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1.0 ABSTRA(T

This diagnostic has three starting addresses:

200 Normal
204 Res*art .
210 Option checkout with tester connected

This diagnostic tests the MNCAD/MNCAM/MNCAG with or without the
optional test module(s).

when starting the diagnostic, the operator 1is asked about the
presence of the test modules, clock and the type ot console
terminal. A Llist of tests available are displayed. The operator
selects the test by the "TEST CHARACTER'' and then depresses the
"RETURN'' key on the console. The tollowing List indicates which
"TEST (HARACTER'' corresponds to the test or function to execute:

W: Wraparound analog tests

Analog subtests

Noiso test

Interchannel Settling test

Differential Linearity and Relative Accuracy test
(after the first pass)

C: Calibration loop for the MN(AD
P: Print converted analog values loop
L: Logic test (MNCAD and MNCAG))
A: Auto tests
Logic subtests
Analog subtests
Noise test
Interchannel Settling test
Differential Linearity and Relative Accuracy test
(after the first pass)
N: Noise tests on selected channels
D: Differential Linearity and Relative Accuracy test on a
selecied channel
S: Settling test between two Sselected channels
F: Function test of the MNCAG front panel
T: Test MNCAG channels analog input
M: Common mode rejection test for MNCAG channets
B: Base por vector address change
G: Get new switch register value
H: He(p the operator and re-type the test list

SEQ 0007
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3.0

4.0

6.1

.0 REQUIREMENTS

Equipment

Computer with 16k of memory

1/0 Terminal (LA36, vT100, etc.)

MNCAD/MNCAM/MNCAG Module(s)

MNCAD-TA test module <optional>

MNCAM-TA test module <optional>

MNCAG-TA test module <optionai> )

Brt map for graphic output (I.E. VT105, VvIS55) <optional>

Storage

This program uses 16K ot memory,

LOADING PROCEDURE

Procedure for loading normal binary tile should be followed.

START NG PROCEDURE

T S G S IR AR W T S T T W -

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

Swi2-1 010000 Inhibit sizing the number ot MNCAD (A/D)'S
Switl 1 004000 Inhibit iterations

SwW10=1 002000 halt for video bit map display

SW9 =1 001000 Loop on error

SW8 =1 000400 Loop on test in SWR <7:0>

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

SEQ 0003
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5.0 OPERATING PROCEDURE

Start the diagnostic at 200 or 210. The program requests an
initial switch register value. The operator will normally
depress the 'RETURN'' key, The program now request 1if the
MNCAD-TA test module 1is connected. = The operator responds by
typing a "Y' or ‘N'' followed b‘Ndxg:ess1n the 'RETURN'' key. The
request 1s repeated for the C TA and MNCAG-TA test modules.
The program will then request if a MNCKW (CLOCK) is available on
the system. The final request asks if the console terminal is a
"BIT-MAP'' terminal (IE VTI0S or VISS). A li1st of tests, loops.
or functions availabile will be printed out. The operator selects
the °'TEST (HARACTER'', according to the table Llisted, and
depresses the 'RETURN'' key.

A control character (*() is set aside for interrupting a test and
transferring control to the beginning of the diagnostic. Durin
the logic tests, while a 'RESET™ is being pertormed, control
will 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 switch register. To modity the
contents of SWREG, depress ''(TRL'' and 'G'' together or select the
"G function. The program responds with the current contents of
SWREG and a slash. Type the desired new contents of SWREG
followed by a carriage return.

when a ‘W' is selected, the program will report the number of
MNCAD detected and will then give a channel table for the MNCAD
(A/D) under test. [f any test modules are connected, the program
witl then ask which channels to test. The program will run
through the analog subtests, the noise test, the interchannel
settling test, and after *the first pass, the differential
linearity and relative accuracy test.

It ''C"" is typed, the program will ask for the channel to be used.
It will then ask 1f the offset or gain adjustments are to be
made. The program will run the calibration routine and loop on
the MNCAD until it is calibrated and a "RETURN'' is txged. If an
adaitional MNCAD ‘A/D) is to be calibrated, use the "' command
to inform the program of its base and vector address.

SEQ 0004
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It "P'' is typed, the program will ask for the channel to be used.
It will then ask for the GAIN to be used for that channel. The
program will then run the print values routine and will Lloop on
that test wuntil the operator type ''CTRL (''. to change the
selected channel or gain. the operator must type "(TRL G'.  The
current switch register value will be reported. Bits 6 and 7
select the gain and bits 0 thru 5 select the channel to be used.
1t an additional MNCAD is to be tested, use the 'B'' command to
inform the program cf its base and vector address. It A" s
typed, the program will report the number of MNCAD detected and
will then give a channel table for the MNCAD (A/D) wunder test.
It any test module is connected, the program will then ask which
channe{s to test. The program will run through the Llogic test
for the MNCAD and MNCAG., analog subtests, the noise test, the
interchannel settling test, and after the first pass., the
differential linearity and relative accuracy tests.

It 'L is typed, the grogram will then size the number of MNCAD
(A/D)'S and report the number of units found. It will then give
a channel table for the current MNCAD under test. The program
will then execute the logic tests, printing 'END PASS'' when it
has completed an entire pass. If additional M™MNCAD (A/D)'S are
detected, the test will be run successively on each MN(AD., [f
the MNCAD-TA test module is connected, the proyram will ask the
operator to depress the test module 'EXTERNAL START'' switch on
the first pass.

It 'N'' is typed, the program will report the number of MNCADS
detected and will then give a channel table for the MNCAD under
test. The program will then ask for the "‘STARTING CHANNEL''. The

erator now 1inputs the desired channel and depresses the
"RETURN''. The program will now ask for the °“ENDING CHANNEL''.
The operator now 1nputs the last channels to be tested. If only
one channel is desired, depress ‘RETURN'‘ for this answer. The
program will now run the noise test on the selected channels. [t
the channel 1s a MN(LAG channel, the noise test 1is repeated at
each different gain.

It 'S'" is typed, the program will report the number of MNCAD
detected and will then give a channel table for the MNCAD under
test. The program witl then ask for the two channels that are to
be tested. It is important that the two channels are at opposite
input values (IE 0250 AND 7540).

IF ‘D' IS TYPED, THE PROGRAM WILL REPORT T+™ NUMBER OF MNCAD
detected and will then give a channc! tabl or the MN(CAD under
test. The program will then ask for the ''STARTING CHANNEL''. The

rator now 1nputs the desired channel and depresses the
"RETURN''. The program will now ask for the 'ENDING (HANNEL''.
The operator now inputs the Last channel to be tested. [f only
one channel is desired, depress 'RETURN'' tor this answer. The
test requires that channels to be run must have a 'FulLl RANGE
RAMFP 1nput.

SEQ 0005

~re



1t '™ is typed, the program will request which channel will be

,ed. The operator is row instructecd to apply '+10 volts'' to the
channel 1nput. The operator is then instructed to apply ‘=10
vol's'® to the channel input. The program will now report the
results of the the test.

It "¥'' is typed, the program will request which channe! will be
used. The operator is now instructed what positior to set the
tront panel switches. No analog input values will not be
checked, only the front panel switches and digital read-back

logic.

If 'T"" is typed, the program will request which channel will be
used. The operator 1is now instructed what position to set the
tront panel and MNCAG-TA switches. The analog input values will
be tested for all gains and modes.

It W' is typed, the program will tell the operator what position
to set the front panel and test module switches. It will then
ask about the presence of the test modules, clock and the type of
cong?lgl terminal. The program will chen type the list of tests
available.

[t "B’ is typed, the program will ask for the new bus address of
the MNCAD. After the new address has been selected, the new
vector address s requested. Upor completion of the input, the
program will reprompt the operator about the test to be run,

It 'G'" is typea, the program will ask for the new switch register
value, Upon completion of the new value, the prugram will
re-prompt the operator about the tests to be run.

SEQ O0We




5.1

5.2

6.0

H T

Inhibiting auto-size feature

Logic, auto and wraparound tests wi.l automatically auto-size and
report the number of MNCAD'S it detects on the system. TO
inhibit this feature, set switch -egister bit 12 to a one.
Another uag to inhibit this feature 1s to set bit 15 of location
SENVM (1270). The operator can also use the program ‘B'' ¢ommand
to modify the default base and vector addresses for other than
the tirst MNCAD.

End ot pass typeouts

At the ena ot a pass in which no errors were detected, the
tfollowing typeout will occur:

"END PASS 12’
At the end of a pass ir which errors were detected, the following
typeout will occur:
"END PASS 12 ;TOTAL ERROR COUNT = S ;8AD UNITS 0000000000000100°°
This indicates that.

Twelve passes thru the program have been made.

A total ot 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. he error information consists of the
tol lowing:

UNIT: unit number _

ERRPC : Location at which an error was detected.

STREG: Address of the status register,

ADBUF F : Address of the bufter

CHANL : Channel value

NOM]NA( : Expected correct data

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

EXPECTED: Expected correct data

——e

——

SEQ 0007,




7.

7.3

7.4

MISCELLANEOUS

Execution time

Execution time for each of,the tests is:

Calibration: 5 conversions/min @110 baud Print

values: 64 conversions/8 seconds @ 110 baud

Wwraparound test: 7 minutes first pass; <22 minutes
for successive passes

Logic test: 30 seconds .

4uto test: 8 minutes first pass, 25 minutes
for successive passes

Noise test: 20 seconds per selected channel

Differentia. Linearity 14 minutes

Sertling test: 15 seconds -

Front panel on MNCAG: Operator intervention

Test MNCAG inputs: Operator intervention

Common mode test: Operator intervention

Status register and vector addresses

The program enables testing more than one MN(AD. The tirst
MNCAD'S  status register address must be in $BASE (1244), its
vecter adaress must be in the low byte of SVECT! (1240). The
opfrator may use the 'B'' program command to change the default
values.

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.

Bit map graphic output terminal available

The operator may inform the program that the console is a bit map
terminal (I.E. VT105 or VI55) by ansuerin? "YES'' to the initial
program starting question. The program will then display the
results of the difterentiat linearity and relat‘ve accuracy tests
on the bit map terminal screen.

SEQ 0008
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8.0 RESTRICTIONS

8.1

8.2

8.3

Testing

No external connecticns to the MNCAD during program execution.

Starting restriction

It a tree-running clock, such as 60Hz from the power supply., 1S
attached to the BEVNT bus Lline on both Rev level (/D and E
systems, an interrupt to lccation 100 will occur when using the
"G’ and 'L'" commands prior to exeCut1ng the first instruction.
Therefore this program can not disable e BEVNT bus Line by
inhibiting interrupts.

User systems requiring a free-running clock attached to the BEVNT
bus Line can temporarily avoid this situation by setting the
PSW(RS) to 200, instead of using the 'G'' command, Load the P(
(R7) with the starting address and use the proceed "P"" command.
Betore 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 test of this program check to see 1f the MNCAD responds
to the expected address. [t the MNCAD does not respond, a bus
error occurs and a error is reported to the operator. Also bus
errors can 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-1
ENGINEERING BULLETIN issued by the Digital Components Group.

Bus errors may alter the preset contents of location 4 before the
trap is executed, thereby transferrwng program control tc an area
in the program that was not set to handle the trap. If this
happ??s the program will 'BOMB’' and possibiy rewrite parts ot
1tsel t,

SEQ 0009




G.0 PROGRAM DESCRIPTION

9.1

9.2

9.3

Logic tests
MNCAC TESTING

These 28 logic subtests run sequentially without further operator

1ntervent10n 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
tlag sets at end of conversion ana clears when the converted
value 1is read. It checks the interrupt logic and the correct
setting of the error flag. It the MNCAD-TA (test module) is
connected, the operator 1is requested to change the position of
the switch on the MNCAD-TA.

MNCAG TESTING

wWhen a MNCAG has been detected, these 5 logic subtests are run
sequentially after the MNCAD tests. Their purpose 1s to check
that each of the GAIN register bits car be l(oaded and properly
read-back. [t also ensures that loading the GAIN bits of the
selected channel does now effect the condition of the GAIN bits
of another channel.

Calibration loop for MANCAD

It """ is typed, the program wi.l ask for a channel. Type
channel ru r followed by depressing ‘RETURN''. The program will
ask you 1t Kou want offset or gain. Apply voltage requested to
selected annel. Adjust pot requested for 0 LSB typeout.
Tgpe carrvage return when adjusted. The last typeout will be

ecked 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 converted analog value Lloop

The program collects 8 samples and then reports the average value
to the operator. this loop allows the operator to check the
converted values ot each channel. the operator may also change
the gain of the MN(AG channels.

SEQ 0010
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9.5

9.6

9.7

6.8

9.9

Differential linearity and relative accuracy

This test determines the width of each state to within 0.01 (SB.
The basic process consists of applyinga FULL SCALE ramp input and
creating a histogram butfer of converted values. The values 1in
the histogram buffer are then compared to a set of nominal Limit
values.

Settling test

The purpose of thic test is to verify that the time allowed for
settling to a new input value after switching channels does nct
result 1n an error that exceeds the expected amount for such a
change.

Noise test

This test measures the short-term MIN(C-11 system noise. RMS
noise equals_ 1 standard deviation ot the Gaussian curve, PEAK
noise equals 3 standard deviation of the Gaussian curve.

Analog tests

These 8 subtests check the converted values of the selected
channels and their output.

Function test of the MNCAG front panel

This test enables the operator to verity proper operation of the
MNCAG front panel controls and digital read-back locig. The
program asks the operator to set the MNCAG front panel switches.
iine program will then read the status and gain bits and compare
it to the expected value. Analog testing of the different gains
is not performed in this test.

Test MNCAG channels analog input value

This test is used to verify proper operation of the analog
control logic. the test requires that the operator set the
switches on the MNCAG-TA test module and the ftront panel
switches. The program will verify the converted value to an
expected value for that gain and mode settings. This test checks
all the gains and modes of the MNCAG front panel switches.

SEQ 0011
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(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC MACY1Y 30G(1063%) 08-AUG=79 10:42

(VMNAB . P11

08-AUG-79 10:35

TABLE OF CONTENTS

BASIC DEF INITIONS
OPERAT]ONAL 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
+15 VOLT TES! (TESTER ONLY)

=15 VOLT TEST  (TESTER ONLY)

FLOAT A ONE THRU MULTIPLEXER BITS

T1
T2
T3
T4
TS
T6
17
710
™
112
T13

142

143
T44
745
T46
147
750

LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
TEST
TEST
TEST
TEST
TEST
TEST
TEST

AND READ BA(CK ERROR I.E. BIT14

AND READ BACK INTERRUPT ENABLE BIT6

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

AND READ BACK MAINT. TST BITZ2

AND READ BACK ENABLE I1.D. BIT3

AND READ BACK ERROR FLAG "IT15

INIT CLEARS BITS 2-6,8-14

INIT CLEARS ERROR FLAG

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

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

ALL *1°'S RESULT USING MAINT. ADTST. BIY

GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

INTERRUPT OCCURS WHEN ERROR AND I.E.E. IS SET

ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER
ERROR FLAG SETS IFf START 2ND CONV. BEFORE DONE FLAG SETS
CHANNELS 0-7 FOR SINGLE ENDED

CLOCK OVERFLOW STARTS A/D (TESTER ONLY)

CLOCK OVERFLOW STARTS A/D (IF MNCKW IS AVAILABLE)

MNCAD S.E.- DIFF MODE STATUS BIT  (TESTER ONLY)

MNCAM S_E.- DIFF MODE STATUS BIT  (TESTER ONLY)

MNCAD S.E.- DIFF MODE STATUS BIT (MNCAD=TA ONLY)

EXTERNAL START STARTS A/D (MNCAD-TA OR TESTER)

VERIFY "HOLD'' FROM MNCAG CHANNEL 10
VERIFY "HOLD'' FROM MNCAG CHANNEL 11
VERIFY 'HOLD'' FROM MNCAG CHANNEL 12
VERIFY "HOLD'' FROM MNCAG CHANNEL 13
MNCAG GAIN BITS LOGIC TESTS

END OF MNCAD, MNCAG LOGIC TESTS
WRAPAROUND ANALOG TEST SECTION

TEST
TEST
TEST
TEST
TEST
TEST

CHO GROUND

CHY1 +4.5 vOLT

(HZ =4.5 vOLT

CHS GROUND (MNCAD-TA OR TESTER EXCEPT IF MNCAG)
CHG +2.6 VOLTS (MNCAD=-TA OR TESTER)

(H6 =2.2 VOLTS (MNCAD-TA OR TESTER)

SEQ 0012
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CVMNAB. P11

08~AUG-79 1C:35 TABLE OF CONTENTS
157 TEST VOLTAGE ON SINGLE-ENDED CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)
152 TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)

153 TEST VERNIER OFFSET DAC ON (HO
154 OFFSET ON CHO
755 TEST RAMP RANGE, (H3

156 NOISE TEST, 1 EDGE (STNGLE ENDED AND MNCAG (HANNELS ONLY)

157 INTERCHANNEL SETTLING TEST, 1 EDGE

160 DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TES™ (CHANNEL 3 ONLY AFTER FIRST PASS)
T61 END OF WRAPAROUND ANALOG TESTS

MNCAD CALIBRATION SECTION
SWITCH GAIN MANUAL INTERVENTION TEST
MNCAG TEST MODULE INTERACTIVE TESTS
PRINT VALUES ROUTINE
LOGIC TEST SECTION START-UP
AUTO TEST START-UP
WRAPAROUND TEST START-UP
NOJSE TEST START-UP
MNCAG COMMON MODE REJECTION TEST
DIFFERENTIAL LINEARITY AND REL. ACC. START=UF
SETTLING TEST START-UP
DETERMINE IF MORE MNCAD'S TO BE TESTED
END OF PASS ROUTINE
ASCII MESSAGES
ASCI] TEXT MESSAGES
TTY INPUT ROUTINE
READ AN OCTAL NUMBER FROM THE TTY
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUT INE
ERROR MESSAGE TYPEOUT ROUTINE
POWER DOWN AND UP ROUTINES
TYPE ROUTINE
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
APT COMMUNICATIONS ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE
BINARY TO ASCII AND TYPE ROUTINE
TRAP DECODER
TRAP TABLE

SEQ 0013
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SEQ 0014

CTITLE CVMNA=B MNCAD/MNCAM/MNCAG DIAGNOSTIC
T«(OPYRIGHT (C) 1979

“«DIGITAL EQUIPMENT CORP.

"«MAYNARD, MASS. 01754

" «PROGRAM BY RAY SHOOP

1*THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
; *PACKAGE (MAINDEC-11-DZQAC-(3), JAN 19, 1977.

<%
.SRTTL BASIC DFFINITIONS
J*INITIAL ADDRESS OF THE STACK POINTER +x+ 1700 wwe

STACK= 1100

LEQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
.EQUIV IOT,SCOPE ©:BASIC DEFINITION OF SCOPE CALL
s «M]SCELLANEOUS DEF INITIONS

HT= " ::CODE FOR HORIZONTAL TAB

LF= 12 ::CODE FOR LINE FEED

(R= 15 - CODE FOR CARRIAGE RETURN

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

.EQUIV PS,OoSwW

STKLMT= 177774 ;:STACK LIMIT REGISTER

PIRQ= 177772 - "PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : HARDWARE SWITCH REGISTER
DDISP= 177570 . *HARDWARE DISPLAY REGISTER

; *GENERAL PURPOSE REGISTER DEF INITIONS

RO- 10 ; GENERAL REGISTER

R1= 1 : :GENERAL REGISTER

R2- 12 : *GENERAL REGISTER

R3 13 : GENERAL REGISTER

R4~ 14 : GENERAL REGISTER

RS 15 - :GENERAL REGISTER

RO- X6 : :GENERAL REGISTER

R7 17 - :GENERAL REGISTER

SP= 216 :;STACK POINTER

PC- 17 : *PROGRAM COUNTER

;«PRIORITY LEVEL DEFINITIONS

PRO- 0 ::PRIORITY LEVEL O

PRT- 40 S PRIORITY LEVEL 1

PR?2 100 ::PRIORITY LEVEL 2

PR3 140 “PRIORITY LEVEL 3

PR4 - 200 SPRIORITY LEVEL &

PRS- 240 SIPRIORITY LEVEL 5

PRG- 300 “PRIORITY LEVEL 6

PR7- 340 S PRIORITY LEVEL 7

;% 'SWITCH REGISTER'' SWIT(H DEFINITIONS
Sw15 100000

SwWi4é= 40000

Sw13- 20000

Sw1?2 10000

~r
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CVMNAB.P11 08-AUG=79 10:35 BASIC DEFINITIONS SEQ 0015
1 004000 Swil= 4000
(1) 002000 SW10= 2000
(1) 001000 SW09= 1000
(1) 000400 SWwO8= 400
(1 000200 SW07= 200
(1 000100 Swi6= 100
(1) 000040 Sw0S5= 40
(1) 000020 Swl4= 20
(1) 000010 Sw03= 10
(1) 000004 Sw02= &
(1) 000002 ! Swol= 2
(1) 000001 SW00= 1
(1) LEQUIV SW09,SW9
(1) JEQUIV SWOB,Sw8
(1) LEQUIV SW07.SW7
(1) .EGUIV SW06.SW6
(1 JEQUIV  SWOS,SwWS
(1) LEQUIV SWO&,Swé
(1) .EQUIV SW03.SW3
(1) .EQUIV SW02,Sw2
(1) .EQUIV SWO1,Sw1
g}; .EQUIV SW00,SW0
(1) :*DATA BIT DEFINITIONS (BITO0 TO BIT15)
(1) 100000 BIT15= 100000
(M 040000 BIT14= 40000
(1) 020000 BIT13= 20000
(1) 010000 BIT12= 10000
(1) 004000 BIT11= 4000
(1) 002000 BIT10= 2000
(1) 001000 BIT09= 1000
(1) 000400 BIT08= 400
(1) 000200 BITO7= 200
(1) 00010C BITO6= 100
(1) 000040 BITOS= 40
(1) 000020 BITO4= 20
(1) 000010 BITO3= 10
(1) 0000C% BIT02= &
(1) 000002 BITO1= 2
(1) 000001 BITOO= 1
(1) .EQUIV BIT09.B1T9
(1) .EQUIV BITO08.BIT8
(1) .EQuIV BIT07.BIT7
(1) .EQUIV BIT06,BIT6
(1) .EQulv BITO05,BITS
(1) .EQUIV BIT04.BIT4
(1 .EQuUIV BIT03.BIT3
(1) .EQuUIv BIT02.8IT2
(1) .EQUIV BIT01.BITI
g}; .EQUIV BIT00.BITO
(1) ;*BASIC ‘'CPU’' TRAP VECTOR ADDRESSES
(1) 000004 ERRVEC= & ::TIME OUT AND OTHER ERRORS
(1) 000010 RESVEC= 10 ::RESERVED AND [LLEGAL INSTRUCT!ONS
(m 000014 TBITVEC=14 LRI
(1) 000014 TRTVEC= 14 :;TRACE TRAP
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CVMNAB. P11 08-auG-79 10:25
(1) 00014
() 000020
(M 000024
(1) 000030
(1) 000034
") 000050
(M 000064
(1) 000240
27
(1
(1)

1)
(1)
(1)
(1)
(1)
1)
(1)
1)
1)
23 171000
26 000400
25
26 0001900

27 000100 000104 000200 000002

3 000000

46 000004
47 000004 027276 000200
48 000174
49 000174 000000
50 000176 000000

52 000200 000137 001626
53 000204 000137 001634
5¢ 000210 000137 001642

MACY11 30G(1
BASIC DEF INI

BPTVE(= 14
10TVEC= 20
PWRVEC= 24
EMTVEC= 30
TRAPVE (=34
TKVEC= 60
TPVEC= 64
PIRQVE(=240

06
Tl

0D 2
08-AUG-79 10:42 PAGE 1-¢

ONS

: ;BREAKPOINT TRAP (BPT)

;o INPUT/0UTPUT TRAP (I0T) x«SCOPE«»
;;POWER FAIL

:JEMULATOR TRAP (EMT) =*ERRORw*
::""TRAP'' TRAP

;. TTY KEYBOARD VECTOR

;:TTY PRINTER VECTOR

:;PROGRAM INTERRUPT REQUEST VECTOR

LSBTTL OPERATIONAL SWITCH SETTINGS

*

-

)
5
[ ]
-—
(g}
I

LI T S S I X
* % % » » % ¥ 8 »

“s N,

- %
ABASE- 171000
AVECT1- 400

.-100
.WORD

SBTTL
0

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOUTS

INHIBIT SIZING # OF MNCAD'S

INHIBIT ITERATIONS

HALT FOR VIEWING BIT MAP TERMINAL DISPLAY
LOOP ON ERROR

LOOP ON TEST IN SWR</7:0>

104,200,2
TRAP CAT(HER

J%ALL UNUSED LOCATIONS FROM 4=776 (ONTAIN A ' +2'"
;*AND "'JSR PC,R0O'" SEGUENCE TO CAT(H ILLEGAL INTERRUPTS.
;s*AND INTERRUPTS TO THE WRONG VECTOR.

;*LOCATION O CONTAINS A O TO CAT(CH IMPROPERLY LOADED

:-Zecrons.

Iﬁ?gz 10TRD, 200 ‘HANDLE BUSS ERROR.
DISPREG: .WORD O ::SOF TWARE DISPLAY REGISTER.
SWREG: .WORD O :SOFTWARE SWITCH REGISTER.

JMP BEGIN :START ADDRESS

JMP NBEG, "RESTART ADDRESS

JMP NRE ( IN? "START ADDRESS FOR OPTION TESTER

SEQ 0016

(gn Y an ]
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L1 0B-AUG=79 10:35 ACT11 KOOKS SEQ 0017

LSBTTL  ACT11 HOOKS

SR 2222222224282 RRRARARRlRRR2 R RRRRdRSRRARRRRRRRARRRRRERA!

"HOOKS REQUIRED BY ACT11

000214 $SVP(-. JSAVE P(
000046 . =46
000046 885823 SE?BAD Js1)SET LOC.46 TO ADDRESS OF SENDAD [N .SEOP
000052 000000 .WORD 0 ;;2)SET L0C.52 TO ZERO
X 000214 .=$SVP( ;: RESTORE PC(
: 001000 .=1000

.SBTTL APT PARAMETER BLOCK

R ARAARARA N AR RAANAANAAAANN AN TR AANA A AAAAAAAANRAAARAAA AR RAAARREN SR

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

::itl'Qttﬁl*ttt‘.tl’ﬂ"ﬁ‘l’ttl’tlQttﬁlt*‘tt‘ttt'ﬁtt*'ﬁ‘ttttittﬁt'tt't‘

001000 L=, ;s SAVE CURRENT LOCATION

000024 .~24 ;:SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ;:FOR APT START UP

000044 .~464 :;POINT TO APT INDIRECT ADDRESS PNTR.
000044 001000 $APTHDR ;;POINT TO APT HEADER BLOCK

001000 R ¥ ¢ :JRESET LOCATION COUNTER

""tttltttttt*t*ttttttt*ﬁi*t*tttt'ltttitﬁ**iittt*ti*tiit*t*itiiiiii

;SETUP APT PARMAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTI(
JINTERFACE SPEC.

001000 $APTHD :

001000 000000 $HIBTS: .WORD 0 ::TWO HIGH BITS OF 18 BIT MAILBROX ADDR.

001002 001170 $MBADR: .WORD MAIL : :ADDRESS OF APT MAILBOX (BITS 0-15)

001004 002260 $7STM: . WORD 1200. ;;RUN TIM OF LONGEST TEST

001006 000764 $PASTM: .WORD 500. ;;RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

001010 003244 $SUNITM: _WORD 1700. ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

001012 000031 .WORD  SETEND-SMAIL/2 ;.;LENGTH MAILBCX-ETABLE (WORDS)

(e Xan ]
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(VMNAB. P11 08-AUG-79 10:35 COMMON TAGS SEQ 0018
159 .SBTTL COMMON TAGS
(1)
(2) T2 I R R R R N R R
(1 S*THIS TABLE CONTAINS VAROUS COMMON STORAGE LOCATIONS

(1 ;*USED IN THE PROGRAM.

(1)

(1) 001100 .=1100

(1Y 001100 SCMTAG: ;:START OF COMMON TAGS

(1 001100 000000 .WORD O

(1) 001102 000 $7STNM: _RYTE 0 ;;CONTAINS THE TEST NUMBER

(1) 001103 000 $ERFLG: .BYTE 0 ;s CONTAINS ERROR FLAG

(1) 001104 000000 $ICNT: .WORD O ;:CONTAINS SUBTEST ITERATION COUNT
(1) 001106 000000 $LPADR: .WORD O ;:CONTAINS SCOPE LOOP ADDRESS

(1 001110 000000 SLPERR: .WORD O ;;CONTAINS SCOPE RETURN FOR ERRORS
(1) 001112 000000 $ERTTL: .WORD O ;s CONTAINS TOTAL ERRORS DETE(CTED
(1) 001114 000 SITEMB: .BYTE 0 ;;CONTAINS ITEM CONTROL BYTE

(1) 00115 001 $ERMAX: .BYTE 1 ;;CONTAINS MAX. ERRORS PER TEST
(1) 001116 000000 $ERRPC: .WORD O ;;CONTAINS PC OF LAST ERROR INSTRUCTION
(1) 001120 000000 $GDADR: .WORD O ;. CONTAINS ADDRESS OF 'GOOD' DATA
(1) 001122 000000 $8DADR: .WORD O ;; CONTAINS ADDRESS OF 'BAD' DATA
(1) 001124 000000 $GDDAT: .WORD O :JCONTAINS ‘GOOD' DATA

(1) 001126 000000 $8DDAT: .WORD O ;:CONTAINS 'BAD' DATA

(1) 0C1130 000000 .WORD O :;RESERVED--NOT TO BE USED

(1) 001132 000000 LWORD O

(1) 001134 000 SAUTOB: .BYTE 0 ;JJAUTOMATIC MODE INDICATOR

(1) 001135 000 $INTAG: .BYTE 0 ;o INTERRUPT MODE INDICATOR

(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 $7KS: 177560 ;. TTY KBD STATUS

(1) 0011466 177562 $TKB: 177562 ;. TTY KBD BUFFER

(1Y) 001150 177564 $TPS: 177564 J:TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TPB: 177566 J:TTY PRINTER BUFFER REG. ADDRESS
(1) 001154 000 $NULL: .BYTE 0 :;CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BYTE 2 ;:CONTAINS # OF FILLER CHARACTERS REQUIRED
(1Y 001156 012 $FILLC: .BYTE 12 , o INSERT FILL CHARS. AFTER A 'L INE FEED"’
(") 001157 000 $TPFLG: .BYTE 0 ;2 TERMINAL AVAILABLE'' FLAG (BIT<O7>-0-YES)
(1) 001160 000000 $TIMES: O JJMAX. NUMBER OF ITERATIONS

(1) 001162 000000 $ESCAPE: 0 :;ESCAPE ON ERROR ADDRESS

(1) 001164 077 $QUES: .ASCII /27 ;:QUESTION MARK

(1) 001165 015 $CRLF: .ASCII <15 ;s CARRIJAGE RETURN

(1) 001166 000012 $LF: JASCIZ 12> JJLINE FEED

(2) NN AR AR AR NN AN A AR NN AR AN NN AR A AN AR RNAA R AR TAAR IR OTI T NN AT
gg; .SBTTL APT MA]|BOX-ETABLE

(3) :;tttltttttttttttwttttttttttttttnlttttﬁt X R R L R R R E R E R E R E R R R AR E R R
(2) .EVEN

(2) 001170 SMA]L : ;;APT MAJLBOX

(2) 001170 000000 $MSGTY: .WORD  AMSGTY ;;MESSAGE TYPE (ODE

(2) 001172 000000 $FATAL: .WORD  AFATAL ;. FATAL ERROR NUMBER

(2) 001174 000000 $TESTN: .WORD  ATESTN ;TEST NUMBER

(2) 001176 000000 $PASS: .WORD  APASS ;sPASS COUNT

(2) 001200 000000 $DEV(T: .WORD ADEVCT ;.DEVICE COUNT

(2> 001202 000000 $SUNIT: _WORD  AUN]T ;2170 UNIT NUMBER

(2) 001204 000000 $MSGAD: .WORD  AMSGAD ; ;MESSAGE ADDRE>>

(2> 001206 000000 $MSGLG: .WORD  AMSGLG ; ;MESSAGE LENGTH

~e |
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(2)
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SS8333
P Ges i G iy s
PN PO
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PN 00

001220
001221

001222

001224
001225
001226
001230
001231
001232
001234
001235
001236
001240
001242
001244
001246
001250
001252
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000
000
000000
000000
000000

290

000
000000
000400
C00000
171000
000000
000000

MACY1T 20G(1063)
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08-AUG-79 10:42 PAGE 2-2

APT MATLBOX-ETABLE

$ETABLE:
$ENV: BYTE
$ENVM: _BYTE

$SWREG: .WORD
SUSWR: .WORD

$CPUOP: .WORD
]
L
't
"i
;t
.'t
$MAMS1: .BY'E

$MTYP1: .BYTE
. %

.
‘%

.
c %
.
[}

- %

$MADR1: .WORD
- W

MAMS?: _BYTE
$MTYP2: .BYTE
$MADRZ: .WORD
$MAMS3: .BYTE
sMTYP3: .BYTE
$MADR3: .WORD
$MAMSS : .BYTE
MIVP4: .BYTE
$MADRSG : . WORD
$VECT1: .WORD
$VECT2: .WORD
$BASE: .WORD
$DEVM: .WORD
$CDW1: .WORD
$ETEND:

MEX]T

AENV

AENVM
ASWRE G
AUSWR
ACPUOP

AMAMS 1
AMTYP1T

AMADR1

AMAMS 2
AMTYP?
AMADR?Z
AMAMS 3
AMTYP3Y
AMADR3
AMAMS S
AMTYPS
AMADRS
AVECT]
AVECT?
ABASE

ADEWM

ACDW1

SEQ 0019

:APT ENVIRONMENT TABLE
:JENVIRONMENT BYTE
; ;ENVIRONMENT MODE BITS
;sAPT SWITCH REGISTER
;sUSER SWIT(HES
::CPU TYPE,OPTIONS
BITS 15-11=(PU TYPE
11704=01,11/05=02,11/20-03,11/40=04,11/65=05
11/70=06,PDQ=07,Q=10
BIT 10=REAL TIME CLOCK
BIT O9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
::HIGH ADDRESS.,M.S. BYTE
;;MEM. TYPE ,BLKA1
MEM.TYPE BYTE =~ (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC MOS=003
;;HIGH ADDRESS.BLKA#1
MEM.LAST ADDR.=3 BYTES.THIS WORD AND LOwW OF '‘TYPF'' ABOVE
;;HIGH ADDRESS.M.S. BYTE
: :MEM, TYPE ,BLKAN?
; JMEM, LAST ADDRESS,BLK#?
;sHIGH ADDRESS.M.S.BYTE
: ;MEM. TYPE ,.BLK#3
::MEM_LAST ADDRESS,BLK#3
;:sHIGH ADDRESS.M.S.BYTE
: :MEM. TYPE .BLKANG
;JMEM.LAST ADDRESS .BLKA#G
;; INTERRUPT VECTOR#1,BUS PRIORITY®I
;: INTERRUPT VECTOR#2BUS PRIOR]ITY#?
: ;BASE ADDRESS OF EQUIPMENT UNDER TEST
:iDEVICE MAP
::CONTROLLER DESCRIPTION WORDA

™S
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PN

001252

001252
001260

001262
001270

001272
001300

001302
001310

001312
001320

001322
001330

001332
001340

001342
001350

001352
001360

001362
001370
001372
001374
001376
001400

08-AUG=79 10:35

037135
040412

037173
040412

037233
040412

037274
040412

037335
040412

037416
040412

037514
040412

037541
040412

037605
040412

037661
040412
000000
000000

000000
001000

037727

040057

040057

037773

040113

040137

040160

037727

040216

040216

-8B MNCAD/MNCAM/MNCAG DIAGNOSTIC

040270

040324

040324

040304

040336

040350

040360

040270

040374

040374

H ¢
MACYTT 30G(1063) 08-AUG-79 ~0:42 PAGE 2-3

ERROR POINTER TABLE SEQ 0020
ERROR POINTER TABLE
;*TH]S TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OC(UR.

;+THE INFORMATION IS OBTAINED BY USING THE [NDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

.SBTTL

:«NOTE1:
;*NOTEZ2:

e n.
[ I I 2

.
’

$ERRTR:
JITEM

JITEM

JITEM

JITEM

DITEM

JITEM

JITEM

DITEM

JITEM

JITEM

ADTA:
AMTA:
AGTA:
BARFQ:

IF SITEMB IS O THE ONLY PERTINENT DATA [S ($ERRPL).
EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
EM ;sPOINTS TO THE ERROR MESSAGE
DH ;;POINTS TO THE DATA HEADER
DT ;:POINTS TO THE DATA
DF :;POINTS TO THE DATA FORMAT
1
EM1,DH1,DT1,DF1 :MNCAD STATUS REG. ERROR

2
EM2 .DR3,D13,DF1

JMNCAD FAILED TO INTERRUPT

3

EM3,DH3,DT3,DF1 JYNCAD UNEXPECTED INTERRUPT

4

EM4,DH2,DT2,DF 1 JMNCAD ERROR ON A/D (HANNEL

5

EMS ,DHS,DTS,DF1 JEXISTING MNCAD NOW FAILS TO RESPOND
6

EM6.,DHE,DT6,DF * ;BUS ERROR ON SPECIFIED DEFAULT ADDRESS
14

EM7 ,DH7 ,DT7,DF 1 JINCORRECT 1.D. VALUE

10

EM10,DH1,DT1,DF1 ;"MNCAG HOLD'' SIGNAL IN ERRCR

11

EM11,DH12,DT12,DF 1

J'INCORRECT'' MNCAG (PREAMP) FRONT PANEL SWIT(H POSITION

12

EM12,DH12,DT12,DF 1 JMNCAG GAIN REGISTER [N ERROR

0 sMNCAD=-TA INDICATOR

0 sMNCAM=TA INDICATOR

0 :MNCAG=TA INDICATOR

BIT9 ;DELAY FACTOR FOR (PU, SO THE HELP MESSAGE WONT GET ™ESSED uP

JAND QTHER TESTS

lanTan)
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147
148
149
150
151

PN

001402
0014604
001406
001410
001412
001414
001416
001420

001422
001424
001426
001430
001432
0014634
001436
001440
001442
001444
001446
001450

001452
001454
001456
001460
001462
001464
001466
001470

001472
001474
001476
001500
001502
001504
001506
001510
001512
001514
001516
001520
001522
001524
001526
001530
001532
001534
001536
001540
001542
001544
001546

171000
000400
171004
000410
171010
000460
171C14
000470

171000
171001
171002
000400
0004C2
000404
000406
000000
000000
000060
171020
171022

170400
170402
000410
170430
170432
167770
167772
167774

I 2
MACY1T 30G(1063) 08-AUG=79 10:42 PAGE 3
ERROR POINTER TABLE

MNCADO: ABASE :ADDRESS OF MNCAD #0
AVECT1 :VECTOR OF MNCAD #0
ABASE +4 : n
AVECT1+10 ; ”
ABASE+10 : [ 4
AVE(CT1+60 ; ¥4
ABASE+14 : ”3
AVECT1+70 ; 3
.SBTTL MISCELLANECUS., TEMPORARY, AND STORAGE LOCATIONS
STREG: ABASE ;ADDRESS OF STATUS REGISTER
ADST": ABASE+1 JUPPER BYTE OF STATUS REG.
ADBUFF : ABASE+/ :ADDRESS OF A/D BUFFER
VECTOR: AVE(T] ;VECTOR ADDRESS
VECTRT: AVECT1+?
VECTRZ: AVECT1+4 ;ERROR VECTOR ADDRESS
VECTR3: AVE(CT1+0
BASECH: 0 ;BASE CHANNEL
BASEND: 0 ;END CHANNEL
KBVECT: 60
KWCSR: 171020 ;NORMAL MNCKkW ADDRESS
KWBPR: 171022 ;MNCKW BUF REG.
; TESTER DEVICES
GSTREG: 170400 JKNOWH GOOD A/D (SR
GADBUF : 170407 JKNOWN GOOD A/D DRR
GVECT: 410 JKNOWN GOOD A/D VECTOR
CLKCSR: 170430 ;CLOCK (SR
CLKBPR: 170432 ;CLOCK BPR
DRVCSR: 167770 :DRV11 (SR
DRVDOR: 167772 :DRV11 DOR
DRVDIR: 167774 :DRV11 DIR
. COMMON TAGS
WIDE: 0 :NO. OF WIDE STATES
NARROW: 0 :NO. OF NARROW STATES
FIRST: O
SKIPST: O :NO. OF SKIPPED STATES
TEMP: 0 ;WORK AREA
TEMP1: O JRESTART INDICATOR
CH: 0 ;FIRST CHANNEL
(HZ: 0 ;SECOND CHANNEL
NBEXT: O ;NO. OF MNCAD'S TO BE TESTED
NMBEXT: 0 :NO. OF MNCAD'S TO BE TESTED
DUMMY: O ;DUMMY CHANNEL
CHANL: O JCHANNEL VALUE
RMS : 0 JRMS NOISE VALUE
PEAK : 0 ;PEAK NOISE VALUE
VIFLAG: O ;BIT MAP TERMINAL FLAG
SPREAD: 0 ;DEVIATION FROM THE NOMINAL
DAC: 0 ;SAR VALUE
DELAY: O ;TIME DELAY COUNTER
EDGE : 0 ;EDGE VALUE
BITPNT: 0
MIN: 0 JMIN VALUE
WFTEST: 0
KWAL : G MNCKW AVAJLABLE TO TEST CLOCK STARTS

SEC 0027
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001550
001552
001554
001556
001560
001562
001564

001566
001566
001574
001600
001602
001606
001610
001616
001620
001624

001626
001632
001634
001640
001642
001650
001654

001660
001664
001666
001672
001674

001700
001706
001714
001722
001730
001736
001744
001752
001760
001766
001772
001776
002004
002012

002020
002024
002032
002040

012737
005237
104003
00503;

00000

022776
001002
062716
000002

005037
000406
005237
000405
012737
005037
004737

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
013737
005037
005037
112737
012737
012737

013746
012737
012737
012737

001602
001103

001162
00C001
000002

001544
001504
100000
001504
026402
001100
001140
001100
042054
000340

042376
000340

177570

001162

000000

001544

000020

000004
001140
001142

MACY1

MAX :
PER(NT:
ouT:
EVER:
BADUNT :
MASKNM :
UNITBD:

UNEXP:

1%:
RETURN:

RET1:
RETZ:

.SBTTL
BEGIN:

BEG?:

BEGINZ:
RBEG:
RBEG1:
.SBTTL
;. CLEAR

J 2
30G(1063) 08-AUG-79 10:42 PAGE 3-1
MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS

0 JMAX VALUE

8 ;PERCENT FOR SAR ROUTINE
0

0 JBAD UNIT MAP

8 :CURRENT UNIT MAP

MOV #1% ,$ESCAPE ::ESCAPE TO 1% ON ERROR
INC $ERFLG

ERROR 3

CLR $ESCAPE
RT] JUNEXPECTED INTERRUPT

JRETURN ESCAPE TO NORMAL

(MP #1,30(SP) ;DOES I7 RETURN TO A WAIT?
BNE RET? .NO

ADD #2,(SP) JBUMP RETURN ADDRESS

RTI

INITIAL START-UP,HOUSEKEEPING, AND DIALOGUE
C_R WFTEST
BR RBEG
INC TEMPT ;SET RESTART FLAG
BR RBEG1
MOV #MITI5 WFTEST  ;INDICATE TESTER [S CONNECTED
CLR TEMP ;CLEAR RESTART FLAG
JSR PC,ARESET ;GENERATE A (ONTROLLED BUS RESE'

INITIALIZE THE COMMON TAGS
THE COMMON TAGS (SCMTAG) AREA
MOV #S$(MTAG,R6 ;.FIRST LOCATION TO BE CLEARED

CLR (R6) + ;;CLEAR MEMORY _OCATION
M- #SWR,R6 ; ;DONE?

BNE .~6 ;. LOOP BACK [F NO

MOV #STACK ,SP J:SETUP THE STACK POINTER

JoINTTIALIZE A FEW VECTORS

..SIZE
. EQUAL

MOV #$SCOPE ,a#I0TVEC ;;]OT VECTOR FOR SCOPE ROUTINE

MOV #3640, ]0TVEC+2 ;LEVEL 7

MOV #SERROR , @FEMTVEC ; EMT VECTOR FOR ERROR ROUTINE

MOV #340 ,@FEMTVEC+2 ;;LEVEL 7

MOV #STRAP @ TRAPVEC ;. TRAP VECTOR FOR TRAP CALLS
MOV #340, @FTRAPVEC+2, LEVEL 7

MOV #SPWRDN , a#PWRVEC ;;POWER FAILURE VECTOR

MOV #340, NPWRVEC+2 ; LEVEL 7

MOV SENDCT ,SEOPCT  ;;SETUP END-OF ~PROGRAM COUNTER
CLR $TIMES
(LR SESCAPE
MOVB #1,SERMAX
MOV #.,S$LPADR
MOV #. SLPERR ..SETUP THE ERROR LOOP ADDRESS
FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
TO A "-1"', SETUP FOR A SOF TWARE SWITCH REGISTER.

MOV a#ERRVEC,-(SP) ;.SAVE ERROR VECTOR

MOV #6483 ANERRVEC  ;;SET UP ERROR VECTOR

MOV #DSWR, SWR

;;ALLOW ONE ERROR PER TEST

JoINITIALIZE NUMBER OF ITERATIONS
;:CLEAR THE ESCAPE ON ERROR ADDRESS

;o INITIALIZE THE LOOP ADDRESS FOR SCOPE

2 :SETUP FOR A HARDWARE SWI(H REGISTER
MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER

SEQ 0022
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(2) 002046 022777 177777 177064
2%; 002054 001012

(2) 002056 000403

(2) 002060 012716 002066

(2) 002064 000002

(2) 002066 012737 000176 0011
(2} 002074 012737 000174 0071
E%g 002102 012637 000004

(2) 002106 005037 001176

(2) 002112 132737 000200 001211
(2) 002120 001403

(2) 002122 012737 001212 001140
(2) 002130

181 002130 012737 005046 043160
182 002136 012737 012746 043162
183 002144 012737 043172 043164
184 002152 012737 000002 043166
185 00216C 004737 040470

186 002164 005737 001504

187 002170 001005

188 0C2172 005737 000042

189 002176 00100¢

002200 1046401 036027

002204

0~
o

8

002204 005227 177777

002210 001050

002212 (22737 027164 000042
002220 001444

002222 104401 002270

002226 005737 000042

002232 001012

002234 123727 001210 000001
002242 001406

002244 023727 001140 000176
002252 001005

002254 104407

002256 000403

002260 112737 0000017 001134
002266

002266 000421

002332
002332 0
002336 0
002344 0
0
0
0

P N R N Tl N N N N e
POPOPIN) = = ed —d d =d — )
N N N Nt N N N N N N D

.~ S~
(AN 1aS1aN1,G1,W1,9], 8]
N N N N N N e

3746 000010
2737 002376 000010
2700 000001

002350

002352 2737 077001 024152
12737 077001 024266

002366 012737 077001 (24402

b ed d i d d D N
VOO OPOL0 = —=—
ERIRIRES ST

K 2
MACY11 30G(1063) 08-AUG-79 10:42 PAGE 3-2
INITIALIZE THE COMMON TAGS

(mMP #-1,aSWR ;3TRY TO REFERENCE HARDWARE SWR
BNE 663 ;sBRANCH IF NO TIMEOUT TRAP OCCJURRED
;JAND  THE HARDWARE SWR IS NOT -°
BR 65% :JBRANCH IF NO TIMEOUT
64%: g?Y #65% ., (SP) ;.SET UP FOR TRAP RETURN
65%: MOV #SWREG, SWR ;sPOINT TO SOF TWARE SWR
MOV #DISPREG,DISPLAY
66%: MOV (SP)+ ,a#ERRVEC ;.RESTORE ERROR VECTOR
CLR $PASS ;:CLEAR PASS COUNT
8]TB #APTSIZE ,$ENVM ;. TEST USER SIZE UNDER APT
BEQ 67% JsYES,USE NON-APT SWIT(CH
678 MOV #$SWREG, SWR ;INO,USE APT SWITCH REGISTER
:ROUTINE TO OVERLAY THE 'STYPE'' ROUTINE
MOV #5046,8$TYPE :CLR =(SP)
MOV H127646,8TYPE+2 MOV #STYPE+12,-(SP)
MOV H#STYPE+12,8TYPE+4
MOV #RT],STYPE+6 IRTI
JSR PC,STKINT JENABLE TKB INTR.
TST TEMP1 ;TEST IF RESTART
BNE 208 :BR [F YES
TST ané’ JTEST IF CHAIN MODE
BNE 208 ;BR IF CHAIN MODE
208 TYPE JINITVT JINITILIZE THE TERMINAL

.SBTTL TYPE PROGRAM NAME
;. TYPE THE NAME OF THE PROGRAM IF FIRST PASS

INC ”-1 JFIRST TIME?
8NE 68% ;;BRANCH [F NO
CMP HSENDAD , ané 2 J:ACT=11?
BEQ 68% ;sBRANCH [F YES
TYPE ,69% ;:TYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
TST aNs? ;;ARE WE RUNNING UNDER XXDP/ACT?
BNE 70% ;;BRANCH IF “ES
(MPB $SENV .41 ;;ARE WE RUNNING UNDER APT?
BEQ 70% ; JBRANCH IF YES
(MP SWR,#SWREG ::SOF TWARE SWITCH REG SELECTED?
BNE 718 ;:BRANCH IF NO
g;SUR o1s ;:GET SOFT=-SWR SETTINGS
70%: MOVB #1,8AUTOR ::SET AUTO-MODE INDICATOR

71%:
BR 68% ;;GET OVER THE ASCIZ
..66%: (ASCIZ <CRLF>#CVMNA-B MNCAD (A/D) DIAGNOSTIC#<CRLF>

68%:
MOV SNRESVEC.-(SP) :SAVE RESERVED VECTOR
MOV #18 RESVEC SSET UP JLLEGAL INST. TRAP
MOV #1,R0 SSET RO TO ONE
S08 RO.. *TRY SOB INSTRUCTION
MOV #77001,DELAY1  :SET UP FOR SOB
MOV #77001,DELAY? M
MOV #77001.DELAYS
BR 28

=
SEQ 00723




(VMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
(VMNAB. P11

200
201
202
203

002376
002400
002406
002414
002422
002426
002432
002436
002442
002444
002450
002454
002456
002462
002464
002470
002474
002500
002504
002510

002514
002520

022626
012737
012737
012737
012637
004737
004737
105737
001402
000137
005737
001125
005737
001414
104401
104401
005237
005237
005237
000137

104401
104401
104401
104401
004537
027753
001372
000402
104401
004537
030027
001374
000402
104401
004537
030101
001376
000406
104401
104401
104401
004537
031051
001546
000240
004537
030156
001526
000240
0004 30
012537
104401
104401
027753

08-AUG~79 10:35

104420 024152
104420 024266
104420 026402
000010
023024
026632
001134

015226
001504

001544

032160
032276
001372
001374
001376
002724

001165
031734
032015
031615
002644

032110
002644

032230
002644

032761
032575
001165
002644

002644

002656
001165

L 2
MACY™1 30G(1063) 08-AUG-79 10:42 PAGE 3-3
GET VALUE FOR SOFTWARE SWITCH REGISTER

1%:

2%.
1%

4%: TST

MTEST:

1%: JSR

2%: JSR

L% JSR
SCLOCK
KWAD
NOP
JSR
DWRMAP
VTFLAG
NOP

B8R

MOV
TYPE
TYPE
DWRF AD

ASKTA:

10%:

(SP)+,(SP)+

;POP TWO WORDS OFF STA(K

#DELY,DELAY] ;INSTRUCTION FAILED

#DELY.DELAY? ;

#DELY,DELAY3 ;

(SP)+ ,@#RESVEC ;RESTORE ERROR VECTOR

PC,F IXONE ;INITIALIZE ADDRESSES

PC,WFADJ JSET UP TOLLERANCES

EQUTOB JTEST IF CHAIN/APY

BEGL ;GO TO LOGIC TESTS

TEMP] JTEST IF RESTART

MTESTI

WFTEST JCHECK IF TESTER CONNECTED ?

MTEST ;BR [F NO TESTER

.SDDIF ;SET MNCAD-TA TO DIFF

.SDMD IF ;SET MNCAM=TA TO DIFF

ADTA ;SET AD-TA AVAIL FLAG

AMTA ;SET AM-TA AVAIL FLAG

AGTA ;SET AG~TA AVAIL FLAG

MTESTO ;BYPASS NORMAL START-UP Q + A

O:EgAgOR INPUT DECODER

. SCRL

.SADTST ;JTELL OPER. ABOUT MNCAD FRONT PANEL SWw.

.SAGTST ;TELL OPER. ABOUT MNCAG FRONT PANEL Sw.

. YESNO JASK FOR INPUT

RS,ASKTA JASK ABOUT MNCAD-TA

1% ;BR IF NONE

. SDSE sTELL OPER. TO SET MNCAD-TA SWITCH TO SINGLE END

R5,ASKTA ;ASK ABOUT MNCAM-TA

2% JBR IF NONE

. SDMSE JTELL OPER. TO SET MNCAM-~TA SWITCH TO SINGLE END

RS,ASKTA JASK ABOUT MNCAG-TA

43 ;BR [F NONE

L IXTP2 ;TELL OPER. TO SET MNCAG-TA SWIT(HES

.igz ¢ JAND MODE SWITCHES TO VOLTAGE

. 3CRL

RS5,ASKTA JASK IF MNCKW IS IN SYSTEM
JMUST LEAVE NOP HERE

RS5,ASKTA JASK IF VTS55/VT105 TERMINAL IS CONNECTED
JMUST LEAVE NOP HERE

MTESTO

(R5)+,10% sGET MESSAGE POINTER

.SCRLF JFRESH LINE

;JABOUT DWARF MODULE

SEQ 0024




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC

CVMNAB

256
257
258
259
260
26
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
288
289
290
291
292
293
29
295
296
297
298
299
300

301
302
303
305
306
307

3

233%

) =l
-2 O

002660
002662
002664
002670
002674
002700
002702
002704
002706
002710
002712
002714
002716
002720
002722

002724
002730
002734
002742
002744
002750
002752
002756
002762
002766
002772
002774
002776
003002
003006
003010

P11 08-AUG=79 10:35

000000
000040
000131

036061
026402
000100

002752
001176
001112

001556
037045

000040
000101

015274
000103

012600
000120

014706
000114

015226
000127

015340
000102

022622
000110

002514
006107

00012¢

176202

MACY1T 30G(1063)

08-AUG-79

OPERATOR INPLT DECODER

1%:

MTESTO:
MTEST1:

1%:

2%:

3%:

4% :

5%:

6% :

7%:

10%:

11$:

RDOL IN
MOV
CLR
BIC
(mMP
BNE
INC
NOP
NOP
NOP
1S7
NOP
NOP
NOP
RTS

TYPE
JSR
BIS
CLR
MOV
RT]
CLR
CLR
CLR
TYPE
RDLIN
MOV
BICB
CMP8
BNE
JMP
(MPB
BNE
JMP
(MPB
BNE
JMP
CMP8
BNE
JMP
(MPB
BNE
JMP
CMPB
BNE
JMP
CMP8
BNE
JMP
CMP8
8NE
GTSWR
BR
{MPB
BNE

(SP)+ RO
a(RS)
#40, (RO)
r'Y,(RQ)
1%
a(RS)+

(R5)+

RS
PRIME

PC,ARESET
#BIT6,I$TKS

-(SP)

#1%,-(SP)

$PASS
SERTTL
EVER
.DOT

(SP)+,R0
#40, (RO)
(RO) ,#'A
2%
BEGINA
(RO) #'C
3$
BEGINC
(RO) ,#'P
4%
BEGINP
(RO) ,A4'L
5$

BEGL
(RO) ,#'W
63
BEGINW
(RO) ,#'B
7$
BASEX(
(RO) ,#'H
10%
MTEST
(RO).#'G
11%

MTESTI
(RO) A’V
12%

2
:42 PAGE 3-4

;GET INPUT

JSET NO MNCXX-TA FLAG
JENSURE UPPER CASE

JTEST IF 1ST (HAR IS Y

:BR IF NOT "%y*'

JSET MNCXX=TA CONNECTED FLAG

JBUMP EXIT

JEXIT

:TELL THE OPERATOR THE STORY
;ISSUE A BUS RESET
;ENABLE TKB INTR.

