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9 SEQ 0002

1.0 ABSTPACT

This diagnostic has three starting addresses:

200 Normal
2046 Restart ‘
210 Option checkout with tester connected
(Ti?hter 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 is 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:toCatheriNGAD
P: Print converted analog values (oop
L: Logic test (MNCAD, MNCAG and MNCTP)
A: Auto tests

Logic subtests

Analog subtests

Noi1se 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
Incomm1n? inspection test of the MN(TP

GAIN or TC TYPE register loop

Base or vector address change

Get new switch register value i

Help the operator and re-type the test list

IO~ X—~"n OO
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SEQ 0003

REQUIREMENTS

Equipment

Computer with 20K of memo

170 Console Terminal (LA36 vi100, etc.)

MNCAD/MNCAM/MNCAG/MNCTP 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 (I.E. vT105, 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 Format
SW15=1 100000 Halt on _error

SW14=1 0460000 Loop on test

SW13=1 020000 Inhibit error typeouts

SwW12=1 010000 Inhibit sizing the number of MNCAD (A/D)'S
SW1l=1 004000 Inhibit iterations

SW10-1 002000 Halt for video bit map display
SW9 =1 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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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 1f the MNCAD-TA test module is
connected. The operator responds by typing a 'Y'' or 'WN'' followed
by depressing the 'RETURN'' key. The request is repeated for the
MNCAM-TA, CAG-TA AND MN(TP-TA test modules. The program will
then request if a MNCKW (CLOCK) is available on the system. Th2
final request asks 1if the console terminal is a 'BIT-MAP”
terminal (IE VT105 or VT55). A Llist of tests, loops, or
functions available will be printed out. The operator selects
the °'TEST C(HARACTER'', according to the table Llisted, and
depresses the 'RETURN'' key.

A control character (*() is set aside for interrupting a test and
transferring control to the beginning of the diagnostic. Durin

the logic tests, while a "RESET™ is being 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) 1is used as a software switch register. To modify the
contents of SWREG, depress ''CTRL'' and ''G'’ together or select the
'G'' tunction. 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.

Wwhen 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. If any test modules are connected, the program
will then ask which channels 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 'R 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 operator should perform the qgera§1ons made by the
program. The program will run the caiibration routine and loop
on the MNCAD until it is calibrated and a 'RETURN'' is typed. If
an additional MNCAD (A/D) s to be calibrated, use the 'B'’
command to inform the program of its base and vector address.

SEQ J\-»"’
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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 Lloop on that test until the operator type "'(TRL ("', 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 0 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.

[t "'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 channets to test. The program will run through
the togic 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.

[t 'L is typed, the grogram witl 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 MNLTP,
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 MCAM-TA is connected, the
operator should change the ‘'‘SINGLE ENDED-DIFFERENTIAL®' switch on
the MNCAM-TA to verify that the channels do change configuration.

It 'N'' is typed, the ﬂrogrgm 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
qgerator 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. If
the channel is a MNCAG channel, the noise test 1is repeated at
each different gain.

If '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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[f ‘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 CHANNEL .
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 lLast 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 wiltl now report the
results of the the test.

It '¥"' is typed, the program will request which channel will be
used. The operator 1is now instructed what position to set the
front panel switches., No analog 1input values will not be
fhegked. only the front 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 front 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 %goaram will then use the values supplied to load and read
the 'GAIN OR TC TYPE'' registers.

It ‘W' 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
ronsflgl 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 "I 1s t¥ﬁed, the program will ask for the starting MNCTP
channel. ¢ 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.

1
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Inhibiting auto-size teature

Logic, auto and wraparound tests will automatically auto-size and
report the number of MNCAD'S it detects on the system. To
inhibit this feature, set switch register bit 12 to a one.
Another wa; to inhibit this feature is to set bit 15 of location
$ENVM (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
following 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 S errors have been detected.
MNCAD unit # 3 was the unit with errors.

ERRORS

This program uses the diagnostic ''SYSMA('' package for error
reporting and typeout. he error information consists of the
following:

UNIT: Unit number

ERRPL : 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 MN(TP TYPE register

SEQ 0007
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7.0 MISCELLANEOUS

Execution time
Execution time for each of the tests is:
Calibration: S conversions/min @110 baud
Print values: 64 conversions/8 seconds @ 110 baud
Wwraparound test: 7 minutes first pass; 22 minutes

for successive passes
Logic test: 30 seconds (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 SVECTT (1240-400).
The operator may use the 'B'' program command to change the
default values.

Switch register

It 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 lLoad 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 ansuerin? "YES'' to the initial
program start1ng_?uest1oq. The program will then display the
results of the differential linearity and relat.ve accuracy tests
on the bit map terminal screen.

XXDP/ACT/APT
THE PROGRAM S CHAINABLE UNDER XXDP AND ACT. The program is

scriptable under APT. Only the logic tests will be run under
XxpP, ATT and APT.

Sea 0008
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8.0 RESTRICTIONS

B.1

8.2

8.3

Testing

No external user connections to the MNCAD, MNCAM. MNCAG OR  MNCTP
during program execution.

Starting restriction

If a free-running clock, such as 60Hz from the power supply, 1is
attached to the BEVNT bus Line on both Rev level (/D and E
systems, an interrupt to location 100 will occur when using the
'G’' and 'L'' commands prior to executing the first instruction.
Theretore this program can not disabie 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 PC
(R7) with the starting address and use the proceed 'P'' command.
Before using the 'L’ command. the PSW(RS) can be set to 200 to
avoid receiving the BEVNT interrupt after loading the ABS loader.

Possible program ‘BOMBS''

The first test of this program check to see if the MNCAD responds
to the expected address. [f 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 BULLLETIN issued by the Digital Components Group.

Bus errors may alter the preset contents of tocation 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
LS -3 0 g

SEQ G009
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Logic tests
MNCAD TESTING

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

Calibration loop for MNCAD

1t 'T"isu;gped. the program will ask for a channel. Type
channel number tfollowed by depressing "RETURN'’. The program will
ask you it Kou want offset or gain. Apply voltage requested to
selected channel. Adjust pot requested for 0.00 LSB typeout.
iype carriage return when adjusted. The Llast typeout will be
checked for 0.0C LSB with a tolerance of 0.04 LSB it outside, the
program will ask you to re-adjust the same pot again.

o’

SEa 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 loop 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.

Differential 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
thf histogram buffer are then compared to a set of nominal 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
r:sult 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 verify proper operation of the
MNCAG front panel controls and digital read-back locig. The
rogram 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 used 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 T(
TYPE register bits. The operator selects the channel, bits to be
losded and the expected value to be read back. The program will
perform a read-write test on the channel and comgare the results
to the expected. When an error 1is 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 level of a channel does not change the NOISE value on
the channel. The operator is 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
maximun negative value. The program will sample the channel and
compare the two values.

Incomming inspection test of the MN(CTP

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
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BASIC DEF INITIONS

OPERATIONAL SWIT(H SETTINGS

TRAP CATCHER

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX-ETABLE

ERROR POINTER TABLE

MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS

INITIAL START=UP,HOUSEKEEPING. AND DIALOGUE

INJTIALIZE THE COMMON TAGS

TYPE PROGRAM NAME

GET VALUE FOR SOF TWARE SWITCH REGISTER
OPERATOR INPUT ABOUT TEST MODULES CONNECTED

OPERATOR INPUT DECODER TO TEST CHARACTER

DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM

+15 VOLT TEST  (TESTER ONLY)

T2 =15 VOLT TEST  (TESTER ONLY)

T3 FLOAT A ONE THRU MULTIPLEXER BITS

T4 " LOAD AND READ BACK ERROR I.E. BIT14

TS LOAD AND READ BACK INTERRUPT ENABLE BITé

T6 LOAD AND READ BACK CLOCK OVERFLOW START ENABLE BITS
T7 LOAD AND READ BACK EXTERNAL START ENABLE BIT4

T10 LOAD AND READ BACK MAINT. TST BITZ

T LOAD AND READ BACK ENABLE I.D. BIT3

112 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 QF AD STATUS REG

T16 TEST INIT CLEARS ERROR FLAG

T17 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.
120 TEST INIT CLEARS DONE FLAG

TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE
TEST ALL °0°S RESULTS USING MAINT. ADTST. BIT
TEST A_L "1°'S RESULT USING MAINT. ADTST. BIT

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

TEST CHANNELS 0-7 FOR SINGLE ENDED
TEST CLOCK OVERFLOW STARTS A/D (TESTER ONLY)

TEST EXTERNAL START STARTS A/D  (MNCAD-TA OR TESTER)
VERIFY 'HOLD'' FROM MNCAG CHANNEL 10 (TESTER ONLY)
VERIFY 'HOLD'' FROM MNCAG CHANNEL 11 (TESTER ONLY)
VERIFY 'HOLD'® FROM MNCAG CHANNEL 12 (TESTER ONLY)
VERIFY ‘HOLD'' FROM MNCAG CHANNEL 13 (TESTER ONLY)
MNCAG GAIN BITS LOGIC TESTS

MNCTP GAIN AND TC TYPE BITS LOGIC TESTS
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GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER
TEST ERROR FLAG SETS IF START Z2ND CONV. BEFORE DONE FLAG SETS

TEST CLOCK OVERFLOW STARTS A/D (IF MNCKW IS AVAILABLE)
TEST MNCAD S.E.- DIFF MODE STATUS BIT  (TESTER ONLY)
TEST MNCAM S.E.- DIFF MODE STATUS BIT  (TESTER ONLY)
TEST MNCAD S.E.- DIFF MODE STATUS BIT  (MNCAD-TA ONLY)

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

146 CHECK THAT *‘CLOCK STARTS'' ON MNCTP CHANNELS DO NOT SET ERROR FLAG

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

SEQ 0013
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TABLE OF CONTENTS

CHO GROUND

(H1 +4.5 vOLT

(HZ ~6.5 VOLT

CHS GROUND (MNCAD-TA OR TESTER EXCEPT IF MNCAG)

(H4 +2.6 VOLTS (MNCAD-TA OR TESTER)

CH6 -2.2 VOLTS (MNCAD-TA OR TESTER)

VOLTAGE ON SINGLE-ENDED CHANNELS (MNCAD-TA OR MNC-M-TA QR TESTER)

VOLTAGE ON DIFFERENTJAL CHANNELS (MNCAD-TA OR MNCAM-TA QR TESTER)
VOLTAGES ON MNCTP CHANNELS (MNCTP-TA SWITCHES 'OFF"")

MNCTP INTERCHANNEL SETTLING TEST (MNCTP-TA SWITCHES "OFF'")

TEST

VERNIER OFFSET DAC ON MNCAD CHO

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

TEST

RAMP RANGE ON MNCAD CH3

NOISE TEST, 1 EDGE (SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY)
MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE

DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3 ONLY AFTER FIRST PASS)

END OF WRAPAROUND ANALOG TESTS

MNCAD CALIBRATION SECTION

SWITCH GAIN MANUAL INTERVENTION TEST

MNCAG TEST MODULE INTERACTIVE TESTS
READ-WRITE GAIN BITS LOOP

PRINT VALUES ROUTINE

LOGIC TEST SECTION START-UP

AUTO TEST START-UP

WRAPAROUND TEST START-UP

NOISE TEST START-UP

MNCAG COMMON MODE REJECTION TEST
DIFFERENTJAL LINEARITY AND REL. ACC. START-UP
SETTLING TEST START-UP

DETERMINE IF MORE MNCAD'S TO BE TESTED

END OF PASS ROUTINE

ASCI] MESSAGES

TTY INPUT ROUTINE

READ AN OCTAL WMBER FROM THE TTY

SCOPE HANDLER ROUTINE

ERROR HANDLER ROUTINE

ERROR MESSAGE TYPEOUT ROUTINE

POWER DOWN AND UP RJUTINES

TYPE ROUTINE
(ONVERT BINARY TO DECIMAL AND TYPE ROUTINE
APT COMMUNICATIONS ROUTINE

BINARY TO OCTAL (ASCII) AND TYPE

BINARY TO ASCII AND TYPE ROUTINE

TRAP TABLE

SEQ 0014
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LTITLE  (VMNA-C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
:*COPYRIGHT (() 1981

:*DIGITAL EQUIPMENT CORP.

:*MAYNARD, MASS. 01754

- w

t

:«TH]S PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
1'rPACKAGE (MAINDEC-11-DZQAC~C4), 31 JuLY 1980.

SBYTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER w#x 1100 #=«

001100 STACK= 1100
;;BASIC DEFINITION OF ERROR CALL

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

:*MISCEL%?NEOUS DEF INITIONS

N
o

Y ettt e e a sl

)
1)

1)

1)

1)

1)

1)

1

21

(0
(1)

(1)
(1)

(1)
o
(1) 000011 HT= ::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
c}) 177570 DDISP= 177570 : "HARDWARE DISPLAY REGISTER
G D]
(1) :*GENERAL PURPOSE REGISTER DEF INITIONS

(1) 000000 RO= %0 : ; GENERAL REGISTER

(1) 000001 R1= 11 . :GENERAL REGISTER

(1) 000002 R2= %2 : *GENERAL REGISTER

(1) 000003 R3= 3 . :GENERAL REGISTER

(1) 000004 R&= A . :GENERAL REGISTER

(1) 000005 RS= X5 : SGENERAL REGISTER

(1) 000006 R6= 16 : :GENERAL REGISTER

(1) 000007 R7= 17 : :GENERAL REGISTER

(1) 000006 SP= 16 < 1STACK POINTER

<}; 00000~ PC= X7 : :PROGRAM COUNTER

{
(1) ;*PRIORITY LEVEL DEFINITIONS

(1) 000000 PRO= 0 ::PRIORITY LEVEL 0

(1) 000040 PR1= 40 SIPRIORITY LEVEL 1

(1) 000100 PR2- 100 “PRIORITY LEVEL 2

(1 000140 PR3= 140 TPRIORITY LEVEL 3

(N 060200 PR4= 200 LPRIORITY LEVEL &

(h 020240 PRS= 240 “PRIORITY LEVEL S

(1 000300 PRG= 300 ::PRIORITY LEVEL 6

<;; 000340 PR7= 340 *PRIORITY LEVEL 7

{

(1) -+ 'SWITCH REGISTER'' SWITCH DEF INITIONS

(1) 100000 SW15= 100000

(1) 040000 SWwi4= 40000

(1) 020000 Swi3= 20000

(1 ; 010000 Swi2= 10000

R

004000 SW11= 4000
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CVMNAC P11 10-JuL-8% 14:30 BASIC DEFINITIONS SEQ 0016
(1) 00200 swi0= 2000
(1) 001000 SW09= 1000
(1) 000400 SW0B= 400
(1) 000200 sSWw07= 200
(1) 000100 SWw06= 100
(1) 000040 Sw0S= 40
(1) 000020 swié= 20
(1) 000010 Sw03= 10
(1) 000004 SW02= 4
%)) 000002 swol= 2
(1) 000001 SW00= 1
(1) .EQUIV SW09,Sw9
(1) _EQUIV SWO8.Sw8
1) .EQUIV SW07.Sw7
(1) .EQUIV SW06.SW6
(1) JEQUIV SW05.SW5S
(1) LEQUIV  SWO04, SWé
(1) .EQUIV Sw03,SwW3
(1) LEQUIV SW02.,SwW?
(1) JEQUIV SwO1,sW1
m LEQUIV SW00,SWO
(1) -*DATA BIT DEFINITIONS (BITO0 TO BIT15)
(1) 100000 BIT1S= 100000
(1) 040000 BIT14= 40000
(1) 020000 BIT13= 20000
(1) 010000 BIT12= 10000
(1) 004000 BIT11= 4000
(1) 002000 BIT10= 2000
(1) 001000 BIT09= 1000
(1) 000400 BIT08= 400
(1) 000200 BIT07= 200
(1) 000100 BIT06= 100
(1) 000040 BIT05= 40
(1) 000020 BIT04= 20
(1) 000010 BITO3= 10
(1) 000004 BIT02= &
(1 000002 BITO1= 2
(1) 000001 BITO0= 1
(N .EQulv BIT09.BIT9
(1) .EQUIV BIT08.BIT8
(1) .EQulv B8IT07.BIT7
(1) .EQUIv B8IT06,BIT6
(1) .EQUIV BIT05.BITS
(1) .EQUIV BIT04.BIT4
(1) .EQUIvV BIT03.BIT3
(1) .EQUIV BIT02.BIT? »
(1) .EQUIv BIT01.BIT
m .EQulv B8IT00.8IT0
(1) :*BASIC "'CPU'* TRAP VECTOR ADDRESSES
(1 000004 ERRVEC= 4 ;:TIME OUT AND OTHER ERRORS
(1 000010 RESVEC= 10 ::RESERVED AND ILLEGAL INSTRUCTIONS
(1 000014 TBITVEC=14 LCTUBIT
(i) 000014 TRTVEC= 14 : :TRACE TRAP
(1) 000014 BPTVEC= 14 : :BREAKPOINT TRAP (BPT)
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PN 10-JuL-81 14:30 BASIC Dt
00002C JIOTVEC=
000024 PWRVEC=
000030 EMTVEC=
000034 TRAPVE (=
000060 TKVEC=
000064 TPVE(C=
000240 PIRQVEC=
.SBTTL
;t
"t
Cx
171000 ABASE -
000400 AVECT1=
000000
000004
000004 040354 000200
000042
000042 000000
000100
000100 000104 000340 (00002
000174
000174 000000 DISPREG:
000176 000000 SWREG:

000200 000137 001666
000204 000137 001674
000c10 000137 001702
000214 000137 001712

E 2
10-JUL=-81 14:41

MACY11 30G(1063) PAGE 1-2
FINITIONS
20 ;s INPUT/0UTPUT TRAP (JOT) ««SCOPE=~
24 ; :POWER FAIL
30 :EMULATOR TRAP (EMT) ««ERROR*»
34 - "TRAP'" TRAP
60 ;. TTY KEYBOARD VECTOR
64 ::TTY PRINTER VECTOR
240 ::PROGRAM INTERRUPT REQUEST VE(CTOR
OPERATIONAL SWITCH SETTINGS
SWITCH USE
15 HALT ON ERROR
14 LOOP ON TEST
13 INHIBIT ERROR TYPEOUTS
12 INHIBIT SIZING # OF MNCAD'S
11 INHIBIT ITERATIONS
10 HALT FOR VIEWING BIT MAP TERMINAL DISPLAY
9 LOOP ON ERROR
8 LOOP ON TEST IN SWR<7:0>
171000
400
LSBTTL TRAP CATCHER
.=0

;*ALL UNUSED LOCATIONS FROM 4-776 CONTAIN A ' +2'°
s*AND '‘JSR PC,RQ'" SEQUENCE TO CATCH ILLEGAL INTERRUPTS.
;*AND INTERRUPTS TO THE WRONG VECTOR.

;*LOCATION O CONTAINS A O TO CATCH IMPROPERLY LCADED

; tVECTORS.

Iiggo I0TRD, 200 -HANDLE UNEXPECTED BUSS ERROR.

:Q?gg 0 -XXDP CHAIN MODE FLAG/ADDRESS

Ii?gg 1064,340.2 S"BEVENT'* HANDLER

“WORD 0 : :SOF TWARE DISPLAY REGISTER.
"WORD 0  SOF TWARE SWITCH REGISTER.

JMP BEGIN :START ADDRESS

MP BEG? "RESTART ADDRESS

JMP BEGINZ
JMP BEGIN3

;START ADDRESS FOR OPTION TESTER CONNECTED
;STARTING ADDRESS FOR INCOMING TESTING OF MNCTP'S

SEQ 0017
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LVMNAL . P 10-JuL-81 14:30 ACT1T HOOKS SEQ 0018

5 .SBTTL ACT11 HOOKS
(
( BEXZ22X322322232232322222 022l i RRildiRtRldl Rl ARl AR N
{ HOOKS REQUIRED BY ACT11
( 000220 $SVP(C-. :SAVE PC
’ 000046 .=46
i 000046 888825 SEggAD ::1)SET LOC.46 TN ADDRESS OF SENDAD [N .SEOP
( 000052 000000 WORD O ::2)SET LOC.52 TO ZERO
( 000220 .=$SVP( ;2 RESTORE PC
001000 .=1000

.SBTTL APT PARAMETER BLOCK

ERTETE22322228 2322222228202 0 20 ddiiliti iRl iRl RiRl )

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

X I5322322223230222223322220222222 230020 tddRRRSRiRRRRlillill NALRS SR

001000 L8X=, ;. SAVE CURRENT LOCATION

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

000044 .-44 :;POINT TO APT INDIRECT ADDRESS PNTR.
000044 001000 SAPTHDR ;:POINT TO APT HEADER BLOCK

001300 .$X  ;:RESET LOCATION COUNTER

AR AR AR AR RN AT AR AANRA RN RN NN R RN TR AT R RN
SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DJAGNOSTIC(
- INTERFACE SPEC.

