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FIELD SERVICE TECH TIP PROCEDURE

CHAPTER 1
INTRODUCTION

1.1

PURPOSF

The purpose of this procedure is to ensure that all field
service technical manuals (tech tips) conform to one
format with complete and accurate information. This
procedure is divided into three chapters designed to
generate, process, and implement tech tips with the X
workload being distributed at all levels of involvement.

CRITERIA
Types of information to be included in a tech tip:

Nice to know information

Helpful troubleshooting techniques
Safety precautions

Possible problem areas and solution
Information not releasable %o customers
Preliminary PM'S

Significant ECO errors

Unique product information

Pertinent vendor information
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CHAPTER 2
ORIGINATION, REVIEW, AND APPROVAL

2.1 ORIGINATOR

1. Anyone in Field Service can generate a tech tip. Refer
to Chapter 3 for Tech Tip Forms and Format.

2. Field - Tech Tips generated in the field will be
submitted to the Regional Product Supvort Supervisor
for review.

3. In-House, Depot, & Product Supvort--Tech Tips generated
at the corporate level will be sent to Product. Suovort
for review. CPL Tech Tips presently will be coordinated by
8 Product Support.

2.2 REVIEW AND COORDINATION

1. The review cycle for a Tech Tip will be as described in
figure 1. The author should receive notificaticn of
approval or disapproval within 30 days of the date of
submission. Complete cycle equals 60 days.

ORIGINATOR

REGION
4 REVIEW (3 DAYS)
Il
/
7/
/
PRELIMINARY PROD SUPPORT, DEPOT
lcopY WITHIN IN HOUSE F$8
0 EAYS
% / CORPORATE PROD. SUPPORT
i
1

PUBLISHING / REVIEW (3 DAYS)
(5 DAYS) \

/.Af’/’,
v
EDITING

TECH TIP COORDINATOR
(2 DAYS)

F.S. DISTRIBUTION

- o e o e

Figure 1. Tech Tip Reviewing Cycle
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2.

3.

The Regional Product Suobport Supervisor will be the
reviewing authority for Tech Tips generated in the
field. It will be his responsibility to:

a. Assign each Tech Tio to an individual familiar
with the option for checking its authenticity
and format.

b If disapproved notify the author in writing
within 3 working days of date it was received.

c. If approved, forward the Tech Tip master to
corporate product support within 3 working days.
Tech Tips received from each region will be
considered ready for publication although they
will still be reviewed at the corporate level.

At the corporate level there will be assigned a Tech
Tip Coordinator for the 12, 16, 18, or 36 bit processors.
He or she will be responsible:

a. To assign the Tech Tip to the product supoort
representative most familiar with the option for
review.

b. To maintain a suspense file when the review on
each Tech Tip is to be completed. (3 days after
receipt).

¢. To notifv the author and each region when a Tech Tip
has been approved or disaporoved within 30 days of the
date originated. Avprovals will be a copy of the
Tech Tip marked "PRELIMINARY".

d. To assign approved Tech Tips a2 sequencial number
and arrange the Tech Tips in an economical pro—
duction MASTER to be published. Blank Text
Headers can be obtained for this pUrpose on
DEC FORM 12~ (74%)~1191-N374, Specify "Crack and
Peel" in paper bhlock on printing requisition.

e. To see to it that the Tech Tip is published.

f. To maintain a log of each Tech Tip by job number
to know where that Tech Tip is at all times.

CPL Tech Tips presently will be coordinated by 8 Product
Support. Upon receipt of a CPL Tech Tip, the 12 bit

Tech Tip Ccordinator wili distribute a covy to each
Product Market Support Manacer (or their Tech Tip
Representative} who is corcerned with tnat option, It
will ip turn be their rescensibility to have one of their
personnel review the Tech Tip as per: ining to their
group and return the copy to the 12 Bit Coordirater bv the
Suspense date of 3 days. ' MNotification by telephone will
be sufficient for approval; if no Teply is received. by the
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suspense date the Tech Tip Coordinator will initiate action

to obtain approval or disanproval.

CPL Tech Tips will then be assigned a number by the 12 Bit
Coordinator when all cooies have been returned aporoved.
Notification will then be provided to the author and the Tech
Tip sent to publication. A simple "N/A" will indicate not
applicable to that Family. Any disapprovals will be accemoanied
by the reason.

2.3 CORPOPATE APPROVAL

The Corporate Product Sunport Fngineer to whom the Tech Tip
is assigned for review will be responsible to:

1. Ensure that the Tech Tio meets the criteria as established
by this procedure.

2. FEnsure that no other Tech Tip exists which contains
similar information.

3. Review the Tech Tio for Technical Accuracy and thoroughness
of information.

4. If approved, type name & date in svace orovided and
forward the Tech Tip !Master to the respective 12,16,18, or
36 bit Tech Tip Coordinator.

5. 1If disapproved, notify the author, corporate tech ti
coordinator and if submitted from the field, the regional
support supervisor, in writing, the reason (s) for
disapproval.

6. Review the effect any part,or kit called out in a Tech Tip
will have on Logistics, which includes:

a. Ensuring that the part is orderable by that part
number and appears on the mini-parts List.

b. Notifying the principal field service engineer
responsible for the Recommended Spares Level on that
option.

c. Reviewing the population report to estimate the

initial requests for that part from the field and

submit that eéstimate to Logistics - Inventory Control.

He may in turn prepare a forecast for that part and avoid
unnecessary Pl's.

d. Notifying the Technical Documentation-IPB department
to ensure any change in maintenance philosophy, non
field repairable items (NFR) or kit is reflected in the IPB.

e. Notifying the Tech Tip Coordinator when the above

actions have been completed prior to publication of
the Tech Tip.
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CHAPTER 3
GENERATING TECH TIPS

3.1 TECH TIP FORMS

1.

Tech tips will initially be typed on Form No. DEC
12-(74N)-1189-N374. (see figure 2) All odd pages
in the tech tip manual will also be typed on this form.

All continuation sheets will initially use Form No.
DEC 12-(74N)-1190-N374, (see figure 3) All even pages
in the tech tip manual will also be typed on this form.

Forms can be ordered on a printing requisition

DEC 5-(550)-1023C-R672) through: DIGITAL EQUIP. CORP.
OFFICE-SERVICES - FORMS CONTROL, MAYNARD, MASS.

A minimum of 500 copies will be accepted.

The following pages explain the page header (blocks 1 and
2), text header (blocks 3 - 10) and Publication Block and
CPL area (block 11 - 14), (see figure 2).

Explanation of Blocks in figure 2 and 3 and individual
responsible to fill in that block.

1. The boxes in this area define the distribution of the
respective pages to those persons who are holders of
that respective manual; i.e., if 12 bit were checked
the tech tip would be distributed to 12 bit tech tip
manual holders; if 12 bit and 16 bit were checked, the
page would be distributed to 12 and 16 bit manual
holders. This area will be filled in by the TECH TIP
COORDINATOR.

2. This block will contain a designator that corresponds
as closely to Digital's Option Designation List as
possible. Occasionally, it will be necessary to use
module numbers or system types, etc. All information
on a specific page will pertain to the option or device
indicated in this block. This area is filled by the
author.

3, This block is an explicit, comprehensive title. This
area is filled by the author.

4, The number in this box designates the sequential entry
of text pertaining to the device. This area is filled

by the Tech Tip Coordinator.

5. This blank is used to designate the processor type the
tech tip relates to; i.e. all 8's; 11/05; 10.
blank is filled by the author or anyone in the reviewing
cycle.
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5. This blank is used to designate the processor type the
tech tip relates to; i.e. all 8's; 11/05; 10. This blank
is filled by the author or anyone in the reviewing cycle.

6. This blank gives the authors name and cost center. This is
filled in by the author.

7. This block gives the revision level of the entry.
This block is filled by the Tech Tip Coordinator.

8. The reviewing Product Support Engineer fills this slot.
This block is filled by the Product Support Engineer.

9. The date of approval is inserted here by the Reviewing
Engineer.

10. This blank allows additional information to be expressed
about a device and/or eliminate the need for duplicating
information. The blank is filled as needed by author or
anyone in the tech tip reviewing cycle.

11. CPL is typed in this area if the device is on a CPL device.
This is typed by the author or anyone in the reviewing cycle.

12. This page expresses the number of pages per designator not
pages per manual. This is filled in by the Tech Tip
Coordinator.

13. This block states the revision of the page. This block is
filled by the Tech Tip Coordinator.

14. This is the date the page is issued to publication. This
blank is filled by the Tech Tip Coordinator.

3.2 FORMAT

1. When a tech tip is generated to resolve a problem, the problem
will be explained first, then the solution.

2. All information will be typed and in paragraph form.
3. Paragraph separation will be double spaced.
4. All illustrations will be of production quality and drawn in

black ink (ball point); use of straight edge, template, or
is r ded.

5. Ensure that all information is complete but concise.
3.3 SUSPENSE FILE

It is recommended that the author or the office/section/group keep
a file of tech tips submitted for publication. This will make it
easier to resubmit lost tech tips rather than rewriting them.

Tech tips for which you have not received notification of approval
or disapproval within 30 days should be resubmitted along with a
cover letter stating that it is a resubmission.
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FIELD SERVICE TECHNICAL MANUAL |  Option or Designator

dlilliltlall

183/184
128t (X) | 168t (]| 18Bit (]| 368it (]
" WIRING ERRORS FOUND WHEN ADDING 183/184 to Tech Tip
Title -TT-
A LINC-8 Number 183/184-TT-1
Al Processor Applicability Author Rev 0 Cross Reference
el |11 | | [Aeproval u. romg Date  09/14/72
Problem: Common wiring errors found when adding 183/184 to a
Linc-8.
Many times after completing the -installation of the
extended memory to the Linc-8 it has been found that
some problems still exist. Problems such as trying
to run LAP-6 and even the St. Louis test in upper core
have been adding many hours to the installation time.
These problems have not actually been the fault of the
183/184 but of the PDP-8 processor there have been some
common wiring errors in some of the older Linc-8's.
These wiring errors apparently cannot be picked up by
Solution: This revision will list these wiring errors and also
give general areas to keep in mind when such a problem
develops.
Print From To Delete ADD ADD
S-BS-Linc-8-0-P105 PC18F PD19H X (p.62)
D-BS-Linc-8-0-P105 PD18H GND X (p.62)
D-BS-Linc-8-0-P109 PC31J PC31L X (p.65)
D-BS-Linc-8-0-P109 PC31J PC31L X (p.65)
D-BS-Linc-8-0-L18 LBOI1F LHO6L X
D-BS-Linc-8-0-L18 LBO6N LH18J X

There are wiring errors that have been found in the field so far.
There may be others in the same runs or in different runs. It
would be a good idea to keep an eye on the MB register and control
page for other errors. This seems to be the area where most of
the problems occur. Low MB-1 run has also been found to have

errors in it.
/mt
[PaGE 9 J[PAGEREVISION A [PUBLICATION DATE  May 1974 |




Tech Tip

Title
183/184 EXTENDER-MEMORY INSTALLATION Number ;62,154 7782
Al Processor Applicability Author Freeman Rev Cross Reference
NN —
STEP ITEM FROM SIGNAL TO SIGNAL
1l}add cable 184 ¢/D 25| s.A. g-7 ME31 S.A. g-7
2jadd cable 184 ¢/D 26| s.A. 8-11 MF31 S.A. 8-11
3ladd cable 184 ¢/D 27| S.F. 1-7. ME33 S.F. 1-7
4|add cable 184 C/D 28| BMA g-4 ME32 BMA g-4
5]add cable 184 C/D 29| BMA 4-8 MF32 BMA 4-8
6]add cable 184 C/D 30| BMA 9-11 MF33 BMA 9-11
7]add cable 184 ¢/D 31| BMB g-5 ME35 BMB g-5
8]add cable 184 C/D 32| BMB 6-11 MF35 BMB 6-11
9ladd cable MD35 Int. Ack./ PD@2 Int. Ack./
MB->PC MB—>PC
¥10{delete jumper PD@2U Int. Inh. PD@3C ground (red)
lljdelete Jjumper MC19E Mem. Start MF36E Mem, Start
12Jadd Jjumper | MF36E Mem. Start MA32D | Mem, Start
¥13]add umper | MA32F Start Field G|MC19E | Mem. Start
l1l4|delete wire MA32D Mem. Start MA32F Start Field @
15fadd wire MF1F R111 node MF1vV Clamp load
16|add wire EMC19E Start Field Start Field in 184
(print 184-02 grid D1) (print 184-02 grid D8)
if field 1 - EMC/D27D
if field 2 - EMC/D27E
if field 3 - EMC/D27H
if field 4 - EMC/D27K
if field 5 - EMC/D27M
if field 6 - EMC/D27P
if field 7 - EMC/D27S
17}add yellow PDP8 Read/Write plus Tab of G802-184-C/D@1
wire (Print 184-0-2-ref C6)
18ladd D003 MF02U MFO2V (Cathode)
print 183-0-3 grid B8 Parallels another D003
19]delete 100 ohm | on each W024 at PD2 and print 183-0-3 grid Al
resistor| MD35 - pins A and B |
20|add 10 ohm on each W024 at PD2
resisto: and MD35 - pins A and B
21ladd 6 bulbs IF & DF
NOTE: It is not readily apparent from the prints that a signal, which

is Word Count (1) and W.C. SET, is generated (print 8P-0-6, grid
C5) to force field @ for a 3cycle break (print 183-0-3, grid D8)

% Note print error-MD@2P (int. inhibit flip flop) is connected to
MD35U not MB35U,

¥ MC19E, MA32F (start field

interconnected,

Pagel0

#), ME17T, MD16K and MC16D must be



FIELD SERVICE TECHNICAL MANUAL |  Option or Designator

128t (| 168t ()] 188t [J] 368t [] 183/184 ¢o 580

Title Tech Tip
EXTENDED MEMORY PROBLEM WITH ECO #117 Number 183/184-TT-3
All Processor Applicability Author Bill Freeman Rev # Cross Reference
Lel [ 1| | | [Aeprowal w. cummins Dae 12/95/73
PROBLEM: iachines with Extended Memory will not run with
ECO #117 installed. This ECO adds a clamp load
to Pin F of MFl. lemoving the clamp load seems
to cure the problems.
SOLUTION: ‘emoving the clamp load is not the proper solution.
The purpose of the clamp load is to improve the
gate drive capability of MF1. the clamp thereforz
chould stay.
“he real problem lies in the cable shich supplies
B Set, “etch and Defer to the 183 Control.
The W024 paddle boards at PFl, ¥#36, PD2, and
MD35 have 100 ohm resistors in series with Pins A
& B. These resistors should be changed to 10 ohms.
Tith Tech Tip
e NO MB SHIFT WHEN INSTALLING 189 Number 189-TT-1
Al Processor Applicability Author Bill Freeman Rev 4 Cross Reference
| BI l I I l I Approval W. Cummins Date 12/05/73

Problem: .jo. MBO Shift Enable Level when 189 is installed
without a 681.

Solution: ?he gate which generates MBO Shift Enable is located
in the 681 data line interface logic. ihen a 189 is
installed without a 681, then the following jumper

must be installed:

PE5R to PE5V
PE5S to PE5U

[PAGE 11 [|PAGE REVISION 0 [PuBLICATION DATE May 1974 ]




Tech Tip

Tile s> DECTAPE INSTRUCTION MANUAL Number 552-TT#1
Al Processor Applicability Author y g oo Rev Cross Reference
Lol I ]| | [Approvar_, E.Cummins P2 12771773
There are several errors in the timing set-up procedure in the 552
Dectape Instruction Manual: (Errors 1 through 4 will be found only
in the Instruction Manual, the prints are correct.)

1) On page 5-6, step b, the negative duration of the signal
should be shown to be 140 Msec, not 35 Msec.

2) Page 5-6, step c, the point to scope is 2214T, not 2L14P,
also the negative duration of the signal should be shown to
be 140Msec, not 35Msec.

3) Page 5-6 step d, the negative duration of the signal should
be shown to be 90 Msec, not 35Msec.

4) Page 5-7, step i, the point to scope is 2LO8T, not. 2L0O8P.

5) Both the manual (step k, page 5-7) and print BS-D-552-D-7
indicate incorrect signal duration: a duration of 3 Usec
should have been specified. (2L082)

Title Tech Tip
MAINDEC 831-5/8 DECTAPE MAINTENANCE PACKAGE Number 552-TT#2
Al Pracessor Applicability Author oo oon Rev ¢ Cross Reference
[sfs] | ] | | [Asprovaly & cunmins. Dae 12/12/73

The timing routine in ‘Maindec 831 w

ill not run with a 183

extra memory control.

When Mac Ext.

set, the program fails by wiping out

2 in the Mac Register is

the program.

program fault, not a hardware problem.