:LOWER PS

JINIT

: THINGS
STYPE THE 'DOT'’
:READ ANSWER

;1S IT A?

;.NO, TRY C

GO 70 AUTO TEST

1S IT C?

. TRY P

0 CALIBRATION LOOP

TRY L

? [ZPE/DISPLAY CONVERSIONS TEST
TRY M

? LOGIC TESTS

T

RY AGAIN
0 WRAPAROUND TEST
T B?
TRY AGAIN
I?Azgf BASE AND VECTOR ADDRESS
NO., TRY AGAIN
; YES, HELP THE OPERATOR
'IS it 6
:sNO, TRY AGAIN

Qs B 8 %0 %0 N, 8, %o 0, 0,0

3
1
T
I
$
I
;
I
C

So b Y% t—.ms bt GV e ba )N b—.m!:

®e ®e b,y 8o B,

SIS IT W2
: NO, TRY AGAIN

SEQ 0025




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
(VMNAB.

NN A N AN N N
—A_ s s _a_a_a

R
o

P11

003130
003134
003140
003144
003146
003152
003156
003160
003164
003170
003172
003176
003202
003204
003210
003214
003216
003222
003226
003230
003234
003240

08-AUG-79 10:35

005237
000137
121027
001002
000137
121027

001526
015340
000116

015400
000106

013054
000124

013346
000104

016064
000115

015524
000123

016224
030233

MACY11 30G(1063)

N
08-AUG-79

OPERATOR [NPUT DECODER

12%:

13%:

14%:

15%:

16%:

17%:

77%:

INC
JMP
(MP8
BNE
JMP
CMPB
BNE
JMP
(MPB
BNE
JMP
CMPB
BNE
JMP
CMPR
BNE
JMP
(MPB
BNE
JMP
TYPE
BR

VTFLAG
BEG'NW
(RO) ,#°N
138
BEGINN
(RO) ,¥'F
149
BEGINF
(RO) &'T
15%
BEGINT
(RO, #°D
16%
BEGIND
(RO) . #'M
17%
BEGINM
(RO) ,4'S
77%
BEGINS
LQUEST
MTEST1

2
:42 PAGE 3-5

T BIT MAP AVAILABLE FLAG + RUN WRAPAROUND
AND RUN WRAP TEST'S
S IT N?
NO, TRY AGAIN
gN NOISE TESTS

NO, TRY AGAIN
¥NI¥U{ICH GAIN/PREAMP FRONT PANEL TEST

'XS 1T D?
2 :NO,TRY AGAIN
JRUN DIFFERENTIAL AND RELAC. TEST ONLY
:IS IT M2
;:NO, TRY AGAIN
:RUN COMMON MODE TESTS
'IS IT §?
;:NO, TRY AGAIN
TRUN SETTLING TEST ONLY

JWAIT FOR (HARA(TER

SEQ CC26




CVMNA-B8 MNCAD/MNCAM/MNCAG D]IAGNOSTIC

CVMNAB. P11

003242

003424

003440
003446
003454
003456
003464
003466
003474
003476
003502
003510
003514
003520
003524
003526
003532
003534

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

08-AUG-79 10:35

001244
001202
003330
175640
000004
001202
001210

010000
000004

001202
000042

027076
027276
000200
001556

001544

035105
001207

035130
001202

027076
001202
100000

001556
001556
001202
001556
001514
023024
001560

003534

001126
000404
001126

175624
001202

000004
000006

001556
001556

001202
001502

001514

MACY11 30G(1063)

8
08~AUG-79

3
10:42 PAGE &

DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM
LSBTTL DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

TESTAD: MQOv
(LR
MOV
1%: TST
ADD
INC
TST
BM]
BIT
BNF
C(MP
BNE
BR
2%: (MP
TST
B8NE
TST
BNE
ERROR
TST
JMP
3% MOV
MOV
TS?
BM]
TST
BM]
TYPE
MOV
TYFDS
TYPE
TST
BNE
1ST
JMP
¥ MOV
BIS
BR
4%: CMPB
BEQ
MOVB
ERROR
5%: CLR
MOVB
DEC
JSR
(LK
(LR
MOV
RT]
£%: RTS

$BASE , $BDDAT
SUNIT

#23 ,ERRVE(
@$BDDAT

#4 SBDDAT
SUNIT

SENV

33
#SW12,aSWR
33

ns. SUNIT

IR 3

b} 3

(SP)+ (SP)+
SUNIT

3%

anG?

3s

6

(SP)+

$EOP

#I0TRD ,ERRVE(
#200,ERRVE(+?2
EVER

A 3

WFTEST

73

.FOUND1
SUNIT,-(SP)

LFOUND?
SUNIT

7

(SP) +

$EOP
$UNIT,EVER
#1715, EVER
5$
EVER,SUNIT
5$

EVER,TEMP
SUNIT

EVER NMBEXT
NMBE XT

PC,F IXONE
BADUNT
~(SP)
#ES,-(SPY

PC

;GET BASE ADDRESS

;CLR UNIT NUMBER

;LOAD RETURN ADDRESS

JTEST IF ADDRESS EXISTS
JUPDATE BUS ADDRESS

JUPDATE UNIT COUNT

JTEST IF ‘DO NOT SIZE'

;BR IF NO SIZEING

JTEST IF INMIBIT SIZING IS SET
:BR IF SET

;TEST IF MAX NUMBER

;BR IF NOT

JBR JF MAX

JRESTORE STACK

JTEST IF ANY EXIST

:BR [F ANY ARL THERE

JTEST IF XXDP CHAIN MODE

:BR IF YES

;BASE ADDRESS CAUSED A BUS TRAP
;POP 1 ARG.

:TEST IF # HAS BEEN REPORTED

;IF YES BRANCH

:TEST IF IN TESTER MODE

:BR IF TESTER

;TELL OPERATOR # OF MNCAD'S FOUND
;PUT # TO BE TYPED ON STACK

;FINISH MESSAGE

JTEST IF ANY UNITS

JANY UNIT

JPOP 1 ARG. OFF STA(K

:REPORT EOP

:SAVE THE # OF MNCAD'S FOR LATER
;SET "REPORTED # FLAG''

;TEST IF ANY HAVE GONE AWAY

;JBR IF ALL ARE STILL THERE

:SAVE FOR ERROR REPORT

JEXISTING DEVICE FAILED TO RESPOND
JRESET UNIT POINTER

JGET # OF UNITS

;ADJUST IT

SJFIX BUS AND VECTOR ADDRESSES
;RESET BAD UNIT INDICATOR

;LOWER PRIORITY LEVEL O

CEXIT

<EQ 0027

™



CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

(VMNAB. P11

388
389
(3)
(3)
(2)
(1)
390
391
392
393
394
395
396
397
398
399
4«00
401
402
403
404
405
406
4«07
4«08
409
410
o
612
613
414
615
416
617
(2)
(3
(2)

003536

003536
003564

08-AUG=-79 10:35

003536
000001
000001
003536
0017544

001176
016542

003620

032427
026100

001502
026214
034017
026032

034135

034611
042334
001112

000001
032436
026100

001502
026214
034017
026032

034135

034611
042334
001112

001106
001160
001102
001110

001160

C 3
MACY11 30G(1063) 08-AUG=79 10:42 PAGE 5
DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

BEGINL:

SR 223322223233 223002 2002022222202 a2 i a2 dRRRdRRd)dRRRRZdd ]

TRTEST 1

+15 VOLT TEST

(TESTER ONLY)

SR 3222333203223 232008d32322232332322) R 0R2dR0d202Rd0R222202R2d3RZR]}|

TST1: MOV
MOV
MOV
MOV
TST
BPL
TST
BNE
TST
BNE
CLR
MOV
RTI

1%: TYPE
JSR
12
MOV
JSR
TYPE
JSR
6020
v100D
B8R
TYPE
BR

2%: TYPE
JSR
INC

#TST1,$LPADR

#1,STIMES

#STN-1,8$TSTNM
#TST1,SLPERR

WFTEST
TST3
$PASS
TST3
WFAG
TST13
-(SP)
”s,-(SP)

LTP15
R5.GCONVT

TEMP R3
PC,CONVTS
.SPACE
RS, COMPAR

2%

. OKMSG
TST2
.ERMSG
PC.WHICHV
SERTTL

:.D0 1 ITERATION
;SET UP TEST NUMBER

;1S PROGRAM RUNNING IN WESTFIELD MODE?
;;NO, SKIP FIRST 2 TESTS
;DO FIRST 2 TESTS ON 1ST PASS ONLY

JTEST IF RUNNING MNCAG ON TESTER
;:BR IF TESTING MNCAG
JRESET PRIORITY

STYPE 415 = **
;CONVERT CHANNEL 12

JGET TEMP
;TYPE VOLTAGE
;JTYPE & SPA(ES
JTEST RESULTS

; tERROR

JTYPE "OK'’

;:GOTO NEXT TEST
:TYPE ‘‘txERRORw*»"'
JINDICATE ERROR UNJT
JUPDATE ERROR COUNT

';ttttttttitt*tttltttttttttttttttttﬁt't*ttttt'tttttttitttiittt'tt

LeTEST 2

=15 VOLT TEST

(TESTER ONLY)

S A RN R RAAARAEA R RAAARRANANAARANARIARNRARARCARNAANAANARARARANR AN AN S

1ST2: SCOPE
MOV
TYPE
JSR
1"
MOV
JSR
TYPE
JSR
1760
v100D
BR
TYPE
BR

1%: TYPE
JSR
INC

#1,STIMES
,TM15
R5.,GCONVT

TEMP ,R3
PC.CONV15
. SPACE
RS, COMPAR

1%

.OKMSG
TST.
LERMSG

P( ,WHICHV
SERTTL

;:D0 1 ITERATION
:TYPE '=15 = *°
;CONVERT CHANNEL 11

JGET TEMP

. TYPE VOLTAGE

:TYPE & SPACES
JTEST RESULTS

. .ERROR

:TYPE "OK"’

2.GOTO NEXT TEST
:TYPE ''«=ERROR%*="’
JINDICATE BAD UNIT
JUPDATE ERROR COUNT

SEQ 0028

[ T
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CVMNAB . P 1 08-AUG~79 10:35 T3 FLOAT A ONE THRU MULTIPLEXER BITS SEQ 0029
L35 IR AR A NAA RN RN AN AN N AR AN ARARNRANA NN IAR AN RS AR R AR RRAA RN AN
(3) ;*TEST 3 FLOAT A ONE THRU MULTIPLEXER BITS
(% NN AN AN IR AR AR AN AN AR AN RN AN ORIV AN AN RN RN A AR R AAAN RSN NN
(2) 003774 TST3: SCOPE
43 003776 012737 000003 001102 MOV #STN=1,STSTNM JENSURE PROPER TEST NUMBER
437 004004 012737 000400 001124 MOV #8178, 3GDDAT ;LOAD FIRST BIT
438 004012 013777 001124 175402 2%: MOV $GDDAT ,@STREG ;LOAD EXPECTED VALUE
439 004020 017737 175376 001126 MOV @STREG, $BDDAT JREAD STATUS REGISTER
460 004026 042737 000002 001126 BIC #BIT1,$8DDAT ;CLEAR NXC BIT
461 004034 023737 001124 001126 (MP S$GDDAT , $BDDAT ; COMPARE RESULTS
462 004042 001401 BEQ 1%
663 004044 104001 ERROR 1 JFAILED TO LOAD + READ BIT
446 004046 006337 001124 18: ASL SGDDAT sJGET NEXT BIT
445 004052 023727 001124 040000 (w SGDDAT #BIT14 sFINISHED?
466 004060 0013%4 BNE 2% JoNO,GO TO NEXT TEST
447 AR R A A N A A AR AN AN A AR AN AN NN AN AN AN N RN AR A ARA NN ARSI NARE NS
3) ;TEST & LOAD AND READ BACK ERROR ].E. BIT14
t3) IR RA T I AR RN AR AR RARANAAARNRANRANRAA AN R AN RN AN AR RS
(2) 004062 4 _ TST4:  SCOPE
448 004064 012737 060000 00124 MOV #1714, $GDDAT
449 006072 106415 CHKIT
450 004074 104001 ERROR 1 JFAILED TO LOAD + READ ERROR |.E.
A IR AR R AR R AN R A AN A R AR AP AN A AN AR AN ARA RN RN RNAAANARNARARNARN NS
(3 ;*TEST S LOAD AND READ BACK [NTERRUPT ENABLE BIT6
3 AR AN AR AN R AN R AN NN AR AN AR RN R A AN RN R AR AN RN NN RN ANAR AN RRAY
(2) 004076 000004 TST5:  SCOPE
452 004100 012777 001566 175322 MOV #UNEXP ,aVECTOR ;SETUP FOR UNEXPECTED INTERUPT
453 004106 012777 000200 175316 MOV #200,aVECTR] ;LOAD BR LEVEL
456 004114 012737 000100 001124 MOV #3]1T6,$GDDAT ;LOAD EXPECTED DATA
455 004122 104415 CHKIT
6456 004124 1046001 ERROR 1 JFAILED TO LOAD + READ INTERRUPT ENABLE
457 PR AR AR A RN AR R A AN AT A AN A N AR AR R A AN AR AN R AN R RN NA R AR AN AN TR
(3) ;*TEST 6 LOAD AND READ BALK CLOCK OVERFLOW START ENABLE BITS
(3) IR R A R AN AR AN A AR N R AN R AR R RN R A AR AR A AR AN AR RARANANANRANRARNNANNRA NS
(2) 004125 000004 TSTé6: SCOPE
458 004130 012737 000040 001124 MOV #31T5,8GDDAT ;LOAD EXPECTED DATA
459 0047136 104475 CHK]T
460 004140 104001 ERROR 1 JFAILED TO LOAD + READ (LOCK OVERFLOW START ENAB
L61 IR AR R AR AN R AR N AR AN RN A AR AR AR NN RN NR RN RN N AR AR RO R R AN
(3) J*TEST 7 LOAD AND READ BACK EXTERNAL START ENABLE BIT4
(3) JINERREANNARANA RN A RR AN R C A ARSI AN AR AR AN RN AR RNAA AN AANRCR NS
(2) 004142 000004 TST7: SCOPE
462 004144 012737 000020 001124 MOV #8174 ,8GDDAT ;LOAD EXPECTED DATA
463 004152 104415 CHK]T
464 004156 104001 ERROR 1 :FAJILED TO LOAD + READ EXT. START ENABLE
L65 AN A AR R A A RN R N R AN R A RN AN RN AR ANA N RN RN N R AR RN RNNARANE AN OR
(3) J*TEST 10 LOAD AND READ BA(CK MAINT. TST BIT?
(3) DN A AR A A RN AR AR R AR RN A AR A AN R AN AR NN R RN N RAA R AN RRAA KRR AR AN
(2) 004156 000004 TST10: SCOPE
466 004160 012737 000006 001124 MOV #8172,%GDDAT ;LOAD EXPECTED DATA
467 004166 104415 CHK]T
468 004170 10400 ERROR 1 ;FAILED TO LOAD + READ BA(K MAINT, TST

q
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(VMNAB

470
(3
(3
{2y
&7
472
473
474
475
‘3)
«3)
(2)
476
«77
478
479
(3)
(%)
(2)
1)
480
4«81
(82
483
484
485

006172
004174
004202
004204

004206
004210
004216
004220

004222
004224
004232

004244
004246
004254
V04256

000004
012737
104415
104001

000004
012737
106415
104001

000004
012737
005037
012777
000005
052777
104414
104001

000010

100000

000300
001124
077574

000100

001124

001724

001160
175156
174670

E 3
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T LOAD AND READ BA(CK ENABLE 1.D. BITf3
R R R ek b bbb LLL L E L
J*TEST 1 LOAD AND READ BACK ENABLE [.D. BIT3 v

e A3 322322032222 ddRRRRARRRRRARRRRRRRRRAR Rt RdRRR2RRRRRRR A

T$T11: SCOPE

MOVIT #3173, 8$GDDAT ;LOAD EXPECTED DATA
(HK
ERROR 1 ;FAILED TO LOAD + READ ENABLE 1.D.

S 2222322222222 302222222R0222R22R2dRiRRdRdRRRddRiRdR ARl Rl dR ]

LeTEST 12 LOAD AND READ BACK ERROR FLAG BIT1S
:;'tttitﬁ*ﬁtttttiit*tttttttihttiittt*ttttttttttitﬁttttttttttttttt
TST12: SCOPE

MOV #BIT15,8GDDAT  ;LOAD EXPECTED DATA

CHKIT

ERROR 1 ;FAILED TO LOAD + READ ERROR FLAG
::i**“*t*tt.t‘!tittttlQt"t.tﬂ'.Qtt*"'.""."ﬁ'.ttt‘t'i"l.'t.
S+TEST 13 TEST INIT CLEARS BITS 2-6,8-14

‘;!ttﬁ'tit't'tt.t'.tt't!"t'tttt.ttﬁt'ttﬁtt'ttt'tt'tﬁtﬁ'Q.Qtﬁﬁttt

TST13:  SCOPE

MOV #300,$TIMES ;.D0 300 ITERATIONS
CLR $GDDAT JLOAD EXPECTED DATA
2$: MOV #77574 ,@STREG  ;SET STATUS REGISTER
RESET JINITIALIZE
BIS #100.3%7KS JSET INTRPT, ENABLE
CHECK ;GO CHECK RESULTS
ERROR 1 JRESET FAILED TO CLEAR AD ST. REG.

SEQ 0030

BIT

BITS




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
CVMNAB . P11 08-AUG=79 10:35

(2) 004260 000004
(1) 004262 (12737 000300 001160
488 004270 012777 100000 175124
489 004276 000005
490 004300 052777 000100 174636
491 004306 104414
492 004310 104001

493

(3)

(3)

(2) 004312 000004

(1) 004314 012737 000100 001160

494 004322 005277 175074

495 004326 012737 000200 001124
496 004334 004737 016552

497 004340 042777 100000 175054
498 004346 104414

499 004350 104001

500 004352 017700 175050

(2) 004356 000004

(1) 004360 012737 000300 001160
502 004366 005037 001124

503 004372 005277 175024

504 004376 105777 175020

505 004402 100375

506 004404 000005

507 004406 052777 000100 174530
508 004414 104414

509 004476 106001

004420 000004
004422 005037 001124
004426 005277 174770
004432 105777 174764
004436 100375
004440 017700 174762
COMGee 104414
004att 104001

AN A~
e R I R N e A Y
s JENT0 SV, W NPT, R

F 3
MACY11 30G(1063) 08~AUG=79 10:42 PAGE 8
114 TEST INIT CLEARS ERROR FLAG

X 2232222223832 2330220Rdf 2208200320220 23R R R A2 RdRR) 2R ] ])

SaTEST 164 TEST INIT CLEARS ERROR FLAG

* R RARARAAARARAARRAANARARAIRIAAAAANNAAANAAARAAAARAARARANANONRNROOTRERNY

tST14: SCOPE
MOV #300,$TIMES ::D0 300 ITERATIONS

MOV MIT15,aSTREG  ;SET BIT 15

RESET ;ISSUE INIT
BIS #100,3$TKS ;SET INTRPT. EN. FOR KEYBOARD
(HECK
ERROR 1 )
T T e L T Y
;«TEST 15 TEST DONE FLAG SETS AND BITO CLEARS ON END OF (ONV.

a2 2233332223220 2222 R2RRRRiRRRRStRRAsRRRdddRRaRtAR Rl Rl S]]

1ST15: SCOPE
MOV #100.STIMES ;:DO 100 ITERATIONS

INC aSTREG ; START CONVERSION

MOV #8177 ,3GDDAT ;LOAD EXPECTED

JSR PC,STALL . DELAY

BIEc MIT15,aSTREG  ;MASK OUT ERROR BiT

CHECK

ERROR 1 ;A/D DONE FLAG FAILED TO SET,BITO FAILED TO (LEAR
MOV a@ADBUFf ,RO ;CLEAR DONE FLAG ' OR JTERATIONS

T AR ARANRNA RN R AR ARAARRAAGYARANEAAARAAAARREANRAAAAN R AARAA RN

TwTEST 16 TEST INIT CLEARS DONE FLAG
.'"Q"itﬁ*.*.ﬁ*.iﬁiiﬁﬁ.it.iiii.Qﬁtiﬁ'.ﬁ.'*.ﬁl’.t.Q"Q'ﬁ'ﬁﬁ'Q.QQ.QQ.
75T16: SCOPE
MOV #300.$TIMES
(LR $GDDAT

..D0 300 ITERATIONS
;CLEAR EXPECTED

INC @STREG :START (ONVERSION
’%: TSR aSTREG
8PL 2%
RESET
BIS MIT6,a8TKS ;ENABLE INTR,
CHECK
ERROR 1 ;DONE FLAG FAILED TO CLEAR

S AARNAARARARARAANATRRAAANFIAAAARNARAARAARARNRARNRAAARAAAAAACAAEARARTRANNS

CRTEST 17 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE

S . ERAAAAAANAATIAAARAAANARAARIARAAANAAAAAAANAAAAALCARTARAAACANAANDTAAARNOEN

TST17:  SCOPE

CLR $GDDAT ;CLEAR EXPECTED
INC 8STREG ;SET A/D START CONVERSION BIT
'$: TSTB aSTREG JWAIT FOR FLAG
BPL 1%
?Sgc SADBUFF ,RC ;READ CONVERTED VALUE
K

ERROR 1 ;DONE FLAG FAILED TO (LEAR

SEQ 0031




(VMNA~-B MNCAD /MNCAM/MNCAG DJAGNOSTIC
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520
(%)
(%
()
521

522
523
524
525
526
527
528
529
530
(3)
(%
(2)
531

532
533
534
535
536
~37
538
539
540
541
(3
(3
(2)
(1)
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565

004572
004574
004602
004610
004616
004620
004624
004626
0046372
004640
004646
004654

004662
004670
004676
004702
004710
004712
004714
004716
004724
004732
004734
004740
004742

000004
005037
005037
005037
012777
105777
100375
017737
001407
104004

000004
012737
012737
005037
012777
105777
100375
017737
023737
001407
104004

000004
012737
012737
042777
005046
012746

004737
012777
012777
012777
105777
100375
017737
005077
017737
012737
104002
000401
022626
013777
012777
005046
(12746

Q
005077

08-AUG=-79 10:35

001124
001520
001530
000005
174722

174720

007777
000001
001530
000405
174652

174650
001724

000109
004610
000100

004626

023507
004714
000200
000101
174542

174534
174526

174526
000300

001432
004700

0047472
174454

174726

001126

001124
001520

174656

001760
001106
174326

1764570
176564
174546

001126

001124
001124

176504
1746500

G 3
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120 TEST ALL '0'S RESULTS USING MAINT. ADTST. BIT
AN NN AN AR AR RPN R AN IR T I AN RN R AN AN R AR N RN SR I AN R AR R A AR N AR NN R S
,*TEST 20 TEST ALL '0'S RESULTS USING MAINT, ADTST, BIT
P e L D R R R I L R Y
T1ST20: SCOPE
CLR $GDDAT JCLEAR EXPECTED VALUE
(LR (HANL JSET CHANL = 0
CLR SPREAD JSET SPREAD = 0
MOV #5,aSTREG JCONVERT EVEN CHANNEL WITH MAINT, BIT SET
Ik ¥ TSTB ?gTREG JWAIT FOR DONE
BPL
MOV @ADBUFF ,$8DDAT  ,RESULTS TO BDDAT FOR (HECKING
BEQ TS121 . .GOTO NEXT TEST
ERROR 4 ;DID NOT GET ALL '0'S RSULT WITH MAINT. ADTST
P s
J*TEST 21 TEST ALL "1'S RESULT USING MAINT. ADTST. BIT
R T e R R R L
TST21: SCOPE
MOV #7777 ,8GDDAT JEXPECT ALL '1'S RESULT
MOV #1, CHANL JSET CHANL = 1
CLR SPREAD JSET SPREAD = 0
MOV #6405 ,aSTREG JCONVERT ODD (HANNEL WITH MAINT, BIT SET
1%: égTB ?gTREG JWAIT FOR DONE
L

MOV @ADBUFF ,$8DDAT  ;RESULTS TO BDDAT FOR CHECKING
(MP $GDDAT ,$8DDAT  ;EQUAL?

BEQ TST2?2 ::GOTO NEXT TEST

ERROR 4 :DID NOT GET ALL "1°'S RESULT WITH MAINT, ADTST
. 't'tt'tt'ﬁt.tltttttttlittttttttttﬁttt'tti'tt'tt'ﬁtttttt'ttti!t!
-TEaY 22 GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER (ONVERSION
B 2222222222 X32X2 3332228222 2222222222 022222202222t 2RRRRaR |
TSTZ’ SCOPE

MOV #100,%TIMES ;.DO 100 ITERATIONS

MOV #108,$LPADR ;LOAD RETURN ADDRESS
10%: BIC MIT6,a8TKS JRFMOVE TKB INTERRUPT

CLR -(SP) RESET PRIORITY

MOV #1%,-(SP)

RTI]
1%: JSR PC,SETINT ;LOAD VECTOR AREA WITH TRAP (AT(CHER

MOV #38 ,aVECTOR ;INTERRUPT VECTOR ADDRESS
MOV #200,aVECTR] ;SET UP NEW PSW
MOV #MBIT6!BITO,aSTREG ;SET INTERRUPT ENABLE B8]~ ¢+ START (ONVERSION

2%: TSTR aSTREG ;WAIT FOR DONE
BPL 2% JFLAG TO SET
MOV aSTPEG,$BDDAT  READ STATUS REGISTER
CLR @STREG ;ENSURE [NTR. ENABLE IS CLEARED

MOV a@ADBUFF ,$GDDAT ;READ TO CLEAR DONE FLAG
MOV #3[T7'BIT6,8GDDAT ;LOAD EXPECTED GOOD DATA

ERROR 2 ;FAILED TO INTERRUPT OGN DONE
BR [ ;,BRANCH TO NEXT TEST
3%: MP (SP)+,(SP)+ RESET STACK POINTER
6% MOV VECTR1,aVECTOR SET UP FOR UNEXPECTED INTERRUPT
MOV #(700,aVECTRY
CLR ~(SP) JCLEAR PSW
S?Y #5%,-(SP)

5%: (LR ®8STREG

SEQ 0032




CVMNA=B8 MNCAD/MNCAM/MNCAG D
08-AUG=79 10:35

CVMNAB . P11

0047466

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
005G77

000004
012777
052777
105777
100375
012737
012777
004737
104414
104001

017700

176454

000100
004770
000100

005006

023502
005064
000200
140000
174362
140000
174346
174346

174330
174330
001436
004700

005122
174274

000001
000100
174252

100200

000001
016552

174224

%AGNOSlI(

001160
001106
174146

174414
174410
174366
001126
001124

174330
174324

174264
174000

001124
174234

H 3
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122 GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVLRSION SEQ 0033

TST SADBUF F :LLEAR DONE BIT
"."QﬁI'...Q.“."l."'..."'.ﬁ'.ﬁ'."'......'.."i.!ttil’.."'..‘.'
TeTEST 23 TEST INTERRUPT OCCURS WHEN ERROR AND [.£.F. !S SET
.'".Q.'-."'.Q'."....'il.".t.'.‘.'.".'..'..'Q'.'..."'..t'.t'.".
TST23: SCOPE

MOV #100,$TIMES ::D0 100 ITERATIONS

MOV #10$ . SLPADR “LOAD RETURN ADDRESS
108:  BIC #BIT6,387KS ‘REMOVE TKB INTERRUPT

CLR -(SP) "LOWER PRIORITY

MOY #18,~(SP)

RT
18: JSR PC,SETINT SLOAD VECTOR AREA WITH TRAP CAT(HER

MOV #28 AVECTR2 “SETUP VECTOR ADDRESS

MOV #200,9VECTR3  :SET UP NEW PSW

MOV #ITiSIBIT14,3STREG :CAUSE AN INTERRUPT

MOV SSTREG.SBDDAT  :BAD DATA

MOV #BIT1SIBITI4,$GODAT :GOOD DATA

CLR aSTREG :CLEAR STATUS

ST RADBUF F *AND CLEAR DONE

ggaoa %s “"ERRGX"* BIT FAILED TO GENERATE AN INTERRUPT
28 cMP (SP)+,(SP)+ :POP STACK
38 CLR aSTREG "CLEAR STATUS REG.

ST RADBUF F “FALSE READ TO CLEAR DONE

MOV VECTR3,aVECTR2 -RESET VECTOR

MOV #4700,aVECTR3

CLR -(SP) "RESET PRIORITY

MOV #4$ .- (SP)

RTI
48: CLR aSTREG
.'.'ﬁii."ﬁi.li.iii*ttiitttii"tﬁﬁtttiit"ﬁlitttitiitt‘tﬁtiitiittttlt
TRTEST 24 TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER

‘"tiitt'ﬁtﬁtttlQl‘ﬁ*'l**t'.*‘tlltﬁt'l.ﬁ‘ﬁtlﬁl"t.tiﬁt.tttt!tttt.tlt

TST24: SCOPE
MOV #]T0,aSTREG ;START CONVERSION

BIS #BIT6,88TKS JENABLE TKB INTERRUPT
1%: TST8B aSTREG ;WAIT FOR
BPL 1%
2%: MOV #MIT15!8177,8GDDAT ;LOAD EXPECTED VALUE
MOV MITO0,@STREG ;START 2ND CONVERSION
JSR PC,STALL ;DELAY
4%: CHE (K
ERROR 1 ;ERROR FLAG NOT SET WHEN ZND

; CONVERT ENDS BEFORE READ BUFFER FROM FIRST
MOV aADBUF F ,RO ;CLEAR DONE FLAG
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RARLS

P11

005274

005300
00530¢
005306
005314
005320
005324
005326
005334
005342
005344
005346
005354
005362

005 364
005366
005372
005374
005402
005410
005416
005424
005430
005432
005434
005440

105777
100375
017700
005077

000004
005037
012777
005277
105777
100375
017737
0462737
001401
104001
062777
032777
001754

000004
005737
100020
012737
013777
012777
012777
004737
104414
104001
005777
005077

100000
000001
000001
000001
174162
077777
001124

174134

174132
176122

001124
000010
174102
174076

1746074
007777

000400
004000

001544

000240
001124
177776
000011
016552

173766
173756

001124
174202
176174
174166
001126
001126
001126

176106

001125
C0112¢

176046
174040

001124
174017
1740«-
174034

I 3
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125 TEST ERROR FLAG SETS IF START OND CONV. BEFORE DONE FLAG SETS

SE 23S 2 2222202202222 2SR RRAZXARRRR22 X222 22222 2R 2]

STEST 25 TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS
;:'ttl'tt"'.l"t'"'t.tt.t...tQ.tttt.".Qltttt't'.t.'t".'lﬁ."'
1§125: SCOPE

MOV #31T15,$GDDAT  ;LOAD EXPECTED DATA

MOV #B]T0,@STREG  ;START CONVERSION

MOVB  #BIT0.@STREG  ;START NEXT CONVERSION

MOVB  #BITO.3STREG  :ONCE AGAIN IN CASE REFRESH INTERVENED

MOV ASTREG.SBDDAT  :READ STATUS REGISTER

BI( #77777 .$3DDAT  :MASK OUT BIT 15

CMP SGDDAT.SBDDAT  :COMPARE RESULTS

8[Q 1% : ;BRANCH OVER ERROR

ERROR 1 :ERROR FLAG NOT SET WHEN 2ND

:CONVERT BEGINS BEFORE FIRST DONE

1% TSTR  @STREG ‘WAIT FOR DONE

BPL 18 WAIT

MOV @ADBUF F ,RU

(LR aSTREG :CLEAR STATUS REGISTER
;:iQﬁﬁt.ttQ*.ttttiﬁt'tt.i'ﬁ‘.tttﬁ..t‘l‘..“ﬁtﬁ‘ﬁi.Qtﬁiitttttt‘.tt
STEST 26 TEST CHANNELS 0-7 FOR SINGLE ENDED
;:tttlﬁt‘t't.ﬁt'.."'t.‘i.'l'!‘t.l'tt't.tt.tl'tttt“‘titttt‘ttttt
18126: SCOPE

(LR $GDDAT

MOV #MBIT3,aSTREG JENABLE PREAMP STATUS

1%: INC aSTREG JSTART A (ONVERSION
°%: TSTB aSTREG . IS CONVERSION DONE?

BPL ’$ JNO, WAIT TILL IT IS DONE

MOV aADBUFF ,$8DDAT  GET PREAMP STATUS

81C #7777 ,$8DDAT JMASK OUT CONVERTED VALUE

BEQ 3% ;. SKIP OVER ERROKk IF ZERO

ERROR 1 JCHANNEL 0-7 CANNOT EVER BE DIFFERENTIAL
b4 H ADD #3178, 3STREG s INCREMENT CHANNEL TO BE TESTED

BIT #M31T11,aSTREG ;IS IT DONE?

BEQ 18 ; :NO
:;!ttttttﬁttttt.ttttittt*tttﬁtﬁ'itit*'ﬁtttitltttﬁiititttt!tttﬁttt
S*TEST 27 TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)
;:tit*t*ttttt'tt*tttﬁtittitii*tttﬁﬁﬁﬁ'ﬁ*i*ﬂiii*ltﬂitittlltttttitt
TST27: SCOPE

TST WFTEST JRUNNING ON TESTER ?

BPL 2% ..NO, GO TO NEXT TEST

MOV #BIT7!BITS5, SGDDAT SSET UP EXPECTED RESULT

MOV $SGDDAT ,@STREG ~ ;ENABLE CLOCK OVERFLOW START

MOV #177776,aCLKBPR ;SET CLOCK NEAR OVERFLOW

MOV #11,aCLKCSR ;START CLOCK AT LINE RATE

JSR PC,STALL ;DELAY

CHECK JCHECK RESULT

ERROR 1 ;DONE FLAG FAILED TO SET
’%: TST aADBUF f ;CLEAR DONE FLAG

(LR aSTREG JINHIBIT CLOCK OVERFLOW START

SEQ 0034




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB . P11

647

005444
005646
005452
005454
005462
005470
005476
005504
005510
005512
005514
005520

005524
005526
005534
005540
005542
005546
005550
005552
005554
005560
005562
005564

005566
005570
005576
005602

005610
005612
005614
005616
005622
005624
005626

08-AUG=79 10:35

001546
000240
001124
1727777

000011
016552

173706
173676

000100
016536

012332

012332

000100
016540

012332

012332

00160

001160

J 3
MACYT1 30G(1063) 08-AUG-79 10:42 PAGE 11

130 TEST CLOCK OVERFLOW STARTS A/D (If MNCKW IS AVAILABLE)

2 2233332220000 2022 dRdRidtdRltiisl ittt iR ttd ]

S«TEST 30

TEST CLOCK OVE

RFLOW STARTS A/D (IF MNCKW IS AVAILABLE)

A 2223222222020 2d R X222l R Rd 2R dR2 R RdRRRdtRRRlR N D]

TST30: SCOPE
TST
BEQ
MOV
MOV
MOV
MOV
JSR
CHECK
ERROR
TST
CLR

KWAD
TST31
#SIT7'BIT5,8GD
$GDDAT,aSTREG
2177777, 3KWBPR
#11,3KWCSR
PC,STALL

1
SADBUF f
aSTREG

:TEST ]F OPERATOR SAID YES
::BR [F ANSWER WAS NO

DAT ;LOAD EXPECTED
:LOAD STATUS REG.
JLOAD PRESET REGISTER
;ENABLE CLOCK
;DELAY
;CHECK RESULTS
;DONE FLAG FAILED TO SET WITH CLOCK STARTS
JCLEAR DONE FLAG
JINHIBIT CLOCK START

2222220222202 Rd2ddRRRZRRRRRRRRRdfRRRRRRRRARARRARRRRR2RAdR D]

LeTEST 37

TEST MNCAD S.E

.~ DIFF MODE STATUS BIT  (TESTER ONLY’

e 2223282202222 2002d2002 2022200222322 8020322 R0R 2R dRdl ] 4}

TST31: SCOPE
MOV
TST
BEQ
JSR
BIT?
20000
4010
JSR
0

0
4010

#100,STIMES
WF AD

TST32
R5,TSTSDF

RS, TSTSDF

;:D0 100 ITERATIONS

JTEST IF TESTING MNCAD
;cBR IF NOT

;GO TO SUBROUTINE AND DO THE TES!ING
;1ST IN DIFFERENTIAL MODE
JEXPECTED DATA

;ON CHANNEL 10

;REPEAT

;THEN IN SINGLE ENDED MODE
JEXPECTED DATA

;ON CHANNEL 10

a2 f 2222222222220t R RtRRRRRRRRRRRRRRSREE]

SeTEST 32

TEST MNCAM S.E

.- DIFF MODE STATUS BIT (TESTER ONLY)

o 1322823822332 2R A2 20R2RRRARRRRRRSD

TST32: SCOPE
MOV
TST
BEQ
JSR
8lT7
20000
6010
JSR
0

0
*0010

#100,8TIMES
WF AM

vST33

RS, TSTSDF

RS, TSTSDF

;.00 100 ITERATIONS

JTEST IF TESTING MNCAM

;.BR [F NOT

;GO TO SUBROUTINE AND DO THE TESTING

;1ST IN DIFFERENTIAL MODE

JEXPECTED DATA

;ON CHANNEL 14 <1ST MNCAM ON TESTER [F DIFF >
;REPEAT

;THEN IN SINGLE ENDED MCDE

JFXPECTED DATA

;ON CHANNEL 20 <1ST MNCAM ON TESTER IF S, E.>

SEQ 0035
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(VMNAB

684
(3)
(3)
(2)
1)
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710

PN

005630
005632
005640
005644
005646
005652
005654
005660
005664
005670
005672
005676
005700
005704
005710
005712
005714
005720
005722
005724
005726
005732
005736
005740
005742
005746
005750
005752

000004
012737
005737
001043
005737
001440
013700
042700
022700
001431
005737
001026
104401
104401
104412
005726
004537
000000
020000
004010
104401
104401
104412
005726
004537

004010

000001
001544

001372
044544
177700
000003
001176
032160
034466

012332

032110
034466

012332

001160

K 3
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733

TEST MNCAD S.E.- DIFF MODE STATUS BIT

(MNCAD=-TA ONLY)

S22 2233003822820 R RdR2dAlRiRRRtRtRttRRi RtRRdRRRRRRRRRRaRERRA

TRTEST 33

e 2223223220303 082222RRR2RR3RARRRRRRRRR2ZRRRSRRRRRRARRRRAdR ]|

75133:

SCOPE
MOV
1S7
BNE
TST
BEQ
MOV
BIC
M2
BEQ
TST
BNE
TYPE
TYPE
RDL IN
ST
JSR

0
<0000
4010
TYPE
TYPE
RDL IN
TST
JSR

0

0
4010

TEST MNCAD S.E.- DIFF MODE STATUS BIT

#1,S$TIMES
WFTEST
T1S734
ADTA
1ST34

CHTABL+10,R0
#177700,R0O

#3,R0
TST34
$PASS
TST34
.SDDIF
.CRWR

(SP) +
RS, TSTSDF

.SDSE
.(RWR

(CP)+
RS, TSTSDF

(MNCAD=-TA ONLY)

;2D0 1 ITERATION

JRUNNING ON TESTER ?

.:BR IF YES

;1S MNCAD-TA AVAILARLE

;.8R [F NO

JGET CHANNEL #10 TYPE

;MASK OFF OTHER BITS

JTEST IF MNCAG

::BR IF AG CHANNEL-CANT (HANGE SE/DIF [F MNCAG IS (W10
:TEST IF FIRST PASS

:.BR IF NOT

:TELL OPERATOR TO SET MNCAD-TA TO DIFFERENTIAL
;TELL OPERATOR TO DEPRESS 'RETURN''

:WAIT FOR '‘CR'’

JCLEAN STACK

;Sg TO SUBROUTINE TO DO THE TESTING

JEXPECTED DATA

JON CHANNEL 10

JTELL OPERATOR TO SET MNCAD-TA TO S.E.

JTELL OPERATOR TO DEPRESS ‘RETURN''

;CLEAN STACK

;TEST THE MODE BI7
. NA

JEXPECTED DATA

;ON CHANNE 10

SEQ 0036




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB.P11 08-AUG-79 10:35

712

73

(3)

(3)

(2) 005754 000004

(1) 005756 012737 000007
714 005764 005737 016542
715 005770 001073

716 005772 013700 044544
717 005776 042700 177700
718 006002 022700 000003
719 006006 001464

720 006010 000240

721 006012 000240

722 006014 000240

723 006016 000240

724 006020 005737 001176
725 006024 001055

726 006026 012737 000220 001124
727 006034 013777 001124 173360
728 006042 005737 001544

729 006046 100011

730 006050 052777 000400 173410
7317 006056 042777 000400 173407
732 006064 004737 016552

733 006070 000425

734 006072 004737 016564

735 006076 000424

736 006100 005737 001372

737 006104 001421
738 006106 104401 032344
739 006112 004737 0423472
7640 006116 013746 001564
(1) 006122 104403
(1) 006124 001
(1) 006125 000
7641 006126 104401
7642 006132 1044172
743 006134 005726
7644 006136 042777 100000 173256
745 006144
7646 006146 104001

747 006150 005777 173252
748 006154 005077 173242
749

7’87

001160

034466

MACYT1 30G(1063)

733

TEST MNCAD S.E.- DIFF MODE STATUS BIT

L
08~AUG=-79

—

3
10:42 PAGE 13
(MNCAD=-TA ONLY'

2 2222222822200l dRllRRRRiRSRRRRRlRRARRRRRR Rl

TeTEST 36

e ii2i2222AR2RR2RAR2RRARRRARARRRRERRRRRRRRRRARRRSARERREESA)

TST36;

2%:

3%
4%:

SCOPE
MOV
TST
BNE
MOV
BI(
(MP
BEQ
NOP
NOP
NOP
NOP
TST
BNE
MOV
MOV
TST
BPL
BIS
BIC
JSR
BR
JSR
BR
TST
BEQ
TYPE
JSR
MOV
TYPOS
.BYTE
.BYTE
TYPE
RDLIN
1ST
BIC
CHECK
ERROR
TST
(LR

TEST EXTERNAL

#1,.8TIMES

wF AG

TST3S
(HTABL+10,RC
#177°10,R0
#3,R0

TST3S

$PASS
TST35

#B]T7'RBIT4,$GDDAT

$GDDAT ,aSTREG
WFTEST

2%

#3178 ,aDRVDOR
#3178,aDRVDOR
PC,STALL

3$

PC,AFIRST

43

ADTA

4 °

LJEXTST
PC,wWH]CHU
UNITBD,=(SP)

1
]
. CRWR

(SP)+
#]T15,8STREG

1
aADBUF F
aSTREG

START STARTS A/D (MNCAD-TA OR TESTER)

::D0 1 ITERATION

JTEST IF TESTING MNCAG ON TESTER
::BR IF YES

;GET CHANNEL 10 TYPE

;MASK OFF OTHER BITS

JTEST IF CH10 IS A MNCAG (HANNEL
::BR IF IT IS A MNCAG

sTEST IF FIRST PASS

::BR IF NOT F]RST PASS
JSET UP EXPECTED RESULT
JENABLE EXTERNAL START
;RugNING IN TESTER MODE?
..N

;GENERATE EXTERNAL START
JRESET BIT

;DELAY

J;TEST RESULTS

JTESY IF FIRST PASS

;BR IF NOT FIRST PASS

. JF MNCAD-TA AVAILABLE ?
J:BR IF NO

;TYPE MESSAGE ABOUT EXT. START
;DETERMINE UNIT »#

;sSAVE UNITBD FOR TYPEOUT
;.60 TYPE--OCTAL ASCII
J:TYPE 1 DIGIT(S)

5 :SUPPRESS LEADING ZEROS
:TYPE "TYPE CR WHEN READY'’
JWAIT FOR CR

;POP WORD OFF STACK

;CLEAR A/D ERROR

;JCHECK RESULT

:DONE FLAG FAILED TO SET
;CLEAR DONE FLAG

JINHIBIT EXTERNAL START

SEQ 0037




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG-79 10:35

CVMNAB.P11

789

(3)

(3)

(2) 006160
(1) 006162
790 006170
(3) 006174
(1) 006176
S}; 006204
(1)

(1) 006210
1) 006216
(1) 006224
(1) 006232
(1) 006240
(1) 006242
1)

(1)

(1) 006244
g}; 00625¢
E}; 006260
(1) 006266
(1) 006272
(1) 006300
(1) 006306
E}; 006310
(1) 006312
(1) 006316
(1) 006322
(1) 006324
(1) 006332
(1) 006336
(1) 006344
(2) 006352
(1) 006354
(1) 006356

000004
012737
005737
001470
012737
004737

112777
012737
017737
042737
001001
104010

012777
042777

112777

005037
017737
042737
001401
104010

105277
105777
100375
017737
017700
012737
042737
001001
104010

000100
016542

006210
014006

000010
000001
173240
177776

000170
000010

000010

001124
173172
177776

173104
173100

173140
173070
000001
177776

001160

001110

173206
001124
001126
001126

173214
173206

173'36

001126
001126

001126

001124
001124

M 3
MACY11 30G(1063) O08~-AUG~79 10:42 PAGE 14
135 VERIFY 'HOLD'' FROM MNCAG CHANNEL 10

S 1222222222222 RR2d Rl RdR R il Rl Al ARl AR

TeTEST 35 VERIFY "HOLD'' FROM MNCAG CHANNEL 10

L R L R R TR Y
T1ST3S: SCOPE
MOV #100,$TIMES ;DO 100 ITERATIONS

TST WFAG CHECK IF "WFCHK'' FOUND AN MNCAG

B8EQ TST36 ;;BR IF NO MNCAG FOUND

MOV #1$,SLPERR :[OAD ERROR RETURN

JSR PC,CLRCHT :DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

NOU SELECT CHANNEL 10 BUT DONT TELL THE TESTER TO 'HOLD''

CHECK FOR FALSE ‘MNCAG HOLD''
1$. MOovB #10,3ADST1 sLOAD MUX WITH MNCAG CHANNEL

MOV #1,$GDDAT :LOAD EXPECTED DATA

MOV aDRVDIR ,$BDDAT ;READ TESTER INPUT REGISTER

BIC #177776,$8DDAT ;MASK OFF OTHER BITS

BNE 2% :BR IF BIT IS ON

ERROR 10 JUNEXPECTED "HOLD'®" SENSED FROM M.U.T., C(HANNEL 10
NOU TELL THE TESTER TO ‘HOLD'' THE CHANNEL

AND VERIFY THAT MNCAG CHANNEL DOES HOLD

28: MOV #170,aDRVDOR JTELL TESTER TO HOLD
8IC #10,3DRVDOR :BY SETTING ALL THESE BITS AND CLEARING
;THE BIT FOR THE CHANNEL
MOvB #10,8ADST1 JRE-CLOCK 'QUAD HOLD BUFFER LATCH"
;IN THE MNCAG "HOLD'' LOGIC
CLR $GDDAT ;CLEAR EXPECTED VALUE

MOV aDRVDIR,$8BDDAT ;READ TESTER
8IC #177776,38DDAT . CLEAR OFF BITS

BEQ 3s :BR IF BIT IS OFF

ERROR 10 S"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 10
-NOW CONVERT ON THE SELECTED CHANNEL AND CHECK "HOLD'' CLEARS
3s: INCB  aSTREG s CONVERT
($: TSTB  @STREG “WAIT FOR READY

8PL 4

MOV aDRVDIR.$BDDAT :READ TESTER

MOV @ADBRUFF RO :READ 10/D BUFFER

MOV #1,$GDDAT :LOAD EXPECTED

BIC ¥177776,$GDDAT  :CLEAR OTHER BITS

8NE 58 ;BR IF BIT IS OFF

ERROR 10 “"MNCAG HOLD'' FAILED TO CLEAR FOR (HANNEL 10

5%:

SEQ 0038




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB.P11

792
(3)
(3)
(2)
(1)

2

VN N e T e T i O e T X e Tt T et N e T i T i T e T e T i I o e T i T i T T T e T i i N st Wi W W W NV L W, )
b P\ D cmd kD d D e e D ) e ed e d d e d D ) Db d Db b b b A
N N Nl Nt Nl i N Nl Nl Nl NP N Nkl Nl N Nl Nl N N? o i N N i N Nl Nt kP il Nl okt ot Nt

006552
006554

08-AUG-79 10:35

000004
012737
005737
001470
012737
004737

112777
012737
017737
042737
001001
104010

012777
0462777

112777

005037
017737
042737
001401
104010

105277
105777
100375
017737
017700
012737
042737
001001
104010

200100
016542

006406
014006

000011
000001
173042
177776

000170
000020

000011

001124
172774
177776

172706
172702

172742
172672
000001
177776

001160

001110

173010
001124
001126
001126

173016
173010

172740

001126

001124
001124

MACYTT 30G(1063)

136

N 3
08-AUG-79 10:47 PAGE 15

VERIFY "HOLD'" FROM MNCAG HANNEL 11

SR 3232223222222 R02222200RRid)ia2silRisitlRRddtRisRRRRRRRERRR] )

TeTEST 36

a2 AA22022022 a0 RRdRifRaRitt Rl sl iR R dRddRddRRRRtRRRRdRRR)

15136

SCOPE
MOV
TST
BEQ
MOV
JSR

VERIFY "HOLD'' F"«OM MNCAG CHANNEL 11

#100,8TIMES ;D0 100 ITERATIONS

WFAG CHECK IF "WFCHK'' FOUND AN MN(CAG

TST37 ;.BR IF NO MNCAG FOUND

#1$ ,SLPERR :LOAD ERROR RETURN

PC.CLRCHT ;DO CONVERSION ON AG CHANNELS TO INiT. THE LOGIC

NOU SELECT CHANNEL 11 BUT DONT TELL THE TESTER TO "HOLD"
CHECK FOR FALSE 'MNCAG HOLD''

TS.

23.

MOVB
MOV
MOV
BIC
BNE
ERROR

MOV
BIC

MOVB

#11,8ADST1 ;LOAD MUX WITH MNCAG CHANNEL
#1,$GDDAT :LOAD EXPECTED DATA
aDRVDIR,$8DDAT ;READ TESTER INPUT REGISTER
#177776,8BDDAT ;MASK OFF OTHER BITS

2% ;BR IF BIT IS ON
10 JUNEXPECTED "HOLD SENSED FROM M.U.T. CHANNEL 11
;NOW TELL TAE TESTER TO "HOLD'' THE CHANNEL
AND VERIFY THAT MNCAG CHANNEL DOES HOLD
#170,aDRVDOR ;TELL TESTER TO HOLD
#20,3DRVDOR :BY SETTING ALL THESE BITS AND CLEARING
;THE BIT FOR THE CHANNEL
#11,aADST1 ;RE-CLOCK 'QUAD HOLD BUFFER LAT(H"'
;IN THE MNCAG 'HOLD'' LOGIC
SGDDAT ;CLEAR EXPECTED VALUE

NOW CONVERT ON

3$:
4%:

5¢%:

(LR
MOV
BIC
BEQ
ERROR

INCR
TSTB
BP.
MOV
MOV
MOV
B8IC
BNE
ERROR

aDRVDIR,$8DDAT ,READ TESTER
#177776,88DDAT ;CLEAR OFF BITS

33 ;BR IF B8IT IS OFF

10 ;"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 11
THE SELECTED CHANNEL AND CHECK "HOLD'' CLEARS

aSTREG ; CONVERT

2iTREG ;JWAIT FOR READTY

aDRVDIR,$8DDAT ;READ TESTER

®ADBUF F ,RO ;READ 11/D BUFFER

#1,8GDDAT JLOAD EXPECTED

#177776,8GDDAT CLEAR OTHER BITS

5% ;;BR IF BIT 1S OFF

10 :"MNCAG HOLD'* FAILED TO CLEAR FOR CHANNEL 11

SEQ 0039




B ¢4
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CVMNAB.P11  0B~AUG=79 10:35 137 VERIFY "HOLD'' FROM MNCAG CHANNEL 12 SEQ 0040
795 IR RA RN A N AN AN RN AN RN AR AN A NN R RN AR NARARARARAR AN ARANANAN RN
(3) ;+TEST 37 VERIFY 'HOLD'' FROM MNCAG CHANNEL 12
(3) DI R AN RN RN NN R AN AR AN AN AA AN RN NANNNARANAAANANNAARANONNND
(2) 006554 000004 T1ST37: SCOPE
(1) 006556 012737 000100 001160 MOV #100,8TIMES ;.00 100 ITERAT]IONS
796 006564 005737 016542 TST WFAG ;CHECK IF "WFCHK'' FOUND AN MNCAG
006570 001470 BEQ 1ST40 ;:BR IF NO MNCAG FOUND
006572 0127%7 006604 001110 MOV #1$ ,SLPERR ;LOAD ERROR RETURN
006600 004737 014006 JSR PC,CLRCHT DO CONVERSION ON AG CHMLS TO INIT. THE LOGIC

NOU SELECT CHANNE 12 BUT DONT TELL THE TESTER TO ‘HOLD'
CHECK FOR 7ALSE 'MNCAG HOLD''

006604 112777 000012 172612 1$. MOVB #12,8ADST1 ;LOAD MUX WITH MNCAG CHANNEL

006612 012737 000001 001124 MOV #1,8GDDAT :LOAD EXPECTED DATA

006620 017737 172644 001126 MOV aDRVDIR,$BDDAT ;READ TESTER INPUT REGISTER

006626 042737 177776 001126 BIC #177776,38DDAT ;MASK OFF OTHER BITS

006634 001001 BNE 2% ;BR IF BIT IS ON

006636 104010 ERROR 10 JUNEXPECTED 'HOLD'' SENSED FROM M.U.T. CHANNEL 12

;NOW TELL THE TESTER TO 'HOLD'' THE CHANNEL
AND VERIFY THAT MNCAG CHANNEL DOES HOLD

006640 012777 000170 172620 >s: MOV #170,aDRVDOR  :TELL TESTER TO HOLD

006646 062777 000040 172612 BIC #40 . 3DRVDOR *BY SETTING ALL THESE BITS AND CLEARING
STHE BIT FOR THE CHANNEL

006654 112777 000012 172542 MOVB  #12.@ADSTI *RE-CLOCK "QUAD HOLD BUFFER LAT(CH'"
*IN THE MNCAG "HOLD'' LOGIC

006662 005037 001124 CLR $GDDAT *CLEAR EXPECTED VALUE

006666 017737 172576 001126 MOV aDRVD IR, $BDDAT  :READ TESTER

006674 062737 177776 001126 BIC #177776.$8DDAT  :CLEAR OFF BITS

006702 001401 BEQ 3s :BR IF BIT IS OFF

006704 104010 ERROR 10 S"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 12

NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'' CLEARS

006706 105277 172510 3. INCB  @STREG : CONVERT

006712 105777 172504 4% - TSTB  @STREG ‘WAIT FOR READY

006716 100375 BPL 48

006720 017737 172544 001126 MOV SDRVD IR, $8DDAT  :READ TESTER

006726 017700 172474 MOV SADBUF F RO *READ 12/D BUFFER

006732 012737 000001 001124 MOV #1,$GDDAT *LOAD EXPECTED

0067640 062737 177776 001124 BIC #1977776,8GDDAT  :CLEAR OTHER BITS

006/ .5 001001 BNE 5$ .,aR IF BIT 1S OFF

006750 104010 ERROR 10 MNCAG HOLD'' FAILED TO CLEAR FOR CHANNEL 12

D N N N N 0 T T T N e N e R N N N T T N M N e I N T T e N W W R e W
N N Nt Nt Nkl Nt N Nl Nl it ekt el Nkl Nt Nt Nl St . okt Nt st St et St St st StV Nwdt Nt Nat watt ot it it

006752 5%:




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
P11 08-AUG-79 10:35

CVMNAB.

