUE
;1S BIT 13 SET?

JNOT SET, TYPE OUT LIST
;PUT VALUE IN DISPLAY FOR DISPLAY CONTROL
;REPEAT CONVERSION

::SAVE RO FOR TYPEOUT

;2PRINT OCTAL CONVERTED VALUE
;G0 TYPE--OCTAL ASCII

::TYPE & DIGIT(S)

::TYPE LEADING ZEROS

;DECREMENT THE COUNTER
;NO CARRIAGE RETURN
:CARRIAGE RETURN
JREPEAT CONVERSION

SEQ 0046
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CVMNAA
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010776
011002
011010
011014
011020
011024
011026
011034

011040
011044
011050
011054
011060
011062
011066

011072
011076
011102
011104
011112

OCO00O0O OO0
b d kb b md b
— b e b d b ek b
b ek d d d b b b
VIS SN o=

g'\) oo

NS

QOO0 O00000
- d d b ek wd b b wd
T R S S S G QR
[,¥7, ¥, VY, P i g gl g
NSNQONWN
KRENNERE

-
~N

004737
012737
004737
004737
004737
000773
012737
000137

004737
004737
004737
004737
000773
104401
004737

004737
004737
000771
012737
000137

004737
004737
004737

004737
004737
000771
012737
000137

004737
005037
104401
104413
012637
104401
104413
012637
001006
013737
000240
000240
000240
012737
004737
012737
000137

DIAGNOSTIC

011254
011010
002772
003266
012610

011014
016412

002772
011254
003266
012410

022045
011446

005406
012410

011050
016412

002772
011254
011446

005406
012410

011126
016412

012510
001440
017076

001370
017126

001372
001370

000001
006612
011230
016412

016610

016610

016610

016610

001372

001416
016610

I 4
MACY11 27(654) 19-SEP-78 08:51 PAGE 22

.SBTTL
BEGL :

2%:
1%:

.SBTTL
BEGINA:

1%:

2%:

LSBTTL

BEGINW:

1%:

.SBTTL
BEGINN:

1%:

LOGIC TEST SECTION START-UP

SEQ 0047

LOGIC TEST SECTION START-UP

JCHECK I D CODE IF WESTFIELD MODE
;LOAD EOP RETURN IF NO A/D

;SIZE THE NUMBER OF MNCAD'S
;LOGIC TESTS

;MORE TO TEST?

;TEST NEXT A/D

;ADDRESS FOR EOP

;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

;SET UP IF WESTFIELD MODE

;LOGIC TESTS

;UPDATE THE ADDRESSES IF ANY

;BR AND DO NEXT UNIT

;TELL OPER. END OF LOGIC TEST

;REPORT A/D CONFIG. AND [F DWARF MODE
;ASK FOR THE CHANNELS TO TEST

;BUMP THE ADDRESSES
;JBR AND DO NEXT UNIT
;ADDRESS FOR EOP
;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

JSET UP IF WESTFIELD MODE

JREPORT THE A/D CONFIG. AND IF DWARF
;MODE ASK FOR THE CHANNELS TO TEST

; WRAPAROUND TESTS

;UPDATE BUS ADDRESSES

;BR AND TEST NEXT UNIT

s INCREMENTS S$PASS

;ENSURE BASE AND VECTOR SETUP
;CLEAR MULTIPLE UNIT FLAG

;ASK FOR STARTING NOISE CHANNEL
;GET OPER. CHANNEL INPUT

;SAVE 1ST CHANNEL

JASK FOR END NOISE CHANNEL

;GET OPER. CHANNEL INPUIT

;SAVE LAST CHANNEL

:BR IF NON-ZERO

;TAKE CARE IF ONLY 1 CHANNEL

;SET MANUAL ENTRY FLAG
JRUN NOISE TEST

JSR PC, WFCIIK
MOV #28% AGTST
JSR PC.TESTAD
JSR PC,BEGINL
JSR P(C .BUMPAD
BR 1%
MOV #18 AGTST
JMP $EOP
AUTO TEST START-UP
JSR PC,TESTAD
JSR PC,WF CHK
JSR PC,BEGINL
JSR PC ,BUMPAD
BR 1$
TYPE -MEND
JSR PC, TCHANL
JSR PC,WRAP
JSR PC,BUMPAD
BR 2%
MOV #18 ,AGTST
JMP $EOP
WRAPAROUND TEST START-UP
JSR PC,TESTAD
JSR PC.WFCHK
JSR PC, TCHANL
JSR PC ,WRAP
JSR PC ,BUMPAD
BR 1%
MOV #1% ,AGTST
JMP $EOP
NOISE TEST START-UP
JSR PC,F IXONE
CLR NMBEXT
TYPE .SCHAN
RDOCT
MOV (SP) + ,BASECH
TYPE ,ECHAN
RDOCT
MOV (SP)+ ,BASEND
BNE 1%
MOV BASECH,BASEND
NOP
NOP
NOP
MOV #1,WIDE
JSR PC ,NOITST
MOV #18 ,AGTST
JMP $EOP

:LOAD RETRURN POINTER
JAND REPORT END OF PASS
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CVMNAA

1241
1242
1243
1244
1245
' 246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
(1)
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278

P

011254
011260
011262
011266
011274
011302
011304
011312
011316
011322
011326
011332
011334
011342
011346
011352
011356
011362
011362
011364
011370
011374
011376
011404
011406
011412
011414
011416
011422
011426
011430
011432
011436
011440
011442

005737
100063
005037
012777
032777
001414
012737
104401

001422
104401
104401
104412
052777
005046
012746
00000

2
012600
142710
121027
00100
000207
121027
001354
000000
000137

DIAGNOSTIC
NOISE TEST START-UP

001476

001370
020000
000002

000037
020000
170072
1774617
000060

000057
020022
170042

1774617
000340

020451
020476
000100
011414

000040
000131

000116

001564

170056
170050

001372

001372

167540

J 4
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;*ROUTINE TO (CHECK FOR PROPER I » CODE IF TESTER MODE
;*IF ON TESTER, SET UP BASECH AND BASEND FOR CHANNELS BEING TESTED

WF CHK :

1%:

2s:

3s:

4%:

5%:
6%:

TST
8PL
CLR
MOV
BIT
8EQ
MOV
TYPE
MOV
BIC
CMP
BR
MOV
TYPE
MOV
BIC
o

BEQ
TYPE
TYPE
RDLIN
BIS
CLR
MOV
RT1I
MOV
BICB
CMPB
BNE
RTS
CMPB
BNE
HALT
JMP

WFTEST
5%
BASE(CH

#20000,aSTREG
#BIT1,3STREG

18

#37 ,BASEND
. TSTAD
aDRVDIR,RO
#177617 ,RO
#60,R0

2%

#57 ,BASEND
. TSTADM
aDRVDIR,RO
#177417 RO
#340,R0

5%
,BADID
. YORNO

#100,3$TKS
-(SP)
#4$,-(SP)

(SP)+,R0O
#40, (RO)
(RO) &'Y
6%
PC
(RO) ,#'N
3%

ANBEG2

JRUNNING ON TESTER?

;:BR IF NOT

:CLEAR STARTING (HANNEL

;1S CHANNEL 40 PRESENT?

;1S THE NON-EXSISTENT CHANNEL BIT SET?
;:NO, TESTING A/D AND AM
:SET UP LAST CHANNEL TO TEST
;TYPE TESTING A/D MESSAGE
:GET I D BITS

:CLEAR UNWANTED BITS

;1S THE I D CODE CORRECT?

;SET UP LAST CHANNEL TO TEST
;TYPE TESTING A/D AND AM MESSAGE
;GET 1 D BITS

;CLEAR UNWANTED BITS

;IS THE I D CODE CORRECT?

. ;RETURN

;TYPE BAD I D CODE MESSAGE
;TYPE CONTINUE TESTING MESSAGE
;GET RESPONSE

;ENABLE KEYBOARD INTERRUPTS

. CLEAR PSW

;READ ANSWER

;CONVERT OT UPPER C(ASE
JIS IT ¥?

;:NO, CHECK FOR 'N''
JRETURN

;1S IT N?

::NO, ASK AGAIN

JRESTART IF CONTINUED

SEQ 0048
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CVMNAA P11

1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298

R EEEREE
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—d e = ek =
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005037
005037
104401
005737
001017
005737
001406

017700

010146
104403
002

000
104401
062701
042700
001002
062701
022701
101002
012701

010146
104403
002

000
005700
001003
104401
000410
032700

DIAGNOSTIC
NOISE TEST START-UP

001370
001372
001165
001176

001476

020171
020125

020044
021463

017524
026572
001514

000
001165

167566
167562

167560

017347
000003
007777

000004
000100

000077

017353
140000

K &
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SEQ 0049

;*ROUTINE TO TYPE OUT A/D CONFIGURATION
;*]F RUNNING IN TEST MODULE MODE, ASK FOR CHANNELS TO TEST

TCHANL :

— N

22%:

2%:
3%:

4%:

5%:

6%:

7%:

CLR
CLR
TYPE
TST
BNE
TST
BEQ
B8PL
TYPE
BR
TYPE
TYPE
TYPE
RDLIN
TST
TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
CLR
CLR
BR
INC
TSTB
BPL
MOV

MOV
TYPOS
.BYTE
.BYTE
TYPE
ADD
BIC
BNE
ADD
cMP
BHI
MOV

MOV
TYPOS
.BYTE
.BYTE
TST
BNE
TYPE
BR
BIT

BASECH
BASEND
. SCRLF
S$PASS
22%
WFTEST
1$

213
.SDDIF
1%
.SDSE
.SADTST
.CRWR

(SP)+

.VTMSG
PC.,WHICHU
UNITBD,-(SP)

1,0

.SCRLF

R1

RO

4%

aSTREG
aSTREG

3s

@ADBUFF ,RO

R1,=-(SP)

2

0

.MDASH
#3:R1
#7777 .RO
5%

#4 ,R1
#100,R1
6%

#77 ,R1

R1,-(SP)

2

0
RO
7%
,MSE

9%
#BIT15!BIT14,R0

:CLEAR FIRST CHANNEL TO TEST

:CLEAR LAST CHANNEL TO TEST

JFRESH LINE

JTEST IF FIRST PASS

;BR IF NOT

:TEST WESTFIELD FLAG

;:RUNNING WITH NO TEST MODULE/TESTER
;;RUNNING IN TEST MODULE MODE BUT NO TESTER
:TYPE SET DWARF TO DIFFERENTIAL MESSAGE

sTYPE SET DWARF TO SINGLE ENDED MESSAGE
;TYPE SET A/D TO TEST MESSAGE

;TYPE CARRIDGE RETURN WHEN READY MESSAGE
;WAIT FOR CARRIDGE RETURN

;POP 1 WORD OFF STACK

JREPORT UNIT 4

;DETERMINE ASCII UNIT #

;LEAVE A BLANK LINE

JSET UP STARTING CHANNEL

;SET UP FIRST I.D. STATUS

;.60 TYPE RESULTS

;START A CONVERSION

JWAIT FOR CONVERSION TO FINISH

JGET RESULTS

::SAVE R1 FOR TYPEOUT

::60 TYPE-~OCTAL ASCI!I

;;TYPE 2 DIGIT(S)

:;SUPPRESS LEADING ZEROS

;TYPE A DASH

:ADD 3 TO CHANNEL FOR DIFFERENTIAL
;1S CHANNEL SINGLE ENDED

;:CHANNEL IS NOT SINGLE ENDED

;ADD 4 CHANNELS FOR SINGLE ENDED
:ISOCHANNEL > LAST POSSIBLE CHANNEL
:.N

:YES, SET TO LAST CHANNEL

::SAVE R1 FOR TYPEOUT

;.60 TYPE--OCTAL ASCII
;:TYPE 2 DIGIT(S)
;:SUPPRESS LEADING ZEROS
:IaOCHANNEL SINGLE ENDED?
:TYPE SINGLE ENDED MESSAGE
;:G0 TEST MORE CHANNELS
;DOES CHANNEL HAVE PREAMP?
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011664
011666
011672
011674
011700
011702
011706
011710
011712
011714
011720
011724
011732
011734

011740
011746
011750
011752
011756
011760
011764
011766
011772
011774
011776
012002
012006
012014
012016
012022
012026
012030
012034
012040
012042
012046
012050
012054
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001003
104401
000402
104401
005201
022701
001414
010100
000300
052700
010077
032777
001712
104401

022737
001117
005001
004737
0004 34
062701
010100
022700
001762
000300
052700
010077
032777
001351
005277
105777
100375
017700
042700
001744
062701
000746
010137
062701
010100
022700
001426
000300
052700
010077
032777
001015
005277
105777
100375
017700
042700
001003

DIAGNOSTIC
NOISE TEST START-UP

017373
017413
000100

000010
1674626
000002

001165

000001

012210
000010
000100
000010
167344
000002

167330
167324

167322
007777

000004

001370
000010

000100
000010
167250
000002

167234
167230

167226
007777

167420

001476

167336

167242

MACY11 27(654)

BNE
TYPE
BR
8%: TYPE
9%: INC
(MP
BEQ
MOV
SWAB
BIS
MOV
BIT
BEQ
TYPE

;IF USING TEST MODULE OR TESTER
;1F NOT THEN EXIT

10%: (o, o
BNE
(LR
11%: JSR
B8R
ADD
12%: MOV
cMP
BEQ
SWAB
BIS
MOV
BIT

13%: T1ST8

14%: MOV
15%: ADD
16%: MOV

17%: TSTB

L 4
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8%
LMDIF
9%
.MPRMP
R1
#100,R1
10%
R1,RO
0

R

#IT? RO
RO,aSTREG
#8IT1,aSTREG
2%

.SCRLF

#1, WFTEST
20%

R1

PC,ASKC
14%

#10,R1
R1,RO
#100.RO
10%

RO

#8173 ,RO
RO,aSTREG
#BIT1,ISTREG
108

@STREG
aSTREG

138
@ADBUFF ,RO
#7777 ,R0

#8173 ,R0
RO,aSTREG
#81T1,3STREG
198

aSTREG
a@STREG

178

QADBUFF ,RO
#7777 ,R0

19%

;:YES, HAS PREAMP

;TYPE DIFFERENTIAL MESSAGE

::G0 TEST MORE CHANNELS

:TYPE PREAMP MESSAGE

:SET CHANNEL TO NEXT SET OF CHANNELS
;DONE?

;2 YES

;GET CHANNEL

;PUT CHANNEL NUMBER IN HIGH BYTE
:SET STATUS ENABLE BIT

:LOAD INTO A/D STATUS REGISTER
:IgONON-EXSISTENT CHANNEL BIT SET?

MODE, DO MORE TESTING

:Rugnxnc DWARF MODE?

:N

“SET UP TO ASK FOR FIRST GROUP
‘ASESTO TEST CHANNEI 5

sy

“INDEX TO NEXT CHANNEL BANK
"PUT CHANNEL INTO RO

;Aﬁé MORE CHANNELS?

"PUT CHANNEL IN HIGH BYTE

“SET STATUS ENABLE BIT

“LOAD INTO A/D STATUS REGISTER
:ISEgHE NON-EXSISTENT CHANNEL BIT SET?
;oY

"START A CONVERSION

"WAIT FOR CONVERSION TO FINISH

*GET RESULTS
;1$EgHA-EL SINGLE ENDED?
“INDEX TO NEXT CHANNEL BANK

;SAVE FJRST CHANNEL TO TEST

;INDEX TO NEXT BANK

JPUT CHANNEL INTO RO

:Azs MORE BANKS?

JPUT CHANNEL INTO HIGH BYTE

;SET STATUS ENABLE BIT

;LOAD INTO A/D STATUS REGISTER

;IengE NON-EXSISTENT CHANNEL BIT SET?
JSTART A CONVERSION

;WAIT FOR CONVERSION TO FINISH

“GET RESULTS
IS CHANNEL SINGLE ENDED?
“:BR IF NOT

SEQ 0050
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012201
012202
012206

012210
012214
012216
012220
012221
012222
012226
012230
012234
012236
012240
012241
012242
012246
012250
012252
012256
012262
012264
012270
012272
012276
012300
012304

NOISE TEST START-UP

004737
000744
005301
010137
104401
013746
104403

104401
010146
104403

002

000
104401
010100

DIAGNOSTIC

012210

001372
017721
001370

017347
001372

001165

017721

017347
000007

017345
e
000116
017745
000002

M 4
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18%: JSR PC,ASK(
BR 15%
19¢%: DEC R1

:ASK TO TEST CHANNELS
"DECREMENT CHANNEL

MOV R1,BASEND :SAVE LAST CHANNEL TO TEST

TYPE , TCHAN :TYPE “TESTING CHANNELS '’

MOV BASECH,-(SP) 2 :SAVE BASECH FOR TYPEOQUT

TYPOS ;.60 TYPE--OCTAL ASCI!

.BYTE 2 J;TYPE 2 DIGIT(S)

.BYTE 0 ;;SUPPRESS LEADING ZEROS

TYPE . MDASH ;TYPE "' =

MOV BASEND ,-(SP) ; :SAVE BASEND FOR TYPEOUT

TYPOS ;.60 TYPE--OCTAL ASCII

.BYTE l :TYPE 2 DIGIT(S)

BYTE 0 ; :SUPPRESS LEADING ZEROS

TYPE LSCRLF ;TYPE A CARRIDGE RETURN, LINE FEED
20%: RTS PC :RETURN

:*ROUTINE TO ASK CHANNELS TO TEST

ASK(C: TYPE . TCHAN :TYPE *‘TEST CHANNELS '’
MOV R1,-(SP) ;2SAVE R1 FOR TYPEQUT

TYPOS ;:G0 TYPE--OCTAL ASCII
BYTE 2 J;TYPE 2 DIGIT(S)
BYTE O ; :SUPPRESS LEADING ZEROS
TYPE .MDASH :TYPE ' = "
MOV R1.RO ;PUT CHANNEL INTO RO
ADD #7 .RO :GET LAST CHANNEL IN GROUP
MOV RO,-(SP) :;SAVE RO FOR TYPEOUT
TYPOS ;:G0 TYPE--OCTAL ASCI!
.BYTE 2 J:TYPE 2 DIGIT(S)
.BYTE O ::SUPPRESS LEADING ZEROS
TYPE ,QUEST JTYPE ' 2 "
RDLIN ;GET RESPONSE
MOV (SP)+,R0 :GET ADDRESS OF RESPONSE TEXT
8IC8 #40, (RO) :MAKE CHARACTER UPPER CASE
CMPB #'Y,(RO) SIS IT A Y?
BEQ 23 ;2 YES
CMPB #'N, (RO) ;IS 1T AN N?
BEQ 1% ;. YES
TYPE .YESNO :TYPE "TYPE Y FOR YES, N FOR NO''
BR ASK(C M

1%: ADD #2,(SP) ;SKIP OVER BRANCH

2%: RTS PC :RETURN

SEQ 0051

9Y
Y




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

1412
1413
1414
1415

(1)
1416
1417
1418
1419
1420
1421
1422
1423

M

6B

(1
1424
1425
1426
1427
1428
1429
1430

012306
012312
012316
012320
012324
012326
012330
012332
012340
012344
012350
012352
012354
012355
012356
012362
012364
012366
012370
012376
012404

DIAGNOSTIC

NOISE TEST START-UP

104401
013746
104402
104401
104413
005726
001403
016637
104401
013701
010146
104403

000137

017425
001244

017517

177776
017461
001240

017517

177776
100000
002536

N &
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; SUBROUTINE TO CHANGE BASE AND VECTOR ADDRESSES

BASEXC:

001244
5%:

001240
001240 7%:

1YPE
MOV
TYPOC
TYPE
RDOCT
TST
BEQ
MOV
TYPE
MOV
MOV
TYPOS
.BYTE
.BYTE
TYPE
RLOCT
TST
BEQ
MOV
BIS
JMP

,MADR
$BASE , ~(SP)

LENCOM

(SP)+

5%

-2 (SP) ,$BASE
JMVCT
$VECT1,R1
R1,-(SP)

3
]
LENCOM

(SP)+

7%

-2(SP) ,$VECT1
#BIT15,8VECT
MTEST1

;ASK FOR MODULE ADDRESS
;. SAVE $BASE FOR TYPEOUT
;.60 TYPE--OCTAL ASCII(ALL DIGITS)

;DEFAULT ADDRESS ?
+sNO BRANCH
;SAVE ADDRESS IN $BASE
;ASK FOR MODULE VECTOR
SGET VECTOR

::SAVE R1 FOR TYPEOUT

;GO TYPE--OCTAL ASCII

;:TYPE 3 DIGIT(S)

;s TYPE LEADING ZEROS

:TAKE DEFAULT ?

;SET PRIORITY LEVEL
JRESTART

SEQ 0052




CVMNA-A MNCAD/MNCAM
CVMNAA P11

1432
1433
1434
1435
16436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476

012410
012414
012416
012422
012424
012430
012432
012434
012440
012442
012450
012454
012462
012470
012476
012502
012504
012510
012516
012524
012532
012540
012546
012554
012562
012566
012574
012602
012610
012616
012624
012632
012640

012646
012652
012656
012660
012664
012666
012670
012674
012676
012702

005737
001433
006337
005001
013700
006200
001403
062701
000773
016137
062701
016137
013737
013737
005337
000427
062716
012737
012737
013737
013737
013737
013737
013737
005237
062737
042737
013737
062737
013737
062737
013737
062737

012700
012701
010021
012721
010100
005720
020027
001370
004737
010207

DIAGNOSTIC

001436
001512
001512

000004

001332
000002
001332
001352
001352
001436

000002
016612
000001
001244
001244
001244
001240
001440
001354
000002
170000
001360
000002
001360
000004
001360
000006

000222
000220

004700

001002
026572

001352

001360
001354
001356

000004
001512
001352
001354
001356
001360
001436

001356
001360
001362
001362
001364
001364
001366
001366

B 5
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DETERMINE IF MORE MNCAD'S TO BE TESTED

.SBTTL

BUMPAD :

1%:

2%:

F IXADR:
F IXONE :

BYPASS:

; :LOAD

1%:

DETERMINE IF MORE MNCAD'S TO BE TESTED
TST NBEXT ;ADDITIONAL AD'S?
BEQ F IXADR :NO-INITIALIZE ADDRESSES
ASL MASKNM ;MOVE BIT TO NEXT MODULE

CLR R1

MOV MASKNM, RO ;GET MASK NUMBER

ASR RO ;MOVE RIGHT

8EQ 2% ;BR IF DONE

ggD qg,R1 ;UPDATE INDEX VALUE
MOV MNCADO(R1) ,STREG ;GET NEW ADDRESS

ADD #2,R1 JNEW NEXT INDEX

MOV MNCADO(R1) ,VECTOR JGET NEW VECTOR

MOV STREG,ADST1 ;PRIME OTHER ADDRESSES
MOV STREG,ADBUFF

DEC NBEXT JONE LESS MNCAD

B8R BYPASS

ADD #2,(SP)

MOV #IOTRD ,a#ERRVEC ;SET UP ERRVEC

MOV #1 ,MASKNM ;JINIT. MODULE ERROR TEST BIT

MOV $BASE ,STREG
MOV $BASE ,ADST1
MOV $BASE ,ADBUFF
MOV $VECT1,VECTOR
MOV NMBEXT ,NBEXT
INC ADST1

ADD #2,ADBUF F

BIC #170000,VECTOR
MOV VECTOR,VECTR1
ADD #2,VECTR1Y

MOV VECTOR,VECTRZ2
ADD #4 ,VECTRZ

MOV VECTOR,VECTR3
ADD #6,VECTR3

JRELOAD INITIAL ADDRESSES

JGET DEFAULT VECTOR
JRESET UNIT COUNTER

.+2 AND JUSR PC,RO TRAP CATCHER;;

MOV #222,R0 JFILL .+2

MOV #220,R1 ;LOAD JSR PC,RO
MOV RO, (R1)+

MOV #4700, (R1)+

MOV R1,R0

TST (RO) +

CMP RO,41002

BNE 1%

JSR PC,WHICHU ;DETERMINE UNIT #

RTS PC JTEST NEXT A/D

SEQ 0053




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

1478
1479
1480
(1)
1)
1)
(1)
1481
1482
1483
1484
gD
1)
(1)
1)

012704
012706
012712

012716
012720
012721
012722
012726
012732
012736

012742
012744
012745
012746
012752
012760
012766
012772
012774

013000
013002
013003
013004
013010
013012
013016
013020
013024
013030
013034

013036
013044
013052
013056

104416
104401
013746

104403
002
000

104401

004737

104401

013746

0000
013746
104403

004737
005237
000207

012737
013737
004537
000062
004737
063702
013737
004537
000062
004737
163702
062716
000207

DIAGNOSTIC

021021
001434

021056
013122
021034
001432

021056
001432
000200
015352

001426

016364
021132

021606
026564
001112

013120
001434
013224

007744
001464
001432
013224

007744
001464
000002

012772
166370

007770
001442

001442

c 5
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DETERMINE [F MORE MNCAD'S TO BE TESTED

TYPSET: TYPDC

1%:

ERR:

SET1A:

TYPE LS8
MOV CH2.-(SP)
TYPOS
BYTE 2
.BYTE 0
TYPE LATMSG
JSR PC,TYPEDG
TYPE .SETCH
MOV CH1,-(SP)
TYPOS
BYTE 2
.BYTE C
TYPE LATMSG
MOV CH1,1%
MoV #200, aADBUF F
6SR RS, CONVRT
MOV TEMP,-(SP)
TYPOS
BYTE 4
LBYTE 1
cMP R&4,VSET
BGT ERR
TYPE . OKMSG
RTS PC
TYPE .ERMSG
JSR PC,WHICHV
INC $ERTTL
RTS PC

.. SUBROUTINE FOR SETTLING TESTS:.
MOV #1$ ,ERRADR
MOV CH2 ,DUMMY
%SR R5.,SARSUB
JSR PC.TSTDAC
ADD DAC.R2
MOV CH1,DUMMY
%SR R5,SARSUB
JSR PC,TSTDAC
SuB DAC,R2
ADD #2,(SP)
RTS PC

1%:

::SAVE CHZ2 FOR TYPEOUT
::TYPE CH

;GO TYPE-=OCTAL ASCII
;:TYPE 2 DIGIT(S)
;;SUPPRESS LEADING ZEROS
;TYPE ASCIZ STRING

:2SAVE CH1 FOR TYPEOUT
:;TYPE CH

;.GO TYPE--OCTAL ASCII
::TYPE 2 DIGIT(S)
;;SUPPRESS LEADING ZEROS

::SAVE TEMP FOR TYPEOUT
;: TYPE VALUE

;G0 TYPE--OCTAL ASCII
;2TYPE & DIGIT(S)
:;TYPE LEADING ZEROS

:INDICATE BAD UNIT
;UPDATE ERROR TOTAL

;SET UP ERROR RECOVERY ADDRESS
sLOAD DUMMY
;DO SAR ROUTINE AT 50%

;CHECK VERNIER DAC SETTING
;ADD RESULT TO RZ

; CHANGE DUMMY VALUE

;DO SAR ROUTINE AT 50%

. CHECK VERNIER DAC SETTING
;SUBTRACT RESULT FROM RZ
:gg?GRRETURN ADDRESS TO SKIP OVER BRANCH
H N

SEQ 0054




CVMNA-A MNCAD/MNCAM
CVMNAA P11

1515
1516

D e ad d
~ AN N A A~ A~V
b d ed e AN ) = ecd b ed ) ed
et ot ot ot N\ =b O ND 00 N o

013122
013126

013130
013132
013133
013134
013142
013144
013150
013154

013156
013160
013161
013162
013164

013166
013172
013176
013200
013204
013206
013210
013214
013216
013220
013222

013703
010346

104403
004

001
023727
001407
062703
104401
010346

104403
004
001

000207

000000

012700
012701
010021
012721
010100
005720
022700
001370
000240
000240
000207

DIAGNOSTIC

DETERMINE IF MORE MNCAD'S TO BE TESTED
: ;SUBROUTINE TO TYPE EDGE VALUES::

001470

013164 000001

000007
017343

000222
000220

004700

001002

TYPEDG: MOV EDGE ,R3
MoV R3,-(SP)
TYPOS
BYTE 4
BYTE 1
CMp EDGFLG,#1
BEQ RET
ADD #7 ,R3
TYPE JMINUS
MOV R3.-(SP)
TYPOS
BYTE 4
BYTE 1
RET: RTS PC
EDGFLG: O
;SUBROUTINE TO LOAD VECTOR AREA
SETINT: MOV #222 RO
MOV #220,R1
2$%: MOV RO, (R1)+
MOV #4700, (R1)+
MOV R1,RO
TST (RO) +
CMP #1002.R0O
BNE 2%
NOP
NOP
RTS PC

D S
MACY11 27(654) 19-SEP~78 08:51 PAGE 28

::SAVE R3 FOR TYPEOUT
:;TYPE OCTAL VALUE OF EDGE
;GO _TYPE--OCTAL ASCII
::TYPE 4 DIGIT(S)

::TYPE LEADING ZEROS

;TYPE ASCIZ STRING
;:SAVE R3 FOR TYPEOUT
;. TYPE EDGE VALUE

;.60 TYPE--OCTAL ASCI!
;:TYPE & DIGIT(S)
;:TYPE LEADING ZEROS

WITH TRAP CATCHER

;LOAD UP POINTER

;LOAD ADDRESS

;LOAD POINTER TO NEXT WORD
;LOAD 'BAD'' INSTRUCTION
;LOAD NEW ADDRESS POINTER
;BUMP VALUE

;FINISHED?

