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SEQ 0002

1.0 ABSTPA(T

This diagnostic has three starting addresses:

200 Normal
204 Restart )
210 Option checkout with tester connected
(Tighter tolerances for the MNCAD, MNCAM and MNCAG)
214 MNCTP incoming inspection test :

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

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

W: Wraparound analog tests

Analog subtests

Noice test .

Interchannel Settling test

Differential Linearity and Relative Accuracy test
(only on the second pass)

n loof:foCathbrinead
P: Print converted analog values loop
L: Logic test (MNCAD, MNLAG and MNCTP)
A: AuUto tests

Logic subtests

Analog subtests

Noise test .

Interchannel Settling test

Differential Linearity and Relative Accuracy test
(only on the second pass)

Quiet execution of the Auto tests without Dif-Lin
Noise tests on selected channels

Differential Linearity and Relative Accuracy test on a
selected channel

Settling test between two selected channels
Function test of the MNCAG front panel

Test MNCAG channels analog input

Common mode rejection test for MNCAG channels
Incommwng inspection test of the MNCTP

GAIN or TC TYPE register loop

Base or vector address change

Get new switch register value

Help the operator and re-type the test list

IOWXr=-F—~"n OZO
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SEQ 0003

2.0 REOUIPEHENTS

J.1

2.2

3.0

4.0

4.1

6.2

Equipment

Computer with 20K of memory

[/0 Console Terminal (LA36 VT1OO etc.)

MNCAD/MNCAM/MNCAG/MNC TP Module(s)

MNCAD-TA test module <optional>

MNCAM-TA -est module <optional>

MNCAG-TA test module <optional>

MNCTP-TA test module <optional>

Bit map terminal for graphic output (J.E. V1105, vT55)
<optional>

Storage

This program uses 16K of memory.

LOADING PROCEDURE

Procedure for loading normal binary file should be followed.

STARTING PROCEDURE

Control Switch Settings
Standard PDP-11 fFormat
SW15=1 100000 Halt on _error

SW14=1 040000 Loop on test

SW13=1 020000 Inhibit error typeouts

Sw12=1 010000 Inhibit sizing the number of MNCAD (A/D)’S
SU11=} 004000 Inhibit iterations

002000 Halt for video bit map display
SW9 = 001000 Loop on error
Sw8 1 000400 Loop on test in SWR <7:0>

Starting Addresses

200 Starting address for standard tolerances
204 Restart address
210 Starting address for tighter tolerances

214 Starting address for the MNCTP incomming test
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5.0 OPERATING PROCEDURE

Start the diagnostic at 200, 210 or 214. The program requests an
initial switch register value. The operator will normally
depress the 'RETURN™ key. The program now instructs the operator
what position to set the front panel switches of the MNCAD AND
MNCAG. The program now request if the MNCAD-TA test module is
connected. The operator responds by typing a 'Y'' or 'N'' followed
by depressing the ‘RETURN'' key. The request is repeated for the
MNCAM-TA, CAG-TA AND MNCTP-TA test modules. The program will
then request if a MNCKW (CLOCK) is available on the system. Tr2
final request asks if the console terminal 1is a 'BIT-MAP"
terminal (IE VT105 or VT55). A Llist of tests, Lloops, or
functions available will be printed out. The operator selects
the °TEST CHARACTER'', according to the table Llisted, and
depresses the 'RETURN'' key.

A control character (*C) 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 performed, 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 used as a software switch register. To modify the
contents of SWREG, depress ''CTRL'' 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
fol lowed 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
will then ask which ciannels to test. The program will run
through the analog subtests, the noise test, the interchannel
settling test, and on the second pass, the differential linearity
and relative accuracy test.

If 'Q" is typed, the program will preform the same as ‘'W''.

It ''C"' is typed, the program will ask for the channel to be used.
It will then ask 1if the offset or gain adjustments are to be
made. The ogerator should perform the operations made by the
program. The program will run the calibration routine and loop
on the MNCAD until it is calibrated and a "RETURN'' is typed.  If
an additional MNCAD (A/D) is to be calibrated, use the 'B'
command to inform the program of its base and vector address.
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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'' or ''TC TYPE'' to be used for that
channel. The program will then run the print values routine and
will loop on that test until the operator type '‘CTRL C''. To
change the selected channel or gain, the operator must type ''CTRL
G''. ~ The current switch register value will be reported. Bits 6
thru 9 select the gain and bits O thru 5 select the channel to be
used. If an additional MNCAD is to be tested, use the 'B'
command to inform the program of its base and vector address.

It "'A"" 1s typed, the ﬁrogram will report the number of MNCAD
detected and will then give a channel table for the MNCAD (A/D)
under test. If any test module is connected, the program will
then ask which channels to test. The program will run through
the logic test for the MNCAD, MNCAG and MNCTP, analog subtests,
the noise test, the interchannel settling test, and on the second
pass, the differential linearity and relative accuracy tests.

[f '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 for the MNCAD, MNCAG and MN(TP,
printing 'END PASS'‘ when it has completed an entire pass. If
additional MNCAD (A/D)'S are detected, the test will be run
successively on each MNCAD. If the MNCAD-TA test module is
connected, the program will ask the operator to change the
"'SINGLE ENDED-DIFFERENTIAL'' test switch. The program will then
ask the operator to depress the test module "EXTERNAL START''
switch on the first pass. If a MNCAM-TA is connected, the
ogeretor should change the '‘SINGLE ENDED-DIFFERENTIAL'' switch on
the MNCAM-TA to verify that the channels do change configuration.

It 'N' is typed, the grogrqm will report the number of MNCAD
detected and will then give a channel table for the MNCAD under
test. The program will tien ask for the ''STARTING CHANNEL''. The
operator now inputs 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. It
the channel is a MNCAG channel, the noise test is 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 will then ask for the two channels that are to
be tested. It is important that the two channels are at opposite
input values near maximum analog input (IE 0250 and 7540).

SEQ 0005
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It ‘D' 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 will then ask for the ‘'STARTING ON C(HANNEL''.
The operator now inputs the desired channel and depresses the
‘RETURN'’. The program will now ask for the “ENDING ON CHANNEL''.
The operator now inputs the last channel to be tested. If only
one channel is desired, depress ‘RETURN'' for this answer. The
test requires that all channels to be run must have a "FULL RANGE
RAMP input.

It '™’ is typed, the program will request which channel will be
used. The operator is now instructed to apply ‘+10 volts'' to the
channel input. The operator is then instructed to apply <10
volts’' to the channel input. The prog-am will now report the
results of the the test.

It ‘¥ is typed, the program will request which channel will be
used. The operator is now instructed what position to set the
front panel switches. No analog input values will not be
Ehegked, only the tront pane. switches and digital read-back
ogic. .

It *'T"" is typed, the program will request which channel will be
used. The operator is now asked to verify the 'LED'’ state on the
MNCAG-TA. The operator is now instructed what position to set
the ftront panel and MNCAG-TA switches. The analog input values
will be tested for all gains and modes.

It ‘X' is typed, the program will request which channel will be
used. The pro?ram will then ask for the ‘‘GAIN OR TC TYPE'' value
to be loaded. Followed by the expected value ot be read back.
The rogram will then use the values supplied to load and read
the "GAIN OR TC TYPE'' registers.

1f 'H'’ is typed, the pro?ram will tell the operator what position .

to set the front panel and test module switcnes. It will then
ask about the presence of the test modules, clock and the type of
rong?lgl terminal. The program will then type the list of tests
available.

it '8 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 is requested. Upon completion of the input, the
program will reprompt the operator about the test to be run.

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

It 1" 1s t¥ged, the program will ask for the starting MNCTP
chanmel . e program will ask if a gain-type is to be selected.
The program will provide different voltage input to the MNCTP and
monitor the output with the digital voltmeter. Upon completion,
the program will repromt the operator about the starting channel.

SEQ 0006
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Inhibiting auto-size feature

Logic, auto and wraparound tests will automatically auto-size and
regort the number of MNCAD'S it detects on the system. To
inhibit this teature, set switch register bit 12 to a one.
Another wa; to inhibit this feature s to set bit 15 of location
$SENWM (1210). The operator can also use the program 'B'' command
to modify the default base and vector addresses for other than
the first MNCAD.

End of pass typeouts

At the end of a pass in which no errors were detected, the
fol lowing typeout will occur:

"END PASS 12"°

It any errors were detected, the following typeout will occur at
the end of a pass:

"END PASS 12 ;TOTAL ERROR COUNT = 5 ;BAD UNITS 0000000000000100'°
This indicates that:
Twelve passes thru the program have been made.

A total of 5 errors have been detected.
MNCAD 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
following:

UNIT: Unit number

ERRPZ : Location at which an error was detected.

STREG: Address of the status register.

ADBUFF : Address of the buffer

CHANL : Channel value

NOMINAL: Expected correct data

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

EXPECTED: Expected correct data

TP TYPE: Value of the MNCTP TYPE register

SEQ 0007
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7.0 MISCELLANEOUS

Execution time
Execution time for each of the tests is:
Calibration: 5 conversions/min 3110 baud
Print values: 64 conversions/B seconds @ 110 baud
wraparound test: 7 minutes first pass: 22 minutes

for successive passes
Logic test: 30 seconds (MNCAD ONLY)
Auto test: 8 minutes first pass, 23 minutes

for successive passes
Noise test: . . 20 seconds per selected channel
Differential Linearity 14 minutes
Settling test: 15 seconds .
Front panel on MNCAG: Operator intervention
Test MNCAG inputs: Operator intervention
Common mode test: Operator intervention

7.2

7.3

7.4

7.5

Status register and vector addresses

The program enables testing more than one MNCAD. The first
MNCAD'S status register address must be in $BASE (1244=171000),
its vector address must be in the low byte of SVECT1 (1240-400).
The operator 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 switc) 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 grogram that the console is a bit map
terminal (I.E. VT105 or VT35) by anSHeriq? "YES'' to the initial
program start1ng.?uest1oq. The orogram will then display the
results of the differential linearity and relative accuracy tests
on the bit map terminal screen.

XXDP/ACT/APT
THE PROGRAM IS CHAINABLE UNDER XXDP AND AC(T. The program is

scriptable under APT. Only the logic tests will be run under
XXDP, ACT and APT.

SEQ 0008
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8.0 RESTRICTIONS

8.2

8.3

Testing

No external user connections to the MNCAD, MNCAM, MNCAG OR MN(TP
during program execution.

Starting restriction

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

User systems requiring a free-~unning 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, Lload the P(
(R7) with the starting address and use the proceed 'P'' command.
Before using the ‘L'’ command, the PSW(RS) can be set to 200 to
avoid receiving the BEVNT interrupt after loading the A3S loader.

Possible program 'BOMBS''

The tirst test of this program check to see if the MNCAD responds
to the expected address. If 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-11
ENGINEERING BULLETIN issued by the Digital Components Group.

Bus errors may alter the preset contents of location 4 before the
trap is executed, thereby transferring pro?ram control to an area
in the program that was not set up to handle the trap. If this
happf?s. the program will ‘BOMB'' and possibly rewrite parts of
1.5€etlf,

SEQ GOO9
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9.0 PROGRAM DESCRIPTIUN

9.1

Logic tests
MNCAD TESTING

These 30 Logic subtests run sequentially without further operator
intervention. Its purpose is to check that each of the status
register bits that are read/write can be toaded ard properly read
back; that initialize clears the external start enable bit, the
done bit, the interrupt enable bit, the overflow bit, the error
flag, and the A/D start bit. It also checks that the A/D done
flag sets at end of conversion and clears when the converted
value 1s read. It checks the interrupt logic and the correct
setting of the error flag. If the MNCAD-TA (test module) is
connected, the operator 1is requested to change the position of
the switch on the MNCAD-TA.

MNCAG TESTING

when a MNCAG has been detected, these 5 logic subtests are run
sequentially after the MN(CAD tests. Their purpose is to check
that each of the GAIN register bits can be loaded and properly
read-back. It also ensures that loading the GAIN bits of the
selected channel does not effect the condition of the GAIN bits
of another channel.

MNCTP TESTING

when a MNCTP has been detected., this logic subtest (consisting of
4 sections) is run sequentially after the MNCAD AND MNCAG tests.
The purpose is to check tiat each of the T( TYPE register can be
loaded and properly read-back. It also ensures that loading the
TC TYPE bits of the selected channel does not effect the
crondition of another channel.

Calibration loop for MNCAD

It *'C’" is typed, the program will ask for a channel. Type
channel number followed by depressing "RETURN''. The program will
ask you if Kou want offset or gain. Apply voltage re uested to
selected channel. Adjust pot requested for .00 LSB typeout.
izpe carriage return when adjusted. The l(ast typeout will be
checked for 0.0 LSB with a tolerance of 0.04 LSB if outside, the
program will ask you to re-adjust the same pot again.

SeQ 0010
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Print converted analog value loop

The program co'lects 8 samples and then reports the average value
to the operator. This Lloop allows the operator to check the
converted values of each channel. The operator may also change
the gain of the MNCAG channels. The operator may al<o change the
GAIN OR TC TYPE of the MNCTP channels.

Ditferential |linearity and relative accuracy

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

Settling test

the purpose of this test is to verify that the time allowed for
settlin? to a new input value after switching channels does not
rgsult n an error that exceeds the expected amount for such a
change.

Noise test

This test measures the short-term MINC-11 system noise. RMS
noise equals_ 1 standard deviation of the Gaussian curve, PEAK
noise equals 2.7 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 veritfy proper operation of the
MNCAG front panel controls and digital read~back locig. The
grogram asks the operator to set the MNCAG front panel switches.
The 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.
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Test MNCAG channels analog input value

This test is usea to verify proper eration of the analog
control logic. The test requires that the operator set the
switches on the MNCAG-TA test module and the front 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.

9.10 Gain or TC TYPE register loop

This Loop enables the operator to read and write the GAIN or TC
TYPE register bits. The operator selects the channel, bits to be
losded and the expected value to be read back. The program will
perform & read-write test on the channel and comgare the results
to the expected. Wwhen an error is detected, the operator 1s
informed of the value read back.

Common mode rejection test

This test enables the operator to verify that by changin? the
reference Llevel of a channel does not change the NOISE value on
the channel. The operator 1is requested to supply an input
voltage near the maximum positive value. The program will then
sample the channel and then ask the operator to supply the
maximum negative value. The program will sample the channel and
compare the two values.

Incomming inspertion test of the MNCTP

This test enables the CPU to verify correct operation of the
MNCTP.  The tester module supplies a yolta?e input to the MNCTP.
The program will then use the DVM (digital voltage meter) to
verity proper output from the MNCTP module. If incorrect, the
program will report an error to the operator.

SEQ 0012



N 1
CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC MACY11 306(1063) 10-JuL-81 14:41
10-JuL-81 14:30 TABLE OF CONTENTS

CVMNAC. P
2]
26

56
58

no
~nN

BASIC DEFINITIONS

OPERATIONAL SWITCH SETTINGS

TRAP CATCHER

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX~ETABLE

ERROR POINTER TABLE

MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS
INJTJAL START-UP,HOUSEKEEPING, AND DIALOGUE
INITIALIZE THE COMMON TAGS

TYPE PROGRAM NAME

GET VALUE FOR SOF TWARE SWITCH REGISTER
OPERATOR INPUT ABOUT TEST MODULES CONNECTED
OPERATOR INPUT DECODER TO TEST (HARACTER
DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

n +15 VOLT TEST  (TESTER ONLY)

12 =15 VOLT TEST  (TESTER ONLY)

T3 FLOAT A ONE THRU MULTIPLEXER BITS
T4 " LOAD AND READ BACK ERROR I.E. BIT14
15 LOAD AND READ BACK INTERRUPT ENABLE BIT6

16 LOAD AND READ BACK CLOCK OVERFLOW START ENABLE BITS

17 LOAD AND READ BACK EXTERNAL START ENABLE BIT4

110 LOAD AND READ BACK MAINT. TST BITZ

™ LOAD AND READ BACK ENABLE I.D. BIT3

T12 LOAD AND READ BACK ERROR FLAG BIT15

T13 TEST INIT CLEARS BITS 2-6,8-14

T14 BYTE TEST FOR THE LOW BYTE OF AD STATUS REG

T15 BYTE TEST FOR THE HIGH BYTE OF AD STATUS REG

T16 TEST INIT CLEARS ERROR FLAG

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

120 TEST INIT CLEARS DONE FLAG :

121 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE

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

723 TEST A_L °*1'S RESULT USING MAINT. ADTST. BIT

124 GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

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

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

3 TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)

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

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

134 TEST MNCAM S.E.- DIFF MODE STATUS BIT  (TESTER ONLY)

7355 TEST MNCAD S.E.- DIFF MODE STATUS BIT  (MNCAD-TA ONLY)

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

137 VERIFY "HOLD'' FROM MNCAG CHANNEL 10 (TESTER ONLY)
140 VERIFY 'HOLD'' FROM MNCAG CHANNEL 11 (TESTER ONLY)
141 VERIFY "HOLD'' FROM MNCAG CHANNEL 12 (TESTER ONLY)
142 VERIFY "HOLD'' FROM MNCAG CHANNEL 13 (TESTER ONLY)
143 MNCAG GAIN BITS LOGIC TESTS

T44 MNCTP GAIN AND TC TYPE BITS LOGIC TESTS

145 CHECK THAT ''CLOCK STARTS'' ON MNCAG CHANNELS DO NOT SET ERROR FLAG
146 CHECK THAT '‘CLOCK STARTS'' ON MNCTP CHANNELS DO NOT SET ERROR fFLAG

T47 END OF MNCAD, MNCAG AND MNCTP LOGIC TESTS :
WRAPAROUND ANALOG TEST SECTION

SEQ 0013
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LTITLE CVMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
:*COPYRIGHT (C) 1981

;*DIGITAL EQUIPMENT CORP.

;*MAYNARD, MASS. 01754

. W
.
"

;*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
tPACKAGE (MAINDEC-11-DZQAC~C4), 31 JULY 1980.

SBTTL BASIC DEFINITIONS
:*INITIAL ADDRESS OF THE STACK POINTER wxx 1100 ww=

n)
o

PN NN TN N N

1)

1)

1)

1)

1)

1)

1)

1)

21

(1

M

M 001100 STACK= 1100

(1N .EQUIV EMT,ERROR ;:BASIC DEFINITION OF ERROR CALL
(}) .EQUIV 10T,SCOPE ;;BASIC DEFINITION OF SCOPE CALL
(1M

(1N ; *MISCELLANEOUS DEF INITIONS

(1N 000011 HT= 1 ;:CODE FOR HORIZONTAL TAB
(1) 000012 LF= 12 ;;CODE FOR LINE FEED

(1 000015 CR= 15 ;:CODE FOR CARRIAGE RETURN
(1 000200 CRLF= 200 ;;CODE FOR CARRIAGE RETURN-LINE FEED
(1) 177776 PS= 177776 ; ;PROCESSOR STATUS WORD
(1) .EQUIV PS,PSW

(1) 177774 STKLMT= 177774 ;:STACK LIMIT REGISTER

(1) 177772 PIRQ= 177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
(1) 177570 DSWR= 177570 ; ;HARDWARE SWITCH REGISTER
<}) 177570 DDISP= 177570 ; ;HARDWARE DISPLAY REGISTER
(1)

(1) ; *GENERAL PURPOSE REGISTER DEF INITIONS

(1) 000000 RO= 20 ;GENERAL REGISTER

() 000091 R1= 11 ..GENERAL REGISTER

n 000002 R2= X2 : :GENERAL REGISTER

(N 000003 R3= 13 ; ;GENERAL REGISTER

(1 000004 R4= 26 : ;GENERAL REGISTER

(1 000005 RS= 15 ; ;GENERAL REGISTER

(1) 000006 Ré= X6 ;s GENERAL REGISTER

(1) 000007 R7= ¥4 : :GENERAL REGISTER

(1) 00000¢ SP= X6 ::STACK POINTER

<}) 00000~ PC= Y ¥4 ; ;PROGRAM COUNTER

(1

(1 ;*PRIORITY LEVEL DEFINITIONS

(1) 000000 PRO= 0 ;;PRIORITY LEVEL O

(1 000040 PR1= 40 :;PRIORITY LEVEL 1

(1 00100 PR2- 100 *:PRIORITY LEVEL 2

(N 000140 PR3= 140 ;;PRIORITY LEVEL 3

(1 060200 PR6= 200 ::PRIORITY LEVEL 4

(1 020240 PRS= 240 ;:PRIORITY LEVEL S

(1) 000300 PR6= 300 ;;PRIORITY LEVEL 6

<}> 000340 PR7= 340 $:PRIORITY LEVEL 7

(1)

(1 :*"'SWITCH REGISTER'' SWITCH DEF INITIONS

(H 100000 Sw15= 100000

(N 040000 SWi4= 40000

(N 020000 SwWi3= 20000

(1; 010000 swi12= 10000

g

004000 Swil= 4000
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VMNAC P11 10-JuUL-81 14:30 BASIC DEFINITIONS SEQ 0016
00200C SW10= 000
001000 sw09= 1000
000400 Swo8= 400
000200 swo7= 200
000100 Swo6= 100

0 Swo5= 40
000020 Swo4= 20
000010 Swo3= 10
000004 SW02= 4
000002 sWo1= 2
000001 SWw00= 1

.EQUIV SW09,Sw9
.EQUIV SW08,sw8
.EQUIV SW07,Sw7
L.EQUIV SWO6,SW6
.EQUIV SWO5,SW5
.EQUIV  SWO4,SWé
.EQUIV SWO3,SwW3
.EQUIV SW02,SW?2
.EQUIV SWO1,Sw1
.EQUIV SW00,Sw0

;*DATA BIT DEFINITIONS (BITOO TO BIT15)
100000

100000 BIT1S=
040000 BIT14= 40000
020000 BIT13= 20000
010000 BIT12= 10000
004000 BIT11= 4000
002000 BIT10= 2000
001000 BIT09= 1000
000400 BITO8= 400
000200 BITO7= 200
000100 BITO6= 100
000040 BITOS= 40
000020 BITO4= 20
000010 BITO3= 10
000004 BITO2= 4
000002 BITO1= 2
000001 BITO0= 1

.EQUIV BIT09.BIT9
.EQUIV BIT08.BIT8
.EQUlV B1T107,BI1T7
.EQUIV B8IT06,BIT6
.EQulv BIT05,.BITS
.EQUIV BIT04,BIT4
.EQUIV BITO03.BIT3
.EQulv BIT02.8IT2 »
.EQulv BIT01.8BIT
.EQulv 81T00,81T0

;*BASIC "'CPU'* TRAP VECTOR ADDRESSES

2 o N N Nl N N Nl Nt Nt N N N N Nt N N Nl N Nt Nt it N N Nt ' N N N Nt it N N P NatF P il Nt N N P N N " Nt Nt P b b
r

P N A N e Y e et e ey e e e ey e Y e e T e e T R W N N N N el el N et tat et el ey el ey e Y V. Y. V. ey
d‘l—l_.—l—‘—l—l—l—l—‘_‘_‘_‘—l—l—l—l—l—l—l—l—l—l—l-4—!—l—l—l—l—l—l—l—l—l—‘—‘—‘—A—‘—‘—‘—‘—‘—A—l—l—l—l—l—l—l—)dad

000004 ERRVE(C= & ::TIME OUT AND OTHER ERRORS
000010 RESVEC= 10 ::RESERVED AND JLLEGAL INSTRUCT]JONS
000014 TBITVEC=14 DT BIT

) 000014 TRTVEC= 14 ;; TRACE TRAP

) 000014 BPTVEC= 14 : ;BREAKPOINT TRAP (BPT)
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000004
000042
000100

000174
000176

000200
000204
00010
000214

10-JUL=-81 14:30

00002¢
000024
000030
000034
000060
000064
000240

171000
000400

000000

000004
040354
000042
000000
000100
000104
000174
000000
000000

000137
000137
000137
000137

000200

000340

001666
001674
001702
001712

000002

MACY11 30G(1063)

BASIC DEFINITIONS

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

E 2
10-JUL=81 14:41 PAGE 1-2

::INPUT/0UTPUT TRAP (IOT) ««SCOPE®*»
;:POWER FAIL

:;EMULATOR TRAP (EMT) =+ERRQRw»

0o TRAP

TRAP"'

EErrv KEYBOARD VECTOR

;TTY PRINTER VECTOR
*PROGRAM INTERRUPT REQUEST VE(TOR

SBTTL OPERAT IONAL SUITCH SETTINGS

HALT ON ERROR

LOOP ON TEST

INHIBIT ERROR TYPEOQOUTS

INHIBIT SIZING # OF MNCAD'S

INHIBIT ITERATIONS

HALT FOR VIEWING BIT MAP TERMINAL DISPLAY
LOOP ON ERRQOR

LOOP ON TEST IN SWR<7:0>

*ALL UNUSED LOCATIONS FROM 4-776 CONTAIN A ‘" +2"
*AND ‘‘JSR PC,RO"' SEQUENCE TO CATCH ILLEGAL INTERRUPTS.

WRONG VECTOR.

A O TO CATCH IMPROPERLY LOADED
JHANDLE UNEXPECTED BUSS ERROR.
;XXDP CHAIN MODt FLAG/ADDRESS
;" BEVENT®’ HANDLER

;> SOF TWARE DISPLAY REGISTER.
;;SOF TWARE SWITCH REGISTER.

;START ADDRESS
IRESTART ADDRESS
:START ADDRESS FOR OPTION TESTER CONNECTED

i SWITCH
DU o s
e 15
o 14
I 13
s 12
o 1
o 10
S 9
. 8
ABASE- 171000
AVECT1= 400
.SBTTL TRAP (ATCHER
.=0
“«AND INTERRUPTS TO THE
“«LOCATION O CONTAINS
;tZEcrons.
Iiggo 10TRD, 200
'WORD O
=100
"WORD  104,340,2
=174
DISPREG: .WORD O
SWREG:  .WORD O
JMP BEGIN
JMP BEG2
JMP BEGIN2
JMP BEGIN3

;STARTING ADDRESS FOR INCOMING TESTING OF MNCTP'S

SEQ 0017
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CVMNAC.P11 10-JuL-81 14:30 A(T11 HOOKS SEQ 0018

56 .SBTTL ACT11 HOOKS
(
( ;"Q""t.""'ﬁﬁ".""."'ﬁﬁ."t'."t"'t"tttt'ltt'.'.t.l.tt"'.
( :HOOKS REQUIRED BY ACT11
( 000220 $SVPC-. ;SAVE P(
' 000046 L2466
i 000046 88882% SE?SAD ::1)SET LOC.46 TN ADDRESS OF SENDAD N .SEOP
(1) 000052 000000 "WORD O ::2)SET LOC.52 TO ZERO
( 000220 .=$SVYP( ;> RESTORE PC
001000 .=1000

.SBTTL APT PARAMETER BLO(K

BN IX223223332ZX2223X223 3222322223222 RRR22200RRRRRRRRRRRRRRERRll])

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

""'t.t...t"t..t""""tt""""t.'tt"'tt.t'tt"ttt.ttt..ttt't

001000 LIX=. ;. SAVE CURRENT LOCATION

000024 .=2b ;.SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ;:FOR APT START UP

000044 .—hé ;;POINT TO APT INDIRECT ADDRESS PNTR.
000044 001000 SAPTHDR ;;POINT TO APT HEADER BLOCK

001000 .=.8X  ;;RESET LOCATION COUNTER

T T g R S R A AL
:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
- INTERFACE SPEC.

001000 $APTHD :

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

001002 001170 SMBADR: .WORD  SMAIL ;;ADDRESS OF APT MAILBOX (BITS 0-15)

001004 002260 $TSTM: _WORD  1200. ;sRUN TIM OF LONGEST TEST

001006 000764 $PASTM: .WORD  500. ;sRUN 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

—_, e P el e b AN ) S S D AN NN N = S LR )
e N N N N N N e e N N S N S v v S e S e D N N N s N e e s e e

N e e e T e T I N S

001012 000031 .WORD  SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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59 .SBTTL COMMON TAGS
E;; '-:QQtQ.ttQttttt'ttt't't-ttttttltlll...tltlllll.t.t...t.-nn-n.nt-n
(1) ;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS

(}) :*USED IN THE PROGRAM.

N
1) 001100 .=1100
(1) 001100 $CMTAG: ;:START OF COMMON TAGS

(1) 001100 000000 .WORD O
(1) 001102 000 $TSTNM: BYTE 0 ;s CONTAINS THE TEST NUMBER

(1) 001103 000 $ERFLG: .BYTE O ;JCONTAINS ERROR FLAG
(1) 001104 000000 $SICNT: .WORD O ;s CONTAINS SUBTEST ITERATION COUNT
(1) 001106 000000 SLPADR: .WwORD O ;. CONTAINS SCOPE LOOP ADDRESS
(1) 001110 000000 SLPERR: .WORD 0 ;. CONTAINS SCOPE RETURN FOR ERRORS
(1) 001112 000000 $ERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS DETECTED
(1) 001114 000 $ITEMB: .BYTE O ;. CONTAINS ITEM CONTROL BYTE
(1) 001115 001 S$SERMAX: .BYTE 1 ;. CONTAINS MAX. ERRORS PER TEST
(1) 001116 000000 SERRPC: .WORD 0 ;;CONTAINS PC OF LAST ERROR INSTRUCTION
(1) 001120 000000 SGDADR: .WORD 0 ;. CONTAINS ADDRESS OF 'GOOD' DATA
(1) 0€1122 000000 $8DADR: .WORD O ;; CONTAINS ADDRESS OF 'BAD' DATA
(1) 001124 000000 $GDDAT: .WORD O ;. CONTAINS °'GOOD' DATA
(1) 001126 000000 $8DDAT: .WORD O ;s CONTAINS 'BAD’ DATA
(1) 001130 000000 WORD O ; ;RESERVED=--NOT TO BE USED
(1) 001132 063006 .WORD 0
(1) 001134 000 $AUTOB: .BYTE O .. “UTOMATIC MODE INDICATOR
(1Y 001135 000 $INTAG: .BYTE 0 ;. 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 $TKS: 177560 ;.TTY KBD STATUS
(1) 001146 177562 $TKB: 177562 ;oTTY KBD BUFFER
(1) 001150 177564 $TPS: 177564 ;. TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TPB: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
(1) 001154 000 $NULL: .BYTE 0 ;:CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BRYTE 2 2 CONTAINS # OF FILLER CHARACTERS REQUIRED
(1) 001156 012 SFILLC: .BYTE 12 ;s INSERT FILL CHARS. AFTER A 'LINE FEED''
(1) 001157 000 $TPFLG: .BYTE O ;" 'TERMINAL AVAILABLE'® FLAG (BIT<07>=0 YES)
(1) 001160 000000 $TIMES: 0 ;2MAX. NUMBER OF ITERATIONS
(1) 001162 000000 SESCAPE :0 ;.ESCAPE ON ERROR ADDRESS
(1) 001164 077 $QUES: .ASCII /% s sQUESTION MARK
(1) 0921165 015 $CRLF: .ASCII <15> ;- CARRIAGE RETURN
(1) 001166 000012 $LF: LASCIZ  <12> ;;LINE FEED
2) DA RN R RN AR AR A AN R A AN AR AR RN AR RN RN AR RRAR AR AR RAR AN R NN
g; .SBTTL APT MAILBOX-ETABLE
(3) ""!!ttttttttttttttttttttttttttttttttttt-tt!ttttttttttttttttottn‘t
(2) .EVEN
(2) 001170 SMAIL : : JAPT MAILBOX
(2) 001170 000000 $MSGTY: .WORD  AMSGTY ;.MESSAGE TYPE (ODE
(2) 001172 000000 SFATAL: .WORD  AFATAL ;FATAL ERROR NUMBER
(2) 001174 000000 STESTN: .WORD  ATESTN ;:TEST NUMBER
(2) 001176 000000 SPASS: .WORD  APASS . ;PASS COUNT
(2) 001200 000000 SDEVCT: .WORD  ADEVCT ;;DEVICE COUNT
(2) 001202 000000 SUNIT: .WORD AUNIT  ;;1/0 UNIT NUMBER
(2) 001204 000000 $MSGAD: .WORD  AMSGAD ;;MESSAGE ADDRESS
(2> 001206 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
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C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(
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000
000
000000
000000
000000

000
000

000000
000

000000
171000
000000
00000¢

AFT MA]LBOX-ETABLE

$ETABLE :

$ENV: BYTE
$ENVM: _BYTE
$SWREG: .WORD

SUSWR: .WORD
$CPUOP: .WORD

*

- W

DR1: .WORD
- %
SMAMS?: .BYTE
tMTYP?2: .BYTE
$MADR?Z: .WORD
$MAMS3: _BYTE
sMTYP3: .BYTE
$MADR3: .WORD
SMAMSS : _BYTE
MTYP4: .BYTE
$MADRS: .WORD
SVECT1: .WORD
SVECTZ2: .WORD
$BASE : WORD

$DEVM: .WORD
$CDW1: .WORD
$ETEND:
MEXIT

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS 1
AMTYP1

AMADR1

AMAMS 2
AMTYP?2
AMADR?

AMTYP3
AMADR3

AMTYPS
AMADR4
AVECT1
AVECTZ2
ABASE
ADEVM
ACDWI1

H 2
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;;APT ENVIRONMENT TABLE
:;ENVIRONMENT BYTE
: :ENVIRONMENT MODE BITS
:;APT SWITCH REGISTER
;;USER SWITCHES
;:CPU TYPE ,OPTIONS
B8ITS 15-11=CPU TYPE
11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
11/70=06,PDQ=07,0=10
BIT 10=REAL TIME CLOCK
BIT 9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
;;HIGH ADDRESS,M.S. BYTE
: JMEM. TYPE ,BLKM
MEM.TYPE BYTE -~ (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
SO0 NSEC MOS=003
:sHIGH ADDRESS,BLK#1 )
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF “TYPE'' ABOVE
:;HIGH ADDRESS.M.S. BYTE
: :MEM. TYPE ,BLKA#2
::MEM_LAST ADDRESS .,BLKA#?
;sHIGH ADDRESS,M.S.BYTE
: :MEM. TYPE ,BLK#3
: :MEM.LAST ADDRESS.BLKA#3
;;HIGH ADDRESS,M.S.BYTE
: :MEM. TYPE ,BLK#G
:;MEM.LAST ADDRESS ,BLK#4
:: INTERRUPT VECTORA1,BUS PRIORITYM
2 INTERRUPT VECTOR#2BUS PRIORITYN?
:;BASE ADDRESS OF EQUIPMENT UNDER TEST
;;DEVICE MAP
; ;CONTROLLER DESCRIPTION WORDA1
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C MNCAD/MNCAM/MNCAG/MNC TP DIAGNOST]C
P11 10=-JUL=-81 14:30 ERROR POINTER TABLE SEQ 0021

_SBTTL ERROR POINTER TABLE
:*THIS TABLE CONTAINS THE INFORMATJON FOR EACH ERROR THAT (AN OCCUR.
:*THE INFORMATION [S QOBTAINED BY USING THE INDEX NUMBER FOUND [N
-« OCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
LeNOTET: IF SITEMB 15 O THE ONLY PERTINENT DATA IS (SERRP(C).
:*NOTE?2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
;. EM :;POINTS TO THE ERROR MESSAGE
W DH :;POINTS TO THE DATA HEADER
M DT ::POINTS TO THE DATA
F DF :;POINTS TO THE DATA FORMAT

001252 $ERRTR:
:ITEM 1

001252 052213 053165 053614 EM1,DH1,DT1,.DF1 ;MNCAD STATUS REG. ERROR

001260 053760 w2

001262 052251 053315 053650 ’ EM2,DH3,DT3,DF1 JMNCAD FAILED TO INTERRUPT

001270 053760 w3

001272 052311 053315 053650 EM3,DH3,DT3,DF 1 ;MNCAD UNEXPECTED INTERRUPT

001300 053760 _—

001302 052352 053231 053630 EM&,DH2,DT2,DH1 ;MNCAD ERROR ON A/D CHANNEL

001310 053760 Tem s

001312 052413 053351 053662 ’ EMS ,DHS,DT5,DF 1 JEXISTING MNCAD NOW FAILS TO RESPOND

001320 053760 Tem €

001322 052474 053375 053674 EM6 ., DH6 ,DT6,DF 1 ;BUS ERROR ON SPECIFIED DEFAULT ADDRESS

001330 053760 Tem 7

001332 052572 053416 053704 EM7,.DH?.DT7,DF 1 : INCORRECT 1.D. VALUE

001340 053760 Tem 10

001342 052617 053165 053614 EM10,DH1,DT1,DF 1 :"MNCAG HOLD'' SIGNAL IN ERROR

001350 053760 M 1

001352 052663 053454 053720 ’ EM11,DH12,DT12,DF1 S'INCORRECT'' MNCAG (PREAMP) FRONT PANEL SWITCH POSITION

001260 053760 w12

001362 052737 053454 053720 ’ EM12.DH12,DT12,DF1 :MNCAG GAIN REGISTER N ERROR

001370 053760 Em 13

001372 053005 053454 053720 ’ EM13,DH12,DT12,DF1 :MNCTP GAIN REGISTER IN ERROR

001400 053760 T

001402 053053 053454 053720 ’ EM14,DH12,DT12,DF1 :"'GAIN OR TC TYPE'' REGISTER IN ERROR

001410 053760 M 15

001412 053117 053520 053736 ’ EM1S,DH15,DT15,DF1 :MNCTP ERROR ON THE MN(CTP CHANNEL VALUE

0016420 053760

001422 000000 ADTA: 0 :MNCAD-TA INDICATOR
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FVMNAC.P11 10-JuL-81 14:30 ERROR POINTER TABLE SEQ 0022
97 001424 00000C AMTA: 0 JMNCAM-TA INDICATOR
98 001426 000000 AGTA: 0 JMNCAG-TA INDICATOR
99 001430 000000 TPTA: 0 JMNCTP-TA INDICATOR
00 001432 000000 TPAB: O ;MNCTP AT AMBIENT TEMP.
101 001434 001000 BARFO: BIT9 ;DELAY FACTOR FOR (PU, SO THE HELP MESSAGE WONT GET MESSED UP
;8% JAND OTHER TESTS
104 001436 171000 MNCADO: ABASE ;ADDRESS OF MNCAD #0
105 001440 000400 AVECTY JVECTOR OF MNCAD 40
106 001442 171004 ABASE +4 : L3
107 001444 000410 AVECT1+10 : #1
108 001446 171010 . ABASE+10 : a2
109 001450 000460 AVECT1+60 : 4
110 001452 171014 ABASE +14 : #3
”} 001454 000470 AVECT1+470 ; #3
113 LSBTTL M!SCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS
1164 001456 171000 STREG: ABASE ;ADDRESS OF STATUS REGISTER
115 001460 171001 ADST1: ABASE+] ;UPPER BYTE OF STATUS REG.
116 001462 171002 ADBUF F : ABASE+?2 JADDRESS OF A/D BUFFER
117 001464 000400 VECTOR: AVECT1 ;VECTOR ADDRESS
118 001466 000402 VECTRY: AVE(CT1+2
119 001470 000404 VECTR2: AVECT1+4 ;ERROR VECTOR ADDRESS
120 001472 000406 VECTR3: AVECT1+6
121 0014746 000000 BASECH: 0 ;BASE CHANNEL
122 001476 000000 BASEND: 0 JEND CHANNEL
123 001500 000060 KBVECT: 60
126 001502 171020 KWCSR: 171020 sNORMAL MNCKW ADDRESS
125 001504 171022 KWBPR: 171022 JMNCKW BUF REG.
126 ; TESTER DEVICES
127 001506 170400 GSTREG: 170400 ;KNOWN GOOD A/D CSR
128 001510 170402 GADBUF : 170402 ;KNOWN GOOD A/D DBR
129 001512 000410 GVECT: 410 sKNOWN GOOD A/D VECTOR
130 001514 000412 GVECT1: 412 :GOOD A/D BR VECTOR
131 001516 170430 CLKCSR: 170430 ;CLOCK CSR
132 001520 170432 CLKBPR: 170432 ;CLOCK BPR
133 001522 167770 DRVCSR: 167770 ;DRV11 CSR
134 001524 167772 DRVDOR: 167772 :DRV11 DOR
135 001526 167774 DRVDIR: 167774 ;:DRV11 DIR
136 5 COMMON TAGS
137 001530 000000 WIDE: O :NO. OF WIDE STATES
138 001532 000000 NARROW: 0 ;JNO. OF NARROW STATES
139 0015 000000 FIRST: O
1640 001536 000000 SKIPST: O ;NO. OF SKIPPED STATES
141 001540 000000 TEMP: O ;WORK AREA
142 001542 000000 TEMP1: O JRESTART INDICATOR
143 001544 000000 CH1: 0 JFIRST CHANNEL
144 001546 000000 CH2: 0 ;SECOND CHANNEL
145 001550 0600000 NBEXT: 0 :NO. OF MNCAD'S TO BE TESTED
146 001552 000000 NMBEXT: 0 ;NO. OF MNCAD'S TO BE TESTED
147 001554 000000 puMMY: O ;DUMMY CHANNEL
148 001556 000000 CHANL: 0 : CHANNEL VALUE
149 001560 000000 RMS : 0 JRMS NOISE VALUE
150 001562 000000 PEAK: O ;PEAK NOISE VALUE
151 001564 000000 VIFLAG: 0O ;BIT MAP TERMINAL FLAG
152 001566 000000 SPREAD: 0 ;DEVIATION FROM THE NOMINAL
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P11 10-JUL~-81 14:30 MISCELLANEOUS. TEMPORARY, AND STORAGE LOCATIONS SEQ 0023

001570 00000C CAC: 0 ;SAR VALUE
001572 000000 DELAY: O :TIME CELAY COUNTER
0015724 000000 EDGE: 0 JEDGE VALUE
001576 000000 BITPNT: 0
001600 000000 MIN: 0 ;MIN VALUE

1602 000000 WFTEST: O :TESTER AVAILABLE FLAG

604 000000 KWAD 0 ;MNCKW AVAILABLE TO TEST CLOCK STARTS FLAG

1606 000000 X: 0 ;MAX VALUE
001610 000000 PERCNT: O JPERCENT FOR SAR ROUTINE
001612 000000 ouT: 0
001614 CO0Q00 EVER: 0
001616 000000 BADUNT: 0 JBAD UNIT MAP
001620 000001 MASKNM: 1 :CURRENT UNIT MAP
001622 000000 UNITBD: 0
001624 000000 QUIET: O :SHORT RUN BECAUSE NO EXTRA TYPEOQUT
001626 UNEXP:
001626 012737 001642 001162 MOV #1% ,SESCAPE :;ESCAPE TO 1% ON ERROR
001634 005237 001103 INC $ERFLG
0C1640 104003 ERROR 3
001642 005037 001167 1%: CLR, $ESCAPE JRETURN E CAPE TO NORMAL
001646 000002 RTI JUNEXPECILD INTERRUPT
001650 022776 000001 000000 RETURN: CMP #1,30(SP) DOES IT RETURN TO A WAIT?
001656 001002 BNE RETZ2 NO
001660 062716 000002 RET1: ADD #2,(SP) BU‘\P RETURN ADDRESS
001664 000002 RET2: RT]

.SBTTL INITIAL START-UP,HOUSEKEEPING, AND DIALOGUE

001666 005037 001602 BEGIN: CLR WFTEST
001672 000412 BR RBEG
001674 005237 001542 BEGZ: INC TEMP1 ;SET RESTART FLAG
001700 000411 B8R RBEG1
001702 012737 100000 001602 BEGINZ: MOV #BITI5 WFTEST :INDICATE TESTER IS CONNECTED
001710 000403 B8R RBEG
001712 012737 040000 001602 BEGIN3: MOV MIT14 WFTEST ;INDJCATE INCOMMING TEST FOR MNCTP
001720 005037 001542 RBEG: CLR TEMP :CLEAR RESTART FLAG
0017264 004737 037030 RBEG1: JSR PC,ARESET :GENERATE A CONTROLLED BUS RESET

.SBTTL INITIALIZE THE COMMON TAGS
;. CLEAR THE COMMON TAGS (SCMTAG) AREA

001730 012706 001100 MOV #SCMTAG,R6 ;;FIRST LOCATION TO BE CLEARED

001734 005026 CLR (R6) + ::CLEAR MEMORY LOCATION

001736 022706 001140 cMP #SWR R6 ;;DONE?

001742 001374 BNE .=6 ;.,LO0P BACK IF NO

001746 012706 001100 MOV W#STACK,SP ;o SETUP THE STACK POINTER
;INITIALIZE A FEW VECTORS

001750 012737 0554246 000020 MOV #$SCOPE ,a#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE

001756 012737 000340 000022 MOV #340,@#10TVEC+2 ,.LEVEL 7

001764 012737 055746 000030 MOV #SERROR , @MEMTVEC : ;EMT VECTOR FOR ERROR ROUTINE

001772 012737 000340 000032 MOV #340,WEMTVEC+2 ;:LEVEL 7

002000 012737 060060 000034 MOV #STRAP,@#TRAPVEC :;TRAP VECTOR FOR TRAP CALLS

002006 012737 000340 000036 MOV #340,@#TRAPVEC+2; LEVEL 7

002014 012737 056312 000024 MOV #SPWRDN, a#PWRVE C ; ; POWER_FAILURE VECTOR

002022 012737 000340 000026 MOV #340, MPWRVEC+2 .,LEVEL 7

002030 013737 040210 040202 MOV SENDCT, SEOPCT ;SETUP END-OF ~PROGRAM COUNTER

002036 005037 001160 CLR $TIMES JINITIALIZE NUMBER OF ITERATIONS
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VMNAC . P11 10~-JUL-81 14:30 INITIALIZE THE COMMON TAGS SEQ 0024
(1) 002042 005037 001162 CLR SESCAPE ;. CLEAR THE ESCAPE ON ERROR ADDRESS
(1) 002046 112737 000001 001115 MOVB #1,SERMAX ;.ALLOW ONE ERROR PER TEST
(1) 002054 012737 002054 001106 MOV #.,SLPADR ;o INITIALIZE THE LOOP ADDRESS FOR SCOPE
(1) 002062 012737 002062 001110 MOV #..SLPERR :.SETUP THE ERROR LOOP ADDRESS .
(2) ;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
(2) ;EQUAL TO A "*-1°", SETUP FOR A SOFTUARE SWITCH REGISTER.

(2) 002070 013746 000004 MoV a#ERRVEC,-(SP)  ;;SAVE ERROR VECTOR

(2) 002074 012737 002130 000004 MOV #64S, aWERRVEC  ::SET UP ERROR VECTOR

(2) 002102 012737 177570 001140 MoV #DSWR, SWR ;oSETUP FOR A HARDWARE SWICH REGISTER
(2) 002110 012737 177570 001142 MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
(2) 002116 022777 177777 177014 CMP #-1,aSWR ;:TRY TO REFERENCE HARDWARE SR
(2) 002124 001012 BNE 66% ;BRANCH IF NO TIMEOUT TRAP OCCURRED
(2) ;;AND THE HARDWARE SWR IS NOT = -1
(2) 002126 000403 BR 65% ;JBRANCH IF NO TIMEOUT

(2) 002130 012716 002136 64%: MoV #65%, (SP) ;.SET UP FOR TRAP RETURN

(2) 002134 000002 RT1

(2) 002136 012737 000176 001140 65%: MOV H#SWREG, SWR :;POINT TO SOF TWARE SWR

(2) 002144 012737 000174 001142 MoV #D1SPREG,DISPLAY

E%; 002152 012637 000004 66%: MoV (SP)+,a#ERRVEC ;,;RESTORE ERROR VECTOR

(2) 002156 005037 001176 CLR $PASS s CLEAR PASS COUNT

(2) 002162 132737 000200 001211 BITB HAPTSIZE ,$ENVM ;;TEST USER SIZE UNDER APT

(2) 002170 001403 BEQ 67% ;o YES ,USE NON-APT SWITCH

(2) 002172 012737 001212 001140 MoV #SSWREG, SWR ;:NO,USE APT SWITCH REGISTER

(2) 002200 67%:

191 ;ROUTINE TO OVERLAY THE ‘‘STYPE'' ROUTINE

192 002200 012737 005046 056530 MOV #5046,8TYPE ;CLR ~(SP)

193 002206 012737 012746 056532 MOV #12746,$TYPE+2 MOV ASTYPE+12,-(SP)

196 002214 012737 056542 056534 MoV #STYPE+12,STYPE +4

195 002222 012737 000002 056536 MOV HRT] ,STYPE+6 JRT]

196 002230 004737 054040 JSR PC,STKINT JENABLE TKB INTR.

197 002234 005737 001542 TST TEMPY ;TEST IF RESTART

198 002240 001005 BNE 208 :BR IF YES

199 002242 005737 000042 TST 42 sTEST IF CHAIN MODE

200 002246 001002 BNE 20% :BR IF CHAIN MODE

201 002250 104401 050731 TYPE JINITVT JINITILIZE THE TERMINAL

202 002254 208$:

gP) .SBTTL TYPE PROGRAM NAME

1) ::TYPE THE NAME OF THE PROGRAM IF FIRST PASS

(1) 002254 005227 177777 INC ”~- sFIRST TIME?

(1) 002260 001051 BNE 68% : :BRANCH IF NO

(1) 002262 022737 040242 000042 cMP #SENDAD , a4 ;:ACT-11?

(1) 002c70 001445 BEQ 68% ; ;BRANCH IF YES

(1) 002272 104401 002340 TYPE ,69% TYPE ASCIZ STRING

(2) .SBTTL GET VALUE FOR SOF TWARE SUITCH REGISTER

(2) 002276 005737 000042 TST 62 ;ARE WE RUNNING UNDER XXDP/A(T?

(2) 002302 001012 BNE 708 ;sBRANCH IF YES

(2) 002304 123727 001210 000001 CMPS SENV. M ..ARE WE RUNNING UNDER APT?

(2) 002312 001406 8EQ 708 ;BRANCH IF YES

(2) 002314 023727 001140 000176 P SWR ,#SWREG ..SOFTUARE SWITCH REG SELECTED?

(2) 002322 001005 BNE 718 BRANCH IF NO

(2) 002324 104407 GTSWR ;GET SOFT-SWR SETTINGS

(2) 002326 000403 BR 718

(2) 002330 112737 000C01 001134 70%: Movs #1,3AUTO0B ;. SET AUTO-MODE INDICATOR

(2) 002336 71%:

(1) 002336 000422 BR 68% ;:GET OVER THE ASCIZ




CVMNA(

QP
(1)
203
204
205
206
207
208
209

[V ]
—
o

[ASIASIAS AN LT N 1N TN T,V 1, V)

) = et cd ed —d ed ed ok D
OV ~NON SN —

L1

000137

104401
104401
104401
104401

041605
001426

000010
002450
000001

077001

077001
077001

104420

001134

020524
001542

001602

044235
044353
001422

003046

001165
044011
044072
043672
040000

003002

026466
003002

044165
003002

044305
003002

000010

034602
034716
035032

034602
034716
035032

001602

’(V"NA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JUL-81 14:30

:.69%:
é8$:

1%:
’%:
3s:

4%:

MTEST:

MTESTA:

1%:

2%:

M2
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 2-7
GeT VALUE FOR SOF TWARE SWITCH REGISTER

.ASCIZ <CRLF>#CVMNA~(
SWNRESVEC ,~(SP)

#1$ ,RESVEC
#1,RO

RO, .

#77001,DELAY1
#77001,DELAYZ2
#77001 ,DELAY3

2%
(SP)+,(SP)+
#DELY ,DELAY]
#DELY ,DELAY?
#DELY ,DELAY3

(SP) + ,a#RESVE(

PC.F IXONE
PC,WFADJ
$SAUTOB
4%

BEGL
TEMP]
MTEST1
WFTEST
MTEST
.SDDIF
.SDMDIF
ADTA
AMTA
AGTA
MTESTO

MNCAD (A/D) DIAGNOSTICAH<CRLF>

:SAVE RESERVED VECTOR .
;SET UP ILLEGAL INST. TRAP
;SET RO TO ONE

sTRY SOB INSTRUCTION

;SET UP FOR SOB

;POP TWO WORDS OFF STACK
;INSTRUCTION FAILED

JRESTORE ERROR VECTOR
JINITIALIZE ADDRESSES
;SET UP TOLLERANCES
JTEST IF CHAIN/APT

;60 TO LOGIC TESTS
JTEST IF RESTART

JCHECK JF TESTER CONNECTED ?

;BR _IF NO TESTER
;JSET MNCAD-TA TO DIFF -

JSET MNCAM-TA TO DIFF

;SET AD-TA AVAIL FLAG
;SET AM-TA AVAIL FLAG
;SET AG-TA AVAIL FLAG
;BYPASS NORMAL START-UP Q + A

OPERATOR INPUT ABOUT TEST MODULES CONNECTED

.SCRLF
,SADTST
.SAGTST

. YESNO
#BIT14 WFTEST
MTESTA

RS .ASKTA

MTESTA
AMNCTP
RS ,ASKTA

1$
,SDSE
RS ,ASKTA

2%
. SDMSE
RS ,ASKTA

;TELL OPER. ABOUT MNCAD FRONT PANEL Sw.
.TELL OPER. ABOUT MNCAG FRONT PANEL Sw.
sASK FOR INPUT

sTEST IF 214 START

;BR IF NOT

5tQ 0025

SASK OPERATOR IF MNCTP TESTER MODULE IS CONNECTED ?

;sBR IF NOT CONNECTED
;JUMP AND RUN MNCTP TESTER
;ASK ABOUT MNCAD-TA

;BR IF NONE
:TELL OPER. TO SET MNCAD-TA SWITCH TO SINGLE END
;ASK ABOUT MNCAM-TA

;BR IF NONE
sTELL OPER. 10 SET MNCAM=TA SWITCH TO SINGLE END
;ASK ABOUT MNCAG-TA




CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JUL-81 14:30

(VMNA

C

PN

000205

104401

012600
162710
121027

045036
044652
001165
001432
003002

003002

042025
003002

003002

003014-

001165

000000
000040
000131

050763
037030
000100

003074

001176
001112
001614
001624
052123

000040
000101

176060

3%:

6%:
(%

ASKTA:

108:

1%:
.SBTTL

MTESTO:
MTEST1:

1%:

N 2
MACY11 30G(1063) 10-jUL-81 14:41 PAGE 2-8
OPERATOR INPUT ABOUT TEST MODULES CONNECTED

BR
TYPE
TYPE
TYPE
CLR
JSR
DWRF TP
TPTA
BR

JSR
ASKAMB
TPAB
BR

BR
TYPE

JSR
SCLOCK
KWAD
NOP
JSR
DWRMAP
VTFLAG
NOP

BR

MoV
TYPE

RTS

TYPE
JSR
BIS
CLR
Mov
RTI
CLR
CLR
CLR
CLR
TYPE
ROLIN
MoV
B8I(B
(MPB

33 ;BR If NONE

JIXTPZ JTELL CPER. TO SET MNCAG-TA SWITCHES

,SVM :AND MODE SWITCHES TO VOLTAGE

$CRLF

TPAB

RS ,ASKTA ;ASK ABOUT MNCTP-TA

43 :BR ]F NONE

R5,ASKTA :ASK IF MNCTP IS AT AMBIENT TEMP,
;INDICATOR

6% :BR If NOT AT AMBIENT TEMP

4% :BR IF AT AMBIENT TEMP

. NOTPOF ;TELL OPER. THAT THE MNCTP OFFSET TEST
;. WILL NOT BE RUN

RS,ASKTA ;ASK IF MNCKW IS IN SYSTEM
;MUST LEAVE NOP HERE

RS ,ASKTA :ASK [F VTS55/vT105 TERMINAL IS CONNECTED
:MUST LEAVE NOP HERE

MTESTO

(R5)+,10% :GET MESSAGE POINTER

LS$CRLF :FRESH LINE
;ABOUT DWARF MODULE

(SP)+ RO :GET INPUT

a(R5) ;SET NO MNCXX-~TA FLAG

#40, (RO) JENSURE UPPER CASE

#'Y,(RQ) :TEST IF 1ST CHAR IS Y

1% ;BR IF NOT ‘YY"

a(RS)+ :SET MNCXX~TA CONNECTED FLAG

(R5)+ :BUMP EXIT

RS JEXIT

OPERATOR INPUT DECODER TO TEST CHARACTER

.PRIME1 ;TELL THE OPERATOR THE STORY

PC,ARESET :ISSUE A BUS RESET

ﬁ?é;?.aSTKS :ENABLE TKB INTR.

#1%,-(SP)
:LOWER PS

$PASS JINIT

$ERTTL N THINGS

EVER :

QUIET

.DoT :TYPE THE 'DOT*’

(SP)+,R0O ;READ ANSWER

#40,(RO) :FORCE UPPER CASE

(RO) ,#'A ;IS IT A?

SEQ 0026




{ VMNA=-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JUL-81 14:30

CVMNAC

P11

001002
000137
121027
001002
000137

020572
000103

015632
000120

020212
000114

020524
000127

020636
000102

033252
000110

002566
000107

000126

001564
020636
000116

020676
000106

016106
000124

016400
000104

021362
000115

021022
000123

021522
000130

020006
000121

001624
020572
000111

040000 001602

2%:

3s:

4%:

5%:

6%:

7$:

10%:

11%:

12%:

13%:

14%:

15%:

16%:

17%:

20%:

21%:

22%:

8
MACY11 30G6(1063) 10-
OPERATOR [NPUT DECODER TO TES

28
BEGINA
(RO) . &°C
33

BEGINC
(RO) AP
43

BEGINP
(RO ,A°L
5%

BEGL
(RO) . 4°'W
63
BEGINW
(RO) ,4'B
4]
BASEXC
(RO) ,#'H
108
MTEST
(RO) ,#'G
118

MTEST1
(RO 2V
12%
VTFLAG
BEGINW
(RO),4#'N
13%
BEGINN
(RO) ,4'F
148
BEGINF
(RO) . A°T
15%
BEGINT
(RO) ,#'D
16$
BEGIND
(RO ,4'M
17$
BEGINM
(RO ,4'S
208
BEGINS
(RO) ,4'X
21%
BEGINX
(RO) ,#'Q
22%
QUIET
BEGINA
(RO) 41
77%

MBIT14 WFTEST

-81 14:41 PAGE 2-9
HARACTER

¢
10 TEST
?

.,
. ™y L T e L N e A B A e B A
T~2D

-
> < £E<

]
,LIBRATION LOOP

Crro$xr —D0Vo
<

Y L
:PE/DISPLAY CONVERSIONS TEST

éunasuuasudg

—

M
QGIC TESTS

RY AGAIN

0 WRAPAROUND TEST

T 8?

o TRY AGAIN

?ANEE BASE AND VECTOR ADDRESS
H?
TRY AGAIN

£S., HELP THE OPERATOR

SITG

;NO, TRY AGAIN

——0 —0O —0 =0

Z»n0O
[=

So bt GYS e bt Y0 B ()% 0 e GO0 b

‘WDSOHO

LI T
—— S = )
3

JIS IT Vv?

:;NO, TRY AGAIN

;SET BIT MAP AVAILABLE FLAG + RUN WRAPAROUND
JAND RUN WRAP TEST'S

;IS IT N?

:sNC, TRY AGAIN

;RUN NOISE TESTS

JIS ITF

J:ND, TRY AGAIN

:?¥N1§U%ICH GAIN/PREAMP FRONT PANEL TEST
;2NO, TRY AGAIN

;RUN TEST MODULE VERIFY TESTS

;1S 1T D?

;2NO,TRY AGAIN

:RUN DIFFERENTIAL AND RELAC. TEST ONLY
;IS 1T M?

;;NO, TRY AGAIN

JRUN COMMON MODE TESTS

JIS IT §?

::NO, TRY AGAIN

:RUN SETTLING TEST ONLY

JIS IT X?

;:NO, TRY AGAIN

;RUN READ-WRITE GAIN BITS LOOP

JIS IT Q?

;:NO, TRY AGAIN

ET QUIET MODE

gNI¢U}9 TESTS (LOGIC + WRAPAROUND)
NO, TRY AGAIN

'S
;R
;1
“SET INCOMMING INSPECTION TEST FLAG

SEQ@ 0027



(WNA C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(
10-JuL-81 14:30

VMNA(C.P

P11

004537
030225
001540
000402
000137
104401
000600

002002

026466
042156

77%:

MACY11 30G(1063)
OPERATOR INPUT DECODER TO TEST (HARACTER

JSR
DWTSTP

RS ,ASKTA

778

AMNCTP
,QUEST
MTEST1

c 3

10-JUL=-8] 14:41 PAGE 2-10
sASK ABOUT MNCTP TESTER MODULE
:TEXT FOINTER FOR QUESTION

3R ]F ANSWER WAS NO
UN THE TESTER MODULE

SWAIT "OR CHARACTER

SEQ 0028



* VMNA=( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
<VMNAC P11 10-JUL-~-81 14:30

379 003460 005037 001202
380 003464 012737 003540 000004

381 003472 005777 175430 1$:

382 003476 062737 000004 001126
383 003504 005237 001202
384 003510 005737 001210
386 003516 032777 010000 175414

003526 022737 000004 001202

0004
391 003540 022626 2%:

392 003542 005737 001202
394 003550 005737 000042

398 003562 000137 040154

399 003566 012737 040354 000004 3$:

400 003574 012737 000200 000006

003744

000207

001614
001602

050001
001202

050024
001202

040154
001202
100000

001614
001614
001202
001614
001552
033454
001616

003744

001614
001614

001202
001540

001552

7%:

(%:

5%:

6%:

D 3
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 3

DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

.SBTTL DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM
378 003452 013737 001244 001126 TESTAD: MOV

CLR
MOV
TST
ADD
INC

$BASE , $BDDAT :GET BASE ADDRESS
SUNIT JCLR UNIT NUMBER

#2$  ERRVEC *LOAD RETURN ADDRESS
aSBDDAT *TEST IF ADDRESS EXISTS

#4, $BDDAT “UPDATE BUS ADDRESS

SUNIT TUPDATC UNIT COUNT

SENV STEST IF 'DO NOT SIZE'

3$ *BR IF NO SIZEING

#SW12,3SWR STEST IF INHIBIT SIZING IS SET
3s :BR IF SET

#6. SUNIT STEST IF MAX NUMBER

18 ‘BR IF NOT

38 ‘BR IF MAX

(SP)+,(SP)+ *RESTORE STACK

SUNIT STEST IF ANY EXIST

3$ ‘BR IF ANY ARE THERE

Y7 ‘TEST IF XXDP CHAIN MODE

3g ‘BR IF YES

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

$EOP

#10TRD, ERRVEC

#200,ERRVEC+2

EVE sTEST IF # HAS BEEN REPORTED

(s SIF YES BRANCH

WFTEST STEST IF IN TESTER MODE

7 ‘BR IF TESTER

LFOUND1 “TELL OPERATOR # OF MNCAD'S FOUND
SUNIT,-(SP) “PUT # TO BE TYPED ON STACK
LFOUND2 :FINISH MESSAGE

SUNIT STEST IF ANY UNITS

7% ;ANY UNIT

(SP) + :POP 1 ARG. OFF STACK

SEOP *REPORT EOP

SUNIT,EVER *SAVE THE # OF MNCAD'S FOR LATFR
gg1r1§,even “SET 'REPORTED # FLAG''
EVER,SUNIT STEST IF ANY HAVE GONE AWAY

X3 ‘BR IF ALL ARE STILL THERE
EVER, TEMP *SAVE FOR ERROR REPORT

5 *EXISTING DEVICE FAILED TO RESPOND
SUN] T *RESET UNIT POINTER

EVER ,NMBEXT SGET # OF UNITS

NMBEXT SADJUST IT

PC,F IXONE ‘FIX BUS AND VECTOR ADDRESSES
BADUNT *RESET BAD UNIT INDICATOR

~(SP) SLOWER PRIORITY LEVEL O
#68,-(SP)

PC SEXIT

SEQ 0029



CVMNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

VMNA(

430
«31
(3)
(3
(2)
M
(32
433
(3%
435
436
437
438
439
440
441
642
443
444
445
446
447
4468
449
450
451
452
453
454
455
456
457
458
459
(3)
(3
(2)
(M
460
461
462
463
464
465
466
467
468
469
470
471
472
473
476
475

PN
00374¢

003746
003754
003762
003770
003776
004002

RRERRRRRRRRARE 2R

Eiyzggnsgynunnt~bwnuuvnrd-a

10-JuUL-81 14:30

012737
012737
012737
012737
005737
100100
005737
001075
005737
001072

004737
005237

003746
000001
000001
003746
001602

001176
022134

004030

044504
036526

001540
036642
046502
036462

046620

047505
055704
001112

000001
044513
036526

001540
036642
046502
036462

046620

047505
055704
001112

001106
001160
001102
001110

001160

BEGINL :

3
MACY11 30G(1063) 15—Jll.-81 14:41 PAGE 4
DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

':ll't"t'ttlttt""ttttttttttttt""l.ltlttttttttttttltlttttttlt

TeTEST 1

+15 VOLT TEST

(TESTER ONLY)

IER2X22223 2232238224420 202323330320238032822d00238 228222808 ff00RRRRRRRRRRR)

7ST1:

1%:

2%:

JSR
TYPE
JSR
6020
v100D
BR
TYPE
BR
TYPE
JSR
INC

#TST1,SLPADR

# ,STIMES

#STN-1,$TSTNM
#TST1,SLPERR

WFTEST
1ST3
$PASS
TST3
WFAG

TST3
-(SP)
#1%,-(SP)

R5,GCONVT

TEMP ,R3
PC,CONV15
.SPACE
R5, COMPAR

2%

. OKMSG
TST2

. ERMSG

PC ,WHICHV
SERTTL

2:D0 1 ITERATION
JSET UP TEST NUMBER

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

sTEST IF RUNNING MNCAG ON TESTER
;.BR_IF TESTING MNCAG
JRESET PRIORITY

;TYPE '+15 =
CONVERT CHANNEL 12

:GET TEMP

;. TYPE VOLTAGE

;TYPE & SPACES
;TEST RESULTS

: JERROR

:TypE Imll

;:GOTO NEXT TE T
;TYPE ''sxERROR=%«’’
;INDICATE ERROR UNIT
;UPDATE ERROR COUNT

':tttt'!tt'ltttttttttt'tttttttt'tttt'ttt'ttt"tttttttttlt't"'ttt

TRTEST 2

;:ttt'tttt"t't"'tttttt‘ttltttttttltttt-tt'tt"tttttttttlttt"'t

1%:

SCOPE
MOV
TYPE
JSR
1
MOV
JSR
TYPE
JSR
1760
v100D
BR
TYPE

BR
TYPE
JSR
INC

-15 VOLT TEST

#1,STIMES
.TM15
R5,GCONVT

TEMP ,R3
PC,CONV15
,SPACE
RS, COMPAR

1%

,OKMSG
TST3
.ERMSG
PC,WHICHV
SERTTL

(TESTER ONLY)

::D0 1 ITERATION
STYPE *=15 = '
:CONVERT CHANNEL 11

JGET TEMP

: TYPE VOLTAGE

;TYPE 4 SPACES
sJTEST RESULTS

; ;ERROR

:TYPE .UK”

::GOTO NEXT TEST
:TYPE ''s«ERRORw»"’
;INDICATE BAD UNIT
;UPDATE ERROR COUNT

SEQ@ 0030



VMNAC .,

w77
(3)
(3)
(2)
478
479
480
481
482
483
484
485
486
487
488
489
(3)
(3)
(2)
490
491
492
493
(3)
(3)
(2)
494
495
496
497
498
499
(3)
(3)
(2)

P11

004352

004364

004 366
004370
004376
004400
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000004
012737
012737
013777
017737
0462737
023737
001601
104001
006337
023727
001354

000004
012737
104415
104001

000004
012777
012777
012737
104415
104001

000004
012737
104415
104001

000004
012737
104415
104001

000004
012737
104415
104001

000003
000400
001124
175222
000002
001124

040000

001626
000200
000100

000040
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001126
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175146
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FLOAT A ONE THRU MULTIPLEXER BITS SEQ 0031
::tt't'tt't'tttt‘t‘t“ttttttttttttttttttttttt't'ttttttlttt..t..tt
eTEST 3 FLOAT A ONE THRU MULTIFLEXER BITS
EXEXTEZEZEZE2Z2222222232322 8282222022220 RRRRRRRRRRRRRARARARRRRNES]
75T3:  SCOPE
MOV #STN=1,STSTAM :ENSURE PROPER TEST NUMBER
MOV #3178, $GDDAT :LOAD FIRST BIT
28: MOV $GDDAT,@STREG “LOAD EXPECTED VALUE
MOV @STREG, SBDDAT READ STATUS REGISTER
BIC #81T1,$8DDAT :CLEAR NXC BIT
e $GDDAT . SBDDAT : COMPARE RESULTS
ERROR 1 ;FAILED TO LCAD + READ BIT
18: ASL $GDDAT :GET NEXT BIT
(Mo SGDDAT,#B1T14 :FINISHED?
BNE 28 ::NO,GO TO NEXT TEST
::t'ttttttttttttttttttttttttttttttttttttttttttt*tttttttttlttttt't
SHTEST 4 LOAD AND READ BACK ERROR I.E. BIT14
B 222222232333 2222322232232232323228222222222 82228 2R2RRR22RRRRRR2 ]
TST4:  SCOPE
MOV #B1T14,SGDDAT
CHKIT
ERROR 1 ;FAILED TO LOAD + READ ERROR I.E.
M tttt'ttttttt*tttttttt'ttttttttttttttttttttttttttttttttttttt'ttt
NTEST 5 LOAD AND READ BACK INTERRUPT ENABLE BIT6
R 2 XTI 2322232222323 32333232212 222223 222000222 R22283802000 20002 R340
1875:  SCOPE
MOV FUNEXP , QVECTOR :SETUP _FOR UNEXPECTED INTERUPT
MOV #200,aVECTR1 :LOAD BR LEVEL
MOy - #BITE.SGODAT :LOAD EXPECTED DATA
HK
ERROR 1 ;FAILED TO LOAD + READ INTERRUPT ENABLE
'ttttttttttttttttt"t'tttttt't'tt.ttt'ttttt'tttt'tttt"ttt'tt't
SATEST 6 LOAD an) READ BACK (LOCK OVERFLOW START ENABLE BITS
BEIX2332222X232Z232X2223238223223223 8222332222323 3820220822222 22 8]
TST6:  SCOPE
MOV | #BITS.SGDDAT ;LOAD EXPECTED DATA
HK
ERROR 1 :FAILED TO LOAD + READ CLOCK OVERFLOW START ENAB

tttt't'ttttttttttttttt'ttt'tttt'it't"ttttt"tt'ttttt"t"'tttt

'TEST 7 LOAD AND READ BACK EXTERNAL START ENABLE BIT4

IE222Z222223X2322223222222222 2222222222022 20t 2222222022222 20202 d 0/

?sr7 SCOPE
?var #8174, $GDDAT ;LOAD EXPECTED DATA
HK

ERROR 1 JFAILED TO LOAD + READ EXT. START ENABLE

B4 2222223222322 3223 223222333223 222222232222 2222222020202 RRdd Rl

:;TEST 10 LOAD AND READ BACK MAINT. TST BITZ2
R T Ty T e e s L L R A e
TST10: SCOPE

MOV #8172 ,3GDDAT ;LOAD EXPECTED DATA
CHK]T

ERROR 1 JFAILED TO LOAD + READ BACK MAINT. TST
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004416
004420
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T LOAD AND READ BACK ENABLE 1.0. BIT3

PAGE 6

BE 222222222322 22RRR222028202dd0fR2R20dRladtRRRtRRilRlllRllll RN

SeTEST 11 LOAD AND READ BACK ENABLE 1.D. BIT3

';"tt'tttttt'.t.tttttt"t...ttttt.ttttttttt.tt..tt..t.t.tt.t'.l.