798
(3)

PN~
g8
hed A

P T T e I N N T T T T Tt T T N N N N I Tt R L N N N
N N Nt N N N N Nl N N N Nt Nt Nl Nl Nl Nl N Nl N N N N T N Ny N N o N N N NP N

2

006752
006754
006762

006770
006776

007002
007010
007016
007024
007032
007034

007036
007044

007052

007060
007064
007072
007100
007102

007104
007110
007114
007116
007124
007130
007136
007144
007146
007150

012777
042777

112777

005037
017737
042737
001401
104010

105277
105777
100375
017737
017700
012737
042737
001001
104010

000100
016542

007002
014006

000013
000001
172446
177776

000170
000100

000013

001124
172400
177776

172312
172306

172346
172276
000001
177776

001160

001110

172422
172414

172344

001126
001126

001126

001124
001124

C 4
MACYT1 30G(1063) 08-AUG=79 10:42 PAGE 17
140 VERIFY 'HOLD'' FROM MNCAG CHANNEL 13

e I 3222333232202 202ddd2202000 03222 222220 2dd il i s RRaR2RRddddd

;«TEST 40 VERIFY "HOLD'' FROM MNCAG CHANNEL 13
B R L T L T T T T T T Y
TST40: SCOPE
MOV #100,$TIMES :;D0 100 ITERATIONS
TST WFAG CHECK IF "WFCHK'' FOUND AN MNCAG
BEQ TST41 ;:BR IF NO MNCAG FOUND

MOV #1$ ,SLPERR
JSR PC, CLRCHT

:LOAD ERROR RETURN

s NOW SELECT CHANNEL 13 8UT DONT TELL THE TESTER TO ‘HOLD''

1$.

CHECK FOR FALSE ‘MNCAG HOLD''

mMovB #13,8ADST1 sLOAD MUX WITH MNCAG CHANMEL
MOV #1,$GDDAT :LOAD EXPECTED DATA

MOV @DRVDIR ,$80DAT ;READ TESTER INPUT REGISTER
BIC #177776,88BDDAT ;MASK OFF OTHER BITS

BNE 2% ;BR IF BIT IS ON

ERROR 10 JUNEXPECTED 'HOLD'' SENSED FROM M.U.T. C(HANNE.

:NOW TELL THE TESTER TO 'HOLD'' THE CHANNEL

25.

BEQ 3 :BR IF BIT IS OFF
ERROR 10 S"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 13
:NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'' CLEARS
35 INCB  QSTREG : CONVERT
TSTR  @STREG “WAIT FOR READY
BPL 43
MOV a8DRVDIR,$BDDAT ;READ TESTER
MOV aADBUFF RO SREAD 13/D BUFFER
MOV #1,$GDDAT SLOAD EXPECTED
BIC #177776.8GDDAT :CLEAR OTHER BITS
BNE S$ :;BR IF BIT IS OFF
s ERROR 10 STMNCAG HOLD'® FAILED TO CLEAR FOR CHANNEL 13

AND VERIFY THAT MNCAG CHANNEL DOES HOLD

MOV #170,3DRVDOR JTELL TESTER TO HOLD

BIC #100.3DRVDOR :BY SETTING ALL THESE BITS AND CLEARING
sTHE BIT FOR THE CHANNEL

MOVB #13,aADST1 JRE~CLOCK 'QUAD HOLD BUFFER LATCH''

CLR $GDDAT ;CLEAR EXPECTED VALUE

;IN THE MNCAG 'HOLD' LOGIC
MOV aDRVDIR,$BDDAT ;READ TESTER
BIC #177776,$8DDAT ;CLEAR OFF BITS

:DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

SEQ 0041




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
08-AUG-79 10:35

CVMNAB. P11

802
(3)
(3)
(2)
(1)
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
(3
(3
(2)
(1)
820

007150
007152

007160

007166
007172
007176
007200
007204
007210
007216

007220
007222
007230

000004
012737

012737

013700
004737
103002
004737
005237
022737
001363

000004
012737
000207

000400

000010

014664
011442

011572

014664
000100

00000"

001160

014664

014664

001160

D 4
MACY11 30G(1063) 0B-AUG-79 10:42 PAGE 18
T41 MNCAG GAIN BITS LOGIC TESTS

S i :233F2222 2222322222222 R RSl RARRRRRRRARARERRERERND)

J*TEST &1 MNCAG GAIN BITS LOGIC TESTS
R e T R e L
TST41: SCOPE

MOV #600,8TIMES ;.00 400 ITERATIONS
JNOW TO PROVE THAT THE MNCAG LOGIC IS WORKING CORRECTLY
; 1ST. WRITE CHOO-77 WITH GAIN BITS = 01
ND. WRITE CHXX WITH GAIN BITS = 10
3RD. READ CHXX AND CHECK GAIN BITS = 10
4TH, READ CH00-77 EXCEPT CHXX AND CHECK GAIN STILL =
JPRIME THE CHANNEL UNDER TEST TO

e . %, 8, &

o1
1

MOV #10, CHXX 0
1%: MOV CHXX,RO ;GET CHANNEL VALUE
JSR P(C,CHKAGC JCHECK JF THIS IS AN MNCAG CHANNEL
BCC 23 ;BR IF NOT
JSR PC,CHKGAN ;READ-WRITE TEST OF GAIN BITS
e ¥ INC (HXX JUPDATE TESTED CHANNEL
(MP #100, CHXX ;TEST IF ALL CHANNELS HAVE BEEN RUN
BNE 1% ;BR IF NOT

'"ttt“tﬁttﬁl’itﬁﬁtt‘ﬁﬁit‘ltt&t.&t‘*ttttt.itt*ﬁﬁﬁﬁt&tlittt‘tltt.ti

TRTEST 42 END OF MNCAD, MNCAG LOGIC TESTS
".'t!'.'t."'."'!!‘"'.Q.ﬁl‘.tt.t...tit".*'t*."ttti't’."!‘ttitttl.
T5742: SCOPE

MOV #1.STIMES ::DO 1 ITERATION

RTS P(

SEQ 0042




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB . P11 08-AUG=79 10:35

822

823 007232

824

()

(2) 007232 012737 000043 061102
(1) 007240 012737 000010 001160
825 007246 012737 007232 001106
(2) 007254 012737 007232 001110
826 007262 004537 025702

827 007266 000000
828 007270 004537 026032
829 007274 004000
830 007276 026674
831 007300 104004
837

(3)

(3)

(2) 007302 000004
(1) 007304 012737
832 007312 004537
834 007316 000001
835 007320 004537
836 007324 007344
837 007326 026702
838 007330 104004
839

(3)

(3)

(2) 007332 000004
(1) 007334 012737 000010 001160
840 007342 004537 02570¢

841 007346 000002

842 007350 004537 026032

843 007354 000434

844 007356 026702

845 007360 104004

000010 001160
025702

026032

2) 0072362 000004
(1) 007364 012737 000010 001160
847 007372 005737 016542
848 007376 001402
849 007400 000137 010034
850 007404 005737 001544
851 007410 001003
852 0074712 105737 044541
853 007416 100040

, 856 007420 004537 025702
855 007426 000005
856 007426 004537 026032
857 007432 004000
858 007434 (026674
859 007436 104004

E 4
MACY11 30G(1063) 08-AUG=79 10:42 PAGE 19
WRAPAROUND ANALOG TEST SECTION

LSBTTL WRAPAROUND ANALOG TEST SECTION
WRAP :

a8 22332382400 R2202d002f20ddRRRdRdRiRaiRRRRRtRtRRilRdR Rt dl Rl

SeTEST 43 TEST CHO GROUND
;;ttttt'ﬁ.'tQﬁ'ltt*.ti.tt'*'*.ﬁtl*.t.tttt.t*t.i't.tittttitit'tti'
T$T43: MOV #STN,STSTNM

MOV #10,$TIMES ::DO 10 ITERATIONS

MOV #TST43,$LPADR  :*SET UP LOOP ADDRESS

MOV NTST43.$LPERR  :*SET UP ERROR LOOP ADDRESS

JSR RS, CONVRT *CONVERT 8 TIMES

JSR RS, COMPAR ; COMPARE RESULTS

4000 *NOMINAL

V12 : TOLERANCE

ERROR & *ERROR ON A/D CHANNEL
;;titﬁ*ﬁ*ttt*ﬁ'ﬁtitltttttttﬁtittﬁtiﬁi'tt'*ﬁtﬁﬁtittt*ttttlt‘t'tttt
SRTEST 44 TEST CH1 +4.5 VOLT

:;it'ttt*'ﬁ*tItt*ttttttﬁti'ttiﬁttt't*t'tﬁ*!ttttt*itiltttttﬁtQttQ'

TST44:  SCOPE

MOV #10,STIMES ;.D0 10 ITERATIONS

JSR RS .,CONVRT ;CONVERT 8 TIMES

1 ;JCHANNEL 1

JSR RS, COMPAR ;COMPARE RESULTS

7344 JNOMINAL

v326 s TOLERANCE

ERROR A JERROR ON A/D CHANNEL
:;i'*.t"*‘*'t‘l"t*ﬁ"ﬁi‘*lt"i't'ﬁt‘it**i*'ﬁittitll*t!tittttttl
;*TEST 45 TEST CH2 =4.5 vOLT

‘;ttittttttttﬁttitttttttQ'Qtttt*'t*ﬁiitﬂ‘ﬁﬁti.tt'tQtt'!ti"t.tttt

TS$T4S: SCOPE

MOV #10,8TIMES ;:D0 10 ITERAT]IONS
JSR RS.,CONVRT ;CONVERT 8 TIMES

l sCHANNEL 2

JSR RS, COMPAR ;COMPARE RESULTS

434 JNOMINAL

v326 . TOLERANCE

ERROR 4 ERROR ON A/D CHANNEL

';tt'tttﬁtt'ittt*tt!ttﬁi'tttl..Qi't'.ﬁt.ttttt'ttttt'ttt'ttttttt!Q

S*TEST 46 TEST (CH5 GROUND (MNCAD-TA OR TESTER EXCEPT IF MNCAG)

';ttttt.ttt'.t.tt!t‘tttttttt!l.!'t't*ﬁ*ttttﬁi.tit'titttﬁtt'tttttt

T$T46: SCOPE
MOV #10,$TIMES ;:D0 10 ITERATIONS

TST WFAG JTEST IF TESTING MNCAG'S
BEQ 1% ;BR IF NOT
JMP WRAPY ;BYPASS MANY TESTS
1%: ST WFTEST JRUNNING ON THE TESTER ?
BNE 2% :BR [F YES
TSTB CHTABL +5 JTEST IF TESTING CHM&~7 °
BPL WRAPX ;BYPASS SOME TESTS
2% JSR RS, CONVRT ;CONVERT 8 TIMES
S JCHANNEL S
JSR RS, (OMPAR ; COMPARE RESULTS
4000 JNOMINAL
vie ; TOLLERANCE
ERROR A ERROR ON A/D CHANNEL

SEQ 0043

P~ —



CVMNA-B MNCAD /MNCAM/MNCAG DJAGNOSTIC
(VMNAB.P11 08-AUG=79 10:35

862

(3)

(3)

(2) 007440 000004

(1) 007442 012737 000010 001160
863 007450 004537 025702

864 0074564 000004

865 007456 004537 026032

866 007462 006020

867 007464 026702

B68 007466 104004

869

870

(3)

(3)

(2) 007470 000004

(1) 007472 012737 000010 001160
871 007500 004537 025702

872 007504 000006

873 007506 004537 026032

874 007512 001760

875 007514 (026702

876 007516 104004

877

878 007520

879

(3)

(3)

(2) 007520 000004

(1) 007522 012737 000010 00*160
880 007530 012737 000051 001102
881 007536 012702 044544

882 007542 105712

883 007544 001450

885 007550 111237 017460

886 007554 042737 177700 017460
887 007562 022737 00000 017460
888 007570 001034

889 007572 010203

890 007574 162703 044534

891 007600 010337 001520

892 007604 012703 026704

893 007610 012337 007624

894 0076146 004537 025710

895 007620 004537 026037

896 007626 005560

897 007626 026702

899 007632 022737 000077 001520
900 007640 001412

901 007642 005237 001520

902 007646 005713

903 007650 100357

904 007652 062702 000007

05 007656 000240

F 4
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147 TEST (ha +2.6 VOLTS (MNCAD-TA OR TESTER)

S iilA22R2020 ARt it dRdRR2 Rl R dRRRRiRARdRRtRdl Rl A

E;TEST &7 TEST CH4 +2.6 VOLTS (MNCAD-TA OR TESTER)
e L e e e e T e P LR Y
1ST&47: SCOPE
MOV #10,8TIMES
JSR RS,CONVRT

;.DO 10 ITERAT]ONS
;CONVERT 8 TIMES

4 ;CHANNEL 4

JSR RS, (OMPAR ;COMPARE RESULTS
6020 JNOMINAL

v326 s TOLLERANCE

ERROR 4 ;ERROR ON A/D CHANNEL

S 2232022222220 R2RR22RRRRRdRSRlRRRRRRdRdRRRRdRRttRRRRRRRdRdRl]

TeTEST 50 TEST CH6 =2.2 VOLTS (MNCAD-TA OR TESTER)
"."....'Q."'ﬁ".""'.‘.*'."ﬁ“."..".“'...ﬁ"".*iﬁ"t"'ﬁ'tQﬁt*
1$750: SCOPE

MOV #10,STIMES ;.D0 10 ITERATIONS

JSR RS,(ONVRT ;CONVERT 8 TIMES

6 ;CHANNEL 6

JSR RS.COMPAR . COMPARE RESULTS

1760 JNOMINAL

v326 :TOL' ERANCE

ERROR 4 ERROR ON A/D CHANNEL

WRAPX :

.'"'ttttt.t"'!t'.ttt'!tﬁl'tttﬁ'ﬁtitttttt'itﬁttﬁtttﬁiiittt'ttltttt
TeTEST §1
""Q'tttt.tttt.tt.*httttt'tittQltiitiﬁﬁﬁﬁtﬁitit'iti’ttit*tﬁtitti.ii
TSTS1: SCOPE

MOV #10,$TIMES ::D0 10 ITERATIONS

MOV #STN-1,8TSTNM  :SET UP TEST NUMBER

MOV #CHTABL+10,R2  :LOAD POINTER TO CHANNEL LIST

1%: TST8 (R2) STEST IF EXISTANT CHANNEL
BEQ 4% :BR IF NO MORE CHANNLES
8PL 3¢ *BR [F NOT TO TEST THIS CHANNEL
MOVB (R2), CHA SGET TYPE OF CHANNEL
BIC( 177700, CHA *MASK OFF OTHER BITS
cMP #1,CHA STEST IF A SINGLE ENDED CHANNEL
BNE 3$ ‘BR IF NOT S.E. CHANNEL
MOV R2.R3 :COPY R2
SUB #CHTABL .R3 “CONVERT INDEX INTO CHANNEL NUMBER
MOV R3, CHANL SSAVE CHANNEL NUMBER

MOV #VTABLE ,R3 JMAKE INDEX INTO EXPECTED VALUE TABLE

5%: MOV (R3)+,2% JGET EXPECTED VALUE
’ JSR RS, CONVTC .CONVERT 8 TIMES

JSR RS, (OMPAR ;COMPARE RESULTS

’%: 5560 s VOLTAGE
v326 ; TOLLERANCE
ERROR 4 JERROR ON SINGLE ENDED A/D (HANNEL
(Mp #77,(HANL ;TEST IF LAST CHANNEL IN SYSTEM
BEQ 43 ;BR IF LAST
INC CHANL JUPDATE CHANNEL NUMBER
TST (R3) :TEST IF END OF LIST
8pPL 5% ;BR IF NOT
:82 »’,R2 JUPDATE (HANNEL LOOKUP vALUE

SEQC 0044

TEST VOLTAGE ON SINGLE-ENDED CHANNELS (MNCAD-TA OR MN(CAM-TA OR TESTER)




CVMNA-B MN(AD/MNCAM/MNCAG DJAGNOSTIC
08-AUG-79 10:35

(VMNAB. P11

06
907
908
909
910
9N

007660
007662
007664
007666

L7670
007672

007700
007704
007712
007720
007722
007724
007726
007732
007740
007746
007750
007752
007756
007762
007770
007774
Q07776
010002
010010
010014
010020
010022
010024
010026
010030
010032

200240
105722
00072¢
000240

000001

064544
007720
007720

017460
177700
000002

044534
001520
002220
000001

010020
170000
025710
026032

0C1160

o0
OO
— —b
—
o

017460
017460

010020

010020

G 4
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15 TEST VOLTAGE ON SING.E-ENDED CHANNELS (MNCAD-TA OR MNCAM=TA OR TESTER) SEQ 0045
NOP
Ty, TSTR (R2)+ :BUMP CHANNEL PCINTER
BR 1% “TEST NEXT CHANNEL
(% NOP
".'!!.tt.tt“'tt.i'tttiﬁt.tt.ttit"'ﬁ'.Q'l.it.ttttttﬁttt'ttt"lt't
CATEST §2 TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MN(AM=TA OR TESTER)
".'tt!ttttlttttﬁttttttttttQttﬁttttttﬁ'ﬁ*tittttttt*ittt'tttt'ttitit
TSTS2: SCOPE
MOV #1,8$TIMES ;:DO 1 ITERATION
MOV #CHTABL+10.R2  :LOAD POINTER TO CHANNEL LIST
MOV #18 ,SLPADR SSET UP LOOP ADDRESS
MOV #1$.SLPERR “SET UP ERROR LOOP ADDRESS
LY 1ST8 (R2) STEST IF EXISTANT CHANNEL
BEQ IR ‘BR IF NOT
BPL 3$ “BR IF NOT TO TEST THE CHANNEL
MOVB (R2) , CHA SGET CHANNEL TYPE
BIC #177700, CHA *MASK OFF OTHER BITS
CMP #2,CHA STEST IF DIFFERENTIAL CHANNEL
BNE 3$ S8R IF NOT A DIFF. CHANNEL
MOV R2,R3 *COPY R2
SUB #CHTABL .R3 -CREATE CHANNEL NUMBER FROM OFFSET
MOV R3, CHANL *SAVE CHANNEL NUMBER
MOV #2220,2% SSET UP INITIAL EXPECTED VALUE -2.2 V
BIT #MITO.R3 *TEST IF 00D OR EVEN CHANNEL
BEQ S$ :BR IF EVEN CHANNEL
NEG 2s “CONVERT EXPECTED VALUE
BIC #170000,2$ *MASK OFF OTHER BITS
5¢: JSR RS, CONVT( “CONVERT 8 TIMES
JSR RS . (OMPAR STEST RESULTS
28 : 2220 *NOM]NAL
V326 *TO_LERANCE
ERROR 4 “ERROR ON A/D CHANNEL
1% : TSTR (R2)+ JPUMP THE (HANNEL POINTER
BR 14 CRETEST
6% - NOP




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOST I C

CVMNAB P

%0
941
(3)
3
(2)
1)
942
943
944
M5
946
947
948
949
95C
951
952
953
954
(3)
(3)
(2)
(N
955
956
957
958
959
960
961
962
963
954
965
966
967
968
969
970
971
972
973
974

010034

010034
010036

010230

08~-AUG~79 10:35

000004
012737
012737
005077
005037
004537
013704
012777
004537
160437
004537

026670
104004

000004
012737
104401
004737
013746
104403

005037
005037
004737
104401
004737
004537

026676
000401
000407
104401
004737
005237
000402
106401

000001
000053
171350
001520
025716
001502
000377
025716
001502
026032

000007
027723
042342
001564

000C
001520
001516
012230
035727
012450
026032

034611
042334
001112

034135

171326

001160

H

MACY11 30G(1063)
T5¢

WRAPY :

08-AUG=-79

4
10:42 PAGE A1
TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MN(AM-TA OR

a2 A22LRRRRRRRSRRRRRRRRdteRRRlRRiRtRRiilliR Rl RRAlR RN A

LeTEST 53

TEST VERNIER OFFSET DAC ON (HO

R 2S00 22RARRRdR Rt RS2 AR RRiRRRRRlRRRRRRRRRA)

2.D0 1 ITERATION

JSET UP TEST NUMBER

;SET VERNIER DAC = 0

JSET UP TO CONVERT ON (HANNEL 0O
;CONV. CHO, DIRECT VERNIER DA(
:SAVE VALUE IN R4

;SET VERNIER DAC - 377

JCONVERT [T

;TEMP=DIFF. BETWEEN VALUE & PREVIOUS

; COMPARE RESULTS

'"t'.lt"ﬁt't"tﬁ"l..'-'it.ttﬁt‘tttt'.'.i'.t't'.'tt't"i'."t'ﬁA

- AARRRRRPARANRARAARARRAARREARRARRAINRARNACAARNRRAREIA AN EANRADNRARN NS D

TSTS3: SCOPE
MOV #1,$TIMES
MOV N#STN=-1,8TSTNM
(LR aADBUF F
CLR CHANL
JSR RS ,CONV(D
MOV TEMP R
1¢%: MOV #377 ,8ADBUF F
JSR RS, CONVCD
SUB R4, TEMP
gSR RS, COMPAR
ve
ERROR 4
;«TEST 54 OFFSET ON (HO
TSTS4: SCOPE
MOV #1,$TIMES
TYPE LOFSET
JSR PC,wH]ICHU
MOV UNITRD,-(SP)
TYPOS
.BYTE 1.0
(LR CTHANL
(LR DUMMY
JSR PC,OFFSET
TYPE JMOFSET
JSR PC,TOFF
éSR RS, COMPAR
v50D
B8R OFFERR
BR OF FOK
OFFERR: TYPE LERMSG
JSR PC.,WHICHYV
INC $ERTTL
B8R TSTSS
OFFOK: TYPE .OKMSG

::D0O 1 ITERATJON
;INFORM OPER. TEST NAME
JGET UNIT »

JPUSH IT

JTELL OPER.

JLOAD CHANNEL

;LOAD DUMMY

sFIND OFFSET

;TYPE "OFFSET="'

:TYPE OFFSET

JIS RESULT WITHIN LIM[TS?

:NO=-ERROR
JYES-0K

s INDICATE BAD UNIT
JUPDATE ERROR (OUNT
:.G0 TO NEXT TEST

TESTER)

SEQ 0046




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNGSTIC
CVMNAB. P11 08-AUG~79 10:35

976

(3)

(3)

(2) 010234 000004
9?7 010236 012737 000001 001160
978 010244 012703 007777

979 010250 005004

980 010252 012777 001400 171142
981 010260 012702 047040

982 010264 105277 171132

983 010270 105777 171126

984 010274 100375

985 010276 027704 171124

986 010302 003402

987 010304 017704 171116

988 010310 027703 171112

989 010314 002002

990 010316 017703 171104

991 010322 005302

992 010324 001357

993 010326 010337 001502

994 010332 004537 026032

995 010336 000000

996 010340 026666

997 010342 104004

998 010344 010437 001502

999 010350 004537 026032
1000 010354 007777
1001 010356 026666
1002 010360 104004

1003
1004

(3)

(3)

(2) 010362 000004

(1) 010364 012
1005 010372 005
1006 010376 004
1007 010402 000

:

001160

- gO~N
N NN N
NNNN
<8
ZRR
NEN2

I 4
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155 TEST RAMP RANGE, (M3

S22 AF 23X RARRA222 02 2dRARXARRRRARRRAXAR2 2R RRAZARXERARERDRRD]

S+TEST S5 TEST RAMP RANGE, (M3

‘.'t'!.Q‘l"t'ttt‘tlQ't'tﬁt".ﬁ!wttﬁ"t.Qt'."itttt.tﬁ'tﬁtt't..t'Q'

T$T55:  SCOPE
MOV #1 STIMES :DO THIS ONCE

MOV #7777 .R3 CINIT R3 VALUE

CLR R& “AND Ré

MOV #1400,3STREG “SETUP FOR (H3

MOV #20000. .R2 SSETUP FOR 20,000 CONVERSIONS
‘$: INCB  @STREG
o8 TSTB  @STREG

8PL 13

CvD SADBUF F _ R4

BLE 38

MOV SADBUF F R4 ;HIT A NEW H]GH
3¢ c™P SADBUF F _K3

BGE 43

MGV QADBUFF ,R3 SHIT A NEW LOW
(% DEC R2 .

BNE 1$

MOV R3.IEMP
JSR RS, COMPAR

0

v0

ERROR & :RAMP DIDN'T REACH LOW END OF RANGE

MOV R4, TEMP

JSR_ RS.COMPAR

777

v

ERROR & ;RAMP DIDN'T REACH HIGH END OF RANGE
.'"‘i.ttﬁIQ‘Q.ttii.‘tt‘!"t'.ﬁtiit".‘"ﬁ'.."'.ﬁl‘.*‘!lt't‘t!"'t"'
SRTEST 56 NOISE TEST, 1 EDGE (SINGLE ENDED AND MNCAG CHANNEL'S ONLY)
"."i'.t."".."I’Q.t.t‘.'.'tt'.l‘.t.."'..'ﬁﬁ.tt'!'t'ﬁt'.."tt".'
7$756:  SCOPE

MOV #1,STIMES :;DO 1 ITERATION

(LR wIDE :CLEAR ENTRY FLAG

JSR  P(,NOITST :RUN NOISE TEST

JMP NO T JUMP JNEXT TEST

SEQ 0047




CVMNA-B8 MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB.

T S U G
oleololslelolololole)
oy S G Punr Ganr Guar S Gur Gt
Velo RNTo QWP XV N E_T o)

P11

010532

010534
010540
010546
010554

010562
010566
010570
010572

010574
010600
010602
010604

010606
010612
010620
010626
010634
010640
010642
010644

010646
017652
010654
010656

104401
004737
013746
104403

001
104401
005737
001010
005037
005737
001403
012737

013700
005737
001007
105760
001001
000207
100402
000137
016037
042737
022737
001135

104401
112777
112777
113777

004537

020
034066
026732

004537

001
034102
026734

104401
112777
112777
113777
004537

004537

001
034102
026740

08-AUG=-79 10:35

027640
0642342
001564

000
001165
001472

001520
016540

000020

001520
001472

0644534

011056
044534
177700
000003

033271
000077
000000
001520

0120006
1264

012006
143

033316
000077
000001
001520
012006

124

012006
143

001520

QOO
—_ 3
)
—t ) —
[ASIAC 1AV
rONON

170656
170659
170642

MACY11 30G(1063)
156 NOISE TEST,

:MAJOR SUBROUTINE THAT DOES THE

J
08-AUG=79

1 EDGE

4
10:42 PAGE 23
(SINGLE ENDED AND MN(AG (HANNELS ONLY)

NOISE TESTING

NOITST: TYPE .NOIMSG
JSR PC,wHICHU JDETERMINE UNIT &
MOV UNITBD,=(SP)
TYPOS JTELL OPER.
.BYTE 1,0
TYPE .SCRLF
787 WIDE ;TEST IF MANUAL ENTRY
BNE NO!TS1 :BR IF MANUAL
(LR CHANL JINITLIZE TO (HAN O
TST WF AM SRUNNING MNCAM'S ON THE TESTER
BEQ NOITS? ;;BR IF NOT
MOV #20, CHANL . TESTING AM
:DETERMINE IF CHANNEL IS TO BE TESTED
NOITS1: MOV CHANL ,RO ;LOAD RO
TST WIDE ;TEST ENTRY FLAG
BNE 2% *BR [F MANUAL ENTRY
TSR CHTABL (RO) ;TEST IF EXISTANT CHANNEL
BNF 19 :BR IF DONE
RTS PC JEXIT
1¢%: B8M] 2% ;BR IF OPER SAID TO TEST THIS (HANNEL
JMP UPCHAN
2%: MOV (HTABL (RQ) , (HANIS JGET CHANNEL TYPE
81( #177700, CHANIS ;MASK OFF BITS
(MP #3,CHANIS sTEST IF MNCAG (HANNF
BNE 4% BR IF NOT
JCHANNEL 1S A MNCAG
TYPE . GANPS ;TELL OPER. THAT GAIN OF .5
MOVB #77,aADST JESC.
MOVB #0,a8ADST1 ;LOAD GAIN BITS TO O
MOVB CHANL ,@ADST1 JSELECT CHANNEL
JSR RS ,RMSPEK ;DO RMS NOISE TESIING
BYTE  16.,84. JRMS VALUES
.WORD  RMSNOI JRMS MESSAGE TEXT POINTER
VNRAGO .POINTER TO TOLERANCE
JSR R5,RMSPEK ;DO PEAK NOISE TESTING
BYTE 1..99. JPEAK VALUES
.WORD  PKNOCI ;PEAK MESSAGE TEXT POINTER
VNPAGO ;POINTER TO TOLERANCE
TYPE . GANSP ;TELL OPERATOR GAIN IS NOW 5.0
MOVB #77,8ADST1 ;SELECT
MOVB #0171 ,aADST1 ; GAIN
MOVB CHANL ,a@ADST1 . OF 5.
JSR RS ,RMSPEK ;DO RMS TESTING
BYTE 16, ,84. ;RMS VALUES
.WORD  RMSNOI JRMS MESSAGE TEXT POINTER
VNRAG! JPOINTER TO TOLERANCE
JSR RS ,RMSPEK ;DO PEAK NOISE TESTING
.BYTE 1.,99. ;PEAK VALUES
.WORD  PKNOI ;PEAK MESSAGE TEXT POINTER
VNPAC1 JPOINTER TO TOLERANCE

SEQ 0048




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB

1065
* 066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090

1100

—t ) d A ) d D D
b d e o d b =
O U0 O N SN =
DO00O00O00
oy Qe G S urur G4
— d b b b D b b

P11

010660
010664
010672
010700
010706
010714
010722
010732
010736

010762
010746
C10754
010762
010770
010776
011004
011012
011020
011024

011026
011032
011034
011036

011040
011044
011046
011050
011052

—_— ek —d 2 =2 = OO
83

POND =t b
nNO SO

104401
112777
112777
113777
013737
013737
013737
013737
004737

104401
12777
112777
113777
013737
013737
013737
013737
004737
000414

004537

020
034066
026726

004537

001
034102
026730
104401

005737
001016
005237
022737
001404

08-AUG~79 10:35

033343
000077
000002
001520
026742
026744
026746
026750
017464

033321
070077
000003
001520
026752
026754
026756
026760
017464

012006
124

012006
143

001165

001472

001520
000003

000007

001520
010460

17053¢
170524
170516
020444
020446
020644
020646

170450
170442
170434
020444
020446
020644
020646

001520
001520

K 4
MACY1T 30G(1063) 08-AUG=79 10:42 F.GE 23-1

(SINGLE ENDED AND MNCAG CHANNELS ONLY)

;TELL OPERATOR GAIN IS NOw SO.
JSELECT

; GAIN
; OfF 50.

;LOAD MSW OF RMS LIM]T
;LOAD LSW OF RMS LIMIT
;LOAD MSW OF PEAK LIMIT
JLOAD LSW OR PEAK LIMIT
;DO NOISE TESTING USING DIFFERENT METHOD

JTELL OPERATOR GAIN IS NOw 500
JSELECT
; GAIN

OF 500

JLOAD MSW OF RMS LIMIT

;LOAD LSW OF RMS LIMIT

;LOAD MSW OF PEAK LIMIT

;LOAD LSW OF PEAK LIM]IT

;DO NOISE TESTING USING DIFFERENT METHOD
s CHECK NEXT CHANNEL

;DO RMS NOISE TESTING
JRMS VALUES

JRMS MESSAGE TEXT POINTER
JPOINTER TO TOLERANCE

;DO PEAK NOISE TESTING
;PEAK VALUES

;PEAK MESSAGE TEXT POINTER
JPOINTER TO TOLERANCE

JNOw UPDATE CHANNEL NUMBER AND DETERMINE IF MORE CHANNELS ARE TO BE TESTED

156 NOISE TEST, 1 EDGE
TYPE .GANSD
MOVB #77 ,8ADST1
MOVB #2.,aADST1
MOVB CHANL ,8ADST1
MOV VRAGZ2A ,AGCHRA
MOV VRAGZ2B8,AGCHRR
MOV VPAG2A ,AGCHPA
MoV VPAGZB ,AGCHPR
JSR PC,PRI4A
TYPE ,GANST
MOVR #77,8ADST1
MOVR #3,8ADST1
MOVB CHANL ,@ADST1
MOV VRAG3A ,AGCHRA
MOV VRAG3B,AGCHRR
MOV VPAG3A ,AGCHPA
MOV VPAG3B,AGCHPR
JSR PC,PRI4A
BR UPCHAN
;CHANNEL IS A MNCAD/MNCAM
LS: JSR RS ,RMSPEK
BYTE  16..84.
RMSNO1I
VNR
JSR RS ,RMSPEK
.BYTE 1..,99.
PKNOI
VNP
TYPE ,$CRLF
UPCHAN: TST WIDE
BNE 33
INC C HANL
cMP #3, CHANL
BEQ 19
CMP #7 , CHANL
BNE 2%
1¢: INC C HANL
2%: JMP NOITS?
3% RTS P(
(HAN]S: O

;CHECK ENTRY FLAG

;BR IF MANUAL ENTRY

JUPDATE CHANNEL NUMBER
:CHQQNEL 3 (RAMP (CHANNEL)?
oY

:CHSNNEL 7 (EDC INPUT CHANNEL)?
..N

;CHANNELS 3 AND 7 ARE SKIPED
JNO, CONTINUE TESTING

JEXIT

;CURRENT (HANNCL TYPE

SEQ 0049

—




L 4
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(VMNAB.P11 0E-AUG-79 10:35 156 NOISE TEST, 1 EDGE (SINGLE ENDED AND MN(AG (HANNELS ONLY) SEG 0050

1111

1112 011124 NOIJMP:

1113 IR R AR R R R R R A AN RN R AR AN R AR AN R AR RN R AR AR ARSI A RN E S AR R RO RGO
(3) ;*TEST 57 INTERCHANNEL SETTLING TEST, 1 EDGE
3) I NN R A R R A N AN AR AN R AR AN AR AN AN AR R AR AN R AN AN RN RS AR RSB TR C GRS
(2) 011124 000004 TST57: SCOPE
(1) 011126 012737 000001 001160 MOV #1,S$TIMES ;.00 1 ITERATION

1114 011134 104401 027670 TYPE . SETMSG cTYPE "SETTLING TEST"'

1115 011140 004737 042342 JSR PC,WHICHU ;DETERMINE THE UNIT »

1116 011144 013746 001564 MOV UNITBD,=(SP) ;SAVE [T

1177 011150 104403 TYPOS JTYPE IT

1118 011152 001 000 BYTE 1,0

1119 011156 104401 001165 TYPE L $CRLF

1120 011160 012737 000001 00°506 MOV #1,CH] ;LOAD INITIAL CHANNEL NUMBER

1121 011166 012737 000002 001510 MOV ¥2,(H? ;

1122 011176 004737 011230 JSR PC,SETTLE JRUN TEST ON (CH 1-2

1123 011200 005737 016540 TST WF AM JRUNNING MNCAM ON TESTER ?

1126 011204 001410 BEQ 1% :BR IF NOT

1125 011206 012737 000024 001506 MOV #24 ,(H1 JGET MUX CHANNEL INCASE TESTING MN(AM

1126 011214 012737 000025 001510 MOV #25,(H2 ;GET NEXT CHANNEL

1127 011222 004737 011230 JSR PC,SETTLE JRUN TEST ON MNCAM (H 24-~25

1128 011226 1$:

1%%& 011226 000461 B8R TST60 s oNEXT TEST

1130 ;SUBKOUTINE TO DO THE SETTLING BETWEEN TWO CHANNELS

1131 011230 005037 011370 SETTLE: CLR 20% ;CLEAR RETRY COUNT

1132 011234 005237 011370 1%: INC 20% ; INCREMENT COUNT

1133 011240 022737 000006 011370 (MP #6,208 ;IS COUNT = 6?

1134 011246 001444 BEQ 3% S YES

1135 011250 013737 001510 001520 MOV (HZ, CHANL

1136 011256 004537 025710 JSR R5,CONVTC :GET EDGE VAI UES

1137 011262 013737 001502 001536 MOV TEMP,EDGE ;SET UP EDCE VALUE

1138 011270 005002 CLR R2

1139 011272 004737 023352 JSR PC,SET1A ;SCALING = .02 LSB

11640 011276 000756 BR 1% :ERROR RECOVERY JuMmp

1141 011300 004737 023352 JSR PC.SETIA ;MAKE IT .01 LSB

1162 011304 000753 B8R 1% ;ERROR RECOVERY JuMP

1143 011306 005702 TST R2 ;TEST RESULTS

1144 011310 100001 BPL 2%

1145 011312 005402 NEG R2 JMAKE IT POSITIVE

1146 011314 010204 ’%: MGV R2.R4

1147 011316 012737 000001 023500 MOV #1 EDGFLG

1148 011324 004737 023220 JSR PC,TYPSET ;TYPE SETTLING INFORMATION

1149 011330 023737 001510 001506 CMP CHZ, (M1 ;DONE?

1150 011336 103413 BLO 4% :YES

1151 011340 013702 001506 MOV (H1.RZ ;SETTLE THE OTHER WAY

1152 011344 013737 001510 00150¢ MOV CH2, CH1

1153 011352 010237 001510 MOV R2,(H2

1156 011356 000724 B8R SETTLE ‘e

1155 011360 012702 000377 3%: MOV #255. .R2 ;SET SETTLING TO MAX ERROR

1156 011364 000753 BR 2% .l

1157 011366 000207 4% RTS PC SEXIT

1758 01370 000000 20%: 0
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000004
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157 INTERCHANNEL SETTLING TEST, 1 EDGE SEQ 0051

e 2222232223200 22022282002202 020220200022 2202t RRRRRAR 2R

SeTEST 60 DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3 ONLY AFTER

C AR ARN N AN RN AAAAARAARARNAAARAARAAARARARAAAAARR AN AAATOCRAA AN AN NN

1$760: SCOPE

MOV #1,STIMES ;.00 1 ITERATION

TSTB #CHTABL +3 JTESTING CHANNEL 3?

BPL TST61 ;.BR IF NOT

TST $PASS JFIRST TIME-SKIP DIFLIN

BEQ TST61 ;:BR IF FIRST PASS

MOV #3,CHA ;LOAD CHANNEL TO RUN ON

JSR PC,DIFLIN JRUN DIF LIN AND REL ACC ON CH 3

C R AN AN RN AR A A RAANNAAARANRANARAARRAARANARARRARAARANARAAN AN AR AN AN h

JTEST 61 END OF WRAPAROUND ANALOG TESTS
IR AR AR AR R AR A ARN AR R AR RN R RA AR AN N R AR AN NN AR RN R R RN AN N RN
TST61: SCOPE

MOV ¥, STIMES ;:D0O 1 ITERATION

RTS PC JRETURN TO TEST SECTION

;SUBROUTINE TO CHECK IF CHANNEL IN RO IS AN "'AG'’ CHANNEL
CHKAGC: MOVB CHTABL (R0),108 ;GET CHANNEL TYPE
BIC #177600,108 ;CLEAR OFF BITS

CMPB #3,10% JTEST IF MNCAG CHANNEL
BNE 1% ;BR IF NOT
SEC ;SET "'CARRY'' BIT

1%: RTS PC JEXIT

10%: 0

;SUBROUTINE TO LOAD A GAIN OF ‘071" INTO EACH CHANNEL 10-77
LDOICH: MOV R1,-(SP)
MOV R2,=(SP)

MOV ADST1,R2 :LOAD ADDRESS POINTER

MOV #10,R1 ;LOAD INITIAL CHANNEL
1%: MOV #77,(R2) ;LOAD "ESCAPE'’

MOVB #1,(R2) ;LOAD GAIN = 01

MOVB R1,(R2) ;LOAD CHANNEL #

INC R1 ;UPDATE CHANNEL #

cMp #100,R1 JTEST IF LAST CHANNEL

BNE 1% JBR IF NOT LAST CHANNEL

MOV (SP)+ ,R2

MOV (SP)+,R1

RTS PC JEXIT

;. SUBROUTINE FOR LOGIC TESTS
TESTIT: MOV $GDDAT ,aSTREG  ;LOAD EXPECTED DATA INTO REGISTER
TEST: MOV aSTREG,$BDDAT  ;READ ACTUAL REGISTER

CMP $GDDAT ,$BDDAT . COMPARE RESULTS

BNE RETERR JRETURN EXIT

ADD #2,(SP) JCORRECT EXIT BUMPS ENTRY BY ¢
RETERR: RT] JEXIT
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000407

110077
052777
105277
105777
100375
017737
042737
000207

on
01 160

000077
000002
167600

011744
020000
001124

001520
000010
011674
010000
014664
011442

011744
001124

001520

000100

167454
000010
167440
167434

167432
147777

001110

167612
167604

001126

1676444
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T61 END OF WRAPAROUND ANALOG TESTS

SUBROUTINE TO DO THE LOADING AND READING OF GAIN INFO
; LOAD CHANNEL 0-77 WITH GAIN = 01
WRITE CHANNEL X GAIN TO = 10

X GAIN AND EXPECT = 10

READ CHANNEL 0-77 EXCEPT (CH XX AND NON-PREAMP (HS.

;LOAD GAIN BITS TO 01
.LOAD ERROR RETURN ADDRESS

;LOAD "ESC'’
;LOAD GAIN = 10
JLOAD CHANNEL XX

JREAD CHANNEL IN RO

;LOAD EXPECTED

;COMPARE TO EXPECTED

;:BR IF SAME

:SAVE CHANNEL INFO

JGAIN ON CHANNEL FAILED TO LOAD

;PRIME THE CHANNEL #

;LOAD ERROR RETURN ADDRESS
;LOAD EXPECTED VALUE

JTEST IF RO = CHXX

;BR IF SAME

;BR IF NOT ''AG'' CHANNEL

JREAD CHANNEL IN RO STATUS

. COMPARE

;:BR IF SAME

;SAVE BAD CHANNEL INFO

;CHANNEL GAIN BITS CHANGED IN ERROR
JUPDATE CHANNEL

JTEST IF MORE CHANNELS

:BR [F NONE

18T.
; 2ND.
; 3RD. READ CHANNEL
. LTH.
;DO 1ST STEP
CHXGAN: JSR PC,LDO1CH
MOV #1%,8LPERR
:DO 2ND STEP
'$: MOVB #77 ,8ADST
MOVB #2.a3ADST1
MOVB RO,®ADST1
:D0 3RD STEP
JSR PC ,RDCHXY
MOV #20000, SGDDAT
CMP $GDDAT ,$BDDAT
BEQ 28
MOV RO.CHANL
ERROR 12
:NOW DO &TH STEP
2%: MOV #10,R0O
MOV #38 ,SLPERR
MOV #10000,SGDDAT
3%: cMP RO, CHXX
8tQ A 3
;TEST IF RO CHANNEL IS AN "'AG'' CHANNEL
JSR PC,CHKAGC
B8(C 4%
JSR PC ,RDCHXY
CMP $GDDAT ,$BDDAT
BEQ 43
MOV RO, CHANL
ERROR 12
4%: INC RO
CMP #100,R0
BNE 3s
RTS PC

JEXIT

;SUBROUTINE TO CONVERT CHANNEL IN RO
JRETURN STATUS IN $BDDAT

RDCHXY: MOVB
BIS
INCB

1%: TSTR
BPL
MOV
BIC
RTS

RO,aADST1
#BI1T3,3STREG
aSTREG

?gTREG
SADBUFF , SBDDAT
gg47777,SBDDAT

sLOAD MUX REG.
JENABLE STATUS INFO.
;START CONVERSION
;WAIT FOR DONE

JREAD STATUS
:?A?§ OFF A/D CONVERSION DATA
JEX

—

5EQ 0052
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(VMNAB

1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
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12006
012012
012016
012022
012026
012034
012040
012044
012052
012054
012062
012066
012074
012100
012102
012106
012114
012120
012122
012126
012134
012142
012144
012146
012152
012156
012164
012166
012172
012174
012202
012204
012210
012214
012220
012222
012224
012226

001520
025710
001502
023540

012304
001532
023540

012304
001532
000001

012224
025644
012224

034135
000377
034611

042334
001112

012330

012226
001516
001536

012224

012224
023500

012222

012224
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END OF WRAPAROUND ANALOG TESTS

.SUBROUTINE TO DO THE RMS AND PEAK NOJISE TESTING
RMSPEK : MOVB

1%:

60%:

€1%:

2%:

62%:

3%:
4%

5%:

63%:
04%:
65%:

mOvB
MOV
MOV
MOV
CLR
INC
cMP
BEQ
MOV
JSR
MOV
JSR
16.
JSR
MOV
JSR
84,
JSR
SUB
MOV
TYPE
RMSNO 1
MOV
JSR
(MP
BGT
TYPE
BR
MOV
BR
TYPE
JSR
INC
RTS
0

0

0

(R5)+,60%
(R5)+,61%
(RS)+,62%

a(R5)+,63%
#13% ,ERRADR

65%
65%
#6,65%
3s

CHANL ,DUMMY

RS, CONVT(
TEMP EDGE
RS.,SARSUB

PC.TSTDAC
DAC.64$
R5,SARSUB

PC,TSTDAC
DAC,64%
#1,EDGFLG

64% ,R2
PC.TYPRP
643,638
4%

, OKMS6

5%
#255.,64%
2$

.ERMSG
PC,WHICHY

$SERTTL
RS

;GET 1 POINT

JGET 2 POINT

;GET TEXT POINTER

;GET TOLERANCE

;SET UP ERROR RETRY ADDRESS
;CLEAR RETRY COUNT

; INCREMENT COUNT

;IS COUNT = 62

;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
JADD RESULT TO RMS
:DO SAR ROUTINE AT B42

sCHECK VERNIER DAC SETTING
JSUBTRACT RESULT FROM RMS

;TEXT POINTER

TYPE RMS VALUES
JWITHIN LIM]TS?
:NO

“SET RMS TO MAX ERROR
: INDICATE BAD UNIT
;gp?¢re ERROR TOTAL
JEX

SFQ 0053
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012230
012236
0122642
0122644
012252
012260
012264
012266
012274
012302

012304
012310
012312
012320
012322
012324
012326
012330

012332
012336
012342
012344
012350
012352
012360
012362
012370
012374
012400
012404
0124610
012414
012416
012424
012432
012440
012442
012444
012446

012737
004537
000062
013737
012737
004537
000062
063737
162737
000207

005737
001405
022737
001401
000207
005726
000137
000000

012537
005737
001414
005737
001004
042777

004001
023540

001532
004000
023540

001532
000400

001532
000377

012446
001544

012446
000200

000200
016552
001124
167016
167012
167006

167004
157777
001124

001536

001502
001536

001502
001502

001532

167106
167076

001126
001126
001126

¢
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Té1 END OF WRAPAROUND ANALOG TESTS

;SUBROUTINE TO FIND THE 50-50 EDGE OF THE INPUT SIGANL

OFFSET: MOV #4001 ,EDGE
%SR R5,SARSUB

MOV DAC, TEMP
MOV #4000, EDGE
JSR RS, SARSUB

50.

ADD DAC, TEMP
SUR #4600, TEMP
RTS P(

:46000,4001 EDGE

:3777,4000 EDGE

; ROUTINE YO TEST DAC SETTING FROM SARSUB
; JUMPS TO ADDRESS IN ERRADR [F DA(C SETTING IS EITHER O OR 377

. OTHERWISE RETURNS TO CALL+*1
TSTDAC: TST DA(

8EQ 1%
CMP #377 .DAC
BEQ 1%
RTS PC
1%: TST (SP)+
JMP a(PC)+
ERRADR: 0

;IS DAC = 0 ?
;JYES

;IS DAC = 377 ?
JoYES

;POP CALL OFF STA(K
;JUMP TO ADDRESS IN ERRADR

. SUBROUTINE TO HANDLE THE SINGLE ENDED-DIFFERENTIAL LOGIC TESTS

TSTSDF: MOV (RS)+,10%
ST WwFTEST
BEQ 13
ST 108
BNE 238
BIC #B1T7,aDRVOOR
BR 248
238:  BIS #8177, 3DRVDOR
248 JSR PC,STALL
18 MOV (R§) +,$GDDAT
MOV (R5) +,@STREG
INCB  @STREG
2s: TSTB  QSTREG
BPL 2

MOV aADBUF F , SBDDAT
81C 4157777 ,$8DDAT

cMP $GDDAT, $BDDAT
BEQ 3s
ERROR 1

3¢: RTS RS

108 : 0

:GET 1ST ARGUMENT
JUSING THE TESTER ?
;BR [F NOT

JTEST THE 1ST ARG,
;BR IF NON ZERO
:CLEAR THE BIT

;SET THE BIT

JALLOW RELAY TO CHANGE

JGET 2ND ARG. <EXPECTED DATA>
;GET 3RD ARG. <CHANNEL TO USE>
;START CONVERSION

;WAIT FOR DONE

JREAD RESULT

JMASK OFF OTHER BITS
; COMPARE

, .BR If SAME

“INCORRECT VALUE TO SINGLE ENDED-DIFFERENT]AL MODE

JEXIT

SFQ 0054




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG=-79 10:35

CVMNAB

1348
1349
1350
1391
1352
1353
1356

d el D e i ) d d d ed i b ) D b
R Y S e
W= OV NOWNEWN—=200

P11

012450
012454
012456
012462
012464
012470

012472
012474
012476
012502
012506
012510
012514
012520
012524
012530
012532
012536
012540
012542
012546
012554
012560
012562
012564
012566
01257¢
012576

013702
100402
104401
104416
104401
000207

001502
034607
035742

000005
001165

034017
001534
166420
166414

001534
166400

000100
026032

000002
000002

166370
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1%:
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END OF WRAPAROUND ANALOG TESTS
:SUBROUTINE TO INSERT "'+’ AND TYPE # ON THE STA(K

MOV
8M]
TYPL
TYPDC
TYPE
RTS

TEMP,R?
1%
LPOSITY

MLSB
PC

;oIS THE NUMBER POSITIVE?

. TYPE ASCIZ STRING

:SUBROUTINE TO WAIT FOR OPERATOR'S 'RETURN'' THEN CHECK TOLERANCES

TCHK :

’%:
3% -

4%:

5%:
6% :

DEC
BNE
MOV
TYPE
BR
TYPE
CLR
CLR
TSTR
BM]
INC
BNE
BR
TST
MOV
JSR
0
v10
BR
ADD
ADD
RTS

R3

1%

#5,R3

. SCRLF

2%

,SPACE
DELAY
9$TKS
a$TKS

3

DELAY

3%

6%

a$TKB
#100,387KS
RS, (OMPAR

5%
#2,(SP)
#2,(SF)
PC

;DECREMENT COUNT

“RESET COUNT
“TYPE A CARRIAGE RETURN AND L INE FEED

*TYPE FOUR (4) SPACES
;CLEAR DELAY

"CLEAR INTERRUPT ENABLE
:ISEgEYBOARD FLAG SET?
;.Y

1S DELAY ZERO?

;.NO

“CLEAR FLAG

“SET INTERRUPT ENABLE
“TEST AST CONVERSION
: TOLERANCE .10 LSB

"BUMP RETURN ADDRESS
"BUMP RETURN ADDRESS 2 WORDS

SEQ 0055
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012620
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012630
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012656
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012666
012672
012676
012702
012706
012710
012712
012716
012722

012724
012730
012734
012736
012740
012744
012750
012754
012762
012766
012770
012776
013004
013010
013012
013020
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013032
013036
013040
013042
013046
03052
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104401
104413
012637
013737
1046401
104412
012600
121027
001406
121027
001430
104401
000763

104401
1046412
005726
104401
012703
004737
004737
004737
000771
000402
000137
104401
000757

104401
104401
104412
005726
104401
104401
012703
012737
004537
000062
013737
012737
04537
000062
063737
16¢737
004737
004737
000746
000402
000137
104401
000732

034146

901520
001520
034234

000117
000107
001164

034427

034325
000005
012230
012450
012472

001634
03461

034526
034466

034572
034341
000005
007777
023540

001532
007776
023540

001532
000400
012450
012472

001634
034611

001516

001536

001502
001536

001502
00150¢
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;ASK FOR CHANNEL

;READ CHANNEL NUMBER
;STORE CHANNEL NUMBER
:LOAD DUMMY

:SELECT OFFSET OR GAIN ADJUST
;GET TEST

;MOVE POINTER TO RO

JISIT 'O

:2YES, GO TO ADJUST OFFSET
:IS IT IOGII?

;2YES, GO TO ADJUST GAIN
;TYPE Il?ll

:SUBROUTINE TO CHECK UFFSET ADJUSTMENT VALUES

: GROUND CHANNEL

;WAIT FOR (R

;POP 1 WORD OFF STACK

;ADJUST MESSAGE

;SET UP COUNT

;TEST AND TYPE OFFSET ERROR
;TYPE OFFSET

:CHECK FOR A (CHARACTER AND DELAY

“INOT WITHIN TOLLERANCE. TRY AGAIN
-TELL OPER. 'TRROR'’

;INPUT +5.115 VOLTS ON CHANNEL

LWAIT FOR (R

;POP 1 WORD OFF STACK
;ADJUST MESSAGE

;TYPE " FOR 0.00 LSB ERROR'’
;SET UP COUNT

;LOOK FOR 7776,7777 EDGE

: SAVE DA(
;LOOK FOR 7775.7776 EDGE

;ADD RESULTS

;OFFSET RESULT

. TYPE GAIN

;CHECK FOR CHARA(CTER AND DELAY

S NOT WITHIN TOLLEPANCE, TRY AGAIN
:TELL OPER. 'ERROR'’

.SRTTL MNCAD CALIBRATION SECTION
BEGINC: TYPE , CCHAN
RDOCT
MOV (SP)+, CHANL
MOV CHANL ,DUMMY
1%: TYPE .SEL
RDL IN
MOV (SP)+ R0
(MPB ‘RO #'0
BEQ AVOFF
(MPB (RO) &G
BEQ AJGAIN
TYPE ,$QUES
BR 1%
AJOFF: TYPE ., 1GND
RDLIN
ST (SP) +
L ¥ TYPE ,XADJ
MOV #5,R3
2%: JSR PC,OFFSET
SR PC, TOFF
JSR PC, TCHK
BR ’$
BR b3 3
JMP BEGS
3% TYPE LERMSG
B8R 1%
;SUBROUTINE TO CHECK THE GAIN ADJUSTMENT
AJGAIN: TYPE JIvoLt
TYPE . CRWR
RDL IN
TST (SP)+
1%: TYPE ,YADY
TYPE .MOLSB
MOV #5_R3
2% MOV #7977 .EDGE
%8R R5,SARSUB
MOV DAC, TEMP
MOV a7?76,EDGE
.%(S)R R ,SARSUB
ADD DA”,TEMP
SUB #4600, TEMP
JSR PC,TOFF
JSR PC,TCHK
BR 2%
BR 3%
JMP BEGZ
3¢ - TYPE ,ERMSG
BR 1%

SEQ 0056
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004737
104401
104413
012600
010037
000300
052700
010077
104401
104401
012737
104617
104011
104401
012737
104617
104011
104401
012737
104617
104011
104401
012737
1044617
104011
104401
104401
012737
104417
104011
104401
012737
104417
104011
104401
104401
104401
104412
005726
104401
000137

104401
104412
005726
005277
105777
100375
017737
042737
023737
00100¢
062716
000002

023024
034146

001520

000010
166314
032454
033155
040000

033176
050000

033221
060000

033244
070000

033155
032525
100000

032575
140000

001165
032015
034466

033740
001634

001124

001124

001124

001124

001124

001124

001126
001126
001126
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SWITCH GAIN MANUAL INTERVENTION TEST
SWITCH GAIN MANUAL INTERVENTION TEST

BEGINF :

TPRMP :

1¢%:

’%:

.SBTTL
JSR
TYPE
RDOCT
MOV
MOV
SWAB
BIS
MOV
TYPE
TYPE
MOV
TESTID
ERROR
TYPE
MOV
TESTID
ERROR
TYPE
MOV
TESTID
ERROR
TYPE
MOV
TESTID
ERROR
TYPE
TYPE
MOV
TESTID
ERROR
TYPE
MOV
TESTID
ERROR
TYPE
TYPE
TYPE
RDL IN
TST
TYPE
JMP

TYPE
RDL IN
TST
INC
TSTB
BPL
MOV
BI(C
CMP
BNE
ADD
RT]

PC.,F IXONE
. CCHAN

(SP)+ RO

RO, CHANL

RO

#MIT3,R0
RO,aSTREG
,SCM

,GHLF
#MIT14,8GODAT

11
. GAINS

#31T14.BI1T12,8GDDAT

1
,GAINSQ

#M31T164!B1T13,$GDDAT

IR
. GAINSM

#MBIT16!BIT13!BIT12,$GDDAT

1M

.GHLF

» SRM

#100000, $SGDDAT

1
. SVM
#140000, $GDDAT

11
.SCRLF
.SAGTST
.CRWR

(SP)+
JENDTST
BEGZ

, CRWR

(SP)+

aSTREG

aSTREG

1%
aADBUF F , $8DDA1
#7777 ,38DDAT
$GDDAT ,$8DDAT
e

#2, SP)

;ENSURE INITIAL BUS ADDRESS OF UNIT
;ASK FOR CHANNEL

JREAD CHANNEL NUMBER

;GET CHANNEL NUMBER

;LOAD CHANNEL FOR ERROR REPORT
;PUI CHANNEL NUMBER IN HIGH BYTE
;SET STATUS ENABLE BIT

sLOAD CHANNEL AND STATUS ENABLE
;ASK MODE BE SET TO CURRENT

;ASK GAIN BE SET TO .5

;SET UP EXPECTED

;GO TEST FOR ID CODE

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

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

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

;SET RANGE SWIT(CH

JASK MODE BE SET TO RESISTANCE
sLOAD EXPECTED VALUE
JRESISTANCE MODE SWITCH VALUE
JASK MODE BE SET TO vOLTS
;LOAD EXPECTED VALUE

;VOLTACE MODE SWITCH VALUE IN ERROR

JTELL OPER. TO SET SWITCHES

IN ERROR

;JPOP RETURN OFF STACK
;TELL OPER '‘THATS ALL FOLKS'

;ASK FOR CR WHEN READY
;WAIT FOR (R

JPOP 1 WORD OFF STA(K
;START A CONVERSION
JWALIT TILL DONE

;GET RESULTS

;CLEAR (ONVERTED VALUE
;1S 1D RIGHT?