;BR IF NOT

JEXIT

SEQ 0055

e



CVMNA-A MNCAD/MNCAM
CVMNAA . P11

1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581

013224
013230
013234
(13240
013244
013250
013256
013262
013264
013272
013300
013304
013312
013320
013326
013330
013334
013340
013342
013346
013352
013354
013362
013364
013366
013370
013372
013376
013400
013406
013412
013414

013416
01342C
013422

012537
006337
006337
006337
006337
012737
205037
005000
063737
013777
012701
113777
012777
052777
000001
017704
013704
000304
052704
010477
000001
027737
002001
005200
005301
001345
020037
003003
163737
006237
001323
000205

005300
001376
000002

DIAGNOSTIC

001502
001502
001502
001502
001502
000200
001464

001472
001464
003100
001442
001540
000101

166022
001444

000101
166000

165776

001502

001472
001472

001472

001464
166056
166042

166040
166024

001470

001464

E 5
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DETERMINE IF MORE MNCAD'S TO BE TESTED

SEQ 0056

;SUBROUTINE TO DO SUCCESSIVE APPROXIMATION ROUTINE

;CALL=JSR

R5,SARSUB

;XXX XXX=PERCENT
;RESULT RETURNED IN °'DAC',USES RO,R1,Ré

SARSUB: MOV
ASL
ASL
ASL
ASL
MOV
CLR
TRY: CLR
ADD
MOV
MOV
NXTCVT: MOVB
MOV
BIS
WAIT
MOV
MOV
SWAB
BIS
MOV
WAIT
CMP
BGE
INC
2%: DEC
8NE
CMP
BGT
SuB
SHIFT: ASR
BNE
RTS

JROUTINE TO
DELAY4: DEC

BNE
RTI

(R5)+ ,PERCNT
PERCNT
PERCNT
PERCNT
PERCNT
#200,BITPNT
DAC

RO

BITPNT ,DAC
DAC ,3ADBUF F
#1600, ,R1
DUMMY ,@ADST1
#RETURN,aVECTOR
#101,3STREG

aADBUF F , R4
CHANL ,R4
R4

#101 R4

R4 ,aSTREG

aADBUF F ,EDGE
2%

RO

R1

NXTCVT
RO,PERCNT
SHIFT
BITPNT ,DAC
BITPNT

TRY

RS

RO
DELAYS

;GET PERCENT

;RESCALE PERCENT FOR 1600.
JPOINTS PER BURST

JINITIALIZE BIT POINTER AT MSB
;INITIALIZE DAC VALUE

;TRY BIT

;SET UP FOR 1600. CONVERSIONS
JPRESET MUX TO DUMMY CHANNEL
JRETURN ADDRESS

;CONVERSION ON DUMMY CHANNEL
sWAIT FOR INTERRUPT

;DUMMY READ

;INTERRUPT ENABLE START
;JUMP TO CHANNEL + START CONVERT
;JWAIT FOR INTERRUPT

;COUNT RESULTS .LT. EDGE

;TAKE THE BIT OUuT

DELAY IF PROCESSER CAN NOT DO SO8 INSTRUCTION

:DECREMENT RO, IS IT ZERO?
;NO
:RETURN




CVMNA-A MNCAD/MNCAM
CVMNAA P11

1583
1584
1585
1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636

013424
013430
013434
013440
013442
013444
013450
013454
013460
013464
013470
013474
013476
013500
013502
013506
013512
013514
013520
013524
013530
013534
013540
013542
013544
013546
013552
013554
013560
013564
013572
013600
013604
013606
013610
013612
013614
013620
013622
013624
013630
013632
013634
013640
013642
013646
013650
013652
013656
013660
013666
013670
013676

104401
004737
013746
104403

001
104401
013702
013704
013705
012700
012701
005020
005301
001375
012700
012701
005003
005037
005037
005037
005037
005037
005020
005301
001375
012700
000300
052700
010077
012737
012777
012701
060402
060502
005502
010200
042700
001401
077001
005277
000001
000240
017700
001416
020027
001416
006300
005260
100016
012760
000412
005037
000407

DIAGNOSTIC

022203
025572
001514

000
001165
001446
001450
001452
031604
010000

030764
000310

001504
001416
001420

001422
001424

000003
000100
165566
001440

001550
007776

177770

165522

165516
007777

031604
077777
001426

001466
165560

031604

F 5
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DETERMINE IF MORE MNCAD'S TO BE TESTED

;DIFFERENTIAL LINEARITY SUBROUTINE;;

DIFLIN: TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
MOV
MOV
MOV
MOV
MOV
CLEART: CLR
DEC
BNE
MOV
MOV
CLR
CLR
CLR
CLR
CLR
CLR
CLEARZ: CLR
DEC
BNE
MOV
SWAB
BIS
MOV
MOV
MOV
AGAIN: MOV
NEXT1: ADD
ADD
ADC
MOV
BIC
BEQ
DELAY1: SOB
CONVR1: INC
WAIT
NOP
MOV
BEQ
CMP
8EQ
ASL
INC
BPL
MOV
BR
NOTOK1: CLR
BR

.M5G20 JIDENTIFY TEST

PC,WHICHU ;DETERMINE UNIT #
UNITBD,=-(SP)

10 ;TELL OPER. THE #

.SCRLF

RNA ,RZ ;SET UP RANDOM NUMBER GENERATOR
RNB R4

RNC,R5

#SUFFER ,RO

#4096. ,R1 ;4096 WORDS FOR HISTOGRAM
(?O)+ ;CLEAR BUFFER AREA

R

CLEAR1

#DIST.RO ;DISTRIBUTION BUFFER POINTER
ggOO..R1 ;200. WORDS FOR DISTRIBUTION
ouT

WIDE

NARROW

FIRST

SKIPST

(?O)+ ;CLEAR DISTRIBUTION BUFFER AREA
R

CLEAR?Z

#3.RO ;CHANNEL 3

RO ;LOAD MUX BITS

#100,R0

RO,QSTREG

#800. ,DELAY ;NOMINAL STATE WIDTH - 1 LSB
#RET1,aVECTOR

#4094, R

R4 ,R2 ;GENERATE A RANDOM NUMBER
R5.R2

R2

R2,.R0O ;PUT RANDOM NUMBER IN RO
#177770,R0 ;MASK IT TO 3 BITS ONLY
CONVR1

RO,DELAY1 JSTALL TIME

@STREG ;START CONVERSION

®ADBUF F ,RO ;GET CONVERTED VALUE

LODLY1 2 IGNORE IF =0

RO, #7777 ;IGNORE IF =7777

HIDLY1

RO

BUF FER(RO) ;MAKE HISTOGRAM

OKAY1

#077777 ,BUFFER(RO) ;PREVENT OVERFLOW
OKAY1

TEMP

OKAY1

SEQ 0057




CVMNA-A MNCAD/MNCAM
CVMNAA. P11

1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657

013676
013702
013704
013706
013712
013714
013716
013720
013722
013724
013726
013730
013734
013736
013740
013744
013746
013750
013754
0i3756
013762
013764
013766
013772
013774
014002
014004
014010
0146012
014016
014020
014022
014026
014030
014032
0146034
014036
014040
014042
014044
014050
014052
014054
014060
014062
014064
014070
014072
014076
014100
014102
014106
014110
014116

020027
001400
005201
005263
100766
005301
001514
060204
060504
005504
010400
042700
001401
077001
005277
000001
000240
017700
001416
020027
001416
006300
005260
100016
012760
000412
005037
000407
020027
001400
005201
005263
100766
005301
001446
060205
060405
005505
010500
042700
001401
077001
005277
000001
000240
017700
001416
020027
001416
006300
005260
100016
012760
000412

DIAGNOSTIC

MACY11 27(654)

G 5
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DETERMINE IF MORE MNCAD'S TO BE TESTED

007777

001426

177770

165406

165402
007777

031604
077777 031604
001426
007777

001426

177770

165272

165266
007777

031604
077777 031604

LODLYT:
HIDLY1:

OKAY1:

DELAY?:
CONVRZ:

NOTOKZ:
LODLYZ:

HIDLYZ:

OKAYZ2:

DELAY3:
CONVR3:

CMP
BEQ
INC
INC
B8Ml
DEC
BEQ
ADD
ADD
ADC
MOV
BIC
BEQ
S08
INC
WAIT
NOP
MOV
BEQ
CMP
BEQ
ASL
INC
BPL
MOV
BR
CLR
BR
CMP
BEQ
INC
INC
BMI
DEC
BEQ
ADD
ADD
ADC
MOV
BIC
BEQ
SO8
INC
WAIT
NOP
MOV
BEQ
(Mp
BEQ
ASL
INC
BPL
MOV
BR

PAGE 30-1

RO, 7777 JEQUALIZE LOOP TIME
g{DLY1 WITH DUMMY [NSTR.
TEMP(R3)

NOTOK1

R1

AROUND

R2.R4 :GENERATE A RANDOM NUMBER
RS ,R4

R4

R4 ,RO :PUT RANDOM NUMBER IN RO
#177770,R0 sMASK IT TO 3 BITS ONLY
CONVR?2

RO,DELAYZ2 ;STALL TIME

aSTREG :START CONVERSION
aADBUFF ,R0O :GET CONVERTED VALUE
LODLY? :IGNORE IF =

RO, #7777 :IGNORE IF =7777

HIDLYZ2

RO

BUFFER(RO) ;:MAKE HISTOGRAM

OKAY?2

#077777 ,BUFFER(RO) ;PREVENT OVERFLOW
OKAY?2

TEMP

OKAY2

RO, #7777 ;EQUALIZE LOOP TIME
H{DLYZ :WITH DUMMY INSTR.

R

TEMP(R3)

NOTOK?2

R1

AROUND

RZ.RS :GENERATE A RANDOM NUMBER
R;,RS

R

RS.RO :PUT RANDOM NUMBER IN RO
#177770,R0 JMASK IT TO 3 BITS ONLY
CONVR3

RO,DELAY3 ;STALL TIME

aSTREG :START CONVERSION
a®ADBUFF ,RO :GET CONVERTED VALUE
LODLY3 ;IGNORE IF =0

RO #7777 ;IGNORE [F =7777

HIDLY3

RO

BUFFER(ROQ) ;MAKE HISTOGRAM

OKAY3

#077777 ,BUFFER(RO) :PREVENT OVERFLOW
OKAY3

SEQ 0058

[an X an)



CVMNA-A MNCAD/MNCAM

CVMNAA.

1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706

-
SN N
38<

B N R L o e e R
NNNNNNNNNNNNNNY
PONININAD b = d o ed e e d b

S WSOV ~NOVWNESWN—O

~N~N
no

25

&

b ek b
NN A A AS A NN
SNANN =D b 2 2 N
OV N

P11

014120
014124
014126
014132
014134
014136
014142
0141644
014146
014150
014154

014156
014162
014166
014170
014172
014174
016176
014200
014204
014206
014212
014214
014216
014222
014224
014230
014232
014236
014240
014242
014246
014250
014254
014256
014262
014266
014270
014274
014300
014302
014306
014310

014312
014314
014315
014316
014322
014324

005037
000407
020027
001400
005201
005263
100766
005301
001216
005337
001211

012700
012701
012102
006202
006202
006202
005502
020227
002403
005237
000423
006302
005262
006202
020227
002007
005237
005702
001002
005237
000405
020227
003425
005237
005737
001004
005237
104401
010103
162703
006203
010346

104403
004
001

104401

104416

104401

DIAGNOSTIC

MACY11 27(654)

H 5
19-SEP-78 08:51

DETERMINE IF MORE MNCAD'S TO BE TESTED

001426
007777

001426

001466

007776
031606

000310
001504

030764
000062
001420

001424
000226

001416
001422

001422
020771

031606

020765
020756

NOTOK3: CLR
BR
LODLY3: CMP
BEQ
HIDLY3: INC
INC
BMI
OKAY3: DEC
BNE
AROUND: DEC

TEMP
OKAY3
RO #7777
HIDLY3
R1
TEMP(R3)
NOTOK3
R1

NEXT1
DELAY
AGAIN

PAGE 30-2

JEQUALIZE LOOP TIME
;JWITH DUMMY INSTR.

BNE
TAKE THE CONTENTS OF THE ACQUIRED DATA BUFFER AND
; TEST IF WITHIN CERTAIN LIMITS
; AND CREATE A STATE DISTRIBUTION BUFFER
: AND SORT THE VALUES INTO ‘BINS'’

MOV
MOV
READ : MOV
ASR
ASR
ASR
ADC
CMP
BLT
INC
BR
INRNGE : ASL
INC
ASR
CMP
BGE
INC
TST
BNE
INC
31%: BR
NOTNAR: CMP
BLE
INC
TYPBAD: TST
BNE
INC
TYPE
60%: MOV
SUR
ASR
MOV

TYPOS
.BYTE
.BYTE
TYPE
TYPDC
TYPE

#4094. RO
#BUFFER+2 ,R1

(R1)+,R2
R2

R2

R2

RZ
R2,#200.
INRNGE
out
TYPBAD

R2
DIST(R2)
R2

R2,450.
NOTNAR
NARROW
R2

318
SKIPST
TYPBAD
R2,#150.
LAST
WIDE
FIRST
60$
FIRST
,STATE
R15R3

#BUFFER+2 ,R3

R3
R3,-(SP)

.DASH
.LSBMSG

:GET STATE WIDTH
;1 LSB = 800.

:1 LSB = 100.
;OUT OF RANGE?
:YES = INCREMENT COUNTER

;MAKE STATE WIDTH DISTRIBUTION
JIS IT 1/2 LSB?

;IS IT A SKIPPED STATE?

;1S IT 1.5 LSB?

::SAVE R3 FOR TYPEOUT
;:TYPE STATE

::GO0 TYPE--OCTAL ASCII
J:TYPE & DIGIT(S)
::TYPE LEADING ZEROS

SEQ 0059




CVMNA=-A MNCAD/MNCAM
CVMNAA P11

1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787

014330
014332

014334
014342
014346
014350
014354
014360
014362
014366
014372
014376
014400
014404
014410
014412
014416
014422
014426
014430
014434
014440
014442
014446
014452
014454
014460
014464
074470
014472
014476
014502
014506
014512
014514
014516
014524
014530
014534
014536
014542
014546
014552
014554

014560
014564
014566
014572
014576

005300
001315

112737
013702
104416
104401
005737
001407
104401
004737
005237
000402
104401
013702
104416
104401
013702
063702
104416
104401
013702
104416
104401
005737
001407
104401
004737
005237
000402
104401
013702
063702
063702
010200
104416
112737
104401
020027
003407
104401
004737
005237
000402
104401

005737
001426
004737
104401
104401

DIAGNOSTIC
DETERMINE IF MORE MNCAD'S TO BE TESTED

000177 024545

001424

021623
001424

021606
026564
001112

021132
001420

021645
001416
001504

021704
001504

021743
001504

021606
026564
001112

021132
001420
001416
001504

000056
021776
000051

021606
026564
001112

021132

001460

015254
022247
023027

024545

MACY11 27(654)

LAST:  DEC RO
BNE READ
;REPORT
MOV8B #177 ,DECPNT
MOV SKIPST ,R2
TYPDC
TYPE . SKPMSG
TST SK1PST
BEQ 1%
TYPE .ERMSG
JSR PC,WHICHV
INC SERTTL
BR NAR
1%: TYPE .OKMSG
NAR: MOV NARROW, R2
TYPDC
TYPE .NARMSG
MOV WIDE ,R2
ADD OUT ,R2
TYPDC
TYPE ,WIDMSG
MoV OUT,R2
TYPDC
TYPE .OUTMSG
TST ouT
BEQ 1%
TYPE ,ERMSG
JSR PC,WHICHV
INC $ERTTL
BR HALF
118: TYPE . OKMSG
HALF: MOV NARROW,R?2
ADD WIDE,RZ
ADD ourT ,R2
MoV RZ.,RO
TYPDC
MOVB #56 ,DECPNT
TYPE ~HAFMSG
CMP RO, #41.
BLE 218
TYPE .ERMSG
JSR PC,WHICHV
INC SERTTL
BR SWDIST
21%: TYPE OKMSG

I 5
19-SEP-78 08:51

PAGE 30-3

TO THE OPERATOR THE DIFFERENT STATE VALUES
IN THE FORM OF A GENERAL STATUS AND INDICATE OK/ERROR

JGET NO. OF SKIPPED STATES
JTYPE IT

;TYPE MESSAGE

;TYPE 'ERROR''
JINDICATE BAD UNIT
;UPDATE ERROR COUNT

;TYPE AOKA

;GET NO. OF NARROW STATES
JTYPE IT

:TYPE MESSAGE

;TYPE NO. OF WIDE STATES

s TYPE MESSAGE

;TYPE NO. OF STATES OUTSIDE 2 LSB

; TYPE MESSAGE

;TYPE 'ERROR'’
;DETERMINE BAD UNIT
:UPDATE ERROR COUNT

,'TYPE CUKII

;TYPE NO. OF STATES OUTSIDE LIMITS

;COMPARE IT TO NOMINAL

;TYPE "ERROR'’
; INDICATE BAD UNIT
;UPDATE ERROR COUNT

;TYPE 'OK"’

DETERMINE IF vI55 TYPE TERMINAL IS CONNECTED
IF NOT BYPASS THIS SECTION
IF VI55/VT105 GRAHIC TERMINAL REPORT THE DISTRIBUTION CURVE

SWDIST:

TST
BEQ
JSR
TYPE
TYPE

FLAG
RELACC
PC,DELCLR
MSG16
LBUFF1

;BIT MAP TERMINAL AVAILABLE?
;BR IF NOT
;WAIT AWHILE,

;TYPE BUFF1-PRINT GRID

THEN CLEAR BIT MAP TERMINAL

SEQ 0060




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

1795
1796
1797
1798
1799
1800
1801
1802
1803
1804

014602
014606
014612
014614
014620
014622
014626
014630
014632
014636

012700
012701
012002
004737
005002
004737
005301
001370
104401
004737

J 5
MACY11 27(654) 19-SEP-78 08:51 PAGE 30-4

DIAGNOSTIC
DETERMINE IF MORE MNCAD'S TO BE TESTED SEQ 0061
030764 MOV #DIST,RO :POINTER TO STATE WIDTH DISTRIBUTION
000310 MOV #200. .M ;GO 200. TIMES UP TO 2 LSB
NXTY1: MOV (RO) +,R2
015750 JSR PC,LOADY
CLR RZ
015750 JSR PC,LOADY
DEC R1
BNE NXTY1
022765 TYPE ,C2 ;TYPE ASCIZ STRING
015254 JSR PC.DELCLR




CVMNA-A MNCAD/MNCAM

CVMNAA . P11

1808 014642
1809 014644
014646
014652
014656
014660
014664
014666
014670
014672
014674
014676
014700
1821 014702
1822 014704
1823 014706
1824 014712
1825 014714
18¢S 014720
1827 014722
1828 014724
1829 014726
1830 014730
1831 014732
1832 014734
1833 014736
1834 014742

(1) 014744
(1) 014746
(1) 014747
1835 014750
1836 014754
1837 014756

)
; 014760
)

b e b ek b b od b b D ok
0o Co 0o 00 0o 0a 0o 00 00 00
b b o b b o e b b b

OOV NOAWVISWN~=O

R

014762
014763
014764
014770
014772
014776
015002
015006
015010
015014
015020
015022
015026

OO0D ~ o~
wg_a—a—o—.n

—d ed md wmd cnd b e b b b

ISIIIIIING
O~NOWNBWN=OD

005001
005003
104401
012700
011002
162702
060201
010120
010104
100001
005404
020403
003405
010403
010005
162705
006205
020027
001356
006203
006203
006203
005503
010302
104416
104401
010546

104403
004
001

104401

005205

010546

104401
005737
001503
012700
012701

K S
DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:51 PAGE 31
DETERMINE IF MORE MNCAD'S TO BE TESTED

; CHANGE HISTOGRAM ERROR TO RELATIVE ACCULRACY ERROR

RELACC: CLR R1 JRUNNIMG ERROR = 0
CLR R3 JMAXIMUM ERROR = 0
022574 TYPE JMSG21
031606 MOV #BUFFER+2,R0O
NXTSTA: MOV (RO) ,R2 :STATE WIDTH = R?
001440 SUB #800. ,R2 :STATE WIDTH ERROR [N R2
ADD RZ.R1 ;UPDATE RUNNING ERROR
MOV R1,(R0O)+ ;SAVE IN BUFFER
MOV R1,R4 ;SAVE IN R4 ALSO
BPL PLUS ;IS IT POSLTIVE?
NEG R4 JNO - MAKE IT POSITIVE
PLUS: CMP R4 ,R3 :CHFCK AGAINST PREVIOUS MAX. ERROR
BLE NOTNEW ;NOT A NEW MAXIMUM
MOV R4 ,R3 :UPDATE MAXIMUM IN R3
MOV RO.RS
031606 SUB HBUFFER+2,R5
ASR RS :RS=EDGE VALUE AT MAX. RELACC
051602 NOTNEW: CMP RO, #BUFFER+B190. ;DONE?
BNE NXTSTA :NO - REPEAT
ASR R3 :RESCALE FROM 1 LSB = 800. SCALING
ASR R3 :TO 1 LSB = 100. SCALINC
ASR R3
ADC R3
MOV R3.R2
TYPDC
022621 TYPE JLINEA
MOV RS,=~(SP) ;;SAVE RS FOR TYPEOUT
;:TYPE VALUE
TYPOS ::G0 TYPE--OCTAL ASCII
.BYTE 4 :2TYPE & DIGIT(S)
.BYTE 1 ::TYPE LEADING ZEROS
021130 TYPE .SLASH :PRINT '/’
INC RS
MOV RS5,~(SP) ::SAVE RS FOR TYPEOUT
;s TYPE VALUE
TYPOS ;G0 TYPE--OCTAL ASCII
BYTE 4 J:TYPE & DIGIT(S)
BYTE 1 ;;TYPE LEADING ZEROS
016366 Mp R3,VLIN
BLE 418
021606 TYPE L,ERMSG
026564 JSR PC,WH]ICHV ;INDICATE BAD UNIT
001112 égc zggTTL :UPDATE ERROR COUNT
021132 41%: TYPE .OKMSG
001460 42%: ST FLAG ;BIT MAP TERMINAL ?
BEQ LO2 ;BR IF NOT
031604 MOV #BUFFER,RO
010000 MOV #4096, ,R1

SEQ 0062




CVMNA~-A MNCAD/MNCAM
CVMNAA . P11

1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875

015032
015034
015036
015040
015042
015044
015050
015052
015054
015056
015062
015066
015072
015076
015102
015104
015110
015114
015116
015122
015124
015130
015134
015136
015142
015144
015146
015152
015156
015160
015162
015164
015170
015174
015200
015204
015210
015214
015220
015224
015230
015232
015236
015240
015242
015246
015250
015252

011002
006202
006202
006202
005502
062702
010220
005301
001366
012700
012704
012705
012701
012702
012003
010337
010337
012003
020337
002002
010337
020337
003402
010337
005302
001363
013724
013725
022425
005301
001345
104401
104401
012700
004737
104401
012700
004737
104401
004737
000207
012701
012002
005720
004737
005301
001372
000207

DIAGNOSTIC

L
MACY11 27(654) 19-SEP-78

DETERMINE IF MORE MNCAD'S TO BE TESTED

000166

0371604
031604
031606
001000
000007

001474
001500

001474

001474
001500

001500

001474
001500

022143
023055
031604
015232
022773
031606
015232
022765
015254

001000

015750

GETDAT: MOV
ASR
ASR
ASR
ADC
ADD
MOV
DEC
BNE
MOV
MOV
MOV
MOV
NXTS8: MOV
MOV
MOV
MOV
NXTCMP: MOV
(MP
BGE
MOV
MAXTST: CMP
BLE
MOV
TST8: DEC
BNE
MOV
MOV
(MP
DEC
BNE
TYPE
TYPE
MOV
JSR
TYPE
MOV
JSR
TYPE
JSR
LO2: RTS
LOAD: MOV
LOADO: MOV
TST
JSR
DEC
BNE
RTS

(RO) ,R2

#118. ,R2
RZ.(RO)+
R1

GETDAT
#BUFFER RO
HBUFFER,R4
HBUFFER+2,RS
#512. R1
#7..R2
(RO)+,R3
R3,MIN
R3,MAX
(RO)+,R3
R3.MIN
MAXTST
R3.MIN
R3,MAX
TST8
R3,MAX

RZ

NXTCMP
MIN, (R4)+
MAX, (RS5) +
(R4)+,(RS5)+
R1

NXT8
,MSG18
LBUFF?2
#BUFFER,RO
PC3L0AD

,C
#BUFFER+2,R0O
PC,LOAD
LC2
PC,DELCLR
PC

#512. ,R1
(RO)+,R2
(RO) +
PC.LOADY
R1

LOADO
PC

5
08:51

PAGE 32

;GET RELATIVE ACCURACY ERROR SCALED 1LSB = 800.
;RESCALE IT TO 1 LSB = 100.

:AND MOVE [T TO MID-SCREEN
;PUT IT BACK INTO BUFFER

:MINIMUM
JMAX IMUM

sNEW MINIMUM

sNEW MAXIMUM

;BUMP EACH ONCE MORE

;TYPE BUFF?

:TYPE ASCIZ STRING

;TYPE ASCIZ STRING

SEQ 0063

Cv
Cv
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CVMNA-A MNCAD/MNCAM DIAGNOSTIC MACY11 27(

CVMNAA . P11 DETERMINE IF MORE MNCAD'S TO BE TESTED SEQ 0064
1899 015254 032777 002000 163656 DELCLR: BIT #8I1T10,aSwR JTEST FOR HALT FOR DISPLAY
1900 015262 001402 BEQ 19 2;DON'T HALT FOR DISPLAY
1901 015264 000000 HALT
1902 015266 000407 B8R 3% M
1903 015270 005000 1%: (LR RO
1904 015272 012701 000020 MOV #20,R1 ;DELAY BEFORE CLEANING SCREEN
1905 015276 005300 2%: DEC RO
1906 015300 001376 BNE 2%

1907 015302 005301 DEC R1

1908 015304 001374 BNE 2%

1909 015306 104401 023114 3%: TYPE JVTINIT

1910 015312 000207 RTS PC

1911 ;. TYPE RMS AND PEAK VALUES:;:

1912 015314 005702 TYPRP: TST R2 ;IS NOISE POSITIVE?

1913 015316 100001 BPL POSNO1 JYES

1914 015320 005002 CLR R2 ;R2<0,SET Re2=0

1915 015322 104416 POSNO] : TYPDC

1916 015324 104401 023016 TYPE LMLSBAT ;TYPE *' LSB AT *'

1917 015330 004737 013122 JSR PC,TYPEDG

1918 015334 104401 021113 TYPE ,CHAN ;TYPE '' ON CHANNEL '’

1919 015340 013746 001444 MOV CHANL ,-(SP) ;¢:SAVE CHANL FOR TYPEOUT
1) ;2 TYPE CHANL
(1) 015344 104403 TYPOS ;GO TYPE--OCTAL ASCII
(1) 015346 002 BYTE pd ;;TYPE 2 DIGIT(S)
(1) 015347 000 .BYTE 0 ; « SUPPRESS LEADING ZEROS

1920 015350 000207 RTS PC




CVMNA-A MNCAD/MNCAM
CVMNAA P11

1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

015352
015354

015502
015506
015512
015520
015524
015530
015532
015534
015536
015542
015544
015546

012500
010037
012777
113700
000300
052700
010077
012700
005300
001376
005037
012777
012777
012700
005277
000001
067737
005300
001370
006237
006237
006237
005537
000205

012537
013537
013737
013701
013700
160100

DIAGNOSTIC

001444
000200
001444

000100
163746
010000

001426
001540
000200
000010
163706

163704

001426
001426
001426
001426

001124
001462
001426
001126
001124

001462

163770

163732
163726

001426

001126

N 5
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DETERMINE 1F MORE MNCAD'S TO BE TESTED

: :ROUTINE TO AVERAGE 8 CONVERSIONS;;

CONVRT:

CONVTC:
CONV(D:

1%:

2%:

. COMPARE $GDDAT

COMPAR :

7%:

108:

MOV
MOV
MOV
MOVB
SWAB
BIS
MOV
MOV
DEC
BNE
CLR
MOV
MOV
MOV
INC
WAIT
ADD
DEC
BNE
ASR
ASR
ASR
ADC
RTS

MOV
MOV
MOV
MoV
MOV
SUB
BPL
NEG
CMP
BGY
TST
RTS

(R5)+,N0

RO, CHANL
#200, 3ADBUF F
CHANL ,RO

RO

#100,R0
RO,aSTREG
#10000,R0O
RO

1

TEMP
#RETURN,aVECTOR
#200,aVECTR
#10,R0
aSTREG

@ADBUFF , TEMP
RO

2%

TEMP

TEMP

TEMP

TEMP

RS

AND $BDDAT;.
(R5) +,8GDDAT
a(R5)+,SPREAD
TEMP ,$BDDAT
$BDDAT ,R1
$GDDAT RO
R1,RO

7%

RO

RO, SPREAD
10%

(R5)+

RS

;GET CHANNEL VALUE

;LOAD VERNIER DAC

.GET CHANNEL

JSET UP A/D STATUS REGISTER
;ENABLE INTERRUPTS

:DAC SETTLING DELAY

;LOAD VECTOR

;SET UP NEW PSW

;SET UP COUNTER
;START CONVERSION
sWAIT FOR CONVERSION
;READ BUFFER

;00 8 TIMES
;AVERAGE VALUE

JRETURN

;GET GOOD DATA
JGET SPREAD
;GET BAD(ACTUAL) DATA

;GET DIFFERENCE

;COMPARE IT TO SPREAD
;GO TO ERROR PRINTOUT
:BUMP RETURN POINTER AROUND ERROR CALL

SEQ 0065




CVMNA-A MNCAD/MNCAM

CVMNAA P11

1962

1963 015550
1964 015552
1965 015556
1966 015560
1967 015564
1968 015570
1969 015574
1970 015576
1971 015600
1972 015606
1973 015614
1974 015620
1975 015626
1976 015630
1977 015636
1978 015640
1979 015642
1980 015646
1981 015652
1982 015656
1983 015662
1984

1985

1986

1989 015664
1990 015670
1991 015672
1992 015674
1993 015700
1994 015704
1995 015706
1996 015712
1997 015716
1998 015720
1999 015722
2000 015724
2001 015726
2002 015730
2003 015732
2004 015734
2005 015736
2006 015740
2007 015742
2008 015746

012500
010037
000300
005037
010077
012700
005300
001376
012777
012777
012700
152777
000001
067737
005300
001367
006237
006237
006237
005537
000205

032703
001003
005403
104401
042703
005002
012701
012700
030003
001401
060102
006201
006200
001372
006202
006202
005502
104416
104401
000207

B 6
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DETERMINE IF MORE MNCAD'S TO BE TESTED

. ;ROUTINE TO AVERAGE 8 CONVERSIONS ON GOOD AD:.