001000 $SAPTHD:

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

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

001004 002260 $TSTM: _WORD  1200. :;RUN 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

R e e e g R e i R gy Y § PRV, N R S SR Sy o
\.-vVVv\-f\-tvvvwvvvvvvvv\lv(n\,vv\rvvVVV\—O

Pl e e N S R R N e I . O

001012 000031 .WORD  SETEND-SMAIL/?2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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CVMNAC . PTT 10=-JUL~81 14:30 (OMMON 1AGS SEQ 0019

59 LSBTTL  COMMON TAGS
f%; A A R R R R AR N R R R R R R R R RN AR NN AN A A CC AN NN R R G TR L e a b ende
(1) :2TH]S TABLE (ONTAINS VARIOUS COMMON STORAGE LOCATIONS

(}) :*USED IN THE PROGRAM,

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

1y 001100 000000 .WORD 0
(1) 001102 000 $TSTNM: _BYTE 0 :;CONTAINS THE TEST NUMBER

(1) 001103 000 $ERFLG: .BYTE 0 ;s CONTAINS ERROR FLAG
(1) 001104 000000 $ICNT: .WORD 0 ;:CONTAINS SUBTEST ITERATION COUNT
(1) 001106 000000 $LPADR: .WORD 0 ::;CONTAINS SCOPE LOOP ADDRESS
(1) 001110 000000 $LPERR: .WORD 0 ;. CONTAINS SCOPE RETURN FOR ERRORS
(1) 001112 000000 $ERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS DETECTED
(1) 001114 000 $SITEMB: .BYTE 0 ;s CONTAINS ITEM CONTROL BYTE
(1) 001115 oM $ERMAX: .BYTE 1 ;. CONTAINS MAX, ERRORS PER TEST
(1) 001116 000000 $ERRPC: .WORD 0 ::CONTAINS PC OF LAST ERROR INSTRU(CTION
(1) 001120 000000 $GDADR: .WORD 0 ;s CONTAINS ADDRESS OF 'GOOD' DATA
(1) 0C1122 000000 $8DADR: .WORD 0 ;s CONTAINS ADDRESS OF 'BAD' DATA
(1) 001126 000000 $GDDAT: .WORD O ;s CONTAINS °‘GOOD' DATA
(1) 001126 000000 $RDDAT: .WORD 0 ;s CINTAINS 'BAD' DATA
(1) 001130 000000 .WORD 0 : ;RESERVED~-NOT TO BE USED
(1) 001132 063000 WORD O
(1) 001134 000 $AUTOB: .BYTE 0 .. "UTOMATIC MODE INDICATOR
(1) 001135 000 $INTAG: .BYTE 0 ;o INTERRUPT MODE INDICATOR
(1) 001136 000000 MORD O
(1) 001140 177570 SWR: .WORD DSWR ;;ADDRESS OF SWITCH REGISTER
(1) 001142 177570 DISPLAY: .WORD DDISP ; ;ADDRESS OF DJISPLAY REGISTER
(1) 001144 177560 $TKS: 177560 ;.TTY KBD STATUS
(1) 001146 177562 $TKB: 177562 ;:TTY KBD BUFFER
(1) 001150 177564 $TPS: 177564 ;.TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TPB: 177566 ;;TTY PRINTER BUFFER REG. ADDRESS
(1) 001154 000 $NULL: .BYTE 0 ;s CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BRYTE 2 ;o CONTAINS # OF FILLER CHARACTERS REQUIRED
(1) 001156 012 $FILLC: .BYTE 12 ;7 INSERT FILL CHARS. AFTER A 'LINE FEED'
(1) 001157 000 $TPFLG: .BYTE 0 ;o 'TERMINAL AVAILABLE'® FLAG (BIT<07>=0 YES)
(1) 001160 000000 $TIMES: ( ;cMAX. NUMBER OF ITERATIONS
(1) 001162 000000 SESCAPE:0 ;cESCAPE ON ERROR ADDRESS
(1) 001164 077 $QUES: L.ASCII /% ;s QUESTION MARK
(1) 091165 015 $CRLF: L.ASCII <15 ;:CARR]JAGE RETURN
(1) 001166 000012 $LF: ASCIZ <12> ;:LINE FEED
(2) AR A AR AR R AR A RN AR RN R AR AN AR AT AN N AR RN AR AN AR R R AR AN RN®
:gg .SBTTL APT MAILBOX-~ETABLE
(3 AR AN AN A AR AR AN N NN AR AN AR RN AN AR AN AN R R KA R RN R AR
(2) .EVEN
(2) 001170 SMAIL : : sAPT MA]LBOX
(2) 001170 000000 $MSGTY: .WORD AMSGTY ;.MESSAGE TYPE (CODE
(2) 001172 000000 $FATAL: .WORD AFATAL ;;FATAL ERROR NUMBER
(2) 001174 000000 $TESTN: .WORD  ATESTN ;.TEST NUMBER
(2) 001176 000000 $PASS: .WORD  APASS ; sPASS COUNT
(2) 001200 000000 $DEVCT: .WORD  ADEVCT ;.DEVICE COUNT
(2) 001202 000000 SUNIT: .WORD AUN]T ;170 UNIT NUMBER
(2) 001206 000000 $MSGAD: .WORD AMSGAD ; ;MESSAGE ADDRESS
(2) 001206 000000 $MSGLG: .WORD AMSGLG ; ;MESSAGE LENGTH
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(VMNAC . PT 10-JUL-81 14:30 APT MA]LBOX-ETABLE SEQ 0020
(2) 001210 SETABLE: ;;APT ENVIRONMENT TABLE
(2) 001210 000 SENV: .BYTE  AENV ; ;ENVIRONMENT BYTE
(c) 001211 900 SENVM: _BYTE  AENVM  ; :ENVIRONMENT MODE BITS
(2) 001212 000000 $SWREG: .WORD  ASWREG ;;APT SWITCH REGISTER
(2) 001214 000000 $USWR: .WORD  AUSWR  ;;USER SWITCHES
(¢) 001216 000000 $CPUOP: .WORD  ACPUOP ;.CPU TYPE,OPTIONS
(2) i * BITS 15-11=CPU TYPE
(2) ;¥ 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
(2) . * 11/70=06,PDQ=07,0=10
(2) A BIT 10=REAL TIME CLOCK
(2) o* BIT 9=FLOATING POINT PROCESSOR
(2) . * BIT 8=MEMORY MANAGEMENT
(2) 001220 000 $SMAMS1: _BYTE  AMAMST ;.HIGH ADDRESS ,M.S. BYTE
(2) 001221 000 $MTYP1: .BYTE  AMTYP1 ; MEM. TYPE,BLKA1
(2) A MEM.TYPE BYTE == (HIGH BYTE)
(2) o 900 NSEC CORE=001
(2) o* 300 NSEC BIPOLAR=002
(2) . * 500 NSEC MOS=003
(2) 001222 000000 $MADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLK#1
(2) i x MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘TYPE'' ABOVE
(2) 001224 000 MAMS2: .BYTE  AMAMS? ;:HIGH ADDRESS.M.S. BYTE
(2) 001225 000 $MTYP2: .BYTE  AMTYP2 ;:MEM.TYPE ,BLK#?
(2) 001226 000000 $MADR2: .WORD  AMADRZ ;:MEM.LAST ADDRESS.BLK#?
(2) 001230 000 $MAMS3: .BYTE  AMAMS3 ; HIGH ADDRESS.M.S.BYTE
(2) 001231 000 SMTYP3: .BYTE  AMTYP3 ;.MEM.TYPE,BLKA3
(2) 001232 000000 SMADR3: _WORD  AMADR3 ;MEM.LAST ADDRESS.BLKA3
(2) 001234 000 $MAMSS: (BYTE  AMAMS4 [ HIGH ADDRESS.M.S.BYTE
(2) 001235 000 SMTYP4: BYTE  AMTYP4  ;;MEM.TYPE,BLKNG
(2) 001236 000000 $MADR4: .WORD  AMADRSG  ; ;MEM.LAST ADDRESS BLK#4
(2) 001240 000400 SVECT1: _WORD AVECT1 ;;INTERRUPT VECTORA1,BUS PRIORITY#1
(2) 001242 000000 SVECT2: .WORD  AVECTZ ;;INTERRUPT VECTOR#Z2BUS PRIORITY#2
(2) 001244 171000 $BASE: .WORD  ABASE  ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
(2) 001246 000000 $DEVM: _.WORD  ADEVM  ;:DEVICE MAP
(2) 001250 00000C $COWT:  .WORD  A(DWI ;: CONTROLLER DESCRIPTION WORD#1
3 o e
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1 10-JuL~-81 14:30 ERROR POINTER TABLE SEQ 0021

.SBTTL ERROR POINTER TABLE
:*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.

;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
:*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE [S PERTINENT,

p

CNOTET: IF SITEMB [5 O THE ONLY PERTINENT DATA IS (SERRP().
L«NOTE2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
se EM ::POINTS TO THE ERROR MESSAGE
. OH TIPOINTS TO THE DATA HEADER
i DT SPOINTS TO THE DATA
o DF S POINTS TO THE DATA FORMAT
001252 $ERRTA:
SITEM 1
001252 052213 053165 053614 EM1,DH1,DT1,DF1 CMNCAD STATUS REG. ERROR
001260 053760 M 2
001262 052251 053315 053650 EM2.DH3.DT3,DF1 :MNCAD FAILED TO INTERRUPT
001270 053760 M3
001272 052311 053315 053650 EM3,DH3,DT3,DF 1 :MNCAD UNEXPECTED INTERRUPT
001300 053760 _—
001302 052352 053231 05363¢ EM& ,DH2,DT2,DH1 :MNCAD ERROR ON A/D CHANNEL
001310 053760 M s
001312 052413 053351 053662 EMS ,DHS5,DT5,DF 1 ;EXISTING MNCAD NOW FAILS TO RESPOND
001320 053760 —_—
001322 052474 053375 053674 EM6,DH6.DT6,DF 1 :BUS ERROR ON SPECIFIED DEFAULT ADDRESS
001330 053760 Tem 7
001332 052572 053416 053704 EM7 ,DH7.DT7.,DF 1 :INCORRECT 1.D. VALUE
001340 053760 Tem 10
001342 052617 053165 053614 EM10,DH1.DT1,DF1 :"MNCAG HOLD'® SIGNAL IN ERROR
001350 053760 M 11
001352 052663 053454 053720 EM11,DH12.DT12,DF1 s'INCORRECT'® MNCAG (PREAMP) FRONT PANEL SWITCH POSITION
001760 053760 M 12
001362 052737 053454 053720 EM12.DH12,DT12,DF 1 :MNCAG GAIN REGISTER IN ERROR
001370 053760 Tem 13
001372 053005 053454 053720 EM13,DH12.DT12.DF1 :MNCTP GAIN REGISTER IN ERROR
001400 053760 TeM 1
001402 053053 053454 053720 EM14,DH12,DT12,DF 1 S'GAIN OR TC TYPE'' REGISTER IN ERROR
001410 053760 Tem 15
001412 053117 053520 053736 EM15,DH15,DT15,DF 1 :MNCTP ERROR ON THE MNCTP CHANNEL VALUE
001420 053760

001422 000000 ADTA: O ;MNCAD-TA [NDICATOR
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TVMNAC. P11 10-JuL~-81 146:30 ERROR POINTER TABLE SEQ 0022
97 001426 00000C AMTA: 0 ;MNCAM=-TA INDICATOR
98 001426 000000 AGTA: 0 :MNCAG-TA INDICATOR
99 001430 000000 TPTA: 0 JMNCTP-TA IND[CATOR
100 001432 000000 TPAB: 0 JMNCTP AT AMBIENT TEMP.
101 001434 001000 BARFO: BIT9  ;DELAY FACTOR FOR CPU, SO THE HELP MESSAGE WONT GET MESSED UP
118§ ;AND OTHER TESTS
106 001436 171000 MNCADC: ABASE ;ADDRESS OF MNCAD #0
105 001440 000400 AVECTI :VECTOR OF MNCAD #0
106 001442 171004 ABASE +4 ; #1
107 001444 000410 AVECT1+10 : #
108 001446 171010 . ABASE+10 : #2
109 001450 000460 AVECT1+60 : 82
110 001452 171014 ABASE +14 : #3
}}} 001454 000470 AVECT1+70 : #3
13 LSHTTL MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS
114 001456 171000 STREG: ABASE ;ADDRESS OF STATUS REGISTER
115 001460 171001 ADST1: ABASE+1 :UPPER BYTE OF STATUS REG.
116 0C1462 171002 ADBUFF : ABASE+2 :ADDRESS OF A/D BUFFER
117 001664 000400 VECTOR: AVECT1 :VECTOR ADDRESS
118 001466 000402 VECTRY: AVECT1+2
119 001470 000404 VECTR2: AVECT1+4 :ERROR VECTOR ADDRESS
120 001472 000406 VECTRS: AVECT1+6
121 001474 000000 BASECH: 0 ;BASE CHANNEL
122 001476 000000 BASEND: 0 SEND CHANNEL
123 001500 000060 KBVECT: 60
126 001502 171020 KWCSR: 171020 ;JNORMAL MNCKW ADDRESS
125 001504 171022 KWBPR: 171022 :MNCKW BUF REG.
126 ; TESTER DEVICES
127 001506 170400 GSTREG: 170400 ;KNOWN GOOD A/D (SR
128 001510 170402 GADBUF : 170402 :KNOWN GOOD A/D DBR
129 001512 000410 GVECT: 410 *KNOWN 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 : COMMON TAGS
137 001530 000000 WIDE: 0 :NO. OF WIDE STATES
138 001532 000000 NARROW: 0 :NO. OF NARROW STATES
139 001534 000000 FIRST: 0
140 001536 000000 SKIPST: 0 ;NO. OF SKIPPED STATES
141 001540 000000 TEMP: 0 :WORK AREA
142 001542 000000 TEMP1: O ;RESTART INDICATOR
143 001544 000000 CHl: 0 :FIRST CHANNEL
144 001546 000000 (H2: 0 :SECOND CHANNEL
145 001550 060000 NBEXT: 0 :NO. OF MNCAD'S TO BE TESTED
146 001552 000000 NMBEXT: 0 :NO. OF MNCAD'S TO BE TESTED
147 001554 000000 DUMMY: 0 :DUMMY CHANNEL
148 001556 (000000 CHANL: 0 : CHANNEL VALUE
149 001560 000000 RMS: 0 *RMS NOISE VALUE
150 001562 000000 PEAK: 0 :PEAK NOISE VALUE
151 001564 000000 VIFLAG: 0 :BIT MAP TERMINAL FLAG
152 001566 000000 SPREAD: 0 *DEVIATION FROM THE NOMINAL
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153 001570 ©O0000C CAC:
156 001572 000000 DELAY:
155 001576 000000 EDGE :
156 001576 000000 BITPNT:
157 001600 000000 MIN:
'58 1602 000000 WFTEST:
159 604 Q00000 KWAD :
160 1606 000000 MAX :
161 001610 000000 PERCNT :
162 001612 000000 ouT:
163 001614 CO0000 EVER:
164 001616 000000 BADUNT :
165 001620 000001 MASKNM:
166 001622 000000 UNITBD:
; gg 0016246 000000 QUIET:
169 001626 UNEXP:
(1) 001626 012737 001642 001162
170 001634 005237 001103
171 0C1640 104003
172 001642 005037 001162 18:
173 001646 000002
174 001650 022776 0000017 000000 RETURN:
175 001656 001002
176 001660 062716 000002 RET1:
};g 001664 000002 RETZ:
179
180 .SBTTL
181 001666 005037 001602 BEGIN:
182 001672 000412
183 001674 005237 001542 BEG?:
184 001700 000411
185 001702 012737 100000 001602 BEGINZ:
186 001710 000403
187 001712 012737 040000 001602 BEGIN3:
188 001720 005037 001542 RBEG:
189 001724 004737 037030 RBEG1:
1?? .SBTTL
(
(1) 001730 012706 001100
(1) 001734 005026
(1) 001736 022706 001140
(1) 0017242 001374
(1) 001744 012706 001100
(1) s INITI
(1) 001750 012737 055424 000020 -
(1) 001756 012737 Q00340 000022
(1Y 001764 012737 055746 000030
1) 001772 012737 000340 000032
(1) 002000 012737 060060 000034
(1) 002006 012737 000340 000036
(1) 002014 012737 056312 000024
(1) 002022 012737 000340 000026
(1) 002030 013737 040210 040202
1) 002036 005037 001160

. 8
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MISCELLANEOUS, TEMPORARY, AND STORAGE LOCATIONS

;SAR VALUE
:TIME CELAY COUNTER
;EDGE VALUE

:MIN VALUE

JTESTER AVAILABLE FLAG

JMNCKW AVAILABLE TO TEST CLOCK STARTS FLAG
JMAX VALUE

JPERCENT FOR SAR ROUTINE

:BAD UNIT MAP
;CURRENT UNIT MAP

;SHORT RUN BECAUSE NO EXTRA TYPEOUT

eleljolelelolalolelalelelo] o)

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

ERROR 3

CLR, $ESCAPE JRETURN E CAPE TO NORMAL
RT] JUNEXPECTLD INTERRUPT

cMp #1,30(5P) :DOES IT RETURN TO A WAIT?

BNE RET? ;NO
S?? #2.(SP) ;BUMP RETURN ADDRESS
INITIAL START-UP,HOUSEKEEPING, AND DIALOGUE
CLR WFTEST
BR RBEG
INC TEMP1 ;SET RESTART fLAG
BR RBEG1
ggv ;géélS.UFTEST JINDICATE TESTER IS CONNECTED
MOV #BIT14, WFTEST  ;INDICATE INCOMMING TEST FOR MNCTP
CLR TEMP1 ;CLEAR RESTART FLAG

JSR PC,ARESET . GENERATE A CONTROLLED BUS RESET
INJTIALIZE THE COMMON TAGS

::CLEAR THE COMMON TAGS (SCMTAG) AREA

MOV #SCMTAG ,R6 ;FIRST LOCATION TO BE CLEARED

CLR (R6)+ ::CLEAR MEMORY LOCATION
CMP #SWR,R6 ;;DONE?
BNE .~6 ;.LO0P BACK Jf NO

MOV #STACK ,SP ;:SETUP THE STACK POINTER
ALIZE A FEW VECTORS

MOV NSSCOPE ,a# IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,4I0TVEC+2 ;;LEVEL 7

MOV #SERROR ,a#EMTVEC ::EMT VECTOR FOR ERROR ROUTINE
MOV #3340, NEMTVEC+2 ;;LEVEL 7

MOV NSTRAP ,a#TRAPVEC ;;TRAP VECTOR FOR TRAP (CALLS
MOV #3460, 4 TRAPVEC+2; LEVEL 7

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

MoV #340,a#PWRVEC+2 ;;LEVEL 7

MOV $ENDCT,SEOPCT : :SETUP END-OF ~PROGRAM COUNTER
CLR $TIMES :oINITIALIZE NUMBER OF [TERATIONS

SEQ 0023
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VMNA(C . 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) 0020564 012737 002056 001106 MOV #.,SLPADR :;INITIAL]ZE THE LOOP ADDRESS FOR SCOPE
(1) 002062 012737 002062 001110 MoV N, SLPERR JSETUP THE ERROR LOOP ADDRESS .
(2) :;SIZE FOR A HARDUARE SWITCH REG]STER IF NOT FOUND OR IT IS
(2) ;;EQUAL TO A '=1"', SETUP FOR A SOFTWARE SWITCH REGISTER.

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

(2) 002074 012737 002130 000004 MOV H64LS, d#ERRVEC ;:SET UP ERROR VECTOR

(2) 002102 012737 177570 001140 MOV #DSUR,SUR :2SETUP 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 S«R
(2) 002126 001012 BNE 66% ;:BRANCH IF NO TIMEOUT TRAP OCCURRED
(2) :;AND THE HARDWARE SWR IS NOT = =1
(2) 002126 000403 BR 65% :;BRANCH IF NO TIMEOUT

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

(2) 002134 000002 RT1

(2) 00213 012737 000176 001140 65%: MOV A#SWREG, SWR :;POINT TO SOFTWARE SWR

(2) 002144 012737 000174 001142 MOV ADISPREG,DISPLAY

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

(2) 002156 005037 9001176 CLR $PASS ;:CLEAR PASS COUNT

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

(2) 002170 001403 BEQ 67% ;2YES,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 Q05046 056530 MOV #5046 ,8STYPE :CLR ~(SP)

193 002206 012737 012746 056532 MOV H12746,8TYPE+2 MOV #STYPE+12,-(SP)

194 002214 012737 056542 056534 MOV ASTYPE+12,8TYPE+4

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

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

197 002234 005737 001542 TST TEMP1 JTEST IF RESTART

198 002240 001005 BNE 208 BR IF YES

199 002242 005737 000042 TST sl ;TEST IF CHAIN MODE

200 002246 001002 BNE 208 *BR IF CHAIN MODE

201 002250 104401 050731 TYPE LJINITVT JINITILIZE THE TERMINAL

202 002254 20%:

(1) .SBTTLL. TYPE PROGRAM NAME

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

(1) 002254 005227 177777 INC -1 ;:FIRST TIME?

(1) 002260 001051 BNE 688 ::BRANCH [F NO

(1) 002262 022737 040242 000042 CMP H#SENDAD ,a#42 :JACT'TT?

(1) 002270 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 awé 2 ;;ARE WE RUNNING UNDER XXDP/ACT?
(2) 002302 001012 BNE 708 ::BRANCH IF YES

(2) 002304 123727 001210 000001 CMPB SENV. 41 ::ARE WE RUNNING UNDER APT?

(2) 002312 001406 BEQ 708 ::BRANCH IF YES

(2) 002314 023727 001140 000176 mp SWR ,#SWREG ::SOFTWARE SWITCH REG SELECTED?
(2) 002322 001005 BNE 718 ;:BRANCH IF NO

(2) 002326 104407 GTSWR ::GET SOFT-SWR SETTINGS

(2) 002326 000403 BR 718

(2) 002330 112737 000C01T 001134 70%: MOVB #1,3AUT0B ::SET AUTO-MODE INDICATOR

(2) 002336 71%:

(1) 002336 000422 BR 68% ::GET OVER THE ASCI2Z




CVMNAC

(1)
(1)
203
204
205
206
207

&

ASLASLN VLS N TN T, ST N1 T, 1,0
=200 NRVNE W= OO

N
nORONS

P

10-4UL=-81 14:30

013746
012737
012700
077001
012737
012737
012757

106401
1044601
104401
104401
032737
001407
004537

001426

000010
002450
000001

077001
077001
077001

104420
104420
1046420
000010
033454
037260
001134

020524
001542

001602

044235
044353
001422
001424
001426
003046

001165
044011
044072
043672
040000

003002

026466
003002

044165
003002

044305
003002

000010

034602
034716
035032

034602
034716
035032

001602

CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
GeT VALUE FOR SOF TWARE SWITCH REGISTER

:.69%:
688 :

1%:
2%:
3s:

4%:

MTEST:

MTESTA:

1%:

2%:

M 2
MACY1Y 30G(1063) 10-JUL-81 14:41 PAGE 2-7

.ASCIZ

.SBTTL
TYPE
TYPE
TYPE
TYPE
BIT
BEQ
JSR
DWTSTP
TEMP

JMP
JSR
DWRFAD
ADTA

TYPE
JSR
DWRF AM
AMTA
BR
TYPE
JSR
DWRFAG
AGTA

<CRLF>#CVMNA~(

a#RESVEC,-(SP)
#1$ RESVEC
#1.R0

RO .
#77001,DELAY1
#77001.DELAY?
g;?OO1.DELAV3
(SP)+, (SP)+
ADELY ,DELAY1
#DELY,DELAY?
ADELY.DELAY3
(SP)+. S#RESVEC
PC.,F IXONE
PC.WFADJ
$SAUTOR

48

BEGL

TEMP1

MTEST1

WFTEST

MTEST

,SDDIF
-SDMDIF

ADTA

AMTA

AGTA

MTESTO

MNCAD (A/D) DIAGNOSTICA<CRLF>

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

;TRY SOB INSTRUCTION

JSET UP FOR SOB

;POP TWO WORDS OFF STACK
;INSTRUCTION FAILED

;JRESTORE ERROR VECTOR
;INITIALIZE ADDRESSES
;SET UP TOLLERANCES
;TEST IF CHAIN/APT

;GO TO LOGIC TESTS
:TEST IF RESTART

JCHECK IF TESTER CONNECTED ?
;BR IF NO TESTER

:SET MNCAD-TA TO DIFF -

;SET 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
R5,ASKTA

MTESTA
AMNCTP
RS ,ASKTA

1%
. SDSE
R5,ASKTA

2%
. SDMSE
RS5,ASKTA

;TELL OPER. ABOUT MNCAD FRONT PANEL SW.

JTELL OPER. ABOUT MNCAG FRONT PANEL Sw.

;ASK FOR INPUT

JTEST IF 214 START

;BR IF NOT

:ASK OPERATOR IF MNCTP TESTER MODULE IS CONNECTED ?

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

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

;BR IF NONE
;TELL OPER. 10 SET MNCAM-TA SWITCH TO SINGLE END
JASK ABOUT MNCAG-TA

5tQ 0025




CVMNA~C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
10~JuL-81 14:30

(VMNAC

257
258
259
260
261
262
263

Nk

000205

104401
004737
052777
005046
012746
000002

045036
064652
001165
001432
003002

003002

042025
003002

003002

003014~

001165

000000
000040
000131

050763
037030
000100

003074

001176
001112
001614
001624
052123

000040
000101

176060

3s:

6%:
4%:

ASKTA:

10%:

1%:
.SBTTL

MTESTO:
MTEST1:

1%:

N 2
MACYT1 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
NGP
JSR
DWRMAP
VIFLAG
NOP

BR

MOV
TYPE
TYPE
DWRF AD
RDL IN
MoV
CLR
BIC
cMP8
BNE
INC
TST
RTS

33
LIXTP2
,SVM
.SCRLF
TPAB
RS5,ASKTA

4%
RS,ASKTA

6%
4%
.NOTPOF

R5,ASKTA

R5,ASKTA

MTESTO
(R5)+,10%
LSCRLF

(SP)+,R0
a(RS)
#40, (RO)
#'Y,(RO)
13
a(R5)+
(RS)+

RS

:BR If NONE
:TELL CPER. TO SET MNCAG-TA SWITCHES
;AND MODE SWITCHES TO VOLTAGE

;ASK ABOUT MNCTP-TA

:BR IF NONE
;ASK IF MNCTP IS AT AMBIENT TEMP.

s INDICATOR

:BR IF NOT AT AMBIENT TEMP

;BR IF AT AMBIENT TEMP

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

;ASK IF MNCKW 1S IN SYSTEM

sMUST LEAVE NOP HERE
sASK IF VT55/VT105 TERMINAL IS CONNECTED

;MUST LEAVE NOP HERE

;GET MESSAGE POINTER
sFRESH LINE
;ABOUT DWARF MODULE

:GET INPUT

JSET NO MNCXX~TA FLAG
JENSURE UPPER CASE

:TEST IF 1ST CHAR IS Y

:BR IF NOT "Y'

JSET MNCXX~=TA CONNECTED FLAG
;BUMP EXIT

JEXIT

OPERATOR INPUT DECODER TO TEST CHARACTER

TYPE
JSR
BIS
CLR
MOV
RT]
CLR
CLR
CLR
CLR
TYPE
RDLIN
MOV
8I1(B
(MP8

. PRIME1

PC,ARESET
#BIT6,a8TKS

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

$PASS
$ERTTL
EVER
QUIET
.DOT

(SP)+,R0
#40, (RO)
(RO) ,A'A

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

;LOWER PS
JINIT
: THINGS

L4

;TYPE THE 'DOT

:READ ANSWER
:FORCE UPPER CASE
;IS IT A?