This is a

Titte PROCEDURE FOR SETTING DELAYS IN PDP-8 Tech Tip

580 MAG TAPE CONTROL Number 5g80-p7-1
Al Pracessor Applicability Author W. Freeman Rev Cross Reference
8's| | | | | | | [Aeprovaiw. cummins Dme 06/06/72

Use with MAINDEC-827 (580 compiler).
the correct density and check timing,
the read check.
timing, then check read backward timing and finally,

For the EOR de.

lay write the tape at

then read the written portion for
For the motion delays write a section of tape and check

read forward timing.

,Delazl Function Program Ope. ion Sync 'Look at I Duration I
The following delays are shown on print BS-D-580-0-7 (sheet 3 of 3).
D1 200 BPI ST31100 Writing - IM7H 111 usec
Clock WR: 200 BPI
JMsl
D2 556 BPI ST:110 Writing - IM7H 40 usec
Clock WR1 556 BPI
l JM:l

Page 12




Eﬂ@ﬂ n FIELD SERVICE TECHNICAL MANUAL | Option or Designator

12Bit [ | 168it (][ 18Bit (]| 368it (] 552 to 680
Title 580 DELAY SET UP (Continued) Noch Tie 580-TT-1
Processor Applicability Author W. Freeman Rev O Cross Reference
srs] | | | | | | [Aeproval w. cummins Date 06/06/72

The following delays are shown on print BS-D-580-0-7 (sheet 2 of 3).

|ostay |Punction  |prosram | operatton | swnc |1eox st | pumatien |
D3 Write EOR RE» Write one 1M2K 1M6S 160 usec
556 BPI STi1110 word record
GO 556 BPI
WR:l 3000
JM13
D4 Read EOR RE1 Read one INTK mes 120 usec
556 BPI 5T1110 word record| (2na
RD: 1 3000| 556 BPI pulse)
JM2
D5 Write EOP REs Write one 1M2K 1mMes 444 usec
200 BPI ST1100 vord record
GO 200 BPI
WRil 3000
JM:3
D6 Read EOR RE: Read one INTK 1M6S 340 usec
200 BPI ST1100 word record| (2na
RD:1l 3000 200 BPI pulse)
mi2
p7*A | write from | Gos write one | IN16R [lM6v 120 msec
load point WRil 3000 word record | (Go
a2 from load | going to
point a one). |
(D8 Write from REs Write one 1N16R 1MEV 10,4 msec
=3 Gor word record | (6o
WRil 3000 going to
mi2 a one)
REs Read one 1M6S M6V 3.2 msec
0o [fces Forvard| mpiy 3000 | wora recora
i1
no Read reverse| RBil 3000| Read back= 1MES M6V 6.5 msec
JMe wards one
word record
11" | Read from RD:1 3000 Read from [IMIOF | M6V 90 msec
load point | JM: load point | (IOT
6704)
D12 |Read stare | REs Read one  |1M10P | M6V 4.3 msec
and NoP D1 3000| word recora | (30T
JMil 6704)
The following delay 1s shown on print BS-D-580-0-6 (sheet 2 of 2).
SKEW"Bf skew RD: Read a - oW 15 usec,
e record
A To_check timing from load point revind the tape in local, then gromd
IN3Y and check write timing, For read timing, unground 1M3Y, rewind,
and the tape just vruten.
B For the skew Aviay write a length of tape and then read this portion
of tape.
[PAGE 13 |[PAGEREVISION 0  [PUBLICATION DATE Dec 74 ]
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Tech Tip

Title 680/PDP8 MEMORY ALTERATIONS Number 680 TT#1
AN Processor Applicability Author . Freeman Rev ¢ Cross Reference
| | l | l I l Approval y ¢ ¢ ummins D% 1i/1s/73

Several incidents of .intermittent PDP8/680 program alterations have
been caused by multiple skips which occurred during the "TT SERVICE
SUBROUTINES". The intermittent, but erroneous, skips were traced to
the S603 in the processor at PB2l which generates COUNT PC ENABLE.

To demonstrate the problem,the following program may be run while
varying the -15 volt margins on racks PB and PC.

4200 / 6482 TTI
2201 / 2808 LSW
g2g2 / 7482 caw
8203 / JMP2@@ JMP to TTI

@204 / 7482
#2085 / 7492
@206 / 7482
@287 / 7482
@218 / 7492

HLT
HLT
HLT
HLT
HLT '’/

The instruction 6402 generates the required skips as well as the oc-
casional extra skips. The contents of the LSW are normal for TTI
but the contents of CAW (7482) and the halts in g2@4 and @2@5 are to

demonstrate that the extra skips do occur.
the routine repetitive until the extra skip does occur.
extra skip pulses on the scope, connect a scope probe to PB21, pin T.
Remove the halts from the program and substitute JMP @2@@'s.

-15 volt processor wing margins on racks B and C.

If the 680 has an S603 which is causing the problem the following general

wave shapes may be seen:

PB2IS _U_iﬂ'r_l—l—__

pp2ir 128 H

The jump @2@@ is to make
To watch the

pulse which will vary in shape and

i amplitude as a function of -ISvolt margins

PB2IT "
'~

Y
=

An engineering evaluation of this problem has resulted in the
following formalized solution which will be incorporated in an

ECO which will be released soon.

DELETE: PC@4D to PB21T
PB21T to PD22V

Page 14

ADD: PC@4D to

PBZIT to
PC28P to

PD22V
PD220
PC28M

Vary the



FIELD SERVICE TECHNICAL MANUAL |  Option or Designator

Bnanan 128t (4] 168t (]| 18Bit (]| 36Bit (] 680 to 708

Title l'l'eeh'l’ip
W750 JUMPERS & REVISIONS Number 680 TT#2
An Processor Applicability Author W. Freeman Rev ¢ Cross Reference
l I I I | I I Approval y ¢ CuppinsPat 11/13/73 |W750 TT#1
Title Tech Tip
681 JUMPERS. Number 680 r43
Processor Applicability Author Rev Cross Reference
Al W. Erceman ']
[ | [Approval " pnine D 13i5/9s | esaTT

Tech Tip
Number 680-fT#a

Title pproRS WITH Maindec-§8-D72A
Al Processor Applicability Author Bi11 Freeman Rev Cross Reference
[s] | | | | | [Averoval w. Cummins Date 12/05/73

Encountering false errors with 680 DCS Data & Control
Test MainDEC -08-D72A when running program in a 685
and 683 configuration of a 680 system in the error

check mode.
Eliminate error checking and scope each input and out-

put for proper operation. “The 683 can also be disconnected
and the W750's in 685 jumpered input to output. This

will allow checking of 685 with program in error check
made. The false errors are from the program not taking
into account delays of the relays switching.

Tech Tip

Number 681-TT-1

Cross Reference

PROBLEM:

SOLUTION:

Title 681 Jumpers
Al Processor Applicability Author . Freeman
s | | | ] | | [Approval . cummins  Date 11/15/73
Whenever a 681 Data Line Interface is installed without a 189 A/D
option, verify/install the following:

PE1SM (R603) to ground
PES R (R123) to ground
PE5 S (R123) to ground

Mhtm of these jumpers will eliminate the possibility of
Shift Enable levels or spurious Restart Sync pulses

=z
: by system or environmental noise.

Rev o0
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Titte 689 DATA SET CABLE Tech Tip  gg9_pr_1
Number
An Processor Applicability Author Larry Lawlor Rev g Cross Reference
|s [sz]10] | [ | [Asprova W, Cummins _ Date 4_37_;5

RS232C E/A standards define pin 25 of the modem plug as unassigned
The Bell 103E uses pin 25 to provide capabilites to the Data
Communications equipment to control the busy status of the modem.
In data set cable 7406139, used by the 689 pin 25 is tied to pin 4
(data terminal ready). This connection should be made by a violet
wire between pin 25 of the modem plug and pin L on the W023.
However, in some cables this comnection is made by a jumper
between pins 4 and 5 within the modem plug.

If the customer's modem ases pin 25 for some other purpose and

it'sg necessary to break this connection, be on the look out for
cables that are jumpered within the modem plug.

NOTE: This same cable is used in the DC10 (with the W023 cut off).

Tech Tip

Title 689 AG DATA LINE CONFIGURATION/TESTING Namber 6 892G/TT-1
Processor Applicability Author  Bill Cummins Rev 0 Cross Reference
stl | l I I | Approval  Bi11 cumminddate 07/31/72

Any communication system which has a 689AG option is delivered with
its data lines connected to line # up through line 32. In that
configuration the 689AG diagnostics (maindecs 8I-D8CA and 8I-DSDA)
should run satisfactorily. However the customer may, at his own
discretion, rearrange options such that the 689AG line @ is not
connected to line # of the communication system., When this happens
the two diagnostics will not function at all, To make them function
the data cables from the 689AG must temporarily be placed in the
corresponding slots of the DCOBA (& to #, 1 to 1, etc.). The
diagnostics may then be run; the cables must be reconnected in the
customer's configuration after completion of these diagnostic
procedures,

; Tech Tip., oo

Title 708/708A POWER SUPPLIES |Numbu 708-TT-1

Al Processor Applicability Author Ray Turcotte Rev » Cross Reference
S O O I O L purcenﬁ.wél/n

Reference schematic diagrams and parts lists for the 708 and
708A power supplies. No information is listed with respect

to resonating capacitor C17. The following information applies
to C17 in both supplies.

Power Supply Component Value DEC Part No.
708 6 MFD

660 VAC 60 cycle 29-19376

708A 7 MFD
660 VAC 50 cycle 29-15902

Dec Part Numbers for the transformer Tl are:

Power Supply Vendor # DEC #
708 T57084 1602755
708A T57121 1602763
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, Tech Tij
Title 50 CYCLE SYSTEM JUMPERS Nu,“b,',p 724-T7-1
Al Processor Applicability Author Rev O Cross Reference
[12] L1 | [Approval 5 Long D g/17/72
All 50 cycle PDP12 systems shipped prior to October, 1971 do
not have the proper taps selected on the main power trans-
former. Although the primary tap selection chart is correct,
the secondary taps also have to be changed. If they are not,
all of the output voltages will be low and may have up to %
vac of ripple. This will cause erratic and unreliable oper-
ation, expecially if the input AC is low.
Reference print D-CS-724-0-1
Wire Color To Tap Move to Tape
BRN 7 14
BRN 6 15
ORN 5 16
BLU 4 17
YEL 3 18
YEL 2 19
RED 1 20
Title Tech Tip
860 Power Control Relay Welding Closed Number 860-TT-1
Al Processor Applicability Author A+ zing Rev () Cross Reference
x| | L L | | | [aeorovatare zins  Date 9/20/72

The 860 power control used in the 11/45 and some option cabinets
may have the problem of not being able to shut off AC power by
turning off the switch. The reason is because it is possible to
draw in rush current in excess of the relay spec. This is generally
evident in heavily loaded systems and causes the contacts to

weld closed.

A new vendor has been selected to provide a better relay. The ECO
was written against the purchase spec only. Hence, the new relay
has the same part number as the original (12-10903). These new
relays are presently available in F. S. stock. ‘Order these relays
on an "as needed" basis - supply is limited.

The new relay is manufactured by Struthers-Dunn Inc. and is physically
and electrically compatible with the older version.

|PaGE 17 ]IPAGE REVISION 0 [IPUBLICATION DATE,  August 1972 ]




Tech Tip

TMe54_9728‘P.5. REGULATOR BOARD COMPATIBILITY Number 54-9728-TT-1
Processor Applicabili
All PP ty Author I.Rlundell Rev '] Cross Reference
|8M l 8F| l | l I Approval g pyurcell Date 1/14/74

The new (15") PDP8M/8F chassis requires longer leads on the
54-9728 thermostat than any other equipment using this board.

It is very possible therefore that regulator boards from the
F.S. module repair depot will have "normal" length lead (i.e.5")
that are too short to make it in the 8M.

There are three things you can do to avoid getting caught.

1. Order a spare thermostat assembly (70-09452) and keep it
with the swap kit.

2. Specify to the depot that you need long (approx.10") leads
when you request the new regulator board.

3. If you did not make with steps 1 and 2, then the 5" leads
can be extended, since the terminating plug is the same on all
boards.

Remember, unless requested to do otherwise the depot will always
ship short leads.

Boards that have been broken in two, had corners cut off, or had
etch damaged by levering components off with a screwdriver without
unsoldering are not repairable and have to be scrapped. This
reduces the depot float, and has resulted in delays in turnaround.

Please help the depot (and yourselves) by returning defect modules
promptly and carefully.

(ALSO SEE POWER SUPPLY SECTION)
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Title

ADO1 MULTIPLEXER F.E.T. Leakage

Tech Tip
Number ADO1-TT-1

Al

]
aclunls | | ||

Processor Applicability Author R. Adams Rev 0 Cross Reference

Approval 7 piundell Date 12/07/72

The F.E.T. multiplexers that switch the analogue inputs to the
ADOl will float in an undetermined state when power is not
supplied to them.

This will result in cross-talk between the inputs and possibly
even damage to the F.E.T.'s or the customers equipment in
extreme cases.

There is no possibility of a field change to influence the F.E.T.
characteristics, (extensive re-design would be necessary), so
warn the customers who might be affected directly to keep the
ADO1 power on when the system is in use.

Title

Tech Tip Apg)-pr-2

ADO1 S Impedance Problems
0 ource Impedance emn: Number

Al
8%

%]

Processor Applicability Cross Reference

Author A. Thompson Rev 0

Approval g, chaisson Date 12/08/72

when using an ADOl A/D converter with more than one channel, the
customer will experience bad readings when switching between
channels if his source impedance is too high. Only the first
readings on the newly selected channel will be in error.

This problem is inherent in A/D converters using the ADOl
technique of multiplexing and sampling. It is caused by impedance
and capacitance in the cables, wires and components slowing down
the system charge time if the source impedance is too high. The
error may be as high as 4 or 5 counts on the first conversion and
varies with configuration, customer cable length, source impedance,
etc.

There are two ways to circumvent this characteristic-

1. Keep source impedance down around 1,000 ohms (1K) -

2. 1If a high source impedance is a customer necessity, have his
program select the new channel and/or gain and take two or
more conversions, using only the last conversion. The last
conversion will be accurate.
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Tech Tip —
Nomber, ADOLA=TT-1

G. Chaisson Rev ¢ Cross Reference

Title ADO1A POWER SUPPLY PROBLEMS

Al Processor Applicability Author

B_'SI L1 | [Aperoval 4. cummins Date o7/31/72

Problem: ADOlA A/D converters that have AH04 and AHO5
(Sample/Hold and Sign bit bipolar) options
installed have been exhibiting a power supply
problem. The problem is seen when more than
three (3) Al24 modules (12 channels) are installed.
The symptoms are that the positive 15 volt drops
to 8 - 10 volts. This drop in the +15 volt line
also causes the +5 to drop and the -15 likewise.

Cause: The cause of this problem is the use of the
Deltron P/N 12-03185-3 Power Supply, which during
power up, becomes overloaded and due to its inherent
characteristics cannot recover from the overload
condition.

Correction: An ECO A708-0003 adds a 47 ufd cap. 20V 10% and a
97.L2 %W resistor from collector of 02 a DEC 2219
transistor to GND, AC.

+15v, AE
SUPPLEMENTAL ACTION .
TAKEN 2000 o
E ECO__&,ZO_{‘__.-O—(&— m Dgglg
MCN
E TECH TIP. ADD
3 OBSOLETE _GND . hCoumanes

g
Correction: This problem is also corrected with the installation
of a Power Mate power supply P/N 12-03185-3.

NOTE: This is not a problem on ADOl-D used with PDP-1l's.
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Title pRRRBCTYEREMATION - CALIBRATION PROCEDURE Teh T
Al Processor Applicability Author  »3.0e /Goelz Rev Cross Reference
'3's| l | l I | l Approval y, cummins Date 07/31/72

IToeh Tip  ADO1A-TT-2

The following are corrections to the ADOl1-A Calibration Procedures
A-SP-AD01-A-06:

Section 4.2.1

Should read:

Section 4.2.7

Should read;

Section 6.2
Add: Remove A220 module.

Section 7
Line 2 should read: (slot Al4). Connect the EDC between pins

connect the E.D.C. to the A405 input pin
A1352 and A1352 (ground).

remove A220 module then restart program at 202;
adjust the offset coarse pot (Figure 4.2) so that
the AC switches from 1776-1777 or as close to
this state as possible.

A14P2 and A13F2 (ground).

Line 13 should read: If gross errors are experienced in the

last test, remove the A124 from Bl4.