GCONVT: MOV (RS)+,R0 ;GET CHANNEL VALUE
001444 MOV RO, CHANL
SWAB RO
001426 CLR TEMP
163606 MOV RO,aGSTREG ;LOAD CHANNEL INTO MIX BITS
010000 MOV #10000,R0O
2%: DEC RO
BNE 2%
001540 163574 MOV #RETURN,aGVECT ;LOAD VECTOR
000200 163570 MOV #200,aGVECT+2 ;SET UP NEW PRIORITY
000010 MOV #10,R0 ;SET UP COUNTER
000101 1163550 1%: BISB #101,aGSTREG JSET INTRPT. EN., START CONV.
WAIT ;WAIT FOR CONVERSION
163544 001426 Sg% ggADBUF,TEHP ;READ BUFFER
BNE 1% ;00 8 TIMES
001426 ASR TEMP ;AVERAGE VALUE
001426 ASR TEMP
001426 ASR TEMP
001426 ADC TEMP
RTS R5 ;RETURN
;s SUBROUTINE TO CONVERT 2.60 VOLTS TO 15.00 vOLTS;.
::FUNNY NUMRER CALCULATED BY:
12 (15%2,.56/(VOLTAGE))/70.0025
004000 CONV15: BIT #IT11,R3 ;IS RESULT MINUS?
BNE 1% ::NO
NEG R3 JYES, MAKE IT PLUS
017343 TYPE LMINUS JTYPE '="
174000 1%: BIC #174000,R3 :CLEAR UPPER S5 BITS
CLR R2 ;CLEAR RESULT REGISTER
013424 MOV #5908. ,R1 JPUT FUNNY NUMBER INTO R1
002000 MOV #MIT10,RO JSETUP TEST BIT
2%: BIT RO,R3 JMULTIPLY TEMP BY FUNNY NUMBER
BEQ 3% 2
ADD R1.R2
3%: ASR R1
ASR RO
BNE 2% JoNOT FINISHED YET
ASR R2 ;SCALE TO .01 VOLTS / BIT
ASR R2
ADC R2
TYPDC :TYPE RESULTS
020442 TYEE LVOLTS :TYPE "vOLTS"'
RT P(

SEQ 0066




CVMNA-A MNCAD/MNCAM
CVMNAA P11

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025

015750
015752
015754
015756
015762
015764
015770
015772
015776
016002
016006
016010
016014
016016
016020
016022
016024
016026
016032
016036
016042
016044
016050

DIAGNOSTIC

cC 6
MACY11 27(654) 19-SEP-78 08:

DETERMINE IF MORE MNCAD'S TO BE TESTED

000353
000353
177740
000040
163142

163136

177770
000040
163106

163102

. SUBROUTINE LOADY,

LOADY:

PLUSRZ:

LESS:

B810:

811:

TST
BPL
CLR
cMP
BLT
MOV
MOV
BIC
BIS
TSTB
BPL
MovB
ASR
ASR
ASR
ASR
ASR
BIC
BIS
TSTB
BPL
Mov8e
RTS

R2
PLUSRZ2

R2
R2,#235.
LESS
#235..R2
RZ,R3
#177740,R2
#40,R2
a$TPS

810
gz.asrpe

R
#177770,R3
#40,R3
asTPS

B11
R3,387TPB
PC

51

PAGE 36

JROUTINE TO LOAD VLAUE INTO RZ
JAS A VT55 Y-VALUE

;PRINT CHARACTER

sPRINT CHARACTER

SEQ 0067




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076

016052
016054
016056
016062
016064
016070
016072
016076
016102
016106
016112
016116
016120
016122
016124
016130
016136
016140
016144
016150
016156
016160
016164
016170
016176
016200
016204
016210
016212
016220
016226
016234
016242
016250
016252
016256
016260
016264

005702
100003
104401
005402
020227
003402
012702
105037
105037
105037
105037
005702
001434
005302
105237
123727
001367
105037
105237
123727
001357
105037
105237
123727
001347
105037
105237
000742
152737
152737
152737
152737
123727
001403
104401
000002
104401
0000C2

DIAGNOSTIC
DETERMINE IF MORE MNCAD'S TO BE TESTED

:;SUBROUTINE TO TYPE DECIMAL VALUE:;:;
;. IN R2 AS X. XX,

017343
023417

023417
024547
024546
024544
024543

024547
024547

026547
024546
024546

024546
024544
024544

024544
024543

000060
000060
000060
000060
024543

024543
024544

000012

000012

000012

024543
024544
024546
024547
000060

MACY11 27(654)

DECTYP: TST
BPL
TYPE
NEG
POS: CMP
BLE
MOV
OKAYD: CLRB
CLRB
CLRB
CLRB
TESTRZ: TST
BEQ
DEC
INCB
CMPB
B8NE
CLRB
INCB
CMPB
BNE
CLRB
INCB
CMPB-
BNE
CLRB
INCB
BR
IYPOUT: BISB
BISB
BISB
BISB
CMPB
BEQ
TYPE
RT!
1%: TYPE
RT]

D 6
19-SEP-78 08:51

R2

POS
MINUS
R

R2 ,#9999.
OKAYD
#9999, ,R2
ONES

TENS
HUNS
THOUS

TENS

TENS ,#10.
TESTRZ
TENS

HUNS

HUNS ,410.
TESTR2
HUNS
THOUS
TESTRZ2
#60, THOUS
#6Q ,HUNS
#60, TENS
#60,0NES
THOUS . #60
1%

, THOUS

»HUNS

PAGE 37

;TEST VALUE TO BE TYPED
;TYPE MINUS SIGN
:>9999. REPLACE IT WITH 9999,
;CLEAR ONES
;CLEAR TENS
;CLEAR HUNS

;CLEAR THOUS
;CONVERT VALUE TO A DECIMAL VALUE

;PREPARE FOR TYPOUT

s TYPE VALUE

SEQ 0068




CVMNA~A MNCAD/MNCAM
CVMNAA. P11

2078
2079
2080
2081

AN NN NN N A
= b ) md b D md ek =

PONY b b = md b e b
= O V00NN NN —

016266
016272
016276
016300
016304
016306
016312
016314
016316
016320

016322
016324
016326
016330
016332
016334
016336

016340
016342
016344
016346
016350
016352
016354
016356

016360
016362
016364
016366
016370

016372
016374
016376
016400

016402
016404
016406
016410

01270
005737
100403
012702
000402
012702
012221
005711
100375
000207

000000

000050
000310
000144
000175

000041
000226
000132
000144

DIAGNOSTIC MACY11 27(654)
DETERMINE IF MORE MNCAD'S TO BE TESTED

E 6
19-SEP-78 08:51

PAGE 38

;SUBROUTINE TO SENSE THE 'WFTEST'® FLAG AND USE WIDE/NARROW ERROR TOLERANCES

016360 WFADJ: MOV #VNR R ;SUBROUTINE TO SET LIMITS
001476 TST WFTEST RUNNING ON TESTER ?
BMI 1% JYES
016372 ggv ggARLT1.R2 UFTEST NOT MINUS., USE NORMAL LIMITS
016402 1%: MOV #VARLTZ,R?2 ,UFTEST MINUS, USE OPTION AREA LIMITS
2%: MOV (R2)+,(R1)+ JSET UP LIMITS
TST (R1) ;DONE?
BPL 2% ;NO
RTS PC
Vg: g :TOLERANCE VALUES FOR FUNCTIONAL TESTS
Ve:
vi10: 10.
viz: 12
v50D: 50.
vi00D: 100.
v326: 326
;*VOLTAGE TABLE OF EXPECTED VALUES (SINGLE ENDED) <TEST MODULE>
VTABLE: 5560 +2.2 VOLTS <CH10, 20, 30 ETC>
2220 °-2 Z VOLTS
4670 .1 VOLTS
3110 :-1 1 VOLTS
7340 :+4.4 VOLTS <CH14, 24, 34 ETC>
0440 ;~6.4 VCOLTS
6450 ;+3.3 VOLTS
1330 :=3.3 VOLTS <CH17, 27, 37 ETC>
VNR: 33. ;.33 LSB,NORMAL LIMITS FOR SYSTEM
VNP : 200. .2 LSB, INTEGRATION AND FIELD USE ON SPEC TESTS
VSET: 100. ;1 LSB
VLIN: 125. :1.25 LSB
BIT15
JLIMITS FOR NON-TESTER
VARLT1: 40. ;.46 LSB, NORMAL LIMITS FOR SYSTEM
200. .2 LSB, INTEGRATION AND FIELD USE ON SPEC TESTS
100. :1 LSB
125. 1.25 LSB
;LIMITS FOR TESTER
VARLTZ2: 33, 2.33 LSB RMS NOISE LIMIT
150. ;1.5 LSB PEAK NOISE LIMIT
90. 3.9 LSB INTER-CHANNEL SETTLING LIMIT
100. ;1 LSB RELATIVE ACCURACY ERROR LIM]IT

SEQ 0069

™~
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CVMNAA, P11 END OF PASS ROUTINE SEQ 0070
22?? .SBTTL END OF PASS ROUTINE
(2) 2222222332322 2322222322 322282 2022222328323 2222022230202 dd)
(M *INCREMENT THE PASS NUMBER ($PASS)
N :*TYPE 'END PASS #XXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
1) :«]F THERES A MONITOR GO TO [T
(1; ;tIF THERE ISN'T JUMP TO EXTMSG
(
(1) 016412 $EOP:
(2) 016412 000240 NOP
(1) 016414 005037 001102 CLR $TSTNM ::27ERO THE TEST NUMBER
(1) 016420 005037 001160 CLR $TIMES ::ZERO THE NUMBER OF ITERATIONS
(1) 016424 005237 001176 INC $PASS :: INCREMENT THE PASS NUMBER
(1) 016430 042737 100000 001176 BIC #100000, $PASS ;:DON'T ALLOW A NEG. NUMBER
(1) 016436 005327 DEC (PC)+ 2 :LOOP?
(1) 016440 000001 $EOPCT: .WORD 1
(1) 016442 003022 BGT $DOAGN ssYES
(1) 016444 012737 MOV (PC)+,a(PC)+ :;RESTORE COUNTER
(1) 016446 000001 $ENDCT: .WORD 1
(1) 016450 016440 $EOPCT
(1) 016452 104401 016517 TYPE . SENDMG ;:TYPE "END PASS #''
(2) 016456 013746 001176 MOV $PASS,-(SP) ::SAVE $PASS FOR TYPEOUT
(2) 016462 104405 TYPDS ::G0 TYPE~-~DECIMAL ASCII WITH SIGN
(1) 016464 104401 016514 TYPE LSENULL ;:TYPE A NULL CHARACTER
(1) 016470 013700 000042 $GET42: MOV a#é42 RO ::GET MONITOR ADDRESS
(1) 016474 001405 B8EQ $DOAGN ::BRANCH IF NO MONITOR
(1) 016476 000005 RESET ;;CLEAR THE WORLD
(1) 016500 004710 $ENDAD: JUSR PC,(RO) ;:GO TO MONITOR
(1) 016502 000240 NOP ;s SAVE ROOM
(1) 016504 000240 NOP :;FOR
(1) 016506 000240 NOP JcACTN
(1) 016510 $DOAGN:
(1) 016510 000137 JMP a(PC)+ :¢RETURN
(1) 016512 016534 $RTNAD: .WORD  EXTMSG
(1) 016514 377 377 000 S$ENULL: .BYTE -1,-1,0 ;INULL CHARACTER STRING
(1) 016517 015 042412 042116 $SENDMG: .ASCIZ <15><12>/END PASS #/
(1) 016524 0500640 0515017 020123
(1) 016532 000043
2131 016534 052777 000100 162402 EXTMSG: BIS #BIT6,a8TKS :ENABLE KRB INTR.
2132 016542 005737 001112 TST $ERTTL :ANY ERRORS
2133 016546 001415 BEQ 1% BR IF NOT
2134 016550 104401 022721 TYPE JERRTOT ;TYPE TOTAL ERROR COUNT PRIMER
2135 016554 013746 001112 MOV $ERTTL,-(SP) GET VALUE
2136 016560 104405 TYPDS ;REPORT 1T
2137 016562 005737 001440 TST NMBEXT :TEST IF MULTIPLE
2138 016566 001405 BEQ 1% :BR IF NOT
2139 016570 104401 022750 TYPE LMESGD ;TYPE BAD UNIT PRIMER
2140 016574 013746 001510 MOV BADUNT ,-(SP)
214717 016600 104406 TYPRN ;REPORT 1 + Q'S
2142 016602 104401 016514 1%: TYPE, $ENULL ;ENSURE ALL TEXT GET TYPEV
2143 016606 000137 JMP a(PC)+ :RETURN

2144 016610 001556 AGTST: BEGIN




CVMNA-A MNCAD/MNCAM
CVMNAA P11

2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199

016612
016616
016624
016632
016634

016636
016640
016646
016654

016656

DIAGNOSTIC

END OF PASS ROUTINE

011637
162737
023727
003402
000000

000776
016637
122737
003402

104003

017072
000004
017072

000004
000021

I0TRD:
017072
001000

1%:

017074 2%:
001102

G 6
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SEQ 0071

- &
.

;*THIS ROUTINE WILL PROTECT THE PROGRAM
;*FROM INTERUPTS (BAD ONES).

*

~THE TRAP CATCHER IS SET UP FOR

* .WORD .42

o JSR PC,R0O

- %

;«JLLEGAL INTERRUPTS OR INTERRUPTS TO THE WRONG VECTOR
;*GOTO THE VECTOR AND PCITK UP THE ''.+2'' AS AN ADDRESS

;*AND *'6700"" AS NEW STATUS.

;*THE .+2 AS A PC WILL CAUSE EXECUTION OF THE ''JSR PC,RO'" (AN ILLEGAL INSTR.).
;«AND TRAP TO LOCATION "'4''. IN LOCATION 4 WE HAVE A

;*POINTER HERE. IF THIS CONDITION CAUSES A TRAP TO LOC. 4.

;*WE WILL REPORT IT IN THE SAME MANNER THAT WER WOULD

:*REPORT ANY OTHER ERROR.

;~]F A BUSS ERROR TRAP DID OCCUT AND CAUSE A TRAP TO 4.

;*WE WILL HALT.

MOV (SP) ,TRTO ;GET WHERE WE CAME TO.

SUB #4,TRTO ;FORM READ ADDR.

(MP TRTO,#1000 ;DID TRAP FROM LESS THAN ADDR. 1000?

8LE 2% sNO-CONTINUE .

HALT ! ;A BUSS ERROR TIME OUT TRAP BROUGHT US HERE.
;ADDRESS CONTAINED IN TRTO.

BR 1% ;DON'T ALLOW CONTINUE.

MOV 4 (SP) ,TRFRO ;GET TRAPPED FROM ADDR.

(MP8 #21,8TSTNM ;LESS THAN INTERRUPT TESTS?

$ ;JNO MUST BE WRONG VECTOR.

BLE 3
IIIILLIIII7L 1177770777007 070777777707777077707777777/7777770/77/7177/7777/7777/

ERROR 3 JERROR!' ILLEGAL INTERRUPT OR
;INTERRUPT TO WRONG VECTOR.
;IF TEST NO. IS LESS THAN 10,1T7S
JLIKELY(BUT NO EXCLUSIVELY)TO BE A
:DEVICE OTHER THAN THE DEVICE UNDER TEST.
;IF THE INTERRUPT OCCURED
:DURING AN INTERRUPT TEST, I'D
:SUSPECT A PROBLEM WITH THE DEVICE UNDER TEST.
;IF THE ADDRESS THE INTERRUPT
JVECTORED TO IS WITHIN THE RANGE OF
:VECTORS ASSIGNED TO THE DEVICE.
;THEN 1°'D SUSPECT THE DEVICE
;INTERRUPTD ILLEGALLY.
:1F THE ADDRESS THE INTERRUPT
;VECTORED TO IS OUTSIDE OF THE
;RANGE ASSIGNED TO THE DEVICE
;1'D SUSPECT THAT THE
;DEVICE PUT THE WRONG INTERRUPT
:VECTOR ON THE BUS DURING THE INTERRUPT
;PROCESS.
; NOTE :
:FOR THIS ERROR - DON'T USE
; "1L00P ON ERROR'' OPTION.




CVMNA-A MNCAD/MNCAM

CVMNAA

2200
2201

P11

016660
016662
016664
016666
016672
016674
016700
016704
016710
016712
016716
016722
016724
016725
016726
016732
016736
016740
016741
016742
016746
016754
016762
016770
016776
017004
017012
017020
017026
017034
017042
017050
017056
017062
017066
017072
017074

END OF

000000

DIAGNOST](
PASS ROUTINE

001176
017524
026572
001202

017550
001360

017601
017072

017631
001362

162014

162404
162402
162372
162370
001360
001360
001362
001362
001364
001364
001366
001366

H 6
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;ALSO EXPECT THAT THE INTERRUPT TEST TO
:WILL REPOT THAT THE DEVICE DIDN'T

: INTERRUPT .,

:FOLLOW THE PECOMMENDED PROCEEDURE

; IN THE DOCUMENT (ON THIS DIAGNOSTIC)
;FOR LOOPING ON TEST.

SILIIITELIIL LI 2T ILI 1171001770770 777717 727777777777 777/7/077/77777777

3%:

4%

TRTO:
TRFRO:

RT]
(MP
CMP
TST
BNE
TYPE
JSR
MOV
TYPDS
TYPE
MOV
TYPQOS
.BYTE
.BYTE
TYPE
MOV
TYPOS
.BYTE
.BYTE
TYPE
MOV
MOV
MOV
MOV
MOV
BIC
MOV
ADD
MOV
ADD
MOV
ADD
CLR
TST
JMP

. WORD
. WORD

(SP)+,(SP)+
(SP)+,(SP)+
$PASS

43

,VTMSG
PC,WHICHU
SUNIT,~(SP)

,VTMSG3
VECTOR,~-(SP)

3

]

.VTMSG1
TRTO,-(SP)

3

1

L,VTMSG2
VECTR1,aVECTOR
VECTR3,avECTR2
#4700,aVECTRI
#4700,aVECTR3
TRTO,VECTOR
#3,VECTOR
VECTOR,VECTR1
#2,VECTRI
VECTOR,VECTR?Z
#6 ,VECTRZ2
VECTRZ2,VECTR3
#2 ,VECTR3
aSTREG

ADBUFF
a$LPADR

0

0

;JPOP OFF L5R TRAP

;POP OFF WRONC INTR.

;1S THIS THE 1RST PASS?
;.NO, DON'T REPORT

;TYPE "EXPECTED INTR. AT *°
;DETERMINE THE UNIT #

;REPORT INTR. TO

;. SAVE VECTOR FOR TYPEOUT
::G0 TYPE--OCTAL ASCII
;;TYPE 3 DIGIT(S)

::TYPE LEADING ZEROS
:TYPE '' RECEIVED INTR. AT *'
:SAVE TRTO FOR TYPEOUT
;:GO TYPE--OCTAL ASCII
;:TYPE 3 DIGIT(S)

::TYPE LEADING ZEROS
;TYPE 'RESTARTING TEST'

;JREAD A/D BUFFER TO (LEAR DONE FLAG
;START TEST OVER AGAIN.

;CONTAINS ADDR. WE TRAPPED OR INTERRUPTED TO.

;CONTAINS ADDR. WE TRAPPED OR INTR. FROM,

SEQ 0072

Y™ 1




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

2240
2261

2242

2243

2244

2245

2246

2247
2248
2249
2250

2251

2252
2253

2254

2255

017076
017104
017112
017120
017126
017134
017142
017150
017154
017162
017170
017176
017204
017212
017220
017226
017234
017237
017244
017252
017260
017266
017267
017274
017302
017310
017316
017324
017332
017340
017343
017345
017347
017353
017360
017366
017373
017400
017406
017413
017420
017425
017432
017440
017446
017454
017461

051600
047111
041440
046105
042600
020107
040510
036440
005015
020105
047440
052111
005015
044514
051505
052440
020043

00

2
052105
020124
044516

000

1M1
020105
020104
020051
046440
020105
041505
020077
055
077
040
040
042514
042105
040
051105
046101

040
050115

200
020104
020051
040440
051523

200
020104
020051
051117
042522

000
076

DIAGNOSTI(
ASCII MESSAGES

040524
020107
040510
036440
042116
047117
047116
000040
047516
042524
020116
021440
042523
043516
020124
044516

000
043117
052040
047117
020124

020123
047115
040450
042524
042117
047503
042524

000

000

000
020055
044523
042440
005015
044504
047105
005015
051120
005015
047115
040450
040502
042104
036040
047115
040450
042526
040440
051523

037440

052122
047117
047116
000040
047111
041440
046105

051511
052123
047125
000040
052124
052040
047117
020124

051506
051505
052440
020043

044124
040503
042057
052123
046125
047116
020104

000
043516
042116

000
043106
044524

042104
036040

000040

MACY11 27(654)

.SBTTL
SCHAN:

ECHAN:

NOIMSG:

SETMSG:

OFSET:

DWRF :

MINUS:
QUEST:
MPASH:
MSE :

MDIF:

MPRMP :
MADR :

MV(CT:

ENCOM:

.ASCIZ

.ASCIZ

LASCIZ

LASCIZ

.ASCIZ

.ASCIZ

.BYTE
.BYTE
LASCIZ
LASCIZ

LASCIZ

.ASCIZ
LASCIZ

.ASClZ

LASCIZ

I 6
19-SEP-78 08:51 PAGE 41
SEQ 0073

ASCI] MESSAGES
<200>\STARTING ON CHANNEL = \

<200>\ENDING ON CHANNEL = \
<15><12>/NOISE TEST ON UNIT # /

<15><12>/SETTLING TEST ON UNIT # /
<200>/0FFSET TEST ON UNIT # /

\IS THE MNCAD (A/D) TEST MODULE CONNECTED 7 \
55,0
77,0

/ -/

/ SINGLE ENDED/<15><12>
/ DIFFERENTIAL/<15><12>
/ PREAMP/<15><1 2>

<200>\MNCAD (A/D) BASE ADDRESS <\

<200>\MNCAD (A/D) VECTOR ADDRESS <\

> 7N




CVMNA-A MNCAD/MNCAM
CVMNAA P11

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

0175264
017532
017540
017546
017550
017556
017564
017572
017600
017601
017606
017614
017622
017630
017631
017636
017644
017652
017660
017666
017674
017702
017710
017716
017721
017726
017734
017742
017745
017752
017760
017766
017774

020162

046600
024040
052440
000043
005015
052103
052116
052120

000

040
0531
052116
052120

000

200
042523
045503
047524
052111
005015
040524
020107
020103
005015

015
044524
040510
020123

124
020131
042531
043040
006517
005015
0471M
040503
005015
04711
040503
042523
040503
042057
047117
042516
05211
052040
051505

000

015
052040
047515
052040
043516
042116

DIAGNOSTIC
ASCII MESSAGES

0461516
027501
044516

054105
042105
051105
040440

042522
042105
051105
040440

046120
041440
053040
020122
044103
051011
052122
047514
042524

000
052012
043516
047116

000
050131
047506
026123
051117

021124

051472
051505
052504
020117
042514
042105

042107
024504
020124

042520
044440
052522
020124

042503
044440
052522
020124

040505
042510
041505
053523
051505
051505
047111
044507
052123

051505
041440
046105

020105
020122
047040
047040

052123
047115
000012
052123
047115
000012
047115
040450
051106
040520
053523
051505
052042
005015

052105
020124
042514
044523
042440
005015

MACY11 27(654)

VTMSG:

VIMSG3:

VIMSG1:

VIMSG2:

TCHAN:

YESNO:

TSTAD:

TSTADM:

SADTST:

SDSE :

LASCIZ

LASCIZ

LASCIZ

LASCII

LASCIZ

LASCIZ

LASCIZ

.ASCIZ

LASCIZ

LASCIZ

.ASCIZ

J 6
19-SEP-78 08:51 PAGE 41-1
SEQ 0074

<200>\MNCAD (A/D) UNIT &\

<15><12>/EXPECTED INTERRUPT AT /

/ RECEIVED INTERRUPT AT /

<200>/PLEASE CHECK VECTOR SWITCHES/

<15><12>/ RESTARTING LOGIC TEST/<15><12>

<15><12>/TESTING CHANNELS 7/

/TYPE Y FOR YES, N FOR NO/<15><12>

<15><12>/TESTING MNCAD/<15><12>
<15><12>/TESTING MNCAM/<15><12>

HSET MNCAD (A/D) FRONT PANEL SWITCHES TO '‘TEST #<15><12>

<15><12>/SET TEST MODULE TO SINGLE ENDED/<15><12>

C\
0\



CVMNA-A MNCAD/MNCAM
CVMNAA P11

2267

2268

2269

2270
2271
2272
2273

2274

2275

2276

020170
020171
020176
020204
020212
020220
020226
020234
020235
020242
020250
020256
020264
020272
020300
020306
020314
020322
020330
020336
020344
020352
020360
020366
020374
020402
020410
020416
020424
020432
020433
020440
020442
020450
020451
020456
020464
020472
020476
020504
020512
020520
020526
020534
020542
020550
020551
020556
020564
020572
020577
020604
020612
02062"

000

015
052040
047515
052040
043106
044524

000

015
052040
047515
047440
047101
052440
052040
047524
042506
040511
005015
020123
047122
040524
020116
020104
020051
046440
020105
044516
005015

000

015
000075
053040

000

015
047522
027111
042117
005015
047111
051505
020077
051117
020054
020122

000

123
042117
041440
052116

123
042117
051040
040524

DIAGNOSTIC
ASCII MESSAGES

051412
051505
052504
020117
051105
046101

051412
051505
052504
020116
042516
042116
051505

030453
026412
046117

044412
042520
027104
000105
047503
042525
044524
054450
054440
020116
047516

052105
020105
051125
020054
052105
020105
051505
041516

052105
020124
042514
044504
047105
005015

052105
020124
042514
044103
051514
051105
020124
04311
052116
000012
051505
042524
051440
047440
040503
042057
052123
046125
052440
000043
036465

032461
051524

050115
020122
041440

052116
052040
043516
043040
051505
047506
035051

046440
047524
042522

000
046440
047524
051511
026105

MACY11 27(654)

SDDIF: .ASCI1Z

DIFM: LASCIZ

EXTST: .ASCIZ

TP15: LASCIZ
TM15: .ASCIZ
VOLTS: LASCIZ
BADID: .ASCIZ

YORNO: ,ASCIZ

SCM: LASCIZ

SRM: .ASCIZ

K 6
19-SEP-78 08:51 PAGE 41-2
SEQ 0075

<15><12>/SET TEST MODULE TO DIFFERENTIAL/<15><12>

<15><12>/SET TEST MODULE ON CHANNELS UNDER TEST TO DIFFERENTIAL/<15><12>

<15><12>\PRESS EXTERNAL START ON MNCAD (A/D) TEST MODULE ON UNIT #\

<15><12>/+15=/
<15><12>/-15=/

/ VOLTS/

<15><12>/IMPROPER ].D. CODE/

<15><12>/CONTINUE TESTING? (Y FOR YES, N FOR NO):/

/SET MODE TO CURRENT, /

/SET MODE TO RESISTANCE, /




CVMNA-A MNCAD/MNCAM
CVMNAA P

2er?