; NO,TAKE ERROR RE TURN
;RUMP RETURN ADDRESS

SEQ 0057
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013456
013460

013462
013466
013471
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013476
013500
013502
013504
013506
013510
013512

004737
104401
104401
104401
104413
012637
004737

004537
000
004537
001
004537
002

004537
003

004537
002
003

032761
000

004002
001

004024
002

004310
003

007720

004537
003
002

000000

023024
001165
032015
034146

001506
014014

014246

013610
003
00¢
002
004
050

013610
002
002
002
004
050

013610
002
002
006
053
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001
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MNCAG TEST MODULE iINTERACTIVE TESTS
.SBTTL MNCAG TEST MODULE INTERACTIVE TESTS

BEGINT: JSR
TYPE
TYPE
TYPE
RDOCT
MOV
JSR

JFIRST = TEST
JSR
.BYTE
JSR
.BYTE
JSR
BYTE
JSR
.BYTE

;MNCAG PART 1
JSR
BYTE

.wORD
.BYTE
. WORD
.BYTE
.WORD
.BYTE
.WORD
.BYTE
.WORD

;MNCAG PART 2
JSR
BYTE

. WORD
.BYTE
.WORD
.BYTE
.WORD
.BYTE
. WORD
.BYTE
.WORD

JMNCAG PART 3
JSR
BYTE

. WORD
RBYTE

PC,F IXONE
.SCRLF
»SAGTST

. CCHAN

(SP)+,(H1
PC,CLRCHS

;ENSURE CORRE(CT ADDRESSES

;TELL OPER. TO SET AG T0 ‘P
SGET CHANNEL NUMBER

JGET CHANNEL # FROM OPER,
o CONVERT EACH CHANNEL OF THIS MNCAG

MNCAG=TA HOLD LOGIC FOR THESE CHANNELS

RS§TSTHLD

0

RS TSTHLD
1.6

RS, TSTHLD
2'7

RS, TSTHLD

'l -

RS, TSETUP
2.3.2.3

TXTP¢

RS, TSETUP
3.£.3.2

0

0,¢
4002
1,2
4024
2.4
4%10

3 50
7720
RS, TSETUP
1.2'102

IXTP3
0,2
4024
1.6
4%10
2.5%

:TEST HOLD FOR 1ST CHANNEL OF THIS AG
JCHANNEL OFFSET, SWITCH NUMBER TO PUSH
; ZND

IRD

“TH

;GO0 DO THE WORK
JFRONT PANEL EXPECTED (ODE

;POS. OF TEST MODULE SWIT(H
;GAIN, SPREAD

;CHANNEL A - C EXPECTED VALUE
:GAIN, SPREAD

;CHANNEL B8 - D EXPECTED VALUE
. GAIN, SPREAD

;CHANNEL A - C EXPECTED VALUE
. GAIN, SPREAD

JCHANNEL 8 - D EXPECTED VALUE

GO DO THE WORK
;FRONT PANEL EXPECTED CODE

;NO TEST MODULE CHANGES
;GAIN, SPREAD

JCHANNEL A - C EXPECTED VALUE
:GAIN, SPREAD

;CHANNEL B8 ~ D EXPECTED VALUE
;GAIN, SPREAD

JCHANNEL A - (C EXPECTED VALUE
;GAIN, SPREAD

;CHANNEL B8 - D EXPECTED VALUE

;G0 DO THE WORK
;FRONT PANEL EXPECTFD (ODE

;TEST MODULE SWITCH POS.
:GAIN, SPREAD

cCHANNEL A - C EXPECTED VALUE
:GAIN, SPREAD

;(HANNEL B - D EXPECTED vALUE
;GAIN SPREAD

SEQ 0058
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032670
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SNULL
JNULL CHANNEL. B - D

;60 DO THE WORK
JFRONT PANEL EXPECTED CODE

JNO TEST MODULE CHANGES
;GAIN, SPREAD

JCHANNEL A - C EXPECTED VALUE
;GAIN, SPREAD

;CHANNEL B - D EXPECTED VALUE
;GAIN, SPREAD

JCHANNEL A - C EXPECTED VAL JE
JNULL

JCHANNEL B - D NULL

JTELL OPERATOR [T'S DONE
JEXIT

;SUBROUTINE TO DO MOST OF THE WORD FOR BEGINT

JGET 1ST ARG.

;TELL OPER °"'A'" (HANNEL

;CONVERT AND TYPE |IT

;SAVE CHANNEL ''A’" EXPECTED VALUE
JGET 2ND ARG.

:TELL OPER 'B'‘' CHANNEL

:CONVERT AND TYPE IT

;SAVE CHANNEL 'B'' EXPECTED VALUE
:GET 3RD ARG.

;TELL OPER “'C'' CHANNEL

,CONVERT AND TYPE IT

JSAVE CHANNEL "'C'" EXPECTED VALUE
:GET 4TH ARG.

:TELL OPER '‘D'' CHANNEL

;CONVERT AND TYPE IT

;SAVE CHANNEL 'D'' EXPECTED VALUE

JNOW TELL OPERATOR ABOUT MNCAG (PREAMP) TEST MODULE POSITIONS

;GET STH ARG.
;BR IF NONE
;TELL OPER

TO TYPE "RETURN'' KEY WHEN READY

.WORD 7720
.BYTE 0.0
.WORD O

-MNCAG PART &
JSR RS, TSETUP
BYTE  2,1,2.1
WORD 0
.BYTE 0.2
CWORD 4026
BYTE 1,6
JWORD 4310
.BYTE 2,53
"WORD 7720
.BYTE 0.0
WORD 0
TYPE JENDTST
JMP BEG2

TSETUP: MOVB (RS)+,R0
TYPE , CHAPOS
JSR PC.TYPITA
MOV RO, CHANA
MOVB (R5)+,R0
TYPE , CHBPOS
JSR PC,TYPITA
MOV RO, CHANB
MOVA (R§)+ RO
TYPE , CHCPOS
JSR PC.TYPITA
MOV RO, CHANC
MOVR (R5)+,R0
TYPE , CHDPOS
JSR PC.TYPITA
MOV RO, CHAND
MOV (RS)+,60%
8EQ 208
TYPE

60%: 0

;NOW TELL OPER.

208 : TYPE _CRWR
RDL IN
TST (SP)+

JWAIT FOR "RETURN''
JWAIT FOR OPERATOR
JPOP STA(K

SEQ 0059
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(VMNAB . P11 08-AUG-79 10:35 MNCAG TEST MODULE INTFRACTIVE TESTS SEQ 0060
1562 :NOW CONVERT CHANNEL AND CHECK OPER SET CORRE(T FRONT PANEL POS.
1593 ;]F FRONT PANEL SWITCH IS WRONG TELL THE OPERATOR
1594 :1F Ok, TEST THE VALUES
1595 013722 013737 001506 001510 MOV CH1, (M2 ;REPRIME THE (HANNEL VALUE
1596 013730 004537 014426 JSR RS,CONTA1 :CONVERT AND (HECK CHANNEL "'A'' FRONT PANEL SWIT(H
1597 01373& 014654 (HANA
1598 013736 005237 001510 INC (H2 ;DO NEXT CHANNEL
1599 013742 004537 014426 JSR RS.,CONTA? :CONVERT AND (HECK CHANNEL ‘B’
600 013746 014656 CHANB
1601 01375C 005237 001510 INC (H2 ;DO NEXT CHANNEL
1602 013754 004537 014426 JSR RS,(ONTA1 :CONVERT AND CHECK CHANNEL "‘C"°
1603 013760 014660 CHANC
1604 013762 005237 001510 INC (H2 ;DO NEXT C(HANNEL
1605 013766 004537 014426 JSR RS,CONTA1 :CONVERT AND CHECK (HANNEL ‘D'’
1606 013772 014662 CHAND
1607 013774 004737 014072 JSR PC,TSRT :CONVERT CHANNELS AND VERIFY DATA
1608 014000 004737 014072 JSR PC,TSRT1 ;SECOND SECTION
1609 014004 000205 RTS RS JEXIT
1610 ;SUBROUTINE TO DO A CONVERSION ON EACH MNCAG CHANNEL
1611 014006 01273%7 000010 001506 CLRCHT: MOV #10,CH? ;LOAD 1ST CHANNEL #

1612 014014 113777 001506 165402 CLRCHS: MOVB CH1,8ADST1 ;SELECT CHANNEL

1613 0146022 004737 014050 JSR PC.21% :CONVERT CHANNEL

1616 014026 004737 014044 <SR PC.20% :INCR. CHANN NUMBER AND (ONVERT
(1) 0146032 004737 014044 JSR PC,208 :INCR. CHANN NUMBER AND (ONVERT
(1) 014036 004737 014044 JSR PC,20$ ;INCR. CHANN NUMBER AND (ONVERT

1617 014042 000207 RTS PC JEXIT

1618 014044 105277 165354 20¢: INCB 8ADST? JUPDATE TO NEXT C(HANNEL

1619 014050 112777 000001 165364 21%: MOVB #1,aSTREG ;CONVERT CHANNEL

1620 014056 105777 165340 22%: TSTR aSTREG JWAIT FOR DONE

621 014062 100375 BPL 223

1622 014064 005777 16533 TST SADBUF F ;FALSE READ

1623 014070 000207 RTS PC JEXIT
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1665
1666
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014112
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014130
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014144
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014176
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014212
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014240
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014252
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014316
014320
014326
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014336
014340
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014346
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013737
001422
013737
005237
013737
013737
004737

062737
004737
000207

112537
063737
113777
104401
112537
152737
104401
104401
104412
005726
113777
104401
104401
104412
005726
105277
105777
100375
017700
000205
000000

014702
014676
014654
C14704
014700
014656

001506
014702
014676
014654
014534

000002
014534

014656

001506
014664
014704
014700
014554

000002
014534

014362
001506
014362
030735
031047
000060
031006
034466

014362
030761
034466

165054
165050

165046

014664
014666
001530
001124

014664

001124
014664
014666
001530
014664
014362
1651736

031047

165076
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MNCAG TEST MODULE INTERACTIVE TESTS

. SUBROUTINE TO SETUP FOR CONVERTING DIFFERENT CHANNELS

TSRT1:

sNOW DO

1%:

;. SUBROUTINE TO HANDLE THE MNCAG-

TSTHLD:

's:

10%:

MOVR (RS)+ ,PRIAC
MOVB (R5) +,SPRA(
MOV (RS)+,(HANA
MOVRB (R5)+,PRIBD
MOVB (RS)+,SPRBD

0} (RS)+,(HANB
MOV CHY, CHXX
MOV PRIAC,CHPRIM

MOV SPRA(, SPREAD
MOV CHANA, $GDDAT
JSR PC,CONGT

ADD #2, CHXX

JSR PC,CONGT
(HANNEL B/D

MOV CHANB, $GDDAT
BEQ 13

MOV CH1, CHXX

INC CHXX

MOV PRIBD,CHPRIM
MOV SPRSD, SPREAD
JSR PC,CONGT

ADD 2, CHXX

JSR PC,CONGT

RTS PC

MOVB (R5)+,10%
ADD (H1,108
MOVB 108 ,8ADST1
TYPE .LEDON
MOvB (RS) + AGTASW
B1S8 #60,AGTASW
TYPE ,PUSHAG
TYPE . CRWR

RDL IN

TST (SP) ¢+

MOvB 108 ,8ADST
TYPE .LEDOFF

TYPE .CRWR
RDLIN
TS7 (SP)+

INCB @STREG
TSR aSTREG

BPL 19
MOV a’ADBUF F RO
RTS RS

0

JGET INITIAL GAIN FOR A/(

JGET INITIAL SPREAD FOR A/(
JGET CHANNEL A/C EXPECTED VALUE
JGET INITIAL GAIN FOR 8/D

JGET INITIAL SPREAD FOR B/D
JGET CHANNEL B/D EXPECTED VALUE

JPRIME THE CHANNEL VALUE

JPRIME THE A/C GAIN VALUE

JPRIME THE SPREAD TOLERANCE
JPRIME THE EXPECTED VALUE
;JCONVERT CHANNEL AND TEST RESULT

JUPDATE TO CHANNEL '‘C*’
;CONVERT CHANNEL AND TEST RESULT

sTEST IF ANY (CHANNEL "'B/D'" EXPECTED VALUE
;BR IF NONE

JPRIME INIT "'A"" CHANNEL

;MAKE IT ''CHANNEL B’

JPRIME THE B/D GAIN VALUE

JPRIME THE SPREAD TOLERANCE

;CONVERT CHANNEL ‘B’

JUPDATE TO CHANNEL 'D"’

;CONVERT CHANNEL AND TEST RESULT
SEXIT SUBROUTINE

TA HOLD TEST

JGET CHANNEL OFFSET FROM (H1

;ADD (H1 VALUE

sLOAD MUX TO ENSURE THE LED IS ON
cTELL OPERATOR THE LED SHOULD BE ON
JLOAD WHICH SWITCH TO PUSH NOW
JMAKE CHARACTER AN ASCII NUMBER
;TELL OPERATOR TO PUSH SWITCH 5,6,7 OR 8
;AND DEPRESS ‘RETURN''

;WAIT FOR OPERATOR

JCLEAN STACK

;LOAD MUX AGAIN, LED WwHOULD GO QUT
;TELL OPERATOR LED SHOULD BE OUT
JAND DEPRESS 'RETURN''

;WAIT FOR OPER.
JCONVERT THE SELECTED CHANNEL
;JWAIT FUR A/D DONE

G?E?g VALUE TO CLEAR DONE FLAG
JEX

SEQ 0061
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014410
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014446
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014476
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0G63C1
016137
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014440
001510
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164734

164232
037777
C0112¢4

001510
014666

014400
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164756
164746
164740

001126
001126
001126

001520
001521
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MNCAG TEST MODULE INTERACTIVE TESTS

SEQ 000l

;SUBROUTINE TO CONVERT FRONT PANEL VALUE AND TYPE OUT UPER. COMMANDS

TYPITA: MOV
ASL
MOV
TYPE

10%: C
ROR
ROR
ROR
BIC
RTS

FPANL: O

S(M
SRM
SVM

; SUBROUT INE

CONTAT: MOV
MOV
108 : MOVB
BIS
BIS
1%: TSTR
BPL
MOV
BIC
CMP
BEQ
MOV
MOVR
ERROR
2 ¥ RTS

RO,R1
R1
FPANL (R1),10$

RO
RO

RO
437777 ,R0
PC

;POINTER TO SET

L4

@ (R5) +,$SGDDAT
#108 ,SLPERR
CHZ2,3ADST1
#8173 ,aSTREG
#BIT0,aSTREG
aSTREG

19
aADBUF F , $8DDAT
#37777 ,$BDDAT
3?DDAT,$BDDAT
CHZ ., CHANL
g#PRIM.CHANL+1
RS

:COPY RO

;MAKE WORD VALUE

JGET TEST POINTER

JTELL OPERATOR THE CHANNEL POSITION

;CONVERT BITS

;MASK OFF OTHER BITS
JEXIT

CURRENT MODE TEXT
RESISTANCE "
" VOLTAGE "

TO CONVERT CHANNEL IN ''CHZ2"'

;LOAD EXPECTED VALUE
;LOAD ERROR RETURN
2LOAD MuUX CHANNEL
JENABLE STATUS

s CONVERT CHANNEL
JWAIT FOR READY

;READ CONVERSTION

;MASK OFF DATA BITS

; COMPARE VALUES

;;BR IF SAME

JGET CHANNEL VALUE

;GET GAIN INFO

JINCORRECT FRONT PANEL SWIT(H POSITION
JEXIT
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173
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
174G
1750
1751
1752
1753

014534
014542
014546
014550
014554
014562
014570
014576
014602
014606
014610
014614
014616
014620
014622
014624
014630
014636
014644
014650
014652

014654
014656
014660
014662
014664
014666
014670
014672
014674
014676
014700
014702
014704
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012737
012700
005001
005077
112777
113777
113777
105277
105777
100375
067701
005300
001367
006201
006201
010137
013737
113737
004537

000207

014542
000004

164646
000077
014666
014664
164620
164614

164612

001126
014664
014666
026050

001110

164642
164634
164626

001520
001521
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MNCAG TEST MODULE INTERACTIVE TESTS

:SUBROUTINE TO CONVERT (HANNEL USING GAIN

CONGT: MOV #1088 ,SLPERR LOAD ERROR RETURN
108: MOV #4 RO JLOAD LOOP COUNTER
(LR R1 ;CLEAR SUM VALUE
CLR aSTREG JENSURE CLEAR STATUS
MOov3 #77,aADST1 ;START ESCAPE
MOvV8 CHPRIM,aADST1 ;LOAD GAIN DATA
MOVB CHXX,aADST1 :LOAD GAIN CHANNEL
1%: INCB aSTREG ; CONVERT CHANNEL
’%: TSTB aSTREG :WAIT FOR READY
BPL 2%
ADD SADBUFF ,R1 :UPDATE SUM
DEC RO SFINISHED ?
BNE 1% ;BR JF NOT
ASR R1 ;RESORE
ASR R1
MOV R1.$8DDA” ;LOAD ACTUAL CONVERTED VALUE
MOV CHXX, CHANL ;LOAD CHANNEL VALUE [F ERROR
MOVR CHPRIM,CHANL+1 ;LOAD GAIN INFO IF ERROR
JSR RS . COMPRA ;TEST AGAINST EXPECTED +- SPREAD
ERROR 4 ;INCORRECT VALUE FROM TEST MODULE
RTS PC JEXIT
CHANA: O
(HANB: 0
CHANC: O
CHAND: O
CHXX : 0
CHPRIM: 0
GLDO: 0
GLDi: 0
GLDZ2: 0
SPRAC: O
SPRBD: 0
PRIAC: O
PRIRD: O

SEQ 0063
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1755
1756
1757
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333 3PIRYL233

olelelelels)

014706
014712
014716
014720
014722
014726
014732
014734
014736
014740
0147642
014744
014746
014750
014752
014756
014760
014764
014770
014772
014776
015000
015002
015004
015006
015010
015012
015016
015026
015030
015034
015036
015042
015044
015052
015054
015060

015062
015064
015065
015066
015074
015076
015100
015104
015110

01

d b wmd el —l w—d
SERERXNISR

005077
104401
104413
012600
042700
104401
104413
012601
006101
006101
006101
006101
006101
006101
042701
050100
110077
017700
010001
042700
006001
006001
00600
006001
006001
006001
042701
112777
110177
110077
005046
012746
000002
032777
001005
104401
010046

104403
002

000
012777
010003
000303
052703
010377
012702
012701
005003
005277
000001
067703
005301
001371
006203
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164510
034146

177700
031201

177477

164154
164150

177700

177760
000077
164374
164370
015044
020000

034014

001610

000100
164312
000010
000010

164274
164272

164400

164066

164334

MACY11

SBTTL

M5
306(1063) 08-AUG=79 10:42
PRINT VALUES ROUTINE

PRINT VALUES ROUTINE

BEGINP: (LR aSTREG

10%:

6%:
3%:

TYPE . CCHAN
RDOCT

MOV (SP)+ RO
BIC #177700,R0
TYPE . GCHAN

RDOCT

MOV (SP)+,R1
ROL R1

ROL R1

ROL R1

ROL R1

ROL R1

ROL R1

BIC M 77477 ,R1
BIS R1,RO

MOvB RO.,aSWR
MOV aSWR,RO

MOV RO,R1

BIC #177700,R0
ROR R1

ROR R1

ROR R1

ROR R1

ROR R1

ROR R1

BIC #177760,R1
MOVB #77 ,8ADST

PAGE 37

;CLEAR STATUS REGISTER
;ASK FOR (HANNEL NUMBER

;GET CHANNEL #
JMASK OFF QTHER BITS
;ASK FOR CHANNEL GAIN

JMOVE LEFT

JMOVE LEFT

JMOVE LEFT

JMOVE LEFT

JMOVE LEFT

JMOVE LEFT

JMASK OFF OTHER BITS

;ADD TOGETHER

;LOAD SWITCH REGISTER

JGET SWITCH VALUE

;COPY RO

;MASK TO ALL BUT CHANNEL VALUE
JMOVE RIGHT

:MOVE RIGHT

sMOVE RIGHT

:MOVE RIGHT

;MOVE RIGHT

;MOVE RIGHT

JMASK TO ALL BUT GAIN BITS
;START SEQUENCE

MOVB R1.aADST1 ;LOAD GAIN
MOVR RO,a®ADST1 :LOAD SELECTED CHANNEL
CLR -(SP) JCLEAR PSW
E?Y s ,-(SP)
BIT #]T13,3SWR ;1S BIT 13 SET?
BNE 2% ;YES,SKIP TYPEOUT
TYPE .CH
MOV RO,=-(SP) ::SAVE RO FOR TYPEOUT
;s TYPE CHANNEL
TYPOS ;G0 TYPE--OCTAL ASCII
BYTE 2 ;. TYPE 2 DIGIT(S)
BYTE O 2 SUPPRESS LEADING ZEROS
MOV #RETURN,aVECTOR ;ADDRESS AFTER INTRPT,.
MOV RO,R3
SWAB R3 ;SWITCH BYTES

BIS #81T6,R3
MOV R3,aSTREG
MOV #10,R2
MOV #8. ,R1

CLR R3

INC aSTREG
WAIT

ADD @®ADBUFF ,R3
DEC R1

BNE 33

ASR R3

;LOAD THE CHANNEL
;TYPEOUT COUNTER
;LOAD LOOP COUNTER
;CLEAR AVERAGE

;START CONVERSION
JWAIT FOR INTRPT,
;READ CONVERTED VALUE
sFINISHED COUNT

:BR f NOT

;RESTORE

SEQ 0064
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2

S G S N
00000000000 ~ ~~~ 00
[Qu0r Putr ui- Sui-ui St SN puird

PN

015142
015144
015146
015150
015154
015162
015164
015170
015172
015176

015200
015202
015203
015204
015210
015212
015214
015216
015220
015¢24

170000
020000

163752
034017

010000

001165

163756

A ¥

5%:

PRINT VALUES ROUTINE

ASR
ASR
AD(
BIC
BIT
BEQ
MOV
BR
TYPE
MOV

TYPOS
BYTE
.BYTE
MOV
DEC
BNE
DEC
BNE
TYPE
BR

R3
R3

R3
#170000,R3
#MIT13,aSWR
43
R3,aDISPLAY
108

.SPACE
R3.-(SP)

:
#1000G,R1
R1

N O
MACYT1 30G(1063) 08=-AUG=79 10:42 PAGE 37-1

. CONVERTED DATA
; INTO CORRECT POSITION

JENSURE 12 BIT DATA

IS BIT 13 SET?

JNOT SET, TYPE OUT LIST

JPUT VALUE IN DISPLAY FOR DISPLAY (ONTROL
;REPEAT CONVERSION

;;SAVE R3 FOR TYPEOUT

;sPRINT OCTAL CONVERTED VALUE
;GO0 TYPE--OCTAL ASCII

;. TYPE & DIGIT(S)

.. TYPE LEADING ZEROS

;DECREMENT THE COUNTER
;NO CARRIAGE RETURN

; CARRIAGE RETURN
JREPEAT CONVERSION

SEQ 0065
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1819
1820
1821
1822
1823
1824
1825
1826
1807
1828
182
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854

015226
015232
015240
015244

015250
015254
015260
015262
015270

015274
015300
015304

015310
015314
015320
015324
015326
015334

015340
015344
015350

015354
015360
015364
015366
015374

015400
015404
015410
015414
015420
015422
015426
015432
015434
015440

004737
012737
004737
004737

004737
004737
000771
012737
000137

004737
004737
004737

004737
004737
004737
000767
012737
000137

004737
004737
004737

004737
004737
000771
012737
000137

004737
004737
005037
104401
104413
012637
104401
104413
012637
001003
013737
013737
012737
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016414
015240
003242
016606

203536
022724

015244
027076

003242
016414
016620

003536
007232
022724

015304
027076

003242
016414
016620

007232
022724

015350
027076

023024
016606
001514
027562

001440
027612

001442

001440
001440
000001
010406
001520

001520
010460

015450
027076

027274

027274

027274

027274

001442
001520
001472

001442

027274

MACY11 30G(1063)

.SBTTL
BEGL :

’%:
1%:

.SBTTL

BEGINA:

1%:

.SBTTL

BEGINW:

1%:

.SBTTL

BEGINN:

1%:

s ¥

3%:

8
08-AUG-79

6
10:42 PAGE 38

LOGIC TEST SECTION START-UP

JSR
MOV
JSR
JSR

JSR
JSR
BR

MOV
JMP

JSR
JSR
JSR

JSR
JSR
JSR
BR

MOV
JMP

JSR
JSR
JSR

JSR
JSR

MOV
JMP

JSR
JSR
CLR
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
BNE
MOV
MOV
MOV
JSR

[ 4
BEQ
INC
JSR

MOV
JMP

PC . WF CHK
#28 AGTST
PC,TFSTAD
PC . TCHANK

PC,BEGINL
?E.BU‘PAD

#18 ,AGTST
$EOP

PC.TESTAD
PC.,WF CHK
PC., TCHANL

PC ,BEGINL
PC,WRAP
F;g,BU‘PAD
#1$ ,AGTST
$EOP

PC,TESTAD
PC,WF (HK
PC, TCHANL

PC,WRAP
?E,BU"PAD
#18 AGTST
$EOP

LOGIC TEST SECTION START-UP

JCHECK ] D CODE IF WESTFIELD MODE

JLOAD EOP RETURN [F NO A/D

:SIZE THE NUMBER OF MNCAD'S

;SIZE AND REPORT THE MNCAD CONF IGURATION
JASK [F MNCXX-TA ARE AVAILABLE

JLOGIC TESTS ON MNCAD, MNCAG

JMORE TO TEST?

JTEST NEXT A/D

;ADDRESS FOR EOP

;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

JCHECK 1 D CODE IF WESTFIELD MODE

;SIZE AND REPORT THE MNCAD CONF IGURATION
JASK IF MNCXX=TA ARE AVAILABLE

JLOGIC TESTS ON MNCAD, MNCAG

JRUN THE ANALOG TESTS

;BUMP THE ADDRESSES

JBR AND DO NEXT UNIT

;ADDRESS FOR EOP

;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

JCHECK I D CODE IF WESTFIELD MODE
;SIZE AND REPORT THE A/D CONFIG.
JASK [F MNCXX-TA ARE AVAILABLE
;WRAPAROUND TESTS

;UPDATE 8US ADDRESSES

;BR AND TEST NEXT UNIT

; INCREMENTS $PASS

AUTO TEST START-UP

WRAPAROUND TEST START-UP

NOISE TEST START-UP

PC.F IXONE ;ENSURE BASE AND VECTOR SETUP
PC, TCHANK ;SIZE AND REPORT THE MNCAD CONFIG.
NMBE XT sCLEAR MULTIPLE UNIT FLAG
.SCHAN ;ASK FOR STARTING NOISE CHANNEL
;GET OPER. CHANNEL INPUT
(SP)+ ,BASECH ;SAVE 1ST CHANNEL
-ECHAN ;ASK FOR END NOISE CHANNEL
;GET OPER. CHANNEL INPUT
(SP) + ,BASEND ;SAVE LAST CHANNEL
1$ ;BR IF NON-ZERO
BASECH,BASEND  :TAKE CARE IF ONLY 1 CHANNEL
BASECH, CHANL JINIT THE STARTING CHANNEL
#1 ,WIDE ;SET MANUAL ENTRY FLAG
PC,NOITST JRUN NOISE TEST
CHANL ,BASEND sLAST CHANNEL
33 ;BR IF FINISHED
CHANL ;BUMP TO NEXT CHANNEL
Fe’g.NOITS‘l JRUN NOISE TEST AGAIN
#1$ AGTST ;LOAD RETRURN POINTFR
$EOP ;JAND REPORT END OF PASS

SEQ 0066
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~~~ 0000000
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0
un
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ZR3R33
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015704
015710

015762
015762
015766
015770
015772
015776
016000
016006
016012
016016
016020
016024
016030
016032
016034
016040
016042
016046
016050
016054
016060

104401
104412
005726
004537

000062
163737
104401
013702
104416
104401
013702

005402
020237
003403
104401

104401
104401
000137

034650
034146

001520
000077
000000
163640
001516
015576

034466

025710
001502
023540

001532
015712

034466

023540
001502
034650
001532
035742
001532
026762
034611
034135

033740
001634

163652
163644

001536

001502

001532

MACYi1 30G(1063)
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MNCAG COMMON MODE REJECTION TEST
.SBTTL MNCAG COMMON MODE REJECTION TEST

BEGINM: TYPE
TYPE
RDOCT
MOV
MOV
MOVB
MOVB
MOVR
MOV
TYPE
BR

;:65%:  _ASCI2

64%:

TYPE
RDLIN
TST
JSR
MOV
JSR
50.
MOV
TYPE

BR
;:67%:  LASCI?
66%:
TYPE
RDLIN
TST
JSR
50.
SuB
TYPE
MOV
TYPD(C
TYPE
MOV
BPL
NEG
1%: mMpP
BLE
TYPE
BR
e ¥ TYPE
1% : TYPE
JMP

.COMOD1 :TELL OPERATOR THE TEST NAME
"CCHAN “ASK FOR CHANNEL TO USE
SGET INPUT
(SP)+,R0 “GET HIS ANSWER
RO, CHANL *SAVE CHANNEL TO TEST
#77,8ADST1 *ENSURE MNCAG GAIN OF .5
#0,3ADST1 * FOR
RO.@ADST1 : THIS TEST
RO DUMMY LOAD DUMMY CHANNEL
658 :TYPE ASCIZ STRING
64$ ““GET OVER THE ASCIZ
<15><12>/SET COMMON MODE VOLTAGE TO + 10 VOLTS/
, CRWR ;CRLF MESSAGE
‘WAIT FOR CARRIAGE RETURN
(SP)+ *POP ADDRESS OFF STACK
RS, CONVT( “GET CONVERSION VALUE
TEMP, EDGE “GET VALUE TO FIND EDGE OF
RS, SARSUB SGET EDGE
;50% EDGE
DAC, TEMP ;SAVE DAC SETTING IN TEMP
678 -TYPE ASCIZ STRING
€63 “3GET OVER THE ASCIZ
<15><12>/SET COMMON MODE VOLTAGE TO - 10 VOLTS/
, CRWR ;CRLF MESSAGE
"WAIT FOR CARRIAGE RETURN
(SP)+ *POP ADDRESS OFF STACK
RS . SARSUB *GET EDGE
*5S0Y EDGE
TEMP, DAC “GET DIFFERENCE
,COMOD 1 SOUTPUT TEXT
DAC,R2 *GET NUMBER INTO R2
*TYPE DECIMAL NUMBER
,MLSB SADD LSB TEXT
DAC,R2 “GET RESULT
18 ‘BR IF POSITIVE
R2 “INVERT IF NEGATIVE
R2.V(CM STEST AGAINST LIMIT
2 ‘BR IF WITHIN LIMIT
3§RMSG “TELL OPER. ERROR
L OKMSG :TELL OPER. OK
"ENDTST

BEG? ;G0 BACK TO SELECT TEST

SEG 0067
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1915
1916
9
9
9
1920
1921
1922
1923
1924
1925
1926
1927
1628
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
1961
1962
1963
" 964

— e 2
— ek
V0o~

016220

016224
016230
016234
016240
016244
016246
016252
016256
016260
016264
016272
016300
016304
016312
016320
016324
016332
016336
016340

016342
016375

004737
004737
005037
104401
104401
1044613
012637

08-AUG=-79 10:35

02302¢

027562

001440
027612

001442

001440
001440
000077

000000
017460
023740
017460

017460

016140
027076

023024
016606
001514
016342

016336
016375

016340
177700
177700
001165
016336
016340
011230
016300
027076

052105
042116

-

001442
017460
163250
163242
163234

001442

027274

016336
016340

001506
001510

027274

046124
041440

MACY11 30G(1063)
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DIFFERENTIAL LINEARITY AND REL. AC(C. START-UP

DIFFERENTIAL LINEARITY AND REL. ALC.

START-UP
.ENSURE BASE AND VECTOR SETUP
;SIZE AND REPORT A/D CONFIG
:ENSURE ONLY 1 MNCAD

;TELL OPERATOR ABOUT SETTING MNCAG-TA SWIT(CHES
;ASK OPER. THE STARTING CHANNEL
.GET OPER INPUT

. SAVE 1ST CHANNEL

;ASK OPER. THE LAST CHANNEL
:GET _OPER INPUT

;SAVE LAST CHANNEL

;BR [f THERE WAS ONE

JELSE ENSURE ONLY 1ST RUNS
;LOAD CHANNEL TO RUN ON
JENSURE MNCAG GAIN

OF .5
. ON THIS CHANNEL
JRUN DIF LIN AND REL ACC.
JTEST IF LAST CHANNEL
;BR ]F FINISHED
;JUPDATE CHANNEL NUMBER
;JAND RUN ANOTHER 1IME
;JLOAD RETURN ADDRESS
;TYPE END OF PASS

;ENSURE BASE AND VECTOR SETUP
:SIZE _AND REPORT A/D CONFIG
:ENSURE ONLY 1 MNCAD

:ASK FOR 1ST CHANNEL

:GET OPER. INPUT

AND SAVE IT

:ASK FOR 2ND CHANNEL

:GET OPER INPUT

:AND SAVE IT

:ENSURE GOOD CHANNEL VALUE

JFRESH LINE

;LOAD 1ST CHANNEL VALUE
;LOAD 2ND CHANNEL VALUE
JRUN SETTLING TEST
;LOAC RETURN ADDRESS
;AND REPORT END OF PASS

<200>/SETTLE BETWEEN (HANNEL /

.SBTTL
BEGIND: JSR PC.FIXONE
JSR PC, TCHANK
CLR NMBE X T
TYPE LRMPTXT
TYPE . SCHAN
RDOCT
MOV (SP)+ ,BASECH
TYPE ,ECHAN
RDOCT
MOV (SP)+ ,RASEND
BNE 1$
MOV BASECH,BASEND
1$: MOV BASECH., CHA
2$: MOVB #77.3ADST1
MOVB #0,3ADST1
MOVB CHA,3ADST1
JSR SCLDJFLIN
cMP CHA ,BASEND
BEQ 3s
INC CHA
BR 2$
3¢ MOV #18,AGTST
JMP $EOP
.SBTTL SETTLING TEST START-UP
BEGINS: JSR PC,F IXONE
JSR PC . TCHANK
CLR NMBE X T
TYPE ,108
RDOCT
MOV (SP)+,2%
TYPE 118
RDOCT
MOV (SP)+ 38
BIC #177700.2%
BIC #177700.3%
1%: TYPE L$CRLF
MOV 28, CH1
MOV 3%, CH?
JSR PC,SETTLE
MOV #1$ AGTST
JMP $E€0P
2%: 0
k3 ¥ 0
NLIST BEX
108 - LASCIZ
11%: LASCIZ /AND CHANNEL
.EVEN
LIST  BEX

SEQ 0068
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1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
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016414
016420
016424
016430
016434
016436
016442
016446
016452
016456
016460
016464
016470
016472
016476
016500
016504
016510
016512
016516
016520
016524
016530
016532
016534

016536
016540
016542

016544
016546
016550

016552
016556
016560
016562

016564
016570
016572
016576
016600
016604
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005037 016536
005037 016540
005037 016542
005737 001544

017700 163026
042700 177617
010037 001126
023700 016544

005237 016536
104401 031650

023700 016550

005237 016540
104401 031672

023700 016546

005237 016542
104401 031774

013700 001400
005300
001376
000207

005737 001176
001005
105737 001134
001002
062716 000002
000207

MACY11 30G(1063)

E
08-AUG-79

SETTLING TEST START-UP

:*ROUTINE TO CHECK FOR PROPER |

6
142 PAGE 41

D CODE IF TESTER MODE

JCLEAR TESTING MNCAD FLAG
sCLEAR TESTING MNCAM FLAG
;CLEAR TESTING MNCAG FLAG
JRUNNING ON TESTER?

;:BR IF NOT

JREAD TESTER (I1.D. LINES)
;CLEAR OFF OTHER BITS
;LOAD VALUE READ FROM TESTER
;TEST IF VALID I.D. CODE
JBR IF NOT MNCAD (CODE
;SET TESTING MNCAD FLAG
;TYPE TESTING A/D MESSACE

JTEST IF VALID [.D. CODE FOR AM
JNR 1F NOT MNCAM CODE

JSET TESTING MNCAM FLAG

sTYPE TESTING A/D AND AM MESSAGE

;TEST IF VALID I.D. CODE
;BR IF NOT MNCAG

JSET TESTING MNCAG FLAG
;TYPE TESTING AG MESSAGE

JINCORRECT [.D. (ODE FOR MODULE
;RETURN

:MNCAD ID VALUE

:MNCAG
JMNCAM

" + 8

;PRINE THE DELAY
;DELAY

WF(HK: CLR WFAD
CLR WFAM
CLR WFAG
ST WFTEST
BPL [ 3
MOV aDRVDIR,RO
8IC #177417 RO
MOV RO,$8BDDAT
cMP k60.RO
BNE 1%
INC WFAD
TYPE ,TSTAD
BR [ 3
1%: (MP K340,R0
BNE 2%
INC WwF AM
TYPE LISTADM
BR A 9
2%: CMP K20,RQ
BNE 3%
INC WFAG
TYPE ,ISTAG
BR 4%
1% ERROR 7
0%: RTS P(
WFAD : 0
WF AM: 0
WFAG: 0
K60: 60
k20: 20
K340: 340
;SUBROUTINE TO DELAY A FIX AMOUNT OF TIME
STALL: MOV BARFO,RO
1%: DEC RO
BNE 19
RTS PC

CEXIT

JSUBROUTINE TQ TEST IF FIRST PASS OR AUTO MODE
IF NOT BUMP ENTRY BY 1 WORD AND THEN e x]7

. IF TRUE EXIT,
AFJRST: TST
BNE
TSTB
BNE
ADD
i$: RTS

$PASS

JTEST IF FIRST PASS
;BR IF NOT F]RST
JTEST IF AUTO MODE
JBR IF AUTO MODE
;?D{?ST RETURN VALUE
JEX

SEQ 0069

—




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
(VMNAB. P11 08-AUG-79 10:35

206
2017
2018 016606 005237
2019 016612 000404
2020 016614
2021 016620
2022 016624
2023 016630
2024 016634
2025 016636
016642
016646
016652
016654
016660
2031 016662
016664
016666
016672
016674
016700 0423472
016704 001564
016710

016712 001 000
016714 001165
2041 016720 016564
016724
016726
(1) 016730
(1) 016732 002
(1) 016733 000
016734
016740
016744
016750
016752
016756
016762
016764 031115
016772 022540
016776 001 010
017000

017002 140000
017006

017010 000004
017016 031155
017024 022540
017030 003 004
017032

017034 031135
017042 022540
017046 002 004
017050 000100
017054

017056 000077
017062 016564

017460
017210
017460
011474
001176
162560
0174¢2
044534

044634

016564
031377

030237
162656
162452

162450
007777

017100

017462
017100

017100

F 6
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SETTLING TEST START-UP

;PART 1 «ROUTINE TO TYPE OUT A/D CONF]GURATION
;PART 2 *]F RUNNING IN TEST MODULE MODE, ASK FOR (HANNELS TO TEST

TCHANK : INC CHA JSET LOGIC TEST ENTRY FLAG
BR T CHANM ;BR

TCHANN: JMP TCHANE JBR TO EXIT

TCHANL: CLR (HA JCLEAR LOGIC TEST ENTRY FLAG

TCHANM: JSR PC.LDOICH JPRESET MNCC CHANNELS
TST $PASS ;TEST IF FIRST PASS
BNE TCHANN :BR AND EXIT IF NOT FIRST PASS
(LR aSTREG :CLEAR A/D STATUS
CLR (HR JCLEAR MNCAG COUNTER
MOV #CHTABL ,RO :LOAD POINTER
1%: (LR (RO) + sCLEAR CHANNEL TYPE TABLE
(MP #CHTABL+100,R0 ;TEST IF FINISHED
BNE 1% ;BR [f NOT DONE (LEARING BUFFER
(LR RO JINIT RO
(LR R JINIT R
JSR PC,AFIRST ;TEST IF FIRST PASS
8R 3s :BR IF NOT
TYPE ,VTMSG JREPORT UNIT »
JSR PC.wWHICHU DETERMINE ASCI] UNIT #
MOV UNITRD,~(SP)
TYPOS
.BYTE 1,0
TYPE ,SCRLF JLEAVE A BLANK L iNE
°%: JSR PC,AFIRST JTEST [IF FIRST PASS
BR 3% ;BR IF NOT
MOV R1,-(SP) ;:SAVE R1 FOR TYPEOUT
TYPOS ;60 TYPE--OCTAL AS(CII
.BYTE P ;oTYPE 2 DIGIT(S)
BYTE 0 2 SUPPRESS LEADING ZEROS
TYPE L MDASH :TYPE A DASH
1% INC aSTREG JSTART CONVERSION
4% TSTR aSTREG JWAIT FOR DONE
BPL [ 3 ;BR IF NOT
MO© aADBUFF R0 ;GET CONVERTED VALUE
BI #7777 ,R0O ;1S CHANNEL SINGLE ENDED
BM 5% ;s CHANNEL IS NOT SINGLE ENDED
MOV MMSE ,12% ;LOAD MESSAGE POINTER
JSR RS.LODTASB
égvTE }O;O ;LOAD SINGLE ENDED CODE, LCAD MMBER (OF (HAN
5%: BIT #140000,.R0O JTEST JF MNCAG CHANNEL
BEQ 6% ;BR [F NOT
ADD *6,(HB JUPDATE NUMBER OF MNCAG DETECTED
MOV MMPRMP, 12% :LOAD MESSAGE POINTER
JSR RS.LODTAR
égvff ?6: ;LOAD PREAMP CODE, LOAD NUMBER OF (HAN'S
6% : MOV MDIF,12% ;LOAD MESSAGE PCINTER
JSR RS.LODTAR
BYTE 2.4 :LOAD DIFFERENTIAL CODE, LOAD NUMBER OF (HAN'S
10%: (MP #100.R1? ;1S CHANNEL > LAST POSSIBLE (HANNE .
BH] 11% JINO
MOV ¥77 ,R1 JYES, SET TO LAST (HANNEL
RS ¥ JSR PC ,AFIRST JTEST IF FIRST PASS

SEaQ 0070
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(VMNAB. P11

2069 017066
2070 017070
(1) 017072
(1 0172074
(1) 017075
2071 017076
2072 017100
2073 017102
2074 017104

2075 017
2076 017
2077 017

7

2084 017136
2085 017144
2086 017146
2087 017152
2088 017160
2089 017166
2090 017172
2091 017174
2092 017200
2093 017202
2094 017206
2095 017210

2097 017212
2098 017216
2099 017220
2100 017224
2101 017226
2102 017232

2104 017234
2105 017242
017244
017250
017254
017256
017262
017264
017266

IRIN

(ASTaN T, ST, N1, N1,01 ,S1,01, 81,8 1,8 1,8 1, S1,N1,¥1,¥}
— i i e ) el ) b ) el —d il —d —d —b —
ANUND b md el ed ) b ed = e

—~ OV NOWVEWN—=O
o
ad
2
N

000405
01014¢
104403

002

000
104401
051115
005201
022701
001412
010100
000300
052700
010077
032777
001671

023727
103402
104401
052737
052737
005737
001007
005737
001004
005737
001001
000207

004737
000517
005737
001114
012700
005001

126027
001027
062701
120027
001004
105737
001414
000406
120027
001771
105737
007405
004737
000402
004737
005201
010100
000745

000100

000010
162274
000002

017462
030351
10020C
100200
001372
001374

001376

016564
01/460
000004

044534

000007
000004

001372

000010
001374
022450
02260¢2

162266

000021

044534
064536

000001
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SETTLING TEST START-UP

BR 13¢ JBR [F NOT
MOV R1,-(SP) ;:SAVE R1 FOR TYPEOUT
TYPOS ::G0 TYPE-=O(TAL AS(II
BYTE é JoTYPE 2 DIGIT(S)
BYTE O ;. SUPPRESS LEADING ZEROS
TYPE ;REPORT THE CHANNEL TYPE
12%: MSE JPOINTER TO MESSAGE
13%: INC R1 JSET CHANNEL TO NEXT SET OF (HANNELS
(MP #100,R1 ;JDONE?
BEQ 143 JIYES
MOV R1,RO JGET CHANNEL
SwAB RO JPUT CHANNEL NUMBER IN HIGH BYTE
BIS #I1T3,R0O ;SET STATUS ENABLE BIT
MOV RO,aSTREG ;LOAD INTO A/D STATUS REGISTER
BIT #MIT1,a8STREG ;1S NON-EXSISTENT CHANNEL BIT SET?

BEQ 2% ;.NO
;PART 2 IF USING TEST MODULE OR TESTER MODE, DO MORE TESTING
; IF NOT THEN EXIT
14%: (MP (HB . 421 JTEST HOW MANY MNCAG fFOUND

BLO 158 JBR IF LESS THAN LIM]IT

TYPE . WOWAGS JTELL OPERATOR TOO MANY DETECTED
15%: BIS #100200,CHTABL ;ENSURE CH 0 + 1

BIS #100200,CHTABL +¢ ; AND 2 + 3 ARE TESTED

TST ADTA ;TEST IF MNCAD-TA (ONNECTED
BNE ASKWHO :BR IF YES
187 AMTA ;U
BNE ASKWHO :BR IF YES
TST AGTA ;o AG
BNE ASKWHO :BR IF YES
TCHANE : RTS PC CEXIT IF DONE
:ROUTINE TO ASK OPERATOR ABOUT MNCXX-TA BEING CONNECTED
ASKWHO: JSR PCAF IRS? ;TEST IF FIRST PASS
BR ASKDON :BR _IF NOT
1ST CHA ;TEST IF LOGIC TEST ENTRY FIAG IS SET
BNE ASKDON :BR IF IT WAS SET
MOV #4 RO :LOAD INJTIAL CHANNEL
(LR R1 ; INIT 2ND CHANNEL

JDETERMINE [F CHANNEL ( RO ) IS SINGLE ENDED
ASKSE: (MPB CHTABL (RO) , 1 STEST IF SE

BNE ASKD]F ;BR [F NOT
ADD #7 ,R1 JUPDATE END CHANNEL VALUE
CMPR RO, #4 STEST IF CHANNEL 4
BNE 2% ;BR IF NOT
1%: TSTB ADTA JTEST IF MNCAD-TA [S (ONNECTELD
B8EQ L% ;BR IF NOT
BR 1% ;
’%: (MPB RO.#10 JTEST IF CHANNEL #10
BEQ 1% ;BR [F YES
1STB AMTA CTEST IF MNCAM-TA IS (ONNE(TED
BEQ 4% JBR [F NOT
3% : JSR PC,ASK( :ASK OPERATOR
B8R 4% ;BR [F ANSWER WAS NO
JSR PC,SETASK ;G0 AND SET "‘TEST THIS (HANNE_. BIT"
4% INC R1 JUPDATE TO NEXT CHANNS L
MOV R1,RO JPRIME 1ST CHANNEL

B8R ASKSE ;JTEST NEXT CHANNEL

SEQ 0071
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( VMNAB

212¢
2123
2124
2125
2126
2127

M. v S

(2N 12120 TS 1 N1 W] 61201,V ]
— d e d e d D e d
H N
— O

P11

017322
017330
017332
017336
017342
017344
017350
017352
017354
017360
017362
017366
017370
017374
017376
017400

017402
017410
017412
017416
017422
017424
017430
017432
017436
017440
017442

017444
017450
017452
017456
017460
017462

017464
017470
017474
017500
017502
017504

017506
017512
017514
017520
C17524
017532
017540
017544
017550
0172552
017556

126027
001024
062701
120027

001004
105737
001411
000403
105737
001405
004737
000402
004737
005201
010100
000715

126027
001015
062701
105737
001405
004737
000402
004737
005201
010100
000674

005760
001402
104401
000207
000000
000000

012700
005037
012701
005020
005301
001375

013700
000300
052700
010077
012777
012777
012700
00527:

00000
017701
006301

044534 000002

000003
000010

001372

001374
022450
022602

044534

000003
001376

022450
022602

044534
030243

045664
021042
010000

001520

000100
161676
001610
000200
040000
161652

161650

000003

—

1676
1672
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SETTLING TEST START-UP

:DETERMINE IF THE CHANNEL IS DIFFERENTIAL (DIF)
ASKDIF: (MPB CHTABL (RO) ,#2  ;TEST IF CHANNEL TYPE IS DIFF.
BNE ASKAG ;B8R [F NOT

ADD #3.R1 JUPDATE TO LAST CHANNEL OF DIFF (HANNEL
(MP8 RO,#10 ;TEST IF CHANNEL #10
BNE 13 :BR If NOT
1STB ADTA ;TEST IF MNCAD-TA IS CONNECTED
BEQ 33 ;BR [F NOT
BR 2%
1%: TST8 AMTA SJTEST IF MNCAM-TA [S CONNECTED
BEQ 3$ ;B8R IF NOT
c$: JSR PC . ASK(C ;ASK THE OPERATOR

BR 33 JBR IF ANSWER WAS NO

JSR PC,SETASK JSET "TEST THIS CHANNEL B]T"'
i%: INC R1 ;UPDATE CHANNEL

MOV R1,RO :UPDATE 1ST CHANNEL

BR ASKSE ;TEST NEXT CHANNEL

DETERMINE [F THE CHANNEL IS A MNCAG
ASKAG: (MPS CHTABL (RO) ,#3  ,TEST IF (HANNEL TYPE IS MNCAG

BNE ASKOOP ;BR IF NOT

ADD #3 R JUPDATE TO LAST CHANNEL OF MNCAG (HANNEL
TSTR AGTA JTEST IF MNCAG-TA IS (ONNECTED

BEQ 1% ;BR [F NOT

JSR PC,ASK( ;ASK THE OPERATOR

BR 1% ;BR [F ANSWER WAS NO

JSR PC.,SETASK JSET "'TEST THIS CHANNEL B]TS''
1%: INC R1 JUPDATE CHANNEL

MOV R1.RO JUPDATE 1ST CHANNEL

BR ASKSE ;TEST NEXT CHANNEL
:00PS THE CHANNEL TYPE WAS NOT #1, 2, 3
ASKOOP: TST CHTABL (R() :TEST IF NON-EXISTANT (HANNEL

BEQ ASKDON
TYPE . IDONTK

;JBR If NO MORE
JTELL OPERATOR SOME UNEXPECTED TYPE OF (HANNE.

ASKDON: RTS PC JEXIT

(HA: 0

(HB: 0

;SUBROUTINE TO DO THE MNCAG NOISE TEST AT GAINS OF S50 AaND 500
PRI4LA: MOV #MBUFFER,RQO :CLEAR RESULT BUFFER AREA

CLR BADCAL
MOV #4076, R

;CLEAR BAD CALCULATION FLAG

%: (LR (RO) +
DEC R1
BNt 1% JBRANCH [F NOT DONE
MOV (HANL ,RO JSETUP TO DC A rONVERSION
SWAR RO

BIS #100,R0
MOV RO,aSTREG
MOV NRETURN,aVECTOR ;SETUP INTERRUPT VE(CTORS

MOV #200, aVECTR]
MOV #16384. .RO -D0 16384 (10) CONVERS]ONS
COLECT: INC aSTREG SSTART CONVERSION
WA]T ‘WAIT TILL CONVERSION 15 DONE
MOV SADBUH F ,R1 "READ RESULT

AS| R? JGET INDEX

SEQ 0072
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(VMNAB

2178
2179

AR AI AN RPN N AR NI PO PO
—- e BB D DD DD 2 =D

SR 2RTRIFRRET

[pS1aV 1oV
— —2 —
KK

2197
2198

2200
2201

2203
2205

PN

017560
017564
017566

017570
017572
017576
017602
017606
017614
017616
017622
017626
017632
017634
017640
017644
017650
017652
017656
017660
017654
017666
017672

017674
017700
017704
017710
017712

017714
017716
017722
017726
017732
017736
017744
017746
017750
017752
017760
017766
017772
017774

005261
005300
001366

005005
005037
005037
005037
016537
001423

045664

021044
021046
021056
045664

021054
021054
021366

021044
021046
021046

020652
020650
020000

000002
021044
021046

021060
021062
021064
021066
045664

021044
021046
021056

021054
021056
000001
021056
022016
021546

021076
021062
021100
021064
021102

017632

020026

021054
021056

021054

021060
021062
021064

MACY11 30G(1063)
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SETTLING TEST START-UP

INC
DEC
BNE

CLR
CLR
(LR
XBAR : CLR
MOV
BEQ
MOV
ASR
JSR
% 0
ADD
AD(
ADD
BPL
JSR
EROVF
JMP
°%: TST
BIT
BEQ

MoV
3%: ASL
ROL
DEC
BNE

CLR
CLR
CLR
CLR
CLR
RMS?: MOV
BEQ
MOV
ASR
MOV
[ 0%
SuB
BPL
COM
cCoM
ADD
ADC
1%: JSR
JSR
s ¥ 0
ADD
AD(
ADD
AD(
ADD

BUFFER(R1) JBUILD HISTORY TABLE
RO ;DECREMENT NUMBER OF SAMPLES
COLECT JBRANCH [F NOT DONE

RS ;SETUP INDEX

TEMPL JSETUP TO MULTIPLY
TEMPH

VMULH

BUFFER(RS),"$

2%

RS, VMULL
VMULL JGET (ONVERTED VALUE
RS, MULTI

RO, TEMPL
TEMPH

R1, TEMPH
2% JBRANCH [F NO OVERFLOW
RS,TOOBIG ;CALC. OVERFLOW

TOOBAD

(RS) + ;BUMP INDEX
#1713 ,RS sDONE?

XBAR

#2 R0 ;DIVIDE By 16384(10)
TEMPL

TEMPH

RO

3%

RS ;SETUP INDEX

vViL JSETUP TO MULTIPLY
VIH

vl

V2H

BUFFER(RS),2%

33

RS,R1

R1

TEMPL ,VMUL L

TEMPH, VMULH

R1,VMULH

1%

VMUL L

VMULH

#1,VMUL _

VMULH

P(C.SQUARE . SQUARE NUMBLR
RS, XMULT JEXTENDED MULTIPLICATION

XMULO, V1L ADD IN RESULT
VIH

XMULT,VIH

veL

XMuULZ,veL

SEQ 0073
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VMNAB .