Line 16 should read: If this test passes but the preceding

does not, the problem is probably in the

A124 (Bl4).
- Tech Ti
Title ADO1A - CAUTZON NOTES Nomber  ADO1A-TT-3
Al Processor Applicability Author  G. Ghaisson Rev 0 Cross Reference
s | | | | | | [aeerovel w. cummins Dawar/31/72

Page 22

The Maintenance Manual for the ADO1l-A analog to digital converter sub-
system requires caution notes be added to the calibration procedure
in the appendix. These caution notes are to prevent possible damage

to equipment.

ADO1-A Calibration Procedure, Section 3, Basic ADO1-A, before
Section 3.1 add note:

CAUTION:

Before Section

CAUTION:

Turn off the AC power to the computer and remove
the *A405 and A220 modules. If they are not
removed damage may result. ’

3.3 Range Adjustment,
Make certain the *A405 and A220 modules have

been removed hefore setting the EDC voltage to
-9.9853 volts. :
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128t (] 168t [J] 188t (J] 3681t J to AD08-B
—_ ] Tech Tip
ADOlA - CAUTION NOTES (Continued) Number ADO1A-TT-3
Al Processor Applicability Author G. Chaisson Rev O Cross Reference
8's | | ] | I I | Approval 5. cummins  Date 97,31 /72

Before Section 4 Adjustment of the A405,

NOTE: At this time turn AC power off and replace the A40S
in slot AB13. The A220 should remain out at this
time.

*A405 is the Sample and Hold module which is optional in this unit.

Tech Ti
Title ADO1A - INITIAL CONVERSION IN ACCURACY N:':'m'r" ADO1A-TT-4

All

Processor Applicability Author G. Chaisson Rev 0 Cross Reference

| 8 | el sl sl aal | [Approval ;. cummins D 07/31/72

Problem - recently two ADOl's have exhibited a peculiar problem when
attempting to take conversions and change either gain and/or channel.

The symptoms appear as a non-stable input causing conversion readings

to start at an incorrect value. Successive conversions approach a
value near what it should be when only one channel is used. Use of more
than one channel will disguise these symptoms into hash that may appear
meaningless.

Solution - this problem can be observed on a scope at the output of the
A220* switch gain amplifier Al4 pin V2.

The output waveform should be a very distinctive step (either positive

or negative, depending on input) of less than 1 usec rise time as the
gain is changed or a different input channel is selected.

Good Wave Form: ]
Bad Wave Form: ’J*——

X = values actually converted

Solution - this problem is totally corrected by replacing the A124* used
for switching the gain in Bl4.

* AD01-D A220 Location Al6
Al124 Location B16
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Tech Tip

Title  yEST ROUTINE FOR AD0O8-B MULTIPLEXER Number AD08-B-TT~1
An Processor Applicability Author G. Chaisson Rev O Cross Reference
| slsx] | | | | [Aeeroval w. cumins Date g7/31,72

The AD@8-B maintenance manual, and other sources, suggest short main-
tenance programs which are incorrect and give indications of problems
which do not actually exist.

The following program does work and can be used for most maintenance

purposes.

20/7604
** 21/6542
22/6531
23/5022
24/6534
25/7200
26/6532
27/6531
30/5027
31/6534
32/2100
33/5032
34/5020

Load Channel from SR
Select Channel and Convert
skip on A/D Done

Not done

Read A/D Buffer
Clear AC

A/D Convert

Skip on A/D Done

Not done

Read A/D Buffer
Stall Loop

JMP . -1

JMP and do again

** The IOT 6542 (ADSC) must be followed by an IOT 6531 (ADSF) before
attempting to select another channel (6542) or before an A/D convert

(6532) can be issued.

George Chaisson

June 1970
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) Tech Ti
Title paST SAMPLE DISABLE/ENABLE Numbglrp AD12-TT-1
Al Processor Applicability Author Rev 0 Cross Reference
2| | L 11 I Approval 5 1ong Date 08/37/72
This will not work in a PDP-12 without a KW12 clock. ECO
EM12-00009 was generated to rectify this malfunction.
The last section of ECO EM12-00009 is a jumper card (W023)
to ground the signal "CLR Mode #¢ (1) H.
If this ECO is not installed, for unknown reasons, a jumper
between C36T2 and C35C2 will suffice. Therefore,,if g m?uz
is later installed, the removel of the jumper is necessary.
/mt.
* k Kk k %
" Tech Tip
Title  aL ap12 AD PROCEDURE Number aD12-TT-2
All Pracessor Applicability Author Bob_Johnson Rev o Cross Reference
G. Sirois 2/12/74
2 N O I Date

Problem: AD12 adjustment procedure specified in A-SP-AD12-C-1 and PDP-12 Maintenance
Manual Vol. II (Paragraph 3.8.7, pages 3-2) linearly calibrates the AD12 input

range for + .987 volts full scale. Specifications call for # 1 volt which is 13 av.
greater than the procedure achieves.

Solution: If absolute range of # 1 volt is regquired by customer, recalibrate with
this procedure. It has the benefit of a more accurate calibration. Calibration
occurs at state switching points instead of in the middle of a state.

NOTE: This procedure required only if absolute AD12 accuracy is necessary for
customer's application. Both procedures are linear and the difference between

the two would be of significance only to those users who require an absolute value
of measurement based on the specified + 1 volt scale. Most laboratory applications
use external standards in which range and linearity are a factor, but not absolute
value. In research or other applications where absolute value is of interest,

the user should be aware of these facts:

1. This alternate procedure could make it difficult to correlate old
data with new data acquired after adjustment with this procedure, if
absolute voltages are being read or if the software is not easily re-
calibrated.

2. There will be NO significant effect on applications that use any re-
ference or standard to self calibrate, e.g. Clinilab 12s.
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" Tech Tip
Title  ,LTERNATE AD12 ADJUSTMENT PROCEDURE Number  aD12-TT-2

Processor Applicability [ Author . sonncon Rev Cross Reference

Lz2] | || | | Approval ¢ oirois Date o 12/74

EQUIPMENT NEEDED

Precision DC mv. standard, EDC Model MV-1005 or equivalent and shielded pair in-
put cable with 3 conductor phone plug.

PROCEDURE

1. Load the A/D test as outlined in steps 1 through 9 of the setup procedure
paragraph 3.8.5.

2, Allow five minutes warm up time.

3. Connect cable from standard voltage source terminals to channel 10 input.

4. Set voltage source to zero. (Polarity switch to 0).

5. Monitoring channel 10, adjust the right OFFSET potentiometer. module A214,

slot E30, for an equal switching between +000 and -000. Turning the trim-
pot (Shown in figure 3-21) CCW increases the number.

6. Set voltage source to +0.99805 volts. (Polarity switch to +).
7. Ad_;':st the GAIN potentiometer for an equal switching between +777 and
+776.
8. GAIN and OFFSET may interact making it necessary to repeat steps 4
thru 7.
9.
9. Set voltage source to -0.99707. Reading should be -776.
10. Set voltage source to -0.99902. Reading should be -777.
11. Repeat the above procedure for the remaining channels.
LOCATION LEFT POTENTIOMETERS RIGHT POTENTIOMETERS
E30 Channel 11 Channel 10
E31 Channel 13 Channel 12
E32 Channel 15 Channel 14
E33 Channel 17 Channel 16
12. For a detailed check of accuracy and linearity, a chart is given. The

indicated differences (() need only be taken for one channel since the
differential linearity is primarily a function of the ADC and is common
to all channels.

13, Keep in mind, that OFFSET will change all voltages equally in a positive or
negative direction and that GAIN will change the absolute value proportionately,
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Title ALTERNATE AD12 ADJUSTMENT PROCEDURE (CONTINUED) L:G:::,p AD12-TT-2
Al Processor Applicability Author  R. Johnson Rev 0 Cross Reference
| 12| | | | I | Approval G, sirois Date  2/14/74
DISPLAY ANALOG INPUT LIMITS (VDC) ACTUAL
SWITCHING ANALOG INPUT
POINT MINIMUM MAXIMUM (vpe)
+776 +777 +0.997 070 +0.999 023
1775 +176 " 4+0.995 117 +0.997 070
+774 +7175 +0.993 164 +0.995 117
<<+773 +774 40.991 211 +0.993 164 o
+770 +771 +0.985 352 +0.987 305
<€:;;; +770 +0.983 398 +0.985 352 | T
+760 +761 +0.969 1727 +0.971 680
7<:+757 +760 +0.967 773 +0.969 727
+740 +741 +0.938 477 +0.940 430
+737 +740 +0.936 523 . +0.938 477
#1700 +701 +0.875 977 +0.877 930
Nie77 +700 +0.874 023 +0.875 977
+600 +601 +0.750 977 +0.752 930
+577 +600 +0.749 023 +0.750 977
+400 +401 +0.500 977 +0.502 930
N a7 +400 +0.499 023 +0.500 977
+000 +001 +0.000 977 +0.002 930
-000 +000 -0.000 977 +0.000 977
-377 -400 -0.499 023 -0.500 977
-776 -777 -0.997 070 -0.999 023

<Indicates that the difference between these points
shall be 0.000977V to 0.002930V
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Title Tech Tip AD12-TT-2

AL AD12 AD: T PROCEDURE Number to ADMIN
AN Processor Applicability Author 2 R"o Cross Reference
[l | [ [ | | [Avprowa, sirote _ Da® 2/13/74

affecting primarily the extreme positive and negative values.

14. One bit represents 1/512 volts or approximately 1.95 mv so the deviation
which is the difference between the actual and desired voltages should
be within + 1 mv to meet the specs of + 1/2 bit resolution.

- Tech Tip pamini. i
Title  pEPORTING CP/OPTION SERIAL NUMBERS Number g Stration
Al Processor Applicability Author Al Kimmel Rev 0 Cross Reference

lod | | | | | [aeeowr o comine Dot o7/aps72

Field Service Reports are filed, in Maynard, by System
Serial Number. Field Service personnel are requested to
assist us in maintaining accurate filespy accurately
reporting identification numbers.

There are two (2) labels associated with the 8/I CP. One
indicates the LOGIC SERIAL NUMBER:

Digital Equipment LOGIC
Corporation I 1234
Maynard, Mass.
or
Digital Equipment M26
Corporation I L1234 I

Maynard, Mass.
The other indicates the SYSTEM SERIAL NUMBER:

Digital Equipment M26 This number should
Corxrporation 5678 be reported on the

| _Maynard, Mass. FIELD SERVICE REPORT
The 26 indicates the PDP-8/I product line charge number.
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Title

Tech Tip,

AFC DIAGNOSTIC Number AFC-TT-1

All

Processor Applicability Author
8'sl

L. Goelz Rev o Cross Reference

l | | l l Approval G. Chaisson Date 07/27/72

AFC diagnostic does not recognize ASR35/KSR35 or LA3f

altmode codes.

When using the AFC-8 diagnostic MAINDEC-08-D6VA on a

system that has an ASR35 or KSR35, it is necessary to
change a location in the program. This is necessary
since the code for the ALTMODE key is different on the 35
(376) than the 33 (375). The change is

Location: 6404 -~ change from 7403 to 7402

When using an LA30 make the following change (altmode

code = 233):

Location: 6404 - change from 7403 to 7545

Tech Tip

Title AFC-8 TIMING ADJUSTMENTS Number AFC-TT-2

Al
8'5‘

Processor Applicability Author

A. Thompson Rev g Cross Reference

I l | | | Approval . o oiceon P 15408772

The AFC-8 Diagnostic write-up (Maindec-08-D6VA-DL) contains a
Timing Adjustment Procedure (paragraph 5.5.2.1). It presentdy
calls for a 2 ms wide pulse from the M3@2 at AM@F4-F@2T2 (lower
pot) .

This pulse being adjusted for only 2 ms will cause the AFC
Readings to drift on high gain and will make calibration of the
AFC difficult.

Change the procedure to read as follows:

.Adjust lower potentiometer on M302 (located at AM04-F02) for
a 3 ms wide pulse.
This is a correction to the AFC-8 Diagnostic Write-up only. The
AFC-8 Engineering Specifications calls out a 3 ms wide pulse.
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Tech Tip

Title 7219 PROGRAMMABLE GAIN AMPLIFIER Number AFC -TT-3
Al Processor Applicability Author Larry Goelz Rev § Cross Reference
sl | | | | | [Aeproval 5511 preeman Dot 12/05/73

A219 Programmable Gain Amplifier

The input to this amplifier is fused with a 10 milli-amp fuse.
If it becomes necessary to check the fuse for continuity, follow
the steps below:

1. Get a high value resistor 10K or greater.

2. Place resistance scale to R X1K.

3. Put the resistor in series with the fuse then place the meter
probes on the fuse and the resistor.

4. If the fuse is good, a movement on the meter should be
noticed.

If the fuse needs to be replaced, remove the defective fuse and

replace it with a new fuse taking care NOT TO BEND THE FUSE LEADS
at any time.
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- Tech Ti
Title  AGO1 or AG02 PRESTON AMPLIFIERS N:‘h;nb;,p AGO1-TT-1
Al Processor Applicability Author G. Chaisson Rev O Cross Reference
|slerfes| | | | [aproveiw. cummins Date g7/31/72

Suggested PM service of Preston Amplifiers on contract:

The maintenance manual describes three tests for the Preston
Amplifiers:

Gain Accuracy
Linearity
Common Mode Rejection

These tests should be made periodically (every 1500 hours of
operation) as a part of the PM routine. In addition two other
things can be done:

1. A check of the chopper circuit with a scope,
checking for noisey sighals (noise 50 mv P-P)
indicating necessity of replacing the chopper.

2. On a customer requested basis and at a $60 fix cost
replacement of the chopper on a yearly periodic
basis. (P/N DEC 29-18313)

These suggestions are an attempt to improve customer satisfaction
with service of these units on contract.

Corrective maintenance is normally accomplished by returning the
amplifiers to Preston for repair and recalibration.

Title Tech Tip

AGO1 and AG02 PRESTON AMPLIFIERS Number AG02-TT-1
an Processor Applicability Author G. Chaisson Rev O Cross Reference
| 8 |8II8L| | | | Approval ., cummins _ Date 97,31/72 | aGO1-TT-1
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Tech Tip

Title  AMO8-AMO3 TIMING Number AMO3-TT-1
Al Processor Applicability Author G. Chaisson Rev 0 Cross Reference
I 81| 9 |15| 12| | I Approval W, Cummins Date

Low Level Multiplexer

The Alll multiplexer relay modules have been found to bounce and
interfere with reliable A/D conversions. This Problem appears in
two different types of operation. First, if a single channel is
selected and reselected the problem can show up. Typically, what
a programmer may do is select a channel and allow the channel
selection to cause an A/D conversion from the AM08. If another
conversion is desired on the already selected channel, a reselection
of that channel will cause the A/D conversion but will probably
cause that relay to bounce and produce unreliable data. Second
case would be if an attempt is made to select channels at a rate
greater than 180 channels per second.

The problem stems from the fact that the relays used on the ALll
module are specified such that the relay must be opened or closed
for a minimum of 2.5 milliseconds. This plus AMO8S—-AM03 timing yields
a maximum of 180 selectable channels per second with the stipulation
that no channel is reselected. (Reselection of the same channel
operates the relay faster than specified.)

An ECO has been written for AM0O8 timing. If a program cannot be
changed, ECO gggge6, AMO8 could be accomplished to reduce the likeli-
hood of unreliable A/D conversion results.

Title AMO8 AMO3 - TIMING Number AMO8-TT-1
Al Processor Applicability Author G. Chaisson Rev 0 Cross Reference
Lexlo |15|12| | | Approval  w, cumming Dt 07/31/72] amo3-7r-1
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it Tech Tip

Title PRESTION AMPLIFIER IDENTIFICATION Number AMP-TT-1

Al Processor Applicability Author G. Chaisson Rev @ Cross Reference

L1 | | [Aeerovaly commins D2t 0s/15/72

DEC has sold a number of various models of Preston Amplifiers.
In ordering replacements from logistics it is imperative to
be specific with the following information:

MODEL: (Example; H83§@, HR83g@, HRC83§f, WXB83gf#, etc)
Serial Number on the amplifier (3 letters and 3 digits)

All gain settings X1, X2, X5 .....

All band width settings - 10, 100, 1K, ....

Programmable gain control or not.

There are a few Prest.:on Amplifiers that are special in that

they have only one gain and one bandwidth. These must be
jdentified as such to get the proper replacement.
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. Tech Ti|
Title  8I-AX08 INCORRECT PRINTS Numbelrp AX08-TT-1
Processor Applicability Author I Lacey Rev 0 Cross Reference

Al
lsleg] | | | | [Apmroval W. Cummins Date 07/31/72

Problem: Logic Prints do not reflect the following:

1. How RCLK is cleared by the IOT CLRK.
2. How CLYK is cleared by the IOT CLXK.
3. The origin of the signal external.

Answers: 1. The IOT RCLK is decoded as RCLK (p), (refer to
D-BS-AX08-0-1 sheet 1 at coordinates B 1/2, 6)
at pin F of the R113 in slot Al4. This signal
collector clears the RCLK flip-flop at pin M of
the R203 in slot C12 (D-BS-AX08-0-2 at coordinates
D, 5).