2278
2279
2280
2281
2282
2283
2284

2285
2286
2287

2288

2289
2290

2291
2292
2293

2294
2295

2296

020626
020630
020636
020644
020652
020656
020664
020672
020673
020700
020706
020713
020720
020726
020734
020742
020750
020756
020764
020765
020771
020776
021004
021011
021014
021021
021026
021034
021042
021050
321056
021063

021231

000040
042523
042504
047526
026105
040507
020117

000

123
044501
032440

123
044501
032440
042523
047111
030065
046040

000

055
123
026455
044124
103
020040
040

047117
051440
047111
046517
040440

122
047516

000

120
047516

000

040
040510
000040
000057
020040
005015

015
020105
052103
040510
047040
020122

DIAGNOSTIC
ASCI1 MESSAGES

020124
052040

52114
000040
047111
032456

052105
020116
005015
052105
020116
006460
020124
052040
006460
041123

020055
040524
053440
005015
000110
020040
051514
041440
052105
020107
041440
020124
051515
05151

040505
051511

047117
047116

020040
0

00
052012
047111
046101
047116
046525
047101
051120
051042
021116

052012

047515
020117
043501

052040
005015

043440
047524

000
043440
047524
000012
040507
020117
000012
005015

000
042524
042111

000

000
020102
000110
046124
051106
000118

00
020040
020105

020113
020105

061440
046105

045517

050131
047440
041440
046105
042502
020104
051505
052105
020072

050131

MACY11 27(654)

SVM: LASCIZ
GHLF : LASCIZ
GAINS: L.ASCIZ

GAIN50: .ASCIZ

GAINSM: _ASCIZ

LSBMSG: .ASCIZ

DASH: LASCIZ
STATE: .ASCIZ

CH: ASCIZ
SPACE: .ASClZ
LSB: LASCIZ
SETCH: .ASCIZ

ATMSG: .ASCIZ
RMSNOI : .ASCIZ

PKNOI: .ASCIZ
CHAN: .ASCIZ
SLASH: ,ASCIZ

OKMSG: .ASCIZ
CCHAN: ,ASCIZ

SEL: LASCIZ

L 6
19-SEP-78 08:51 PAGE 41-3
/SET MODE TO VOLTAGE, /

/GAIN TO .5/<15><12>

/SET GAIN TO 5/<15><12>
/SET GAIN TO 50/<15><12>
/SET GAIN TO 500/<15><12>
/ LSB/<15><12>

/== /

/STATE== WIDTH/<15><12>

/CH/
/ /
/ LSB ON CH/

/ SETTLING FROM CH/

/ AT /
/RMS NOISE /

/PEAK NOISE /
/ ON CHANNEL /
N

/ 0K/<15><12>
<15><12>/TYPE IN OCTAL CHANNEL NUMBER AND DEPRESS ‘RETURN'': /

<15><12>/TYPE '0"' FOR OFFSET, ''G'" FOR GAIN & DEPRESS 'RETURN'': /

SEQ 0076




CVMNA-A MNCAD/MNCAM
CVMNAA P11

2297
2298

2299

2300

2301

2302

2303

2304
2305

2306

2307

021236
021244
021252
021260
021266
021274
021302
021310
021316
021322
021330
021336
021344
021352
021360
021361
021366
021374
021402
021410
021416
021424
021432
021440
021446
021454
021462
021463
021470
021476
021504
021512
021520
021523
021530
021536
021544
021552
021560
021566
021567
021574
021602
021604
021606
021614
021622
021623
021630
021636
021644
021645
021652
021660

020105
047506
051506
043442
020122
023040
042522
042522
035042
005015
052123
043040
030056

027461

DIAGNOSTIC
ASCII MESSAGES

047442
020122
052105
020042
040507
042040
051523
052524
000040
042101
051040
051117
020060
051105

042012
051523
052524
064127
045104
006504
047111
020101
042116
044124
047101

042012
051523
052524
044127
040505

000
044412
0256440
020065
020123
042510
047116

040412
020124

042452
025052

045523
020104
024105

040516
024040
020062

020042
043117
020054
047506
047111
050105
021040
047122

052512
031470
030040
051514
047522

050105
021040
047122
047105
051525
000012
052520
051107
047440
020105
042516

050105
021040
047122
047105
054504

050116
027065
047526
047117
041440
046105

045104
034122

051122
005015

050111
052123
024523

051122
020074
051514

MACY11 27(654)

XADJ : .ASCII

MOLSB: .ASCII

.ASCIZ

IGND: LASCII

CRWR: .ASCIZ

[voLT: LASCIZ
YADJ: LASCIZ
POSITV: .ASCIZ
ERMSG: L.ASCIZ

SKPMSG: .ASCI?Z

NARMSG: .ASCIZ

m 6
19-SEP-78 08:51 PAGE 41-4
SEQ 0077

<15><12>/ADJUST R83/
/ FOR 0.00 LSB ERROR/

<15><12>/DEPRESS 'RETURN'' WHEN ADJUSTED/<15><12>

<15><12>/INPUT A GROUND ON THE CHANNEL/ ;MUST BE JUST BEFORE ''CRWR''

<15><12>/DEPRESS 'RETURN'' WHEN READY/<15><12>

<15><.2>/INPUT +5.115 VOLTS ON THE CHANNEL/

<15><12>/ADJUST R84/

/+/
/ **ERROR*x/<15><12>

/ SKIPPED STATE(S)/

# NARROW (< 1/2 LSB) STATE(S)#<15><12>




CVMNA-A MNCAD/MNCAM
CVMNAA P11

2308

2309

2310

2311

2312

2313

2314

2315
2316

2317

021666
021674
021702
021704
021712
021720
021726
021734
021742
021743
021750
021756
021764
021772
021776
022004
022012
022020
022026
022034
022042
022045
022052
022060
022066
022074
022102
022110
022116
022117
022124
022132
022140
022143
022150
022156
022164
022172
022173
022200
022203
022210
022216
022224
022232
022240
022246
022247
022254
022262
022270
022276
022304
022312

024502
042524
000012
053440
037050
031057
020051
024105

000

040
024105
042111
040510
051514
051440
053455
051450
051524
020053
030440
041123

015
047440
044507
052123
050200
046501
041505

000

040
020104
023451
005015

012
031057
005015

044124
051124

DIAGNOSTIC
ASCII MESSAGES

051440
051450

0421M
030440
046040
052123
024523

052123
024523
051105
020116
000102
040524
042111
020051
042111
051117
031057

000
0462412
020106
020103
020123
047522
042040
042524

047115
040450
020123

000
005012
046040
005012
005012

027461

000
042012
042522
020114
051101
047117
020124

020040
020040
020040
051440
053455
042040
041111

040524
006451

020105
030440
041123
052101
005015

052101
053440
052040
020062

042524
044124
052517
020105
026440
046040

042116
047514
042524
000040
051107
052105
020104

040503
042057
020040

030453
041123
005012
005012

046062

043111
052116
044514
052111
052440
020043

020040
020040
02004C
040524
042111
051511
052125

MACY11 27(654)

WIDMSG:

OUTMSG:

HAFMSG:

MEND :

FOUND1T :

FOUND?Z :

MSG18:

MSG20:

MSG16:

.ASCIZ

LASCI2Z

ASCIZ

LASCIZ

.ASCIZ

.ASCIZ

LASCII

.ASCIZ
.ASCI2Z

LASCII

N 6
19-SEP-78 08:51 PAGE 41-5
SEQ 0078

# WIDE (> 1 1/2 LSB) STATE(S)#<15><1>

/ STATE(S) WIDER THAN 2 LSB/

# STATE-WIDTH(S) OUTSIDE + OR - 1/2 LSB#

<15><12>/END OF LOGIC TESTS /
<200>/PROGRAM DETECTED /
\ MNCAD (A/D)'S  \<15><12>

<12><12><12>#+1/2 LSB#<15><12><12><12><12><12><12><12><12><12><12><12><1

\=-1/2LSB\
<15><12>/DIFFERENTIAL LINEARITY ON UNIT # /

/ STATE-WIDTH DISTRIBUTION/<15><12><12><12>

C\
Cv



CVMNA-A MNCAD/MNCAM
CVMNAA P11

2318

2319

2320

2321

2322

2323

2324

2325

2326

022320
022326
022327
022334
022342
022350
022356
022364
022367
022374
022402
022410
022416
022424
022432
022440
022446
022454
022462
022470
022473
022500
022506
022514
022522
022530
022536
022544
022552
022560
022566
022574
022602
022610
022616
022621
022626
022634
022642
022650
022656
022662
022670
022676
022704
022712
022720
022721
022726
022734
022742
022750
022756
022764

047511
012
040

020106

051505

005012

005012

005012
040

DIAGNOSTIC
ASCI1 MESSAGES

006516

021440
052123
005012
005012
005012

012
020040
020040
020040
020040
020040
020040
020040
020040
052123
044527
046050

012
020060
020040
020040
020040
020040
030440
020040
020040
020062
020040
020040
040514
040440
041501

000
051514
044530
052101
051120
040526
026455
052105
047116
020116
047514
042524

052073
042440
041440
036440
040502
052111

005012

047440
052101
005012
005012
005012

020040
020040
020040
020040
020040
020040
020040
020040
052101
052104
041123

020040
020040
030440
020040
020040
020040
020040
020061
020040
020040
000062
044524
041503
035131

020102
052515
000040
047111
052514

041440
046105
053523
020127
005015

052117
051122
052517
000040
020104
020123

MACY11 27(654)

MSG21:

LINEA:

HEADS :

ERRTOT:

MESGD:

.ASCI11

.ASCII

.ASCIZ

.ASCIZ

.ASCIZ

LASCII

LASCIZ

LASCIZ

.ASCIZ

B 7
19-SEP-78 08:51 PAGE 41-6
SEQ 0079

/ # OF STATES/<12><12><12><12><12><12><12><12><12><12><12><12><12><12><

/ STATE WIDTH (LSB)/<15>

#0 172 1 1172 on

/RELATIVE ACCURACY:/<15><12>

/ LSB MAXIMUM AT /
<15><12>/PRINT VALUES-~/

/ SET CHANNEL IN SWR LOW BYTE/<15><12>

/ ;TOTAL ERROR COUNT = /

/ ;BAD UNITS /




CVMNA-A MNCAD/MNCAM

CVMNAA . P11
2327 022765 033
022772 000
2328 022773 112
2329 022775 015
023002 042523
2330 023010 046040
2331 023016 046040
023024 020124
2332
2333 023027 033
2334 023031 101
2335 023033 11
2336 023035 114
2337 023040 045
2338 023042 051
2339 023044 055
2340 023046 061
2341 023050 110
2342 023053 112
2343 023055 033
2344 023057 101
2345 023061 1M1
2346 023063 104
023066 044
2347 023070 110
2348 023073 102
2349 023075 033
2350 023077 101
2351 023102 111
2352 023105 033
2353
2354 023107 033
2355 02311 033
2356 023114 033
2357 023116 033
2358 023120 033
2359 023122 101
2360 023124 033
2361
2362
2363
2364
2365 023127 200
023134 047514
023142 042524
2366 023146 053600
023154 040522
023162 047125
023170 046101
023176 051505
2367 023201 200
023206 052501
023214 051505
2368 023217 200

DIAGNOSTIC
ASCII MESSAGES
015462 005110
000
047412 043106
020124 000075
041123 000040
041123 040440
000
061
061
062
041 060
063
066
071
074
041 040
000
061
047
061
050 065
062
040 040
000
061
040 040
060 040
062
110
112 000
110
112
061
040
062 000
020114 020075
044507 020103
052123
036440 053440
040520 047522
020104 047101
043577 052040
124
020101 020075
047?52 052040
020116 020075

MACY11 27(654)

c 7
19-SEP-78 08:51 PAGE 41-7

SEQ 0080
ce: JASCIZ  <33><62><33><110><12>  ;EXIT GRAPH MODE, HOME AND LINE FEED
(3: ASCIZ <11 JASCIT 1
MOFSET: .ASCIZ <15><12>/0QFFSET =/

MLSB: LASC1Z 7/ LSB /
MLSBAT: ._ASCIZ / LSB AT /
:CODE TO SETUP BIT MAP VIEWING SCREEN
BUFF1: .BYTE 3,61 JGRAPH ON
BYTE 101,61 ;ENABLE HISTOGRAM 0
.BYTE 111,62 :CLEAR DATA + ENABLE VERT LINES
.BYTE 114.,41,60 ;LOAD VERT LINE CORD
.BYTE 45,63
BYTE 51,66
BYTE 55.71
BYTE 61,74
.BYTE 110,41,40 ;LOAD STARTING CORD.
.BYTE 112.0 ;LOAD GRAPH 1 COMMAND <DATA TO FOLLOW>
BUFFZ2: .BYTE 33,61 :GRAPH ON
.BYTE 101,47 ;ENABLE GRAPH 0 AND 1
.BYTE 111.61 JENABLE DISPLAY
.BYTE 104.50,65,44,62 ;LOAD HORIZ CORDINATES
.BYTE 110.40.,40 ;LOAD STARTING GRAPH CORD.
.BYTE 102.0 ;LOAD GRAPH 0 <DATA TO FOLLOW>
INITVT: .BYTE 33,61 ;GRAPH ON
.BYTE 101.40,40 ;DISABLE SCREEN
.BYTE 111.60.,40 :SET RECTANGEL ASPECT RATIO
.BYTE 33.62 ;EXIT GRAPH MODE
: .BYTE 33,133,77,62,105 ;ENSURE ''ASCII]‘'' <CAUSES HOLD SCREEN ON VTS55>
.BYTE 33.110 ;' HOME''
BYTE  33,112.,0 :"ERASE SCREEN''
VTINIT: .BYTE 33.110 " HOME''
.BYTE 33.112 :"ERASE SCREEN''
.BYTE 33,61 :ENTER GRAPH]IC MODE
.BYTE 101,40 :CLEAR GRAPH DATA
.BYTE 33.62.0 JEXIT GRAPHIC MODE
.SBTTL ASCII TEXT MESSAGES
PRIMET: .ASCII <200>/L = LOGIC TEST/
JASCIT <200>/W = WRAPAROUND ANALOG TEST/
JASCII  <200>/A = AUTO TEST/
ASCII <200>/N = NOISE TESTS ON SELECTED CHANNELS/




CVMNA-A MNCAD/MNCAM
CVMNAA ., P11

2369

2370

2371

2372

2373

2374

2375
2376

023224
023232
023240
023246
023254
023262
023264
023272
023300
023306
023314
023322
023330
023336
023344
023350
023356
023364
023372
023400
023406
023414
023416
023424
023432
023440
023446
023454
023455
023462
023470
023476
023504
023512
023520
023521
023526
023534
023542
023550
023556
023563
023570
023576
023604
023612
023620
023626
023634
023642
023643
023645
023652
023660

047516
042524
047117
041505
044103
051514
053200
042511
05211
047440
020124
040514
044450
030061
032524
050200
044522
047117
042105
047514
052514
050117
041600
046101
044524
047517
020122

104

200
040502
042116
047524
051104
044103

123

200
042507
020127
044103
051511
040526

200
042510
042510
040522
047101
054524
044510
052123

000

015

124
044124
051505

DIAGNOSTIC
ASCII TEXT MESSAGES

051511
052123
051440
042524
047101

036440
047504
066440
052125
053101
0466102
020105
026065
024465
036440
052116
042526
040440

020107~

020105

036440
041111
047117
020120
047115

020102
042523
053040
020122
051505
047107

020107
020124
053523
051040
042524
052514
020110
050114
047440
047524
020104
042520
020123
020040

012
050131
020105
020124

020105
020123
046105
020104
042516

053040
041040
050101
052520
044501
020105
052126
053040

050040
041440
052122
040516
040526
047514

041440
040522
046040
047506
040503

020075
040440
041505
042101
020123
042507

020075
042516
052111
043505
020122

105
020075
052040
042520
020122
042522
052040
044514
020040

020105
052042
044103

MACY11 27(654)

DOT:

LASCII

LASCII

LASCII

LASCII

LASCI]

LASCIZ

BYTE
LASCIZ

)
19-SEP-78

<200>/v

<200>/P =

<200>/C =

<200>/8 =

<200>/G =

<200>/H =

15,12
/TYPE THE

7
08:51 PAGE 41-8

VIEDO BIT MAP QUTPUT AVAILABLE (IE VT105, VT55)/

PRINT CONVERTED ANALOG VALUE LOOP/

CALIBRATION LOOP FOR MNCAD/

BASE AND VECTOR ADDRESS CHANGES/

GET NEW SWITCH REGISTER VALUE/

HELP THE OPERATOR AND RETYPE THIS LIST /

"'TEST CHARACTER'' THEN DEPRESS 'RETURN KEY'' /

SEQ 0081

Y



E 7
CVMNA-A MNCAD/MNCAM DIAGNOSTIC MACY11 27(654) 19-SEP-78 (08:51 PAGE 41-9
CVMNAA P11 ASCI1 TEXT MESSAGES SEQ 0082

023666 051101 041501 042524
023674 021122 052040 042510
023702 020116 042504 051120
023710 051505 020123 051042
023716 052105 051125 020116
023724 042513 021131 020040
023732 000
2377 023733 115 041516 042101 EM1: LASCIZ \MNCAD (A/D) STATUS REG. ERROR\
023740 024040 027501 024504
023746 051411 040524 052524
023754 020123 042522 027107
023762 042440 051122 051117
023770 000
2378 0237 115 041516 042101 EMZ2: LASCIZ \MNCAD (A/D) FAILED TO INTERRUPT\
023776 024040 027501 024504
024004 043011 044501 042514
024012 020106 047524 044440
024020 052116 051105 052522
026026 052120 000
2379 0246031 115 041516 042101 EM3: LASCIZ \MNCAD (A/D) UNEXPECTED INTERRUPT\
024036 0264040 027501 024504
024044 052411 042516 050130
024052 041505 042524 020104
024060 047111 042524 051122
024066 050125 000124
2380 024072 047115 040503 020104 EM4: LASCIZ AMNCAD (A/D) ERROR ON A/D CHANNEL#
024100 040450 042057 004451
024106 051105 047522 020122
024114 047117 040440 042057
024122 0416440 040510 047116
024130 046105 000
2381 024133 115 041516 042101 EM5: .ASCIZ \MNCAD (A/D) EXISTING WCAD NOW FAIL'S TO RESPOND\
024140 024040 027501 024504
024146 042611 064530 052123
024154 047111 020107 047115
024162 040503 020104 047516
024170 020127 040506 046111
024176 051447 052040 020117
024204 042522 050123 047117
024212 000104
2382 024214 047115 040503 020104 EM6: LASCIZ \MNCAD (A/D) DOES NOT EXIST <BUS ERROR> CHECK ADDRESS SWITCHES\
024222 040450 042057 004451
024230 047504 051505 047040
024236 052117 042440 044530
024244 052123 036040 052502
024252 020123 051105 047522
024260 037122 041440 042510
024266 045503 040440 042104
024274 042522 051523 051440
024302 044527 041524 042510
024310 000123
2383 024312 047125 052111 042411 DH1: LASCIZ /UNIT  ERRPC  STREG EXPECTED ACTUAL/
024320 051122 041520 020040
024326 051440 051124 043505




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

2384

2385

2386

2387

2388
2389
2390
2391
2392
2393
2394
2395

2396

2397
2398
2399
2400

024334
024342
024350
024356
024 364
024372
024400
024406
024414
024422
024430
024436
024442
024450
024456
024464
024472
024476
024504
024512
024520
024522
024530
024536
024543
024544
024545
024546
024547

024552
024560
024566
024574
024602
024606
024614
024620
024626
024632
024640
024642
024645
024650

020040
052103
052103
047125
051122
051440
020040
047116
046517
020040
020040
040525
047125
051122
051440
020040
040525
047125
051122
051105
000105
047125
051122
051124

000

000

056

000

C00
024552

001514
001124
001514
001444
001126
001514
001126
001514
001426
001514
000000

000

000

000

DIAGNOSTIC
ASCII TEXT MESSAGES

054105
042105
040525
052111
041520
051124
041440
046105
047111
047524
040440
000114
052111
041520
051124
040440
000114
05211
041520
004505

052111
041520
043505

000

001116
001126
001116
001124
000000
001116
000000
001116
000000
001116

000
000
000

042520
040440
000114
042411
020040
043505
040510
047040
046101
027114
052103

042411
020040
043505
052103

042411
053411
051101

042411

051411
000

001352
000000
001352
001462
001352
001202
001352

000
000

F 7
MACY11 27(654) 19-SEP-78 08:51 PAGE 41-10

DHZ:

DH3:

DHS:

DH6:

THOUS :
HUNS :
DECPNT:
TENS:
ONES:
.EVEN
DT1:

DT2:

DT3:
DT5:
DT6:
DF1:

LASCIZ /UNIT  ERRPC  STREG  CHANNEL NOMINAL TOL.

LASCIZ /UNIT  ERRPC  STREG  ACTUAL/

LASCIZ /UNIT  ERRPC  WERE ARE/

LASCIZ /UNIT  ERRPC  STREG/

BYTE O
BYTE O
.BYTE 56
BYTE O
.BYTE O

.0

UNITBD,$ERRPC, STREG, $SGDDAT, $BDDAT,O
UNITBD,$ERRPC,STREG, CHANL , $GDDAT, SPREAD, $8DDAT ,0

UNITBD,$ERRPC,STREG, $BDDAT, 0
UNITBD,$ERRPC,SUNIT,TEMP,0
UNITBD,$ERRPC,STREG.O

.BY1¢  0,0,0,0,0,0,0,0

ACTUAL/

SEQ 0083

(e N
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CVMNAA P11

2402
(1)
(2)
1)
1)
)
gp
1)

”~~
-
S’

Y Y e Y Y Y e Y e Ve et el el ateYe Yoty o et ey e ey e Yo o Rl Y e b R X e L i ka Xa Xl W Ve Ko e
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024652
024654
024656
024660

024720
024724
024732
024740
024746
024754
024760
024766

024770
024774
025000
025004
025006
025012
025016
025020
025024
025030
025032
025040

025042
025042
025050
025052
025056
025060
025062

000000
000000
000000
000040
024720

005037
012737
013737
012737
012737
005777
012777
000207

117746
042716
021627
001007
104401
004737
005726
000137
021627
001004
022737
001500

022737
001004
104401
005726
000451
021627

DIAGNOSTIC
TTY INPUT ROUTINE

024652
024660
024654
024770
000200
154166
000100

154152
177600
000003

026140
024720

001564
000007

000176

000040
026134

000023

024654
024656
000060
000062

154156

001140

024652

G 7
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.SBTTL TTY INPUT ROUTINE

;:i*ttttﬁt*ﬁtﬁ**"Q!tlIt'ttttttttttlttt*lttittlttt‘t!ttttttittttﬁ

L.ENABL LSB

$TKCNT: .WORD O
$TKQIN: .WORD 0
$TKQOUT: .WORD O
$TKQSRT: .BLKB 32.
$TKQEND=.

:*TK INITIALIZE ROUTINE
;*«THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE
;*SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

;;NUMBER OF JTEMS IN QUEUE
;2 INPUT POINTER

;:OUTPUT POINTER

;;TTY KEYBOARD QUEUE

;*CALL:
] JSR PC.S$TKINT
. RETURN
$TKINT: CLR STKCNT :;CLEAR COUNT OF ITEMS IN QUEUE
MOV H#STKQSRT,$TKQIN ;;MOVE THE STARTING ADDRESS OF THE
MOV $TKQIN,STKQOUT ;:QUEUE INTO THE INPUT & OUTPUT POINTERS.

MOV #STKSRV,a#TKVEC ;;INITIALIZE THE KEYBOARD VECTOR
MoV #200,a#TKVEC+2 ;;'BR'' LEVEL 4

TST a$TKB ;;CLEAR DONE FLAG
MOV #100,a%TKS ;;ENABLE TTY KEYBOARD INTERRUPT
RTS PC ;;RETURN TO CALLER

;*TK SERVICE ROUTINE

;*THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

;*BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING

;*IT IN THE QUEUE.

;*]F THE CHARACTER IS A "‘CONTROL=C'' (*C) STKINT IS CALLED AND
;*UPON RETURN EXIT IS MADE TO THE ''CONTROL-C'' RESTART ADDRESS (BEGZ)

$TKSRV: MOVB  a$TKB,~(SP) ::PICKUP THE CHARACTER
BIC #4C177, (SP) S STRIP THE JUNK
CMP (SP) 43 231S IT A CONTROL C?
BNE 1% ::BRANCH IF NO
TYPE LSCNTLC SSTYPE A CONTROL=-C (~C)
JSR PC.STKINT SSINIT THE KEYBOARD
TST (SP)+ S SCLEAN UP STACK
JMP BEG2 S:CONTROL C RESTART

1$: CMP (SP) .47 “ IS IT A CONTROL G?
BNE 2$ S:BRANCH IF NO
cMp #SWREG, SWR :31S SOFT-SWR SELECTED?
BEQ 6% 1:GO TO SWR CHANGE

2%:
CMP #32. . $TKCNT ::1S THE QUEUE FULL?
BNE 38 :;BRANCH IF NO
TYPE LSRELL L:RING THE TTY BELL
ST (SP) + L CLEAN CHARACTER OFF OF STACK
BR 5% DEXIT

3%: CMP (SP) ,#23 ;218 1T A CONTROL-S?

SEQ 0084

Il len)



H 7
MACY11 27(654) 19-SEP-78 08:51 PAGE 42-1

[2nXen]

CVMNA-A MNCAD/MNCAM DIAGNOSTIC
CVMNAA P11 TTY INPUT ROUTINE SEQ@ 0085
(1) 025066 001021 BNE 32% ;;BRANCH [F NO
(¥) 025070 005077 154050 CLR a$TKS ;;DISABLE TTY KEYBOARD INTERRUPTS
(1) 025074 005726 TST (SP)+ ;;CLEAN CHAR OFF STACK
(1) 025076 105777 154042 31%: TST8B a$TKS ;sWAIT FOR A CHAR
(1) 025102 100375 BPL 31 ;cLOOP UNTIL ITS THERE
(V) 025104 117746 154036 MOVB a$TKB - (SP) 2:GET THE (HARACTER
(1) 025110 042716 177600 BIC #‘CT??.(SP) JoMAKE IT 7-BIT ASCIlI
(1) 025114 022627 000021 CMP (SP)+ 421 ;IS IT A CONTROL=-Q?
(1) 025120 001366 BNE 31s ;:BRANCH IF NO
(1) 025122 012777 000100 154014 MOV #100,98TKS :;REENABLE TTY KEYBOARD INTERRUPTS
(1) 025130 000002 RT] ::RETURN
(1) 025132 005237 024652 32%: INC STKCNT ;s COUNT THIS CHARACTER
(1) 025136 021627 000140 CMP (SP) ,#140 ;oIS IT UPPER CASE?
(1) 025142 002405 BLT 4% ;;BRANCH IF YES
(1) 025144 021627 000175 cMP (SP) ,#175 ;1S IT A SPECIAL CHAR?
(1) 025150 003002 BGT 4% ; ;BRANCH IF YES
(1) 025152 042716 000040 BIC #40,(SP) JsMAKE IT UPPER CASE
(1) 025156 112677 177472 4%: MOVB (SP)+,a$TKQIN  ;;AND PUT IT IN QUEUE
(1) 025162 005237 024654 INC $TKQIN :;UPDATE THE POINTER
(1) 025166 023727 024654 024720 CMP $STKQIN #STKQEND ;GO OFF THE END?
(1) 025174 001003 BNE 5% ;JsBRANCH IF NO
(1) 025176 012737 024660 024654 MOV #STKQSRT ,$TKQIN ;,;RESET THE POINTER
é}; 025204 000002 5%: RTI ;cRETURN
(2) .'"t*l’*tﬁQl’ﬁ*ﬁtt‘l’ﬁtl’t*t*ii**tt*l’ﬁ*tttttt*tﬁtttt*lt*t*ttt**t*tttiti
) ;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.
(1) ;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
1) ;*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP
1) ;*CALL WHEN OPERATING IN TTY INTERRUPT MODE.
(1) 025206 022737 000176 001140 $CKSWR: (MP #SWREG, SWR :21S THE SOFT-SWR SELECTED
(1) 025214 001124 BNE 15% J2EXIT IF NOT
(1) 025216 105777 153722 TSTB a$TKS ;215 A CHAR WAITING?
(1) 025222 100121 BPL 15% Jo1F NOT, EXIT
1) 025224 117746 153716 MOVB a$TKB,~(SP) ;s YES
(1) 025230 042716 177600 BIC A*C177,(SP) J:MAKE IT 7-BIT ASCIlI
(1) 025234 021627 000007 CMP (SP) A7 ;1S 1T A CONTROL-G?
(1) 025240 001300 BNE 2% Jo1F NOT, PUT IT IN THE TTY QUEUE
g}; JsAND EXIT
(2) .'"ttttit***tt*t*t*t*t**ttt**i*ittt*t*tt*t*tt*t***ﬁtﬁt*tttttt*ittt
(1) ;*CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
) ;*ROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A
QD) ;*CONTROL-G BEING TYPED, AND THE SOFTWARE SWITCH REGISTER BEING SELECTED.
(1) 025242 123727 001134 000001 6%: (MPB SAUTOB . #1 ;;ARE WE RUNNING IN AUTO-MODE?
(1) 025250 001674 BEQ 2% J;BRANCH IF YES
(1) 025252 005726 TST (SP)+ ;sCLEAR CONTROL-G OFF STACK
(1) 025254 004737 024720 JSR PC,STKINT ;:FLUSH THE TTY INPUT QUEUE
(1) 025260 005077 153660 CLR a%TKS ::DISABLE TTY KEYBOARD INTERRUPTS
f}; 025264 112737 000001 001135 MOVB #1,9INTAG :2:SET INTERRUPT MODE INDICATOR
(1) 025272 104401 026152 TYPE LSCNTLG ;;ECHO THE CONTROL-G (*G)
(1) 025276 104401 026157 $GTSWR: TYPE , SMSWR ;s TYPE CURRENT CONTENTS
(2) 025302 013746 000176 MOV SWREG,~(SP) . :SAVE SWREG FOR TYPEOUT
(2) 025306 104402 TYPOC ;:GO TYPE--OCTAL ASCIIC(ALL DIGITS)
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025310
025314
025316
025320
025324

025326
025332

025336
025342
025344
025350
025354
025362
025364
025372

025376
025402
025404
025410
025414

025616
025422
025424
025430
025432
025440
025444
025450
025456
025460
025466
025470
025474
025500
025502
025506
025510
025514
025520
025522
025524
025526
025530
025534
025540
025542
025546

CVMNA-A MNCAD/MNCAM
CVMNAA . P11

104401
005046
005046
105777
100375

117746
042716

021627
001015
104401
062706
123727
001003
012777
000137

021627
001005
104401
062706
000737

021627
001622
005766
001403
016677
062706
104401
123727
001003
012777
000002
004737
021627
002420
021627
003015
042726
005766
001403
006316
006316
006316
005266
056616
000667

104401
000720

DIAGNOSTIC
TTY INPUT ROUTINE

026170
153620
153614
177600
000003
026140
000006
001135
000100
001564
000025

026145
000006

000015
000004
000002
000006
001165
001135
000100

027622
000060

000067

000060
000002

000002
177776

001164

19%:

7%:

9% :

20%:

10%:

— b
£ —

168

17%:

18%:
.DSABL

L2

MACY11 27(654)

TYPE
CLR
CLR
1ST8B
8PL

MOVB
BIC

CMP
BNE
TYPE
ADD
CMPB
BNE
MOV
JMP

CMP
BNE
TYPE
ADD
BR

(MP
BNE
TST
BEQ
MoV
ADD
TYPE
(MPB
BNE
MOV
RTI
JSR
cMp
BLT
CMP
BGT
BIC
TST
BEQ
ASL
ASL
ASL
INC
BIS
BR
TYPE
BR
LSB

|
19-SEP-78 08:51

L SMNEW
=(SP)
-(SP)
asTKS
78

as$TKB, - (SP)
#°C177, (SP)

(SP) 43

9%

LBCONTLC
#6,SP
$INTAG, #1
8%
#100,38TKS
BEG?2

(SP) ,#25
108
LSCNTLU
#6,SP
19%

(SP) 215
16%

4(SP)

11$

2(SP) ,aSWR
#6,SP
.$CRLF
$INTAG, #1
15%
#100,3$TKS

PC,.STYPEC
(SP) , 460

#60, (SP) +
2(SP)

17%

(SP)

(SP)

(SP)
2(SP)
-2(SP), (SP)
7%

LSQUES

20%

PAGE 42-2

;;PROMPT FOR NEW SWR
;;CLEAR COUNTER

;s THE NEW SWR

::CHAR THERE?