7§T11: SCOPE
?ovxr #8173, $GDDAT :LOAD EXPECTED DATA
HK
ERROR 1 :FAILEC TO LOAD + READ ENABLE I.D. BIT

R 2222222223332 22323222300R2R000d0dRRER00220d0RaRCARARARAARRAARRASAAE Q)

LOAD AND READ BACK ERROR FLAG BIT15

TeTEST 12

':itt‘ttttttt‘ltttttttl""itttttt'tt'.tttttitttttttttltttlt.lIlt

TST12: SCOPE

acaovIT #BI1T15,8GDDAT  :LOAD EXPECTED DATA

HK

ERROR 1 JFAILED TO LOAD + READ ERROR FLAG
::‘ttt“‘t‘tt“"t‘l"t“"“"t‘t.t““ttttt“““““t“ttt.“t
TeTEST 13 TEST INIT CLEARS BITS 2-6.8-14
;;tttt'tttttttttttttttttttttttttlllttttttttttt‘ttttttttttltlttt't
7ST13:  SCOPE

MOV #300,$TIMES ;:DO 300 ITERATIONS

CLR $GDDAT *LOAD EXPECTED DATA
28 MOV #77574,3STREG  :SET STATUS REGISTER

RESET SINITIALIZE

BIS #100,38TKS “SET INTRPT. ENABLE

CHECK *GO CHECK RESULTS

ERROR 1 :RESET FAILED TO CLEAR AD ST. REG. BITS
::tlt"..tttttt."..t.tt‘tﬁtttﬁtﬁﬁtlﬁl...t.tﬁtttttﬁ'tttttttttt'tt
SeTEST 14 BYTE TEST FOR THE LOW BYTE OF AD STATUS REG
;;ttt*tttttttttttttttttttttﬁtttt.tttttttttttttttttttttttttttttttt
TST14: SCOPE

MOV #126440.@STREG  :LOAD A PATTERN INTO A/D STATUS REG.

MOVB  #25010.@STREG  -LOAD ONLY THE LOW BYTE WITH NEW VALUE

MOV aSTREG.$BDDAT  -READ NEW A/D STATUS VALUF

BIC #S]1T1,88DDAT  :REMOVE NON-EXISTANT CHANNEL BIT

MOV #126410,8$GDDAT  ;LOAD EXPECTED VALUE

cMP SGDDAT.SBDDAT  ; COMPARE VALUES

BEQ TST15 1iBR IF SAME

ERROR 1 ‘HIGH BYTE CHANGED IN ERROR
::tttttttﬁttttt't.ttﬁtttttﬁﬁttttttttttt.ﬁ'tttttlttltttttttttttttl
SaTEST 15 BYTE TEST FOR THE HIGH BYTE OF AD STATUS REG
:;tttttttttttttttt'ttttttttt"ﬁ'ﬁtttﬁtttt't'tttttttttttttttttt'lt
TST15:  SCOPE

MOV #12440,@STREG  :LOAD A PATTERN INTO A/D STATUS REG.

MOVB  #25052.@ADST1  :LOAD ONLY THE HIGH BYTE WITH NEW VAl UE

MOV aSTREG.SBDDAT  -READ NEW A/D STATUS VALUE

BIC #81T1,88DDAT  -REMOVE NON-EXISTANT CHANNEL BIT

MOV #25040,$GDDAT  :LOAD EXPECTED VALUE

cMP SGDDAT.SBDDAT  :COMPARE VALUES

BEQ TST16 ::BR IF SAME

ERROR 1 ‘{Ow BYTE CHANGED IN ERROR

SEQ 0032



VMNA-( MNCAD/MNCAM/MNCAG/MNC TP DIAGNOSTIC

H 3
MACYT1 30G(1063) 10-JUL-B1 14:41 PAGE 7

/MNAC.PI 10-0U.-81 14:30 116 TEST INIT CLEARS ERROR FLAG
547 .-:.t.t..t.'tt...ttt'.t.tttt.l...tt.tt.ttt.......'t'.".'..."'tt.
(%) ;*TEST 16 TEST INIT CLEARS ERROR FLAG
(3, A ANAN AN AN AN AN ANN AN NN NAAANNNNANAONNEAANNCACANO RN CON N OO RR T OTRORY
r2) 006614 000006 7ST16: SCOPE
(1) 006616 012737 000300 001160 MOV #300,STIMES ;:D0 300 ITERATIONS
548 004624 012777 100000 174624 MOV MIT15,3STREG  ,;SET BIT 15
549 004632 005037 001124 CLR SGDDAT :CLEAR EXPECTED
550 004636 000005 RESET s ISSUE INIT
551 004640 052777 000100 374276 8IS #100,38$TKS ;SET INTRPT. EN. FOR KEYBOARD
552 004046 104414 CHECK
553 004650 104001 ERROR 1
554 '-"tlt.t.t.......'t.ttt..t.tttttlttt...t.'t.tt...t.ttt....t..ttttt
(3) ;*TEST 17 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.
(3) X 2222233223322 2223233232322322232233232232232233232232322322322322223232222222Z23Z22}:]
(2) 004652 000004 TST17: SCOPE
(1) 004654 012737 000100 001160 MoV #100,$TIMES ;:D0O 100 ITERATIONS
555 006662 005277 174570 INC aSTREG ;START CONVERSION
556 004666 012737 006200 001124 MOV #3177 ,SGDDAT ;LOAD EXPECTED
597 006674 004737 022144 JSR PC.STALL ;DELAY
558 0C4700 042777 100000 174550 8IC #81T15,aSTREG ;MASK QUT ERROR BIT
559 004706 104414 CHECK
560 004710 104001 ERROR 1 ;A/D DONE FLAG FAILED 1O SET.BITO FAILED TO (LEAR
561 004712 017700 174544 MOV RADBUFF RO ;CLEAR DONE FLAG FOR ITERATIONS
562 :"t..ttttt..t'.&ttt.....ttt..tttt.t.......t.'......tt.ttttt.ttttt
(3) :*TEST 20 TEST INIT CLEARS DONE FLAG
(3) :'-t.t.t'.....t..t..tt.t....t't...t.tt.t..t't.tt......tt..tlttt.tt
(2) 004716 000004 1ST20: SCOPE
(1) 004720 012737 000300 001160 MOV #300,STIMES ;:D0 300 ITERATIONS
563 004726 005037 001124 CLR S$GDDAT ;CLEAR EXPECTED
564 004732 005277 174520 INC aSTREG ;START CONVERSION
565 004736 105777 174514 2s: TSTB aSTREG
566 004742 100375 8PL 2%
567 004744 000005 RESET
S68 004746 052777 000100 174170 BIS MIT6,a8TKS JENABLE INTR.
569 004754 104414 CHECK
g;? 004756 104001 ERROR 1 ;DONE FLAG FAILED TO CLEAR
§72 AR AR AR AR AN R RN AR AR A AR A AR AN N AN AN A AN R AN AR AR RN R AR RN R
&7 ;=TEST 21 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE
(3) IBEXTZ2 232323222322 222 2222232222223 22220222020 02023032022322322223223233%/
(2) 004760 000004 7ST21: SCOPE
573 004762 005037 001124 CLR SGDDAT s CLEAR EXPECTED
§76 0047 005277 174464 INC aSTREG JSET A/D START CONVERSION BIT
575 004772 105777 174460 1%: TSTB aSTREG JWAIT FOR FLAG
576 004776 100375 BPL 1%
577 005000 017700 174456 MOV @ADBUFF RO ;READ CONVERTED VALUE
578 005004 104414 CHECK
579 005006 104001 ERROR 1 :DONE FLAG FAILED TO CLEAR

SE@ 0037
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174416
174414

000100
005150
000100
005166
034132
005254
174236
174230
174222

174222
000300

001466
004700

005302
174150

174422
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001124
001556
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001126
001126
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TEST ALL 'O'S RESULTS USING MAINT. ADTST. BIT

BX 2222222222023 2020020222222RR2 200202022002 220R0d2R0R0RR0RR00R02022|

TeTEST 22 TEST ALL '0°'S RESULTS USING MAINT. ADTST. BIT
X22222232223323 2323232223821 %233 2323222332323 23322323232033822323222332324232322228¢4%32§3]
7§722: SCOPE
(LR $GDDAT ;CLEAR EXPECTED VALUE
(LR CHANL *SET CHANL =
(LR SPREAD *SET SPREAD = 0
MOV #5,3STREG *CONVERT EVEN CHANNEL WITH MAINT. BIT SET
18: ggra afREG ‘WAIT FOR DONE
L
MOV @ADBUFF ,$BDDAT  ;RESULTS TO BDDAT FOR CHECKING
BEQ 1ST23 :;GOTO NEXT TEST
ERROR 4 *DID NOT GET ALL '0'S RSULT WITH MAINT. ADTST
.'.‘ttt'.t."'t"'."t't".'ttt..t.tttt".t"..'i..'tt..'t"tttt...
S*TEST 23 TEST ALL *1'S RESULT USING MAINT. ADTST. BIT
RN 2232222222833 232232322223322223233332232232232232323222232223222222222¢223]
T$123: SCOPE
MOV #7777 .8GDDAT  ;EXPECT ALL '1'S RESULT
MOV #7, CHANL SSET CHANL = 1
(LR SPREAD *SET SPREAD = 0
MOV #405,aS TREG *CONVERT ODD CHANNEL WITH MaINT. BIT SET
18: égre asTREG :WAIT FOR DONE
L
MOV QADBUFF ,$BDDAT ;RESULTS TO BDDAT FOR CHECKING
CMP $GDDAT,$BDDAT  :EQUAL?
BEQ TST24 :;GOTO NEXT TEST
ERROR 4 *DID NOT GET ALL *1°'S RESULT WITH MAINT. ADTST
. " S22 3222232222322 3 2223222823322 2222222222322323222223223222222¢%8323}"::}]
TRTEST 24 GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION
X 2232232332233 23232232233222232322222232222322322322223222322222R02202R¢R23232]
1$T24: SCOPE
MOV #100,STIMES ;:D0 100 ITERATIONS
MOV #10$ . SLPADR :LOAD RETURN ADDRESS
108:  BIC #B]IT6,38TKS *REMOVE TKB INTERRUPT
CLR -(SP) *RESET PRIORITY
MOV #1s,-’"P)
18: JSR PC,SETINT ;LOAD VECTOR AREA WITH TRAP CATCHER
MOV #38 aVECTOR *INTERRUPT VECTOR ADDRESS
MOV #200,8VECTR1  :SET UP NEW PSW
MOV #B1T6'BITO,8STREG ;SET INTERRUPT ENASLE BIT + START CONVERSION
2$: ISTB @STREG ;WAIT FOR DONE
B8PL 2$ ‘FLAG TO SET
MOV aSTREG,$8DDAT  :READ STATUS REGISTER
CLR @STREG *ENSURE INTR. ENABLE IS CLEARED
MOV @ADBUFF ,$GDDAT  :READ TO CLEAR DONE FLAG
MOV #B1T7'BIT16,$GDDAT ;LOAD EXPECTED GOOD DATA
ERROR 2 ;FAILED TO INTERRUPT ON DONE
B8R 48 :;BRANCH TO NEXT TEST
3s: cMP (SP)+,(SP)+ *RESET STACK POINTER
4$: MOV VECTRI,aVECTOR +SET UP FOR UNEXPECTED INTERRUPT
MOV #4700, 3VECTRI
(LR -(SP) ;CLEAR PSW
MOV #5$,~(SP}
RT]
58 : CLR aSTREG

SEQ 0034
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(VMNAC.

627
628
629
(3)

P11
00530¢

005777

005077

000004
012777
052777
105777
100375
012737
012777
004737
104414
104001

017700

176150

000100
005330
000100
005346

034132

174042

174024
174024
001472
004700

005462
173770

000001
000100
173746

100200

000001
022144

173720

001160
001106
173606

174110
174104
174062
001126
001124

174024
174020

173760
173440

001124
173730

1264 GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER (ONVERSION
TST SADBUF f ;CLEAR DONE BIT

M 'tQ'Q't'tt"'t't"@"'""""'t""t"t"ttt'Q.tQtt.'QQ'Q"t"

S*TEST 25 TEST INTERRUPT OCCURS WHEN ERROR AND [.E.E. IS SET

B2 2222233333233 2323232 2232324222020 20220223022202223232222828R282222208 20223282

1S125: SCOPE
MOV #100,$TIMES :.D0 100 ITERATJONS
MOV #108 ,SLPADR ;LOAD RETURN ADDRESS
108: 8IC #81T6,38TKS JREMOVE TKB INTERRUPT
CLR -(SP) .LOWER PRICRITY
M?Y #Ss,-(SP)
R
1%: JSR PC,SETINT ;LOAD VECTOR AREA WITH TRAP CAT(CHER
MOV #28 ,aVECTR? ;SETUP VECTOR ADDRESS
MOV #200,aVECTR3 ;SET UP NEW PSW
MoV #MIT15!BIT14,3STREG . CAUSE AN INTERRUPT
Mov aSTREG,$BDDAT  ;BAD DATA
MoV #81T15!B1T14,8GDDAT :GOOD DATA
CLR aSTREG ;CLEAR STATUS
TST SADBUF F ;sAND CLEAR DONE
ggROR %S J"ERROR’’ BIT FAILED TO GENERATE AN INTERRUPT
2%: CMP (SP)+,(SP)+ ;POP STACK
3$: CLR aSTREG ;CLEAR STATUS REG.
TST aADBUF F sFALSE READ TO CLEAR DONE
MOV VECTR3 ,aVECTR2 RESET VECTOR
MOV #4700,aVECTRI
CLR =(SP) JRESET PRIORITY
MOV #48,-(SP)
RT]
45: C'.R aSTREG

2232232332224 22223232222823232323232323222323232342222222322232222322222323228¢2832§¢8}$4

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

2 3332323238322 3223223223222 2322222232222322208222823248222232228242822838¢28F03:22§3&4./

S*TEST 26
TST26 SCOPE

Mov #81T70,aSTREG :START CONVERSION
8IS #BIT6,a8TKS ;ENABLE TKB INTERRUPT
18: é;S)TB ?iTREG ;WAIT FOR
L
2%: MOV #81T715!8177,$GDDAT ;LOAD EXPECTED VALUE
MOV #8170, aSTREG ;START 2ND CONVERSION
JSR PC,STALL sDELAY
4%: CHECK
ERROR 1 ;ERROR FLAG NOT SET WHEN 2ND
; CONVERT ENDS BEFORE READ BUFFER FROM FIRST
MoV 8ADBUF F ,RO ;CLEAR DONE FLAG

SEQ 0035
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CVMNAC . P11 10=-JuL-81 14:30 127 TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS
%7 ;:l!t!ttt'ttttt't"ttttﬁ'.t.'..'ttt"t'..'ﬁ.ﬁ.'...ﬁﬁ.'ﬁtttﬁtﬁtt'.
(3) JwTEST 27 TEST ERROR FLAG SETS IF START Z2ND CONV. BEFORE DONE FLAG SETS
(3) :"!tttt't'ttt.t't'tt'tt"t!t"""'tt-t'tﬁ"t't'tt't".'ﬁ'ﬁ..ﬁ.ﬁ'
(2) 005542 TST27: SCOPE
668 005564 012737 100000 001124 MOV #3]1715,8GDDAT  ;LOAD EXPECTED DATA
669 005552 012777 000001 173676 MOV #BIT0,aSTREG :START CONVERSION
670 005560 112777 000001 173670 Mov8 #BIT0,aSTREG sSTART NEXT CONVERSION
671 0055 112777 000001 *73662 mMovBe #8]170,aSTREG JONCE AGAIN IN CASE REFRESH INTERVENED
672 005574 017737 173656 (J1126 MOV @STREG,$BDDAT  ;READ STATUS REGISTER
€75 005602 042737 077777 001126 81C #77777 ,$8DDAT  ;MASK OUT BIT 15
674 005610 023737 001124 001126 cme $GDDAT ,$BDDAT  , COMPARE RESULTS
675 005616 001401 BEQ 1% ; BRANCH OVER ERROR
676 005620 104001 ERROR 1 JERROR FLAG NOT SET WHEN 2ND
677 ; CONVERT BEGINS BEFORE FIRST DONE
678 005622 105777 173630 1%: 1ST8 aSTREG JWAIT FOR DONE
6/9 005626 100375 BPL 13 JWAIT
680 005630 017700 173626 MOV @ADBUFF ,RO
681 005634 005077 173616 CLR aSTREG ;CLEAR STATUS REGISTER
&2 ".'t't'ttt'ﬁ.ttﬁtﬁ'ﬁﬁﬁﬁﬁtﬁﬁtﬁﬁﬁ".ﬁ'ttﬁ'ttt'.tﬁt'tit!ttttkt'tt!-'.
(3) J*TEST 30 TEST CHANNELS 0-~7 FOR SINGLE ENDED
(3) 2222222223233 23222 3223332222022 20R0R300RR2RdRaRttdRiRdRRARlRRlllA
(2) 005640 004 TSTSO SCOPE
683 005642 005037 001124 CLR SGDDAT
684 005646 012777 000010 173602 MoV #8173,3STREG ;ENABLE PREAMP STATUS
685 005654 005277 173576 1%: INC aSTREG ;START A CONVERSION
684 005660 105777 173572 2%: 1518 aSTREG ;1S CONVERSION DONE?

687 005664 100375 BPL 2% sNO, WAIT TILL IT IS DONE
005666 017737 173570 001126 MOV @ADBUFF ,8BDDAT :GET PREAMP STATUS
689 0056746 042737 007777 001126 BiC #7777 ,$BDDAT JMASK OUT CONVERTED VALUE
690 005702 001401 BEQ 3s ::SKIP OVER_ERROR IF ZERO
691 005704 104001 ERROR 1 ;CHANNEL O=-7 CANNOT EVER BE DIFFERENTIAL
692 005706 062777 000400 173542 3%: ADD #BIT8,aSTREG ;INCREMENT CHANNEL TO BE TESTED
693 005714 032777 004000 173534 BIT #31T11,aSTREG 'IS IT DONE?
6% 005722 001754 BEQ 1%
695 ttttttttt'tt'ttttﬁtttttt"ttttitttt'tttt'tititttitittttttttitti
(3) 'TEST n TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)
(3) B 222232238232 23223233232323232323823232284832228322822300¢323200822823230 2228028320203 23HR%1
(2) 005724 TSTS1 SCOPE
696 005726 005737 001602 TST WFTEST JRUNNING ON TESTER ?
697 005732 100020 BPL 2% ;:NO, GO TO NEXT TEST
698 0057346 012737 000240 001124 MOV #3177'BIT5,8GDDAT ;SET UP EXPECTED RESULT
699 005742 013777 001124 173506 MOV $SGDDAT ,@STREG ~ ;ENABLE CLOCK OVERFLOW START
700 005750 012777 177776 173542 MOV #177776 ,aCLKBPR ;SET CLOCK NEAR OVERFLOW
701 005756 012777 000011 173532 MoV #11,aCLKCSR ;START CLOCK AT LINE RATE
702 005764 004737 022144 JSR PC,STALL sDELAY
703 005770 104414 CHECK sCHECK RESULT
7204 005772 104001 ERROR 1 ;DONE FLAG FAILED TO SET
705 005774 005777 173462 2%: TST ®ADBUF F :CLEAR DONE FLAG
706 006000 005077 173452 CLR aSTREG JINHIBIT CLOCK OVERFLOW START

SEQ 0036
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CVMNAC.PY 10-Jui =81 14:30 732 TEST CLOCK GVERFLOW STARTS A/D (IF MNLKw IS AVAILABLE) SEQ 0037
708 JINNEERANRANA AN AR A NN A AR ARAAN AN AN AR R ARA AR R RN RO AR AN RN
&) ;*TEST 32 TEST CLOCK OVERFLOW STARTS A/D (IF MNCKW IS AVAJLABLE)
(%) DTN AR A AR AR AN AR AN AR AT AR R AN AR AN E AN AR AR AR AR P RO R TR AN RA O NS
(2) 006004 0000V4 TST32: SCOPE
709 006006 005737 001604 TST KWAD JTEST IF OPERATOR SAID MNCKW WAS AVAILABLE
710 006012 001424 BEQ TST33 ;BR IF ANSWER WAS NO
711 006014 012737 000240 001124 MOV #BI1T7!8]TS, SGDDAT sLOAD EXPECTED
712 006022 013777 001126 173426 Moy $GDDAT ,@STREG ;LOAD STATUS REG.
713 006030 012777 177777 1734646 MOV #177777 ,3KWBPR :LOAD PRESET REGISTER
/14 006036 012777 000011 173436 MOV ”1 aKUCSR JENABLE CLOCK
715 0060446 004737 022144 JSR PC.STALL ;DELAY
716 006050 104414 CHECK ;CHECK RESULTS
717 006052 104001 ERPOR 1 ;DONE FLAG FAILED TO SEV WITH CLOCK STARTS
718 006054 005777 173402 TST SADBUF F ;CLEAR DONE FLAG
;58 006060 005077 173372 (LR aSTREG JINHIBIT CLOCK START
721 CARNNNEAN NN ANNAANANAANNA T ANNNRNAANNANNNAANAAANNANAN AN AN NN NNANNTAAN A
(3) tTEST 33 TEST MNCAD S.E.~ DIFF MODE STATUS BIT (TESTER ONLY)
3 B 222222222222 28222 222322222222 222223222332 22222 2222222322 222¢22]
(2) 006064 000004 7ST33: SCOPE
(1) 006066 012737 000100 001160 MOV #100,.STIMES ;:D0 100 ITERATIONS
722 006074 005737 022130 1ST WFAD sTEST IF TESTING MNCAD
723 006100 001612 BEQ T1ST34 ::BR IF NOT
726 006102 004537 015364 JSR R5,TSTSDF ;GO TO SUBROUTINE AND DO THE TESTING
725 006106 000200 8117 ;1ST IN DIFFERENTJAL MODE
726 006110 020000 20000 JEXPECTED DATA
727 006112 004010 ) 4010 ;ON CHANNEL 10
728 001114 004537 015364 JSR R5.,TSTSDF ;REPEAT
729 006120 000000 0 ;THEN IN SINGLE ENDED MODE
750 006122 000000 0 JEXPECTED DATA
g} 006124 004010 4010 ;JON CHANNEL 10
733 X2 2 2R R AR R R R T2 YR T332 2022222222222 2222220328222 2222}
(3 -TEST 36 TEST MNCAM S.E.- DIFF MODE STATUS BIT (TESTER ONLY)
(%) JINN AN AN NN R A AR AN AN AN AN R AR TR RANA AN AN AN AN AR ARAN AR R AN AT AR
(2) 006126 000004 7ST34: SCOPE
(1) 006130 012737 000100 001160 MOV #100,STIMES ;:D0 100 ITERATIONS
73 006136 005737 022132 TST WFAM TEST IF TESTING MNCAM
735 006142 001412 BEQ TST3S ;:BR IF NOJ
736 0061446 004537 (015364 JSR RS5,TSTSDF GO TO SUBROUTINE AND DO THE TESTING
737 006150 000200 , BIT7 ;1ST IN DIFFERENTIAL MODE
738 006152 020000 20000 :EXPECTED DATA
739 006156 006010 6010 JON CHANNEL 14 <1ST MNCAM ON TESTER IF DIFF.>
2640 006156 004537 015364 JSR R5,TSTSDF ;REPEAT
741 006162 000000 0 JTHEN IN SINGLE ENDED MODE
742 006164 000000 0 JEXPECTED DATA
743 006166 010010 10010 ;ON CHANNEL 20 <1ST MNCAM ON TESTER IF S.E.>
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CVMNAC.P

745
(3)
(3)
(2)
(1

766
767
748
7649
750
751

752
753
754
755
756
757
758
759
760
761

762
763
764
765
766
767
768
769
770
771

11

000007
001602
001422
060166
177700
000003
001176
044235
047151

015364

044165
047151

015364

001160

MACY11 30G(1063)
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10-JUL-81
TEST MNCAD S.E.~- DIFF MODE STATUS BIT

164:41 PAGE 11

(MNCAD-TA ONLY)

I 2322222222222 222222222723222 3222222220000l Rl dd el

SeTEST 35

R I 222222227721 222222232722323732323223322332323232202222R0 2200000l dn)

TS135:

SCOPE
MOV
TST
Ml
TST
8EQ
MOV
B8IC
cMp
BEQ
TST
BNE
TYPE
TYPE
RDLIN
TST
JSR

0
20000
4010
TYPE
TYPE
RDLIN
TST
JSR

0

0
4010

TEST MNCAD S.E.- DIFF MODE STATUS BIT

#1,STIMES
WFTEST
TST136
ADTA
1S7136

CHTABL +10,R0

#177700.R0O
#3,R0
TST36
$PASS
TS136
.SDDIF
.CRWR

(SP)+
R5,TSTSDF

.SDSE
.CRWR

(SP) +
R5,TSTSDF

(MNCAD-TA ONLY)

;:D0 1 ITERATION
JRUNNING ON TESTER ?
;:BR Il YES
IS MNCAD-TA AVAILABLE ?
;.BR IF NO
:GET CHANNEL #10 TYPE
‘MASK OFF OTHER BITS
TEST IF MNCAG
:;BR IF AG CHANNEL=-CANT CHANGE SE/DIF IF MNCAG IS CH'0
STEST IF FIRST PASS
;:BR IF NOT
:TELL OPERATOR TO SET MNCAD-TA TO DIFFERENTIAL
;TELL OPERATOR TO DEPRESS 'RETURN''
‘WAIT FOR ''CR"’
SCLEAN STACK
GO TO SUBROUTINE TO DO THE TESTING

XPECTED DATA

SON CHANNEL 10

;TELL OPERATOR TO SET MNCAD-TA TO S.E.
STELL OPERATOR TO DEPRESS 'RETURN''

;CLEAN STACK
:TEST THE MODE BIT

sNA
JEXPECTED DATA
;ON CHANNEL 10

SEQ OC7H
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773
774
(3)
(3)
(2)
(1N
775
776
777
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005077

000001
022134
060166
177700
000003
001176
000220
001124
001602
000400
000400
022144
022156
001422
044421

055712
001622

047151
100000

172756
172746

001160

001124
173064

- —h

——
NN
——
oo

172762

135

MACY11 30G(1063)
TEST MNCAD S.E.- DIFF MODE STATUS BIT

N 3
10-JuUL~81

14:41 PAGE 12

(MNCAD-TA ONLY)

2242232222233 22322228322 22232222322322 8232322202238 02232323022020202¢43]

tTEST 36

2222222222328 32322232232 3232322224232 34024232323223238232320000000R0000202 04

TST36

2%:

4%:

SCOPE
MOV
TST
BNE
MOV
BIC
CMP
BEQ
TST
BNE
MoV
MOV
ST
BPL
BIS
BIC
JSR
BR
JSR
BR
TST
BEQ
TYPE
JSR
MOV
TYPOS
.BYTE
.BYTE
TYPE
RDL IN
TST
BIC
CHECK
ERROR
TST
CLR

TEST EXTERNAL START STARTS A/D

#1,STIMES
WFAG

1S137
CHTABL+10,R0
#177700,R0
#3,R0

TST37

$PASS

1S137

#BIT?!BIT4,$GDDAT
JENABLE EXTERNAL START
JRUNNING IN TESTER MODE?

::NO

:GENERATE EXTERNAL START
;RESET BIT

;DELAY

;2 TEST RESULTS

$GDDAT ,aSTREG
WFTEST

2$
#3178,aDRVDOR
#8178,aDRVDOR
Pg.STALL

3
PC,AFIRST
43

ADTA

43

LEXTST
PC,WHICHU
UNITBD,-(SP)

1
0
.CRWR

(SP)+
#8IT15,aSTREG

1
aADBUF F
@STREG

(MNCAD-TA OR TESTER)

2:D0_1 ITERATION
TEST iF TESTING MNCAG ON TESTER
:;BR IF YES
:GET CHANNEL 10 ;YPE
:MASK OFF OTHER BITS
TEST IF CH10 IS A MNCAG CHANNEL
;:BR IF IT IS A MNCAG
TEST IF FIRST PASS
;BKk IF NOT FIRST PASS
;SET UP EXPECTED RESULT

;TEST IF FIRST PASS

;BR IF NOT FIRST PASS

;IF MNCAD-TA AVAILABLE ?

; ;BR_IF NO

:TYPE MESSAGE ABOUT EXT. START
:DETERMINE UNIT #

::SAVE UNITBD FOR TYPEOUT
;.60 TYPE~—OCTAL ASCII
;;TYPE 1 DIGIT(S)

;. SUPPRESS LEADING ZEROS
;TYPE '‘TYPE CR WHEN READY'’
JWAIT FOR (R

;POP WORD OFF STACK

;CLEAR A/D ERROR

s CHECK RESULT

;DONE FLAG FAILED TO SET
;CLEAR DONE FLAG

JINHIBIT EXTERNAL START

Sea 003G
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012777
042777

112777

005037
017737
042737
001401
104010

105277
105777
100375
017737
017700
012737
042737
001001
104010

000100
022134

006540
017040

000010
000001
172746
177776

000170
000010

000010

001124
172700
177776

172610
172604

172646
172574
000007
177776

001160

001110

172712
001124
001126
001126

172722
172714

172642

00126
001126

001126

001124
001124

MACY11 306(1063)
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137 VERIFY "HOLD'' FROM MNCAG CHANNEL 10 (TESTER ONLY)

R 2322222 222223332323332233222 2812323223 23282232223223232232323233232222RZ22022)]

SeTEST 37

VERIFY "HOLD'' FROM MNCAG CHANNEL 10 (TESTER ONLY)

B 2222222222223 32232322 2222223233222 2222222223008 02022 R0d28 002

TST37: SCOPE
MOV
TST
BEQ
MOV
JSR

NOU SELECT CHANNEL 10 BUT DONT

#100,$TIMES
WFAG

TST40

#1$,SLPERR

PC.,CLRCHT

;DO 100 ITERATIONS

CHECK IF "WFCHK'® FOUND AN MNCAG

;:BR IT NO MNCAG FOUND

LOAD ERROR RETURN

DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

TELL THE TESTER TO 'HOLD''

CHECK FOR FALSE 'MNCAG HOLD''

1$. MovB
MOV
MoV
8IC
BNE
ERROR

#10,aADST1
#1,$GDDAT
aDRVDIR, $BDDAT
#177776,88DDAT
2%

10

;JLOAD MUX WITH MNCAG CHANNEL

:LOAD EXPECTED DATA
JREAD TESTER INPUT REGISTER

;JMASK OFF OTHER BITS
;3R IF BIT IS ON
JUNEXPECTED "HOLD'' SENSED FROM M.U.T. CHANNEL 10

NOU TELL THE TESTER TO 'HOLD'' THE CHANNEL

23: MOV
8IC

MovB

CLR
MOV
8IC
BEQ
ERROR
;NOW CONVERT ON
3. INCB
(%: TSTR
B8PL
MOV
MOV
MOV
8IC
BNE
ERROR
5%:

#170,a3DRVDOR
#10,3DRVDOR

#10,3ADSTY

$GDDAT
aDRVD IR, $BDDAT
¥177776,$8DDAT
3s

10

AND VERIFY THAT MNCAG CHANNEL DOES HOLD

sTELL TESTER TO HOLD

:BY SETTING ALL THESE BITS AND CLEARING
:THE BIT FOR THE CHANNEL

SRE=CLOCK ‘QUAD. HOLD BUFFER LATCH'

;IN THE MNCAG 'HOLD'' LOGIC

:CLEAR EXPECTED VALUE
JREAD TESTER

:CLEAR OFF BITS
:BR IF BIT IS OFF
;"HOLD'® FROM MNCAG FAILED TO SET CHANNEL 10

THE SELECTED CHANNEL AND CHECK "HOLD'* CLEARS

aSTREG

aSTREG

43

GDRVDIR $BDDAT
@ADBUFF RO
#1,8GDDAT
¥177776,$GDDAT
5%

10

; CONVERT

JWAIT FOR READY

;READ TESTER
:READ 107D BUFFER
:LOAD EXPECTED
:CLEAR OTHER BITS
.,BR IF 8IT IS OFF
MNCAG HOLD'“ FAILED TO CLEAR FOR CHANNEL 10

SEQ 0040
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CVMNAC P11 10~JuL=-81 14:30 140 VERIFY ‘HOLD'® FROM MNCAG CHANNEL 11 (TESTER ONLY) SEQ 0041
849 ISR TR NL L2 2 2T T 11t hddiinbiduhininiaieiaioiidndatuiaiotniaiiiubaidndabriatoinaioibaioilaiviy
(3 JTEST 40 VERIFY ‘HOLD'' FROM MNCAG CHANNEL 11 (TESTER ONLY)
(3 IR AR RN R AN AN AN AR AAN AR AN RRRORR AN R AR AR AN AN AR w
(2) 006706 000004 1ST40: SCOPE
(1) 006710 012737 000100 001160 MOV #100,STIMES ::D0 100 ITERATIONS
006716 005737 022134 TST WFAG CHECK IF "WFCHK'' FOUND AN WNCAG
006722 001470 BEQ TST41 ;:BR I NO MNCAG FOUND
006724 012737 006736 007110 MOV #18 ,SLPERR LOAD ERROR RETURN
006732 004737 017040 JSR PC. CLRCHT ;DO CONVERSION ON AG CHAANELS TO INIT. THE LOGIC

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

850

(3)

%)

(1)

(})

ap

(1) 006736 112777 000011 172514 is: MOVB  #11,3ADSTI SLOAD MUX WITH MNCAG CHANNEL

(1) 006744 012737 000001 001124 MOV #1,$GDDAT *LOAD EXPECTED DATA

(1) 006752 017737 172550 001126 MOV aDRVDIR,$8DDAT ;READ TESTER INPUT REGISTER

(1) 006760 042737 177776 001126 BIC #177776 . $8DDAT -MASK OFF OTHER BITS

(1) 006766 001001 BNE 2s :BR IF BIT IS ON

(1) 006770 104010 ERROR 10 "UNEXPECTED "HOLD'' SENSED FROM M.U.T. CHANNEL 11
(1) :NOW TELL THE TESTER TO ‘HOLD'’ THE CHANNEL

(1) : AND VERIFY THAT MNCAG CHANNEL DOES HOLD

(1) 006772 012777 000170 172524 2$: MOV #170,8DRVDOR  ; TELL TESTER TO HOLD

(1) 007000 042777 000020 172516 BIC #20,aDRVDOR ‘BY SETTING ALL THESE BITS AND CLEARING
ap :THE BIT FOR THE CHANNEL

(1) 007006 112777 000011 172444 MOVB #11,3ADST? RE CLOCK "OUAD HOLD BUFFER LATCH''

(1) YIN THE MNCAG 'HOLD'' LOGIC

(1) 007014 005037 001124 CLR $GDDAT ;CLEAR EXPECTED VALUE

(1) 007020 017737 172502 001126 MOV aDRVDIR, $8DDAT :READ TESTER

(1) 007026 042737 177776 001126 BIC #177776.$8DDAT  -CLEAR OFF BITS

(1) 007034 001401 BEQ 3s *BR IF BIT IS OFF

(1) 007036 104010 ERROR 10 :"HOLD'‘ FROM MNCAG FAILED TO SET CHANNEL 11
(1 -NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'' CLEARS

(1) 007040 105277 172412 3s: INCB  QSTREG - CONVERT

(1) 007044 105777 172406 4is: TSTB  @STREG ‘WAIT FOR READY

(1) 007050 100375 BPL 4

(1) 007052 017737 172450 001126 MOV abDnVDIR,$BDDAT :READ TESTER

(1) 007060 017700 172376 MOV @ADBUF F ,RO ‘READ 11/D BUFFER

(1) 007064 012737 000001 001124 MOV #1,$GDDAT *LOAD EXPECTED

(1) 007072 042737 177776 001124 BIC #197776.,$GDDAT :CLEAR OTHER BITS

(2) 007100 001001 BNE 5% :;BR IF BIT IS OFF

‘H 007102 104010 ERROR 10 “'MNCAG HOLD'* FAILED TO CLEAR FOR CHANNEL 11
(

007104 5%:
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(VMNA(.P11 10-JUL~-81 14:30 T41 VERIFY "HOLD'' FROM MNCAG CHANNEL 12 (TESTER ONLY) SEQ 0042
852 P T T A T T TR R R R R
(3) 'TEST 41 VERIFY "HOLD'® FROM MNCAG CHANNEL 12 (TESTER ONLY)
3) B N L L LTI I I I LI NI N
(2) 007106 000004 TST‘J: SCOPE
007106 012737 000100 001160 MOV #100,STIMES ;D0 100 ITERATIONS
007114 005737 022134 TST WFAG CHECK IF "WFCHK'® FOUND AN MNCAG
007120 001470 BEQ TST42 ;sBR IT NO MNCAG FOUND
007122 012737 007136 001110 Mov #1$,SLPERR LOAD ERROR RETURN
007130 004737 017040 JSR PC,CLRCHT ;DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

NOU SELECT CHANNEL 12 BUT DONT TELL THE TESTER TO 'HOLD'
CHECK FOR FALSE "MNCAG HOLD'

007134 112777 000012 172316 ‘l$. MOovVB #12,a8ADST? ;LOAD MUX WITH MNCAG CHANNEL

007142 012737 000001 001124 MoV #1,$GDDAT :LOAD EXPECTED DATA

007150 017737 172352 001126 MOV aDRVDIR,$BDDAT ;READ TESTER INPUT REGISTER

007156 042737 177776 001126 BIC #177776,$BDDAT ;MASK OFF OTHER BITS

007164 001001 BNE 2% :BR_IF BIT IS ON

007166 104010 ERROR 10 JUNEXPECTED ‘HOLD'® SENSED FROM M.U.T. CHANNEL 12

NOU TELL THE TESTER TO 'HOLD'* THE CHANNEL
AND VERIFY THAT MNCAG CHANNEL DOES HOLD

0C7170 012777 000170 172326 5% MOV #170,aDRVDOR  :TELL TESTER TO HOLD
042777 000040 172320 BIC #40.GDRVDOR BY SETTING ALL THESE BITS AND CLEARING
:THE BIT FOR THE CHANNEL
007204 112777 000012 172246 MOVB  #12.RADST1 RE=CLOCK "QUAD HOLD BUFFER LATCH''
;IN THE MNCAG 'HOLD'' LOGIC
007212 005037 001124 CLR $GDDAT *CLEAR EXPECTED VALUE
007216 017737 172304 001126 MOV aDRVDIR,$BDDAT :READ TESTER
007224 042737 177776 001126 BIC #177776.$8DDAT  :CLEAR OFF BITS
007232 001401 BEQ 3s *BR IF BIT IS OFF
007234 104010 ERROR 10 'HOLD" FROM I“NCAG FAILED TO SET CHANNEL 12
-NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'‘ CLEARS
007236 105277 172214 3s: INCB  @STREG - CONVERT
007242 105777 172210 4% TSTB aSTREG .'UAIT FOR READY
007246 100375 BPL 48
007250 017737 172252 001126 MOV aDRVDIR,$SBDDAT :READ TESTER
007256 017700 172200 MOV SADBUFF RO . :READ 12/D BUFFER
007262 012737 000001 001124 MOV #1,$GDDAT *LOAD EXPECTED
007270 042737 177776 001124 BIC #177776,8GDDAT  :CLEAR OTHER BITS
007276 001001 BNE 5% .,BR IF BIT IS OFF
007300 104010 FRROR 10 MNCAG HOLD'® FAILED TO CLEAR FOR (HANNEL 12

N N o N N e e e T N W N N N N N ataTtal’ ‘Lot

_._aru_.....n_._A_a_a_._‘_a_a_a_a_n_a—l_n—l-a_n_n—l—l_n.a_l—l_a_‘—l_luw—l

N Nl N N N N Nt N M A e A N N N Nt N N N N N S N N S N N N e s N e S N N
—

007302 5%:
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(VMNAC.P11 10-JUL~81 14:30 T42 VERIFY "HOLD'' FROM MNCAG CHANNEL 13 (1 STER ONLY) SEQ 0043
8 D b bbbt bl b bt iet fieiieiininisiviaivivindr it iviiviviuihiteisiefubdaiiniie ooy
'TEST 42 VERIFY "HOLD'* FROM MNCAG CHANNEL 13 (TESTER ONLY)
B N L I L I T T T T R L T R R R R R
007302 000004 TSY42 SCOPE
007304 012737 000100 001160 MOV #100,8TIMES ;.00 100 ITERATIWS
007312 005737 022134 TST WFAG CHECK IF "WFCHK'' FOUND AN MNCAG
007316 001470 8EQ TST43 :;BR IT NO MNCAG FOUND
007320 012737 007332 001110 MOV #18 ,SLPERR LOAD ERROR RETURN
007326 004737 017040 JSR PC, CLRCHT DO CONVERSION ON AG CHMELS TO INIT. THE LOGIC

NOU SELECT CHANNEL 13 BUT DONT TELL THE TESTER TO "HOLD''
CHECK FOR FALSE "MNCAG HOLD''

007500 5%:

55
(3)
(3
(2)
(1)
856
(3)
(N
(1)
(})
(1)
(1) 007332 112777 000013 172120 1$. movBe #13,aADST1 ;LOAD MUX WITH MNCAG CHANNEL
(1) 007340 012737 000001 001124 MoV #1,$GDDAT :LOAD EXPECTED DATA
(1) 007346 017737 172154 001126 MoV aDRVDIR,$BDDAT ;READ TESTER INPUT REGISTER
(1) 007356 042737 177776 001126 BIC #177776,88DDAT ;MASK OFF OTHER BITS
(1) 007362 001001 BNE 2% :BR IF BIT IS ON
(1) 007364 104010 ERROR 10 JUNEXPECTED 'HOLD'* SENSED FROM M.U.T. CHANNEL 13
1) NOU TELL THE TESTER TO "HOLD'' THE CHANNEL
() AND VERIFY THAT MNCAG CHANNEL DOES HOLD
(1) 007366 012777 000170 172730 2$. MoV #170,aDRVDOR ;TELL TESTER TO HOLD
(1) 007374 042777 000160 172122 BIC #100,aDRVDOR :BY SETTING ALL THESE BITS AND CLEARING
(1) :THE BIT FOR THE CHANNEL
(1) 0076402 112777 000013 172050 MOvVB #13,aADST1 *RE=CLOCK ‘QUAD HOLD BUFFER LATCH'
QP ;IN THE MNCAG "HOLD'' tOGIC
(1) 007410 005037 001124 CLR $GDDAT :CLEAR EXPECTED VALUE
(1) 0076416 017737 172106 001126 MOV aDRVDIR,$BDDAT ;READ TESTER
(1) 0076422 042737 177776 001126 8IC #177776,88DDAT ;CLEAR OFF BITS
(1) 007430 001401 BEQ 3% :BR IF BIT IS OFF
(1) 007432 104010 ERROR 10 ;"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 13
(1) :NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'* CLEARS
(1) 007434 105277 172016 3s: INCB aSTREG ; CONVERT
(1) 007440 105777 172012 4%: 1ST8 aSTREG *WAIT FOR READY
(1) 007444 100375 8PL 43
(1) 007446 017737 172054 001126 MOV @®DRVDIR,$BDDAT  ;READ TESTER
(1) 0074564 017700 172002 MOV @ADBUFF RO JREAD 13/D BUFFER
(1) 007460 012737 000001 001124 MoV #1,$GDDAT ;LOAD EXPECTED
(1) 007466 042737 177776 001124 BIC #177776,$GDDAT  :CLEAR OTHER BITS
(2) 007474 001001 BNE 5% .,BR IF BIT IS 0§
(}; 007476 104010 ERROR 10 MNCAG HOLD'' FAILED TO CLEAR FOR CHANNEL 13
(
857
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58
—
~N
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012737

013700
004737

000004
012737

012737

013700
004737
001002
004737
005237
022737
001363

000200

000010

017764
014146

014320

017764
006100

000200

000010

017764
014174

014534
017764
000100

001160

017764

017764

001160

017764

017764

MACY11 30G(1063)
MNCAG GAIN BITS LOGIC TESTS

F
10-JUL-81

14:41 PAF 7

Y222 23223223222328432332332322323333232308232R2 222 RARRRRRARRARARSEN)

MNCAG GAIN BITS LOGIC TESTS

A ANTANN RN RRNNRRNAANRANARNNANANRRNRARARRNARRRARAARANARNAAN R e r R

STEST 43

7§T43:  SCOPE

MOV

#200,$TIMES

;D0 200 ITERATIONS

NOU TO PROVE THAT THE MNCAG_LOGIC IS WORKING CORRECTLY

WRITE CHO0-77 WITH GAIN BITS = O1

WRITE CHXX WITH GAIN BITS = 10

READ CHXX AND CHECK GAIN BITS = 10

READ (HO0-77 EXCEPT CHXX AND CHECK GAIN STILL = OV

1ST.
2ND.
3RD.
4TH.
MoV

1%: MOV
JSR
BNE
JSR
2%: INC
CMP
BNE

LN T TR WA I

#10, CHXX

CHXX RO
Pg,CHKAGC

2
PC,CHKGAN
CHXX
#100, CHXX
1%

;PRIME THE CHANNEL UNDER TEST TO 10

sGET CHANNEL VALUE

;CHECK IF THIS IS AN MNCAG CHANNEL
;BR IF NOT

JREAD-WRITE TEST OF GAIN BITS
JUPDATE TESTED CHANNEL

JTEST IF ALL CHANNELS HAVE BEEN RUN
;BR IF NOT

2332333222323 2232238023323223 2323322822282 30008080 d2dff 0ttt RRRRRttl)

MNCTP GAIN AND TC TYPE BITS LOGIC TESTS

B 122282832222 3232322332323222322233 8223223322022 2202023RRRdRRRR Rl )

STEST 44

TST44:
MOV

SCOPE

#200,$TIMES

;.00 200 ITERATIONS

;NOW TO PROVE THAT THE MNCTP GAIN LOGIC IS WORKING CORRECTLY

WRITE CHOO-77 WITH GAIN BITS = 0001

WRITE CHXX WITH GAIN BITS = 1000,0100, OR 0010

READ CHXX AND CHECK GAIN = 1000,0100, OR 001C

READ CHOO-77 EXCEPT CHXX AND CHECK GAIN STILL - 0001

1ST.
2ND.
3RD.
4TH.

MOV

1%: Mov
JSR
BNE
JSR
2%: INC
cMp
BNE

#10, CHXX

CHXX,RO
Pg,CHKTCC

2
PC,CHKTCN
CHXX
#100, CHXX
1%

;PRIME TO CHANNEL 10 (8)

JGET CHANNEL XX

;CHECK IF THIS IS AN "TP"
JBR IF NOT AN "‘TP'' CHANNEL
JREAD-WRITE TEST OF GAIN BITS
JUPDATE TO NEXT CHANNEL

JTEST IF ALL CHANNELS DONE
;BR IF MORE CHANNELS

CHANNEL

SEQ 0044
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893
(3
(3
(2)
(1)
894
895
896
897

007776
010004
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012737
110037
104001
017700
005237
022737
001317

000010
001604

000010

171606
171606
017764
014146

001434
177760
000040
171546
000011
171532

171524

001160

017764

171604
171550

171562

001126
001124

017764
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CHECK THAT '‘CLOCK STARTS'® ON MNCAG (HANNELS DO NOT SET ERROR fLAG

(B2 2222232223223 340dfd30222222222232 20022 2002220002 RRRRRRRRRRRRD 2]

CHECK THAT "'CLOCK STARTS'® ON MNCAG CHANNELS DO NOT SET ERROR fLAG

LeTEST 45

'.'tt't.tt't't"t'tttttt!'ttltttt't't"ttttt't't't"t."'tt'tt'ttt

15745

1%:

2%:

4%:

3%:

SCOPE
MOV
TST
BEQ
MOV

CLR
MOV
MOV
JSR
BNE
MoV
Mov
MoV
MovB

#10,8TIMES
KWAD

TST46

#10, CHXX

aSTREG
®ADBUF F ,RO
CHXX,RO
PC. CHKAGC
3s

BARFO,R1
#-20, 3KWBPR
#8115, 3STREG
RO, @ADST1
#71,aKWCSR
aSTREG

aSTREG, $8DDAT
akKWCSR
#240,3GDDAT
?O.SGDDAT+1
@ADBUFF ,RO
CHXX

#4100, CHXX

1%

;.00 10 ITERATIONS

;TEST IF MNCKW IS AVAILABLE
2:BR IT NO MNCKW

;LOAD STARTING CHANNEL

;CLEAR A/D STATUS

JREAD BUFFER

;LOAD CHANNEL NUMBER

JTEST IF MNCAG CHANNEL

;BR IF NOT MNCAG CHANNEL
:LOAD DELAY COUNTER

;LOAD CLOCK PRESET

JENABLE '‘'CLOCK STARTS''

sSELECT MNCAG CHANNEL

;START CLOCK

;TEST ERROR FLAG

;BR IF SET

;TEST DONE FLAG

;BR IF SET

;DELAY

;BR IF NOT DONE DELAY

;JREAD A/D STATUS

sENSURE STOP CLOCK

;LOAD EXPECTED

;LOAD CHANNEL NUMBER

;CLOCK START ON MNCAG CHANNEL SET MNCAD ERROR FLAG

;JREAD A/D BUFF TO CLEAR A/D READY

;UPDATE CHANNEL

JTEST IF NOMORE CHANNELS

;BR IF MORE TO TEST

SEQ 0045
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CVMNAC.P11 10~JUL-8T 14:30 6 CHECK TRAT *'CLOCK STARTS'' ON MNCTP CHANNELS DO NOT SET ERROR FLAG SEQ 0046
924 ".'ttttttttttttttttttttt'tttttttttttt.tttttt.ttttt"tttttt'ttttttt
(3) :#TEST 46 CHECK THAT *'CLOCK STARTS'® ON MNCTP CHANNELS DO NOT SET ERROR FLAG
(5) :"tttiitt‘.i"ttit"‘t"t'tti.ttt"iiiii.ttit'iititittttt'l“titt
12) 010006 000004 T§146: SCOPE
(1) 010010 012737 000010 001160 MOV #10,$TIMES ::D0 10 ITERATIONS
925 010016 005737 001604 TST KWAD STEST IF MNCKW IS AVAILABLE
926 010022 001464 BEQ TST47 $:BR IT NO MNCKW
ggg 010024 012737 000010 017764 MOV #10., CHXX :LOAD STARTING CHANNEL
929 010032 005077 171420 18: CLR aSTREG :CLEAR A/D STATUS
930 010036 017700 171420 MOV @ADBUF F ,RO READ BUFFER
931 010042 013700 017764 MOV CHXX RO *LOAD CHANNEL NUMBER
932 010046 004737 014174 JSR PC,CHKTCC ZTEST IF MNCTP CHANNEL
933 010052 001040 BNE 3 :BR IF NOT MNCTP CHANNEL
934 010054 013701 001434 MOV BARF0,R1 :LOAD DELAY COUNTER
935 010060 012777 177760 171416 MOV #-20, 3KWBPR :LOAD CLOCK PRESET
936 010066 012777 000040 171362 MOV #8175, @STREG  :ENABLE ''CLOCK STARTS'

937 010074 110077 171360 MOVB  RO,@ADST1 SSELECT MNCTP CHANNEL

938 010100 012777 000011 171374 MOV #11,aKWCSR *START CLOCK

939 010106 005777 171344 2%: TST aSTREG *TEST ERROR FLAG

940 010112 100405 aM] 4$ :BR IF SET

91 010114 105777 171336 TSTB  @STREG :TEST DONE FLAG

942 010120 100415 BM] 3$ :BR IF SET

%3 010122 005301 DEC R1 :DELAY

944 010124 001370 BNE 2% :BR IF NOT DONE DELAY

945 010126 017737 171324 001126 4$: MOV aSTREG,$BDDAT  :READ A/D STATUS

%6 010134 005077 171342 (LR aKWCSR :ENSURE STOP CLOCK

a7 010140 012737 000240 001124 MOV #240, $5DDAT :LOAD EXPECTED

98 010146 110037 001125 MOVB  RO,SGDDAT+1 :LOAD CHANNEL NUMBER

99 010152 104001 ERROR 1 *CLOCK START ON MNCTP CHANNEL SET MNCAD ERROR FLAG
950 010154 017700 171302 38: MOV RADBUFF ,RO *READ A/D BUFF TO CLEAR A/D READY
951 010160 005237 017764 INC CHXX $UPDATE CHANNEL

952 010166 022737 000100 017764 (MP #100, CHXX STEST IF NOMORE CHANNELS

ggz 010172 001317 BNE 18 *BR IF MORE TO TEST

955 ""tt*tiittt'*'ttttttttt'..'..t.tt*tiitt'ttttt**'ttt‘tt‘ttt'i"'t'
3 SRTEST 47 END OF MNCAD, MNCAG AND MNCTP LOGIC TESTS

(3) ""tttttt"tt.*ttiit'tt*t‘*tttt'tt'*‘tttittttt*'*tttt‘t'tt'i'tt'tt
(2) 010174 000004 18T47:  SCOPE

(1) 010176 012737 000001 001160 MOV #1,$TIMES ::00 1 ITERATION

956 010204 000207 RTS PC
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CVMNAC . P11 10-0UL~-81 14:30 WRAPAROUND ANALOG TEST SECTION SEQ 0047
958 .SBTTL WRAPAROUND ANALOG TEST SECTION
959 010206 WRAP :
%0 '-"ttttt!t.i!it!!!t!!!!!'!!!!ii!!!!!!!!!ttttt!!t!tttitiitttittit!.
(3) ;*TEST 50 TEST CHO GROUND
(3 IR RN AN A AT AN AR A RN AN AR AR AR AR R AR R AR AR AR AR AN AR AR NN AR R RNA NN R AR
(2) 010206 012737 000050 001102 T1ST50: Mov HETN, STSTNM
(1) 010214 012737 000010 001160 MOV #10,STIMES ;:D0 10 ITERAT]IONS
961 010222 012737 010206 001106 MoV #TSTS0,8LPADR  ;+«SET UP LOOP ADDRESS
(2) 010230 012737 010206 001110 MOV #TSTS50,SLPERR ;*SET UP ERROR LOOP ADDRESS
962 010236 004537 036332 JSR R5,CONVRT ;CONVERT 8 TIMES
963 010242 000000 0
964 010244 0046537 036462 JSR RS, COMPAR ;COMPARE RESULTS
965 010250 004000 4000 JNOMINAL
966 010252 037372 V12 ; TOLERANCE
967 010254 104004 ERROR 4 SERROR ON A/D CHANNEL
968 IR R R R AN AR AN AR AN R AR R R AN NN ANAAR NI R RNANN AR AR NN AN
(3) ;*TEST 1 TEST CH1 +4.5 vOLT
3 PR AN AR AR AN A AR AR AR AR AR AR AR RN NN AR R AR RN AR RN R AR AR AR A RN RN RN
(2) 010256 000004 TSTS51: SCOPE
(1) 010260 012737 000010 001760 MoV #10,STIMES ;.00 10 ITERATIONS
%9 010266 004537 036332 JSR RS, CONVRT ;CONVERT 8 TIMES
970 010272 000001 1 s CHANNEL 1
971 010274 004537 036462 JSR RS, COMPAR ;COMPARE RESULTS
972 010300 007344 7344 INOMINAL
973 010302 037400 V326 s TOLERANCE
974 010304 104004 ERROR 4 SERROR ON A/D (CHANNEL
97y RN AR R AR NN AR AR AR R AR AN A N R AR AR AN AN AN RN NN AN R AR AR AR AR RN RN RN
(3) ;*TEST 52 TEST (HZ =4.5 VOLT
% IR R AR R AR A AR R AR R A AR R AR R AN AN AN AR AR AR AN AN AR AR AR AR R RN NS
(2) 010306 000004 TSTS52: SCOPE
(1) 010310 012737 000010 001160 MOV #10,$TIMES ;.00 10 ITERATIONS
976 010316 004537 036332 JSR RS .,CONVRT ;CONVERT 8 TIMES
977 010322 000002 2 JCHANNEL 2
978 010324 004537 036462 JSR RS.COMPAR ;COMPARE RESULTS
979 010330 000434 434 s NOMINAL
980 010332 037400 v326 s TOLERANCE
981 010334 104004 ERROR & ;ERROR ON A/D CHANNEL
982 IR R AR R R AR AR R AR AR AR AR R AN AN RN RN AN A AN RN AR AN AR AR AR R AR RN AN
(3) ;*TEST 53 TEST CHS GROUND (MNCAD~TA OR TESTER EXCEPT IF MNCAG)
(3 IR R AR AR A AR AR AR AN RN RN AN AR AN AR AN KRR NN RN R R AR A AR R AR
(2) 010336 000004 TSTS53: SCOPE
(1) 010340 012737 000010 001160 MoV #10,$TIMES ;:00 10 ITERATIONS
983 010246 005737 022134 TST WFAG ;TEST IF TESTING MNCAG'S
984 010352 001402 B8EQ 1$ :BR IF NOT
985 010354 000137 011530 JMP WRAPY ;BYPASS MANY TESTS
986 010360 005737 001602 18- TST WFTEST JRUNNING ON THE TESTER ?
987 0103646 100403 BMI 2% ;JBR IF YES
988 010366 105737 060163 1ST8 CHTABL+5 JTEST IF TESTING (H4-7 ?
989 010372 100040 BPL WRAPX ;BYPASS SOME TESTS
990 010374 004537 036332 2%: JSR RS, CONVRT ;CONVERT 8 TIMES
991 010400 000005 5 s CHANNEL 5
992 010402 004537 036462 JSR RS, COMPAR ; COMPARE RESULTS
993 010406 004000 4000 sNOMINAL
994 010410 037372 V12 ; TOLLERANCE
995 010412 104004 ERROR 4 ;ERROR ON A/D CHANNEL
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(VMNAC.P11 10-JUL-81 %4:30 154 TEST (H& +2.6 VOLTS (MNCAD-TA OR TESTER) SEQ 0048
wa R 2222222233322 22223 2232322233323 222223822232 223222222RRR XX/
(%) 'TEST 54 TEST (H4 +2.6 VOLTS (MNCAD~TA OR TESTER)

(5) IR 222322222323 2222323233832 2322232322222 2222212222222 RRRRRR2R 2]
(2) 010614 000004 1STS4: SCOPE

(1) 010416 012737 000010 001160 MOV #10,STIMES ;:D0 10 ITERATIONS

399 010426 004537 036332 JSR RS,CONVRT ;CONVERT 8 TIMES

1900 010430 000004 4 SCHANNCL 4
1001 010432 004537 036462 JSR RS, COMPAR . COMPARE RESULTS
1002 01063 006020 6020 *NOMINAL
1003 010440 037400 v326 : TOLLERANCE
1006 010442 104004 ERROR 4 ;ERROR ON A/D CHANNEL

1005 AN AN AR R AR AR RN N R R A NN AR AN T AN AR AN RN N AR AN N R AN AR A NA R AN RN T
(3) ;«TEST 55 TEST CH6 =2.2 VOLTS {MNCAD~-TA OR TESTER)

(3) XX XXX 2 2232223322322 222223 2223222222222 2222222222222 2R R 2]
(2) 010444 000004 7ST55: SCOPE
(1) 010446 012737 000010 001160 MOV #10,$TIMES ;D0 10 ITERATIONS

1006 010454 004537 036332 - JSR RS, CONVRT ;CONVERT 8 TIMES

1007 010460 000006 6 ;CHANNEL 6

1008 010462 004537 036462 JSR R5,COMPAR ;COMPARE RESULTS

1009 010466 001760 1760 sNOMINAL

1010 010470 037400 v326 s TOLLERANCE

1011 010472 104006 ERROR 4 ;ERROR ON A/D CHANNEL

1012 010474 WRAPX :

1013 B 22 R 2R a2 223222222 22222222222 2232222222222 0222222222222
(3 “*TEST 56 TEST VOLTAGE ON SINGLE~ENDED CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)
3) X R R0 222 232222222222 2222332223222 22222 3232233222222 222222 2}
(2) 0104746 000004 TSTSé: SCOPE
(1) 010476 012737 000010 001160 MOV #10,3TIMES ::D0 10 ITERATIONS

1014 0105 012737 000056 001102 MOV #STN-1,STSTNM ;SET UP TEST NUMBER

1015 010512 012702 060166 MOV #CHTABL+10,R2 ;LOAD POINTER TO CHANNEL LIST

1016 010516 105712 1%: T1ST8 (R2) 'TEST IF EXISTANT CHANNEL

1017 010520 001446 BEQ TSTS57 ;;BR IF NO MORE CHANNLES

1018 010522 100043 8PL 43 BR IF NOT TO TEST THIS CHANNEL

1019 010524 111237 023176 MOvVB (R2) ,CHA JGET TYPE OF (HANNEL

1020 010530 042737 177700 023176 BIC #177700, CHA :MASK OFF OTHER BITS

1021 010536 022737 000001 023176 (MP #1,CHA cTEST IF A SINGLE ENDED C(HANNEL

1022 010544 001032 BNE 48’ BR IF NOT S.E. CHANNEL

1023 010546 010203 MOV R2.R3 ;COPY R2

1024 010550 162703 060156 SuB #CHTABL ,R3 ;CONVERT INDEX INTO CHANNEL NUMBER

1025 010554 010337 001556 MOV R3, CHANL “SAVE CHANNEL NUMBER

1026 010560 012703 037622 MOV #VTABLE ,R3 HAKE INDEX INTO EXPECTED VALUE TABLE

1027 010564 012337 010600 2%: MOV (R3)+,3% JGET EXPECTED VALUE

1028 010570 004537 036340 JSR RS, CONVTC :CONVERT 8 TIMES

1029 010574 004537 036462 JSR RS5,COMPAR ;COMPARE RESULTS

1030 010600 005560 3%: 5560 :VOLTAGE

1031 010602 037400 v326 s TOLLERANCE

1032 010604 104004 ERROR 4 ERROR ON SINGLE ENDED A/D CHANNEL

1033 010606 022737 000077 001556 CMpP #77 ,CHANL JTEST IF LAST CHANNEL IN SYSTEM

1034 010614 001410 8EQ TSTS57 ;;BR IF LAST

1035 010616 005237 001556 INC CHANL ;UPDATE CHANNEL NUMBER

1036 010622 005713 TST (R3) JTEST IF END OF LIST

1037 010624 100357 BPL 2% ;BR 1F NOT

1038 010626 062702 000007 ADD 7 .,R2 JUPDATE CHANNEL LOOKUP VALUE

1039 010632 105722 4% T1STB (R2)+ :BUMP CHANNEL POINTER

1040 010634 000730 BR 1% JTEST NEXT CHANNEL
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CVMNAC.PIT 10~JuL~81 14:30 157 TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER) SEQ 0049

1042 L L L e A A A AL L L AL LA AR LR LA S bt el
(3) S*TEST 57 TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)
(&)) R AN AR A AR R R R AR AR T RN RN RN R AR TR AR RN R VR TR A TN RO TN TR O RRN
(2) 010636 000004 TST57: SCOPE

162% 010640 012737 000001 001160 MOV M1, STIMES ;:00 1 ITERATION

1044 010646 012702 060166 MOV #(CHTABL+10,R2  ;LOAD POINTER TO CHANNEL LIST

1045 010652 012737 010666 001106 MOV #13, SLPADR JSET UP LOOP ADDRESS

1046 010660 012737 010666 001710 MOV 418 ,SLPERR ;SET UP ERROR LOOP ADDRESS

1047 010666 105712 18: 1518 (R2) JTEST IF EXISTANT CHANNEL

1048 010670 001443 BEQ 1ST60 ;:BR IF NOT

1049 010672 100040 BPL 3% ;BR IF NOT TO TEST THE C(HANNEL

1050 010676 111237 023176 MOVB (R2),CHA ;GET CHANNEL TYPE

1051 010700 042737 177700 923176 8IC #177700, CHA ;MASK OFF OTHER BITS

1052 010706 022737 000002 023176 cmMp #2,CHA JTEST IF DIFFERENTIAL CHANNEL

1053 010714 001027 BNE 33 ;BR IF NOT A DIFF. CHANNEL

1054 010716 010203 MOV R2,R3 ;COPY R2

1055 010720 162703 060156 SUB #CHTABL ,R3 ;CREATE CHANNEL NUMBER FROM OFFSET

1056 010724 010337 001556 MOV R3, CHANL ISAVE CHANNEL NUMBER

1057 010730 012737 002220 010766 MOV #2220.2% ;SET UP INITIAL EXPECTED VALUE -2.2 V

1058 010736 032703 000001 BIT 4#8170,R3 STEST IF ODD OR EVEN CHANNEL

1059 010742 001405 BEQ 5% ;BR IF EVEN CHANNEL

1060 010744 005437 010766 NEG 2% ; CONVERT EXPECTED VALUE

1061 010750 042737 170000 010766 BIC #170000,2% ;MASK OFF OTHER BITS

1062 010756 004537 036340 5%: JSR R5,CONVT( ;CONVERT 8 TIMES

1063 010762 004537 036462 JSR R5,COMPAR JTEST RESULTS

10664 010766 002220 2%: 2220 sNOMINAL

1065 010770 037400 v326 s TOLLERANCE

1066 010772 104004 ERROR 4 JERROR ON A/D CHANNEL

1067 010774 105722 38: 1STB (R2)+ ;BUMP THE CHANNEL POINTER

1068 010776 000733 BR 1% JRETEST
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CVMNAC.P1] 10-JUL-81 14:30 T60 TEST VOLTAGES ON MNCTP CHANNELS (MNCTP-TA SWITCHES ‘OFF'" SEQ 0050

1070 AR A AR R AN AN A AN R AN AR AR R AR A A RN R AN R AN N R AR AAN RN AR

(3) S*TEST 60 TEST VOLTAGES ON MNCTP CHANNELS (MNCTP-TA SWITCHES ‘DFF'")
(%) AR AN AR R R R R AN R A R AN RN A A R R R AN AR AN AR R R R R AR AR RN RN AN RAR

(2) 011000 000004 TST60: SCOPE

(1) 011002 012737 000001 001160 MOV #1,8TIMES ;.DO 1 ITERATION

1071 011010 005737 001176 TST $PASS sTEST IF FIRST PASS EXECUTION

1072 011014 001121 BNE TSTé1 ;:BR_IT NOT FIRST PASS

1073 011016 005737 001430 TST TPTA JTEST IF MNCTP-TA IS CONNECTED?