SEQ 0026




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

P11

003134
003136
003142
003146

001002
000137

88
o

002

027
002

8388188388183
NI NN N

é
N
~

121027

—
¥
—
o
n
~

SRNSRNS

NN NN NN

[ 20
V1]

g8SuESNESNE
g

QO —
A~
AS B T
NOO—=MN)
NP0 NN
NNISNNN

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
0001M

040000 001602

2%:

3%

L% :

5%:

6%:

7%:

10%:

11%:

12%:

13%:

14%:

15%:

16%:

17%:

20%:

21%:

22%:

MACY11 306(1063)
OPERATOR INPUT DECODER TO TEST CHARACTER

8NE
JMP
(MP8
BNE
JMP
(MPB
BNE
JMP
{MPB
BNE
JMP
CMPS
BNE
JMP
CMPB
BNE
JMP
(MP8
BNE
JMP
tMe8
BNE
GTSWR
BR
(MP8
BNE
INC
JMP
(MPS
BNE
JMP
CMPB
BNE
JMP
CMPS
BNE
JMP
(MPR
BNE
JMP
CMPB
BNE
JMP
CMPB
BNE
JMP
CMPB
BNE
JMP
CMP8
BNE
INC
JMP
CMPB
BNE
BIS

2%
BEGINA
(RO) . 4°C
33
BEGINC
(RO) . #'P
43
BEGINP
(RO) 4L
o3

BEGL
(RO) ,4'W
63
BEGINW
(RO) ,#'B
7%
BASEX(
(RO) ,#'H
108
MTEST
(RO) ,#'G
118

MTEST?
(ROY &'V
12%
VIFLAG
BEGINW
(RQY ,A'N
13%
BEGINN
(RO A'F
143
BEGINF
(RO) . 4°'T
15%
BEGINT
(RO) ,A#'D
16%
BEGIND
(RO) . A'M
17%
BEGINM
(RO) ,4'S
20$
BEGINS
(RO) ,A'X
21%
BEGINX
(RO) ,4#°Q
22%
QUIET
BEGINA
(RO) ,2°1]
77%

#BIT14 WFTEST

B 3
10=-JuL-81

164:41 PAGE 2-9

TRY

Al_.,JTO TEST

mir P
CALIBRAHON L OOP

TRV
TYPE/DISPLAY CONVERSIONS TEST

8%

Ne®an,
.—mn. i—.ﬁt. I—qo.. [

FA el 47,) w w

LI I

gNOF1OF

TRY AGAIN
HANGE BASE AND VECTOR ADDRESS

;NO, TRY AGAIN

;YES, HELP THE OPERATOR
JIS IT6

::NO, TRY AGAIN

We e Uy N 8,

" QI%s Gy

JIS IT »?
;sNO, TRY AGAIN
;SET BIT MAP AVAILABLE FLAG + RUN WRAPAROUND
JAND RUN WRAP TEST'S
JIS IT N?
;:NO, TRY AGAIN
JRUN NOISE TESTS
;IS ITF
;NO, TRY AGAIN
; RUN ?UIICH GAIN/PREAMP FRONT PANEL TEST
ITIT T
.NO TRY AGAIN
RUN TEST MODULE VERIFY TESTS
;IS IT D?
;NO,TRY AGAIN
RUN DIFFERENTIAL AND RELAC.
IS IT M?
:.NO, TRY AGAIN
:RUN COMMON MODE TESTS
.IS IT §?
::NO, TRY AGAIN
:RUN SETTLING TEST ONLY
SIS IT X?
:'NO, TRY AGAIN
;RUN READ-WRITE GAIN BITS LOOP
JIS IT Q7
; :NO, TRY AGAIN
;SET QUIET MODE
.?gNI?U}Q TESTS (LOGIC + WRAPAROUND)
::NO, TRY AGAIN
;SET INCOMMING INSPECTION TEST FLAG

‘ S Ve &,

TEST ONLY

SEQ 0027



- CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC

CVMNAC

369
370
37N
572
373
374
375

PN

10-JUL=-81 14:30

004537
030225
001540
000402
000137
104401
000600

003002

026466
042156

JSR RS,ASKTA
DWISTP
éEMP
77%
JMP AMNC TP
77%: TYPE ,QUEST
BR MTEST1

c 3
MACY11 30G(1063) 10-JuL-B1 14:41 PAGE 2-10
OPERATOR INPUT DECODER TO TEST CHARACTER

JASK ABOUT MNCTP TESTER MODULE
:TEXT FOINTER FOR QUESTION

FR 1F ANSWER WAS NO
tUN THE TESTER MODULE

JWAIT "OR (CHARA(TER

Sea 0028
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~VMNAC P11 10-JUL-81 14:30 DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM SEQ 0029
377 .SBTTL DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM
378 003452 013737 001244 001126 TESTAD: MGV SBASE , SBODAT ;GET BASE ADDRESS
379 003460 005037 001202 (LR SUNIT “CLR UNTT NUMBER
380 003464 012737 003540 000004 MOV  #23,ERRVEC :LOAD RETURN ADDRESS
381 003472 005777 175430 1%: TST a$8DDAT ;TEST IF ADDRESS EXISIS
382 003476 062737 000004 001126 ADD  #4,SBDDAT UPDATE BUS ADDRESS
383 003504 005237 001202 INC  SUNIT :UPDATC UNIT COUNT
38, 003510 005737 001210 TST  SENV *TEST IF DO NOT SIZE'®
385 003514 100424 BM] 3 ;BR IF NO SIZEING
386 003516 032777 010000 175414 BIT #SW12,aSWR JTEST IF INKIBIT SIZING IS SET
387 003524 001020 BNE 38 ‘BR_IF SET
388 003526 022737 000004 001202 CMP 6. SUNIT “TEST IF MAX NUMBER
389 00353 001356 BNE 1$ “BR IF NOT
390 003536 000413 BR 33 :BR IF MAX
391 003540 022626 2%: CMP (SP)+,(SP)+ JRESTORE STACK
392 003542 005737 001202 TST SUNIT JTEST IF ANY EX]ST
393 003546 001007 BNE 3% *BR IF ANY ARE THERE
394 003550 005737 000042 TST  awh2 “TEST IF XXDP CHAIN MODE
395 003554 001004 BNE 3% ‘BR IF YES
396 003556 104006 ERROR 6 ;BASE ADDRESS CAUSED A BUS TRAP
397 003560 005726 TST (SP)+ :POP 1 ARG.

398 003562 000137 040154 JMP  SEOP

399 003566 012737 040354 000004 3$: MOy #IOTRD,ERRVEC

400 003574 012737 000200 000006 MOV #200,ERRVEC+2

401 003602 005737 001614 TST EVER ;TEST IF # HAS BEEN REPORTED

402 003606 100427 BMI 48 :IF YES BRANCH

403 003610 005737 001602 TST WFTEST ;TEST IF IN TESTER MODE

404 003614 100415 BM] 7% ;BR IF TESTER

405 003616 104401 050001 TYPE ,FOUND1 :TELL OPERATOR # OF MNCAD'S FOUND
406 003622 013746 001202 MOV SUNIT,-(SP) ;PUT # TO BE TYPED ON STA(CK

407 003626 104405 TYPDS

408 003630 104401 050024 TYPE  ,FOUND2 :FINISH MESSAGE

409 003634 005737 001202 TST SUNIT sTEST IF ANY UNITS

410 003640 001003 BNE 7% SANY UNIT

411 003642 005726 TST (SP) + ;POP 1 ARG. OFF STA(CK

412 003644 000137 040154 JMP  SEOP *REPORT EOP

413 003650 013737 001202 001614 7%: MOV $UNIT _EVER JSAVE THE # OF MNCAD'S FOR LATFR
414 003656 052737 100000 001614 BIS  #BIT15,EVER  :SET 'REPORTED # FLAG'

415 003664 000410 BR 13

416 003666 123737 001614 001202 4$: (MPB EVER,SUNIT ;TEST IF ANY HAVE GONE AWAY

417 003674 001404 B8EQ 5% ;BR ]JF ALL ARE STILL THERE

418 003676 113737 001614 001540 MOVB EVER,TEMP ;SAVE FOR ERROR REPORT

419 003704 104005 ERROR 5 JEXISTING DEVICE FAILED TO RESPOND
420 003706 005037 001202 5%: (LR SUNIT JRESET UNIT POINTER

621 003712 113737 001614 001552 MOVB  EVER,NMBEXT  :GET # OF UNITS

422 003720 005337 001552 DEC  NMBEXT :ADJUST IT

423 003724 004737 033454 JSR PC,F IXONE ;FIX BUS AND VECTOR ADDRESSES
426 003730 005037 001616 (LR BADUNT *RESET BAD UNIT INDICATOR

425 003734 005046 CLR -(SP) ;LOWER PRIORITY LEVEL O

626 003736 012746 003744 MOV #68,-(SP)

427 003742 000002 RTI

428 003744 000207 6%: RTS PC JEXIT
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VMNA(C . P11 10-JuUL~-81 14:30 DETERMINE THE NUMBER OF MNCAD'S ON THE SYSTEM
430 00374¢ BEGINL :
w3 AR AR AN AN A AR AR AN RN AN AR AN EAAACARARARRRRAR AR SRSt R Ot RO,
(3) ;*TEST 1 +15 VOLT TEST  (TESTER ONLY)
(3) DI AR AR AR AN AT AR AR AN RN IR A R AR IR AR AN A AN RA AR RN R AR NG AN R AN AN
(2) 003746 012737 003746 001106 TST1: MOV #TST1,SLPADR
(1) 003754 012737 000001 001160 MOV #1,STIMES ::00 1 ITERATION
432 003762 012737 000001 001102 MOV #STN-1,STSTNM  ;SET Ul TEST NUMBER
433 003770 012737 003746 001110 MOV #TST1,SLPERR
434 003776 005737 001602 18T WFTEST ;IS PROGRAM RUNNING IN TESTER MODE?
435 004002 100100 8PL TST3 :;NO, SKIP FIRST 2 TESTS
436 006004 005737 001176 TST $PASS :DO FIRST 2 TESTS ON 1ST PASS ONLY
437 004010 001075 BNE TST3
438 004012 005737 022134 TST WFAG sTEST IF RUNNING MNCAG ON TESTER
439 004016 001072 BNE TST3 :.BR IF TESTING MNCAG
440 004020 005066 CLR -(SP) JRESET PRIORITY
441 004022 0127646 004030 MoV #18,-(SP)
642 004026 000002 RTI
463 004030 104401 0644504 1%: TYPE .TP15 ;TYPE "'415 = *°
446 004034 006537 036526 JSR R5,GCONVT ; CONVERT CHANNEL 12
445 004040 000012 12
466 006042 013703 001540 MOV TEMP,R3 ;GET TEMP
447 004046 004737 036642 JSR PC,CONV15 :TYPE VOLTAGE
468 004052 104401 046502 TYPE , SPACE ;TYPE 4 SPA(CES
449 004056 004537 036462 JSR R5, COMPAR ;TEST RESULTS
450 004062 006020 6020
451 0046064 037376 v100D
452 004066 000403 BR 2% : :ERROR
453 004070 104401 046620 TYPE . OKMSG ;TYPE "OK'
454 004074 000406 BR TST2 ;;GOTO NEXT TE T
455 004076 106401 047505 2%: TYPE .ERMSG ;TYPE ‘'v*ERROR**"
456 0064102 004737 055704 JSR PC,WHICHV ; INDICATE ERROR UNIT
22; 004106 005237 001112 INC SERTTL . UPDATE ERROR COUNT
459 AR R AR A AR AR AR R A AN A A AN A AN A AAARRAN RN AR AR AR A AN AARAN AR NN SRS
(3) ;*TEST 2 -15 VOLT TEST  (TESTER ONLY)
(3) IR RN AR AR NN AN A NN AT AN AR A ARAARRARAA RN AR AR AN AN AN RN RN
(2) 004112 000004 TST2:  SCOPE
(1Y 006114 012737 000001 001160 MoV #1,$TIMES ::D0 1 ITERATION
460 004122 104401 044513 TYPE ,TM15 ;TYPE '~15 = "
461 004126 004537 036526 JSR R5.,GCONVT ; CONVERT CHANNEL 11
462 004132 000011 11
463 004134 013703 001540 MOV TEMP,R3 ;GET TEMP
464 004140 004737 036642 JSR PC,CONV15 . TYPE VOLTAGE
465 00461446 104401 046502 TYPE . SPACE ;TYPE 4 SPACES
466 004150 004537 036462 JSR R5.,COMPAR ;TEST RESULTS
467 004154 001760 1760
468 004156 037376 V100D
469 004160 000403 B8R 13 . - ERROR
470 004162 104401 046620 TYPE ,OKMSG ;TYPE "OK'
471 004166 000406 BR TST3 ::GOTO NEXT TEST
472 004170 104401 067505 1%: TYPE ,ERMSG ;TYPE '‘**ERRQRw»"’
473 004176 004737 055704 JSR PC,WHICHV ; INDICATE BAD UNIT
2;2 004200 005237 001112 INC SERTTL :UPDATE ERROR COUNT

SEQ 0030
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VMNA(

&77
3
(3)
(2)
478
479
480
481
482
483
484
485
L86
487
4,88
489
(%)
(%)
(2)
490
491
LG2
493
(%)
(3)
(2)
494
495
4,96
497
(98
499
(%)
(3)
(2)
50C
501
502
503
(3)
(3)
(2)
504
505
506
507
3
(%)
(2)
508
509
510

P11

001354

000004
012737
1046415
104001

000004
012777
012777
012737
104415
104001

000004
012737
104415
104001

000004
012737
104415
104001

000004
012737
1044615
104001

000003
000400
001124
175222
000002
001124

040000

001626
000200
000100

000040

000020

000004

001102
001124
175226
001126
001126
001126

040000

001724

175146
175142
001124

001124

001124

001124

"3 FLOAT A ONE THRU MULTIPLEXER BITS SEQ 003
;:IttttQ't'ttl'tttt*t‘titit*t.iIti*ttittttttt'ttttttt'ttttttttttt
;*TEST 3 FLOAT A ONE THRU MULTIFLEXER BITS
:;ttﬁ‘ﬁtﬁt.t..'ttlt‘tﬁi'.t"t‘ﬁttitttttttittt'tttttt*"tt'ti.'...
TST3: SCOPE

MOV #STN=-1,$TSTNM :ENSURE PROPER TEST NUMBER

MOV #R1T8,SGDDAT :LLOAD FJIRST BIT
2%: MOV $GDDAT ,aSTREG JLOAD EXPECTED VALUE

MOV aSTREG,$BDDAT ;READ STATUS REGISTER

BIC AB1T1,$BDDAT :CLEAR NXC BIT

égg ?gDDAT.SBDDAT ; COMPARE RESULTS

ERROR 1 JFAILED TO LOAD + READ BIT
1%: ASL $GDDAT ;GET NEXT BIT

CMP $GDDAT ,4BIT14 ;FINISHED?

BNE 2% ::NO,GO TO NEXT TEST
::*‘*iti*iiti***t*t******t**ﬁ*‘ﬁt*ﬁ*"'**!t‘tt*ﬁﬁ""‘t.."'t!tt'
;*TEST & LOAD AND READ BACK ERROR [.E. BIT14
:;ttﬁ*t**t*tﬁt***.*t*.*ﬁ**t‘tiﬂ**ttti.ﬁiﬁiﬁiitti‘ttﬁtttttttt!tttﬁ
TST4: SCOPE

MOV #BIT14,$GDDAT

CHKIT

ERROR 1 JFAILED TO LOAD + READ ERROR [.E.
:;iti****lt'*t**tﬁ*ﬁ*.‘*“Q'tltﬁ*'if*“**.t*.iﬁttt.ﬁ.iﬁittiiiiitt
;*TEST 5 LOAD AND READ BA(CK INTERRUPT ENABLE BIT6
':tﬁtt*“t*"**.*.t't"t*ﬁt't*.ttktti*t*ttit*'tliiﬁﬁ‘tttﬁﬁ'ﬁtt*t‘
TSTS: SCOPE

MOV HUNEXP,aVECTOR :SETUP FOR UNEXPECTED INTERUPT

MOV #200,aVECTRY ;LOAD BR LEVEL

?OVIT #BIT6,SGDPDAT ;LOAD EXPECTED DATA

HK

ERROR 1 :FAILED TO LOAD + READ INTERRUPT ENABLE
;;*l'.ﬁtl“**t'.*"i"*ﬁt*ttﬁtiﬁ*‘*iti*ﬁﬁ**ﬁﬁﬁt*ﬁ‘**ﬁ**it***'ﬁ"ﬁ
;*TEST 6 LOAD aMD READ BACK CLOCK OVERFLOW START ENABLE BITS
:;titili*i*'itt.tt..iﬁ'*t'*ttt‘ﬁiﬁ"It.Qﬁﬁ*‘!“‘i"t‘.tﬁ'*t!'ii'i
TST6: SCOPE

?OVIT #8175,8GDDAT ;LOAD EXPECTED DATA

HK
ERROR 1 :FAILED TO LOAD + READ CLOCK OVERFLOW START ENAB

':t**"ilﬁt'ltitttliitttflttttttttttttttitltt"iﬁﬁtttt*tti‘ttttt‘

LRTEST 7 { OAD AND READ BACK EXTERNAL START ENABLE BIT4
::'l..".!‘ti*'tt"tl‘*'f.iii!*k*l'ttﬁ*ﬁtﬁ‘**"*tt'lt*'ﬁ“'!“"‘
TST7: SCOPE
MOV #8174 .SGDDAT
CHKIT

;LOAD EXPECTED DATA

ERROR 1 ;FAJLED TO LOAD + READ EXT. START ENABLE

SE 2322333222232 22223 3220222200 20 0ARRRRtRRddsdll sttt dlll S d

TATEST 10 LOAD AND READ BACK MAINT. TST BIT?

;:ttl!ttitittt't!ittitt"itittIttttittttﬁlt*ttittttt!t‘tttttt"tt
T1ST10: SCOPE
;LOAD EXPECTED DATA

?SVIT #B1T72,3GDDAT
K
ERROR 1 JFAILED TO LOAD + READ BACK MAINT. T57
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VMNAC P11 10-JuL-81 16:30 KB LOAD AND READ BACK ENABLE I.C. BIT3 SEQ 0032
512 AN RN A AN R AN AN R T RN A R AN R A AN E NN R NN PR NI RN SRR AR tatae
(3) ;*TEST 11 LOAD AND READ BACK ENABLE I.D. BIT3
(3) IR AR AN A A R AN AT R RN AN RN R AR A C AR AN N T AN AR RN C RSN TR e RO AN
t2) 004402 000004 TST11: SCOPE
513 004404 012737 000010 001124 MOV #3173 ,$GDDAT ;LOAD EXPECTED DATA
516 006412 104415 CHKIT
g?ﬁ 0064146 106001 ERROR 1 ;FAILED TO LOAD + READ ENABLE [.D. BIT
51? AR AR A AN AR A NN AR RN R AR R R R R AN N RN R AN A AN A AR RN AN RN RN AR
(8Y ;*TEST 12 LOAD AND READ BACK ERROR FLAG BIT15
(%) IR AR R AR AR R R AR A AN AR RN R AR AR AR RN AR RN AR A RN AT AN NN RN AR R AR
(2) 004416 000004 TST12: SCOPE
518 004420 012737 100000 001124 MOV #BI1T15,8GDDAT ;LOAD EXPECTED DATA
519 004426 104415 CHKIT
520 004430 104001 ERROR 1 JFAILED TO LOAD + READ ERROR FLAG
c2 AR AR NN A AN AR RN AR AR AN R AN AT AR R R AR AR RN AR AN RO AW
() c«TEST 13 TEST INIT CLEARS BITS 2-6,8-14
(%) IR AR N R R RN A AR AR RN AN R AN AR AN AN R AR R AN R AN RN AR AN AN TR AN
(2) 004432 000004 TST13: SCOPE
(1) 0C4434 012737 000300 001760 MOV #300,$TIMES ;:DO 300 ITERATIONS
522 004442 005037 001124 CLR $GDDAT ;LOAD EXPECTED DATA
523 004446 012777 077574 175002 2%: MOV 477574 ,aSTREG  ;SET STATUS REGISTER
524 004454 000005 RESET sINITIALIZE
525 004456 052777 000100 174460 8IS #100,38$TKS ;SET INTRPT. ENABLE
526 004464 104414 CHECK ;60 CHECK RESULTS
527 006466 104001 ERROR 1 ;RESET FAILED TO CLEAR AD ST. REG. BITS
528 IR AR AR AR A A AR AR AN AN RN AN AN AR AR AR OA R AN RN RRAN RN RN AT AR
(3) J*TEST 14 BYTE TEST FOR THE LOW BYTE OF AD STATUS REG
&) AR AR AR AR AN RN AR AR R RN RANAN A AR AN RN AR RN A RN R RN RN G AN R AR AR
(2) 004470 000004 TST14: SCOPE
529 004472 0127/7 012440 174756 MOV #12440,a@STREG  ;LOAD A PATTERN INTO A/D STATUS REG.
530 004500 112777 025010 174750 MOVB #25010,@STREG  ;LOAD ONLY THE LOW BYTE WITH NEW VALUE
531 004506 017737 174744 001126 MOV @STREG,$BDDAT  ;READ NEW A/D STATUS VALUF
532 004514 042737 000002 0C1126 BIC #3171, SBDDAT sREMOVE NON-EXISTANT CHANNEL BIT
533 004522 012737 012410 001124 MoV #12410,8GDDAT  ;LOAD EXPECTED VALUE
534 004530 023737 001126 001126 {MpP $GDDAT ,$BDDAT  ;COMPARE VALUES
535 006536 001401 BEQ TST15 ::BR IF SAME
536 004540 104001 ERROR 1 ;HIGH BYTE CHANGED IN ERROR
5%7 IR RN R AN AR AR AR R AR A AN RN AN RN RN AN AR AR AARR AR AR AN
(3) ;*TEST 15 BYTE TEST FOR THE HIGH BYTE OF AD STATUS REG
(3) IR AN AR AR AR AN N AN A RN AR TN RAARAAARANAARAANAANN RN R AR AR RN,
(2) 004542 000004 TST15: SCOPE
538 004544 G12777 012440 174704 MOV #12440,8STREG  ;LOAD A PATTERN INTO A/D STATUS REG.
539 004552 112777 025052 174700 MOvVB #25052,@ADSTT  ;LOAD ONLY THE HIGH BYTE WITH NEW VAl Ut
50 004560 017737 174672 001126 MOV adSTREG,$8DDAT  ;READ NEW A/D STATUS VALUE
5641 004566 042737 000002 001126 BIC #81T1,$8DDAT JREMOVE NON-EXISTANT CHANNEL BIT
542 004574 012737 025040 001124 MOv #25040,8GDDAT  LOAD EXPECTED VALUE
543 004602 023737 001124 00112¢ cMP $GDDAT ,$8DDAT  ;COMPARE VALUES
546 004610 001401 BEQ TST16 ;:BR IF SAME
56, 004612 104007 ERROR 1 ;LOW BYTE CHANGED [N ERROR
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/MNA(

547
(})

‘3
'2)

1

000004
012737
012777
00503;

00000

052777
104414
104001

000004
012737
005277
012737
004737
042777
104414
104001
C17700

000004
012737
005037
005277
105777
100375
000005
052777
104414
104001

000004
005037
005277
105777
100375
017700
104414
104001

000300
100000
001124

000100

000100
174570
00G<00
022144
100000

174544

000300
001124
174520
174514

000100

001124
174464
174460

1746456

001160
174624

174276

001160
001124
174550

001160

174170

116 TEST INIT CLEARS ERROR FLAG

X 2322222323233 22333222323 220 32332231223 2333 3023133222120 220124042 20%1)

TSTEST 16 TEST INIT CLEARS ERROR FLAG

B2 2222233322322 2 33222222232 2R 32 300222230 d2 02 2 Rt 2l )ddnd

7$T16: SCOPE
MOV #300,STIMES ::DO 300 ITERATIONS

MOV #R]IT15,3STREG  :SET BIT 15

CLR $GDDAT :CLEAR EXPECTED

RESET :ISSUE INIT

8IS #100,38TKS *SET INTRPT. EN. FOR KEYBOARD

CHECK

ERROR 1
;;tltﬁttﬁt*i'*ﬁtii.ttlti*ﬂtltli'ii!titiiii.i.ﬁtﬁ.ttttitittttitt'i
SRTEST 17 TEST DONE FLAG SETS AND BITO CLEARS ON END OF CONV.