::1F NOT TRY AGAIN

;;PI1CK UP CHAR
;:MAKE IT 7-BIT ASCII

:2IS IT A CONTROL-C?

; :BRANCH IF NOT

;:YES, ECHO CONTROL-C (*O)

;;CLEAN UP STACK

:;REENABLE TTY KEYBOARD INTERRUPTS?
:;BRANCH IF NO

:;ALLOW TTY KEYBOARD INTERRUPTS

;s CONTROL-C RESTART

::1S IT A CONTROL-U?

2 BRANCH IF NOT

;2YES, ECHO CONTROL-U (*U)
;2 IGNORE PREV]OUS INPUT
;sLET'S TRY IT AGAIN

;IS IT A <CR>»?

:sBRANCH IF NO

:2YES, IS IT THE FIRST CHAR?
;cBRANCH IF YES

:;SAVE NEW SWR

;s CLEAR UP STACK

::ECHO <CR> AND <LFf>
;;RE-ENABLE TTY KBD INTERRUPTS?
JcBRANCH IF NOT

::RE-ENABLE TTY KBD INTERRUPTS
;;RETURN

;cECHO CHAR

:;CHAR < 0?

;;BRANCH IF YES

::CHAR > 7?

;2BRANCH [F YES

;:STRIP~OFF ASCII

::1S THIS THE FIRST CHAR
;;BRANCH IF YES

::NO, SHIFT PRESENT

M CHAR OVER TO MAKE

MM ROOM FOR NEW ONE.
;;KEEP COUNT OF CHAR

::SET IN NEW CHAR

J2GET THE NEXT ONE

J:TYPE 7<CR><LF>

2 SIMULATE CONTROL-U

[on Xan

SEQ 0086




e

(VMNA-A MNCAD/MNCAM

CVMNAA

(1)
(M)

~~
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P11

025550
025552
025560
025564
025566
025572
025574
025574
025600

011646
016666
005066
005046
012746
000002

005737
001775
005337
117766
005237
023727
001003
012737
000002

010346
005046
012703
022703
101456
104411
112613
122713
001022
005716
001007
112737
104401
012716
005303
020327
103434
111337
104401
000746
005716

DIAGNOSTIC
TTY INPUT ROUTINE

000004
000004

025574

024652
024652
177044
024656
024656

024660

026074
026134

000177

000134
026072
177777

026074

026072
026072

000002

000004
024720
024656

026072

J 7
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SR 322222232223 323232332322 3328232223322 20328000 0020z dRtRRiRlds

**THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

;:GET A CHARA(CTER FROM THE QUEUE
;. CHARACTER IS ON THE STACK
;;WITH PARITY BIT STRIPPED OFF

;3PUSH DOWN THE PC AND
;;THE PS

::GET READY FOR A CHARA(TER
:2PUT NEW PS ON STACK

;sPUT NEW PC ON STACK
;;POP NEW PC AND PS

JJWAIT ON A CHARACTER
; :DECREMENT THE COUNTER

:.GET ONE CHARACTER
:;UPDATE THE POINTER

$TKQOUT ,#$TKQEND ;;DID IT GO OFF OF THE END?

; sBRANCH IF NO

#STKQSRT ,$TKQOUT ; ;RESET THE POINTER

s sRETURN

s R AR AR AR AR A AR ARA AN R A AN T AR RN AR RANNRARTARARNAARAARA AR AN AN TR

;:INPUT A STRING FROM THE TTY
; ;ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
;; TERMINATOR WILL BE A BYTE OF ALL 0'S

; :SAVE R3

::CLEAR THE RUBOUT KEY
;;GET ADDRESS

J;BUFFER FULL?

;:BR IF YES

::G0 READ ONE CHARACTER FROM THE TTY
2:GET CHARACTER

;. 1S IT A RUBOUT

;:BR IF NO

:;1S THIS THE FIRST RUBOUT?
;:BR IF NO

;:TYPE A BACK SLASH

::SET THE RUBOUT KEY

; sBACKUP BY ONE

;:STACK EMPTY?

;:BR IF YES

::SETUP TO TYPEOUT THE DELETED CHAR.
::G0 TYPE

;GO READ ANOTHER (HAR.

;*CALL:
o RDCHR
13 RETURN HERE
%
$RDCHR: MOV (SP) ,=-(SP)
MOV 4(SP) ,2(SP)
CLR 4&(SP)
CLR ~(SP)
MOV #64%,-(SP)
RTI
64%:
1%: TST $TKCONT
BEQ 1%
DEC $TKCNT
MOvB o$TKQOUT ,4 (SP)
INC $TKQOUT
(MP
BNE 2%
MOV
2%: RTI
;*THIS ROUTINE WILL INPUT A STRING FROM THE TTY
;*CALL:
I RDLIN
o RETURN HERE
* &
$RDLIN: MOV R3,-(SP)
CLR -(SP)
1%: MOV A#STTYIN.RS
2%: CMP #STTYIN+32. ,R3
BLOS 4%
RDCHR
MovB (SP)+,(R3)
10%: CMPB #177,(R3)
BNE 5%
TST (SP)
BNE 6%
MOVB #'\,9%
TYPE 9%
MOV #=-1,(SP)
6%: DEC R3
CMP R3,#S$TTYIN
BLO 4%
MOVB (R3).,9%
TYPE ,9%
BR 2%
5%: TST (SP)

. +RUBOUT KEY SET?

SEQ 0087
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CVMNAA
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P11

025736
025740
025746
025752
025754
025760
025762
025766
025770
025774
025776
026000
026004
026010
026012
026016
026020
026024
026030
026034
026036
026042
026046
026050
026052
026054
026062
026070
026072
026073
026074
026134
026140
026145
026152
026157
026164
026170
026176

001406
112737
104401
005016
122713
001003
104401
000726
122713
001011
105013
104401
104401
000717
104401
000712
111337
104401
122723
001305
105063
104401
005726
012603
011646
016666
012766
000002

026202

DIAGNOSTIC
TTY INPUT ROUTINE

000134
026072

000025
026145
000022

001165
026074

001164

026072
026072
000015

177777
001166

000004
026074

000377
005015
006525
005015
051412
000040
042516

000

026072

000002
000004

000
000012
000
051127

020127

MACY11 27(654)

7$:

8%:

4%:
3%:

0%:

STTYIN: .

$8ELL:

$CNTLC:
$CNTLU:
$CNTLG:

$MSWR :
SMNEW:
.EVEN

BEQ
MOvVB
TYPE
CLR
CMP8
BNE
TYPE
BR
(MPB
BNE
CLRB
TYPE
TYPE

.ASCIZ
.ASCIZ

K 7
19~-SEP-78 (8:51

7%
#'\,9%
.93

(SP)
#25,(R3)

8%
LSCNTLU
$

i
#22,(R3)
3¢

(R3)
.SCRLF
$TTYIN

#15,(R3)+

2%

=1(R3)

.SLF

(SP)+
(SP)+,R3

(SP) ,-(SP)
4(SP) ,2(SP)
RSTTYIN,4(SP)

0
0
32.

PAGE 42-4

;:BR IF NO
;2 TYPE A BACK SLASH

;;CLEAR THE RUBOUT KEY

..IS CHARACTER A CTRL U?
;BR IF NO

$:TYPE A CONTROL 'V

;.60 START OVER

;. 1S CHARACTER A ""“R'%?

;;BRANCH IF NO

;;CLEAR THE CHARACTER

.'TypE A OICRC' z lF.l

;. TYPE THE INPUT STRING

;.60 PICKUP ANOTHER CHACTER

;;TYPE A *2!

;;CLEAR THE BUFFER AND LOOP

:;ECHO THE CHARACTER

:;CHECK FOR RETURN

:sLOOP IF NOT RETURN

;. CLEAR RETURN (THE 15)

:.TYPE A LINE FEED

;. CLEAN RUBOUT KEY FROM THE STACK

; SRESTORE R3

;;ADJUST THE STACK AND PUT ADDRESS OF THE
‘s FIRST ASCII CHARACTER ON IT

; :RETURN

;;STORAGE FOR ASCII CHAR. TO TYPE
; : TERMINATOR

:RESERVE 32. BYTES FOR TTY INPUT

<207><377><377> ::CODE FOR BELL

/7*C/<15><12>
/72U/<15><12>
/2G/<15><12>

<15><12>/SWR =

/ NEW =

;s CONTROL ”C'
:;CONTROL 'V
;:CONTROL ''G"’

SEQ 0088
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CVMNAA P11
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026202
026204
026212
026214
026216
026220
026222
026224
026226
026230
026232
026234
026236
026240
026242
026244
02A246
026250
026254
026256
026260
026262
026266
026272
026274
026276
026300
026302

DIAGNOSTIC

MACY11 27(654)

READ AN OCTAL NUMBER FROM THE TTY
.SBTTL READ AN OCTAL NUMBER FROM THE TTY

000000

000004 000002

177770

000012
026302

L 7
19-SEP-78 08:51

PAGE 43

E32222F32322 2332333232322 32822832 222200 SRR RRdRd Rttt

tTHIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
;*CHANGE [T TO BINARY.

i«CALL:

> %
.
- X
¢
- X
L

$RDOCT :

1%:

2%:

3%:

$HIOCT:

RDOCT

RETURN HERE

MOV
MOV
MOV
MOV
MOV
RDLIN
MOV
CLR
CLR
Mov8
BEQ
ASL
ROL
ASL
ROL
ASL
ROL
BIC
ADD
BR
TST
MOV
MOV
MOV
MOV
MOV
RTI
.WORD

(SP) ,=(SP)
4(SP) ,2(SP)
RO,-(SP)
R1,-(SP)
R2,=(SP)

(SP)+,R0
R1

R2

(RO +,-(SP)
3%

R1

R2

R1

R2

R1

R2
#~C7,(SP)
(SP)+,R1
b

(SP)+
R1,12(SP)
R2.$HIOCT
(SP)+,R2
(SP)+,R1
(SP)+,R0O

0

;;READ AN OCTAL NUMBER
;:LOW ORDER BITS ARE ON TOP OF THE STA(CK
;;HIGH ORDER BITS ARE IN SHIOCT

;;PROVIDE SPACE FOR THE

2o INPUT NUMBER

;;PUSH RO ON STACK

;:PUSH R1 ON STA(K

:;PUSH R2 ON STACK

:sREAD AN ASCIZ LINE

;:GET ADDRESS OF 1ST CHARACTER
;:CLEAR DATA WORD

;:PICKUP THIS CHARACTER
::15 ZERO GET OUT
. oy

Joxb
;:*8

2:STRIP THE ASCII JUNK

;;ADD IN THIS DIGIT

. LOOP

;;CLEAN TERMINATOR FROM STACK
2 sSAVE THE RESULT

;;POP STACK INTO R?

::POP STACK INTO R1

;:POP STACK INTO RO

; JRETURN

;;HIGH ORDER BITS GO HERE

SEQ 0089
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026304
026304
026306
026314

026316

026320
026324
026332
026336
026342
026344
026346
026352
026354
026354
026362
026364
026372
026374
026400
026402
026410
026412
026420
026422
026430
026432
026436
026442
026444
026452
026454
026460
026462
026466
026474
02¢ 76
026504

CVMNA-A MNCAD/MNCAM
CVMNAA P11

104410
032777
001114

000416

013746
012737
005737
012637
000463
022626
012637
000423

032777
001404
127737
001465
105737
001421
123737
101015
032777
001404
013737
000446
105037
005037
000415
032777
001011
005737
001406
005237
023737
002024
012737
013737

DIAGNOSTIC
SCOPE HANDLER ROUTINE

040000

000004
026344
177060
000004

000004

000400
152550
001103
001115
001000
001110

001103
001160

004000
001176

001104
001160

000001
026562

152624

000004

152556
001102

001103
152520
001106

152466€

001104

001104
001160

MACYTT 27(654)

M7
19-SEP-78 08:51

.SBTTL SCOPE HANDLER ROUTINE

SN AN ANE AN RN ARARRAAARA N TR AARARAAARARAAANAANAAAARRRAANARAANAAAAARARRA

s*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS.

PAGE 44

IT WILL INCREMENT

:*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

:*SW16=1
;eSW11=1
:xSW09=1
s *SW08=1
JwCALL

J* SCOPE

$SCOPE :

1%: B8IT

BNE
JARRRASTART
$XTSTR: BR

MOV
MOV
TST
MOV
BR
5%: CMP
MOV

CKSWR

BR
6S: ; RRRRNEND OF

BIT
BEQ
CMPB
BEQ
2%: T1S18
BEQ
CMPB
BHI
BIT
BEQ
7%: MOV
BR
4% : CLRB
CLR
BR
3%: BIT
BNE
TST
BEQ
INC
tMP
BGE
1%: MOV
MOV

LOOP ON TEST

INHIBIT ]JTERATIONS

LOOP ON ERROR

LOOP ON TEST IN SWR<?7:0>
;:SCOPE=10T

#B1T14 ,aSWR
$OVER

OF CODE FOR THE XOR
6$

a#ERRVEC,-(SP)
458 , a4ERRVEC
177060

(SP) + ,@#ERRVEC
$SVLAD
(SP)+,(SP)+
;gP)+.3’ERRVEC

;;TEST FOR CHANGE IN SOFT=SWR
..LOOP ON PRESENT TEST?
JYES IF SW14=1
TESTERN#ARA
;;JF RUNNING ON THE °''XOR'' TESTER CHANGE
2.THIS INSTRUCTION TO A 'WOP'' (NOP=240)
;sSAVE THE CONTENTS OF THE ERROR VECTOR
;.SET FOR TIMEOUT
;. TIME OUT ON XOR?
;sRESTORE THE ERROR VECTOR
26O TO THE NEXT TEST
ssCLEAR THE STACK AFTER A TIME OUT
s sRESTORE THE ERROR VECTOR
;.LOOP ON THE PRESENT TEST

CODE FOR THE XOR TESTERNANNA

sQITOS.GSUR
ASWR, STSTNM
$OVER
$ERFLG

33

SERMAX, SERFLG
3%

zg1709.35UR
SLPERR, SLPADR
$OVER

$ERFLG

$STIMES

1$

#81T11,aSWR
13

$PASS

1%

$ICNT
$TIMES,$1CNT
$OVER
#1,81CNT
SMXCNT ,$TIMES

..LOOP ON SPEC. TEST?
BR IF NO
..ON THE RIGHT TEST?
;BR IF YES
::HAS AN ERROR OCCURRED?
;sBR IF NO
;sMAX. ERRORS FOR THIS TEST OCCURRED?
;sBR IF NO
;:LO0OP ON ERROR?
;:BR IF NO
;.SET LOOP ADDRESS TO LAST SCOPE

;+lERO THE ERROR FLAG
;;CLEAR THE NUMBER OF ITERATIONS TO MAKE
;2ESCAPE TO THE NEXT TEST
:.'INHIBIT ITERATIONS?
BR IF YES

..IF FIRST PASS OF PROGRAM

INHIBIT ITERATIONS
..INCREMENT ITERATION COUNT
;:CHECK THE NUMBER OF JTERATIONS MADE
;;BR IF MORE [TERATION REQUIRED
J;REINITIALIZE THE ITERATION COUNTER
2:SET NUMBER OF ITERATIONS TO DO

SWR<7:0>

SEQ 0090




CVMNA-A MNCAD/MNCAM

CVMNAA,

1)
1)
1)
)
1)
1)
(1)
(1)
1)
1)
2407
2408
2409
2410
2611
2412
2413
2414
2415
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P11

026512
026516
026524
026530
026534
026540
026546
026554
026560
026562
026564
026572
026600
026606
026612
026614
026620
026622
026624

026626
026626
026630
026634
026640
026642
026650
026654
026660
026666
026674
026702
026704
026710
026714
026714
026722
026724
026732
026736
026737
026740

105237
113737
011637
011637
005037
112737
013777
013716
000002
003720
053737
013737
012737
006237
001404
005237
000772
000000
000207

104410
004737
105237
001775
013777
005237
011637
162737
117737
032777
001004
004737
104401

122737
001007
113737
004737

DJAGNOSTIC
SCOPE HANDLER ROUTINE

001102
001102
001106
001110
001162
000001
001102
001106

001512
001512
000000
026622

001514

026564
001103

001102
001112
001116
000002
152224
020000

027016
001165

000001

001114
030134

001174

001510
026622
001514

152272

001116
001114
152236

001210
026736

MACY11 27(654)

$SVLAD: IN(CB
MOVB
MOV
MOV
CLR
MOVB
$OVER: MOV
MOV
RTI
SMXCNT: 2000.
WHICHV: BIS
WHICHU: MOV
MOV
10%: ASR
BEQ
INC
BR
11%: 0
12%: RTS

N 7
19-SEP-78 08:51 PAGE 44-1
SEQ 0091

$TSTNM ;;COUNT TEST NUMBERS
STSTNM,STESTN  ;;SET TEST NUMBER IN APT MA]LBOX
(SP) ,SLPADR ;. SAVE SCOPE LOOP ADDRESS

(SP) ,SLPERR ;s SAVE ERROR LOOP ADDRESS

$SESCAPE ;;CLEAR THE ESCAPE FROM ERROR ADDRESS
#1,SERMAX :;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
$TSTNM, aDISPLAY ;.DISPLAY TEST NUMBER
$LPADR., (SP) ;::?Dgg SETURN ADDRESS

soFIX

;.MAX. NUMBER OF ITERATIONS
MASKANM,BADUNT  ;SET CURRENT UNIT INTO BAD FIELD

MASKNM,11% :GET CURRENT UNIT
#0 ,UNITBD :PRIME THE VALUE
11% ; CONVERT

12% :BR WHEN DONE
UNITBD :BUMP POINTER

108

PC JEXIT

.SBTTL ERROR HANDLER ROUTINE

X2123T223 3322233382333 223233222082 202¢d32 8220t idtR Rttt ]

tTHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR [TEM NUMBER AND THE ADDRESS OF THE ERROR CALL
**AND GO TO SERRTYP ON ERROR

;*«THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

s *SW15=1
;*SW13=1
;*SW09=1
;«CALL

M ERROR

$ERROR:
CKSWR
JSR

7%: INCB
BEQ
MOV
INC
MOV

MOVB
BIT
BNE
JSR
TYPE

CMPB
BNE
MOVB
JSR
21%: BYTE
.BYTE
22%: BR

20%:

HALT ON ERROR
INHIBIT ERROR TYPEOUTS
LOOP ON ERROR
N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

;:TEST FOR CHANGE IN SOF T-SWR
PC,WHICHV s INDICATE BAD UNIT
$ERFLG .;SET THE ERROR FLAG
7% ;;DON'T LET THE FLAG GO TO ZERO
$TSTNM, aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
$ERTTL ;. INC THE ERROR COUNT
(SP) ,$ERRP( ;;GET ADDRESS OF ERROR INSTRUCTION
#2 ,$ERRP(

d$ERRPC,SITEMB ;.STRIP AND SAVE THE ERROR ITFM (CODE
H#BI1T13,aSWR ;;SKIP TYPEOUT IF SET

20% ;:SKIP TYPEOUTS

PC,SERRTYP ;.G0 TO USER ERROR ROUTINE

. SCRLF

HAPTENV , SENV ;;RUNNING IN APT MODE

2% ;2NO,SKIP APT ERROR REPORT
$ITEMB,21$ ;;SET ITEM NUMBER AS ERROR NUMBER
SC,SATYL ; ;REPORT FATAL ERROR TO APT

0

22% ;JAPT ERROR LOOP

ivlvlvivivivivivivivieoleviviv v ialalalalels
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CVMNAA . P11 ERROR HANDLER ROUTINE SEQ 0092
026742 005777 152172 2%: TST aSWR ;;HALT ON ERROR
026746 100002 BPL 3% ;:SKIP IF CONTINUE
026750 000000 HALT ; HALT ON ERROR!
026752 104410 CKSWR ;. TEST FOR CHANGE IN SOF T-SWR
026754 032777 001000 152156 3$: BIT #81709,aSWR ;.LOOP ON ERROR SWITCH SET?
026762 001402 BEQ 4% ::BR IF NO
026764 013716 001110 MOV $LPERR, (SP) ;;FUDGE RETURN FOR LOOPING
026770 005737 001162 4%: TST $ESCAPE ;;CHECK FOR AN ESCAPE ADDRESS
026774 001402 BEQ 5% ;;BR IF NONE
8%?663 013716 001162 s MOV $ESCAPE, (SP) ;;FUDGE RETURN ADDRESS FOR ESCAPE
027002 022737 016500 000042 (Mp #SENDAD ,a#42 ;;ACT=11 AUTO-ACCEPT?
027010 001001 BNE 6% ;;BRANCH IF NO
027012 000000 HALT JJYES
027014 6%:
027014 000002 RTI ; JRETURN

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

ttttti*it*ttt*tﬁﬁ*tﬁ**tt*tttﬁt**tt*ttt*tt**t*tittttttt*tttttttt

*THIS ROUTINE USES THE ''ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
;*ERROR ]S TO BE REPORTED. IT THEN OBTAINS, FROM THE 'ERROR TABLE'' ($ERRTB),
:«AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

027016 $ERRTYP:

AAAAAAAAAAA’\AbAAAAAA’\/\AAAAAAAA
— e ) d h b e el ) D AN D)= Dl D D DD b Db B
N N N M N N N N N N o N N D) N N N e o N N N o N W W W s N

027016 104401 001165 TYPE LSCRLF ::"'CARRIAGE RETURN'' & 'LINE FEED'’
027022 010046 MOV RO,-(SP) ::SAVE RO
027024 005000 CLR RO ;;PICKUP THE ITEM INDEX
027026 153700 001114 BISB AHSITEMB,RO
027032 001004 BNE 1% ::JF ITEM NUMBER IS ZERO, JUST
::TYPE THE PC OF THE ERROR
(2) 027034 013746 001116 MOV $ERRPC ,~(SP) ::SAVE S$ERRPC FOR TYPEOUT
2) ;;ERROR ADDRESS
(2) 027040 104402 TYPOC ::G0 TYPE--OCTAL ASCII(ALL DIGITS)
(1) 027042 000445 BR 10% ;:GET OUT
(1) 027044 005300 1%: DEC RO ;;ADJUST THE INDEX SO THAT IT WILL
(1) 027046 006300 ASL RO 32 WORK FOR THE ERROR TABLE
(1) 027050 006300 ASL RO
(1) 027052 006300 ASL RO
(1) 027054 062700 001252 ADD #SERRTB,R0O ;:FORM TABLE POINTER
(1) 027060 012037 027070 MOV (RO)+,2% ::PICKUP 'ERROR MESSAGE'' POINTER
(1) 027064 0014064 BEQ 3s ;:SKIP TYPEOUT IF NO POINTER
(1) 027066 104401 TYPE ::TYPE THE 'ERROR MESSAGE''
(1) 027070 000000 2%: .WORD 0 ..'ERROR MESSAGE"’ POINTER GOES HERE
(1) 027072 104401 001165 TYPE LSCRLF : ”CARRIAGE RETURN'' & "LINE FEED"’
(1) 027076 012037 027106 3%: MOV (RO)+,4% PICKUP ‘DATA HEADER'' POINTER
(1) 027102 001404 BEQ 5% ,.SKIP TYPEQUT IF 0
(1) 027104 104401 TYPE ::TYPE THE 'DATA HEADER''
(1) 027106 000000 4%: .WORD 0 ;2" DATA HEADER'' POINTER GOES HERE
(1) 027110 104401 001165 TYPE LSCRLF ;2 '"CARRIAGE RETURN'' & "YLINE FEED"
(1) 027114 010146 5%: MOV R1,-(SP) ..SAVE R1
(1) 027116 012001 MOV (RO) +,R1 :PICKUP 'DATA TABLE'' POINTER
(1) 027120 001415 BEQ 9% ;BR IF NO DATA TO BE TYPED
(1) 027122 012000 MOV (RO)+,RO ..PICKUP DATA FORMAT'' POINTER
(1) 027124 105720 6%: TSTB (RO)+ ::'OCTAL'' OR "DECIMAL"

. S — P S PR gy Y PR P P Y PSS Y Y e—
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CVMNAA

(1)
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027126
027130
027132
027134
027136
027136
027140
027142
027144
027146
027152

027154
027156
027160
027164
027166

027172
027200
027206
027210
027212
027214
027216
027220
027222
027226
027232
027240
027242

027244
027252
027256
027262
027266
027270
027274
027276
027300
027302
027304
027306
027310
027316
027324
027326

001003
013146
104402
000402

013146
104405
005711
001403
104407
000764

012601
012600
104401
000207
020040
027172

012737
012737
010046
010146
010246
010346
010446
010546
017746
010637
012737
000000
000776

012737
013706
005037
005237
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401
027344

DIAGNOSTIC
ERRCR MESSAGE TYPEOUT ROUTINE

027166

001165
000

027336
000340

151712
027342
027244

027336
027342
027342
027342

151644

027172
000340

000024
000026

000024

000024

000024
000026

MACY11 27(654)

BNE
MOV

TYPOC

BR
MOV

7%:

TYPDS

8$: TST
BEQ
TYPE
BR

9% MOV
10%: MOV
TYPE
RTS

11%: LASCIZ
.EVEN

c 8
19-SEP-78 08:51

7%
d(R1)+,~(SP)

8$
a(R1)+,-(SP)

(R1)
9%
118
6%

(SP)+ ,R1
(SP)+ RO
.SCRLF
PC

/ /7

PAGE 44-3

::BR IF DECIMAL
::SAVE @(R1)+ FOR TYPEOUT
;:G0 TYPE--OCTAL ASCIICALL DIGITS)

::SAVE a(R1)+ FOR TYPEOUT

::G0 TYPE--DECIMAL ASCI] WITH SIGN
:21S THERE ANOTHER NUMBER?

;.BR IF NO

;;TYPE TWO(2) SPACES

;;LOOP

::RESTORE R1

::RESTORE RO

::''CARRIAGE RETURN'' & 'LINE FEED''
; ;RETURN

;:TWO(2) SPACES

.SBTTL POWER DOWN AND UP ROUTINES

';tt*tttttt*tt*tttttﬁ******tt*tt****ttt*ttﬁt*itttttttttt*ttt*i***

:POWER DOWN ROUTINE
#SILLUP,a#PWRVEC ;;SET FOR FAST UP

$PWRDN: MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
HALT
BR

#340,34PWRVEC+2

RO,-(SP)
R1,-(SP)
R2,=(SP)
R3,-(SP)
R4 ,~(SP)
RS,=(SP)
aSWR,~(SP)
SP,$SAVR6

;:PRIO:7

;:PUSH RO ON STACK
:2PUSH R1 ON STACK
:;PUSH RZ2 ON STACK
;:PUSH R3 ON STACK
;:PUSH R4 ON STACK
:sPUSH RS ON STACK
;:PUSH aSWR ON STACK
:;SAVE SP

#SPWRUP ,@#PWRVEC ;;SET UP VECTOR

.=l

; JHANG UP

o 2232322330223 22822323 3322222328220 f 22200020030ttt

;POWER UP ROUTINE
#SILLUP,I#PWRVEC ..SET FOR FAST DOWN

$PWRUP: MOV
MOV
CLR

1%: INC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TYPE

$PWRMG: .WORD

$SAVRG, SP
$SAVR6
$SAVR6

1%

(SP) +,aSWR
(SP)+,R5
(SP)+ R4
(SP)+,R3
(SP) +,R2
(SP) +,R1
(SP)+,R0O

::GET SP

;:WAIT LOOP FOR THE TTY
:2WAIT FOR THE INC
;;0F WORD

;:POP STACK INTO aSWR
::POP STACK INTO RS
;:POP STACK INTO Ré
::POP STACK INTO R3
::POP STACK INTO R2

; JPOP STACK INTO R1
::POP STACK INTO RO

#SPWRDN,a#PWRVEC ;.SET UP THE POWER DOWN VECTOR
#340,3#PWRVEC+2 ;;PRIO:7

PWRMSG

;;REPORT THE POWER FAILURE
.. POWER FAIL MESSAGE POINTER

SEQ 0093

- g g P P W P N
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CVMNAA P11 POWER DOWN AND UP ROUTINES SEQ 0094
(1) 027330 012716 MOV (PC)+, (SP) . JRESTART AT BEGIN
(1) 027332 001556 $PWRAD: .WORD  BEGIN ;JRESTART ADDRESS
(1) 027334 000002 RT]
(1) 027336 000000 $ILLUP: HALT ;. THE POWER UP SEQUENCE WAS STARTED
(1) 027340 000776 BR .~2 ;: BEFORE THE POWER DOWN WAS COMPLETE
(1) 027342 000000 $SAVRG: O ;.PUT THE SP HERE
2622 027344 051200 051505 040526 PWRMSG: .ASCIZ <200>/RESTARTING AFTER A POWER FAILURE /

027352 052122 047111 020107
027360 043101 042524 020122
027366 020101 047520 042527
027374 020122 040506 046111
027402 051125 020105 000040

N~
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CVMNAA
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027410
027414
027416
027420
027422
027424
027430
027436
027440
027446
027450
027454
027460
027462
027470
027472
027474
027476
027500
027502
027506
027510
027514
027516
027522
027524
027526
027530
027532
027536
027540
027544
027550
027552

027556
027562

105737
100002
000000
000430
010046
017600
122737
001011
132737
001405
010037
004737
000000
132737
001003
112046
001005
005726
012600
062716
000002
122716
001430
122716
001006
005726
104401
001165
105037
000755
004737
123726
001350
013746

105366
002770

DIAGNOSTIC
TYPE ROUTINE

001157

000002
000001

000100

027460
030124

000040

000002
000011
000200

027666

027622
001156

001154
000001

001210
001211

001211
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SEQ 0095
.SBTTL

2222222382333 2233323 23233323233 23223 3328232333222 2822202222244/

**ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

TYPE ROUTINE

*NOTE1 $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
:‘NOTE?: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
;*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.