1074 011022 001516 BEQ TST61 ;:BR IF NO MNCTP-TA

1075 011024 012737 011036 001110 MOV 418 ,SLPCRR :LOAD ERROR RETURN ADDRESS

1076 011032 012702 060166 MoV #CHTABL+10,R2  ;LOAD POINTER TO CHANNEL TYPE BUFFER

1077 011036 105712 1%: 1S18 (R2) JTEST IF EXISTANT CHANNEL

1078 011040 001507 . BEQ 1ST61 ;:BR IF NO MORE

1079 011042 100104 BPL U3 3 ;BR _IF DONT TEST THIS CHANNEL

1080 011044 111237 023176 mMova (R2) ,CHA ;GET CHANNEL TYPE
1081 011050 042737 177700 023176 BIC  #177700,CHA  :MASK OFF OTHER BITS

1082 011056 022737 000004 023176 CMP #4,CHA STEST IF MNCTP CHANNEL
1083 011064 001073 BNE 48 ;BR _1F NOT MNCTP CHANNEL
1084 011066 004737 017566 JSR PC,SRLOOP JTEST IF LOOPING ON THIS TEST FOR ANY REASON
1085 011072 000406 BR 108 ;BR IF YES, SO WE DONT KEEP TYPING THE TEXT STUFF
1086 011074 104401 045721 TYPE . TPSWOF ;TELL OPERATOR TO SET THE MNCTP-TA SWITCHES
1087 :TO THE OFF (OPEN OR NOT SHORTED) POSITION
1088 011100 104401 047151 TYPE .CRWR ;TELL OPERATOR TO DEPRESS ''CR'' WHEN READY
1089 011106 104412 RDLIN
1090 011106 005726 TST (SP) +
1091 011110 010237 001556 108: Mov R2, CHANL ;COPY CHANNEL INDEX
1092 011114 162737 060156 001556 suB #CHTABL ,CHANL  ,REMOVE STARTING VALUE
1093 011122 012703 037456 MOV #TPVALS ,R3 ;LOAD POINTER TO CONVERTED VALUES
1094 011126 012337 011222 5%: MoV (R3)+,2% ;GET EXPECTED VALUE
1095 011132 012337 011224 MOV (R3)+,68 ;GET ALLOWABLE SPREAD
1096 011136 013704 011222 MOV 2% .Ré ;GET GAIN BITS
1099 011142 006104 ROL Ré ;MOVE LEFT

(1) 011144 006104 ROL Ré JMOVE LEFT

(1) 011146 006104 ROL Ré ;MOVE LEFT

(1) 011150 006104 ROL R4 sMOVE LEFT

(1) 011152 006104 ROL R4 ;MOVE LEFT
1100 011154 042704 177760 BIC #177760,R4 sMASK OFF ALL BUT GAIN/TC TYPE
1101 011160 010437 013546 MOV R4, TPVAL ;SAVE FOR ERROR REPORT IF NEEDED
1102 011164 112777 000077 170266 Mov8s #77,8ADST1 ;LOAD
1103 011172 110477 170262 ) MovB8 R4 ,3ADST1 ; GAIN AND TC
1104 011176 113777 001556 170254 MovB CHANL ,3ADST1 : TYPE
1105 011204 042737 170000 011222 BIC #170000,2% sMASK OFF GAIN INFORMATION
1106 011212 004537 036340 JSR RS, CONVT(C ;CONVERT 8 TIMES
1107 011216 004537 036462 JSR R5,COMPAR s COMPARE RESULTS
1108 011222 2$: 0 SEXPFCTED VALUE
1109 011224 6$: 0 s TOLERANCE
1110 011226 104015 ERROR 15 ;INCORRECT VALUE ON MNCTP CHANNEL
1111 011230 022737 000077 001556 3%: CMP #77, CHANL ;LAST CHANNEL
1112 001410 BEQ TST61 ;:BR IF END CHANNEL
1113 005237 001556 INC CHANL ;UPDATE CHANNEL
1114 005713 TST (R3) ;TEST IS END OF TABLE
1115 001327 BNE 5% ;BR IF YES
1116 2702 000007 ADD #7,R2 ;UPDATE POINTER
1117 105722 68: 1578 (RO)+ ;BUMP POINTER
1118 000667 BR 1%
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c.P1 10-JuL=-81 14:30 16 MNCTP INTERCHANNEL SETTLING TEST (MNCTP-TA SWITCHES 'OFF'") SEQ 0051
1120 IR AN AR AN NI AN AR AR R AR AN NN AR AR R A AR AN AR RARRR AR AR AN
(3 ;«TEST &1 MNCTP INTERCHANNEL SETTLING TEST (MNCTP-TA SWITCHES 'OFF'"
(3 NN AR R AR A R AN AN AR R AN AN AR AR R R AN AN NI A RRR AN R RO NNRNANRS
(¢) 011260 000004 1ST61: SCOPE
(1) 011262 012737 000001 001160 MOV #1,8TIMES ::D0 1 ITERATION
1121 011270 005737 001176 TST $PASS JTEST IF FIRST PASS
1122 011274 001115 BNE TST62 ;:BR I NOT
1123 011276 005737 001430 TST TRPTA JTEST ]JF MNCTP-TA AVAILABLE
1126 011302 001512 8EQ TST62 ;:BR IF NOT
1125 011304 000240 NOP
1126 011306 000240 NOP
1127 011310 000240 NOP
1128 011312 005037 011476 CLR 12% ;CLEAR A FLAG
1129 :DETERMINE IF THE MNCTP CHANNELS ARE TO RUN THE SETTLING TEST
1130 011316 012737 060166 011474 1%: MOV #CHTABL+10,10% LOAD CHANNEL TYPE POINTER
1131 0113246 013700 011474 2%: MOV 108,R0 JGET CHANNEL POINTER
1132 011330 105710 TSTB (RO) JTEST IF CHANNEL IS TO BE TESTED
11383 011332 001462 BEQ 43 ;BR IF NONE EX]STS
1134 011334 100054 B8PL 3s ;BR IF DO NOT TEST IT
1135 011336 111037 001544 mova (RO),CH1 JGET CHANNEL TYPE
1136 011342 042737 177700 001544 BIC #177700,CH1 JMASK OFF OTHER BITS
1137 011350 022737 000004 001544 CMP #4,CH1 JTEST IF MNCTP TYPE
1138 011356 001043 BNE 3s ;BR IF NOT
1139 011360 005237 011476 INC 12% ;SET THE FLAG
1140 011364 004737 017566 JSR PC,SRLOOP ;TEST IF LOOPING ON THE TEST
1141 011370 000405 BR 118
1142 011372 005737 001624 TST QUIET ;TEST QUIET FLAG
1143 011376 001002 BNE 118 ;BR IF QUIET MODE
1144 011400 104401 041343 TYPE LSETTPM ;TELL OPERATOR WHAT'S RUNNING
1145 011404 010037 001544 11%: MoV RO, CH1 ;LOAD CHANNEL #
1146 011410 162737 060156 001544 SuUB #CHTABL , CH1 ;REMOVE INDEX VALUE
1147 011416 022737 000074 001544 cMP w74 ,CH1 sTEST IF THIS MNCTP STARTS ON CHANNEL 74
1148 011424 001425 8EQ 43 ;BYPASS SETTLING ON LAST MNCTP CHANNEL
1149 011426 062737 000003 001544 ADD #3,CH1 JAND ADJUST TO SETTLING TEST CHANNELS
1150 011434 013737 001544 001546 MOV CH1,CH2 ;
1151 011442 005237 001546 INC CH2 ; '
1152 011446 004537 014104 JSR R5,LDSETG ;LOAD THE TP TYPE AND GAIN VALUE
1153 011452 011- on .BYTE 11,1 sTYPE 11 - 1N
1154 011454 004737 013662 JSR PC,SETTLE ;RUN THE TEST
1155 011460 062737 000007 011474 ADD #7.,108 ;UPDATE CHANNEL
1156 011466 005237 011474 3%: INC 108 Y '
1157 011472 000714 B8R 23 ;TRY NEXT CHANNEL
1158 011474 (000000 108 : 0
1159 011476 000000 12%: 0
1160 011500 004737 017566 'A ¥ JSR PC,SRLOOP ;TEST IF WE ARE LOOPING ON THIS TEST FOR ANY REASON
1161 011504 000411 BR TST62 ;:BR IF YES, SO WE DONT KEEP TYPING THE TEXT STUFF
]162 011506 005737 011476 TST 128 :TEST IF ANY MNCTP'S WERE TESTED
163 011512 001406 8EQ TST62 ::BR IF NO MNCTP'S WERE SELECTED
1164 011514 104401 046011 TYPE . TPSWON :TELL OPERATOR TO SET THE MNCTP-TA SWITCHES
1165 ;TO THE ON (CLOSED OR SHORTED) POSITION
1166 011520 104401 047151 TYPE . CRWR :TELL OPERATOR TO DEPRESS ''CR'' WHEN READY
1167 011524 104412 RDLIN
1168 011526 005726 TST (SP)+ ;THROW [T AWAY!
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1170 011530

IRY4

(3)

(3)

(2) 011530

(1) 011532 012737 000001 001160
1172 011540 012737 000062 001102
1173 011546 005077 167710
1174 011552 005037 001556
1175 011556 004537 036346
1176 011562 013704 001540
1177 011566 012777 000377 167666
1178 0115746 004537 036346
1179 011600 160437 001540
1180 011604 004537 036462
1181 011610 000005
1182 011612 037366
1183 011614 104004
1184

(3)

(3)

(2) 011616 000004

(1) 011620 012737 000001 001160
1185 011626 005037 001556
1186 011632 005037 001554
1187 011636 004737 015252
1188 011642 005037 011756
1189 011646 004537 036462
1190 011652 000000
1191 011654 037374
1192 011656 000401
1193 011660 000402
1194 011662 005137 011756
1195 011666 005737 001624
1196 011672 001403
1197 011674 005737 011756
1198 011700 001431
1199 011702 104401 041374
1200 011706 004737 055712
1201 011712 013746 (001622
1202 011716 104403
1203 011720 001 000
1206 011722 104401 050631
1205 011726 004737 015502
1206 011732 005737 011756
1207 011736 001410
1208 011740 104401 047505
1209 011744 004737 055704
1210 011750 005237 001112
1211 011754 000403
1212 011756 000000
1213 011760 104401 046620

N &
I° MACY11 30G(1063) 10-JUL-81 14:41 PAGE 25
T61 MNCTP INTERCHANNEL SETTLING TEST (MNCTP-TA SWITCHES "OFF'")

WRAPY :

ISR 2222222232323 2232323222482 223 2322323232233 3R32f0R02R 3222402220202t RdRdlRdl

TEST VERNIER OFFSET DAC ON MNCAD (HO

';ttt'ttttttit't'ttti'ttttttitttt'ittttt'ttttttttiiiitttitttttQt'

TRTEST 62

TST62: SCOPE
MOV
MOV
(LR
CLR
JSR
MOV

1%: L 0)'
JSR
suB
JSR
5

Ve
ERROR

#1,STIMES

NSTN~1,8TSTANM

TEMP R4
#377 ,3ADBUFF
R5,CONVCD
R4, TEMP
R5,COMPAR

4

;:D00 1 ITERATION

JSET UP TEST NUMBER

;SET VERNIER DAC = 0

sSET UP TO CONVERT ON CHANNEL O
sCONV. CHO, DIRECT VERNIER DAC

;SAVE VALUE IN R4

;SET VERNIER DAC = 377

s CONVERT IT

JTEMP=DIFF. BETWEEN VALUE & PREVIOUS
; COMPARE RESULTS

';t'tt't"'t'ttttt'tt"'t'tt't"""'t"ttttt'tt'tttttttttttttttt

OFFSET ON MNCAD CHO

';ﬁttﬁttttttttttttttttttitttttttt‘ttttttﬁtttttttttttttttttt'ttttt

L*TEST 63

TST63: SCOPE
MOV
CLR
CLR
JSR
CLR
JSR

0
v50D
B8R

BR
0s: coM
1%: TST

BEQ

TST

BEQ
1%: TYPE

JSR
MOV
TYPOS
.BYTE
. TYPE
JSR
TST
BEQ
TYPE
JSR
INC
BR
77%: 0
2%: TYPE

— b

#1,STIMES
CHANL

DUMMY
PC,OFFSET
778

R5, COMPAR

:;D0 1 ITERATION

;LOAD CHANNEL

. LOAD DUMMY

;FIND OFFSET

;JINIT THE PASSING FLAG
;1S RESULT WITHIN LIMITS?

;ERROR RETURN

;NOT AN ERROR

:ERROR RETURN - SET FAIL FLAG
;TEST IF QUIET MODE

;BR IF NOT QUIET MODE

;TEST IF ERROR

;:BR IF NO FAILURE

:TELL OPERATOR THE TEST

JGET UNIT #

;PUSH IT FOR TYPE QUT

;TYPE OFFSET="'
;TYPE OFFSET VALUE
JTEST IF FAILURE
J:BR IF NO ERROR

s INDICATE BAD UNIT
JUPDATE ERROR COUNT
;.60 TO NEXT TEST

;NON-ZERO = FAILURE

SEQ 0052
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000001
012022
001432

001176
060166

023176
177700
000004
001556
060156

037522

013546

000020
167314
167310

167306

001540
015334

036462

000017

000002

80
—_—

023176
023176

001556

012206
012210
167346

167334
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164 OFFSET ON THE MNCTP CHANNELS (MNCTP-TA SWITCHES "ON')

3 2222232323323 22322232322 3222232223222 222222228322R22222220222022dRRRRltdl]

OFFSET ON THE MNCTP CHANNELS (MNCTP-TA SWITCHES ‘ON')

'-"tt"t'tttt'ttt'tt.'"t'ttttt't'"'ttt"'tt"tt't""tttt'ttt'.t

;*TEST 64
TST64: SCOPE
MOV
MOV
TST
BEQ
TST
BEQ
MOV
1%: 1ST8

BPL

2%: MOV

——
-0
[ 1 .}
—
4
™
@

77%:
3% 0
4% 0

5%: MP

6%: TSTB

#1,$TIMES
#1$, SLPERR
TPA3

1ST65

$PASS

TST65
#CHTABL+10,R2

(R2) , CHA
#177700, CHA
#4, CHA

6$

R2. CHANL
ngTABL,CHANL

Ré
TPOFFK(R4) ,3$
TPOFFS(R4) ,48

CHANL ,@ADST1
R3, TPVAL
RO

#16. .R1
aSTREG
aSTREG

118
@ADBUFF ,RO
R1

108

RO

RO, TEMP
OF F SAV,RO
RO

RO

RO
RS, COMPAR

15

63

R3

#2.R4
$

2
(R2)+
18

;.D0 1 ITERATION

;LOAD ERROR RETURN ADDRESS

:TEST F MNCTP IS AT AMBIENT TEMP
::BR IF NOT AT AMBIENT

:TEST IF FIRST PASS

::DONT RUN OFFSET TEST ON F]RST PASS-TIN CANS NEED TIME
;LOAD POINTER TO CHANNEL TYPE BUFFER
JTEST IF EXISTANT CHANNEL

::BR IF NO MORE

;BR _IF DONT TEST THIS CHANNEL

JGET CHANNEL TYPE

;MASK OFF OTHER BITS

sTEST IF MNCTP CHANNEL

;BR IF NOT MNTTP CHANNEL

;COPY CHANNEL INDEX

;REMOVE STARTING VALUE

;PRIME TO GAIN/TP TYPE = 0

JINITILIZE INDEX VALUE

;LOAD EXPECTED CONVERTFD VALUE FROM TABLE
JLOAD EXPECTED CONVERTED SPREAD FROM TABLE

;LOAD

: GAIN AND T(

1SAVE GAIN/TC TY

TYPE
PE IF AN ERROR IS DETECTED

;PRIME THE AVERAGE VALUE

;LOAD COUNTER

;START CONVERSION

SWAIT FOR READY
;UPDATE AVERAGE

:FINISHED?
;BR IF NOT

JENSURE CLEAR '‘C'’ BIT

;MOVE RIGHT

;SAVE FOR LATER

JGET MNCAC OFFSET VALUE

;MOVE LEFT
;MOVE LEFT
;MOVE LEFT

; COMPARE RESULTS

JEXPECTED VALUE

; TOLERANCE

JMNCTP OFFSET VALUE OUT OF RANGE

JLAST GAIN/TYPE

:;BR IF END GAIN-TYPE
JUPDATE GAIN-TYPE
;UPDATE INDEX VALUE

;BUMP THE CHANNEL POINTER
;TRY NEXT CHANNEL

SEQ 0053
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CVMNAC .PI 10-JUL~81 14:30 165 TEST RAMP RANGE ON MNCAD (H3 SEQ 0054

1266 T S L I T T e T T R R e
3 'TEST 65 TEST RAMP RANGE ON MNCAD (H3
3 N L L I I I T e T R T A R R
(2) 012236 000004 TST65: SCOPE
(1) 0122640 012737 000001 001160 MOV #1 STIMES ;.DO 1 ITERATION

1267 012246 012703 007777 MOV 7777 R3 INIT R3 VALUE

1268 012252 005004 CLR :AND R4

1269 012254 012777 001400 167174 MOV #1400.35TREG JSETUP FOR (H3

1270 012262 012702 047040 MoV #20000. ,R2 ;SETUP FOR 20,000 CONVERSIONS

1271 012266 105277 167164 1$: INCB @STREG

1272 012272 105777 167160 2%: TSTB aSTREG

1273 012276 100375 BPL 2$

1276 012300 027704 167156 (MP @ADBUFF R4

1275 012304 003402 BLE 3%

1276 012306 017704 167150 MOV @ADBUF F ,R4 JHIT A NEW HIGH

1277 012312 027703 167144 3%: MP @ADBUFF ,R3

1278 012316 002002 BGE 43

1279 012320 017703 167136 MOV @ADBUFF ,R3 JHIT A NEW LOW

1280 012324 005302 4%: DEC R2

1281 012326 001357 BNE 18

1282 012330 010337 001540 MOV R3,TEMP

1283 012334 004537 036462 JSR RS, COMPAR

1284 012340 000000 0

1285 012342 037364 VO

1286 012344 104004 ERROR 4 ;RAMP DIDN'T REACH LOW END OF RANGE

1287 012346 010437 001540 MOV R4, TEMP

1288 012352 004537 036462 JSR R5, COMPAR

1289 012356 007777 7777

1290 012360 037364 vO

}%g% 012362 104004 ERROR 4 :RAMP DIDN'T REACH HIGH END OF RANGE

1293 P L L R T S A LR L L L hidiadoboddoiodoiodaiodolobaiabuianduinda
(3 *TEST 66 NOISE TEST, 1 EDGE (SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY)
3) ;;tttttttttttttttttttttttttttwtttttt*ttttttttttttttttttttt-tttttt
(2) 012364 000004 TST66: SCOPE
(1) 012366 012737 000001 001160 MOV 21 ,8TIMES ;:D0 1 ITERATION

1294 012374 005037 001530 CLR WIDE :CLEAR FNTRY FLAG

1295 012400 004737 012410 JSR PC_NOITST JRUN NOISE TEST

1296 012404 000137 013550 JMP NOIJMP JNEXT TEST
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CVMNA-(C MCAD/PNCM/PNCAG/PNCTP DIAGNOSTIC
CVMNAC.P11 10-JuL-81 14:30 166 NOISE TEST, 1 EDGE (SINGLE ENDED, MNCTP AND MNCAG C(HANNELS ONLY) SEQ 0055
1298 :MAJOR SUBROUTINE THAT DOES THE NOISE TESTING
1299 012410 005737 001624 NOITST: TST QUIET ;TEST IF SHORT TYPEQOUT MODE
1300 012414 001012 BNE 13 ;BR IF YES AND BYPASS SOME TYPEOUT
1301 0126416 104401 041252 TYPE .NOIMSG
1302 012422 004737 055712 JSR PC,WHICHU ;DETERMINE UNIT #
1303 012426 013746 001622 MOV UNITBD,-(SP)
1304 012632 106403 TYPOS ;TELL OPER.
1305 012434 001 000 BYTE 1,0
1306 012436 104401 001165 TYPE . SCRLF
1307 0126442 005737 001530 18: TST WIDE ;TEST IF MANUAL ENTRY
1308 012446 001010 BNE NOITS1 ;BR IF MANUAL
1309 012450 005037 001536 CLR CHANL JINITLIZE TO CHAN 0
1310 0126454 005737 022132 TST WF AM JRUNNING MNCAM'S ON THE TESTER
1311 012460 001403 BEO NOITS1 ;oBR IF NCT
1312 012462 012737 000020 001556 #20,CHAN ; TESTING AM
1313 DETERMINE IF CHANNEL IS TO BE TESTED
1314 012470 013700 001556 NOITS1: MOV CHANL RO ;LOAD RO
1315 012474 005737 001530 TST WIDE STEST ENTRY FLAG
1316 012500 001007 BNE 2% ;BR IF MANUAL ENTRY
1317 012502 105760 060156 1STB CHTABL (RO) JTEST IF EXISTANT CHANNEL
1318 012506 001001 BNE 1$ ;BR IF DONE
1319 012510 000207 RTS PC SEXIT
1320 012512 100402 1%: BMI 2% ;BR IF OPER SAID TO TEST THIS CHANNEL
1321 012514 000137 013500 JMP UPCHAN
1322 012520 016037 060156 013544 7%: MoV CHTABL (RO) ,CHANIS ;GET CHANNEL TYPE
1323 012526 042737 177700 013544 BIC #177700,CHANIS :MASK OFF BITS
1326 012534 022737 000003 013544 cMP #3,CHANIS JTEST IF MNCAG CHANNEL
};gg 012542 001152 BNE 4% ;BR IF NOT
1327 ;CHANNEL IS A MNCAG
1328 012544 005737 001624 TST QUIET ;TEST IF QUIET TYPEOUT MODE
1329 012550 001002 BNE 118 JBR IF YES
1330 012552 104401 , 045346 TYPE . GANPS ;TELL OPER. THAT GAIN OF .5
1331 012556 112777 1000077 166674 118: Movs #77,3ADST1 JESC.
1332 012564 112777 000000 166666 mMovB #0,aADST1 :LOAD GAIN BITS T0 O
}giz 012572 113777 001556 166660 move CHANL ,3ADST1 ;SELECT CHANNEL
1335 012600 004537 015010 JSR RS ,RMSPEK ;DO RMS NOISE TESTING
1336 012604 020 124 .BYTE 16.,84. JRMS VALUES
1337 012606 046551 .WORD  RMSNOI ;RMS MESSAGE TEXT POINTER
}%gg 012610 037650 VNRAGO JPOINTER TO TOLERANCE
1340 012612 004537 015010 JSR R5 ,RMSPEK ;DO PEAK NOISE TESTING
1361 012616 001 143 BYTE  1..99. ;PEAK VALUES
1342 012620 046565 .WORD  PKNOI :PEAK MESSAGE TEXT POINTER
}gzz 012622 037652 VNPAGO ;POINTER TO TOLERANCE
1345 012624 005737 001624 TST QUIET ;TEST IF QUIET MODE
1346 012630 001002 BNE 128 :BR IF YES
1347 012632 104401 045401 TYPE GANSP ;TELL OPERATOR GAIN IS NOW 5.0
1348 012636 112777 000077 166614 12%: MOVB #77 JADST1 ;SELECT
1349 012644 112777 000007 166606 MOVB #01,aADST1 ; GAIN
1350 012652 113777 001556 166600 movse CHANL , RADST1 ; OF 5.
1351 012660 004537 015010 JSR RS ,RMSPEK ;DO RMS TESTING
1352 012664 020 124 .BYTE 16.,86. ;RMS VALUES
1353 012666 046551 .WORD  RMSNOI ;RMS MESSAGE TEXT POINTER
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037654

004537

001
046565
037656

013737
004737

005737
001002
104401
112777
112777
113777
013737
013737
013737
013737
004737
000137

022737
001161

005737

015010
143

001624
045434

037666
023202

001624

045470
000077
000003
001556
037670
037672
037674
037676
023202
013500

000004

001624

045525
000077
000000
001556
037706
037710
037712
037714
023202

001624

045564
000077
000001
001556
037716
037720
037722

166534
166526
166520
024170
024172
024322
024324

166444
166436
166430
024170
024172
024322
024324

013544

166340
166332
166324
024170
024172
024322
024324

166250
166242
166234
024170
024172
026322

MACY11 30G(1063)
NOISE TEST, 1 EDGE

VNRAG1
JSR RS, RMSPEK
BYTE  1..99.
.WORD  PKNOI]
VNPAG1
1ST QUIET
BNE 13%
TYPE .GANSD

13%: movB #77 ,3ADST1
MOvB #2,3ADST1
MovB CHANL ,@ADST1
MoV VRAGZA , AGCHRA
MoV VRAGZ2B,AGCHRB
MOV VPAGZ2A ,AGCHPA
MoV VPAGZ2B , AGCHPB
JSR PC.PRI4A
TST QUIET
BNE 148
TYPE .GANST

14%: MOVB #77,3ADST1
MovVB #3,3ADST1
mMovBe CHANL ,@ADST1
MoV VRAG3A,AGCHRA
Mov VRAG3B,AGCHRB
MOV VPAG3A ,AGCHPA
MOV VPAG3B,AGCHPB
JSR PC,PRI4A
JMP UPCHAN

4%: MP #4,CHANIS
BNE 5%

;CHANNEL IS A MNCTP
TST QUIET
BNE 15%
TYPE . JTPGNOO

15%: MOvVB A77 ,aADST1
Movs #0,aADST1
MovB CHANL ,ADST1
MOV VRTPOA,AGCHRA
Mov VRTPOB,AGCHRB
mMov VPTPOA,AGCHPA
MOV VPTPOB,AGCHPB
JSR PC.PRI4A
TST QUIET
BNE 16%
TYPE .TPGNO1

16$: MOVB #77 ,8ADST1
MovB #01,aADST1
MovB CHANL ,aADST1
Mov VRTP1A,AGCHRA
MOV VRTP1B,AGCHRB
[0} VPTP1A,AGCHPA

E 5
10-JuL-81
(SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY)

JPOINTER TO TOLERANCE

;DO PEAK NOISE TESTING
sPEAK VALUES

14:41 PAGE 28-1

;PEAK MESSAGE TEXT POINTER
;POINTER TO TOLERANCE

;TEST IF QUIET MODE

:BR IF YES

;TELL OPERATOR GAIN 1S NOW 50.
;SELECT

; GAIN

: OfF 50.

$LOAD MSW OF RMS LIMIT
;sLOAD LSW OF RMS LIMIT
:LOAD MSW OF PEAK LIMIT
;LOAD LSW OR PEAK LIMIT
;DO NOISE TESTING USING DIFFERENT METHOD

;TEST IF QUIET MODE

:BR IF YES

;TELL OPERATOR GAIN IS NOW 500
:SELECT

: GAIN
OF 500
LOAD MSW OF RMS LIMIT
;LOAD LSW OF RMS LIMIT
:LOAD MSW OF PEAK LIMIT
;LOAD LSW OF PEAK LIMIT
;DO NOISE TESTING USING DIFFERENT METHOD
;CHECK NEXT CHANNEL

;1S THE CHANNEL A MNCTP?
;BR IF NOT

JTEST IF QUIET MODE
:BR IF YES
EE%L OPERATOR °''GAIN-TYPE'' - O

:LOAD GAIN AND TYPE TO 0
sSELECT CHANNEL

;LOAD MSW OF RMS LIMIT
;LOAD LSW OF RMS LIMIT
;LOAD MSW OF PEAK LIMIT
;LOAD LSW OF PEAK LIMIT
;DO NOISE TEST NOW

;TEST IF QUIET MODE
:BR IF YES
;TELL OPERATOR "‘GAIN-TYPE'' - 1

*SELECT
: GAIN AND TYPE
“LOAD MSW OF RMS LIMIT

;LOAD LSW OF RMS LIMIT
JLOAD MSW OF PEAK LIMIT

SEQ 0056
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(SINGLE ENDED,

JLOAD LSW OF PEAK LIMIT
;DO NOISE TEST NOW

JTEST IF QUIET MODE

;BR IF YES

:TELL OPERATOR ‘‘GAIN-TYPE'' = 10
sSELECY

: GAIN AND TYPE

;LOAD MSW OF RMS LIMIT

;LOAD LSW OF RMS LIMIT

;LOAD MSW OF PEAK LIMIT

;LOAD LSW OR PEAK LIMIT

;DO NOISE TESTING USING DIFFERENT METHOD

JTEST IF QUIET MODE
;BR IF YES
;TELL OPERATOR ''GAIN-TYPE'' =

JSELECT
; GAIN AND TYPE

:LOAD MSW OF RMS LIMIT

JLOAD LSW OF RMS LIMIT

:LOAD MSW OF PEAK LIMIT

;LOAD LSW OF PEAK LIMIT

;DO NOISE TESTING USING DIFFERENT METHOD
JCHECK NEXT CHANNEL

;DO RMS NOISE TESTING
JRMS VALUES

JRMS MESSAGE TEXT POINTER
;POINTER TO TOLERANCE

;DO PEAK NOISE TESTING
;PEAK VALUES

;PEAK MESSAGE TEXT POINTER
;POINTER TO TOLERANCE
:TEST IF QUIET MODE

:BR IF YES

JNOW UPDATE (HANNEL NUMBER AND DETERMINE IF MORE CHANNELS ARE TO BE TESTED

VMNAC . P11 10-JUL-81 14 NOISE TEST, 1 EDGE
1410 013246 013737 037724 024324 MOV VPTP1B,AGCHPB
}2]; 013254 004737 023202 JSR PC.PRI4A
1413 013260 005737 001624 TST QUIET
16414 013264 001002 BNE 17%

1615 013266 104401 045623 TYPE ,TPGN10
1416 013272 112777 000077 166160 17%: MOVB 477 ,3ADST1
1417 013300 112777 000010 166152 move #10,3ADST1
1418 013306 113777 00155¢ 166144 mMovB CHANL ,@ADST1
1419 013314 013737 037726 024170 MOV VRTP2A ,AGCHRA
1420 013322 013737 037730 024172 MOV VRTPZB,AGCHRB
1421 013330 013737 037732 024322 MOV VPTP2A ,AGCHPA
1422 013336 013737 037734 0243264 MOV VPTP2B,AGCHP8
}253 013344 004737 023202 JSR PC.PRI4A

4

1425 013350 (05737 001624 TST QUIET
1426 013354 001002 BNE 18%

1427 013356 104401 045662 TYPE . TPGN11
1428 013362 172777 000077 166070 18%: MovB #77 ,3ADSTI
16429 013370 112777 000011 166062 mMovB #11,3ADST1
16430 013376 113777 001556 166054 MOVB CHANL ,@ADST1
1431 013404 013737 037736 024170 MoV VRTP3A ,AGCHRA
1432 013412 013737 037740 024172 MoV VRTP3B,AGCHRB
1433 013420 013737 037742 024322 MoV VPTP3A ,AGCHPA
1436 013426 013737 037744 0243264 MOV VPTP38,AGCHPB
1435 013434 004737 023202 JSR PC,PRI4A
}2%9 013440 000417 BR UPCHAN
1438 s CHANNEL IS A MNCAD/MNCAM
1439 013442 004537 015010 5s: JSR RS ,RMSPEK
1440 013446 020 124 BYTE  16.,84.

16441 013450 046551 RMSNO]

}22% 013452 037644 VAR
1444 013454 004537 015010 JSR R5,RMSPEK
1445 013460 001 143 BYTE  1..99.

1646 013462 046565 PKNOI
1447 013464 037646 VNP
1448 013466 005737 001624 TST QUIET
1449 013472 001002 - BNE UPCHAN
}22? 013474 104401 001165 TYPE .SCRLF
1452
1453 013500 005737 001530 UPCHAN: TST WIDE
1454 013504 001016 BNE 3$
1455 013506 005237 001556 INC CHANL
1456 013512 022737 000003 001556 cMP #3, CHANL
1457 013520 001404 BEQ 1%

1458 013522 022737 000007 001556 CMP #7 , CHANL
1459 013530 001002 BNE 2%

1460 013532 005237 001556 1%: INC CHANL
1461 013536 000137 012470 2%: JMP NOITS1
1462 013542 000207 3$: RTS PC
1463 013544 000000 CHANIS: 0
1464 013546 000000 TPVAL: O

;CHECK ENTRY FLAG

;BR IF MANUAL ENTRY
JUPDATE CHANNEL NUMBER
JCHANNEL 3 (RAMP CHANNEL)?

:.YES
:CHANNEL 7 (EDC INPUT (HANNEL)?

IONO

:CHANNELS 3 AND 7 ARE SKIPED
:gOiTCONTINUE TESTING

JEX

:CURRENT CHANNEL TYPE

:VALUE OF THE MNCTP '‘GAIN-TYPE'' REGISTER

MNCTP AND MNCAG CHANNELS ONLY)

SEQ 0057
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! VMNA(

1466
1467
1468

‘3)

(3

)

(1)
1469
1470
1471
1472
1473
1476
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485

(2)

P

013550

013550
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000004
012737
005737
001012
104401
004737
013746
104403

0103
104401
012737
012737
004737
005737
001410
012737
012737
004737

000461

000001
001624

041302
055712
001622

000
001165
000001
000002
013662
022132

000024
000025
013662

DIAGNOSTIC
166

001160

001544
001546

00154«
001546

NOIJMP:
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NOISE TEST, 1 EDGE

(SINGLE ENDED, MNCTP AND MNCAG (HANNELS ONLY)

12323 2222222222232223223332322 32222222 228000 RRRtRtRRRRlR il d

SeTEST 67

AN A AR R RN AN R R AR AR R AR R AR AR R AR R A E AR AT TR NS

15167

2%:

1%:

SCOPE
MOV
TST
BNE
TYPE
JSR
MOV
TYPQOS
BYTE
TYPE
MOV
MOV
JSR
TET
BEQ
MOV
MOV
JSR

BR

MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE

#', 8TIMES ;;D0 1 ]TERATION
QUIET ;TEST IF QUIET MODE
2% :BR IF YES
. SETMSG :TYPE “'SFTTLING TEST"
PC,WHICHU ;DETERMINE THE UNIT #
UNITBD,-(SP) ;SAVE IT

;TYPE IT
1.0
LSCRLF
”,CH :LOAD INITIAL CHANNEL NUMBER
#2,CH? ;
PC,SETTLE ;RUN TEST ON CH 1=2
WF AM JRUNNING MNCAM ON TESTER ?
1% :BR IF NOT
#24 ,CHY :GET MUX CHANNEL INCASE TrSTING MNCAM
#25,CH2 ;GET NEXT (HANNEL
PC,SETTLE :RUN TEST ON MNCAM (CH 24-25
T1ST70 s

SEQ 0058
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JMNAC P11 10-JUL-81 14:30 167 MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE
1487 :SUBROUTINE TO DO THE SETTLING BETWEEN TWO CHANNELS
1488 013662 005037 014022 SETTLE: (LR 208 ;CLEAR RETRY COUNT
1489 013666 005237 014022 1$: INC 20% ; INCREMENT COUNT
1490 013672 022737 000006 014022 CMP #6,20% IS COUNT = 6?

1491 013700 001444 BEQ 3% JYES

1492 013702 013737 001546 001556 MOV CHZ , CHANL

1493 013710 004537 036340 JSR RS5,CONVT( JGET EDGE VAL UES
1494 013714 013737 001540 001574 Mov TEMP,EDGE ;SET UP EDGE VALUE
1495 013722 005002 CLR R2

1496 013724 004737 034002 JSR PC,SET1A ;SCALING = .02 LSB
1497 013730 000756 BR 1% ;ERROR RECOQVERY JuMp
1498 013732 004737 034002 JSR PC.SET1A JMAKE IT .01 LSB
1499 013736 000753 BR 1% ;ERROR RECOVERY JuMP
1500 013740 005702 TST R2 sTEST RESULTS

1501 013742 100001 BPL 2%

1502 013744 00540¢ NEG R2 ;JMAKE IT POSITIVE
1503 013746 010204 2%: Mov R2 R4

1504 013750 012737 000001 034130 Mov #1,EDGFLG

1505 013756 004737 033624 JSR PC,TYPSET ;TYPE SETTLING INFORMATION
1506 013762 023737 001546 001544 MP CH2,CH1 DONE’

1507 013770 103413 BLO 4% YES

1508 013772 013702 001546 MOV CH1,.R2 SETTLE THE OTHER WAY
1509 013776 013737 001546 001544 MoV CH2,CH1

1510 014004 010237 001546 MOV R2,CHZ

1511 014010 000724 BR SETTLE ;

1512 014012 012702 000377 3s: MoV #255. ,R2 ;SET SETTLING TO MAX ERROR
1513 014016 000753 BR 2% i.

1514 014020 000207 6%: RTS PC JEXIT

1515 014022 000000 20%: 0

SEQ 0059
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CVMNAC.P11 10-0UL-81 14:30 MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE . SEQ 0060
1517
1518 ;"t""t'ttttttttttttttt'ttttt'ttttttt!tttttttlttttttttttttttt.tt
(3) ;*TEST 70 DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3 ONLY AFTER
1) ;‘-tt'tttttttttt.'t'tt.tt"tt'tttttttttttttt'ttttttttt"ttt'ttt"t
(2) 016026 000004 TS170: SCOPE
(1) 014026 012737 000001 0031160 MOV #1,STIMES ;:D0 1 ITERATION
1519 01603¢ 105737 060161 TS18 CHTABL+3 JTESTING CHANNEL 3?
1520 014040 100014 BPL T1ST71 ;:BR IF NOT
1521 014042 022737 0000017 001176 (MP #1,3PASS :TEST I1F THE SECOND PASS THRU THE PROGRAM
1522 014050 001010 BNE TST71 :;BR IF NOT THE SECOND PASS
1523 014052 005737 001624 TST QUIET ;TEST IF QUIET MODE
1524 014056 001005 BNE ST ;:BR IF YES
1525 014060 012737 000003 023176 MOV #3,(HA ;LOAD CHANNEL TO RUN ON
}gsg 014066 004737 034370 JSR PC,DIFLIN :RUN DIF LIN AND REL ACC ON CH 3
1528 RN AN AN A AR AR AN AT AR A AR E AR AR AR AN RN R RN R R AN AR R R NS
3 ;*TEST 71 END OF WRAPAROUND ANALOG TESTS
(%) IR AN AR AR AN R A AR AR AN AN AR AT A AN AR R AR AN R AR C AN ANAR R RN AR AR
(2) 014072 000004 IST71: SCOPE
(1) 0140746 012737 000001 00°*60 MOV #1,$TIMES ;:D0 1 ITERATION
}2%3 014102 000207 RTS PC JRETURN TO TEST SECTION
1531 :SUBROUTINE TO LOAD THE '‘GAIN OR TP TYPE'' VALUE INTO ''CH1 AND CH2''
1532 014104 112777 000077 165346 LDSETG: MOVB #77 ,8ADST1 :START ESCAPE SEQUENCE
1533 014112 112577 165342 MOVB (R5)+,aADST1 ;LOAD ‘‘GAIN OR TYPE'’
1536 014116 113777 001544 165334 MOVB CH1,@ADSTY ;LOAD CHANNEL
1535 0141246 112777 000077 165326 MOvB #77 ,8ADST1 ;START ESCAPE SEQUENCE
1536 014132 112577 165322 MOvVB (R5) +,8ADST1 ;LOAD ‘'GAIN OR TYPE"'
1537 014136 113777 001546 165314 MOVB (H2,8ADST1 ;LOAD CHANNEL
1538 014144 000205 RTS RS JEXIT
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CVMNAC P11 10=JuUL-81 14:30 171 END OF WRAPAROUND ANALOG TESTS SEQ 0061
1540

. 1561 :SUBROUTINE TO CHECK IF CHANNEL IN RO IS AN "'AG"’ (HANNEL
1542 014146 116037 060156 014172 (HKAGC: MOVB CHTABL(R0) 108 GET CHANNEL TYPE
1563 016156 042737 177600 014172 8IC #177600,10% ;CLEAR OFF BITS
1544 014162 122737 000003 016172 cMPB #3,108 JTEST IF MNCAG CHANNEL
1545 014170 000207 RTS PC JEXIT
1546 014172 000000 10$: 0
1547 ;SUBROUTINE TO CHECK IF CHANNEL IN RO IS AN '‘TP'' CHANNEL
1548 014176 116037 060156 014220 C(4KTCC: MOVB CHTABL(RO),108 ,GET CHANNEL TYPE
1549 016202 042737 177600 014220 8IC #177600,10% ;CLEAR OFF OTHER BITS
1550 014210 122737 000004 014220 CMP #4,108 JTEST IF MNCTP CHANNEL
1551 014216 000207 RTS PC JEXIT
1552 014220 000000 10%: 0
1553 :SUBROUTINE TO LOAD A GAIN OF ''01°'' INTO EACH CHANNEL 10-77
1554 014222 010146 LDOTCH: MOV R1,-(SP)
1555 014226 010246 MOV R2,~(SP)
1556 014226 013702 001460 MOV ADST1,R2 ;LOAD ADDRESS POINTER
1557 014232 012701 900010 MoV #10,R1 ;JLOAD INITIAL CHANNEL
1558 014236 112712 000077 1%: MovB #77,(R2) ;LOAD "ESCAPE'’
1559 014242 112712 000001 MOVB #1,(R2) ;LOAD GAIN = 01
1560 014246 110112 MOVB R1,(R2) ;LOAD CHANNEL #
1561 014250 005201 INC R1 JUPDATE CHANNEL #
1562 014252 022701 000100 cmp #100,R1 JTEST IF LAST CHANNEL
1563 014256 001367 BNE 13 ;BR IF NOT LAST CHANNEL
1564 0146260 012602 MOV (SP)+,R2
1565 0146262 012601 MoV (SP)+ ,R1
1229 014264 000207 RTS PC JEXIT
1568 ;. SUBROUTINE FOR LOGIC TESTS

1569 014266 013777 001124 165162 TESTIT: MOV $GDDAT ,@STREG  ;LOAD EXPECTED DATA INTO REGISTER
1570 014274 017737 165156 001126 TEST: MOV @STREG,$BDDAT  ;READ ACTUAL REGISTER

1571 016302 023737 001126 001126 cmp $GDDAT ,$BDDAT  ; COMPARE RESULTS

1572 014310 001C02 BNE RETERR SJRETURN EXIT

1573 016312 062716 000002 ADD k. (SP) ;CORRECT EXIT BUMPS ENTRY BY ¢
1574 (014316 000002 RETERR: RTI JEXIT



i

2332
NN
00~

(ANl Al Al L1V, 1V, ]
S8R LRI EIN 2B BRI RAI=Y

[0 e A ALV 1V, AV, 1V, AV, IV, [V IV, IV IV, 1V, 1V, 1V,

2%

B S i G O e e L e S S L Y G N G G S G

oooooorOrOrOr O OO

N == b = md e d ecd b ek b
OO NN =O

C MNCAD/MNCAM/MNCAG/MNCTP

PH

014426

014430
014434
014436
014442
014450
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004737
012737

104012

012700
012737
012737
020037
001414

004737
00101
004737
023737
001403
010037
104012
005200
022700
001355
000207

014472
020000
001124

001556
000010
014422
010000
017764
014146

014472
001124

001556

000100

164762
000010
164746
164742

164740
147777
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00111
00112

»HO

001126

164752

001126
001126

END OF WRAPAROUND ANALOG TESTS
;SUBROUTINE TO DO THE LOADING AND READING OF GAIN INFO

M 18T LOAD CHANNEL 10=77 WITH GAIN = O1
H 2ND. WRITE CHANNEL X GAIN TO = 10
M 3RD. READ CHANNEL X GAIN AND EXPECT = 10
: 4TH. READ CHANNEL 10=77 EXCEPT CH XX AND NON-PREAMP (HS.
:DO 1ST STEP
CHKGAN: JSR PC.LDO1CH :LOAD GAIN BITS 10 O1
MOV #1%,8LPERR :LOAD ERROR RETURN ADDRESS
:DO 2ND STEP
1%: MOVB #77 ,’aADST1 ;LOAD "ESC'’
MovB #2,a3ADST1 :LOAD GAIN = 10
MOvVB RO,a’ADST1 ;LOAD CHANNEL XX
:D0 3RD STEP
JSR PC,RDCHXY :READ CHANNEL IN RO

MOV #20000,8GDDAT  ;LOAD EXPECTED
(MP $GDDAT ,$BDDAT  ;COMPARE TO EXPECTED

BEQ 2% ;.BR IF SAME

MOV RO, CHANL s SAVE CHANNEL INFO

ERROR 12 ;GAIN ON CHANNEL FAILED TO LOAD
;NOW DO 4TH STEP
2%: Mov #10.RO ;PRIME THE CHANNEL #

MOV #38,3LPERR ;LOAD ERROR RETURN ADDRESS

MOV #10000,$GDDAT  ;LOAD EXPECTED VALUE
3s: CMP RO, CHXX JTEST IF RO = CHXX

BEQ 48 ;BR IF SAME

;TEST IF RO CHANNEL IS AN ''AG'' CHANNEL
JSR PC,CHKAGC

BNE 4% ;BR IF NOT ''AG"" CHANNEL

JSR PC ,RDCHXY JREAD CHANNEL IN RO STATUS

CMP $GDDAT , $8DDAT COHPARE

BEQ 4% ;.BR IF SAME

MoV RO, CHANL :SAVE BAD CHANNEL INFO

ERROR 12 :CHANNEL GAIN BITS CHANGED IN ERROR
4%: INC RO :UPDATE CHANNEL

(MP #100,R0 :TEST IF MORE CHANNELS

BNE 3$ ;BR IF NONE

RTS PC JEXIT

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

RDCHXY: MOVB RO,aADST1 ;LOAD MUX REG.
8158 #81T3,aSTREG JENABLE STATUS INFO.
INCB aSTREG ;START CONVERSION
18: égTB ?ETREG ;WAIT FOR DONE
L

MOV @ADBUFF ,$BDDAT  ;READ STATUS
B8IC #147777 ,88DDAT  ;MASK OFF A/D (ONVERSION DATA
RTS PC JEXIT
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CVMNAC.P11 10~JUL-81 14:30 71 END OF WRAPAROUND ANALOG TESTS SEQ 0063
1629 SLBRWT]NE TO DO THE LOADING AND READING OF GAIN INFO
1630 H 187 LOAD CHANNEL 0-77 WITH GAIN = 0001
1631 H 2ND. WRITE CHANNEL X GAIN T0 = 0010, 0100, OR 1000
1632 : 3RD. READ CHANNEL X GAIN AND EXPECT = 0010, 0100 OR 1000
}2%‘3 : 4TH. READ CHANNEL 0-77 EXCEPT CH XX AND NON-MNCTP CHS.
1635 :DO 1ST STEP
1636 014534 012737 000002 017770 (HKTCN: MOV #2,G6LDO ;PRIME GAIN LOADING BIT ON CHXX
1637 014542 012737 020000 017772 MoV #20000,GLD1 JPRIME GAIN READ BACK EXPECTED VALUE
1638 014550 004737 014222 1%: JSR PC,LDOICH :LOAD GAIN BITS TO O1
1639 014554 013700 017764 MOV CHXX,R0 ;GET CHANNEL #
1640 014560 012737 014566 001110 MOV #208,SLPERR ;LOAD ERROR RETURN
1641 ;DO 2ND STEP
1642 014566 112777 000077 164664 20%: mMovB 477 ,aADST1 ;LOAD "ESC'’
1663 0145764 113777 017770 164656 MOVB GLDO,ADST1 ;LOAD GAIN = 1000, 0100, OR 0010
1644 014602 110077 164652 MOVB RO,aADST1 JLOAD CHANNEL XX
1645 ;DO 3RD STEP
1646 014606 004737 014746 JSR PC_RDTCXY ;READ CHANNEL IN RO
1647 014612 013737 017772 001124 MOV GLD1,$GDDAT ;LOAD EXPECTED
1648 0164620 023737 001124 001'26 CMP $GDDAT , $BDDAT CG"PARE TO EXPECTED
1649 014626 001403 BEQ 2% ;;BR_IF SAME
1650 014630 010037 001556 mMov RO, CHANL :SAVE CHANNEL INFO
1651 014634 104013 ERROR 13 ;GAIN ON CHANNEL FAILED TO LCAD
1652 ;NOW DO &4TH STEP
1653 014636 012700 000010 ’%: MOV #10,R0 sPRIME THE CHANNEL #
1654 014642 012737 014656 001110 MOV #3$ ,SLPERR ;LOAD ERROR RETURN
1655 014650 012737 010000 001124 MOV #10000, $GDDAT  ;LOAD EXPECTED VALUE
1656 014656 020037 017764 38: cMP RO, CHXX JTEST IF RO = CHXX
1657 014662 001414 BEQ 43 :BR IF SAME
1658 :TEST IF RO CHANNEL IS AN ''TP'* CHANNEL
1659 0146646 004737 014174 JSR PC.,CHKTCC
1660 014670 001011 BNE 43 ;BR IF NOT ''TP'' CHANNEL
1661 014672 004737 014746 JSR PC,RDTCXY JREAD CHANNtL IN RO STATUS
1662 014676 023737 001124 001126 CMP $GDDAT ,$BDDAT  ; COMPARE
1663 014704 001403 BEQ 43 ;.BR_IF SAME
1664 014706 010037 001556 MoV RO, CHANL ;SAVE BAD CHANNEL INFO
1665 014712 104013 ERROR 13 ;CHANNEL GAIN BITS CHANGED IN ERROR
1666 014714 005200 4%: INC RO sUPDATE CHANNEL
1667 014716 022700 000100 CMP #100,R0 ;TEST IF MORE CHANNELS
1668 014722 001355 BNE 3$ :BR IF NONE
1669 014724 006337 017770 ASL GLDO ; CHANGE GAIN DATA TO BE LOADED
1670 014730 006337 017772 ASL GLD1 :CHANGE EXPECTED DATA B
1671 014734 022737 000020 017770 (MP #20,GLDO STEST IF DONE ALL BITS
1672 014742 001302 BNE ;BR IF NOT FINISHED ALL BITS
1673 014744 000207 RTS C JEXIT
1674 :SUBROUTINE TO CONVERT CHANNEL IN RO
1675 JRETURN MNCTP STATUS IN $BDDAT
1676 014746 110077 164506 RDTCXY: MOVB RO,a3ADST] ;LOAD MuX
1677 014752 152777 000010 164476 8I1s8 #81T3,aSTREG ENABLE STATUS BITS
1678 014760 105277 164472 INCB aSTREG : CONVERT

14770 100375 BPL 1%
14772 017737 164464 001126 MOV @ADBUFF ,$BDDAT  ;READ STATUS
}SOOO 042737 007777 001126 BIC #7777 ,3BDDAT ;MASK OFF A/D BITS

0
1679 814764 105777 164466 1%: TSTB a@STREG *WAIT FOR READY
0
8'5006 000207 RTS PC LEXIT




m S
CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DJAGNOSTIC MACY1] 30G(1063) 10-JUL-81 14:41 PAGE 35

CVMNAC. P11 10-JuL-81 14:30 7 END OF WRAPAROUND ANALOG TESTS SEQ 0064
1685
1686 ;SUBROUTINE TO DO THE RMS AND PEAK NOISE TESTING
1687 015010 112537 015102 RMSPEK : MOVB (RS)+,608 ;GET 1 POINT
1688 015014 112537 015122 MOvB (RS)+,61% ;GET 2 POINT
1689 015020 012537 015166 MOV (R5)+.62% ;GET TEXT POINTER
1690 015026 013537 015244 MOV d(R5)+,63% ;GET TOLERANCE
1691 015030 012737 015042 015362 MOV #1$ ,ERRADR ;SET UP ERROR RETRY ADDRESS
1692 015036 005037 015250 CLR 65% ;CLEAR RETRY COUNT
1693 015042 005237 015250 1%: INC 65% s INCREMENT COUNT
1696 015046 022737 000006 015250 cMP #6,65% IS COUNT = 6?
1695 015054 001460 BEQ 3% ;YES, CHANNEL TOO WIDE OR NOISY
1696 015056 013737 001556 001554 MOV CHANL , DUMMY LOAD DUMMY CHANNEL
1697 015064 004537 036340 JSR RS, CONVT( *GET EDGE VALUE
1698 015070 013737 001540 001574 MoV TEMP,EDGE ;SET UP EDGE VALUE
1699 015076 004537 034170 JSR RS, SARSUB ;DO SAR RCUTINE AT 16%
1700 015102 000020 60%: 16.
1701 015106 004737 015336 JSR PC,TSTDAC ;CHECK VERNIER DAC SETTING
1702 015110 013737 001570 015246 MOV DAC,64$ :ADD RESULT TO RMS
1703 015116 004537 034170 JSR R5,SARSUB ;DO SAR ROUTINE AT BéX
1704 015122 000124 61%: 84.
1705 015124 004737 015336 JSR PC,TSTDAC ;CHECK VERNIER DAC SETTING
1706 015130 163737 001570 015246 suB DAC,64$ ;SUBTRACT RESULT FROM RMS
1707 015136 012737 000001 034130 MoV #1,EDGFLG
1708 015144 005737 001624 VST QUIET ;TEST IF QUIET MODE
1709 015150 001405 BEQ 2% :BR_IF NOT
1710 015152 023737 015246 015244 CMP 649,638 JTEST IF WITHIN LIMITS
1711 015160 003001 BGT 2% :BR IF NOT
1712 015167 000427 BR 5% ‘BR IF WITHIN
1713 015164 104401 2%: TYPE
1716 015166 046551 62%: RMSNOI sTEXT POINTER
1715 015170 013702 015246 -~ MoV 64% ,R2
1716 015174 004737 036274 JSR PC,TYPRP :TYPE RMS VALUES
1717 015200 023737 015246 015244 CMP 648,638 sWITHIN LIMITS?
1718 015206 003007 BGT 4% ;NO
1719 015210 104401 046620 TYPE ,OKMSG
1720 015214 000412 BR 5% H
1721 015216 012737 000377 015246 3$: MOV #255.,664% ;SET RMS TO MAX ERROR
1722 015224 000757 B8R 2% H
1723 015226 104401 047505 4%: TYPE ERMSG
1724 015232 004737 055704 JSR PC,WHICHV ;INDICATE BAD UNIT
1725 015236 005237 001112 INC $ERTTL ;UPDATE ERROR TOTAL
1726 015242 000205 5%: RTS RS JEXIT
1727 015044 000000 63$: 0
1728 015246 000000 64$: 0
1729 015250 000000 658: 0
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CVMNAC . P11 10-JuL~81 14:30 171 END OF WRAPAROUND ANALOG TESTS SEQ 0065
1731
1732
11%2 :SUBROUTINE TO FIND THE S0-S50 EDGE OF THE INPUT SIGANL
1735 015252 012737 004001 001574 OFFSET: MOV #4001 ,EDGE 26000,4001 EDGE
173 015260 004537 034170 JSR RS, SARSUB
1737 015264 000062 50.
1738 015266 013737 001570 0C1540 MOV DAC,TEMP
1739 015274 012737 004000 001574 MOV #4000 ,EDGE :3777,4000 EDGE
1740 015302 004537 034170 JSR RS ,SARSUB
17641 015306 000062 50.
1742 015310 063737 001570 001540 ADD DAC,TEMP
1743 015316 162737 000400 0015°0 sus #4600, TEMP
1744 015324 013737 001540 015334 MoV TEMP, OF F SAV :SAVE THE ANSWER
1745 015332 000207 RTS PC
1746 01533 000000 OFFSAV: O ,
1747
1748
1749 : ROUTINE TO TEST DAC SETTING,FROM SARSUB
1750 : JUMPS TO ADDRESS IN ERRAD?’IF DAC SETTING IS EITHER O OR 377
1751 ; OTHERWISE RETURNS TO CALL*1
1752 015336 005737 001570 TSTDAC: TST DAC ;ISDAC =07
1753 015342 001405 B8EQ 1% ;. YES
1754 015344 022737 000377 001570 MP #377.,DAT ;1S DAC = 377 ?
1755 015352 001401 BEQ K3 ;I YES
1756 015354 000207 RTS PC
1757 015356 005726 - 18: TST (SP)+ :POP CALL OFF STACK
1758 015360 000137 JMP a(PC)+ ;JUMP TO ADDRESS IN ERRADR
};28 015362 000000 ERRADR: 0
1761 :SUBROUTINE TO HANDLE THE SINGLE ENDED-DIFFERENTJAL LOGIC TESTS
1762 015364 012537 015500 TSTSDF : MOV (RS5)+,10% ;GET 1ST ARGUMENT
1763 015370 005737 001602 TST WFTEST JUSING THE TESTER ?
1764 0153724 100014 BPL 1% :BR IF NOT
1765 015376 005737 015500 TST 108 ;TEST THE 1ST ARG.
1766 015402 001004 BNE 23% :BR IF NON ZERO
1767 015404 000005 RESET :CLEAR THE BIT BY A BUS INIT
1768 015406 000240 NOP
1769 015410 000240 NOP
1770 015412 000403 BR 24%
1771 015414 052777 000200 164102 23%: BIS #8177 ,3DRVDOR ;SET THE BIT
1772 015422 004737 022144 24%: JSR PC,STALL JALLOW RELAY TO CHANGE
1773 015426 012537 001124 1%: MOV (R5) +,$GDDAT :GET 2ND ARG. <EXPECTED DATA>
1774 015432 012577 164020 MOV (RS)+,aSTREG :GET 3RD ARG. <CHANNEL TO USE>
1775 015436 105277 164014 INCB aSTREG :START CONVERSION
1776 015442 105777 164010 2%: TSTB aSTREG :WAIT FOR DONE
1777 015446 100375 B8PL 2% ;
1778 015450 017737 164006 001126 MOV QADBUFF ,$BDDAT READ RESULT
1779 015456 042737 157777 001126 BIC 8157777 ,$8DDAT MASK OFF OTHER BITS
1780 015464 023737 001124 001126 CMP $GDDAT, $8DDAT COMPARE
1781 015472 001401 BEQ 33 ;BR IF SAME
1782 015474 104001 ERROR 1 :INCORRECT VALUE TO SINGLE ENDED-DIFFERENTIAL MODE
1783 015476 000205 3%: RTS RS JEXIT
1784 015500 000000 10%: 0




CVMNA=-( MNCAD/MNCAM/MNCAG/MNC TP DIAGNOS”;

MACY11 30G(1063)

8 6
10-JUL-81 14:41 PAGE 37

(VMNAC P11 10-JuUL~-81 14:30 END OF WRAPAROUND ANALOG TESTS
};3‘7’ ;SUBROUTINE TO INSERT ‘'+'' AND TYPE # ON THE STACK
1788 015502 013702 001540 TOFF: MOV TEMP R2
1789 015506 100402 Ml 1% ;1S THE NUMBER POSITIVE?
1790 015510 104401 047272 TYPE POSITY
1791 015514 104416 18: TYPDC
1792 015516 104401 050644 TYPE ,MLSB :TYPE ASCIZ STRING
}7732 015522 000207 RTS PC
]'7732 ;SUBROUTINE TN WAIT FOR OPERATOR'S 'RETURN'' THEN CHECK TOLERANCES
1797 015554 005303 TCHK:  DEC R3 ;DECREMENT COUNT
1798 015526 001005 BNE 1% M
1799 015530 012703 000C05 MOV #5,R3 JRESET COUNT
1800 015534 104401 001165 TYPE . SCRLF ;TYPE A CARRIAGE RETURN AND | INE FEED
1801 015540 000402 BR s i
1802 015542 104401 046502 18: TYPE . SPACE ;TYPE FOUR (4) SPACES
1803 015546 005037 001572 2%: CLR DELAY ;CLEAR DELAY
1804 015552 005077 163366 CLR as$TKS ;CLEAR INTERRUPT ENABLE
1805 015556 105777 163362 3%: TST8 a$TKS ;1S KEYBOARD FLAG SET?
1806 015562 100404 8M] 4% ;o YES
1807 015564 005237 001572 INC DELAY .1S DELAY ZERO?
1808 015570 001372 BNE 3$ ::NO
1809 015572 000416 BR 63 M
1810 015574 005777 163346 L$: TST as$TKkA3 ;CLEAR FLAG
1811 015600 012777 000100 163336 Mov #100,a$TKS JSET INTERRUPT ENABLE
1812 (15606 004537 036462 JSR RS, COMPAR ;TEST LAST CONVERSION
1813 015612, 000000 0
1814 015614 (037370 v10 ;TOLERANCE .10 LSB
1815 015616 000402 BR 5% I
1816 015620 062716 000002 ADD #2,(SP) ;BUMP RETURN ADDRESS
1817 015624 062716 000002 5%: ADD #2,(SP) ;BUMP RETURN ADDRESS 2 WORDS
1818 015630 000207 6%: RTS PC

SEQ 0066
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.SBTTL MNCAD CALIBRATION SECTION

BEGINC: TYPE .CCHAN

RDOCTY

MOV (SP) +, CHANL
MOV CHANL , DUmMY
TYPE .SEL

RDLIN

MoV (SP)+ RO
cmMPB (RO),#'0
BEQ AJOFF

CMPB (RO) ,#'G
BEQ AJGAIN
TYPE .gQUES

;ASK FOR CHANNEL

JREAD CHANNEL NUMBER
;STORE CHANNEL NUMBER
;LOAD DUMMY

JSELECT OFFSET OR GAIN ADJUST
JGET TCST

;MOVE POINTER TO RO

SIS IT '0'%

;:YES, GO TO ADJUST OFFSET
JIS IT °%G"7?

;.YES, GO TO ADJUST GAIN
;TYPE '

;SUBROUTINE TO CHECK OFFSET ADJUSTMENT VALUES

AJOFF: TYPE .IGND

RDLIN

TST (SP)+
18: TYPE .XADJ

Moy #5,R3
2%: JSR PC,OFFSET

JSR PC,TOFF

JSR PC,TCHK

BR 2%

BR 3%

JMP BEGZ2
3$: TYPE .ERMSG

1%

s GROUND CHANNEL

JWAIT FOR (R

;POP 1 WORD OFF STACK

;ADJUST MESSAGE

JSET UP COUNT

sTEST AND TYPE OFFSET ERROR
;TYPE OFFSET

;CHECK FOR A CHARACTER AND DELAY

TINOT WITHIN TOLLERANCE, TRY AGAIN
:TELL OPER. ‘ERROR'’

BR
;SUBROUTINE TO CHECK THE GAIN ADJUSTMENT

AJGAIN: TYPE LAVOLT
TYPE .CRWR

RDLIN
TST (SP)+

1%: TYPE .YADJ
TYPE .MOLSR
MOV #5,R3

2%: MOV #7777 ,EDGE
%SR RS5,SARSUB
MOV DAC  TEMP
MOV #7776 ,EDGE
ggR RS,SARSUB
ADD DAC, TEMP
SuUB #6400, TEMP
JSR PC,TOFF
JSR PC,TCHK
BR 2%
BR 3s
JMP BEG?

3s: TYPE LERMSG
BR 1%

JINPUT +5.115 VOLTS ON CHANNEL

;WAIT FOR CR

;POP 1 WORD OFF STA(CK
;ADJUST MESSAGE

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

:LOOK FOR 7776,7777 EDGE

; SAVF DAC(C
:LOOK FOR 7775,7776 EDGE

;ADD RESULTS

JOFFSET RESULT

;TYPE GAIN

;CHECK FOR CHARACTER AND DELAY

SNOT WITHIN TOLLERANCE, TRY AGAIN
:TELL OPER. "ERROR'

SEQ 0067
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1874 .SBTTL
1875 016106 004737 033454 BEGINF: JSR
1876 016112 104401 046631 TYPE
1877 016116 104413 RDOCT
1878 016120 012600 MOV
1879 016122 010037 001556 MOV
1880 016126 000300 SWAB
1881 016130 052700 000010 BIS
1882 016134 010077 163316 MOV
1883 016140 104401 044531 TYPE
1884 0161446 104401 045232 TYPE
1885 016150 012737 040000 001124 MoV
1886 016156 104417 TESTID
1887 016160 104011 ERROR
1888 016162 104401 045253 TYPE
1889 016166 012737 050000 001124 MOV
1890 016174 104417 TESTID
1891 016176 104011 ERROR
1892 016200 104401 045276 TYPE
1893 016204 012737 060000 001124 MOV
1894 016212 104417 TESTID
1895 016214 104011 ERROR
1896 016216 104401 045321 TYPE
1897 016222 012737 070000 001124 MoV
1898 016230 104417 TESTID
1899 016232 104011 ERROR
1900 016234 104401 045232 TYPE
1901 016240 104401 044602 TYPE
1902 016244 012737 100000 001124 MOV
1903 016252 104417 TESTID
1904 0162564 104011 ERROR
1905 016256 104401 064652 TYPE
1906 016262 012737 140000 001124 MOV
1907 016270 104417 TESTID
1908 016272 104011 ERROR
1909 016274 104401 001165 TYPE
1910 016300 104401 044072 TYPE
1911 016304 104401 047151 TYPE
1912 016310 104412 RDLIN
1913 016312 005726 TST
1914 0163146 104401 046423 TYPE
;812 016320 000137 001674 JMP
1917 016324 104401 047151 TPRMP: TYPE
1918 016330 104412 RDLIN
1919 016332 005726 TST
1920 016334 005277 163116 INC
1921 016340 105777 163112 1%: 1ST8
1922 016344 100375 8PL
1923 016346 017737 163110 001126 MOV
19264 016354 042737 007777 001126 BIC
1925 016362 023737 001124 001126 CMP
1926 016370 001002 BNE
1927 016372 062716 000002 ADD

1928 016376 000002 ) 2%: RTI

MACY11 30G(1063)
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SWITCH GAIN MANUAL INTERVENTION TEST

SWITCH GAIN MANUAL INTERVENTION TEST

PC ,F IXONE
.CCHAN

(SP)+,RO
RO, CHANL
RO

#3173,R0O
RO,aSTREG
.SCM

.GHLF
#BiT14,8GDDAT

1"

,GAINS
A#BIT14!BIT12,8GD

"

.GAINSO
#BI1T14!BIT13,8GD

"

. GAINSM :
#BIT14!BIT13!BIT12,$GDDAT

1
.GHLF

.SRM

#100000, $GDDAT
1

.SVM

#140000, $GDDAT

1"
.SCRLF
,SAGTST
. CRWR

(SP)+
LENDTST
BEGZ2

,CRWR

(SP) +

aSTREG

aSTREG

1$
@aADBUFF , $BDDAT
#7777 ,$8DDAT
$GDDAT, $BDDAT

2%
#2.(SP)

JENSURE INITIAL BUS ADDRESS OF UNIT
JASK FOR CHANNEL

sREAD CHANNEL NUMBER

sGET CHANNEL NUMBER

;LOAD CHANNEL FOR ERROR REPORT
sPUT CHANNEL NUMBER IN HIGH BYTE
;sSET STATUS ENABLE BIT

;LOAD CHANNEL AND STATUS ENABLE
JASK MODE BE SET TO CURRENT

;ASK GAIN BE SET TO .5

sSET UP EXPECTED

;GO TEST FOR ID CODE

;ASK GAIN BE SET TO 5
DAT ;LOAD EXPECTED
;GO TEST ID CODE

:ASK GAIN BE SET TO 50
DAT sLOAD EXPECTED
;GO TEST ID CODE

;ASK GAIN BE SET 70 500
;LOAD EXPECTED
;GO TEST ID CODE

;SET RANGE SWITCH
;ASK MODE BE SET TO RESISTANCE
;LOAD EXPECTED VALUE

JRESISTANCE MODE SWITCH VALUE IN ERROR
;ASK MODE BE SET TO VOLTS
;LOAD EXPECTED VALUE

;VOLTACE MODE SWITCH VALUE IN ERROR
;TELL OPER. TO SET SWITCHES

;POP RETURN OFF STACK
;TELL OPER ''THATS ALL FOLKS''

;ASK _FOR CR WHEN READY
WAIT FOR CR

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

;GET RESULTS

;CLEAR CONVERTED VALUE
;IS ID RIGHT?
;.NO,TAKE ERROR RETURN
:BUMP RETURN ADDRESS

SEQ 0068
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CVMNAC.P11 10-JUL-81 14:30 MNCAG TEST MODULE INTERACTIVE TESTS
1930 .SBTTL MNCAG TEST MODULE INTERACTIVE TESTS
1931 016400 004737 033454 BEGINT: JSR PC,F IXONE ;ENSURE CORRECT ADDRESSES
1932 016404 104401 001165 TYPE ,$CRLF
1933 016410 104401 044072 TYPE "SAGTST ;TELL OPER. TO SET AG TO 'P"
1934, 016414 104401 046631 TYPE "CCHAN SGET CHANNEL NUMBER
1935 016420 104413 RDOCT
1936 016422 012637 001544 MOV (SP)+,CH1 :GET CIIANNEL # FROM OPER.
1937 016426 004737 017046 JSR PC.CLRCHS *CONVERT EACH CHANNEL OF THIS MNCAG
1938 SEIRST = TEST MNCAG=TA HOLD LOGIC FOR THESE CHANNELS
1939 016432 004537 017300 JSR RS, TSTHLD STEST HOLD FOR 1ST CHANNEL OF THIS AG
1940 016436 000 005 BYTE 0.5 *CHANNEL OFFSET, SWITCH NUMBER TO PUSH
1941 016440 004537 017300 JSR RS TSTHLD : 2ND
1942 016444 00 006 BYTE 1.6 o o
1943 016446 004537 017300 JSR RS, TSTHLD 3RD
1944 016452 0 007 BYTE 2.7 : " "
1945 016456 004537 017300 JSR RS, TSTHLD : 4TH
}329 016460 003 010 _BYTE  3.8.
1948 :MNCAG PART 1
1949 016462 004537 016642 JSR RS, TSETUP :GO DO THE WORK
1950 8}229? 88% 003 002 .BYTE .32, *FRONT PANEL EXPECTED CODE
1951 016472 045036 .WORD  TXTP2 ;POS. OF TEST MODULE SWITCH
1952 016474 000 002 ‘BYTE 0.2 :GAIN, SPREAD
1953 016476 004002 WORD 4002 *CHANNEL A - C EXPECTED VALUE
1954 016500 001 002 BYTE 1,2 *GAIN. SPREAD
1955 016502 0046024 CWORD 4024 SCHANNEL B - D EXPECTED VALUE
1956 016504 002 004 BYTE 2,4 *GAIN, SPREAD
1957 016506 004310 WORD 4310 *CHANNEL A - C EXPECTED VALUE
1958 016510 003 050 BYTE  3.50 :GAIN, SPREAD
}ggg 016512 007720 .WORD 7720 “CHANNEL B - D EXPECTED VALUE
1961 :MNCAG PART 2
1962 016514 004537 016642 JSR RS, TSETUP :GO DO THE WORK
1963 8}225% 883 002 003 .BYTE  3.,2.3.2 *FRONT PANEL EXPECTED CODE
1964 016524 000000 LWORD 0 :NO TEST MODULE CHANGES
1965 016526 000 002 BYTE 0.2 *GAIN, SPREAD
1966 016530 004002 'WORD 4002 SCHANNEL A - C EXPECTED VALUE
1967 016532 001 002 BYTE 1,2 :GAIN, SPREAD
1968 016534 0046024 "WORD 4024 “CHANNEL B - D EXPECTED VALUE
1969 0154536 002 004 BYTE 2,4 “GAIN, SPREAD
1970 016540 004310 WORD 4310 *CHANNEL A - C EXPECTED VALUE
1971 016542 003 050 BYTE 3,50 :GAIN, SPREAD
}3;§ 016544 007720 "WORD 7720 *CHANNEL B - D EXPECTED VALUE
1974 :MNCAG PART 3
1975 016546 004537 016642 JSR RS, TSETUP :GO DO THE WORK
1976 81222? 88} 002 001 BYTE  1,2.1.2 *FRONT PANEL EXPECTED CODE
1977 016556 045134 LWORD  TXTP3 :TEST MODULE SWITCH POS.
1978 016560 000 002 .BYTE 0,2 *GAIN, SPREAD
1979 016562 0046024 JWORD 4024 “CHANNEL A - C EXPECTED VALUE
1980 016564 001 006 BYTE 1.6 :GAIN, SPREAD
1981 016566 004310 WORD 4510 *CHANNEL B -~ D EXPECTED VALUE
1982 016570 002 053 BYTE 2,53 *GAIN SPREAD

SEQ 0069
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MNCAG TEST MODULE INTERACTIVE TESTS

.WORD 7720
.BYTE 0.0 sNULL
WORD O INULL CHANNEL B - D
:MNCAG PART &
JSR RS, TSETUP :GO DO THE WORK
BYTE  2.1.2. *FRONT PANEL EXPECTED CODE
LWORD 0 ;NO TEST MODULE CHANGES
BYTE 0,2 *GAIN, SPREAD
"WORD 4024 "CHANNEL A - C EXPECTED VALUE
BYTE 1,6 :GAIN, SPREAD
"WORD 4310 ‘CHANNEL B - D EXPECTED, VALUE
.BYTE 2,53 *GAIN, SPREAD
'WORD 7720 *CHANNEL A - C EXPECTED VALUE
BYTE 0.0 TNULL
WORD O SCHANNEL B - D NULL
TYPE JENDTST :TELL OPERATOR IT'S DONE
JMP BEG2 CEXIT
:SUBROUTINE TO DO MOST OF THE WORD FOR BEGINT
TSETUP: MOVB (RS)+,R0 :GET 1ST ARG.
TYPE , CHAPOS "TELL OPER ''A"* CHANNEL
JSR PC,TYPITA *CONVERT AND TYPE IT
MOV RO . CHANA *SAVE CHANNEL '‘A™ EXPECTED VALUE
MOVB (R§)+,RO GET 2ND ARG.
TYPE , CHBPOS ‘TELL OPER 'B'' CHANNEL
JSR PC.TYPITA *CONVERT AND TYPE IT
MOV RO . CHANB "SAVE CHANNEL ‘B’ EXPECTED VALUE
MOVB (RS)+,RO ‘GET 3RD ARG.
TYPE ,CHCPOS “TELL OPER ‘'C’* CHANNEL
JSR PC,TYPITA *CONVERT AND TYPE IT
MOV RO CHANC "SAVE CHANNEL ‘'C"* EXPECTED VALUE
MOVB  (R5)+,RO GET 4TH ARG.
TYPE , CHDPOS "TELL OPER 'D'' CHANNEL
JSR PC,TYPITA :CONVERT AND TYPE IT
MOV RO CHAND "SAVE CHANNEL 'D'’ EXPECTED VALUE
;NOW TELL OPERATOR ABOUT MNCAG (PREAMP) TEST MODULE POSITIONS
MOV (RS)+,60% :GET STH ARG.
BEQ 208 ‘BR IF NONE
TYPE ‘TELL OPER
60%: 0
:NOW TELL OPER. TO TYPE 'RETURN'' KEY_WHEN READY
20$: TYPE , CRWR :WAIT FOR 'RETURN''
RDLIN ‘WAIT FOR OPERATOR
TST (SP)+ "POP STACK

SEG 0070
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:NOW CONVERT CHANNEL AND CHECK OPER SET COFRECT FRONT PANEL POS.