SR 2223223332323 23232323323222028223 2282330223202 22230000 R Rdatdsiisdian )

TST17:  SCOPE

MOV #100,STIMES ;.D0 100 ITERATIONS

INC aSTREG :START CONVERSION

MOV #3177 ,8GDDAT ;LOAD EXPECTED

JSR PC,STALL :DELAY

?#EC #BIT15,8STREG  ;MASK OUT ERROR BIT

K

ERROR 1 ;A/D DONE FLAG FAILED TO SET,BITO FAILED TO (LEAR

MOV aADBUFF ,RO ;CLEAR DONE FLAG FOR ITERATIONS
:;ti*ttttt*ttttn***tﬁttt***tt*lItt*tt*ttt*ﬁtﬁtit'ttttttttttttttlt
c*TEST 20 TEST INIT CLEARS DONE FLAG

':tttitit*tﬁ'tt*l'***t*!iitttttttttttittttit*ttt*it*t*ttttttttttt

15120: SCOPE
MOV #300.STIMES -:D0 300 ITERATIONS

CLR SGDDAT ;CLEAR EXPECTED
INC aSTREG ;START CONVERSION
2%: TSTB aSTREG
8PL 2%
RESET
BIS #BIT6,A$TKS ;ENABLE INTR.
CHECK
ERROR 1 :DONE FLAG FAILED TO CLEAR

NEZIZ22222323222232223232223323223 83 2ddfsadfRtitst iR adR R}l

S*TEST 21 TEST A/D DONE FLAG CLEARS WHEN READ CONVERTED VALUE

';tttltttt*tilt*tﬁtItﬁ*tt'*ttt**'t**iiitt‘ttti!ttt.tttttitttttttt

15121: SCOPE

CLR $GDDAT ;CLEAR EXPECTED
INC @STREG ;SET A/D START CONVERSION BIT
1%: égTB ?gTREG ;WAIT fOR FLAG
L
?ggc QAADBUF F ,RO ;READ CONVERTED VALUE
K
ERROR 1 :DONE FLAG FAJLED TO CLEAR

SEQ 0u3%
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VMNAT P11

581
'Y
(3)
(2)
582
283
584
585
586
587
588
589
59C
591
(3)
(%)
(2)
592
593
594
595
596
597
598
599
600
60*
602
(3)
(3
(2)
(1)
603
604
605
606
607
608
609
610
611
612
613

000004
005037
005037
005037
012777
105777
100375
017737
001401
104004

§§§§
-3

-l
~
&H
¥ o
—
(o AV, ]

1746414

007777
000001
001566
000405
176346

174344
001124

000100
005150
000100

005166

034132
005254
000200
000101
174236

174230
174222

174222
000300

001466
004700

005302
174150

174422

001126

001124
001556

174352

001126
001126

001160
001106
173766

174264
174260
1746242

001126

001124
001124

122

' 1 3
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TEST ALL

*0'S RESULTS USING MAINT. ADTST. BIT

X 2222222223222 30 322222232200 d2222dR22iiRAdiRRR 2R R RR2R 2R R2RDR ]

LeTEST 22

-:.t'tttttt.tttttttttt!-I"t'.tt'tt.t.tti.'i.t.Qi..tttit.i'iitt.'

15122:

1%:

SCOPE
CLR
(LR
CLR
MOV
TST8
8PL
MOV
BEQ
ERROR

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

SGDDAT ;CLEAR EXPECTED VALUE

CHANL JSET (HANL = 0

SPREAD :SET SPREAD = 0

#5,aSTREG ;CONVERT EVEN CHANNEL WITH MAINT, BIT SET
?iTREG JWAIT FOR DONE

SADBUFF ,$BDDAT ;RESULTS TO BDDAT FOR CHECKING

TST23 :.GOTO NEXT TEST

4 :DID NOT GET ALL °'0'S RSULT WITH MAINT, ADTST

e 2222322222223 2322233238333 ] dfR0iilisiRiaRlis it issndinddl )

TRTEST 23

SR Z2222332233 2323233232323 2222222220t dRddddiRtRtRRRRaRRARERRLARE DD

?§T23:

1%:

SCOPE
MOV
MoV
CLR
MOV
TST8B
BPL
MOV
cMP
BEQ
ERROR

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

#7777 ,SGDDAT SEXPECT ALL *1'S RESULT

#i, CHANL ;SET CHANL = 1

SPREAD ;SET SPREAD = 0

#405,aS TREG ; CONVERT ODD CHANNEL WITH MaINT. BIT SET
aSTREG ;WAIT FOR DONE

1%

NADBUFF ,$BDDAT :RESULTS TO BDDAT FOR (HELKING

$GDDAT, $8DDAT JEQUAL?

TST24 ;:GOTO NEXT TEST

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

Ba 3232222322330 23312¢22803dif382 20030 dddRd2il i R RRdRddRRlRR SR

SRTEST 26

';tttttttttt‘ﬁtt*t*ﬁt**tt*.tl.*!'*ﬂﬁ‘*ﬁ*tttttitittt*ttttttttttitt

15124 :

10%:

1%:

2%:

3s:
4%

5%:

SCOPE
MOV
MOV
BiC
CLR
MOV
RT]
JSR
MOV
MOV
MOV
1STB

GENERATE INTERRUPT WHEN DONE FLAG SETS AFTER CONVERSION

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

MIT6,ASTKS sREMOVE TKB INTERRUPT

-(SP) SJRESET PRIORITY

#1s,-°°P)

PC,SETINT ;LOAD VECTOR AREA WITH TRAP CAT(CHER

#33,aVECTOR ; INTERRUPT VECTOR ADDRESS
#200,3VECTRY :SET _UP NEW PSW
#MBIT6!RITO,ISTREG ;SET INTERRUPT ENABLE BIT + START CONVERSION

aSTREG JWAIT FOR DONE

2% JFLAG TO SET

aSTREG,$8DDAT  ;READ STATUS REGISTER

ASTREG ;ENSURE INTR. ENABLE IS CLEARED

@ADBUFF ,$GDDAT _READ TO CLEAR DONE FLAG
#B177!8176,8GDDAT ;LOAD EXPECTED GOOD DATA

2 JFAILED TO INTERRUPT ON DONE

43 ;;BRANCH TO NEXT TEST
(SP)+,(SP)+ JRESET STACK POINTER
VECTR1,aVECTOR ;SET UP FOR UNEXPECTED INTERRUPT
#4700,8VECTR]

-(SP) ;CLEAR PSW

#5%,-(SP}

aSTREG

SEQ 0034
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CVMNAC.PIT 10-JuL-81 14:30 T24 GENERATE !INTERRUPT WHEN DONE FLAG SETS AFTER (ONVERSION SEQ 0035
gsg 00530€¢ 005777 1746150 TST SADBUF f ;CLEAR DONE BIT
629 IR AN AR AN A T AN AN AN RN AN AR RN R T RN R AR NN E AR NNE R RN TN
(3) ;*TEST 25 TEST INTERRUPT OCCURS WHEN ERROR AND I.E.E. IS SETV
(3% R R AR AN AN R AN AN RN AN R AN O AR A AN NN R AN AR AN RANR R AR R NN RGN
(2) 005312 000004 TST25: SCOPE
(1) 005314 012737 000100 001160 MOV #100,$TIMES ;;D0 100 ITERATIONS
630 005322 (12737 005330 001106 MOV #108,SLPADR sLOAD RETURN ADDRESS
631 005330 042777 000100 173606 178%: BiC #8]176,38$TKS ;REMOVE TKB INTERRUPT
632 005336 005046 CLR -(SP) ;LOWER PRIORITY
633 005340 012746 005346 MOV #1$,-(SP)
634 005344 000002 RT]
635 005346 004737 034132 1%: JSR PC,SETINT ;LOAD VECTOR AREA WITH TRAP CAT(CHER
636 005352 012777 0056246 174110 MOV #2$ ,aVECTR? ;SETUP VECTOR ADDRESS
637 005360 012777 000200 174104 MOV #200,aVECTR3 ;SET UP NEW PSW
638 005366 012777 140000 174062 MOV #MIT15!81T14,3STREG ;CAUSE AN INTERRUPT
639 005374 017737 174056 001126 MOV aSTREG,$8DDAT  ;BAD DATA
640 005602 012737 140000 001124 MOV #B1T15!81T14,8GDDAT . GOOD DATA
641 005410 005077 174042 CLR aSTREG ;CLEAR STATUS
642 0054614 005777 174042 TST aADBUF F sAND CLEAR DONE
643 005420 104072 ERROR 2 :"ERROR'' BIT FAILED TO GENERATE AN INTERRUPT
644 005422 000401 BR 3$
645 005426 022626 2%: cMP (SP)+,(SP)+ sPOP STACK
646 005426 005077 1746024 3s: CLR aSTREG ;CLEAR STATUS REG.
647 005632 005777 174024 TST aADBUF F ;FALSE READ TO CLEAR DONE
648 005436 013777 001472 174024 MOV VECTR3,aVECTR2 RESET VECTOR
649 005454 012777 004700 174020 MoV #4700,3VECTR3  ;
650 005452 005046 CLR -(SP) JRESET PRIORITY
651 005454 012746 005462 MOV #4$,-(SP)
652 005460 000002 RT]
653 005462 005077 173770 4%: C.R a@STREG
654 IR AR AR RN R RSN RN AR N R R AR R AR A AT AR A AR AR AN A R RN A AR AR ARy
(3) ;*TEST 26 TEST ERROR FLAG SETS IF 2ND CONVERSION ENDS BEFORE READING BUFFER
(3) IR AR AR AR AR AN AN AN N AR R AN RN AR AN AN AR RO A RN RN NI AR C AR R
(2) 005466 000004 TST26: SCOPE
655 005470 012777 000001 173760 MOV #B1T0,3STREG :START CONVERSION
656 005476 052777 000100 173440 BIS #BIT6,38TKS sENABLE TKB INTERRUPT
657 005504 105777 173746 1%: TSTB @STREG ;WAIT FOR
658 005510 100375 BPL 1%
659 005512 012737 100200 001124 2%: MOV #81715!8177,SGDDAT .LOAD EXPECTED VALUE
660 005520 012777 000001 173730 MOV #31T70,3STREG ;START 2ND CONVERSION
661 005526 004737 022144 JSR PC,STALL ;DELAY
662 005932 104414 4%: CHECK
663 005534 104007 ERROR 1 ;ERROR FLAG NOT SET WHEN OND
664 . CONVERT ENDS BEFORE READ BUFFER FROM FIRST

665 005536 017700 173720 MOV @ADBUFF ,RO ;CLEAR DONE FLAG
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(

667
(3)
(3)
(2)
668
669
670
671
672
673
674
£75
676
677
678
679

P11

10=-Jut-81 14:30

173630

173626
173616

001124
000010
173576
173572

173570
007777

030400
004000

001602

000240
001124
177776
00001
022144

173462
173452

173602

001126
001126

173542
173534

001124
173506
173542
173532

127

MACY11 30G(10563)
TEST ERROR FLAG SETS IF START 2ND CONV. BEFORE DONE FLAG SETS

K 3
10=-JUL ~81

164:41 PAGE 9

B IZX22223 2223238222 dR2sRdiR il iR ARl AR RARd Rl

TEST ERROR FLAG SETS [F START ZND CONV. BEFORE DONE FLAG SETS

BXx 1222323333333 232232223233232223 8833222322082 222 RRfRRR20RZR2ZA2RRZ%D ]

c«TEST 27
TST27: SCOPE
MOV
MOV
MOVB
MOVB
MOV
BIC
(MP
BEQ
ERROR

1%: 1STB
BPL
MOV
(LR

#3]1715.3GDDAT
#8170, aSTREG
#3170,aSTREG
#8170,aSTREG
@STREG, $BDDAT
477777 ,3BDDAT
$GDDAT , $BDDAT
}5

?iTREG
@ADBUFF ,RO
aSTREG

;LOAD EXPECTED DATA

;START CONVERSION

:START NEXT CONVERSION

;ONCE AGAIN IN CASE REFRESH INTERVENED
;READ STATUS REGISTER

:MASK OUT BIT 15

, COMPARE RESULTS

; ;BRANCH OVER ERROR

:ERROR FLAG NOT SET WHEN 2ND
JCONVERT BEGINS BEFORE FIRST DONE
:w:H FOR DONE

W

;CLEAR STATUS REGISTER

SR 2232323232222 20 3232233204808 cdR 2 a2 ilitid iRttt RR Rl Rl R R

TEST CHANNELS 0-7 FOR SINGLE ENDED

R 2323222232338 238 3223322802032 2d2 R38R 2Rdd00CiaddRRARRRNERSEENSE

J«TEST 30
75730 SCOPE
CLR
MOV
1%: INC
2s: TSTB

BPL
MOV
BiC
BEQ
ERROR
3s: ADD
BIT
BEQ

$GDDAT
#8IT3,aSTREG
aSTREG
aSTREG

23

aADBUF F , $BDDAT

#7777 ,$8DDAT
?S
#BITB.ISTREG
q§1711.BSTREG

;ENABLE PREAMP STATUS

sSTART A CONVERSION

;1S CONVERSION DONE?

:NO, WAIT TILL IT IS DONE

;GET PREAMP STATUS

;MASK OUT CONVERTED VALUE

;.SKJP OVER_ERROR IF ZERO

;CHANNEL O-7 CANNOT EVER BE DIFFERENTIAL
INCREMENT CHANNEL TO BE TESTED

IS 1T DONE?

- »
L 4

:’ttttt*!tttttt*ttttttt*ﬁ*t*t*ﬁ*itil!tttﬁt‘ttt*tﬁtltttttti.ttttti

S«TEST 31

TEST CLOCK OVERFLOW STARTS A/D

(TESTER ONLY)

S 222353322032 3F2822322 023383022882 addR 2ttt dRddRiRERSEEEEDD DDA

TST31 SCOPE
T7S7T
BPL
MOV
MOV
MoV
MOV
JSR
CHECK
tRROR
2%: TST
CLR

WFTEST
2%

#B177!BIT5,3GDDAT

$GDDAT ,aSTREG

#177776.,3CLKBPR

#11,aCLKCSR
PC,STALL

1
AADBUF F
3STREG

JRUNNING ON TESTER ?

;;NO, GO TO NEXT TEST

;SET UP EXPECTED RESULT
;ENABLE CLOCK OVERFLOW START
:SET CLOCK NEAR OVERFLOW
:START CLOCK AT LINE RATE
sDELAY

;CHECK RESULT

;DONE FLAG FAILED TO SET

- CLEAR DONE FLAG

JINHIBIT CLOCK OVERFLOW START

SEQ 0036
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CVMNAC.P11 10-Jui =81 14:30 132 TEST CLOCK GVERFLOW STARTS A/D (IF MN(Kw IS AVAILABLE) SEQ 0037
708 ;;-.--t-ttttttttttttttttttttttttaantta-ttttntttt-ttc--n--t-n--tt-
(3 ;+TEST 32 TEST CLOCK OVERFLOW STARTS A/D (If MNCKW [S AVAILABLE)
(3 JINRR AR AR AR NN A A A AN N E A AN AT AR RIS AA AR ARANN AR AR ANAR AR R AT AR SN e Y
(2) 006004 000004 TST32: SCOPE
709 006006 005737 001604 TST KWAD JTEST IF OPERATOR SAID MN(KW WAS AVAILABLE
210 006012 0014624 BEQ TST33 ::BR IF ANSWER WAS NO
711 006014 012737 000240 001124 MOV #8177!BI15,8GDDAT ;LOAD EXPECTED
712 006022 013777 001126 173426 MOV 3GDDAT ,@STREG  ;LOAD STATUS REG.
713 006030 012777 177777 173446 MOV #17777?,3KUBPR ;LOAD PRESET REGISTER
/16 006036 012777 000011 173436 MOV #11,aKWCSR JENABLE CLOCK
715 006046 004737 022144 JSR PC,STALL ;DELAY
716 006050 104414 CHECK ;sCHECK RESULTS
717 006052 104001 ERPOR 1 ;DONE FLAG FAILED TC SEV WITH CLOCK STARTS
718 006054 005777 173402 TST SADBUF F ;CLEAR DONE FLAG
;}g 006060 005077 173372 CLR aSTREG JINHIBIT CLOCK START
721 IR RN AR AN AN R AR AR R AA N AN AN AR AN RAA AR A RA R AN AN R RN AN RN A AW
(3) ;*TEST 33 TEST MNCAD S.E.- DIFF MODE STATUS BIT (TESTER ONLY)
(3) AR ERANA NN A AR AR A AR AN AR AR AA RN AR TN AR RN N
(2) 00606« (000004 TST33: SCOPE
(1) 006066 012737 000100 001160 MOV #100,STIMES ;:D0 100 ITERATIONS
722 006074 005737 022130 TST WFAD sTEST IF TESTING MNCAD
723 006100 001412 8tQ TST34 :;BR IF NOT
726 Q06102 004537 015364 JSR RS5,TSTSDF ;GO TO SUBROUTINE AND DO THE TESTING
725 006106 000200 BIT7 J1ST IN DIFFERENTIAL MODE
726 006110 020000 20000 JEXPECTED DATA
727 006112 004010 ] 4010 ;ON CHANNEL 10
728 000114 004537 015364 JSR RS, TSTSDF ;REPEAT
729 006120 000000 0 ;THEN IN SINGLE ENDED MODE
7350 006122 000000 0 JEXPECTED DATA
;g; 006124 00401C 4010 ;ON CHANNEL 10
733 JIRANE AR AN AN T AN ARN AR N AR AAARRAANARAARAARAARRRNRRAARA AN R N
(3) S*TEST 34 TEST MNCAM S.E.- DIFF MODE STATUS BIT  (TESTER ONLY)
(%) IR AR A RRA A AN AN A AN AR AN AR AR RN AR AR AR AR AN AR A AR RN
(2) 006126 000004 TST34: SCOPE
(1) 006130 012737 000100 001160 MOV #100,8TIMES ::D0 100 ITERATIONS
734 006136 005737 022132 TST WFAM ;TEST IF TESTING MNCAM
735 006142 001412 BEQ TST35 ;:BR IF NOf
736 006144 004537 (015364 JSR R5,TSTSDF ;GO0 TO SUBROUTINE AND DO THE TESTING
737 006150 000200 , BIT7 ;1ST IN DIFFERENTIAL MODE
738 006152 020000 20000 JEXPECTED DATA
739 006154 006010 6010 JON CHANNEL 14 <1ST MNCAM ON TESTER IF DIFF.>
7640 006156 004537 015364 JSR RS, TSTSDF sREPEAT
761 006162 000000 0 JTHEN IN SINGLE ENDED MODE
762 006164 000000 0 JEXPECTED DATA
763 006166 010010 10010 JON CHANNEL 20 <1ST MNCAM ON TESTER IF S.E.>




CVMNA=C MNCAD/MNCAM/MNCAG/MNC TP DIAGNOSTI(
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(VMNAC.P

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

766
747
748
749
750
751

752
753
754
755
756
757
758
759
760
761

762
763
764
765
/66
767
768
769
770
77

P

000001
001602
001422
060166
177700
000003
001176
044235
047151

015364

044165
047151

015364

001160

135

MACY11 30G(1063)

m3
10-JuUL =81
TEST MNCAD S.E.~ DIFF MODE STATUS BIT

14:41 PAGE 11

(MNCAD=TA ONLY)

I NEE23223232332233233233332332232282323232333233322338R220028RRiRRfR2daRAtdRRa)

S*TEST 35

IBETTITTTIIRSZLE2S 02222 2RdRRdR2 2R RdddRRRRRtRRRRRdRRRARRSRRRS L)

7S135:

SCOPE
MOV
TST
BM]
TST
BEQ
MOV
BIC
CMP
BEQ
TST
BNE
TYPE
TYPE
RDL IN
TST
JSR

0
20000
4010
TYPE
TYPE
RDL IN
1ST
JSR

0

0
4010

TEST MNCAD S.E.~ DIFF MODE STATUS B8I7

#,STIMES
WFTEST
TST36
ADTA
1S136

CHTABL+10,R0O
#177700,R0

”3;R0
TST36
$PASS
TST136
.SDDIF
. CRWR

(SP)+
R5,TSTSDF

.SDSE
. CRWR

(SP)+
RS5,TSTSDF

(MNCAD-TA ONLY)

;:D0 1 ITERAT]ON
JRUNNING ON TESTER ?
2:BR il YES

IS MNCAD-TA AVAILABLE ?
:2BR IF NO
:GET CHANNEL #10 TYPE
:MASK OFF OTHER BITS
TEST IF MNCAG
BR [F AG CHANNEL-CANT (HANGE SE/DIF [F MNCAG IS CH0
TEST IF FIRST PASS
;.BR IF NOT
:TELL OPERATOR TQ SET MNCAD-TA TO DIFFERENTIAL
;TELL OPERATOR TO DEPRESS 'RETURN''

"WAIT FOR ''CR"’
*CLEAN STACK

:gg TO SUBROUTINE TO DO THE TESTING
“EXPECTED DATA

:ON CHANNEL 10
:TELL OPERATOR TO SET MNCAD-TA TO S.E.
;TELL OPERATOR TO DEPRESS 'RETURN''

:CLEAN STACK
’LEST THE MODE BIT
“EXPECTED DATA
"ON CHANNEL 10

SEQ OC’K




LVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTIC
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CVMNA(

773
774
(3
(3)
(2)
(1)

7Y
776
777
778
779
780
781

782
783
784
785
786
787
788
789
790
79

792
793
794
795

796
797
(1)

(1)

(1)

798
799
800
801

802
803
804
805
806
844

P11

006474
006476

006504

005777
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

- —
——
(e To )

) wmad
~N N

172762

135

N 3
MACY11 30G(1063) 10-JUL-81 14:41 PAGE 12

TEST MNCAD S.E.- DIFF MODE STATUS BITY

(MNCAD-TA ONLY)

L 1222222323223 22322333333323232323232323¢8333d0323 232232282222 222RZd2 20 R 223 |

SxTEST 36

EX 2322223323823 3322222223d0R 8RR ddddR R 2ddRR322RRddt0RdltRRdddd)

15136:

2%:

4%:

SCOPE
MOV
TST
BNE
MOV
BIC
CMP
BEQ
TST
BNE
MOV
MOV
TST
BPL
BIS
BIC
JSR
BR
JSR
BR
TST
BEQ
TYPE
JSR
MOV
TYPOS
.BYTE
.BYTE
TYPE
RDLIN
B1C
CHECK
ERROR
TST
CLR

TEST EXTERNAL START STARTS A/D

#1,$TIMES
WFAG

1ST137
CHTABL+10,R0
#177700,R0
#30R0

TST37

$PASS

TST37

#81T7!RB1T4,8GDDAT

$GDDAT ,aSTREG
WFTEST

2%
#31T8,aDRVDOR
#8178 ,aDRVDOR
PC,STALL

3s

PC,AFIRST

4%

ADTA

4$

LEXTST
PC,WHICHU
UNITBD,-(SP)

1
0
. CRWR

(SP) +
#BIT15,aSTREG

1
FADBUF F
aSTREG

(MNCAD-TA OR TESTER)

;:D0 1 ITERATIOM

;TEST F TESTING MNCAG ON TESTER
;:BR IF YES

;GET CHANNEL 10 TYPE

:MASK OFF OTHER BITS

:TEST IF CH10 IS A MNCAG CHANNEL

::BR IF IT IS A MNCAG

;TEST IF FIRST PASS

: Bk IF NOT FIRST PASS

:SET UP EXPECTED RESULT
JENABLE EXTERNAL START

JRUNNING IN TESTER MODE?