2. The IOT CLXK is decoded as XTAL CLK(p), (D-BS-AX08-0-1
sheet 1 at coordinates B 1/2, 7) at pin K of the R113
in slot Al4. This signal collector clears the XTAL CLK
flip-flop at pin F of the R203 in slot Cl2 (D-BS-AX08-0-2
at coordinates D, 2 1/2).

3. Refer to D-BS-AX08-0-2 coordinates D, 6 and make the
following additions.

T EXCK

~y
EXTER RI91
ALY

*External clock BNC connector

\

ADD

r
|
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Title

Tech Tip

AX08 - RANGE CAPACITOR PROBLEM Number AX08-TT-2

I
ls [exec] | | | [aeeroval v, cummins Date 07/31/72

Processor Applicability Author R. Nunlew Rev 0 Cross Reference

Some AX08's have been shipped to the field with some of
the range capacitors for the RC clock reversed. If any
capacitors are reversed, there will be no output from
the RC clock for that position of the range switch. The
capacitors are electrolytic and all should have their
positive ends connected to the top waffer of the range
switch, This waffer may be identified by measuring
continuity from the center tap (white wire) to terminal
3 of R4 (fine control below the range switch.

/mt

Title

R Tech Tip.
LAB 8/AX08 Wiring Error Number AX08-TT-3

All

lex] | 1 1 | | [Aerowat D. Dubay Date 07/31/72

Processor Applicability Author  prong Purcell Rev g Cross Reference
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It has been discovered that all AX08's shipped prior to April
1969 have an error in the wiring of the X display register.
The AX08 diagnostic and the Lab-8 software package both run
normally. Any customer program which is displaying a base
line may have one or two points displayed at random above or
below the base line.

The following wiring changes must be made:

Delete B21M to B21V

Delete Bl7V to B16K

Add B1l7V to B1l6J

Add B18M to Bl6H

Markup the X and Y register print to show that on all X register
R205's, the pulse inputs at Pin M are labeled "Load X1"; the pin

V inputs should be labeled "Load X2". An ECO is being prepared
and will be issued shortly.

SUPPLEMENTAL ACTION
TAKEN
Keco_Axeoe 013
I men
[] TecH mip
[ oBSOLETE




FIELD SERVICE

TECHNICAL MANUAL |  Option or Designator

lilgliltiall

BAl4
128 K[ 168t [J[ 188t (J] 368t [)
- Tech Tip
Title  OpTION LIST Number BA}4-TT-1
Processor Applicability Author C. Gamage Rev ¢ Cross Reference

n
|14l I | ‘ l | Approval G, chaisson Date

The following options are used in the BAl4 (Basic Accessory Box):

Option Description
BCl4-A Cable
BK022 Storage Card
BK272 Retentive Memory, Single, Mercury wetted
BK274 Retentive Memory, Dual, Reed
BK302 Timer

) . . Tech Ti

Title Documentation List N?,c,,':b:',p BAl4-TT-2

! Processor Applicability Author (., Gamage Rev ¢ Cross Reference
[1e] | | [ ] I Approval G, Chaisson Date

The following documentation, describing the technical characteristics
of the BAl4, may be ordered through the Field Service Information
Center, Maynard. This service is available to DEC Field Service

personnel only.

Designation

BAl4-g-g

BAl4-g-@1

K161-g-1

K207-g-1

K135-g-1

PDP14 Engineering Note #8
ECO/FCO Copies

DeScription

Physical Layout print

Block Diagram print

K161 Schematic

K2@7 Schematic

K135 Schematic

Accessoa Box gg_m%onents and Uses
leld-coded ECOs and FCOs cited in the

BAl4 DEC-ECO-LOG and the ECO/FCO list of

this BAl4 manual.
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N . Tech Tip
Title ECO/FCO List Number BAl4-TT-3
Al Processor Applicability Author Gamage Rev Cross Reference
Il4 I I l l | l Approval Chaigson Date

The following ECO/FCO listing is provided to insure
that the ECO status of this equipment may be swiftly
and accurately determined on site. Note that the
"Indication of Accomplishment"” column normally lists
only a part of the total ECO; the ECO and FCO docu-
ments must be consulted if further information is

needed.
Indication of

ECO # FCO # Priority Purpose Accomplishment

BAl4-g@g@l None Optional Connects Unit is serial #74
GNDs and or higher, or a wire
+5V to is installed from A02V
form runs to A03C.

BAl4-ggg@2 None Optional Allows use A wire is installed
of BK274 & from A04R to BO4R.
BK022
options.
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Title

DOCUMENTATION LIST

Tech Tip
Number BB714-TT-1

Al

[ad |

Processor Applicability

Author

Rev 0 Cross Reference

C. Gamage

Approval

W. Cummins Date

The following documentation, describing the technical characteristics
of the BB714, may be ordered through the Field Service Information

Center, Maynard.
Personnel only.

DESIGNATION

714 Schematics

PDP-14 User's Manual

This service is available to DEC Field Service

DESCRIPTION

All 714 power supplies are provided with

a schematic printed on the exposed face-
plate, with the exception of the Elasco-
Eastern unit. The Elasco-Eastern Schematic
is provided in this tech manual.

Provides equipment description.

. Tech Tip
Title peo/rco List Number  BB714-TT-2
P Anolicabi
rocessor Applicability Author C. Gamage Rev 0 Cross Reference
l14| l | | | l Approval o chaisson Dt

The following ECO/FCO listing is provided to insure that the ECO
status of this equipment may be swiftly and accurately determined

on site.

normally lists only a part of the total ECO;

Note that the "Indication of Accomplishment” column

the ECO and FCO

documents must be consulted if further information is needed.

ipment ECO Priority

714 (Digital) None Any revision DEC 714 power supply is

(PDP-14 Power suitable for field use and may be recog-

Supply) nized by the "Digital'Name printed on
the side of the H frame in which the
components are mounted.

714 (Armor) None Any Armor 714 power supply is suitable for

(PDP-14 Power field use and may be recognized by the

Supply) name "Armor" printed on the side of the H
fram in which the components are mounted.

714 (North Mandatory NO North Electric 714 power supplies are

Electric) considered suitable for field use in PDP-l4s.

(PDP-14P.S.) They may be recognized by the "North Elect-
ric, Co." name printed on the side of the H
frame in which the components are mounted
(directly below the schematic).
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Title ECO/FCO List (Continued) Tech Tib ppo1g4mpre2

Number
| Processor Applicability Author C. Gamage Rev 0 Cross Reference
|14I I l l l I Approval G chajsson Date
Equipment ECO Priority
714 (Elasco- NOTE: The Elasco-Eastern 714 power supply
Eastern) (PDP- required the following changes under the
14 P.S.) conditions described:
ECO Units Indications of
Change Priority Affected Purpose Accomplishment
Change 1 Mandato. Elasco- Filters 1.0K OHM resistor installed
Except in Eastern line to right of Ql as shown in
cases 714 Power noise Figure 1-714-A,
where Supplies
Change 2, shipped
below, was after
field 12/1/69.
installed, This is a
manufacturer
nsta
change only.
Change 2 Mandato: Elasco- Filters 1.0K OHM resistor installed
in cases Eastern line in series with C3 as shown
where the 714 power noise in Figure 1-714-B.
above supplies
change 1 shipped
was not before
installed 12/1/69.
by vendor. This is
a field-
installed
change.
Indication of
ECO FCO Priority Purpose Accomplishment
14-ggasg 14-Ccggsg Phase-in Product Power Supply is part
(to be Improvement number 1219984,
implemented

on an "as-
fails" basis
after June
30, 1972)
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Option or Designator
BB714

Title PARALLEL OPERATION OF 714 POWER SUPPLIES

Tech Tip
Number BB714-TT-3

Al Processor Applicability Author

C. Gamage

Rev 0

Cross Reference

il4| I l l I l Approval 6, chaisson

Date

The need for dual 714 power supply operation may be determined by
adding the current drains of each load fed by the +5V source, and
installing another 714 when the total reaches more than 7.0 amps

See Table BB714-A.

(this an absolute high limit).

TABLE BB714-A

UNIT

DC AMPS €@ 5 VDC

14 Control Unit
Memory, 1 K

1 Box

0 Box

A Box

S Module

Computer Interface

2.50
0.50
0.05
0.60
0.60
0.10
0.40

Installation of a second 714 power supply requires the installation
of the wires shown in Figure BB714-B.

RED
T RED —'WE——)HW‘
N WHITE 5 L WHITE
| 2 | [ 2 iy
[ 3 | 13
115 VAC L Py L 4
ssorns L5 | 5] |
° | 6 | 1 6|
7 7
O [sH
TERMINAL TERMINAL
STRIP OF STRIP OF
suPPLY 1. suPPLY 2.

FIGURE BB714-B
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e
Title PARALLEL OPERATION OF 714 POWER SUPPLIES (CON'T) N:":;"smu-n-a

Processor Applicability Author  C. Gamage Rev ¢ Cross Reference
el L LT Approval o chajsson Date

_ 1.0 K .
/ RESISTOR

(B

|

e
L]

06@®|ee )
) _

/
L—ﬂ#’ﬂ ®
U/
ELASCO-EASTERN POWER SUPPLY

WITH FACTORY-INSTALLED CHANGE
= FIGURE 1-714-A -

ST

N

INSTALL 1.0 K L
>0 | W, 5%

RESISTOR (R14)
IN SERIES WITH

T
il

b))

)

ELASCO-EASTERN POWER SlIJPPLY
WITH FIELD-INSTALLED CHANGE
- Figure 1-714-B -

DIGITAL EGQUIPMENT CORPORATION
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FIELD SERVICE TECHNICAL MANUAL |  Option or Designator
BB714

mnﬂnan 128 (¥ ] 168t (]| 18Bit (J] 36Bit []| to BCOsH

Titte PARALLEL OPERATION OF 714 POWER SUPPLIES (con't.ﬂlwhbtvamu_n-g
lum|

Al Processor Applicability Author C. Gamage Rev 0 Cross Reference
|14I ‘ l I I I Approval g, chaisson Date

In cases where the jumper between terminal 7 and 7 is omitted, the
result will leave one power supply operating at a high temperature
(normal indications, but in this case the hot supply is carrying
more than its share), and the other power supply operating at a
low temperature. A power supply which does not appear hot to your
touch is malfunctioning either due to improper terminal wiring or
component breakdown. This cold power supply should be properly
connected, or replaced if necessary.

. N . Tech Tip

Title MISSING +5VDC Distribution Wire Number BB714-TT-4

Al Processor Applicability Author C, Gamage Rev ¢ Cross Reference
I 14I I | | ‘ I Approval o ~paiccon Dote

Investigations prove that many dual power supply PDP-14 units prior
to serial #5044 have insufficient current-carrying capabilities
between the power supplies and the PDP-14 wire wrap panel. This
results in voltage drops of .2 VDC and higher, depending on power
supply loading through the program sequence. Visual examination
should reveal two size 18 red wires connected in the following
manner;

Left-hand 714
Power Supply to C32A2
Terminal 1

Left-hand 714
Power Supply to C25A2
Terminal 1

If the above two wires are not installed, you should correct
this production oversight by completing their installation.
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Title

BCO1lV WIRING ERROR

Tech Tip
Number

BCO1-TT-1

Processor Applicability

el L L1 L

Author Bill Freeman Rev 0
Approval y ¢ cummins D2t 06/06/72

Cross Reference

Some BCOlV cables have made their way to the field which have
the black wire that should be attached to pin VV on the Berg
cable terminator connected to the unlabeled slot below pin Vv,
To correct this problem move the wire from the incorrect
position to the proper one.

The BCOlV cables can be used on KL8E/A-G, KL8FA-K, DPSEA.

* o]
A Ju]
c |@
E |@]
H [a]
K [o]
L3 1
P |w]
s =]
U [s]
L0’
Y [=]
A7 e
cc [s]
EE [u]
BHH ]
KK [
o]
o]
[a]
(]
8]

NN E GO W *

VV @asmsmsmseCORRECT LOCATION
* @emsene=s TNCORRECT LOCATION

Approval p, purcell Date 09/20/72

: Tech Tip
Tile  NO POWER LOW FROM 8E ENABLE BOX BAS-A or BAS-B Number BCO8H-TT-1
An Processor Applicability Author 3. Blundell Rev ¢ Cross Reference

Page 44

BCO8H omnibus expander cables using a Rev. C M936 may fail to
bring power low up to the processor from the expander box
because the jumper from the cable to pin BV2 of the M936 is

missing.

Check for this jumper on any systems using the BCOSH cable,
especially if you have power low problems.

/mt
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Enanan 128ie (x] | 168it (5] | 188it [x] [ 368it [ oo

STRAIN RELEASE FOR BERG CONNECTOR Tech Tip pgggy_Tr-1

Title Number
All Processor Applicability Author J. Blundell Rev Q Cross Reference
X I | I l | I | Approval G, chaisson Date 9-1-72

PROBLEM: 40 conductor cable coming out of Berg connector in

cable assemblies such as BC08J, K, and L. Tends to
get damaged with excessive handling.

SOLUTION: Berg make a cable clamp with four plastic fingers that

lock into the unused pin holes at each end of the plug,
and two adhesive bars that grip the cable
(See drawing below) q\

\- O

DEC part number is 12-11166 for the complete assembly.
Berg part numbers are 65-33100 and 65-332001.
They may be ordered from the F.S stockroom under the DEC part number

COMPANY CONFIDENTIAL
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FIELD SERVICE TECHNICAL MANUAL | Option or Designator

dilgliltiall

128 )| 168it ()] 188 (J] 368t O to BCl4a

y Tech Tip BCOSM -
Title  BCOBM-OM CONNECTOR INumber cosm wr-1

Processor Applicability Author Ralph Boehm Rev o Cross Reference

All
2] | | | | | [Aeproval w.e. cummins Date g7/31/72

Some BCO8M-OM over the top connectors have been manufactured with
10 OHM resistors on pins A2, B2, Ul and V2. The use of the con-
nectors with the resistors can cause signal problems.

These resistors should be removed and jumpers installed.

/mt
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. Tech Ti
Title  pocumentation List Nu '“b;p BC14A~-TT-1
Al Processor Applicability Author C. Gamage Rev 0 Cross Reference
I 14| | | | I l Approval G. Chaisson Date

The following documentation, describing the technical characteristics
of the BCl4-A, may be ordered through the Field Service Information
Center, Maynard. This service is available to DEC Field Service
personnel only.

Designation Description

BCl4A-@g-g Cable Assembly Print

B-CS-G782-g-1 G782 Connector Print

ECO Copies All Field-coded ECOs and FCOs cited in

the BCl4A DEC-ECO-LOG and the ECO/FCO
list of this BCl4A Manual.

i Tech Tip
Title ECO/FCO LIST NP BCLA —T-2
Al Processor Applicability Author C. Gamage Rev '] Cross Reference
I 141 i | | l I Approval G, Chaisson Date

The following ECO/FCO listing is provided to insure that the ECO
status of this equipment may be swiftly and accurately determined
on site. Note that the "Indication of Accomplishment" column
normally lists only a part of the total ECO; the ECO and FCO
documents must be consulted if further information is needed.

ECO FCO Priority Purpose Indication of Accomplishment
BCl4A- Eliminates Cable is 2@ conductor ribbon
f#g@EY  None Low +5V line (multi-colored).
loss.

G782-  None MANDATORY Eliminates All diodes are D672.
00001 Note: Few effect of

G782 Cards weak diodes

needing

this ECO

still re-

main in

Field use.

COMPANY CONFIDENTIAL
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BC14C
128ic (3] 168t (J] 188t (]| 388it [J
- Tech Tip
th BC14C-10 USES AND RESTRICTIONS
Title Number BC14C-TT-1
Processor Applicability Author C. GAMAGE Rev 0 Cross Reference

All

|14| I l | | | Approval y g, CumminsDate 8-15-72

There have been no ECO's issued against the BC14C option. There
have been no publications released describing the BC1l4C and/or its

use.

The BC14C-10 test unit and its substitute, the handwired harness
shown in Figure 3-1, are special purpose items. Their use is
restricted to testing BX14DA and BY14DA options upon -
installation in conjunction with Maindec Test 14 and Test 14L;
they must not be used after the I/0 boxes are connected to their
respected machineries or on any 1/0 boxes using DC I/0 modules.