'*
;*CALL:
*1) USING A TRAP INSTRUCTION
OR TYPE .MESADR ::MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

t
o TYPE
M ME SADR
;*
$TYPE: TSTB $TPFLG ;1S THERE A TERMINAL?

BPL 1% ;:BR JF YES
HALT ;sHALT HERE IF NO TERMINAL
BR 33 ;o LEAVE
1%: MOV RO.,-(SP) ::SAVE RO
MOV a2 (SP) RO ::GET ADDRESS OF ASCIZ STRING
CMPRB HAPTENV, SENV J2RUNNING IN APT MODE
BNE 62% ::NO,GO CHECK FOR APT CONSOLE

BITB HAPTSPOOL , $ENVM ; ; SPOOL MESSAGE TO APT

BEQ 62% 2;NO,GO CHECK FOR CONSOLE

MoV RO.61$ ;;SETUP MESSAGE AUDRESS FOR APT
JSR SC.SATYS ;. SPOOL MESSAGE TO APT

61%: .WORD : JMESSAGE ADDRESS
62%: BITB RAPTCSUP,BENVM ;;APT CONSOLE SUPPRESSED
BNE 60% :2YES,SKIP TYPE OUT
2%: MOvVB (RO)+,-(SP) ;:PUSH CHARACTER TO BE TYPED ONTO STACK
BNE (A 3 ;:BR IF IT ISN'T THE TERMINATOR
TST (SP) + ::]F TERMINATOR POP IT OFF THE STACK
60%: MOV (SP)+,R0O ::RESTORE RO
3%: ADD #2,(SP) ::ADJUST RETURN PC

RT] . sRETURN

4%: C?PB ggT,(SP) ; sBRANCH IF <HT>
BEQ
CMPB #CRLF, (SP) s :BRANCH IF NOT <CRLF>
BNE 5%
TST (SP)+ ;:POP  <CR><LF> EQUIV
TYPE ;.TYPE A CR AND LF
$CRLF
CLRB $CHARCNT ;;CLEAR CHARACTER COUNT
B8R 2% ;.GET NEXT CHARACTER
5%: JSR PC,$TYPEC ;.60 TYPE THIS CHARACTER
6%: (MPB $FILLC,(SP)+ 2;1S IT TIME FOR FILLER CHARS.?
BNE 2% ;;1F NO GO GET NEXT CHAR.
Mov $NULL .~ (SP) :;GET # OF FILLER CHARS. NEEDED
;JAND THE NULL CHAR.
7$: DE(B 1(SP) ;.DOES A NULL NEED TO BE TYPED?
8LT 6% ;sBR IF NO--GO POP THE NULL OFF OF STACK

1
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Y r

CVMNAA P11 TYPE ROUTINE SEQ 0096
(1) 027564 004737 027622 JSR PC,STYPEC ;G0 TYPE A NULL
(1) 027570 105337 027666 DECB $CHARCHT :.D0 NOT COUNT AS A COUNT
(}; 027574 000770 BR ’$ .. LOOP
(
E}) ;JHOR]JZONTAL TAB PROCESSOR
)

(1) 027576 112716 000040 8%: Mov8s #' ,(SP) ;;REPLACE TAB WITH SPACE
(1) 027602 004737 027622 9% : JSR PC.STYPEC :;TYPE A SPACE
(1) 027606 132737 000007 027666 BIT8B #7,$CHARCNT ;JBRANCH IF NOT AT
(1) 027614 001372 BNE 9% ;. TAB STOP
(1) 027616 005726 TST (SP)+ ;;POP SPACE OFF STACK
(1) 027620 000724 B8R 2% ;:GET NEXT CHARACTER
(1) 027622 105777 151322 $TYPEC: TSTB a$TPS ;;WAIT UNTIL PRINTER IS READY
(1) 027626 100375 BPL $TYPEC
(1) 027630 116677 000002 151314 mMOVB 2(SP) ,a$TPB ;.LOAD CHAR TO BE TYPED INTO DATA REG.
(1) 027636 122766 000015 000002 CMPB #CR,2(SP) ;1S CHARACTER A CARRIAGE RETURN?
(1) 027644 001003 BNE 1% 2 ;BRANCH IF NO
(1) 027646 105037 027666 CLRB $CHARCNT ;;YES==CLEAR (HARACTER COUNT
(1) 027652 000406 BR $TYPEX JEXIT
(1) 027654 122766 000012 000002 1%: CMPR HLF ,2(SP) 5:1S CHARACTER A LINE FEED?
(1) 027662 001402 BEQ $STYPEX ;JBRANCH IF YES
(1) 027664 105227 INCB (PC)+ ;. COUNT THE CHARACTER
(1) 027666 000000 $CHARCNT: .WORD 0 ;. CHARACTER COUNT STORAGE
g}; 027670 000207 $TYPEX: RTS PC

2?%? .SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
(2) ,"'**tt*t**ﬁﬁﬁ*tﬁ****l’ﬁItl’i***t*!ttttil’!’t*tt*ttiittttﬁttttt*ttttit
1) ;*THIS ROUTINE IS USED TO CHANGE A 16-8IT BINARY NUMBER TO A 5-DIGIT
(1) ;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
(1) :*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
(1) ;*BEFORE THE FIRST DJGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
(M) ;*REPLACED WITH SPACES.
(1) s*CALL:
(1) A MOV NUM, - (SP) ;:PUT THE BINARY NUMBER ON THE STA(CK
E}; i* TYPDS ;.GO TO THE ROUTINE
(2) 027672 $TYPDS:
(3) 027672 010046 MOV RO,-(SP) ;;PUSH RO ON STACK
(3) 027674 010146 MOV R1.-(SP) :.PUSH R1 ON STA(K
(3) 027676 010246 MOV R2.-(SP) ;;PUSH R2 ON STACK
(3) 027700 010346 MOV R3,-(SP) ;;PUSH R3 ON STACK
(3) 027702 010546 MOV R5,-(SP) ;cPUSH R5 ON STACK
(1) 027704 012746 020200 MOV #20200,-(SP) ;;SET BLANK SWITCH AND SIGN
(1) 027710 016605 000020 MOV 20(SP) ,RS ;:GET THE INPUT NUMBER
(1) 027714 100004 BPL 1% ;.BR IF INPUT IS POS.
(1) 027716 005405 NEG RS ;;MAKE THE BINARY NUMBER POS.
(1) 027720 112766 000055 000001 MOVB #'-,1(SP) ;:MAKE THE ASCI] NUMBER NEG.
(1) 027726 005000 1%: CLR RO ;. ZERO THE CONSTANTS INDEX
(1) 027730 012703 030106 MOV #$DBLK ,R3 ;. SETUP THE OUTPUT POINTER
(1) 027734 112723 000040 MOvVB #' L(R3)+ ;;SET THE FIRST CHARACTER TO A BLANK
(1) 027740 005002 2%: CLR R ;. CLEAR THE BCD NUMBER
(1) 027742 016001 030076 MOV $DTBL (RO) ,R1 2.GET THE CONSTANT
(1) 027746 160105 3s: SuB R1.R5 ;.FORM THIS BCD DIGIT
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027750
027752
027754
027756
027760
027762
027764
027766
027770
027772
027774
030002
030006
030012
030014
030016
030022
030024
030026
030030
030032
030034
030036
030044
030046
030050
030052
030054
030056
030060
030064
030072
030074
030076
030100
030102
030104
030106

030116
030124
030132
030134
030142
030142
030144
030146
030152
030154
030162
030164
030172

002402
005202
000774
060105
005702
001002
105716
100407
106316
103003
116663
052702
052702
110223
005720
020027
002746
003002
010502
000764
105726
100003
116663
105013
012605
012603
012602
012601
012600
104401
016666
012616
000002
023420
001750
000144
000012
000004

112737
112737
000403
112737

010046
010146
105737
001450
122737
001031
132737
001425

DIAGNOSTIC

000001
000060
000040

000010

177777

030106
000002

000001
000001

000001

030360
000001
000100

177777

177776

000004

030362
030360

030362

001210
001211

MACY11 27(654)
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

4%

5%:

6%:
7%:

8%:

0% :

$DTRBL :

$DBLK:

BLT
INC
BR
ADD
TST
BNE
7ST8
BMI
ASLB
BCC
MOVB
8IS
BIS
MOovB
TST
CMP
BLT
BGT
MOV
BR
TSTB
BPL
move
CLRB
MOV
MOV
MOV
MOV
MOV
TYPE
MOV
MOV
RYI
10000.
1000.
100.
10.
.BLKW

G 8
19-SEP-78 08:51

6%
1(SP),=-1(R3)
#'0,R2

#' R2

R2, (R3)+
(RO +
RO.#10

=1(SP) ,=2(R3)
(R3)

(SP)+,R5
(SP)+ ,R3
(SP)+ _,R2
(SP)+ ,R1
(SP)+,R0

. $DBLK

2(SP) ,4(SP)
(SP)+,(SP)

4

PAGE 45-2

::BR IF DONE
:;INCREASE THE BCD DIGIT 8Y 1

::ADD BACK THE CONSTANT

:;CHECK IF BCD DIGIT=0

::FALL THROUGH IF O

::STILL DOING LEADING 0'S?

;:BR IF YES

;JMSD?

;:BR 1F NO

::YES=--SET THE SIGN

:;MAKE THE BCD DIGIT ASCII

::MAKE IT A SPACE IF NOT ALREADY A DIGIT
;sPUT THIS CHARACTER IN THE OUTPUT BUFFER
;:JUST INCREMENTING

;sCHECK THE TABLE INDEX

;G0 DO THE NEXT DIGIT

2.6G0 TO EXIT

::GET THE LSD

;.60 CHANGE TO ASCII

:;WAS THE LSD THE FIRST NON-ZERO?
;:BR IF NO

:;YES=-=SET THE SIGN FOR TYPING
;:SET THE TERMINATOR

::POP STACK INTO RS

;:POP STACK INTO R3

;;POP STACK INTO RZ

;sPOP STACK INTO R1

;;POP STACK INTO RO

::NOW TYPE THE NUMBER

::ADJUST THE STACK

;;RETURN TO USER

.SBTTL APT COMMUNICATIONS ROUTINE

> 1223222332233 23233323233838883332 2228228223082 0t RRARREREE DD

iATY1:
SATY3:

$SATYSG :
$ATY(C:

MOVB
MOVB
BR

MovB

MOV
MOV
1ST8B
BEQ
CMP8
BNE
8178
BEQ

#1,8FFLG
#1,8MFLG
$ATYC

#1,$FFLG

RO,-(SP)
R1,-(SP)
SMFLG

5%
HAPTENV , SENV
3%

;.70 REPORT FATAL ERROR
;.TO TYPE A MESSAGE

2:TO ONLY REPORT FATAL ERROR
;;PUSH RO ON STACK

;;PUSH R1 ON STACK
;;SHOULD TYPE A MESSAGE?

;2IF NOT: BR
;;OPERATING UNDER APT?
::1F NOT: BR

H#APTSPOOL , SENVM ;;SHOULD SPOOL MESSAGES?

3%

;;1F NOT: BR

SEQ 0097
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CVMNAA P11 APT COMMUNICATIONS ROUTINE SEQ 0098
(1) 030174 017600 000004 MOV a4 (SP) ,RO ;GET MESSAGE ADDR.
(1) 030200 062766 000002 000004 ADD #2,4(SP) ;:;BUMP RETURN ADDR.
(1) 030206 005737 001170 1%: ST SMSGTYPE JJSEE IF DONE W/ LAST XMISSION?
(1) 030212 001375 BNE 1% SSIF NOT: WAIT
(1) 030214 010037 0012064 MOV RO, SMSGAD ;;PUT ADDR IN MAILBOX
(1) 030220 105720 2% : TST8 (RO) + S:FIND END OF MESSAGE
(1) 030222 001376 BNE 2%
(1) 0302264 163700 001204 SUB $MSGAD , RO ::SUB START OF MESSAGE
(1) 030230 006200 ASR RO :2GET MESSAGE LNGTH IN WORDS
(1) 030232 010037 001206 MOV RO, SMSGLGT J;PUT LENGTH IN MAILBOX
(1) 030236 012737 000004 001170 MOV #4 . SMSGTYPE S:TELL APT TO TAKE MSG.
(1) 030244 000413 BR 5
(1) 030246 017637 000004 030272 3$%: MOV 34 (SP) .4$ ;:PUT MSG ADDR IN JSR L INKAGE
(1) 030254 062766 000002 000004 ADD #2,4(SP) - :BUMP RETURN ADDRESS
(3) 030262 013746 177776 MOV 177776.,~(SP) ::PUSH 177776 ON STACK
(1) 030266 004737 027410 JSR PC,$TYPE ;;CALL TYPE MACRO
(1) 030272 000000 4% .WORD 0
(1) 030274 5%
(i) 030274 105737 030362 10%: TST8B $FFLG J;SHOULD REPORT FATAL ERROR?
(1) 030300 001416 BEQ 12% ;o1F NOT: BR
(1) 030302 005737 001210 ST SENV > SRUNNING UNDER APT?
(1) 030306 001413 BEQ 12% S:IF NOT: BR
(1) 030310 005737 001170 118 TST SMSGTYPE S :FINISHED LAST MESSAGE?
(1) 030314 001375 BNE 11% ;oIF NOT: WAILT
(1) 030316 017637 000004 001172 MOV 84 (SP) ,$FATAL  ::GET ERROR #
(1) 030324 062766 000002 000004 ADD #2,4(SP) ::BUMP RETURN ADDR.
(1) 030332 005237 001170 INC $MSGTYPE ;:TELL APT TO TAKE ERROR
(1) 030336 105037 030362 12%: CLRB  $FFLG S CLEAR FATAL FLAG
(1) 030342 105037 030361 CLRB  SLFLG ::CLEAR LOG FLAG
(1) 030346 105037 030360 CLRB  $MFLG s *CLEAR MESSAGE FLAG
(3) 030352 012601 MOV (SP)+ R1 ;:POP STACK INTO R1
(3) 030354 012600 MOV (SP)+.RO ::POP STACK INTO RO
(1) 030356 000207 RTS PC L JRETURN
(1) 030360 000 $MFLG: .BYTE 0 S :MESSG. FLAG
(1) 030361 000 $LFLG: .BYTE 0 S:L0G FLAG
(1) 030362 000 $FFLG: .BYTE O L IFATAL FLAG
(1) 030364 LEVEN
(1) 000200 APTS1ZE-200
(1) 000001 APTENV=001
(1) 000100 APTSPOOL=100
(1) 000040 APTCSUP=040
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CVMNA-A MNCAD/MNCAM DIAGNOSTIC
CVMNAA . P11 BINARY TO OCTAL (ASCII) AND TYPE SEQ 0099
24%8 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE
)

éz) .'.'ttt*tﬁtttt*lt*tttt'*t“tttt*l‘iti!ttttttttttttttt*ilttti*tititt*
1) ;*THIS ROUTINE IS USED TO CHANGE A 16=-BIT BINARY NUMBER TO A 6-DIGIT
) ;*0CTAL (ASCII) NUMBER AND TYPE IT.

1) :*$TYPOS-~--ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
@) ;»CALL:

(1) I MOV NUM, - (SP) : ;NUMBER TO BE TYPED

) I TYPOS :2CALL FOR T1YPEOUT

) I .BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
) o BYTE M ::M=1 0R 0

1) I ;:1=TYPE LEADING ZEROS

(}; o ;:0=SUPPRESS LEADING ZEROS
( o®

(1) :*$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
1) ;*$TYPOS OR $TYPOC

1) ;*CALL:

1) I MOV NUM,-(SP) :;NUMBER TO BE TYPED

%}) . TYPON ;s CALL FOR TYPEOUT

) I

(}; :«$TYPOC---ENTER HERE fOR TYPEOUT OF A 16 BIT NUMBER

( ;s «CALL:

) Ih MOV NUM, - (SP) ::NUMBER TO BE TYPED

:}; o TYPOC ::CALL FOR TYPEOQUT

(1) 030364 017646 000000 $TYPOS: MOV a(SP) ,-(SP) ;;PICKUP THE MODE

(1) 030370 116637 000001 030607 MOVB 1(SP) ,$0F ILL ;;LOAD ZERO FILL SWITCH

(1) 030376 112637 030611 MOVB (SP)+,80MODE+1 ;;NUMBER OF DIGITS TO TYPE

(1) 030402 062716 000002 ADD #2,(SP) ::ADJUST RETURN ADDRESS

(1) 030406 000406 BR $TYPON

(1) 030410 112737 000001 030607 $TYPOC: MOVB #1,80FILL ;;SET THE ZERO FILL SWITCH

(1) 030416 112737 000006 030611 MOVB #6,3$0MODE +1 ;:SET FOR SIX(6) DIGITS

(1) 030424 112737 000005 030606 $TYPON: MOVB #5,80CNT ;;SET THE ITERATION COUNT

(1) 030432 010346 MOV R3,=(SP) ;;SAVE R3

(1) 030434 010446 MOV R4 ,-(SP) ;;SAVE R4

(1) 030436 010546 MOV RS5.,-(SP) ::SAVE RS

(1) 030440 1137C4 030611 MOvB $OMODE +1 R4 ;:GET THE NUMBER OF DIGITS TO TYPE
(1) 030444 005404 NEG R4

(1) 030446 062704 000006 ADD #6 R4 ;;SUBTRACT IT FOR MAX. ALLOWED

(1) 030452 110437 030610 MovB R4 , $OMODE :;SAVE IT FOR USE

(1) 030456 113704 030607 MOVB $OFILL,RG ;:GET THE ZERO FILL SWITCH

(1) 030462 016605 000012 MOV 12(SP) ,RS ;:PICKUP THE INPUT NUMBER

(1) 030466 005003 CLR R3 ;;CLEAR THE OUTPUT WORD

(1) 030470 006105 1%: ROL R5 ::ROTATE MSB INTO ‘‘'C"’

(1) 030472 000404 B8R 3% ;G0 DO MSB

(1) 030474 006105 2%: ROL R5 ;;FORM TRHIS DIGIT

(1) 030476 006105 ROL RS

(1) 030500 006105 ROL RS

(1) 030502 010503 MOV R5.R3

(1) 030504 006103 3%: ROL R3 ::GET LSB OF THIS DIGIT

(1) 030506 105337 030610 DECB $SOMODE ;. TYPE THIS DIGIT?

(1) 030512 100016 BPL 7% ;;BR IF NO

(1) 030514 042703 177770 BIC #177770,R3 ;;GET RID OF JUNK

(1) 030520 001002 BNE 4% 2;TEST FOR O

— -
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CVMNAA P11

(1) 030522
(1) 030524
(1) 030526
(1) 030530
(1) 030534
(1) 030540
(1) 030544
(1) 030550
(1) 030554
(1) 030556
(1) 030560

~~
—
~
o
N
o
N
o
~nN

P N N Y e Yo tatey el ta e tatatalata ol
b b d b b e red e d e i ) el ek b ed o P e e N RN o o nd d e e e b d b
N N N N N Y o S e N N v Nt N N Nl N N Nt Nt N o ot ) Nt N W N N N o N o

BINARY

005704
001403
005204
052703
052703
110337
104401
105337
003347
002402
005204
000744
012605
012604
012603
016666
012616
000002

000

000
000
000
000000

010146
016601
000261
112737
006101
001406
105537
104401
000241
000765
012601
016666
012616
000002

000

DIAGNOSTIC

TO OCTAL (ASCID

000060
000040
030604
030604
030606

000002 000004

000006

000060 030664

030664
030664

000002 000004

000

MACY11 27(654)
AND TYPE

TST
BEQ
4%: INC
BIS
5%: BIS
MovB
TYPE
7%: DECB
BGT
BLT
INC
BR
6%: MOV
MOV
MOV
MOV
MOV
RTI]
8%: .BYTE
.BYTE
$OCNT: .BYTE
$OFILL: .BYTE
$OMODE: .WORD

J 8
19-SEP-78 08:51

R4

5%

R4

#'0,R3

#' R3
R3,8%

.8%

$OCNT

2%

6%

R4

2%
(SP)+,RS5
(SP)+ R4
(SP)+ ,R3
2(SP) ,4(SP)
(SP)+,(SP)

olelelels)

PAGE 46~1

; :SUPPRESS THIS 0?

;sBR IF YES

;:DON'T SUPPRESS ANYMORE 0'S
:JMAKE THIS DIGIT ASCII
:JMAKE ASCII IF NOT ALREADY
;sSAVE FOR TYPING

;GO0 TYPE THIS DIGIT

:;COUNT BY 1

:;BR IF MORE TO DO

::BR IF DONE

;2 INSURE LAST DIGIT ISN'T A BLANK
;:G0 DO THE LAST DIGIT
;;RESTORE RS

;;RESTORE R4

:JRESTORE R3

:2SET THE STACK FOR RETURNING

2 sRETURN

:;STORAGE FOR ASCII DIGIT
::TERMINATOR FOR TYPE ROUTINE
;sOCTAL DIGIT COUNTER

;s JERO FILL SWITCH

;JNUMBER OF DIGITS TO TYPE

.SBTTL BINARY TO ASCII AND TYPE ROUTINE

A2 2122823223223 23223 3323230323383 83 dd2t R ittt iRttt ls

:=THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16-8IT
;*BINARY-ASCI]1 NUMBER AND TYPE IT.

:*CALL:
. % MOV
I* TYPBN

$TYPBN: MOV
MOV
SEC
1%: MOvVB
ROL
BEQ
AD(CB
TYPE
CLC
B8R
2%: MOV
MOV
MOV
RT1]
$8IN: .BYTE

NUMBER , - (SP)

R1,-(SP)
6(SP) ,.R1

#'0,$8IN
R1

2%

$BIN
L$8IN

1%

(SP)+ R1
2(SP) .4 (SP)
(SP)+,(SP)

0.0

;sNUMBER TO BE TYPED
soTYPE IT

:;SAVE R1 ON THE STACK

:;GET THE INPUT NUMBER

::SET ''C'' SO CAN KEEP TRACK OF THE NUMBER OF BITS
::SET CHARACTER TO AN ASCII 'O

::GET THIS BIT

. :DONE?

::NO=--SET THE CHARACTER EQUAL TO THIS BIT
::G0 TYPE THIS BIT

:;CLEAR ''C'' SO CAN KEEP TRACK OF BITS
::G0 DO THE NEXT BIT

:;POP THE STACK INTO R1

::ADJUST THE STACK

;2RETURN TO USER
;;STORAGE FOR ASCII CHAR. AND TERMINATOR

SEQ 0100

o ol od ol ol od ok of b

PAAAAAPAAAAAANPAN PARAAAARANPREN
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(3
(3)
(3)
(3)
(3
(3)
(3)
(3)
(3)
(3)
(1)
(3
1)
(3)
(3)
(3)
(3)
2432
2433
2434
2435
2436
2437
2438
2439
2440

030666
030670
030674
030676
030700
030702
030706

030710
030712
030720

030722
030724
030726
030730
030732
030734
030736

030740

030742
030744
030746
030750
030752
030754
030756
030760
030762
030764
031604

DIAGNOSTIC

TRAP DECODER

010046
016600
005740
111000
006300
016000
000200

011646
016666
006002

030710
027410
030410
030364
030424
027672
030612

025276

025206
025550
025640
026202
005362
005354
016052
010532
013416
000310
010000

000001

000002

030722

000004 000002

MACY1T 27(654)

.SBTTL

K 8
19-SEP-78 08:51

TRAP DECODER

PAGE 47

SEQ 0101

X 22223323282332323 3333822322338 23222322230 282 382232220 R20RdRRddd

-THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ‘'TRAP'' INSTRUCTION
J*AND USE [T TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;%GO TO THAT ROUTINE.

$TRAP: MOV
MOV
TST
MovB
ASL
MOV
RTS

RO,-(SP)
2(SP) ,RO
-(RO)
(RO) ,RO
RO

$TRPAD (RO) ,RO

RO

;:SAVE RO

;.GET TRAP ADDRESS

;;BACKUP BY 2

;.GET RIGHT BYTE OF TRAP
;;POSITION FOR INDEXING

;:INDEX TO TABLE
;:G0 TO ROUTINE

;:THIS 1S USE TO HANDLE THE ''GETPRI'’ MACRO

;;MOVE THE PC DOWN
;;MOVE THE PSW DOWN
;;RESTORE THE PSW

$TRAPZ: MOV (SP) ,~(SP)
MOV 4(SP),2(SP)
RTI

.SBTTL TRAP TABLE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:*BY THE '‘TRAP'' INSTRUCTION.

; ROUT INE
$TRPAD: .WORD
$TYPE

$TYPOC
$TYPOS
$TYPON
$TYPDS
$TYPBN

$GTSWR

$CKSWR
$RDCHR
$RDLIN
$RDOCT
TEST
TESTIT
DECTYP
TPRMP
DELAY&
DIST: .BLKW
BUFFER: .BLKW

.END

$TRAP?

;s CALL=TYPE
;s CALL=TYPOC
;s CALL=TYPOS
> s CALL=TYPON
s s CALL=TYPDS
;s CALL=TYPBN

;s CALL=GTSWR

;s CALL=CKSWR
;s CALL=RDCHR
;s CALL=RDLIN
;s CALL=RDOCT
;o CALL=CHECK
s CALL=CHK]T
;s CALL=TYPDC

2 sCALL=TESTID

;¢ CALL=DELY
200.
4096.

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(104403)
TRAP+4(104404)
TRAP+5(104405)
TRAP+6(104406)

TRAP+7(104407)

TRAP+10(104410)
TRAP+11(104411)
TRAP+12(104412)
TRAP+13(104413)
TRAP+14(104414)
TRAP+15(104415)
TRAP+16(104416)
TRAP+17(104417)
TRAP+20(104420)

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST CALL)
TYPE DECIMAL NUMBER (WITH SIGN)

TYPE BINARY (ASCII) NUMBER

GET SOFT-SWR SETTING

TEST FOR CHANGE IN SOF T-SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING ROUTINE
READ AN OCTAL NUMBER FROM TTY

;STATE-WIDTH DISTRIBUTION

;BUFFER AREA

PAPPRAPPPPAPAPRPRPAPPPRPAAIRIPAAPAAPNANANANANPRAPAN



CVMNA-A MNCAD/MNCAM

DIAGNOSTIC
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CVMNAA P11 CROSS REFERENCE TABLE SEQ 0102

ABASE = 171000 23n 59

ACDW1 = 000000 59

ACOW2 = 000000 59

ACPUOP= 000000 59

ADBUFF 001356 1164 456
631 774% 778+ 816 818 819 821 1145 1171 1310 1359 1377 1446+
1454~ 1458+ 1487« 1553« 1559 1565 16¢6 1654 1682 1925« 1939 2235

ADDWO = 000000 59

ADDW1 = 000000 59

ADDW10= 000000 59

ADDW11= 000000 59

ADDW12= 000000 59

ADDW13= 000000 59

ADDW14= 000000 59

ADDW15= 000000 59

ADDWZ = 000000 59

ADDW3 = 000000 59

ADDW4 = 000000 59

ADDW5 = 000000 59

ADDW6 = (00000 59

ADDW7 = 000000 59

ADDW8 = 000000 59

ADDW9 = 000000 59

ADEVCT= 000000 59

ADEVM = 000000 59

ADST1 001354 1154 1445« 1453x« 1457« 1555+

AENV = 000000 59

AENVM = 000000 59

AFATAL= 000000 59

AGAIN 013600 16154 1701

AGTST 016610 1188« 1193« 1208+ 1219% 1238« 21444

AJGAIN 010246 1064 10834

~nJOFF 010174 1062 10694

AMADR1= 000000 59

AMADR2= 000000 59

AMADR3= 000000 59

AMADR4= 000000 59

AMAMS 1= 000000 59

AMAMS?2= 000000 59

AMAMS 3= 000000 59

AMAMS4S= 000000 39

AMSGAD= 000000 59

AMSGLG= 000000 59

AMSGTY= 000000 59

AMTYP1= 000000 59

AMTYP2= 000000 59

AMTYP3= 000000 59

AMTYP4= 000000 59

APASS = 000000 59

APRIOR= 000000 59

APTCSU= 000040 2424 24264

APTENV= 000001 2419 2424 24264

APTS1Z= 000200 9N 24264

APTSPO= 000100 2424 24264

QRO RARLAC R

LX)

AP AAAAAAA

L R K.




CVMNA-A

CVMNAA .