JJNO

; GENERATE EXTERNAL START
;RESET BIT

;DELAY

::TEST RESULTS

;TEST IF FIRST PASS

:BR IF NOT FIRST PASS

;IF MNCAD-TA AVAILABLE ?
;:BR IF NO ’
;TYPE MESSAGE ABOUT EXT. STAR
:DETERMINE UNIT #

;:SAVE UNITBD FOR TYPEOUT
;:G0 TYPE~—~OCTAL ASCII
:3TYPE 1 DIGIT(S)

;. SUPPRESS LEADING ZEROS
:TYPE '‘TYPE CR WHEN READY'’
;WAIT FOR CR

:POP WORD OFF STACK

:CLEAR A/D ERROR

;CHECK RESULT

;DONE FLAG FAJLED TO SET
:CLEAR DONE FLAG

:INHIBIT EXTERNAL START

SEQ 0036




B &
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VMNAC.P11 10=JUL-81 16:30 137 VERIFY "HOLD™' FROM MNCAG CHANNEL 10 (TESTER ONLY) SEQ 0040
8{,6 BE 222230328233 2332230323233280823¢d0R320322i0itRRR20RdRdfR0RR2ddRRZ2RRdR2A ]
(3) ATEST 37 VERIFY "HOLD'' FROM MNCAG CHANNEL 10 (TESTER ONLY)
(3) EEXZT22 223223233223 223 22282232288 822 2R 23 22 2R R R 2R RRRR ]
(2) 006510 000004 T5§7137:  SCOPE
(1) 006512 012737 000100 001160 MOV #100,STIMES :;DO 100 ITERATIONS
847 006520 005737 022134 ST WFAG SCHECK IF "WFCHK™ FOUND AN MNCAG
(3) 006524 001470 BEQ TST40 :;BR 1T NO MNCAG FOUND
(1) 006526 012737 006540 001110 MOV #13,SLPERR :LOAD ERROR RETURN
(1) 006534 004737 017040 JSR PC, CLRCHT :DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC
(1) ;NOW SELECT CHANNEL 10 BUT DONT TELL THE TESTER TO "MOLD"
(1) , CHECK FOR FALSE "MNCAG HOLD"
(1) 006540 112777 000010 172712 1s: MOVB  #10,@ADST1 ;UOAD MUX WITH MNCAG CHANNEL
(1) 006546 012737 000001 001124 MOV #1,$GDDAT :LOAD EXPECTED DATA
(1) 006554 017737 1727646 001126 MOV aDRVDIR,$BDDAT  :READ TESTER INPUT REGISTER
(1) 006562 042737 177776 001126 BIC #177776.$8DDAT  :MASK OFF OTHER BITS
(1) 006570 001001 BNE 23 3R IF BIT IS ON
(1) 006572 104010 ERROR _ 10 SUNEXPECTED "HOLD'' SENSED FROM M.U.T. CHANNEL 10
(1) :NOW TELL THE TESTER TO 'MOLD'* THE CHANNEL
(1) : AND VERIFY_THAT MNCAG CHANNEL DOES HOLD
(1) 006574 012777 000170 172722 28: MOV #170,@8DRVDOR  ;TELL TESTER TO HOLD
(1) 006602 042777 000010 172714 BIC #10,3DRVDOR :BY SETTING ALL THESE BITS AND CLEARING
(1) :THE BIT FOR THE CHANNEL
(1) 006610 112777 000010 172642 MOVE  #10,3ADST1 RE=CLOCK "QUAD HOLD BUFFER LATCH''
(1 1IN _THE MNCAG 'HOLD'' LOGIC
(1) 006616 005037 001124 (LR $GDDAT :CLEAR EXPECTED VALUE
(1) 006622 017737 172700 007126 MOV aDRVDIR,$8DDAT  ;READ TESTER
(1) 006630 042737 177776 001126 BIC #177776.8BDDAT :CLEAR OFF BITS
(1) 006636 001401 BEQ 3s :BR IF BIT IS OFF
(1) 006640 104010 ERROR 10 :"HOLD'* FROM MNCAG FAILED TO SET CHANNEL 10
(1) ;NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'® CLEARS
(1) 006642 105277 172610 38: INCB ~ QSTREG : CONVERT
(1) 006646 105777 172604 4%: TSTB  @STREG :WAIT FOR READY
(1) 006652 100375 BPL 4$
(1) 006654 017737 172646 001126 MOV aDRVDIR,$BDDAT ;READ TESTER
(1) 006662 017700 172574 MOV RADBUF F RO :READ 10/D BUFFER
(1) 006666 012737 000007 001124 MOV #1,$GDDAT :LOAD EXPECTED
(1) 006674 042737 177776 001124 BIC #177776,$GDDAT :CLEAR OTHER BITS
(2) 006702 001001 BNE S$ .,BR IF BIT IS OFF
(1) 006704 104010 s ERROR 10 MNCAG HOLD'* FAILED TO CLEAR FOR CHANNEL 10




C &
CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DJAGNOSTIC MACY11 30G(1063) 10~JUL-81 14:41 PAGE 14

LVMNAC P11 10-JuUL~81 14:30 140 VERIFY "HOLD'* FROM MNCAG CHANNEL 11 (TESTER ONLY) SEQ 0041
BA9 R I R R A A A A At A AL A Attt
(% J*TEST 40 VERIFY ‘HOLD'' FROM MNCAG CHANNEL 11 (TESTER ONLY)
(3 AR AR AN AN NN AR AN AN R R AN AN AR AR TR AR R AR AR R AT RN AR R RN
(2) 006706 000004 TST40: SCOPE
006710 012737 000100 001160 MOV #100,8TIMES ::D0 100 ITERATJIONS
006716 005737 022134 TST WFAG JCHECK IF 'WFCHK'' FOUND AN WNCAG
006722 001470 BEQ TST41 ;:BR If NO MNCAG FOUND
006724 012737 006736 007110 MOV #18,SLPERR ;LOAD ERROR RETURN
006732 004737 017040 JSR PC, CLRCHT ;DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

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

(1)
850

(3)

1)

(1)

(})

(1)

(1) 006736 112777 000011 172514 is: MOVE  #11,@ADST1 SLOAD MUX WITH MNCAG CHANNEL

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

(1) 006752 017737 172550 001126 MOV aDRVDIR,$BDDAT :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 LNEXPECTED "HOLD'® SENSED FROM M_U.T. (HANNEL 1
1) NOW TELL THE TESTER TO ‘HOLD'’ THE CHANNEL

(1) AND VERIFY THAT MNCAG CHANNEL DOES HOLD

(1) 006772 012777 000170 172524 3$: MOV #170,3DRVDOR  ;TELL TESTER TO HOLD

(1) 007000 042777 000020 172516 B8IC #?O.SDRVDOR :BY SETTING ALL THESE BITS AND CLEARING

(1) ;THE BIT FOR THE CHANNEL

(1) 007006 112777 000011 172444 MOvB #11,.aADST1 :RE-CLOCK "QUAD HOLD BUFFER LATCH''

(1 SIN THE MNCAG 'MOLD'' LOGIC

(1) 007014 005037 001126 CLR $GDDAT SCLEAR EXPECTED VALUE

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

(1) 007026 042737 177776 001126 BIC #177776.88DDAT  :CLEAR OFF BITS

(1) 007034 001401 BEQ 3$ *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 h INCB  QSTREG : CONVERT

(1) 007044 105777 172406 ISTR  @STREG *WAIT FOR READY

(1) 007050 100375 BPL 43

(1) 007052 017737 172450 001126 MOV aDNVDIR,$8DDAT :READ TESTER

(1) 007060 017700 172376 MOV SADBUFF _RO *READ 11/D BUFFER

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

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

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

g ; 007102 104010 ERROR 10 “YMNCAG HOLD'' FAILED TO CLEAR FOR CHANNEL 11

— el

007104 5%:
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(VMNAC.

852
(3)

~
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—
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P11

007122
007130

007134
007142
007150
007156
007164
007166

0C7170
007176

007204

007212
007216
007224
007232
007234

007236
007242
007246
007250
007256
007262
007270
007276
007300
007302

012777
042777

12777

005037
017737
042737
001401
104010

105277
105777
100375
017737
017700
012737
042737
001001
104010

000100
022134

007134
017040

000012
000001
172352
177776

000170
000040

000012

001124
172304
177776

172214
172210

172252
172200
000001
177776

172246

001126
001126

001126

001124
001124

T41 VERIFY "HOLD'' FROM MNCAG CHANNEL 12 (TESTER ONLY)

S 223233322313 333223322223233003223 23323332 0 2cR2dsRRRdRRadaaRddlid)

SeTEST 41 VERIFY ‘HOLD'' FROM MNCAG CHANNEL 12 (TESTER ONLY)
l'l'*‘.itttttttttttttttliitttittﬁlttttttttttttttttttttttﬁtl AT RARN
§T41: SCOPE
MOV #100,$TIMES :;DO 100 ITERATIONS
TST WFAG SEHECK IF *WFCHK™ FOUND AN MNCAG
BEQ TST42 -;BR IT NO MNCAG FOUND
MOV #1$,SLPERR *LOAD ERROR RETURN
JSR PC,CLRCHT :DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC
;NOW SELECT CHANNEL 12 BUT DONT TELL THE TESTER TO "WOLD''
CHECK FOR FALSE 'MNCAG HOLD"
is. MOVE  #12.aADST1 SLOAD MUX WITH MNCAG CHANNEL
MOV #1,$GDDAT *LOAD EXPECTED DATA
MOV aDRVDIR, $BDDAT :READ TESTER INPUT REGISTER
BIC #177776.$8DDAT :MASK OFF OTHER BITS
BNE 2 :BR IF BIT IS ON
ERROR 10 SUNEXPECTED ‘HOLD'' SENSED FROM M.U.T. CHANNEL 12
sNOW TELL THE TESTER TO ‘HOLD'' THE CHANNEL
; AND VERIFY THAT MNCAG CHANNEL DOES HOLD
5s: MOV #170,3DRVDOR  :TELL TESTER TO HOLD
BIC #40 . 3DRVDOR *BY SETTING ALL THESE BIT3 AND CLEARING
STHE BIT FOR THE CHANNEL
MOVB  #12.@ADST1 "RE=CLOCK ''QUAD HOLD BUFFER LATCH'
“IN THE MNCAG 'HOLD'' LOGIC
CLR $GDDAT *CLEAR EXPECTED VALUE
MOV aDRVDIR,$BDDAT -READ TESTER
BIC #177776.$8DDAT  :CLEAR OFF BITS
BEQ 3$ *BR IF BIT IS OFF
ERROR 10 “"HOLD'* FROM MNCAG FAILED TO SET CHANNEL 12
-NOW CONVERT ON THE SELECTED CHANNEL AND CHECK 'HOLD'' CLEARS
3s: INCB  @STREG : CONVERT
4$: TSTB  @STREG *WAIT FOR READY
BPL 43
MOV aDRVDIR,$8DDAT :READ TESTER
MOV 2ADBUFF .RO . READ 12/D BUFFER
MOV #1,SGDDAT :LOAD EXPECTED
BIC #177776 ,$GDDAT  :CLEAR OTHER BITS
BNE 5 .,BR IF BIT IS OFF
s FRROR 10 MNCAG HOLD'' FAILED TO CLEAR FOR CHANNEL 12

SEQ 0042
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(VMNAC.P]Y 10-JUL-81 14:30 142 VERIFY "HOLD'' FROM MNCAG CHANNEL 13 (1 STER ONLY) SEQ 0043
855 e AN AN NN AN A AN R AN E AR NS R AR AR AN R RN AN AN RN AR NN OO RN TR C N RS
(3 'TEST 62 VERIFY "HOLD'' FROM MNCAG CHANNEL 13 (TESTER ONLY)
(%) A AR A AN AN RN IR TN ENANNANA RN AN AR N RN N RARR R AR AR RN RN TRINRR
(2) 007302 000004 TST‘Z SCOPE
(1 007304 012737 Q00100 001160 MOV #100,8TIMES ;:D0 100 ITERAT“NS
85 007312 005737 022134 TST WFAG CHECK IF "WFCHK'' FOUND AN MNCAG
3) 007316 001470 BEQ TST43 :;BR IT NO MNCAG FOUND
007320 012737 007332 001110 MOV #13 SLPERR :LOAD ERROR RETURN
007326 004737 017040 JSR PC, CLRCHT DO CONVERSION ON AG CHANNELS TO INIT. THE LOGIC

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

007332 112777 000013 172120 IS: move #13,8ADST1 ;LOAD MUX WITH MNCAG CHANNEL

007340 012737 000001 001124 MOV #1,$GDDAT :LOAD EXPECTED DATA

007346 017737 172154 001126 MOV aDRVDIR,$BDDAT ;READ TESTER INPUT REGISTER

007354 042737 177776 001126 8IC N#177776,%BDDAT ;MASK OFF OTHER BITS

007362 001001 BNE 2% ;BR IF BIT IS ON

007364 104010 ERROR 10 JUNEXPECTED "HOLD'® SENSED FROM M.U.T. (HANNEL 13

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

0C7366 012777 000170 172730 25. MoV #170,3aDRVDOR ;TELL TESTER TO HOLD

007374 042777 000160 172122 BIC #100. aDRVDOR :BY SETTING ALL THESE BITS aND CLEARING
:THE BIT FOR THE CHANNEL

007402 112777 000013 172050 movs #13,aADST1 ;RE-CLOCK 'QUAD HOLD BUFFER LATCH''
;IN THE MNCAG 'HOLD'' LOGIC

007410 005037 001124 CLR $GDDAT ;CLEAR EXPECTED VALUE

007414 017737 172106 001126 MOV aDRVDIR,$8DDAT ;READ TESTER

007422 042737 177776 001126 8IC 177776 ,38DDAT ;CLEAR OFF BITS

007430 001401 BEQ 3s :BR IF BIT IS OFf

007432 104010 ERROR 10 ;"HOLD'' FROM MNCAG FAILED TO SET CHANNEL 13

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

007434 105277 172016 38 INCB aSTREG ; CONVERT

007440 105777 172012 4%: TST8B dSTREG ;WAIT FOR READY

007444 100375 BPL 43

007446 017737 172054 001126 MOV aDRVD]IR,$BDDAT ;READ TESTER

007454 017700 172002 MOV @ADBUF F ,RO :READ 13/D BUFFER

007460 012737 000001 001124 MOV #1,$GDDAT ;LOAD EXPECTED

0076466 042737 177776 001124 BIC N177776,8GDDAT  :CLEAR OTHER BITS

007474 001001 BNE 5% .,BR IF BIT IS 0§

007476 104010 ERROR 10 MNCAG HOLD'® FAILED TO CLEAR FOR CHANNEL 13

007500 5%:

vavvvvaVVvvvvVVVVVVVVVVVVVVVVVV\’\:O\\'V
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10-JUL-81 14:3C T43

CVMNAC,

859
(3)
(3)
(2)
(1)

P11

007500
007502

007510

007516
007522
007526
007530
007534
007540
007546

007550
007552

007560

007566
007572
007576
007600
007604
007610
007616

000004
012737

012737

013700
004737
001002
004737
005237
022737
001363

000004
012737

012737

013700
004737
001002
004737
005237
022737
001383

000200

000010

017764
014146

014320

017764
006100

000200

000010

017764
014174

014534
017764
000100

001160

017764

017764

001160

017764

017764

MNCAG GAIN BITS LOGIC TESTS

B 2223222323332 23233223222232423222282332233f22R2adaRRRNARRRERRENEENENESE:E]

'irfsr &3 MNCAG GAIN BITS LOGIC TESTS
(X222222233333332323433232223223223233232232323324223232223232223238223222aR2RR0R2R8da0RR)]
78743:  SCOPE

MOV #200,8$TIMES ..D0 200 ITERATIONS
JNOW TO PROVE THAT THE MNCAG LOGIC IS WORKING CORRECTLY

: 18T, WRITE CHOO-77 WITH GAIN BITS = O1
: 2ND, WRITE CHXX WITH GAIN BITS = 0
; 3RD. READ CHXX AND CHECK GAIN BITS = 10
; 4TH. READ CHOO-77 EXCEPT CHXX AND CHECK GAIN STILL = O1
MOV #10, CHXX ;PRIME THE CHANNEL UNDER TEST TO 10
1%: MOV CHXX,RO ;sGET CHANNEL VALUE
JSR PC ., CHKAGC JCHECK IF THIS IS AN MNCAG CHANNEL
BNE 2% ;BR IF NOT
JSR P(C, CHKGAN JREAD-WRJTE TEST OF GAIN BITS
2%: INC CHXX ;UPDATE TESTED CHANNEL
(MP #100, CHXX ;TEST IF ALL CHANNELS HAVE BEEN RUN
BNE 1% ;BR IF NOT
::ttti*t**tttttt**t*t**tt**t*t*t*****t*tﬁ*tt**ttti*ttttttt*tttt't
;*TEST 44 MNCTP GAIN AND TC TYPE BITS LOGIC TESTS

R 222232323282 223 233322222333 28828308 08dR3ffRRRdiRtiaRisaRRARERRll )

TST44: SCOPE
MOV #200,8$TIMES ;.D0 200 ITERATIONS
;NOW TO PROVE THAT THE MNCTP_GAIN LOGIC IS WORKING CORRECTLY
1ST. WRITE CHOO-77 WITH GAIN BITS = 0001
ZND. WRITE CHXX WITH GAIN BITS = 1000,0100, OR 0010
3RD. READ CHXX AND CHECK GAIN = 1000,0100, OR 001C
4LTH. READ CHOO=-77 EXCEPT CHXX AND CHECK GAIN STILL - 0001

Be g B, W, 0,

MOV #10, CHXX ;PRIME TO CHANNEL 10 (8)
1%: MOV CHXX,RO sGET CHANNEL XX
JSR PC.CHKTCC ;CHECK IF THIS IS AN "TP'" (HANNEL
BNE 2% JBR IF NOT AN “'TP'' CHANNEL
JSR PC,CHKTCN JREAD-WRITE TEST OF GAIN BITS
2$: INC CHXX ;UPDATE TO NEXT CHANNEL
cmp #4100, CHXX JTEST IF ALL CHANNELS DONE

BNE 1% ;BR IF MORE CHANNELS

SEQ 0044
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L MNA-T MNGAD/MNCAM/MNCAG/MNCTP DIAGNOSTC MACY?1 30G(1063) 10-JUL-B1 14:41 PAGE 18

JMNAC P *0-JUL=-81 14:30 145 CHECK THAT ''CLOCK STARTS'' ON MNCAG CHANNELS DO NOT SET ERROR FLAG SEQ 0045
893 '-:tttttttttttttttttttttt'tttttttlltti!tttttt'.!‘iitlttttttttttttt
(%) ;*TEST 45 CHECK THAT "'CLOCK STARTS'® ON MNCAG CHANNELS DO NOT SET ERROR FLAG
(5) ;.-ttttttttttttttttttttt-ttt-ttttttttttttttttttttntttttttttttttttc
(2) 007620 000004 75$T45: SCOPE
(1) 007622 012737 000010 001160 MOV #10,$TIMES ;:DO 10 ITERATIONS
894 007630 005737 001604 TST KWAD “TEST IF MNCKW IS AVAILABLE
895 007634 001464 8EQ TST46 Y:BR IT NO MNCKW
ggg 007636 012737 000010 017764 MOV #10, CHXX *{0AD STARTING CHANNEL
898 007644 005077 171606 1$: CLR aSTREG :CLEAR A/D STATUS
899 007650 017700 171606 MOV aADBUFF ,RO *READ BUFFER
900 007656 013700 017764 MOV CHXX RO *LOAD CHANNEL NUMBER
901 007660 004737 014146 JSR PC. CHKAGC “TEST IF MNCAG CHANNEL
902 007664 001040 BNE 3$ *BR IF NOT MNCAG CHANNEL
903 007666 013701 001434 MOV BARFO,R1 -LOAD DELAY COUNTER
904 007672 012777 177760 171604 MOV #-20, aKWBPR :LOAD CLOCK PRESET
905 007700 012777 000040 171550 MOV #BITS,aSTREG  :ENABLE ''CLOCK STARTS''

906 007706 110077 171546 MOVB  RO,a@ADST? SSELECT MNCAG CHANNEL

907 007712 012777 000011 171562 MOV #i1,3KWCSR *START CLOCK

908 0C7720 005777 171532 2%: ST aSTREG STEST ERROR FLAG

909 007724 100405 BM] 4% ‘BR IF SET

910 007726 105777 171524 TSTB  @STREG STEST DONE FLAG

911 007732 100415 BM] 3% *BR IF SET

912 007734 005301 DEC R1 “DELAY

913 007736 001370 BNE 2$ :BR IF NOT DONE DELAY

914 007740 017737 171512 001126 4$%: MOV aSTREG,$BDDAT  :READ A/D STATUS

915 007746 005077 171530 CLR aKWCSR “ENSURE STOP CLOCK

916 007752 012737 000240 001124 MOV #2640, SGDDAT *LOAD EXPECTED

917 007760 110037 001125 MOVB  RO,$GDDAT+1 *LOAD CHANNEL NUMBER

G18 007764 104001 ERROR 1 ;CLOCK START ON MNCAG CHANNEL SET MNCAD ERROR FLAG
919 007766 017700 171470 3%: MOV aADBUFF RO ;READ A/D BUFF TO CLEAR A/D READY
920 007772 005237 017764 INC CHXX *UPDATE CHANNEL

921 007776 022737 000100 017764 CMP #1700, CHXX “TEST IF NOMORE CHANNELS

922 010004 001317 BNE 1% ;BR IF MORE TO TEST
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CVMNA=C MNCAD/MNCAM/MNCAG/MNCTP DIAGNOST]C MACY11 306(]063) 10-JUL=-81 14:41 PAGE 19