Input/OQutput tests are performed with Maindec Test 14 (Test 14L),
and test unit BCl4C-10 or its handwired substitute:

Designating a BY14DA box as half-§ box during the interrogation
portion of Maindec Test 14 (or Test 14L), will test the performance
of an output box with the exception of the K614 modules. To
satisfactorily test all of the hardware in (1) I-Box and (1) O0-Box
the connections shown in Figure 3-1 must be made to an output box
assigned to PDP-14 mainframe slot C32 (PDP-14L slot E03) and

to an input box assigned to PDP-14 mainframe slot A32

(PDP-14L slot C04).

The BC14C-10 test unit provides the connections shown in Figure
3-1 by the use of a 17 (10) conductor ribbon and (2) connector
assemblies. The BCl4C-10 is mounted on the I/O boxes as shown in
Figure 3-2.

Installation I/0 testing is performed by connecting each I/0
box (in turn) to its slot in the 14 or 14L, providing the test
connections shown in Figure 3-1 or 3-2, and running Maindec
Test 14 (or Test 14L) while declaring with a type-in

that the system has (1) I-box and (1) O0-box.
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128 [X) | 168t (]| 18Bit O w8 J]| t° BK272

. Tech Tip
Title  BC14C-10 USES AND RESTRICTIONS (Continued) lNu,,,,,,,Bcuc-TT-l

Cross Reference

Al Processor Applicability Author c. G o Rev ¢
|4 | | | | | |Approval g, chaisson Date 08.18.72
CABLE TO cABLE TO

PDP 4 A3 PDP 14 C32

PoPI4L CO4) (PoP 1L £03)

e S

of
@ 4 ,a"
! : 3‘ g
.,,"’ : v
BC14C-10 BCIAC-10
inPUT KOX ovTPUT BOX
FIXTURE FIXTURE

9
®| @ 5
/

Bci4Cc-10
CABLE

Th Box TESTER - MOVNTED
‘Fiq-ure,_ 3-2
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i Tech Tip  pro22-pp-1
Title DOCUMENTATION LIST Number
Al Processor Applicability Author ¢ ins Rev 0 Cross Reference
|14I | | I l I Approval G, chaisson Date
The following documentation, describing the technical characteristics
of the BK022, may be ordered through the Field Service Information
Center, Maynard. This service is available to DEC Field Service
Personnel only.
Designation De§crigtion
CS-K022-0-1 K022 Schematic
PDP-14 Engineering Note #8 A Y Box Comp ts and Uses
NOTE: This option consists of the K022 module
only, and is normally used in the BAl4
assembly.
) < s Tech Tip
Title Documentation List Number  BK272-TT-1
All Processor Applicability Author C. Gamage Rev 0 Cross Reference
|14I I | I | I Approval 6 chaisson  Date

Page 52

The following documentation, describing the technical characteristics
of the BK272, may be ordered through the Field Service Information
Center, Maynard. This service is available to DEC Field Service
personnel only.

Designation Description
B-CS-K272-0-1 K272 schematic

PDP-14 Engineering Note #8 Accessory Box Components and Uses
PDP-14 User's Manual Provides equipment description
NOTE: This option consists of the K272

module only, and is normally used
in the BAl4 assembly.
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FIELD SERVICE TECHNICAL MANUAL |  Option or Designator

BK274
12t (R ] 168t ()| 188ir [J| 368t (]| +to BK302

Title Documentation List

Tech Tip
Number BK274-TT-1

Al

L |

Processor Applicability Author ¢, Gamage Rev 0 Cross Reference

I l | Approval o chajsson Date

The following documentation, describing the technical characteristics
of the BK274, may be ordered through the Field Service Information
Center, Maynard. This service is available to DEC Field Service
personnel only.

Designation Description

CS~K274-0-1 K274 Schematic

NOTE: This option consists of the K274 module only,

and is normally used in the BAl4 assembly.

Titte ~ DOCUMENTATION LIST Techb:irp BK302-TT-1

Al Processor Applicability Author C. Gamage Rev ) Cross Reference
‘14l l I l I | Approval G, Chaisson Date

The following documentation, describing the Technical Characteristics
of the BK302, may be ordered through the Field Service Information
Center, Maynard. This servige is available to DEC Field Service
Personnel only.

Designation Description
B-CS-K302-0-1 K302 Schematic

PDP-14 Engineering Note #8 Accessory Box Components and Uses

PDP-14 User's Manual Provides equipment description

NOTE: This option consists of the K302 module
only, and is normally used in the BAl4
assembly.
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Hngﬂ.an FIELD SERVICE TECHNICAL MANUAL | Option or Designator
128t (]| 168t (] 188it [J[ 368t (J BW406

- Tech Tip

Title ULE Number BWA06-TT-1

Al Processor Applicability Author . 1 Rev 0 Cross Reference
18 Illllsl l l l Approval o oy aicson P5s1774 W406-TT-1

This module is the latest signal conditioning module for the UDC 8,
11, 15. It has been released to ultimately replace the W400, W402,
W403. In order to test the W406, the UDC tester is used just as
the procedures state without any modifications.

The module appears to be identical to the W400. In order for the
customer to have the capability that the W402, W403 provided, he
must wire his screw terminals in a certain way. This information
will be contained in the UDC manuals.
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BX14-DA
128it [x) | 168it (]| 188t [J] 368it [J
- Tech Ti
Titte DOCUMENTATION LIST Number BX14-DA-TT-1
Al Processor Applicability Author 1., Goelz Rev ¢ Cross Reference
el L L1 1| [Aeerosl o niecon Dot 09720/72
The following is a list of documentation available for the BX14-DA.
Designation Description
UA-BX14-DA-0 Unit Assembly Drawing
BS-BX14-DA-1 Block Schematic
PL-BX14-DA-0 Parts List
CS-K136-0-1 Circuit Schematic K136
CS-K161-0~-1 Circuit Schematic K161
CS-K578-0-1 Circuit Schematic K578
/mt
Tech Tip e
Title ECO/FCO LIST Number BX14~-DA-TT-2
Al Processor Applicability Author 1. Goelz Rev o Cross Reference
il [ L1 1] [arerowdl o chassson Do 0s/20/72
ECO UNITS INDICATIONS
EQUIPMENT CHANGE PRIORITY PURPOSE OF ACCOMPLISHMENT
BX14-DA BX14 MANDA- BX14DA Connects  Presence of wire from
(Input DA-000 TORY S/N 377 GNDS & AQ4C to BOlC in BX14.
Box) 06 & prior +5V pins
to form
runs
BX14DA Optional See Slows ckt Input box contains K136
=00007 "k136" response in slot BO2
K578 K578- Optional Etch Rev. Decreases Board is etch Rev. B
(AC Input 00002 uhless A boards response or higher.
Module) input AC receiving time
signals signals production

less than costs &

500 ms in repair time.
duration

(cam switches,

etc,)
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Tite ECO/FCO LIST (Continued) :l:“"b":” BX14-DA-TT-2
mi
Al Processor Applicability Author 1 Rev Cross Reference
ha| | | l | | Approval G, Chaisson Date sept. 20
ECO UNITS INDICATIONS

EQUIPMENT CHANGE PRIORITY AFFECTED PURPOSE OF ACCOMPLISHMENT
K136 None Install- Controll- Replace Input box contains K136
(Inverter) ation ers K136 to in slot B02. ECO BX14~DA
Optional experienc- pro- 00007 completed.
ing "False hibit
Inputs" passage
due to of high
high mag- speed
nitude high
short magnitude
duration pulses
pulses
which pass
onto the
sample
return
line while
either in-
puts being
tested.
NOTE: These pulses are developed between the hot
or common inputs and the input box chassis.,
Prior to installation of a K136, an attempt
should be made to operate the system with a
ground connection installed between the
input box chassis and the machine chassis
(lathe, etc.). This should be #6 wire or
heavier. Care should be taken on all in-
stalled grounds to insure metal-to-metal
contact; use good solid lugs and star washers;
avoid the use of split lock-washers as sub-
stitutes since they do not break through the
paint layer until the secaring machine screw
is backed out. Do not replace a K136 with a
K135 except in an emergencysw.
K161
(Decoder) K161- MANDITORY All etch Provides Board is etch Rev. "B"
00001 Rev. A referen- or higher, or R8 and
K161 ce for R9 have been removed
boards Q7 & Q8 from Rev. A board.
K161~ Optional Etch Defeats Module is etch Rev, D
00001 Rev. C noise on or higher.
K161 address
Modules lines.

DIGITAL EQUIPMENT CORPORATION
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BX14-DD

) Tech Tip

Title DOCUMENTATION LIST Number BX14-DD-TT-1

Al Processor Applicability Author L. Goelz Rev 0 Cross Reference
Y O I I Chaisson D 9-21-72

The following is a list of documentation available for the BX14-DD

DESIGNATION DESCRIPTION
UA-BX14-DD-0 Unit Assembly Drawing
BS-BX14-DD-0 Block Schematic
PL~BX14-DD-0 Parts List
CS-K136-0-1 Circuit Schematic K136
CS-K161-0-1 Circuit Schematic K161
CS-K564-0-1 Circuit Schematic K564
. Tech Tij
Tile  gco/FCO LIST [Numw'}axM—DD—TT-z
Al Processor Applicability Author 1,. Goelz Rev ¢ Cross Reference
| | I I I I I Approval G, chaisson Date 9-21-72
ECO Units
Equipment Change Priority Affected Purpose Indications of Accomplishment
K136 None Install- Controllers Replace Input box contains K136
(Inverter) ation experineced K136 to in slot B02. ECO BX14-DA-00007
optional "False prohibit completed.
Inputs" passage

due to high of high
magnitude speed
short

duration

pulses which

pass onto the

sample return

line while other
inputs are being
tested

Note: The pulses are developed between the hot or common
inputs and the input box chassis. Prior to install-
ation of a K136, an attempt should be made to operate
the system with a ground connection installed between
the input box chassis and the machine chassis (lathe
etc). This should be #6 wire or heavier. Care should
be taken on all installed grounds to insure metal-
to-metal contact, use good solid lugs and star
washers, avoid the use of split lock-washers as
substitutes since they do not break through the
paint layer until the securing machine screw is
backed out. Do not replace a K136 with a K135 except
in an emergency.
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i Tech Tip ‘
Title ECO/FCO LIST ‘I:,umm BX14-DD B
Al Processor Applicability Author L. Goelz Rev 0 Cross Reference :

lml | | | I | Approval G. CHaisson Date 9-21-72

K161 Optional Etch Rev Defeats Module is etch revision D

00002 K161 Mdls noise on or higher

address
lines

it Tech Tip

Tide INSTALLATION TESTS OF DC I/Q BOXES Number R!((:'IA ?R:f;:no:

Processol icabili . ross
Al r Applicability - Authar | o 1, Revy
LT | [Approva Date g/1/73

INSTALLATION TESTS OF DC I/0 BOXES

DC I/0 tests are performed with SIM-14 after confirming proper operation
of the PDP-14 (or 14L) mainframe with MAINDEC TEST (or Test 14L). A
voltage source providing +10 to +55 VDC (for I-Box Tests), or +10 to

250 VDC (for O-Box tests), is required, and is normally customer supplied.

NOTE: These tests must NOT be performed on AC I/0 boxes, or on any
DC 1/0 boxes already connected to their respective machineries.
The BC14C test unit must NOT be used in testing any DC I/0 box.

DC I-Box Tests:
1) Load SIM-14 using Binary Loader.

2) Turn off power. Connect the I-Box cable, BC14A, to PDP-14
slot A32 (PDP-14L slot CO04).

3) Connect the neutral (earth grounded) side of the +10 to +55 VDC
power supply (provided by customer) to terminal 9 (GND) of
each K564 input module (4 modules per box). See Figure 3-4.
If the DCpower source provides +10 to +24 VDC, all K564 modules
must have ground connected to terminal 9 only; if the DC
power source provides +24 to +55 VDC, all K564 modules must
have an additional jumper between terminals 9 and 10. If the
DC power source exceeds +55 VDC, an external resistor must
be installed in series with each input.

4) Turn power on. Load and start 2200.
5) Type "OM" and "RETURN" on the TTY.

6) Place the plus side of the power supply on the iirst input, X@
See Figure 3-4.

7) Type "IX@-377" and "RETURN" on the TTY. The program will then
tell you every input that indicates "on" by typing:
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12Bit ] 16Bit ()| 18Bit (] ] 36Bit (]| BX14-DD-TT-3

Title IT*" Tip
INSTALLATION TESTS OF DC I/0 BOXES Number BX14-DD-TT-3
All Processor Applicability Author Rev g Cross Reference
ocelz

| |

L | [ | [aeeroval ¢ chaissonDote 5173

Only
indic

8)

op0 1 (indicating input Xp@p@ is in the "1'" state)

the input with the positive lead connected to it should
ate "on".

Remove the positive lead from the K564 terminal and repeat
steps 6, 7, and 8, testing each of the 8 terminals on each
K564 (f through 37 octal for this box). See Figure 3-4.

DC 0-Box Tests:

1)
2)

3)

4)

5)
6)
7)
8)

9)

10)

11)

Load SIM-14using Binary Loader.

Turn off power. Connect the 0-Box cable, BCI4A, to PDP-14
slot C32 (PDP-14L slot EO03).

Connect the positive side of the +10 to +#250 VDC power supply
to terminal 9 of each K657 module; see Figure 3-5 (note that
the output voltage rating of the K657 module is greater than
that of the K564 input module, therefore terminal 10 is not

used). The maximum current output of each K657 terminal is

1 ampere; the K657 outputs are not fused in the module.

Connect the neutral side (earth ground) of the +10 to +250
VDC power supply to terminals 2, 4, 6 and 8, of each K657
module; see Figure 3-5.

Turn on power.

Load and start 2200.

Type "OM" and "RETURN" on the teletype.

Type "IY$-377" and "RETURN". All outputs should be off, and
tye TTY should type a single "9".

Type "YN@-17" mnd "RETURN". The PDP-8 Family computer will
halt; hit the continue switch on the computer 16 (decimal)
times. The lights in the output box should come on in sequence.
See Figure 3-5.

Type "IYP-377" and "RETURN" on the TTY. The program should type
out, indicating that only outputs #-17 are "on".

Type "YF@-17" and "RETURN" on the TTY. The computer will halt;
hit the PDP-8 Family computer continue switch 16 (decimal) times.
The lights should go out in sequence.
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Title Tech Tip

ESTS OF DC_1/0_BOXES Number BX14-DD-7p_3

All Processor Applicability Author Rev Cross Reference
— L. Goel ]
l I l , | I I Approval | chaissan O™ gs1/73

12) Type "IY@-377" and "RETURN" on the TTY. All outputs should be
off, and SIM-14 should type out a single "@".

13) Repeat steps 2 through 12 for each DC 0-Box to be tested.

NOTE: A DC output, when "on" provides a path for electron flow from
earth ground, through the K657, through the load (relay coil,
etc.), to the + VDC source. See Figure 3-6. Therefore, when the
output in question is connected to a load, and is turned "on",
that output terminal will read nearly ground potential. This
information is provided to expedite troubleshooting; no customer
loads may be connected to the 0-Box while performing installation
tests.
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12Bit (9| 168it (]| 18Bit (]| 368t [J| SX14-DD

Title Tech Tip
INSTALLATION TESTS OF DC I/0 BOXES Number BX14-DD-TT-3
Al Processor Applicability Author L oot Rev 9 Cross Reference
| | | | | I I Approval G, Chaisson Date 8/1/73
CABLE TO
PDP-14 A3R

(PoP-14L CO4)

NS / gl
10 1| o [x20
-’ 9 210
xaf o |8 3|0 ngaf
o |7 4|0 1
o |6 /7 o
/ o5 sl 0
0 {4 mopoe 7| ©
+VDC o |3 Termmar 8] O [¥27
TEST LEAD o |2 swmpers ? :
X7 o | 10
)R
B iF
x10 o8 310
[N 4|0 o
ole 5] o
0|5 ¢l o
o+ 7| 0
ol3 8l o
R K] 9
Xi7 ol 0 5

0C &GROUNP
T (connecren FOR +24 To + 455 VDC)

pc T-Box Lustacaton Test Conwections

Fieure 3-4 —
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Title Tech Tip

TESTS OF DC 1/0 BOXES Number BX14-DD-TT-3
Processor Applicabili
Al I ity Author . ., Rev 5 Cross Reference
I | I | I | Approval ¢ chaisson Date  gr1/73

CABLE TO
pbP-14 ster (32
(POP-14L SLOT EO3)

YiR
1 o Y
4 Y2
Y
2] v 13
%" Y3
Yi4
8—p ‘'
Y4
M Y5 ]
| Y6 Y17|
DC
+vDC i
T 00 N

DC 0-BOX TEST CONNECTIONS
Flaore 3-7

Femmm e m———— N P
1 1 ! i
! 1 | +¥DC )
1 ] 1]
| l |
1 { 1
! / pc LoAD |
i |
: - |
| ' i
'
'
| ' |
" D¢ GND
t [snown N OFF ) = H
: STATE - i
1
: i PoweR _AND_LOAD CONNECTIONS _ |
1 il
i !
H 1
L KeJZ_mopuLe______ .l

DC 0-BOX SWITCHING  PRINCIPLE

————FiGURE 36
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BX14-SA

dlilglitall

128it [x) |

168it ()| 18Bit ]| 36Bit [

Title DOCUMENTATION LIST

Tech Ti
Nomt Pp%14-sA-TT-1

Applicabili
Al Processor Appl ility

bal LU L1

Rev O Cross Reference

Date 9-20-72

Author Iarry Goelz

Approval G. Chaisson

The following is a lis
BX14-SA.