:IF FRONT PANEL SWITCH IS WRONG TELL THE
;1F OK, TEST THE VALUES
MOV CH1,CH2 ;REPRIME

JSR RS, CONTA1 ; CONVERT
CHANA

INC CH2 ;DO NEART
JSR RS,CONTA1 : CONVERT
(HANB

INC CH2 ;DO NEXT
JSR RS,CONTA1 : CONVERT
CHANC

INC CH2 ;DO NEXT
JSR RS,CONTA1 : CONVERT
CHAND

JSR PC,TSRT1 ; CONVERT
JSR PC,TSRT1

RTS RS SEXIT

OFERATOR

THE CHANNEL VALUE
AND CHECK CHANNEL '‘A"'

CHANNEL
AND CHECK CHANNEL

CHANNEL
AND CHECK CHANNEL “°C"°

CHANNEL
AND CHECK CHANNEL 'D"'

(HANNELS AND VERIFY DATA

FRONT PANEL SWIT(H

:Bto

*SECOND SECTION

s SUBROUTINE T0 DO A CONVERSION ON EACH MNCAG CHANNEL

CLRCHT: MOV #10,CH1 ;LOAD 1ST CHANNEL #

CLRCHS: MOVB CH1,ADST1 JSELECT CHANNEL
JSR PC.21% :CONVERT CHANNEL
JSR PC.20% JINCR. CHANN NUMBER AND (ONVERT
JSR PC,20% ;INCR. CHANN NUMBER AND C(ONVERT
JSR PC,20% JINCR. CHANN NUMBER AND (ONVERT
RTS PC JEXIT

20%: INCB @ADST1 JUPDATE TO NEXT CHANNEL

21%: MOvB #1,3STREG ; CONVERT CHANNEL

22%: 1578 RSTREG JWAIT FOR DONE
BPL 22%
TST @ADBUF F ;FALSE READ
RTS PC JEXIT

SEQ 0071
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(VMNAC.P11 10-JUL~-81 14:30 MNCAG TEST MODULE INTERACTIVE TESTS SEQ 00/,
2063 ;SUBROUTINE TO SETUP FOR CONVERTING DIFFERENT CHANNELS
2064 017124 112537 020002 TSRT1: MOVB (R5)+,PRIAC ;GET INITIAL GAIN FOR A/C
2065 017130 112537 017776 Movs (R5)+,SPRAC JGET INITIAL SPREAD FOR A/(
2066 0171 012537 017754 MOV (RS) +, CHANA ;GET CHANNEL A/C EXPECTED VALUE
2067 017140 112537 020004 MOVB (RS)+ ,PRIBD ;GET INITIAL GAIN FOR B/D
2068 017144 112537 020000 MOVB (R5)+,SPRBD JGET INITIAL SPREAD FOR B/D
%8?8 017150 012537 017756 MOV (R5)+,CHANB JGET C/IANNEL B8/D EXPECTED VALUE
2071 017154 013737 001544 017764 MoV CH1, CHXX ;PRIME THE CHANNEL VALUE
2072 017162 013737 020002 017766 MoV PRIAC,CHPRIM :PRIME THE A/C GAIN VALUE
2073 017170 013737 017776 001566 MoV SPRAC, SPREAD ;JPRIME THE SPREAD TOLERANCE
2074 017176 013737 017754 001124 MoV CHANA,$GDDAT JPRIME THE EXPECTED VALUE
58;2 017204 004737 017634 , JSR PC.CONGT ;CONVERT CHANNEL AND TEST RESULT
2077 017210 062737 000002 017764 ADD #2, CHXX ;UPDATE TO CHANNEL ''C"’
2078 017216 004737 017634 JSR PC,CONGT ;CONVERT CHANNEL AND TEST RESULT
2079 ;NOW DO CHANNEL B/D
2080 017222 013737 017756 001124 MOV CHANB, $GDDAT sJTEST IF ANY CHANNEL "B/D'’ EXPECTED VALUE
2081 017230 001422 BEQ 1% :BR IF NONE
2082 017232 013737 001544 017764 MoV CH1, CHXX PRIME INIT '‘A"" CHANNEL
2083 017240 005237 017764 INC CHXX JMAKE [T ''CHANNEL B''
2084 017244 013737 020004 0177466 MOV PRIBD, CHPRIM sPRIME THE 8/D GAIN VALUE
2085 017252 013737 020000 001566 MoV SPRBD, SPREAD ;sPRIME THE SPREAD TOLERANCE
58267) 017260 004737 017634 JSR PC,CONGT ;CONVERT CHANNEL ‘B’
2088 017264 062737 000002 017764 ADD #2, CHXX ;UPDATE TO CHANNEL ‘D'’
2089 017272 004737 017634 JSR PC,CON&T ;CONVERT CHANNEL AND TEST RESULT
2090 017276 000207 1%: RTS PC ;EXIT SUBROUTINE
2091 :SUBROUTINE TO HANDLE THE MNCAG-TA HOLD TEST
2092 017300 112537 017414 TSTHLD: MOVB (R5)+,10% JGET CHANNEL OFFSET FROM CH1
2093 017304 063737 001544 017414 ADD CH1,10% ;ADD CH1 VALUE
2094 017312 113777 017414 162140 MovBe 108 ,aADST1 ;LOAD MUX TO ENSURE THE LED IS ON
2095 017320 104401 042660 TYPE .LEDON ;TELL OPERATOR THE LED SHOULD BE ON
2096 017324 112537 042772 MovB (R5)+ ,AGTASW ;LOAD WHICH SWITCH TO PUSH NOW
2097 017330 152737 000060 042772 BISB #60 ,AGTASW :MAKE CHARACTER AN ASCII NUMBER
2098 017336 104401 042731 TYPE .PUSHAG ;TELL OPERATOR TO PUSH SWITCH 5, 6 7 OR 8
2099 017342 104401 047151 TYPE . CRWR *AND DEPRESS 'RETURN'' .
2100 017346 104412 RDLIN ;WAIT FOR OPERATOR -
2101 017350 005726 TST (SP)+ :CLEAN STACK
2102 017352 113777 017414 162100 MovB 108 ,a3ADST1 ;LOAD MUX AGAIN, LED WHOULD GO OQUT
2103 017360 104401 042704 TYPE .LEDOFF ;TELL OPERATOR LED SHOULD BE OUT
2104 017364 104401 047151 TYPE . CRWR JAND DEPRESS 'RETURN''
2105 017370 104412 RDLIN
2106 017372 005726 TST (SP)+ ;WAIT FOR OPER.
2107 017374 105277 162056 INCB aSTREG ;CONVERT THE SELECTED CHANNEL
2108 017400 105777 162052 1%: 1STB aSTREG JWAIT FOR A/D DONE
2109 017404 100375 BPL 1% :
2110 017406 017700 162050 MOy aADBUFF ,RO JREAD VALUE TO CLEAR DONE FLAG
2111 017412 000205 RTS RS JEXIT
2112 (17414 0000C 10%: 0




1 6
C JMNA=( MNCAD/MNCAM/MNCAG/MN(TP DIAGNOSTI( MACY11 30G(1063) 10-JUL-81 14:41 PAGE 43

LVMNAC . P11 10-JUL=-81 14:30 MNCAG TEST MODULE INTERACTIVE TESTS SEQ 0073
2114
2115 :SUBROUTINE TO CONVERT FRONT PANEL VALUE AND TYPE OUT OPER. COMMANDS
2136 017416 010001 TYPITA: MOV RO.R1 ; COPY RO
2117 017420 006301 ASL R1 :MAKE WORD VALUE
2118 017422 016137 017450 017432 MOV FPANL(R1),10%  :GET TEST POINTER
2119 017430 104401 TYPE TELL OPERATOR THE CHANNEL POSITION
2120 017432 000000 10%: 0
2121 017434 006000 ROR RO :CONVERT BITS
2122 017436 006000 ROR RO
2123 0172440 006000 ROR RO
2126 017442 042700 037777 BIC #37777.RO :MASK OFF OTHER BITS
S}SZ 017446 000207 RTS PC JEXIT
S}g; 017450 000000 FPANL: O
2129 017452 044531 SCM :POINTER TO SET CURRENT MODE TEXT
2130 01764546 0446902 SRM ; " RESISTANCE "
S}%} 017456 044652 SVM ; ' VOL TAGE '
5}%2 :SUBROUTINE TO CONVERT CHANNEL IN "'CH2"’
2135 017460 013537 001124 CONTA®: MOV a(RS)+,$GDDAT  :LOAD EXPECTED VALUE
2136 017664 012737 017472 001110 MOV #10%,SLPERR :LOAD ERROR RETURN
2137 017472 113777 001546 161760 10%: MOVR CH2.’ADST :LOAD MUX CHANNEL
2138 017500 052777 000010 161750 BIS #3173,8STREG :ENABLE STATUS
2139 017506 052777 000001 161742 BIS #8110,3STREG :CONVERT CHANNEL
2 40 017514 105777 161736 1%: TSTB @STREG :WAIT FOR READY
2141 017520 100375 BPL 1%
2142 017522 017737 161734 001126 MOV RADBUFF ,$BDDAT  :READ CONVERSTON
2143 017530 042737 037777 001126 BIC #37777 .$BDDAT  :MASK OFF DATA BITS
2144 017536 023737 001124 001126 cmP $GDDAT.$BDDAT  ;:COMPARE VALUES
21645 017544 001407 BEQ 2% ::BR IF SAME
2146 017546 013737 001546 001556 MOV CH2. CHANL :GET CHANNEL VALUE
2147 017554 113737 017766 001557 MOVB CHPRIM,CHANL+1 ;GET GAIN INFO
2148 017562 104011 ERROR N - INCORRECT FRONT PANEL SWITCH POSITION
g}gg 017564 000205 2s: RTS RS SEXIT
2151 :SUBROUTINE TO TEST CERTAIN SCFTWARE SWITCH REGISTER VALUES
2152 017566 032777 040000 161344 SRLOOP: BIT #SW14,3SWR STEST 'LOOP ON THIS TEST'' SWITCH
2153 017574 001016 BNE 1% :BR IF SET
2154 017576 032777 001000 161334 BIT #SW09,3SWR :TEST ‘LOOP ON ERROR'' SWIT(CH
2155 017604 001012 BNE 13 ;BR IF SET
2156 017606 032777 000400 161324 BIT #SW08.,aSWR sTEST IF 'LOOP ON TEST IN SRO-7"' IS SET
2157 017614 001404 8EQ 2$ :BR IF NOT SET
2158 017616 123777 001102 161314 CMPB $TSTNM, aSWR :TEST IF LOOPING ON THIS TEST
2159 017624 001402 BEQ 1% ;BR IF YES
2160 017626 062716 000002 28 ADD #2,(SP) :BUMP EXIT P.C.
g}g; 017632 000207 . 1%: RTS PC CEXIT
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C.Pil 10-JuUL~-81 14:30 MNCAG TEST MODULE INTERACTIVE TESTS StQ 0074
gé :SUBROUTINE TO CONVERT CHANNEL USING GAIN
66 017634 012737 017642 001110 (CONGT: MOV #108 ,SLPERR ;LOAD ERROR RETURN
67 017642 012700 000004 108: MOV #4,R0 ;LOAD LOOP COUNTER
68 017646 005001 (LR R1 ;CLEAR SUM VALUE
69 017650 005077 161602 CLR aSTREG sENSURE CLEAR STATUS
70 017654 112777 000077 161576 movB #77 ,aADST1 ;START ESCAPE
71 017662 113777 017766 161570 MOvB CHPRIM,3ADST1 ;LOAD GAIN DATA
72 017670 113777 017764 161562 MOvB CHXX,aADSTI ;LOAD GAIN CHANNEL
73 017676 105277 161554 18: INCB aSTREG s CONVERT CHANNEL
74 017702 105777 161550 2%: TSTB aSTREG ;WAIT FOR READY
75 017706 100375 BPL 2%
2176 017710 067701 161546 ADD @ADBUFF ,R1 ;UPDATE SUM
2177 017714 005300 DEC RO JFINISHED ?
2178 017716 001367 BNE 1% ;BR IF NOT
2179 017720 006201 ASR R1 JRESTORE
2180 017722 006201 ASR R1
2181 017724 010137 001126 MOV R1,$8DDAT ;LOAD ACTUAL CONVERTED VALUE
2182 017730 013737 017764 001556 MOV CHXX, CHANL ;LOAD CHANNEL VALUE IF ERROR
2183 017736 113737 017766 001557 move CHPRIM, CHANL+1 ;LOAD GAIN INFO IF ERROR
84 017744 004537 036500 JSR RS ,COMPRA JTEST AGAINST EXPECTED +-~ SPREAD
85 017750 104004 ERROR 4 JINCORRECT VALUE FROM TEST MODULE
g? 017752 000207 RTS PC JEXIT
88
89 017754 000000 CHANA: 0
90 017756 000000 CHANB: 0
91 017760 000000 CHANC: O
92 017762 000000 CHAND: 0
93 017764 006000 CHXX: 0
9¢ 017766 000000 (HPRIM: 0O
95 017770 000000 G6LDO: 0
% 017772 000000 GLD1: 0
97 017774 000000 GLp2: 0
98 017776 000000 SPRAC: 0
99 020000 000000 SPRBD: 0
00 020002 000000 PRIAC: 0
201 020004 00000C PRIBD: 0




JMNA=( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

t VMNAC(C

PN

020210

10-JuL-81 14-30

033454
022200
161440
063224

001556
043124

020210
043250

007777
001124
177700
177760
000077
020210
001556
000010
000001
161300

161276
007777
001124

017737
042737
023737
001401
104014
000742

000000

001556
020210
161336
161330
161322
161312
161304

001126
007126
001126

K 6
MACY11 306(1063) 10-JuL-81
MNCAG TEST MODULE INTERACTIVE TESTS

.SBTTL READ-WRITE GAIN BITS LOOP
BEGINX: JSR

1%:

2%:

3s:
10%:

JSR
MOV
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
ROR
ROR
ROR
ROR
ROR
BIC
MOV
BIC
BIC
MOVB
MovB
MovB
Move
BIS
1ST8
BPL
MOV
8I(C
(MP
BEG
ERROR
BR

0

14

:41 PAGE 45

SEQ 0075

PC,F IXONE ;ENSURE PROPER ADDRESSES
PC, TCHANK JREPORT A/D CONFIG
SADBUFF ,RO ;READ TO CLEAR 'READY'’
RW1 ;ASK WHICH CHANNEL

(SP)+, CHANL s SAVE CHANNEL #

.GCHAN ;ASK WHAT VALUE TO LOAD
(SP)+,10% ;SAVE LOAD VALUE

.RW3 ;ASK WHAT VALUE TO READ
(SP)+ RO ;GET VALUE

RO

RO

RO

RO

RO

#007777 ,RO ;MASK OFF OTHER BITS
RO,$GDDAT ;LOAD EXPECTED VALUE READ
4177700, CHANL sMASK OFF EXTRA BITS
#177760,10% ;JMASK OFF EXTRA BITS

477 ,3ADST1 ;LOAD “ESCAPE’'' CODE

108 ,3ADST ;LOAD CHANNEL NUMBER
CHANL ,3ADST1 ;LOAD VALUE INTO GAIN BITS
#8173 ,aSTREG JENABLE STATUS
#81T0,aSTREG . CONVERT CHANNEL

ggTREG ;WAIT FOR DONE

aADBUF F , 8BDDAT ;READ GAIN INFO

#7777 ,$BDDAT ;MASK OFF CONVERTED VALUE
$GDDAT, $B8DDAT ;COMPARE THE VALUES

3% ;iBR IF . {E SAME

14 ;GAIN REGISTER BITS ARE DIFFERENT
1% : TRY MORE




t VMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(
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L VMNA(C

2243
2244
2245
2246
2247
2248

P17

020212
020216
020222
020224
020226
020232

020372
020374

005077

010046
104403
002
000

112777
012702

161240
046631

177700
043124

176077
160650
001650
160636

177700

177760
000077
161116
161112
020356
020000

046477

000100
000010
000010
161032

161030

161166

161122

160554

161050

.SBTTL

L 6
MACY11 306(1063) 10-JuL-81 14

PRINT VALUES ROUTINE

BEGINP: (LR

10%:

1%:

2%:
6%:
3s:

TYPE
RDOCT
MOV
BIC
TYPE
RDOCT
MOV
ROL
ROL
ROL
ROL
ROL
ROL
BIC
BIS
MOV
MOV
MOV
MoV
BIC
ROR
ROR
ROR
ROR
ROR
ROR
BIC
MovB
MovB
MovB
CLR
MOV
RTI

PRINT VALUES ROUTINE

aSTREG
.CCHAN

(SP)+,R0O
#177700,RO
.GCHAN

(SP)+,R1
R

R1
#176077 ,R1
R1,.RO
RO,aSWR

#RETURN,aVECTOR

aSwWR RO
RO,R]
z}???OO,Ro

#177760,R1
477 ,8ADST1
R1,aADST1
RO,@ADST1
~(SP)

#18,-(SP)

#BIT13,aSWR
2%

,CH
RO,-(SP)

2

0
#100,aSTREG
#10,R2

#8. .R1

R3

aSTREG
@®ADBUFF ,R3

:41 PAGE 46

;CLEAR STATUS REGISTER
;JASK FOR CHANNEL NUMBER

JGET CHANNEL #
;MASK OFF OTHER BITS
sASK FOR CHANNEL GAIN/TP TYPE

;MOVE
;MOVE
;MOVE
;MOVE
;MOVE
;sMOVE
JMASK

LEFT
LEFT
LEFT
LEFT
LEFT
LEFT
OFF OTHER BITS

;ADD TOGETHER

;LOAD
;LOAD

SWITCH REGISTER
A/D INVERRUPT VECTOR

JGET SWITCH VALUE
:COPY RO

s MASK
;MOVE
s MOVE
;MOVE
;sMOVE
sMOVE
sMOVE
JMASK

TO ALL BUT CHANNEL VALUE
RIGHT

RIGHT

RIGHT

RIGHT

RIGHT

RIGHT

TO ALL BUT GAIN BITS

s START SEQUENCE

;LOAD
;LOAD

GAIN/TP TYPE
SELECTED CHANNEL

;CLEAR PSW

;IS BIT 13 SET?

;:YES,SKIP TYPEOUT

:;SAVE RO FOR TYPEOUT

2 s TYPE CHANNEL

::GO TYPE--OCTAL ASCII
::TYPE 2 DIGIT(S)

. :SUPPRESS LEADING ZEROS

;LOAD THE INTEFRUPT ENABLE SIT
s TYPEOUT COUNTER

;LOAD LOOP COUNTER

;CLEAR AVERAGE

;START CONVERSION

JWALT

FOR INTRPT.

JREAD CONVERTED VALUE
;FINISHED COUNTING
;BR IF NOT

SEQ 0076



CVMNA=( MNFAD/HNCAM/HNCAG/MQSYP DIAGNOSTIC

CVMNAC,

2289
2290

P11

020474

020476
020500

020522

10-JuUL~-81

042702
032777

010346

104403
004
001

012701

005301

001376

005302

001336

104401

000665

14

170000
020000

160454
046502

010000

001165

160460

A ¥

5%:

M6
MACY11 30G6(1063) 10-JuL-81
PRINT VALUES ROUTINE

8I¢
BIT
BEQ
MOV
BR
TYPE
Mov

14:41 PAGE 46-1

#170000,R3 ;MASK OUT _OTHER BITS
#81T13,aSWR ;1S BIT 13 SET?
43 :NOT SET, TYPE OUT LIST
R3,aDISPLAY 1PUT VALUE IN DISPLAY FOR DISPLAY (ONTROL
10% :REPEAT CONVERSION
. SPACE
R3,-(SP) ;:SAVE R3 FOR TYPEOUT
;oPRINT OCTAL CONVERTED VALUE
;.60 TYPE-=OCTAL ASCII
4 ::TYPE & DIiGIT(S)
1 ;. TYPE LEADING ZEROS
#10000,R1
R1
5%
R2 ;DECRTMONT THE COUNTER
6% ;MO CABRYAGE RETURN
,SCRLF ; CARRIAGE ETURN
10% ;REPEAT CONVERSION

SEQ 0077



(VMNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10~JUL-81 14:30

(VMNAC

no
(o
233
wh

AVIASTASEANTANT ST AN L0 T N7 N T W1, V1, ST,¥1, V]
~

— md b b b e el b ——d —)
a1, RNTe V. ¥ NPV NPV Y

2320

Vv v iviviviv N
VIV
NO VNN —=O0

CLNLALNINI NV N

P11

020524
020530
020536
020542

020546
020552
020556
020560
020566

020572
020576
020602

021010
021016

004737

004737
004737
004737
000767
012737
- 000137

004737
004737
004737

004737
004737
000771
012737
000137

004737
004737
005037
104401
104413
012637

022006
020536
003452
022200

003746
033354

020542
040154

022212
003746
010206
033354

020602

040352

040352

040352

040154 __ _

003452
022006
022212

010206
033354

020646
040154

033454
022200
001552
041164

001474
041220

001476

001474
001474
000001
012410
001556

001556
012470

020746
040154

=

040352

001476
001556
001530

001476

040352

.SBTTL
BEGL:

2s:
1%:

.SBTTL

BEGINA:

1%:

.SBTTL

BEGINW:

1%:

.SBTTL

BEGINN:

1%:

2%:

3%

N 6
MACY11 30G(1063) 10~JUL-81 14:41 PAGE 47
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
BR

MOV
JMP

JSR
JSR
CLR
TYPE
RDOCT
MoV
TYPE
RDOCT
MoV
BNE
MOV
MOV
MOV
JSR
cMp
BEQ
INC
JSR
BR
MOV
JMP

PC,WF CHK

#2$ AGTST
PC,TESTAD
PC, TCHANK

PC,BEGINL
F;g.BU‘PAD

#1$,AGTST
$EOP

AUTO TEST START-UP

PC,TESTAD
PC,WF CHK
PC ., TCHANL

PC.BEGINL
PC . WRAP
F;g.BUﬂPAD

#1$ ,AGTST
$EOP

PC,TESTAD
PC,WF CHK
PC, TCHANL

PC ,WRAP
f;g.BU‘IPAD
#18 AGTST
$EOP

LOGIC 1EST SECTION START-UP

JCHECK 1 D CODE IF WESTFIELD MODE

;LOAD EOP RETURN IF NO A/D

;SIZE THE NUMBER OF MNCAD'S

;SIZE AND REPORT THE MNCAD CONFIGURATION
JASK IF MNCXX-TA ARE AVAILABLE

;LOGIC TESTS ON MNCAD, MNCAG AND MNCTP
JMORE TO TEST?

sTEST NEXT A/D

;ADDRESS FOR EOP

;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

JCHECK [ D CODE IF WESTFIELD MODE

;SIZE AND REPORT THE MNCAD CONFIGURATION
;ASK IF MNCXX-TA ARE AVAILABLE

;LOGIC TESTS ON MNCAD, MNCAG AND MNCTP
JRUN THE ANALOG TESTS

;BUMP THE ADDRESSES

;BR AND DO NEXT UNIT

:ADDRESS FOR EOP

;TYPE END OF PASS

;SIZE THE # OF MNCAD'S

JCHECK 1 D CCDE IF WESTFIELD MODE
;SIZE AND REPORT THE A/D CONFIG.
;ASK [F MNCXX-TA ARE AVAILABLE
;WRAPAROUND TESTS

;UPDATE BUS ADDRESSES

;BR AND TEST NEXT UNIT

; INCREMENTS $PASS

WRAPAROUND TEST START-UP

NOISE TEST START-UP

PC ., F 1XONE
PC, TCHANK
NMBEXT
.SCHAN

’

(SP) + ,BASEND
1%

BASECH ,BASEND
BASE CH, CHANL

#1,WIDE
PC _NOITST

CHANL ,BASEND

3s
CHANL
PC.NOITST

2%
#18 ,AGTST
$EOP

(SP) + ,BASECH
CHAN

sENSURE BASE AND VECTOR SETUP
;SIZE AND REPORT THE MNCAD CONFIG.
JCLEAR MULTIPLE UNIT FLAG

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

JSAVE 1ST CHANNEL

sASK FOR END NOISE CHANNEL

;GET OPER. CHANNEL INPUT

;SAVE LAST CHANNEL

:BR IF NON-ZERO

;TAKE CARE IF ONLY 1 CHANNEL
;INIT THE STARTING CHANNEL

;SET MANUAL ENTRY FLAG

JRUN NOISE TEST

JLAST CHANNEL

;BR IF FINISHED

;BUMP TO NEXT CHANNEL

JRUN NOISE TEST AGAIN

;LOAD RETRURN POINTER
JAND REPORT END OF PASS

SEQ 0078




8 7
CVMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC MACY11 306(1063) 10-JUL-81 14:41 PAGE 48

CVMNAC P11 10-JUL-81 14:30 MNCAG COMMON MODE REJECTION TEST SEQ 0079
2359 .SBTTL MNCAG COMMON MODE REJECTION TEST
2360 021022 104401 047544 BEGINM: TYPE ,CoMOD1 :TELL OPERATOR THE TEST NAME
2361 021026 104401 046631 TYPE CCHAN ‘ASK FOR CHANNEL TO USE
2362 021032 104413 RDOCT SGET INPUT
2363 02103 012600 MOV (SP) +,R0 SGET HIS ANSWER
2364 021036 010037 001556 MOV RO, CHANL *SAVE CHANNEL TO TEST
2365 021042 112777 000077 160410 MOVB  #77.3ADST1 *ENSURC MNCAG GAIN OF .S
2366 021050 112777 000000 160402 MOVB  #0.3ADST1 1 FOR
2367 021056 110077 160376 MOVB  RO.3ADST1 : THIS TEST
2368 021062 010037 001554 MOV RO, DUMMY LOAD DUMMY (CHANNEL
2369 021066 104401 021074 TYPE 6§ :TYPE ASCIZ STRING
(1) 021072 0004624 BR 643 “GET OVER THE ASCIZ
(1) ::65%: .ASCIZ <15><12>/SET COMMON MODE VOLTAGE TO + 10 VOLTS/
(1) 021144 6468 :
2370 021144 104401 047151 TYPE ,CRWR :CRLF MESSAGE
2371 021150 104412 ROL IN ;WAIT FOR CARRIAGE RETURN
2372 021152 005726 TST (SP)+ :POP ADDRESS OFF STACK
2373 021156 004537 036340 JSR RS, CONVTC *GET CONVERSION VALUE
2374 021160 013737 001540 001574 MOV TEMP, EDGE *GET VALUE TO FIND EDGE OF
2375 021166 004537 034170 JSR RS, SARSUB SGET EDGE
2376 021172 000062 50. :50% EDGE
2377 021174 013737 001570 001540 Mov DAC,TEMP ;SAVE DAC SETTING IN TEMP
2378 021202 104401 021210 TYPE 678 “ITYPE ASCIZ STRING
(1) 021206 000424 BR 663 *>GET OVER THE ASCIZ
(1) ©:67%:  JASCIZ <15><12>/SET COMMON MODE VOLTAGE TO - 10 VOLTS/
(1) 021260 66$:
2379 021260 104401 047151 TYPE ,CRWR ;CRLF MESSAGE
2380 021264 104412 RDL IN *WAIT FOR CARRIAGE RETURN
2381 021266 005726 TST (SP)+ *POP ADDRESS OFF STACK
2382 021270 004537 034170 JSR R5. SARSUB *GET EDGE
2383 021274 000062 50. 150 EDGE
2384 021276 163737 001540 001570 SUB TEMP, DAC *GET DIFFERENCE
2385 021304 104401 0475644 TYPE ,COMOD1 SOUTPUT TEXT
2386 021310 013702 001570 MOV DAC,R2 *GET NUMBER INTO R2
2387 021314 104416 TYPDC *TYPE DECIMAL NUMBER
2388 021316 104401 050644 TYPE ,MLSB SADD LS8 TEXT
2389 021322 013702 001570 MOV DAC ,R2 GET RESULT
2390 021326 100001 8PL 1s :BR if POSITIVE
2391 021330 005402 NEG R2 “INVERT IF NEGATIVE
2392 021332 020237 037700 1%: WP R2.VCM “TEST AGAINST LIMIT
2393 (021336 003403 BLE 2 *BR IF WITHIN LIMIT
2394 021340 104401 047505 TYPE ,ERMSG *TELL OPER. ERROR
2395 021344 000402 BR 3s
2396 021346 104401 066620 28 TYPE . OKMSG ;TELL OPER. OK
2397 021352 104401 046423 38 TYPE "ENDTST

2398 021356 000137 001674 JMP BEGZ ;GO BACK TO SELECT TEST




C VMNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JuL-81 14:30

CVMNA(C

26400
2601

P11

021362
021366
021372
021376

021516
021522

033454

041164

001474
041220

001476

001474
001474
000077

000000
023176
034370
023176

023176

021436
040154

033454
022200
001552
021676

021672
021750

021652
021731

021674
021750

021653

177700
177700
001165
021672
021674
014104

000
013662
021626
040154

001476
023176
160006
160000
157772

001476

040352

021672
021674

001544
001546

040352

BEGIND:

3%:

SBTTL
BEGINS:

1%:

13%:

2%:
3s:

MACY11 30G(1063)
DIFFERENTIAL LINEARITY AND REL. ACC.

.SBTTL

JSR PC . F IXONE

JSR PC, TCHANK

CLR NMBEXT

TYPE LRMPTXT

TYPE .SCHAN

RDOCT

MOV (SP)+ ,BASECH

TYPE .ECHAN

RDOCT

MoV (SP)+ ,BASEND

BNE 18

MOV BASECH,BASEND

MOV BASECH, CHA

MOVB #77 ,aADSTT

MOVB #0,aADST1

move CHA,@ADST1

JSR PC,DIFLIN

CMP CHA ,BASEND

BEQ 3%

INC CHA

BR 2%

MOV 418 AGTST
$EOP

SETTLING TEST START-UP

JSR PC.F IXONE

JSR PC, TCHANK

CLR NMBEXT

TYPE .108

RDOCT

MOV (SP)+,2%

TYPE .12%

RDOCT

MovB (SP)+,13%

1STB (SP)+

TYPE 118

RDOCT

MoV (sP)+,38%

TYPE 128

RDOCT

mMove (SP)+,13%+1

1STB (SP) +

BIC #177700,2%

8IC #177700,3%

TYPE . SCRLF

MoV 2%, CH1

MOV 38,CH2

JSR R5,LDSETG

.BYTE 0,0

JSR PC,SETTLE

MOV #1% AGTST

JMP $EOP

0

0

c 7
10=JuL-81

14:41 PAGE 49
START-UP

DIFFERENTIAL LINEARITY AND REL. ACC. START-UP

;ENSURE BASE AND VECTOR SETUP

;SIZE AND REPORT A/D (ONFIG

JENSURE ONLY 1 MNCAD

JTELL OPERATOR ABOUT SETTING MNCAG-TA SWITCHES
;ASK OPER. THE STARTING CHANNEL

;GET OPER INPUT

;SAVE 1ST CHANNEL

;ASK OPER. THE LAST CHANNEL

;GET _OPER _INPUT

;SAVE LAST CHANNEL

:BR IF THERE WAS ONE

JELSE ENSURE ONLY 1ST RUNS
sLOAD CHANNEL TO RUN ON

:ENSURE_MNCAG GAIN

OF .5
ON THIS CHANNEL
RUN DIF LIN AND REL ACC.
sTEST IF LAST CHANNEL
:BR IF FINISHED
JUPDATE CHANNEL NUMBER
JAND RUN ANOTHER TIME

:LOAD RETURN ADDRESS
:TYPE END OF PASS

JENSURE BASE AND VECTOR SETUP
:SIZE AND REPORT A/D CONFIG
JENSURE ONLY 1 MNCAD

;ASK FOR 1ST CHANNEL

;GET OPER.
;AND SAVE IT

;ASK FOR THE ''GAIN OR TC TYPE'' VALUE
;GET OPER.
;SAVE VALUE
;ADJUST STACK

;ASK FOR 2ND CHANNEL

;GET OPER INPUT

JAND SAVE IT

:ASK FOR THE ''GAIN OR TC TYPE'' VALUE
;GET OPER INPUT

;SAVE VALUE

;ADJUST STACK

;ENSURE GOOD CHANNEL VALUE

;FRESH LINE

JLOAD 1ST CHANNEL VALUE
;LOAD 2ND CHANNEL VALUE
;JLOAD GAIN OR TC TYPE VALUE
JVALUE TO BE LOADED

JRUN SETTLING TEST

;LOAD RETURN ADDRESS

JAND REPORT END OF PASS

INPUT

INPUT

SEQ 0080
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CVMNAC.

2464
2465
2466
2467
2468
2669
2470
2471
2472
2473

P11

022126

022130
022132
022134

022136
022140
022142

022144
022150
022152
022154

022156

022176

000207

000000
000000
000000

000060
000020
000340

013700
005300
001376
000207

005737
001005
105737
001002
062716
000207

022130
022132
022134
001602
157472
1776417
001126
022136

022130
043725

022142

02¢132
043747

022140

022134
043771

001434

001176
001134
000002

SETTLING TEST START-UP
;*ROUTINE TO CHECK FOR PROPER I D CODE IF TESTER MODE

WFCHK: CLR WwFAD :CLEAR TESTING MNCAD FLAG
CLR WF AM ;CLEAR TESTING MNCAM FLAG
CLR WFAG ;CLEAR TESTING MNCAG FLAG
TST WFTEST JRUNNING ON TESTER?
BPL 4% ;:BR IT NOT
MOV aDRVDIR,RQ ;READ TESTER (1.D. LINES)
BIC #177417 ,RO :CLEAR OFF OTHER BITS
MOV RO, $BDDAT ;LOAD VALUE READ FROM TESTER
CMP K60.RO ;TEST IF VALID I.D. CODE
BNE 1% ;BR IF NOT MNCAD CODE
INC WFAD ;SET TESTING MNCAD FLAG
TYPE z;STAD :TYPE TESTING A/D MESSAGE
BR

1%: CMP K340,R0 ;TEST IF VALID 1.D. CODE FOR AM
B8NE 2% JNR IF NOT MNCAM (CODE
INC WF AM ;SET TESTING MNCAM FLAG

YPE ZISTADM :TYPE TESTING A/D AND AM MESSAGE

BR

2$: (MP K20.R0O ;TEST IF VALID I.D. CODE
B8NE 3s ;BR IF NOT MNCAG
INC WFAG ;SET TESTING MNCAG FLAG
;;PE L;STAG :TYPE TESTING AG MESSAGE

3%: ERROR I'4 :INCORRECT 1.D. CODE FOR MODULE

4%: RTS PC ;RETURN

WFAD: 0

WFAM: 0

WFAG: 0

K60: 60 ;MNCAD ID VALUE

K20: 20 ;MNCAG "'

K340: 340 JMNCAM "

:SUBROUTINE TO DELAY A FIX AMOUNT OF TIME

STALL MOV 8ARFO,RO :PRINE THE DELAY

1%: DEC RO :DELAY
BNE 18 :
RTS PC EXIT

;SUBROUTINE TO TEST IF FIRST PASS OR AUTO MODE
2 IF TRUE EXIT, IF NOT BUMP ENTRY BY 1 WORD AND THEN EXIT
AFIRST: TST $PASS JTEST IF FIRST PASS

BNE 1% :BR IF NOT FIRST

TST8 SAUTOB JTEST IF AUTO MODE

BNE 1$ :BR IF AUTO MODE

ADD #2,(SP) *ADJUST RETURN VALUE
1$: RTS PC JEXIT

SEQ@ 0081
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JFN

022450
022454

005237
000404
000137
005037
004737
005737
001367

023176

022652
023176
014222
001176

157222
023200
060156

060256

022156

043454
055712
001622

000
001165
022156

— - O

42
57
57

— b —
=N~
HoOorn

157112
007777

043040
026404

010
140000
000004
043100
026404

004
010000

043112
000074

026404
004

022534

023200
022534

022534

SETTLING TEST START-UP
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SEQ 0082

;PART 1 «ROUTINE TO TYPE OUT A/D CONFIGURATION
JPART 2 =IF RUNNING IN TEST MODULE MODE, ASK FOR CHANNELS "0 TEST

TCHANK :

TCHANN:
TCHANL :
TCHANM:

1%:

2%:

3s:
4%:

5%:

6%:

INC
B8R

JMP
CLR
JSR
TST
BNE
CLR
CLR
MoV
CLR
CMP
BNE
CLR

CHA JSET LOGIC TEST ENTRY FLAG
TCHANM :BR
T CHANE :BR TO EXIT
CHA ;CLEAR LOGIC TEST ENTRY FLAG
PC,LDO1CH ;PRESET MNCTC CHANNELS
$PASS ;TEST IF FIRST PASS
TCHANN ;BR AND EXIT IF NOT FIRST PASS
aSTREG ;CLEAR A/D STATUS
(HB :CLEAR MNCAG COUNTER
#CHTASBL RO :LOAD POINTER
(RO)+ ;CLEAR CHANNEL TYPE TABLE
#CHTABL+100,RO TEST IF FINISHED
1% :BR IF NOT DONE CLEARING BUFFER
RO JINIT RO
R1 SINIT R
PC,AFIRS™ ;TEST IF FIRST PASS
s :BR IF NOT
,VTMSG ;REPORT UNIT #
PC.,WHICHU :DETERMINE ASCII UNIT #
UNITBD,-(SP)
1.0
LSCRLF JLEAVE A BLANK LINE
PC,AF IRST ;TEST IF FIRST PASS
3s :BR IF NOT
R1,-(SP) ;:SAVE R1 FOR TYPEQUT
;:G0 TYPE-~OCTAL ASCII
2 ;:TYPE 2 DIGIT(S)
0 ;2 SUPPRESS LEADING ZEROS
. MDASH ;TYPE A DASH
aSTREG ;START CONVERSION
aSTREG :WAIT FOR DONE
A Y ;BR IF NOT
@ADBUFF ,RO ;GET CONVERTED VALUE
#7777 R0 ;1S CHANNEL SINGLE ENDED
Ss :;CHANNEL IS NOT SINGLE ENDED
MMSE ,12% :LOAD MESSAGE POINTER
RS,LODTAB
16$ ;LOAD SINGLE ENDED CODE, LOAD NUMBER OF CHAN
#140000,R0 ;TEST IF MNCAG CHANNEL
6% :BR IF NOT
#4,CHB :UPDATE NUMBER OF MNCAG DETECTED
ANPRMP ,12% :LOAD MESSAGE POINTER
R5,LODTAB
168 :LOAD PREAMP CODE, LOAD NUMBER OF CHAN'S
#10000,R0 JTEST IF MNCTP CHANNEL
s :BR IF NOT
AMTCMP, 129 :LOAD MESSAGE POINTER
#74 ,R1 :TEST IF CHANNEL STARTS AT 74
60% ;BR IF NOT
R5,LODTAB :LOAD MNCTP CODE, LOAD NUMBER OF (HAN'S
4,4 ;IF MNCTP STARTS ON CHAN 74
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(

P

022456

022570

022572
022600

022650
022652

022654
022660
022662
022666
022670
022674

022676
022704
022706
022712
022716
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000412
004537

004
000406
012737
004537

002
022701
101002

032777
001650

023727
103402
104401
052737
052737
005737
001012
005737
001007
005737
001004
005737
001001
000207

004737
000545
005737
001142
012700
005001

126027
001027
062701
120027
001004

026404
010

043060
026404

004
000100
000077
022156

000100

000010
156674
000002

023200
0642274
100200
100200
001422
001424
001426

001430

022156
023176
000004

060156

000007
000004

022534

156666

000025

060156
0€0160

000001

MACY11 30G(1063)

SETTLING TEST START-UP

B8R
JSR
.BYTE
B8R
7%: MOV
JSR
.BYTE
CMP
BHI
MoV
JSR
BR
MOV
TYPOS
.BYTE
.BYTE
TYPE
MSE
INC
CMP
BEQ
MoV
SWAB
8IS
MOV
BIT
BEQ

60%:

10%:

11%:

12%:

:PART 2
14%: CMP
8LO
TYPE
6IS
8IS
TST
B8NE
TST
BNE
TST
BNE
TST

BNE
TCHANE: RTS
sROUTINE TO
ASKWHO: JSR
B8R
TST
BNE
MOV
CLR

15%:

DETERMINE IF CHANNEL

ASKSE: (MPS
BNE
ADD
CMPS
BNE

ASK

108
R5,._0DTAB
4,10
108
#MDIF ,12%
R5,LODTAB

2,4
#100,R1
1%

477 ,R1
PC,AF IRST
13%

R1,-(SP)

2
0

Ri

#100.R1

14%

R1.,RO

RO

#3173,R0
RO,aSTREG
#BIT1,aSTREG
2%

IF NOT THEN EXIT

CHB,#25
15%

WOWAGS
4100200, CHTABL
#100200, CHTABL +2

ADTA
ASKWHO
AMTA
ASKWHO
AGTA
ASKWHO
TPTA
ASKWHO

F 7
10~-JuL-81
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JLOAD MNCTP CODE, LOAD NUMBER OF CHAN'S
JLOAD MESSAGE POINTER

;LOAD DIFFERENTIAL CODE,
;IgOCHANNEL > LAST POSSIBLE CHANNEL
JYES, SET TO LAST CHANNEL

:TEST IF FIRST PASS

;BR IF NOT

;sSAVE R1 FOR TYPEOUT

;.GO0 TYPE--OCTAL ASCIlI

J:TYPE 2 DIGIT(S)

2 :SUPPRESS LEADING ZEROS

;REPORT THE CHANNEL TYPE

;POINTER TO MESSAGE

JSET CHANNEL TO NEXT SET OF CHANNELS
;DONE?

;. YES

:GET CHANNEL

;PUT CHANNEL NUMBER IN HIGH BYTE
JSET STATUS ENABLE BIT

;LOAD INTO A/D STATUS REGISTER

LOAD NUMBER OF CHAN'S

IS NON-EXSISTENT CHANNEL BIT SET?

NO
IF USING TEST MODULE OR TESTER MODE, DO MORE TESTING

;TEST HOW MANY MNCAG FOUND

;BR IF LESS THAN LIMIT

;TELL OPERATOR TOO MANY DETECTED
JENSURE CH 0 + 1

; AND 2 + 3 ARE TESTED

:TEST IF MNCAD-TA CONNECTED
:BR IF YES

:BR IF YES
:BR IF YES
:BR IF YES

TP
JEXIT IF DONE

PC
OPERATOR ABOUT MNCXX~TA BEING CONNECTED

PC,AF IRST
ASKDON
CHA
ASKDON

#4 RO

R1

CHTABL(RO) ”
ASKDIF

#7 ,R1

RO, #4

2%

sTEST IF FIRST PASS

;BR IF NOT

JTEST IF LOGIC TEST ENTRY FLAG IS SET
JBR IF IT WAS SET

;LOAD INITIAL CHANNEL

JINIT 2ND CHANNEL

( RO ) IS SINGLE ENDED

JTEST IF SE

:BR IF NOT

;UPDATE END CHANNEL VALUE
:TEST IF CHANNEL 4

;BR IF NOT

SEQ 0083



( VMNA-(
( VMNA(C,

P11
022720

023044
023052
023054
023060
023064
023066
023072
023074
023100
023102
023104

023106
023114
023116
023122
023124
023130
023134
023140
023142
023146
023150
023154
023156

10-JuL-81

105737
001474

000406
120027
001771
105737

005201
010100
000745

126027
001024
062701
120027
001004
105737
001411
000403
105737
001405
004737
000402
004737
005201
010100
000715

126027
001015
062701
105737
001405
0046737
000402
004737
005201
010100
000674

126027
001022
022700
001402
062701
062701
105737
001405
004737
000402
004737
005201
010100

14
001422

000010
001424
026314
026446

060156

000003
006010

001422

001424
026314
026446

060156

000003
001426

026314
026446

060156
000074
000004
000003
001430
026314

026446

FNCAD/MCM/M(AG/!“}I(()TP DIAGNOSTI(

000002

000003

000004
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JTEST IF MNCAD-TA IS CONNECTED
;BR IF NOT

STEST IF CHANNEL #10

:BR IF YES

JTEST IF MNCAM-TA IS CONNECTED

:BR IF NOT

;ASK OPERATOR

;BR IF ANSWER WAS NO

;GO AND SET ''TEST THIS CHANNEL BIT"’
:UPDATE TN NEXT CHANNEL

:PRIME 1S, CHANNEL

;TEST NEXT CHANNEL

JTEST IF (CHANNEL TYPE IS DIFF.

JBR IF NOT

JUPDATE TO LAST CHANNEL OF DIFF CHANNEL
;TEST 1F CHANNEL #10

;BR [F NOT

JTEST IF MNCAD-TA ]S CONNECTED

;BR [F NOT

JTEST JF MNCAM-TA S CONNECTED
;BR IF NOT

;ASK THE OPERATOR

;BR IF ANSWER WAS NO

JSET "'TEST THIS CHANNEL BIT'®
SUPDATE CHANNEL

*UPDATE 1ST CHANNEL

JTEST NEXT CHANNEL

;TEST IF CHANNEL TYPE 1S MNCAG
;BR IF NOT

JUPDATE TO LAST CHANNEL OF MNCAG CHANNEL
JTEST IF MNCAG-TA 1S CONNECTED
;BR IF NOT

;ASK THE OPERATOR

;BR_IF _ANSWER WAS NO

JSET "'TEST THIS CHANNEL BITS"'
ZUPDATE CHANNEL

ZUPDATE 1ST CHANNEL

JTEST NEXT CHANNEL

JTEST IF CHANNEL TYPE [S MNCTP
;BR IF NOT

JTEST IF CHANNEL STARTS AT 74
:BR IF LAST MNCTP

;USE THE FULL BANK OF CHANNELS
;UPDATE TO LAST CHANNEL OF MNCTP (HANNEL
STEST IF MNCTP-TA IS CONNECTED
;JBR IF NOT

;ASK THE OPERATOR

:BR IF THE ANSWER WAS NO

:SET "'TEST THIS CHANNEL BITS''
JUPDATE CHANNEL

1%: TST8 ADTA
BEQ 43
B8R 3s
2s: CMPR RO.#10
BEQ 19
TSTB AMTA
BEQ 43
3s: JSR PC,ASKC
B8R 43
JSR PC,SETASK
(%: INC R1
MOV R1.]0
B8R ASKSE
:DETERMINE [F THE CHANNEL IS DIFFERENTIAL (DJF)
ASKDIF: CMPB CHTABL (RO) ,#2
BNE ASKAG
ADD #3,R1
C(MPB RO,#10
BNE 1%
TSTB ADTA
BEQ 3%
BR 2%
°s: TSTB AMTA
BEQ 3%
’%: JSR PC,ASK(
BR 3s
JSR PC,SETASK
3%: INC R1
MOV R1.,R0O
B8R ASKSE
;DETERMINE IF THE CHANNEL IS A MNCAG
ASKAG: (MPB CHTABL (RO) ,#3
BNE ASKTP
ADD #5,R1
TSTR AGTA
BEQ 1%
JSR PC,ASK(C
B8R 1%
JSR PC,SETASK
1% INC R1
[ (01Y) R1.,R0
B8R ASKSE
;DETERMINE [F THE CHANNEL IS A MNCTP
ASKTP: (MPB CHTABL (RO) ,#4
BNE ASKOOP
CMP #74 RO
BEQ 23
ADD #4,R1
2%: ADD #3.R1
TSTB TPTA
BEQ 1%
JSR PC,ASK(
BR 18
JSR PC,SETASK
1%: INC R1
MOV R1,RO

JUPDATE 1ST CHANNEL

SEQ 0C84
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2676 023160 00064¢ BR ASKSE ;TEST NEXT CHANNEL

2677 :00PS THE CHANNEL TYPE WAS NOI p1. 2, 3, OR &

2678 023162 005760 060156 ASKOOP: TST CHTABL (RO) EST IF NON-EXISTANT (HANNEL

2679 023166 001402 BEQ ASKDON :BR IF NO MORE

2680 023170 104401 042166 TYPE . IDONTK ;TELL OPERATOR SOME UNEXPECTED TYPE OF (HANNF(
2681 023174 000207 ASKDON: RTS PC JEXIT

2682 023176 000000 CHA: 0

2683 023200 000000 CHB: 0
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VMNAC,

P

023202

023222

023224
023230

023304

023306
023310
023314
023320
023324
023332

023350
023354

012700
005037
012701
005020
005301
001375

013700
000300
052700
010077
012777
012777
012700
005277
000001
017701
006301
005261
005300
001366

005005
005037
005037
005037
016537
001431
022737
001423
* 010537
006237
004537

061306
024700
010000

001556

000100
156214
001650
000200
040000
156170

156166
061306

024702
024704
024714
061306

040000
024712

024712
025224

156214
156210

023360
023360

1 7
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SETTLING TEST START-UP

SUBROUTINE TO DO THE NOISE TEST AT GAINS Of 50 AND 500 ON THE MN(CAG

OF 00, 01, 10 AND 11 ON THE MNCTP

BUFFER IS AN AREA OF MEMORY WHERE THE COUNT OF THE CONVERSION VALUE IS TO BE

STORED. THE INDEX INTO BUFFER IS THE VALUE OF THE A/D CONVERSION AND
THE COUNT AT THAT LOCATION IS "HE NUMBER OF TIMES THAT A/D (ONVERSION
VALUE WAS SEEN.

PCLEAR THE BUFFER AREA IN PREPARATION FOR COLLECTION OF DATA FOR THE A/D
:NOISE CALCULATION,

PRIGA:

1%:

MOV #BUFFER,RO ;CLEAR RESULT BUFFER AREA
CLR BADLAL ;CLEAR BAD CALCULATION fFLAG
MOV #4096. ,R1 .

CLR (RO) +

DEC R1

BNE 1% JBRANCH IF NOT GLONE

SETUP THE A/D CHANNEL TO TEST AND ENABLE INTERRUPTS ON THE A/D MODULE.
:SETUP THE INTERRUPT VECTOR (QVECTOR) AND THEN DO 16384 DeCiMAL CONVERSIONS
;LOGGING THE RESULTS IN BUFFER.

COLECT:

MOV CHANL ,RO JSETUP TO DO A CONVERSION
SWAB RO

8IS #100,R0

MOV RO,aSTREG

MOV #RETURN,QVECTOR ;SETUP INTERRUPT VECTORS

MOV #200,aVECTR

MOV #16384. RO ;DO 16384(10) CONVERSIONS
INC aSTREG ;START CONVERSION

WAIT JWAIT TILL CONVERSION IS DONE
MOV @ADBUFF ,R1 JREAD RESULT

ASL R1 :GET INDEX

INC BUFFER(R1) ;BUILD RISTORY TABLE

DEC RO ;DECREMENT NUMBER OF SAMPLES
BNE COLECT ;BRANCH IF NOT DONE

*THIS SECTION PERFORMS THE FOLLOWING CALCULATION:

LTEME

XBAR :

((BUFFER) * 0) + ((BUFFER+2) * 1) + ((BUFFER+4) = 2) + _ .|
((BUFFER+8188) * 4094) + ((BUFFER+8190) =* 4095)

CLR RS ;SETUP INDEX
CLR TEMPL SSETUP TO MULTIPLY

CLR TEMPH

CLR VMULH

MOV BUFFER(RS).,1$

BEG 23

CMP #16384..18% STEST IF ALL COUNTS WERE THE SAME
BEQ 43 :BR IF YES AND TELL OPERATOR

MOV RS, VMULL “GET CONVERTED VALUE

ASR VMUL L ; INTO VMULL

JSR RS,MULTI SMULTIPLY THE VALUE IN VMUL(H/L) BY THE
;WORD FOLLOWING THIS INSTRUCTION AND
JRETURN THE RESULT IN RO AND R1 WHERE

SEQ 0086
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/MNAC PTT

2761
2762
2763
2744
2745
27466
27647
2748
2749

023420
023424

023426
023432
023436
023442
023444

023446
023450
023454
023460
023464

023470

023550

000000
060037
005537
060137
100007
004537

066274

001735

012700
006337
006137
005300
001372

005005
005037

016537

024702
024704
024704

024416

024332
024334

020000

000002
024702
024704

024716
024720
024722
024724

061306

024702
024704
024714

024712
024714
000001
024714
025654

023560 RMS2:

024712
024714

024712

1%:

(%
2%:

J 7
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SETTLING TEST START-UP

0

ADD
ADC
ADD
BPL
JSR

EROVF

JMP
JMP
TST
BIT
BEQ

RO, TEMPL
TEMPH
R1,TEMPH

2%
R5,700BIG

TOOBAD
T0GOOD
(RS)+
#8IT13,RS
XBAR

JRO IS THE LEAST SIGNIFICANT WORD OF THE
;DOUBLE PRECISION RESULT.

sBRANCIH IF NO OVERFLOW
JCALC. OVERFLOW - TEMP(H/L) OVERFLOWED DURING

CALCULATION.

JREPORT NO NOISE
;BUMP INDEX
;DONE?

:DIVIDE RESULT BY 16384 LEAVING WHOLE PORTION IN TEMPH AND DECIMAL PAR]
IN OTHER WORDS, THE NUMBER IS A DOUBLE PRECISION NUMBER WITH

;IN TEMPL.

;A BINARY DECIMAL POINT BETWEEN TEMPH AND TEMPL.

3s:

*PERFORM CALCUALTION OF RMS#**2
"THE FOLLOWING FORMULA 1S USED:

MOV 42 RO
ASL TEMPL
ROL TEMPH
DEC RO
BNE 3%

;DIVIDE BY 16384(10)

: RMS2 = ((BUFFER) * (TEMP*#*2)) + ((BUFFER+2) » ((TEMP ~ 1) == 2)) + .
; ... ((BUFFER+8190) « ((TEMP - 4095) == 2))

*CLEAR INDEX AND RESULT FIELDS

CLR
CLR
CLR
CLR
CLR

i

RS

vVIL
V1H
vaL
VZH

;SETUP INDEX
JSETUP TO MULTIPLY

:PROCESS ALL THE DATA BY THE FORMULA FOR RMS2 ABOVE

1%:

0V
BEQ
MoV

BUFFER(RS),2%
3%

RS5,R1

R1

TEMPL ,VMULL
TEMPH, VMULH
R1,VMULH

1%

VMULL

VMULH
H1,vML
VMULH
PC,SQ" /RE

;GET NUMBER OF HITS
JBRANCH IF NO HITS = NOTHING TO PROCESS
;GET A/D CONVERTER VALUE FOR HITS

;MOVE AVERAGE CONVERTER VALUE TO WORK AREA
;SUBTRACT A/D (ONVERTER VALUE FROM AVERAGE

JBRANCH IF RESULT POSITIVE -
; OTHERWISE, TAKE THE ABSOLUTE VALUE OF RESULT

:SQUARE NUMBER - PUTTING RESULT INTO SQRO,SQR1Y,

AND SOR3

SEQ 0087
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CVMNAC P11 10-JUL-81 14:30 SETTLING TEST START-UP SEQ 0088
2797 023554 004537 025404 JSR RS, XMULT ;EXTENDED MULTIPLICATION
2798 5 MULTIPLY TRIPLE PRECISION NUMBER [N SQRX BY
5;38 : THE WORD ARGUMENT FOLLOWING THIS INSTRUCTION
2801 ; RETURNS A QUADRUPLE PRECISION NUMBER IN
2802 © XMULY. WHERE Y CAN VARY FROM 0 TO 3.
2803 023560 000000 2%: 0
2804 023562 063737 024734 024716 ADD XMULO, V1L :ADD IN RESULT
2805 023570 005537 024720 ADC VIH
2806 023574 063737 024736 024720 ADD XMUL1,VIH
2807 023602 005537 024722 ADC veL
2808 023606 063737 024740 024722 ADD XMUL2, V2L
2809 023614 005537 024724 ADC V2H
2810 023620 063737 024742 024724 ADD XMUL3,V2H
2811 023626 100005 BPL 3% ;BRANCH IF NO OVERFLOW
2812 023630 004537 0264416 JSR RS,TOOBIG :CALC. OVERFLOW
2813 023634 (46274 EROVF
2814 023636 000137 024332 JMP TOOBAD
2815 023642 005725 2g: ST (R5) + :BUMP INDEX TO NEXT ENTRY IN BUFFER
2816 023644 032705 020000 BIT #B8IT13,RS :DONE?
Sg}; 023650 001707 BEQ RMS2 ; NO
%g%g :DIVIDE RESULT FROM RMS2 CALCULATION BY 16384.
2821 “V2H WILL CONTAIN THE INTEGER PORTION OF THE RESULT AND ViIL, VIH, AND
2822 :voL WILL CONTAIN THE FRACTION PARTS WHERE V1L IS THE LEAST SIGNIFICANT
5352 SWORD.
2825 023652 012700 000002 MOV #2,R0 :DIVIDE BY 16384(10)
2826 023656 006337 024716 4%: ASL viL
2827 (23662 006137 024720 ROL VIH
2828 023666 006137 024722 ROL vaL
2829 023672 006137 024724 ROL VeH
2830 023676 100005 BPL 5%
2831 023700 004537 024416 JSR RS,TOOBIG :REPORT ERROR
2832 023704 046274 EROVF
2833 023706 000137 024416 JMP TOO0BIG
2834 023712 005300 5%: DEC RO
Sggg 023714 001360 BNE 48
2837 ROUND OFF THE RESULT TO A TRIPLE PRECISION NUMBER WITH V2H (ONTAINING THE
gggg :INTEGER PART.
2840 023716 062737 100000 024716 ADD #3IT15,V1IL :ROUND OFF NUMBER
2841 023724 005537 024720 ADC V1K
2842 023730 005537 024722 ADC veL
sgzz 023734 005537 024724 ADC V2H
2845 MOVE RMS2 TO SQRX IN PREPARATION FOR SQUARE ROOT.
5329 : CHECK RMS2 TO SEE IF THE RESULT IS ZERD IF SO, REPORT ERROR.
2848 023740 013737 026720 024726 MOV V1H,SORO sSET UP TO FIND SQUARE ROOT
2849 023746 013737 024722 024730 MOV v2L,SQR1
2850 023754 013737 *024724 024732 MOV VZH,SQR2
2851 023762 013700 024726 MoV SQRO,RO :CHECK FOR ZERO

2852 023766 053700 024730 BIS SQR1,R0O
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2853 023772 053700 024732 - 8IS SQR2.RO
2854 023776 001005 BNE 63 :BR IF NON-ZERO
2855 024000 004537 024416 JSR RS,TOOBIG :REPORT ERROR
2856 024004 046152 ERDIV
gggg 024006 000137 024332 JMP TOORAD
%gzg SFIND THE SQUARE ROOT OF THE NUMBER IN SQRX USING NEWTONS METHOD.
58‘212 :'JSING THE FORMULA AS FOLLOWS:
2863 : RESULT = NUMBER / GUESS
2864 : NEXT=GUESS = (RESULT + GUESS) 7/ 2
2865 © IF GUESS <> NEXT-GUESS THEN GUESS = NEXT-GUESS \
32267 : REPEAT UNTIL GUESS = NEXT-GUESS
2868 SWHEN FINISHED, THE RESULT IS IN VMULL, VMULH WHERE VMULH CONTAINS THE INTEGER
3398 :PART AND VMULL CONTAINS THE FRACTIONAL PART.
2871 024012 005002 6%: CLR R2 :GET FIRST GUESS
2872 024014 012703 004000 MOV #2048. ,R3 .
2873 024020 010237 024716 SQRR: MOV R2,VIL :SETUP FOR DIVISION
2874 024024 010337 024720 MOV R3,V1H
2875 024030 004737 025554 JSR PC.XDIVI ;GO DO DIVISION
2876 : DIVIDE TRIPLE PRECISION NUMBER SQRX
2877 8Y DOUBLE PRECISION NUMBER V1L,V1H GIVING
2878 : DOUBLE PRECISION RESULT VMULL,VMULH.
2879 024034 060237 024712 ADD R2.,VMULL :GET NEXT GUESS -~ BY ADDING THE LAST GUESS
2880 - TO THE RESULT OF THE DIVIDE IN VMULL,VMULH
2881 AND DIVIDING BY TWO (2)
2882 024040 005537 024714 ADC VMULH
2883 024044 060337 024714 ADD R3,VMULH
2884 024050 006237 024714 ASR VMULH
2885 024054 006037 024712 ROR vMULL
2886 024060 163702 024712 SuB VMULL ,R? :FIND ABSOLUTE DIFFERENCE BETWEEN GUESS
2887 :  AND NEXT_GUESS
2888 (024064 005603 SB( R3 :REMOVE BORROW FROM NEXT GUESS
2889 024066 163703 024714 suB VMULH,R3
2890 024072 102413 BvVS 1% :BRANCH IF TOO FAR OFF
2891 024074 100005 BPL _ 2% ;BR IF ALREADY PLUS
2892 024076 005102 CoM R2 JMAKE POSITIVE
2893 024100 005103 coM R3 : NEXT VALUE
2894 024102 062702 000001 ADD #1,R2 : CORRECTION
2895 024106 005503 ADC R3 M
2896 024110 001004 2%: BNE 1% :BR ]F MORE
2897 024112 005702 TST R? :TEST IF CLOSE
2898 024114 100402 BMI 1% :BR
2899 024116 005302 DEC R2 :
2900 024120 003414 BLE PRMS :BR IF DONE
2901 024122 013702 024712 1%: MOV VMULL ,R2 :SETUP FOR NEXT GUESS CALCULATION
2902 024126 013703 024714 MOV VMULH ,R3
2903 024132 010200 MOV R2.R0 sTEST FOR DIVISION BY Z2ERO
024134 050300 BIS R3.RO
2905 024136 001330 BNE SQRR
0246140 004537 024416 JSR RS, TOOBIG :CALC. ERROR
2907 024144 046152 ERDIV
2908 024146 000137 024332 JMP TOOBAD

SEQ 0089
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CVMNAC

PN

024152
024156
024160

024164
024170
024172
024174

005737
001402
000137

004537
000000
000000
046551

024700
024332

024524

SETTLING TEST START-UP

:NOW THAT THE RMS NUMBER CRUNCHING AND COLLECTION IS DONE, TEST THE RESULTS

SCHECK TO SEE IF THERE WAS AN ERROR ENCOUNTERED DURING THE RMS NOISE
;CALCULATION. IF THERE WAS AN ERROR, BADCAL WILL BE NON-ZERO.

PRMS : 757 BADCAL :TEST iF A BAD CALCULATION OCCURRED

BEQ 1% :BR IF NOT
JMP TOOBAD ‘DONT TEST IF WITHIN LIMITS

1 CHECK TO SEE IF RMS NOISE IS WITHIN LIMITS AND REPORT TO OPERATOR

is: JSR RS, ERCHKG sCHECK IF WITHIN LIMITS

AGCHRA: 0 “MSW OF RMS LIMIT

AGCHRB: 0 - SLSW OF RMS LIMIT
RMSNO] “TEXT POINTER FOR RMS NOISE r- ~

SEQ 0090
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CVMNAC.
2926

P11

026176

024236

02424
026244
024250

024254
024260

024310
024312

024316
024322
024324
024326
024330

024332

024334
024340
024342
024346
024352
024356

004737
005361
005360

004737
160100
006200
010037
005037
006237
006037
005737
001402
000137

004537
000000
000000
046565
000207

000207

017776

024360
061306
061306

024360

024714
024712
024714
024712
024700

024332

024524

001624

040640
036314
046620

SETTLING TEST START-UP

NOU TAKE THE COLLECTED DATA AND DETERMINE THE PEAK NUMBERS.
DIVIDE ALL ENTRIES IN ‘BUFFER'' BY 64 (DECIMAL).

MOV #<46095.¢2> R0 ;GET OFFSET TO LAST ENTRY
1%: ASR BUFFER(RO) :DIVIDE COUNT BY 64

ASR BUF FER(RO)

ASR BUF FER(RO)

ASR BUF FER(RO)

ASR BUFFER(RO)

ASR BUFFER(RO)

DEC RO
DEC RO
BPL 1%

*NOW CALULATE PEAK NOISE
*DISCOUNT ONE (1) HIT AT THE ENDS.

PEAKNN: JSR PC ,PEAKN sFIND THE FIRST AND LAST BUFFER ENTRY
DEC BUFFER(R1) JREMOVE 1 FROM THE FIRST ENiRY
DEC BUFFER(RQ) JREMOVE 1 FROM THE LAST ENTRY

*FIND NEW PEAKS AND SUBTRACT LOWEST A/D CONVERTER VALUE FROM HIGHEST
:AND DIVIDE THE RESULT BY TWO (2) GIVING PEAK NOISE.

JSR PC.PEAKN FIND THE NEW FIRST AND LAST BUFFER ENTRY
3s: SuB R1,RO ;GET PEAK NOISE
ASR RO
MOV RO, VMULH
CLR VMULL
ASR VMULH
ROR VMUL L
TST BADCAL ;TEST IF BAD CALCULATION OCCURRED
BEQ 4% :BR IF NONE
JMP TOOBAD ;IF SOME DONT TEST AGAINST LIMITS
;CHECK TO SEE IF PEAK NOISE IS WITHIN LIMITS AND REPORT TO OPERATOR
4%: JSR R5.ERCHKG ;CHECK IF NOISE IS WITHIN LIMITS
AGCHPA: 0 ;MSW OF PEAK LIMIT
ACCHPB: 0 ;LSW OF PEAK LIMIT
PKNOI TEXT POINTER FOR PEAK NGISE
RTS PC ;NORMAL AMOUNT OF NOISE EXIT
;COME HERE IF TOO MUCH NOISE WAS DETECTED
TODBAD: RTS PC ;700 MUCH NOISE EXIT
:COME HERE IF ALL COUNTS ENDED UP IN ONE BIN
T06G00D: TST QUIET ;TEST IF QUIET MODE
BNE 18 :BR IF QUIET
TYPE .NONOJS ;TELL OPERATOR NO NOISE DETECTED
JSR PC,PSONOI REPORT CHANNEL INFO
TYPE . OKMSG $ADD 'OK'’ JUST FOR SHOW
1%: RTS PC *NO NOISE DETECTED EXIT

;SUBROUTINE TO FIND THE FIRST AND LAST NON ZERO BUFFER ENTRIES
:FIRST NON-ZERO ENTRY IN "BUFFER'' IS RETURNED IN R1 AND LAST

SEQ 0091
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CVMNA(

L1

024374

024376
024402
02440€
024410
024412
024414

005000
005760
001002
005720
000773
010001

012700
005760
001002
005740
000773
000207

061306

017776
061306

8 8
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SETTLING TEST START-UP
:NON-ZERO ENTRY IN 'BUFFER'' IS RETURNED IN RO.
P FIND FIRST NON-ZERD ENTRY IN 'BUFFER'' AND SAVE N RI1

I'DEAKN:
18:7ST

2%:

3%:

CLR RO ;LOAD POINTER TO THE START OF THE BUFFER
BUF FER(RO) :WAS THERE A HIT HERE?
BNE 28 :BR IF YES
;37 §20>+ GO TO NEXT STATE AND TRY AGAIN
MOV RO.R1 *COPY RO

* FIND LAST NON-ZERO ENTRY IN ‘BUFFER'’

’ MOV #17776.R0 :LCAD POINTER TO END OF THE BUFFER
ST BUFFER(RO) VAS THERE A HIT HERE?
BNE 48 ‘3R IF YES
éﬁT ;;RO) GO TO PREVIOUS STATE AND TRY AGAIN
RTS PC SEXIT

4%:

SEQ 0072



(VMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

CVMNA(

3003
3004
3005
3006
3007
3008
3009
3010
3011
3012

P11

024416

024522

024524
026530
024534
024540
024546
024554
024562
024570
024572
024574
024602
024604
024606
024614
024620
024624
024630

24632

24640

024676

10-JUL~81 14:30

000000

012537
012537
012537
013737
013737
012737
023737
100406
001004
02373%7
101401
000407
012737
004737
005237
005737
001404
022737
001414
104401

024522

046103

024522

046601
001556

000
001165
055704
001112

024674
024676
024644
024712
024714
046620
024674

024676

047505
055704
001112
001624

046620

026050
050644
036314

024522
024700

154470

024706
024710
024664
0264710

024706

024664

024664

MACY11 30G(1063)

SETTLING TEST START-UP

;SUBROUTINE TO HANDLE CALCULATION ERRORS
: CODE COMES HERE WHEN THERE WAS A CALCULATION ERROR = IE UNEXPECTED

* ARITHMETIC OVERFLOW OCCURED -

c 8
10-JuL-81

14:41 PAGE 54

IN THE NOISE COMPUTATION.