P11

020062
020066
020074
020076
020102
020104
020110
020112
020116
020120
020124
020130
020134
020140
020744
020146
020152
020154
020160
020162
020164
020172
020176
020202
020206
020214
020222
020230
020234
020240
020244
02024€
020252
020254
020260
020262
020266
020272
020276
020302
020306
020312
020316
020322
020326
020332
020334
020340
020342
020346
020352
020354
020356
020360
020364
020366

005537
063737
100005
004537
033611
000137
005725
032705
001707
012700
006337
006137
006137
006137
100005
004537
033611
000137
005300
001360
062737
005537
005537
005537
013737
013737
013737
013700
053700
053700
001005
004537
033467
000137
005002
012703
010237
010337
004737
060237
005537
060337

021066
021104

02065¢
020650
020000

000002
021060
021067
021064
021066

020652
020652

100000
021062
021064
021066
021062
021064
021066
021070
021072
021074

020652
020650

004000
021060
021062
02716
021054
021056
021056
021056
021054
021056

021054

021054
021056

020652
020650

021066

021060

021070
021072
021074

J 6
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SETTLING TEST START~-UP

3%

‘%

5¢:

6%:
SQRR:

1%:

AD(
ADD
8PL
JSR
EROVF
JMP
TST
BIT
BEQ
MOV
ASL
ROL
ROL
ROL
BPL
JSR
EROVF
JMP
DEC
BNE
ADD
AD(
AD(
AD(
MOV
MOV
MOV
MOV
81S
81S
BNE
JSR
ERDIV
JMP
CLR
MOV
MOV
MOV
JSR
ADD
ADC
ADD
ASR
ROR
(MP
BNE
(MP
8tQ
MOV

MOV
BIS

JSR
ERDIM
JMP

V2H
XMUL3,V2H
13
RS,TOORIG

TOOBAD
(RS)+
#MIT13.RS
RMS?2

#2 RO

viL

VIH

veL

V2H

5%
R5.TOOBIG

MITIS,VIL
VIH

veL

V2H
V1H,SQRO
v2L,SQR1
V_H,SORZ2
SQRC,R0O
SQR1,R0O
SQR2,R0O
6%
RS,TOOBIG

TOORAD

R2

#2048. ,R3
R2.VIL
R3,VIH
PC.XDIVI
R2.VMULL
VMULH
R3,VMULH
VMULH
VMUL L
Y?ULH.R3
VMULL ,R2
PRMS
VMULL ,R2
VMULH,R3
R2.RO
R3,R0
SQRR
RS,TOOBIG

TOOBAD

42 PAGE 42-4

JBRANCH [F NO OVERFLOW
;CALC. OVERFLOW

:DIVIDE B8Y 16384(10)

;JREPORT ERROR

JROUND OFF NUM3ER

;SET UP TO FIND SQUARE ROOT
JCHECK FOR ZERO

;JBR IF NON-ZERO
;JREPORT ERROR

;GET FIRST GUESS
sSETUP FOR DIVISION

;6O DO DIVISION
;GET NEXT GUESS

;1S NUMBER DIFFERENT?
;YES

;NO
;SETUP FOR NEXT GUESS
JTEST FOR DIVISION BY ZERO

;CALC. ERROR

SEQ 0074
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229
2292 020372 0057%7 021042
2293 020376 001402
2294 020400 000137 020650
2295 020404 013737 0210546 021050
2296 020412 013737 021056 021052
2297 020420 104401 034066
2298 020424 004737 022212
2299 020430 104401 035742
2300 020434 004737 025664
2301 020440 004537 020760
000000

23G3 020446 (000000

2305 020450 012700 017776
2306 020454 006260 045664
2307 020460 006260 045664
2308 020464 006260 045664
2309 020470 006260 045664
2310 020474 006260 045664
2311 020500 006260 045664

2316 020514 005760 045664

2321 020530 012700 017776
2322 020534 005760 045664

2328 020552 010037 021056
2329 (20556 005037 021054
2330 020562 006237 021056
2331 020566 006037 021054
2332 020572 005737 021042

2334 020600 000137 020650
2335 020606 013737 021054 021050
2336 020612 013737 021056 021052

2338 020620 104401 034102
2339 020624 004737 022212
2340 020630 104401 035742
2341 020634 004737 025664
2342 020640 004537 020760

2345 020650 000207

K 6
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SETTLING TEST START-UP

;NCW THAT THE RMS NUMBER CRUNCHING AND COLLECTION IS DONE, TEST THE RESULTS

PRMS : TST BADCAL JTEST IF A BAD CALCULATION OCCURRED
BEQ 13 BR IF NOT
JMP TOOBAD cDONT TEST If WITHIN LIMITS
1%: MOV VMULL ,VMULLS JSAVE IT
MOV VMULH, VMULHS
TYPE . RMSNO] JANC NOISE TEXT
JSR PC,.PRGAIN sTYPE OUT RESULT
TYPE .MLSB JADD LSB TEXT
JSR PC,PSONO! ;ADD CHANNEL REPORT
JSR RS ,ERCHKG JCHECK IF WITHIN LIMITS
AGCHRA: J JMSW OF RMS LIMIT
AGCHRB: 0 JLSW OF RMS LIMIT
;NOW TAKE THE COLLECTED DATA AND DETERMINE THE PEAK NUMBERS
MOV #<4095.%2> R0 ;GET OFFSET TO LAST ENTRY
1%: ASR BUFFER(ROQ) sDIVIDE COUNT BY 64

ASR BUF FER(RO)
ASR BUF FER(RD)

ASR BUFFER(RQ)
ASR BUFFER(ROD)
ASR BUFFER(RO)
DEC RO
DEC RO
BPL 13
CLR RO ;NOW FOR PEAK NOISE ON THE NOISY THING
PEAKN: TST BUFFER(RO) ;WAS THERE A HIT HERE?
BNE 1% :YES
TST (RO) + ;GO TO NEXT STATE AND TRY AGAIN
B8R PEAKN ;WILL MJRACLES EVER (EASE
1%: MOV RO,R1 :SAVE MIN IN R1
MOV #17776 ,R0O JNOW TO FIND MAX
s ¥ TST BUFFER(RO) JWAS THERE A HIT HERE?
BNE 33 JYES
TST -(RO) ;G0 TO PREVIOUS STATE AND TRY AGAIN
B8R 2% JANOTHER MIRACLE
3¢ SuB R1.RO ;GET PEAK NOISE
ASR RO
MOV RO, VMULH
(LR VMUL L
ASR VMULH
ROR VMULL
TST BADCAL JTEST IF BAD CALCULATION OCCURRED
BEQ 43 :BR IF NONE
JMP TOOBAD ;IF SOME DONT TEST AGAINST LIMITS
4%: MOV VMULL ,VMULLS ;SAVE IT
MOV VMULH, VMULHS .
.REPORT THE PEAK RESULTS TO THE OPERATOR
TYPE .PKNO! JAND PEAK TEXT
JSR PC.PRGAIN ;TYPE OUT FANTASTIC RESULT?2??
TYPE .MLSB ;ADD LSB TEXT
JSR PC,PSONO] ;ADD CHANNEL REPORT
JSR RS,ERCHKG JCHECK IF WITHIN LIMITS
AGCHPA: 0 ;MSW OF PEAK LIM]T
AGCHPB: ( JLSW OF PEAK LIMITY

TOOBAD: RTS PC JEXIT

SEQ 0075
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2347

238 020652 010537 020756

2349 020656 162737 000004 020756
2350 0206646 013737 020756 021042

2351 020672 012537 020714
2352 020676 032777 020000 160234
2353 020704 001017
2354 020706 104401 033420
2355 020712 104401

2356 020714 000000

2357 020716 013746 020756
2358 020722 104402

2359 020726 104401 034116
2360 020730 013746 001520
2361 020734 104403

2362 02073 002 000
2363 020740 104401 001165
2364 020744 004737 042334
2365 020750 005237 001112
2366 020754 000205

237 020756 000000

2369 020760 012537 021036
2370 020764 012537 021040
2371 020770 023737 021036 021052
2372 020776 100410

2373 021000 001004

2374 021002 023737 021040 021050
2375 021010 100403

2376 021012 104401 034135
2377 021016 000406

2378 021020 104401 034611
2379 021024 004737 042334
2380 021030 005237 001112
2381 021034 000205

2382 021036 000000

2383 021040 000000

2384 021042 000000

2385 021044 000000

2386 021046 000000

2387 021050 000000

2388 021052 000000

2389 021054 000000

2390 021056 000000

2391 021060 000000

2392 021062 000000

2393 021064 000000

2394 021066 000000

2395 021070 000000

2396 021072 00000C

2397 021074 000000

2398 021076 000000

2399 021100 000000

2400 021102 000000

2401 021104 000000
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SETTLING TEST START-UP SEQ 0076
:SUBROUTINE TO HANDLE CALCULATION ERRORS
TOOBIG: MOV R5,11% ;SAVE CALLING ADDRESS
SuB #6,118 :CORRECT THE VALUE
MOV 11$ ,RADCAL ;LOAD LOCATION OF ERROR INTO FLAG
MOV (R5)+,10% ;SAVE TRAILING ARGUMENT
BIT #5w13.aSwR ;TEST IF INHIBIT REPORT IS SET
BNE 1% ;BR IF SET
TYPE JEXCNO] ;REPORT EXCESSIVE NOISE CAUSED FATAL MATH ERROR
TYPE :TELL OPER THE BAD NEWS
10%: 0 JPCINTER TO ASCII TEXT MESSAGE
MOV 11%,-(SP) :MOVE BAD PC TO STACK
TYPOC JAND ADD TO ERROR TYPEOUT
TYPE . CHAN ;ADD CHANNEL TEXT
MOV CHANL ,-(SP) JAND CHANNEL NUMBER
TYPOS
.BYTE 2.0
TYPE ,SCRLF :ADD CRLF
1%: JSR PC,WHICHV ;DETERMINE THE FAILING UNIT MASK
INC $ERTTL JUPDATE ERROR TCTAL
RTS RS JEXIT
118: 0
:SUBROUTINE TO CHECK WITHIN LIMITS
ERCHKG: MOV (R5)+,10% JGET MSW VALUE
MOV (R5)+,11% JGET LSW VALUE
(MP 10%, VMULHS ; COMPARE MSW
BM] 1% ;BR IF EXCESSIVE
BNE 3s ;JBR IF 0K
(MP 11%.,VMULLS ; COMPARE LSW
BMI 1% ;BR IF EXCESSIVE
3%: TYPE ,OKMSG ;REPORT ITS OK
BR 2%
1%: TYPE LERMSG ;REPORT ITS ERROR
JSR PC,WHICHYV JDETERMINE UNIT
INC $ERTTL JUPDATE ERROR COUNT
2%: RTS R5 CEXIT
10%: 0
11%: 0
BADCAL: O JBAD CALC. FLAG
TEMPL: O
TEMPH: 0
vVMULLS: O JTEMP LOC. OF vMuULL
VMULHS: O JTEMP LOC. OF VMULH
VMULL: O
VMULH: O
viL: 0
VIH: 0
veL: 0
VZH: 0
SQRO: 0
SQR1: 0
SQR2: 0
xMuLO: 0O
xMuLl: 0
xMuL2: O
xMuLs3: ©
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2403
2604
2405
2406
2607
2408
2409
2410 02
2411 02
2612 02
2413 02
2614 Q2
26415 02
2616 02
2617 02
2618 02
2419 02

2420 021
2421 021
2622 021
2623 021
2424 021
2425 021172
2426 021176
2427 021204
2428 021210
2429 021216
26430 021222
2431 021230
2432 021232
2433 021236
2434 021240
2435 021244
2436 021246
2437 021254
2438 021260
26439 021266
2440 021270
2441 021272
2642 021276
26443 021302
2444 021306
2445 021314
2446 021320
26447 021326
2448 021330
26449 021334
2450 021336
2451 021340
2452 021342
2453 021346
2454 021352
2455 021360
2456 021364

WWNN—'—‘?

— d e e e e el ——d — b ) ) —d —d ——B
(o YV, 1V, P W

000020
021056
021054

021062

021060
021062
000001
021062
021066

021060
021062
000001
021062
021060
021066
021062

021056
020652

021060
021066
021062

021064
021066
021054
021060
021066
021062

021054

021054
021056
000001
021056

021060

021060
021064
021066

021064
021066

021064
021066

021054

MACY11 30G(1063)

M
08-AUG=79

SETTLING TEST START~UP

6
10:42 PAGE 45

;DOUBLE PRECISION DIVIDER FOR DECIMAL DIVISION Of TWC DOUBLE
ON NUMBERS.
ENTER WITH DIVIDEND IN V2 DIVISOR IN V1

RETURNS WHOLE NUMBER IN VMULH, DECIMAL PART IN VMULL
REMAINDER IN V2

;PREC]ISI

.
’

DIVI:

1%:

2%:

3%:

4%:

5¢%:

6$:

MOV
CLR
CLR
CLR
TST
BPL
INC
COM
COM
ADD
AD(
TST
BPL
DEC
COM
COM
ADD
AD(
SuB
SB(C
SUB
BMI
INC
8PL
JSR
ERDIV
ADD
ADC
ADD
DEC
8MI
ASL
ROL
ASL
SUB
SB(
SUB
B8MI]
INC

TST
BEQ
(oM

ADD
AD(
RTS

#16. RO
VMULH
VMULL
-(SP)
VIH

1%
(SP)
VIL
VIH
#1.viL
VIH
V2H

R5,TOORIG
viL,véL

JSET UP DECIMAL COUNT

JCLEAR WHOLE PART Of RESULT
;CLEAR DECIMAL PART OF RESULT
JCLEAR SIGN OF RESULT

:Ig V1 NEGATI]IVE?

;N

JINCREMENT SIGN FLAG

;TWO'S COMPLEMENT W1

:*g V2 NEGATIVE?
"DECREMENT SIGN FLAG
“TWO'S COMPLEMENT V2

;SUBTRACT v1 FROM V2

JBRANCH IF SUBTRACT FAILED
;JADD ONE TO WHOLE NUMBER RE LT
. TRY ANQOTHER SUBTRACTION

;CALC. OVERFLOW

;ADD V1 TO V2

;DECREMENT DECIMAL COUNT
;BRANCH IF DONE
JMULTIPLY V2 BY 2

JMULTIPY VMULL BY ¢
;SUBTRACT V1 FROM V¢

;BRANCH IF SUBTRACTION FAILED
s INCREMENT DECIMAL RESULT
;TRY AGAIN

JTEST SIGN FLAG

SNUMBER [S POSITIVE

JTWO'S COMPLEMENT RESULT

JRETURN FROM D]V]

SEQ 0077




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG=-79 10:35

CVMNAB

2458
2459
2460
246)
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504

LU

021366
021370
021372
021374
021400
021404
021406
021410
021414
021420
021426
0214632
021434
021436
021440
021444
021446
021450
021452
021456
021460
021464
021466
021472
021474
021476
021500
021502
021504
021506
021510
021512
021514
021520
021522
021526
021532
021540
021544

100000
021056

021054
021056
000001
021056

020652

021054
021056
020652

000001

02105¢
021056
000001
021056

021054

021054

N 6
MACYT] 30G(1063) O0B8-AUG-79 10:42 PAGE 4¢
SETTLING TEST START-UP

:ROUTINE TO MULTIPLY TWO NUMBERS

;CALL: JSR

RS . MLT]

MULTIPLIER
SMULTIPLIES VMUL BY MULTIPLIER, RESULT IN RO & R1 WITH THE LOW BYTE

IN RO HIGH BYTE IN R

MULTI: CLR
CLR
CLR
MOV
TST
BPL
INC
COM
CoM
ADD
ADC
1%: ASL
ROL
BCC
JSR
ERMUL
4%: BIT
BEQ
ADD
ADC
ADD
BCC
JSR
ERMUL
2%: CLC
ROR
BNE
TST
TST
BEQ
oM
oM
ADD
ADC
oM
coM
ADD
AD(
1% RTS

MITIS R?
VMULH

1$

(SP)
VMULL
VMULH
#1,VMULL
VMULH

RO

R)

43
R5,TOOBIG

RZ2, (RS)
2%

VMUL. RO
R1
VMULH,R1
2%
R5,TO0BIG

RC

1%
(RS) +
(SP) +
3%

RO

R1
#1.R0
R1
vMuLL
VMULH
#1,VMULL
VMULH
RS

;CLEAR SIGN FLAG
;CLEAR WORK REGISTERS

;SETUP TEST BIT, MULTIPLIER IS UNSIGNED
TEST SIGN

;BRANCH [F POSIT]VE

; INCREMENT SIGN FLAG

;TWO'S COMPLEMENT NUMBER

sMULTIPLY RESULT BY 2

;BR IF NO ~*MULTIPLICATION ERROR**
;REPORT ERROK

sTEST MULTIPLIER BIT
;BRANCH IF BIT IS CLEAR
;ADD NUMBER TO RESULT

;BR IF NO »+«MULTIPLICATION ERROR**
;REPORT ERROR

JSHIFT TEST BIT RIGHT

sBRANCH IF NOT DONE

;BUMP RETURN POINTER

;TEST SIGN FLAG

;BRANCH IF POSITIVE
;TWO'S COMPLEMENT THE RESULT

;TWO'S COMPLEMENT NUMBER

;RETURN FROM MULT]

SEQ 0078




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB. P11

2506

2547
2548

2556

021546
021552
021556
021562
021566
021572
021576
021604
021610
021612
021616
021622
021630
021634
021636
021642
021646
021652
021660
021662
021666
021670
021674
021700
021704
021706
021712
021714

021716
021724
021732
021736
021742
021744
021750
021752
021760
021766
021772
021776
022004
022006
022012
022074

013737
013737
004737
005737
0014C3
04527
033467
013737

08-AUG-79 10:35

021076
021100
021102
021104
021054
021056
021070
021366

021076
021100
021072
021366

021100
02110¢
021102
021074

021366

021102
021104
021104

020652

021072
021074
021106
021056

020652

021054
021070
021066
021106
021046

020652

021610

021634

021666

021064
021066

021046
021064

021056

MACY1T 30G(1063)

8
08-AUG-79

SETTLING TEST START-UP

;ROUTINE TO MULTIPLY A TRIPLE PRECISION NMBER
;B8Y A SINGLE PRECISION NUMBER GIVING A QUADUPLE PRECISION RESULT

XMULT: CLR
CLR
CLR
CLR
MOV
CLR
MOV
JSR
1%: 0
MOV
MOV
MOV
JSR
s ¥ 0
ADD
ADC
ADD
MOV
NOP
JSR
3%: 0
ADD
ADC
ADD
BPL
JSR

ERMUL

(% RTS

XMUL O

XMUL 1

XMUL 2

XMUL 3
(RS)+,VMULL
VMULH
SQRO,1$
R5,MULT!

RO, XMULO
R1,XMUL1
SQR1,2%
RS ,MULTI
RO, XMUL 1
XMuL 2
R1,XMUL?2
SQRZ2, 3%
R5.MULTI

RO, XMULZ2

RS,TOOBIG
RS

—
10:42 PAGE 47

;CLEAR RESULT

;SETUP FOR MULTIPLICATION

JGET FIRST TERM
;SAVE FIRST RESULT

JPREPARE FOR SECOND MULTIPLICATION
;GET SECOND TERM

sADD TO FIRST RESULT (SHIFTED)
:PREPARE FOR THIRD MULTIPLICATION
;**FOR DEBUG**

;GET THIRD TERM

;ADD TO FIRST £ SECOND (SHIFTED)
sBR IF NO ERROR IN MULTIPLICATION
;REPORT ERROR

;BACK TO WHERE WE CAME

JROUTINE TO DIVIDE A TRIPLE PRECISION NUMBER
;BY A DOUBLE PRECISION NUMBER GIVING A DOUBLE PRECISION RESULT

XDIvi: MOV
MOV
JSR
TST
BEQ
JSR

ERDIV

1%: MOV
ADD
ADC
JSR
ADD
8PL
JSR

ERDIV

’%: RTS

SQR1, V2L
SQRZ, VZH
PC,DIVI
VMULH

1%
R5,TOOBIG

VMULL , TEMPH
SQRO, V2L
V2H

PC.DIVI
TEMPH, VMULH
2%
R5.TOOBIG

P(C

;SETUP FOR FIRST DIVIDE

;GET FIRST RESULT
;DID OVERFLOW OCCUR?

sNO
;REPORT ERROR

;SAVE FIRST RESULT
;SETUP FOR StCOND DIVIDE

;GET SECOND RESULT
;ADD IN FIRST RESULT
;BRANCH [F NO OVERFLOW
;REPORT ERROR

SEQ 0079

Y



CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
08-AUG-79 10:35

CVMNAB

2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
25N
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601

(1)

(1)

(1)
2602
2603

P11

022016
022022
022026
022032
022040
022044
022046
022052
0220564
022060
022064
022070
022074
022100
022104
022110
022112
022114
022116
022122
022126
022132
022136
022140
022144
022146
022152
022156
022162
022164
022170
022174
022200
022202
022206
022210

022212
022220
022224
022230

022234
022234
022240
022244
022246
022252

22254
022260
022262
022264

013746
013746
005037
013737
004537

000000
062700
005501
010137
005037
005037
012637
005057
011637
004537
000000

006300
006101
060037
005537
060137
005537
100003
004537
033654
011637
012637
004537
000000

060037
005537
060137
100003
004537
033654
000207

062737
004737

021056
021054
021056
021054
021366

100000

021070
021072
021074
021054
021056
022110
021366

021070
021072
021072
021074

020652
021054
022162
021366
021072
0271074
021074

020652

000510
022266
022232

000002
021366

021054
022432

022044

021054

MACYT1 3CGG(1063)

C
08-AUG-79

SETTLING TEST START-UP

;ROUTINE TO SQUARE A 32 BIT NUMBER WITH 16 BITS AFTER POINT
;RETURNS A 32 BIT NUMBER WITH 16 BITS AFTER POINT

7
10:42 PAGE 48

;SAVE 32 BIT NUMBER ON STA(K
sSETUP FOR FIRST MULTIPLICATION

;ROUND OFF DECIMAL PART
JSAVE RESULT

JSETUP FOR SECOND MULTIPLICATION

JMULTIPLY RESULT BY 2

;ADD TO PREVIOUS RESULT

;REPORT ERROR
;SETUP FOR LAST MULTIPLICATION

;ADD IN LAST FIGURE

;REPORT ERROR
JRETURN

;ADD .005 LSB FOR ROUNDING REASONS
;TYPE OUT DECIMAL NUMBLR

;o TYPE ASCIZ STRING

;2GET OVER THE ASCIZ

;SET UP # OF DECIMAL PLACES
;MULTIPLY DECIMAL FRACTION BY 10(10)

;SAVE DECIMAL PART
;PUT NUMBER IN RO
;TYPE OUT DIGIT
;DECREMENT DIGIT (OUNT
;BRANCH [F NOT DONE

SQUARE : MOV VMULH,=-(SP)
MOV VMULL ,-(SP)
CLR VMULH
MOV VMULL,1$
JSR R5,MULTI
1%: 0
ADD #IT15,R0O
AD(C R1
2%: MOV R1.SQRO
(LR SQR1
(LR SQR2
MOV (SP)+,VMULL
CLR VMULH
MOV (SP),3%
JSR RS.,MULTI
3¢ 0
ASL RO
ROL R1
ADD RO.,SQRO
AD( SQR1
ADD R1,SQR1
ADC SORZ2
BPL 43
JSR RS5,TOOBIG
ERSQR
4%: MOV (SP) ,vMULL
MOV (SP)+,5%
JSR RS ,MULTI
5%: 0
ADD RO, SQR?
ADC SQRZ2
ADD R1,SQR2
BPL 6$
JSR RS,TOOBIG
ERSQR
6$: RTS PC
;SUBROUTINE TO PRINT THE VOLTAGE GAIN
PRGAIN: ADD #510,vMULL
JSR PC,TYPDEC
TYPE ,658
B8R 643
;:65%: (ASCIZ /./
648 :
MOV #2 RS
1%: %SR RS.MULTI
MOV RO, VMULL
MOV R1.RO
JSR PC,TYPDIG
DEC RS
BNE 1%
RTS PC

JRETURN FROM PRGAIN

SEQ 0080

[ X}



(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOST.(
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(VMNAB
2611

(38 1581,91,9]1,81,9]1,0 [p91,91,¥

(o % o No Vo No Ve WoNPLNEN o No Yo PN
AOPOPNONUPONY) = = o b
VIS W =200

oy
oo
rnony
~NO~

2628

[p9], 0]\ ¢
oo
A

022266
022272
022274
022300

022304
022304
022306
022310
022314

022320
022320
022324
022330
022336
022342
022346
022350
022352
022354
022360
022364
022370
022374
022376
022400
022402
022406
022410
022414
022416
022422
022426
022430
022432
022436
022642
022446

005737
001005
104401
000401

000207
100015
104401
00060

005137
005137
062737
005537
005737
001001
000207
010046
012701
013700
005037
006337
020001
100403
160100
005237
06201
022701
001365
004737
004737
012600
000207
062700
110037
104401
000207

021056
022302

022316

021054
021056
000001
021056
021055

050000
021056
021056
021056

021056
000005
022342
022432

000060
040266
040266

021054

MACY11 30G(1063)

b
08-AUG~79

SETTLING TEST START-UP

?
10:42 PAGE 48-1

SEQ 0081

;SUBROUTINE TO TYPE OUT A DECIMAL NUMBER

TYPDEC: TST
BNE
TYPE
BR
::65%:  LASCIZ
64%:
RTS

1%: BPL
TYPE
BR
;:67%:  LAS(Cl2
66%:
(oM

com -
ADD
AD(C
DECPRT: TST
BNE
RTS
1%: MOV
MOV
MOV
(LR
’%: ASc
C(MP
BMI]
SuB
INC
1% ASR
(MP
BNE
JSR
JSR
MOV
RTS
TYPDIG: ADD
MOVRB
TYPE
RTS

VMULH
18
,659%
649
/G/

PC
DFCPRT
,67%
66%
/=/

VMULL

VMULH

#1,VMULL

VMULH

VMULH

1$

PC

RO,-(SP)

#50000,R1
LH.RO

VMULH

VMULH

RO ,R1

33

R1,RC

VMULH

R1

#5,R1

C.DECPRT
PC,TYPDIG
(SP)+ R0
PC
#60,R0
RO,ONES
LONES
PC

JTEST NUMBER

JBRANCH [F NUMBER NOT ZERO
;o TYPE ASCIZ STRING

::GET OVER THE ASCIZ

JRETURN FROM TYPDEC
JBRANCH IF NUMBER POSITIVE
;o TYPE ASCIZ STRING

;:;GET OVER THE ASCIZ

;TWO'S COMPLEMENT NUMBER

;TEST NUMBER

JBRANCH IF NUMBER NOT ZERC
sRETURN

;SAVE WORK REGISTER

;JGET TEST NUMBER

;GET DIVIDEND

sCLEAR RESULT

;DIVIDE RO BY 10

JRESULT IN VMULH
JREMAINDER IN RO

JTEST FOR DONE

JBRANCH IF NO: DONE

;DO DIVISION AGAIN TILL VMULH - O
;TYPE OUT DIGIT

JRESTORE WORK REGISTER

JRETURN

JMAKE NUMBER ASCII

;SAVE FOR TYPEQUT

;TYPE OUT NUMBER

JRETURN FROM TYPDIG

(aTen)



CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
(VMNAB. P11

2647
2648
2649
2650

(M

(1)

1)
2651
2652

(1)

1)

1)
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675

022450
022454
022456
022460
022461
022462
022466
022470
022472
022473
022474
022500
022502
022504
022510
022514
022516
022522
022524
022530
022532
022536

022540
022544
022550
022556
022562
022564
022566
022570
022572
022574
022576
022600

022602
022610
022612
022614
022616
022620

104401
010046
104403

002

000
104401
010146
104403

002

000
104401
104412
012602
142712
122712
001406
122712
001405
104401
000747
062716
000207

112537
112537
113761
105337
001402
005201
000770
000240
000240
000205
000000
000000

152760
020001
001402
005200
000771
000207

08-AUG-79 10:35

031574

030237

030233
800131
000116
031615
000002

022576
022600
022576 044534
022600

000200 044534

MACY11 30G(1063)

E
08-AUG=79

SETTLING TEST START-UP
:*SUB=-ROUTINE TO ASK CHANNELS TO TEST

ASK(: TYPE . TCHAN
MOV RO,=(SP)
TYPOS
.BYTE 2
.BYTE 0
TYPE .MDASH
MOV R1,-(SP)
TYPOS
BYTE 2
.BYTE 0
TYPE LQUEST
RDLIN
MOV (SP)+ ,R2
BI(R #60, (R2)
(MPB 2'Y,(R2)
BEQ 1%
CMPR #'N, (R2)
BEQ 2%
TYPE ,YESNO
B8R ASK(
1%: ADD n2,(SP)
2%: RTS PC
;SUBSROUTINE TO LOAD THE TYPE OF
LODTAB: MOVB (RS)+,10%
MOVB (R5)+,11%
1%: MOVB 108, CHTASBL (R1)
DECR 1%
BEQ 2%
INC R1
BR 1¢
2%: NOP
NOP
RTS R5
10%: 0
11%: 0
SETASK: BISB
(o RO.R1
8¢€Q 1%
INC RO
B8R SETASK
1$: RTS P(

#81T7,CHTABL (RO)

-
10:42 PAGE 49

;TYPE “TEST CHANNELS '

::;SAVE RO FOR TYPEOUT

;:GO0 TYPE=-=OCTAL ASC!I

J:TYPE 2 DIGIT(S)

;s SUPPRESS LEADING ZEROS
;TYPE ' = '

;;SAVE R1 FOR TYPEOUT

;:G0 TYPE--OCTAL ASCII

J:TYPE 2 DIGIT(S)

;. SUPPRESS LEADING ZEROS
:TYPE + e ? "t

;GET RESPONSE

;GET ADDRESS OF RESPONSE TEXT
;MAKE CHARACTER UPPFR C(ASE
JISIT AY?

;s YES

;IS IT AN N?

;s YES

;TYPE ""TYPE Y FOR YES, N FOR NO'’

*SKIP OVER BRANCH
"RETURN

CHANNEL CODE INTO ''CHTABL'' BUFFER
;GET CODE VALUE

;GET NUMBER OF CHANNELS

:SAVE THIS CHANNELS TYPE

;MORE CHANNELS ?

;BR IF DONE

JUPDATE CHANNEL NUMBER

;LOAD NEXT CHANNEL TYPE

JEXIT

EUBROUTJNE TO SET THE "'TEST THIS CHANNEL'' BIT

:SET THE BIT
;FINISHED LOADING
;BR [F DONE
JUPDATE (CHANNEL NUMBER
;BR BA(K
SJEXIT

SEQ 0082

leaXm]



(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOST i (C
08-AUG-79 10:35

(VMNAB

2688
2689
2690
2691

1)
2692
2693
2694
2695
2696
2697
2698
2699

Q)

(1)

(1)
2700
2701
2702
2703
2704
2705
2706

P11

022622
022626
022632
022634
022640
022642
022644
022646
022654
022660
022664
022666
022670
022671
022672
022676
022700
022702
022704
022712
022720

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

031300
001244

031372

177776
031334
001240

031372

177776
100000
002730

001244

001240
001240

F 7
MACY11 30G(1063) 08-AUG-79 10-42 PAGE 50
SETTLING TEST START-UP

. SUBROUTINE TO CHANGE BASt AND VE{TOR ADDRESSES

BASEX(C: TYPE
MOV
TYPO(
TYPE
RDOCT
TST
BEQ
MOV

5%: TYPE
MOV
MOV
TYPCS
BYTE
.BYTE
TYPE
RDOCT
TST
BEQ
MOV

7%: BIS
JMP

.MADR
$BASE ,-(SP)

ENCOM

(SP)+

5%

-2(SP) ,$BASE
JMVCT
$VECTT R
R1,~(SP)

3
1
LENCOM

(SP)+

7$

-2{(SP) ,$VE(CT1
#MITIS,SVECTI
MTESTI

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

:DEFAULT ADDRESS ?
:NO BRANCH
;SAVE ADDRESS IN $BASE
;ASK FOR MODULE VEC(CTOK
;GET VECTOR

;:SAVE R1 FOR TYPEOUT

;.60 TYPE--OCTAL AS(CTI

;;TYPE 3 DIGIT(S)

;:TYPE LEADING ZEROS

;TAKE DEFAULT ?

JSET PRIORITY LEVEL
JRFSTART

SEQ 0083

enYan!
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2708

2712

2713 022724 005737 001572

2716 022730 001433

2715 022732 006337 (01562

2716 022736 005001

2717 0227640 013700 001562

2718 022744 006200

2719 022746 001403

2720 022750 062701 000004

2721 022754 000773

2722 022756 016137 001402 0014622
2723 022764 062701 000002

27224 022770 016137 001402 001430
2725 022776 013737 001422 001424
2726 023004 013737 001422 001426
2727 023012 005337 001512

2728 023016 000427

2729 023020 062716 000002

2730 023024 012737 027276 000004
2731 023032 012737 000001 001562
2732 023040 013737 001244 001422
2733 023046 013737 001244 001424
2734 023054 013737 001244 001426
2735 023062 013737 001240 001430
2736 023070 013737 001514 001512
2737 023076 005237 001424

2738 023102 062737 000002 001426
2739 023110 042737 170000 001430
27640 023116 013737 001430 001432
27641 023124 062737 000002 001432
2742 023132 013737 001430 001434
27643 023140 062737 000004 001434
27644 023146 013737 003430 001436
g;zz 023154 062737 000006 001436
2747 023162 012700 000222

2748 023166 012701 000220

2749 023172 010021

2750 023174 012721 004700

2751 023200 010100

2752 023202 005720

2753 023204 020027 001002

275 023210 001370

2755 023212 004737 042342

2756 023216 0006207
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SETTLING TEST START-UP

LSBRTTL DETERMINE |F MORE MNCAD'S TO BE TESTED
BUMPAD: TST NBEXT JADDITIONAL AD'S?

BEQ F IXADR JNO=INITIALIZE ADDRESSES
?Sk E?SKNM JMOVE BIT TO NEXT MODULE
MOV MASKNM RO ;GET MASK NUMBER
1%: ASR RO ;MOVE RIGHT
BEQ 2% ;JBR If DONE
AgD q;.RT ;UPDATE INDEX VALUE
8
2%: MOV MNCADO(R1) ,STREG ;JOET NEW ADDRESS
ADD #2,R1 JNEW NEXT INDEX
MOV MNCADO(R1) ,VECTOR ;JGET NEW VECTOR
MOV STREG,ADST1 JPRIME OTHER ADDRESSES
MOV STREG,ADBUF F
DEC NBEXT JONE LESS MNCAD
BR BYPASS
FIXADR: ADD #2,(SP)

FIXONE: MOV #]1OTRD ,@#ERRVE(C SET UP ERRVEC( i
MOV #1 ,MASKNM JINIT. MODULE ERROR TEST BIT
MOV $BASE,STREG JRcLOAD [NITIAL ADDRESSES
MOV $BASE ,ADST1
MOV $BASE ,ADBUF f

MOV $VECT1,VECTOR ;GET DEFAULT VECTOR
MOV NMBEXT ,NBEXT JRESET UNIT COUNTER
BYPASS: INC ADST1

ADD #2 ,ADBUF F

81C #170000,VECTOR
MOV VECTOR,VECTR1
ADD #2 ,VECTR1

MOV VECTOR,VECTR2

ADD #6 VECTR?

MOV VECTOR, VECTR3

ADD #6,VECTR3
::LOAD .+2 AND JSR PC,RO TRAP CATCHER::

MOV #222.R0O SFILL .92

MOV #220.R1 “LOAD JSR P(.RO
1¢: MOV RO, (R1)+

MOV #4700, (R1)+

MOV R1,R0

ST (RO) +

CMP RO, #1002

BNE 1%

JSR PC,wHICHU :DETERMINE UNIT #

RTS PC STEST NEXT A/D

SEQ 0084

len e}



CVMNA-B MNCAD/MNCAM/MNCAG CIAGNOSTIC
08-AUG-79 10:35

CVMNAB

2758
2759
2760

(1)

()

(1)

()
2761
2762
2763
2764

(1)

(1)

(1)

(1)
2765
2766
2767
2768
2769
2770

(1)

(1)

(1)

(1)
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793

o1

023220
023222
023226

023232

023246
023252

023256
023260
023261
023262
023266
023274
023302
023306
023310

023314
023316
023317
023320
023324
023326
023332
023334
023340
023344
023350

023352

104416
104401
013746

104403
002

000
104401
004737
104401
013746

104403
002
000

104401

013737

012777

004537

000000

013746
104403

012737
013737
004537
000062
004737
06370
013737
004537
0V0062
004737
163702
062716
000207

034061
023436
034037
001506

134061
001506
000200
025702

001502

026764
034135

034611
042334
001112

023434
001510
023540

012304
001532
001506
023540

012304
001532
000002

023306
156124

001516

H 7
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DETERMINE [F MORE MNCAD'S TO BE TESTED

;:SAVE (M2 FOR TYPEOQUT
J:TYPE (H

;G0 TYPE--OCTAL ASCI!
JoTYPE 2 DIGIT(S)

.. SUPPRESS LEADING ZEROS
;TYPE ASCIZ STRING

JISAVE CH1 FOR TYPEOUT
;2 TYPE CH

;60 TYPE--OCTAL ASCII
;.TYPE 2 DIGIT(S)

;. SUPPRESS LEADING ZEROS

;:SAVE TEMP FOR TYPEOQUT
;s TYPE VALUE

;.60 TYPE--OCTAL ASCII
JTYPE 4 DIGIT(S)

;. TYPE LEADING Z2ERGC

o INDICATE BAD UNIT
JUPDATE ERROR TOTAL

;SET UP ERROR RECOVERY ADDRZSS
;LOAD DUMMY
;DO SAR ROUTINE AT 5S0%

:CHECK VERNIER DAC SETTING
JADD RESULT TO R2

. CHANGE DUMMY VALUE

;DO SAR ROUTINE AT 50X

;CHECK VERNIER DAC SETTING
;SUBTRACT RESULT FROM R?2
JBUMP RETURN ADDRESS TO SKIP OVER BRAN(H

TYPSET: TYPD(
TYPE .LSB
MOV (H2,=(SP)
TYPOS
BYTE 2
BYTE O
TYPE LATMSG
JSR PC,TYPEDG
TYPE LSETCH
MOV CH1,=-(SP)
TYPOS
BYTE 2
.BYTE 0
TYPE LATMSG
MOV (H1,1%
MOV #200,aADBUFF
JSR RS, CONVRT
1%: 0
MOV TEMP,-(SP?
TYPOS
.BYTE 4
.BYTE 1
CMP R4 ,VSET
BGT ERR
TYPE . OKMSG
RTS PC
ERR: TYPE LERMSG
JSR PC,wWH]CHV
INC S$ERTTL
RTS PC
J:SUBROUTINE FOR SETTLING TESTS;:
SETIA: MOV #1% ,ERRADR
MOV (HZ ,DUMMY
gSR RS5,SARSUB
JSR PC.TSTDAC
ADD DAC,R?
MOV CH1,DUMMY
%8R RS, SARSUB
JSR PC,TSTDAC
SUB DAC,R?2
ADD #2.,(SP)
1% RTS PC

JRETURN

SEQ 0085

™



(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTI(
“VMNAB . P11

023436
023442

023444
023446
023447
023450
023456
023460
023464
023470

023472
023474
023475
023476
023500

023502
023506
023512
023514
023520
023522
023524
023530
023532
023534
023536

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

08-AUG=79 10:35

001536

023500 000001

000007
030231

000222
000220

004700

001002

I 7
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DETERMINE ]F MORE MNCAD'S 10 BE TESTED

:;SUBROUTINE TO TYPE EDGE VALUES;:

TYPEDG: MOV EDGE ,R3
MOV R3,~(SP)
TYPQOS
BYTE 4
.BYTE 1
(MP EDGFLG, A1
BEQ RET
ADD #7,R3
TYPE JMINUS
MOV R3,-(SP)
TYFOS
BYTE 4
BYTE 1
RET: RTS PC
EDGFLG: O
JSUBROUTINE TO LOAD VECTOR AREA
SETINT: MOV n222.,R0O
MOV #220,R1
°%: MOV RO,(R1)+
MOV #4700, (R1)+
MOV R1,R0
TST (RO) +
(MP #1002.R0O
BNE 2%
NOP
NOP
RTS PC

;¢SAVE R3 FOR TYPEOUT

;s TYPE OCTAL VALUE OF EDGE
;.60 TYPE-=-OCTAL ASCII
JoTYPE & DIGIT(S)

;o TYPE LEADING ZEROS

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

::00 TYPE=-=OCTAL ASCII
;3TYPE & DIGIT(S)

;. TYPE LEADING ZEROS

WITH TRAP (AT(CHER

;LOAD UP POINTER

;LOAD ADDRESS

JLOAD POINTER TO NEXT WORD
:LOAD ‘BAD’' INSTRUCTION
;LOAD NEW ADDRESS POINTER
;BUMP VALUE

JFINISHED?

;BR IF NOT

JEX]Y

SEQ 0086

[ Nogn |



VMNA-B MNCAD ‘MNCAM/MNCAG DIAGNOSTIC
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P11

023540
023544
023550
023554
023560
023564
023572
023576
023600
023606
023614
023620
023626
023634
023642
023644
023650
023654
023656
023662
023666
023670
023676
023700
023702
023704
023706
023712
023714
023722
023726
023730

023732
023734
023736

012537
006337

005300
001376
000002

001610
000101

155556
001520

000101
155534

15553¢

001552

001540
001540

001540

001532
155612
155576

155574
155560

001536

001532

MAC /11 306(?

J 7
063) 08-AUG=79 10:42 PAGE 54

DETERMINE [F MORE MNCAD'S TO BE TESTED SEQ 0087
JSUBROUTINE TO DO SULCESSIVE APPROXIMATION ROUTINE
;CALL=JSR  RS,SARSWB
;XXX XXX=PERCENT
JRESULT RETURNED IN 'DAC',USES RO.R1,Ré
SARSUB: MOV (RS)+ ,PERCNT ;GET PERCENT
ASL PERCNT
ASL PERCNT
ASL PERCNT JRESCALE PERCENT FOR 1600.
ASL PERCNT JPOINTS PER BURST
MOV #200,BITPNT JINITIALIZE BIT POINTER AT MSRH
CLR DAC ;INITIALIZE DAC VALUE
TRY: (LR RO
ADD BITPNT ,DAC ;TRY BIT
MOV DAC, @ADBUF F
MOV #1600. ,R1 ;SET UP FOR 1600. CONVERSIONS
NXTCVT: MOVB DUMMY ,aADST1 JPRESET MUX TO DUMMY CHANNEL
MOV #RETURN, aVECTOR JRETURN ADDRESS
BIS #101,aSTREG ;CONVERSION ON DUMMY (HANNEL
WAIT JWAIT FOR INTERRUPT
MOV @ADBUFF R4 ;DUMMY READ
MoV CHANL R4
SWAB R4
BIS #101,R4 s INTERRUPT ENABLE START
MOV R4 ,aSTREG JJUMP TO CHANNEL + START (ONVERT
WAIT JWAIT FOR INTERRUPT
(MP aADBUF F ,EDGE
BGE 2%
INC RO ;COUNT RESULTS .LT. EDGE
2%: DEC R1
BNE NXTCVT
CMP RO,PERCNT
8GT SHIFT
SuB BITPNT ,DAC sTAKE THE BIT QUT
SHIFT: ASR BITPNT
BNE TRY
RTS RS
JROUTINE TO DELAY IF PROCESSER CAN NOT DO SOB INSTRUCTION
DELAY4: DEC RO ;DECREMENT RO, IS [T ZERO?
BNE DELAY4 2NO
RT] JRETURN

(20 ¥ an]



(VMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
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CVMNAB

2863
2864
2865
2866
2867
2868
2869
2870
2871
2R72
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889

3914

2918

P11

023740
023744
023750
023754
023756
023760
023764
023770
023772
023774
024000
024004
024010
024014
024020
024024
024026
024030
024032
024036
024042
024044
024050
024054
024060
024064
024070
024072
024074
024076
024102
024104
024110
024114
024122
024130
024134
024136
024140
024142
024144
024150
024152
024154
024160
024162
024164
024170
024172
024176
024200
026202
024206
024210

104401
004737
013746
104403

0N
104401
013746
104403

002
104401
012702
012704
012705
012700
012701
005020
005301
001375
012700
012701
005003
005037
005037
005037
005037
005037
005020
005301
001375
013700
000300
052700
010077
012737
012777
012701
060402
060502
005502
010200
042700
0014601
077001
005277
000001
000240
017700
001416
020027
001416
006300
005260
100016
012760

035214
042342
001564

000
034116
017460

000
001165
062341
142315
127623
045664
010000

045044
000310

001554
001472
001474

001476
001500

017460
000100
155306
001440 001534

001620 155300
00777¢

177770

155242

155236
007777

045664
Q77777 045664

K 7
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DETERMINE ]F MORE MNCAD'S TO BE TESTED

:;DIFFERENTIAL LINEARITY SUBROUTINE;:
;'CHA'' (ONTAINS THE CHANNEL NUMBER

DIFLIN:

CLEART:

CLEARZ:

AGAIN:
NEXTT:

DELAYT:
CONVR1:

TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
MOV
TYPOS
.BYTE
TYPE
MOV

INC
WAIT
NOP
MOV
BEQ
(MP
BtQ
ASL
INC
BPL
MOV

,MSG20
PC,wHICHU
UNITBD,~(SP)

1.0

,CHAN
CHA,=(SP)
2.0

,$CRLF
862341 ,R2
#142315,R4
#127623,R5
#MBUFFER,RO
#4096. ,R1
(RO) +

R1

CLEAR1
#DIST,RO
#200. ,R1
R3

ouT

wIDE
NARROW
FIRST
SKIPST
(RO)+

R1

CLEAR?
CHA,RO

RO

#100,R0O
RO,aSTREG
#800. ,DELAY
#RETT ,aVECTOR
#4094, .R1
R4 .R2
RS.R2

R2

R2,R0
#177770,R0
CONVR1
RO.DELAY
aSTREG

aADBUFF RO
LODLY]

RO, #7777
HIDLY1

RO

BUF FER(RO)
OKAY1

#077777 ,BUFFER(RO)

;IDENTIFY TEST
JDETERMINE UNIT #

TELL OPER. THE #
;TELL OPER THE (HANNEL NUMBER

sLOAD NUMBER
TELL OPER. THE #

;SET UP RANDOM NUMBER GENERATOR

;6096 WORDS FOR HISTOGRAM
;CLEAR BUFFER AREA

DISTRIBUTION BUFFER POINTER
;200. WORDS FOR DISTRIBUTION

;CLEAR DISTRIBUTION BUFFER AREA

s CHANNEL 3
;LOAD MUX BITS

;NOMINAL STATE WIDTH - 1 L<B

;GENERATE A RANDOM NUMBER

;PUT RANDOM NUMBER [N RO
JMASK [T TO 3 BITS ONLY
;STALL TIME

;START (ONVERSION

;GET CONVERTED VALUE
. IGNORE [F =0

. IGNORE IF =7777
sMAKE HISTOGRAM

;PREVENT OVERFLOw

SEQ 0088

len Y an



(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
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(VMNAB . P11

2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937

024216
026220
024224
026226
024232
024234
024236
0264242
024244
024246
024250
024252
024254
024256
024260
024264
026266
024270
024274
024276
024300
024304

024440

000412
005037
000407
020027
001400
005201
005263
100766
005301
001514
060204

012760

001502
007777

001502

177770

155126

155122
007777

045664
077777 065664
001502
007777

0015C2

177770

155012

155006
007777

045664
077777 045664

MACY 1 30G(1063)

NOTOK 1 :
LODLY:
HIDLYT:

OKAY1:

DELAYZ:
CONVR?:

NOTOK?Z:
LODLYZ:
HIDLY?:

OKAY?Z:

DELAYS:
CONVR3:

L
08-AUG=-79

7
10:«2 PAGE 55-1

DETERMINE IF MORE MNCAD'S TO BE TESTED

BR
CLR
BR
(MP
BEQ
INC
INC
BM!
DEC
BEQ
ADD
ADD
AD(
MOV
BIC
BEQ
S08
INC
WAIT
NOP
MOV
BEQ
CMP
BEQ
ASL
INC
8PL
MOV
BR
CLR
B8R
CMP
BEQ
INC
INC
8MI
DEC
BEQ
ADD
ADD
ADC
MOV
Bi(
BEQ
so8
INC
WAIT
NOP
MOV
BEQ
CMp
8tQ
ASL
INC
B8PL
MOV

OKAY1
TEMP

OKAY1

RO, #7777
HIDLY1

R
TEMP(R3)
NOTOK 1

R1

AROUND
R2,R4
R5,R4

R

R4 RO
#177770.R0
CONVR2
RO,DELAV2
aSTREG

SADBUFF ,RO
LODLY?Z

RO, #7777
HIDLY?

RO
BUFFER(RO)
OKAY?

#077777 .BUFFER(RQ)

OKAY?2
TEMP

OKAY2

RO A7777
HIDLY?Z2

R1

TEMP (R3)
NOTOK?2

R1

AROUND
R2.RS

R4 RS

RS

RS ,RO
#177770.R0
CONVR3
RO,DELAY3
aSTREG

aADBUFF ,RO
LODLY3

RO, #7777
HIDLY3

RO

BUF FER(RO)
OKAY3

#077777 ,BUFFER(RO)

JEQUALIZE LOOP TIME
JWITH DUMMY INSTR.

;GENERATE A RANDOM NUMBER
;PUT RANDOM NUMBER IN RO
JMASK IT TO 3 BITS ONLY
sSTALL TIME

;START (ONVERSION

:GET CONVERTED VALUE
JIGNORE IF =0
;IGNORE [F =7777
;MAKE H]STOGRAM

JPREVENT OVERFLOW

JEQUALIZE LOOP TIME
JWITH DUMMY INSTR.

:GENFRATE A RANDOM NUMBER
:PUT RANDOM NUMBEP N RO
:MASK 1T TO 3 BITS ONLY
:STALL TIME

;START CONVERSION

;GET CONVERTED VALUE
;1GNORE IF =0
JIGNORE [F =777/¢
JMAKE HISTOGRAM

;PREVENT OVERFLOW

SEQ 0089

(o Wain



CVMN/ -5 MNCAD/MNCAM/MNCAG DIAGNOSTIC

(VMNAB

2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985

PN

026446
024450
024654
024456
024462
024464
026466
024472
024474
024476
024500
024504

024506
024512
024516
024520
024522
024524
024526
024530
024534
024536
024542
024544
024546
0264552
024554
024560
024562
024566
024570
024572
024576
024600
024604
024606
024612
024616
024620
024624
024630
024632
024636
024640

024642
024644
024645
024646
024652
024654
024660
024662

08~AUG-79 10:35

000412
005037
000407
020027
001400
005201
005263
100766
005301
001216
005337
00121

012700
012701
012102
006202

005737
001004
005237
104401
010103
162703
006203
010346

104403
004
001

104401

104416

104401

005300

001315

001502
007777

001502

001534

0Gr776
045666

000310
001554

045044
000062
001474

001500
000226

001472
001476

001476
033774

045666

033770
033761

M 7
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DETERMINE IF MORE MNCAD'S TO BE TESTED

BR OKAY3
NOTOK3: CLR TEMP
BR OKAY 3
LODLY3: CMP RO, #7777 ;EQUALIZE LOOP TIME
BEQ HIDLY3 JWITH DUMMY NSTR,
HIDLY3: INC R1
INC TEMP(R3)
BMi NOTOK3
OkAY3: DEC R1
BNE NEXT
AROUND : DEC DELAY

AGAIN

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 #6094, RO
MOV #BUFFER+2 ,R1

READ: MOV (R1)+ ,R2 :GET STATE WIDTH
ASR R?2 ;1 LSB = 800.
ASR R2
ASR R2
ADC R2 ;1 LSB = 100.
CMP RZ2,#200. ;0UT OF RANGE?
BLT INRNGE
INC ouT JYES = INCREMENT COUNTER
B8R TYPBAD
INRNGE : ASL RZ
INC DIST(RZ2) ;MAKE STATE WIDTH DISTRIBUT]ON
ASR RZ
cMP R2,#50. JIS 1T 172 LSR?
BGE NOTNAR
INC NARROW
TST RZ JIS IT A SKIPPED STATE?
BNE 318
INC SKIPST
31%: BR TYPBAD
NOTNAR: CMP RZ2.,#150, ;1S IT 1.5 LSR?
BLE LAST
INC WIDE
TYPBAD: TST FIRST
BNE 60s
INC FIRST

TYPE .STATE
60%: MOV R1,R3
SUB #BUFFER+2,R3

ASR R3

MoV R3.-(SP) ;. SAVE R3 FOR TYPEQUT
;. TYPE STATE

TYPOS ;.60 TYPE-~OCTAL AS(I]

BYTE 4 :;TYPE 4 DIGIT(S)

BYTE 1 ;2 TYPE LEADING ZEROS

TYPE .DASH

TYPDC

TYPE . LSBMSG
LAST: DEC RO
BNE READ

SEQ 0090




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB. P11

024664
024672
024676
024700
024704
024710
024712
024716
024722
024726
024730
024734
024740
024742
024746
024752
024756
024760
024764
024770
024772
024776

201407
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

08-AUG=79 10:35

000177
001500

034626
001500

034611
042334
001112

034135
001474

034705
001472
001554

034744
001554

035003
001554

034611
042334
001112

034135
001474
001472
001554

000056
035036
000051

034611
042334
001112

034135

0460254

040264

MACY11 30G(1063)

1%:
NAR:

s

HALF :

21s:

N
08-AUG=79

-
10:42 PAGE 56

DETERMINE IF MORE MNCAD'S TO BE TESTED

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

MOVB
MOV
TYPD(
TYPE
TST
BEQ
TYPE
JSR
INC
BR
TYPE
MOV
TYPDC
TYPE
MOV
ADD
TYPDC
TYPE
MOV
TYPD(
TYPE
TST
BEQ
TYPE
JSR
INC
B8R
TYPE
MOV
ADD
ADD
MOV
TYPDC
mMOovBe
TYPE
cMP
BLE
TYPE
JSR
INC
B8R
TYPE

#177 ,DECPNT

SKIPST.R2

. SKPMSG
SKIPST

1%

.ERMSG
PC,WH]CHYV
SERTTL

NAR
. OKMSG
NARROW,R?Z

-NARMSG
WIDE ,R2
OUT .RZ

.WIDMSG
OUT ,RZ2

.OUTMSG
our

118
.ERMSG
PC,WHICHV
SERTTL
HALF
.OKMSG
NARROW,R?2
WIDE ,R2
OUT .R2
RZ.RO

#56,DECPNT
 HAFMSG
RO, #41.
21%

.ERMSG
PC.WHICHV
SERTTL
SWDIST
.OKMSG

;JGET NO. OF SKIPPED STATES
JTYPe IT

;TYPE MESSAGE

;TYPE "ERROR"'
JINDICATE BAD UNIT
JUPDATE ERROR (OUNT

;TYPE #0K#

JGET NO. OF NARROW STATES
JTYPE IT

; TYPE MESSAGE

:TYPE NO. OF WIDE STATES

; TYPE MESSAGE

cTYPE NO. OF STATES QUTSIDE 2 LSB

: TYPE MESSAGE

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

;TYPE “OK*'

;TYPE NO. OF STATES OUTSIDE LIMITS

;COMPARE IT TO NOMINAL
;TYPE "ERROR'’
JINDICATE BAD UNIT
JUPDATE ERROR COUNT

;TYPE "OK''

SEQ 0091




(VMNA-B MNCAD /MNCAM/MNCAG DIAGNCSTIC

(VMNAB. P11

3072
3073
3074
3075
3076

08-AUG-79

005737
001426
004737
104601
104401
012700
012701
012002
004737
005902
004737
005301
001370
104401
004737

10:35

001526

025604
035260
035761
045046
000310

026300
026300

035717
025604

MACY1T

wD1ST:

NXTY1:

306(1063)
DE TERMINE

TST
BEQ
JSR
TYPE
TYPE
MOV
MOV
MOV
JSR
(LR
JSF
DEC
BNE
TYPE
JSR

8
08-AUG-79

]
10:42 PAGE 57

IF MORE MNCAD'S TO BE TESTED

DETERHINE IF VTS5 TYPE TERMINAL IS CONNECTED
. IF NOT BYPASS THIS SECTION
IF VT55/VT105S GRAKIC TERMINAL REPORT THE DISTRIBUTION CURVE

VIFLAG
RELACC
PC,DELCLR
.MSG16
LBUFF1
#DIST.RO
#200. ,R1
(RO)+,R2
PC.LOADY
R?