DESIGNATION

UA-BX14-SA-0
BS-BX14-SA-0
PL-BX14-SA-0
CS-K579-0-1
CS-K161-0-1

t of documentation available for the

DESCRIPTION

Unit Assembly Drawing
Block Schematics
Parts List

Circuit Schematic K579
Circuit Schematic K161

CS-K136-0-1 Circuit Schematic K136
Title Tech Tip
ECO/FCO LIST Number BX14-SA-TT-2
" Processor Applicability Author Larry Goelz Rev Cross Reference
!14| | I | | ] Approval G, Chaisson Date 09/20/72
ECO UNITS

EQUIPMENT CHANGE PRIORITY

AFFECTED PURPOSE INDICATIONS OF ACCOMPLISHMENT

K136
(Invtr)

Install
tion
optional

None

NOTE:

Controller Replace Input box contains K136
experiencing K136 to in slot B02. ECO B14DA-
"False Inputs prohibit 00007 completed

due to high passage

magnitude of high

short duration speed

pulses which high

pass onto magnitude

the sample pulses

return line

while other

inputs are

being tested

These pulses are developed between the hot or
common inputs and the input box chassis. Prior

to installation of a K136, an attempt should be
made to operate the system with a ground connection
installed between the input box chassis and the
machine chassis (lathe, etc.) This should be #6
wire or heavier. Care should be taken on all
installed grounds to insure metal-to metal contact,
use good ©lid lugs and star washers, avoid the use
of splitlock washers as substitutes since they do
not break through the paint layer until the
securingmachine screw is back out. Do not replace
a K136 with a K135 except in an emergency.
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N Tech Tip
h ~SA-'TT—,
Tite  gco/Fco LIST Number BX14-SA-TT-2
Al Processor Applicability Author Larry Goelz Rev ¢ Cross Reference
_[14| I | I I I Approval . o iceoqn DA 950 7
K161 K161l MANDATORY Alletch Provides Board is etch Rev. "B"
(decoder) 00001 Rev. A reference or higher, or R8 and R9
K161 for Q7 have been removed from
boards and Q8 Rev. A board.
K161 Optional Etch C Defeats Module is etch revision D
00002 K161 noise on or higher
modules address lines
K579 K579 MANDATORY Modules Defeats C4 is missing, see FCO
Trigger 00002 shipped noise. K579-C0002
Input Module before
3-14-72
Tith Tech Tip
" K135 CAN NOT BE USED IN BX14-SA Number  BX14-SA-TT-3
Al Processor Applicability Author John L. Breyer Rev Cross Reference
lia] ] | | | | [Aeerovairred sitva Dawe7/31/72

The PDP14 literature does not

be used in a BX14-sa,
replaced by a K135. A K135

BX14-SA is that
be read as "on."

any time that "I"

will not

state specifically that a K135 can not
although it does say that a K136 should not be

work because the BX14-SA backplane does
not have ground wired to B@2T and B@2V.

The failure symptom of a K135 in a

box is addressed, all of its inputs will
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128t [x) | 68t (J] 18eit (]| 3esit []

Option or Designator
BY14-DA

Title DOCUMENTATION LIST Tech Tip py14-pa-TT-1
Number

Ml

Processor Applicability Author Larry Goelz Rev O

Cross Reference

| l | Approval George Chaisddffe 9-21-72

The following is a list of documentation available for the BYl4-DA

DESIGNATOR

UA-BY14-DA-0
PL-BY14-DA-0
BS-BY14-DA-1

DESCRIPTION

Unit Assembly Drawing

Parts List

Block Schematic

CS-K614-0-1 Circuit Schematic K614
CS-K135-0-1 Circuit Schematic K135
CS-K161-0-1 Circuit Schematic K161
CS-K207-0-1 Circuit Schematic K207
i Tech Ti
Tide ECO/FCO LIST N s, BY14-DA=TT-2 l
Al Processor Applicability Author 1arry Goelz Rev o Cross Reference
| 14I ] | l | | Approval G. Chaisson Date 9-21-72
ECO Units
Equipment Change Priority _Affected Purpose Indications of Accomplish
BY14-DA BY14DA MANDATORY BY14DA connects Presence of wire from
(Output 00002 S/N 317 GNDs & A04C to BO1C in BY14.
Box) & Prior +5V pins
to form
runs
K161 K161 MANDATORY Alletch Provides Board is etch Rev "B" or
(Decoder) 00001 Rev.A reference higher, or R8 and R9 have
K161 For Q7 been removed from Rev.A
boards and Q8 board.
K161 OPTIONAL Etch Rev  Defeats Module is etch revision D
00002 K161 Modls noise on or higher
address
lines
K207 K207 Low All etch Eliminates Board is etch revision B or
(Flip/ 00001 (Phase-in) Rev.A unreliable higher
Flop) K207 operation
boards at low
temperature
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Title DOCUMENTATION LIST

Tech Tip BYLl4-

Num DD-TT-1

Al Processor Applicability

Author Larry Goelz

Rev 0 Cross Reference

1111

L1

Approval g chaisson Dateg_p;-72

The following is a list of documentation available for the BY14-DD

DESIGNATOR
UA-BY14-DD-0
BS-BY14-DD-1
PL-BY14-DD-0
CS-K135-0-1
CS-K161-0-1
Cs-K207-0~1
CS-K657-0-1

‘"‘" ECO/ FCO

DESCRIPTION

Unit Assembly Drawing
Block Schematics

Parts List

Circuit Schematic K135
Circuit Schematic K161
Circuit Schematic K207
Circuit Schematic K657

Tech Tip py]4-pp-pr—2
Number

Al Processor Applicability | Author Larry Goelz Rev Cross Reference
,.[,141 I l I | | Approval G, Chaisson Date 9-21-72
ECO Units

Equipment Change Priority Affected Purpose 1Indications Of Accomplishment
K161 K161 MANDATORY All etch Provides Board is etch Rev. "B" or
(Decoder) 00001 Rev. A reference higher, or R8 and R9 have
K161 for Q7 been removed from Rév. A
boards and Q8 board.
K161 OPTIONAL Etch Rev  Defeats Module is etch revision D
00002 C K161 noise on or Higher
Modules address
lines.
K207 K207 Low All etch Elimin- Board is etch Rev B or higher
(Flip/ 00001 {Phase Rev.A ates
Flops) In) K207 unreliable
boards operation
at low
temperature
K657 K657- Mandatory All etch Changes neons K657 is etch Rev. B or
(DC Out- 00001 for units Rev.A to light higher,identified by
put using DC K657 emitting diodes blue terminal strip
module) outputs modules and changes
black terminal
strip to blue
for rapid iden-
tification of
DC module.
Title Tech Tip
INSTALLATION TESTS OF DC 1/0 BQXES Number BY14-DD-TT-3
Al Processor Applicability Author Rev 9 Cross Reference
L+ GCool
[ 1 I [ | | [ [aeproui G.Chaisson D% /1773 BX14-DD-TT-3

For installation tests of DC O-Boxes refer to Tech Tip BX14-DD-TT-3.
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FIELD SERVICE TECHNICAL MANUAL | Option or Designator
128t ()| 168it 3] 1ssit Q_LSGBR (] CABINETS

. Tech Tip
Title
FAN DIRECTIONS ]Nnmbnr TT#1
Processol licabili
Al v Applicability | Author; ) pa014 Rev 4 Cross Reference
Xl | | | I | I Approval Frank PurcelPate  11/2/73

Some standard cooling practices have evolved in the past with DEC
equipment which are worth summarizing briefly to help you make field
decisions when field installing extra cabinets and options.

Equipment cooling is accomplished in two ways:

1. Keeping the cabinet interior ventilated with cool, clean air.
2. Ensuring that each option gets a share of the cabinet air.

Point 1 used to be handled by sucking air through a metal filter on the
cabinet floor, and blowing it upwards. This idea has generally been
dropped now in favor of one (or two) fans on the cabinet roof sucking
air down through a plastic foam filter placed on top of the cabinet.
This system suffers from two disadvantages. One is that it is bucking
not only the natural flow of hot air (which would be upwards), but also
the flow of fans used in some cabinet mounted equipment. The pressure
gradient caused by the hot air attempting to rise is easily overcome
(especially with two fans blowing) and the individual equipment fans
blowing upwards may well cause a beneficial agitation of the main air
flow within the cabinet.

The second disadvantage is that the practice has never been officially
standardized or checked for, resulting in multicabinet systems exist-

ing where one cabinet's fans blowing down may be balanced out by adjacent
cabinets fans blowing upwards. The danger also exists that systems

with all their fans blowing upwards are steadily filling their cabinet
interiors and the logic with dirt.

The major advantages of roof mounted fans are:

1.~ Filters are easier to clean, with no danger of disturbing equipment.
2. Possibility now exists for using multiple fans.
3, More floor space for cabling.
4. Cleaner air is available from the top, and the floor under
the system tends to stay cleaner.
5. The fans mount in "dead" space behind the logo, rather than use
up floor level 19" rack mount space.

The cooling of individual logic assemblies within a cabinet will
generally be done by a number of boxer type fans devoted to the logic
assembly. Black boxes (such as the PDPS8E) which have a primarily hor-
izontal airflow will by convention move their air from right to left,
as viewed from the front of the cabinet. It is good practice to

check these fans at installation time and regularly thereafter to see
that they are working freely, and also that they are all blowing in
the correct direction.
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Title Tech Tip
CABINETS Number TT#1
Processor licabili
Al Aplicability | Author | ) i1 Re o Cross Reference
L LT Approval p purcell  Datt  43/5/73

It is not so critical which direction (up or down) individual logic
rack fans are blowing but they should blow at the logic, rather than
suck at it. (i.e. fans mounted above the logic should blow downwards
and fans below should blow upwards,) unless two sets of fans have been
used in a push/pull arrangement.

The primary point to remember on the field when integrating a system is

that whatever cools the system best is right. Given a unique field
situation with come cabinets effectively blocked up with devices such as
RF08 type disk units, and some high wattage interfaces, it may well be

that some fans will need to be reversed, or even that some additional

fans may be required, but beware of jumping to the conclusion that

whatever solved that unique problem is a cure all for other problems
although if you do find recurring situations requiring similar solutions

a written input to Maynard Product Support will be discussed.with Mechanical
Engineering and may lead to an ECO to improve the situation.
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FIELD SERVICE TECHNICAL MANUAL |  Option or Designator

128t )| 16Bit ()| 188t ()| 36Bt X | +o camre

i Tech Tip CABLING RULES
Title RULES FOR CABLE USAGE |Number sy
Al Processor Applicability Author Don White Rev 0 Cross Reference

| s | 8s]e1] sefsn| | [Aeeroval 4 cunmins  Date 07/31/72

Rule #1

Round and

flat coax are electrically interchangeable, and may be

intermixed in a system. Round coax is preferable for interconnecting
free-standing cabinets, since it is far more resistant to the elephant-
like feet of computer operators.

Rule #2

Ribbon cable and unshielded flexprint are "for the birds". Any person
using such a cableé on an 8-Family I/0 bus does so at his own peril,
and had better not get caught.

Rule #3

The maximum length of coax which may be used on the programmed I/O bus

is 50 ft.

Rule #4

The maximum length of coax which may be used on the data-break bus

is .30 ft.
Rule #5.

Tndiscriminate intermixing of shielded flexprint and coax is not advised.
For consistency, and minimum cost, we recommend all cables be shielded

flexprint

unless used to interconnect free-standing cabinets, or to

gain maximum length. No more than one change from flexprint to coax
(or vice-versa) is permitted over the length of a bus.

Rule #6

Shielded flexprint (flexprint cables with alternate solid flexprint)

can be used in place of coax. Shielded flexprint should be used only
within cabinets, or in locations where it will not be subject to physical
abuse (see rule #1).

Rule #7

Maximum permissible length of shielded flexprint is 45 ft. for programmed
I/0, and 25 ft. for data break.

Rule #8

A DMO1 = 10 ft. of cable (data break only) in rules #4 and #7.

A DM04 =

5 ft. of cable (data break only) -in rules #4 and #7.

A DWO8 (either A or B) equals 10 ft. of cable in rules #3, #4, and #7.

For DMOl and DM04, rules #4 and #7 refer to the sum of cable lengths
from the processor to the DM and from the DM to the most distant break

device.
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) Tech Ti

Title RULES FOR CABLE USAGE (cont.) N.,mb,,p C"T’.}fi

Al Processor Applicability Author Don White Rev 2 Cross Reference
s'sl I I l l l I Approval W. Cummins Date 7/31/72

Rule #8 (continued)

In the case of the DW08A or B, positive and negative buses must be
considered separately. For one of these buses (the one originating

in the computer) rules #3, #4, and #7 should be applied directly. For
the other bus, rules #3, #4, #7 and #8 govern the sum of the lengths
of cable from the computer to the DW08 and from the DW08 to the most
distant peripheral on the bus of opposite polarity,

Rule #9

Termination is required on programmed I/O cables longer than 20 ft.,
and may be desirable on shorter cables. For negative bus, use 220 ohm
shunt resistors to ground on IOP 1, IOP 2, IOP 4, BTS 1, BTS 3 and
Initialize. No special termination module exists for negative bus.
For positive bus, 100 ohms to ground on the same lines should be used.
(A G717 module does this for you, and should be inserted at the end

of the bus on cable #1.) If two buses are present in a machine, they
are electrically independent, and must be separately terminated.

Rule #10
No branching ("Y" connections) is permitted on the bus.

" Tech Tip
Title  USE OF COAXIAL CABLE IN PDP-12"s Number Cable~TT-2

Processor Applicability Author Rev 0 Cross Reference
hal | | | | | [Aswowr 4 Long Date g.17,72

All

Your attention is called to drawing D-AR-PDP-12-0-2 sheet
4 (Equipment Layout (PDP12)). Note 3 specifies that all
systems with data break devices must be cabled with coax-
ial cable only. This should be strictly adhered to.

Title. Tech Tip
'€ POSSIBLE INTERMITTENT BERG CONNECTOR PROBLEMS Number Cable-TT-3

Paul—Tr

Processor Applicability Author p3177 Perkins Rev 0 Cross Reference

x| 1| [ | | | [Approva Date 6/27/74

There is a possibility of intermittent connections with the berg male cable
connector (DEC Part #12-10918-15),
The part causing the problem is the female connector pin (DEC Part #12-10089-
06). Near the open end of this female pin there is a leaf spring. This leaf
spring is held in place by two crimps at either end of the spring. Should
glther one 9f these crimps become loose or broken, the resulting pin connect-
ion may be intermittent or lost entirely. This is due to the leaf spring
co@inq loose or falling out.
Th1§ problem is most likely to occur when the connector (or the cable attached
to it) is subject to excessive mechanical stress or abuse.