;SAVE CALLING ADDRESS

;COPRECT THE VALUE

;LOAD LOCATION OF ERROR INTO FLAG
;SAVE TRAILING ARGUMENT

JTEST IF INHIBIT REPORT IS SET
;BR IF SET

JREPORT EXCESSIVE NOISE CAUSED FATAL MATH ERROR
sTELL OPER THE BAD NEWS

JPOINTER TO ASCII TEXT MESSAGE
;MOVE BAD PC TO STACK

;AND ADD TO ERROR TYPEOUT

;ADD CHANNEL TEXT

;AND CHANNEL NUMBER

;ADD CRLF
;DETERMINE THE FAILING UNIT MASK
:gi??TE ERROR TOTAL

;GET MSW VALUE
;GET LSW VALUE
;GET NOISE TEXT POINTER
;SAVE RESULTS FOR LATER

:PRIME THE PASS/FAIL TEXT
: COMPARE MSW

;BR IF EXCESSIVE

;BR IF OK

; COMPARE LSW

;BR IF EXCESSIVE

:LOAD ERROR TEXT POINTER
;DETERMINE UNIT

JUPDATE ERROR COUNT

;TEST QUIET FLAG

;BR 1F CLEARED

JTEST IF ANY ERROR

;BR [F NOT

:TELL OPERATOR THE RMS/PEAK NEWS
;RMS/PEAK NOISE TEXT POINTER
;REPORT RESULTS

;ADD LSB TEXT

;ADD CHANNEL REPORT

;TELL OPER THE PASS/FAIL NEWS
JPASS/FAIL TEXT POINTER

JEXIT

TOOBIG: MOV R5,11%
SuUB #,118
MOV 118 ,BADCAL
MOV (R5)+,10%
BIT #SW13,aSWR
BNE 18
TYPE LEXCNOI
TYPE

10%: 0
MOV 11%,-(SP)
TYPOC
TYPE . CHAN
(01" CHANL ,-(SP)
TYPOS
.BYTE 2.0
TYPE .S$CRLF

1%: JSR PC,WHICHV
INC $ERTTL
RTS RS

118%: 0

sSUBROUTINE TO CHECK WITHIN LIMITS

ERCHKG: MOV (R5)+,10%
MOV (RS)+,11%
MOV (R5)+,72%
MOV VMULL ,VMULLS
MOV VMULH, VMULHS
MOV #OKMSG,77%
cMP 108, VMULHS
BM] 18
BNE 3%
C™MP 118, VMULLS
B8LOS 18

3s: BR 708

1%: MOV #ERMSG,77%
JSR PC,WHICHV
INC $ERTTL

70%: TST QUIET
8EQ 718
C™MP #OKMSG,77%
BEQ 238

71%: TYPE

72%: RMSNOI  ;PKNOI
JSR PC,PRGAIN
TYPE ,MLSB
JSR PC,PSONOI
TYPE

77%: OKMSG  ;ERMSG
NOP
NOP

°%: RTS RS

10%: 0

11%: 0

SEQ 0093
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VMNAC.P1) 10-JUL~81 14:30 SETTLING TEST START-UP
3059 024700 00000C BADCAL: 0 ;BAD CALC. FLAG
3060 024702 000000 TEMPL: O : TEMPORARY STORAGE USED IN RMS CALCULATION
7061 024704 000000 TEMPH: 0 : TEMPORARY STORAGE USED IN RMS CALCULATION
3062 024706 000000 vMULLS: 0 ;TEMP LOC. OF VMULL
3063 024710 000000 VMULHS: 0 ;TEMP LOC. OF VMULH
3064 024712 000000 vmuLL: 0
3065 024714 000000 VMULH: O
3066 024716 000000 ViL: 0
3067 024720 000000 VIH: 0
3068 024722 000000 vaL: 0
3069 024724 000000 V2H: 0
3070 024726 000000 SQRO: 0 ;USED FOR SQUARE ROUT INE
3071 024730 000000 SQR1: O ;USED FOR SQUARE ROUTINE
3072 024732 000000 SQR2: 0 JUSED FOR SQUARE ROUTINE
3073 024734 000000 XMuLO: O
30764 024736 000000 XMuLl: O
3075 024740 000000 xMuL2: O
3076 024742 000000 XxMuL3: O
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CVMNAC,
3078

3103
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P11

024744
024750
024754
024760
024762
024766
024770
024772
024776
025002
025010
025014
025020
025022
025024
025030
025034
025042

025046
025054
025060
025066
025C70
025074

025076
025102

012700
005037
005037

005537

163737
005637
163737
100406
005237
100364

004537
046152

063737
005537
063737

000020
024714
024712

024720

024716
024720
000001
024720
024724

024716
024720
000001
024720

024716
024724
024720

024714

024416

024716
024724
024720

024716

024716

024722
024724

024722
024724

SETTLING TEST START-UP

;DOUBLE PRECISION DIVIDER FOR DECIMAL CIVISION OF TWO DOUBLE
:PRECISION NUMBERS.
; ENTER WITH DIVIDEND IN V2 DIVISOR IN V1
RETURNS WHOLE NUMBER IN VMULH, DECIMAL PART IN VMULL
REMAINDER IN V2

NOTE NUMBER RETURNED IN V2 IS SHIFTED LEFT 16 PLACES FROM THE ORIGINAL.

THEREFORE, IF NUMBERS WERE INTEGER, V2L CONTAINS FRACTIONAL PART
OF REMAINDER ON RETURN.

CALLING SEQUENCE :
CALL DIVI

NOTE V2H, AND V1H IS THE HIGH ORDER OR MOST SIGNIFIGANT BITS.

: V2L, AND VIL IS THE LOW ORDER OR LEAST SIGNIFIGANT BITS.

: SET?¢IRESULT SIGN FLAG ON TOP OF STACK AND MAKE DIVIDEND AND DIVISOR
. POSITIVE.

DIVI: MOV #16. ,RO

;SET UP DECIMAL COUNT
CLR VMULH *CLEAR WHOLE PART OF RESULT
CLR VMULL *CLEAR DECIMAL PART OF RESULT
CLR -(SP) “CLEAR SIGN OF RESULT
ST ViH *IS V1 NEGATIVE?
BPL 18 :NO
INC (SP) *INCREMENT SIGN FLAG
coM viL “TWO'S COMPLEMENT V1
CoM VIH
ADD #1,V1L
ADC VIH
1%: ST V2H ;1S V2 NEGATIVE?
BPL 2s NO
DEC (SP) DECREMENT SIGN FLAG
con viL STWO'S COMPLEMENT V2
COM VIH
ADD #1,VIL
ADC VIH
* DIVIDE WHOLE NUMBER BY REPEATED SUBTRACTION UNTIL V2 GOES NEGATIVE.
28: suB ViL,vaL :SUBTRACT V1 FROM V2
SBC V2H
sus VIH,V2H
BMI 3$ :BRANCH IF SUBTRACT FAILED
INT VMULH *ADD ONE TO WHOLE NUMBER RESULT
8PL 2$ *TRY ANOTHER SUBTRACTION
* ERROR OCCURED WHILE ATTEMPTING O DIVIDE v2 BY V1
JSR RS, TOOBIG ;CALC. OVERFLOW
ERDIV
" ADD V1 TO V2 TO RETURN V2 TO A POSITIVE NUMBER
3% ADD viL,vaL :ADD V1 TO V2
ADC V2H
ADD VIH,V2H

SEQ 0095
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3134, : CALCULATE 16 BIT FRACTIONAL PART (VMULL) BY RESTORING DIVISION.
g}gg : IE IF SUBTRACTION CAUSES A CHANGE OF SIGN, UNDO THE OPERATION
3137 025124 005300 4%: DEC RO ;DECREMENT DECIMAL COUNT

3138 025126 100422 BMI 5% :BRANCH IF DONE

3139 025130 006337 024722 ASL veL JMULTIPLY V2 BY 2

3140 025136 006137 024724 ROL V2H

2141 025140 006337 024712 ASL VMULL cMULTIPY VMULL BY 2

3142 025144 163737 024716 (024722 SUB viL,vel :SUBTRACT V1 FROM V2

3143 025152 005637 024724 SB( V2H

2144 025156 163737 024720 024724 SuB VIH,V2H

3145 025164 100747 BMI 33 :BRANCH IF SUBTRACTION FAILED
3146 025166 005237 024712 INC VMULL :INCREMENT DECIMAL RESULT

;}2; 025172 000756 BR 4% : RY AGAIN

3149 : CHECK THE SIGN OF THE RESULT = IF TOP OF STACK NON-ZERO, COMPLEMENT
%}29 : THE RESULT MAKING IT NEGATIVE.

3152 025174 005726 5%: TST (SP)+ :TEST SIGN FLAG

3153 025176 001411 BEQ 6% :NUMBER IS POSITIVE

3154 (025200 005137 024712 (oM VMULL :TWO'S COMPLEMENT RESULT

3155 025204 005137 024714 com VMULH

2156 025210 062737 000001 024712 ADD #1,VMULL

3157 025216 005537 024714 ADC VMULH

3158 025222 000207 6%: RTS PC ;RETURN FROM DIvI
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3203

"

025224

025264
025270

025272
025274

025276
025302

025304

025322

025324
025330

025332
025334
025336

005001
012702

005737
100012
005216
005137
005137
062737
005537

006300
006101
103003

004537
046220

03G215
001411
063700
005501
063701
103003

004537
046220

001354

10-JuL~81 14:

100000

024714

024712
024714
000001
024714

024416

024712
024714

024416

024712

SETTLING TEST START-UP

JROUTINE TO MULTIPLY TWO NUMBERS
;CALL: JSR RS ,MULTI
: MULTIPLIER

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

: IN RO HIGH BYTE IN R1
:THE MULTIPLIER IS ALWAYS AN UNSIGNED HNUMBER.

MULTI: CLR -(SP) ;CLEAR SIGN FLAG
CLR RO ;CLEAR WORK REGISTERS
CLR R1

MOV #BIT15,R2

. TAKE ABSOLUTE VALUE OF MULTIPLICAND.

TST VMULH ;TEST SIGN
BPL 1% ;BRANCH IF POSITIVE
INC (SP) s INCREMENT SIGN FLAG
CoM VMULL ;TWO'S COMPLEMENT NUMBER
(oM VMULH
ADD #1,VMULL
ADC VMULH
18: agt g? ;MMULTIPLY RESULT BY 2
8CC 4% ;BR IF NO **MULTIPL]CATION ERROR**

* ERROR OCCURED DURING MULTIPLICATION OPERATION
; WHILE ATTEMPTING TO MULTIPLY RESULT BY 2.

JSR R5,T00BIG JREPORT ERROR
ERMUL

* TEST BIT IN MULTIPLIER AND ADD MULTIPLICAND TO RESULT IF NON-ZERO.

4%: BIT R2., (R5) sTEST MULTIPLIER BIT
BEQ 2% ;BRANCH IF BIT IS CLEAR
ADD VMULL ,RO ;ADD NUMBER TO RESULT
ADC R1
ADD VMULH.R1

8c( 2% ;JBR IF NO **MULTIPLICATION ERROR=®*

: ERROR OCCURED DURING MULTIPLICATION OPERATION
; WHILE ATTEMPTING TO ADD VMUL(K/L) TO RESULT.

JSR R5,T0O0BIG ;REPORT ERROR
ERMUL

© SHIFT TEST BIT RIGHT AND LOOP IF NON~ZERO (MULTIPLICATION IS DONE

; WHEN R2 GOES TO ZERO).

2%: cLe SSHIFT TEST BIT RIGHT
ROR R2
BNE 1% :BRANCH [F NOT DONE

;SETUP TEST BIT, MULTIPLIER 13 UNSIGNED
© TEST SIGN OF MULTIPLICAND AND MAKE TOP OF STACK NON-ZERO IF NEGATIVE.

SEQ 0097
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YMNAC

3216
3217

P11

025402

005725
005726

062737
005537
000205

000001

024712
024714
000001
024714

024712

3%:

H 8
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TST
TST
BEQ
CoM
oM
ADD
ADC
COoM
coM
ADD
ADC
RTS

(RS)+
(SP)+

VMULH
#1,VMULL
VMULH

RS

- BUMP RETURN POINTER AND ADJUST SIGN OF RESULT IN VMUL(H/L).
;BUMP RFTURN POINTER
JTEST SIGN FLAG

;BRANCH IF POSITIVE
;TWO'S COMPLEMENT THE RESULT

;TWO'S COMPLEMENT NUMBER

;RETURN FROM MULTI

SEQ 0098
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PN

025404
025410
025414
025420

025424
025630
025434
025442
0256446
025450
025454

025460

025504

025510
025516
025520
025524
025526
025532
025536
025542

025544
025550
025552
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005037
005037
005037
005037

012537
005037
013737
004537
000000
010037
010137

013737
004537
000000
060037
005537
060137

013737
000240
004537
000000
060037
005537
060137
100003

004537
046220
000205

024734
024736
024740
024742

024712
024714
024726
025224

024734
024736

024730
025224

024736

024740
024740

024732
025224
024740

024762
024742

024416

025446

025472

025524

1 8
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EXTENDED MULTIPLY
"ROUTINE TO MULTIPLY A TRIPLE PRECISION NUMBER

CALLED BY:
: CALL  XMULT
MULTIPLIER

MULTIPLIES THE CONTENTS OF SQR(2/1/0) BY MULTIPLIER GIVING XMUL(3/2/71/0)
: NUMBER IN ‘‘()'' ARE MOST TO LEAST SIGNIFICAND - LEFT TO RIGHT

* CLEAR RESULT AREA

XMULT: CLR XMULO ;CLEAR RESULT
CLR XMUL1
CLR XMUL 2
CLR XMUL3

1 MULTIPLY SQRO BY MULTIPLIER PUTING RESULT INTO XMUL(1/0)

MOV (RS)+,VMULL SSETUP FOR MULTIPLICATION
CLR VMULH
MOV SQRO, 1$
s éSR RS ,MULTI :GET FIRST TERM
' MOV RO, XMULO :SAVE FIRST RESULT
MOV R1 . XMUL 1 .
1 MULTIPLY SOR1 BY MULTIPLIER ADDING RESULT TO XMUL(2/1)
MOV SQR1,2% -PREPARE FOR SECOND MULTIPLICATION
s 8SR RS,MULTI 1GET SECOND TERM
) ADD RO, XMUL 1 <ADD TO FIRST RESULT (SHIFTED)
ADC XMUL 2

ADD R1,XMUL2
* MULTIPLY SQR2 BY MULTIPLIER ADDING RESULT TO XMUL (3/2)

Mov SQR2,3% :PREPARE FOR THIRD MULTIPLICATION
NOP ;**FOR DEBUG**
38 6SR RS .MULTI ;GET THIRD TERM
- ADD RO, XMULZ2 ;ADD TO FIRST & SECOND (SHIFTED)

ADC XMUL3
ADD R1,XMUL3

BPL 4% ;BR IF NO ERROR IN MULTIPLICATION

* ERROR OCCURED IN EXTENDED MULTIPLY OPERATION
; RESULT XMUL(3/2/1/0) OVERFLOWED.

JSR R5,T00BIG ;REPORT ERROR
ERMUL
4%: RTS R5 ;BACK TO WHERE WE CAME

:ROUTINE TO DIVIDE A TRIPLE PRECISION NUMBER

‘BY A SINGLE PRECISION NUMBER GIVING A QUADUPLE PRECISION RESULT

SEQ

0095
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(VMNAZ . PIT

AN Ll N N AN N NN N
W AN N NN W N NN
— el d b d —— h b b
NoTs - RNTe SV P YU, 0

025554
025562
025570

025574
025600

02560¢
025606

025610

025616
025624

025630

025634
025642

025644
025650
025652

10~JuUL-81 14:30

004537
046152

013737

063737
005557

004737

063737
100003

004537
046152
000207

024730
024732
024744

024714

024416

024712

024726

024724

024744

02470:

024416

024722
024724

024704

024722

024714

'BY A DOUBLE PRECISION NUMBER GIVING A DOUBLE PRECISION RESULT

CALLING SEQUENCE :
CALL XDIvI

DIVIDES SQR(2/1/0) BY VI(H/L) RETURNING RESULT IN VMUL (H/L)
NUMBER/LETTERS IN *'()°* ARE MOST TO LEAST SIGNIFICAND ~ LEFT TO RIGHT

E DIVIDE SQR(2/1) BY V1(H/L)

XDIVI: MOV SQR1,V2L ;SETUP FOR FIRST DIVIDE
MOV SQR2. VoH
JSR PC,DIVI ;GET FIRST RESULT
* CHECK FOR ARITHMETIC OVERFLOW
’ TST VMULH :DID OVERFLOW OCCUR?
BEQ 1$ *NO
' ERROR OCCURED WHILE ATTEMTING TO DIVIDE SQR(2/1) BY V1(H/L)
JSR RS,TOOBIG :REPORT ERROR
ERDIV

* SAVE RESULT OF FIRST DIVISION IN TEMPH

i

$: Mov VMULL, TEMPH ;SAVE FIRST RESULT

: ADD SQRO TO V2L AND ANY CARRY RESULTING TO V2H. NOTE:

* V2(H/L) WAS SHIFTED 16 PLACES LEFT BY THE PRECEDING CALL TO DIVI.

ADD SQRO,veL ;SETUP FOR SECOND DIVIDE

ADC V2H

: DIVIDE (RFM~INDER*(2%16))+SQR0O) BY VI1(H/L)

JSR PC.DIVI ;GET SECOND RESULT

* ADD TEMPH TO RESULT IN VMULH AND CHECK FOR ARITHMETIC OVERFLOW
ADD TEMPH, VMULH :ADD IN FIRST RESULT
8PL 2% ;BRANCH IF NO OVERFLOW

: ERROR ARITHMETIC OVERFLOW OCCURED DURING DIVISION OPERATION
; OF (REMAINDER*(2416))+SQRO BY VI1(H/L).

JSR R5,TOOBIG ;REPORT ERROR
ERDIV
2%: RTS PC

SEQ 0100
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CVMNAC

3338
3339

\I‘w
Y
o

LM AN NN AN N N NN NN

SARRRRRRRE
— OV NO NS W=

N NN
W ININWN
[V IV, 1V,1Y,]
[V, P XVY N

3356

P

025654
025660

025664
025670
025676
025702

025704
025710

025712
025716
025722

025726
025732
025736
025742
025746

025750
025752

025754

013746
013746

005037
013737
004537
000000

062700
005501

010137
005037
005037

012637
005037
011637
004537
000000

006300
006101

060037
005537
060137
005537

024714
024712

024714
024712
025224

100000

024726
024730
024732

024712
024714
025746
025224

024726
024730
024730
024732

025702

SETTLING TEST START-UP

:ROUTINE TO SQUARE A 32 BIT NUMBER WITH 16 BITS AFTER POINT
:RETURNS A 48 BIT NUMBER WITH 16 BITS AFTER POINT

{CALLING SEQUENCE :
: CALL  SQUARE

“SQUARES THE 32 BIT NUMBER CONTAINED IN VMUL (H/L) AND RETURNS THE RESULT IN
;3?2;5/1/0). NUMBERS/LETTERS IN *'()'' ARE MOST TO LEAST SIGNIFICANT LEFT TO

INOTE: THE ORIGINAL CONTENTS OF VMUL(H/L) WILL BE LOST.
* SAVE VMUL(H/L) ON STACK

SQUARE : MOV VMULH, - (SP) :SAVE 32 BIT NMBER ON STACK
MOV VMULL ,~(SP)
1 SQUARE NUMBER IN VMULL
’ CLR VMULH :SETUP FOR FIRST MULTIPLICATION
MOV VMULL ,1$
JSR RS,MULTI
1%: 0
* RCUND RESULT TO 16 BITS OF FRACTIONAL PART
’ ADD #81T15,R0 :ROUND OFF DECIMAL PART
ADC R1
! SAVE PART OF FRACTION PART IN SQRO AND CLEAR SGR1, AND SQR2.
2%: MOV R1,SQRO ;SAVE RESULT
CLR SaR1
CLR SQR2
© MULTIPLY VMULL BY VMULH
’ MOV (SP)+,VMULL :SETUP FOR SECOND MULTIPLICATION
CLR VMULH
MOV (SP),3%
JSR RS,MULTI

3s: 0
; ?B&EéPLY THE RESULT BY 2 - THIS IS QUICKER THAN DOING THE SAME MULTIPICATION

ASL RO JMULTIPLY RESULT BY 2
ROL R1

: ADD RESULT TO SQR(2/1/0) WHERE SQGR2 GET ANY CARRY THAT RESULTED.

ADD RO, SQRO

ADC SQR1

ADD R1,SQR1 ;ADD TO PREVIOUS RESULT
ADC SQR2

SEQG 0101
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CVMNAC.P11 10-JUL-81 14:30 SETTLING TEST START-UP SEQ 0102

gggg ; CHECK FOR ARITHMETIC OVERFLOW

gggg 025774 100003 ’ BPL 4
gggg * ERROR OCCURED WHILE ATTEMPTING TO SQUARE VMUL (H/L)
3,00 025776 004537 024416 ’ JSR RS.TOOBIG ;REPOR™ ERROR
%285 026002 046337 ERSQR
2282 ] * MULTIPLY VMULH BY VMULH
3,05 026004 011637 024712 is: MOV (SP) ,VMULL ;SETUP FOR LAST MULTIPLICATION
34,06 026010 012637 026020 MOV (SP)+,5%
3,07 026074 004537 025224 JSR RS, MULTI
gzgg 026020 000000 5% 0
%2}? * ADD RESULT TO SQR(2/1)
3,12 026022 060037 024730 ’ ADD RO, SQR1 ;ADD IN LAST FIGURE
3413 026026 005537 024732 ADC SQR2
gz}g 026032 060137 024732 ADD R1,SQR2
%2}9 * CHECK FOR ARITHMETIC OVERFLOW
§2;g 026036 100003 ’ B8PL 68
gz%g * ARITHMETIC OVERFLOW OCCURED WHEN ADDING IN VMULH * VMULH TO SQR(2/1/0)
3422 026040 004537 024416 ’ JSR RS, TOOBIG ;REPORT ERROR
3423 026044 066337 ERSOR :
gzgg 026046 000207 68: RTS PC ;RETURN
3426 ;SUBROUTINE TO PRINT THE VOLTAGE GAIN
3,27 026050 062737 000510 024712 PRGAIN: ADD #510, VMULL :ADD .005 LSB FOR ROUNDING REASONS
3428 026056 004737 026132 JSR PC.TYPDEC :TYPE OUT DECIMAL NUMBER
3,29 026062 104401 026070 TYPE ,658 *:TYPE ASCIZ STRING

(1) 026066 000401 BR 648 *:GET OVER THE ASCIZ

(1) ::65%: .ASCIZ /.7

(1) 026072 648"
3430 026072 012737 000002 026130 MOV #2.108 :SET UP # OF DECIMAL PLACES
3,31 026100 004537 025224 1%: JSR RS.MULTI *MULTIPLY DECIMAL FRACTION BY 10¢10)
3432 026104 000012 70.
34,33 026106 010037 024712 MOV RO, VMULL ;SAVE DECIMAL PART

3,3, 026112 010100 MOV R1.RO *PUT NUMBER IN RO
3435 026114 004737 026276 JSR PC.TYPDIG *TYPE OUT DIGIT
34,36 026120 005337 026130 DEC 10% *DECREMENT DIGIT COUNT

3437 026124 001365 BNE 1% *BRANCH IF NOT DONE

3,38 026126 000207 RTS PC *RETURN FROM PRGAIN
5228 026130 000000 108: O
3441 ; SUBROUTINE TO TYPE OUT A DECIMAL NUMBER
3442 026132 005737 024714 TYPDEC: TST VMULH JTEST NUMBER

3443 026136 001005 BNE 1% *BRANCH IF NUMBER NOT ZERO
3444 026140 104401 026146 TYPE ,65% YTYPE ASCIZ STRING

026144 000401 BR 64$ 1 GET OVER THE ASCIZ

—~ o~
— b
N N

;:65%:  _ASC1Z 0/
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(1)
3445

P11

026150
026150
026152
026154
026160

026164
026164
026170
026174
026202
026206
026212
026214
026216
026220
026224
026230
026234
026240
026242
026244
026246
026252
026254
026260
026262
026266
026272
026274
026276
026302
026306
026312

000207

026162

024712
024714
000001
024714
024714

050000
024714
024714
024714

024714
000005
(26206
026276

000060
053612
053612

024712

648 :
1%:

::67%:
66%:

DECPRT:

1%:

2%:

3%:

TYPDIG:

M 8
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SETTLING TEST START-UP

RTS
8PL
TYPE

BR
LASCIZ

coM
coM
ADD
ADC
TST
BNE
RTS
MOV
MOV
MoV
CLR
ASL

PC
DECPRT
,67%
663
/=/

VMULL
VMULH
#1,VMULL
VMULH
VMULH

1%

pPC
RO,~(SP)
#50000,R1
VMULH,RO
VMULH
VMULH
RO.R1

3s

R1.RO
VMULH

R1

#5,R1

23
PC,DECPRT
PC,TYPDIG
(SP)+,R0O
PC
#60,R0
RO, ONES
.ONES

PC

L3

JRETURN FROM TYPDE(
JBRANCH IF NUMBER POSITIVE
:;TYPE ASCIZ STRING
;.GET OVER THE ASCI

;TWO'S COMPLEMENT NUMBER

sTEST NUMBER

;BRANCH IF NUMBER NOT ZERO
JRETURN

;SAVE WORK REGISTER

;GET TEST NUMBER

;GET DIVIDEND

;CLEAR RESULT

:DIVIDE RO BY 10

JRESULT IN VMULH
;REMAINDER IN RO

;TEST FOR DONE

;BRANCH IF NOT DONE

;DO DIVISION AGAIN TILL VMULH = 0
;TYPE OUT DIGIT

JRESTORE WORK REGISTER

;RETURN

sMAKE NUMBER ASCII

;SAVE FOR TYPEOQUT

;TYPE OUT NUMBER

JRETURN FROM TYPDIG

SEQ 0103
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CVMNAC.P1T 10-JUL-BT 14:30 SETTLING TEST START-UP SEQ 0104

3476
%77 ;*SUB-ROUTINE TO ASK CHANNELS TO TEST
3,79 026314 106401 043651 ASKC:  TYPE  ,TCHAN ;TYPE "'TEST CHANNELS *'
3480 026320 010046 MOV RO,-(SP) ::SAVE RO FCR_TYPEOUT

(1) 026322 104403 TYPOS ::60 TYPE==OCTAL ASCII

(1) 026324 002 BYTE 2 ZZTYPE 2 DIGIT(S)

(1) 026325 000 .BYTE 0 : ;SUPPRESS LEADING ZEROS
3481 026326 104401 042162 TYPE  ,MDASH STYPE -
3482 026332 010146 MOV R1,-(SP) :;SAVE R1 FOR TYPEOUT

(1) 026334 104403 TYPQS ::G0 TYPE--OCTAL ASCII

(1) 026336 002 BYTE 2 ::TYPF 2 DIGIT(S)

(1) 026337 000 BYTE 0 : :SUP RESS LEADING ZEROS
3483 026340 104401 042156 TYPE  ,QUEST STYPE 2
B, 026344 104412 RDL IN :GET RESPONSE

5485 026346 012602 MOV (SP)+,R2 :GET_ADDRESS OF RESPONSE TEXT
2686 026350 142712 000040 BIB  #40,(R2) :MAKE_CHARACTER UPPER CASE
S487 026354 122712 000131 CMPB  #'Y.(R2) SIS ITAY?
%85 026360 001406 BEQ 1% 2 YES
3489 026362 122712 000116 CMPB  #'N, (R2) (1S 1T AN N?
3490 026366 001405 BEQ 28 SIYES
3491 026370 104401 043672 TYPE  ,YESNO :TYPE “‘TYPE Y FOR YES, N FOR NO'
3492 026374 000747 BR ASKC ¥
3493 026376 062716 000002 18: ADD  #2,(SP) :5KIP_OVER BRANCH
394 026402 000207 28: RTS  PC :RETURN
3496 ;SUBROUTINE TO LOAD THE TYPE OF CHANNEL CODE INTO ''CHTABL'' BUFFER
3497 026404 112537 026442 (ODTAB: MOVB  (R5)+,108 ;GET CODE VALUE
3498 0264610 112537 026444 MOVB  (R5)+.11$ :GET NUMBER OF CHANNELS
3499 026414 113761 026442 060156 1$: MOVB  108,CHTABL(R1) :SAVE THIS CHANNELS TYPE
3500 026422 105337 026444 DECB 118 :MORE_CHANNELS ?
3501 026426 001402 BEQ 2% :BR IF DONE
3502 026430 005201 INC R :UPDATE CHANNEL NUMBER
3503 026432 000770 BR ) :LOAD NEXT CHANNEL TYPE
3504 026434 000240 28: NOP
3505 026436 000240 NOP
3506 026440 000205 RTS RS SEXIT
3507 026442 000000 108: 0
3508 026444 000000 1s: 0
3510 ;SUBROUTINE TO SET THE '‘TEST THIS CHANNEL'' BIT
3511 026446 152760 000200 060156 SETASK: BISB  #BIT7,CHTABL(RO) ;SET THE BIT
3512 026454 020001 (MP  RO.RI :F INJSHED LOADING
3513 026456 001402 BEQ 18 :BR IF_DONE
3514 026460 005200 INC RO :UPDATE CHANNEL NUMBER
3515 026462 000771 BR SETASK :BR BACK
3516 026464 000207 18 RTS  PC SEXIT \




(VMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

(VMNA(

P11

026466
026470
026474
026476
026504
026510
026516

026710

10-JuL-81 14:30

000240
005037
000240

012637
032777
001405
012737
000137
104401
104413
012637
001003
0127%7
042737

005037

000240
000240

004537
047274
001540
000471

104401
104413
012600
042700
001013

001112
040746
000004
027200
001462

032720

000004
040000

041023
027206
041164
027224

000014
177700

001112
003002

047336

177774
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SETTLING TEST START-UP
TEST THE MNCTP USING THE MNCTP TEST MODULE

AMNCTP: NOP

027216 MOV
000004 MOV

004420 BIT
027216 MOV
1%: TYPE

027224 MOV
027224 2%: BIC

NOP
NOP

JSR
SELGT
TEMP

BR
;OPERATOR WANTS

TYPE

RDOCT

MOV

BIC

BNE

SERTTL sPRIME FRROR COUNT
#NOTSIE,72% ;LOAD TEXT POINTER

o#ERRVEC ,-(SP) ;SAVE BUS TRAP POINTER VALUE
#708 ,a#ERRVEC  ;LOAD IEW RETURN POINTER

aMNC TMO ;ADDRESS THE MNCTP INCOMMING TESTER MODULE

R5,.DVMIEE ;LOAD DEVICE #2 <DVM> TO RESPOND
JINITILIZE DEVICE ADDRESS #2

(SP)+ ,Q#ERRVEC ;RESTORE BUS TRAP POINTER
#BIT14,3IBCSR  ;TEST IF 1EEE DEVICE ADDRESS #2 IS PRESENT

13 ‘BR IF ERROR BIT IS CLEARED

#NOLSTN, 72 *LOAD ERROR MESSAGE TEXT POINTER

71% *AND REPORT THAT DEVICE #2 ISN'T THERE

, SCHAN *ASK OPERATOR WHAT CHANNEL TO START WITH

(SP)+,TPSCHN  :GET ANSWER

2s *BR IF ANSWER WAS GIVEN

#14 ,TPSCHN JUSE CH14 AS THE DEFAULT

#177700,TPSCHN  -ENSURE ONLY 2 DIGIT NUMBER

$ERTTL ;ENSURE CLEAR ERROR COUNT AFTER EACH RUN

RS,ASKTA :ASK OPERATOR IF HE WANTS TO SELECT GAIN TYPE
*TEXT POINTER

608 :BR IF ANSWER WAS NO

TO SELECT ONE

LSELGTA :TELL OPER THE CHOICES

(SP)+,RO ;GET VALUE

#177774 RO SENSURE 0-3 ANSWER

218 *BR IF NOT CODE O

SEG 0105
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PN

026712
026716

026734

026740
026744

026746
026752
026754
026756
026760
026762
026764
026766
026770

026774
027000

027024

027030

027052

027056

027074
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022700
001013

004537
03057?

000240
000240
000137

022700
001013

004537
030630

000240
000137

004537
030670

on
100061
100063
100065
000240
000240
000137

004537
030530

000
100060
100063

100065
000240

027226
001

02716¢
000001

027226
002

027166
000002

027226
004

027166

027226

010

027166

027226
001

c 9
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 60-1

sTEST MNCTP CODE O

‘4= 03.5 My

;TEST IF CODE 1
:BR IF NOT

;TEST MNCTP CODE 1

;4= 06.5 My

sTEST IF CODE 2
;:BR IF NOT

;TEST MNCTP CODE 2
;4= 10.0 My

;END OF PASS

;TEST MNCTP CODE 3
;4= 13.5 My

;END OF PASS

JTEST MNCTP USING GAIN SELECT 0000

;+= 03.5 Mv TOLERANCE

DIAGNOSTI(

SETTLING TEST START-UP
JSR R5,MNCTM
6S00
BYTE 0,1
.WORD 100060
.WORD 100063
.WORD 100065
NOP
NOP
JMP 3s

;ONLY CODE 01

21%: CMP #1,R0
BNE 22%

JSR RS .MNCTM
GSO1

.BYTE 1.2
.WORD 100060
.WORD 100066
.WORD 100065
NOP

NOP

JMP 3%

;ONLY CODE 2

22%: CMP #2 ,RO
BNE 23%

JSR RS ,MNCTM
6S10

.BYTE 10,4
.WORD 100061

. WORD 100060
.WORD 100060
NOP

NOP

JMP 3s

;ONLY CODE 3 IS LEFT

23%: JSR RS,MNCTM
GS11
.BYTE 11,10
.WORD 100061
.WORD 100063
LWORD 100065
NOP
NOP
JMP 3s

JROUTINE TO CYCLE THRU ALL 4 GAIN/TYPES

60%: JSR RS,MNCTM
6S00
BYTE 0,1
.WORD 100060
.WORD 100063
.WORD 100065
NOP
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CVMNAC.PT1

027076

027120

027122
027126
027130
027132
027134
027136
027140
027142

027144
027150
027152
027154
027156
027160
027162
027164

027166
027174

027200

027224

027226
027232

027236
027240
027244

00024C

004537
030570

001
100060
100066
100065
000240
000240

004537
030630

010
100061
100060
100060
000240
000240

004537
0306;?

0
100061
100063
100065
000240
000240

012737
000137

022626
012637
042737
104401
040746
000137
000000

027226
002

027226
004

027226
010

026622
040154

000004
040000

002634

027370
000750

030212
027224

040352

001602

SETTLING TEST START-UP

NOP
égf(?n RS.MNCTM JTEST MNCTP USING GAIN SELECT 0001
.BYTE 1,2
.WORD 100060
.WORD 100066 s+~ 06.5 MV TOLERANCE
.WORD 100065
NOP
NOP
éé?o RS,MNCTM JTEST MNCTP USING GAIN SELECT 1000
.BYTE 10,4
.WORD 100061
.WORD 100060 ;+= 10.0 Mv TOLERANCE
.WORD 100060
NOP
NOP
53?1 RS.MNCTM JTEST MNCTP USING GAIN SELECT 1001
BYTE 11,10
.WORD 100061
.WORD 100063 ;+= 13.5 MV TOLERANCE
.WORD 100065
NCP
NOP
3s: MOV #1S AGTST JRETURN POINTER AFTER EOP
JMP $EOP JREPORT AND OF PASS AND ERROR COUNT
JROUTINE TO HANDLE BUS TIME-OUT REFERENCE TO THE MNCTP TESTER OR IEEE INTER.
703 CMP (SP)+,(SP)+ :CLEAN OFF STACK
MOV (SP)+ ,a#ERRVE( RESTORE BUS TRAP POINTER
71%: 8I1C #BIT'M,UFTEST ;REMVE MNCTP TESTER FLAG
TYPE +TELL OPERATOR THE BAD NEWS
72%: NOTSIE sNO TEST MODULE/IEEE OR DEVICE #2 NOT PRESENT
JMP MTESTA ;RETURN TO MAIN PROGRAM SECTION
TPSCHN: O
. SUBROUTINE FOR THE MNCTP TESTER HANDLER
. JSR RS,MNCTM sCALL IS FOLLOWED BY:
GS00 :GAIN SELECT TEXT POINTER
.BYTE X ;’NCTP GAIN CODE
.BYTE JMNCTM GAIN CODE
.WORD 1000 0

.WORD 100063 ;+- 03.5 MV TOLERANCE
.WORD 100065 .

MNCTM: MOV (R5)+,70% ;GET ASCII TEXT POINTER
CLR aMNCTMO JENSURE NOT IN MNCTP TEST MODE
:LOAD MNCTP CHANNELS TO SELECTED GAIN CODE VALUE
MOvB (R5)+,RO ;GET MNCTP GAIN CODE
Movs RO, TPGVAL :SAVE FOR LATER USE
MOV TPSCHN,R1 JSTART WITH SELECTED MNCTP (HANNEL

SeEa 0107
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027250
027254
027260

2
027370
027372

027376
027402
027410
027416
027420
027424
027432
027434
027436
027440
027442
027444
027446

027452
027460

027466
027472
027474

027476
027504

027512
027516
027520

027522
027526
027530
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104401

016001
016037
032737
001407
016001
016037
000240
000240
000240
000240
000240
000240
110177

142777
152777

004537
031372
031173

162777
152777

004537
031540
0311

004537
032410
000000

001460
000010
000077

000020
000676

0326424
032426
032430
030507
030022
027776
000010

030034
030010

000536

000340
000040

032720

000340
000200

032720

032720

000702

030516
030517
030521

030166
030212

030166

000526
000520

000502
000474

MACY11 30G(1063)

SETTLING TEST START-UP

MoV
MOV
1%: MOvB
MOvVB
MOVB
INC
DEC
BNE
MOV
BIS8
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MovB
MOVB
MOvB
TYPE
70%: 0
TYPE

’%: MoV
MOV
BIT
BEQ
MOV
MOV
NOP
NOP

5%: NOP
NOP
NOP
NOP
MOVB

BICB
BISB

JSR
RDTEMP
DVMTMP

BICB
8Is8

JSR
RDVIN
DVMv1

JNOW LOAD THE +
JSR
SDVINP

ADST1,R2
#10,RS
#77.(R2)
RO, (R2)
R1. (R2)

#20, IMNCTMO

(R5) +,aMNCTMO

#0.R
(R5),LTOL2
(R5)+,HTOL2
(R5),LTOLO
(R5)+,HTOLO
(RS),LTOL
(R5)+,HTOL1
LTOL2.GSTOL2
LTOLO.GSTOLO
LTOL1.GSTOL1

E 9
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:GET MNCAD BUS ADDRESS

:LOAD LOOP COUNTER

:LOAD "FSCAPE'’

:LOAD SELECTED GAIN

:LOAD SELECTED CHANNEL

:UPDATE CHANNEL VALUE

:FINISHED ALL CHANNELS ?

:BR_IF_MORE

:SET "TEST MODE'' TESTER BIT

:SET TESTER GAIN VALUE

:INIT THE SCALE BEING USED

:LOAD LOW LIMIT HSD TOLERANCE VALUE
LOAD HIGH LIMIT HSD TOLERANCE VALUE
LOAD LOW LIMIT MSD TOLERANCE VALUE
:LOAD HIGH LIMIT MSD TOLERANCE VALUE
:LOAD LOW LIMIT LSD TOLERANCE VALUE
:LOAD HIGH LIMIT LSD TOLERANCE VALUE
:LOAD TYPE-OUT TGLERANCE VALUE

.

;TELL OPERATOR TP TYPE

.GSTOL ;TELL OPERATOR TOLERANCE VALUES

SCLDAC(RQ) ,R1 ;GET TESTER DAC VALUE

SCLTXT(RO) ,SCLMSG JGET THE SCALE TEXT POINTER

#10, TPGVAL ;TEST IF GAIN TYPE 10 OR 11

5% :BR IF GAIN TYPE 00 OR O1

SCLCAD(RQ) ,R1 ;GET DAC DATA VALUE

SCLXTX(RO) ,SCLMSG ;GET DAC TEXT POINTER

R1,aMNCTMI ;LOAD TESTER DAC VALUE

#3460, aMNCTMO ;CLEAR "READING'' BITS

#40,aMNCTMO ;SELECT "READING TEMP'' BITS

R5.DVMIEE JREAD DVM - FOR THE TEMP AND SAVE VALUE READ
;IEEE _COMMAND POINTER
JPOINTER TO ANSWER SPACE

#3460, aMNCTMO ;CLEAR 'READING'' BITS

#200,aMNCTMO ;SELECT ‘READING V-IN'' BITS

RS5,DVMIEE JREAD DVM - FOR THE V-IN AND SAVE VALUE READ
;1EEE _COMMAND POINTER
JPOINTER TO ANSWER SPACE

OFFSET VALUE

R5,DVMIEE ;LOAD + OFFSET TOLERANCE INTO DVM '°7°° REG.

;1IEEE COMMAND POINTER FOR PLUS
;JNO ANSWER EXPECTED

scQ@ 0108



JMNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JUL-81 14:30

VMNAC

3742
3743
3744
3745
3746

PN

027532
027536
027540

027542
027546
027550

027552

027570
027574
027576
027602
027610
027614
027616
027622

027626
027634
027640
027642

027644
027646
027650
027654
027656

027660

027702
027704

027706
027710
027712
027714

027716
027722
027724

027726

004537
032520
000000

004537
032636
000000

142777
152777
005001

013702
060102
110277
012737
105277
110102
062702
110237

052777
004537
031642
000000

000240
000240
004537
031766
000000

000240
000240
042777
000240
000240
004537
032104
031047

000240

000240

032720

032720

000340
000100
027224
151656
001165
151642

000060
030223

000400
032720

032720

000400

032720

032720

000426
000420

030202

000352

000314

F 9
N MACY11 30G(1063) 10-JUL-81 14:41 PAGE 60-4
SETTLING TEST START-UP

JSR
RDVINL
0

JSR
RDVINU
0

RS ,DVMIEE

R5,DVMIEE

;LOAD ADJUSTED VALUE INTO LOWER LIMIT REG.
;IEEE COMMAND POINTER FOR LOWER + NEG
;NO ANSWER EXPECTED

;LOAD ADJUSTED VALUE INTO UPPER LIMIT REG.
;1EEE COMMAND POINTER FOR UPPER
;JNO ANSWER EXPECTED

;THE UPPER AND LOWER LIMIT REGISTERS HAVE NOW REEN LOADED

; 'V=IN'' - THE OFFSET IN LOWER
; "V=IN'' + THE OFFSET IN UPPER

3%:

BICB
BISB
CLR

MOV
ADD
MOvB
MoV
INCB
MOvVB
ADD
MOVB

Bl1S
JSR
RDVOUA
0

NOP
NOP
JSR
SDVOUB

NOP
NOP
BIC
NOP
NOP
JSR
RDVOUC
DVMVO

NOP
NOP
NOP
NOP

JSR
RDVOUD
0

NOP

#340,aMNCTMO
g}oo,anncrno

TPSCHN,R?
Ri,R2
R2,8ADST1

#$CRLF ,DECRPC

aSTREG
R1,R2

#60 ,R2
R2,TMCH

#400, aMNC TMO
R5.DVMIEE

RS,DVMIEE

#4600, aMNC TMO

RS5,DVMIEE

R5,DVMIEE

;CLEAR "READING'' BITS
;SELECT 'READING Vv~OUT'' BITS
s INIT THE CHANNEL INDEX

JGET 1ST MNCTP CHANNEL

;ADD CURRENT CHANNEL INDEX VALUE
JSELECT THE MNCTP CHANNEL

;JPRIME NO ERROR MESSAGE

;START AN CONVERSJON

;COPY CHANNEL POINTER

SMAKE 1T ASCI] VALUE

;SAVE FOR TYPE-OUT

JSET (AZT-L)

;TELL DVM TO DO 1ST SAMPLE
;IEEE COMMAND POINTER

; "NO ANSWER EXPECTED''

;TELL DVM TO STORE SAMPLE IN '"Z'" REGISTER
;1EEE COMMAND POINTER
:"NO ANSWER EXPECTED''

JREMOVE (AZT-L)

;TELL DVM TO SCALE RESULT AND SEND RESULT TO (PU
;1EEE _COMMAND POINTER
JPOINTER TO ANSWER SPACE

JTELL DVM TO INDICATE PASS/FAIL
;1EEE COMMAND POINTEK
JNO ANSWER EXPECTED

SEQ 0109



(VMNA~( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

CVMNAC

3798
3799

Wi —

§EEpeEeEss

PREHROHHS
P Py G St iy Puil i
N NIWN 20O

3819

P11

027730
027732
027734

027736
027740
027742

027746

027752
027754
027760

027762
027766
027772

027774

027776
030004
030010
030016

030022
030030
030034
030042

030046
030054
030062
030070
030072
030100

030170

10-JuL-81 14:30

00024C
000240
000240

105701

005201
022701
001303

062700
022700
001201

000205

030730
030762
031037
031004

000376
000240
000000
000140

030330
03004¢

000010

000002
000012

030740
030773
031026
030773

000340
000200
000040
000200

000060
000060
030212

030212
030212
030220
030220
030221
030220

046502
031047

046502
031121
046502

046502

03075°
031015

000300
000100

020220
030221
000000
000001

000010

MACY11 30G(1063)

SETTLING TEST START-UP

NOP
NOP
NOP

TSTB
BNE
TYPE

4%: JSR
INC
(MP
BNE
ADD
(MP
BNE

RTS

R1
3
. TMHEAD

PC.DECRPT
R1

#10,R1

3%

#2,RO
#12,RO
2%

R5

G 9
10-JUL=-81 14:41 PAGE 60-5

JTEST IF FIRST CHANNEL
;BR IF NOT
;JREPORT THE OUTPUT COLUMN HEADER

;REPORT READINGS

;UPDATE CHANNEL BEING USED

JTEST IF LAST MNCTP CHANNEL

:BR IF MORE CHANNELS AT THIS SCALE
;UPDATE SCALE BEING USED

;TEST IF COMPLETED LAST SCALE

;BR IF MORE SCALES TO DO

SEXIT

SCLTXT: SCALO,SCAL1,SCALZ2,SCAL3,SCAL4 ;SCALE TEXT POINTERS FOR + SIDE
SCLXTX: SCAL8,SCAL7,SCAL6,SCALS,SCAL4  ;SCALE TEXT POINTERS FOR - SIDE

SCLDAC: .WORD
SCLCAD: .WORD

376, 340, 300, 240, 200 ;TESTER DAC VALUE FOR + SIDE

0.40,100,140,200

sTESTER DAC VALUE FOR - SIDE

;SUBROUTINE TO DECODE THE GAIN SELECTED AND
; CHO REPORT THE GAIN, CHANNEL INDEX, V-0OUT, Vv-IN, SCALE, AND TEMP
;CH1=7 REPORT THE GAIN, CHANNEL INDEX, V-0UT

DECRPT: MOVB

SCLMSG: ?

#60, TMG]
#60, TMGO
T:GVAL.#O

3
TPGVAL . #1
2%

TPGVAL ,#10
18

TMG1
33
TMG1
TMGO
.TMG1
.SPACE
.DVMVO
R1
DECRPB
,SPACE
.DVMV]
.SPACE

.SPACE

;PRIME THE GAIN OUTPUT TEXT
;__FOR REPORTING

;TEST IF CODE 0000

;BR IF CORRECT

;TEST IF CODE 0001

;BR IF CORRECT

sTEST IF CODE 1000

;ADJUST TO CODE 1000

;UPDATE GAIN TEXT

; OUTPUT REPORT

;TELL OPERATOR THE CHANNEL AND GAIN SELECTED
;TELL OPERATOR THE V-0UT VALUE

;JTEST IF FIRST MNCTP CHANNEL

;BR IF CHAN 1-7

;TELL OPERATOR THE V-IN VALUE

;TELL OPERATOR THE SCALE BEING USED

SEQ 0110
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CVMNA(.P11 10-JUL-81 14:30 SETTLING TEST START-UP SEQ 0111
3850 030174 104401 031173 TYPE .DYMTMP :TELL OPERATOR THE TEMP SENSED
3851 030200 104401 DECRPB: TYPE ;GIVE A FRESH OUTPUT LINE
3852 030202 001165 DECRPC: S$CRLF :OR POINTER TO FRROR TEXT
%ggz 030204 000207 RTS PC ;EXIT TO THE CALLING ROUTINE
3855 030206 171010 MNCTMO: 171010 :MNCTP TESTER ADDRESS
%ggg 030210 171011 MNCTM1: 171011
3858 030212 000000 TOGVAL: 0 :TEMP LOC OF MNCTP GAIN VALUE
3859 030214 000000 TMFLAG: O :TESTER USER FLAG
3860 030216 015 012 TMOUT: .BYTE 15,12 JV'CR-LF'’

3861 030220 060 TMG1 : .BYTE 60

3862 030221 060 TMGO : .BYTE 60

3863 030222 056 .BYTE 56 Sl

3864 030223 060 000 TMCH: .BYTE ; CHANNEL CODE ''0-7"'

60,0
3865 030225 200 051511 052040 DWTSTP: .ASCIZ <200>\IS THE MNCTP INCOMMING INSPECTION TEST MODULE AND DVM CONNECTED 2
030232 042510 046440 041516 :
030240 050124 044440 041516
030246 046517 044515 043516
030254 044440 051516 042520
030262 052103 047511 020116
030270 042524 052123 046440
030276 042117 046125 020105
030304 047101 020104 053104
030312 020115 047503 047116
030320 041505 m%% 020104

3866 030331 015 012 TMHEAD: .BYTE 15,12
3867 030333 107 027116 044103 LASCII \GN.CH vV~=0uT vV=IN SCALE TEMP\
030340 020040 020040 1053040
030346 047455 052125 020040
030354 020040 020040 053040
030362 044455 020116 020040
030370 020040 020040 041523
030376 046101 020105 020040
030404 020040 020040 042524

3868 030414 015 012 BYTE 15,12
3869 030416 026455 026455 026455 LASCIT N

030424 026455 026455 026455

030432 026455 026455 026455

030440 026455 026455 026455

030446 026455 026455 026455

030454 026455 026455 026455

030462 026455 026455 026455

030470 026455 026455 026455

030476 026455 026455 026455

3870 030504 015 012 000 .BYTE 15,12,0

3871 030507 050 047524 020114 GSTOL: LASCII \(TOL =\
030514 020075

3872 030516 060 GSTOL2: .BYTE 60

3873 030517 060 GSTOLO: .BYTE 60

3874 030520 056 .BYTE 56

3875 030521 060 GSTOL1: .BYTE 60

3876 030522 (<6440 024526 000200 LASCIZ  \ _MV)\<200>

3877 030530 052600 044523 042516 GSO00: LASCIZ <200>\USING GAIN SELECT CODE = 0000 \
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(VMNA=C

CVMNAC P11 10-JuL-81 14:30 SETTLING TEST START-UP SEQ 0112
03053¢ 04344C 044501 020116
030544 042523 042514 (052103 .

030552 041440 042117 020105
030560 020075 030060 030060
000040

3878 030570 052600 044523 043516 GSO1:  .ASCIZ <200>\USING GAIN SELECT CODE = 0001 \
030576 043440 044501 020116
030604 042523 042514 052103
030612 041440 042117 020105
030620 020075 030060 030460
000040

3879 030630 052600 064523 043516 GS10:  _ASCIZ <200>\USIYG GAIN SELECT CODE = 1000 \
030636 063440 044501 020116 -
030644 042523 042514 052103
030652 041440 042117 020105
030660 020075 030061 030060

3880 030670 052600 0644523 043516 GS11:  _ASCIZ <200>\USING GAIN SELECT CODE = 1001 \
030676 043440 044501 020116
030704 042523 042514 052103
030712 041440 042117 020105
030720 020075 030061 0304560

3881 030730 025440 043040 051456 SCALO: L.ASCIZ \ + F.S.\
3882 030740 020053 027468 020064 SCAL1: .ASCIZ \+ 3/4 FS\

00

3883 030751 053 030440 031057 SCAL2: .ASCIZ \+ 1/2 FS\
030756 043040 000123

3884 030762 020053 027461 020064 SCAL3: .ASCIZ \+ 1/4 FS\
030770 051506 000

3885 030773 040 020040 020060 SCAL4: .ASCIZ \ O FS\
031000 043040 000123

3886 031004 020055 027461 020064 SCALS: .ASCIZ \- /4 FS\
031012 051506 000

3887 031015 055 030440 031057 SCAL6: .AStIZ \- 1/2 FS\
031022 043040 000123

3888 031026 020055 027383 020066 SCAL7: .ASCIZ \- 3/4 FS\

3889 031037 040 020855 027106 SCAL8: .ASCIZ \ =~ F.S.\ .

00
3890 031047 053 027065 031061 DVMVO: .ASCIZ \+5.123456\
031054 032063 033065 000
3891 031061 000020 .BLkWw 20 '
3892 031121 053 027065 032466 DVMVI: .ASCIZ \+5.654321\ ’
031126 031464 030462 000
3893 031133 000020 .BLKW 20
3894 (031173 053 034471 034456 DVMTMP: _ASCIZ \+99.99C\
031200 041471 000

3895 031203 000020 .BLKW 20
3896 031243 000020 .BLKW 20
3897 031304 .EVEN

3898 031304 000000 .WORD O
%ggg 031306 000000 .WORD 0

3901 ;LIST OF COMMANDS AND DATA TO INITILIZE DEVICE #2
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CVMNAC,

P11

031332

031372
031374
031376
031400
031402
031404
031406
031410
031412
031414
031416
031420
031422
031424
031426
031430
031432
031434
031436
031440
031500

031540
031542
031544
031546
031550
031552
031554
031556
031560
031562
031564
031566
031570
031572
031574
031576
031600
031602

031642

10-JUL-81 14:30

100077
100042
000144
100122
100123
100060

000020

100077
100042
000144
100122
100123

INIEE:

MACY'1 30G(1063)
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;COMMAND - CLEAR BUS

;DATA - UNIVERSAL UNLISTEN
;DATA - DEVICE 2 LISTEN <DVM>
; COMMAND - TALKER ON

DATA ‘g

:DATA - ‘D"

:DAYA **1** (SYSTEM OUTPUT MODE #1)
:DATA - 'NOP''

s TERMINATOR

;LIST OF COMMAND?OSND7DATA TO TAKE THE MNCTP TEMP.

RDTEMP:

;DATA - UNIVERSAL UNLISTEN
;DATA - DEVICE 2 LISTEN <DVM>
:COMMAND - TALKER ON

:DATA - 'R"’

.DAYA - [N '

;DATA - '0'' (READING STORE OFF)
:DATA - 'R"’

:DATA ~ “%4'° (10 VOLT RANGE)
:DATA - 'M”

:DATA = "0’ (MATH OFF)
:DATA - “¥"'

:DATA - °'S'" (& WIRE)

:DATA - 'M"'

:DATA - '6'' (MATH C TEMP)
DATA - llT.l

‘DATA = ‘‘1'* (INTERNAL TRIGGER)
:COMMAND - TAKE CONTROL + REM
;DATA - DEVICE #2 TALK ADDRESS
*MESSAGE TERMINATOR

;LIST OF COMMANDS AND DATA TO READ THE MNCTP 'V-IN'‘
100077

RDVIN:

.WORD 110
.WORD 100077
.WORD 100042
.WORD 144
.WORD 100123
.WORD 100117
.WORD 100961
.WORD 100000
.WORD 0
.BLkw 20
.WORD 07
.WORD 100042
LWORD 144
.WORD 100122
.WORD 100123
.WORD 100060
.WORD 100122
.WORD 100064
.WORD 100115
.WORD 100060
.WORD 100106
.WORD 100065
.WORD 100115
.WORD 100066
.WORD 100124
.WORD 100061
.WORD 05
.WORD 100102
.WORD O
.BLkWw 20
.BLkw 20
.WORD

JWORD 100042
.WORD 144
.WORD 100122
.WORD 100123
.WORD 100060
.WORD 100122
.WORD 100064
.WORD 100106
.WORD 100061
.WORD 100115
.WORD 100060
.WORD 100124
.WORD 100061
.WORD 105
.WORD 100102
.WORD 0
BLkw 20

;DATA - UNIVERSAL UNLISTEN
:DATA - DEVICE #2 LISTEN
:COMMAND - TALKER ON

:DATA - 'R

;DATA - 'S’
;DATA = "'0'" (READING STORE OFF)
;DATA v
; 4: (10 VOLT RANGE)
"* (DC VOLTAGE)
.DATA '3::(MATH OFF)
DATA *"1'" (INTERNAL TRIGGER)
:COMMAND - TAKE CONTROL + REM

:DATA - DEVICE #2 TALK ADDRESS
JMESSAGE TERMINATOR

)
)
L]
L]
&

°
>
-—
>

I B I I}

;LIST OF COMMANDS AND DATA TO PREPARE TO TAKE 1 PHASE OF '‘v-QuT'’

RDVOUA:

.WORD

100077

;DATA = UNIVERSAL UNLISTEN

SEQ 0113
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PN

031644
031646
031650
031652
031654
031656

031726

031766
031770
031772
031774
031776
032000
032002
032004
032044

032104
032106
032110
032112
032114
032116
032120
032122
032124
032126
032130
032132
032134
032136

032176

032236

000020
000020

100077
100042
000144
100115
100067
100122
100123
100061
100124
100063
000105
100102
000000
000020

100061

223333388

(=]
o
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SETTLING TEST START-UP
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:DATA - LISNER #2
COMMAND = 'TALKER ON

;DATA -

;DATA "0'" {(MATH OFF)
:DATA - ¥

;DATA iT”1' (DC VOLTAGE)

;DATA
:DATA ‘1'" (INTERNAL TRIGGER)
:MESSAGE TERMINATOR

20
;LIST OF COMMAND?08897DATA TO TAKE THE 2ND PHASE OF '‘v-0UT"’

;DATA = UNIVERSAL UNLISTEN

;DATA - LISTNER #2

;COMMAND - TALKER ON

,'DATA nsn

;DATA 'T"

;DATA = “‘7'' (STORE DATA IN REG. 2)
;MESSAGE TERMINATOR

20
(LIST OF COMMAND?08897DATA TO TAKE THE 3RD PHASE OF ‘'V-0OUT''

;DATA = UNIVERSAL UNLISTEN

;DATA = LISTNER #2
;DATA - TALKER ON
DATA ‘M’

;DATA '7'" (SCALE RESULT)
:DATA ‘R’

;DATA - ''S"’

;DATA ‘""" (ENABLE READING STORE)
;DATA T

;DATA '3' (SINGLE TRIGGER)
sCOMMAND - TAKE CONTROL

;DATA - TALKER #?2

s TERMINATOR

;LIST OF COMMAND?068g7DATA TO READ 'V-0UT'' PASS/FAIL STATUS

.WORD 100042
WORD 144
.WORD 100115
.WORD 100060
.WORD 100106
.WORD 100061
.WORD 100124
.WORD 100061
.WORD 0
Blkw 20
.BLKW

ROVOUB: .WORD
.WORD 100042
.WORD 144
.WORD 100123
.WORD 100124
.WORD 100132
.WORD 0
.BLKW 20
.BLKW

ROVOUC: .WORD
.WORD 100042
.WORD 144
.WORD 100115
.WORD 100067
.WORD 100122
.WORD 100123
.WORD 100061
.WORD 100124
.WORD 100063
.WORD 105
.WORD 100102
.WORD 0
.BLKW 20

RDVOUD: .WORD
.WORD 100042
.WORD 144
.WGRD 100061
.WORD 100123
.WORD 100124
.WORD 100122
.WORD 100123
.WORD 100115
.WORD 100062
.WORD 100060
.WORD 100060
.WORD 100115
.WORD 100061
.WORD 100122
.WORD " 0105
. WORD 10122

;DATA =~ UNIVERSAL UNLISTEN
;DATA - LISTNER #2
:COMMAND - TALK ON

;DATA - ‘1"

;DATA - ''§"

;DATA - 'T"

;DATA - 'R'" (STORE 1 [N 'R'' REGISTER)
;DATA - *'§'*

;DATA - 'M"’

:DATA - '

.DATA - ‘0"’

;DATA - 'O

;DATA - '™

;DATA - '1"' (PAST /)
;DATA 'R“

DATA ‘g

DATA "R"* (RECALL R REGISTER)

,THE 'SRQ’* REQUEST LINE WILL SET IF ‘‘FAIL'' CONDITION

SEQ 0114

o
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C

VMNA(

4014
4015
64016
4017
4018
4019

P

032240
032242
032244
032246
032250

032310
032312

032350

032410
032612
032414
032416
032420
032422
032424
032426

032460

032520

10-JUL-81 14:30

100122
100122
100060

000000
000020

000000
000020

100077
100042
000144
100115
100060
100053

RDVOUE :

RDVINP:

LTOLZ:
LTOLO:
LTOL1:

L 9
10-JUL=-81 14:41
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.WORD 100122 ;DATA - 'R
.WORD 100123 ;DATA - ''§"
.WORD 100060 ;DATA - "0'" (READING STORE OFF)
.WORD 0 s TERMINATOR
.BLkWw 20
;LIST OF COMMANDS AND DATA TO HANDLE THE ''SRQ’' REQUEST
.WORD 100077 :DATA - UNIVERSAL UNLISTEN
.WORD 100042 ;DATA ~ LISTEN #2
.WORD 100177 ;DATA - UNIVERSAL UNTALK
.WORD 100102 ;DATA - TALKER #2
.WORD 100030 ;DATA - SERIAL POLE REQUEST
.WORD 140 ;COMMAND - TALK
.WORD 105 ;COMMAND - TAKE CONTROL
.WORD 100031 ;DATA - SERIAL POLE DISABLE
.WORD 100042 ;DATA - LISTEN #2
.WORD 100077 ;DATA = UNIVERSAL UNLISTEN
.WORD 100042 ;DATA - LISTEN #2
WORD 144 ,_‘.COMMAND - TALK
.WORD 100122 :DATA - 'R"’
.WORD 100123 ;DATA - ''§"’
.WORD 100060 ;DATA =~ '0'" (READING STORE OFF)
.WORD 0 ; TEMINATOR
.BLKW 20
;LIST OF COMMANDS AND DATA TO PRIME THE LOWER LIMIT REGISTER
.WORD 100077 ;DATA = UNIVERSAL UNLISTEN
.WORD 100042 :DATA - LISTNER #2
LWORD 144 ;COMMAND - TALK ON
.WORD 100115 ;DATA - 'MW
.WORD 100060 ;DATA - '0'' (MATH OFF)
.WORD 100053 DATA - '+
.WORD 100060 ;DATA - ‘0'' (ADJUSTED VALUE ON TP CODE)
.WORD 100062 ;DATA - '2'" (ADJUSTED VALUE ON TP CODE)
.WORD 100065 ;DATA - ''S’" (ADJUSTED VALUE ON TP CODE)
.WORD 100105 ;DATA - 'E'*
.WORD 100055 ;DATA - *%**
.WORD 100064 ;DATA = 4"’ (+ <LTOLZ2!LTOLO.LTOL1> MV)
.WORD 100123 ;DATA - ''s"!
.WORD 100124 ;DATA - TV
.WORD 100132 ;DATA - *7°' (STORE IN 2)
.WORD 100115 ;DATA - ‘M’
.WORD 10006/ :DATA - '7°' (SCALE)
.WORD 100124 ;DATA - T
.WORD 100061 ;DATA = "*1'* (INTERNAL TRIGGER)
.WORD 0 ; TERMINATOR
.BLKW 20

;LIST OF COMMANDS AND DATA TO STORE RESULT IN LOWER LIMIT REG

RDVINL :

.WORD
. WORD
.WORD
.WORD
-WORD
.WORD
.WORD

AND PREPARE TO LOéD UPPER LIMIT REG.

JUNJVERSAL UNLISTEN
:DATA - LISTNER #2
;COMMAND - TALK ON

:DATA = *'S'"
:DATA = *T*
:DATA = ‘1"
:DATA - "M

(STORE RESULT IN LOWER LIMIT)

SEQ 0115
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CVMNAC.P

4070

4073
4074
4075
4076
4077
4078
4079
4080
4081
4082
4083

P11

032536
032540
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100060
100055

100060 .

HTOLZ:
HTOLO:
HTOL1:

;LIST OF
RDVINU:

MACY11 30G(1063)

M 9
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;DATA = '0'' (MATH OFF)

,'DATA o Ve

;DATA = '0'* (ADUUSTED WITH MNCTP CODE)
JDATA = '°2'' (ADJUSTED WITH MNCTP CODE)
;DATA = ''5'* (ADJUSTED WITH MNCTP (ODE)
;DATA - '’

,'DATA e

;DATA = ''4'" (= <HTOLZ2!HTOLO.HTOL1> MV)
JDATA ~ ''S"!

;DATA - ''T"

;DATA - '‘2'' (SAVE IN Z REG)

;DATA - ‘M

:DATA =~ '7"" (SCALE)

:DATA - 'T"!

:DATA = ‘"1'" (INTERNAL TRIGGER)

; TERMINATOR

COMMANDS AND DATA TO STORE RESULT IN UPPER LIMIT REGISTER
00077 JUNIVERSAL UNLISTEN

.WORD 100060
.WORD 100055
.WORD 100060
.WORD 100062
.WORD 100065
WORD 100105
.WORD 100055
.WORD 100064
.WORD 100123
LWORD 100124
.WORD 100132
.WORD 100115
.WORD 100067
.WORD 100124
.WORD 100061
LWORD O
.BLKW 20
.WORD 10007
.WORD 100042
.WORD 4
.WORD 100123
.WORD 100124
.WORD 100125
.WORD 100115
.WORD 100060
.WORD O
.BLKW 20
.EVEN

;DATA -

LISTEN #2

: COMMAND = TALK ON

:DATA -
;DATA -
:DATA -

DATA -

;DAT
TERMINATOR

- 0" (MATH OFF)

SEQ 0116
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P11

032720

033106

033110
033114
033120
033122
033126
033130
033134
033140
033144
033146
033150

033152
033156
033162
023170

033174
033202

012777
012777
012777
012777
012777
012777
012777

000205

117713
122723
001403
005077
000002
005077
005077
162703
105013
022626
000205

005077
104401
042737
000137

012737
005237

033152

000105
000000
033024

040000

000152
000146

000320
000120
000114
000012
000102
000074

000066
000006

000050
3
001674

047505
001112

000304
000300
000274

000214

000130

001602

03020¢

MACY11 30G(1063)

SETTLING TEST START~-UP

;SUBROUTINE TO HANDLE IEEE DVM
ENTER WITH TRAILING ARG.

DVHIEE

1%:

10%:
7%:

11%:
12%: ,

13%:

; COME HERE UPON
20$:

21s:

: RETURN

$0s

;RETUR
40%:

MOV
MOV
MOV
Mov
Mov
MOV
MOV
MOV
MoV
MOV
MOV
MoV
MOV
RTI
BR
BR
BR
MOV
DEC
BNE
(ST
BEQ
BMI
MoV
RT1
MOV
RTI
TST
BEQ
MoV
RTI
CMp
CLR
RTS

MOvVB
cme8
BEQ
CLR
RTI
CLR
CLR
suB
CLRB
CMP
RTS
HERE IF
CLR
TYPE
BIC
JMP

N HERE IF

MOV
INC

#30$.aIBv0
#340.31BVOA
#40%,318V1
#340,aIBV1A
#10$,318v2
#340,3]1BV2A
#208,aI8v3
#340,3]BV3A
(R5)+.,R2
(R5)+,R3
#105,a]BCSR
#0,-(SP)
#1%,-(SP)

1%

1%

#40000,R4

R4

7%

(R2)

12%

11%
(R2)+,3IBCSR
(R2)+,318DAT
R3

13$
#320,31BCSR

(SP)+,(SP)+
aéBCSR

N 9
10-JuL-81

14:41 PAGE 61

-~ DESTROYS R2 AND R3

;LOAD IFEE ERROR VECTOR

;LOAD
;LOAD
. LOAD

IEEE SRQ VECTOR
COMMAND INTER. VECTOR
LISTNER INTER. VECOTR

;GET COMMAND POINTER
;GET POINTER WHERE TO STORE ANSWER
;GENERATE "'IBC'' (IFC) THEN '‘TCS"’

sJFUNNY WAY TO LOWER PS

:LOAD DELAY COUNTER
;DELAY

;TEST IF MORE DATA/COMMANDS TO BE SENT
:BR IF NONE
;BR IF DATA TO BE SENT

;LOAD COMMAND

sRETURN

- ;LOAD DATA

sCHECK IF ANSWER IS EXPECTED
:BR IF NON-EXPECTED
;SWITCH IBV TO A LISTNER

s CLEAN STACK
JREMOVE IE ENABLE
JEXIT

LISTNER INTERRUPT

aIBDAT, (R3)
#12,(R3)+
218

31BDAT

aIBDAT
2IBCSR
#6,R3

(R3)

<§P>+ (SP)+

;SAVE DATA RCVD

sTEST IF END OF MESSAGE
‘BR WHEN RCVD DATA FINISHED
;ISSUE A ‘DAC'' TO ENABLE NEXT DATA UORD

;LET RUS ALONE
;REMOVE 6 BYTES FROM DATA RCVD.

