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. DRILLING

gEco *

0-18 FROM
0-19  FROM
WIRE ADDS SIDE "2 (AS SHOWN)

0-20 FROM TOP OF R93 TO R97(1)
0-21 FROM TOP OF R88 TO R97(2)
0-22 FROM BOTTOM OF R34 TO J1UI€)

REWORK INSTRUCTIONS
FIRST RELEASE

ETCH CUTS,SIDE " (AS SHOWN)
0-1 AT TOP OF CII
-2,0-3 AT BOTH SIDES OF E22(I5)
-4,0-6 AT BOTH SIDES OF PTH BELOW E411(6)
0-6 AT TOP OF R88
07 AT TOP OF R34
ETCH cu’rs, scos 2 (AS SHOWN)
08 AT E64(7)

0-9 AT TOP OF R93

00 ON ETCH RUNNING FROM R93 TO R97(2)

O-1i A7 JOP OF R34

gga AT BOTTOM OF R34

-25 AT PTH BELQW E4l(6)

WIRE ADDS, SIDE1 (AS SHOWN)

0-12 FROM E42(9) TO PTH TO THE RIGHT OF RS

0-13 FROM E39(6) TO PTH BELOW AND TO THE
RIGHT OF R9

0-14 FROM TOP OF DI TO PTH AT CIl

0-15 FROM E59(4) TO E59(9i

0-16 LIFT PIN E22(15), AND HADD WIRE FROM E22(15)
TO BOTTOM OF Ra2

0-17 FROM E22(15) TO aonou OF €80

ggzm TQ _TOP O

R34
TTOM OF ‘R34 TO Jie)

0-23 DRILL OUT E22(I5) (REF A-SP—7665I69~0 0)

COMPONENT ADDS SIDE ¥ 1 (AS SHOWN)

ADD DIODE (MCLI304) D39 IN LOCATION
£65 BETWEEN PINS 10 AND 1. INSERT
CATHODE IN PIN 1O HOLE AND ANODE
LEAD IN OUTER:HOLE ATTACHED TC
PIN |1,

|-2 ADD TAPE (ITEM 123) TO BOTTOM OF
Q4, PLACE TAPE ON PART NOT ON THE
BOARD.

WIRE ADDS SIDE*I (AS SHOWN)

-3 FROM TOP R26 TO E33 PIN 3

1-4 FRCM TP14 TO ANODE END OF D39

-5 FROM CATHODE END OF D39 TO
E60 PIN 4
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ENGINEERING SPECIFICATION BEEEE  CONTINU 10N SHEET

TITLE MNCAD INSTALLATION/ACCEPTANCE PROCEDURE

s
£

1.0 GENERAL
1.1 SCOPE

This document describes the procedures for the i stallation
and field acceptance of the MNCAD (A/D converter option for
the MINC-11 System. This procedure will be used for in-house
FA&T, field add-on and new system installation, nd pericdic
verification testing.

1.2 EQUIPMENT

MINC-11 System

MNCAD-TA Test Module (Optional)
7014153-0-0 I/0 Connector

Reference Precision Voltage Source

1.3 DOCUMENTATION

DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASSACHUSETTS
ENGINEERING SPECIFICATION DATE _7/10/78
TITLE MNCAD INSTALLATION/ACCEPTANCE PROCEDURE
REVISIONS
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2.0 INSTALLATION

2.1 ADDRESS & VECTOR

The DONE interrupt vector and CSR address are selected through
two switch packs mounted on the PC board and accessable
through the right cover.

The DONE interrupt vector is set on the eight switch pack
(ref. figure 2.1). An OFF switch is decoded as "0" and an ON
switch is decoded as "1". The ERKOR interrupt vector is
always 4 octal higher than the DONE vector.

DONE vector:
Octal Vector = XYO

ERROR vector:
Octal vector = XYO0+4

The CSR address is set on the ten switch pack. The DBR
address is always 2 octal higher than the CSR address.

CSR address:

Octal address = 17WXYZ,
where Z = 0 or 4 octal

DBR address:

Octal address = 17WXYZ2+2,
Where Z = 0 or 4 octal

Select and set the DONE vector anda CSR address.

The default address is 171000 and vector is 400.