CVMNAL . P11 10-JUL~81 14:30 T46 CHECK THAT ''CLOCK STARTS'* ON MNCTP CHANNELS DO NOT SET ERROR FLAG
924 IR AR N R AN AN AR A TR AR AN NN AN RN A AR RCA NN AN E TR AR RN AW
(%) :«TEST 46 CHECK THAT °"'CLOCK STARTS'' ON MNCTP CHANNELS DO NOT SET ERROR FLAG
(%) ::ttttttttttltttttttttttttttttttttttttttttttttttttttttttttltttttt
(2) 010006 000004 IST46: SCOPE
(1) 010010 012737 000010 001160 MOV #10,8TIMES ;:D0 10 ITERATIONS
925 010016 005737 001604 TST KWAD JTEST IF MNCKW IS AVAILABLE
926 010022 001464 BEQ TST47 ::BR 1T NO MNCKW
ggg 010024 012737 000010 017764 MOV #10, CHXX ;LOAD STARTING CHANNEL
929 010032 005077 171420 1%: CtR @STREG JCLEAR A/D STATUS
930 010036 017700 171420 MOV SADBUFF RO ;READ BUFFER
931 010042 013700 017764 MOV CHXX,RO ;LOAD CHANNEL NUMBER
932 010046 004737 0146174 JSR PC,CHKTCC JTEST IF MNCTP (HANNEL
933 010052 001040 BNE 33 ;BR IF NOT MNCTP CHANNEL
934 010054 013701 001434 MOV BARFO0,R1 ;LOAD DELAY COUNTER
935 010060 012777 177760 171416 MOV #-20 ,aKWBPR JLOAD CLOCK PRESET
9% 010066 012777 000040 171362 MOV #BITg.ESTREG JENABLE ‘'CLOCK STARTS''
937 010074 110077 171360 MOVB RO,®ADST1 JSELECT MNCTP CHANNEL
938 010100 012777 000011 171374 MOV #i1,aKWCSR JSTART CLOCK
939 010106 005777 171344 2%: TST aSTREG ;TEST ERROR FLAG
960 010112 100405 8Mi 4% ;BR IF SET
91 010114 105777 171336 TSTB aSTREG ;TEST DONE FLAG
942 010120 100415 BM] 3% ;BR IF SET
943 010122 005301 DEC R1 :DELAY
944 010124 001370 BNE 2% ;BR IF NOT DONE DELAY
945 010126 017737 171326 001126 4%: MOV aSTREG, $BDDAT :READ A/D STATUS
946 010134 005077 171342 CLR akKWCSR JENSURE STOP CLOCK
947 0101460 012737 000240 001124 MOV #2640 ,3GDDAT sLOAD EXPECTED
948 010146 110037 001125 MOvVB RO, $GDDAT+1 ;LOAD CHANNEL NUMBER
949 010152 104001 ERROR 1 ;CLOCK START ON MNCTP CHANNEL SET MNCAD ERROR FLAG
950 010154 017700 171302 3%: MOV RADBUFF RO ;READ A/D BUFF TO CLEAR A/D READY
951 010160 005237 017764 INC CHXX JUPDATE CHANNEL
952 010164 022737 000100 Q17764 cMP #100, CHXX ;TEST IF NOMORE CHANNELS
ggz 010172 001317 BNE 1% sBR IF MORE TO TEST
955 IR AR AN AR R AR R AR R AR AR RN A AR RN AN A RN A AN AR AANN AN RS AR AR
3) J*TEST 47 END OF MNCAD, MNCAG AND MNCTP LOGIC TESTS
(%) IR AR AR AR A RN AR AR R AR AN AR R R AN R AR RAR A AR R AR AR RN AN RN AN RNy
(2) 010174 000004 TST47: SCOPE
(1Y 010176 012737 0000017 001160 MOV #1,8TIMES ;.D0 1 ITERATION
95¢ 010204 G00207 RTS PC

SEQ 0046
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CVMNAC P11 10-JUL~-81 14:30 WRAPAROUND ANALOG TEST SECTION
958 .SBTTL WRAPAROUND ANALOG TEST SECTION
959 010206 WRAP :
960 AR AN AN R A RN T A R AR AN A AR AN AN AR AN AT AN AT NN AN OO NS
(3) ;*TEST 50 TEST (CHO GROUND
(3 AN AN RN R AN AR AR AR AN AN AR AN AR AR A AR A AR AN CR RN RN RO AR RO TN
(2) 010206 012737 000050 001102 TST50: MOV #ETN, STSTNM
(1) 010214 012737 000010 001160 MOV #10,3TIMES ;:D0O 10 ITERATIONS
91 010222 012737 010206 001106 MOV #TSTS50,8LPADR  ;«SET UP LOOP ADDRESS
(2) 010230 012737 010206 001110 MOV #TSTS0,SLPERR  ;+SET UP ERROR LOOP ADDRESS
962 010236 004537 036332 JSR RS, CONVRT ;CONVERT 8 TIMES
963 010242 000000 0
964 010246 0046537 036462 JSR R5,COMPAR ; COMPARE RESULTS
965 010250 004000 4000 -NOMINAL
966 010252 037372 V12 ; TOLERANCE
967 010254 104004 ERROR 4 JERROR ON A/D CHANNEL
O68 IR RA R AR R R AR AR R AR AR R AN R A AR AR AN NN RN A AR N RAARA R A IR RN NRN AR
(3) J*TEST 51 TEST CH1 +4.5 VOLT
(3) AR R AR RN R AN AR AR AR RN AN AN AN N AR AR RN AN RN RN RN R AN,
(2) 010256 000004 TST51: SCOPE
(1) 010260 012737 000010 00160 MOV #10,STIMES ;:D0 10 ITERATIONS
969 010266 004537 036332 JSR RS, CONVRY ;CONVERT 8 TIMES
970 010272 000001 1 ; CHANNEL 1
971 010274 004537 036462 JSR R5, COMPAR ; COMPARE RESULTS
972 010300 007344 7344 :NOMINAL
973 010302 037400 v326 ; TOLERANCE
974 010304 104004 ERROR & ;ERROR ON A/D (HANNEL
974 IR AR AR AR A A AR A AR R AR AN A AN AR AR AN A AN AR EAR R AR RRANR AW
(3) s*TEST 52 TEST CHZ2 =4.5 VOLT
(%) DI AREAAR R AR A N AR AR A A AR AN A NN RN AR A A AN AR AN AR AR R R AR RA N AR &N
(2) 010306 000004 TST52: SCOPE
(1) 010310 012737 000010 001160 MOV #10,$TIMES ;.D0 10 ITERATIONS
976 010316 004537 036332 JSR R3, CONVRT :CONVERY 8 TIMES
977 010322 000002 2 s CHANNEL 2
978 010324 004537 036462 JSR R5,COMPAR ; COMPARE RESULTS
979 010330 000434 434 sNOMINAL
98C 010332 037400 v326 ; TOLERANCE
981 010334 104004 ERROR & ;ERROR ON A/D CHANNEL
987 IR RN RN A RN R R AR AR AN AR A AR A AR AR AN AR AN AR AN AR RA AR ARRRRARR AN AN
(3) s*TEST 53 TEST CHS GROUND (MNCAD-TA OR TESTER EXCEPT IF MNCAG)
(%) IR AR AN NN AR AR N A ANA R AT AT A AR AN AN RAANRA AR A RANRARRRAARR RN R AR RS
(2) 010336 000004 TST53: SCOPE
(1) 010340 012737 000010 001160 MoV #10,8TIMES :.D0 10 ITERATIONS
983 010346 005737 022134 TST WFAG ;TEST IF TESTING MNCAG'S
984 010352 001402 BEQ 1% ;BR _IF NOT
985 010354 000137 011530 JMP WRAPY :BYPASS MANY TESTS
986 010360 005737 001602 1%- TST WFTEST JRUNNING ON THE TESTER ?
987 010364 100403 B8MI 2% :BR IF YES
988 010366 105737 060163 1STR CHTABL +5 ;TEST IF TESTING CH4-7 ?
989 010372 100040 BPL WRAPX ;BYPASS SOME TESTS
990 010374 004537 036332 2%: JSR R5,CONVRT ;CONVERT 8 TIMES
991 010400 000005 5 s CHANNEL 5
992 010402 004537 036467 JSR R5 . COMPAR ; COMPARE RESULTS
993 0106406 004000 4000 s NOMINAL
994 010410 037372 V12 : TOLLERANCE
995 010412 104004 ERROR 4 ;ERROR ON A/D CHANNEL

SEQ 0047
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CVMNAC P11 10~JUL~-81 14:30 154 TEST (HG4 +2.6 VOLTS (MNCAD-TA OR TESTER) SEQ 0048
Q68 N AR AR AN AT A A NN AT E AR A AR AR EARARARA N RRAA AN RR NN OR TR ROy
(%) ;*TEST 54 TEST CH& +2.6 VOLTS (MNCAD-TA OR TESTER)

(3 A AALIAALAAARS AL ARttt il
(2) 010614 000004 TSTS54: SCOPE

(1) Q10416 012737 000010 001160 MOV #10,8TIMES ::D0 10 ITERATIONS

99 010426 004537 036332 JSR RS, CONVRT ;CONVERT 8 TIMES

1200 010430 000004 4 JCHANNCL 4

1001 010432 004537 036462 JSR RS, COMPAR . COMPARE RESULTS
1002 010436 006020 6020 JNOMINAL

1003 010440 037400 v326 : TOLLERANCE

1006 010442 104004 ERROR 4 JERROR ON A/D CHANNEL

1005 AR AR AR AR AR AN AN AR AR AN R AR AR AR A AR RN AR AT NN RN RN RO AN AN
(3) ;*TEST 55 TEST CH6 =2.2 VOLTS (MNCAD-TA OR TESTER)

(3 23 223222 t12222233 2222222221222 2232222 3332222222302 2 2 0]
(2) 010444 000004 TSTSS: SCOPE
(1) 010446 012737 000010 001160 MOV #10,$TIMES ;D00 10 ITERATIONS

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

1007 010460 000006 6 s CHANNEL 6

1008 010462 004537 036462 JSR R5,COMPAR ;COMPARE RESULTS

1009 010466 001760 1760 sNOMINAL

1010 010470 037400 v326 : TOLLERANCE

1011 010472 104004 ERROR & JERROR ON A/D CHANNEL

1012 010474 WRAPX :

1013 AR R AR AR R AR A A AR AR R A A RN R AR AN AR R AR AR AR AR AR RN AR AR AN AR AR,
(3) -«TEST 56 TEST VOLTAGE ON SINGLE-ENDED CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)
(3) R 322822322332 2222 222 2222222222220 23 2222222232222 2322220
(2) 0104746 000004 TST56 SCOPE
(1) 010476 012737 000010 001160 MOV #10,3TIMES ;:D0 10 ITERATIONS

1014 010504 012737 000056 001102 MOV #STN-1,8STSTNM  .SET UP TEST NUMBER

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

1016 010516 105712 1%: TST8B (R2) JTEST IF EXISTANT CHANNEL

1017 010520 001446 BEQ 1STS7 ;:BR ]F NO MORE CHANNLES

1018 010522 100043 BPL 43 JBR IF NOT TO TEST THIS CHANNEL

1019 010524 111237 023176 MOVB (R2) ,CHA JGET TYPE OF CHANNEL

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

1021 010536 022737 000001 023176 CMP #1,CHA JTEST IF A SINGLE ENDED (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 ;MAKE INDEX INTO EXPECTED VALUE TABLE

1027 010564 012337 010600 °%: MOV (R3)+,3% ;GET EXPECTED VALUE

1028 010570 004537 036340 JSR RS5.,CONVTC ;CONVERT 8 TIMES

1029 010574 004537 036462 JSR RS, COMPAR ; COMPARE RESULTS

1030 010600 005560 3s: 5560 ;VOLTAGE

1031 010602 037400 v326 s TOLLERANCE

1032 010604 104004 ERROR 4 :ERROR ON SINGLE ENDED A/D CHANNE L

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

1034 010614 001410 BEQ TST57 :;BR IF LAST

1035 010616 005237 001556 INC CHANL ;UPDATE CHANNEL NUMBER

1036 010622 005713 TST (R3) ;TEST IF END OF LIST

1037 010626 100357 BPL 2% BR 1F NOT

1038 010626 062702 000007 ADD 47 ,R2 ;UPDATE CHANNEL LOOKUP VALUE

1039 010632 105722 6%: 1STB (RS)+ BUMP CHANNEL POINTER

1060 010634 000730 BR 1% STEST NEXT CHANNEL
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TEST VOLTAGE ON DIFF

ERENTIAL CHANNELS (MNCAD-TA OR MN(AM-TA OR TESTER) SEQ 0049

IEX 2223223232231 23203232230234823233323832222223R32R0R222R2R2RRR2RRRZaRRDN)

TEST VOLTAGE ON DIFFERENTIAL CHANNELS (MNCAD-TA OR MNCAM-TA OR TESTER)

TeTEST 57

-:ttttttttttttttt*i*tttttttttl‘it*ttttltt'iﬁltttli.tilti...t.itttt

1S757:

1%:

5%
2$:

3%:

SCOPE
MOV

MOV
MoV
MOV
1578
BEQ
BPL
movB
BIC
CMP
BNE
MOV
SUB
MoV
MOV
BIT
BEQ
NEG
BIC
JSR
JSR
2220
v326
ERROR
TSTR
BR

#1,$TIMES ;D0 1 ITERATION
#CHTABL+10,R2  ;LOAD POINTER TO CHANNEL LIST
#1%,SLPADR 2SET UP LOOP ADDRESS
#1$ SLPERR :SET UP ERROR LOOP ADDRESS
(R2) JTEST IF EXISTANT CHANNEL
TST60 ;.BR IF NOT
$ :BR IF NOT TO TEST THE (HANNEL
(R2) ,CHA ;GET CHANNEL TYPE
#177700,CHA sMASK OFF OTHER BITS
#2,CHA ;TEST IF DIFFERENTIAL CHANNEL
3% ;BR IF NOT A DIFF. CHANNEL
R2,R3 : COPY R2
#CHTABL ,R3 ; CREATE CHANNEL NUMBER FROM OFFSET
R3, CHANL ;SAVE (CHANNEL NUMBER
#2220,2% sSET UP INITIAL EXPECTED VALUE -2.2 V
#BITO,R3 cTEST IF ODD OR EVEN CHANNEL
5% :BR IF EVEN CHANNEL
2% ;CONVERT EXPECTED VALUE
#170000,2% ;MASK OFF OTHER BITS
RS, CONVTC ;CONVERT B TIMES
RS, COMPAR sTEST RESULTS

s NOMINAL

: TOLLERANCE
4 ;ERROR ON A/D CHANNEL
(R2)+ ;BUMP THE CHANNEL POINTER
1% SRETEST
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CVMNAC P11 10~JUL-81 14:30 160 TEST VOLTAGES ON MNCTP CHANNELS (MNCTP-TA SWITCHES ‘DFF'" SEQ 0050
1070 NN AN RN AN AN AN AN RN AN AR AN R AN R AR AR AR RN AT A AR AR AN EAR T RN AN
(%) ;«TEST 60 TEST VOLTAGES ON MNCTP (HANNELS (MNCTP-TA SWITCHES 'OFF'")
(3) ;_-t-ttttttttttttttttttt-ttnttttwttttttttttttttttttttttttttttttttt
(2) 011000 000004 7S160: SCOPE
(1) 011002 012737 000001 001160 MOV #1,8TIMES 2:D0 1 ITERATION
1071 011010 005737 001176 TST $PASS “TEST IF FIRST PASS EXECUTION
1072 011014 001121 BNE TST61 “:BR IT NOT FIRST PASS
1073 011016 005737 001430 ST TPTA “TEST IF MNCTP-TA IS CONNECTED?
1074 011022 001516 BEQ TST61 “:BR IF NO MNCTP-TA
1075 011026 012737 011036 001110 MOV #1$ . SLPERR :LOAD ERROR RETURN ADDRESS
1076 011032 012702 060166 MOV #CHTARL+10,R2 :LOAD POINTER TO CHANNEL TYPE BUFFER
1077 011036 105712 1$: ISTB  (R2) “TEST IF EXISTANT CHANNEL
1078 011040 001507 . BEQ TST61 “:BR If NO MORE
1079 011042 100104 BPL (A 3 ;BR IF DONT TEST THIS CHANNEL
1080 011044 111237 023176 MOVB  (R2),CHA SGET CHANNEL TYPE
1081 011050 042737 177700 023176 BIC #177700, CHA “MASK OFF OTHER BITS
1082 011056 022737 000004 023176 CMP #4 , CHA STEST IF MNCTP CHANNEL
1083 011064 001073 BNE 4% ;BR IF NOT MNCTP CHANNEL
1084 011066 004737 017566 JSR PC.SRLOOP “TEST IF LOOPING ON THIS TEST FOR ANY REASON
1085 011072 000406 BR 10$ *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 0647151 TYPE ,CRWR “TELL OPERATOR TO DEPRESS ''CR'‘ WHEN READY
1089 011104 104412 ROL IN
1090 011106 005726 ST (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% SGET EXPECTED VALUE
1095 011132 012337 011224 MOV (R3)+.6% SGET ALLOWABLE SPREAD
1096 011136 013706 011222 MOV 2% R4 “GET GAIN BITS
1099 011142 006104 ROL R4 *MOVE LEFT
(1) 011144 006104 ROL R4 “MOVE LEFT
(1) 011146 006104 ROL R4 :MOVE LEFT
(1) 011150 006104 ROL R4 :MOVE LEFT
(1) 011152 006104 ROL R4 CMOVE LEFT
1100 011154 0462704 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 MOVEB  #77.3ADST1 *LOAD
1103 011172 110477 170262 _ MOVB  R4,aADST1 : GAIN AND TC
1104 011176 113777 001556 170254 MOVB  CHANL ,@ADST1 : TYPE
1105 011204 042737 170000 011222 BIC #170000,2% *MASK OFF GAIN INFORMATION
1106 011212 004537 036340 JSR RS, CONVTC “CONVERT 8 TIMES
1107 011216 004537 036462 JSR RS . COMPAR *COMPARE RESULTS
1108 011222 000000 2% : 0 SEXPFCTED VALUE
1109 011224 6$: 0 * TOLERANCE
1110 011226 104015 ERROR 15 :INCORRECT VALUE ON MNCTP (HANNEL
1111 011230 022737 000077 001556 3%: CMP #77 . CHANL TLAST CHANNEL
1112 011236 001410 BEQ TST61 1:BR IF END CHANNEL
1113 011240 005237 001556 INC CHANL “UPDATE CHANNEL
1114 0112446 005713 TST (R3) “TEST IS END OF TABLE
1115 011246 001327 BNE 5§ ‘BR IF YES .
116 011250 062702 000007 ADD #7 .R2 "UPDATE POINTER
1117 01125 105722 4$: TSTB (RO)+ ‘BUMP POINTER
1118 011256 000667 B8R 1%
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1120 AR AN AR R AR R RN R A AR AR A AN AR AR AN AN AR TN RN RO RORR OO R NRR
(3) S*TEST 61 MNCTP INTERCHANNEL SETTLING TEST (MNCTP-TA SWITCHES ‘DFF'")
(3) IR AN AR A AR AR A R AR R AN AR R AN AN AR R R AN AR RN T NN N N
(¢) 011260 000004 TST61: SCOPE
1) 011262 012737 000001 001160 MOV #1,STIMES ;.00 1 ITERATION
1121 011270 005737 001176 TST $PASS ;JTEST IF FIRST PASS
1122 011274 001115 BNE TST62 .:BR I NOT
1123 011276 005737 001430 TST TPTA ;TEST IF MNCTP~TA AVAILABLE
1126 011302 001512 BEQ TST62 .:BR IF NOT
1125 011304 000240 NOP
1126 011306 000240 NOP
1127 011310 000240 NOP
1128 011312 005037 011476 CLR 12% ;CLEAR A FLAG
1129 ;DETERMINE IF THE MNCTP CHANNELS ARE TO RUN THE SETTLING TEST
1130 011316 012737 060166 011474 1%: MOV #CHTABL+10,10% ;LOAD CHANNEL TYPE POINTER
1131 011324 013700 011474 2$: MOV 10$.R0 :GET CHANNEL POINTER
1132 011330 105710 TSTB (RO) ;TEST IF CHANNEL IS TO BE TESTED
1135 011332 001462 BEQ 43 :BR IF NONE EXISTS
1134 011334 100054 BPL 3% ;BR _IF DO NOT TEST IT
1135 011336 111037 001544 mMovs (RO) , CH1 ;GET CHANNEL TYPE
1136 011342 042737 177700 001544 BIC #177700, CH1 ;MASK OFF OTHER BITS
1137 011350 022737 000004 001544 CMP #4,CH1 TEST IF MNCTP TYPE
1138 011356 001043 BNE 3s ;B8R _IF NOT
1139 011360 005237 011476 INC 12% ;SET THE FLAG
1160 011364 004737 017566 JSR PC,SRLOOP ;TEST IF LOOPING ON THE TEST
1141 011370 000405 BR 11$
1142 011372 005737 001624 TST QUIET ;TEST QUIET FLAG
1143 011376 001002 BNE 1% ;BR IF QUIET MODE
1164 011400 104401 041343 TYPE .SETTPM sTELL OPERATOR WHAT'S RUNNING
1145 011404 010037 001544 11%: MoV RO, CH1 sLOAD CHANNEL #
1146 011410 162737 060156 001544 SuB #CHTABL , CH1 -REMOVE INDEX VALUE
11647 011416 022737 000074 001544 cMP w76 ,CH ;TEST IF THIS MNCTP STARTS ON CHANNEL 74
1148 011424 001425 BEQ 43 ;BYPASS SETTLING ON LAST MNCTP CHANNEL
1169 011426 062737 000003 001544 ADD #3,CH1 ;JAND ADJUST TO SETTLING TEST CHANNELS
1150 011434 013737 001544 001546 MOV CH1,CH2 H
1151 011442 005237 001546 INC CH2 : o
1152 011446 004537 014104 JSR R5.LDSETG :LOAD THE TP TYPE AND GAIN VALUE
1153 011452 011- on BYTE 11,11 ;TYPE 11 - 11
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 ;. N
1157 011472 000714 BR 2% 2 TRY NEXT CHANNEL
1158 011474 000000 10%: 0
1159 011476 000000 12%: 0
1160 011500 004737 017566 4%: JSR PC,SRLOOP ;TEST IF WE ARE LOOPING ON THIS TEST FOR ANY REASON
1161 011504 000417 BR TST62 ;:BR If YES, SO WE DONT KEEP TYPING THE TEXT STUFF
]162 011506 005737 011476 TST 12% ;TEST IF ANY MNCTP'S WERE TESTED
163 011512 001406 BEQ TST62 ;.BR IF NO MNCTP'S WERE SELECTED
1164 011514 104401 046011 TYPE , TPSWON ;TELL OPERATOR TO SET THE MNCTP-TA SWITCHES
1165 ;7O THE ON (CLOSED OR SHORTED) POSITION
1166 011520 104401 047151 TYPE ,CRWR ;TELL OPERATOR TO DEPRESS '‘(R'' WHEN READY
1167 011524 104412 RDLIN
1168 011526 005726 TST (SP)+ ;THROW IT AWAY!
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1170 011530 WRAPY :

11721 PN AR AN AN A AR AN AR AR TR AR N AR AR RN AN AR RN R RN RN RO A TR RN AN Oy
&) :=TEST 62 TEST VERNIER OFFSET DAC ON MNCAD CHO
(3) ;'-tttlttttttttttttttt*tttttttttttttttt*ttttttttttitttttttttttﬁttt
(2) 011530 7ST62: SCOPE
(1) 011532 012737 000001 001160 MOV # ,STIMES ;:D0 1 ITERAT]ION

1172 011540 012737 000062 001102 MOV H#STN~1_,$TSTNM :SET UP TEST NUMBER

1173 011546 005077 167710 CLR SADBUFF :SET VERNIER DAC = 0

1174 011552 005037 001556 CLR CHANL :SET UP TO CONVERT ON CHANNEL O

1175 011556 004537 036346 JSR RS, CONVCD ;CONV., CHO, DIRECT VERNIER DAC

1176 011562 013704 001540 MOV TEMP R4 :SAVE VALUE IN Ré

1177 011566 012777 000377 167666 1%: MOV #377.,aADBUFF :SET VERNIER DAC = 377

1178 011574 004537 036346 JSR RS5,CONVCD :CONVERT T

1179 011600 160437 (001540 SuUB R4, TEMP :TEMP=DIFF. BETWEEN VALUE & PREVIOUS

1180 011604 004537 036462 JSR RS, COMPAR ; COMPARE RESULTS

1181 011610 000005 5 .

1182 011612 037366 V2 :

1183 011614 104004 ERROR &

'| 184 :'-ttt*t*t**twt*ttttt*tttitttttﬁtttttt*tttttttttttttttt*tttttttttt
(3 ;«TEST 63 OFFSET ON MNCAD CHO

(3) R AR AN AR AR AN N AT A AR AAA AR AR A AAN AR AR RRAR AR R AN
(2) 011616 000004 TST63: SCOPE

(1) 011620 012737 000001 001160 MoV #1,8TIMES ::D0 1 ITERATION

1185 011626 005037 001556 CLR CHANL *LOAD CHANNEL

1186 011632 005037 001554 CLR DUMMY ;LOAD DUMMY

1187 011636 004737 015252 JSR PC,OFFSET :FIND OFFSET

1188 011642 0CS037 011756 CLR 77% JINIT THE PASSING FLAG

1189 011646 004537 036462 JSR RS, COMPAR ;IS RESULT WITHIN LIMITS?