R1
NXTY

(2
PC,DELCLR

BITI?AEO}ERHINAL AVAILABLE?
JWAIT AWHILE, THEN CLEAR BIT MAP TERMINAL

;TYPE BUFF1-PRINT GRID
;POINTER TO STATE WIDTH DISTRIBUTION
;GO 200. TIMES UP TO 2 LSB

;TYPE ASCIZ STRING

SEQ 0097

Y™



CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC

CVMNAB. P11

3093 025172
3094 025174
3095 025176
3096 025202
3097 025206
3098 025210
3099 025214
3100 025216
3101 025220
3102 025222

3

A WA N AN N N AN AN N
. N D b b b —d b ) D o h d —B
e d d —d b b b b b o d b D b
e e e DO NN NN - O

025242
025264
025250
025252
025254
025256 006203
025260
025262
025264
025266
025272

025274
025276 004
025277 001

08-AUG-79 10:35

005001
005003
104401
012700
011002
162702
060201
010120
010104
100001
005404

3120 025300 104401

010546

1) 025310 104403
1) 025312
1) 025313
25 025314
24 025320
3125 025322
3126 025326
3127 025332
3128 025336
3129 025340
30 025344
31 025350
32 025352
33 025356

004

001
020337
0203407
104401
004737
005237
000402
104401
005737
001503
012700
012701

035605
045666

001440

045666
065662

035632

034133

026766

034611
042334
001112

034135
001526

045664
010000

c 8
MACY?1 30G(1063) 08~AUG-79 10:42 PAGE 58
DETERMINE IF MORE MNCAD'S TO BE TESTED

: CHANGE HISTOGRAM ERROR TO RELATIVE ACCURACY ERROR

RELACC: CLR R1 ;RUNNING ERROR = 0
CLR R3 MAXIMUM ERROR - O
TYPE ,MSG2i
MOV #BUFFER+2 RO
NXTSTA: MOV (RO) ,R2 ;STATE WIDTH = R2
SuUB #800. .R2 ;STATE WIDTH ERROR IN R?
ADD RZ.R1 ;UPDATE RUNNING ERROR
MOV R1,(RO)+ ;SAVE IN BUFFER
MOV R1,R4 ;SAVE IN R4 ALSO
BPL PLUS ;1S IT POSITIVE?
NEG R4 JNO - MAKE [T POSITIVE
PLUS: (MP R4 ,R3 ;CHECK AGAINST PREVIOUS MAX. ERROR
8LE NOTNEW ;NOT A NEW MAXIMUM
MOV R4 ,R3 ;UPDATE MAXIMUM IN R3
MOV RO,RS
SUB #BUFFER+2,R5
ASR RS ;R5=EDGE VALUE Al MAX., RELACC
NOTNEW: (MP RO, #BUFFER+8190. DONE?
BNE NXTSTA :NO - REPEAT
ASR R3 ;RESCALE FROM 1 LSB = 800, SCALING
ASR R3 ;70 1 LSB = 100. SCALING
ASR R3
ADC R3
MOV R3,R2
TYPD(

TYPE LLINEA
MOV RS.-(SP) ;:SAVE RS FOR TYPEOUT
;. TYPE VALUE

TYPOS :.G0 TYPE--OCTAL ASCII

.BYTE 4 :2TYPE & DIGIT(S)
BYTE 1 ;s TYPE LEADING ZEROS
TYPE .SLASH ;PRINT */°
INC RS
MOV RS5,=(SP) ::SAVE RS FOR TYPEOQUT
;. TYPE VALUE

TYPOS . ;G0 TYPE--OCTAL ASCII
.BYTE 4 JoTYPE & DIGIT(S)
.BYTE 1 ;o TYPE LEADING ZEROS
cMP R3,VLIN
BLE 413
TYPE LERMSG
JSR PC,WHICHV ;INDICATE BAD UNIT
INC $ERTTL JUPDATE ERROR COUNT
BR 42%

41%: TYPE . OKMSG

42%: TST VTFLAG ;BIT MAP TERMINAL ?

8EQ LO2 ;JBR IF NOT
MOV #MBUFFER,RO
MOV #409¢. ,R1

SEQ 0093

len Nen]



CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC

CVMNAB. 08-AUG=-79 10:35

3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
2182

P11

025602

011002
006202
006202

000166

045664
045664
045666
001000
000007

001542
001550

001542

001542
001550

001550

001542
001550

035154
036007
045664
025562
035725
045666
025562
035717
025604

001000

026300

MACY1? 30G(1063)
DE TERMINE

GE TDAT:

NXT8:

NXTCMP:

MAXTST:

TST8:

LOZ:
LOAD:
LOADO:

MCV
ASR
ASR
ASR
AD(C
ADD
MOV
DEC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CMP
BGE
MOV
(MP
BLE
MOV
DEC
BNE
MOV
MOV
CMP
DEC
BNE
TYPE
TYPE
MOV
JSR
TYPE
MOV
JSR
TYPE
JSR
RTS
MOV
MOV
781
JSR
DEC
BNE
RTS

D
08-AUG-79
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IF MORE MNCAD'S TO BE TESTED

GETDAT
#BUFFER, RO
#BUFFER R4
#BUFFER+2,RS
#512. R1
#7. .R3
(RO)+,R3
R3 . MAX
(RO)+ ,R3
R3,MIN
MAXTST
R3I,MIN
R3,MAX
TST8
R3,MAX
R2
NXTCMP
MIN, (R&4) +
MAX , (RS) +
(R4)+, (RS)+
R1
NXT8
,MSG18
JBUHF2
#BUFFER,RO
PC,LOAD
,C3
#BUFFER+2,R0
PC,LOAD
,C2
PC,DELCLR
PC

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

LOADO

P(

;GET RELATIVE ALCURACY ERROR SCALED 1L5B - 800.

*RESCALE IT TO 1 LSB = 100.

JAND MOVE IT TO MID-SCREEN
JPUT IT BACK INTO BUFFER

JMINIMUM
JMAXTMUM

JNEW MINIMUM

SNEW MAX]TMUM

JBUMP EA(CH ONCE MORE

;TYPE BUFFZ2

JTYPE ASCIZ STRING

;TYPE ASCIZ STRING

SEQ 0094

[an Y an]



CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB. P11

3184
3185
3186
3187
3188
3189
3190
31N
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
320¢
3203
3204

1)

(1)

(1)

(1)
3205

02560%
025612
025614
025616
025620
025622
025626
025630
025632
025634
025636
025642

025644
025646
025650
025652
025654
025660
025664
025670

025674
025676
025677
025700

032777
001402
000000
000407
005000
012701
005300
001376
005301
001374
104401
000207

005702
100001
005002
104616
104407
004737
104401
013746

104403
00¢

000
000207

08-AUG-79 10:35

002000

000020

036046

035750
02343¢
034116
001520

153326

10:42 PAGE 60

DETERMINE |F MORE MNCAD'S TO BE TESTED

MACY11 30G(1063) 08-AUG=79
DELCLR: BI7 #MIT10,3SWR
BEQ 1%

HALT

B8R bt 3
1%: (LR RO

MOV #20.R1
2%: DEC RO

BNE 2%

DEC R1

BNE 2%
3s: TYPE JVTINIT

RTS PC
::TYPE RMS AND PEAK VALUES:;
TYPRP: TST R2

8PL POSNO !

(LR RZ
POSNQI: TYPDC(C

TYPE LMLSBAT

JSR PC.TYPEDG
PSONOI : TYPE . CHAN

MOV (HANL ,=(SP)

TYPOS

.BYTE 2

BYTE O

RTS p(

JTEST FOR HALT FOR DISPLAY
::DON'T HALT FOR D]SPLAY

;DELAY BEFORE CLEANING SCREEN

;IS NOISE POSITIVE?
cYES

;R2<0,SET R2-0
JTYPE "' LSB AT *°

SJTYPE "' ON CHANNEL '’
;;SAVE CHANL FOR TYPEOQUT

;s TYPE CHANL

;260 TYPE-=-OCTAL ASCII
;2TYPE 2 DIGIT(S)
;o SUPPRESS LEADING ZEROS-

SEQ 0095

[ Y g )



CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG~79 10:35

CVMNAS

3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3226
3225
3226
3227
3228
3229
3230

P11

025702
025704
025710
025716
025722
025724
025730
025734
025740
025742
025744
025750
025756
025764
025770
025774
025776
026004
026006
026010
026014
026020
026024
026030

026032
026036
026042
026050
026054
026060

026076

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
073537
013737
013701
013700
160100
100001
005400
020037
003001
005725
000205

001520
000200
001520

000100
153466
010u20

001502
001610
000200
000010
153426

153424

001502
001502
001502
001502

001124
001530
001502
001126
001124

001530

153510

153452
153446

001502

001126

F 8
MACY11 30G(1063) 08-AUG=79 10:42 PAGE 6!
DETERMINE IF MORE MNCAD'S TO BE TESTED

:;ROUTINE TO AVERAGE 8 CONVERSIONS::

CONVRT: MOV
MOV
CONVT(C: MOV
CONV{D: MOVB
SWAB
8IS
MOV
MOV
1k ¥ DEC
BNE
(LR
MOV
MOV
MOV
2 ¥ INC
WAIT
ADD
DEC
BNE
ASR
ASR
ASR
AD(
RTS

. COMPARE SGDDAT
COMPAR: MOV

(OMPRA: MOV

’%: (MP

10%: RTS

(R5)+ ,R0O

RO, CHANL
#200, BADBUF F
CHANL ,RO

RO

#100,R0
RO.aSTREG
#10000.R0
RO

18

TEMP
#RETURN,aVECTOR
#200,avVECTR®
#10,R0
aSTREG

SADBUFF , TEMP
RO

23

TEMP

TEMP

TEMP

TEMP

RS

AND $BDDAT;.
(R5)+ ,$GDDAT
a(RS)+,SPREAD
TEMP,$SBDDAT
$8DDAT ,R1
$GDDAT R0
R1,R0

7%

RO

RO, SPREAD
10%

(R5)+

kS

;GET CHANNEL VALUE

;LOAD VERNIER DA(

;GET CHANNEL

;SET UP A/D STATUS REGISTER
;ENABLF INTERRUPTS

;DAC SETTLING DELAY

sLOAD VECTOR

;SET UP NEW PSW

JSET UP COUNTER
;START (ONVERSION
;WAIT FOR CONVERSION
JRE*D BUFFER

;DO 8 TIMES
JAVERAGE VALUE

JRETURN

:GET GOOD DATA
;GET SPREAD
sGET BAD(ACTUAL) DATA

JGET DIFFERENCE

.COMPARE [T TO SPREAD
GO TO ERROR PRINTOUT
;BUMP RETURN POINTER AROUND ERROR CALL

SEQ 9096

Y™




CVMNA-B8 MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG=-79 10:35

(VMNAB

3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
-326%
3266
3267
3268
3269
3270
3277
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3284
3289
3290
3291
3292
3293
329¢

P11

026100
026102
026106
026110
026114
026120
026126
026126
026130
026136
026144
026150
026156
026160
26166
026170
026172
026176
026202
026206
026212

026214
026220
026222
026224
026230
026234
026236
026242
026246
026250
026252
026254
026256
026260
026262
026264
026266
026270
026272
026276

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
00620¢
006202
005502
104416
104401
000267

001520
001502

153332
010000

001610
000200
000010
000101

153270

001502

004000

030231
174000

013424
002000

032445

001502

G 8
MACY1T 30G(1063) 08-AUG-79 10:42 PAGE 62
DETERMINE IF MORE MNCAD'S TO BE TESTED

. ;ROUTINE TO AVERAGE 8 CONVERSIONS ON GOOD AD;;
GCONVT: MOV (R5)+ RO JGET CHANNEL VALUE

MOV RO, CHANL
SWAS RO
CLR TEMP

MOV RO,3GSTREG
MOV léOOOO.RO

;:SUBROUTINE TO CONVERT 2.60 VvOLTS TO 15.00 vOLTS;;
;;FUNNY NUMBER CALCULATED BY:
ie (15+2.56/ (VOLTAGE))>/0.0025

CONV1S: B]T #31711,R3 ;1S RESULT MINUS?

BNE 1$ ;.NO
NEG R3 SJYES, MAKE IT PLUS
TYPE -MINUS ;TYPE '*=-"'

% 8IC #1764000,R3 ;CLEAR UPPER 5 BITS
CLR R2 ;CLEAR RESULT REGISTER

MOV #5908. ,R1
MOV #IT1C.RO

;PUT FUNNY NUMBER INTO R1
JSETUP TEST BIT

2%: BIT RO.R3 JMULTIPLY TEMP BY FUNNY NUMBER
BEQ 33 ::
ADD R .R?
3% - ASR R1
ASR RO
B8NE 2% JINOT FINISHED YET
ASR RZ ;SCALE 10 .01 vOLTS /7 BIT
ASR R2
AD( R2
TYPD(C STYPE RESULTS
TYPE LVOLTS JTYPE ‘vOLT1S'"!
RTS PC

JLOAD CHANNEL INTO MIx BITS

2% DEC R
BNE 23
MOV #RETURN,aGVEC(T ;LOAD VECTOR
MOV #200,aGVECT+? JSET UP NEW PRIORITY
MOV 10 RO JSET UP (OUNTER

1%. BISR #101,aGSTREG JSFT INTRPT. EN., SYAR™ (ONv.
WAIT JWAIT FOR CONVERSION
ADD aGADBUF , TEMP JREAD BUFFER
DEC RO
BNE 1% :DO 8 TIMES
ASR TEMP ;AVFRAGE VALUE

. e = o LASR . TEMP. - - ® + es e meem w- -

ASR TEMP
AD( TEMP
RTS RS JRETURN

SEQ 0097

l;a V!



(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

(VMNAB. P

3296
3297
3298
3299
3300

026300
026302
026304
026306
026312
026314
026320
026322
026326
026332
026336
026340
026344
026346
026350
026352
026354
026356

026402
0264606
026410
026414

08-AUG-79 10:35

005702
0000
005002
020227
002402
012702
010203
042702
052702
105777
100375
110277
006203
006203
006203
006203
006203
042703
052703
105777
100375
110377
000207

004737
000005
004737
000207

000353
000353
177740
000040
152612

152606

177770
000040
152556

152552

016552
01655¢

H 8
MACY1T1 30G(1063) O0B8-AUG-79 10:42 PAGE 63

DETERMINE [f MORE MNCAD'S TO BE TESTED

s SUBROUTINE LOADY;
R?

LOADY: TST
8PL PLUSR?
CLR R2
PLUSRZ: (MP R2,#235.
BLT LESS

MOV #235, ,R2
LESS: MOV R2,R3

BIC #197740.R2

8IS #40,R2

B10: TSTB as$TPs
BPL 810
MOVB R2.38TPR
ASR R3
ASR R3
ASR R3
ASR R3
ASR R3

BIC #177770,R3
BIS #40,R3

B1': TSTR a$TPS

BPL BN

MOVB R3,a$TPR

RTS PC
-SUBROUTINE TO DO A BUS RESET
ARESET: JSR PC,STALL

RESET

JSR PC,STALL

RTS P(

;ROUTINE TO LOAD VLAUE INTO R?
JAS A VTSS Y-vALUE

;PRINT (HARA(TER

JPRINT C(HARACTER

;DELAY
;BUS RESET
JDELAY
JEXIT

SEQ 0098

[an Fan



CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB. P11

3328
3329
3330
3331
3332

026416
026420
026422
026426
026430
026434
026436
026442
026446
026452
026456
026462
026464
026466
026470
026474
026502
026504
026510
026514
026522
026524
026530
026534
026542
026544
026550
026554
026556
026564

005702
100003
104401
005402

012701
005737
100403
012702
000402
012702
012221
005711
100375
000207
000000
000002
000012
000012
000067

08-AUG-79 10:35

030231
023417

023417
0460266
040265
040263
040262

040266
040266

0460266
040265
0460265

040265
0460263
040263

0460263
040262

000060
000060
000060
000060
040262
040262
040263
026726
001544
026772

027034

000012

000012

000012

040262
040263
040265
040266
000060

MACYTT 30G(1063)

[
08-AUG=79

8
10:42 PAGE 64

DETERMINE IF MORE MNCAD'S TO BE TESTED

:;SUBRQUTINE TO TYPE DECIMAL VALUE;;
:iINR2AS X.XX:;

DECTYP: TST
BPL
TYPE
NEG
POS: (MP
BLE
MOV
CLRB
CLRB
CLRB
CLRB
TESTRZ: TST
BEQ
DEC
INCB
(MP8B
BNE
CLRB
INCB
(MP8
BNE
CLRB
INCB
CMPB
BNE
CLRB
INCB
BR
TYPOUT: BISB
BISB
BISB
BISB
(MPB
8EQ
TYPE
RT]
1%: TYPE
RTI
; SUBROUT INE
wFADJ: MOV
TST
BMI
MOV

OkAYD:

v12:
vSOD:

R
POS
JMINUS

R2

R2 . #9999,
OKAYD
#9999, ,R2
ONESS

TENS

HUNS
THOUS

TENS ,#10.
TESTR?
TENS

HUNS

HUNS ,#10.
TESTRZ2
HUNS
THOUS
TESTR?2
#60, THOUS
#60 ,HUNS
#60, TENS
#60,0NES
THOUS , #60
1%

, THOUS

+HUNS

#VNR ,R1
WFTEST

1$
#VARLT1,R2
2%

#VARLT? ,R2

(R2)+,(R1)+

(R1)
2%
PC

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

;CLEAR THOUS
;CONVERT VALUE TO A DECIMAL VAL UE

;PREPARE FOR TYPOUT

;TYPE VALUE

TO SENSE THE "WFTEST'' FLAG AND USE WIDE/NARROW ERROR TOLERANCES

:SUBROUTINE TO SET LIMITS
:Rg?gING ON TESTER ?
“WFTEST NOT MINUS, USE NORMAL LIMITS

JWFTEST MINUS, ULSE OPTION AREA LIM]TS
JSET UP LIMITS

;DONE?

;.NO

JTOLERANCE VALUES FOR FUNCTIONAL TESTS

SEQ 0099




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
08-AUG-79 10:35

(VMNAB

P11

026700
026702

026704

026704
026706
026710
026712
026714
026716
026720
026722
026724

026726
026730
026732
026734
026736
026740
026742
026744
026746
026750
026752
026754
026756
026760
0267562
026764
026766
026770

000144
000326

005560
002220
004670
003110
007340
000440
006450
001330
100000

000050
000310
000074
000257
000113
000341

000003
000144
000175
10000C

MACY11 306(1063)

v100D:
v326:

VTABLE :

VNR :
VNP :
VNRAGO :
VNPAGO :
VNRAG1:

J 8
08-AUG=79 10:

42 PAGE 64-1

DETERMINE [7 MORE MNCAD'S TO BE TESTED

100.
326
;*VOLTAGE TABLE OF EXPECTED VALUES (SINGLE ENDED) <TEST MODULE>
5560 ;+42.2 VOLTS <CH10, 20, 30 ETC>
2220 ;=2.2 VOLTS
4670 ;+1.1 VvOLTS
3110 ;=1.1 VvOLTS
7340 ;4.4 VOLTS <(H14, 24, 34 ET(>
0640 i=4.4 VOLTS
6450 :+3.2 VvOLTS
1330 ;=3.3 vOLTS <CH17, 27, 37 ET(>
BIT1S JEND INDICATOR
40, JRMS NOISE TEST LIMITS FOR MNCAD-MNCAM CHANNELS
200. ;PEAK NOISE TEST LIMITS FOR MNCAD-MNCAM (CHANNEL S
60. :RMS NOISE TEST LIMIT FOR .5 MNCAG CHANNELS
175. :PEAK NOISE TEST LIMIT FOR .5 MNCAG CHANNELS
75. :RMS NOISE TEST LIMIT FOR S. MNCAG CHANNELS
225. :PEAK NOISE TEST LIMIT FOR S. MNCAG CHANNELS

VNPAG1 :
VRAGZA:
VRAGZB:
VPAGZA:
VPAGZB:
VRAG3A:
VRAG3B:
VPAG3A:
VPAG3B:
VIiM:

VSET:

VLIN:

D22 NOOCOOOOO0O

;MSW OF
JLSW OF
;MSW OF
JLSW OF
;MSW OF
;LSW OF
:MSW OF
JLSW OF
. COMMON

RMS NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
RMS NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
PEAK NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
PEAK NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
RMS NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
RMS NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
PEAK NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
PEAK NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
MODE TEST LIMIT FOR MNCAG CHANNELS

SSETTLING TEST LIMIT FOR MNCAD-MNCAM (HANNEL S
JRELATIVE ACCURACY TEST LIM]T

SEQ 0100

D
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CVMNAB. P11 08-AUG-79 10:35 DETERMINE [F MORE MNCAD'S TO BE TESTED SEQ 0101
3419
3420
3421 JLIMITS FOR NON-TESTER
3422 026772 000050 VARLT1: 40. ;.4 LSB, NORMAL LIMITS FOR SYSTEM
323 026774 000310 200. ;2 LSB, INTEGRATiON AND FIELD USE ON SPEC TESTS
3626 026776 000074 60. ;0.60 ;RMS VALUE FOR .5
3425 027000 000257 175. :1.75  ;PEAK VALUE FOR .5
3426 027002 000113 79. :0.75  ;RMS VALUE FOR 5.
3427 027004 000341 225. ;2.25  ;PEAK VALUE FOR 5.
3428 027006 000001 ;1.33  ;MSW OF RMS VALUE FOR 50.

1 .
3429 027010 052173 052173 ;LSW OF RMS VALUE FOR 50.

330 027012 000004 4 :4.00 ;MSW OF PEAK VALUE FOR 50.
331 027014 000000 0 ;LSW OF PEAK VALUE FOR 50.
3432 027016 000004 4 :4.00 :MSw OF RMS VALUE FOR 500.
3433 027020 000000 0 ;LSW OF RMS VALUE FOR 500.
3634 027022 000014 12 ;12.00 ;MSW OF PEAK VALUE fFOR 500.
3435 027024 000000 0 ;LSW OF PEAK VALUE FOR 500.
3436 027026 000004 4 :0.06 .COMMON MODE VALUE

3437 027030 000144 100. ;1 LS8

gzgg 027032 000175 125. ;1.25 LSB

3440 JLIMITS FOR TESTER

3441 027034 000041 VARLTZ2: 33, ;.33 LSB RMS NOISE LIMIT
3642 027036 000226 150. ;1.5 LSB PEAK NOISE LIMIT
3443 0270640 000062 50. ;0.50  ;RMS VALUE FOR .5

3644 027042 000226 150. :1.50 ;PEAK VALUE FOR .5

3445 027044 000074 60. :0.60  ;RMS VALUE FOR 5.

3446 027046 000257 175. :1.75  ;PEAK VALUE FOR 5.

3447 027050 000001 1 :1.15  ;MSW OF RMS VALUE FOR 50.
3448 027052 023146 023146 ;LSW OF RMS VALUE FOR 50.
3449 027054 000003 3 :3.50 ;MSW OF PEAK VALUE FOR 50.
3450 027056 100000 100000 ;LSW OF PEAK VALUE FOR 50.
3451 027060 000003 3 :3.66  ;MSw OF RMS VALUE FOR 500.
3452 027062 124366 124366 .LSW OF RMS VALUE FOR 500.
3453 027064 000013 11. ;11.0  ;MSW OF PEAK VALUE FOR 500.
3454 027066 000000 d ;LSW OF PEAK VALUE FOR 500.
3455 027070 000003 3 ;0.03  ;COMMON MODE VALUE

3456 027072 000132 90. ;.9 LSB INTER-CHANNEL SETTLING LIM]T
%22; 027074 000144 100. ;1 LSB RELATIVE ACCURACY ERROR L IM]T
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3474

P11

027076
027076
027100
027104
027110
027114
027122
027124
027126
027130
027132
027134
027136
027142
027146
027150
027154
027160
027162
027164
027166
027170
027172
027174
N27174
0c7176
027,00
027203
027210
027216
027220
027226
027232
027234
027240
027244
027246
027252
027254
027260
027264
027266
027272
027274

000240
005037
005037
005237
042737
005327
000001
003022
012737
000001
027124
106601
013746
104405
104401
013700
001405
000005
004710
000240
000240
000240

000737
027220

377

015
050040
000043
052777
005737
0014615
104401
013746
104405
005737
001405
104401
013746
104406
104401
000137
001626

001102
001160
001176
100000

027203
001176

027200
000042

377
042412
051501

000100
001112

035653
001112

001514

035702
001560

027200

001176

000
042116
020123

151716
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END OF PASS ROUTINE

.SBTTL END OF PASS ROUTINE

S 3232202202222 20R2RRRR2 2 SRR Rt RRRRERRRRRRRNE RN

:*INCREMENT THE PASS NUMBER (S$SPASS)

:«TYPE "END PASS #XXXXX'' (WHERE XXXXX 1S A DECIMAL NUMBER)
;*]F THERES A MONITOR GO TO IT

;o]F THERE ISN'T JUMP TO EXTMSG

$ OP:
NOP
CLR $TSTNM ;o ZJERO THE TEST NUMBLR
(LR $TIMES ;o JERO THE NUMBER OF [TERATIONS
INC $PASS ::INCREMENT THE PASS NUMRER
BIC #100000, $PASS JoDON'T ALLOW A NEG. NUMBER
DEC (PC)+ ;.LO0OP?
$EOPCT: .WORD 1
BGT $DOAGN ;2 YES
MOV (PC)+,2(PC)+ ;;RESTORE COUNTER
$ENDCT: .WORD 1
SEOPCT
TYPE , SENDMG ;cTYPE “END PASS #'°
MOV $PASS,-(SP) ;s SAVE $PASS FOR TYPEOQUT
TYPDS ;.60 TYPE--DECIMAL ASCII WITH SIGN
TYPE L SENULL .o TYPE A NULL CHARACTER
$GET4L2: MOV w642 RO ;2GET MONJTOR ADDRESS
BEQ $DOAGN ;;BRANCH ]F NO MON]TOR
RESET ;;CLEAR THE WORLD
$ENDAD: JSR PC, (RO) ;2GO TO MONITOR
NOP ;. SAVE ROOM
NOP ;;FOR
NOP JCACTI
$DOAGN:
JMP a(P(C)+ ::RETURN

$RINAD: .WORD  EXTMSG
SENULL: .BYTE =1,-1,0 ::NULL CHARACTER STRING
SENDMG: .ASCIZ <18><12>/END PASS #/

EXTMSG: BIS #MB1T6,a$TKS ;ENABLE KRB INTR,
TST SERTTL ;ANY ERRORS
BEQ 1% ;B8R IF NOT
TYPE LERRTOT ;TYPE TOTAL ERROR COUNT PRIMER
MOV $ERTTL.-(SP) .GET VALUE
TYPDS RFPORT IT
TST NMBEXT ;TeST IF MULTIPLE
BEQ 13 ;BR IF NOT
TYPE ,ME SGD ;TYPE BAD UNIT PRIMER
MOV BADUNT , - (SP)
TYPBN ;REPORT 1 + Q°S
1%: TYPE,  SENULL JENSURE ALL TEXT GET TYPED

JMF a(PC)+ JRETURN
AGTST: BEGIN

SEQ 0102
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2476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
IS
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
35¢7
3528
3529
3530
3531

027276
027302
027310
027316
027320

027322
027324
027332
027340

027342

011637
162737
023727
003402
000000

000776
016637
122737
003402

104003

08-AUG=79 10:35

027556
000004
027556

000004
000021

027556
001000

027560
001102

M 8
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END OF PASS ROUTINE SEQ 0103

10TRD:

1%:

2%:

MR ]
’

;*TH]S ROUTINE WILL PROTECT THE PROGRAM
;*FROM [NTERUPTS (BAD ONES).

“«THE TRAP CATCHER IS SET UP FOR

3 LWORD  ,+2 ,

 * JSR PC,RO ‘

|

“*]LLEGAL INTERRUPTS OR INTERRUPTS TO THE WRONG VECTOR
-«GOTO THE VECTOR AND PCITK UP THE ''.+2°'' AS AN ADDRESS

;*AND “%4700°" AS NEW STATUS.

J*THE .+2 AS A PC WILL CAUSE EXECUTION OF THE "‘JSR PC,RO"" (AN JLLEGAL 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.

J*WE WILL HALT.

MOV (SP) ,TRTO JGET WHERE WE CAME TO.

sSu8 #4,TRTO ;FORM READ ADDR.

(MP TRTO,#41000 .DID TRAP FROM LESS THAN ADDR. 10007

BLE 2% sNO-CONTINUE .

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

BR 1% JDON'T ALLOW CONTINUE.

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

CMPB #21.8TSTNM ;LESS THAN INTERRUPT TESTS?

;NO MUST BE WRONG VECTOR.

BLE 3% ;
SIIIILIILITIII 77777777777 772777770770777777777777777/777/77777/777777

ERROR 3 ;ERROR! ILLEGAL INTERRUPT OR
JINTERRUPT TO WRONG VECTOR.
;IF TEST NO. IS LESS THAN 10,]ITS
JUIKELY(BUT NO EXCLUSIVELY)TO BE A
;DEVICE OTHER THAN THE DEVICE UNDER TEST.
JIF 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
JVECTORS ASSIGNED TO THE DEVICE,
JTHEN ['D SUSPECT THE DEVICE
JINTERRUPTD JLLEGALLY.
;IF THE ADDRESS THE INTERRUPT
JVECTORED TO IS OUTSIDE OF THE
;RANGE ASSIGNED TO THE DEVICE
;1'D SUSPECT THAT THE
;DEVICE PUT THE WRONG INTERRUPT
JVECTOR ON THE BUS DURING THE INTERRUPT
;PROCESS.
; NOTE :
JFOR THIS ERROR - DON'T USE
: "LO0OP ON ERROR'' OPTION.,
JALSO EXPECT THAT THE INTERRUPT TEST TQ
:WILL REPOT THAT THE DEVICE DIDN'T
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CVMNAB.P11 08-AUG-79 10:35 END OF PASS ROUTINE SEQ 0104
3532 . INTERRUPT,
3533 ;JFOLLOW THE RECOMMENDED PROCEEDURE
3534 o IN THE DOCUMENT (ON THIS DIAGNOSTIC)
gggg JFOR LOOPING ON TEST.
3537 LI L7707 777777777077 77707077777777777777777/7777777777777/7/7777
3538 027344 000002 RTI
3539 027346 022626 3s: (Mp (SP)+,(SP)+ ;POP OFF JSR TRAP
3540 027350 022626 . cMp (SP)+,(SP)+ JPOP OFF WRONG INTR.
3541 027352 005737 001176 ’ TST $PASS ;IS THIS THE FIRST PASS?
3542 027356 001025 BNE 43 ;.NO, DON'T REPORT
3543 027360 104401 031377 TYPE . VTMSG JTYPE "EXPECTED INTR. AT *'
3544 027364 004737 042342 JSR PC,wHICHU ;DETERMINE THE UNIT #
3545 027370 013746 001202 MOV SUNIT - (SP)
3546 027374 104405 TYPDS
3547 027376 104401 031423 TYPE .VTMSG3 JREPORT INTR, TO
3548 027402 013746 001430 MOV VECTOR,~(SP) ;;SAVE VECTOR FOR TYPEOUT
(1) 027406 104403 TYPOS ;G0 TYPE--OCTAL ASCII
(1) 027410 003 BYTE 3 ;.TYPE 3 DIGIT(S)
(1) 027411 001 BYTE 1 ;. TYPE LEADING ZEROS
3549 027412 104401 031454 TYPE . VTMSG1 ;TYPE "' RECEIVED INTR. AT *'
3550 027416 013746 027556 MOV TRT0,-(SP) 2. SAVE TRTO FOR TYPEOUT
(1) 0276422 104403 TYPOS ;.60 TYPE=--OCTAL ASCII
(1) 027424 003 BYTE 3 ;. TYPE 3 DIGIT(S)
(1) 027425 001 BYTE 1 ;. TYPE LEADING ZEROS
3551 027426 104401 031504 TYPE .VIMSG?2 :TYPE 'RESTARTING TEST''

3552 027432 013777 007432 151770 4%: MOV VECTRT,aVECTOR

3553 027440 013777 001436 151766 MOV VECTR3,aVECTR?

3554 027446 012777 004700 151756 MOV #4700,aVECTR]

3555 027454 012777 004700 151754 MOV #4700 ,aVECTR3

3556 027462 013737 027556 001430 MOV TRTO,VECTOR

3557 027470 042737 000003 001430 BIC #3,VECTOR

3558 027476 013737 001430 0014632 MOV VECTOR,VECTR1

3559 027504 062737 000002 001432 ADD #2 ,VECTR1

3560 027512 013737 001430 001434 MOV VECTOR,VECTR?2

3561 027520 062737 000004 001434 ADD #4 ,VECTR?

3562 027526 013737 001434 001436 MOV VECTR2,VECTR3

3563 027534 062737 000002 001436 ADD #2,VECTR3

3564 027542 005077 151654 CLR aSTREG

L5 027546 005777 151654 TST aADBUF F JREAD A/D BUFFER TO CLEAR DONE FLAG
3566 027552 000177 151330 JMP a$LPADR ;START TES: OVER AGAIN.

3567 027556 000000 TRTO:  .WORD O ;CONTAINS ADDR. WE TRAPPED OR INTERRUPTED TO.

3568 027560 000000 TRFRO: .WORD O ;CONTAINS ADDR. WE TRAPPED OR INTR. FROM, )
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CVMNAB. P11 08-AUG=79 10:35 ASCII MESSAGES SEQ 0105
3570 .SBTTL ASCII MESSAGES
3571 NLIST BEX
3572 027562 051600 0405246 052122 SCHAN: .ASCIZ <200>\STARTING ON CHANNEL = \
3573 027612 042600 042116 047111 ECHAN: _ASCIZ <200>\ENDING ON CHANNEL = \
3574 027640 005015 047516 051511 NOIMSG: .ASCIZ <15><12>/NOISE TEST ON UNIT # /
357° 027670 005015 042523 052124 SETMSG: .ASCIZ <15><12>/SETTLING TEST ON UNIT # /
3576 027723 200 043117 051506 OFSET: .ASCIZ <200>/QFFSET TEST ON UNIT # /
3577 027753 111 020123 044124 DWRFAD: .ASCIZ \IS THE MNCAD (A/D) TEST MODULE CONNECTED ? \
3578 030027 117 020123 020101 OWRFAM: _ASCIZ \IS A MNCAM (MUX) TEST MODULE CONNECTED ? \
3579 030101 111 020123 020101 OWRFAG: ,ASCIZ \IS A MNCAG (PREAMP) TEST MODULE CONNECTED ? \
3580 030156 051511 052040 042510 DOWRMAP: _ASCIZ \IS THE CONSOLE TERMINAL A VTS5 OR VvT105 2 \
3581 030231 055 000 MINUS: .BYTE 55,0
3582 030233 040 .077 040 QUEST: .BYTE 40,77,40,0
3583 030237 040 020055 000 MDASH: .ASCIZ / -/
3584 030243 200 047125 047113 [IDONTK: .ASCIZ <200>\UNKNOWN TYPE OF CHANNEL DETECTED = CHECK MNCAG FRONT PANEL SWITCHE
3585 030351 200 044103 041505 WOWAGS: .ASCIZ <200>\CHECK SYSTEM CONFIGURATION - TOO MANY MNCAG DETECTED\<200>
3586 030440 044600 020106 047115 RMPTXT: _ASCII <200>\IF MNCAG CHANNEL =~ SET MNCAG=TA SWITCH #1, 2, 3 AND & TO POSITION
3587 030544 020200 040440 042116 LASCI]  <200>\ AND FRONT PANEL SWITCHES TO ‘V'' AND ‘1100/10"°' POSITIONS\
3588 030635 200 043111 047040 .ASCIZ <200>\IF NOT, ENSURE SELECTED CHANNELS HAVE THE TEST RAMP CONNECTED\<200
3589 030735 200 042516 020 LEDON: .ASCIZ <200>\LED SHOULD BE ‘ON'"\

RR

1
3590 030761 200 042514 0201

p
(7]
~
]
~

LEDOFF: . <200>\LED SHOULD BE 'DFF'"\

3591 031006 050200 042514 051501 PUSHAG: .ASCII <200>\PLEASE DEPRESS MNCAG-TA SWITCH #\
3592 031047 065 000 AGTASW: .BYTE 65,0

3593 031051 111 020123 020101 SCLOCK: .ASC \IS A MNCKW (CLOCK) IN THE SYSTEM ? \
3594 031115 040 044523 043516 MSE: .ASC / SINGLE ENDED/<15><12>

3595 031135 040 044504 043106 MDIF: .ASC / DIFFERENTJAL/<15><12>

3596 031155 040 051120 040505 MPRMP: _AS( / PREAMP/<15><12>

3597 031167 040 041524 040440 MTCMP: _ASC / TC AMP/<15><12>

3598 031201 124 050131 020105 GCHAN: .ASC
3599 031300 046600 041516 042101 MADR:  .ASC
3600 031334 046600 041516 042101 MVCT:  .ASC
3601 031372 020076 020077 000 ENCOM: .
3602 031377 200 047115 040503 VIMSG: .ASC
3603 031423 015 0426412 050130 VIMSG3: .ASC

\TYPE IN THE DESIRED ‘GAIN OR TC TYPE'' REGISTER VALUE (0~17) 2 \
<200>\MNCAD (A/D) BASE ADDRESS <\

;209>>FNCAD (A/D) VECTOR ADDRESS <\

>

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

<15><12>/EXPECTED INTERRUPT AT /

>
(7]
o

3604 031454 051040 041505 044505 VIMSGY: ,ASC / RECEIVED INTERRUPT AT /

3605 031504 050200 042514 051501 VIMSG2: .ASC <200>/PLEASE CHECK VECTOR SWITCHES/

3606 031541 015 004412 042522 +AS( <15><12>/ RESTARTING LOGIC TEST/<15><12>

3607 031574 005015 042524 052123 TCHAN: .ASC <15><12>/TEST CHANNELS /

3608 031615 124 050131 020105 YESNO: .ASC /TYPE Y FOR YES, N FOR NO/<15><12>

3609 031650 005015 042524 052123 TSTAD: .ASC <15><12>/TESTING MNCAD/<15><12>

3610 031672 005015 042524 052123 TSTADM: _ASC <15><12>/TESTING MNCAM/<15><12>

3611° 031714 052200 051505 044524 TSTAG: .ASC <200>/TESTING MNCAG/<200>

3612 031734 042523 020126 047115 SADTST: .ASC #SET MNCAD (A/D) FRONT PANEL SWITCHES TO "‘TEST #<15><12>
3613 032015 123 052105 040440 SAGTST: .ASC #SET ALL MNCAG (PREAMP) RANGE SWITCHES TO THE 'P'" POSITIONN<200>
3614 032110 005015 042523 020124 SDSE: LASC <15><12>\SET MNCAD-TA SWITCH TO SINGLE ENDED\<15><12>

3615 032160 005015 042523 020126 SDDIF: ,ASC <15><12>\5ET MNCAD~TA SWITCH TO DIFFERENTJAL\<15><12>
3616 032230 051600 052105 046440 SDMSE: .ASC <200>\SET MNCAM-TA SWITCH TO SINGLE ENDED\<200>

3617 032276 051600 052105 046440 SDMDIF: .ASC <200>\SET MNCAM-TA SWITCH TO DIFFERENTIAL\<200>

3618 032344 005015 051120 051505 EXTST: <15><12>\PRESS EXTERNAL START ON MNCAD-TA (A/D) ON UNIT #\
3619 032427 015 0256412 032461 TP15: <15><12>/+15=/

032436 005015 030455 036465 TM15:
032445 0460 047526 052114 \S(?hrS:
032525 123 052105 046440 SRM:
032575 123 052105 046440 SVM: )

7117 04616440 CHAPOS: .ASC

<15><12>/-15=/

/ VOLTS/

/SET MNCAG (PREAMP) MODE SWITCH TO "MA'', /
/SET MNCAG (PREAMP) MODE SWITCH TO 'X'', /
/SET MNCAG (PREAMP) MODE SWITCH TO “V'‘, /
<200>/0N CHANNEL '‘A'' - /

s o s o ® o
P P 2. 0. 0.0.3
wununnhonm
AN CHYOHYOYOYOD
St B g Pt Pt Poeng By S g Bt By Bp B onp B B By By Bt oy g B Gy P Py B Py By g Bt g By Py g

NI NN NI NI NI NI NI NI N NI NI NI NN N S NI NI NN NI N NI NI NI NN N

srsss

rNOAD
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(=)
W
N
&
(v,
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®
N
(v
N
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o
N
o
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032670
032713
032736
032761
033057
033155
033176
033221
033244
033271
033316
033343
033371
033420
033422
033467
033471
033535
033537
033611
033613
033654
033656
033740
033761
033770
033774
034014
034017
034024
034037
034061
034066
034102
034116
034133
034135
034146
034234
034325
034341
034364
034427
034466
034526
034572
034607
034611
034626
034650
034705
034744
035003
035036
035105
035130
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047600
00

00
046440

000040
052101

000
020040
041123
042523
052101
020123

045501
020116
000

020040
054524
054524
040412
047506
042504
044412
042504
047111
0462101

000
025052
044513
046517
040516
042111
052123
040524
051120
041516

044103
041440
044103
020124
020124
020116
040507
043440
040507
047111
043516
047111
047111

051523
044124
044124
044124

046510
020124
006502

026505

000040
047440
052124
000040
047040
047040
044103

047440
042520
042520
045104
020122
051120
050116
051120
052520
052512

051105
050120
047515
051122
020105
052101
042524
043517
042101

MACY11 30G(1063)

(HBPOS :
CHCPOS::
CHDPOS :

TXTP?2:
TXTP3:
GHLF :
GAINS:

GAINSO:
GAINSM:

GANPS :
GANSP :
GANSD :
GANST :

EXCNOI :

ERDIV:
ERMUL :
EROVF :
ERSQR:

ENDTST: .
LSBMSG: .

DASH:
STATE:
CH:
SPACE :
LS8:
SETCH:
ATMSG:

RMSNOI : .

PKNOI] :
CHAN:

SLASH:
OKMSG:
CCHAN:
SEL:

XADJ :
MOLSB:

IGND:
CRWR:
IVOLT:
YADJ:

POSITV:

ERMSG -

SKPMSG: .
COMOD1 :
NARMSG :
WIDMSG:
OUTMSG:
HAFMSG:
FOUND1:
FOUND?Z :

c 9
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ASCII MESSAGES SEQ 0106

.ASC
.ASC
.ASC
+AS(
oASC
.ASC
-ASC
-ASC
.ASC
-ASC

PPN NI N NI N N

>
7 X%
el
g e
~rN

.BYTE
.ASCIZ
.BYTE
LASCIZ
.BYTE
LASCIZ

<200>/0N CHANNEL 'B'" = /

<200>/0N CHANNEL ‘‘C'" - /

<200>/0ON CHANNEL 'D'' = /

<200>/SET ALL (PREAMP) TEST MODULE CHANNEL SWITCHES TO POSITION 2/<200>
<200>/SET ALL (PREAMP) TEST MODULE CHANNEL SWiTCHES TO POSITION 3/<200>
\CAIN TO 100/710\<15><12>

\SET GAIN TO 10/1\<15><12>

\SET GAIN TO 1/.1\<15><12>

\SET GAIN TO .1/.01\<15><12>

<200>/USING A GAIN OF .5/<200>

<200>/USING A GAIN OF 5./<200>

<200>/USING A GAIN OF 50./<200>

;gogg/USING A GAIN OF 500./<200>

}Eiggssws NOISE ON CHANNEL CAUSED AN\

{?éggunerlc ERROR IN DIVISION - PC= /

{?ﬁ%;HﬂETIC ERROR IN MULTIPLICATION - PC /

{éé{gunerxc OVERFLOW ERROR - PC= /

/ARITHMETIC ERROR [N SQUARE A 32 BIT NUMBER - P( /

<200>/TEST COMPLETED/<200>

/ LSB/<15><12>

/== /

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

/ /

/ LSB ON CH/

/ SETTLING FROM CH/

/ AT /

/RMS NOISE /

/PEAK NOISE /
/ ON CHANNEL /
N/ N
/ oK/<15><12>
<15><12>/TYPE IN OCTAL CHANNEL NUMBER AND DEPRESS 'RETURN'': /
<15><12>/TYPE ‘O'° FOR OFFSET, ''G'" FOR GAIN & DEPRESS 'RETURN'': /
<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><12>/7INPUT +5.115 VOLTS ON THE CHANNEL/
71;><12>/ADJUST R84/
+
/ **ERROR*%/<15><12>
/ SKIPPED STATE(S)/
<200>/COMMON MODE REJECTION TEST /
# NARROW (< 1/2 LSB) STATE(S)#<15><12>
# WIDE (> 1 1/2 LSB) STATE(S)H<15><12>
/ STATE(S) WIDER THAN 2 LSB/
# STATE-WIDTH(S) OUTSIDE + OR - 1/2 LSB#
<200>/PROGRAM DETECTED /
\ MNCAD (A/D)'S \¢15><12>

e
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3728
3729

3731
3732
3733
3734
3735
3736
3737

035154
035204

035605
035632
035653
035702
035717
035725
035727
035742
035750

035761
035763
035765
035767
035772
035774
035776
036000
036002
036005
036007
036011
036013
036015
036022
036025

036061
036101
036135
036154
036221
036302
036364
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005012
030455
005015
020040
020040
020040
030040

122
046040

040
035440
033
112
015
046040
046040

2298
(V1% ]
—=SNNVO S = =2 WO =2 nN=u

= (O b d d d ek (O b —
OWO =O 2OW——

200
200

200
047200
200

046600
051600

0256412
031057

041123

061
061
062
041
063
066
07
074
041
000
061
047

OQOQOCH -
O\bg e e e
NO—=NONNCO

020114
020127
020101
036440
020104
036440
036440

027461
051514
043106
020040
043117
020040
020040
052101
046440
052117
020104
005110

043106
000040
040440

060

040

065
040

040
040

000

000

020075
020075
020075
047040
020075
041440
051440

MACY11 30G(1063)
ASCII MESSAGFS

MSG18:

MSG20:
MSG16:

.ASCII
LASCIZ
LASCIZ
LASC1I
.ASC]]
LASCII
.ASC!

LASCIZ
.ASCIZ

MSG21:
LINEA:
ERRTOT: .ASCIZ
MESGD: L.ASCIZ
2: JASCIZ
(3: .ASCIZ
MOFSET: .ASCIZ
MLSB: ASCIZ
MLSBAT: .ASCIZ
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<1€>§12><12>#+1/2 LSBA<15><12><12><12><12><12><12><12><12><12><12><12><1
\=17/2L SB\

SEa 0107

<15><12>/DIFFERENTIAL LINEARITY ON UNIT # /

/

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

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

STATE WIDTH (1 SB)/<15>
172 1 1172 o

RELATIVE ACCURACY:/<15><12>

/
LR,
/RE
/

LSB MAXIMUM AT /

/ ;TOTAL ERROR COUNT = /
/ _«BAD UNITS /

<35><62><33><110><12>

<112>

JEXIT GRAPH MODE, HOME AND LINE FEED
JASCIT "'I"'

<15><12>/0FFSET =/

/ LSB /

/ LSB AT /

;CODE TO SETUP BII MAP VIEWING SCREEN

BUFF1: .BYTE
BYTE
.BYTE
.BYTE
BYTE
.BYTE
BYTE
.BYTE
.BYTE
BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
; .BYTE
.BYTE
.BYTE
.BYTE
.BYTE
BYTE
.BYTE
.BYTE

BUFF?2:

INITVT:

VTINIT:

.SBTTL

.ASCII
.ASCII
LASCI]
.ASCI1
LASCI!
LASCII
.ASCI!

PRIME1:

Oy v NNOVOM v v OO0
- N —

L4

OO =~

- -

RNONOW OO

—% % % Y N Y N it PO NPOY v v BN by
O e e (N &« ONN v 8

N
O~

NESS 2SN B SOEVNo S HOR RS Waoo =

N = N NN NN NN = =2 (N b b = (N = =2 TN NN S = 2 N
WO WIWWWIWNWW -2 O WO 2O = O W= NN 2O W

Y
o

—

L] -
iy o
o o

SO0
o

0
0

7.62,105

5.

. GRAPH ON

JENABLE HISTOGRAM 0

JCLEAR DATA + ENABLE VERT LINES
:LOAD VERT LINE CORD

;LOAD STARTING CORD.
;LOAD GRAPH 1 COMMAND <DATA TO FOLLOW>
;GRAPH ON
;ENABLE GRAPH 0 AND 1
JENABLE DISPLAY
44,62 ;LOAD HORIZ CORDINAYES
;LOAD STARTING GRAPH (ORD.
;LOAD GRAPH (0 <DATA TO FOLLOW>
;GRAPH ON
;DISABLE SCREEN
JSET RECTANGEL ASPE(CT RATIO
JEXIT GRAPH MODE
;gNSUR§ *'ASCII"' <CAUSES HOLD SCREEN ON VTS5>

“"ERASE SCREEN'
..Hw.l

;' ERASE SCREEN''
JENTER GRAPHIC MODE
;CLEAR GRAPH DATA
JEXIT GRAPHIC MODE

ASCII1 TEXT MESSAGES

<200>/L = LOGIC TESTS/

<200>/W = WRAPAROUND ANALOG TESTS/

<200>/A = AUTO TESTS/

<200>/N = NOISE TESTS ON SELECTED CHANNELS/

<200>/D = DIFFERENTIAL LINEARITY AND RELATIVE ACCURA(Y/
<200>/M - COMMON MODE REJECTION TEST FOR MNCAG (HANNELS/
<200>/S - SETTLING TEST ON SELECTED CHANNELS/

Mo~
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3738
3739
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772

3773

3774
3775
3776
3777
3778

3779

036433
036501
036540
036613
036657
036723
036765
037045
037047
037135
037173
037233
037274
037335
037416
037514
037541
037605
037661
037727
037773
040057
040113
040137
040160
060216
0460262
040263
040264
040265
040266

040270
0460276
040304
040312
040320
040324
040332
040336
040344
040350
040356

08-AUG-79 10:35

015

~
—b ok D b amd b b b b e ad D d md e d b

NN
NOMNMNNINN) 2 = D a2 a2 )

ANV = = SN TN S

oo
F 3V, ]
~ —

g3

020120
020103

020075
020075
043040
020075
020075
020075
020075

020105
042107
042101
042107
020104
042101
020104

062411

001422
000000
001422
001520

001422
001202
001422
0165644
000000
001422
001126

000
000

MACY11 30G(1063)

ASCIT TEXT MESSAGES

DH7:

DH12:
THOUS :
HUNS :

DECPNT: .

TENS:
ONES:
.EVEN
DT1:

DT2:

DT3:
DT5:
76:
DT7:
pDT12:

DF1:
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SEQ 0108
LASCII  <200>/P = PRINT CONVERTED ANALOG VALUE LOOP/
LASCII  <200>/C = CALIBRATION LOOP FOR MNCAD/
LASCII  <200>/F = FUNCTION TEST OF THE MNCAG FRONT PANEL/
LASCIT  <200>/T = TEST MNCAG CHANNEL ANALOG [NPUT/
LASCII <200>/B = BASE AND VECTOR ADDRESS CHANGES/
ASCII <200>/G = GET NEW SWITCH REGISTER VALUE/
.asgél ?%O?;/H = HELP THE OPERATOR AND RETYPE THIS LIST /
.BY .
.ASCIZ /TYPE THE 'TEST CHARACTER'' THEN DEPRESS 'RLCTURN KEY'' /
.ASCIZ \MNCAD (A/D) STATUS REG. ERROR\
ASCIZ \MNCAD (A/D) FAILED TO INTERRUPT\
ASCIZ \MNCAD (A/D) UNEXPECTED INTERRUPT\
.ASCIZ #MNCAD (A/D) ERROR ON A/D CHANNEL#
LASCIZ \MNCAD (A/D) EXISTING MNCAD NOW FAIL'S TO RESPOND\
ASCIZ \MNCAD (A/D) DOES NOT EXIST <BUS ERROR> (HE(K ADDRESS SWITCHES\
LASCIZ \INCORRECT I.D. VALUE\
.ASCIZ \INCORRECT 'MNCAG HOLD'' SIGNAL LEVEL\
ASCIZ \INCORRECT MNCAG FRONT PANEL SWITCH POSITION\
LASCIZ \MNCAG (PREAMP) GAIN REGISTER IN ERROR\
ASCIZ /UNIT  ERRPC  STREG EXPECTED ACTUAL/
LASCIZ /UNIT  ERRPC  STREG  CHANNEL NOMINAL TOL.  ACTUAL/
ASCIZ /UNIT  ERRPC  STREG  ACTUAL/
LASCIZ /UNIT  ERRPC  WERE ARE/
ASCIZ /UNIT  ERRPC  STREG/
ASCIZ /ERRPC ACTUAL EXPECT OR OR/
LASCIZ /UNIT  ERRPC  STREG  (HAN EXPECT ACTUAL/
BYTE O
BYTE 0
BYTE 56
BYTE 0
BYTE 0.0
LIST  BEX

UNITBD,SERRFC, STREG, SGDDAT, $BDDAT,0
UNITBD,$ERRPC, STREG, CHANL , SGDDAT , SPREAD , SBDDAT , 0

UNITBD,$ERRP(C,STREG, $BDDAT 0
UNITBD,$ERRPC,SUNIT,TEMP,0
UN]TBD,$ERRP(C,STREG,O

$ERRPC, $BDDAT ,K60,k20,K340,0
UNITBD,$ERRP( ,STREG, CHANL , $GDDAT ,$8DDAT,{

AByre 0,0,0.0.0.0.0,0




sy —

S 3

— AA\AF\A’\AAA/\A’\A’\A’\AAAAAAAAAAAAAAF\’\’\I\A‘\‘\’\A’\A‘\A b S WP -\f\h/\f\r\ﬁf\ﬁ
— oh e e b ted d P emd e el b b el ) el ed P b el d —D ) b —b B —D J—J—LJ—J—J—LJ—Jnhﬂ—J—LJ—‘_LJ—J—LA—J_LJ_J—LAhJ_“m

T N N N N N M N Nl e N N N Nl N Nl e N N il N N W i N el Sl N i e Nl N Nl Nl Nl N il N Nl St Nt S it N Nt S N o el N N T s et e B

PN

040422
040424
040426
040430

0460470
040474
040502
040510
040516
040524
040530
040536

040540
040544
040550
040554
040556
040562
040566
040570
040574
040600
040602
040610

040612
040612
040620
040622

000000
000000
000000
000040
040470

005037
012737
013737
012737
012737
005777
012777
000207

1177466
042716
021627
00100/
104401
004737
005726
000137
021627
001004
022737
001500

022737
001004
104401
005726
000451
021627
001021
005077

040422
040430
0460424
040540
000200
140416
000100

140402
177600
000003

041710
040470

001634
000007

000176

000040

0461704

000023
140300

-8 MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-auG=77 10:35

040424
040426
000060
000062

140406

001140

040422
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TTY INPUT ROUTINE

LSBTTL  TTY INPUT ROUTINE

e 2222222222222 2R RRRRR Rl dR iR SRR R RENEERNRNERSHEH:]

.ENABL LSB

$TKCNT: WORD O J;NUMBER OF [TEMS IN QutUE
$TKQIN: .wORD O ;o INPUT POINTER

$TKQOUT: .WORD O ;. 0UTPUT POINTER

$TKQSRT: .BLKB 32. ;:TTYy KEYBOARD QUEUE
$TKQEND=,

J*TK INITIALIZE ROUTINE
J*THIS ROUTINE witL INITIALIZE THE 7Ty kEYBOARD INPUT QUEUE
;*SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD [NTERR(IPT

“wCALL :

e JSR PC,STKINT

“e RE TURN

$TKINT: CLR $TKCNT ::CLEAR COUNT OF ITEMS IN QUEUE

MO\ #STKQSRT ,$TKQIN ;;MOVE THE STARTING ADDRESS OF THE
MOV $TKQIN,S$TKQOUT ,;QUEUE INTO THE INPUT & OUTPUT POINTERS.
MOV #STKSRV ,a#TKVEC ;;INJTIALIZE THE KEYBOARD VE(TOR
MOV #200.TKVEC+2 ;' BR'" LEVEL 4

TST a$TkB ;-CLEAR DONE FLAG
MOV #100,a87KS ;ENABLE TTY KEYBOARD INTERRUPT
RTS P J;RETURN TO CALLER

;*TK SERVICE ROUTINE

;*THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

;*BY READING THE C(HARACTER FROM THE INPUT BUFFER AND PUTTING

;=17 IN THE QUEUE.