AROUND
ASKC
ASWREG=
ATESTN=
ATMSG
AUNIT

BEGINC
BEGINL
BEGINM
BEGINN
BEGINP
BEGINW
BEGINZ
BEGL
BEGZ
BITPNT
BITO
BITOO
BITO1
BITO2
BIT03
BITO4
BITOS
BITO6
BITO07
BIT08
BITO9
BIT1
BIT10
BIT11
BIT12
BIT13
BIT14
BIT15

BITZ
BIT3
BIT4
BITS
BIT6
BIT7
BIT8
BIT9

LT T T T £ A 1 I T2 1 I £

"AD/MNCAM
CROSS REFERENCE TABLE

014150
012210
000000

000000
021056
000000
000000
000400
000000
020451
001510
001370
001372

012306
001556
011040
010122
003266
010376
011156
010614
011116
001626
010776
001564
001472
000001
000001

000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000

000004
000010
000020

000100
000200
000400
001000

DIAGNOSTI(
1643 1671
1345 1380

59

59
1481 1485

59

59

QLN 59

59
1262 22734
1614 337«
1214 653
1224 711
1383+ 1387
271 14144

52 1774
256 11974
259 10544
343N 1190
287 1108#
284 12234
262 11534
268 281

54 185
224 265
1794 1079
1544  1549%

214 506

ral

214

214

214

214

214

214

214

2R 2406

2R 2406

214 393

214 1899

ral 588

el s 1115

ray 1115

214 398

2 188
2113

Al 419

ral 424

2 415

ral M

214 243

21 450

214 390

ral 448

m 8
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17004
13934

22894

105

2140
706
73

181

2419
1248
1996
1989
1138
1160

401

327

579
608
593
407
512
587
£56

1408

107

2407~
740
744

2144

1136
1572
555

1337
2406

1172
533
429

1112

463
554
613
595

109

850
848

2421

1277
1573«
566

1354

2419
535
442

1335

499
593
614
612

mm

948
924

2402
567

1372

1325

453

1352

506
608

117

985
928

568

2406
533

1370

512
727

118 119
1227« 1232
946 1230+
535 554
526 551

120

1246*
1232«

565

1166

1283«
1250+

628

2131

1364+
1256+

1325

SEQ 0103

1385
1284+

1429




CVMNA-A MNCAD/MNCAM

CVMNAA P11

BPTVEC=
BUF FER

BUFF1
BUFF2
BUMPAD
BYPASS
810
811
CCHAN
(H
CHAN
CHANL

CHE CK
CHKIT
CH1

CH2

CKSWR
CLEAR1
CLEAR?2
CLKBPR
CLKCSR
COMPAR

CONVCD
CONVRT
CONVR1
CONVRZ2
CONVR3
CONVTC
CONV15
CR
CRLF
CRWR
ce

3

DAC

DASH
DDISP =
DECPNT
DECTYP
DELAY
DELAY1
DELAY?
DELAY3
DELAY4
DELCLR
DELY =
DF1

DH1

DHZ2

000014
031604

023027
023055
012410
012562
016002
016036
021143
021011
021113
001444

104414
104415
001432
001434
104410
013474
013540
001406
001404
015502

015366
015352
013624
013740
014054
015360
015664
000015
000200
021463
022765
022773
001464

020765
177570
024545
016052
001466
013622
013736
014052
013416
015254
104420
024642
024312
024356

CROSS REFERENCE TABLE

DIAGNOSTIC
Pal
1593 1631«
1859 1860
1794 23334
1882 23434
119 1200
16448 14574
20224 2023
20324 2033
1054 1108
1162 2285~
1918 22924
1434 478«
850~ 85¢
1560 1919
437 445
402 408
138#4 951«
1394 953«
2406 2419
15954 1597
16064 1608
1284 596«
1274 597«
360 377
830 1045
776 779
655 662
1621 16234
1649 16514
1677 16794
713 752
358 375
218 2424
bal ; 203
625 734
1803 1888
1885 23284
1514 862
1550« 1552«
1738 22834
21x 59
1745« 1778«
203948 2434
1524 1036«
208« 213«
209« 2l4x
210« 215«
1579# 1580
1792 1804
213 214
76 83
74 23834
93 23844

1633+
1861

1206

22954

488«
885
1924+
454
612
955#
956+
24314

657
19494
19264

670

857
19894

2424
23274

866
1553

1N
23904

1040+
16224
16504
16784
2436
1889
215
89

MACY11 27(654)

1659+
1883

1217

706~
910«
1926
464
616
975
961

664

680

886

1084

891
1572«

1613

18994
24364
95

N 8
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1661+
1886

14334

708+«
913
1964+
473
420
977
975

672

688

962

1139

895

1700+

98

1687« 1689+ 1707
24384

711 718« 749+
915 917« 920
2396

559 600 629
425 430 24334
978+ 1484 1486
978 979« 1480

682 690 698

696 1488 19234

19254

1295 23014

997 1001 1010

101 24004

1735

750
924

24324

1507
1502

714

1012

1811

757
930

753

1093

1823

775«
961+

781

1097

1825

791«
1056+

796

1506

SEQ 0104

1847

847«
1057

825

1511

Vnunwm
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CVMNA~A MNCAD/MNCAM
CROSS REFERENCE TABLE

CVMNAA. P11

DH3 024442
DHS 0246476
DH6 024522
DIFLIN 013424
DIFM 020235
DISPLA 001142
DISPRE 000174
DISY 030764
DOT 023643
DRVCSR 001410
DRVDIR 001414
DRVDOR (01412
DSWR = 177570
DT1 024552
T2 024566
D13 024606
DTS 024620
DT6 024632
DUMMY 001442
DWRF 017267
ECHAN 017126
EDGE 001470
EDGFLG 013164
EMTVEC= 000030
EM1 023733
EM2 023771
EM3 024031
EM4 024072
EMS 024133
EM6 026214
ENCOM Q017517
ERMSG 021606
ERR 013020
ERRADR 007770
ERRTOT 022721
ERRVEC= 000004
EVER 001506
EXTMSG 016534
EXTST 020330
FIRST 001422
FIXADR 012504
FIXONE 012510
FLAG 001460
FOUND1 022074
FOUND2 022117
GADBUF (001400
GAINS 020673
GAINSM 020734
GAINS0 020713
GCONVT 015550
GETDAT 015032
GHLF 020656
GNS FER 22222
GSTREG 001376

DIAGNOSTIC
81 87
98 23864
101 23874
989 15844
733 22684
Son 191+
Lon 191
1598 1718+
250 23754
1294
1314 1252
1304 613«
214 59
75 23954
94 23964
82 88
98 23984
101 23954
1424 792+«
233 22464
1228 2242M
1534 858«
86/ 896+
214 191~
73 23774
80 23784
86 23794
92 23804
98 23814
101 23824
1416 1424
366 383
1492 14954
851« 880«
2134 23254
214 191 =
1604 249+
2130 21314
622 22694
1344  1604%
1434 14494
217 336
1649# 280~
318 23124
321 23134
1254 1976
1119 22794
1125 22814
1122 22804
355 372
18504 1858
1116 22784
203 2431
1248 1967+

2385~

1174+
1795
1258

614+
9

23974

856«

887«
973«

22554
801

10174
293
314

1730

1223
1790

19634

2432
1974+

MACY11 27(654)

2406+
24374

727

885«

963
1518

877
1501

312«

326%
1732«

14504
1845

2433

B 9
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2419

1057+

994 »
15244

906

313«
327~

2434

1502+

998«

1080

1450~
329

2435

PAGE 47-4
1507« 1555
1090+ 1094~ 1516 1565

1104 1495 1751 1768

2406%
33 334

2436

1782

1840

SEQ 0105

23054

s
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CVMNAA P11

GTSWR = 104407
GVECT 001402
HAFMSG 021776
HALF 014476
HEADS 022642
HIDLY1 013704
HIDLYZ2 014020
HIDLY3 014134

HT = 000011
HUNS 024544
1GND 021424

INITVT 023075
INRNGE 014214
IOTRD 016612
10TVEC= 000020
IVOLT 021523
KBVECT 001374
LAST 014330
LEND 007666
LESS 015770
LF = 000012
LINEA 022621
LOAD 015232
LOADY 015750
LOADO 015236
LODLY1 013676
LODLYZ 014012
LODLY3 014126
LOZ 015230
LSB 021021
LSBMSG 020756
MADR 017425
MASKNM 001512
MAX 001500
MAXTST 015130
MDASH 017347
MDIF 017373
MEND 022045
MESGD 022750
MIN 001474
MINUS 017343
MLS8 023010
MLSBAT 023016
MNCADO 001332
MOFSET 022775
MPRMP 017413
MSE 017353
MSG16 022247
MSG18 022143
MSG20 022203
MSG21 022574
MTEST 002470
MTESTO 002532
MTEST1 002536

I

CVMNA~A MNCAD/MNCAM
CROSS REFERENCE TABLE

DIAGNOSTIC
203 276
1264 1971«
1779 23104
1771 17734
1154 23234
1629 1638
1657 1666
1685 16946
214 2424
2048* 2061«
1069 23004
202 234594
1714 17174
47 312
214 191
1083 2302#
1234
1728 1741%
986 988
2017 20194
ral i 2424
1833 23224
1884 1887
1798 1800
18924 1896
1627 16374
1655 16654
1683 16934
1846 18904
1479 22874
1740 2282#
1414 22534
16284 1435«
15784 1866~
1869 18714
1312 1386
1327 22514
1202 23114
2139 23264
1554 1865+
1521 1992
1025 23304
1916 23314
1044 1442
794 23294
1329 22524k
1323 22504
1793 23174
188" 23144
1584 23164
1810 23214
2314 273
228 239
226 242K

24314
1972%

16394
16674
16954

2062

1450

9904

18914
1894

1437
1871

1395

1868
2041

1444

2414
277

MACY11 27(654)

2064~

21664

20134

1451+
1873+

22494

1870+
2247H

289

c 9
19-SEP-78 08:51

2068«

2407
1877

1876

1430

2075

2408

PAGE 47-5

23894

SEQ 0106

™ ™~
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CVMNA-A MNCAD/MNCAM

CVMNAA P11

MVCT
MOL S8
NAR
NARMSG
NARROW
NBEXT
NEXT
NMBE X T
NO]JMP
NOIMSG
NOITST
NOTNAR
NOTNEW
NOTOK1
NOTOK?
NOTOK 3
NXTCMP
NXTCVT
NXTSTA
NXTY1
NXT8
OFFERR
OF FOK
OFFSET
OF SET
OKAYD
OKAY1
OKAYZ2
OKAY3
OKMSG
ONES
ouT
OUTMSG

017461
021336
014404
021645
001420
001436
013604
001440
007366
017154
006612
014250
014714
013670
014004
014120
015114
013304
014656
014612
015076
006416
006434
007670
017237
016076
013714
014030
014144
021132
024547
001504
021743

PC -%000007

PEAK
PERCNT

PIRQ =

PIRQVE=
PKNOI
PLUS
PLUSRZ
POS
POSITV
POSNOI
PRIME1
PRO =

001456
001502
177772
000240
021077
014676
015756
016064
021604
015322
023127
000000

(ROSS REFERENCE TABLE

DIAGNOSTIC
1421 22544
1088 22984
1754 17564
1758 23074

1334 1603+
1604 1433
16164 1699
1414 334
838 9344
839 22434
837 8394
1721 17274
1820 18254
16354 1641
16634 1669
16914 1697
18674 1875
15554 1569
18124 1826
17974 1802
18634 1880
799 8014
800 805#
793 994n
786 22454
2044 20464
1632 1634
1660 1662
1688 1690
364 381
2046 2053+
159# 1601«
1765 23094
214 197
637% 787«
899+ 907«
1051« 1074~
1200 1203+
1345« 1380«
1523« 1536+
1889+ 1890«
2402« 2415«
1484 891«
1584 1544+
2N
214
897 22914
1817 18194
2014 20164
2040 204634
1023 23044
1913 19154
241 23654
214

1722+
1447+

335+

1237

1074

1636
1664
1692
805
2054
1715«

217x
793«
933«
1075+«
1205«
1389+«
1585«
1894«
2419«
895«
1545«

MACY11 27(654)

1756
1456+

1224+

16424
16704
16984
873
2056+
1760

221«
795
938+
1076%
1206*
1410~
1752+
1897+
2420%

1546~

0D 9
19-SEP-78 08:51

1773

1456

902
2070+
1763

336«
802«
965%
1099«
1212«
1475«
1769
1910«
2421
900
1547+

2137

1493
23924
1766

341
837«
967«
1100~
1213~
1476x
1787
191/
2424«
904
1548+

PAGE 47-6
1755 1772
1775

358« 367«

840= 861=

G74x 989«
1187« 1189«
1214 1216~
1482% 1494«
1792 1798«
1920« 2008+
2426*

1570

1786

375«
865«
990~
1190
1217%
1496+«
1800«
2035«

1844

384«
870%
1003«
1191«
1223+
1698«
1804 *
2089+

22944

503«

878«
1014+
1197«
1237+«
1505«
1841+
2130+

530

890+
1016
1198«
1273«
1510+
1884«
2143

SEQ 0107

623«
894 »
1026+
1199+
1299+
1513«
1887+
2214%

Y]

™
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CVMNAA . P11 CROSS REFERENCE TABLE SEQ 0108

PR1 = 000040 21

PR2 = 000100 21

PR3 = 000140 21

PR, = 000200 2a

PRS = 000240 21n

PR6 = 000300 21n

PR7 = 000340 21

PS = 177776 21

PSW = 177776 2In

PWRMSG 027344 2421 24224

PWRVEC= 000024 21 191x 2421+

QUEST 017345 288 1399 22484

RBEG 001634 178 1894

RBEG1 001640 187 1904

RBEGZ 001620 53 183 1864

RDCHR = 106411 2402 24314

RDLIN = 104412 2§§? 251 626 735 768 1059 1070 1085 1140 1264 1296 1400 24604
f 4

RDOCT = 104413 1055 1109 1226 1229 1417 1425 24314

READ 014166 1708%# 1742

RELACC 014642 1791 18084

RESVEC= 000010 21n 204 205+ 216*

RET 013162 1519 15234

RETERR 005404 645 647N

RETURN 001540 1704 1164 1556 1934 1971

RET1 001550 1724 1614

RET? 001554 171 1734

RMS 001454 1474 862+ 866* 869 871 875x

RMSNOI 021063 868 22904

RNA 001446 1444 218« 1590

RNSB 001450 1454 219« 1591

RNC 001452 1464 220% 1592

RO %000000 214 179+ 180« 181+ 182+« 183~ 184 » 185 206+ 207+ 235% 237+ 23R

252+ 253+ 254 257 260 263 266 269 272 274 278 282 28.

L48n 451« 456% 472+ 556+ S57% 562% S75% 595« 598« 612~ 615« 740
741 743 745 747 749 945 948+ 950« 951 952« 953 1060« 1061

1063 1110« 17111« 1112« 1113 1158+ 1159« 1163 1165«  1166% 1167 1171« 1174

1177 1252% 1253« 1254 1258+ 1259+ 1260 1269« 1270« 1271 1274 1305+« 1310~
1314« 1321 1325 1333« 1334+ 1335+« 1336 1348« 1349 1351« 1352« 1353 1359«
1360« 1366 1367 1369« 1370« 1371 1377« 1378+ 1396+ 1397« 1398 1401« 1402+
1403 1405 1437« 1438« 1467« 1469 1471% 1472 1473 1526« 1528 1530 1531
1532 1551« 1567« 1570 1579* 1593« 1595+ 1598+ 1606+ 1609« 1610+ 1611+ 1612
1619« 1620+ 1622« 1626« 1628 1630« 1631+ 1633« 1637 1647«  1648% 1650 1654+
1656 1658+ 1659+ 1661~ 1665 1675«  1676% 1678« 1682+ 1684 1686« 1687« 1689+
1693 1706 1741« 1776« 1780 1795« 1797 1811« 1812 1815« 1822 1825 1847+
1850 1856* 1859+ 1864 1867 1883« 1886« 1892 1893 1903+« 1905« 1923+« 1924

1926« 1927« 1928+« 1929 1930* 1931+  1936%  1940x 1953« 1954« 1956+ 1957 1963+
1964 1965« 1967 1968+ 1969+ 1973« 1977«  1996x 1997 2001~  2130%  2404* 2420+
2421%  2424x  2425%  2426% 2431«

R1 -%000001 21 1178« 1179+« 1304 1311 1313« 1316« 1317 1319« 1320 1330« 1331 1333
1344 1347« 1348 1362« 1364 1365« 1366 1382+« 1383 1394 1396 1622« 1423
16436% 1440 1442 1443~ 1444 16468+ 14
1554« 1568+« 1594+ 1596+ 1599« 1607+ 16
1707« 1708 1734 1796« 1801+ 1808+ 18

16471 1527+« 1528+ 1529+« 1530
39« 1642+ 1667+« 1670« 1695« 1698+
1816 1848+« 1857+ 1862+« 1879«

len Nam

-»

mnn>>

tAININ
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CVMNA-A MNCAD/MNCAM
(ROSS REFERENCE TABLE

CVMNAA P11

R? -%00000¢2

R3 -%000003

Ré -%000004

RS X00C005

R6 ~%000006
R7 =2000007
SADTST 020044
SARSUB 013224
SCHAN 017076
SCM 020551
SDDIF 020171
SDSE 020125
SEL 021231
SETCH 021034
SETINT 013166
SETMSG 017204
SET1A 013036
SHIFT 013406
SKIPST 001424
SKPMSG 021623
SLASH 021130
SP =2000006

SPACE 021014
SPREAD 001462
SRM 020577
STACK = 001100

DIAGNOSTIC
1891+ 1895+
26200 2621+

21 812
1168+ 1181«
1710% 1711+
1760+ 1763«
1851+ 1852+
2003« 2004+
2043 2045+

210 357+
1520v 1522
1827+ 1828+
1873 1989
2034 2402+

21 777
1563 1591+
1876+ 1878

214 355

688+ 690+
750 752+
859+ 863«
959 962+
1617 1645
1877« 1878

218 191+

214
1296 22654

859 863
1225 22414
1114 22754
1291 22674
766 1293
1058 22964
1483 22884
503 530
937 2244k
965 967
1571 15734
1354 1605+
1748 23064
1835 22934
210 170
319s 324
540 545w
1050« 1056
1230 1266+
1409« 1415+
1522+« 1586+
2215% 2218+
2629+ 2431«
359 376
1504 479+
1130 2276w
210 191

1904 *
2425%
822+
1506+
1712+
1773
1853
2005+
2050
374x
1600+
1829+
1991«
2421+
780
1616
2421«
360~
696+
753«
881+
995«
1672«
1923

888

22664

15264
15014
1725x

172+

338«

546+
1060
1267«
1418
1737+
2220+

1035
489+

MACY11 27(654)

1907«
2426+
869+
1511«
1713
1774
1854«
2013
2052+
809«
1640*
1830+
1993«
2425%
810+
1644+
2428~
372
698«
776*
882+
999«
1673«
1946+

892

17646

191«

339«

624+
1071
1269
1420
1834+
2402«

1176
1950+

F 9
19-SEP~78 08:51 PAGE 47-8

1952+
2429+
898«
1590+
1717+
1775~
1855+
2015«
2083«
819
1668+
1831
1997
2428«
816
1645«

377«
709«
779«
883
1045«
1674«
1949

995

1749

204 *
351«
627
1086
1297
1423
1837«
2404 *

22864
1957

1954

964«
1616+
1718«
1776
1856
2016
2085~

821«
1696«
1838
2019+

818«
1646+

655+
710
781~
886+
1091~
1675
1950

999

1995+

969
1617«
1719
1797«
1863
2018+«
2086

824
1734+
1864+
2025«

829
1647

657+
713«
796~
888«
1095
1822*
1959

1091

216

500«
736

1141

1311 =
1428
2130~
2419+

1999

971+
1618«
1720
1799+
1874
2019
2404«
1030«
1735+
1865
2026+

972«
1673

662+
714
825+
892+
1488+
1823+
1960+

1095

235

501

769
1149+
1320+
1449+
2135«
2420

2000+

972
1619
1723
1812+
1892+
2020«
2421
1032+
1736+
1866
2027«

16491
1816«

664>
719
830+
928+
1503«
1824+
1963

1503

2080«

Q77
1644
1727
1813«
1912
2021+
2425
1073+
1737
1867~
2028+

1559~
1818«

670%
Thlr
852+
929+
1508+
1834
1983+

1508

245+

518

841+
1156+
1387+
1484+
2166
2424+

208¢+

Q79
1672
17466
1814
1914
2024

1089
1809+
1868

2029+

1560+
1819

672+
745%
853«
930
1544
1836+
2621+

15444

252

519+

939
1163«
1394
1490+
2173
2425+

2087

981«
1708«
1756+
1831«
1994 «
2039

1516+
1819
1870
2030+

1561+
1821

680+
746+
854
957«
1575%
1837
2425+

304

527«
1015
1177+
1398+
1512«
2209
2426+

SEQ 0109
2404+

1021+
1709+
1759~
1850+
1999+
2042+

1517
1821+
1871
2031~

1562+
1860+

682+
747
857+
958+
1592«
1861+
2428+

310

528+
1049+
1227
1401
1517+
2210
2428+




CVMNA-A MNCAD/MNCAM
CROSS REFERENCE TABLE

CVMNAA P11

STATE 020771
STD 006240
STKLMT= 177774
STREG 001352
SWM 020630
SWDIST 014560
SWR 001140
SWREG 000176
Sw0 = 000001
SW00 = 000001
SW01 = 000002
Sw02 = 000004
Sw03 = 000010
SW04 = 000020
SW05 = 000040
Sw06 = 000100
SWw07 = 000200
Sw08 = 000400
Sw09 = 001000
SW1 = 000002
SW10 - 002000
SW11 = 004000
sw12 = 010000
swi3 = 020000
SW14 = 040000
SW1S = 100000
Sw2 = 000004
SWw3 = 000010
Sw4 = 000020
SWS = 000040
Swé = 000100
SWw7 = 000200
Sw8 = 000400
SWw9 = 001000
TBITVE= 000014
TCHAN 017721
TCHANL 011446
TCHK 010014
TEMP 001426
TEMPT 001430
TENS 024546
TEST 005362
TESTAD 002772
TESTID= 104417
TESTIT 005354
TESTRZ 016116

DIAGNOSTIC
1733 2284n
679 7714
Fal
1144 391«
490 491
552 555«
603 609~
1167« 1169+
1372 1374~
1929« 1937«
1134 2277#
1785 17904
504 191~
SO 19
pal ;
pal
pal 2
pal s
il
214
pal ;
214
bal
24
pal
21
pal
214
214 299
ral
214
pal
2
Al
hat ]
2
24
21
2n
al
pal
1384 1393
1203 1214
1030 1076
1364 331
1002« 1021
1939 1942«
1374 186«
2047« 2057«
6434 2432
2914 1189
1117 1120
6428 2433
2050 2055

392
506+
566+
628+
1247+
1375
2234+

203
203

22614
12834
1100
357
1093«
1943«
189+
2058

1197
1123

2059

MACY11 27(654)

L34~
507
567
632+
1248
1442+
2395

299
2402

374
1097+
1944

198
2060+

1212
1126

2063
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442+
509
568+
642
1307+
1445
2396

1158

777
1098+
1945+

225
2069+

24354
2066

LG9«
510«
569
643
1308
1446
2397

1160

780+
1490
1951

23914

653
521«
576+
811«
1336+
1452+
2399

1172

B24*
1635+«
1966+

459+
533
579«
813
1337
1557+

1899

829+
1640+
1976«

460
534
580+
814
1353~
1563+

2402+

858
1663
1979«

L69

536+

581
1113~
1354
1612+

2406

887
1668+
1980+

470

5641+

587+
1142
1356
1623«

2419

963
1691+
1581+

480+

548+

588
1143
1357
1651+

2421~

997«
1696+
1982+

SEQ 0110

481

550+

594«
1153«
1371«
1679+

1001«
1933~
2398

™y
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CVMNAA. P11 CROSS REFERENCE TABLE SeEaQ 0111
THOUS 024543 2049+ 2065+ 2067+ 2071 2073 23884
TKVEC = 000060 214 2402+

TM15 020433 371 22714

TOFF 007772 795 10214 1075 1099
TPRMP 010532 11384 2435

TPVEC = 000064 214

P15 020424 354 22704

TRAPVE= 000034 214 191+

TRFRO 017074 2173« 22384

TRTO 017072 2166% 2167 2168 2220 2226 22374
TRTVEC= 000014 214

TRY 013262 15514 1574

TSTAD 020000 1251 22634

TSTADM 020022 1257 2264LH

TSTDAC 007744 861 865 890 894 10104 1505 1510
TST1 003266 3444 346

TST1I0 003700 4,184

TST11 003714 4234

TST12 003730 4284

TST13 003744 4324

TST14 004002 440N

TST15 004034 LGN

TST16 004104 LS7H

TST17 004146 L67H

TST2 003424 265 3704

TST20 004176 L7648

TST21 004242 484 L86H

TST22 004320 495 L97H

1ST23 004500 5244

IST24 004654 5494

TST25 004734 5644

TST26 005024 5774

TST27 005110 5904

TST3 003516 348 350 382 3884
TST30 005174 6054

TST31 005406 6514 652

TST32 005464 6614

TST33 005514 6694

TST34 005544 6764

TST3S 005606 G874

TST36 005636 6954

TST37 005666 7044

TSTS 003604 4004

TST40 005774 712 7234

TST41 006240 730 732 765 7724
TST42 006326 7854

TST43 006440 804 807#

TST44 006566 8354

TST45 007366 9364

1ST46 007636 976 9844

TSTS 003620 LOLN

TST6 003650 4104

TST7 003664 414K

TST8 015142 1872 18744




CVMNA-A MNCAD/MNCAM

CVMNAA . P11

TYPBAD 014262
TYPBN = 104406
TYPDC = 104416
TYPDS = 104405
TYPE = 104401
TYPEDG 013122
TYPOC = 104402
TYPON = 104404
TYPOS = 104403
TYPOUT 016212
TYPRP 015314
TYPSET 012704
UNEXP 001516
UNITBD 001514
VARLT1 016372
VARLTZ2 016402
VECTOR 001360
VECTR1 001362
VECTR2 001364
VECTRY 001366
VLIN 0163¢6
VNP 016362
VNR 016360
VOLTS 020442
VSET 016364
VIABLE 016340
VTINIT 023114
VIMSG 017524
VIMSG1 017601
VIMSGZ 017631
VIMSG3 017550
vO 016322
V10 016326
vi00D 016334
V12 016330
V2 016324
v326 016336
v50D 016332

DIAGNOSTIC
CROSS REFERENCE TABLE
1716 1726
2141 26314
1024 1478
320 2130
202 203
366 371
801 805
1023 1025
1088 1104
1176 1183
1295 1298
1399 16407
1584 1589
1779 1782
1885 1888
2142 2213
2431
1482 15164
1615 2402
24314
624 789
1423 1480
24314
2051 20674
870 899
974 14784
1654 405
1634 624
2412«
2083 21174
2085 21244
1174 405+
1934~ 2218
1184 406
1194 531«
1204 532«
1838 21124
900 21104
371 2080
2007 22724
1401 21114
709 719
1909 23564
1298 2213
2219 22584
2221 22594
2217 22574
827 832
1047 20934
362 376
659 684
783 20924
666 674
798 20954

MACY11 27(654)

17304

1739
2136

231

376

839
1033
1108
1202
1303
1414
1733
1786
1909
2217

1917
2420

842
1484
19124

788

S04 *
2222%
505+
543+
543

21094

21004
22564

20914

20964
20944

692

o
W
(¥,

M) = b od e b 2k d b
PO N NS —
— b D =D =B ) —b
VO W OO S

24314

940
1490

841

516~
2226%

516
1462%

S44%

700
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A = b b b b o cd b
NN NN W= O
N =2 O H OO =N
—=OHO = WO

—
) =

939

1164+
2227+

517+
1463+
1464

716

1300

1644 %
2228
1460%
2223+
1465+

755

PAGE 47-11
1764 1777
250 288
625 733
877 897
1065 1069
1122 1125
1257 1262
1329 1339
1479 1481
1751 1755
1810 1833
2007 2041
2419 2420
1301 1311
1587 1737
1586 2395
1455x 1459«
2230

1461~ 1935«
2230x 2231«
2223 2225%
20974

1832

318

734

902
1072
1130
1263
1384
1483
1758
1835
2073
2421

1320
1834

2396

1460

2222
2232
2232+

1915

321

766

906
1080
1134
1285
1386
1485
1762
1840
2075
2424

1385
1837

2397

1462
2224%
2233«

2006

354

767

909
1083
1139
1291
1388
1493
1765
1844
2130
2425

——
OW
O~

2398

1464
2228«

2434n

359

786

937
1084
1154
1293
1393
1495
1768
1881
2134
2428

1394
2218

2399

1556+
2229+

SEQ 0112

794

942
1087
1162
1294
1395
1521
1772
1882
2139
2429

1398
2220

2409+

1614+




CVMNA-A MNCAD/MNCAM

CVMNAA. P11

WFADJ
WF CHK
WFTEST

WHICHU
WHICHV
WIDE
WIDMSG
WRAP
WRAPX
XADJ
YADJ
YE SNO
YORNO
$APTHD
$ASTAT=
$SATYC
$ATY1
$ATY3
$ATYL
$AUTOB
$BASE
$BDADR
$8DDAT

$BELL
$8IN
$CDW?
$CHARC(
$CKSWR
$CMTAG
$CM3 =
$CNTLC
$CNTLG
$CNTLU
$CPUOP
$CRLF

$DBLK
$OEVCT
$OEVM
$DOAGN
$OTBL
$ENDAD
SENDCT
SENDMG
$SENULL
$ENV
SENWM
$EOP
$EOPCT
$ERFLG
$ERMAX

016266
011254
001476

026572
026564
001416
021704
005406
005666
021322
021567
017745
020476
001000
L4 2 82 44
030142
030116
030124
030134
001134
001244
001122
001126

026134
030664
001250
027666
025206
001100

000000
026140
026152
026145
001216
001165

030106
001200
001246
016510
030076
016500
016446
016517
016514
001210
001211
016412
016440
001103
001115

CROSS REFERENCE TABLE

DIAGNOSTIC
221 2080+
1187 1198
1564 177«
761 845
623 787
367 384
1324 836«
1762 23084
6504 1205
654 7034
1072 22974
1087 2303«
232 1407

1263 274K
S8#

2426

2426

24264

2424 24264

24619 2426H
Son 203
594 2N
S5O8
504 291«

570« 571

2397

24024

24294«

SOn

2424Mx

24024 2431
5o 191
SO

24024

26024

246024
Son
SO 23

2419 2420

24254
50
SOn

21304

24254
56 203

191 21304

2130#

21304 2142
Son 203
S9# 191

311 325

191« 21304
59# 166+
SO 191

1213
188+
918
840
802
911

1216

22624

222
1415

294
583«

844
2424

21304

297
2424
1194

2406+
2406+

12444

227 236+
943 1244
938 1299
878 907

1236 1602+

618 2402
1420« 1452
295+ 392+
584n 643
909 942
2419
2419 2424
2426
1209 1220
2419+

240«
1288
1475
1496
1729+

1453

393«
644

1033

2426
1239

— b —d s
NNV
V0o & —
oronrnoos

1454

394
1145#

1183

21304
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347
2081
2214
1769
1774