1190 011652 000000 0

1191 011654 037374 V50D

1192 011656 000401 BR 108 ;ERROR RETURN

1193 011660 0004602 BR 11% *NOT AN ERROR

1194 011662 005137 011756 108 : CoM 77% SERROR RETURN - SET FAIL FLAG

1195 011666 005737 001624 11%: TST QUIET STEST IF QUIET MODE

1196 011672 001403 BEQ 1% ;BR IF NOT QUIET MODE

1197 011674 005737 011756 TST 77% ‘TEST IF ERROR

1198 011700 001431 BEQ TST64 “:BR IF NO FAILURE

1199 011702 104401 041374 TYPE LOFSET “TELL OPERATOR THE TEST

1200 011706 004737 055712 JSR PC,WHICHU SGET UNIT #

1201 011712 013746 001622 MOV UNITBD,-(SP) *PUSH IT FOR TYPE OUT

1202 011716 104403 TYPOS

1203 011720 001 000 .BYTE 1.0

1204 011722 104401 050631 TYPE JMOFSET :TYPE OFFSET="'

1205 Q11726 004737 015502 JSR PC,TOFF ;TYPE OFFSET VALUE

1206 011732 005737 011756 TST 77$ STEST IF FAILURE

1207 011736 001410 BEQ 28 *:BR IF NO ERROR

1208 011740 104401 047505 TYPE .ERMSG

1209 011744 004737 055704 JSR PC,WHICHV ;INDICATE BAD UNIT

1210 011750 005237 001112 INC $SERTTL ‘UPDATE ERROR COUNT

1211 011754 000403 B8R TSTé4 ©:GO TO NEXT TEST

1212 011756 000000 0 *NON-ZERO = FAILURE

1213 011760 104401 046620 TYPE ,OKMSG
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OFFSET ON THE MNCTP CHANNELS (MNCTP-TA SWITCHES "ON')

a2 2432223310230 0R00ddRiddddiasiisddd iRl iR R RRRRRR R

OFFSET ON THE MNCTP CHANNELS (MNCTP-TA SWITCHES 'ON'D

-:ttttttttttttit!ttt‘t*t*tttttlt't'ltt!tit‘*!ttitﬁtﬁ*ttttltttiltt

TRTEST 64
TST64:

1%: TSTB

s ¥ MOV

—
.
o A
—
2
(]
()

77%:
3s: 0
4%: 0

6%: T1STB

#1,STIMES
#1$, SLPERR
TPA3

1ST65

$PASS

TST65
#CHTABL+10,R2

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

63

R2. CHANL
#CHTABL , CHANL
R3

R&
TPOFFK(RG) ,38
TPOFFS(R4) .4$
#77 ,@ADST1
R3,3ADST1
CHANL , ADST1
R3, TPVAL

RO

#16. ,R1
aSTREG

aSTREG

RO
RO, TEMP
OF f SAV RO

R5 . COMPAR

15
#17,R3
6%

R3

#2 ,Ré&
2$

(R2)+
1%

::D0 1 ITERATION

;LOAD ERROR RETURN ADDRESS

JTEST iF MNCTP IS AT AMBIENT TEMP
::BR JF NOT AT AMBIENT

;TEST IF FIRST PASS

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

;;BR IF NO MORE

;BR IF DONT TEST THIS CHANNEL

sGET CHANNEL TYPE

sMASK OFF OTHER BITS

JTEST IF MNCTP CHANNEL

;BR IF NOT MN"TP CHANNEL

s COPY CHANNEL INDEX

sREMOVE 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 TC

*SAVE GAIN/TC TY

TYPE
PE IF AN ERROR IS DETECTED

:PRIME THE AVERAGE VALUE

;LOAD COUNTER

;START CONVERSION

:WAIT FOR READY
:UPDATE AVERAGE

sFIN]ISHED?
:BR IF NOT

‘ENSURE CLEAR '°C'* BIT

;MOVE RIGHT

;SAVE FOR LATER

sGET MNCAL OFFSET VALUE

JMOVE LEFT
;MOVE LEFT
;MOVE LEFT

; COMPARE RESULTS

JEXPECTED VALUE

; TOLERANCE

;MNCTP OFFSET VALUE OUT OF RANGE

;LAST GAIN/TYPE

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

;BUMP THE CHANNEL POINTER
;TRY NEXT CHANNEL

SEQ 0053
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10-JUL~81 14:30

(VMNAC . P11

1266

(%

(3)

(2) 012236

(1) 012240
1267 012246
1268 012252
1269 012254
1270 012262
1271 012266
1272 012272
1273 012276
1274 012300
1275 012304
1276 012306
1277 012312
1278 012316
1279 012320
1280 012324
1281 012326
1282 012330
1283 012334
1284 012340
1285 012342
1286 012344
1287 012346
1288 (012352
1289 012356
1290 012360
1291 012362
1292
1293

(3

(3)

(2) 012364
(1) 012366
1294 012374
1295 012400

1296

104004

000004
012737
005037
004737
000137

000001
007777

001400
047040
167164
167160

167156

167150
167144

167136

001540
036462

001540
036462

000001
001530
012410
013550

165 TEST RAMP RANGE ON MNCAD (H3 SEQ 0054

IS4 1123333303232 22024332342343232232222322322238232323¢8233RARRR22Z22R22R2RZSH2}

TRTEST 65 TEST RAMP RANGE ON MNCAD CH3

e 4283233323323 322033 20220230 20 f00Rdd 0 iRRRRRRtRdifRRRsaR Rl dl

T$T65: SCOPE

001160 MOV #1,8TIMES ::DO 1 ITERATION
MOV #7977 .R3 SINIT R3 VALUE
CLR R4 *AND R4
167174 MOV #1400,@STREG  ;SETUP FOR CH3

MOV #20000. ,R2 *SETUP FOR 20,000 CONVERSIONS

1$: INCB  @STREG

28 : TSTB  QSTREG
8PL 2%
CMP @ADBUFF , R4
BLE 3s
MOV SADBUFF , R4 sHIT A NEW HIGH

3%: cMP @ADBUFF . R3
B8GE 4%
MOV AADBUFF ,R3 ;HIT A NEW LOW

4$: DEC R2
BNE 1$
MOV R3, TEMP
JSR RS, COMPAR
o
ERROR 4 CRAMP DIDN'T REACH LOW END OF RANGE

MoV R4, TEMP
JSR R5.COMPAR
7777

Vo
ERROR 4 JRAMP DIDN'T REACH HIGH END OF RANGE

:'t**ttttt!titt*tttt**t*ttttﬁttﬁtttttt*ttt!ﬁttt*t*tt*t***tlttﬁt‘i

S*TEST 66 NOISE TEST, 1 EDGE (SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY)

a2 233332324333 3233233222220 0238408t 22300 0R 2 000200220020 220 4]

T5T66: SCOPE

001160 MOV A1,8TIMES ;:DO 1 ITERATION
CLR WIDE ;CLEAR FNTRY FLAG
JSR PC_NOITST ;RUN NOISE TEST
JMP NO1JMP SNEXT TEST
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CVMNAC.P1T 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 012610 005737 001624 NOITST: TS QUIET sTEST IF SHORT TYPEQUT MODE
1300 0124146 001012 BNE 13 :BR IF YES AND BYPASS SOME TYPEOUT
1301 012416 104401 041252 TYPE .NOIMSG
1302 012422 004737 055712 JSR PC,WHICHU ;DETERMINE UNIT #
1303 012426 013746 001622 MOV UNITBD,-(SP)
1304 012432 104403 TYPOS ;TELL OPER.
1305 012434 001 000 BYTE 1,0
1306 012436 104401 001165 TYPE JECRLF
1307 Q12442 005737 001530 1$: TST WIDE ;TEST IF MANUAL ENTRY
1308 012446 001010 BNE NOITS1 ;BR IF MANUAL
1309 012450 005037 001556 CLR CHANL ;INITLIZE TO CHAN O
1310 012454 005737 022132 TST WF AM :RUNNING MNCAM'S ON THE TESTER
1311 012460 001403 BEQ NOITST ;BR IF NCT
1312 012462 012737 000020 001556 MoV #20, CHANL 2 TESTING AM
1313 DETERM]NE IF CHANNEL IS TO BE TESTED
1314 012470 013700 001556 NOITS?1: CHANL ,RO ;LOAD RO
1315 012474 005737 001530 TST WIDE ;TEST ENTRY FLAG
1316 012500 001007 BNE 2% :BR IF MANUAL ENTRY
1317 012502 105760 060156 TST8B CHTABL(RO) ;TEST IF EXISTANT CHANNEL
1318 012506 001001 BNE 1$ :BR IF DONE
1319 012510 000207 RTS PC SEXIT
1320 012512 100402 18: BMI 2$ :BR IF OPER SAID TO TEST THIS CHANNEL
1321 012514 000137 013500 JMP UPCHAN
1322 012520 016037 060156 013544 P%: MOV CHTABL (RQ) ,CHANIS ;GET CHANNEL TYPE
1323 012526 042737 177700 013544 BIC #177700,CHANIS ;MASK OFF BITS
1324 012534 022737 000003 013544 cMP #3,CHANIS ;TEST 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 ;BR IF YES
1330 012552 104401 | 045346 TYPE . GANPS ;TELL OPER. THAT GAIN OF .5
1331 012556 112777 1000077 1€6674 118: movBe #77,aADST1 JESC.
1332 012564 112777 000000 166666 MOVB #0,3ADST1 ;LOAD GAIN BITS T0 O
1%%2 012572 113777 001556 166660 MOVB CHANL ,3ADST1 ;SELECT CHANNEL
1335 012600 004537 015010 JSR RS ,RMSPEK ;DO RMS NOISE TESTING
1336 012604 020 124 . .BYTE  16.,84. ;RMS VALUES
1337 012606 046551 .WORD  RMSNOI ;RMS MESSAGE TEXT POINTER
}%ég 012610 037650 VNRAGO JPOINTER TO TOLERANCE
1340 012612 004537 015010 JSR RS ,RMSPEK ;DO PEAK NOISE TESTING
1341 012616 o 143 BYTE  1.,99. ;PEAK VALUES
1342 012620 046565 WORD  PKNOI ;PEAK MESSAGE TEXT POINTER
}gzz 012622 037652 VNPAGO ;PCINTER TO TOLERANCE
1345 012624 005737 001624 TST QUIET ;TEST IF QUIET MODE
1346 012630 001002 BNE 12% :BR [F YES
1347 012632 1064401 045401 TYPE . GAN5P sTELL OPERATOR GAIN IS NOW 5.0
1348 012636 112777 000077 166614 12%: MOVB #77,3ADST1 :SELECT
1349 012644 112777 000001 166606 MOVB #01,aADST1 : GAIN
1350 012652 113777 001556 166600 MCVB CHANL , @ADST1 ; OF 5.
1351 012660 004537 015010 JSR RS ,RMSPEK ;DO RMS TESTING
1352 012664 020 124 BYTE 16.,84. JRMS VALUES
1353 012666 046551 .WORD  RMSNOI ;RMS MESSAGE TEXT POINTER

r___
|
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(VMNAC P11 10-JuL-81 14:30 T66 NOISE TEST, 1 EDGE (SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY) SEQ 0056
}%2? 012670 037654 VNRAG1 ;POINTER TO TOLERANCE

1356 012672 004537 015010 JSR R5.,RMSPEK ;DO PEAK NOISE TESTING

1357 012676 001 143 .BYTE 1.,99. sPEAK VALUES

1358 012700 046565 .WORD  PKNOI ;PEAK MESSAGE TEXT POINTER
;%28 012702 037656 VNPAG1 ;POINTER TO TOLERANCE

1361 012704 005737 001624 TST QUIET ;TEST IF QUIET MODE

1362 012710 001002 BNE 138 ;BR IF YES

1363 012712 104401 045434 TYPE . GANSD ;TELL OPERATOR GAIN IS NOW 50.
1364 012716 112777 000077 166534 13%: mMovB #77 ,8ADST1 s SELECT

1365 012726 112777 000002 166526 move #2,aADST1 ; GAIN

1366 012732 113777 001556 166520 MOVB CHANL ,a3ADST1 ; OF 50.

1367 012740 013737 037660 024170 MOV VRAGZA,AGCHRA  ;LOAD MSW OF RMS LIMIT

1368 012746 013737 037662 024172 MoV VRAGZ2B,AGCHRB  ;LOAD LSW OF RMS LIMIT

1369 012754 013737 037664 024322 MOV VPAG2A.AGCHPA  :LOAD MSW OF PEAK LIMIT

1370 012762 013737 037666 024324 MOV VPAGZB,AGCHPB  ;LOAD LSW OR PEAK LIMIT

}%;} 012770 004737 023202 JSR PC.PRI4A ;DO NOISE TESTING USING DIFFERENT METHOD
1373 012774 005737 001624 TST QUIET ;TEST IF QUIET MODE

137246 013000 001002 BNE 14% ;BR IF YES

1375 013002 104401 045470 TYPE .GANST ;TELL OPERATOR GAIN IS NOW 500
1376 013006 112777 000077 166444 14%: l0)7= 477 ,’ADST :SELECT

1377 013014 112777 000003 166436 MOVS A3 ,aADST1 ; GAIN

1378 013022 113777 001556 166430 MOvB CHANL , 3ADST1 OF 500

1379 013030 013737 037670 024170 MoV VRAG3A, AGCHRA LOAD MSW OF RMS LIMIT

1380 013036 013737 037672 024172 MOV VRAG3B,AGCHRB  ;LOAD LSW OF RMS LIMIT

1381 013044 013737 037674 024322 MOV VPAG3A.AGCHPA  :LOAD MSW OF PEAK LIMIT

1382 013052 013737 037676 024324 MOV VPAG3B,AGCHPB  ;LOAD LSW OF PEAK LIMIT

1383 013060 004737 023202 JSR PC.PRI4A :DO NOISE TESTING USING DIFFERENT METHOD
}%gg 013064 000137 013500 JMP UPCHAN ;CHECK NEXT CHANNEL

1386 013070 022737 000004 013544 4%: CMP #4,CHANIS ;IS THE CHANNEL A MNCTP?

1387 013076 001161 BNE 5% BR IF NOT

1388 ;CHANNEL IS A MNCTP

1339 013100 005737 001624 TST QUIET sTEST IF QUIET MODE

1390 013104 001002 BNE 15% ;BR IF YES

1391 013106 104401 045525 TYPE . TPGNOO ;TELL OPERATOR ‘'GAIN-TYPE'' - 0
1392 013112 112777 000077 16634C 15%: MOVB A77,aADST1 JESC.

1393 013120 112777 000000 166332 mMove #0,RADSTY ;LOAD GAIN AND TYPE TO O

13964 013126 113777 001556 166324 MOVB CHANL ,3ADST1 sSELECT CHANNEL

1395 013134 013737 037706 024170 MOV VRTPOA,AGCHRA  ;LOAD MSW OF RMS LIMIT

1396 013142 013737 037710 024172 MOV VRTPOB,AGCHRB  ;LOAD LSW OF RMS LIMIT

1397 013150 013737 037712 024322 MOV VPTPOA,AGCHPA  ;LOAD MSW OF PEAK LIMIT

1398 013156 013737 037714 024324 MOV VPTPOB,AGCHPB  ;LOAD LSW OF PEAK LIMIT

}283 013164 004737 023202 JSR PC.PRI4A ;DO NOISE TEST NOW

1401 013170 005737 001624 TST QUIET ;TEST IF QUIET MODE

1402 013174 001002 BNE 16% :BR IF YES

1403 013176 104401 045564 TYPE . TPGNO1 ;TELL OPERATOR '‘GAIN-TYPE'' ~ 1
1404 013202 112777 000077 166250 16$: MOVB #77 ,3ADST1 ISELECT

16405 013210 112777 000001 166242 MOVB #01,8ADST1 : GAIN AND TYPE

1406 013216 113777 001556 166234 MOvVB CHANL ,@ADST1 ;

1407 013224 013737 037716 024170 MOV VRTP1A,AGCHRA  ;LOAD MSW OF RMS LIMIT

1408 013232 013737 037720 024172 MOV VRTPI1B,AGCHRB  ;LOAD LSW OF RMS LIMIT

1409 013240 013737 037722 024322 MoV VPTP1A,AGCHPA  ;LOAD" MSW OF PEAK LIMIT
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uL-81
(SINGLE ENDED, MNCTP AND MNCAG CHANNELS ONLY)

14:41 PAGE 28-2

JLOAD LSW OF PEAK LIMIT
;DO NOISE TEST NOW

JTEST IF QUIET MODE

;BR IF YES

:TELL OPERATOR ''GAIN=TYPE'' = 10
JSELECT

H 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

;TEST IF QUIET MODE
;B8R IF YES
;TELL OPERATOR ''GAIN-TYPE'' = 11

;SELECT
. GAIN AND TYPE

;LOAD MSW OF RMS LIMIT

sLOAD LSW OF RMS LIMIT

;LOAD MSW OF PEAK LIMIT

;LOAD LSW OF PEAK LIMIT

;DO NOISE TESTING USING DIFFERENT METHOD
;CHECK NEXT CHANNEL

:DO RMS NOISE TESTING
;RMS 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

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

DIAGNOSTIC
166 NOISE TEST, 1 EDGE
024324 MOV VPTP1B,AG(HP8
JSR PC,PR]4A
TST QUIET
BNE 17%
TYPE ,TPGN10
166160 17%: MOVB #77,3ADST
166152 MOVB #10,8ADST1
166144 MOVB CHANL ,aADST1
024170 MOV VRTP2A ,AGCHRA
0264172 MOV VRTP2B,AGCHRB
024322 MOV VPTP2A ,AGCHPA
024324 MOV VPTPZR ,AGCHPB
JSR PC,PRIGA
TST QUIET
BNE 18%
TYPE , TPGN11
166070 18%: MOVB #77 .8ADST1
166062 MOvB #11,38ADST1
166054 MOvB CHANL ,@ADST1
024170 MOV VRTP3A ,AGCHRA
024172 MOV VRTP3B,AGCHRB
024322 MOV VRPTP3A,AGUHPA
024324 MOV VPTP3R ,AGCHPS
JSR PC.PRI4A
BR UPCHAN
;CHANNEL IS A MNCAD/MNCAM
5%: JSR RS ,RMSPEK
.BYTE 16.,84.
RMSNO]
VNR
JSR RS ,RMSPEK
.BYTE 1..99.
PKNOJ
VNP
TST QUIET
BNE UPCHAN
TYPE LSCRLF
UPCHAN: TST WIDE
BNE 3%
INC CHANL
001556 CMP #3, CHANL
BEQ 1%
001556 CMP #7,CHANL
BNE 2%
1%: INC CHANL
2%: JMP NOITS1
3%: RTS PC
(HANIS: O
TPVAL: O

<CHECK ENTRY FLAG
‘BR IF MANUAL ENTRY

"UPDATE CHANNEL NUMBER

:C??gNEL 2 (RAMP (HANNEL)?
TCHANNEL 7 (EDC INPUT CHANNEL)?

. .NO

"CHANNELS 3 AND 7 ARE SKIPED
:?giTCONTINUE TESTING

"CURRENT CHANNEL TYPE

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

SEQ 0057
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1466
1467
1468

(3)
3
é
1
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
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013550

IA
37
37
12
401
004737
013746
104403

001
104401
012737
012737
004737
005737
001410
012737
012737
004737

000461

0127
0057
0010
104

000001
001624

041302
055712
001622

000
001165
000001
000002
013662
022132

000024
000025
013662

001160

001544
001546

00154«
001546

166

NOIJMP:
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NOISE TEST, 1 EDGE

(SINGLE ENDED, MNCTP AND MNCAG (HANNEL S ONLY)

BEZ 222222800232 332222222R22 RRdaisRRRRRRlRiRRRiltttRREllRRRRRl S

SeTEST 67

A2 222 ZZZX2 284222 22dR220RRRd2dRiiiddRRRsiRitsRRRRRRRRRRESRRRRRsR A

TST67:

2%:

1%:

SCOPE
MOV
TST
BNE
TYPE
JSR
MOV
TYPOS
.BYTE
TYPE
MOV
MOV
JSR
TST
BEQ
MOV
MOV
JSR

BR

MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE

#1,3TIMES ;;D0 1 ITERATION
QUIET ;TEST IF QUIET MODE
2% :BR IF YES
. SETMSG :TYPE "'SFTTLING TEST''
PC.wWHICHU :DETERMINE THE UNIT #
UNITBD,=-(SP) JSAVE IT

JTYPE IT
1,0
,SCRLF
#1,CH1 ;LOAD INITIAL CHANNEL NUMBER
#2,CH2 ;
PC,SETTLE ;RUN TEST ON CH 1=2
WF AM ;RUNNING MNCAM ON TESTER ?
1¢ ;BR IF NOT
#24 ,CHI :GET MUX CHANNEL INCASE TeSTING MNCAM
#25,CH2 JGET NEXT CHANNEL
PC,SETTLE ;RUN TEST ON MNCAM (H 24=25
TST70 b

SEQ 0058



H §
/MNA-( MNCAD/MNCAM/MNCAG/MNCTP DIAGNOSTI( MACY11 30G(1063) 10-JUL-B1 14:41 PAGE 30

JMNAC P11 10-JUL =81 14:30 167 MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE SEQ 0059
1487 :SUBROUTINE TO DO THE SETTLING BETWEEN TWO CHANNELS

1488 013662 005037 014022 SETTLE: CLR 208 :CLEAR RETRY COUNT

1489 013666 005237 014022 1%: INC 20% : INCREMFNT COUNT

1490 013672 022737 000006 014022 CMP #6,208 ;1S COUNT = 6?