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

$TKSRV: MOVB a$TKB, - (SP) JiPICKUP THE CHARA(TER
BIC #-C177,(SP) S STRIP THE JUNK
(mMP (SP) 43 ;0I1S 1T A CONTROL €2
BNE 1% ;JBRANCH IF NO
TYPE LOCNTLC . TYPE A COMTROL-C (*O
JSR PC,$TKINT JJINIT THE KEYBOARD
TST (SP) + ;o CLEAN UP STAC(CK
JMP BEG? ;. CONTROL C RESTART

1%: (MpP (SP) 47 ;1S IT A CONTROL G?
BNE 2% J:BRANCH [F NO
(MP #SWREG, SWR ;1S SOFT-SWR SELECTED
BEQ 6% ;:G0 TO SWR (HANGE

2%:
CMP #32..8TK(CNT ;1S THE QUEUE FuLL?
BNE 3 ;;BRANCH [F NO
TYPF JSBELL JJRING THE TTY BELL
TST (SP)+ JJCLEAN CHARACTER OFF OF STA(K
BR 5% JEX]T

i%. (MP (SP) , 423 ;21S IT A CONTROL-S?
BNE 32% :;BRANCH [F NO

(LR a$TKS ;:DISABLE TTY KEYBOARD [NTERRUP™ >

SEQ 0109
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JMNAB P11 08-AUG-79 10:35 TTY INPUT ROUTINE SEQ 0110
(1) 0606464 005726 ST (SP)+ . :CLEAN CHAR OFF STACK
(1) 06064k 105777 140272 218 ISTB a$TKS ::WAIT FOR A CHAR
(1) 060652 100375 BPL 31s ::LOOP UNTIL ITS THERE
1) 060654 1177646 140266 MOVR  a$TkB,-(5P) S GET THE CHARACTER
(1) 040660 042716 177600 BIC R C177,(SP) SIMAKE IT 7-BIT ASCII
(1) 0460664 022627 000021 (mP (SP)+, l21 ;:1S IT A CONTROL=-Q?
(1) 060670 001366 BNE 318 ;;BRANCH IF NO
(1) 060672 012777 000100 140744 MOV #100,a8TkS :REENABLE TTY KEYBOARD INTERRUPTS
(1Y 040700 000002 RT] ,,RETURN
(1) 0640702 005237 040422 32%: INC $TKCNT ::COUNT THIS CHARACTER
(1) 060706 021627 000140 (MP (SP) . #140 ::1S IT UPPER CASE?
(1) 040712 002405 BLT 43 *:BRANCH IF YES
(1) 040714 021627 000175 (MP (SP) 4175 :21S IT A SPECIAL CHAR?
(1) 040720 003002 BGT 48 “:BRANCH IF YES
(1) 040722 042716 000040 BIC #60, (SP) JIMAKE IT UPPER CASE
(1) 040726 112677 1177472 6% MOVR (SP)+,33TKQIN ;;AND PUT IT IN QUEUE
(1) 0640732 005237 040424 INC $TKQIN JUPDATE THE POINTER
(1) 060736 023727 060626 0460470 (MP  $TKQIN,AS$TKOEND ,,GO OFF THE END? . .
(1) =060764 007003 = -~ "~ = == ° "ONE 5§~ :BRANCH IF NO
(") 0640746 012737 040430 040424 MOV #$TKQSRT, $TK01N RESET THE POINTER
( 1) 040754 000002 5% RTI > RE TURN
(1)
(2) B 2222222323322 3223232322222222233 2234322323223 2022222222 322SR R NS}
(1) S ~SOF TWARE SWITCH REGISTER CHANGE ROUTINE.
(1) ;*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL
(1) ©«SERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP
(M) ;xCALL WHEN OPERATING IN TTY INTERRUPT MODE.
(1) 040756 022737 000176 001140 $CKSWR: CMP #SWREG, SWR ::1S THE SOFT-SWR SELECTED
(1) 040764 001124 BNE 15% SYEXIT IF NOT
(1) 040766 105777 140152 TSTR as$TKS S21S A CHAR WAITING?
(1) 040772 100121 BPL 15% S2IF NOT, EXIT
(1) 040776 117746 140146 MOVB 3$TkB,~(SP) LLYES
(1) 041000 042716 177600 BIC #~C177.(SP) CIMAKE IT  7-BIT ASCII
(1) 0410064 021627 000007 CMP (SP) 47 2:1S IT A CONTROL=G?
(1) 041010 001300 BNE 2% ;00F NOT, PUT IT IN THE TTY QUEUE
(}; S:AND EXIT
(
(2) BE 2342223320233 3223232322223222323223223802342343203232232332332232323223232323022032 ¢
(1) “«CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
(1) *«ROUTINE OR FROM THE SOF TWARE SWITCH REGISTER TRAP CALL. AS A RESULT GF A
(1) S «CONTROL-G BEING TYPED. AND THE SOF TWARE SWITCH REGISTER BEING SELECTED.
(1) 041012 123727 001134 000001 6%: (MPB SAUTOR, 41 ::ARE WE RUNNING IN AUTO-MODE >
(1) 041020 001674 BEQ 2 *:BRANCH IF YES
(1) 041022 005726 TST (SP)+ ;:CLEAR CONTROL-G OFF STACK
(1) 041024 004737 040470 JSR PC,$TKINT J;FLUSH THE TTY INPUT QUEUE
(1) 041030 005077 140110 ) (LR as$TKS S DISABLE TTY KEYBOARD INTERRUPTS
<;§ 041034 112737 000007 001135 MOVR #1,$8INTAG S SET INTERRUPT MODE INDiCATOR
(
(1) 041042 106401 061722 TYPE L$CNTLG ;:ECHO THE CONTROL-G (*G)
(1) 041046 104401 041727 $GTSWR: TYPE , SMSWR ::TYPE CURRENT CONTENTS
(2) 041052 013746 000176 MOV SWREG, - (SP) ::SAVE SWREG FOR TYPEQU!
(2) 041056 1046402 TYPOC ::GO TYPE--OCTAL ASCII(ALL DIGIT:
(1) 041060 104401 041740 TYPE CSMNEW J:PROMPT FOR NEW SWR
(1) 041064 005046 108 : (LR =(SP) **CLEAR COUNTER
(1) 041066 005046 (LR -(SP) ,,THE NEW SWR
(1Y 041070 105777 140050 7% : TSTR a$TkS *(HAR THERE>




(VMNA-8 MNCAD/MNCAM/MNCAG DIAGNOSTIC
P11 08-AUG- 79 10:35

CVMNAB

N vt N N N N N N N e e N N N Y M N N N N N N N N N N N N N N N N N N N N N N N N N Nl N N N N N Nt Nl N Nl N Sl Sl N o

L T e e e T W N P N R e T T T N R e T T e N N T T T T T N N N I N N e e T e W S W N e W P N
—J—J—‘N—‘—l—‘—l—-‘—h-—‘—d—‘_‘—l—l — md ek ——h ——d — — b O emd ad cond ed nd ad e d =D d d d ed d cd =D D ored ol h o d e i e ol e =D D

041074
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100375

117746
042716

021627
001015
104401
062706
123727
001003
012777
000137

021627
001005
104401
062706
000737

021627
001022
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

140044
177600

000003
061710
000006
001135
000100
001634
000025

061745
000006

000015
0000N¢
000002
00000¢
001165
001135
000100

043372
000060

000067

000060
000002

000002
177776

001164

000001
1460002

137730

000001
137706
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TTY INPUT ROUTINE

9% :

c0%:

10%:

17¢:

18%:
.DSABL

BPL

MOVB
BI(

(MP
BNE
TYPE
ADD
(MPB
BNE
MOV
JMP

(MP
BNE
TYPE
ADD
BR

(MP
BNE
TST
BEQ
MOV
ADD
TYPE
(MPS
BNE
MOV
RT]
JSR
(MP
BLT

LSB

7$

a$TKB,~-(SP)
#°C177, (SP)

(SP) &3

9%

LSCONTLC
#6,SP
SINTAG. 21
8%
#100,38TKS
BEG?

(SP) 425
10%
LSCNTLU
#6,SP
19%

(SP) ,#15
16%

4 (SP)

1%

2(SP) ,aSwR
#6,SP
LSCRLF
SINTAG. 4
15%
#100,a87KS

PC,STYPEC(
(SP) , 460

#60, (SP) +
2(SP)

17%

(SP)

(SP)

(SP)
2(SP)
=2(SP), (SP)
’$

. SQUES
20% -

&2 PAGE 69-2
SE0 0111

;o 1F NOT TRY AGAIN

;.PICK UP CHAR
JJMAKE [T 7-BIT ASCII

;IS IT A CONTROL-(C?

;;BRANCY [F NOT

;e YES, ECHO CONTROL-C (*()

;. CLEAN UP STACK

:cREENABLE TTY KEYBOARD INTERRUPTS?
;;BRANCH IF NO

JJALLOW TTY KEYBOARD INTERRUPTS

.. CONTROL-C RESTART

;21S IT A CONTROL-U?
:JBRANCH [F NOT

;oYES, ECHO CONTROL-U (*W)
;o IGNORE PREVIOUS INPUT
:2LET'S TRY IT AGAIN

:JIS IT A <CR>?

:;BRANCH IF NO

:;YES, IS IT THE FIRST (HAR?
;;BRANCH IF YES

;:SAVE NEW SWR

..CLEAR UP STACK

:;ECHO <CR> AND <LFf>
;;RE-ENABLE TTY KBD [NTERRUPTS?
;JBRANCH IF NOT

:;RE~ENABLE TTY KBD INTERRUPTS
;JRETURN

;JECHO CHAR

::CHAR < 07

:sBRANCH [F YES

J:CHAR > 7?

;;BRANCH IF YES

;2STRIP-OFF ASCII

;1S THIS THE FIRST (HAR
::BRANCH IF YES

::NO, SHIFT PRESENT

;. CHAR OVER T0O MAKE

S, ROOM FOR NEW ONE.
;oKEEP COUNT OF (HAR

;.SET IN NEW (CHAR

;.GET THE NEXT ONE

2o TYPE 2<CR><LF>

;o SIMULATE CONTROL=-U

';tttilt.tt...tt!l"!t‘..t!i.I."!!...I‘.".t.l'."l.!l.'.t.t"l'

TeTHIS ROUTINE wiLL INPUT A SINGLE CHARACTER FROM THE T7Y

;o(CALL:

RDCHR

J.GET A (HARACTER FROM THE QuUEUE




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

MACYTT 30G(1C063)

1
08-AUG-79

9
10:42 PAGE 69-3

CVMNAB. 08-AUG=79 10:35 TTY INPUT ROUTINE SEQ 0112
(1) o RETURN HERE ;. CHARACTER IS ON THE STA(K
(1) J ;.WITH PAR]TY BIT STRIPPED OFF
(N
(1)
(1) 041320 011646 $RDCHR: MOV (SP),=~(SP) ;:PUSH DOWN THE PC AND
(1) 041322 016666 000004 000002 MOV 4(SP),2(SP) ::THE PS
(1) 041330 005066 000004 CLR 4(SP) ;:GET READY FOR A (HARACTER
(2) 04133% 005046 (LR -(SP) ;2PUT NEW PS ON STACK
(2> 041336 012746 041344 MOV #6468 ,-(SP) JJPUT NEW PC ON  STACK
(2) 041342 000002 RT] ;;POP NEW PC AND PS
(2) 061344 664%:
(1) 061344 005737 040622 1%: TST $TKCNT JsWAIT ON A (CHARACTER
(1) 0461350 001775 BEQ 1%
(1) 041352 005337 040422 DEC $TKCNT ;DECREMENT THE COUNTER
(1) 0461356 117766 177044 000004 MOvB a$TKQOUT ,4(SP)  ;.GET ONE CHARAC(CTER
(1 061364 005237 040426 INC $TKQOUT ;JUPDATE THE POINTER
(1) 041370 023727 040426 040470 (MP $TKQOUT ,#STKQEND ;.;DID IT GO OFF OF THE END?
(1) 0461376 001003 BNE 23 :JBRANCH [F NO
(1) 061400 012737 040430 040426 MOV #STKQSRT ,$TKQOUT ;.RESET THE POINTER
(1) 041406 000002 2%: RT] ; :RETURN
(2) IR AR R A AN NN RN AN R AN AN RN AN A AN AR RN AR R AR AR AANN AR AR R AN AN AN AN
(1) STHIS ROUTINE WIL. INPUT A STRING FROM THE TTVv
(1) ;*CALL:
(1) S RDL IN ;2INPUT A STRING FROM THE TTY
(1) o RETURN HERE : :ADDRESS OF F]RST (HARACTER WILL BE CN THE STA(K
(}) X ;:TERMINATOR WILL BE A BYTE OF ALL 0'S
(1)
(1) 0461 010346 $RDL IN: MOV R3,-(SP) :;SAVE R3
(1) 041 005046 CLR -(SP) ;;CLEAR THE RUBOUT KEY
(1) 04 012703 041644 1%: MOv ASTTYIN,.R3 ;:GET ADDRESS
(1) 041 022703 041704 % ¥ 0, o #ETTYIN+S2. . ;;BUFFER FULL?
(1) 041 101456 BLOS (3 ;;BR IF YES
(1) 041426 104411 RDCHR ;:G0 READ ONE CHARACTER FROM THE TTY
(1) 061430 112613 MOVR (SP) +,(R3) ;:GET CHARACTER
(1) 041432 122713 000177 10%: CMPR #177,(R3) 2:1S IT A RUBOUT
(1) 041436 001022 BNE 5% ;:BR IF NO
(1) 0414460 005716 7ST (SP) ::1S THIS THE.FIRST RUBOUT? . . . ) L. _
(1) 041442 001007 BNE 6% JJBR IF NO v
(1) 0461444 112737 000134 041642 MOvB ”'\,9% ;:TYPE A BACK SLASH
(1) 041452 104401 041642 TYPE ,9%
(1) 041455 012716 177777 MOV 2=-1,(SP) ;:SET THE RUBQUT KEY
(1) 041462 005303 6% : DEC R3 JJBACKUP BY ONE
(1) 061464 (20327 041644 (MP RI #STTYIN ::STACK EMPTY?
(1) 041470 103434 BLO ‘3 ;:BR IF YES
(1) 041472 111337 041642 MOvVB (R3),5% JISETUP TO TYPEOUT THE DELETED (HAR,
(1) 041476 104401 041642 TYPE ,9% ::G0 TYPE
(1) 000746 BR Py ;:GO READ ANOTHER (HAR.
(1) 0415064 005716 5%: TST (SP) ;sRUBOUT KEY SET?
(1) 0461506 001406 8EQ I 3 ;:BR IF NO
(1) 041510 112737 000134 041642 MOVA n',9% ;;TYPE A BACK SLASH
(1) 041516 104401 041642 TYPE ,9%
(1) 061522 005016 (LR (SP) ;;rLEAR THE RUBOUT KEY
(1) 041524 122713 000025 ks ¥ (P8 #25,(R%) ;IS CHARACTER A (TRL U?
(1) 041530 001003 BNE 8s BR IF NO
(1) 041532 104401 (417158 TYPE JSONTLL :TYPE A CONTROL ‘U
(") 041536 000726 B8R ik $ ..Go START OVER

™
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CVMNAB.P11 08-AUG=-7S 10:35 TTY INPUT ROUTINE SEQG 0113
(1) 041540 122713 000022 8%: (MP8 #22,(R3, ;1S CHARACTER A ""“R'7
(1) 041544 0010M 8NE s ;;BRANCH IF NO
(1) 041546 105013 C(LRB (R3) ;JCLEAR THE (HARACTER
(1) 041550 104401 001165 TYPE LSCRLF :;TYPE A 'CR' £ “LF"
(1) 041554 104401 041644 TYPE LSTTYIN ;. TYPE THE INPUT STRING
(1) 0461560 000717 B8R ’$ ;.60 PICKUP ANOTHER (HACTER
(1) 0641562 104401 001164 % TYPE LSQUES ::TYPE A '
(1) 041566 000712 BR 1$ ;. CLEAR THE BUFFER AND LOOP
(1) 0641570 111337 041642 3%: MOVR (R3).9% ;;ECHO THE CHARACTER
(1) 041574 104401 0641642 TYPE .93
(1) 041600 122723 000015 CMPS #15,(R3)+ ;s CHECK FOR RETURN
(1) 047604 001305 BNE 23 :2LO0OP IF NOT RETURN
(1) 041606 105063 177777 CLRB -1(R3) :;CLEAR RETURN (THE 15)
(1) 041612 104401 001166 TYPE LSLF ;;TYPE A LINE FEED
(1) 041616 005726 TST (SP)+ ;;CLEAN RUBOUT KEY FROM THE STA(CK
(1) 041620 012603 MOV (SP) + ,R3 JRESTORE R3
(1) 041622 011646 MOV (SP) ,=-(SP) :cADJUST THE STACK AND PUT ADDRESS OF THE
(1) 041624 016666 000004 000002 MOV L(SP) ,2(SP) D FIRST ASCII CHARACTER ON IT
(1) 041632 012766 041644 000004 MOV HSTTYIN,L(SP)
(1) 041640 000002 RTI ; ¢RETURN
(1) 041642 000 9% : BYTE 0 ;;STORAGE FOR ASCil! CHAR, TO TYPE
(1) 041643 000 .BYTE (0 ;¢ TERMINATOR
(1) 041644 000040 $TTYIN: .BLKB 32, :;RESERVE 32. BYTES FOR TTY INPUT
(1) 0461704 177607 Q00377 $BELL: JASCIZ <207><377><377> ;:CODE FOR BELL
(1) 041710 0641536 0CS015 000 SCNTLC: .ASCIZ /~C/<15<i2> ;s CONTROL *'C'’
(') 0617215 136 006525 000012 SCNTLU: .ASCIZ /*U/<15><12> ;;CONTROL "V
(1) 041722 043536 005015 000 S$CNTLG: .ASCIZ /*G/<15><12> ;:CONTROL ''G"'
(1) 0461727 015 051412 051127 $MSWR: L_ASCIZ <15><12>/SWR  /
(1) 0461734 036440 000040
(1) 041740 020040 042516 020127 SMNEW: .ASCIZ / NEW  /
1) 041746 020075 000
1 04641752 .EVEN

P |

W W W w
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READ AN CCTAL NUMBER FROM THt TTY

.SBITL READ AN OCTAL NUMBER FROM THE TTY

()
(M

”~~~
o }
S

061752 011646

041754 016666 000004 000002
041762 010046

041764 010146

061766 010246

041770 104412

041772 012600

041774 005001

041776 005002

042000 112046

042002 001412

006301

042006 006102

042010 006301

042012 006102

042014 006301

042016 006102

042020 042716 177770
042024 062601

042026 000764

042030 005726

042032 010166 000012
042036 010237 042052
042042 012602

042044 012607

042046 012600

042050 000002

042052 000000

e N W e T W N W T T Tt Tt R W e N N R Y e R e R el e e e )
— D AN NN = b b ad d —d h e e e d d ) d e d d b (AN N D b d b b D
N N Nt Nt e Nt Nt N Nt N Nl Nt N Nt Nl N Nl Nt o Nt Nt St St St s St st i Sttt nat Nt ud

3 3382222422382 R2RRA2RARRARRRRSRRRRAARERRRRRRRRRARARRARRRRNRR D]

$*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
:*CHANGE [T TO BINARY,

JrCALL:

M RDOCT . ;READ AN OCTAL NUMBER
;. RETURN HERE ;:LOW ORDER BITS ARE ON TOP OF THE STA(K
. * ;sHIGM ORDER BITS ARE IN $HIOCT
$RDOCT: MOV (SP) ,-(SP) . :PROVIDE SPACE FOR THE
MOV 4(SP) ,2(SP) ;o INPUT NUMBER
MOV RO,=(SP., JsPUSH RO ON STACK
MOV R1,-(SP) JsPUSH R1 ON STACK
MOV RZ.,=(SP) JsPUSH R2 ON STACK
1%: RDL IN s sREAD AN ASCIZ LINE
MOV (SP)+ ,R(C ::GET ADDRESS OF 1ST (HARA(TER
(LR R1 ;:CLEAR DATA WORD
CLR R2
2%: MOVB (RO)+,=-(SP) ;.PICKUP THIS (CHARA(CTER
BEQ 3% ;o IF ZERO GET QuT
ASL R1 K P
ROL RC
ASL R1 M 72
ROL RZ
ASL R1 ;%8
ROL RZ
BIC #C7,(SP) ;oSTRIP THE ASCII JUNK
aApD (SP)+ R ::ADD IN THIS DIGIT
BR g 3 .. LO0P
3%: TST (SP)+ ;s CLEAN TERMINATOR FROM STA(K
MOV R1,12(SP) ;sSAVE THE RESULT
MOV R2,$HIO(CT
MOV (SP)+ ,R? :;POP STACK INTO R?
MOV (SP)+ ,R1 ;;POP STACK INTO R1
MOV (SP)+ R0 ;JJPOP STACK INTO RO
RT] :JRETURN
$HIOCT: .WORD 0 ::HIGH ORDER BITS GO HERE

SEQ 0114

P SR PR SR . SED S PR TR FUL FUR FUU PR FUR PR SO FUN PR FUR SO FOR TR SEn o PR AR AR T e B e T e e e E T T T T e T e B W B B Ee B e B W e W e e
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CVMNAB.P11 08-AUG-79 10:35 SCOPE HANDLER ROUTINE SEQ 0115
37?5 .SBTTL SCOPE HANDLER ROUTINE
(1
(2) e 2233223320080 322022 2RdR2f R 22 R20Ri22R2RR2RddRR X2 ]
1) :*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
(1) :«AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
(1, *«AND LOAD THE ERROR FLAG (SERFLG) IN1O DISPLAY<15:08>
P ;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
(1) ;*SW14=) LOOP ON TEST
(1) DeSW11=1 INHIBIT ITERATIONS
M ;*SW09=1 LOOP ON ERROR
(1) :*SWOB=1 LOOP ON TEST IN SWR<7:0>
(1) s*CALL
(1) o SCOPE ;:SCOPE=]O0T
(M)
(1) 042054 $SCOPE :
(1) 04205« 104410 CKSWR ;;TEST FOR (HANGE IN SOF T-SWR
(1) 042056 032777 040000 137054 18: BIT #BIT14,3SWR ;;LOOP ON PRESENT TEST?
(1) 042064 0011714 BNE $OVER 2.YES IF SW14=1
(1) JMRRANSTART OF CODE FOR THE XOR TESTERANANAN
(1) 042066 000416 $XTSTR: BR 6% ;. 1F RUNNING ON THE "XOR'" TESTER (HANGE
) 2;THIS INSTRUCTION TO A "NOP' (NOP-240)
(1) 042070 013746 000004 MOV a#ERRVEC ,-(SP) ;.SAVE THE CONTENTS OF THE ERROR VECTOR
(1) 042074 012737 042114 000004 MoV #58 ,A7ERRVEC ;. SET FOR TIMEOUT
(1) 042102 005737 177060 TST a#i/7060 ;;TIME OUT ON XOR?
(1) 042106 012637 000004 MOV {SP) + @#ERRVEC ;,RESTORE THE ERROR VECTOR
(1) 042112 000463 BR $SVLAD ;.60 TO THE NEXT TEST
(1) 042114 022626 5%: (€ (SP)+,(SP)+ ;;CLEAR THE STACK AFTER A TIME OUT
(1) 042116 012637 (00004 MOV (SP)+ ,a#ERRVEC ;;RESTORE THE ERROR VECTOR
(1) 042122 000423 BR 7$ :;LOOP ON THE PRESENT TEST
(1) 042124 6% #ANANEND OF CODE FOR THE XOR TESTER#####
(1) 042126 032777 000400 137006 BIT #B1TO8,aSWR ;LOOP ON SPEC. TEST?
(1) 042132 001404 BEQ 2% BR IF NO
(1) 042134 127737 137000 001102 (MPR ASWR,STSTNM JON THE RIGHT TEST? SWR<7.0>
(1) 042142 001465 BEQ $OVER ;BR IF YES
(1) 042144 105737 001103 2%: 1ST8B SERFLG ;;HAS AN ERROR OCCURRED?
(1) 042150 001421 BEQ 3s ;;BR IF NO
(1) 042152 123737 001115 001103 (MPB SERMAX,SERFLG  ;;MAX, ERRORS FOR THiI5 TEST OCCURRED?
(1) 042160 101015 Bhl 3% ;.BR IF NO
(1) 042162 032777 001000 136750 81T #1709, 8SWR ;;LOOP ON ERROR?
(1) 042170 001404 BEQ 43 ;.BR IF NO
(1) 042172 033737 001110 001106 7%: MOV $LPERR,$LPADR  ;;SET LOOP ADDRESS TO LAST SCOPE
(1) 042200 000446 BR $CVER
(1) 042202 105037 001103 4%: CLRB SERFLG ;. JERO THE ERROR FLAG
(1) 042206 005037 001160 CLR STIMES ;;CLEAR THE NUMBER OF ITERATIONS TO MAKE
(1) 042212 000415 BR 1$ ;oESCAPE TO THE NEXT TEST
(1) 042216 032777 004000 136716 3%: BIT #81T11,aSWR ;. INHIBIT JTERATIONS?
(1) 042222 001011 BNE 13 ;:BR IF YES
(1) 042224 005737 001176 TST $PASS "IF FIRST PASS OF PROGRAM
(1) 042230 001406 BEQ 13 ;) INHIBIT ITERATIONS
(1) 042232 005237 001104 INC SICNT : INCREMENT ITERATION COUNT
(1) 042236 023737 001160 001104 CMP STIMES,S1CNT .(HECK THE NUMBER OF ITERATIONS MADE
(1) 042244 002024 BGE $OVER ::BR IF MORE ITERATION REQUIRED
(1) 0462246 012737 000001 C01104 1$: MOV #1,81CNT sJREINITIALIZE THE ITERATION COUNTER
(1) 042254 013737 042332 001160 MOV SMXCNT,STIMES ;. SET NUMBER OF JTERATIONS TO DO
(1) 042262 105237 001102 $SVLAD: [N(B $TSTNM ;s COUNT TEST NUMBERS
(1) 042266 113737 001102 001174 MOVB $TSTNM, STESTN  ;;SET TEST NUMBER [N APT MA]{BOX

. swm s PO AR
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042274
042300
042304
042310
042316
042324
042330
042332
042334
042342
042350
042356
042362
042364
042370
042372
042374

042376
042376
042400
042404
042410
042412
042420
042424
042430
042436
042444
042452
042456
042460
042464
042464
042472
042474
042502
042506
042507
042510
042512
042516
042520
042522

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

000

000
000777
005777
100002
000000
104410

001106
001110
001162
000001
001102
001106

001562
001562
000000
042372

001564

042334
001103

001102
001112
001116
000002
136454
020000

042566
001165

000001

001114
043704

136422

001115
136616

001560
042372
001564

001210
042506

M9
MACYT1 30G(1063) 08-AUG-79 10:

SCOPE HANDLER ROUTINE

$OVER:

$MXCNT :
WHICHV:
WH]CHU:

10%:

11%:
12%:
.SBTTL

MOV
MOV
CLR
MOVB
MOV
MOV
RT]
2000.
BIS
MOV
MOV
ASR
BEQ
INC
BR

0
RTS

«SP) ,$LPADR
(SP) ,$LPERR
SESCAPE

#1, SERMAX
$TSTNM, aDISPLAY
$LPADR, (SP)

MASKNM ,BADUNT
MASKNM, 118
#0,UNITBD

11$

12%

UNITBD

108

PC

ERROR HANDLER ROUTINE

42 PAGE 71-1
SEQ 0116

.. SAVE SCOPE LOOP ADDRESS

;. SAVE ERROR LOOP ADDRESS

;2CLEAR THE ESCAPE FROM ERROR ADDRESS
;JONLY ALLOW ONE(1) ERROR ON NEXT TEST
;:DISPLAY TEST NUMBER

;:FUDGE RETURN ADDRESS

;sFIXES PS

JoMAX. NUMBER OF [TERATIONS

;SET CURRENT UNIT INTO BAD FlELD

JGET CURRENT UNIT

;PRIME THE VALUE

s CONVERT

;BR WHEN DONE

;BUMP POINTER

JEXIT

':wttittﬁﬁiﬁ*ﬁ*t*ﬁﬁ*ﬁtiﬁ*t'i**tiit*ﬁttt*ittttttttttitltttttttitti

;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL

;*AND GO TO S$ERRTYP ON ERROR
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;*SW15=1
:*xSW13=1
;*SW09=1
;*CALL

$ERROR :

’$:

20%:

21s:

22%:
2%:

ERROR

CKSWR
JSR
INCB
BEQ
MOV
INC
MOV
SuB
MOVR
BIT
BNE
JSR
TYPE

(MPS
BNE
MOVB
JSR
.BYTE
.BYTE
BR
TST
B8PL
HALT
CKSWR

HALT ON ERROR

INHIBIT ERROR TYPEOUTS

LOOP ON ERROR

N : :ERROR=

PC,WHICHYV
SERFLG

’$
$TSTNM,aD]SPLAY
SERTTL

(SP) ,$ERRP(
#2,$ERRP(C
ASERRP(,SITEMB
#8IT13,aSWR
208

P(,SERRTYP

. $CRLF

;:PTENV,SENV
SITEMB,21%
PC,SATY4

0

0

22%

aSWR

3%

EMT AND N=ERROR ITEM NUMBER

;. TEST FOR CHANGE IN SOF T-Swk

s INDICATE BAD UNIT
;.SET THE ERROR FLAG
;J;DON'T LET THE FLAG GO TO ZERO
;:DISPLAY TEST NUMBER AND ERROR fLAG
;o INC THE ERROR COUNT
. ;GET ADDRESS OF ERROR INSTRUCTION

;:STRIP AND SAVE THE ERROR ITEM CODE
;;SKIP TYPEQUT IF SET

;:SKIP TYPEQUTS

;.60 TO USER ERROR ROUT INE

. sRUNNING IN APT MODE

;:NO,SKIP APT ERROR REPORT

J;SET ITEM NUMBER AS ERROR NUMBER
. sREPORT FATAL ERROR TO APT

;:APT ERROR LOOP

;oHALT ON ERROR

J:SKIP IF CONTINUE

JsHALT ON ERROR!

;:TEST FOR CHANGE [N SOF T-Swk

—_— o~ . — o— . S S . S . P~ s P S e P g g P g g g~ —
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042524
042532
042534
042540
042544
042546
042552
042552
042560
042562
042564
042564

032777
001402
013716
005737
001402
013716

022737
001001
000000

000002

104401
010046
005000
153700
001004

013746

104402
000445
005300
006300
006300

013146

001000

001110
001162

001162
027164

001165

001114

001116

001252
042640

001165
042656

001165

136406

000042

MACY1T 30G(1063)

N
08~AUG~79

ERROR HANDLER ROUTINE

3%

(%

5%.

6%:

BIT
BEQ
MOV
TST
BEQ
MOV

CMP
BNE
HALT

RTI

2%1709,BSUR
$LPERR, (SP)
$ESCAPE

5%

$ESCAPE, (SP)

H#SENDAD , a4 2
6%

L4

9 .
10:42 PAGE 71=2

; ;LOOP ON ERROR SWITCH SET?
;;BR IF NO
; FUDGE RETURN FOR LOOPING

;;CHECK FOR AN ESCAPE ADDRESS
;+BR ]F NONE
;JFUDGE RETURN ADDRESS FOR ESCAPE

;cACT=11 AUTO-ACCEPT?
; :BRANCH IF NO

; JYES

.RETURN

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

.'"t*tttt*iit**til’tttttttﬁttttt.ﬁlﬁtﬁtittttitt*tttt*tttﬁttttttttit

;*THIS ROUTINE USES THE
;*ERROR IS TO BE REPORTED.

“'ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
IT THEN OBTAINS, FROM THE "ERROR TABLE'' (SERRTB),

;*AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.,

$ERRTYP:

1%:

e X
3%:

4%
5%:

6%:

’$:

TYPE
MOV
CLR
BISB
BNE

MOV

TYPOC
BR
DEC
ASL
ASL
ASL
ADD
MOV
BEQ
TYPE
. WORD
TYPE
MOV
BEQ
TYPE
. WORD
TYPE
MOV
MOV
BEQ
MOV
TST8
BNE
MOV
TYPOC
BR

MOV

. SCRLF
RO,~(SP)

RO
?:SITEPB.RO

$ERRPC(,~(SP)

108

RO

RO

RO

RO
H#SERRTB RO
(RO)+,28
3%

0

.SCRLF
(RO)+,49
5%

0

.$CRLF
R1,-(SP)
(RO)+ ,R1

9%

(RO)+,R0
(RC)+

7%
a(R1)+,-(SP)

8%
d(R1)+ -(SP)

: ' 'CARRIAGE RETURN'' & "LINE FEED"’
; s SAVE RO

;.PICKUP THE ITEM INDEX
;o 1F ITEM NUMBER IS ZERO, JUST

LI TR T TP B S I

;TYPE THE PC OF THE ERROR
;SAVE SERRP(C FOR TYPEOUT

; ERROR ADDRESS
;260 TYPE~-OCTAL ASCII(ALL DIGITS)

:GET QUT
:ADJUST THE INDEX SO THAT IT WILL
: WORK FOR THE ERROR TABLE

;- FORM TABLE POINTER

;PICKUP 'ERROR MESSAGE'" POINTER
;SKIP TYPEQUT IF NO POINTER

:TYPE THE 'ERROR MESSAGE''

;"ERROR MESSAGE'' POINTER GOES HERE
;'CARRIAGE RETURN'' & "LINE FEED'’
;PICKUP ‘DATA HEADER'' POINTER
;SKIP TYPEOUT [F O

;:TYPE THE 'DATA HEADER'’

®es & - L] L] - L]

:"DATA HEADER'' POINTER GOES HERE

;. 'CARRJAGE RETURN'' € 'LINE FEED"'
;- SAVE R1

:;PICKUP 'DATA TABLE'' POINTER
;;BR |F NO DATA TO BE TYPED

; ;PICKUP 'DATA FORMAT'' POINTER

;"OCTAL'' OR 'DECIMAL''

; ;BR IF DECIMAL

;SAVE a(R1)+ FOR TYPEOUT

;.60 TYPE--OCTAL ASCIICALL DIGITS)

;:SAVE a(R1)+ FOR TYPEOUT

SEQ 0117

— — A — — —— — p— — — {— P — — P P f— P gt
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P11

042710
042712
042714
042716
042722

042724
042726
042730
042734
042736

104405
005711
001403
104401
000764

012601
012600
104401
000207
020040
042742

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
043114
012716
001626
000002

000000
000776

000000
051200
052122

042736

001165
000

043106
000340

042742
000340

000024
000026

00002¢

000024

000024
000026

040524
020107

MACY11 30G(1063)
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ERROR MESSAGE TYPEOUT ROUTINE

TYPDS :;GO TYPE--DECIMAL ASCII WITH SIGN
8% TST (R1) ;IS THERE ANOTHER NUMBER?
BEQ 9% BR IfF NO
TYPE 118 :TYPE TWO(2) SPACES
8R 6% LOOP
9% : MOV (SP) ¢ ,R? ;;RESTORE R1
108: MOV (SF)+ RO ;;RESTORE RO
TYPE .SCRLF ;:"'CARRIAGE RETURN'' £ 'LINE FEED"'
RTS PC ; sRETURN
11%: .éegél /7 ;. TWO(2) SPACES
.SBTTL POWER DOWN AND UP ROUTINES

SEQ 0118

‘;tQt.tttt"tl"".t"t.."t'...t'i..t..'t'ltl.!tt.t.'ltt."t'.tt

*POWER DOWN ROUTINE

$SPWRDN: MOV ASILLUP,a#PWRVEC ;;SET FOR FAST UP
MoV #3640 ,aNPWRVEC+2 ;;PRIO:7
MOV RO,-(SP) ;2PUSH RO ON STACK
MOV R1.-(SP) ;;PUSH RT ON STACK
MOV R2.=-(SP) ;sPUSH R2 ON STACK
MOV R3.-(SP) ::PUSH R3 ON STACK
MOV R4 .,-(SP) JJPUSH R4 ON STACK
MOV RS5,-(SP) ;:PUSH RS ON STACK
MoV aSWR,-(SP) J:PUSH aSWR ON STACK
MOV SP ,$SAVR6 ;:;SAVE SP
MOVT HSPWRUP ,a#PWRVE( ;;SET UP VECTOR
HAL
B8R .~ ; JHANG UP

:;*iﬁ*t*ﬁ*tﬁttt'tttttittt't*ttiQttﬁ'tiﬁittttttiittttttttttﬁﬁtttti

.POWER UP ROUT INE

$PWRUP: MOV A#SILLUP,a#PWRVEC ;.SET FOR FAST DOWN
MOV $SAVRG, SP J.GET SP
CLR $SAVR6 J:WAIT LOOP FOR THE T1Y
1%: INC $SAVR6 ;;WAIT FOR THE INC
BNE 1% :;0F WORD
MOV (SP) + ,a3SWR ;;POP STACK INTO aSwR
MOV (SP)+,R5 ;;POP STACK INTO RS
MOV (SP)+ R4 ;:POP STACK INTO R4
MOV (SP)+ _R3 ;;POP STACK INTO R3
MOV (SP)+ ,R2 :;POP STACK INTO R2
MOV (SP)+ R1 ..POP STACK INTO R1
MOV (SP)+,R0O ;;POP STACK INTO RO
MOV dSPURDN SNPWRVEC’ ;:SET UP THE POWER DOWN VECTOR
MOV #340, MPWRVE +2 ::PRIO:?7
TYPE ;;REPORT THE POWER FA]JLURE
$PWRMG: .WORD  PWRMSG ;;POWER FAIL MESSAGE POINTER
MOV (PC)+,(SP) ;;RESTART AT BEGIN
$PWRAD : él;)(l)RD BEGIN ;;RESTART ADDRESS
$ILLUP: HALT ;. THE POWER UP SEQUENCE WAS STARTED
BR .~ ;: BEFORE THE POWER DOWN WAS COMPLETE
$SAVR6: 0 ;;PUT THE SP HERE
PWRMSG: .ASCIZ <200>/RESTARTING AFTER A POWER FAJLURE /

—— ——— - — S e . . . . S S . S S S . S P ——
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(VMNAB . P11 08-AUG=79 10:35 POWER DOWN AND UP ROUTINES SEQ 0119

043130 043101 042524 020122
043136 020101 047520 042527
0643146 020122 040506 046111
0643152 051125 020105 000040

3802
3??; JSRTTL  TYPE ROUTINE
(2) ,'.'lt't.t""..!ttﬁl..i.l‘.t"".t!"'tit.‘.".'.l.'*.l’t‘ttt"*t"i‘tt
) ;*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
(1) ;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
1) :*NOTE: $NULL CONTAINS THE (HARACTER TO BE USED AS THE FILLER CHARACTER.
) °~NOTE2 $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
:}; NO E3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
) 'CALI :
1) ;*1; USING A TRAP INSTRUCTION
i}; :.OR TYPE .MESADR :IMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
1) X TYPE
1) .. ME SADR
0
(1) 043160 105737 001157 $TYPE: TST8 $TPFLG ;1S THERE A TERMINAL?
(1) 043164 100002 BPL 1% ;:BR IF YES
(1Y 063166 000000 HALT ;2HALT HERE IF NO TERMINAL
(1) 043170 000430 BR 1% ;o LEAVE
(1) 063172 010046 1%: MOV RO,~(SP) ::SAVE RO
(1} 043174 017600 000002 MOV al (SP) ,RO :.0ET ADDRESS OF ASCIZ STRING
(1) 043200 122737 000001 001210 CMPB NAPTENV , SENV :JRUNNING [N APT MODE
(1) 043206 00101 BNE 62% ;2NO,GO CHECK FOR APT CONSOLE
(1) 043210 132737 000100 001211 BI1R #APTCZPOOL ,$ENVM ; : SPOOL MESSAGE TO APT
(1) 043216 001405 BEQ 62% ..NO GO CHECK FOR CONSOLE
(1) 063220 010037 043230 MOV RO,61% ;SETUP MESSAGE ADDRESS FOR APT
(1) 063224 004737 0463674 JSR PC,$ATY3 ::SPOOL MESSAGE TO APT
(V) 043230 000000 61%: MWORD O - :MESSAGE ADDRESS
(1) 043232 132737 000040 001211 62%: BITR NAPTCSUP,SENVM :.APT CONSOLE SUPPRESSED
(1) 043240 001003 BNE 60% ::YES,SKIP TYPE QUT
(1) 043242 1112046 °%: MOVB (RO)+,-(SP) :;PUSH CHARACTER TO BE TYPED ONTO STACK
(1) 063244 001005 BNE 43 ;:BR IF IT ISN'T THE TERMINATOR
1) 043246 005726 TST (SP)+ ;o IF TERMINATOR POP IT OFF THE STA(K
(1) 063250 012600 60%: MOV (SP)+ R0 :;RESTORE RO
(1) 043252 062716 000002 3%: ADD #2,(SP) ;;ADJUST RETURN PC
(1) 043256 000002 RTI ; ;RETURN
(1) 063260 122716 000011 4%: CMPB AHT , (SP) JJBRANCH IF <HT>
(1) 0432664 001430 BEQ 8%
(1) 043266 122716 000200 CMPB #CRLF, (SP) ;:BRANCH IF NOT <CRLF>
(1) 043272 001006 BNE 5%
(1) 043274 005726 TST (SP)+ ;2POP  <CR>XLF> EQUIV
(1) 043276 104401 TYPE ;;TYPE A CR AND LF
(1) 043300 001165 $CRLF
(1) 043302 105037 043436 CLRB $CHARCNT ;;CLEAR CHARACTER COUNT
(1) 043306 000755 B8R 2% ;:GET NEXT CHARACTER
(1) 043310 004737 043372 5%: JSR PC,STYPEC ::G0 TYPE THIS CHARACTER
(1) 043314 123726 001156 6%: (MPB SFILLC,(SP)+ 2oIS IT TIME FOR FILLER CHARS.?
(1) 043320 001350 BNE 2% ;oIF NO GO GET NEXT CHAR.
(1) 043322 013746 001154 MOV $NULL .- (SP) ;:GET & OF FILLER CHARS. NEEDED
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VMNAB P11 08-AUG-79 10:35 TYPE ROUTINE SEQ 0120
(1) JoAND THE NULL CHAR,
(1) 043326 105366 000001 7% : DECB 1(SP) ::DOES A NULL NEED TO BE TYPED?
(1) 043332 002770 BLT 63 ::BR IF NO=-=-GO POP THE NULL OFF OF STACK
(1Y 04333 004737 043372 JSR PC,STYPE( ;GO TYPE A NULL
(1) 063340 °05337 043436 DECR $CHARCNT ;:DO NOT COUNT AS A COUNT
(1) 043344 000770 BR 7% ;:LOOP
(1)
<}) ;HOR12ONTAL TAB PROCESSOR
(1)
(1) 06433%6 112716 000040 8% : MOVB ', (SP) ;;REPLACE TAB WITH SPACE
(1) 043352 004737 043372 9% : JSR PC.STYPEC ;:TYPE A SPACE
(1) 043356 132737 000007 043436 BITR #7,$CHARCNT ; :BRANCH [F NOT AT
(1) 043364 001372 BNE 9% ;:TAB STOP
(1) 043366 005726 TST (SP) + ;:POP SPACE OFF STA(K
(1) 043370 000724 BR 23 ::GET NEXT CHARACTER
(1) 043372 105777 135552 $TYPEC: TSTR asTPS ;:WAIT UNTIL PRINTER IS READY
(1) 043376 100375 8PL $TYPEC
(1) 063400 116677 000002 135544 MOVB 2(SP) ,a$TP8 ;:LOAD CHAR TO BE TYPED INTO DATA REG.
(1) 043406 122766 0000?5 000002 (MPB #CR,2(SP) ::1S CHARACTER A CARRIAGE RETURN?
(1) 043414 001003 BNE 18 : :BRANCH IF NO
(1) 043416 105037 043436 CLRR $CHARCNT ::YES==CLEAR CHARACTER COUNT
(1) 043422 000406 BR $TYPEX IEXIT
(V) 043424 122766 000012 000002 1%: CMPR NLF ,2(SP) ;:1S CHARACTER A LINE FEED?
(1) 043432 001402 BEQ $7TYPEX : :BRANCH IF YES
(1) 043434 105227 INC® (PC)+ ::COUNT THE CHARACTER
(1) 043436 000000 $CHARCNT: .WORD 0 ; ;CHARACTER COUNT STORAGE
f}; 043440 000207 $TYPEX: RTS PC
3§?§ .SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

(2) NN AN AR A AN A AN AN A AR AN AAN AT AN AN AR N NA AN RN AAAANNS RN NS

€D :«THIS ROUTINE 1S USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT

(1) :«SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE

(1) :*NUMBER [S POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED

(") :*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

(1) : *REPLACED WITH SPACES.

(") ;*CALL:

(1) ow MOV NUM, - (SP) :;PUT THE BINARY NUMBER ON THE STACK

(}3 o TYPDS ::GO TO THE ROUTINE

(

(1) 0434472 $TYPDS:

(3) 043442 010046 MOV RO,-(SP) ::PUSH RO ON STACK

‘3) 043444 010146 MOV R1,-(5P) ::PUSH R1 ON STACK
(3) 043446 010246 MOV R2,-(SP) :;PUSH R2 ON STACK
(3) 043450 010346 MOV R3,-{SP) ;:PUSH R3 ON STACK
(3) 042652 0105646 MOV RS,~(SP) ;:PUSH RS ON STACK
(1) 043454 012746 020200 MOV #20200,~(SP) ;:SET BLANK SWITCH AND SIGN
(1) 043460 016605 000020 MOV 20(SP) RS ::GET THE INPUT NUMBER
(1) 043464 100004 BPL 1% ;:BR IF INPUT IS POS.
(1) 043466 005405 NEG RS ;:MAKE THE BINARY NUMBER POS.
(1) 043470 112766 000055 000001 MOVR #'~,1(SP) ;:MAKE THE ASCII NUMBER NEG.
(1) 043476 005000 1%: CLR RO ;:IERO THE CONSTANTS INDEX
(1) 043500 012703 043656 MOV #$DBLK ,R3 ;:SETUP THE OUTPUT POINTER
(1) 043504 112723 000040 MOVB  #' (R« S SET THE FIRST CHARACTER TO A BLANK
(1) 043510 005002 2% CLR R2 ::CLEAR THE B(CD NUMBER
(1) 043512 016001 063646 MOV $DTRL (RO) ,R1 ;:GET THE CONSTANT
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(VMNAB.P1) 08-AUG=79 10:3S (ONVERT B 'NARY TO DECIMAL AND TYPE ROUTINE SEQ 0121
(1) 063516 160105 3% SuB R1,R5 ;oFORM THIS BCD DIGIT
1) 043520 002402 B8L? «3 ;:8R IF DONE
(1) 063522 005202 INC RZ ;o INCREASE THE B(CD DIGIT BY 1
(1Y 063524 000774 BR 3
(1) 0643526 060105 4% ADD R1,RS ::ADD BACK THE CONSTANT
(1) 043530 005702 TST RZ ::CHECK IF BCD DIGIT=0
(1) 0463532 001002 BNE 5% ::FALL THROUGH IF O
(1) 043536 105716 TSTR (SP) JoSTILL DOING LEADING 0°'S?
(1) 063536 100407 BM] 7% ::BR IF YES
(1) 063540 106316 5%: ASLB (SP) ;:MSD?
1) 043542 103003 B8(C 6% ;:BR IF NO
(1) 063544 116663 0000C1 177777 MOVR 1(SP) ,=1(R3) ::YES==SET THE SIGN
(1) 043552 052702 000060 6%: BIS #'0,R ;:MAKE THE BCD DIGIT ASCII
(1) 043556 052702 000040 7%: BIS # _RC JIMAKE IT A SPACE [F NOT ALREADY A DIGIT
(1) 043562 110223 MOVR R2,(R3)+ ::PUT THIS CHARACTER IN THE OUTPUT BUFFER
(1) 043564 005720 TST (RO) + ;2 JUST INCREMENT ING
(1) 043566 020027 000010 (MP RO,#10 :;CHECK THE TABLE INDEX
(1) 063572 002746 BLT 23 ::G0 DO THE NEXT DIGIT
(1) 0463574 003002 BGT 8% ::G0 TO EXIT
(1) 043576 010502 MOV RS.R2 ::GET THE LSD
(1) 043600 00Q764 B8R (3 3 ;.60 CHANGE TO ASCII
(1) 04643602 105726 8%: TSTR (SP)+ ;;WAS THE LSD THE FIRST NON-ZERO?
(1) 043604 100003 BPL 9% ;:BR IF NO
(1) 043606 116663 177777 177776 MOVR -1(SP) ,=2(R3) J2YES==SET THE SIGN FOR TYPING
(1) 043614 105013 Q% : CLRR (R3) ;2SET THE TERMINATOR
(3) 043616 012605 MOV (SP)+,RS ;;POP STACK INTO RS
(3) 0643620 012603 MOV (SP) ¢+ ,R3 ;;POP STACK INTO R3
(3) 0463622 012602 MCV (SP)+ ,R? ::POP STACK INTO R2
(3) 04324 012601 MOV (SP)+,R1 ;:POP STACK INTO R
(3) 043626 012600 MOV (SP)+ RO ;sPOP STACK INTO RO
(1) 0643630 104401 043656 TYPE . SDBLK ;2NOW TYPE THE NUMBER
043634 016666 000002 000004 MOV 2(SP) ,4(SP) :;ADJUST THE STA(CK
063642 012616 MOV (SP)+,(SP)
063644 000002 RT] :2RETURN TO USER
043646 023420 $DTRL: 10000.
043650 001750 1000.
0643652 000144 100.
0463654 000012 10.
043656 000004 $OBLK: .BLKW 4

.SBTTL APT COMMUNICATIONS ROUTINE

'.'ltttttﬁ.i*t*ittttﬁﬁttiﬁ.ttiittitﬁ*ﬁtttittttttttttttttittt'iittt

112737 000001 044732 S$ATY1: MOVB #1,8FFLG ;270 REPORYT FATAL ERROR
043674 112737 000001 044130 $SATY3: MOVB #1,8MFLG 270 TYPE A MESSAGE
043702 000403 BR SATY(
063704 112737 000001 044132 $ATYL: MOVB #,$FFLG ;2TO ONLY REPORT FATAL ERROR
043712 SATY(:
0463712 010046 MOV RO,~(SP) :;PUSH RO ON STACK
043714 010146 MOV R1,~(SP) ::PUSH R1 ON STACK
043716 105737 044130 TST8B SMFLG ;sSHOULD TYPE A MESSAGE>
043722 001450 BEQ 5% ;21F NOT: BR
0463724 122737 000001 003210 (MPR NAPTENY, SENV ; ;OPERATING UNDER APT?
043732 001031 BNE 3s ::2IF NOT: BR
043734 132737 000100 001211 BITB HAPTSPOOL , SENVM ; - SHOULD SPOOL MESSAGES®
043742 001425 BtQ 3% ;21F NOT: BR

‘\f\ﬁr\f\t\/\f\'\r\/\f\t\’\’\/\&/\/\Af\f\"\f\f\
[N NI A W S G YT VT e e gy, § P Y e R R e Y I
N et e’ Nt e e et e e N S o S N Y L) N N N N ) N N

043744 017600 000004 MOV @4 (SP) RO ;2GET MESSAGE ADDR.
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T YMNAB P11 08-AUG=79 10:3S APT COMMUNICAT]ONS ROUTINE SEQ 0122
(1) 063750 062766 000002 000004 ADD 82,4 (SP) ::BUMP RETURN ADDR.
(1) 04375, 005737 001170 1$. TST $MSGTYPE ;:SEE IF DONE W/ LAST XMISSION?
1) 063762 001375 BNE 1% ;o 1F NOT: WALT
(1Y 043764 010037 001204 MOV RO, SMSGAD ;JPUT ADDR IN MA]LBOX
(1) 043770 105720 ’%. TSTR (RO) + ;JFIND END OF MESSAGE
(1) 063772 001376 BNE 2%

(1) Q37274 163700 001204 SUB $MSGAD,RO ;:SUB START OF MESSAGE

(1) %4700 006200 ASR RO :;GET MESSAGE LNGTH IN WORDS
(1) 044002 010037 001206 MOV RO, $MSGLGT ;.PUT LENGTH IN MAILBCX

(1} 044006 012737 000004 001170 MOV #4  SMSGT vYPE ::TELL APT TO TAKE MSG.

(1) 0446014 000413 B8R 5%

(1) 0446016 017637 000004 0464042 38: MOV 34 (SP), 4% ::PUT MSG ADDR IN JSR L INKAGE
(1) 046024 062766 000002 000004 ADD #2.4(SP) - -BUMP RETURN ADDRESS
(3) 044032 0137646 177776 MOV 177776,-(SP; S:PUSH 177776 ON STACK

(1) 044036 004737 043160 JSR PC,STYPE ;. CALL TYPE MACRO

(1) 0464042 000000 (% .WORD 0

(1) Q44044 5¢:

(1) 0646046 105737 044132 10%: 1STR $FFLG ; ;SHOULD REPORT FATAL ERROR?
(1) 044050 001416 BEQ 12% ::1F NOT: BR

1) 044052 005737 001210 TST SENV : :RUNNING UNDER APT?

(1) 044056 001413 8EQ 12% ::1F NOT: BR

(1) 044060 005737 001170 11%: ST SMSGTYPE ::FINISPED LAST MESSAGE?