483+
1146%

1285

591

24084
1783

1303

606

1841

494
1951«

1339

610

24074

509+
1952

1388

677

2419

534«
2395

1589

SEQ 0113

724

S69
2396

2402




CVMNA-A MNCAD/MNCAM

CVMNAA . P11

$ERROR
$SERRPC
$SERRTB
$ERRTY
SERTTL

SESCAP
$ETABL
$ETEND
SFATAL
$FFLG

$FILLC
$FILLS
$GDADR
$GDDAT

$GET42
$GTSWR
$HD =
$HIBTS
$HIOCT
$ICNT
$ILLUP
$INTAG
SITEMB
SLF
$LFLG
$L_PADR
$LPERR
$MADR1
$MADR?2
$MADR3
$MADR4
SMAIL
EMAMS 1
SMAMS 2
SMAMS 3
SMAMSS
$SMBADR
SMFLG
SMNEW
$MSGAD
$MSGLG
SMSGTY
$MSWR
MTYP1
MMTYP?2
SMTYP3
MTYP4
SMXCNT
SNULL

SNWTST=

026626
001116
001252
027016
001112

001162
001210
001252
001172
030362
001156
001155
001120
001124

016470
025276
000000
001000
026302
001104
027336
001135
001114
001166
030361
001106
001110
001222
001226
001232
001236
001170
001220
001224
001230
001234
001002
030360
026170
001204
001206
001170
026157
001221
001225
001231
001235
026562
001154
000001

DIAGNOSTIC
CROSS REFERENCE TABLE
19 24194
Son 2395
SO 2420
2419 24204
594 248~
2135 2419~
So# 165
SO
58 SOu
S8 2426
24264
598 2424
SO 2424
SO
SO 390«
(33 450«
578« 593«
1953 2395
21304
24024 2437
20
584
26044«
598 2406+
242N
SO 2402«
SO 2419«
SO 2402
2426H
594 191~
594 191«
594
S59#
594
594
58 594
594
594
S59#
594
584
2426/
24024
504  2426x
5904  2426x
SO  2426*
24024
594
59#
SO#
504
24064
594 2424
344K 3704

MACY11 27(654)

2396

368+
168«

N

458+

594
2396

2420
2419

344n
346n

191

3884

2397

385+
191+

394
468
608+

2424

498
652+

203

4004
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2398

803«
2406+

397«
477
609

525*
738«

2406

4044

2399

879«
2419

398
487+
642

652+«
2406+

2419

4104

2419»

908«

401+
494
644

737«
2419

2424

G144

2420

1497+

407+
511+
1715+

2236

4184

1753« 1770%
411« 415«
512x% 535«

1128 1132

2406~
4234 L28A

1784« 1842+
419= L24*
554« 565«

1138« 1147
4324 4404

SEQ 0114

2132

429+
571
15949+

La74
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CVMNA-A MNCAD/MNCAM DIAGNOSTIC PAGE 47-14
CVMNAA . P11 CROSS REFERENCE TABLE SEQ 0115
LS574 L67H W76 L8864 4974 524N S4LON 5644 S77H 590# 605# 651# 6614
6694 6764 6874 6954 704m 7234 7724 7854 8074 8354 9364 o844
$OCNT 030606 24284
SOMODE 030610 24284+
SOVER 026546 24064
$PASS 001176 So# 191 = 247> 349 620 729 987 1286 2130 2211 2406
SPASTM 001006 S8«
SPWRAD (027332 2421H
SPWRDN (027172 191 242
SPWRMG (027326 24214
SPWRUP 027244 2421
SQUES 001164 So# 1065 2602 2419 2624
$RDCHR 025550 24024 2431
SRDODE(C= wewwax ) 2431
$RDLIN 025640 24024 2431
$SRDOCT 026202 2404n 243
$RDSZ = 000040 24024
SRTNAD 016512 21304
SR2A = wxswnx | 2431
$SAVRE= waswxx | 2431
$SAVR6 027342 YAl A
$SCOPE 026304 191 24064
$SETUP= 000137 60 191 203 2130 2402 2406 2419
$STUP = 177777 604
$SVLAD 026512 24064
$SVPC = 000214 SN
$SWR = 165400 5% 20 22 59 191 344 370 388 400 404 410 414 418
423 428 432 440 447 457 467 476 486 497 524 549 564
S77 590 605 651 661 669 676 687 695 704 723 772 785
807 835 936 984 2130 2406 2419 2421
$SWREG 001212 594 191
$SWRMK= 000000 22 2406
$TESTN 001174 594 24606%
$TIMES 001160 594 191» 344 370~ 432« 441 447 457« 497« 524 605 * 651« 661+
669 676% 687 695« 704« 723 726« 772« 785x 808« 835« 936+ 984«
2130% 2406~
$TKB 001146 SO# 1043 2402
$TKCNT 024652 24024«
S$TKINT 024720 197 24024
$TKQEN= 024720 24024
$TKQIN 024654 24024«
$TKQOU 024656 24024«
$TKQSR 024660 24024
$1KS 001144 21%?1 2263' 436 444 % 463x 499« 526% 551« 764x 1037« 1038 1044 1265+
*
$TKSRV 024770 24024
$TN = 000047 o 20 3444 345 365 3704 382 3884 389 4004 404N L0 L14¥
L1184 423 4284 4324 440 447N 4S74 L67H 4764 484 4864 495 4978
524# 5494 5644 5774 5904 6054 6514 652 6614 6694 6764 6874 6954
704m 705 712 7234 730 732 765 7724 773 785#4 804 807# 8354
9364 976 9844
$TPB 001152 SO  2024%  2034% 2424«
$TPFLG 001157 So8 2424 ]
$TPS 001150 594 2022 2032 2424




CVMNA-A MNCAD/MNCAM

CVMNAA P11

STRAP
$TRAP2
$TRP =
$TRPAD
$TSTM
STSTNM
STTYIN
$TYPBN
$TYPDS
STYPE
$STYPEC
STYPEX
$TYPOC
$TYPON
$TYPOS
SUNIT
SUNITM
SUSWR
$VECT1
SVECT?
$XTSTR
$$GET4=
SOF ILL
$40CAT=

.SASTA=
X =

030666
030710
000021
030722
001004
001102
026074
030612
027672
027410
027622
027670
030410

AANRER

051604

AR R

001000

CROSS REFERENCE TABLE

DIAGNOST]C
191 243\
2431w
243 24324
243
S&a
SON 345
246024
2620N 2431
2425H 2431
193¢ 194
2402 2L24n
2424
24288 2431
24288 2431
24288 2431
Son 292%
S84
S5O
SO 1422
SOn
24064
21304
24284
2406 2419
264 314
2130 23934
2426
S84

24334

389«

195+

296+

1428+

42
246024

MACY11 27(654)

2434n

651+

196+

301

1429+

L3N
2406

M9
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24354

705+

2424LA

305

1455

LON
2419

24364

773«

2426

319

4L8n
24204

2130+

2431

322

S64
2421

2174

326

S7H
2424

2406+

329

584
24254

2419

333«

So#
24264

2215

191
24374

2398

2034
24384

SEQ 0116

207




CVMNA-A MNCAD/MNCAM

CVMNAA P11
ASC1Z 8#
BERROR 24164
COMMEN 2
DUMWRN 64N
ENDCOM 2N
ERROR Fal)
465
693
ESCAPE ral
GETPR] 214
GE TSWR 2
MULT 2n
NEWTST 2\n
467
695
POP 2
PUSH 214
REPORT 21
SCOPE 214
476
704
SET 124
SETPRI 2
SETTRA 24314
SETUP 21
SKIP 21
380
645
846
944
1041
1249
1332
1406
SLASH 2
SPACE 2\n
STARS ral
440
669
2406
SWRSU 214
TRMTRP 24314
TYPBIN 2n
TYPDEC 21
TYPNAM 214
TYPNUM 214
TYPOCS 21#
1522
TYPOCT 214
TYPTXT 2\n
$SCMRE SOn
SECMTM Son
$SESCA 24
SENEWT el

2419

167
474
0N
165

203#

344
476
704
2404
2404

370
486
723
652
2402
2432
191
255
382
678
849
947
1042
1255
1338
1408
2176

56
447
676

2419
1914

2130
203
624

1737
1415

344

DIAGNOSTIC

309
485
717

370
486
723
2421
2421

388
497
772

2433
258

707
855
949
1048
1261
1343
1900
2207

58
457
687

2420

2420

1163
1834
2402

370

CROSS REFERENCE TABLE

332
496
756

388
497
772
2425
2425

400
524
785

2434

261
484
712
874
954
1062
1272
1346
1902

59
467
695

2421

1177
1837
2420

388

N 9
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396
513
784

400
524
785
2426
2426

404
549
807

2435

264
495
720
876
960
1064
1275
1350
1990

344
476
704
2424

—
O'W
——a
O —

400

403
538
828

404
549
807

410
564
835

2436

267
514
721
884
976
1066
1289
1355
1998

370
486
723
2425

1320
2218

404

409
560
833

410
564
835

414
577
936

1385
2220

410

=2 \N
— N
00 (NN

614
577
936

418
590
984

273

728
905
982
1078
1292
1361
2063

400
524
785
2428

1387

414

586
1

418
590
984

423
605

275
589
730
914
986
1101
1306
1363
2072

404
549
807
2429

1394

418

421
601
1124

423
605

428
636

279
592
732
916
1011
1102
1315
1368
2082

410
564
835
2431

1398

423

626
630
127

428
651

432
661

283
607
742
919
1013
1129
1318
1373
2084

414
577
936

1423

428

431
660
2177

432
661

440
662

286
611
751
921
1022
1133
1322
1376
2088

418
984

1480

432

438
667

440
669

447
676

348
617
762
923
1031
1148
1324
1379
2212

423
2130

1684

440

446
675

447
676

457
687

363
619
765
925
1034
1161
1326
1381

428
651
2402

1490

647

SEQ 0117

455
685

457
687

467
695

365
621

931
1039
1245

1328
1404

432
2404

1517

457




CVMNA-A MNCAD/MNCAM

CVMNAA . P11

L67

695
$ESET 2431
$SSET™M 191
$$SK]P 2\»
.EQUAT n
.HEADE 4
.SETUP o
. SWRHI o
.SWRLO 224
LSACTY 104
.SAPTH 10#
.$APTH 104
.SAPTY 104
.$CAT( 78
.S(MTA 74
.SEOP 74
.SERRO 4
.SERRT o
.SPARM B4
. SPOWE 84
. SRAND 10#
. SRDDE 74
. SRDOC 10#
-SREAD 8#
.$SAVE 8#
.$SC0P 84
.$SPAC On
-.$SWDO 9%
.$TRAP on
.$TYPB 8#
.$TYPD 104
.$TYPE 4
.$TYPO 8#

476 486
704 723
2432 2433

365 382
21
20
60
22

56

Sou

58
2426

59
2130
2419
2420

2421

2404
2402

2406

2431
2429
2425
2424
2428

DIAGNOSTIC
CROSS REFERENCE TABLE

497
772
2434

484

MACY11 27(654)

526
785
2435

495

549
807
2436

712

B8 10
19-SEP-78 08:51

564 577
835 936
730 732

PAGE 47-17
590 605
984

765 804

651

976

661

669

676

SEQ 0118
687




CVMNA-A MNCAD/MNCAM

CVMNAA P11
ADC 1618
ADCB 2429
ADD 172
1362
1616
223)
ASL 397
ASLB 2425
ASR 746
1942
2410
BCC 2425
BEQ 191
914
1332
1638
19500
2428
BGE 820
BGT 872
BHI 1318
BHIS 742
8IC 237
1360
BI(B 253
BIS 243
1429
BISB 1974
BIT 299
8118 191
BLE 817
BLO 72
BLOS 2402
BLT 1714
BMI 228
BNE 171
283
645
1148
1474
1875
2402
BFL 348
970
2033
BR 178
617
980
1184
1448
2084
CLC 2429
CLR 168
468

1646

295
1365
1617
2233
1635

1438
1943
2426

203
921
1338
1643
1698
2429
1566
901
24606

393
1378
1270

327
1557
2067

588
2424
1728

732

2017
298
191
286
654

1161

1533

1880

2406
461

1144

2040
187
721
982

1192

1634

2172

177
6«77

CROSS REFERENCE TABLE

DIAGNOSTIC
1674 1712
587 646
1397 1409
1644 1645
2402 2404
1545 1546
1573 1709
1944 1979
223 273
91 947
1350 1361
1649 1655
2051 2072
1721 1869
1492 1571
453 499
1459 1620
1402
436 444
1562 1611
2068 2069
1160 1172
2426
1781 1820
751 925
2402 2424
315 317
199 201
300 302
678 707
1180 1182
1569 1574
1896 1906
2419 2420
471 482
1245 1290
2088 2402
191 203
728 760
1034 1042
1201 1207
1636 1662
2402 2404
189 19
478 479

MACY11 27(654)

1830

747
16440
1672
2420
1547

1710
1980

330
949
1368
1657
2130

2406
1958

526
1648

463
1928
2070
1248

1839
976

2406

244
489

1854

950
1443
1673
2424
1548

1711
1981

395
960
1404
1600
2133

2130

570
1576

551
2021
2420
1325

1872
2402

19-SEP-78 08:
1945 1982
1001 1049
1449 1458
1760 1774
2425 2426
1630 1658
1719 1736
2000 2001

484 495
988 1011
1406 1419
1671 1677
2138 2402
2402 2425
584 614
1993 2020
613 727
2031 2131
1337 1354
2044 2169
1039 1641
239 255
323 350
823 91?2
1275 1287
1608 1699
1941 1970
2425 2426
553 582
1376 1632
2425 2428
289 303
800 804
1077 1078
1292 1306
1692 1716
2419 2420
248 249
510 518

c10

51

PAGE &47-18
2005
1050 1097
1461 1463
1775 1814
2428
1686 1717
1824 1827
2003 2004
572 585
1013 1062
1427 1434
1683 1685
2404 2406
2428
628 759
2030 2130
764 1112
2402 2407
1372 1899
2175
1669 1697
258 261
399 452
916 919
1315 1322
1701 1724
1978 1990
2428
592 611
1660 1688
328 363
874 876
1081 1101
1324 1328
1726 1754
2421 2424
292 333
521 527

1138
1465
1855

2402

1828
2025

589
1064
1439
1694
2411

1146
2227

1166
2425

1989

1149
1506
1939

2404

1829
2026

607
1173
1519
1750
2419

1159
2402

1265
2428

1997

2425

599
1031
1343
1742
2055

762
1913

380
905
1105
1363
1785
2426

338
561

— —d
O\ N
~ -
OO

2420

1851
2027

849
1249
1621
1767
2420

1253
2404

1335

2406

270
616
1041
1355
1802
2059

815
1955

382
954
1131
1381
1843
2428

351
545

1316
1520
1999

2431

1852
2028

855
1261
1627
1791
2424

1259
2428

1352

2419

275
619
1129
1373
1826
2063

846
2014

514
966
1135
1408
1902
2429

433
548

SEQ 0119

1347
1552
2229

1853
2029

884
1289
1629
1846
2426

1314

1370

279
621
1133
1379
1858
2212

944
2023

539
968
1175
1441
2066

458
576




CVMNA-A MNCAD/MNCAM
CVMNAA P11

CLRB
MP

cMPB
DEC

DE(B
EMT
HALT
INC

INCB
107
JMP

JSR

578

1032
1158
1232

603
1155
1602
1994
2046

191

741

959
1518
1825

238
1271
451
1670
2052
2428

1901
186
882

1567

1722

2421
813

53
838
2143
217
657
776
863
974
1191
1299
1792
2426
179
206
293
3N
447
504
534
583
661
739
818
880
956
1044
1163
1236

DIAGNOST]C
CROSS REFERENCE TABLE
632 774
1224 1246
1603 1604
2015 2130
2047 2048
203 212
750 816
975 1012
1532 1565
1838 1868
254 257
1274 1403
557 598
1698 1700
2130 2402
2170 2419
203 280
908 910
1623 1631
1725 1729
2425 2426
2053 2057
54 224
922 926
2236 2402
221 336
662 664
779 781
865 870
989 995
1197 1198
1345 1380
1798 1800
180 181
208 209
312 313
392 401
448 450
505 506
535 543
593 594
669 676
740 743
821 824
885 887
961 963
1056 1057
1164 1167
1238 1247

D 10
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775
1266
1605
2234
2049

301

819
1128
1570
1871

260
1405
615
1741
2420

2421
296
917

1639

1732

2428

2061

256
932

355
670
787
878
999
1199
1475
1804

182
210
319
405
456
509
544
595
687
744
829
891
972
1060
1168
1250

791
1283
1606
2402
2056

304

848
1132
1628
1878

263
2054
822
1801

2424
368
952

1640

1753

2065

259
1016

358
672
793
886
1045
1200
1482
1841

183
213
326
406
457
511
346
596
695
749
835
896
973
1073
11
1252

792
1284
1635
2404
2060

394

854
1147
1637
1957

266
2058
1030
1857

385
958
1651
1770

2406

262
1079

360
680
795
888
1074
1203
1488
1884

184
214
339
407
472
512
550
597
704
772
841
898

1089
1174
1256

810
1304
1663
2406
2064

398

871
1254
1656
2016

269
2062
1179
1874

449
1040
1659
1784

2419

265
1103

367
682
796
890
1075
1205
1496
1887

185
215
344
4N
480
516
554
605
705
773
847
904

1090
1177
1258

51

PAGE 47-19
836 852
1305 1344
1691 1799
2420 2421
2402 2406
494 515
883 900
1260 1317
1665 1684
2043 2168
272 274
2071 2174
1181 1382
1879 1895
459 469
1142 1169
1667 1668
1836 1842
2424
268 271
1136 1194
372 375
688 690
802 825
892 894
1076 1091
1206 1212
1503 1505
1889 1894
188 191
216 218
345 346
415 419
483 487
517 519
555 556
608 609
706 708
777 778
850 851
928 936
979 981
1093 1094
1178 1188
1267 1269

957
1550
1809
2428
2425

571

915
1342
1713
2210

282
2406
1568
1907

718
1330
1687
2130

284
1220

964
1551
1903

2426
644
920

1349

1720

2402

285
2419
1579
1931

757
1356
1695
2402

287
1239

503
713
840
938
1100
1216
1585
2214

195
235
370
632
493
528
566
642
723
808
862

997

— b b
NP —
— b
-2 O\

1036
1595
1914

711
924
1367
1727
2406

329
2426
1596
1940

803
1374
1696
2406

311
1277

530
71
857
962
1187
1217
1752
2402

196
245
374
434
497
531
569
643
726
809
867
951
998
1145
1227
1319

SEQ 0120

1037
1€30
1933

719
930
1473
1780
2419

1061
2426
1607
1969

853
1457
1715
2412

325
1430

623
859
965
1189
1223
1769
2419

204
252
389
441
498
532
575
651
737
811
869
953
1021
1156
1230
1320




CVMNA-A MNCAD/MNCAM
CVMNAA P11

MOVB
NEG
RESET
RTI
RTS
SEC
SoB
suB
SWAB

TRAP
TST

TST8B

WAIT
LASCII

.ASCIZ

.BLKB
.BLKW
.BYTE

1333
1401
1454
1490
1554
1613
1734
1821
1865
1925
1971
2166
2406

191
2419

758
1233

190
2404

169
1581

341
1523
2420
2429

207

745
2425
1111
2431

168

349

736
1141
1790
2404

222
2022
1170

1336
1415
1455
1501
1556
1614
1737
1822
1866
1929
1972
2173
2408

203
2424

971
1234

242
2428

173
2074

637
1536
2424

1622

780
2426
1165
2432

200

522

761
1244
1845
2406

460
2032
1558
2259
2371

203
2256
2272
2287
2305
2325
2383

2437

624
1484
2334

DIAGNOSTIC
CROSS REFERENCE TABLE
1348 1353
1420 1422
1456 1460
1502 1507
1559 1560
1615 1619
1746 1756
1831 1834
1867 1870
1930 1934
1973 1995
2215 2218
2409 2419
3N 334
2425 2426
1818 1956
1235 1534
435 443
2429
N 196
2076 2208
933 990
1575 1890
2426 2431
1650 1678
866 895
1334 1351
2433 2434
203 225
537 542
769 845
1286 1288
1893 1912
2419 2420
470 481
2402 2406
1564 1624
2297 2298
2372 2373
2130 2241
2257 2258
2273 2274
2288 2289
2306 2307
2326 2327
2384 2385
2438
790 843
1490 1517
2335 2336
2350 2351

2349

MACY11 27(654)

b d d ke ek b
Q0 ~NONNV S BN

—
oo
~
(VY]

1935

1297
1959
2424

491
2420
1652
2300

2242
2260
2275
2290
2308
2328
2386

941
1522
2337
2352

1321
2013

2424
1680
2314

2243
2261
2276
2291
2309
2329
2387

1163
1588
2338
2354

E 10
19-SEP-78 08:

1366
1437
1467
1522
1590
1647
1773
1848
1877
1949
2019
2223
2424
1555
2431
2425
1653
2130

353
2406
1026
1920

1098
1610

297
606
943
1418
2039
2426
552
26425
1938
2317

2244
2262
2277
2292
2310
2330
2402

1177
1737
2339
2355

1371
1442
1468
1526
1591
1654
1776
1850
1883
1950
2045
2224
2425
1745

2428
1681

502
2419
1051
1946

1511
1927

305
610
969
1426
2050
2428
581
2426
1975
2318

2245
2263
2278
2293
2311
2331
2420

1302
1834
2340
2356

51

PAGE 47-20
1377 1383
1444 1445
1469 1470
1527 1528
1592 1593
1661 1675
1795 1796
1856 1859
1886 1891
1951 1952
2080 2083
2225 2226
2426 2428
1778 1926
2130

520 529
2421 2424
1273 1389
1960 1983
1572 1735
1965

307 310

620 627

985 987
1433 1472
2N81 2087
2431

618 814
2319 2323
2246 2249
2264 2265
2279 2280
2294 2295
2312 2313
2374 2376
2422
1311 1320
1837 1919
2341 2342
2357 2358

547
2425
1410
2008

1813

314
631
1010
1531
2132

1038

2365

2250
2266
2281
2296
2315
2377

1385
2130
2343
2359

1387
1450
1480
1550
1598
1689
1811
1861
1904
1963
2086
2230
2631
2034

647
2428
1476
2035

1823

316
653
1015
1723
2137

1143

2366

2251
2267
2282
2299
2316
2378

1387
2218
2344
2360

1394
1451
1484
1544
1599
1706
1812
1862
1919
1964
2130
2232

2402

1150
2429
1494
2089

1954

322
677
1043
1730
221

1308

2367

2252
2268
2283
2301
2320
2379

1394
2220
2345
2375

1396
1452

1549
1609
1707
1815
1863
1923
1967
2135
2402

2404

1157
2431
1498
2402

2167

324
724
1071
1749
2235

1357

2368

2253
2269
2284
2302
2321
2380

1398
2247
2346
2388

SEQ 0121

1398
1453
1487
1553
1612
1708
1816
1864
1924
1968
2140
24604

2406

1268

1513
2415

2419

347




CVMNA-A MNCAD/MNCAM
CVMNAA . P11

.DSABL
-ENABL
.FND
LENDC

EQUIV
.EVEN
-IF

.IFF

JFT
LIFTF
CIIF

2390
2402

2440
20
270
400
495
617
720
835
9N
1031
1148
1315
1363
1484
2082
2424
21
59
20
270
400
495
617
720
835
931
1031
1148
1315
1363
1484
2082
24624

275
410
514
621
723
849
944
1039
1163
1320
1373
1517
2088
2426
203
203
20

2391
2402

21
273
404
497
619
721
846
936

1034
1161
1318
1368
1490
2084
2425

203
2]
273
404
497
519
721
846
936
1034
1161
1318
1368
1490
2084
2425
22
279
414
524
624
725
855
947
1041
1177
1322
1376
1522
2130
2428
2402
2402

DIAGNOST]C
CROSS REFERENCE TABLE
2392 2400
22 36
275 279
410 414
514 524
621 624
723 725
845 855
944 947
1039 1041
1163 1177
1320 1322
1373 1376
1517 1522
2088 2130
2426 2428
2393 2402
22 56
275 279
410 414
514 524
621 624
723 725
849 855
944 947
1039 1041
1163 1177
1320 1322
1373 1376
1517 1522
2088 2130
2426 2428
56 58
283 286
418 423
549 564
645 651
728 730
874 876
949 954
1042 1048
1245 1249
1324 1326
1379 1381
1732 1834
2176 2207
2429 2431
2404 2406
2404 2406
59 191

22
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2402

58
283
418
549
645
728
874
949

1042
1245
1324
1379
1737
2176
2429

2420
58
283
418
549
645
728
874
949
1042
1245
1324
1379
1737
2176
2429

344
428
572
661
732
88¢4
960
1062
1255
1328
1385
1837
2212

2419
2419
203

2419

59
286
423
564
651
730
876
954

1048
1249
1326
1381
1834
2207
2431

2426
59
286
423
564
651
730
876
954
1048
1249
1326
1381
1834
2207
2431
165
348
432
577
669
742
903
976
1064
1261
1332
1387
1900
2218

624

2426

60
344
428
572
661
732
884
960

1062
1255
1328
1385
1837
2212
2¢(32

60
344
428
572
661
732
884
960

1062
1255
1328
1385
1837
2212
2432
191
363
440
585
676
751
905
980
1066
1272
1338
1394
1902
2220

1163

2428

165
348
432
577
669
4
903
976
1064
1261
1332
1387
1900
2218
2433

165
348
432
577
669
742
903
976
1064
1261
1332
1387
1900
2218
2433
203
365
447
589
678
762
914
982
1077
1275
1343
1398
1919
2402

1177

51

PAGE 47-21
2429
191 203
363 365
440 447
585 589
676 678
751 762
905 914
980 982
1066 1077
1272 1275
1338 1343
1394 1398
1902 1919
2220 2402
2434 2435
191 203
363 365
440 447
585 589
676 678
751 762
905 914
980 982
1066 1077
1272 1275
1338 1343
1394 1398
1902 1919
2220 2402
2434 2435
255 258
370 380
457 467
590 592
687 695
765 772
916 919
984 986
1078 1101
1289 1290
1346 1350
1404 1406
1990 1998
2404 2406
1311 1320

255
370
457
590
687
765
916
984
1078
1289
1346
1404
1990
2404
2436

255
370
457
590
687
765
916
984
1078
1289
1346
1404
1990
2404
2436
261
382
476
605
704
785
921
1011
1102
1292
1355
1408
2002
2419

1385

258
380
467
592
695
772
919
986
1101
1290
1350
14606
1998
2406

258
380
467
592
695
772
919
986
1101
1290
1350
1406
1998
2406

264
388
484
607
707
804
923
1013
1129
1306
1358
1423
2063
2420

1387

261
382
476
605
704
785
921
1011
1102
1292
1355
1408
2002
2419

261
382
476
605
704
785
921
1011
1102
1292
1355
1408
2002
2419

267
399
486
611
712
807
925
1022
1133
1311
1361
1480
2072
2421

1394

264
388
484
607
707
804
923
1013
1129
1306
1358
1423
2063
2420

264
288
484
607
707
804
923
1013
1129
1306
1358
1423
2063
2420

270
400
495
617
720
835
931
1031
1148
1315
1363
1484
2082
2424

1398

SEQ 0122

267
399
486
611
712
807
925
1022
1133
131
1361
1480
2072
2421

267

486
611
712
807
925
1022
1133
1311
1361
1480
2072
2421

273

497
619
721
846

1034
1161
1318
1368
1490
2084
2425

1415




{ VMNA-A MNCAD/MNCAM

CVMNAA P11
1423
2619
.1RP 60
667
687
2426
LIST 3
614
577
936
.MACRO 12
MCALL 14
MEXIT 59
NLIST 1
414
577
936
.PAGE 59
.REPT 39
.SBTTL 21
400
524
772
2240
LTITLE 20
.WORD 27
2421

ERRORS DETECTED:

1480
2420
344
L76
695

19
418
590
984

22

8

2
6418
590
984

22
404
549
785

2363

38
2624

0

CROSS REFERENCE TABLE

DIAGNOSTIC
1484 1490
2626 2431

370 388
486 497
704 723
21 22
423 428
605 651
2130 2402
59 64

9 10

21 22
423 428
605 651
2130 2402
29 56
410 414
564 577
807 835
2402 2404
44 &7
2626 2428

MACY11 27(654)

1517
2432
400
524
772

45
432
661

2406
191
21

37
632
661

2406

58
418
590
936

2406

49
2431

1522
2433
404
549
785

59
440
669

2419
2416
59

59
440
669

2419

59
423
605
984

2419

50

6 10
19-SEP~78 (8:

1737
2434
610
564
807

60
4467
676

2431
2431
191

60
447
676

2431

113
428
649
1053
2420

56

1834
2435
L14
577
835

191
657
687
24632

203

191
657
687
2632

176
432
651
1107
2421

58

51

PAGE 47-22
1837 1919
2436

418 423

590 605

936 984

203 344

467 476

695 704
2433 2434

203 344

467 476

695 704
2433 2434

19 203

440 447

661 669
1152 1186
2424 2425

59 2130

2130

428
651
2130

370
486
723
2435

370
486
723
2435

230
457
676
1196
2426

2237

2218

432
652
2404

388
497
772
2436

388
697
772
2436

290
467
687
1211
26428

2238

2220

440
661
2419

400
526
785

400
524
785

344
476
695
1222
2429

2402

2402

14
669
2421

404
549
807

404
549
807

370
486
704
1432
2431

2404

SEQ (123

457
676
2425

410

564
835

410
835

388
497
723
2150

2420




(VMNA-A MNCAD/MNCAM DIAGNOSTIC
CVMNAA . P11

*CVMNAA, CVMNAA/ (RF =( VMNAA
RUN-TIME: 30 17 3 SECONDS
(ORE USED: 27K

H 10
MACY11 27(654) 19-SEP-78 08:51 PAGE 47-23

SEQ 0124