JLOAD ASCII 'FND OF TEXT'' INDICATOR
;CLEAN OFF SiACK

JEXIT
UNEXPECTED IBV ~ ]EEE BUS ERROR

aIBCSR

LERIEE
HBIT14 WFTEST

;REMOVE ANY BITS

:TELL OPERATOR ABOUT [EEE ERROR
REMOVE TESTER BIT
;RESTART PROGRAM

BEG?
AN "'SRQ'" INTERRUPT (MATH 1 FAIL

HERMSG,DECRPC

SERTTL

;LOAD ERROR TEXT POINTER
;UPDATE ERROR COUNT

SEQ 0117
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4157 033206 004537 032720 JSR RS ,DVMIEE sTELL DVM TO REMOVE '‘SRQ"’
4158 033212 032310 RDVOUE 11EEE COMMAND POINTER
4159 033214 000000 0 :NO ANSWER EXPECTED
4160 033216 000240 NOP

4161 033220 000240 NOP

4162 033222 000137 033100 JNP 13% SEXIT

64163 033226 171620 IBCSR: 171420

64164 033230 171622 IBDAT: 171422

6165 033232 000420 18v0: 420

166 033234 000422 IBVOA: 422

4167 033236 000424 IBV1: 424

4168 033240 000426 IBVIA: 426

4169 033242 000430 IBv2: 430

6170 033244 000432 IBV2A: 432

671 033246 000636 I8v3: 434

4172 033250 000636 IBV3A: 436

4173
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CVMNAC.P1 10-JUL~81 14:30 SETTLING TEST START-UP SEQ 0119
L175 ;SUBROUTINE TO CHANGE BASE AND VECTOR ADDRESSES
6176 033252 104401 043355 BASEXC: TYPE ,MADR ;ASK FOR MODULE ADDRESS
6177 033256 013746 001244 MOV $BASE ,-\SP) ::SAVE SBASE FOR TYPEOQUT
(1) 033262 104402 TYPO( ;:GO TYPE--OCTAL ASCII(ALL DIGITS)
4178 033264 104401 063447 TYPE LENCOM
4179 033270 104413 RDOCT
4180 033272 005726 TST (SP)+ ;DEFAULT ADDRESS ?
4181 033274 001403 BEQ 5% :NO BRANCH
4182 033276 016637 177776 001244 MOV ~-2(SP) ,$BASE ;SAVE ADDRESS IN $BASE
4183 033304 104401 043411 5%: TYPE MVCT JASK FOR MODULE VECTOR
4184 033310 013701 001240 MOV SVECT1,R1 ;GET VECTOR
4185 033314 010146 MOV R1,-(SP) ;:SAVE R1 FOR TYPEOUT
(1) 033316 104403 TYPOS ::60 TYPE--0CTAL ASCII
(1) 033320 003 BYTE 3 ;;TYPE 3 DIGIT(S)
(1) 033321 001 BYTE 1 ;:TYPE LEADING ZEROS
4186 033322 104401 043447 TYPE LENCOM
4187 033326 104413 RDOCT
4188 033330 005726 TST (SP)+ ;TAKE DEFAULT ?
4189 033332 001403 BEQ 7%
4190 033336 016637 177776 007240 MOV -2(SP) ,SVECT
4791 033342 052737 100000 001240 7%: BIS #MIT15,8VECTT ;SET PRIORITY LEVEL

4192 033350 00Ci37 003052 JMP MTEST? JRESTART
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{VMNAC P11 10-JUL-81 14:30 SETTLING TEST START-UP SEQ 0120
4194
4198 LSBTTL DETERMINE IF MORE MNCAD'S TO BE TESTED
4199 033354 005737 001550 BUMPAD: TST NBEXT :ADDITIUNAL AD'S?
4200 033360 001433 8EQ F IXADR INO-INITIALIZE ADDRESSES
4201 033362 006337 001620 ASL MASKNM :MOVE BIT TO NEXT MODULE
4202 033366 005001 CLR R1
4203 033370 013700 001620 MOV MASKNM, RO :GET MASK NUMBER
4204 033374 006200 1%: ASR RO :MOVE RIGHT
4205 033376 001403 8EQ 23 :BR If DONE
4206 033400 062701 000004 ADD #4,R1 ;UPDATE INDEX VALUE
4207 033404 000773 BR 18
4208 033406 016137 001436 001456 2%: MOV MNCADO(RY) ,STREG ;GET NEW ADDRESS
4209 033414 062701 000002 ADD #2 ,R1 ;NEW NEXT INDE¥
4210 033420 016137 001436 001464 MOV MNCADO(R1) ,VECTOR :GET NEW VECTOR
4211 033426 013737 001456 001460 MOV STREG,ADST1 ;PRIME OTHER ADDRESSES
4212 033434 013737 001456 001462 MOV STREG.,ADBUFF
4213 033442 005337 001550 DEC NBEXT ;ONE LESS MNCAD
4214 033446 000427 B8R BYPASS
4215 033450 062716 000002 FIXADR: ADD #2,(SP)
4216 033454 012737 040354 000004 FIXONE: MOV #JOTRD,a#ERRVEC ;SET UP ERRVEC
4217 033462 012737 000001 001620 MOV #1 ,MASKNM ;INIT. MODULE ERROR TEST BIY
4218 033470 013737 001244 001456 MOV $BASE ,STREG *RELOAD INITIAL ADDRESSES
4219 033476 013737 001244 001460 MOV $BASE ,ADST1
4220 033504 013737 0012464 0014662 MOV $BASE ,ADBUF F
4221 033512 013737 001240 001464 MOV SVECT1,VECTOR ;GET DEFAULT VECTOR
4222 033520 013737 001552 001550 MOV NMBEXT ,NBEXT :RESET UNIT COUNTER
4223 033526 005237 001460 BYPASS: INC ADST1
4224 033532 062737 000002 001462 ADD #2 ,ADBUF F
4225 033540 042737 170000 001464 B8IC #170000,VECTOR
4226 033546 013737 001464 001466 MOV VECTOR,VECTR1
4227 033554 062737 000002 001466 ADD #2, VECTR1
4,228 033562 013737 001464 001470 MOV VECTOR,VECTRZ
4229 033570 062737 000004 001470 ADD #6 VECTR?
4230 033576 013737 001464 001472 MoV VECTOR,VECTR3
4231 033604 062737 000006 001472 ADD #6,VECTR3S
4232 033612 004737 034132 JSR PC,SETINT ::LOAD .+2 AND JSR PC,RO TRAP (AT(CHER::
4233 033616 004737 055712 JSR PC.WHICHU :DETERMINE UNIT #
423, 033622 000207 RTS PC :TEST NEXT A/D
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4236
6237

PN

033706

033712
033714
033715
033716
033722
033730
033734
033736

033742
033744
033745
033746
033752
033754

012777
012737
020437
003003
005737
001052
104416
104401
C13746

104403
002

000
104401
004737
104401
013746

104403
002

000
104401
013737
004537

000000
013746

104403
004
001

020437

003001

012737
013737
004537
000062
004737
063702
013737
004537
000062
004737
163702

062716
000207

000200
046620
037702

001624

046507
00154¢

046544
034066
0466522
001544

046544
001544
036332

001540

037702

047505
055704
001112

034064
001546
034170

015336
001570
001544
034170

015336
001570
000002

145630
033776

033734

023776

015362
001554

001554
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DETERMINE IF MORE MNCAD'S TO BE TESTED

;ENSURE NORMAL VER. DA(
:PRIME FOR 'OK'' MESSAGE
JTEST IF WITHIN LIMITS
:BR IF OUTSIDE

:TEST IF QUIET MODE

;BR IF YES

;sSAVE CH2 FOR TYPEOUT
;s TYPE (H

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

;;SAVE (H1 FOR TYPEOUT
;:TYPE (CH

;.60 TYPE--OCTAL ASCII
;.TYPE 2 DIGIT(S)

;. SUPPRESS LEADING ZEROS

;SAMPLE THE CHANNEL

;;SAVE TEMP FOR TYPEOUT
;;TYPE VALUE

;.60 TYPE--OCTAL ASCII
;:TYPE 4 DIGIT(S)
:.TYPE LEADING ZEROS
JTEST IF WITHIN LIMITS
;BR IF QUTSIDE LIMITS
;BR FOR GOOD REPORT
;MAKE ERROR MESSAGE HAPPEN
;INDICATE BAD UNIT
JUPDATE ERROR COUNT
;TELL OPERATOR THE NEWS
. Imll m lERRm.I

EXIT

;SET UP ERROR RECOVERY ADDRESS
;LOAD DUMMY
;DO SAR ROUTINE AT 502

;CHECK VERNIER DAC SETTING
;ADD RESULT TO R2

; CHANGE DUMMY VALUE

;D0 SAR ROUTINE AT 502

;CHECK VERNIER DAC SETTING
;SUBTRACT RESULT FROM R?
;BUMP RETURN ADDRESS TO SKIP OVER BRAN(CH

TYPSET: MQvV #200,ADBUF F
MOV #0KMSG, 118
(o, R4 ,VSET
8GT 33
TST QUIET
BNE 12%
3s: TYPD(
TYPE .LSB
MOV (H2.=(SP)
TYPOS
BYTE 2
BYTE 0
TYPE LATMSG
JSR PC,TYPEDG
TYPE LSETCH
MOV CH1,=-(SP)
1vPQOS
BYTE 2
.BYTE 0
TYDE LATMSG
MOV CH1,18
JSR RS,CONVRT
18: 0
MOV TEMP,-(SP)
TYPOS
.BYTE 4
.BYTE 1
e R4 ,VSET
8GT 2%
BR 108
2%: MOV NERMSG, 118
JSR PC,WwHICHY
INC SERTTL
10%: TYPE
“1s: OKMSG ;ERMSG
12%: RTS PC
::SUBROUTINE FOR SETTLING TESTS::
SET1A: MOV #1% ,ERRADR
MOV (HZ2 ,DUMMY
%SR RS .,SARSUB
JSR PC,TSTDAC
ADD DAC,R2
MOV CH1.,DUMMY
%8R RS ,SARSUB
JSR PC,TSTDAC
SUB DAC R2
ADD #2,(SP)
1%: RTS PC

;RETURN

SEqQ 0121
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CVMNAC P11 10-JuL-81 14:30 DETERMINE [F MORE MNCAD'S TO BE TESTED SEQ 0122
4279 :;SUBROUTINE TO TYPE EDGE VALUES;:
4280 034066 013703 00157+ TYPEDG: MOV EDGE ,R3 -
4281 034072 01036 MOV R3,-(SP, ;:SAVE R3 FCR TYPEOUT
(1) ::TYPE OCTAL VALUE OF EDGE
(1) 034074 104403 TYPOS ;GO TYPE=-OCTAL ASCII
{1 034076 004 .BYTE 4 ::TYPE 4 DIGIT(S)
(1) 03077 001 BYTE 1 ::TYPE LEADING ZEROS
4282 034100 023727 034130 000001 (MP EDGFLG.#1
4283 034106 001407 8tQq RET
4284 03110 062703 000007 ADD #7 ,R3
4285 0341146 104401 0642154 TYPE LMINUS ;TYPE ASCIZ STRING
4286 034120 010346 MOV R3,-(SP) ::SAVE R3 FOR TYPEOUT
(1) ::TYPE EDGE VALUE
(1) 034122 104403 TYPOS ;:GO _TYPE-=OCTAL ASCII
(1) 036124 004 .BYTE (A ::TYPE & DIGIT(S)
(1) 036125 001 .BYTE 1 ::TYPE LEADING ZERQOS
6287 Q3126 000207 RET: RTS PC
4288 034130 000000 EDGFLG: O
4289 :SUBROUTINE TO LOAD VECTOR AREA WITH TRAP (CAT(HER
4290 034132 012700 000222 SETINT: MOV 8222 .R0 ;LOAD UP POINTER
4291 03136 012701 000220 MOV #220,R1 ;LOAD ADDRESS
4292 034142 010021 2%: MOV RO, (R1)+ :LOAD POINTER TO NEXT WORD
4293 034144 012721 004700 MOV #4700,(R1)+ :LOAD 'BAD'‘ INSTRUCTION
4294 034150 010100 MOV R1,R0 :LOAD NEW ADDRESS POINTER
4295 034152 005720 TST (RO) + :BUMP VALUE
4296 034154 022700 001002 CMP #1002.R0 ;FINISHED?
4297 034160 001370 B8NE 2% ;BR IF NOT
4298 034162 000240 NOP
4299 034164 000240 NOP ’
L4300 034166 000207 RTS PC SEXIT
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CVMNAC.PIN

4309
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034356
034360

034362
034764
034366

010477
000001
027737
002001
005200
005301
001345
020037
002003
163737
V6237
001323
000205

005300
001376
000002

000101

145162
001556

000101
145140

1645136

001610

001576
001576

001576

001570
1645216

001574

001570

DETERMINE IF MORE MNCAD'S TO BE TESTED

;SUBROUTINE TO DO SUCCESSIVE APPROXIMATTON ROUTINE
;CALL=JSR  R5,SARSUB

;XXX XXX=PERCENT
;RESULT RETURNED IN °'DAC‘,USES RO,R1,R4

SARSUB: MOV (RS)+ PERCNT ;GET PERCENT
ASL PERCNT
ASL PERCNT
ASL PERCNT ;RESCALE PERCENT FOR 1600.
ASL PERCNT ;POINTS PER BURST
MOV #200,BITPNT JINITIALIZE BIT POINTER AT MSB
(LR DAL JINITIALIZE DAC VALUE
TRY: CLR RO
ADD BITPNT ,DAC ;TRY BIT

MOV DAC,3ADBUFF

MOV #1600. ,R1
NXTCvT: MOVB DUMMY ,aADST1

MOV #RETURN,IVECTOR

BIS #1071 ,3STREG

JSET UP FOR 1600. CONVERSIONS
SPRESET MUX TO DUMMY (HANNEL
;RETURN ADDRESS

;CONVERSION ON DUMMY (HANNEL

WAIT JWAIT FOR INTERRUPT

MOV @ADBUF F R4 ;DUMMY READ

MOV CHANL R4

SWAB R&

8IS #101,R4 ;INTERRUPT ENABLE START

MoV R4 ,QSTREG ;JUMP TO CHANNEL + START (ONVERT

WAIT ;JWAIT FOR INTERRUPT

(MP @ADBUF F ,EDGE

BGE 2%

INC RO ;COUNT RESULTS .LT. EDGE
2%: DEC R1

BNE NXTCVT

MP RO,PERCNT

B8GT SHIFT

SuB BITPNT DAC
SHIFT: ASR BITPNT

:TAKE THE BIT 0UT

BNE TRY
RTS RS
JROUTINE TO DELAY IF PROCESSER CAN NOT DO SOB INSTRUCTION
DELAY4L: DEC RO ;DECREMENT RO, IS IT ZERO?
BNE DELAYS sNO
RTI JRETURN

SEQ 0123
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P11

034370
034374
034400

012760

050110
055712
001622

000

046601
02317¢

000
001165
062341
142315
127623
061306
010000

060466
000310

001612
001530
001532
001534
001536

023176

000100
144712
001440
001660
007776

001572
1644704

177770

144646

14646472
007777

061306
077777 061306

DIFLIN:

CLEART:

(LEARZ:

AGAIN:
NEXT1:

DELAY:
CONVR1:

MACY'1 20G(1063)
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DETERMINE IF MORE MNCAD'S TO BE TESTED

;;DIFFERENTIAL LINEARITY SUBROUTINE::
;T'CHA™" CONTAINS THE CHANNEL NUMBER

TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
MOV
TYPOS
.BYTE
TYPE
MOV
MOV
MOV
MOV
MOV
(LR

,MSG20 SIDENTIFY TEST
PC.wHICHU :DETERMINE UN]T #
UNITRD, = (SP)
10 ;TELL OPER. THE #
, CHAN ;TELL OPER THE CHANNEL NUMBER
CHA,=~(SP) :LOAD NUMBER
:TELL OPER. THE #
2.0
LS$CRLF
#42341 ,R2 ;SET UP RANDOM NUMBER GENERZFOR
#1462315 R4
8127623 .RS
#BUFFER RO
#4096. .R1 :4096 WORDS FOR HISTOGRAM
é30)¢ :CLEAR BUFFER AREA
!
CLEART
#DJST.RO ;DISTRIBUTION BUFFER POINTEK
:goo..n1 :200. WORDS FOR DISTRIBUTION
ouT
wIDE
NARROW
FIRST
SKIPST
é?O)‘ ;CLEAR DISTRIBUTION BUFFER AREA
CLEARZ
(HA,RO :CHANNEL 3
RO :LOAD MUX BITS
#100.R0
RO,@STREG
#800. ,DELAY :NOMINAL STATE WIDTH - 1 LSB
#RET1,3VECTOR
#4094, R
R4 ,R2 :GENERATE A RANDOM NUMRER
SS.RZ
R2,RO :PUT RANDOM NUMBER [N RO
#177776.R0 “MASK IT TO 3 BITS ONLY
CONVR1
RO,DELAY1 ;STALL TIME
aSTREG ;START CONVERSION
RADBUF F ,RO :GET CONVERTED VALUE
LODLY] : IGNORE IF =0
RO #7777 : IGNORE IF =7777
HIDLY1
RO
BUF FER(RO) :MAKE HISTOGRAM
OKAY1
#077777 ,BUFFER(RO) :PREVENT OVERFLOW

SEQ 0124
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( VMNA(

6403
4404
4405
4406
4407
4408
4409
4410
4611

4412
4613
4414
4415
4416
4417
4418
4419
44620
4421

64272

4423
6624

4425

4426
4427
4428
4429
4430
4431

4632
4433
463

4435
4436
4437
4438
4439
4440
4441

4442
4443
4444

4445
4446
4447
4448
4449
4450
4451

4452
4453
4454
4455
4456
4457
4458

P
034646

034650
034654

035070

000412
005037

010500
042700
001407
077001
005277
000001

000240
017700
001416
020027
001416

012760

001540
007777

001540

177770
144532

144526
007777

061306
077777 061306
001540
007777

001540

177770
144416

146412
007777

061306
077777 061306

NOTOK 1 :
LopLY?!:
HIDLY?T:

QwAYY:

DELAY?:
CONVRZ:

NOTOKZ:
LODLY?:
HIDLY?:

OKAY?:

DELAY3:
CONVR3:

I 10
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DETERMINE IF MORE MNCAD'S TO BE TESTED

8R
(LR
B8R
W, o
B8EC
INC
INC
aM]
DEC
BEQ
ADD
ADD
AD(
MOV
8IC
BEQ
sSo8
INC
WAIT
NOP
MOV
BEQ
(mpP
BEQ
ASL
INC
BPL
MOV
B8R
(LR
B8R
(W, o
BEGQ
INC
INC
8M]
DEC
BEQ
ADD
ADD
AD(
MOV
8IC
BEQ
so8
INC
WAIT
NOP
MOV
BEQ
(W, o
BEQ
ASL
INC
BPL
MOV

OKAY1
TEMP

OKAY1
RO.#7777
HIDLY?

(-]

TEMP(R3)
NOTOK |

R1

ARQUND

R2 R4

RS ,R4

R4

R4 RO
#177770.R0
CONVR?2
RO,DELAY?
aSTREG

@ADBUFF RO
LODLY?

RO, #7777
HIDLY?

RO

BUFFER(RO)

OKAY2
TEMP

OKAYZ2
RO #7777
SIDL Y2

|

TEMP(R3)
NOTOK?2

R1

AROUND
R2,RS

R4 RS

RS

RS RO
#177770.R0
CONVR3
RO.DELAYS
aSTREG

@ADBUFF ,RO
LODLY3

RO, #7777
HIDLY3

RO

BUF FER(RO)

OKAY3
#077777 ,BUFFER(RO)

cEQUALIZE LOOP TIME
;WITH DUMMY INSTR,

;GENERATE A RANDOM NUMRER
:PUT RANDOM NUMBFR IN RO
;MASK IT TO 3 BITS ONLY
JSTALL TIME

;START CONVERSION

;GET CONVERTED VALUE
;JIGNORE IF O
;IGNORE IF -7777
JMAKE HISTOGRAM

DKAY?2
#077777 ,BUFFER(RD)

;PREVENT OVERFLOW

JEQUALIZE LOOP TIME
;WITH DUMMY INSTR.

:GENERATE A RANDOM NUMBER
;PUT RANDOM NUMBER [N RO
JMASK IT TO 3 BITS ONLY
JSTALL TIME

;START CONVERSION

:GET CONVERTED VALUE
;IGNORE IF =0
;IGNORE IF =7777
JMAKE HISTOGRAM

JPREVENT OVERFLOW

SEQ 0125



VMNA=( MNCAD/MNCAM/MNCAG/MNC TP DJAGNOSTIC

vMNA(

4459
4460
4661

4462
4463
466k
4465
4466
4467
4468
4469
4470
4471

4472
4473
4674

4475

4476
4477
4478
4479
4480
4481

4482

4483
4484

4485

4486
4487
4488
4489
4490
4491

4492

4493
4494

4495
4496
4497
4498
4499
4500

P11

035270
035272

10-JuUL-81 14:30

001540
007777

001540

001572

007776
061310

000310
001612

060466
000062
001532

001536
000226

001530
001534

001534
046457

061310

046453
046444

J 10
MACY'? 30G(1063) 10-JUL-8% 14:41 PAGE 67-2

DETERMINE IF MORE MNCAD'S TO BE TESTED

B8R
NOTOK3: CLR
B8R
LODLY3: (MP
B8EQ
HIDLY3: INC
INC
M
OxAY3: DEC

AROUND : DEC

OKAY3

TEMP

OKAY3

RO 47777 sJEQUALJIZE LOOP TIME
HIDLY3 :WITH DUMMY INSTR,

R1
TEMP(R3)
NOTOK 3
R1

NEXT1
DELAY
AGAIN

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

MOV
MOV
READ: MOV
ASR
ASR
ASR
ADC
CMP
BLT
INC

B8R
INRNGE : ASL
INC
ASR
(mpP
BGE
INC
TST
BNE
INC
31s%: B8R
NOTNAR: (MP

TYPBAD: TST

60%: Moy

LAST: DEC

#6094, RO

#BUFFER+2 R

(R1)+,R? :GET STATE WIDTH
R2 ;1 LSB = 800.

R2 ;1 LS8 = 100.
R2.,#200. ;0UT OF RANGE?

out sYES - INCREMENT COUNTER

R2
DiST(R2Y” ;JMAKE STATE WIDTH DISTRIBUTION

R2
R2.,#50. JIS 1T 1/72 LSB?
NOTNAR
NARROW
R2 ;1S IT A SKIPPED STATE?
318
SKIPST
TYPBAD
R2,#150. ;IS IT 1.5 LSB?
LAST
WIDE
FIRST
60%
FIRST
.STATE
R1.R3
l%UFFEROZ.R3
R
R3,-(SP) ;:SAVE R3 FOR TYPEOUT
;. TYPE STATE
.50 TYPE-=OCTAL ASCII
4 ;;TYPE 4 DIGIT(S)
1 ;;TYPE LEADING ZEROS
.DASH

.LSBMSG
RO
READ

SEQ 0126



CVMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(

MACY11 30G(1063)
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K 10
10-JUL=-81 14:41 PAGE 68

CVMNAC P 10-JuL-81 14:30 DETERMINE [F MORE MNCAD'S TO BE TESTED
4511 REPORT TO THE OPERATOR THE DIFFERENT STATE VALUES
«S1¢ IN THE FORM OF A GENERAL STATUS AND INDICATE OK/ERROR
45°3 035314 112737 000177 053610 MOVB #177 ,DECPNT
4814 035322 013702 001536 MOV SKIPST.R2 ;GET NO. OF SKIPPED STATES
4515 035326 104416 TYPDC :TYPE IT7
4516 035330 104401 047522 TYPE , SKPMSG :TYPE MESSAGE
4517 03533 005737 0015’ TST SKIPST
4518 035340 001407 * BEQ 18
4519 035342 104401 047505 TYPE LERMSG :TYPE "ERROR''
4520 035346 004737 055704 JSR PC.,WHICHV :INDICATE BAD UNIT
4521 035352 005237 001112 INC SERTTL :UPDATE ERROR COUNT
4522 035356 000402 BR NAR
4523 035360 104401 046620 1% TYPE . OKMSG :TYPE #OKA
4524 035364 013702 001532 NAR : MOV NARROW, R2 ;GET NO. OF NARROW STATES
4525 035370 104416 TYPDC( :TYPE [T
4526 035372 104401 047601 TYPE ,NARMS G :TYPE MESSAGE
4527 035376 013702 001530 MOV WIDE ,R?2
4528 035402 063702 001612 ADD OUT ,R2
4529 035406 104416 TYPD( :TYPE NO. OF WIDE STATES
4530 035410 1046401 047640 TYPE ,WIDMSG :TYPE MESSAGE
4531 035414 013702 001612 MOV OUT.R2
4532 035420 104416 TYPDC sTYPE NO. OF STATES OUTSIDE 2 LSB
4533 035422 104401 047677 TYPE .OUTMSG : TYPE MESSAGE
4534 035426 005737 001612 1ST ouTt
4535 035432 001407 BEQ 118
4536 035434 104401 047505 TYPE L ERMSG ;TYPE "ERROR''
4537 035440 004737 055704 JSR PC.,WHICHY ;DETERMINE BAD UNIT
4538 035444 005237 001112 INC SERTTL :UPDATE ERROR COUNT
4539 035450 000402 BR HALF
. 46540 035452 104401 046620 11%: TYPE ,OKMSG :TYPE "OK'*
4541 035456 013702 001532 HALF: MOV NARROW,R2
4542 035462 063702 001530 ADD WIDE ,R2
4543 035466 063702 001612 ADD OUT.R2
4544 035472 010200 MOV RZ.RO
4545 035474 104416 TYPDC :TYPE NO. 0OF STATES OUTSIDE LIMITS
4546 035476 112737 000056 0536170 MOVB #56 ,DECPNT
4547 035504 104401 047732 TYPE L HAFMSG
4548 035510 020027 000051 (MP RO, #41, :COMPARE IT TO NOMINAL
4549 035514 003407 BLE 21s
4550 035516 104401 047505 TYPE LERMSG :TYPE 'ERROR''
4551 035522 004737 055704 JSR PC.WHICHY ;INDICATE BAD UNIT -
4552 035526 005237 001112 INC SERTTL JUPDATE ERROR COUNT
4553 035532 000402 BR SWDIST
45564 035534 104401 046620 21s: TYPE ,OKMSG :TYPE "K'’

SEQ 0127




CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
CVMNAC . PIT

4556

4557
4558
6559
4560
4561
6562
4563
4564
6565
4566
4567
4568
6569
4570
6571
4572
4573

035540
035544
035546
035552
035556

035616

004737

10=JUL-81 14:30

036726
036726

050621
036¢34

SupIsT:

TNXTY:

MACY1T1 30G(1063)
DETERMINE [F MORE MNCAD'S TO BE TESTED

DETERHINE IF VTS5 TYPE TERMINAL 1S CONNECTED
IF NOT BYPASS THIS SECTION
IF VTS5/vT105 GRAKIC TERMINAL RFPORT THE DISTRIBUTION CURVE

TST
BEQ
JSR
TYPE
TYPE
MOV
MOV
MOV
JSR
(LR
JSR
DEC
BNE
TYPE
JSR

VIFLAG
RELACC
PC,DELCLR
MSG16
JBUFF1
#DIST,RO
#200. R
(RO)+,R2
PC.LOADY
R2

PC.LOADY
R1

NXTY1

.2
PC.DELCLR

L 10
10-JUL~81 14:41 PAGE 69

géTx?AZOTERHINAL 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 0128




CVMNA=(C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

M0
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 70

CVMNAC.PI1 10-JUL-81 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED

22;2 :CHANGE HISTOGRAM. ERROR TO RELATIVE ACCURACY ERROR
4577 035622 005001 RELACC: (LR R1 sRUNNING ERROR = 0
4578 035624 005003 CLR R3 ;MAXIMUM ERROR = 0
4579 035626 104401 050507 TYPE .MSG21
4580 035632 012700 061310 MOV #BUFFER+2,R0
4581 035636 011002 NXTSTA: MOV (RO) ,R2 ;STATE WIDTH = R2
4582 035640 162702 001440 SuB #800. ,R2 :STATE WIDTH ERROR IN R2
4583 035644 060201 ADD R2,R1 :UPDATE RUNNING ERROR
4584 035646 010120 MOV R1,(R0O)+ :SAVE IN BUFFER
4585 035650 010104 MOV R1,R4 ;SAVE IN R4 ALSO
4586 035652 100001 BPL PLUS ;1S IT POSITIVE?

4587 035654 0056404 NEG R& INO - MAKE IT POSITIVE

4588 035656 020403 PLUS: (MP R4 ,R3 ;CHECK AGAINST PREVIOUS MAX. ERROR
4589 035660 003405 BLE NOTNEW INOT A NEW MAXIMUM

4590 035662 010403 MOV R4 ,R3 ;UPDATE MAXIMUM IN R3

4591 035664 010005 MOV RO,RS

4592 035666 162705 061310 sus N#BUFFER+2,RS

4593 035672 006205 ASR RS ;R5=EDGE VALUE AT MAX. RELACC
4594 035674 020027 101304 NOTNEW: (MP RO,#BUFFER+8190. ;DONE?

4595 035700 001356 BNE NXTSTA :NO - REPEAT

4596 035702 006203 ASR R3 JRESCALE FROM 1 LSB = B80O. SCALING
4597 035704 006203 ASR R3 ;TO 1 LSB = 100. SCALING

4598 035706 006203 ASR R3

4599 035710 005503 AD( R3

4600 035712 010302 MOV R3,R2

4601 035714 104416 TYPDC

4602 035716 104401 050534 TYPE .LINEA

4603 035722 010546 MOV R5.-(SP) ;. SAVE R5 FOR TYPEOUT

1 ;:TYPE VALUE

(1) 035724 104403 TYPQOS ;:G0 TYPE--OCTAL ASCII

(1) 035726 004 .BYTE & ;:TYPE 4 DIGIT(S)

(1) 035727 001 BYTE 1 ;s TYPE LEADING ZEROS
4604 035730 104401 046616 TYPE . SLASH ;PRINT '/
4605 035734 005205 INC RS
4606 035736 010546 MoV R5,~(SP) :.’SAVE R5 FOR TYPEOUT

(M ; TYPE VALUE

(1) 035740 104403 TYPOS ;160 TYPE==OCTAL ASCII

(1) 035742 004 BYTE & ..TYPE 4 DIGIT(S)

(1) 035743 0 BYTE 1 ;TYPE LEADING ZEROS
4607 035744 020337 037704 cMP R3,VLIN
4608 035750 003407 BLE 418
4609 035752 104401 047505 TYPE ,ERMSG
4610 035756 004737 055704 JSR PC,WHICHV s INDICATE BAD UNIT
4611 035762 005237 001112 INC $ERTTL JUPDATE ERROR COUNT
4612 035766 000402 BR 423
4613 035770 104401 046620 41%: TYPE . OKMSG
4614 035774 005737 001564 42%: TST VTFLAG ;BIT MAP TERMINAL ?
4615 036000 001503 BEQ Lo2 ;BR IF NOT
4616 036002 012700 061306 MOV #BUFFER RO
4617 036006 012701 010000 MoV #4096. .R1

SEQ 0129




CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNGSTIC
10-JuL~81 14:30

CVMNAC

4619
4620
4621

4622
4623
4624
4625
4626
4627
4628
4629
4630
4631

4632
4633
4634
4635
4636
4637
4638
4639
4640
4641

4642
4643
4644

4645

4646
4647
4648
4649
4650
4651

4652
4653
4654

4655
4656
4657
4658
4659
4660
4661

4662
4663
4664
4665
4666

PN

005301
001372
000207

000166

061306
061306
061310
001000
000007

001600
001606

001600

001600
001606

001606

001600
001606

050050
050711
061306
036212
050627
061310
036212
050621
036234

001000

036726

GETDAT :

NXT8:

NXT(MP:

MAXTST:

TST8:

LOZ:
LOAD:
LOADO:

MACY11 30G(1063)

N 10
10-JUL=-81 14:41 PAGE 71

DETERMINE IF MORE MNCAD'S TO BE TESTED

MOV
ASR
ASR
ASR
ADC
ADD
MOV
DEC
BNE
MOV
Mov
MOV
MOV
MOV
MoV
MOV
MOV
MOV
CMP
BGE

RTS

(RO) ,R2
R2

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

GETDAT
#BUFFER,RO
#BUFFER R4
#BUFFER+2 RS
#512. R

NXTCMP
MIN, (R4) +
MAX . (5) +
(R4J+, (RS) +
R1

NXT8

,MSG18
"BUFF2
#BUFFER RO
PC,LOAD

(5
#BUFFER+2,RO
PC.LOAD

.C2
PC.DELCLR
PC

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

LOADO
PC

;GET RELATIVE ACCURACY ERROR SCALED 1LS8 =
JRESCALE IT 1O 1 LS8 = 100.

JAND MOVE IT TO MID-SCREEN
JPUT 17 BACK INTO BUFFER

;MINIMUM
;MAXIMUM

JNEW MINIMUM
sNEW MAXIMUM
;BUMP EACH ONCE MORE

;TYPE BUFF2
;TYPE ASCIZ STRING

;TYPE ASCIZ STRING

800.

SEQ 0130




CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10~-JuL-81 14:30

002000 142676 DELCLR: BIT
BEQ

CVMNA(

4668
4669
4670
4671
4672
4673
4674
4675
4676
4677
4,678
4679
4,680

L1

036327
036330

032777
001402

000000
000407
005000
012701
005300
001376
005301
001374

104401
000207

005702
100001
005002
104416
106401
004737
104401
013746

104403
002

000
000207

000020

050750

050652
034066
046601
001556

#BIT10,3SWR
13
HALT
BR 3%
18: CLR RO
MOV #20.R1
2s: DEC RO
BNE 2%
DEC R1
BNE 2%
3s: TYPE LVTINIT
RTS PC
;:TYPE RMS AND PEAK VALUES.:
TYPRP: TST RZ
8PL POSNOI
CLR R2
POSNOI: TYPDC
TYPE MLSBAT
JSR PC.TYPEDG
PSONOI: TYPE . CHAN
MOV CHANL .= (5P)
TYPOS
.BYTE 2
.BYTE 0
RTS PC

8 1
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 72
DETERMINE IF MORE MNCAD'S TO BE TESTED

JTEST FOR HALT FOR D]SPLAY
;;DONT HALT FOR DISPLAY

;DELAY BEFORE CLEANING SCREEN

:£§s~°155 POSITIVE?
*R2<0,SET R2=0
;TYPE '* LSB AT "'

;TYPE "' ON CHANNEL °’
;cSAVE CHANL FOR TYPEOUT

;s TYPE CHANL

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

SEQ 0131
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CVMNAC.PI1T 10-JUL~-81 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED SEQ 0132
4691 ;;ROUTINE TO AVERAGE 8 CONVERSIONS:;
4692 ; * ROUTINE DESTRQOYS RO «
4693 036332 012500 CONVRT: MOV (R5)+,RO ;JGET CHANNEL VALUE
4696 036334 010037 001556 MOV RO, CHANL
4695 036340 012777 000200 143114 CONVT(C: MOV #200 ., ADBUF F ;LOAD VERNIER DAC
469 036346 113700 001556 CONVCD: MOVB CHANL ,RO JGET CHANNEL
4697 036352 000300 SWAB RO JSET UP A/D STATUS REGISTER
4698 036354 052700 000100 BIS #100,R0 JENABLE INTERRUPTS
4699 036360 010077 143072 MOV RO,@STREG
4700 036364 012700 010000 MoV #10000.R0 ;DAC SETTLING DELAY
4701 036370 005300 1%: DEC RO
4702 036372 001376 BNE 18
4703 036374 005037 001540 CLR TEMP
4704 0366400 012777 001650 1463056 MOV #RETURN,aVECTOR ;LOAD VECTOR
4705 036406 012777 000200 143052 MOV #200,aVECTRI ;SET UP NEW PSW
4706 036614 012700 000010 MoV #10,R0 ;SET UP COUNTER
4707 036420 005277 143032 2%: INC aSTREG ;START CONVERSION
4708 036424 000001 WAIT ;WAIT FOR CONVERSION
4709 036426 067737 143030 001540 ADD @ADBUF F , TEMP JREAD BUFFER
4710 036434 005300 DEC RO
4711 036436 001370 BNE 2% ;D0 8 TIMES
4712 036440 006237 001540 ASR TEMP ;AVERAGE VALUE
4713 036444 006237 001540 ASR TEMP
4714 036450 006237 001540 ASR TEMP
4715 036454 005537 001540 AD( TEMP
2;}9 036460 000205 RTS R5 SRETURN
4718 ; COMPARE $GDDAT AND $BDDAT;:
4719 .DESTROYS RO,R1
4720 036462 012537 001124 COMPAR: MOV (R5) +,$GDDAT ;GET GOOD DATA
4721 036466 013537 001566 MOV @(R5)+,SPREAD ;GET SPREAD
4722 036472 013737 001540 001126 MoV TEMP , $SBDDAT ;GET BAD(ACTUAL) DATA
4723 036500 013700 001124 COMPRA: MOV $GDDAT RO
4724 036504 163700 001126 SuB $8DDAT RO ;GET DIFFERENCE
4725 036510 100001 B8PL 7%
4726 036512 005400 NEG RO
4727 036514 020037 001566 7$: MP RO, SPREAD ;COMPARE IT TO SPREAD
4728 036520 003001 BGT 108 ;GO TO ERROR PRINTOUT

4729 036522 005725 TST (R5)+ ;BUMP RETURN POINTER AROUND ERROR CALL
4730 036524 000205 10%: RTS RS




(VMNA=( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

CVMNAC.P1T 10-JUL-81 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED
4732 ;ROUTINE TO AVERAGE 8 CONVERSIONS ON GOOD A
64733 036526 012500 GCONVT MOV (R5)+,RO GET CHANNEL VALUE
473 036530 010037 001556 MoV RO, CHANL
4735 03653% 000300 SWAB RO
473% 036536 005037 001540 CLR TEMP
4737 036542 010077 142740 MOV RO,aGSTREG ;LOAD CHANNEL INTO MIX BITS
4738 036546 012700 010000 MOV #10000,R0
4739 036552 005300 2%: DEC RO
6740 036554 001376 BNE 23
4761 036556 012777 001650 142726 . MoV #RETURN,aGVECT ;LOAD VECTOR
4762 036564 012777 000200 142722 MoV #200,aGVECT :SET UP NEW PRIORITY
4743 036572 012700 000010 MOV #10,R0 ;SET UP COUNTER
4744 036576 152777 000101 142702 1%: BISB #1071 ,3GSTREG JSET INTRPT. EN., START (CONV.
4745 036604 000001 WAIT :WAIT FOR CONVERSION
4746 036606 067737 142676 001540 ADD aGADBUF , TEMP :READ BUFFER
4747 036614 005300 DEC RO
4748 036616 001367 BNE 1% ;DO 8 TIMES
4749 036620 006237 001540 ASR TEMP ;AVERAGE VALUE
4750 036624 006237 001540 ASR TEMP
4751 036630 006237 001540 ASR TEMP
4752 036634 005537 001540 AD(C TEMP
2;22 036640 000205 RTS RS :RETURN
4755 :SUBROUTINE TO CONVERT 2.60 VOLTS TO 15.00 VOLTS;:
4756 :FUNNY NUMBER CALCULATED BY:
2;2; 22 (15%2.56/(VOLTAGE)>)>/0.0025
4759 036642 032703 004000 CONV15: BIT #8I1T11,.R3 :1S RESULT MINUS?
4760 036646 001003 BNE 19 ;:NO
4761 036650 005403 NEG R3 JYES, MAKE IT PLUS
4762 036652 104401 042154 TYPE JMINUS ;TYPE '
4763 036656 042703 174000 1%: 8IC #174000,R3 :CLEAR UPPER 5 BITS
L764 036662 005002 CLR R2 ;CLEAR RESULT REGISTER
4765 036664 012701 013424 MOV #5908. .R1 ;PUT FUNNY NUMBER INTO R1
4766 036670 012700 002000 MOV #3I1T10,R0O :SETUP TEST BIT
4767 036674 030003 2%: 8IT RO.R3 MULTIPLY TEMP BY FUNNY NUMBER
4,768 036676 001401 BEQ 3s :s
4769 036700 060102 ADD R1.R2
4770 036702 006201 3s: ASR R1
G771 036704 006200 ASR RO
4772 036706 001372 BNE it 3 g ;NOT FINISHED YET
4773 035710 006202 ASR R2 :SCALE TO .01 VvOLTS 7/ BIT
4774 036712 006202 ASR R2
4775 036714 005502 ADC R2
4776 036716 104416 TYPD(C :TYPE RESULTS
4777 036720 104401 044522 TYPE ,VOLTS TYPE 'YOLTS''
4778 036724 000207 RTS PC

4779

DER R
MACY11 30G6(1063) 10-JUL-81 14:41 PAGE 74

SEQ 0133



(VMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JUL-81 14:30

CVMNA(C

4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
479
4795
4796
4797
4798
4799

PN

036726

03677¢
036776
037000
037002
037004
037010
037014
037020
037022
037026

037030
037034
037036
037042

037044
037046
037050
037054
037056
037062
037064
037070
037C74
037100
037104
037110
037112
037114
037116
037122
037130
037132
037136
037142
037150
037152

005702

000207

004737
000005
004737
000207

005702
100003
104401
005402
020227
003402
012702
105037
105037
105037
105037
005702
001434
005302
105237
123727
001367
105037
105237
123727
001357
105037

000353
000353
177740
000040
142164

142160

177770
000040
1462130

162124

022144
022144

042154
023417

023417
053612
053611
053607
053606

000012

000012

E N
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 75
DETERMINE IF MORE MNCAD'S TO BE TESTED

; SUBROUTINE t0aDY,

LOADY: TST RZ ;ROUTINF TO LOAD VLAUE INTO R2
BPL PLUSR?2 :AS A VTS5 Y=VALUE
(LR R2
PLUSRZ: (MP R2,#235.
BLT LESS
MOV #235..R2
LESS: MOV R2,R3
BIC #1777460,R2 \
BIS #60,R2 '
810: TSTB as$TPS ;PRINT CHARACTER
BPL 810
mMovBe R2.a2%TPB
ASR R3
ASR R3
ASR R3
ASR R3
ASR R3
BIC #177770,R3
BIS #40,R3
B11: TSTB as$TPS ;PRINT CHARACTER
BPL 811
MOovB R3,a%TPB
RTS PC
:SUBROUTINE TO DO A BUS RESET
ARESET: JSR PC,STALL ;DELAY
RESET :BUS RESET
JSR PC,STALL ;DELAY
RTS PC JEXIT
::SUBROUTINE TO TYPE DECIMAL VALUE::.
;o IN R2 AS X.XX:.
DECTYP: TST R2 :TEST VALUE TO BE TYPED
BPL POS
TYPE JMINUS ;TYPE MINUS SIGN
NEG R2
POS: c™MP R2 ,#9999. :>9999, REPLACE IT WITH 9999.
BLE OKAYD
MOV #9999. ,R2
OKAYD: CLRB ONES ;CLEAR ONES
(LRB TENS :CLEAR TENS
CLRB HUNS :CLEAR HUNS
CLRB THOUS :CLEAR THOUS
TESTR?: TST R2 ;CONVERT VALUE TO A DECIMAL VALUE
BEG TYPOUT
DEC R2
INCB ONES
CmMPB ONES ,410.
BNE TESTRZ
(LRB ONES
INCB TENS
(MPR TENS ,410.
BNE TESTRZ2
CLRB TENS

SEQ 0134
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(VMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC MACY11 30G(1063) 10-JUL=-81 14:41 PAGE 75-1
'fVMNA( P11 10-JUL-8" 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED SEQ 0135
4837 037156 105237 053607 INCB HUNS
4(B38 037162 123727 053607 000012 (MPB HUNS ,#10.
4,839 037170 001347 BNE TESTR2 -
4,840 037172 105037 053607 CLRB HUNS
4841 037176 105237 053606 INCB THOUS
4842 037202 000742 B8R TESTRZ2
4843 0372046 152737 000060 053606 TYPOUT: BISB #60, THOUS ;PREPARE FOR TYPOUT
4844 037212 152737 000060 053607 BISB #60,HUNS
4845 037220 152737 000060 053611 BISB #60,TENS
48646 037226 152737 000060 053612 BISR #60,0NES
4847 0372346 123727 053606 000060 CMPB THOUS ,#60
4848 037242 001403 8EQ 13
o849 037244 104401 053606 TYPE . THOUS
4850 037250 000002 RTI
4851 037252 104401 053607 1%: TYPE L HUNS :TYPE VALUE
4852 037256 000002 RTI
4853 :SUBROUTINE TO SENSE THE "WFTEST'' FLAG AND USE WIDE/NARROW ERROR TOLERANCES
4854 037260 012701 037644 WFADJ: MOV ALIMITS R ;SUBROUTINE TO SET LIMITS
4855 037264 005021 3%: (LR (R1)+ :CLEAR THE BUFFER
4856 037266 022701 037746 CMP #LIMITE R ;TEST IF AT END OF ALL THE BUFFER
4857 037272 001374 BNE 3s :BR IF NOT
L858 037274 012701 037644 MOV #LIMITS,RT ;RELOAD BUFFER POINTER
4859 037300 005737 001602 TST WFTEST ;RUNNING ON TESTER ?
4860 0373046 100403 BM] 1% ::YES
4861 037306 012702 037750 MOV #VARLT1,R2 JWFTEST NOT MINUS, USE NORMAL LIMITS
4862 037312 000402 BR 2% 23
4,863 037314 012702 040012 1%: MOV #VARLTZ2,R2 SWFTEST MINUS, USE OPTION AREA LIMITS
4864 037320 012221 2%: MOV (R2)+,(R1)+ JSET UP LIMITS
4865 037322 022701 037706 CMpP #LIMITM, R JTEST IF END OF 1ST PART
4866 037326 001374 BNE 23 ;:BR IF NOT
4867 037330 032737 040000 001602 WFADJO: BIT MBIT14 WFTEST JTEST IF INCOMMING TESTS OF MNCTP
4868 037336 001403 BEQ 18 *BR IF NOT
4869 037340 012702 040114 MOV #VARLT3 ,R2 ;LOAD INCOMMING MNCTP LIMIT POINTER
4870 037344 000402 BR 2%
4871 037346 012702 040054 1%: MOV #VARLTSG R ;LOAD NORMAL MNCTP LIMIT POINTER
(872 037352 012221 2%: MOV (R2)+,(R1)+ ;LOAD A VALUE INTO TABLE
4873 037354 022701 037746 cMP #LIMITE R ;TEST IF END
4874 037360 001374 BNE 23 :BR IF NOT
28;2 037362 000207 RTS PC
4877 037364 000000 vO: 0 ; TOLERANCE VALUES FOR FUNCTIONAL TESTS
4878 037366 000002 ve: 2
4879 037370 000012 v10: 10.
4,880 037372 000012 vi2: 12
4881 037374 000062 v50D: 50.
4882 037376 000144 vi00D: 100.
4883 037400 000326 v326: 326
4884 037402 000270 K270: 270
4885 037404 000516 K516: 516
4886 037406 000275 K275: 275
(887 037410 000072 K72: 72
4888 037412 000152 K152: 152

4889 (037414 000400 K400: 400
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4891
48972
4893
«894
4B9S
4896
4897
4898
4,899
4900
4901

4902
4903
4904
4905
4906
4907
4908
4909
4910
4911

(912
4913
4914
4915
4916
4917
4918
4919
4920
4921

4922
4927
4924
4925
4926
4927
4928
4929
4930
49

4932

PN

037416
037420
037422
037424
037426
037430
037432
037434
037436
037440
037462
037444
037446
037450
037452
037454

037456
037460
037462
037464
037466
037470
037472
037474
037476
037500
037502
037504
037506
037510
037512
037514
037516
037520

002400
002400
003156
003632

024302
037410
035654
037402
044500
037412
117156
037404
110622
037404
053441
037412
012224
037406
163621
037414
(00000
000000

MACY11 30G(1063)
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;LIST OF OFFSET TOLERANCES FOR EACH GAIN/TC TYPE FOR THE MNCTP OFFSET TEST
;FORMAT OF THE EXPECTED VALUE IS XXXX.X AND THE TOLERANCES v.Y

TPOFQO0: 60
TPOFO1: 60
TPOFO2: 134
TPOFQ3: 134
TOPOF04: 260
TPOFQS: 260
TPOFQ6: 272
TPOFO7: 405
TPOF10: 331
TPOF11: 331
TPOF12: 1127
TPOF13: 1120
TPOF14: 2400
TPOF15: 2400
TPOF16: 3156
TPOF17: 3632

;TABLE OF EXPECTED VALUES FOR THE MNCTP TESTS
sHIGH & BITS ARE THE GAIN/TP TYPE AND LOW 12 BITS ARE THE EXPECTED VALUE
SECOND WORD IS THE ADDRESS OF THE TOLERANCE FOR THAT GAIN/T(C TYPE

TPVALS: 024302

;CHAN A

: CHANNEL A TOLERANCE

;CHAN B

; CHANNEL B TOLERANCE

;CHAN C
; CHANNEL
:CHAN D
: CHANNEL
:CHAN E
: CHANNEL
;CHAN F
; CHANNEL
;CHAN G
; CHANNEL
;CHAN H
; CHANNEL

C

D
E
F
6
H

TOLERANCE
TOLERANCE
TOLERANCE
TOLERANCE
TOLERANCE
TOLERANCE

SEQ 0136
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(VMNAC P11 10=-9u0L =81 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED S€EQ 0137
4934
4975 :TABLE OF EXPECTED CONVERTED VALUES FOR THE MNCTP OFFSET TEST
4936 IN THE FORMAT 4000.0
«737 03722 040000 TPOFFK 40000 :GAIN-~TYPE REGISTER = 00
4938 037524 037770 37770
4939 037526 040130 40130
4940 037530 040130 40130
4941 037532 040330 40330
49%¢ 037534 040330 40330
4943 037536 040420 40420
4944 037540 040477 40477
4945 037542 040000 40000 ;GAIN-TYPE REGISTER = 10
4946 037544 037770 37770
4947 037546 040560 40560
4948 037550 040540 40540
4949 037552 041510 41510
4950 037554 041520 41520
(951 037556 042100 42100
232% 037560 042370 i 42370  :GAIN-TYPE REGISTER = 17
4954 . ABLE OF TOLERANCES FOR THE ABOVE LISTED CONVERTED VALUES OF THE MNCTP
4955 IN THE FORMAT 00.1
4956 037562 037416 TPOFFS TPOFOO0 :GAIN-TYPE REGISTER = 00
4957 037564 037420 TPOF 01
4958 037566 037422 TPOFOQ2
4959 (037570 037424 TPOFQ3
4960 037572 037426 TPOF 04
4961 037574 037430 TPOFO05
4962 037576 037432 TPOF 06 '
4963 037600 037434 TPOFOQ?
4964 037602 037436 TPOF10 :GAIN-TYPE REGISTER = 10
4965 037604 037440 TPOF 11
4966 037606 037442 TPOF12
4967 037610 037444 TPOF13
4968 037612 037446 TPOF 14
4969 037614 037450 TPOF15
4970 037616 037452 TPOF 16
4971 037620 037454 TPOF17 :GAIN-TYPE RECISTER = 17

4972
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4974
(975
4976
6977
L9978
4979
4980
4981

4982
4983
4984
4985
4986
4,987
4988
4989
4990
$991

4992
4993
4994
4995
£996
4997
4998
(999
5000
5001

5002
5003
5004
5005

5006
5007
5008
5009
5010
5011

5012
5013
5014
5015
5016
5017
5018
5019
5020
5021

5022

PN

037622
037624

037636
037640
037642

037644
037644
037646
037650
037652
037654
037656

037706

037706
037710
037712
037714
037716
037720
037722
037724
037726
037730
037732
037734
037736
037740
037742
037744
037746

10-JUL-81 14:30

005560

000050
000310
000074

007175

000000
124000

MACY11 30G(1063)
DETERMINE IF MORE MNCAD'S TO BE TESTED

;*VOLTAGE TABLE OF EXPE’TEg VALUES (SINGLE ENDED) <TEST MODULE>

I n
10-JUL-81 14:41 PAGE 78

2 VOLTS <(H10, 20, 30 ETC>

'-2 2 VOLTS
;+1.1 VOLTS
--1 1 vOLTS
-+4 & VOLTS <CH14, 24, 34 ETC>
i~4.4 VOLTS
+3 3 VOLTS
:=3.3 VOLTS <CH17, 27, 37 ETC>

ZEND INDICATOR

;TABLE OF LIMITS FOR THE MNCAD, MNCAM AND MNCAG (LOCATIONS MODIFIED BY PROGRAM)

VTABLE: 5560
2220
4670
3110
7340
0440
6450
1330
BIT1S
LIMITS:
VNR: 40.
VNP : 200.
VNRAGO: 60.
VNPAGO: 175.
VNRAG1: 75.
VNPAG1: 225.
VRAGZ2A: 0
VRAGZB: 0
VPAG2A: 0
VPAGZ2B: 0
VRAG3A: 0
VRAG3B: 0
VPAG3A: 0
VPAG3B: 0
VCM: 3
VSET: 100.
VLIN: 125.
LIMITM:
SLIMITS F
VRTPOA. 0
VRTPOB: 124000
VPTPOA: 2
VPTPOB: O
VRTP1A: 0
VRTP1B: 151000
VPTP1A: 2
VPTP1B: 100000
VRTP2A: 1
VRTP2B: 0
VPTP2A: 3
VPTP2B: 0
VRTP3A: 1
VRTP38: 051000
VPTP3A: 4
VPTP3B: 0
LIMITE: O

;.83 LSB’

;2.5
;1.0
;3.0
;1.3
;4.0

;RMS NOISE TEST LIMITS FOR MNCAD-MNCAM (HANNELS

JPEAK NOISE TEST LIMITS FOR MNCAD-MNCAM CHANNELS

JRMS NOISE TEST LIMIT FOR .5 MNCAG CHANNELS

JPEAK NOISE TEST LIMIT FOR .5 MNCAG CHANNELS

JRMS NOISE TEST LIMIT FOR 5. MNCAG CHANNELS

JPEAK NOISE TEST LIMIT FOR 5. MNCAG CHANNELS

;MSW OF RMS NOISE TEST LIMIT FOR 50. MNLAG CHANNELS
;LSW OF RMS NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
;MSW OF PEAK NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
;LSW OF PEAK NOISE TEST LIMIT FOR 50. MNCAG CHANNELS
;MSW OF RMS NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
;LSW OF RMS NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
JMSW OF PEAK NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
;LSW OF PEAK NOISE TEST LIMIT FOR 500. MNCAG CHANNELS
;COMMON MODE TEST LIMIT FOR MNCAG CHANNELS

;SETTLING TEST LIMIT FOR MNCAD-MNCAM (HANNELS
:RELATIVE ACCURACY TEST LIMIT

OR THE MNg;P ggDULE (LOCATIONS MODIFIED BY PROGRAM)
M L

;2

:MSW OF RMS VALUE FOR TP TYPE = 00
;LSW OF RMS VALUE FOR TP TYPE = 00
MSU OF PEAK VALUE FOR TP TYPE = Q0

LSW OF PEAK VALUE FOR TP TYPE = 00

;MSW OF RMS VALUE FOR TP TYPE O
;LSW OF RMS VALUE FOR TP TYPE = 01
:MSW OF PEAK VALUE FOR TP TYPE
;LSW OF PEAK VALUE FOR TP TYPE
;MSW OF RMS VALUE FOR TP TYPE = 1
;LSW OF RMS VALUE FOR TP TYPE = 1
;MSW OF PEAK VALUE FOR TP TYPE = 10
;LSW OF PEAK VALUE FOR TP TYPE = 10
;MSW OF RMS VALUE FOR TP TYPE = 1
;LSW OF RMS VALUE FOR TP TYPE = 1
;MSW OF PEAK VALUE FOR TP TYPE = 11
;LSW OF PEAK VALUJE FOR TP TYPE - M

nwu

SEQ 0138
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CVMNAC.P11 10-JuL-81 14:30 DETERMINE IF MORE MNCAD'S TO BE TESTED SEQ 0139
5024 ;LIMITS FOR MNCAD, MNCAM AND MNCAG WITHOUT THE TESTER
5025 037750 000050 VARLT1: 40, ;.6 LSB, NORMAL LIMITS FOR SYSTEM
5026 037752 000310 200. ;2 LSB, INTEGRATION AND FIELD USE ON SPEC TESTS
5027 037754 000074 60. ;0.60 ;RMS VALUE FOR .5
5028 037756 000257 175. ;1.75  ;PEAK VALUE FOR .5
5029 037760 000113 75. ;0.75  ;RMS VALUE FOR 5.

5030 037762 000341 225 ;2.25  ;PEAK VALUE FOR 5.

5031 037764 000001 1 :1.33  ;MSW OF RMS VALUE FOR 50.
5032 037766 052173 052173 ;LSW OF RMS VALUE FOR 50.
5033 037770 000004 4 ;4.00 ;MSW OF PEAK VALUE FOR 50.
5034 037772 000000 0 ;LSW OF PEAK VALUE FOR 50.
5035 037774 000004 4 ;4.00 ;MSW OF RMS VALUE FOR 500.
5036 037776 0 ;LSW OF RMS VALUE FOR 500.
5037 040000 000014 12. :12.00 ;MSW OF PEAK VALUE FOR 500.
5038 0400C2 000000 0 ;LSW OF PEAK VALUE FOR 500.
5039 040004 000004 4 ;0.04  ;COMMON MODE VALUE

5040 040006 000144 100. ;1 LSB

282} 040010 000175 125. :1.25 LSB

5063 SLIMITS FOR MNCAD, MNACM AND MNCAG WITH THE TESTER
5044 040012 000041 VARLTZ2: 33. ;.33 LSB RMS NOISE LIMIT
5045 040014 000226 150. ;1.5 LSB PEAK NOISE LIMIT
5046 040016 000062 50. ;0.50  ;RMS VALUE FOR .5

5047 040020 000226 150. :1.50 ;PEAK VALUE FOR .5

5048 040022 000074 60. :0.60 ;RMS VALUE FOR 5.

5049 040024 000257 175. ;1.75  ;PEAK VALUE FOR 5.

5050 040026 000001 1.15  ;MSW OF RMS VALUE FOR 50.
5051 040030 023146 023146 ;LSW OF RMS VALUE FOR 50.
5052 040032 000003 3 ;3.50 ;MSW OF PEAK VALUE FOR 50.
5053 040034 100000 100000 ;LSW OF PEAK VALUE FOR 50.
5054 040036 000003 3 :3.66  ;MSW OF RMS VALUE FOR 500.
5055 040040 124366 - 124366 ;:LSW OF RMS VALUE FOR 500.
5056 040042 000013 11. ;11.0  ;MSW OF PEAK VALUE FOR 500.
5057 040044 000000 0 :LSW OF PEAK VALUE FOR 500.
5058 040046 000003 3 ;0.03  ;COMMON MODE VALUE

5059 040050 000132 90. ;.9 LSB INTER-CHANNEL SETTLING LIMIT

5060 040052 000144 100. ;1 LSB RELATIVE ACCURACY ERROR LIMIT
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5063
5

5066

P11

040054
040056
0060

040112

040114

040136
040140
040142
040144
040146
040150
040152

000001
124000

100000

000000
124000

K 11
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DETERMINE IF MORE MNCAD'S TO BE TESTED

SLIMITS FOR THE MNCTP NORMAL TEST

VARLT4 : ;1.67  ;MSW OF RMS VALUE FOR TP TYPE = 00
124000 :LSW OF RMS VALUE FOR TP TYPE = 00
3 ;3.5 :MSW OF PEAK VALUE FOR TP TYPE = 00
100000 ;LSW OF PEAK VALUE FOR TP TYPE = 00
2 ;2.5 ;MSW OF RMS VALUE FOR TP TYPE = 01
100000 ;LSW OF RMS VALUE FOR TP TYPE = 01
4 ;6.5 ;MSW OF PEAK VALUE FOR TP TYPE = Q1
100000 ;LSW OF PEAK VALUF FOR TP TYPE = O1
3 ;3. ;MSW OF RMS VALUE FOR TP TYPE = 10
0 ;LSW OF RMS VALUE FOR TP TYPE = 10
5 ;5.5 ;MSW OF PEAK VALUE FOR TP TYPE = 10
100000 ;LSW OF PEAK VALUE FOR TP TYPE - 10
3 ;3.5 ;MSW OF RMS VALUE FOR TP TYPE = 11
100000 ;LSW OF RMS VALUE FOR TP TYPE = 11
6 ;6.5 ;MW OF PEAK VALUE FOR TP TYPE = 11
100000 ;LSW OF PEAK VALUE FOR TP TYPE = 11

JLIMITS FOR INCOMMING TESTING OF MNCTP

VARLT3: O ;.67 MSW OF RMS VALUE FOR TP TYPE - 00
124000 :LSW OF RMS VALUE FOR TP TYPE = 00
2 ;2.LSB  :MSW OF PEAK VALUE FOR TP TYPE - 00
0 ;LSW OF PEAK VALUE FOR TP TYPE - 00
0 ..83 :MSW OF RMS VALUE FOR TP TYPE = 01
151000 :LSW OF RMS VALUS FOR TP TYPE = 01
2 ;2.5 JMSW OF PEAK VALUE FOR TP TYPE 01
100000 ;LSW OF PEAK VALUE FOR TP TYPE - 01
1 ;1.LSB  ;MSW OF RMS VALUE FOR TP TYPE - 10
0 ;LSW OF RMS VALUE FOR TP TYPE - 10
3 :3.LS8 ;MSW OF PEAK VALUE FOR TP TYPE = 10
0 :LSW OF PEAK VALUE FOR TP TYPE = 10
1 :1.33  ;MSW OF RMS VALUE FOR TP TYPE = 11
051000 ;LSW OF RMS VALUE FOR TP TYPE = 11
4 :4.LSB :MSW OF PEAK VALUE FOR TP TYPE - 11
0 ;LSW OF PEAK VALUE FOR TP TYPE = 11

SEQ 0140
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040154 $E0P:
040154 000240

040156 005037 001102

040162 005037 001160

040166 005237 001176

0460172 042737 100000 001176
040200 005327

040214 104401 040261
040220 013746 001176

040226 104401 040256

0640246 000240
040250 000240

040266 050040 051501 020123

B R R e T Y P e G G SR SESGEY ST 1N B g g gl i SN NS 0 e S SN

o

040304 005737 001112

040312 104401 050555
001112

040324 005737 001552

040332 104401 050604
001616

040344 104401 001165 1$:
040352 001666 AGTST:

(O LV, TV LV, LU LV, LV LV LV, IV LV, LV, TV, AV,
— d b d cd e e aad d d b e aad D SN N NN N SN SN AN AN SN s N N N N L L S P e o P N P e o e
S W20 00 N
(=] (=]
W (V]
-
& N
o o
— —
t#‘ W
~
£H H
o o

040202 000001 $EOPCT:

040210 000001 $ENDCT:

040232 013700 000042 $GETL2-

040242 004710 $ENDAD :

040252 $DOAGN:
040252 000137

040254 040276 $RTNAD :
040256 377 377 000 SENULL :

040261 015 042412 042116 $ENDMG:

040276 052777 000100 140640 EXTMSG:

L N
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END OF PASS ROUTINE

END OF PASS ROUTINE

NOP
CL.R
CLR
INC
BIC
DEC
.WORD
BGT
Mov
.WORD
$EOPCT
TYPE
MoV
TYPDS
TYPE
Mov
BEQ
RESET
JSR
NOP
NOP
NOP

JMP
.WORD
.BYTE
ASCIZ

BIS
TST
BEQ
TYPE

MOV
TYPDS
TST
BEQ
TYPE
MoV
TYPBN
TYPE,
JMP
BEGIN

.'"tttttt!titt‘ttiiii'l'ttttiiiitiltttt'ttitttttttttttttttttt‘t.tt

;*INCREMENT THE PASS NUMBER ($PASS)

;*TYPE "END PASS #XXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
s*IF THERES A MONITOR GO TO IT

;*IF THERE ISN'T JUMP TO EXTMSG

$TSTNM ;;ZERO THE TEST NUMBER

$TIMES ;. IERO THE NUMBER OF ITERATIONS
$PASS :: INCREMENT THE PASS NUMBER
#100000,$PASS ;:DON'T ALLOW A NEG. NUMBER
%PC)+ ;.LOOP?
$DOAGN ;s YES
%PC)+.3(PC)+ ;;RESTORE COUNTER
. SENDMG ::TYPE "END PASS #°'
$PASS,-(SP) ;. SAVE $PASS FOR TYPEOUT

;G0 TYPE=--DECIMAL ASCII WITH SIGN
LBENULL ;;TYPE A NULL CHARACTER
a#é2 R0 ;+GET MONITOR ADDRESS
$DOAGN :;BRANCH IF NO MONITOR

;. CLEAR THE WORLD
PC., (RO) ::G0 TO MONITOR

; :SAVE ROOM

::FOR

JCACTN
a(PC)+ ; sRETURN
EXTMSG

-1,-1.0 ::NULL CHARACTER STRING
<18><12>/END PASS #/

HBIT6,I$TKS ;JENABLE KRB INTR,
$ERTTL ;ANY ERRORS
13 ;B8R IF NOT
LERRTOT ;JTYPE TOTAL ERROR COUNT PRIMER
$ERTTL,~(SP) JGET VALUE

JREPORT IT
NMBEXT ;TEST IF MULTIPLE
1% ;BR IF NOT
. MESGD ;TYPE BAD UNIT PRIMER
BADUNT ,~(SP)

JREPORT 1 + 0'S
$CRLF JENSURE FRESH LINE
a(PC)+ JRETURN

SEQ 0141
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CVMNAC.PIN 10-JUL-81 14:30 END OF PASS ROUTINE SEQ@ 0142

L ¢

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

. %

;*THE TRAP CAT(CHER IS SET UP FOR

Iw .WORD .42

M JSR PC,RO

X

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

;*AND ''4700°" AS NEW STATUS.

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

(V]

-

.
.

.

—d e b b

NINONVNOINNININONY — - 2

PNV IV IV IV IV IVIVIVIVY
> WIN NN

0403546 011637 040634 IOTRD: MOV (SP) ,TRTO ;GET WHERE WE CAME TO.

040360 162737 000004 040634 suB #4,TRTO ;FORM READ ADDR.

040366 023727 040634 001000 cMP TRTO,41000 ;DID TRAP FROM LESS THAN ADDR. 1000?

040374 003402 BLE 2% ;NO-CONTINUE.

040376 000000 1%: HALT ;A BUSS ERROR TIME OUT TRAP BROUGHT US HERE.
;ADDRESS CONTAINED IN TRTO.

040400 000776 BR 1% JDON'T ALLOW CONTINUE.

040402 016637 000004 040636 28%: MOV 4 (SP) ,TRFRO ;GET TRAPPED FROM ADDR.

040410 122737 000021 001102 (MPB #21,8TSTANM sLESS THAN INTERRUPT TESTS?

040416 003402 BLE 3% ;NO MUST BE WRONG VECTOR.
/1711777777777 7/77777777777777777777777/77777777777/777777777/7777777777
040420 104003 ERROR 3 JERROR! ILLEGAL INTERRUPT OR
JINTERRUPT TO WRONG VECTOR.
;IF TEST NO. IS LESS THAN 10,1TS
JLIKELY(BUT NO EXCLUSIVELY)TO BE A
;DEVICE OTHER THAN THE DEVICE UNDER TEST.
:1F THE INTER UPT OCCURED
;DURING AN IN:ERRUPT TEST, I'D
. :SUSPECT A PROBLEM WITH THE DEVICE UNDER TEST.
;IF THE ADDRESS THE INTERRUPT
;VECTORED TO IS WITHIN THE RANGE OF
;VECTORS ASSIGNED TO THE DEVICE.
JTHEN [°'D SUSPECT THE DEVICE
sINTERRUPTD ILLEGALLY.
:1F 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
;VECTOR ON THE BUS DURING THE INTERRUPT
;PROCESS.
. NOTE :
:FOR THIS ERROR ~ DON'T USE
; "LOOP ON ERROR'' OPTION.
;ALSO EXPECT THAT THE INTERRUPT TEST TO
:WILL REPOT THAT THE DEVICE DIDN'T

b e b = mh md md ed ed b e md d D ed ed D b D ed b d e b e d e b b d o D b b ) b

(W IV IV, IV, IV FoR 2P 2l oF 3 ol ¥ oW o S PI TP IT0N]

VAN A NN VNN DA NTANNA NN N NN NN NN A NTAAIATUIIN
—

AN

D00~

—p md e ol wed mnd wad b mad i
NP0
:EChogLughnghnhrdC>
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CVMNAC P11 10=-JuL-81 14:30 END OF PASS ROUTINE SEQ 0143
5172 s INTERRUPT.
5173 sFOLLOW THE RECOMMENDED PROCEEDURE
5174 ; IN THF DOCUMENT (ON THIS DIAGNOSTIC)
2};2 ;FOR LOOPING ON TEST.
5177 \ /1111117711 777777777777777777777777770777/777/77777777777777777777777
5178 040422 " 000002 RTI
5179 040426 022626 3%: MP (SP)+,(SP)+ ;POP OFF JSR TRAP
5180 040426 022626 cMP (SP)+,(SP)+ ;POP OFF WRONG INTR.
5181 040430 005737 001176 TST $PASS ;IS THIS THE FIRST PASS?
5182 060434 001025 BNE 4% ::NO, DON'T REPORT
5183 040436 104401 043454 TYPE . VTMSG ;TYPE "EXPECTED INTR. AT *'
5184 040442 004737 055712 JSR PC,WHICHU ;DETERMINE THE UNIT #
5185 040446 013746 001202 MOV SUNIT,~(SP)
5186 040452 104405 TYPDS
5187 040454 104401 043500 TYPE ,VTMSG3 JREPORT INTR. TO
5188 040460 013746 001464 MOV VECTOR,-(SP) ;:SAVE VECTOR FOR TYPEOUT
(1) 040464 104403 TYPQOS ;.60 TYPE--OCTAL ASCI!
(1) 040466 003 BYTE 3 ;o TYPE 3 DIGIT(S)
(1) 040467 001 .BYTE 1 ;. TYPE LEADING ZEROS
5189 040470 104401 043531 TYPE ,VIMSG1 sTYPE ** RECEIVED INTR. AT *'
5190 040474 013746 040634 MoV TRTO,=(SP) ;;SAVE TRTO FOR TYPEOUT
(1) 040500 104403 TYPQS ::GO TYPE--OCTAL ASCII
(1) 040502 003 .BYTE 3 ::TYPE 3 DIGIT(S)
(1) 040503 o BYTE 1 ;. TYPE LEADING ZEROS
5191 040504 104401 043561 TYPE .VIMSG2 ;TYPE "RESTARTING TEST''
5192 040510 013777 001466 140746 4%: MoV VECTR1,aVECTOR
5193 040516 013777 001472 140744 MOV VECTR3,aVECTR2
5194 040524 012777 004700 140734 Mov #4700,aVECTR]
5195 040532 012777 004700 140732 Mov #4700,aVECTR3
5196 040540 013737 040634 001464 MoV TRTO,VECTOR
5197 (40546 042737 000003 001464 BIC #3,VECTOR
5198 040554 013737 001464 001466 Mov VECTOR,VECTR1
5199 040562 062737 000002 001466 ADD #2 ,VECTR] ’
5200 040570 013737 001464 001470 MoV VECTOR,VECTR2
5201 (40576 062737 000004 001470 ADD #4 ,VECTRZ
5202 040604 013737 001470 001472 Mov VECTR2,VECTR3
5203 040612 062737 000002 001472 ADD #2 ,VECTR3
5204 040620 005077 140632 CLR aSTREG
5205 040624 005777 140632 TST QADBUF F JREAD A/D BUFFER TO CLEAR DONE FLAG
5206 040630 (C00177 140252 JMP a$LPADR ;START TEST OVER AGAIN. \
5207 040634 000000 TRTO: .WORD O ;CONTAINS ADDR. WE TRAPPED OR INTERRUPTED TO.