VECTOR ADDRESS

BA0BBREH 1 dHBAHHEHRE
Cefere] Jum s (1] os era o]

——\ /\ A\
Y X z Y X W

FIGURE 2.1 - VECTOR AND ADDRESS SWITCH PACKS
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ORA 108

MD-11-DVMNA MNCAD Diagnostic Program
D-CS-A013-0-1 Circuit Schematics
AA-D572A-TC Manual - "Working with MINC Devices”
i
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I MODULE I [ I/OPCLgIGNNEIZTOR I
L

' POWER UP I
EOAD AND START,
DIAGNOSTIC

YES NO

| TYPE "Y™ l I TYPE "N" I

L I
!
r LOGIC TEST J

T >
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l CALIBRATION J

!

l WRAP AROUND ]
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ACCEPT ] l REJECT I

* Test Module Available
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2.2 LOCATION

The MNCAD acts as the partition separating the analog options
from the digital options and the MNCAA option. When selecting
the MNCAD slot, sufficient room should be left on either side
of the MNCAD for the desired number of each group of optionms.
Analog options are inserted to the left of the MNCAD; digital
options and MNCAA options are inserted to the right of the
MNCAD. No empty slot should be allowed to the right of the
MNCAD. With power off, insert the MNCAD option into the
selected slot.

2.3 TEST MODULE

If the MNCAD test module is available it should be plugged o6nto
the I/O connector fingers on the MNCAD at this point, before
power to the system is applied. If no test module is present
plug-on the I/O connector with pins 17 and 18 wired together.

2.4 POWER UP

All other cptions to be tested and any of their test modules
should be mounted in the system, then power may be applied.
Allow a 5 minute warm-up period before continuing.

2.5 DIAGNOSTIC

The MNCAD diagnostic program should noW be loaded into the
processor and started at location 200. The diagnostic heading
will be typed followed by:

"SWR = 000000 NEW = "

Type "RETURN". The program will ask if a test module is con-
nected; type "N" for no if one is not present or "Y" for yes
if one is present, followed by a "RETURN".

3.0 ACCEPTANCE

3.1 The diagnostic will list the MNCAD tests. If the CSR address
switch pack was set for an address other than 171000 or if the
DONE vector switch pack was set fosr an address other than 400,
type "B" followed by "RETURN" at the end of the test list. The
diagnostic will now type:

"MNCAD (A/D) BASE ADDRESS <171000> ?
Enter the CSR address followed by “RETURN". The diagnostic
will respond: .

"MNCAD (A/D) VECTOR ADDRESS <400y ?
Enter the DONE vector address followed by "RETURN".

3.2 Type "L" to start the logic test, and then "RETURN". The
program will type the number of MNCAD's it detected in the
system.

SIZE |CODE NUMBER REV
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3.4 Type "C" again to start the calibration routine. The diagnos-
tic will respond:

"TYPE CHANNEL & DEPRESS 'RETURN'"

Type "7" and then "RETURN". If a test module is present, con-
nect the +precision voltage source output to J5 & the -output
to J4; otherwise connect the +output to pin 7 (channel 7) on
the I/0 connector & the -output to pin 8 (analog ground). The
terminal shall have printed:

“TYPE "O" FOR OFFSET, "G" FOR GAIN & DEPRESS 'RETURN'"
Type "G" and then "RETURN". The terminal will respond:

"INPUT +5.115 VOLTS ON THE CHANNEL"
"TYPE CR WHEN READY"

Adjust the precision voltage source for +5.115 volts and type
"RETURN". The program will respond:

"ADJUST R84 FOR 0.00 LSB ERROR"
"DEPRESS 'RETURN' WHEN ADJUSTED"

Print outs will occur about every 1? seconds. Adjust R84 (200
ohm pot) until the error is within 0.04 LSB of 0.00 LSB. Note:
the first print out after an adjustment will not be true since
the value was varying while data was being taken. Therefore,
wait for the second print out after each adjustment before
making any subsequent adjustment.

To exit this routine type "RETURN" or press the "C" key while
holding the "CNTL" key down until the diagnostic responds:

"TYPE THE 'TEST CHARACTER' THEN DEPRESS 'RETURN KEY'"

3.5 1If no graphics video display terminal (VT55, VT105, etc.) is
used type "W" and then "RETURN"; if such a terminal is used:!

Type "G" and set the switch register to 2000, then type
"RETURN". Now type the "TEST CHARACTER" "V" followed by
"RETURN".

3.5.1 Without Test Module

The terminal will print the number of A/D's detected
and then instruct?