1491 013700 001444 BEQ 3% ::YES

1492 013702 013737 001546 001556 MOV CH2, CHANL

1493 013710 004537 036340 JSR RS,CONVT(C JGET ECGE VAL UES

16494 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% JERROR RECOVERY JUMP

1498 013732 004737 034002 JSR PC,SET1A ;MAKE IT .01 LSB

1499 013736 000753 BR 1% JERROR RECOVERY JUMP

1500 013740 005702 TST R2 :TEST RESULTS

1501 013742 100001 BPL 2%

1502 013744 005402 NEG R2 JMAKE IT POSITIVE

1503 013746 010204 2%: MOV RZ.R4

1504 013750 012737 000001 034130 MOV #1 ,EDGFLG

1505 Q13756 004737 033624 JSR PC,TYPSET ;TYPE SETTLING INFORMATION
1506 013762 023737 001546 001544 (MP CHZ2.,CH1 ;DONE?

1507 013770 103413 BLO 4% J2YES

1508 013772 013702 001544 MOV CH1,R2 ;SETTLE THE OTHER WAY

1509 013776 013737 001546 001544 MOV CHZ,CH

1510 014004 010237 001546 MOV R2,CH2

1511 014010 000724 BR SETTLE b

1512 014012 012702 000377 3%: MOV #255. ,R2 :SET SETTLING TO MAX ERROR
1513 014016 000753 BR 2% ¥

1514 014020 000207 4%: RTS PC JEXIT

1515 014022 000000 20%: 0
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CVMNAC . P11 10-JUL=-81 14:30 167 MNCAD INTERCHANNEL SETTLING TEST, 1 EDGE . SEQ 0060
1517
1518 :;ttttttttttttttttttlttttltttttttttttt‘tt!ttttttttttttttttitltttt
(3) ;*TEST 70 DIFFERENTIAL LINEARITY AND RELATIVE ACCURACY TEST (CHANNEL 3 ONLY AFTER
) IR AR AR AN A AN A AN R AN T RN AR RN AR AN AR AR R I AR R RN NIRRT AR SRR O AR
(2) 016026 4 1S170: SCOPE
(1) 014026 012737 000001 001160 MOV #1,$TIMES ;:DO 1 ITERATION
1519 014034 105737 060161 TST8 CHTABL +3 ;TESTING CHANNEL 3?
1520 014040 100014 BPL TST71 ::BR_IF NOT
1521 014042 022737 000001 001176 CMP #1,8PASS ;TEST IF THE SECOND PASS THRU THE PROGRAM
1522 014050 001010 BNE 18771 ;.BR IF NOT THE SECOND PASS
1523 014052 005737 001624 TST QUIET ;TEST IF QUIET MODE
1524 014056 001005 BNE TST71 ::BR IF YES
1529 014060 012737 000003 023176 MOV #3,(HA ;LOAD CHANNEL TO RUN ON
}gsg 014066 004737 034370 JSR PC.DIFLIN ;RUN DIF LIN AND REL ACC ON (CH 3
1528 AR RN AR AR AR A AR AR A A AR AR AR AR AR R A AN AR RN A RN RN AR AR NN RS
(3) ;*TEST 71 END OF WRAPAROUND ANALOG TESTS
(%) IR R AR AR AT N AR AN A A AR A AN A A AN A AR AN R AR AR RN AR RNA N RAR KRR AN R AN
(2) 014072 000004 IST71: SCOPE
(1) 014074 012737 000001 00" 60 MOV #1,$TIMES ::DO 1 ITERATION
}g%g 014102 000207 RTS PC JRETURN TO TEST SECTION
1531 ;SUBROUTINE TO LOAD THE "'GAIN OR TP TYPE'' VALUE INTO '‘CH1 AND (HZ''
1532 014104 112777 000077 165346 LDSETG: MOVB #77 ,aADST1 sSTART ESCAPE SEQUENCE
1533 014112 112577 165342 MOV (R5)+,3ADST] ;LOAD ''GAIN OR TYPE'’
1536 0164116 113777 001544 165334 Mov8 CH1,3ADST ;LOAD CHANNEL
1535 014124 112777 000077 165326 mMovB #77 ,3ADST ;START ESCAPE SEQUENCE
1536 014132 112577 165322 MOVR (R5)+,8ADST1 ;LOAD ‘'GAIN OR TYPE''
1537 014136 113777 001546 165314 MOov8 CH2,aADST1 :LOAD CHANNEL
1538 014144 000205 RTS RS JEXIT
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CVMNAC P11 10=-JUL-81 14:30 1 END OF WRAPAROUND ANALOG TESTS SEQ 0061
1540

. 154 ;SUBROUTINE TO CHECK IF CHANNEL IN RO IS AN "'AG'' CHANNEL
1562 014166 116037 060156 014172 (HKAGC: MOVB CHTABL (RO) ,10% GET CHANNEL TYPE
1543 014154 042737 177600 0146172 8IC #177600,10% ;CLEAR OFF BITS
1544 014162 122737 000003 014172 CMPB #3,108 JTEST IF MNCAG CHANNEL
1545 014170 000207 RTS PC JEXIT
156 014172 000000 10$: 0
1547 ;SUBROUTINE TO CHECK IF CHANNEL IN RO IS AN °‘'TP'' CHANNEL
1548 0141746 116037 06015€¢ 014220 (4KTCC: MOVB CHTABL(RO) ,108 ;GET CHANNEL TYPE
15649 014202 042737 177600 014220 BIC #177600,10% ;CLEAR OFF OTHER BITS
1550 014210 122737 000004 014220 CMPB #4,108 TEST IF MNCTP CHANNEL
1551 014216 000207 RTS PC JEXIT
1552 014220 000000 10%: 0
1553 ;SUBROUTINE TO LOAD A GAIN OF "'01'' INTO EACH CHANNEL 10-77
1554 014222 010146 LDO1CH: MOV R1,-(SP)
1555 014226 010246 mMov R2,~(SP)
1556 014226 013702 001460 MOV ADST1,R2 ;LOAD ADDRESS POINTER
1557 014232 012701 900010 MOV #10.R1 sLOAD INITIAL CHANNEL
1558 014236 112712 000077 1%: MOovB #77,(R2) :LOAD '"ESCAPE"’
1559 014242 112712 000001 mMovBe #1,(R2) ;LOAD GAIN = O1
1560 014246 110112 MovB R1, (R2) ;LOAD CHANNEL #
1561 014250 005201 INC R1 ;UPDATE CHANNEL #
1562 014252 022701 000100 (MpP #100.R? ;TEST IF LAST CHANNEL
1563 014256 001367 BNE 1$ :BR IF NOT LAST CHANNEL
1564 014260 012602 MOV (SP)+,R2
1565 014262 012601 MOV (SP)+ ,R1
%229 014264 000207 RTS PC JEXIT
1568 ;. SUBROUTINE FOR LOGIC TESTS
1569 014266 013777 001124 165162 TESTIT: MOV $GDDAT ,aSTREG  ;LOAD EXPECTED DATA INTO REGISTER
1570 014276 017737 165156 001126 TEST: MOV @STREG, $BDDAT  ;READ ACTUAL REGISTER
1571 014302 023737 001124 001126 Cmp $GDDAT,$8DDAT  ;COMPARE RESULTS
1572 014310 001002 BNE RETERR JRETURN EXIT
1573 014312 062716 000002 ADD #e,(SP) ;CORRECT EXIT BUMPS ENTRY BY 2
1574 016316 000002 RETERR: RT! JEXIT
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171 END OF WRAPAROUND ANALOG TESTS

;SUBROUTINE TO DO THE LOADING AND READING OF GAIN INFO

LOAD CHANNEL 10-77 WITH GAIN = O1

WRITE CHANNEL X GAIN TO = 10

READ CHANNEL X GAIN AND EXPECT = 10

READ CHANNEL 10-77 EXCEPT CH XX AND NON-PREAMP (HS.

:LOAD GAIN BITS 10 01
;LOAD ERROR RETURN ADDRESS

;LOAD "ESC"’
;LOAD GAIN = 10
sLOAD CHANNEL XX

JREAD CHANNEL IN RO
;LOAD EXPECTED

COMPARE TO EXPECTED

:.BR _IF SAME

:SAVE CHANNEL INFO

:GAIN ON CHANNEL FAILED TO LOAD

;PRIME THE CHANNEL #

;LOAD ERROR RETURN ADDRESS
;LOAD EXPECTED VALUE

;TEST IF RO = CHXX

sBR IF SAME

:BR IF NOT "AG'' CHANNEL

*READ CHANNEL IN RO STATUS

: COMPARE

S:BR IF SAME

:SAVE BAD CHANNEL INFO

:CHANNEL GAIN BITS CHANGED IN ERROR
*UPDATE CHANNEL

“TEST IF MORE CHANNELS

:BR IF NONE

: 18T

; 2ND.

: 3RD.

: LTH.

:DO 1ST STEP

CHKGAN: JSR PC,LDO1CH
MOV #1%,8LPERR

:DO 2ND STEP

1%: MOVB #77 ,’3ADST?
MOvB #2.,3ADST1
MOVB RO,aADST1

:DO 3RD STEP
JSR PC ,RDCHXY
MOV #20000,$GDDAT
CMP $GDDAT ,$BDDAT
BEQ 28
MOV RO, CHANL
ERROR 12

;NOW DO 4TH STEP

2%: MOV #10,.R0O
MOV #38 ,SLPERR
MOV #10000, SGDDAT

3s: CMP RO, CHXX
BEQ 43

;TEST IF RO CHANNEL IS AN "“AG'' CHANNEL

JSR PC, CHKAGC
BNE 4%
JSR PC ,RDCHXY
cMP $GDDAT , $BDDAT
BEQ 4%
MOV RO, CHANL
ERROR 12

4L%: INC RO
(MpP #100,R0
BNE 3s
RTS PC

JEXIT

sSUBROUTINE TO CONVERT CHANNEL IN RO
:RETURN STATUS IN $BDDAT

RDCHXY: MOVB
BISB
INCB

1%: TSTB
BPL
MOV
BIC
RTS

RO,@ADST]
#BIT3,aSTREG
aSTREG

?ETREG
®ADBUF F , $BDDAT
147777 ,8BDDAT
PC

;LOAD MUX REG.
;ENABLE STATUS INFO.
;START CONVERSION
;WAIT FOR DONE

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

SEQ 0062
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CVMNAC . P11 10~JUL-81 14:30 171 END OF WRAPAROUND ANALOG TESTS SEQ 0063
1629 -SUBROUTINE TO DO THE LOADING AND READING OF GAIN INFO
1630 : 1ST.  LOAD CHANNEL 0-77 WITH GAIN = 0001
1631 ; ZND. WRITE CHANNEL X GAIN TO = 0010, 0100, OR 1000
1632 : 3RD. READ CHANNEL X GAIN AND EXPECT = 0010, 0100 OR 1000
}2§2 : LTH.  READ CHANNEL 0-77 EXCEPT CH XX AND NON-MNCTP CHS.
1635 :DO 1ST STEP
1636 0165346 012737 000002 017770 C(HKTCN: MOV #2.6LDO :PRIME GAIN LOADING BIT ON CHXX
1637 014542 012737 020000 017772 MOV #20000,GLD1 *PRIME GAIN READ BACK EXPECTED VALUE
1638 014550 004737 014222 1%: JSR PC,LDOICH *LOAD GAIN BITS TO 01
1639 014554 013700 017764 MOV CHXX,RO “GET CHANNEL #
1640 014560 012737 014566 001110 MOV #20$ . SLPERR *LOAD ERROR RETURN
1641 ;DO 2ND STEP
1662 014566 112777 000077 164664 208:  MOVB  #77,3ADSTI ;LOAD "ESC"’
1643 014574 113777 017770 164656 MOVB  GLDO,aADST1 *LOAD GAIN = 1000, 0100, OR 0010
1644 014602 110077 164652 MOVB  RO.3ADST1 “LOAD 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 014620 023737 001124 001726 CMP $GDDAT, $BDDAT - COMPARE TO EXPECTED
1649 014626 001403 BEQ 2$ P:BR IF SAME
1650 014630 010037 001556 MOV RO, CHANL *SAVE CHANNEL INFO
1651 014634 10464013 ERROR 13 :GAIN ON CHANNEL FAILED TO LCAD
1652 SNOW DO 4TH STEP
1653 014636 012700 000010 5% : MOV #10.R0 :PRIME THE CHANNEL #
1654 014642 012737 014656 001110 MOV #3$ . SLPERR *LOAD ERROR RETURN
1655 014650 012737 010000 001124 MOV #10000,$GDDAT  -LOAD EXPECTED VALUE
1656 014656 020037 017764 3$: CMP RO, CHXX “TEST IF RO = CHXX
1657 014662 001414 8EQ 4 ‘BR IF SAME
1658 STEST IF RO CHANNEL IS AN 'TP'* CHANNEL
1659 014664 004737 014174 JSR PC.CHKTCC
1660 014670 001011 BNE 4$ :BR IF NOT '"TP"' CHANNEL
1661 0164672 004737 014746 JSR PC,RDTCXY *READ CHANNEL IN RO STATUS
1662 014676 023737 001124 001126 CMP $GODAT,$BDDAT  ; COMPARE
1663 014704 001403 BEQ 4$ -: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 *UPDATE CHANNEL
1667 014716 022700 000100 cMP #100,R0 “TEST IF MORE CHANNELS
1668 014722 001355 BNE 3s ‘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 CMP #20,6LDO “TEST IF DONE ALL BITS
1672 014742 001302 BNE 1% “BR IF NOT FINISHED ALL BITS
1673 014744 000207 RTS PC CEXIT
1674 :SUBROUTINE TO CONVERT CHANNEL IN RO
1675 "RETURN MNCTP STATUS IN $BDDAT
1676 014746 110077 164506 RDTCXY: MOVB  RO,aADST1 :LOAD MUX
1677 014752 152777 000010 164476 BISB  #BIT3.aSTREG  -ENABLE STATUS BITS
1678 014760 105277 164472 INCB  @STREG *CONVERT
1679 014764 105777 164466 1%: TSTB  @STREG “WAIT FOR READY
1680 014770 100375 BPL 18
1681 014772 017737 164464 001126 MOV SADBUFF ,$BDDAT  ;READ STATUS
1682 015000 042737 007777 001126 BIC #7777,$8DDAT  :MASK OFF A/D BITS

1683 015006 000207 RTS PC JEXIT
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CVMNAC. P11 10-JuL-81 14:30 171 END OF WRAPAROUND ANALOG TESTS SEQ 0064
1685
1686 ;SUBROUTINE TO DO THE RMS AND PEAK NOISE TESTING
1687 015010 112537 015102 RMSPEK: MOVB (R5)+,60% ;GET 1 POINT
1688 015014 112537 015122 MOvB (R5)+,61% :GET 2 POINT
1689 015020 012537 015166 MOV (R5)+,62% ;GET TEXT POINTER
1690 015026 013537 015244 MOV d(RS)+,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% ; 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 (HANNEL
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 R5,SARSUB ;D0 SAR RCUTINE AT 16%
1700 015102 000020 60%: 16.
1701 015104 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 84%
1704 015122 000124 61%: B4,
1705 015124 004737 015336 JSR PC,TSTDAC ;CHECK VERNIER DAC SETTING
1706 015130 163737 001570 015246 SuB DAC.64$ s SUBTRACT RESULT FROM RMS
1707 015136 012737 000001 034130 MoV #1,EDGFLG
1708 015144 005737 001624 7ST QUIET sTEST IF QUIET MODE
1709 015150 001405 BEQ pd 3 :BR IF NOT
1710 015152 023737 015246 015244 CMP 64%,63% 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
1714 015166 046551 62%: RMSNO! ;TEXT POINTER
1715 015170 013702 015246 ~ MOV 648 R2
1716 0151746 004737 036274 JSR PC,TYPRP .TYPE RMS VALUES
1717 015200 023737 015246 015244 CMP 64%,63% sWITHIN LIMITS?
1718 015206 003007 BGT 4% ;NO
1719 015210 104401 046620 TYPE , OKMSG
1720 015214 000412 BR 5% i
1721 015216 012737 000377 015246 3%: MOV #255.,64% sSET RMS TO MAX ERROR
1722 015224 000757 8R 2% ;s
1723 015226 104401 047505 4%: TYPE .ERMSG
1724 015232 004737 055704 JSR PC,WHICHY ;INDICATE BAD UNIT
1725 015236 005237 001112 INC $ERTTL ;UPDATE ERROR TOTAL
1726 015242 000205 5%: RTS R5 JEXIT
1727 015244 000000 63%: 0
1728 015246 000000 64%: 0
1729 015250 000000 65%: 0
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CVMNAC.PT 10-JUL-81 14:30 171 END OF WRAPAROUND ANALOG TESTS SEQ 0065
7
1
};%2 :SUBROUTINE TO FIND THE S0-50 EDGE OF THE INPUT SIGANL
1735 015252 012737 004001 001574 OFFSET: MOV #4001 ,EDGE :4000,4001 EDGE
173 015260 004537 034170 JSR RS, SARSUB
1737 015264 000062 50.
1738 015266 013737 001570 0C1540 MOV DAC, TEMP
1739 015274 012737 004000 001574 MOV #4000, EDGE :3777.,4000 EDGE
17640 015302 004537 034170 JSR R5.SARSUB
1741 015306 000062 50.
17642 015310 063737 001570 001540 ADD DAC,TEMP
17643 015316 162737 000400 0015°0 SUB #6400, TEMP
1764 015324 013737 001540 015334 MOV TEMP, OF F SAV ;SAVE THE ANSWER
1745 015332 000207 RTS PC
1746 01533 000000 OFFSAV: 0 ,
1747
1748
1749 : ROUTINE TO TEST DAC SETTING.-FROM SARSUR
1750 : JUMPS TO ADDRESS IN ERRADR’ IF DAC SETTING IS EITHER O OR 377
1751 : OTHERWISE RETURNS TO CALL*™1
1752 015336 005737 001570 TSTDAC: TST DAC ;ISDAC =0 7
1753 015342 001405 8EQ 1% ;o YES
1754 015344 022737 000377 001570 CMP #377 DAL :1S DAC = 377 ?
1755 015352 001401 BEQ 18 ::YES
1756 015354 000207 RTS PC
1757 015356 005726 - 1%: TST (SP)+ :POP CALL OFF STACK
1758 015360 000137 JMP a(PC)+ :JUMP TO ADDRESS IN ERRADR
;;28 015362 000000 ERRADR: 0
1761 :SUBROUTINE TO HANDLE THE SINGLE ENDED-DIFFERENTIAL LOGIC TESTS
1762 015364 012537 015500 TSTSDF : MOV (R5)+,10% ;GET 1ST ARGUMENT
1763 015370 005737 001602 TST WFTEST :USING THE TESTER ?
1764 015374 100014 BPL 1% :BR IF NOT
1765 015376 005737 015500 TST 108 :TEST THE 1ST ARG.
1766 015402 001004 BNE 23% :BR IF NON ZERO
1767 015404 000005 RESET :CLEAR THE BIT BY A BUS INIT
1768 015406 000240 NOP
1269 015410 000240 NOP
1770 015412 000403 BR 24%
1771 015414 052777 000200 164102 23%: BIS #B1T7.,aDRVDOR JSET THE BIT
1772 015422 004737 022144 24$: JSR PC,STALL ;ALLOW RELAY TO CHANGE
1773 015426 012537 001124 1%: MOV (R5)+,8GDDAT :GET 2ND ARG. <EXPECTED DATA>
1774 015432 012577 164020 MOV (R5)+,aSTREG :GET 3RD ARG. <CHANNEL TO USE>
1775 015436 105277 164014 INCB aSTREG :START CONVERSION
1776 015442 105777 164010 2%: 1STR aSTREG :WAIT FOR DONE
1777 015446 100375 BPL 2% ;
1778 015450 017737 164006 001126 MOV AADBUFF ,$BDDAT  ;READ RESULT
1779 015456 042737 157777 001126 BIC #157777 ,$8DDAT :MASK OFF OTHER BITS
1780 015464 023737 001124 001126 cMP $GDDAT,$8DDAT  : COMPARE .
1781 015472 001601 BEQ s ::BR IF SAME
1782 015474 104001 ERROR 1 INCORRECT VALUE TO SINGLE ENDED-DIFFERENTIAL MODE
1783 015476 000205 3s: RTS RS SEXIT
1784 015500 000000 10%: 0
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013702
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163346
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TOFF :

1%:

MACY11 30G(1063)
END OF WRAPAROUND ANALOG TESTS

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

MOV
8M]
TYPE

TYPDC

TYPE
RTS

18
POSITV

,MLSB
PC

B 6
10-JUL-81 14:41 PAGE 37
¢.1S THE NUMBER POSITIVE?

sTYPE ASCIZ STRING

;SUBROUTINE TOD WAIT FOR OPERATOR'S ‘RETURN'' THEN CHECK TOLERANCES

TCHK:

L%

5%:
6%:

DEC
BNE
MOV
TYPE
BR
TYPE
CLR
CLR
TST8B
8Ml]
INC
BNE
B8R
TST
MoV
JSR
0
v10
BR
ADD
ADD
RTS

R3

1%
#5,R3
 SCRLF
2%
.SPACE
DELAY
a$TkKS
a$TKS
4%
DELAY
33

63

a$TKA
#100,38$TKS
RS, COMPAR

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

;DECREMENT COUNT

"RESET COUNT
“TYPE A CARRIAGE RETURN AND { INE FEED

“TYPE FOUR (4) SPACES
“CLEAR DELAY

‘CLEAR INTERRUPT ENABLE
;1§E§EVBOARD FLAG SET?
"1s DELAY ZERO?

*CLEAR FLAG

"SET INTERRUPT ENABLE
“TEST LAST CONVERSION
: TOLERANCE .10 LSB

"BUMP RETURN ADDRESS
"BUMP RETURN ADDRESS 2 WORDS

SEQ 0066
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015632
015636

015702

015704
015710
015712
015714
015720
015724
015730
015734
015740
015742
015744
015750
015754

015756
015762
015766
015770
015772
015776
016002
016006
016014
016020
016022
016030
016036
016042

10-JUL~-81 14:30

o

4401

- OO0
RROR
[V 1,9 ]
£ 8NN
O WIN—
(A% B BN RN W

n)—

600
027

&
—_—y

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

046631

001556
001556
046717

000117
000107
001164

047112

047010
000005
015252
015502
015524

001674
047505

047211
047151

047255
047024
000005
007777
034170

001570
007776
034170

001570
000400
015502
015524

001674
047505

001554

001574

001540
001574

001540
001540

MACY11 30G(1063)

MNCAD CALIBRATION SECTION
.SBTTL MNCAD CALIBRATION SECTION

C 6
10-JUL=-81 14:41 PAGE 38

ASK FOR CHANNEL

;READ CHANNEL NUMBER
;STORE CHANNEL NUMBER
;LOAD DUMMY

;SELECT OFFSET OR GAIN ADJUST
;GET TLST

;MOVE POINTER TO RO

JIS IT 'O

;.YES, GO TC ADJUST OFFSET
IS IT ''6'%

;.YES, GO TO ADJUST GAIN
:TYPE '

L

;SUBROUTINE TO CHECK OFFSET ADJUSTMENT VALUES

s GROUND CHANNEL

;WAIT FOR CR

;POP 1 WORD OFF STACK
;ADJUST MESSAGE

sSET _UP COUNT

;TEST AND TYPE OFFSET ERROR
;TYPE OFFSET

“CHECK FOR A CHARACTER AND DELAY
“INOT WITHIN TOLLERANCE, TRY AGAIN

:TELL OPER. 'ERROR"’

JINPUT +5.115 VOLTS ON CHANNEL

;WAIT FOR (R

;POP 1 WORD OFF STACK
;ADJUST MESSAGE

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

;LOOK FOR 7776,7777 EDGE

; SAVF DAC
;LOOK FOR 7775.7776 EDGE

;ADD RESULTS
JOFFSET RESULT
:TYPE GAIN

{CHECK FOR CHARACTER AND DELAY
*NOT WITHIN TOLLERANCE. TRY AGAIN

;TELL OPER. 'ERROR'

BEGINC: TYPE . CCHAN
RDOCT
MOV (SP) +,CHANL
MOV CHANL , DUMMY
TYPE .SEL
RDLIN
MOV (SP)+,R0
CMPB (RO) ,#'0
BEQ A JOFF
CMPB (RO) ,#'G
BEQ AJGAIN
TYPE LSQUES
BR 1%

AJOFF: TYPE .JGND
RDLIN
TST (SP)+

1%: TYPE JXADJ
MOV #5,R3

2$: JSR PC,OFFSET
JSR PC.TOFF
JSR PC,TCHK
BR 2%
BR 3s
JMP BEGZ

3s: TYPE LERMSG
BR 1%

:SUBROUTINE TO CHECK THE GAIN ADJUSTMENT

AJGAIN: TYPE LIVOLT
TYPE ,CRWR
RDLIN
TST (SP)+

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

2%: MOV #7777 ,EDGE
ggR RS, SARSUB
MOV DAC, TEMP
MOV #7776 ,EDGE
ggR R5,SARSUB
ADD DAC, TEMP
SuB #6400, TEMP
JSR PC,TOFF
JSR PC,TCHK
BR 2$
BR 3s
JMP BEGZ

3% TYPE LERMSG
8R 1%

SEQ 0067
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SWITCH GAIN MANUAL INTERVENTION TEST

SWITCH GAIN MANUAL INTERVENTION TEST

CVMNAC . P11 10-JuUL-81 1

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 016144 106401 045232 TYPE
1885 016150 012737 040000 001124 MOV
1886 016156 104417 TESTID
1887 0161 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 001724 MOV
1896 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 016254 104011 ERROR
1905 016256 104401 044652 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 016314 104401 046423 TYPE
;g}g 016320 000137 001674 JMP
1917 016324 104401 047151 TPRMP: TYPE
1918 016330 104412 RDL IN
1919 016332