5208 040636 000000 TRFRO: .WORD O ;CONTAINS ADDR. WE TRAPPED OR INTR. FROM. ,
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047516

200
047600
047200

040

047040
0643200
042520
020117

052105

044517
052101
040522
047115
044440
044440
052122
047111
051511
052124
052124
042101
050124
044124
020101
020101
046440
044124
041516
044124

040

047516
045503
046440
047101
047516
051440
051440
040505

046440
046107

046440

.SBTTL

NONCIS:

ERIEE:

NOTSIE:
NOLSTN:

SCHAN:
ECHAN:

NOIMSG: .
SETMSG: .
SETTPM: .

OFSET:

SETPMS: .
DWRFAD: .
DWRFAM: .
DWRFAG: .
DWRFTP: .
ASKAMB: .
NOTPOF : .
DWRMAP: .

MINUS:
QUEST:
MDASH:

IDONTK :
WOWAGS :
RMPTXT: .

LEDON:

LEDOFF :
PUSHAG:
AGTASW: .
SCLOCK:

MSE :
MDIF:
MPRMP :
MTCMP:

vrnsa12
VTIMSG2:

TCHAN:
YESNO -
TSTAD:

TSTADM:

TSTAG:

SADTST:
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.NLIST
LASCI2Z
.ASCI]
.ASCIZ
.ASCIZ
LASCII
.ASCIZ
LASCIZ
.ASCIZ

.ASC1Z
ASCIZ

.ASCIZ

ASCI] MESSAGES
BEX

/NO NOJISE DETECTED /

<200><200>/FATAL [EEE BUS ERROR DETECTED/
<200>/0PERATION ABORTED/<200>

<200>\NC MNCTP TESTER OR JEEE INTERFACE DETECTED\<200>
<200>\NO ]EEE DVM DETECTED =~ IS DVM POWER ON ?\<200>

\ 1S DVM CABLE CONNECTED ? - IS DVM AT ADDRESS #2 ?\<200>
<200>\STARTING ON CHANNEL (8) =\

<200>\ENDING ON CHANNEL (8) = \

<15><12>/NOISE TEST ON UNIT # /

<15><12>/SETTLING TEST ON MNCAD UNIT # /
<200>/SETTLING TEST ON MNCTP/<200>

<200>/MNCAD OFFSET TEST ON UNIT # /

<200>/MNCTP OFFSET TEST /<200>

\IS THE MNCAD (A/D) TEST MODULE CONNECTED ? \

\IS A MNCAM (MUX) TEST MODULE CONNECTED ? \

\IS A MNCAG (PREAMP) TEST MODULE CONNECTED ? \

\IS A MNCTP (TC AMP) TEST MODULE CONNECTED ? \

\IS THE MNCTP (TC AMP) AT AMBIENT (25C) TEMPERATURE ? \
\ MNCTP OFFSET TEST WILL NOT BE EXECUTED \<200>

\IS THE CONSOLE TERMINAL A VTS55 OR VT105 ? \

55.0
40,77,40,0
/ =/

SEQ 0144

<200>\UNKNOWN TYPE OF CHANNEL DETECTED - CHECK MNCAG FRONT PANEL SWITCHE

<200>\CHECK SYSTEM CONFIGURATION - TOO MANY MNCAG DETECTED\<200>

<200>\IF MNCAG CHANNEL - SET MNCAG-TA SWITCH #1, 2, 3 AND & TO POSITION

<200>\" AND FRONT PANEL SWITCHES TO 'V’ AND “*100/10"POSITIONS\

<200>\IF NOT, ENSURE %L'ECTED CHANNEL S HAVE THE TEST RAMP CONNECTED\<200

<200>\LED SHOULD BE °
<200>\LED SHOULD BE 'OFF'"\
§§08>\PLEASE DEPRESS MNCAG-TA SWITCH #\

\IS A MNCKW (CLOCK) IN THE SYSTEM ? \
/ SINGLE ENDED/<15><12>

/ DIFFERENTIAL/<15><12>

/ PREAMP/<15><12>

/ TC AMP/<I5><12>

\DESIRED ''GAIN OR TC TYPE'' REGISTER VALUE TO BE LOADED (0-17) ? \

<200>\USING CHANNEL # ? \

<200>\EXPECTED 'GAIN OR TC TYPE'' REGISTER VALUE TO BE READ BACK (0-17) ?

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

;202>>!‘NCAD (A/D) VECTOR ADDRESS <\

> 7

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

<15><12>/EXPECTED INTERRUPT AT /

/ RECEIVED INTERRUPT AT /

<200>/PLEASE CHECK VECTOR SWITCHES/

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

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

<200>/TESTING MNCAG/<200> N
#SET MNCAD (A/D) FRONT PANEL SWITCHES TO “‘TEST ‘#<15><12>
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5266 044072 042522 0201246 046101 SAGTST: _ASCIZ #SET ALL MNCAG (PREAMP) RANGE SWITCHES TO THE ‘P’ POSITION#<200>
5267 044165 015 051412 052105 SDSE: LASCIZ  <15><12>\SET MNCAD-TA SWITCH TO SINGLE ENDED\<15><12>
5268 044235 015 051412 052105 SDDIF: .ASCIZ <15><12>\SET MNCAD-TA SWITCH TO DIFFERENTIAL\<15><12>
5269 044305 200 042523 020124 SDMSE: .ASCIZ <200>\SET MNCAM-TA SWITCH TO SINGLE ENDED\<200>
5270 044353 200 042523 020124 SDMDIF: _ASCIZ <200>\SET MNCAM-TA SWITCH TO DIFFERENTIAL\<200>
5271 044421 015 050012 042522 EXTST: L.ASCIZ <15><12>\PRESS EXTERNAL START ON MNCAD-TA (A/D) ON UNIT #\
5272 044504 005015 030453 036465 TP15:  _ASCIZ <15><12>/+15=/

5273 044513 015 026412 032461 TMI15: LASCIZ  <15><12>/-15=/

5274 044522 053040 046117 051524 VOLTS: L.ASCIZ / VOLTS/

5275 044531 123 052105 046440 SCM: .ASCIZ /SET MNCAG (PREAMP) MODE SWITCH TO 'MA'Y, /

5276 044602 042523 020124 047115 SRM: LASCIZ /SET MNCAG (PREAMP) MODE SWITCH TO ‘X', /

5277 044652 042523 020124 047115 SWM: LASCIZ /SET MNCAG (PREAMP) MODE SWITCH TO "V'', /

5278 0464722 047600 020116 044103 (HAPO": .ASCIZ <200>/0N CHANNEL '‘A’'‘ - /

5279 044745 200 0647117 061440 C(HBPOS: .ASCIZ <200>/0N CHANNEL ‘B'' - /

5280 044770 047600 020116 044103 C(HCPOS: .ASCIZ <200>/0N CHANNEL ''C’' - /

5281 045013 200 047117 041440 CHDPOS: .ASCIZ <200>/0ON CHANNEL ‘D'' - /

5282 045036 051600 052105 040440 TXTP2: _ASCIZ <200>/SET ALL (PREAMP) TEST MODULE CHANNEL SWITCHES TO POSITION 2/<200>
5283 045134 051600 052105 040640 TXTP3: _ASCIZ <200>/SET ALL (PREAMP) TEST MODULE CHANNEL SWITCHES TO POSITION 3/<200>
5284 045232 040507 047111 052040 GHLF: LASCIZ \GAIN TO 100/10\<15><12>

5285 045253 123 052105 043440 GAINS: .ASCIZ \SET GAIN TO 10/1\<15><12>

5286 045276 042523 0201246 040507 GAINSO: .ASCIZ \SET GAIN TO 1/.1\<15><12>

5287 045321 123 052105 043440 GAINSM: _ASCIZ \SET GAIN TO .1/.01\<15><12>

5288 045346 052600 044523 043516 GANPS: .ASCIZ <200>/USING A MNCAG GAIN OF .5/<200>

5289 045401 200 051525 047111 GANSP: .ASCIZ <200>/USING A MNCAG GAIN OF 5./<200>

5290 045434 052600 044523 043516 GANSD: ASCIZ <200>/''SING A MNCAG GAIN OF 50./<200>

5291 045470 052600 044523 043516 GANST: _ASCIZ <200>/USING A MNCAG GAIN OF 500./<200>

5292 045525 200 051525 047111 TPGNOO: .ASCIZ <200>/USING A MNCTP GAIN-TYPE = 00/<200>
5293 045564 052600 044523 043516 TPGNO1: .ASCIZ <200>/USING A MNCTP GAIN-TYPE = 01/<200>
5294 045623 200 051525 047111 TPGN10: .ASCIZ <200>/USING A MNCTP GAIN-TYPE = 10/<200>
5295 045662 052600 044523 043516 TPGN11: _ASCIZ <200>/USING A MNCTP GAIN-TYPE = 11/<200>

5296 045721 200 042523 020124 TPSWOF: _ASCIZ <200>\SET MNCTP-TA SWITCHES TO THE ‘OFF‘’' OR ‘OPEN'' POSITION\<200>
5297 046011 200 042523 020124 TPSWON: .ASCIZ <200>\SET MNCTP-TA SWITCHES TO THE 'ON'' OR '‘SHORTED’’ POSITION\<200>

5298 046103 015 0 EXCNOI: .BYTE_ 15,12

5299 046105 105 041530 051505 LASCIZ \EXCESSIVE NOISE ON CHANNEL CAUSED AN\
5300 046152 015 012 ERDIV: .BYTE 15,12

5301 046154 051101 052171 046510 -ASCIZ /ARITHMETIC ERROR IN DIVISION - PC= /
5302 046220 015 012 ERMUL: .BYTE 15,12

5303 046222 051101 052111 046510 -ASCIZ /ARITHMETIC ERROR IN MULTIPLICATION - PC- /
5304 046274 015 012 EROVF: .BYTE 15,12

5305 046276 051101 052111 046510 .ASCIZ /ARITHMETIC OVERFLOW ERROR - P(= /

5306 046337 015 012 ERSQR: .BYTE 15,12

5307 046341 101 044522 044124 .ASCIZ /ARITHMETIC ERROR IN SQUARE A 32 BIT NUMBER - P(= /
5308 046423 200 042524 052123 ENDTST: .ASCIZ <200>/TEST COMPLETED/<200>

5309 046444 046040 041123 005015 LSBMSG: .ASCIZ / LSB/<15><12>

5310 046453 055 020055 000 DASH:  .ASCIZ /-=/

5311 046457 123 040524 042524 STATE: .ASCIZ /STATE-- WIDTH/<15><12>

5212 046477 103 000110 CH: LASCIZ  /CH/

5313 046502 020040 020040 000 SPACE: .ASCIZ / /

5314 046507 040 051514 020102 LSB: .ASCIZ / LSB ON CH/

53°5 046522 051440 052105 046124 SETCH: .ASCIZ / SETTLING FROM CH/

5316 046544 040440 020124 000 ATMSG: .ASCIZ / AT /

5317 046551 122 051515 020040 RMSNOI: .ASCIZ /RMS NOISE /

5318 046565 120 040505 020113 PKNOI: .ASCIZ /PEAK NOISE /

5319 046601 040 047117 041440 CHAN:  _ASCIZ / ON CHANNEL /

5320 046616 000057 SLASH: .ASCIZ w/#

5321 046620 020040 020040 045517 OkMSG: .ASCIZ / 0K/<15><12>
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ASCI] ME

CCHAN: .ASCIZ
SEL : LASCIZ
XADJ: .ASCII
mMOLSB: .ASCI]
LASCIZ

IGND: .ASCII
CRWR: LASCIZ
IVOLT: .ASCIZ
YADJ: .ASCIZ
POSITV: .ASCIZ
SELGT: .ASCIZ
SELGTA: .ASCII
LASCII

LASCII

LASCII

.ASCIZ

ERMSG: .ASCIZ
SKPMSG: .ASCIZ
COMOD1: .ASCIZ
NARMSG: .ASCIZ
WIDMSG: .ASCIZ
OUTMSG: .ASCIZ
HAFMSG: .ASCIZ
FOUND1: .ASCIZ
FOUND2: .ASCIZ
MSG18: .ASCII
LASCIZ

MSG20: .ASCIZ
MSG16: .ASCII
LASCII

.ASCII

.ASCIZ

MSG21 LASCIZ
LINEA: .ASCIZ
ERRTOT: .ASCIZ
MESGD: .ASCIZ
€2: LASCIZ
C3: .ASCIZ
MOFSET: .ASCIZ
MLSB: LASCIZ
MLSBAT: .ASCIZ
:CODE TO SETUP

BUFF1: .BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

BUFF2: .BYTE

.BYTE

.BYTE

.BYTE
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<15><12>/TYPE IN OCTAL CHANNEL NUMBER AND DEPRESS 'RETURN'': /
<15><12>/TYPE ‘0" FOR CFFSET, ‘'G'' FOR GAIN £ DEPRESS "RETURN'": /
<15><12>/ADJUST RB3/

/ 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 ''(RWR
<15><12>/DEPRESS 'RETUNRN'' WHEN READY/<15><12>

<15><12>/INPUT +5.115 VOLTS ON THE CHANNEL/

;13><12>/ADJUST R84/
+

<200>\SELECT A MNCTP GAIN/TYPE CODE ? \
<200>\TYPE 0 FOR CODE = 0000\

<300>\TYPE 1 FOR CODE = 0001\
<200>\TYPE 2 FOR CODE = 1000\
<200>\TYPE 3 FOR CODE = 1001\

<200>\NUMBER = \

/ **ERROR%x*/<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)#<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>

§1$;§1§E§12>#+1/2 LSBA<15><12><12><12><12><12><12><12><12><12><12><12><1
-1/2L

<15><12>/DIFFERENTIAL LINEARITY ON MNCAD 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 (LSB)/<15>

#£0 172 1 1172 o

/RELATIVE ACCURACY:/<15><12>

/ LSB MAXIMUM AT /

/ :TOTAL ERROR COUNT =

/ :BAD UNITS /
<33><62><33><110><12> :EXIT GRAPH MCDE, HOME AND LINE FEED
<A12»> ;ASCII 1"

<15><12>/0FFSET =/

/ LSB /

/ LSB AT /

BIT MAP VIEWING SCREEN
APH

33,61 : ON

101,61 ;ENABLE HISTOGRAM 0

111,62 :CLEAR DATA + ENABLE VERT LINES
114,41,60 :LOAD VERT LINE CORD

45,63

51,66

55,71

61,74

110,41,40 :LOAD STARTING CORD.

112.0 :LOAD GRAPH 1 COMMAND <DATA TO FOLLOW>
33,61 ;GRAPH ON

101,47 ENABLE GRAPH O AND 1

111,61 ENABLE DISPLAY

104,50,65,44.,62 ;LOAD HORJ]Z CORDINATES
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5378 050724 11C 040 040 BYTE 110,40,40 sLOAD STARTING GRAPH (ORD.

5379 050727 102 000 .BYTE 102,0 ;LOAD GRAPH 0 <DATA TO FOLLOW>

5380 050731 033 061 INITVT: .BYTE 33,61 ;GRAPH ON

5381 050733 101 040 040 BYTE 101,40,40 ;DISABLE SCREEN

5382 050736 111 060 040 BYTE 111,60,40 sSET RECTANGEL ASPECT RATIO

5383 050741 033 062 BYTE 32,62 ;EXIT GRAPH MODE

5384 : BYTE 33,133,77,62,105 JENSURE "ASCII'" <CAUSES HOLD SCREEN ON V155>
5385 050743 033 110 BYTE 33.%'10 JHOME''

5386 050745 033 112 000 .BYTE  33,112,0 ;" 'ERASE SCREEN''

5387 050750 033 110 VTINIT: .BYTE 33,110 ;" HOME" '

5388 050752 033 112 BYTE 33,112 ;"ERASE SCREEN''

5389 050754 033 061 .BYTE 33,61 JENTER GRAPHIC MODE

5390 050756 101 040 BYTE 101,40 ;CLEAR GRAPH DATA

5391 050760 033 062 000 .BYTE  33,62.0 ;EXIT GRAPHIC MODE

5392 050763 200 020114 020075 PRIME1: .ASCII <200>/L - LOGIC TESTS/

5393 051003 200 020127 020075 LASCII  <200>/W = WRAPAROUND ANALOG TESTS/

5394 051037 200 020101 020075 LASCII  <200>/A = AUTO TESTS/

5395 051056 050600 036440 050440 LASCII <200>/Q = QUIET AUTO TESTS/

5396 051103 200 020116 020075 LASCII  <200>/N = NOISE TESTS ON SELECTED CHANNELS/

5397 051150 042200 036440 042040 LASCII <200>/D = DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY/
5398 051231 200 020115 020075 .ASCII <200>/M = COMMON MODE REJECTION TEST FOR MNCAG CHANNELS/
5399 051313 200 020123 020075 LASCII  <200>/S = SETTLING TEST ON SELECTED CHANNELS/

5400 051362 050200 036440 050040 LASCII <200>/P = PRINT CONVERTED ANALOG VALUE LOOP/

5401 051430 041600 036440 0414640 LASCI] <200>/C = CALIBRATION LOOP FOR MNCAD/

5402 051467 200 020106 020075 LASCII <200>/F = FRONT PANEL MODE AND GAIN SWITCH LOOP FOR MNCAG/
56403 051553 200 020124 020075 LASCII  <200>/7 = TEST MODULE VALUE VERIFY LOOP FOR MNCAG/

5404 051627 200 020111 020075 LASCII <200>/1 = INCOMMING INSPECTION TEST FOR MNCTP/

5405 051677 200 020130 020075 LASCII  <200>/X = READ-WRITE GAIN BITS LOOP/

5406 051735 200 020102 020075 LASCII <200>/B = BASE AND VECTOR ADDRESS CHANGES/

5407 052001 200 020107 020075 LASCII <200>/G = GET NEW SWITCH REGISTER VALUE/

5408 052043 200 020110 020075 LASCIZ <200>/H = HELP THE OPERATOR AND RETYPE THIS LIST /

5409 052123 015 012 DOT: BYTE 15,12 '
5410 052125 124 050131 020105 .ASCIZ /TYPE THE ‘‘TEST CHARACTER'' THEN DEPRESS "RETURN KEY'' /
511 052213 115 061516 042101 EMI: .ASCIZ \MNCAD (A/D) STATUS REG. ERROR\

5412 052251 115 041516 042101 EM2: LASCIZ \MNCAD (A/D) FAILED TO INTERRUPT\

5413 052311 115 041516 042101 EM3: LASCIZ \MNCAD (A/D) UNEXPECTED INTERRUPT\

56414 052352 047115 040503 020104 EM&: .ASCIZ M#MNCAD (A/D) ERROR ON A/D CHANNEL#

5415 052413 115 041516 042101 EMS: .ASCIZ \MNCAD (A/D) EXISTING MNCAD NOW FAIL'S TO RESPOND\

5416 052474 047115 040503 020104 EM6: .ASCIZ \MNCAD (A/D) DOES NOT EXIST <BUS ERROR> CHECK ADDRESS SWITCHES\
5417 052572 047111 047503 051122 EM7: LASCIZ \INCORRECT I.D. VALUE\

5418 052617 111 041516 051117 EMI0: LASCIZ \INCORRECT "MNCAG HOLD'® SIGNAL LEVEL\

5419 052663 111 041516 051117 EMI1: LASCIZ \INCORRECT MNCAG FRONT PANEL SWITCH POSITION\

5420 052737 115 041516 043501 EMI2: LASCIZ \MNCAG (PREAMP) GAIN REGISTER IN ERROR\

5421 053005 115 041516 050124 EMI3: LASCIZ \MNCTP (TC AMP) GAIN REGISTER IN ERROR\

5422 053053 042 040507 047111 EMI4: .ASCIZ \''GAIN OR TC TYPE'' REGISTER IN ERROR\

56423 053117 115 041516 050124 EM15: LASCIZ \MNCTP (TC AMP) CHANNEL VALUE IN ERROR\

5424 053165 125 044516 004524 DH1: LASCIZ /UNIT ERRPC  STREG EXPECTED ACTUAL/

5425 053231 125 044516 004524 DH2: LASCIZ /UNIT  ERRPC  STREG  CHANNEL NOMINAL TOL.  ACTUAL/
5426 053315 125 044516 004524 DH3: \ASCIZ /UNIT ERRPC STREG  ACTUAL/

5427 053351 125 044516 004524 DHS: LASCIZ /UNIT  ERRPC  WERE ARE/

5428 053375 125 044516 004524 DH6: LASCIZ /UNIT  ERRPC  STREG/

5429 053416 051105 050122 004503 DH7: .ASCIZ /ERRPC ACTUAL EXPECT OR OR/

5430 053454 047125 052111 042411 DH12: LASCIZ /UNIT  ERRPC  STREG  CHAN EXPECT ACTUAL/

5631 053520 047125 052111 042411 DHIS: ASCIZ /UNIT ERRPC  STREG CHANNEL TP TYPE NOMINAL TOL.  ACTUAL/

THOUS: .BYTE O
HUNS : BYTE O

W
»
N
Y]
wn
g8
o
o




VMNA=C MNCAD/MNCAM/MNCAG/MNC TP

VMNA(
5434
5635
5436
5437
5438
5639

5640
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001456
000000
001456
001566

001456
001202
001456

022136
000000
001456
001126

001456
001124
000000
000
000
000

ASCII MESSAGES

DECPNT: .BYTE 56
TENS: .BYTE 0
ONES: .BYTE 0.0

.EVEN
.LIST  BEX
DT1: UNITBD,$ERRPC, STREG, $GDDAT, $BDDAT,O
DT2: UN]TBD,$ERRP(,STREG, CHANL , SGUDAT ,SPREAD,$BDDAT, 0
DT3: UNITBD,$ERRPC,STREG, $BDDAT,0
DT5: UNITBD,S$ERRPC,SUNIT TEMP,O
DT6: UNITBD,$ERRP(C,STREG,O

D17: $ERRP(, $BDDAT ,K60,K20,K340,0
pT12: UNITBD,$ERRPC,STREG, CHANL , $GDDAT ,$8DDAT 0

DT15: UNITBD,$ERRP(,STREG, (HANL , TPVAL , $GDDAT, SFREAD, $BDDAT 0

DF1: .BYTe  0,0.0.9.0.0.0.0.0.0

SEG 0148
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053772
053774
053776
054000

054040

054106

054110
054114
054120
054124
054126
054132
054136
054140
054144
054150
054152
054160

054162
054162
054170
054172
054176

054210

000000
000000

000000
000040
054040

005037
012737
013737
012737
012737
005777
012777
000207

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

022737
001004
104401
005726
000451
021627
001021
005077

053772
054000
053774
054110
000200
125046
000100

125032
177600
000003

055260
054040

001674
000007

000176

000040

055254

000023
124730

053774
053776
000050
000062

125036

00114C

053772

TTY INPUT ROUTINE
LSBTTL TTY INPUT ROUTINE

e s £33 38222030 RdaRdRRARRRRlRRRRRRRRRRRRRRRRRRRRRRRSRRRRRERRERSERDE N

.ENABL LSB

STKCNT: .WORD O ;NUMBER OF ]JTEMS IN QUEUE
$TKQIN: .WORD O 2 INPUT POINTER

$TKQOUT: .WORD O 2 ;0UTPUT POINTER

$TKQSRT: .BLKB 32. ::TTY KEYBOARD QUEUE
$TKQEND=,

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

;*«CALL: .

o JSR PC,STKINT

b RE TURN

$TKINT: CLR $TKCNT :;CLEAR COUNT OF ITEMS IN QUEUE
MOV #STKQSRT ,$TKQIN ;:MOVE THE STARTING ADDRESS OF THE
MOV $TKQIN,$TKQOUT ;;QUEUE INTO THE INPUT & OUIPUT POINTERS.
MOV H#STKSRV ,a#TKVEC ;;INITIALIZE THE KEYBOARD VECTOR
MOV #200,a4TKVEC+2 ;.'BR"’ LEVEL 4
TST a$TKB ;:CLEAR DONE FLAG
MOV #100,a8TKS :;ENABLE TTY KEYBOARD INTERRUPT
RTS PC ;;RETURN TO CALLER

;*TK SERVICE ROUTINE

;*THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

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

;«IT IN THE QUEUE.

;*IF THE CHARACTER IS A ''CONTROL-C'' (*C) STKINT IS CALLED AND
;*UPCN RETURN EXIT IS MADE TO THE '‘CONTROL-C'' RESTART ADDRESS (BEGZ2)

$TKSRV: MOVB  a$TKB,-(SP) ;;PICKUP THE CHARACTER
BIC K-C177,(SP) “STRIP THE JUNK
CMP (SP) 4% *31S IT A CONTROL C?
BNE 13 “ BRANCH IF NO
TYPE LSCNTLC SSTYPE A CONTROL-C (*C)
JSR PC,STKINT “2INIT THE KEYBOARD
3 (SP) + *:CLEAN UP STACK
JMP BEG2 ::CONTROL C RESTART

1%: MP (SP) A7 SIS IT A CONTROL G?
BNE 2% ::BRANCH [F NO
CMP #SWREG, SWR 221S SOFT-SWR SELECTED?
BEQ 68 2:GO TO SWR CHANGE

2%:
CMP #32. ,$TKCNT ::1S THE QUEUE FULL?
BNE 33 * BRANCH IF NO
TYPE LSBELL *:RING THE TTY BELL
ST (sP)+ " CLEAN CHARACTER OFF OF STACK
BR 53 VIEXIT

3$: CMP (SP) 423 *3IS IT A CONTROL=-S?
BNE 328 :7BRANCH IF NO
CLR ISTKS " DISABLE TTY KEYBOARD INTERRUPTS

SEQ 0149
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{ VMNA-~
(VMNAC P 10~-JUL-81 14:30 TTY INPUT ROUTINE SEQ Q150

1 054214 00572¢€ TST (SP)+ ¢.CLEAN CHAR OFF STA(K

1 054216 105777 124722 31%: TSTB a8$TKS JIWAIT FOR A CHAR

) 054222 1003 5. BPL 318 ;;LOOP UINTIL ITS THERE
0542246 117746 124716 MOVR Q$TKB, - (SP) ;:GET THE CHARACTER
054230 042716 177600 B8IC I‘C17? (SP) J:MAKE IT 7-BIT ASCII
054234 022627 000021 (MP (SP)+, 221 ._Is IT A CONTROL=-Q?
054240 001366 BNE 318 <BRANCH [F NO
054242 012777 000100 124674 MOV #100,a$TKS ,.REFNABLE TTY KEYBOARD INTERRUPTS
054250 000002 RTI ;sRETURN
054252 005237 053772 32%: INC $TKCNT ;s COUNT THIS CHARACTER
054256 021627 000140 CMP (SP) ,A#140 ..IS IT UPPER CASE?
054262 002405 BLT A ;BRANCH IF YES
054264 021627 000175 CMP (SP) ,#175 S3IS IT A SPECIAL CHAR?
054270 003002 BGT 4% ; ;BRANCH IF YES
054272 042716 000040 BIC #60, (SP) ;2MAKE IT UPPER CASE
054276 112677 177472 4%: MOVB (SP)+,2%$TKQIN JJAND PUT IT IN QUEUE
054302 005237 053774 INC $TKQIN ::UPDATE THE POINTER
054306 023727 053774 054040 (MP $TKQIN,#$TKQEND ;GO OFF THE END?
054314 001003 BNE 5% ;sBRANCH IF NO
054316 012737 054000 053774 MOV ASTKQSRT ,$TKQIN ;.RESET THE POINTER
054324 000002 5%: RTI :RETURN

PR I T T R T L
;*SOF TWARE SWITCH REGISTER CHANGE ROUTINE.

-*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

;*SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP

. *CALL WHEN OPERATING IN TTY INTERRUPT MODE.

054326 022737 000176 001140 $CKSWR: (MP HSWREG, SWR ;1S THE SOFT-SWR SELECTED

054334 001124 BNE 15% ssEXIT IF NOT

054336 105777 124602 TSTB 23 TKS ;:1S A CHAR WAITING?

054342 100121 BPL 15% ;s IF NOT, EXIT

054344 117746 124576 MOvVB d$TKB, - (SP) ;s YES

054350 042716 177600 BIC #~C177,(SP) JIMAKE IT 7-BIT ASCII

054354 021627 000007 CMP (SP) A7 ::1S IT A CONTROL-G?

054360 001300 BNE 2% ::izoNgTiTPUT IT IN THE TTY QUEUE
e X

B 3332882332238 02333228232220380ft002222322RRR002220RtRRERRASEERER ]

*CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
J*ROUTINE OR FROM THE SOF TWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A
. *CONTROL-G BEING TYPED, AND THE SOF TWARE SWITCH REGISTER BEING SELECTED.

054362 123727 001134 000001 6$: CMPB SAUTOR, #1 ;ARE WE RUNNING IN AUTO-MODE?
056270 001674 8EQ 2% s ;BRANCH IF YES

054372 005726 TST (SP)+ ;2CLEAR CONTROL-G OFF STACK
054374 004737 054040 JSR PC,$TKINT ;2FLUSH THE TTY INPUT QUEUE
054400 005077 124540 CLR a3$TKS ;:DISABLE TTY KEYBOARD INTERRUPTS
054404 112737 000001 001135 MOVB #1,8INTAG ;.SET INTERRUPT MODE INDICATOR
054412 104401 055272 TYPE LSCNTLG ;;ECHO THE CONTROL-G (*G)

0546416 104401 055277 $GTSWR: TYPE . SMSWR 2o TYPE CURRENT CONTENTS

054422 013746 000176 MoV SWREG, - (SP) ;. SAVE SWREG FOR TYPEQUT

054426 104402 TYPOC ; ;G0 TYPE--OCTAL ASCII(ALL DIGITS)
054430 104401 055310 TYPE . SMNEW ;;PROMPT FOR NEW SWR

054434 005046 19%: CLR -(SP) ;. CLEAR _COUNTER

054436 005046 CLR -(SP) ;. THE NEW SWR

N N N N N N M A N e e N A N e M e A N N e W W N N W N W N e e N W M N i M M M v M M W N s e M s N W e e s e e

P G S N e T T S N N e W U e e T e T N S
_a.-a_‘—hf\)N—a-—l—l_._A.—a—l—l.—a._g..a..aN—‘_.a._)_a—l_l_a—l_.._)_._a—l—l'\)-—l._)_.—c_a_a_a_a_h_a_a_a_‘_‘_‘_‘ S s —a

054440 105777 124500 7%: TSTB a$TKS . ;CHAR THERE?
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;*THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

;s*CALL:
cw RDCHR ;:GET A (CHARACTER FROM THE QUEUE

VMNAC . P11 10~-JuL-81 14:30 TTY INPUT ROUTINE SEQ 0151
(}) 054444 10037¢€ BPL 7% ;:1F NOT TRY AGAIN
(1)
(1) 0564446 117746 124474 MOVB a$TKB, ~(SP) JPICK P CHAR
'}) 054452 042716 177600 BIC #~C177,(SP) JIMAKE IT 7-BIT ASCII
(1)
1) 054456 021627 000003 (MP (SP) 43 :31S IT A CONTROL=C?
(1) 054462 001015 BNE 9% ; :BRANCH IF NOT
(1) 054464 104401 055260 TYPE LSCNTLC ;:YES, ECHO CONTROL-C (~(O)
(1) 054470 062706 000006 ADD #6,SP ;sCLEAN UP STA(K
(1) 054474 125727 001135 000001 CMPB $INTAG #1 :;REENABLE TTY KEYBOARD INTERRUPTS?
(1) 054502 001003 BNE 8% ;:BRANCH [F NO
(1) 054504 012777 000100 1244%2 MOV #100,28TKS J;ALLOW TTY KEYBOARD INTERRUPTS
(1) 054512 000137 001674 8$: JMP BEG? ; ;CONTROL=-C RESTART
(1)
(1)
(1) 054516 021627 000025 9%: CMP (SP) 425 ::IS LY A CONTROL-U?
(1) 054522 001005 BNE 10% :;BRANCH [F NOT
(1) 054524 104401 055¢65 TYPE LSCNTLU ;:YES, ECHO CONTROL-U (*U)
(1) 054530 062706 000006 20%: ADD #6,SP ;. IGNORE PREVIOUS INPUT
(}) 054534 000737 BR 19% J;LET'S TRY IT AGAIN
(1)
@b
(1) 054536 021627 000015 10%: CMP (SP) A5 IS IT A <CR>?
(1) 054542 001022 BNE 16% ; +BRANCH IF NO
(1) 054544 005766 000004 TST 4(SP) ;IYES, IS IT THE FIRST CHAR?
(1) 054550 001403 BEQ 118 ;:BRANCH IF YES
(1) 054552 016677 000002 124360 MOV 2(SP) ,aSWR ;2SAVE NEW SWR
(1) 054560 062706 000006 11%: ADD #6,SP ;;CLEAR UP STA(K
(1) 054564 104401 001165 14%: TYPE JSCRLF :ECHO <CR> AND <Lf>
(1) 054570 123727 001135 000001 (MPB $INTAG, 21 :;RE-ENABLE TTY KBD INTERRUPTS?
(1) 054576 001003 BNE 15% :2BRANCH IF NOT
(1) 054600 012777 000100 124336 MOV #100,a8TKS :;RE-ENABLE TTY KBD INTERRUPTS
(1) 054606 000002 15¢%: RT] ; ;RETURN
(1) 054610 004737 056742 16%: JSR PC,STYPEC :;ECHO (CHAR
(1) 0546146 021627 000060 (MP (SP) ,#60 :;CHAR < O?
(1) 054620 002420 BLT 18% ;:BRANCH ]F YES
(1) 054622 021627 000067 (MP (SP) ,#67 ;:CHAR > 77
(1) 054626 003015 8GT 18% ::BRANCH IF YES
(1) 054630 042726 000060 BIC #60, (SP) + ::STRIP-0OFF ASCIlI
(1) 054634 005766 000002 TST 2(SP) ::1S THIS THE FIRST CHAR
(1) 0564640 001403 BEQ 17% ::BRANCH IF YES
(1) 054642 006316 ASL (SP) ;:NO, SHIFT PRESENT
(1Y 054644 006316 ASL (SP) 22 CHAR OVER TO MAKE
(1) 054646 006316 ASL (SP) l. ROOM FOR NEW ONE.
(1) 054650 005266 000002 17%: INC 2(SP) ::KEEP COUNT OF (HAR
(1) 054654 056616 177776 BIS =2(SP), (SP) ;;SET IN NEW CHAR
(1) 054660 000667 BR 7% ;:GET THE NEXT ONE
(1) 054662 104401 001164 18%: TYPE LSQUES ::TYPE 2<CRO<LF>
(1) 056666 000720 BR 20% ;s SIMULATE CONTROL-U
(1) .DSABL LSR
n
)
2)
&P
(1)
1
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CVMNAC.PIT  10-JuL~81 14:30 TTY INPUT ROUTINE SEQ 0152
( ;e RETURN HERE ;sCHARACTER IS ON THE STACK
1 T ::WITH PARITY BIT STRIPPED OFF
054670 011646 $RDCHR: MOV (SP) ,~(SP) ;;PUSH DOWN THE PC AND
054672 016666 000004 000002 MOV 4(SP),2(SP) Y:THE PS
054700 005066 000004 CLR 4(SP) *:GET READY FOR A CHARACTER
054704 005046 CLR -(SP) $:PUT NEW PS ON STACK
054706 012746 054714 MOV #64S,~(SP) S:PUT NEW PC ON STACK
054712 000002 RTI ::POP NEW PC AND PS
054714 648 :
054714 005737 053772 18: 1ST $TKCNT ::WAIT ON A CHARACTER
054720 001775 BEQ 1$
054722 005337 053772 DEC $TKCNT : ;DECREMENT THE COUNTER
054726 117766 177044 000004 MOVB  @$TKQOUT,4(SP) ::GET ONE CHARACTER
054734 005237 053776 INC $TKQOUT ::UPDATE THE POINTER
054740 023727 053776 054040 CMP $TKQOUT ,#$TKQEND :;DID IT GO OFF OF THE END?
054746 001003 BNE 2% ; :BRANCH IF NO
054750 012737 054000 053776 . MOV #$TKQSRT ,$TKQOUT ;;RESET THE POINTER
054756 000002 28" RTI ; :RETURN

i 1323222222222 2222 2222220220222 R2tRR220 0 Rttt Rt RRlldA

S*THIS ROUTINE WILL INPUT A STRING FROM THE TTY

N N N e N N M N N N e N e N M N e e S N Sl e e N N N S N N N e M N M N W N e N e e N W e N s e e v N e M e e

(
(

(1

(1

N

(1

(2

2

2

2

(1

A

1

1

1

1

@

1

1

2

1

1 ;«CALL:

@ o * RDL IN ;2INPUT A STRING FROM THE T7Y
(1 cw RETURN HERE : :ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
g} . ;:TERMINATOR WILL BE A BYTE OF ALL O'S
(1 054760 010346 $RDL IN: MOV R3.-(SP) ::SAVE R3

Q1 054762 005046 CLR -(SP) ;s CLEAR THE RUBOUT KEY

& 054764 012703 055214 1%: MOV #STTYIN,R3 ;3GET ADDRESS

a 054770 022703 055254 2%: CMP ASTTYIN+32. ,R3 ;;BUFFER FULL?

1 0547764 101456 BLOS A3 ;:BR IF YES

1 054776 104411 RDCHR ::GD READ ONE (CHARACTER FROM THE TTY
a1 055000 112613 MOVB (SP)+,(R3) ;:GET CHARACTER

(1 055002 122713 000177 10%: {MPB #177,(R3) ;1S 1T A RUBOUT

(1 055006 001022 BNE 5% ::BR IF NO

@ 055010 005716 TST (SP) ;215 THIS THE FIRST RUBOUT?
Q1 055012 00120/ BNE 6% . ;:BR IF NO

(1) 055014 112737 000134 055212 MOVR #°'°\,9% :3TYPE A BACK SLASH

(1) 055022 104401 055212 TYPE .98

(1 055026 012716 177777 MOV #-1,(SP) ;;SET THE RUBOUT KEY

(1) 055032 005303 6$: DEC R3 : :BACKUP BY ONE

Q1 055C34 020327 055214 CMP R3,4ASTTYIN ;:STACK EMPTY?

(1) 055040 103434 BLO 4% ::BR IF YES

(1 055042 111337 055212 MovB (R3),9% :2SETUP TO TYPEOUT THE DELETED (HAR.
‘1) 055046 104401 055212 TYPE ,9% ::G0 TYPE

@ 055052 000746 BR 2% . :G0 READ ANOTHER CHAR.

(1) 055054 005716 5%: TST (SP) :JRUBOUT KEY SET?

(1) 055056 001406 BEQ 7% ;:BR [F NO

(1) 055060 112737 000134 055212 movB #°\,9% ::TYPE A BACK SLASH

(1) 055066 104401 055212 TYPE ,9%

(1) 055072 005016 CLR (SP) ::CLEAR THE RUBOUT KEY

(1) 055074 122713 000025 7%: (MPB #25,(R3) ::1S CHARACTER A (CTRL U?

(1) 055100 001003 BNE 8s ;:BR IF NO

(} 055102 104401 055265 TYPE LSCNTLU ::TYPE A CONTROL ‘U’

{

055106 000726 BR 1% ;.GO START OVER




$TTYIN: .BLKB 32. ;;RESERVE 32. BYTES FOR TTY INPUT

055254 177607 000377 $BELL: .ASCIZ <207><377><377> ,;.CODE FOR BELL
055260 041536 005015 000 SCNTLC: .ASCIZ /~C/<15><12> ;2CONTROL ‘'
055265 136 006525 000012 $CNTLU: .ASCIZ /*U/<15><12> :2CONTROL 'V
055272 043536 005015 000 S$CNTLG: .ASCIZ /*G/<15><12> ;:CONTROL ''G"’
055277 015 051412 051127 $MSWR: .ASCIZ <15><12>/SWR = /
055304 036440 000040
055310 020040 042516 020127 SMNEW: .ASCIZ / NEW = /
055316 020075 000

055322 .EVEN

o
AVl
N
~nN
—
"
o
g
H
o
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VMNAC. P11 "o~ouL-81 14:30 TTY INPUT ROUTINE SEQ 0153
(1) 055110 122712 000022 8$: CMPB #22,(R3) ::1S CHARACTER A '*“R'%
(1) 055114 001011 BNE 3s ; sBRANCH IF NO
(*) 055116 105013 CLRB (R3) ;sCLEAR THE CHARA(CTER
(1) 055120 104401 001165 TYPE .SCRLF ;oTYPE A ''CR' R "LF"
(1) 055726 104401 055214 TYPE LSTTYIN ;2TYPE THE INPUT STRING
(1) 055130 000717 B8R 2% ;:6G0 PICKUP ANOTHER CHACTER
(1) 055132 104401 001164 4$: TYPE ,$QUES ;oTYPE A '2°
(1) 05513 000712 BR 1% ;:CLEAR THE BUFFER AND LOOP
(1) 055140 111337 055212 3s: MOvB (R3),9% ;cECHO THE CHARACTER
(1) 055144 104401 055212 TYPE .98
(1) 055150 122723 000015 CMPS #15,(R3)+ ;s CHECK FOR RETURN
(1) 055154 001305 BNE 2% ;;LO0P IF NOT RETURN
(1) 055156 105063 177777 CLRB ~1(R3) ;. CLEAR RETURN (THE 15)
(1) 055162 104401 001166 TYPE .SLF ;2TYPE A LINE FEED
(1) 055166 005726 TST (SP)+ ;s CLEAN RUBQUT KEY FROM THE STACK
(1) 055170 012603 MoV (SP)+,R3 ;;RESTORE R3
(1) 055172 011646 MoV (SP) ,~(SP) ;;ADJUST THE STACK AND PUT ADDRESS OF THE
(1) 055174 016666 000004 000002 MOV 4(SP) ,2(SP) 32 FIRST ASCII CHARACTER ON IT
(1) 055202 012766 055214 000004 MOV #STTYIN,4(SP)
(1) 055210 000002 RTI :;RETURN
(1) 055212 000 9% : BYTE O ;;STORAGE FOR ASCI] CHAR. TO TYPE
f}) 055213 200 BYTE O ;s TERMINATOR

)

(1)
n
1)
(1)
)
(1)
(1)
(N
(1)

P > > e
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54?1 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
(1)

(2) :"'t'ttt'tﬂttﬂ'tttttttt'tttttttttttt'ﬂt..tt.............‘..‘t‘...
(n ;=THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE 1TY AND
(N ;*CHANGE 1T TO BINARY.

1) ;*CALL:

(1) o™ RDOCT ;sREAD AN OCTAL NUMBER

(1) o RETURN HERE ;.LOW ORDER BITS ARE ON TOP OF THE STA(K
(1) ) ;;HIGH ORDER BITS ARE IN $HIOCT
(1)

(1) 055322 011646 $RDOCT: MOV (SP) ,~(SP) ;;PRCVIDE SPACE FOR THE

(1) 055326 016666 000004 000002 MOV 4(SP) ,2(SP) ;2 INPUT NUMBER

(3) 055332 010046 MOV RO ~(SP) ;.PUSH RO ON STA(CK

(3) 055334 010146 MOV R1,-(SP) ;JPUSH R1 ON STACK

(3) 055336 010246 MoV R2.,-(SP) ;:PUSH R2 ON STACK

(1) 055340 104412 1%: RDLIN ;READ AN ASCIZ LINE

(1) 055342 012600 MOV (SP)+,R0O ;;GET ADDRESS OF 1ST CHARACTER
(1) 055344 005001 CLR R1 2 :CLEAR DATA WORD

(1) 055346 005002 CLR R2

(1) 055350 112046 2%: MovB (RO)+,-(SP) ;sPICKUP THIS CHARACTER

(1) 055352 001412 BEQ 38 ;. 1F ZERO GET OUT

(1) 055354 006301 ASL R1 A Y

(1) 055356 006102 ROL R2

(1) 055360 006301 ASL R1 Joxb

(1) 055362 006102 ROL R2

(1) 055364 006301 ASL R1 ;:+8

(1) 055366 006102 ROL R2

(1) 055370 042716 177770 BIC #~C7,(SP) ;:STRIP THE ASCII JUNK

(1) 055374 062601 ADD (SP)+,R1 ;;ADD IN THIS DIGIT

(1) 055376 000764 BR 2% ;;LO0P

(1) 055400 005726 3%: TST (SP)+ ;;CLEAN TERMINATOR FROM STACK
(1) 055402 010166 000012 MOV R1,12(SP) ;;SAVE THE RESULT

(1) 055406 010237 055422 MoV R2,$HIOCT

(3) 055412 012602 MOV (SP)+,R2 ;.POP STACK INTO R2

(3) 055414 012601 MOV (SP)+ ,R1 ;:POP STACK INTO R1

(3) 055416 012600 MoV (SP)+,R0O ;.POP STACK INTO RO

(1) 055420 000002 RTI s JRETURN

(1) 055422 000000 $HIOCT: .WORD O ;sHIGH ORDER BITS GO HERE

PPN DDITOTUDODCEODTD PP bBrPPPBbPrPP2DP2PPRPRPPPRPRPR2R2RP>
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055424
055424
055426
055434

055436

055440
055444

10-JUL-81 14:30

104410
032777
001114

000416

013746
012737
005737

032777
001404
127737
001465
10573%7
001421
123737
101015
032777
001404
013737
000446
105037
005037
000415
032777

105237
113737

040000

000004
055464
177060
000004

000004

00400
123430
001103
001115
001000
001310

001103
001160

004000
001176

001104
001160

000001
055702
001102
001102

CVMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
CVMNAC.P11

123504

000004

123436
001102

001103
123400
001106

123346

001104

001104
001160

001174

MACY1T 30G(1063)

SCOPE HANDLER ROUTINE

.SBTTL

SCOPE HANDLER ROUTINE

M 12
10-JuL-81

14:41 PAGE 86

M X222 222220222R222RRRRARARRRRRRRR20dfRRRRRRRRRRRRRRRRR Rt dd )

$*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS.

IT WILL INCREMENT

;*AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

:*SW14=1
;eSW11=1
; *SW09=1
*SW08=1
s *CALL
i SCOPE
$SCOPE :
CKSWR
1%: B8IT
BNE
JHRMRRSTART
$XTSTR: BR
MOV
MOV
TST
MOV
B8R
5%: cMP
MOV
B8R
68 : ARRANEND OF
8IT
BEQ
(MP8
BEQ
2s: TSTB
BEQ
cMPB
B8HI
81T
BEQ
7%: Mov
BR
4%: CLRB
CLR
BR
3%: 8IT
BNE
TST
BEQ
INC
CMP
8GE
1%: MOV
MOV
$SVLAD: INCB
MOVB

LOOP ON TEST

INHIBIT ITERATIONS

LOOP ON ERROR

LOOP ON TEST IN SWR<7:0>
;:SCOPE=]I0T

#BIT14,3SWR
$OVER

OF CODE FOR THE XOR
6$

SHERRVEC, - (SP)
#5$ , a#ERRVEC
an177060
(SP)+ ,a#ERRVEC
$SVLAD
(SP)+,(SP)+
<§p>+ . SWERRVEC

;:TEST FOR CHANGE IN SOF T-SWR
;;LOOP ON PRESENT TEST?
JeYES IF SW14=1
TESTERNANAN
::IF RUNNING ON THE ‘XOR'°' TESTER CHANGE
;2THIS INSTRUCTION TO A 'NOP'' (NOP=240)
;:SAVE THE CONTENTS OF THE ERROR VECTOR
;¢SET FOR TIMEOUT
;:TIME OUT ON XOR?
;:RESTORE THE ERROR VECTOR
;;60 TO THE NEXT TEST
:sCLEAR THE STACK AFTER A TIME OUT
..RESTORE THE ERROR VECTOR

;LOOP ON THE PRESENT TEST

7
CODE FOR THE XOR' TESTERA#A#A

g?ITOB .aSWR
aSWR,$TSTNM
SOVER
$ERFLG

3

§§RMAX,SERFLG
#B1T09,aSWR
3

$LPERR, SLPADR
$OVER
S$ERFLG
$TIMES

1%
#BIT11,3SWR
1%

$PASS

1%

SICNT
STIMES,SICNT
$OVER .
#1,SICNT
SMXCNT ,$TIMES
$TSTNM
$TSTNM,STESTN

..LOOP ON SPEC. TEST?
NO

BR IF
cON THE RIGHT TEST?
::BR IF YES

..HAS AN ERROR OCCURRED?

;BR IF NO

..MAX ERRORS FOR THIS TEST OCCURRED”
:BR IF NO

..LOOP ON ERROR?
;BR IF NO

::SET LOOP ADDRESS TO LAST SCOPE

;ZERO THE ERROR FLAG
.,CLEAR THE NUMBER OF ITERATIONS TO MAKE,
..ESCAPE TO THE NEXT TEST

JINHIBIT ITERATIONS?

BR IF YES

IF FIRST PASS OF PROGRAM

INHIBIT ITERATIONS

INCREMENT ITERATION COUNT
..CHECK THE NUMBER OF ITERATIONS MADE

;BR IF MORE ITERATION REQUIRED
..REINITIALIZE THE ITERATION COUNTER

;SET NUMBER OF ITERATIONS TO DO
::COUNT TEST NUMBERS
;oSET TEST NUMBER IN APT MAILBOX

SWR<7:0>

PO mMMMOODOIEOD® © CDOODODTOOXDOD@ODODDmM
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CVMNAC.PI 10~JUL-81 14:30 SCOPE HANDLER ROUT INE
(1) 055644 011637 001106 MOV (SP) ,SLPADR ;s SAVE SCOPE LOOP ADDRESS
(1) 055650 011637 001110 MOV (SP) ,$LPERR ;s SAVE ERROR LOOP ADDRESS
(*) 055654 005037 001162 CLR SESCAPE ;. CLEAR THE ESCAPE FROM ERROR ADDRESS
(1) 055660 112737 000001 001115 MovBe #1,SERMAX ;;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
(1) 055666 013777 001102 123246 SOVER: MOV $STSTNM, aDISPLAY ;:DISPLAY TEST NUMBER
(1) 055674 013716 001106 MOV $LPADR, (SP) ;FUDGE RETURN ADDRESS
(1) 055700 000002 RTI ..FIXE.» PS
(1) 055702 003720 SMXCNT: 2000. NUMBER OF ITERATIONS
56454 055704 053737 001620 001616 WHICHV: BIS MASKNM, BADUNT SET CURRENT UNIT INTO BAD FIELD
5455 055712 013737 001620 055742 WHICHU: MOV MASKNM,11$% ;GET CURRENT UNIT
5456 055720 012737 000000 001622 MOV #0,UNITBD :PRIME THE VALUE
5457 055726 006237 055742 10%: ASR 11% ; CONVERT
5458 055732 001404 BEQ 12% ;BR WHEN DONE
5459 055734 005237 001622 INC UNITBD ;BUMP POINTER
5660 055740 000772 BR 10% ’
5461 055742 000000 118: 0
56462 055744 000207 128: RTS PC SEXIT
5466 . .SBTTL ERROR HANDLER ROUTINE !

(1 )

(2)

1)

1)

QP

1)

1) s *SW15=1

(1 ;*SW13=1

(1) ;*SWC9=1

1) s*CALL

((:l')) o * ERROR
(1) 055746 $ERROR:

(1) 055746 104410 CKSWR
(%) 055750 004737 055704 JSR
(1) 055754 105237 001103 7%: INCB
(1) 055760 001775 BEQ
(1) 055762 013777 001102 123152 MoV
(1) 055770 005237 001112 INC
(1) 0557746 011637 001116 MOV
(1) 056000 162737 000002 001116 SuB
(1) 056006 117737 123104 001114 MOVB
(1) 056014 032777 020000 123116 BIT
(1) 056022 0010046 ° BNE
(1) 0560246 004737 056136 JSR
(1) 056030 104401 001165 TYPE
(1) 056034 208 :

(1) 056034 122737 000001 001210 (MP8
(1 056042 001007 BNE
(1) 056044 113737 001114 056056 MOVR
(1) 056052 004737 057326 JSR
(1) 056056 000 21%: .BYTE
(1) 056057 000 BYTE
(1) 056060 000777 22%: B8R
(1) 056062 005777 123052 2s: TST
(1) 056066 100002 8PL
(1) 056070 000000 HALT
(1) 056072 104410 CKSWR

PR T e e e
;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;%SAVE THE ERROR [TEM NUMBER AND THE ADDRESS OF THE ERROR CALL
;*AND GO TO SERRTYP ON ERROR

;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

HALT ON ERROR
INHIBIT ERROR TYPEOUTS
LOOP ON ERROR :
N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

;s TEST FOR CHANGE IN SOF T-SWR
PC,WHICHV ; INDICATE BAD UNIT
$ERFLG ;SET THE ERROR FLAG
’$ sDON'T LET THE FLAG GO TO ZERO
$TSTNM, aDISPLAY ,,DISPLAY TEST NUMBER AND ERROR FLAG
SERTTL ;INC THE ERROR COUNT
(SP) ,SERRPC ::GET ADDRESS OF ERROR INSTRUCTION
#2,3ERRPC
aSERRPC,SITEMB . ;STRIP AND SAVE THE ERROR ITEM CODE
#81T13,aSwR ,.SKIP TYPEQUT IF SET
208 ;:SKIP TYPEQUTS
PgégE?RTYP ;.G0 TO USER ERROR ROUTINE

#APTENV, SENV 2 ;RUNNING IN APT MODE

2% :NO,SKIP APT ERROR REPORT
SITEMB 218 ;.SET ITEM NUMBER AS ERROR NUMBER
SC.SATN 2 ;REPORT FATAL ERROR TO APT
0
228 ,.APT ERROR LOOP
aSWR JoHALT ON ERROR
3$ $:SKIP IF CONTINUE
‘ ;;HALT ON ERROR!

LITEST FOR CHANGE IN SOFT-SWR

AAOACIO OO0 M

o
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P11 10-JUL=-81 14:30 ERROR HANDLER ROUTINE SEQ 0157
056076 032777 001000 123036 3$: 8IT #MBIT09,aSWR ,.LOOP ON ERROR SWITCH SET?
056102 001402 BEQ 43 ;BR IF NO

056104 013716 001110 MOV SLPERR, (SP) ..FUDGE RETURN FOR LOOPING
056110 005737 001162 4%: TST $ESCAPE ..CHECK FOR AN ESCAPE ADDRESS
056114 001402 B8EQ 5% :BR IF NONE

822}}3 013716 001162 5¢ MOV $ESCAPE, (SP) ..FUDGE RETURN ADDRESS FOR ESCAPE
056122 022737 040242 000042 CMP ASENDAD ,a#4?2 ::ACT=11 AUTO=-ACCEPT?

056130 001001 BNE 6% ::BRANCH IF NO

056132 000000 HALT ::YES

056134 6%:

056134 000002 RTI RETURN

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

e AN AR AR AR AR A A AR RN AN AR AR AR AR R AR AN R AR AR RN AN RN AN

*xTHIS ROUTINE USES THE '‘ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
S=ERROR I€ TO BE REPORTED. [T THEN OBTAINS, FROM THE 'ERROR TABLE'' ($SERRTB),
:*AND RF” RTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

056136 $ERRTYP:

056136 104401 001165 Ty .$CRLF ;:"'CARRJAGE RETURN'' & ‘LINE FEED'
056142 01C046 MO RO,-(SP) :;SAVE RO
0561446 005000 CLk RO ;;PICKUP THE ITEM INDEX
056146 153700 001114 B1SB SHSITEMB,RO
056152 001004 BNE 1% ;. 1F ITEM NUMBER IS ZERO, JUST

"TYPE THE PC OF THE ERROR
056154 013746 001116 MOV $ERRPC,-(SP) :SAVE SERRPC FOR TYPEOUT

ERROR ADDRESS

056160 106402 TYPOC ;GO TYPE-~OCTAL ASCII(ALL DIGITS)
056162 000445 BR 10% sGET 0OUT
056164 005300 1%: DEC RO ADJUST THE INDEX SO THAT IT WILL
056166 006300 ASL RO 5 WORK FOR THE ERROR TABLE
056170 006300 ASL RO
056172 006300 ASL RO
056174 062700 001252 ADD #SERRTB RO :FORM TABLE POINTER
056200 012037 056210 MoV (ROY+,28 PICKUP "ERROR MESSAGE'® POINTER
056204 001404 BEQ 3% ;SKIP TYPEQUT IF NO POINTER
056206 104401 TYPE ,,TYPE THE ‘ERROR MESSAGE'’
056210 000000 2%: .WORD O ;. 'ERROR MESSAGE'' POINTER GOES HERE
056212 1044601 001165 TYPE .SCRLF ;:"'CARRIAGE RETURN'' & "LINE FEED'’
056216 012037 056226 3s: MOV (RO)+,4% ,.PICKUP 'DATA HEADER'' POINTER
056222 001404 BEQ 5% ;SKIP TYPEQUT IF O
056224 104401 TYPE *:TYPE THE 'DATA HEADER''
056226 000000 4%: .WORD O ;" DATA HEADER'' POINTER GOES HERE
056230 104401 001165 TYPE . SCRLF :;"'CARRIAGE RETURN'' & 'LINE FEED"
056234 010146 5%: MOV R1,~(SP) ..SAVE R1
056236 012001 MOV (RO)+,R1 ;PICKUP *DATA TABLE'' POINTER
0562640 0014615 BEQ 9% 1:BRIF NO DATA TO BE TYPED
056242 012000 MoV (RQ) +,RO ;PICKUP 'DATA FORMAT'' POINTER
056244 105720 6%: TSTB (RO) + :.'UCTAL” OR 'DECIMAL"’
056246 001003 BNE 7% :BR IF DECIMAL
056250 013146 MOV a(R1)+,-(SP) ::SAVE a(R1)+ FOR TYPEOUT
056252 104402 TYPOC ;;GC TYPE--OCTAL ASCIIC(ALL DIGITS)
056254 000402 BR 8%
056256 7$:

056256 013146 MOV a(R1)+,-(SP) ;:SAVE a(R1)+ FOR TYPEOUT

¢ Mo
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C.PN 10-JuL~81 14:30 ERROR MESSAGE TYPEQUT ROUTINE SEQ 0158
) 056260 104405 TYPDS 2:G0 TYPE-=-DECIMAL ASCI] WITH SIGN
) 056262 005711 8%: TST (R1) ::1S THERE ANOTHER NUMBER?

) 056264 001403 BEQ 9% ;:BR IF NO

) 056266 106401 056306 TYPE J18 ;:TYPE TWO(2) SPACES

; 056272 000764 BR (31 ;:LOOP

) 056274 012601 9%: MOV (SP)+,R1 ;:RESTORE R1

) 056276 012600 10%: MOV (SP)+ R0 ;:RESTORE RO

)y 056300 104401 001165 TYPE LSCRLF ;:"'CARRIAGE RETURN'' & ‘1 INE FEED"
) 056304 000207 RTS PC ;;RETURN

; 056306 8ggg?g 000 11%: ASCIZ /7 7 ::TWO(2) SPACES

.EVEN
.SBTTL POWER DOWN AND UP ROUTINES

2 3282222323232 3224222222232288002233232R8%3022222222223222A%R2820222202%¢831

POUER DOWN ROUTINE
056312 012737 056456 000024 $PWRDN: MOV #$ILLUP ,@#PWRVEC ;. SET FOR FAST UP

&

)

056320 012737 000340 000026 MoV #340,a4PWRVEC+2 ;;PRIO:7

056326 010046 Mev RO,~(SP) ;:PUSH RO ON STACK
056330 010146 . MOV R1,-(SP) ;;PUSH R1 ON STACK
056332 010246 MOV R2,-(SP) ;sPUSH R2 ON STA(CK
056334 010346 MOV R3,-(SP) :;PUSH R3 ON STACK
056336 010446 MOV R4 ,-(SP) ;:PUSH R4 ON STACK
056340 010546 MOV RS,-(SP) ::PUSH R5 ON STACK
056342 017746 122572 MOV aSWR,-(SP) ;PUSH 3SWR ON STACK
056346 010637 056462 MOV SP,$SAVR6 :SAVE SP

056352 012737 056364 000024 MoV #SPURUP, alPURVEC *3SET UP VECTOR
056360 000000 HALT

056362 000776 BR .2 ; sHANG UP

3242322322823 2822388232 88020222802 2R802 028228002820 22280000d2R S 8

POUER UP ROUTINE
056364 012737 056456 000024 $PWRUP: MOV ASILLUP,A#PWRVEC ;,;SET FOR FAST DOWN

056372 013706 056462 MoV $SAVR6, SP ;:GET SP

056376 005037 056462 CLR $SAVR6 ;;WAIT LOOP FOR THE TTY

056402 005237 056462 1%: INC $SAVR6 J;WAIT FOR THE INC

056406 001375 BNE 1% :.0F  WORD

056410 012677 122524 Mov (SP)+,aSWR ;;POP STACK INTO aSWR

056414 012605 MOV (SP)+,R5 ;;POP STACK INTO RS

056416 012604 MOV * (SP)+ R4 ;.POP STACK INTO R4

056420 012603 MoV (SP)+,R3 ::POP STACK INTO R3

056422 012602 MoV (SP)+,R2 ;POP STACK INTO R?2

056424 012601 MoV (SP)+,R1 ,,POP STACK INTO R1

056426 012600 MoV (SP)+,RO ;POP STACK INTO RO

056430 012737 056312 000024 MoV ASPWRDN , 3#PWRVEC : ;SET UP THE POWER DOWN VECTOR
056436 012737 000340 000026 Mov #340,@#PWRVEC+2 ; :PRIO:7

056444 104401 TYPE ::REPORT THE POWER FAILURE
056446 056464 $PWRMG: .WORD  PWRMSG ;;POWER FAIL MESSAGE POINTER
056450 012716 MOV (PC)+,(SP) ;sRESTART AT BEGIN

056452 001666 $PWRAD: .WORD  BEGIN ;- RESTART ADDRESS

056454 000002 RTI

056456 000000 $ILLUP: HALT -;THE POWER UP SEQUENCE WAS STARTED
056460 000776 BR .~2 BEFORE THE POWER DOWN WAS COMPLETE
056462 000000 $SAVR6: 0 :PUT THE SP HERE

056464 051200 051505 040524 PWRMSG: .ASCIZ <200>/RESTARTING AFTER A POWER FAILURE /
056472 052122 047111 020107




CVMNA-( FNCAD/FNCM/FNCAG/PNCTP DIAGNOSTIC
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056500 043101
056506 020101
056514 020122 040506 046111

042526 020122
0647520 042527

547 056522 051125 020105 000040
5471 .SBTTL
b
'NOTE1
- «NOTE2:
:'NOTES
SCALL:
:t
:*OR
. ™
056530 105737 001157 $TYPE:
056534 100002
056536 000000
056540 000430
056542 010046 - 1%:
056544 017600 000002
122737 000001 001210
056556 001011
056560 132737 000100 001211

056570 010037 056600

004737 057316

000000 61%:
132737 000040 001211 62%:
112046 2%:
056620 012600 608 :
000002 3s:
000011 4%

122716 000200

105037 057060
000755

056660 004737 056742 5%:
123726 001156 6%:

056672 013746 001154
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MACY11 30G(1063)
POWER DOWN AND UP ROUTINES

TYPE ROUTINE

TYPE

TVPE
MESADR

1STB
BPL
HALT
BR
MoV
MOV
CMPB
BNE
BITB
BEQ
MOV
JSR
. WORD
B118
BNE
mMove
BNE
TST
MOV
ADD
RTI

D 13
10-JuL~-81

14:41 PAGE 86-4

T L L T T s T R R R T Y T

'ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

“«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

;*1) USING A TRAP INSTRUCTION

.MESADR

$TPFLG
1%

3%

RO,-(SP)

a2 (SP) ,RO
HAPTENV, SENV

623
#APTSPOOL , SENVM

62%
RO,61%
8(.5ATY3

#APTCSUP, SENVM

60%

(RO) +,-(SP)
03

(SP)+
(SP)+,R0
#2.(SP)
#HT , (SP)

8%
#CRLF , (SP)
58

(SP)+

§CHARCNT

$

PC,STYPEC
$FILLC, (SP)+
2%

$NULL ,~(SP)

::MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

::1S THERE A TERMINAL?

;;BR IF YES

::HALT HERE IF NO TERMINAL

. cLEAVE

::SAVE RO

::GET ADDRESS OF ASCIZ STRING
:2RUNNING IN APT MODE

!. -.n.t.\.- “s 8,

.. LX)

LR X}

:NO,GO CHECK FOR APT CONSOLE
;SPOOL MESSAGE TO. APT

:NO,GO CHECK FOR CONSOLE
;SETUP MESSAGE ADDRESS FOR APT
: ;SPOOL MESSAGE TO APT

;MESSAGE ADDRESS

:APT CONSOLE SUPPRESSED
JYES,SKIP TYPE OUT

:PUSH CHARACTER TO BE TYPED ONTO STACK
*BR IF IT ISN'T THE TERMINATOR

21F TERMINATCR POP IT OFF THE STACK
*RESTORE RO

:ADJUST RETURN PC
JRETURN
;BRANCH IF <HT>

:BRANCH IF NOT <CRLF>

;POP  <CR><LF> EQUIV
;TYPE A (R AND LF

;CLEAR CHARACTER COUNT
;GET NEXT CHARACTER

;.60 TYPE THIS CHARACTER
‘i IS IT TIME FOR FILLER CHARS.?

;IF NO GO GET NEXT CHAR.
“GET # OF FILLER CHARS. NEEDED

SEQ 0159

- e e ey e W W e o o




E 13
=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC MACY11 30G6(1063) 10-JUL-81 14:41 PAGE B86-5

.. 222323222223 2222323 2323232323233 23233323 2232223200002 2202222 2R iR dddd
**THIS ROUTINE IS USED TO CHANGE A 16~8IT BINARY NUMBER TO A 5-DIGIT
;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
;*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
'?ifl[ACED WITH SPACES.

- .

i MOV NUM, - (SP) ;:PUT THE BINARY NUMBER ON THE STACK
o TYPDS ;:G0 TO THE ROUTINE

(WNAC P11 10=-JUL-81 14:30 TYPE ROUTINE SEQ 0160

ap) ;;AND THE NULL (HAR.

(1) 056676 105366 000001 7%: DECB 1(SP) ::DOES A NULL NEED TO BE TYPED?

(") 056702 002770 B8LT 63 ;2BR [F NO--GO POP THE NULL OFF OF STAC(K

1) 056704 004737 056742 JSR PC,STYPEC ::60 TYPE A NULL

(1) 056710 105337 057060 DECB SCHARCNT ;:D0O NOT COUNT AS A CGUNT

(1) 056714 000770 BR 7% ;:LO0OP

(1

(;) :HORIZONTAL TAB PROCESSOR

(1)

(1) 056716 112716 000040 8s: MOVB #' ,(SP) :2:REPLACE TAB WITH SPACE

(1) 056722 004737 056742 0% : JSR PC.STYPEC ::TYPE A SPACE

(1) 056726 132737 000007 057060 BITB #7,8CHARCNT ;;BRANCH [F NOT AT

(1) 056734 001372 BNE 9% ;:TAB STOP

(1) 056736 005726 TST (SP)+ ;;POP SPACE OFF STACK

(1) 056740 000774 BR 2% ::GET NEXT CHARACTER

(1) 056742 $TYPEC:

(1) 056742 105777 122176 1ST18 a$TKS ;:CHAR IN KYBD BUFFER? :MJD001T
(1) 056746 100022 BPL 108 ::BR IF NOT ;MJDOO
(1) 056750 017746 122172 MoV a$TKB,~(SP) ::GET CHAR :MJDOO1
(1) 056754 042716 177600 BIC #177600, (SP) ;:STRIP EXTRANEOUS BITS .HJDOO1
(1) 056760 122716 000023 CMP8B #SXOFF , (SP) :;WAS CHAR XOFF ;MJDOO1
(1) 056764 101012 BNE 1028 ;:BR IF NOT ;MJD001
(1) 056766 101%: ;MJD0O1
(1) 056766 105777 122152 TST8B aA$TKS ;;WAIT FOR CHAR :MJDOO1
(1) 086772 100375 B8PL 1018 .HJDOO1
(1) €774 117716 122146 MOvVB a$TKB, (SP) ;:GET CHAR ;MJD0O
(1) 057000 042716 177600 BIC #177600, (SP) ;2STRIP T ;MJDOO1
1) 057004 122716 000021 CMPB H#SXON, (SP) ;sWAS T XON? ;MJDOO
(1) 057010 001366 BNE 101% ;;BR IF NOT ;MJDOO1
(1) 057012 102%: ;MJDOOT
(1) 057012 005726 TST (SP)+ JoFIX STACK MJDOO1
(1) 057014 10%: :MJDOO1
(1) 057014 105777 122130 TSTR a$TPS :;WAIT UNTIL PRINTER IS READY

(1) 057020 100375 BPL 108 :MJDOO1
(1) 057022 116677 000002 122122 Mova 2(SP) ,a8TPB ::LOAD CHAR TO BE TYPED INTO DATA REG.