GREATLY MAGNIFIED FEMALE PIN

2

ol ’

open end :
DEC 1274N)-1190-n370 OF leaf spring \wire end
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dilgliltiall

128t [x)| 168t [J] 188it [J] 368t [J] casLes

Title Tech Tip
STANDARD CABLE USAGE FOR 8E OPTIONS Number CABLE—TT~4
Processor Applicability Authorpale Staupe Rev '] Cross Reference
2] | | | | | [neerova gefs Blunaelibate 8/8/74
OPTION QTY. PART # OPTION QTY. PART #
70-8533 RLE-J&* )
AMSEA 1 70-8533 KL8-JA* 1 70-8360
BAS8 1 70-6993 KL8M 1 BC0O5C-25
BAS 1 70-8288-3F KL8M 1 BCO8T-1
BAS (PDP8E) 2 BCO8H-3F KPSE 1 70-7128
BAS (PDP8M) 2 BCO8H~4F KV8E 3 BC08J-06
BESA 2 M935 RV8E 1 70-6289
BESA 1 70-6993 LC8E 1 70-8417
CMSE 1 70-7252 LES8 1 70-6964
CM8F 1 70-8738 LT33MB 12ft 1 70-6593-1
CR8E 1 70-7252 LT33MB 18ft 1 70-6593-2
CR8F 1 70-8738 LS8E 1 70-8859
DBSEA 1 BCO8R-25 PC8E 2 BCO8K-6
DBBEB 2 BCO8R-10 PPSE 1 BCO8K~-6
DKSEA 1 70-7128 PP67C to PA63 1 BCO1F-25
DP8EA 1 BCO5C-25 PRSE 1 BCO8K-6
DPBEB 1 BCO1vV-25 RK8E/8F 2 70-09026
DRSEA 1 BC08S-1 REfF1X to RKO1l 1 70-06604
DRSEA 2 BC08J-10 TAS8 2 BCO8R-10
DRSEB 2 BCO8R-8 TDSE 1 70-8447
DR8EC 1 BC08S-1 TM8 2 BCO8L-10
DRBEC 2 BCO8R-8 VC8E 1 BCO1lL-10
DWSE (Neg) BCO8D~7 (Also see VCS8E-TT-2)
DWSE (Pos) BC0O8B-7 VR14 1 BCO1K-10
KASE 3 BC08J-10 VTO05 1 H308 or H312
KDSE 2 BC08J-10 VT06 1 H308 or H31l2
KL8E/8F 1 70-8360 VT8E,FA 1 70-9042-15
KLSEA-KLSEG 1 BCO1vV-25 H721 to rear
omnibus 1 70-09608
XY8E 1 70-6965

* Not supplied with option
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FIELD SERVICE TECHNICAL MANUAL |  Option or Designator
dilgiltall
1281t (x) | 16Bit (]| 18Bit [J]| 368it [] eM81
Tech Tip
Tile ¢y 12 (GDI Card Reader Only) Number CM12-TT-1
Al Processor Applicability Author Rev O Cross Reference
Lol T L L] Jawrovat y, pong Dateng/14/72
Problem: "C.R.I." signal when reader is powered on or off,
glitches to +2V and returns to +1V. This causes the PDP-12
interrupt bus to go true.
Correction: Do not power card reader up or down with soft-
ware in operation.
/mt
Title Tech Tip
GDI _100M RANDOM HALTS Number CM8T TT#1
Processor Applicabili
Al r Applicability Author o e Cline Rev Cross Reference
| l l ! I l I Approval y ¢ comming P 15/74773
CARD READER MODEL GDI 100M RANDOM HALTS
Du? to the floating grounds of the GDI 100M, there is a lot of internal
noise. Occasionally enough noise is induced on the signal LEAMP, to

cause motion errors when
of "MOTOR ON
false.

no card is in the reader.
-" to go high turning off the motor and

To cure, place .01 microf cap pin A2-29A to g

This has the effect

"ON LINE X" to go
round.
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Title Tech Tip
CHARACTERISTICS OF NEW (AXIAL LEAD) BYPASS CAP -|Number TT#1
Processor Applicabili ATITO
All r Applicability Author | oo 4017 Rev 9 Cross Reference
X I | l | l l I Approval F,Purcell Date 1/4/74

There have been a number of questions from the field concerning the new
style of bypass capacitor used on many of the M series boards for +5
volt decoupling by each I.C.

The major difference with the new capacitor is physical, it looks
like a small glass body diode, although there are a few electrical
changes summarized below:

Disc Type Axial Lead Type
Part # 10-01610-01 10-01610-00
Type Ceramic disc Monolithic
Capacitance (25°C) 8000pF min. 8000 pF min.
Lead Pull Test 5 1bs for 5 seconds 10 1bs.
Markings Printed on body Color bands (brown,black,
orange)
Working Voltage 100 volts 50 volts
Insulation Reistance 10K Mohms minimum 5K Mohms minimum

Note that although there are some electrical difference between the

two types of capacitor they are not relevant when the capacitor is
being used as a chip decoupling capacitor. You may treat the two
components as being interchangeable in the field should it be necessary
to touch up a module whose disc capacitors have suffered damage. The
axial lead capacitor is not polarity sensitive, it does not matter which
end the color bands are on.

Titl Tech Tip

' DATE CODES OF SUSPECT COMPONENTS Number COMP-TT-2
All Processor Applicability Author 3o£f Blundell Rev g Cross Reference
x | [ [ [ | || [eeproveirrank purceiiDateg/6/74

The following components are suspect, and should be purged from F.S. stockrooms
and toolkits.

NAME MANUFACTURER DATE CODE DEC #
2N3055 Motorola 7426 15-10008
2N3055 Motorola 7426 15-05819
Bridge Rectifier NAE Before 7339 11-10714
Notes

1/ The 1510008 is a 2N3055 with solder lugs crimped onto the base and emitter
leads ready for use in the H724 (PDP8E power supply). The 15-05819 is the
basic transistor.

2/ This bridge rectifier is used primarily on the PDP8M/PDP8F/PDP11/05 and
11/35 power supply. See ECO 54-09728-13.
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SELECTION OF COMPONENT:

Processor Applicability

| |

iech 1ip

Author pa1ph Boehm Rev

Approval chuck Sweeney Date 9 /18 /74

Cross Referénce

M405-TT-2

S FOR USE WITH CRYSTALS NumbercoMpONENTS-TT-3 |

This Tech Tip is issued for cross reference purposes only.
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Title

CR0O3 NOISE PROBLEM

| Tech Tip

Numt CRO3-TT-1

All

Processor Applicability

el

Author  H. Fitek Rev o0 Cross Reference

Approval W. Cummins

Dategz/31/72

When the reader motor start switch is actuated, noise can be generated

as relay K1 contacts close.

The solution to this problem is to install

a Thyrector across contact terminals #6 and #8 of K1.

117v,
117v,

50Hz - Thyrector part # SP9B9 -
60Hz - Thyrector part # SP4B4 -

$3.66
$2.10

Title

EXCHANGE OF 804 WITH CRO3 INSTALLATION

Tech Tip

Number CRO3-TT-2

Al

Processor Applicability

e

Author H.
Approval

Cross Reference

Fitek Rev o

Date o7 /31,72

K. Cummins

PDP-8 ECO #256 specifies that any 804 logic below serial number 751

must be exchanged if a CR03 is to be added.
be included with a field add-on CRO3.
charges involved for the 804 exchange;

A new 804 logic will
There are no additional
the original 804 is to be

returned to the factory.

Title

50 CYCLE CONVERSION OF CRO3 GDI CARD READER

Tech Tip
Number CRO3-TT-3

All

Processor Applicability

ol

Author H. Cross Reference

Approval

FPitek Rev o

Date

[ 111

W. Cummins

A 60 cycle

D7VI?1'/79

CR03 can be converted to 50 cycle operation by the following

procedure:

1) If the motor is rated 50/60 cycles it need not be changed. A 60
cycle motor, however, must be exchanged for one rated 50/60 cycles.
2) The two timing belt pulleys must be changed from #24XL037 (two
each) to #20XL637 (two each).
3) Capacitor €4 (.0033 mfd.) on the 4017 module must be changed to
82mmfd. t68mmfd. is acceptable.
4) The following adjustments must be made:
a) decrease TP1 from 80msec. to 6é0msec.
b) decrease TP2 from l80msec. to lé6émsec.
¢) 7TP3 should be unchanged, 20msec.
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Title GDI MODEL 100 CARD READER TECHNICAL MANUAL Tech Tip
UNDOCUMENTED WIRING VARIATIONS Number

CRO3-TT-4

All

Processor Applicability Author John Breyer Rev 0 Cross Reference

| | | I | Approvalyi1liam cummir@t® 02/16/73

Reference: GDI Model 1¢@ Card Reader Technical Manual,
Revised April 23, 1970, page 5-9, paragraph 5.8.1,
"Time Pulse Divider”.

Line 7 says "....all counters except the 2 BIT in the T.P.
Divider are reset to the count of zero each time a card

enters the read station.", etc. This is wrong. The etch

on the A-2 logic card is layed out so thai:_ﬂ'fg' signal "T.P.
Divider RESET" from A-10B to A2-4A and A2-29A will always
clear all four (4) T.P. Divider flip-flops. Card column -1
will always get 16 counts, not 14 as stated in paragraph 5.8.1.

The note on Page 5-19, which is mentioned at the end of para-
graph 5.8.1, is also c letely wrong. The wiring change
mentioned has nothing %o do wI%E "'I'.g. Divider Reset". The
wire run mentioned in the note is shown on the wiring diagram
(Drawing #D-10505) as A3-13 to A2-27A. The change described
in the note makes this wire run A3-13B to A2-28A, This change
will make the column pulse occur earlier in the 16 timing
pulses per column,

The wire from A2-27A to A2-23A should not have been changed.
However, anything is possible, so the only practical way to
determine the T.P. Divider scheme for an individual GDI is to
physically inspect the external wiring for the T.P. Divider,
correlate that with the logic prints for the A2 and A3 cards
(Drawing #'s D-0002, and C-4006) and draw the resulting timing
diagram., From the timing diagram you can tell which of the

16 timing pulses per column will product the column pulse, and,
therefore the index marker.

/mt

DIGITAL EQUIPMENT CORPORATION
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Title Tech Tip
DOCUMATION CARD READERS Number CR@4-TT-1
All Processor Applicability Author . Bruckert Rev ¢ Cross Reference
x I I I | | | I Approval W. Cummins Date 12/08/72
In order to make control of ECO's easier for Field Service,
Engineering is giving the Documation Card Reader's éption
numbers. You should change your parts lists to call out the
following options in place of part numbers; ECO's will be written
against the CR@4.
Part Number Option
39-10639-g1 CR@4-A
3g-1¢639-g2 CR@4-B
3p@-10¢639-¢3 CR@4-C
3@-16639-¢4 CR@4-D
3@-1¢639-¢5 CR@4-E
39-16639-g6 CR@4-F
38-19639-9g7 CR@g4-H
3g-1¢639-08 CR@4-T
. Tech Tip
Tite HOPPER EMPTY SWITCH FAILURE Number CR04-TT-2
Processol icabili Cross Reference
Al r Applicability | Author G- Morrigen/ = Rev A
x| | 1] |1 | [Approval Lou Nay £~ Date  5-23-73

A high failure of the "Hopper Empty Switch” used on the documation
card readers is due to the wrong type of switch being used. Possibly
due to nomenclature used by documation for "Hopper Empty" and “Hopper
Full".

Action: Check all units for the correct switch.

Change all references in the documation manual for "Hopper
Full" to Stacker Full".

Order switches by Part Numbers.

As numerous part/part # changes have occurred, refer to CR04-TT-8 for
switch assembly summary and cross-reference.
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Title  CROSS REFERENCE: DOCUMATION CARD READERS Lm" CR04-TT-3
Al Processor Applicability Author G. Mrrison Rev A Cross Reference
X I I | I I I Approval 5oy, yurick

Date 15/08/72

The Documation Card Reader, being a Cross Product Line device,
results in different Part Numbers for particular assemblies

e.g., modules.

Part Numbers for the modules (vendor number)

are marked on the ETCH side of the module as an "ASSY 610-03"

for example.

NOTE:

The revision level of the ETCH or the revision level
of the component sides is not the part number.

To establish a standard on future bulletins the following will

be used to flag a reference

MXXYY.DDD
e.g. M0260. GDI
e.g. M1250. MDS

MODULE CROSS REFERENCE

to a particular model of

= Modle
= Power Type
= Logic Type

= M200
(pos. logic).

(neg. logic).

1. M0260 GDI, M0250 GDI DEC. #
Control 29-18511
Clock 29-18510
Sync 29-18513
Error 29-18512
2. M0260, MDS, M0250, MDS
Control 29-19490
Clock 29-19491
Sync 29-18513
Error 29-19494
3. M1060, MDS, M1050, MDS
Control 29-19490
Clock 29-19491
Sync 29-19493
Error 29-19494
4. M1260. MDS, M1250, MDS
Control 29-19490
Clock 29-19491
Sync 29-19492
Error 29-19494

DIGITAL  EQUIPMENT

card reader:

Model 60Hz with GDI Interface

M1200 Model 50Hz with MDS Interface

VENDOR #

1040619-05
1040765-05
1040353-03 '
1040610-03

1040845-01
1040765-03
1040353-03
1040822-01

1040845-01
1040765-03
1040353-05
1040822-01

1040845-01
1040765-03
1040353-02
1040822-01

CORPORATION
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Title DRIVE BELT TENSION ADJUSTMENT Tech Tigpg 4-p7-4

Number
Ay Processor Applicability — TAuthor 5. Kellehewy o, Mg A | Jamdigaee
x | I ‘ I I I I Approval . cymmins D3t 04/03/73 ard Reader

Drive Belt Tension Adjustment is a critical adjustment. Though the
belt is notched and driven by a notched wheel should it be too slack
it will cause deviation in card speed resulting in Read errors,
usually only in columns 77-80, or if too tight it will cause excess
bearing wear.

This procedure should be used as a check on the manuals procedure as
this is specification for the belt tension.

Using a spring scale in the middle of the longest unsupported span
of the drive belt 1/4 inches deflection of the belt should register
12-16 ounces on a spring scale.

CPL
N Tech Tip
Title STICKING INPUT HOPPER CARD FOLLOWER Number CR04-TT-5
Applicabili Cross Reference
All Processor App ty  |Author R.K. Stannard Rev g Documation
X l I I ] l | I Approval 1ou Nay 4. Date 5_3_73 Card Reader

Problems in which the Input Hopper Card Follower was not exerting
enough force, causing the cards to tilt and intermittent pick checks
have been reported on documation M1000 readers.

Before assuming a wezk coil spring is the culprit, the Follower
Guide should be taken apart, flushed out with tape head cleaner and
the bearings given a light coat of 0il. Card dust mixed with oil
has been found in the Follower Guide in some cases. Following the
above procedure will solve the problem.
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Title Tech Tip
i RECOMMENDED TOOLS FOR DOCUMATION CARD READERS Number CRO4-TT-6

Al Processor Applicability Author 7. gelleher Rev 4 ers Re:{;?
x l I l I | | I Approval Lou Nay & Date 5-9-73 card Reader

The following tools are recommended for branch

office tools. Due

to their infrequent use, one set per branch -should be more than

enough.
AMP Extraction Tool 29-20666
AMP Leaf Contact Extraction Tool 29-20667
AMP Modified Fork Contact Extractor 29-20659
AMP Mod. IV Contact Extraction Tool 29-20660
Deutsch Insertion/Extraction Tool 29-206621
Elco Extraction Tool 29-20662
Elco Insertion Tool 29-20663
Spring scale (2 1lbs) 29-20664
IC Test Clip 29-10246
Documation Card Extender 29-19229
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Tech Tip

Title READ HEAD/LIGHT STATION REPLACEMENT PROCEDURE Number  CRO4-TT-7

A Processor Applicability Author 3 xelileher Rev o Cross Reference

*1 | L L1 | | [#eeroval ou nay A_ Date 5-23-73

When replacement of a read head or light station is dictated, both
read head and light station must be replaced per this procedure.

1. Follow the procedure as detailed in the M series manual for the
replacement of the read head and light station. Removing and
replacing both read head and light station.

2. Note that instead of the connector at the end of the light station
cable there is an additional P.C. card. This card contains light
station "select at test" resistors (S.A.T. Resistors).

3. In order to supply +5 volts to the in-line P.C. card one of the
old light station resistors must be jumpered. Using the power
supply view attached  as a reference solder a jumper across R9.

4. Plug the P.C. board into power supply. Reader is now ready to
operate.

5. The read head and light station are ordered as a kit and should
stay together. The part numbers for ordering- are:

29-20622 M200

29-20623 M300,600,+1000

29-20624 M1200
[e] o
o o

—

PC Card with 8 ‘m'<|-\_
Light Station—m

attached plugs o E’ Jumper
in here. ‘m‘

[apalals]

across R9.

(Power Supply View
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Title DOCUMATION SWITCH ASS'Y SUMMARY AND Tech Tip
CROSS REFERENCE Number CRO4-TT-8
Processor Applicability Author 3. Kelleher Rev g Cross Reference

Al
I I O I

Approval

Lou Nay &-— Date 5-23-73

The following cross-reference is intended to eliminate any part
number confusion and update Tech Tip CR0O4-TT-2.

A.