"SET MNCAD (A/D) FRONT PANEL SWITCHES TO 'TEST'"
"DEPRESS 'RETURN' WHEN READY"

Set all four front panel swtiches to the TEST position,
then type "RETURN". The channel modes (single ended or
differential) will be listed. This will be followed by
the offset and then the noise test (rms and peak) on
channels 0 through 3. After this, the settling test on
channels 1 and 2 will be executed. Then the offset,
noise, and settling tests will be repeated. The differ-
ential linearity test will be entered and will require
approximately 14 minutes to complete. The last test will
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If the test module is not present the diagnostic will indicate
"ENDPASS" and "GOOD UNITS" and will continue to loop on the
logic test indicating "ENDPASS"™ and "GOOD UNITS"” on subsequent
runs.
When the test module is present the diagnostic will type:
"PRESS EXTERNAL START ON MNCAD AT ADDRESS"
"DEPRESS 'RETURN' WHEN READY"
Press the push button switch on the test module on the MNCAD at
the indicated address, then type "RETURN". 1If there is no
error the diagnostic will indicate "ENDPASS" and "GOOD UNITS"
and will continue to loop on the logic test indicating “ENDPASS
and "GOOD UNITS" on subsequent runs.
To exit this test press the "C" key while holding the CNTL key
down. The diagnostic will respond with:
"TYPE THE 'TEST CHARACTER' THEN DEPRESS 'RETURN KEY'®"
3.3 Type "C" to start the calibration routine. The diagnostic will
then respond:
"TYPE CHANNEL & DEPRESS 'RETURN'"
Enter "@" and type "RETURN". The program will nowinstruct:
"TYPE "O" FOR OFFSET, "G" FOR GAIN & DEPRESS ‘'RETURN'"
Type the letter "O" and then "RETURN".
The diagnostic will now direct:
"INPUT A GROUND ON THE CHANNEL"
"DEPRESS 'RETURN' WHEN READY"
Switch channel "@" on front panel of the MNCAD to TEST, then
type "RETURN". The diagnostic will type:
"ADJUST R83 FOR 0.00 LSB ERROR" hd
"DEPRESS 'RETURN' WHEN ADJUSTED"
Offset print outs will occur about every 12 seconds. Adjust
R83 (50K pot) until the offset is within 0.04 LSB of 0.00 LSB.
Note: the first print out after an adjustment will not be
true since the value was varying while data was being taken.
Therefore, wait for the second print out after each adjustmen=<
before making any subsequent adjustment.
To exit this routine type "RETURN" or press the "C" key while
holding the "CNTL" key dcwn until the diagnostic responds:
"TYPE THE 'TEST CHARACTER' THEN DEPRESS 'RETURN KEY'"
SIZE |CODE NUMBER REV
SP MNCAD-0-4
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be relative accuracy. To continue after a halt, press
wpn .
3.5.2 With Test Module
The terminal will print the number of A/D's detected
and then instruct:
"SET TEST MODULE(S) TO SINGLE ENDED"
"SET MNCAD (A/D) FRONT PANEL SWITCHES TO 'TEST'"“
"DEPRESS 'RETURN' WHEN READY"
Set the switch on the test module for single ended
operation and all four front panel switches to the
TEST position, then type "RETURN". The channel modes
(single ended for channels 00 8 through 17 8 will be
listed. The diagnostic will ési if channelé 60 through
17 are to be tested byt
“TESTING CHANNELS 0-72"
Type "Y" and then "RETURN".
"TESTING CHANNELS 10-172"
Again type "Y" followed by "RETURN". The program will
report the channels under test and then instruct:
"SET TEST MODULE(S) ON CHANNELS UNDER TEST TO
DIFFERENTIAL"
"DEPRESS 'RETURN' WHEN READY"
Set the swtich nn the test module for single ended
operation and then type "RETURN". If no errors occur
the following will be printed:
"SET TEST MODULE(S) TO SINGLE ENDED"
"DEPRESS 'RETURN' WHEN READY"
Return the test module switch to single ended operation
and type "RETURN". The offset will be printed followed
by the noise test on channels 0 through 2, 4 through 6,
and 10 through 17. After this, the settling test on
channels 1 and 2 will be executed. Then the offset,
noise and settling tests will be repeated. The differ-
ential linearity test will be entered and will! require
approximately 14 minutes to complete. The last test
will be relative accuracy. To continue after a halt,
press "P".
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