(1) 044064 001375 BNE 1% :2IF NOT: WALT

(1) 044066 017637 000004 001172 MOV a4 (SP) ,SFATAL ;:GET ERROR #

(1) 044074 062766 C00002 00C004 ADD n2,4(5P) ;;BUMP RETURN ADDR.
(1) 044102 005237 001170 INC $MSGTYPE ;:TELL APT TO TAKE ERROR

(1) 044106 105037 044132 12%- CLRB $FFLG ::CLEAR FATAL FLAG

(1) 064112 105037 044131 CLRB SLFLG ;;CLEAR LOG FLAG

(1Y 0464116 105037 044130 CLRB MFLG ;CLEAR MESSAGE FLAG

(3) 0464122 012601 MOV (SP)+,R1 ::POP STACK INTO R1

(3) 0441246 012600 MOV (SP)+_,RQ - :POP STACK INTO RO

(1) 044126 0N0207 RTS PC : :RETURN

1) 064130 0Co SMFiLG: .BYTE O ;IMESSG. FLAG

(1) 0446131 000 $LFLG: .BYTE O ::L0G FLAG

(1) 064132 000 $FFLG: .BYTE O ::FATAL FIAG

(1) 044134 .EVEN

(") 000200 APTSIZE=200

1) 000001 APTENV=001

(1) 000100 APTSPOOL =100

M

000040 APT(SUP=040
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P11 08-AUG=79 10:35 BINARY TO OCTAL (ASCII) AND TYPE SEQ 0123
7 LSBTTL BINARY TO OCTAL (ASCII) AND TYPE
)
) .'"...'."....'....'.'...."'..'...."...'.'..!......."'.'.'..'.'
) ;*TH]S ROUTINE ]S USED TG CHANGE A 16=B]T BINARY NUMBER T0O # 6=DIGIT
) ;*0OCTAL (ASCI]) NUMBER AND TYPE [T,
) ;*$TYPOS~==~ENTER HERE TO SETUP SUPPRESS ZERQOS AND NUMBER OF DIGITS TO TYPE
) ;*CALL:
) ;e MOV NUM, - (SP) ;oNUMBER TO BE TYPED
) S * TYPOS ;o CALL FOR TYPEOUT
) o BYTE N JoN=1 TO 6 FOR NUMBER OF DIGI!S TO TYPE
) i BYTE M “‘M=1 OR 0
) . ;:1=TYPE LEADING ZEROQOS
; * ;. 0=SUPPRESS LEADING ZEROS
) ;2STYPON~=-=-=ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
) ;«$TYPOS OR $TYPOC
) ;*CALL:
- B e a W ene - o™ MOV NLM,-GSQ')‘ - ‘,'.'MER TO BE TypED - : B -
; o TYPON ;o CALL FOR TYPEOUT
; ;*?TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
;*«CALL:
) o MOV NUM, - (SP) :;NUMBER TO BE TYPED
) ;. TYPOC ;oCALL FOR TYPEOUT
)
) 044134 017646 000000 $TYPOS: MOV a(SP) ,~(SP) ;sPICKUP THE MODE
) 064140 116637 000001 044357 MOVB 1(SP) ,$0FILL ;;LOAD ZERO FILL SWITCH
) 0644146 112637 044361 MOVR (SP)+ ,SOMODE+1 ;;NUMBERP OF DIGITS TO TYPE
) 044152 062716 000002 ADD #2,(SP) ;cADJUST RETURN ADDRESS
) 044156 000406 BR $TYPON
Y 044160 112737 000001 044357 $TYPOC: MOVB #,30F]LL ;oSET THE ZERQ FILL SWITCH
) 044166 112737 000006 0446361 MOVR #6,30MODE +1 JoSET FOR SIX(6) DIGITS
) 044174 112737 000005 044356 $TYPON: MOVB #5,80CNT ::SET THE ITERATION COUNT
) 04646202 010346 MOV R3,-(SP) ;:SAVE R3
> 064204 010446 MOV R4 ,~(SP) ; :SAVE R4
) 0446206 010546 MOV R5,-(SP) ::SAVE RS
Y 064210 113704 044361 MOVR S$OMODE +1,R4 ;2GET THE NUMBER OF DIGITS TO TYPE
) 044214 005404 NEG R4
) 044216 062704 000C05 ADD #€ R4 JoSUBTRACT IT FOR MAX. ALLOWED
) 044222 110437 044360 MOVB Ry, $OMODE ;2SAVE IT FOR USE
) 044226 113704 (044357 MOVB $OFILL RS ;oGET THE ZERO FILL SWITCH
) 044232 016605 00G012 MOV 12(SP) RS ;oPICKUP THE INPUT NUMBER
) 044236 005003 CLR R3 ::CLEAR THE OUTPUT WORD
)y 044240 006105 1%: ROL RS :JROTATE MSB INTO *'‘'C*'
) 044242 000404 BR 3 3 ;.60 DO MSB
) 044244 006105 ’%: ROL RS ;;FORM THIS DIGIT
) 044246 006105 ROL R5
) 044250 006105 ROL RS
) 064252 010503 MOV R5.R3
) 044254 006103 3%: ROL R3 ::GEY LSRR OF THIS DIGIT
) 044256 105337 (044360 DECB SOMODE ;oTYPE THIS DIGIT?
) 044262 100016 BRPL Ig 3 ;.BR IF NO
) 0464264 042703 177770 BIC #177770,R3 ;.GET RID OF JUNK
) 066270 001002 BNE 6% J;TEST FOR O
; 044272 005704 IST R4 ;s SUPPRESS THIS (O»

0464274 001403 BEQ 5% ;.BR IF YES
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"VMNAB, P11 08-AUG-79 10:35 BINARY TO OCTAL (ASCII) AND TYPE SEQ 0124
044276 005204 68 INC R4 ;;DON'T SUPPRESS ANYMORE 0°S
044300 052703 000060 BIS #'0,R3 ;sMAKE THIS DIGIT ASCII
044304 052703 000040 5%: 81S #' R3 ;-MAKE ASCII IF NOT ALREADY
064310 110337 044354 MOVB R3,8% ;. SAVE FOR TYPING
044314 104401 0464354 TYPE .8% ;.60 TYPE THIS DIGIT
044320 105337 044356 7%: DE(CR $OCNT ;. COUNT BY 1
04432¢ 003347 8GT 2% ;:BR IF MORE TO DO
044326 002402 BLT 6% ;;BR IF DONE
044330 005204 INC R4 ;o INSURE LAST DIGIT ISN'T A BLANK
044332 000744 BR 2% ;GO DO THE LAST DIGIT
044334 012605 6% : MOV (SP)+,R5 :;RESTORE RS
044336 012604 MOV (SP) + R4 ;;RESTORE R4
044340 012603 MOV (SP)+ ,R3 ;;RESTORE R3
044342 016666 000002 000004 MOV 2(SP) ,4(SP) ;;SET THE STACK FOR RETURNING
044350 012616 MOV {(SP)+ _(SP)

044352 000002 RTI ;JRETURN

044354 000 8%: BYTE O ;2STORAGE FOR ASCII DIGIT
044355 000 BYTE O ;s TERMINATOR FOR TYPF ROUTINE
0464356 000 $OCNT: .BYTE O ;;0CTAL DIGIT COUNTER

044357 000 SOFILL: .BYTE O ;. JERO FILL SWITCH

044360 000000 $OMODE: .WORD O ;;NUMBER OF DIGITS TO TYPE

.SBTTL BINARY TO ASCII AND TYPE ROUTINE

'.‘titittittt*ltﬁttittﬁtﬁﬁﬁtttltt*ﬁittttttittt*ittt.ttﬁtttttttttti

>*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16-BIT
;*BINARY=ASCII NUMBER AND TYPE [T,

P . N e e T T T T S N M o » I N e T N N R e o W
N e S S e I R e S N R Y e e e R R e T B e T T R U R N Y
T N N N N S Nt N N Nl N N N Nt N N g\-o\.pvvvvmvvvvvvvvvvvvvxzvvvvvvv

c*CALL:
R MOV NUMBEFR ,-(SP) JsNUMBER TO BE TYPED
o TYPBN JITYPE IT
0446362 010746 $TYPBN: MOV R1,~-(SP) ;:SAVE R1 ON THE STACK
0464364 016601 000006 MOV 6(SP) ,R1 ;.GET THE INPUT NUMBER
064370 000261 SEC J;SET ''C'' SO CAN KEEP TRACK OF THE NUMBER OF BITS
044372 112737 000060 044434 18: MOVB #'0,38IN :sSET CHARACTER TC AN ASCII "0,
04644600 006101 ROL R1 :;GET THIS BIT
044402 001406 BEQ 2% :.DONE?
044404 105537 0644434 AD(CB $8IN ::NO=-=SET THE CHARACTER EQUAL TO THIS BIT
0464410 104401 044434 TYPE JIBIN ;.60 TYPE THIS BIT
044414 000241 cLC J:CLEAR ''C'" SO CAN KEEP TRA(K OF BITS
0464416 000765 8] 1% ;260 DO THE NEXT BIT
064420 012601 2%: MOV (SP)+ ,R] ;;POP THE STACK INTO R1
064422 016666 000002 000004 MOV 2(SP) ,&(SP) ;;ADJUST THE STACK
044430 012616 MOV (SP)+,(SP)
0446432 000002 RTI ;JRETURN TO USER
064434 000 000 $BIN: .BYTE 0.0 ;. STORAGE FOR ASCII CHAR. AND TFRMINATCR
3??? LSBTTL TRAP DECODER
(2) BE EXZZ222222 2223322223 222X23 2222222222222 22222 RERRR R RN ]
(1) 'THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ''TRAP'' INSTRUCTION
(1) J*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
(1 ;'OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT witl
(;; ;*GO TO THAT ROUTINE.
(
(1) 0444636 010046 ) $TRAP: MOV RO,~-(SP) ;;SAVE RO
(1) 04644460 016600 000007 MOV 2(SP) RO :.GET TRAP ADDRESS
(1) Q4&&44 005740 TST -(RO) :JBACKUP BY 2
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VMNAB P11 0B-AUG=79 10:35 TRAP DE CODER SEQ 012%
(1) 044446 117000 MOVB  (RO),RO ;;GET RIGHT BYTE OF TRAP
(1) 064450 006300 ASL RO ;;POSITION FOR INDEXING
(1) 064452 016000 (044472 MOV $TRPAD(RQ) ,RO  ;;INDEX TO TABLE
(}) 044456 000200 RTS RO ;.GO TO ROUTINE
(1
(1)
(}Z ;s THIS 1S USE TO HANDLE THE "'GETPRI'® MACRO
(
(1) 06460 011646 $TRAP2: MOV (SP) =(SP) :;MOVE THE PC DOWN
(1) 044462 016666 000004 000002 MOV 4(SP),2(SP) :sMOVE THE PSW DOWN
(;) 044470 0000C2 RTI ;;RESTORE THE PSW
(1)
<§) .SBT"L TRAP TABLE
(3)
(3 ;*THIS TABLE CONTAINS THE STARTING ADDRESSES UF THE ROUTINES CALLED
<§; :*BY THE "TRAP"* INSTRUCTION.
(
3 ROUT INE
( P e
(3) 044672 044460 $TRPAD: .WORD  STRAP?
(3) 044b?6 043160 $TYPE  ;.CALL=TYPE TRAP+1(104401) TTY TYPEQUT ROUTINE
(3) 064476 044160 $STYPOC ::CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
(3) 04450C 044134 $TYPOS ::CALL=TYPOS  TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING 2eR0S)
(3) 044502 044174 STYPON ::CALL=TYPON  TRAP+4(104404) TYPE OCTAL NUMBER (AS PER LAST C(ALL)
(3) 044504 043442 $TYPDS ;;CALL=TYPDS  TRAP+5(106405) TYPE DECIMAL NUMBER (WITH SIGN)
(3) 044506 044362 STYPBN ;:(ALL=TYPBN  TRAP+6(104406) TYPE BINARY (ASCII) NUMBER
(
(3) 044510 041046 $GTSWR ;;CALL=GTSWR  TRAP+7(104407) GET SOF T-SWwR SETTING
(
(3) 064512 040756 $CKSWR ;;CALL=CKSWR  TRAP+10(104410) TEST FOR CHANGE IN SOF T-SwR
(3) 044514 041320 SRDCHR :CALL=RDCHR  TRAP+11(104411) TTY TYPEIN CHARACTER ROUTINE
(3) 044516 041410 SROLIN ;;CALL=RDLIN  TRAP+12(104412) TTY TYPEIN STRING ROUTINE
(3) 044520 041752 $RDOCT ;:CALL=RDOCT  TRAP+13(104413) READ AN OCTA. NUMBFR FROM TTY
3810 044522 011546 TEST ;- CALL=CHECK TRAP+14(104414)
3811 044524 011540 TESTIT ;;CALL=CHKIT TRAP+15(104415)
3812 064526 026416 DECTYP :CALL=TYPDC  TRAP+16(104416)
3813 044530 013272 TPRMP  ; CALL=TESTID  TRAP+17(10441/)
%g}g 044532 023732 DELAY4  ;;CALL=DELY TRAP+20(104420)
3819 :BYTE TABLE CONTAINING A TYPE CODE FOR EACH CHANNEL
3820 ;0=NON EXISTANT CHANNEL, 1=SINGLE ENDED, 2=DIFFERENTIAL, 3-MNCAG
3821 ;OXX-DONT TEST ANALOG VALUES, 2XX=TEST ANALOG VALUES
%gg% 044534 000144 (ATABL: .BLKW  100. ;CHANNEL TYPE BUFFER
3824 045044 000310 DIST:  .BLkW 200, ;STATE-WIDTH DISTRIBUTION
3825 045664 010000 BUFFER: .BLKW  4096. ;BUFFER AREA
3826 065664 000000 BUFEND: 0 ;LAST LOCATION USED BY PROGRAM
3827 0000C1 .END




(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
LVMNAB. P11

ABASE
ACDW?
ACDW2

ADBUF F

%

ADDWO -
ADDW1 -
ADDW10=
ADDW11=
ADDW12-
ADDW13=
ADDW14=
ADDW15=
ADDWZ
ADDW3
ADDW&é
ADDWS
ADDW6
ADDW?/
ADDW8
ADDW9
ADEV(T=
ADEWVM

ADST1

t i rnn

171000
000000
000000
000000
001426

000000
000000
000000
000000
000000

000000
001424

08-AUG-79 10:35

1094
657
1340

2833
59
59
59
59
59
59
59
59
59
59

59

500
767
1485
2839

790+
1076+
1719+
2733«
216+

20054
2986
1081«
1082+«
1079«
1080+
218+
1659«
1828+
14124
13984

MACY11 30G(1J63)

08-AUG-79

J 10
10:42 PAGE 73

(ROSS REFERENCE TABLE == USER SYMBOLS

Q7

516

790
1622
2845

793«
1077+
1720~
2737+

228

2033

2343
2344n
2302#
2303#

35924
1839~

99 101
527 537
793 796
1672 1704
2911 2939

796+ 799+«
1078« 1183
1721« 1777«
2835«

687 736
2041 2068
2093 2143
1849 1871«

103

555
799
1725
2967

1037+
1214~
1778«

2089

2097

1937«

107

566
94 3«
1797
3270~

1038+
1215+
1779+«

2109

1955+

108

581

947«
2048
3224

1039«
1216+
1880+

2128

36740

109

586 604
985 987
2176 2726+
3565

1052« 1053«
1246 1612+
1881+ 1882+

619
988
2734x

1054+
1618+
1929+

627
2738+

1066+
1656+
1930+

SEQ 0126

644
1251
2767+

1067+
1664 *
1931«




(VMNA-B MNCAD/MNCAM/MNCAG D]AGNOSTIC
(VMNAB.PT1

AMTA
AMTYP=
AMTYP2=
AMTYP3=
AMTYP4=
APASS =
APR]OR=
APTCSU=
APTENV=
APTS1Z=
APTSPO=
ARESE T
AROUND
ASKAG
ASK(
ASKDIF
ASKDON
ASKOOP
ASK SE
ASKTA
ASKWHO

BEGIND
BEGINF
BEGINL
BEGINM
BEGINN
BEGINP
BEGINS
BEGINT
BEGINW
BEGINZ
BEGL
BEGZ
BITPNT
BITO
BIT00
BITO1
BIT02
BITO3
BiTO4

08-AUG~79 10:35

91
p)

217+

3805#
3803

38054
38054

2956
21404
2133
21234
2100
21524
2121
231
2092

2765

59

2292
382+
2003
1857+
1860+
26904
1724
18314
13834
19164
14374
1825
18754
18524
17564
19404
14934
313
1764
296
174m
2829+
550

MACY11 30G{1063)

CROSS REFERENCE TABLE == USER SYMBOLS

233

38054
3
2145
2153
2138

236
2094

36574

98

2332
3470

1862
1862+

3474

1835

18424

18204

1408

2832
594

209

26494
21554
2150

243
20974

100

2350+
3786+

1863
1866

3800

1432
2852
599

K

08-AUG-79
2114 2131
2662

247 2524
102 104
2384m

1922« 1927
1925+« 1927«
1477 1563
2853

608 609

110

1928
1933

1913
610

10
10:42 PAGE 73~1

m 112
3781
927 1701

113

SEQ 0127




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB. P11

BITOS = 000040
BI1T06 = 00010C
BITO7 = 000200
BITO8 = 000400
BITO9 = 001000
BIT1 = 000002
81710 = 002000
BIT11 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 = 040000
BITIS = 100000
BIT2 = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BIT6 = 000100
BIT7 = 000200
BIT8 = 000400
81179 = 001000
BPTVEC= 000014
BUFEND (065664
BUFFER 045664
BUFF 1 035761
BUFF2 036007
BUMPAD 022724
BYPASS 023076
B10 026332
811 026366
CCHAN 034146
(H 034014
CHA 017460
CHAN 034116
CHANA 014654
C(HANB 014656
CHANC 014660
CHAND 014662
CHANIS 011122
CHANL 001520
CHAPOS (032645
(HB 017462
CHBPOS (032670
CHCPOS 032713
CHDPOS (032736
CHECK = 104414
CHKAGC 011442
(HKGAN 011572
CHKIT - 104415
CHPRIM 014666

08-AUG-79 10:35

ral
rar
Al
21
bal j
Fal ;
ral
ral j
bal
2
bal i
par.
2567
21
2
21
ral
2
bal ;
2\
ral
21
3826#
2160
2916=
3145
3079
3167
1826
2728
3307#
33174
1383
1785
885+
2099
2359
1569+
1573«
1577+
1581«
1031«
1404
1054
1441«
3209«
1567
2026+
1571
1575
1579
484
311
813
449
1634+

3785
3785

440
3184

1451
1455
445
176
2705

47
462
458
274
495
637

93

2178«
2918«
3146
36954
37094
1837
27374
3308
3318
1438
36534
886«
2156#
2870
1597
1600
1603
1606
1032«
522+
1068
1708+
3211
36254
2057+
36264
36274
36284
491
1173
1210#
455
1646+

L 10
MACY11 3N0G(1063) 0B-AUG=79 10:42 PAGE 732
TABLE == USER SYMBOLS

(ROSS REFERENCE

3798
2080
3281
3274
1459
1459

448

372
3397

623
726
637
454
556
631

2186
2944
3168

1847

1496

887
2871
3203
1628+
1631«
17404
17414
1033

532
1078
17009«
3249+

2084

498
1232

459
1709

3785

1783
577
476

3417

1247

650
507
598
730

2214
2946+
3171

27134

1757

919+
2894
36604
1636
1642

11094
891+«
1101+
1731«
3773

21574

508

463
1720

1805
579
488

16443

563
637
731

2306+
2972+
38254

1876
920~

17384
17394

899
1102
1732+
3778

517

467
1732

2200
1447
497

1700
550
650

2307+
2974

36634
921

901«
1104
1863«

601

472
17434

—_ )
(Vo P o1 ) ]
NV S
~— —

2078
556
664

2308~
2990

1166+

925+
1106+
1866

642

77

3798
1455
579

570
676

2309~
3018

1928~

944+
1135+
1868+

655

3811»

1459
598

595
726

2310~
3096

1931

960~
1223
1879+

745

1933

1018+
1237«
2167

38104

3461
1333

W
¥ |
— -
oo

1935+

1021+
1267
2360

2254

2681

2322
3132

2018+

1023
1385
2840

SEQ 0128

2468

2878
3144

2021+

1039
1386
3204




(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAB P11

CHTABL

CHXX
CH1

CHe

(KSWR =
CLEAR]
CLEAR?
CLKBPR
CLKCSR
CLRCHS
CLRCHT
COLECT
COMOD1
COMPAR

COMPRA
CONTA1
CONVCD
CONVRT
CONVR1
CONVR?2
CONVR3
CONVTC
CONV15
CONGT
(R
CRLF
CRWR
ce

c3

OA(

DASH
DDISP =
DECPNT
DECPRT
DECTYP
DELAY
DELAY1
DELAY?2
DELAY3
DELAYL
DELCLR
DELY =
DF1
DH1
DH12
DH2
DH3
DH5S
DH6
DH7
DIFLIN

0464534

014664
001506

001510

104410
024024
024070
001462
001460
014014
014006
017544
034650
026032

026050
014426
025716
025702
024154
024270
024404
025710
026214
014534
000015
000200
034466
035717
035725
001532

033770
177570
040264
022342
026416
001534
024152
024266
024402
023732
025604
104420
040412
037727
040216
037773
040057
040113
040137
040160
023740

J8-AUG-79 10:35

689
2087~
808«
135#
1952+
1364
1953«
3785
2880w
2891#
124m
123
1499
790
2174n
1875
407
999
1733
1596
945
826
2906
2934
2962
894
405
1637
bal ;
ral ;
696
3088
3170
1454
2786
3021
21N
3029+
2617
33304
1464
196+
197«
198«
28594
3077
201

716
2088+
810
1120~
2764
1121»
2760
3798
2882
2893
639+
640+
16124
793
2180
1900
424
1374
32374
1599
948
833
29084
29364
2964A
931
422
1640
3803
191
704
3173
36944
1273
2791
36514
59
3062«
26234
3812
1365+
201+

MACY11 306(1063)

CROSS REFERENCE TABLE == USER SYMBOLS

852
2104

Bl4»
1125+
2766

796
36754
32344

1602
32114
840

1136
3274H
1648

3803
761
36934

1277
2830~

179
37664
2638

1369+
29074
29354
29634
3814
3174
203

37574
37634

3759

28654

881
2123
815
1149
2787
1135

799

835

1605

854

1268

1651

1413

1304
2832+

2898+

31844
38144
77

M
08-AUG-79
890 913

2140 2152
1229 1633«
1151 1152«
1149 1152
16114
842 856
16974
863 871
1888 32104
17154
1473 1479
1308 1316
2833 2BS2+
2985+
79 81

924
2669
1639+
1498+

1153«

865

2768

1588

1318

83

10
10:42 PAGE 73-3

1026 1031
2681+ 3822
1644r 1645+
1595 1611«

1595« 1598«

873 895

32084

1661 1666

1422 1426
85 87

1162

1650
1612

1601+

932

1885

1892

89

1173

1721
1633

1604 »

950

1894

1899+

37794

2027

1731
1644

1699

965

36654

1907

SEQ 0129
2029

172420
1655

1708

994

1904




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC
CVMNAB . P11 08-AUG-79 10:35

DISPLA 001142 So® 179+
DISPRE 000174 W8 179
DIST 045044 2883 3001+
DIVI 021106 26104 2543
DOT 037045 281 ° 3745
DRVCSR 001464 125#

DRVDIR 001470 1274 790
DRVDOR 001466 1260 730=
DSWR = 177570 21 59
D11 040270 71 85
D112 040374 87 89
D12 040304 77 3773
DT3 040324 73 75
DT5 040336 79 37754
D16 040350 81 37764
D17 040360 83 37774
DUMMY 001516 130 961+
DWRFAD 027753 227 255
DWRFAG 030101 237 3570
DWRFAM 030027 232 3578#
DWRMAP 030156 248 35804
ECHAN 027612 1858 1923
EDGE 001536 o740 1137+
EDGFLG 023500 1147% 1278+
EMTVEC= 000030 210 179+
EM 037135 71 37474
EMI0 037541 85 3754
EM11 037605 87 37554
EM12 037661 89 37564
EM2 037173 73 374,84
EM3 037233 75 3749
EM& 037274 77 3750@
EMS 037335 79 37514
EM6 037416 81 3752
EM7 037514 83 37534
ENCOM 031372 2692 2700
ENDTST 033740 1476 1562
ERCHKG 020760 2301 2342
ERDIV 033467 2266 2268
ERMSG 034611 413 430

36734

ERMUL 033535 2480 2488
FROVF 033611 2197 2238
ERR 023334 o772 2775H
ERRADR 012330 1262+ 13234
ERRTOT 035653 3464 36914
ERRVEC= 000004 214 179+
ERSQR 033654 2585 2595
EVER 001556 1554 280
EXCNOI 033420 2354 36394
EXTMSG 027220 %60 34614
EXTST 032344 738 36184
FIRST 001476 1314 2889+
FIXADR 023020 2714 27294
FIXONE 023024 205 381

FOUNDT 035105 363 36804

N 10
MACY11 30G(1063) 08-AUG=-79 10:42 PAGE 73-4
CROSS REFERENCE TABLE == USER SYMBOLS

807« 3785+ 3798«

3080 38244
2551

793 796 799 1973

731~ 790+ 793 796+ 799+ 1331«

179
37728
3778%

3774k

1267« 1386 1883~ 2782« 2787+ 2835
35774

35734

1269« 1301« 1305+  1419x 1423+ 1880+
2798 28044

36014

1912 36494

23694

2435 2547 2555 36414

970 1289 1409 1433 1909 2378

2535 36434
2250 36454
2781+

338+ 357 358« 2730+ 3785«
36474

350 371 372« 374 376 379

3013 3015+

1437 1493 1852 1916 1940 27504

SEQ 0130

3125




CVMNA-B MNCAD/MNCAM/MNCAG DJAGNOSTIC

CVMNAB . P11

FOUND2 035130
FPANL 014416
GADBUF 001454
GAINS 033176
GAINSM (033244
GAINSO 033221

GANPS 033271
GANSD 033343
GANSP 033316
GANST 03337

GCKAN 031201
GCONVT 026100
GE TDAT 025362
GHLF 033155
GLDO 014670
GLD1 014672
GLD?2 014674
GNS - AfNRRN
GSTREG 001452
GTSWR = 104407
GVECT 001456
HAFMSG 035036
HALF 025026
HIDLY1 Q24234
HIDLYZ 024350
HIDLY3 (024464
HT - 000011
HUNS 040263
IDONTK 030243
IGND 034427
INITVT 036027
INRNGE (024544
IOTRD 027276
I0TVEC= 000020
IVOLT 034526
KBVECT 001444
KWAD 001546
KWBPR 001450
KWCSR 001446
K20 016546
K340 016550
K60 016544
LAST 024660
LDOICH 011474
LEDOFF 030761
LEDON 030735
LESS 026320

LF = 000012
LINEA 035632
LOAD 025562
LOADY 026300

LOADO 025566
LODLY1 024226
LODLYZ Q24347
LODLYZ 024456
LODTAB 022540

08-AUG-79 10:35

366
1680
1214
1450
1458
1454
1036
1065
1051
1075
1761
602
31354
1446
17440
17454
1746M
191
1204
191
1224
3063
3055
2914
2942
2970
21N
3339«
2154
1398
190
2997
U

—_
— N'—\,J
Qg L

834

QD — ~NJOOOD =4 =3\ N = —2

WNO~

—=NO

[o B ¥YN L VIV, PRI Y o NNEY o Y]
X ]

[UPC R PV P R QR f [V T
S&

N
—_——
(o}
0

NINI N AN
OOV O0—=0O
o H =0
mom;;u

2052

36814
1689#
3261
36324
36344
36334
36354
36374
36364
36384
3598«
419
3143
1462

1884
3252+
308
3256~
36794
305/#
2923
2951
2979
3803
3352+
35844
3668#
37154
30004
357
179»
3570

245

652+

653~
19954
2000#
19984
30244
1210
35904
3589#
3304#
3803
36904
3172
3085
3181
2922#
2950#
2978#
2059

8 N
MACY11 30G(1063) 08-AUG-7S 10:42 PAGE 73-5
CROSS REFERENCE TABLE =~ USER SYMBOLS

32484
36314

1893

3259
38094
3257«

29244
29524
29804

2353

2730

648

3777
3777
3777

2022

31764
3179

2063

2607 2615 2618 3809

3355« 3359« 3366 37654

3496

32984

26674

3810

3811

3812

3813

3814

SEQ 0131




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
CVMNAR. P11

LO2
LS8
L SBMSG
MADR
MASKNM

MAX
MAXTST
MDASH
MDIF
ME SGD
MIN
MINUS
ML SB
MLSBAT
MNCADO
MOF SET
MPRMP
MSE
MSG16
MSG18
mMSG20
MSG21
MTCMP
MTEST
MTESTO
MTESTI
MULT]
MVCT
MOL S8
NAR
NARMSG
NARROW
NBEXT
NEXT1
NMBEXT
NOIJMP
NOIMSG
NOITST
NO]TS1
NOTNAR
NOTNEW
NOTOK 1
NOTOK2
NOTOK 3
NXTCMP
NXTCVT
NXTSTA
NXTY1
NXT8
OF FERR
OF FOK
OFFSET
OF SET
OKAYD
OKAY1
OKAY2

025560
034024
033761
031300
001562
001550
025460
030237
031135
035702
001542
030231
035742
035750
001402
035727
031155
031115
035260
035154
035214
035605
031167
002514
002724
002730
021366
031334
034341
024734
034705
001474
001512
024134
001514
011124
027640
010406
010460
024600
025244
024220
024334
024450
025444
023620
025206
025142
025426
010212
010230
012230
027723
026442
024244
024360

08-AUG-79 10:35

1N
2759
3023
2690
1574
1524
3154
2044
2062
3469
16494
2801
1354
3201
o7a
963
2058
2051
3078
3166
2865
3095
35974
213
219
2N
2190
2697
1617
3038
3042
1304
1374
2901#
1384
1007
1010
1006
1017
3004
3105
29204
29484
29764
31524
28354
30974
30824
31484
968
969
962
955
3335
2917
2945

31754
36554
36504
35994
2715+
3151«
31564
2651

35954
36924
3150»
3277

1903

3697H
2722

36954
35964
2072

36854
36824
36844
36894

222N
251
273
2465H
36004
36664
30404
36764
2888«
2713
2984
379+
11124
35744
10104
1020
30104
31104
2926
2954
2982
3160
2849
I
3087
3165
Q704
Q74N
13014
35764
3837#
2919
2947

MACY11 30G(1063)

2717
3156

35834

3153
3332
2299

2724

35944

1403

2921
2949

POAN
— N

3040
2736+

1854«

1107

29274
29554

cNn
08-AUG-79 10:42 PAGE 73-
(ROSS REFERENCE TABLE == USER SYMBOLS °

3786 378/
3162

3161
56964

2706
2528 2565 2575

3057

1918+ 1942+« 2736

1869

2588

3467

2603

SEQ 0132




D1
1

1
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C(VMNAB. P11 08-AUG-79 10:35 CROSS REFERENCE TABLE =-- USER SYMBOLS SEQ 0133

OKAY3 024474 2973 2975 2977 29834

OKMSG 034135 411 428 974 1285 1911 2376 2773 3039 3056 3070 3129 36624

ONES 0460266 2643« 2644 3337« 3344 3345 3347+ 3361« 37684

out 001554 1544 2886 2998+ 3044 3047 3050 3059

OUTMSG 035003 3049 36784

PEAK 001524 14620

PEAKN 020514 23164 2319

PERCNT 001552 1534 2824 2825+  2B26% 2827+ 2828+ 2859

PIRQ = 177772 pal

PIRQVE= 000240 2

PKNOI 034102 1048 1062 1094 2338 36594

PLUS 025226 3102 3104»

PLUSR? 0263056 3299 3301#

POS 026430 3331 3334H

POSITV 034607 1352 36724

POSNOI 025652 3198 32004

PRGAIN 022212 2298 2339 25994

PRIA( 014702 1626+ 1634 17494

PRIBD 014704 1629+ 1646 17504

PRIMEYT 036061 272 3731

PRIGA 017464 1073 1083 21604

PRMS 020372 2281 22924

PRO - 000000 bal

PR 000040 bal

PRZ = 000100 ar

PR3 - 000140 Pal

PR4G - 000200 2

PRS - 000240 ral ;

PR6 - 000300 paV

PR7 = 000340 2

PS = 177776 2

PSONOI (025664 2300 2341 32034

PSW = 177776 rat

PUSHAG 031006 1660 3591#

PWRMSG (043114 3800 3801«

PWRVEC= 000024 rat 179« 3800+

QUEST 030233 332 2653 3582#

RBEG 001650 173 1774

RBEG1 001654 178 1784

RDCHR - 104411 3781 3809#

RDCHXY 011744 1219 1234 12464

RDLIN - 104412 256 282 €’ 705 742 1388 1399 1414 1474 1480 1589 1662 1667

1886 1895 2654 3783 T804

RDCLT - 104413 };8? }ggg 1497 1758 1762 1856 1859 1877 1921 19246 1944 1947 2693
»

READ 024516 2991# 3025

RELACC 025172 3076 30934

RESVEC= 000010 bal 192 193« 204

RET 023476 2799 28034

RETERR 011570 1199 12014

RETURN 001610 1654 1787 217 2836 3219 3256

RET1 001620 1674 2899

RET? 001624 166 168#

RMPTXT (30440 1919 35864

RMS 00152¢ 1414
RMSNO! 034066 1043 1057 1089 1280 2297 36582




(VHNA—BPT?CAD/HNCAM/HNCAG DIAGNOSTIC

CVMNAB

RMSPEK
RMS2
SADTST
SAGTST
SARSUB
SCHAN
SCI OCK
SCM
SODIF
SOMDIF
SOMSE
SDSE
SEL

SE TASK
SETCH
SETINT
SETMSG
SETTLE
SET1A
SKNIFT
SKIPST
SKPMSG
SLASH
SPACE
SPRA(
SPRBD
SPRE AD
SQRR
SQRO
SQR1
SQRZ2
SQUARE
SRM
STACK
STALL
STATE
STKLMT
STREG

012006
017736
031734
032015
023540
027562
031051
032454
032160
032276
032230
032110
034234
022602
034037
023502
027670
011230
023352
023722
001500
034626
034133
034017
014676
014700
001530
020266
021070
021072
021074
022016
032525
001100
016552
033774
177774
001422

032575
025110
001140

000176
000001
000001
000002
000004
000010
000020

08-AUG=79 10:35

1041
2214w
223
224
1270
1855
244
1445
214
215

E N
MACY11 30G(1063) 08-AUG-79 10:42 PAGE 73-8
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*055

1495
1302
35724

36224
36154

36144
2147
8064

11314
27814

3008+

1364

17474

17484
533«

23954
23964
23974

36234
641

439
550+
608+
651
1197
1670
2079+
2964w
1693

191
191

1060

36134
1306

26814

1154

3030

1809

1635+

2515
2520
2526

654

481+
551
609+
658+
1267+
1700+«
2080
3214«
36244

344
3781

1087

1620

2685

1954

3033

36544

1647+

2549
2541
2542

732

(88
553
610+
727
1248«
1701«
2170+
3222+

1769+

1092

1424

3235+

2569+
2570+
2571«

1334

494~
554~
611
744
1249
1702
2174»
3564«

1770

1258#

1890

3242

2579+
2580+
2582+

20034

497
565+
617
4B
1336+
1718+
2722+
3772

1783

1897

3773

3323

503«
577+
620+
790+
1337+
1722+
2725
3773

1805

2783

2590+
2592+

3325

504
578
623
793
1338
1723
2726
3774

2352

2788

513+
580+
624
796+
1444
1756+
2732+
3776

3184

28244

514
585+
625
799+
1482+
1791 »
2837+
3778

3781+

5264+
592+
631+
980+
1483
1795+
2843+

3785

SEQ 013«

525
594«
632
982+
16109
2025+
2897+

3798
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SWOS = 000040 bal

swO6 = 000700 21n

SwO/7 = 000200 21x

SwO8 = 000400 21a

SwO09 = 001000 Pal

SW1 = 000002 24

SWw10 = 002000 i

Swil = 004000 bal j

swi2 = 010000 21a 344

Swi3 = 020000 e 2352

Swi4é = 040000 Var

SW15 = 100000 par

Swe = 000004 pav

Sw3 = 000010 ra

Swé = 000020 VAt

SWS = 000040 Par.;

Swé6 = 000100 Al

SwWZ? = 000200 pav i

Sw8 = 000400 214

SW9 = 001000 bl

TBITVE= 000014 par.

TCHAN 031574 2649 36074

TCHANE 017210 2020 20954

TCHANK 016606 1823 1853 1917 1941 20184

TCHANL 016620 1833 1844 20214

TCHANM 016624 2019 20224

TCHANN 016614 20204 2024

TCHK 012472 13594 1405 1429

TEMP 001502 1334 376+ 404 621 946 949« 993« 968« 1137 1269 1304 1308+ 1309+
1350 1422+ 1426+ 1427+ 1889 1892+ 1899 2770 2920 2925+ 2948+  2953s 2976
%gg;- %g;g' 3224+ 3227~ 3228+ 3229+ 3230 3236 3251 3261+ 3264 3265 3266+

TEMPH 021046 21B4x 2193+ 2194« 2205+ 2219 23864 2948+ 25852

TEMPL 021044 2183 2192« 2204« 2218 23854

TEMPI 001504 1344 174+ 177+ 18¢ 210

TENS 0460265 3338« 3348 3349 3351« 3360« 37674

TEST 011546 11974 3810

TESTAD 003242 IIAe 1822 1831 1842

TESTID- 104417 1448 1452 1456 1460 1465 1469 31813

TESTIT 011540 11964 3811

TESTRZ 026462 33,0 T346 3350 3354 3357

THOUS 040262 3340 3356« 3358+ 3362 3364 37644

TKVEC = 000060 218 3781«

T™1S 032436 418 36204

TOFf 012450 964 13504 1404 1428

TOOBAD 020650 2198 2239 2267 2289 2296 2334 23454 A

TOOBIG 020652 S;gg Sggz 2249 2¢51 2265 2287 23488 2436 2479 2487 253% 2546 25546

TPRMP 013272 14794 3813

TPVEC = 000064 rar 4

TP1S 032427 401 36194

TRAPVE= 000034 rar 179+

TRFRO Q27560 3503 3568#

TRTO 027556 3496 3497« 3498 3550 3556 1567

TRTVEL 000014 Par J

TRY 023576 28314 2854




(VMNA-B MNCAD /MNCAM/MNCAG DIAGNOSTI(

CVMNAB . P11

TSETUP 013630
TSRT1 014072
TSTAD Q31650
TSTADM 031672
ISTAG 031714
TSTDAC 012304
TSTHLD 0142¢/6
TSTSOF 012332
TSTY 003536
TST10 004156
TSTN 004172
TST12 004206
TST13 004222
TST14 004260
TST1S 006312
1ST16 004356
TST17 004420
TST?2 003702
TST20 004450
1ST21 004514
1ST22 004572
TST23 004752
TST24 005126
TST2S 005202
1ST26 005300
1ST27 005364
TST3 003774
TST30 005444
TST1 005524
TST32 005566
T1ST33 005630
TST34 005754
TST35 006160
TST36 006356
TST37 006554
TSTG 004062
TST4O 006752
TST41 007150
1ST42 007220
TST43 007232
TST44 007302
TST4S 007332
IST46 007362
TST47 007440
TSTS 004076
1STSO 007470
TST51 007520
1STS2 007670
TST53 010034
TSIS54 010122
TSTSS 010234
TSTS6 010362
TSTS57 011124
TST6 004126
1ST60 011377
T1ST61 011430

08-AUG=-79 10:35

1911
1607
1979
1984
1989
1272
1501
663
3804
L6654
L4704
«7SH
L7948
4874
493
501#
S11»
412
5204
528
539
S68#4
593
6064
6214
634n
393
6L7h
649
662
674
686
715
790
793
L47n
796
799
8194
824N
8324
8394
8464
8624
L51a
8704
8794
9114
9414
544
97%
10044
11134
”

— b L
[0 3,91V, ]
W00 N

1524
1608
36094
36104
36114
1276
1503
667
391

4178

530#
YAV |

395

6604
6724
684n

719
7924
7954

7984
802#

825

(R
MACY11 30G(1063) 08-AUG=79 10:42 PAGE 73-10
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1537 1550 15664
16264

1507 16544

?l 785 2790
5 679 699 707 13264

397 &29 4354

692 694 7134
725 7894

1165#

SEQ 0136




(VMNA-B MNCAD/MNCAM/MNCAG DIAGWOSTIC
CVMNAB . P11

1S17
TST8
TXTP?2
TXTP3
TYPBAD
TYPBN
TYPDC
TYPDEC
TYPDIG
TYPDS
TYPE

TYPEDG
TYPITA
TYPO(
TYPON
TYPOS

TYPOUT
TYPRP
TYPSET
UNE XP
UNITBD

UP(CHAN
VARLT1
VARLT?Z
V(M

VECTOR

VECTR1
VECTRZ
VECTR3
VLIN
VMULH

VMUL HS
VMUL L

nu

it

004142
02547¢
032761
033057
024612
104406
104416
022266
022432
104405
104401

023436
014364
104402
104404
104403

026556
025644
023220
001566
001564

011056
026772
027034
026762
001430

001432
001434
001436
026766
021056

221052
021054

08-AUG-79 10:35

“o1N
3157
240
1539
2999
3471
1353
2600
2607
365
199
253
428
1015
1362
1438
16479
1661
1884
1946
2338
2651
2801
3052
3166
34664
3807
2762
1568
2358
38094
740
2760
38094
3342
1282
1148
1604
158#
3788+
1030
3372
3374
1907
1104
2899+
1
1124
1134
3123
2185+
2336
2544
2296
2188+
23894

31594
1513
36304
3009
38094
1902
26134
2h39
36460
191
254
430
1036
1364
1445
1494
1665
1885
1951
2340
2653
2865
3056
3167
3469
3808
27964
1572
2691

958
2764

3258#
31974
27584
452
740
3791«
1084
362204
34414
34140
652«
3219«
453
575w
576*
34164
2219+
23904
2552+
2336+
2189~
2612w

H 11
MACYTT 30G(1063) O08-AUG=79 10:42 PAGE 73-11
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362594
3013
2758

264L2H
3466
214
272
655
1051
1383
1446
1495
1666
1893
1979
2354
2661
2870
3063
3170
3472
38094
3202
1576
3781

1013
2770

957
10994

548+
3548
SL9
587«
587

2220+
2411
2561
2371
2218
2443

3022

3546
215
281
696

1065

1387

1450

1496

1681

1894

1984

2355

2690

2874

3066

3173

3543

1580
3799

1117
2797

1012

560+
3552+

27462x
588~

2223+
2432+
2563
23884
2222+
2648+

1116

1787+
3556+

561«
27643
2744

2225+
2453+
2573

2224+
2452+

2037

2038
2872

2867

3048

225

&0

741
1119
1409
1463
1575
1809
1611
20644
2378
2759
3032
3088
3277
3781

2043
3020

3772

3773

2739+

3220+
3562
3562+

2278
2475+
2623

2282
2483

3117

3774

2740
3552
3563+
2283
2485
2628

2295
2499+

3200

240

413

970
1289
1616
1672
1588
1858
1920
2154
2618
2765
3042
3120
3364
3800

2650
3204

3775

2742
3554+

2296
2500
2629+

2329+
2501»

3291

241

“18

974
1352
1417
1473
1657
1875
1923
2297
2644
2773
3046
3125
3366
3803

2652
3548

3776

2764
3558«

2328+
2502
2630+

2331.
2513

SEQ 0137

38124

242

423
1010
1354
1433
1476
1660
1876
1943
2299
2649
2775
3049
3129
3460
3804

2699
3550

3778

2836+
3559+

2330
2514
2634

2335
2548

- o G




VMNA-E MNCAD /MNCAM/MN(AG DIAGNOSTIC
(VMNAB,P1°

VMULLS
VNP
VNPAGO
VNPAGI
VNR
VNRAGO
VNRAG
VOLTS
VPAG2A
VPAG?B
VPAG3A
VPAG3B
VRAG2A
VRAGZB
VRAG3A
VRAG3B
VSET
VTABLE
VIFLAG
VTINIT
VTMSG
VIMSG1
VIMSG2
VIMSG3
vO

V1H

ViL
v10
v100D
vie
Ve
V2H

veL
v326
vS0D
WFAD
WwFADJ
WwFAG
WF AM
WF CHK
WFTEST
WH] CHU
WHICHV
WIDE
WIDMSG
WOWAGS
WRAP
WRAPX
WRAPY
XADJ
XBAR
XDEBUG-
XDIVI

02105C
026730
026734
026740
0247¢co
J2e6732
02673%
032445
026746
026750
026756
026760
026742
026744
026752
026754
026764
026704
001526
036046
031377
031454
031504
031423
026666
021062

021060
026672
026700
026674
026670
021066

021064
026702
026676
016536
026632
016542
016540
01€414
001544
042342
042334
001472
034744
030351
007232
007520
010034
034325
017602

LA 22084

021716

V8=-aUG=79 10:35

2562
2295+
1095
1049
1063
1090
1044
1058
3292
1071
1072
1081
1082
1069
1070
1079
1080
2771
892
1434
3194
2035
3549
3551
3547
996
2211+
2630
2210+
1376
409
830
952
2213
2445
2212«
837
967
661
206
396
673
1820
1504

2564
2335
3401
303
3,054
2369
36402#
34044
26214
34508+
34094
34124
3413
34064
34074
3,108
3118
34154
33874
249
3722H
3543
3604k
36054
36034
1001
2230~
2438
2229+
3381#
426
858
33804
2234~
2446
2232+
844
3383
1968+
3369#
714
1019
1832
172+
956
431
1005+
36774
3585#
1836
878#
L0
36A54
2201
3815
2541

In
MACY11 30G(7063) 08-AUG=79 10:42 PAGE 73-12
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2572
2374

34004

32
36024

33794
2231«
2446

2244+

33844
33824

2235«

2542+

2233«
867

1978+

790
1123
1843

176+
1011

971
1016

1846

2386+
23874

3075

22465+
2254+

2247

2550«

2246
875

19944

793
1969+
19684

1115
1290
1024

2599+

3130

2255+
2270+

2257

2256+
897

796
1983+

361
2036
2364
1099

2605+

2258
2391a

2260

2259
934

799
19954

392
2755
2379
1864+

2619+

2271
2417+

23944

2393
33854

847

635
2866
2776
2887+

2621+

2392#
2419

2421
2428+

1970

685
3544
3036
2012~

2614
2424

2429+
2436

1988+

728
3787#
3053
3043

2418w
2426+

2430+
2441

19564

850

3067
3058

2420+
2428

2437

2Lbbr

1327
3126

2425
2436

2438+

2561+

1971
37864

SEQ 0138

24627
2444

2642

25409+

3370
3798




CVMNA-8 MNCAD/MNCAM/MNCAG DI AGNOSTIC
CVMNAB . P11

XMUL T
xMULO
XMUL 1
XMUL 2
XMUL3
YADJ
YESNO
SAPTHD
$ASTAT=
SATY(C
SATY1
$ATY3
SATYS
SAUTOB
$BASE
$8DADR
$BDDAT

$BELL
$8IN
SCDW1
$CHAR(
$CKSWR
$CMTAG
(M3 =
$CNTLC
$CNTLG
SCNTLY
$CPUOP
$CRLF

$0BLK
SOEVCT
$OEVM
$O0AGN
$0TBL
$ENDAD
SENDCT
$ENDMG
SENULL
$ENV
SENWM
$EOP
SEOPCT
$ERFLG
SERMAX
$ERROR
$ERRP(
$ERRIB
SERRTY
SERTTL

$ESCAP
$E TABL

021546
021976
021100
021102
021104
034572
031615
001000
L2228 2
063712
04 3666
043674
043704
001134
001244
001122
001126

C8-AUG-79 10:35

34604
38044

34604
34604
SO#
Son
356
179+
594
504
179
S5O
Son
3798
594
3462
59
504

2509«
23984
2399
24004
264014
36714
2661

38054

3805+
197«
336

336+

613
1340«
3772

3809
179

222
2874

19
34604

3472
191
179
370

34604
161«
179«

37984

3772

3799

37994
279«

3465
160+

MACYT1 30G(1063)

08-AUG=79

J 1
1

1
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CROSS REFERENCE TABLE -- USER SYMBOLS

207
2691

339

627«
1341+
3773

242
3781

36604

342
3803
1829

3785+
3785«

3773
415~

3798«
163

»

S IAN S TAV)
Vv
- 5 000

+ B * B

WY — —

2011
2696+

340+
628+

1342
3774

253
3798

3798

3798
3805
1840

3798+

3774

(32
179x

N1 W], 0]
(W LV AW, |
WP
SV ]
* ¢ »

3781
2732

L39%
790+

1485+
3777

1015

3803
1850

3775

Q72+
3785+

2530

2733
440+
793«

1486~
3778

1096
3803

3805
1872

3776

1291+
3798

2734

441 27+
796+ 799«
1487 1704+
1119 1362
1938 1956
3777 3778

2365+ 2380+

537«
1197«
1705+

1471

34604

3798+«

2777

538
1198
1706

1494

3799

3037«

— 2
~howv
O —-Ww

»

»

1816

3054

578«
1235
1975

1951

3068+

SEQ 0139

6114
1251
3236+

2040

3127+




(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
(VMNAB.P11

$E TEND
SFATAL
SFFLG

SFILLC
$FILLS
$GDADR
$GDDAT

$GE 142
$GTSWR
SHD =
BHIBTS
BHIOCT
$1CNT
$ILLUP
$INTAG
$ITEMB
SLF
SLFLG
$LPADR
$LPERR

SMADR1
SMADR/?
$MADR3
$MADR4
MAIL

tMAMS 1
sMAMS 2
SMAMS 3
SMAMS 4
$SMBADR
MFLG

SMNE W

SMSGAD
MSGLG
MSGTY
SMSWR

MTYPI
MTYP?2
SMTYP3
MTYPS,
SMXCNT
SNULL

SNWTST

$OCNT
$OMODE
$OVER
$PASS
$PASTM

00125¢
001172
044132
001156
001155
001120
001124

027154
041046
000000
001000
042052
001104
043106
001135
001114
001166
064131
001106
001110

001222
001226
001232
001236
201170
001220
001224
001230
001234
001002
044130
041740
001204
001206
001170
061727
001221
001225
001231
001235
042332
001154
000001

044356
0464360
042316
001176
001006

08-AUG-79 10:35

S8
SO
38054

37854

5014

38074~

38074+

37854
SOn
58#

SG#
3805+«

3803
3803

437+

495+

637+
1221
1642+

3809

3785+

3781+
3798+
3781

179«
179=
3798

S

3805+
3805+
3805

3803
L1174
5114
7134
879«#

179+

K11
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438
502+

1228+
1697+

5799
3798

389+
391«

179

4354
520#
7894
911»

278+

441 G446
512+« 521«
650» 651
1235 1335«
1706 3234«
38C3
542~ 569+
790~ 793
191 3785
447H 4514
5304 5414
792 7954
914 Q54 #
394 693

445

531«

726*
1342
3238

825+
796+

3798

L5748
5684
7984
Q764

724

448w

538

727
14647+
3772

914
799+

3803

L4614
5934
802#
10044

1164

454+

555+

790+
1451+
3773

3566
825+

4654
6064
8194
1113

2009

458+

556+

793
1655+
3778

3785+
915~

4704
(Yal
824n
1161#

2023

L62*
579+
796+
1459+

1211+

4754
6344
8324
11694

3460+

LE6*
598+
799+
1464

1227+

L4794
6478
8394

3541

471w

607«
1196
1468+

1698+

4874
8aba

378~

SEQ 0140

476+

613
1198
1487

1715»

493
6778
8624




(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC
08-AUG=79 10:35

CVMNAB.P11

SPWRAD
$PWRDN

o
w
<
0
)
"

$SWREG
$SWRMK -
$TESTN
$TIMES

$TKB
S$TKCNT
STKINT
$TKQEN=
$TKQIN
$TKQOU
$TKQSR
$TKS
$TKSRV
$TN

$TPB
$TPFLG
$TPS
$TRAP
$TRAP?2
$TRP =
$TRPAD
$TSTM
$TSTNM
$TTYIN
$TYPBN

043102
042742
043076
043014
001164
041320
kO hN
041410
041752
000040
027176

ARATARY
LA AR 824

043112
042054
000137
177777
042262
000214
165400

001212
000000
001174
001160

001146
04042°2
040470
040470
040424
040426
040430
001144
040540
000062

001152
001157
001150
044436
044460
000021
044472
001004
001102
041644
0464362

ccC

38004
179
I8CON
38004
Son
3781a
3809
3781#
37834
3781
36460
3809
3809
38004 =
179
60
60#
3785»
564
SH
470
621
824
1161
SOn
22
594
S5o#
713«
879«
594
37814«
185
37814
37814«
37814«
3781

38094
38094
38094

SO
37814
3808«

38004

1394
3809

3809
3809

7854
179

20
475
634

1169
179
3785
3785+
179+
789+
911«
1372

3781»

274n

20
L70#
593«
692
799
9414

3309+
3803
3307
38094

38104

390«
3809

L 1N
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3781

191

22
479
647

3460

389+

792+

9412
3781

L83

3854
475N
6064
694
802#
942
3319«

3317
I811a

436+

3798

3466

59
487
660
846

3785

417«
795«
954«

490«

390
L7594
621a
7134
8154
9544
3803+

3803
38124

824+

3803

3781

179
493
672
862

3798

479
798+
977«

507+

412
L4874
6344
715
B24#
973

38134

880+

3785

389
501
684

3800

(87
802+
1004~

543«

4174
L4934
547N
719
825
9764

38144

962+

3798

o0 ~wn
\‘_a_a—a
OWN—=~

493
819+
1113~

570+

429
SO1#
649
725
8324
10044

3460~

435
520
789
911

501+
824
1161«

595+

4354
S511#
6604
7894
8354
11134

3504

647
530
792
941

541+
832+
1169+

1366+

436
5204

790

8464
1128

35785+

451
541
795
954

568+
839+
3460+

1367

L4470
528
6724
7924
8624
11614

3798

457
568
798
976

660+
846+
3785+

1373«

451
S30#
674
793
8704
1163

461
593
802
1004

672+
862+

3461

L57#
539
684#
7954
879#
1165

SEQ 0141

465

819
1113

684+
870+

3781+
4614
S41a

880
11694




CVMNA-B MNCAD/MNCAM/MNCAG D]JAGNOSTIC

CVMNAB . P11

$TYFDS
STYPE

$TYPEC
$TYPEX
$TYPOC
STYPON
$TYPOS
SUNIT

SUNITM
SUSWR

$VECT
SVECT2
$XTSTR
$SGE T4=
$OF ILL

$40CAT=

.SASTA
.BX

043442
0643160
043372
043440
044160
064174
044134
001202
001010
001214
001240
001242
042066
000000
044357

NEARRR

065666

LA S 88 & ¢

001000

MmN
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08~AUG~79 10:35 CROSS REFERENCE TABLE == USER SYMBOLS

38044 3809
181+« 182+ 183« 184« 3803% 3805 3809
3781 3803#
>803
38074 3809
38074 3809
3807+ 3809
Son 337« LA K 346 350 364 367 371 374
S84
Son
594 2698 2704« 2705« 2735
b3/
37854
34600
38074
U 3785 3798
26# 3w 42 “3n LON L“8# S6a 574 584
3460 37814 3785 3798 37994 3800 3803 3804n 38054
J 38?3‘

378+

594
38224

3545

179
38244

3775

1914
38254

SEQ 0147

195




(VMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTIC

CVMNAB. P11
ASCIZ 8
BERROR 37954
COMMEN ral
DUMMWRN 6o
ENDCOM 21
ERROR rarl
509
799
1449
ESCAPE ar
GETPR] par
GE TSWR Far
MULT 214
NEWTST Var
511
792
976
POP rat
PUSH 2w
REPORTY pal
SCOPE par g
520
795
1113
SET 124
SETPRI 21
SETTRA 38094
SETUP Par 4
SKIP Al
330
649
796
1266
1395
2662
SLASH 2
SPACE 2w
STARS 2a
4L87
684
911
3803
SWRSU 21a
TRMTRP  3809#
TYPBIN Par
TYPDEC 2
TYPNAM ray ;
TYPNUM 21a
TYPOCS 2
3119
TYPO(CT 21a
TYPTXT 21
XHOLDT 7504
$SCMRE SO
$SCMTM So#
$$ESCA v

3798

162
518
831
1453
160

1914

389
520
795
1004
3783
3783

417
530
798

08-AUG-79 10:35

354
529
838
1457

617
530
798
1113
3800
3800

435
541
802
1169

3811

289
397
674
973
1288
16407
3187
3537

58
501
789
954

3805

3799

1786
3204
3781
1863

793

377
540
845
1461

435
541
802
1161
3804
3804

647
568
819

3812

292
410
686
1020
1317
1430
3275

59
511
792
976

3807

18710
3548
3799
2601

796

N1
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CROSS REFERENCE TABLE =~ MACRO NAMES

443
557
856
1466

647
568
819
1169
3805
3805

651
593
832

3813

295
412
688
1103
1319
1431
3283

389
520
795
1G04
3808

2043
3550

2615
799

457
606
839

3814

298
627
692
1105
1343
1488
3287

417
530
798
1113
3809

2070

2618

461
621
846

301
429
694
1128
1351
1707
3354

435
541
802
1161

2650

460
615
898
1734

461
621
83¢

465
634
862

304
446
715
1134
1360
1784
3363

647
568
819
1169

2652

464
630
935
1991

465
634
846

470
647
870

307
528
719
1150
1363
1972
3371

45
593
824
3460

2699

468
643
953
3507

470
647
862

475
660
879

311
539
725
1156
1368
2050
3373

457
606
3781

2760

473
656
997

475
660
870

479
672
911

315
558
729
1156
1370
2066
3377

461
621
3783

2764

4«78
746
100

479
672
879

487
684
941

318
614
733
1163
1371
2075
3542

465
634
846
3785

2770

485
790
1224

487
684
911

7i3
954

321
629
737
1165
1377
2081

470
647
86¢
3798

2797

492
793
1238

493
713
941

501
789
976

324
633

1222

1391
2658

475
660

3799

2802

SEQ 0143

699
1344

501
789
954

S11
792
1004

327

793
1236
1393
2660

479
672
879
3800

3020




CVMNA-B MNCAD/MNCAM/MNCAG DIAGNOSTI(
08-AUG-79 10:35

CVMNAB. P11
SINEWT 21n
51
792
976
$SSET 38094
$ESETM 1794
$$SKIP Al
790
.EQUAT n
.HEADE I
.SETUP on
. SWRH] on
.SWRLO 22N
.SACT! 104
.$APTB 104
.SAPTH 104
.SAPTY 104
.SCATC n
.SCMTA N
. SEOP n
. SERRO N
.SERRT on
. SPARM 84
. SPOWE 8#
. SRAND 10#
. SRDDE n
. SRDOC 104
.SREAD 84
. $SAVE 8#
.$SCOP 8#
.$SPA( on
. $SWD0 on
.$TRAP on
.$TYP8B ‘84
.$T7YPD 10#
.$TYPE on
STYPC 8#
. ABS. 065666

389
520
795
1004
3810

412
793

3809
3808
3804
3803
3807

000

ERRORS DETECTED: O

CVMNAB, CVMNAB/ CRF =( VMNAB

617
53C
798
1113
3811

429
796

OVR

RUN-TIME: 32 21 2 SECONDS

RUN-TIME RATIO:
CORE USED:

28K

196/57-3.4
(55 PAGES)

635
561
802
1161
3812

528
799

RO

MACY1Y 30G(1063) O08-AUG=79 10:42 PAGE 74-1
(ROSS REFERENCE TABLE == MACRO NAMES

447 651 657 467 465 470
568 593 606 621 634 647
819 824 832 839 846 862
1169
3813 3814

539 649 66¢ 674 686 688
977 1128 1163 1165

REL LCL D

475
660
870

692

479
879

694

487
684
911

715

493
713
941

719

SEQ 0144
501

789
954

725