(1) 057030 122766 000015 000002 CMPB #CR,2(SP) ;:1S CHARACTER A CARRIAGE RETURN?

(1) 057036 001003 BNE 13 ::BRANCH IF NO

(1) 057040 105037 057060 CLRB $CHARCNT ;3 YES=~CLEAR CHARACTER COUNT

(1) 057044 000406 BR $TYPEX JoEXIT

(1) 057046 122766 000012 000002 1%: CMPB #LF,2(SP) ;:1S CHARACTER A LINE FEED?

(1) 057054 001402 BEQ $TYPEX ; ;BRANCH IF YES

(1) 057056 105227 INCB (PC)+ ;:COUNT THE CHARACTER

(1) 057060 000060 $CHARCNT: .WORD O :;CHARACTER COUNT STORAGE

g}; 057062 000207 $TYPEX: RTS PC
5412)’ .SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

(

(2)

%))

ap)

(1

)

(1)

(1

(1M

SR
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PN 10-Jut -81 14:30 ONVERT BINARY TO DECIMAL AND TYPE ROUTINE SEQ 0161
057064 $TYPDS:

057064 010046 MOV RO,-(SP, ;sPUSH RO UN STACK

057066 010146 Mov R1,-(SP) ;:PUSH R1 ON STA(K

057070 010246 MOV RZ,=(SP) ;sPUSH R2 ON STACK

057072 010346 MoV RX,-(SP) "PUSH R3 ON STACK

057074 010546 MOV RS ,=(SP) sPUSH RS ON STACK

057076 012746 020200 MOV #20200,~(SP) ..SET BLANK SWITCH AND SIGN
057102 016605 00002¢ MOV 20(SP) RS ;GET THE INPUT NUMBER

057106 100004 BPL 1% :BR IF INPUT IS POS.

057110 005405 NEG RS ::HAKE THE BINARY NUMBER POS.
057112 112766 000055 000001 MovA #'-,1(5P) ;oMAKE THE ASCI] NUMBER NEG.
057120 005000 CLR RO ;. ZERO THE CONSTANTS INDEX
057122 012703 057300 MoV #S$DBLK R3 ;;SETUP THE OUTPUT POINTER
057126 112723 000040 MOVB #' ,(R$)+ ;:SET THE FIRST CHARACTER TO A BLANK
057132 005002 2%: CLR R2 ;sCLEAR THE BCD NUMBER

057134 016001 057270 mMov $DTBL (RO) ,R1 ;;GET THE CONSTANT

057140 160105 38: SuB R1.R ;;FORM THIS BCD DIGIT

057142 002402 BLT 4% ;:BR [F DONE

057144 005202 INC R2 ;. INCREASE THE B(D DIGIT BY 1
057146 000774 BR 3$

057150 06Ci05 4%: ADD R1.R5 ;sADD BACK THE CONSTANT

057152 005702 TST R2 ;cCHECK IF BCD DIGIT=0

057154 001002 BNE 5% ;;FALL THROUGH IF O

057156 105716 TST8 (SP) ;.STILL DOING LEADING 0°'S?
057160 100407 BMI 73 ;;BR IF YES

057162 106316 5%: ASLB (SP) ;.MSD?

057164 103003 BCC $ ;.BR IF NO

057166 116663 000001 177777 MOvVB 1(SP) ,=-1(R3) ;;YES-~SET THE SIGN

057174 052702 000060 6%: BIS #'0,R2 ;oMAKE THE BCD DIGIT ASCII
057200 052702 000040 7%: BIS #' R ;:MAKE IT A SPACE IF NOT ALREADY A DIGIT
057204 110223 mMovse R2,(R3)+ ;:PUT THIS CHARACTER IN THE OUTPUT BUFFER
057206 005720 TST (RO) + :2JUST INCREMENT ING

057210 020027 000010 cMP RO,#10 ;;CHECK THE TABLE INDEX

057214 002746 BLT ;:GO DO THE NEXT DIGIT

057216 003002 BGT ;.60 TO EXIT

057220 010502 MOV R5.R2 ;:GET THE LSD

057222 000764 BR ;.GO CHANGE TO ASCII

057224 105726 8%: TST8B (SP)+ ;;WAS THE LSD THE FIRST NON-ZERO?
057226 100003 BPL 93 ;:BR IF NO

057230 116663 177777 177776 MOVB -1(SP),=-2(R3)  ;;YES--SET THE SIGN FOR TYPING
057236 105013 9%: CLRB (R3) ;2SET THE TERMINATOR

057c40 012605 MoV (SP)+ RS ;;POP STACK INTO RS

057242 012603 MoV (SP)+,R3 ;;POP STACK INTO R3

057244 012602 MOV (SP)+ ,R2 ;:POP STACK INTO R2

057246 012601 Mov (SP) + ,R1 ;;POP STACK INTO R1

057250 012600 MOV (SP)+,RO "POP STACK INTO RO

057252 1044017 057300 TYPE . $DBLK JNOW TYPE THE NUMBER

057256 016666 000002 000004 MoV 2(SP) ,4(SP) :ADJUST THE STACK

057264 012616 MOV (SP)+,(SP)

057266 RT1 ;;RETURN TO USER

057270 023420 $DTBL: 10000.

057272 001750 1000.

057276 000144 100.

057276 000012 i0.

057300 (00004 $DBLK: .BLKW 4
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MNAC P11 10~JuL=-81 14:30 APT COMMUNICATIONS ROUTINE SEQ 0162
5473 .SBTTL APT COMMUNICATIONS ROUTINE

[

((_‘) ::ttttttttttttttttttttlItttttttttttttttttttttttttttltll'tt""'.'

‘1) 057310 112737 000001 057554 S$ATY1: MOVB  #1,$FFLG ::TO REPORT FATAL ERROR

(1) 057316 112737 000001 057552 SATY3: MOVB  #1,$MFLG 1:TO TYPE A MESSAGE

1y 057326 000403 BR $ATYC

(1) 057326 112737 000001 057554 $ATY4&: MOVB  #1,8FFLG ::TO ONLY REPORT FATAL ERROR

(1) 05733 SATY(:

13y 057334 010046 MOV ~J).,=(SP) ::PUSH RO ON STACK

(3) 057336 010146 MOV R1.=(SP) “:PUSH R1 ON STACK

(1) 057340 105737 057552 TSTB  SMFLG 2 SHOULD TYPE A MESSAGE?

(1) 057344 001450 BEQ S$ SYIF NOT: BR

(1) 057346 122737 000001 001210 CMPB  MAPTENV,SENV *“OPERATING UNDER APT?

(1) 057354 001031 BNE 3s SYIF NOT: BR

(1) 057356 132737 000100 00121 BITR  WAPTSPOOL,SENVM ::SHOULD SPOOL MESSAGES?

(1) 057364 001425 BEQ 3 SYIF NOT: BR

(1) 057%6 017600 000004 MOV @64 (SP) ,RO ::GET MESSAGE ADDR.

(1) 057372 062766 006002 000004 ADD #2.4(SP) - -BUMP RETURN ADDR.

(1) 057400 005737 001170 1% T<T $MSGTYPE ::SEE IF DONE W/ LAST XMISSION?

(1) 057406 001375 BNE s SIIF NOT: WAIT

(1) 057406 010037 001204 MOV RO, SMSGAD *ZPUT ADDR IN MA]LBOX

(1) 057412 105720 2% : TSTR (RO) + ::FIND END OF MESSAGE

(1) 057414 001376 BNE 2

(1) 057416 163700 001206 SUB $MSGAD , RO ;:SUB START OF MESSAGE

(1) 057422 006200 ASR RO ::GET MESSAGE LNGTH IN WORDS

(1) 057626 010037 001206 MOV RO, SMSGLGT S:PUT LENGTH IN MA]LBOX

(1) 057430 012737 000004 001170 MOV 24 SMSGTYPE SSTELL APT TO TAKE MSG.

‘1) 057436 000473 BR 13

(1) 057440 017637 000004 057464 3$- MOV 34 (SP) .48 ::PUT MSG ADDR IN JSR LINKAGE

(1) 057446 062766 000002 000004 ADD #2.,4(SP) - -BUMP RETURN ADDRESS

(3) 0576454 013746 177776 MOV 177776, (SP) ;:PUSH 177776 ON STACK

(1) 057460 004737 056530 JSR PC,STYPE S :CALL TYPE MACRO

(1) 057464 000000 48: .WORD 0

(1) 057466 5§ :

(1) 057466 105737 057554 108 : TSTB  S$FFLG ::SHOULD REPORT FATAL ERROR”

(1) 057472 001416 BEQ 12% SIF NOT: BR

(1) 0574764 005737 001210 ST $SENV P CRUNNING UNDER APT?

(1) 057500 001413 BEQ 128 SiIF NOT: BR

(1) 057502 005737 001170 118: TST $MSGTYPE S:FINISHED LAST MESSAGE?

(1 057506 001375 BNE 11% SUIF NOT: WAIT

(1) 057510 017637 000004 001172 MOV @4 (SP) ,$FATAL  ;;GET ERROR #

(1) 057516 062766 000002 000004 ADD #2,4(SP) ;:BUMP RETURN ADDR.

(1) 057926 005237 001170 INC SMSGTYPE ::TELL APT TO TAKE ERROR

(1) 057530 105037 057554 12%: CLRB  $FFLG “SCLEAR FATAL FLAG

(1) 057534 105037 057553 CLRB  S$LFLG S:CLEAR LOG FLAG

(1) 057540 105037 057552 CLRB  SMFLG ::CLEAR MESSAGE FLAG

(3) 057544 012601 MOV (SP)+,R1 :iPOP STACK INTO R1

(%) 057546 012600 MOV (SP)+.R0 S:POP STACK INTO RO

(1) 057550 000207 RTS PC SRETURN

(1) 057552 000 $MFLG: .BYTE 0 $:MESSG. FLAG

(1 057553 000 $LFLG: .BYTE 0 110G FLAG

(1) 057554 000 $FFLG: .BYTE 0 :;FATAL FLAG

(1) 057556 LEVEN

(1 000200 APTSI2E=200

(1 000001 APTENV=001

A

000100 APTSPOOL =100

NN NnmMm ' o]
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VMNAC P11 10-JuL-81 14:30 APT COMMUNICATIONS ROUTINE SEQ 0163
(1) 00004C APT(SUP=040
5674 .SBTTL BINARY TO OCTAL (ASCIId AND TYFE
(4
(2; ":ttt'ttttttitt.tttttttttttttttttttt.lttttttttttttttttitttt'tt.t-
1) :*TH]S ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
) ;*0CTAL (ASCI]) NUMBER AND TYPE ]T.
(}) ;'ETVPOS---ENTER HERE TO SETUP SUPPRESZ ZEROS AND NUMBER OF DIGITS TO TYPE
(1) s«CALL:
(1 i MOV NUM, - (SP) ::NUMBER TO BE TYPED
(1) o TYPOS ;:CALL FOR TYPEOQUT
(1) o .BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
1) o .BYTE M ::M=1 0RO
(1) M ;:1=TYPE LEADING ZEROS
Hg e ;:0=SUPPRESS LEADING ZEROS
(1) :«$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
) :*$TYPOS OR $TYPOC
1) s*CALL:
(1) o MOV NUM, - (SP) ::NUMBER TO BE TYPED
f}; v TYPON ;:CALL FOR TYPEOUT
* %
(}) :*$TYPOC--~-ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
(1) s«CALL:
ap) o MOV NUM, - (SP) :;NUMBER TO BE TYPED
(}) . TYPOC ;;CALL FOR TYPEOUT
(1)
(1) 057556 017646 000000 $TYPOS: MOV @ (SP) ,-(SP) ;:P1CKUP THE MODE
(1) 057562 116637 000001 060001 MOVR 1(SP) ,$OFILL ;;LOAD ZERO FILL SWITCH
(1) 057570 112637 060003 MovBe (SP)+,$0MODE+1 ;;NUMBER OF DIGITS 1O TYPE
(1) 057574 062716 000002 ADD #2,(SP) ;:ADJUST RETURN ADDRESS
(1) 057600 000406 B8R $TYPON
(1) 057602 112737 000001 060001 $TYPOC: MOVB #1,SOFILL ;;SET THE ZERO FILL SWITCH
(1) 057610 112737 000006 060003 MOVR #6,$OMODE +1 ;:SET FOR SIX(6) DIGITS
(1) 057616 112737 000005 0€0000 $TYPON: MOVA #5,80CNT ::SET THE ITERATION COUNT
(1) 057624 010346 MOV R3,-(SP) ::SAVE R3
(1) 057626 010446 MOV R4 ,-(SP) ::SAVE R4
(1) 057630 010546 MOV RS ,-(SP) ;;SAVE RS
(1) 057632 113704 060003 MOVR SOMODE +1 R4 ;:GET THE NUMBER OF DIGITS TO TYPE
(1) 057636 005404 NEG R4
(1Y 057640 062704 000006 ADD #6,R4 ::SUBTRACT IT FOR MAX. ALLOWED
(1) 057644 110437 060002 MOVB R4, $OMODE ::SAVE IT FOR USE
(1) 057650 113704 060001 MOVR $OFILL.RSG J:GET THE ZERO FILL SWIT(CH
(1) 057654 016605 000012 MOV 12(SP) RS J:PICKUP THE INPUT NUMBER
(1) 057660 005003 CLR R3 ;:;CLEAR THE OUTPUT WORD
(1) 057662 006105 1%: ROL RS ;:ROTATE MSB INTO '‘'C"’
(1) 057664 000404 BR 3s ;:G0 DO MSB
(1) 057666 006105 2S: ROL RS :;FORM THIS DIGIT
(1) 057670 006105 ROL RS
(1Y €S7672 006105 ROL RS
(1) 057674 010503 MOV RS.R3
(1) 057676 006103 3%: ROL R3 ::GET LSB OF THIS DIGIT
(1) 057700 105337 060007 DECB $OMODE ::TYPE THIS DIGIT?
(1) 057704 100016 BPL 7% ::BR IF NO
(1) 057706 042703 177770 B8IC #17?7770,R3 ::GET RID OF JUNK
(1) 057712 001002 BNE 4% ::TEST FOR O
(1) 057714 005704 TST R4 ::SUPPRESS THIS 0?

mmmmmmmcnmuunmmmcnmmmmmmmmmmmmmmmmmmxf wr
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P11 10-JuL-81 14:30 BINARY TO OCTAL (ASCII) AND TYPE SEQ Qs
057716 001402 BEQ 5% ;;BR IF YES )
057720 005204 43: INC R4 ;;DON'T SUPPRESS ANYMORE 0°'S
057722 052703 000060 BIS #'0,R3 ;sMAKE THIS DIGIT ASCII
057726 052703 000040 5%: BIS 4' ,R3 ;oMAKE ASCII IF NOT ALREADY
057732 110337 057776 ] R3,8% ;;SAVE FOR TYPING
057736 104401 057776 TYPE 8% 2:6G0 TYPE THIS DIGIT
057742 105337 060000 7$: DECB $OCNT ;. COUNT BY 1
057746 003347 bBGT 2% ;;BR IF MORE TO DO
057750 002402 BLT 6% ;;BR IF DONE
057752 005204 INC R& ;o INSURE LAST DIGIT ISN'T A BLANK
057754 000744 BR 2% ;:G0 DO THE LAST DIGIT
057756 012605 6%: MOV (SP)+,R5 ;;RESTORE RS
057760 012604 MOV (SP)+ R4 :,RESTORE R4
057762 012603 MOV (SP)+,R3 ;cRESTORE R3
057764 016666 000002 000004 MOV 2(SP) ,4(SP) ;;SET THE STACK FOR RETURNING
057772 012616 MOV (SP)+,(SP)

057774 000002 RTI ; JRETURN

057776 000 8%: .BYTE O s ;STORAGE FOR ASCII DIGIT
0577277 000 BYTE 0 ;s TERMINATOR FOR TYPE ROUTINE
060000 000 $OCNT:  .BYTE O 5;OCTAL DIGIT COUNTER

060001 000 S$OFILL: .BYTE 0 ;oZERO FILL SWITCH

060002 00CO00 } $OMODE: .WORD O ; cNUMBER OF DIGITS TO TYPE

_SBTTL BINARY TO ASCII AND TYPE ROUTINE

:;tttttttttttttttttttttttttttttttkttttttttttttttttttttttttttatatt

;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16-BIT
s *BINARY-ASCII NUMBER AND TYPE IT.

;*CALL:
I* MOV NUMBER,~-(SP) ; sNUMBER TO BE TYPED
™ TYPBN ;:TYPE IT
060004 010146 $STYPBN: MOV R1,-(SP) ;:SAVE R1 ON THE STACK
060006 016601 000006 MOV 6(SP) ,R1 ;:GET THE INPUT NUMBER
060012 000261 SEC ;:SET "C'" SO CAN KEEP TRACK OF THE NUMBER OF BITS
060014 112737 000060 060056 1%: MOVB #'0,88IN ::SET CHARACTER TO AN ASCII "0 .
060022 006101 ROL R1 ::GET THIS BIT
060024 001406 BEQ 23 > :DONE?
060026 105537 060056 AD(B $8IN ;:NO==SET THE CHARACTER EQUAL TU THIS BIT
060032 104401 060056 TYPE LSBIN ;:GO0 TYPE THIS BIT
060036 000241 cLC ::CLEAR "'C'* SO CAN KEEP TRACK OF BITS
050040 000765 B8R 18 ;260 DO THE NEXT BIT
060042 012601 2%: MOV (SP)+ ,R1 ;:POP THE STACK INTO Ri
060C44 016666 000002 000004 MOV 2(SP) ,4(SP) ::ADJUST THE STACK
060052 012616 MOV (SP)+, (SP)
060054 000002 RTI ;:RETURN TO USER
060056 000 000 $83IN: .BYTE 0.0 :3STORAGE FOR ASCII CHAR. AND TERMINATOR

.SBTTL TRAP DECODER

';tﬁtﬁﬁttﬁﬁﬁﬁﬁtﬁﬁﬁﬁﬁttttitﬁﬁtﬁi'tttttﬁﬁtttttttttttttttttttttttttt

;*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'' INSTRUCTION
J*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
;*GO TO THAT ROUTINE.

060060 010046 $TRAP: MOV RO,-(SP) ;. SAVE RO
060062 016600 000002 MOV 2(SP) RO ;;GET TRAP ADDRESS

A A A oA A=A NNNDVNNNNNNNNNNNNLY
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CVMNA-T MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(C

VMNAC P11
1) 060066
1y 060070
() 060072
‘1 060074
(1) 060100
1)
(1)
1)
(1)
(1) 060102
(1) 060104
(1) 060112
(1
(3)
(3
(3)
(3)
3
3
(3
(3) 060114
(3) 060116
(3) 060120
(3) 060122
(3) 060124
(3) 060126
E?; 060130
(3) 060132
(1)
(3) 060134
(3) 060136
(3) 060140
(3) 060142
5477 060144
5478 060146
5479 060150
5480 060152
56481 060154
5485
5486
5487
5488
5489 060156
5490
5491 060466
5492 061306
5493 101306
549¢

10-JUL-81 14:30

00574C
111000
006300
016000
000200

011646
016666
000002

060102
056530
057602
057556
057616
057064
060004

054416

054326
054670
054760
055322
014274
014266
037044
016324
034362

000144

000310
010000
000000
000001

060114

000004 000002

TRAP DECODER

TST
movB
ASL
mov
RTS

-(RO)
(RO ,RO

RO
$TRPAD (RO) ,RO
RO

;sBACKUP BY 2

J 13
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;;GET RIGHT BYTE OF TRAP
;;POSITION FOR INDEXING

;s INDEX TO TABLE

;.60 TO ROUTINE

:2THIS 1S USE TO HANDLE THE '‘GETPRI'’' MACRO

;sMOVE THE PC DOWN
;sMOVE THE PSW DOWN
;sRESTORE THE PSW

$TRAPZ: MOV (SP) ,~(SP)
MOV 4(SP) ,2(SP)
RT1

.SBTTL TRAP TAELE

;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE "TRAP'' INSTRUCTION.

; ROUT INE

$TRPAD: .

$GTSWR

$CKSWR
$RDCHR
$RDLIN
$RDOCT
TEST
TESTIT
DECTYP
TPRMP
DELAY4

$TRAP?

;s CALL=TYPE
s s LALL=TYPOC
;s CALL=TYPOS
;s CALL=TYPON
;s CALL=TYPDS
;s CALL=TYPBN

;s CALL=GTSWR

s sCALL=CKSWR
;s CALL=RDCHR
2 2CALL=RDLIN
;s CALL=RDOCT
;¢ CALL=CHE(CK
;s CALL=CHKIT
;s CALL=TYPDC

;s CALL=TESTID
;s CALL=DELY

TRAP+1(104401)
TRAP+2(104402)
TRAP+3(104403)
TRAP+4(104404)
TRAP+5(104405)
TRAP+6(104406)

TRAP+7 (104407)

TRAP+10(1044102
TRAP+11(104411)
TRAP+12(104412)
TRAP+13(104413)
TRAP+14(104414)
TRAP+15(104415)
TRAP+16(104416)
TRAP+17(104417)
TRAP+20(104420)

TTY TYPEOUT ROUTINE

TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPE OCTAL NUMBER (NO LEADING ZEROS)
TYPE OCTAL NUMBER (AS PER LAST (ALL)
TYPE DECIMAL NUMBER (WITH SIGN)

TYPE BINARY (ASCII) NUMBER

GET SOFT-SWR SETTING

TEST FOR CHANGE IN SOF T-SWR
TTY TYPEIN CHARACTER ROUTINE
TTY TYPEIN STRING RCUT INE
READ AN OCTAL NUMBER FROM TTY

;JBYTE TABLE CONTAINING A TYPE CODE FOR EACH CHANNEL

; O=NON

EXISTANT CHANNEL, 1=SINGLE ENDED, 2=DIFFERENTIAL. 3 MNCAG., 4 MNCTP

;OXX-DONT TEST ANALOG VALUES., 2XX=TEST ANALOG VALUES
1 ;CHANNEL TYPE BUFFER

;STATE-WIDTH DISTRIBUTION

CHTABL: .BLKW
DIST: .BLKW
BUFFER: .BLKW
BUFEND: O
.END

200.
4096.

:BUFFER AREA

;LAST LOCATION USED BY PROGRAM
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(VMNAC.P11 10-JuL-81 14:30 CROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0166
ABASE = 171000 234 59 104 106 108 110 114 115 16
ACOW1 = 000000 59
A(Dwc = 000000 59
ACPUOP= 000000 59
ADBUFF 001462 1164 561 577 588 598 616 627 642 647 665 680 688 705
718 804 847 850 853 856 899 919 930 950 1173« 1177« 1244
1274 1276 1277 1279 1624 1681 1778 1923 2060 2110 2162 2176 2207
2233 2282 2546 2717 6272« 2¢0* 4224« 4236+ 4317+ 4323 4329 4395 4423
4451 4695+« 4709 5205 .
ADDWO = 000000 59
ADDW1 = 000000 59
ADDW10= 000000 59
ADDW11- 000000 59
ADDW12= 000000 59
ADDW13= 000000 59
ADDW14= 000000 59
ADDW15= 000000 59
ADDW? = 000000 59
ADDW3 = 000000 59
ADDW4 = 000000 59
ADDWS = 000000 59
ADDWS = 000000 59
ADDW7 = 000000 59
ADDW8 = 000000 59
ADDW9 = 0C0000 59
ADEVCT- 000000 59
ADEVM - 000000 59
ADST1 001460 1154 539« 847+ 850~ 853+ 856+ 906+ 937+« 1102+« 1103+ 1104~ 1235+ 1236+
1237« 1331« 1332« 1333« 1348+ 1349+ 1350+ 1364+ 1365+ 1366 1376+ 1377« 1378+
1392« 1393« 1394+ 1404 1405+  1406* 14616+ 1417« 1418+ 1428+ 1429+ 1430+ 1532«
1533« 1534« 1535« 1536+ 1537« 1556 1587+ 1588+ 1589+ 1619« 1642+ 1643+ 1644+
1676 2050 2056+ 2096+ 2102+« 2137+« 2170+ ?2'71x 2172«  2226% 2227+ 2228+ 2266+
zg?g' 2268« 2365«  2366% 2367+ 2414« 2415 2416+ 3686 3761 4211« 4219% 4223+
*
ADTA 001422 96# 227 246 748 793 2598 2620 2639
AENV - 000000 59
AENVM - 000000 59
AFATAL - 000000 59
AF IRST 022156 N 25074 2531 2539 2577 2608
AGAIN 034560 4384 4470 *
AGCHPA 024322 1369« 1381+ 1397« 1409+ 1421~ 1433« 29664
AGLHPB 024324 1370« 1382« 1398« 1410+ 1422+ 1434~ 29674
AGCHRA 024170 1367+« 1379« 1395« 1407+« 1419+ 1431« 29224
AGCHRB 024172 1368« 1380« 1396+ 1408+ 1420+ 1432+« 29234
AGTA 001426 934 229+ 256 2602 2654
AGTASW 042772 2096+ 2097« 52434
AGTST (40352 2306+ 2313~ 2324+ 2334 2356+ 2422+ 2450+ 3659+ 51144
AJGAIN 015756 1831 18504
AJOFF 015704 1829 18364
AMADR - 000000 59
AMADRZ- 000000 59
AMADR3 000000 59
AMADR4= 000000 59
AMAMS 1= 000000 59
AMAMS? - 000000 59

amams3 000000 59

L]
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(VMNAC.P11 10-JuUL-81 14:30 CROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0167
AMAMSS = 000000 59

AMNCTP 026466 243 373 35194

AMSGAD= 000000 59

AMSGLG= 000000 59

AMSGTY= 000000 59

AMTA 001424 97# 228+ 251 2600 2625 2642

AMTYP1= 000000 59

AMTYP2= 000000 59

AMTYP3= 000000 59

AMTYP4= 000000 59

APASS = 000000 59

APRIOR= 000000 59

APT(SU= 000040 5471 54734

APTENV= 000001 5666 5471 54734

APTS1Z= 000200 190 54734

APTSPO= 000100 5471 54734

ARESET 037030 189 299 48084

AROUMD 035130 4412 4440 L4694

ASKAG 023044 2635 26514

ASKAMB" 041737 267 52294

ASK( 026314 2627 2644 2656 2671 347948 3492

ASKDIF 022764 2616 26344

ASKDON 023174 2609 2611 2679 26814

ASKOOP 023162 2664 26784

ASKSE 022676 26154 2632 2649 2661 2676

ASKTA 003002 239 244 249 254 262 266 273 277 2824 369 3563
ASKTP 023106 2652 26634

ASKWHO 022654 2599 2601 2603 2605 26084

ASWREG= 000000 59

ATESTN= 000000 59

ATMSG 046544 4245 6249 53164

AUNIT = 000000 59 *
AUSWR -~ 000000 59

AVECT1- 000400 t24H 59 105 107 109 m 117 118 119 120
AVECT2= 000000 59

BADCAL 024700 2698+ 2915 2959 3009« 30594

BADUNT 001616 1644 424« 5110 5454«

BARFO 001434 1014 903 934 2501

BASE(H 001474 1214 2342+ 2347 2348 2407+ 2412 2413
BASEND 001476 1224 2345« 2347+ 2351 2410% 2412« 2418
BASEXC 033252 329 41764

BEGIN 001666 51 181# 5114 5468

BEGINA 020572 314 365 23164

BEGINC 015632 317 18214

BEGIND 021362 352 24014

BEGINF 016106 346 18754

BEGINL 003746 4304 2310 2320

BEGINM 021022 355 23604

BEGINN 020676 343 23374

BEGINP 020212 320 2244H

BEGINS 021522 358 24254

BEGINT 016400 349 19314

BEGINW 020636 326 340 23274

BEGINX 020006 361 22054

BEGIN2 001702 53 1854

BEGIN3 001772 54 1874

S
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VMNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
CROSS REFERENCE TABLE -- USER SYMBOLS

CVMNAC P

BEGL 020524
BEG? 001674
BITAPNT 001576
8IT0 = 000001
81100 = 000001
81101 = Q00002
BIT02 = Q00004
81103 = 000010
B8IT04 = 000020
BIT0S5 = 000040
81106 = 000100
RIT07 = 000200
81108 = 000400
BIT09 = 001000
B8IT1T = 000002
81110 = 002000
81111 = 004000
81112 = 010000
81113 = 020000
BIT14 = 040000
B8IT15 = 100000
8112 = 000004
8113 = 000010
BIT4 = 000020
8IS = 000040
8116 = 000100
B8I1T7 = 000200
BI118 = 000400
8IT9 - 001000
B8PTVEC= 000014
BUFEND 101306
BUFFER 061306
BUFF 1 050663
BUFF?2 050711
BUMPAD 033354
BYPASS 033526
810 036760
811 037014
CCHAN 046631
CH 046477
CHA 023176
CHAN 046601
CHANA 017754
CHANB 017756
CHANC 017760
CHAND 017762
CHANIS 013544
CHANL 001556

10-4UL~-81 14:30

220
52
1564
21
palJ
pal
rav
2
ral
ral
21
21w
pal
214
ral
ral
pal
pal
2
pal
3665
2
3364
21
Pal
21
Pal
21
214
2
Pal
pal
54934
2697
2996
4616
4563
4651

323

1834
4313

611

23054

1846

4316
655

1870
4336
660

“~

1915
4337«
669

2361

1051«
2516+

21894
21904

146634

2001

670

2754
490

558

1881
936
711

2932+
4430«
4655

53224

1052
2519+

2398

671

2816
638

638
2138
617
725

2933+
4456%
54924

1080+
2610

N)— = =
N WO
— O =N
oSO
» » »

4153
1054

5466
640

640
2229
631
737

2934
4458«

1081+
26824

N3
MACY11 30G6(1063) 10-JUL-B1 14:41 PAGE 87-2

5449
2139 2230
1885 1889
659 668
2587

656 5101

783 1771
2935« 2936+
4474 4502
1082 1225+
4355 4378
1092« 1106
1350 1366
1610« 1650+
2228 2348+

1893
801

351

2946*

1

4580

1226+

1897
2840

2947+
4592

1227

\nawnz
2R,

0D b b —
(%,
W
»

SEQ 0168

3547
3171

4594

1525+

N = —b =
$T53

ng
» » »




CHAPOS
(H8
CHBPOS
CHCPOS
CHDPOS
CHECK =
L HKAGC
CHKGAN
CHK]T =
CHKTCC
CHKTCN
+ CHPRIM
CHTABL

CHXX

€]
CH2

CKSWR =
CLEAR1
CLEAR2
CLKBPR
CLKCSR
CLRCHS
CLRCHT
COLECT
COMOD1
COMPAR

COMPRA
CONTA1
CONVCD
CONVRT
CONVR1
CONVR2
CONVR3
CONVT(
CONV15
CON&T
(R
CRLF =
CRWR

€2
€3
DAC

DASH

DDISP -
DECPNT
PECPRT

CVMNAC.P11

044722
2

036462

036500
017460
036346
036332
034604
034720
035034
036340
036642
017634
000015
000200
047151

050621
050627
001570

046453
177570
053610
026206

2708

2005

2524¢
009

3019

CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JuUL-81 14:30

4324
2593

559
15424

501
15484

2147
988

1519

3511«
871+
952

1136+
1936+
1151~
2146

54764

853
53404

‘1288

2040

L6964
976

1106
47594
2086

5471
798

53584

1706
4314

190
56344
3467

N 13
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 87-3
CROSS REFERENCE TABLE -~ USER SYMBOLS

4688
26834

569
1605

505
1659

2171
1015
1542
54894
872
1602

856

971
1812
2043

990

1493
2089

1088

1738
4316+

4694%

20494
978
47204
21354
999

4696

662

514

21944
1044
2525

884
1656

1146+
2050
1492
4266

992

1006

2373

1851

1752
4336+

4734+

703

519

1055

2527

888+

2071+

1147
2071
1506

1001

4251
46954

191

1754

5440

716

54784

1076
2596+

889
2077+

1008

46934

1917

1860

5445

802

1092
2597+

896+
2082+

1150
2093
1510+

1029

v026

1864

5446

54774

1130
2615

900
2083+
1477+

2445+
1537

1063

2099

2377

1107

2104 .,

2384«

1221
2651

921
2172

1506
4250
2036+

1180

2370

2386

SEQ 0169

1230
2663

927+
2182

1508
4271
2039«

1189

2379

2389




CVMNA~( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
CVMNAC. P11

DECRPB
DECRPC
DECRPT
DECTYP
OELAY

OELAY1
DELAY?2
DELAYS
DELAYS
DELCLR

DELY =

DF 1

DH1
DH12
DH15
DH2

030200
030202

053165
053454
053520
053231
053315
053351
053375
053416
034370
001142
000174
060466

0
052213
052617

10-JU.-81 14:30

3843
3762+
3806
48154
1564

38514
3852+
38274
5479
1803+
212+
213
214
4344
4573

73

CROSS REFERENCE TABLE -~ USIR SYMBOLS

4155+

1807+
43914
46194
LL4L7n
5481
4658
214
75

564244
91
54264

43494
2292+

4564
3324

850
788«

190
54394

N

54414

1696+
3734

38944
38924
38904
5225#

38654
52194
1698+
4282

4382«

46684
54814
77

93

5453«
54914

853
847

93

1824+
3739

1735+
42884

4469

54304

5466*

856
850=

54454

2368+
3743

1739+

81

2471
853

4266+
3747

1857+

83

856+

4271+
3769

1861«

8 14
MACY11 306(1063) 10-JUL-81 14:41 PAGE 87-4

85 87
1771
4319
3775 3784
2374 4280

89

3793

4329

41034

93

4157

SEQ 0170

95




( VMNA=-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

(VMNA(C.P11

EMN 052663
EM12 0527%7
EM13 053005
Emi4 053053
Em15 053117
EM2 052251
Em3 052311
EMS 052352
EMS 052413
EM6 052474
EM?7 052572
ENCOM 043447
ENDTST (046423
ERCHKG 024524
ERDIV 046152
ERIEE 040663
ERMSG 047505
ERMUL 046220
EROVF 046274
ERRADR 015362
ERRTOT (050555
ERRVEC= 000004
ERSQR (046337
EVER 001614
EXCNO] 046103
EXTMSG 040276
EXTST 0464421
FIRST 001534
FIXADR (033450
FIXONE 033454
FOUND1 050001
FOUND2 050024
FPANL 017450
GADBUF (01510
GAINS 045253
GAINSM 045321
GAINSO 045276
GANPS 045346
GANSD 045434
GANSP 045401
GANST 045470
GCHAN 043124
GCONVT 036526
GETDAT 036012
GHLF 045232
GLDO 0177720
GLD1 017772
GLD2 017774
GNS = KWNERW
GSTOL 030507
GSTOLO 030517
GSTOL1 030521
GSTOLZ2 030516
GSTREG 001506
Gs00 030530

10-JuL~-81 14:30

3575

52494
47334

52844
1669+
1670+

2378

4744~
38774

C 14
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 87-5
CROSS REFERENCE TABLE -- USER SYMBOLS

5308#
3310
1723
i
399+
413«

4499+
193

1671
21964

3429

3335
1847

400~
414>

2205

21954

3444

53004

. 1871

3523
416

2337

3647

2394

35264+
418

2401

5476

3040

3546+
o2

2425

5477

4155

3664

L2164

5478

4257

4216+

5479

4519

5453+

5480

4536

5481

Sea 0171

4550



CVMNA=-C MN(AD/MNCAM/MNCAG/MNCTP DJAGNOSTI(C
(ROSS REFERENCE TABLE -- USER SYMBOLS

CVMNAC P11
GSO1 030570
GS10 030630
G6S11 030670
GTISWR = 104407
OVECT 001512
GVECTT 001514
HAFMSG 047732
HALF 035456
HIOLY! 034664
HIDLY2 035
HIDLY3 035114
HY = 000011
HTOLO 032544
HYOL 1 032546
HTOL2 032542
HUNS 053607
IBCSR 033226
IBDAT 033230
18vQ 033232
IBVOA 033234
18v1 033236
IBVIA 033240
18v2 033242
1IBV2A 033244
I8v3 033246
1Bv3A 033250
IDONTK 042166
1GND 047112
INIEE 031310
INITVT 050731
INRNGE 035174
IOTRD 040354
10TVEC= 000020
IVOLT 047211
KBVECT 001500
KWAD 001604
KWBPR 001504
KWCSR 001502
K152 037412
K20 022140
K270 037402
K275 037406
K340 022142
K400 037414
KS16 037404
K60 022136
K72 037410
LAST 035310
LDSEIG 014104
LDO1CH 014222
LEDOFF 042704
LEDON 042660
LESS 036746
LF = 000012
LIMITE 037746
LImITM 037706

10-JUL-81 14:30

3633
3642
3651
335
4741~
4742+
53444

45414
4407

5004

38784
on

4216

709
904 *
907«
4926
5444

5444
4924
5444
2647
1638

50224

MACY11 30G(1063)

4840~
4132+
6143+

935x
915«

2520

4844w
4135+
41648

925
938+

D 14

10-JuUL-81

4851
4144

946+

54334
4150+

14:47 PAGE 87-6

“1634

SEQ 0172



(VMNA~C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOST]C

CVMNAC P11

LIMITS 037644
LINEA 050534
LOAD 036212
LOADY 036726
LOADO 036216
LODLY1 034656
LODLY? 034772
LooLY3 035106
LODTAB 026404
L02 036210
LS8 046507
LSBMSG 046444
LTOLO 032426
LTOL 032430
LToL2 032424
MADR 043355
MASKNM 001620
MAX 001606
MAXTST 036110
MDASH 042162
MDIF 043060
ME SGD 050604
MIN 001600
MINUS 042154
MLSB 050644
MLSBAT 050652
MNCADO 001436
MNCTM 027226
MNCTMO 030206
MNCTMT 030210
MOFSET 050631
MPRMP 043100
MSE 043040
MSG16 050162
MSG18 050050
MSG20 050110
MSG21 050507
MTCMP 0431712
MTEST 002566
MTESTA 002634
MTESTO 003046
MTEST? 003052
MULTI 025226
MvCT 043411
MOL S8 047024
NAR 035364
NARMSG 047601
NARROW (001532
NBEXT 001550
NEXT1 034564
NMBEXT 001552
NOlJMP 013550
NOIMSG 041252
NOITST 012410
NOITST 012470
NOLSTN (041023

10~-JuL-81 14:30

4854

4396

4858
53554
4656
4569
4665
44064
LL34H
44620
2557
L6594
5314#
53094
3704
3705

49864

46604
4663

2565

40464
40474
40454

4203
4640

52344
4637,
(817
3050
4210

3600
3694+

52454

332
244n
2984

3255

4489
4213+

422+

2350
13144

47834

2568

4217
46427

4639+
52324
53614

3611
3695+

3668

375
3263

4524
4222+

2339+

1461

MACY11 30G(1063)
CROSS REFERENCE TABLE -~

2572

56454
4646

4645

3623
3724+

4192
3273

4541

2403+

2354

E 14
10-JuUL-81

14:41 PAGE 87-7
USER SYMBOLS
34974
5455
3632 3641 3650 36804
3725«  3731x 3732«  3755»
3359 3378 3407 3431
2427 4222 5107

3756+

3768+

3781«

SEQ 0173

3855#



CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
(VMNAC.P11

NONOI'S
NOTNAR
NOTNEW
NOTOK 1
NOTOK?2
NOTOK 3
NOTPOF
NOTSIE
NXTCMP
NXTCVT
NXTSTA
NXTYI
NXT8
OFf f SAV
OFFSET
OFSET
OKAYD
OKAY1
OkKAY2
OKAY3
okKMSG

ONES
out
ouUTMSG
PEAK

PE AKN
PE AKNN
PERCNT
PIRQ =
PIRQVE=
PKNC1
PLUS
PLUSR?2
POS
POSITV
POSNO|
PRGAIN
PRIAC
PR18BD
PRIME1
PRIGA
PRMS
PRO
PR1
PR?
PR3
PR4
PRS
PR6
PR7

PS
PSONO|
PSW =
PUSHAG
PWRMSG

[T T T T I T Y I T 1]

040640
035230

053612
001612
047677
001562
024360
024240
001610
177772
000240
046565
035656
036734
037056
047272
036302
026050
020002

000340
177776
036314
177776
042731
056464

10-JuL-81 1¢:30

2975
4488
4589
L604m
44324
4460

5212#
LL94n
45944
4410
4438
4466
52304
3667
4644
4333
4595
4571
4649
1744
17354

3051

52424
56694

52154

17464
1841

4405
4433
4461
1213
5324
4822*
4482

29864
4309+

1446

22004
22014

1399

L687%

L4114
L4398
L4674
1719 2396 2977

4829 4830 4832
4528 4530 4534

4310%  4311%  4312x

2968 53184

1411 1423 1435

3033

4B46*
4543

4334

26974

F 14
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 87-8
CROSS REFERENCE TABLE -- USER SYMBOLS

3045 3053 o257
54364

4261

4523

SEQ 0174

45640



( /MNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(C
VMNAC P

PWRVE( =
QUEST
QuUIEY

"RBEG
RBEG1
RDCHR =
ROCHXY
ROLIN =

RDOCT =

RDTCXY
RDTEMP
RDVIN
ROV INL
RDVINP
RDVINU
RDVOUA
ROVOUB
RDVOUC
RDVOUD
RDVOUE
READ
RELACC
RESVEC=
RETY

Rt TERR
RE TURN
RET1
PET?
RMPTXT
RMS
RMSNO |
RMSPEK
RMS?2
RW1
RW3
SADTST
SAGTSTY
SARSUB
SCALO
SCAL1
SCALZ
SCAL3
SCALS
SCALS
SCAL6
SCAL7
SCALS
SCHAN
SCLCAD
SCLDAC
SCLMSG
SCLOCK
SCLTXT

000024
042156
001624

001720
001724
104411
014472
104412

104413

014746
031372
031540
032520
032410
032636
031642

027776

10-JUL~81 14:30

21
374
1674

1425

190«
3483
307~
1448
186
189#
54764
1607
309
2105
1877
2432
1661
39144
39374

(ROSS REFERENCE TABLE =-- USER SYMBOLS

5468+

52334
364

14669
1884

16194
758
2371
1935
2436
16764

3885#

3551

38484

215+

4320

— -
W~

52664
1740

52184

799

3552

4704

2924
1439

1858

1299
2973

47461

3048
1444

1862

1328
3043

1167
54764
2246
4179

53174
16874

2375

1345
4240

1826

2250
6187

2382

G 14
MACYT1 306(1063) 10-JUL~B1 14:41 PAGE 87-9

1361

1837

2341
54764

4267

1373

1852
2344

6272

1389

1912
2362

£308#

1401

1918
2406

SEQ 0175

1413

2027
2409



CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI(

{ JMNAC P11

SCLxTX 030010
- S(M 044531
SDDIF 044235
SOMDIF 044353
SOMSE 044305
SDSE 044165
SEL 046717
SELGT 047274
SELGTA 047336
SETASK (026446
SETCH 046522
SETINT 034132
SETMSG 041302
SETPMS 041432
SETTLE 013662
SETTPM (41343
SET1A 034002
SHIFT 0343572
SKIPST 001536
SKPMSG 047522
SLASH 046616
SPACE 046502
SPRA(C 017776
SPRBD 020000
SPREAD 001566
SQRR 024020
SQRO 024726
SOR? 024730
SQR?2 024732
SQUARE 025654
SRLOOP 017566
SRM 044602
STACK = 001100
STALL 022144
STATE 046457
STKLMT= 177774
STREG 001456
SWM 044652
SWDIST 035540
SWR 001140
SWREG 000176
Sw0 000001
Sw00 = 000001
Sw01 = 000002
Sw02 = 000004
w03 000010

10-JuL-81 14:30

2065+

2873
2848
2849«
2850«

4500

3819#
2129
756
52704
52694

661
53114

480+
574+
641«
685+
853
1242
1775«
2173«
2711»
4699
1905
L5594
190+
5449+
190

5275#
52684

52674

2658
4232

1484
L2654
4492+
1802
2198#
21994
594«
30704
30714
30724

1160
52764

702

2673
42904

1488#

4514

2294

2073+

32564
3262
3271

2152#

715

523
585«
653«
692+
898+
1271+
1382+
2229+
3763+
5204+
52774

386
5466
5449

35114

14

3515

449

3844 3846 3849

4721« 4727 5440

3369+« 3389+
3370« 3390+ 3391«
3371« 3392« 3413«

1772 25014 4808

530+ 531 538+
595+ 596 611+
657 660+ 669+
699+ 706~ 712+
908 910 914
1569« 1570 1620+
1921 2057« 2058
2231 2244 22767
21 6212 6218«
5440 5441 5443

2154 2156 2158

H
MACY1Y 30G(1063) 10-0UL-81 14:41 PAGE 87-10
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53134

5446

3412+
3414

4810

540
612
670+
719«
929+
1621+
2107+
2280+
6321+
5445

2257+

5648+
614
671«
784
936+
1622
2108
2523+
6327+
5446

2259

SEQ 0176

56
638+
681+
847+
945

1679

2140

2588+

4420+

3011
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(VMNAC P 10~-0uUL~-81 14:30 CROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0177
Swis = 000020 21

SWOS = 000040 21

SwO6 = 000100 21

SW07 = 000200 21

SwO8 = 000400 ral 2156

SwO? = 001000 21 2154

") = 000002 21

w10 = 002000 pal

swil = 004000 21»

swi2 = 010000 o 386

swi13 = 020000 212 301

swié = 040000 raY 2152

Sw1s = 100000 raLd

Sw2 = 000004 2

sw3 = 000010 21

SWwhé = 000020 2

SWS = 000040 Pay

SWé = 000100 c»

SWZ = 000200 21

Sw8 = 000400 21

Sw9 = 001000 214

T8I1TVE= 000014 Al

TCHAN 043651 3479 52604

TCHANE 02265¢ 2518 26064

TCHANK 022200 2206 2308 2338 24602 2426 25164
TCHANL 022212 2318 2329 25194

TCHANM (022216 2517 25204

TCHANN 022206 25184 2522 \
TCHK 015524 17974 1843 1867

TEMP 001540 1414 241 371 418« 446 463 1176 1179+« 1249+ 1282+ 1287 1494 1698

1738« 1742+ 1743+ 1744 1788 1860+  1864* 1865+ 2374 2377« 2384 3565 4253
604  4409% 44632+ 4437%  4460*  4465%  4703% 4709+ 4712+« 4713% 4714x 4715% 4722
L736%  4746%  4749% 4750+ 4751+ 4752% 5442

TEMPH 024704 2730% 2745+«  2746% 2763+ 2788 30614 3314+ 3328
TEMP| 024702 2729%  2744x 2762+ 2787 30604

TEMPT 001542 1624 183« 188+ 197 221

TENS 053611 4823~ 4833+ 4834 4836+  4B45* 54354

TEST 014274 15704 5477

TESTAD 003452 3784 2307 2316 2327

TESTID= 104417 1886 1890 1894 1898 1903 1907 54804
TESTIT 014266 15694 5478

TESTRZ 037110 48264 4831 4835 4839 4842

THOUS 053606 4825  4BL1x  4843x 4847 4849 54324

TKVEC = 000060 2N 5449+

TMCH 030223 3766 38644

TMFLAG 030214 38594

TMGO 030221 3828+ 3838+ 38624

TMG1 030220 3827« 3835+« 3837«  3B39 38614

TMHEAD 030331 3804 38664

TMOUT 030216 38604

TM15 046513 460 52734

TOF F 015502 1205 17884 1842 1866

TOGOOD 024334 275¢ 29734 .
TOOBAD 024332 2751 2814 2857 2908 2917 2961 297N
TOOBIG 024416 2748 2812 2831 2833 2855 2906 3004% 3125 3191 3206 3283 3309 333

3400 3622
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CVMNAC.P11 10-JUL-81 14:30 (ROSS REFERENCE TABLE -~ USER SYMBOLS SEQ 0178
TPAB 001432 1004 261~ 268 1217

TPGNCO 045525 1391 52924

TPGNO1 045564 1403 52934

TPGN10 045623 1415 5294#

TPGN1T 045662 1427 5295#

TPGVAL 030212 3684 3712 3829 3831 2833 38584
TPOFFK (037522 1233 L9374

TPOFFES 037562 1234 4L956x

TPOFQO0 037416 LBISH 4956

TPOFO1 037420 L8964 4957

TPOFQ2 037422 48974 4958

1POFQ3 037424 L898# 4959

TPOFQ4 037426 L8998 4960

TPOFOS 037430 4900# 496"

TPOFO6 037432 49014 4962

TPOFO7 037434 49024 4963

TPOF10 037436 L9034 4964

TPOF11 037440 4904 4965

TPOF12 037442 49054 4966

TPOF13 037444 L9064 49467

TPOF14 (037446 49074 4968

TPOF1S 037450 45084 4969

TPOF16 037452 49094 4970

TPOF17 037454 49104 4971

TPRMP 016324 19174 5480

TPSCHN 027224 3553« 3555+« 3556« 36694 3685 3759
TPSWOF 045721 1086 52964

TPSWON 044011 1164 52974

TPTA 001430 99¥ 264 1073 1123 2604 2669
TPVAL 013546 1101« 1238%x 14644 5446

TPVALS 037456 1093 49154

TPVEC = 000064 bal

P15 044504 443 52724

TRAPVE= 000034 214 190

TRFRO 040636 5143« 52084

TRTO 0460634 5136+ 5137« 5138 5190 5196 52074
TRTVEC= 000014 rav ]

TRY 034226 43154 4338

TSETUP 016642 1949 1962 1975 1988 20044

TSRT1 017124 2045 2046 20644

TSTAD 043725 2477 52624

TSTADM 043747 2482 52634

TSTAG 063771 24L87 52644

TSTDAC 015336 1701 1705 17524 4269 4274

TSTHLD 017300 1939 1941 1943 1945 20924

TSTSDF 015364 724 728 736 740 760 768 17624
TST1 003746 (314 433

IST1I0 004366 5074

TST11 004402 5124

TST12 004416 5174

TST13 004432 5214 ,
TST14 004470 5284

TST1S 004542 535 S37#4

18716 004614 544 5474

1ST17 004652 5544

1ST2 004112 454 594
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—

CVMNAC.PTT
1ST20 004716
TST21 004760
15722 005010
15123 005054
1ST24 005132
TST25 005312
TST26 005466
1ST27 005542
1873 004204
TST30 005640
TST31 0057264
1S132 006004
15733

IST34 006126
TST3S 006170
TST36 006314
1ST37 006510
TST4 004272
1ST40 006706
TST41 007104
1ST42 007302
1ST43 007500
TST44 007550
IS145 007620
TST46 010006
1ST47 010174
TSTS 004306
TSTSO 010206
TST51 010256
1S752 010306
TSTS3 010336
TST54 010414
TSTSS 0106446
TST56 010474
TSTS57 010636
TST6 004336
1ST60 011000
TST61 011260
1ST62 011530
1ST63 011616
TST6L 011764
TST6S5 012236
TST66 012364
1ST67 013550
Tst?7 004352
TST70 014024
TST71 014072
TST8 036122
TXTP2 045036
TXTP3 045134
TYPBAD 035242
TYPBN = 104406
TYPDC = 104416
TYPDEC 026132
TYPDIG 026276
TYPDS - 104405

10~JuUL-81 14:30

c62
572#
581#
589

591#
6024

439

753
782

47

755
Ba6#

—— b
— —

12664

15284

4506

5186

K 14
MACY11 30G(1063) 10-JuUL-81 14:41
CROSS REFERENCE TABLE -- USER SYMBOLS

4774

7744

——
—
~NN

4515 4525 4529

5467 54764

PAGE 87-13

4532

4545

4601

4684

6776

Sea 0179

SL79»
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VMNAC P11 10-JuL~-81 14:30 CROSS REFERENCE TABLE -- USER SYMBOLS Seaq 0180
TYPE = 104401 201 202 225 226 233 234 235 236 248 253 258 259 260

271 283 284 298 374 405 408 443 448 453 455 460

465 470 472 756 764 765 795 798 1086 1053 1144 1164

1166 1199 ‘§204 1208 1301 1306 1330 1347 1363 1375 1391 1403

1415 1427 *450 1471 1713 1719 1723 1790 1792 1800 1802 1821

1825 1832 1836 1839 76 1883 1884

1888 1892 1896 1900

:
;
1 1905 1909 1910 1911 1914 1917 1932 1933
1934 2000 2005 2009 S
2

2017 2023 2026 2095 2098 2099 2103 2104
2119 2208 2211 2214 2249 2274 2294 2301 2340 2343 2360 2361
2369 2370 2378 2379 2388 2394 2396 2397 2404 2405 2408 2628
2431 2435 2438 2444 2477 2482 2487 2533 2538 2542 2580 2595 2680
2975 2977 3013 3014 3018 3022 3047 3050 3052 3429 3444 3447 3473
3479 3481 3483 3491 3551 3568 3666 3706 3708 3804 3839 3840 3841
3844 3845 3846 3847 3849 3850 3851 4151 4176 4178 4183 4186 4243
4245 4247 4249 4260 4285 4349 4354 4358 4500 4505 4507 4516 6519
4523 4526 4530 4533 4536 4540 4547 4550 4554 4562 4563 4572 4579
4602 4604 4609 4613 4650 4651 4654 4657 4678 4685 4687 4762 4777
4817 4849 4851 5100 5104 5109 5112 5183 5187 5189 51 5449 5466
5467 5468 5471 5472 5474 5475 54764

8
7
2
{ 1850 1851 1854 1855 1871 18
3
5
5

TYPEDG 034066 4246 42804 4686

TYPITA 017416 2006 2010 2014 2018 21164

TYPOC = 106402 3017 6177 5449 5467 54764

TYPON = 104404 54764

TYPOS = 104403 797 1202 1304 1474 2275 2295 2536 2541 2579 3020 3480 3482 4185
gg?é’ 4248 4253 4281 4286 4352 4356 4504 4603 4606 4688 5188 5190

TYPOUT 037204 4827 48434

TYPRP 036274 1716 46814

TYPSET 033624 1505 L2364 -

UNEXP 001626 1694 494

UNITBD 001622 1664 797 1201 1303 1473 2535 4351 5439 5440 5441 5442 5443 5445
5446 5456 5459+

UPCHAN 013500 1321 1384 1436 1449 14534

VARLT1 037750 4861 50254

VARLT2 040012 4863 50444

VARLT3 040114 4869 50824 -

VARLT4 040054 4871 50644

VCM 037700 2392 50014

VELTOR 001464 1174 494+ 609+ 621x  2258x  2712x 4210 4221+ 4225 4226 4228 4230 4320+
4383« 4704+ 5188 5192« 5196+ 5197+« 5198 5200

VECTR1 001466 1184 495« 610+ 621 622  2713x  4226% 4227+ 4705+ 5192 5194+ 5198+ 5199+

VECTR2 001470 1194 636+ 648 4228+ 4229+ 5193 5200+ 5201+ 5202

VECTR3 001472 1204 637+ 648 649% 4230+ 4231+ 5193 5195« 5202+ 5203+

VLIN 037704 4607 50034

VMULH 026714 2731% 2788+ 2789  2792x 279 2882« 2883« 2884 2889 2902 2955+ 2957+ 3032

30654 3096« 3120« 3155+ 3157« 3176 3180+ 3182+ 3200 3226+ 3228 3253+ 3304
3328+ 3352 3357+  3376% 3442 3649« 3451% 3452 3457 3458+ 3459+ 3463+

VMULHS 024710 3032+« 3034 30634 )

VMULL 024712 2736% 2737« 2787+ 2791+ 2793+ 2879+ 2885+ 2886 2901 29%or 2958+ 3031 30644
3097 3141« 3146+ 3154+ 3156+ 3179+ 3181+ 3198 3225+ 3227+« 3252+ 3314 3353
3358 3375« 3405+ 3427+ 3433+ 3448+ 3450+

VMULLS 024706 3031« 3037 30624
VNP 037646 1447 49884
VNPAGO 037652 1343 49904
VNPAGT 037656 1359 49924

VNR 037644 1442 49874
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CVMNA(

VNRAGO
VNRAG1
VOLTS
VPAG2A
VPAGZB
VPAG3A
VPAG38
VPTPOA
VPTPOB
VPTP1A
VPTP18
VPTP2A
VPTP2B
VPTP3A
VPTP38
VRAG2A
VRAGZ8
VRAG3A
VRAG38
VRTPOA
VRTPOB
VRTP1A
VRTP18
VRTP2A
VRTP2B
VRTP3A
VRTP38
VSET
VTABLE
VTFLAG
VIINIT
VIMSG
VIMSG1
VIMSG2
VIMSG3
vO

V1H

vVIL
V10
v1000
V12
V2
VZH

véL
v326
v50D
WFAD
wFADJ
WFADJO
WF AG
WFAM
WF CHK
WFTEST

P11
037650

024720

024716

037370
037376
037372
037366
024724

024722

001602

10~-JuL~81 14:30

09

ROV NNNIN) =

[ N N Y
%uubbbbbb
OO NS WO

L9894
49914
5274#
49954
L9964
L9994
50004
S008#
S009#
5012#
50134
50164
S017#
50204
50214
L9934
L9944

50024
339«
52554

48774
2806+
3144

2826+

48824
48804

2810+
3299+
2808+
1003

2476«

847
1480
2328

185«
3665+

M 14
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4559

2827+
2840+

2829+
3320«
2828+
1010

24924

850
2467+
24664

187+
4152+

4614

2841~
2873«

2843+

2842x
1031

853
2481+

223
4859

2848
30664

2850

2849
1965

856
24934

237
4867

2874~
3102+

30694

30684
48834

983

368+

30674
3104»

3106
3116+

2468+

403

3099
3109+

3117+
3130+

2486+

634

3103+
3111

3118«
3139«

2494n

696

3105~
3116

3131~
3142+

746

3110+
3130

3132«
3298+

785

SEQ 0181

3112+
3142

3140+
3319+

986
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WH [ CHU
Wh(CHV
WIDE
WIDMSG
WOWAGS
WRAP
WRAPX
WRAPY
XADJ
XBAR
XDEBUG=
XDIVI
XMUL T
XMULO
XMUL1
XMUL 2
XMuL3
YADJ
YE SNO
$APTHD
$ASTAT=
SATY(
SATY]
SATY3
$ATYS
$AUTOB
$BASE
$8DADR
$8DDAT

$BELL
$8IN
$COW1
$CHAR(
$CKSWR
$CMTAG
$CM3 =
SCNTLC
$CNTLG
SCNTLY

$CRLF

$0BLK
$DEVCT
$OEVM

$0TBL
SENDAD
SENDCT
SENDMG
SENULL
$ENV

L2 2 24 24
057334
057310
057316
057326
001134
001244
001122
001126

055234
060056
001250
057060
054326
001100
0u0000
055260
055272
05565
001216
001165

057300
001200

001210

10~-JUL~81 14:30

796

1200
473
1294+
53424
52364
2321
1012#
11704
5324m
2755

3558

233
3762

202
51004

202

3245
3246+
3247«
3248+

52614

218
4177

381
945+

1780
4724

260
3852

51004

384

N 14
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 87-16
CROSS REFERENCE TABLE -- USER SYMBOLS

1472
1724
1315

3257«
3258+
3266+
3276+

2509
4182«

382+

614«
1570+
1923+
5439

283
4358

56466

56466

2534
3023
1453

3265+
3267+
3277«

5449
4218

481+

639+
1571
19¢ax
5440

5471

4233
3041
2349+

3275+«

4219

482«

672+
1594
1925
5441

1450
5449

5473

4350
4258
6371

4220

483

673«
1608
2142+«
5444

1476
5466

5184
4520
4496+

531«
674
1624+
2143«

5445

1800
5467

54554

4537 4551

4527 4542
532+ 534
688+ 689~
1625+ 1648
2144 2181«
5446

1909 1932
5471

S4Q+

47
1662

2233«

2301

SEQ 0182

54544 5466
541 543
850~ 853

1681+ 1682+

2234~ 2235

2444 2538
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MNAC.P1T 10-JuL-8T 14:30 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0183

SENVM 001211 SO 190 5471 5473

$E0P 040154 398 412 2316 2325 2335 2357 2623 251 3660  S1004

SEOPCT 040202 190+ 51004

$ERFLG 001103 SoN  “170e  5453% 5466+

SERMAX 001115 594 190«  5453s

$ERROR 055746 190 S466n

$ERRPC 001116 SO 5439 5640 5441 5442 5443  S444 5445 5446 5466 5467

$ERRTB 001252 5o 5467

SERRTY 056136 5466 54674

»ERTTL 001112 SO 305+ 457+ 474+ 1210*  1725e 3024+ 3042+  3520* 3558+ 4156+  4259s  4521e
4538+ 4552+ 4611« 5102  S105  5466e

SESCAP 001162 SoN 169« 172« 190% 5453« 5466

SETABL 001210 5ou

SETEND 001252 58 Son

SFATAL 001172 5oM 5473w

$FFLG 057554 54734

$FILLC 001156 5o 5471

$FILLS 001155 Son 5471

$GDADR 001120 5om

$GDOAT 001124 SoN 479+ 480 483  4B6  4B7 490 496+  500* S04+  S0Be  S13«  518e
522« 533« 534 542+ 543 49+  S56+ 563« 573« 582« 592« 599 416w
617«  64D* 659+ 668+ 674 683 698+ 699  711x 712 783« 784  B47e
850« 853«  856*  916* 917+ 947+ 948+ 1569 1571 1593« 1594 1601« 1608
1667+ 1648 1655« 1662 1773+ 1780 1885+« 1889~ 1893« 1897+ 1902+ 1906+ 1925
2074 2080+ 2135+ 2144 2223« 2235  4720% 4723 5439 5440  S445 5446

$GET42 040232 51004

SGTSWR 054416 54498 5476

$40 = 000000 20

$HIBTS 001000 S84

SHIOCT 055422 54514

SICNT 001104 508 5453«

SILLUP 056456 54684

$INTAG 001135 SoN 5449+

SITEMB 001114 SoN 54660 5467

SLF 001166 SoN 5449 5466 5471

SUFLG 057553 54734

SLPADR 001106 SoF 190+  431=  603*  630* 961~  1045* 5206 5453«

$LPERR 001110 504 190e 433« 847+ 850+ 853«  856% 961+ 1046* 1075« 1216+  1584% 1600
1640  1654= 2136+ 2166+  S5453v 5466

SMADR1 001222 Son

SMADR? 001226 Sou

SMADR3 001232 598

$MADRG  001¢ 36 598

SMAIL 001170 58 594 190 202 5453 5466 5471

WAMST 001220 59

SMAMS2 001224 590

smams3 001230 Sou

SMAMSG 001234 590

SMBADR 001002 5

SMFLG 057552 54734

SMNEW 055310 54400

SMSGAD 007204 SN 5473e

SMSGLG 001206 508 5473«

SMSGTY 001170 5o 5473

SMSWR 055277 544N

sMTYP1 001221 598
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MTYP?
MTYP3
MIYPS
SMXCNT
SNUL L

SN

-

w
—
1]

$SWREG

$TESIN
STIMES

$TkB
$TKCNT
$TKINT
$TKQEN=
$TKQIN
$TkQOU
$TKASR
$TKS

$SSWRMK= 000C

054000
001144

10~JUL-81 14:30

982+

1518+

5o
5?490-

96
54494
54494
54494
54494

Son

56468#

1832
5476

5476
5476

54534
190

20
517
667

1120

190
5453
5453«

190+

846+

998+
1528+
1810

54494

300+

4778
5624
7454
9754
14684

306

5449

(37

849+
1005+
5100+
5449

525+

c15
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489
5724
7744
9824
1518+

436

5466

459+

852+
1013+
5453«
5471

551«

5471

521+
855+
1042+

568+

L9
5914
B4
10054

781

547+
859+
1070«

604+

CROSS REFERENCE TABLE -- USER SYMBOLS

107

554
875+
1120+

631+

S07#»
6294
8554
10424

121

562+
893+
1171+

656+

1219

489

774
982
1518

602~
924 »
1184

1804«

5174
6674
8754
11204

1521

629+
955+
1215+

1805

S21a
6824
934
19714

2507

499
591

1005
5100

721+
1266*

1811

528#
6954
924N
1184#

2521

5101«

SEQ 0184

S37#4

08»
9554
1215#

5100+

507
629
855
5466

745+
975+«
1468+

5449+
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$TKSRY
$IN =

$TP8
STPFLG
$TPS
$STRAP
STRAP?
STRP =
$TRPAD
STISTM
STSTNM
STTYIN
STYPBN
S$TYPDS
STYPE
STYPEC
$STYPEX
$1YPOC
STYPON
$TYPOS
SUNIT
SUNITM
SUSWR
SVECT
SVE(T?2
SXOFF =
$XON =
$XTSTR
$$GET4=
SOFILL
$40CAT=

.$ASTA=
LEX =

541

(=]

10
72

:

283882888
5%2%%%555

055214

101310

RRAAEAR

001000

10-JUL =81 14:30

5471
54494

o
5074
589
7334
8494
960#

10704
1198
1524
Son
S9#
Son
190

58#

54714
5476

379«

4184

5466

38934
40184
54724

4314
5174

600
76454
8524
9684
1074
12154
4804

4802
54784

478+

194+

383«

4190+

414
38954
40364
54734

MACYT1 30G(1063)
CROSS REFERENCE TABLE --

432
5214
6024
747
853
9754
1078
1218

5471
5471

54794

960+

195+

388

4191

4«34
38964
40594
54894

454
5284
62
749

564804

1014+

54714

392

4221

“5n
38974
40864
54914

D 15
10-JuL-81

USER SYMBOLS

54814

1172+

5473

406

478
39114
40974
54924

471
S537#
6674

2158

5476

409

56#

39334
117

14:41

4778
544
682#
774H
8754
1013
1124
12934

5100+

413

574
39344
5100

PAGE

87-19

478
5474
6954
776
893#
1014
1161
14684

5144

416

58#
39544
54494

5453«

420+

S59#
3967
5453

5466

5185

190
39684
5666

“99%
S57¢m
7214
8464
926
10424
1172
1520

5442

206

39774
S4674

SEQ 0185

503
581#
723
847
9554
1048
11842
1522

2459#
39784
5468
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CVMNAC.P11
ASC12Z 8
BERROR 463N
COMMEN o
DUMWRN 62
ENDCOM 21
ERROR pav 4
553
850
1257
2185
ESCAPE par 4
GETPRI o
GE TSWR pay J
MULT Par
NEWTST rar s
554
774
1005
POP ral
PUSH pal
REPORT ral
SCOPE al i
562
846
1042
SET 12#
SETPR] el
SETTRA 54764
SETUP rar
SKIP rFal
357
619
786
1112
1485
1753
1868
4671
SLASH 21
SPACE pal
STARS ral
528
21
975
1528
SWRSU ral j
TRMTRP S4764
TYPBIN ral j
TYPDEC Fal
TYPNAM ar s
TYPNUM 2
TYPOCS 21
4603
TYPOCT 2
TYPTXT Al
XHOLDT 807«

56466

10-0UL-81 14:30

5467

2275
4688
5449
2378

850

2295
5188
5467
3429

853

485
590
949
1611

489

2541
5190

3444
856

2579

3447

MACY11 30G(1063)
CFOSS REFERENCE TABLE -- MACRO NAMES

3480

E 15
10-JuL-81

3482

14:41 PACE 88
506 510 515
663 676 691
995 1006 1011
1887 1891 1895
507 512 517
667 682 695
924 955 960
1266 1293 468
512 517 521
682 695 708
955 968 975
1468 1518 1528
334 338 342
469 471 488
747 749 753
926 1017 1034
1218 1220 1223
1595 1609 1649
1809 1815 1829
2575 2584 2590
4866 5182
493 499 503
602 629 654
859 875 893
1171 1186 1215
5471 5472 5473
4185 4244 4248

520
704
1032
1899

4253

527
717

281

— —b
2=
Soxd

537
982

547
1005

4286

SEQ 0186

545

1183
2148

547
745

554
1013

354
782
1078
1459
1722

4669

521

1518

4504



CVMNA~C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10-JuL~-81 14:30

{ VMNAC P11

$SCMRE SS#
“SS(MTM So#
$$ESCA ral
SINEWT FaY

554

774

1005
$SSET 5476m
SHSETM 190#
$$5K P 21

780

1122
.EQUAT n
.HEADE I}
.SETUP on
. SWRH] o
.SWRLO 22N
LBACTT 104
.SAPTH 104
LSAPTH 104
.SAPTY 10#
.SCAT( I
SCMTA 7
.SEOP 7
.$ERRO {4
.SERRT on
. SPARM 8#
. SPOWE 8
. SRAND 10#
. SRDDE I
. $RDOC 104
.$READ 8
.$SAVE 8»
.$5C0P 8
.$SPAC on
. $SWD0 on
.$TRAP SN
.$TYPB 8#
.$TYPD 10
.STYPF on
.$TYPO 1Y
. ABS. 101310

5676

5474

000

ERRORS DETECTED: O

CVMNAC, CVMNAC/CRF =C VMNAC(

CON

RUN-TIME: 30 22 2 SECONDS

RUN-TIME RATIO:
28K

(ORE USED:

181/56=3.2
(55 PAGES)

477
581

1070
5479

535
1163

Rw

F 15
MACY11 30G(1063) 10-JuL-81 14:41 PAGE

CROSS REFERENCE TABLE -~ MACRO NAMES

ABS

GBL

493
602

1N
5481

589
121

D

507
667

1266
723

1017
1223

88-1

517
695

1468
767

1048
1520

537
982

755
1078

SEQ 0187

547
745
998

1112
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