Hopper Empty Switch Assembly

M200/M100/M1200:

0ld Vendor Number
New Vendor Number

DEC Number

Hopper Empty Switch

M200/M1000/M1200:

0ld Vendor Number
New Vendor Number
DEC Number

Stacker Full Switch Assembly

01d Vendor Number
New Vendor Number
Dec Number

Stacker Full Switch

014 Mfg Number
New Mfg Number
01d Vendor Number
New Vendor Number
Dec’ Number

1020277
20027701
29~18523
Manufacturers Number E21-85HX
E21-85HX
00000313
29-18524
M200 M1000 M1200
1120551 1020211 1320702
00000313 20021101 20070201
29-18524 29-19619 29-19634
*M200 M1000 *M1200
E34-85HX E34-85HX
E21-85HX E63060K E21-85HX
E34-85HX E63060K E34-85HX
00000313 00000314 00000313
29-18524 29-19487 29-18524

*A vendor change has changed the old type switch to the new type
switch.
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" Tech Tip
Title  BEARING AND SHAFT REPLACEMENT Number  CRO4-TT-9
Processor Applicability Author  joe Kelleher Rev Cross Reference

>

UL

pproval  Lou Nay (Z.Date 9-1-73

Certain shafts and bearings require replacement as a matched set and should be ordered
as such. The effected parts and their location are given below for easier indentification:

When replacing any shaft or bearing, seriously consider replacing both whether they
come as matched sets or not. Because of the wear between the old pieces, replacing just
one will cause the new piece to fit loosely and wear sooner than if both bearing and
shaft had been replaced.
P SPNT I STACKER ROLLERS --- 57— . M - ged -k - - - 5k
A

c_b}
& R it ’

00 ]
oL LLERS 15t o
L e e m ER ROLLERS--—-— =" -——-===-=== -
1 2 PICKER R VENDOR BEARING
FIND # UNIT/S DESCR AND SHAFT ASS'Y #  DEC P/N
A 11000 4th and 5th STACKER ROLLERS 000 008 71 20-20283
41200
B M1L000 1st,2nd, 3rd, STACKER ROLLERS 000 008 72 29-20284
M1200
M200 2nd STACKER ROLLER 000 008 72 29-20284
c 4200 1st STACKER ROLLER 000 008 70 29-20282
D M200/ 1st PICK DRIVE ROLLER 000 015 13 29-20018
M1000/
41200
E 4200 2nd PICK DRIVER ROLLER 000 015 14 29-20919
M1000/
M1200
. LID RELA: Tech Tip
Title ~ SOLID STATE Y Number  CRO4-TT-10
cabilt eference
Al Processor Applicability Author 2 5 waloney Rev 2 Cross R
x| L ] ] ]| [aeeowl Towmay 2 pate 573

0ld Documation Card Readers used to use one of two different relays. One
for 120/60 Hz and another for 240/50 Hz.

Both are replaced by the same type DEC #29-18520. This is a direct
replacement and need not be done unless the old relay fails.
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Tech Ti J—
Title READ CHECKS - 81 COLUMN CARDS N P CR04-TT-11
icabili 11 Cross Reference
Al Processor Applicability Author g her. Rev g
x| LT | [Approval rou nay £ Date 12/3/73

IBM and a few other companies have started to punch 81 columns in
their cards. At present, this will cause a "read check" in our card
readers because they are wired to do a "dark check" on column 81.
But we have a way around this. On the clock card between IC's Cl
and C2 there is a resistor R9 and two holes were a jumper can be

put. Placing this jumper will simply eliminate the "dark check"”
on column 81 so cards with 81 column punched should now read.
Tech Tip
Title A PREDOMINANT CAUSE FOR READ CHECKS AND DATA ERR Numt CRO4-TT~ 12
Al Processor Applicability Author J.Kelleher Rev 7 Cross Reference
x| | I | ] | | Approval Lou Nay Z~_Date 12/3/73

Should you be plaqued with read checks not due to 81 column cards
and/or DATA ERRORS, and to your knowledge the logic is ok and the
cards are not punched out of skew or alignment. Consider the rubber
picker rollers (4) because should they be worn enough they will
deskew the card enough to cause the errors. Check to see if there
is a gap between the picker rollers and the metal stacker rollers.
If there is,replace the picker rollers (4) but realize that if
there isn't a gap that doesn't eliminate the possibility that the
picker rollers wear isn't to blame.

ute GDI MODEL 100 CARD READER TECHNICAL MANUAL Tech Tip ]
Title  yNDOCUMENTED WIRING VARIATIONS Number CR12-TT-1

An Processor Applicability Author  john Breyer Rev ¢ Cross Reference
M| | ] | | || [seerovaly, commins Date o2/16/73] CRO3-TT-4 (CPL
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Title CR8T TECH TIP Tech Tip o8 1mrr-1

Number
" Processor Applicability Author  Chuck Sweeney Rev ¢ Cross Reference
prli2] | | | | [Aeeroval w. cummins Date 07/31/73

There is a problem with the CRS8I in a certain application; the following
simplified program will demonstrate the fault.

7898 6672 skip if reader ready; pick card
7981 5288 Look for reader ready

7992 6671  skip if card aone  SUPPLEMENTAL ACTION

7993 5282  Look £ 4 4
7554 5208 Get next card TAKEN /
; [ve)

\/
The problem application involves the operaEm
hopper of the reader, (2) pressing motor s and read start on the
reader, (3) loading and starting 7#@# on t@i
to be processed and after the last card hagmgmﬁssed the program
will hang up in the loop looking for READE gt
repeats steps 1, 2, and 3 and if everythi 3336 the cards would
be processed, ng voULE] . ,
The problem is that when motor start is activated, there is enough noise
on the READER READY line to cause an erroneocus SKIP ON READER READY.
Consequently, the program may hang up looking for CARD DONE.

A temporary f£ix, which will only apply to customers using this scheme
of operation, is to install a .Oluf capacitor from pin R2 on the M714
module to ground, A formal ECO to the module is being generated as the
permanent method of solution of this problem.

Title CARD READER MODEL GDI 100M RANDON HALTS CMSI, Tech Tip

CM8L, CMSE Number CRS8I-TT-2
Al Pracessor Applicability Author  sreve Kline Rev Cross Reference
[se| 81 etho | | | [Aewrovsl Bill cummins Date 07/31/72

Due to the floating grounds of the GDI 100M, there is a lot of internal
noise. Occasionaily enough noise is induced on the signal LEAMP, to
cause motion errors when no card is in the reader. This has the effect
of "MOTOR ON -" to go high turning off the motor and "ON LINE X" to go
false. To cure, place .01 microf cap pin A2-29A to ground.
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CR8I-TT-3 (Continued)

EFFECTS OF MODIFICATION ON &DI LOGIC

&DI PRINT A€

(Ae-168) START —  &2A 1 m 194
5
O

3R oy LNE X + (35-15)

t
| CA2-148) MTRON +
I (A2-9B) HSLMP —~
E
t

PIN ¢ A2 - 14B
P2 A2 - SB
PIN3 PIN 4
3 PINS +5y
E PING AG-20A
3 PINT GND
PIN 14 +sV
@ capacrtar across IC pws 7414
CoOltd , dse, 100V)

parforated, un-clad printed aweuwt board
Ca.g.  sectiom of W94 module ) *

1C = MC846P o DTLL94659
‘ (pFe STK# 29-/6293)

£ the above nssemhl)/ can be mounted ow the GDI wotor breckat
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Title GDI MARK SENSE CARD READER Tech Tip
Improper Operation of Reader Ready Logic Number CR8I-TT- 3

Processor Applicability Author Rev o Cross Reference

A | 8 srjia] | | | [Approval Bill cummins Date

The following program will illustrate the problem:

7400/6672
7401/7402 - Program should HALT when last card has been processed
7402/6671
7403/5202
7404/5200

PROBLEM: 1In the MARK SENSE card reader, a signal called MTRON + is
used to reset the ON-LINE X flip-flop (the status of this
flip-flop is sampled by our control logic to determine if
the card reader is capable of processing another card).

The time span from when the last card leaves the input hopper
(Hopper Empty signal), until MTRON + goes false (resetting

the ON LINE X flip-flop), is so long that the reader will
appear to be ready even though there are no more cards to

be read. (under these conditions, the program above will loop
around locations 7402 and 7403)

SOLUTION: The only way to correct the problem is to OR the Hopper
Empty signal with MTRON + and use the resultant signal for
resetting ON LINEX: this can only be accomplished by adding
an external component to the existing GDI logic.

The following diagrams will explain the exact nature of
the modification.

See drawing, page C.
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N Tech Tip
Tile  GDI MOD 1§§ CARD READER CHANGES Number CR8I-TT~4

" Processor Applicability Author Bob Nunley Rev O Cross Reference
lexpra] | | | | [Aeeroval 5111 cummins Date 07/31/72

Several General Design Inc., Engineering notices have been generated
on their Mod 100 and Mod 500 card readers. Included is the package
of electrical EN's which may be incorporated in the field by DEC if
problems are observed. Although not all EN's give a problem-cure
statement, a general statement is included so that the problem-cure
may be deduced.

Format of Synopsis:

Date of / En Number / Revision / Assembly Name / Problem-Cure
GDI Break-In / / / & Number

Breakdown of symbols:

A3Al11-4 = Card A3
IC A1l
Pin 4

A3-22A = Pin 22A
Card A3

XA3-22A = Wire Side Slot A3
Pin 22A

EN Number refers to a drawing.
DEC # = DEC Part Number.

I. Wiring Plane
10-14-68/EN-10505/B/Wiring - Mod 100/Provide variable lamp
intensity.

Add R101. (84apot) in series with positive lead to read lamp connector.
Wiper to GND - one end to J101-B other end is not connected.

To adjust:

1) Disconnect read/head connector.

2) Turn on reader.

3) Using a 500 micro-amp meter, measure and record the short
circuit current of each Photocell Negative lead to Pin 13.
Positive Lead to each Photocell in turn.

4) Adjust lowest output to 300 - 350 micyro-amps.
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crL
Tite GDI MOD 1fg CARD READER CHANGES (Continued) |;?.:£96R“'H'4
Al Processor Applicability Author  Bob Nunley Rev 0 Cross Reference
lozea| | | | | [aeerovel 5511 cumminsDate

11-11-68/EN-D-10505/C/Wiring - Mod 100/Prevent transients
on motor start from setting flip-flops and producing false
index markers.

Add three IN270 diodes to slot A3 (DEC #11-00117)
Anode to XA3-3A, XA3-6A, XA3-8B
Cathodes to XA3-18B

Number CR10, CR11, CRO9 respectively

A <cRio

CcrRIl 188
B GreY

7-28-69/EN-D-10505/F/Wiring - Mod 100/

1) Prevent stacker from interrupting current pick cycle.
2) Improve pull up time of hopper empty signal.

1) A) Add IN270 diode between XA4-29B (anode) and
XAS5-16A (cathode).
B) Add 4.7K ohm 1/2W res. between XA4-29B and +5
volt bus.

2) A) Add IN270 diode between A4-30B (anode) A5-16A
(cathode) .
B) Add 4.7K ohm 1/2W res. between A4-30B and +5 volt
bus. IN270 DEC #11-00117

2-13-70/EN-D-10505/H/Wiring - Mod 100/Enable reader to
stack a card that has a leading edge dark check.

1) Delete XA5-9A to XA4-22A.
2) Add XA5-9A to XA4-14A.
3) Change A5-9A name from S.0. § N.O. to CIRI.

2-13-70-EN-D-10505/H/Wiring - Mod 100/eliminate erroneous
"Sync Fail' condition when hopper empty or stacker full
is cleared.

Wires:
1) Delete XA4-18A to XA3-29B
2) Add XA4-18A to XA5-22A

page 95 3) Change A4-18A name from Composite Error to R.D.Y.




Title GDI MOD 100 CARD READER CHANGES (Continued) Tech Tip (\pg1-mr-g

Number
Processor Applicability Author Bob Nunley Rev 0 Cross Reference
lsr[m.| | | | | [Aeprova Bil1 cumminspate
11 Solenoid & Indicator Drivers (A5)
2-3-69/EN4012/A/4014 Solenoid and Indicator Drivers (A5) reduce
voltage on associated lamps to 14V. (No need to field retrofit.)
Change resistors from 47 ohms to 75 ohms on A5 - R11, R13, R15,
R19, R21, Mod 100 § Mod 500.
Model 500 Drawing D4000 R6, R7 (DEC #13-05281 = 75 ohm)
Model 100 Wiring R4, RS
1) Provide a non-recoverable error signal to J5-18 (output connector
to computer) .
Adds an IC. Changes part number of P.C. board to 4013A.
Cannot field retrofit P.C. board. When new module is installed,
add XA5-15B to J5-18 NRE (drawing 1).
2) Keep ready signal high until read cycle complete.

See (1) above.
With new board:
Add XA4-14A to XAS5-25B CIRI

Add XA3-2A to XAS5-26B PICK FF
Drawing 2

N, - NRE LB

ITI.

Power Supply
3-17-68/EN-B-10502/B-C/Power Supply/

Change components
FROM

TO
REV. B R2 91 ohm 120 ohm (DEC #13-00243)
Cc1 12000 microf 10V 13000 microf 15V (DEC #10-09436)
T1 art number 12.8-8
REV. C QI1, Q2 T1P14 §055 (DEC #15 05819)
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] [1zeie ®] 168t O 188 (| 368t &) CR8I

Tech Tip CR8I-TT- 4

Title GDI MOD 100 CARD READER CHANGES (Continued) Nurnber

Processor Applicability Author Bob Nunley Rev 0 Cross Reference

Al
|3I| l | | | I Approval Bill Cummins Date

111. Power Supply (continued)
10-29-69/EN-B-10502/D/Power Supply
Add thyrector (CR7) between J3-2 § J4-7
GE #6RS205P4B (DEC #11-00106)
2-19-69-/EN-B-10502/E/Power Supply/By pass line transients
Add dual .1 uf capacitor to power supply (C4A, C4B)

Sprague #DYR6011J (DEC #10-02153)

O ®)

PAA
{SuﬂEQ PAC
(BRASS)

6-5-69/EN-1052/F/Power Supply/Improve +5 Volt regulation

Change R1
From To
62 ohms 1/2 Watt 5% 33 ohms 1 Watt 5%

(DEC #13-04831)
1V. Control and Error Detectors (A3)
10/14-68/EN-4006/B/C & E DET. (A3)Occasionally the CIRI F/F
does not set when a card enters the Read Station. This will

cause a false light check. To eliminate:

Add IN457 diode between A3A8-11 (cathode) and A3A7-12 (anode)

f
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mﬂanan 1281t )| 6Bit (J] 188 [J| 388it X o

Title GDI MOD 100 CARD READER CHANGES (Continued)

I""""" TiP crgT-TT-4

Number
Al Processor Applicability Author Bob Nunley Rev O Cross Reference
|31I'9~| l ‘ | I Approval . cumming  Date
IV. Control and Error Detectors (A3) (continued)

10-18-68/EN-4006B/C & E DET (A3)/Eliminate false "Stacker Fail"
indications.

1) Short C2 with a jumper wire on back side of P.C. board.

2) Cut printed Circuit on front of board between C2 and
A3A11-6.

4-18-68/EN-C-4006/C § E DET (A3)/Provide stacker jam detection
after one card. (If A3 number is 4008-101, this mod has
already been made.)

On the A3 module:

1) Open all printed circuits attached to All
pins 4, 5, § 6.

2) Jumper A3Al11-4 to A3-22A.
3) Jumper A3All-5 to A3-21A.
4) Jumper A3A11-6 to A3-20A.
5) Drill P.C. Board for 6.8K 1/4 W resistor (DEC #13-00463).

6) Solder one lead to A3Al1-4. The other end solder to
+5 volt and from A3-31A.

7) Add 101 after assembly.

8) This redesigns the stacker fail circuit and creates
an extra "and" gate in A3All.

o
AsSY Hoos
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Title GDI MOD 100 CARD READER CHANGES (Continued)

Tech Tip
Number CR8I-TT—4

Al
|sdral | | | | [Aeproval w. cummins Date 07/31/72

Processor Applicability Author  Bob Nunley Rev O Cross Reference

GDI MOD 100 CARD READER CHANGES (continued)

V.

One Shots (A-4)

4-18-69/EN-C-4009/cne shots (A-4)/Provide faster recovery for

S.0. one shots. (This mod has already been made if assembly

number is 4010-101.)

1) prill P.C. board for 1.0K resistor (DEC #13-0036-5).
Solder leads to A4-22A and +5land from A4-31A.

2) Add 101 after assembly number; i.e., 4010-101.

2-13-69/EN-4009/D/One Shots (A4)/ On rare occasions a "light

check" is indicated as the last card is read. By pass
switching transients in Mod 100 and Mod 500 readers.

On A4:

1) Add a 2500 PF 10V cap between A4-28A and ground.

2) Show cap on drawing C-4009, designation as C17.

Robert Nunley/February 1971

Tite GDI MODEL 100 CARD READER TECHNICAL MANUAL Tech Tip
UNDOCUMENTED WIRING VARIATIONS Number CR8I-TT-5
Processor Applicabill
Al r Applicability | Author  ;onn Brever Rev Cross Reference
x| | | 1 | | | [Awerowa w. commins Date 02720773 CRO3-TT-4 (CPL
Titte GDI MODEL 100 CARD READER TECHNICAL MANUAL Tech Tip
UNDOCUMENTED WIRING VARIATIONS Number CRSL-TT-1
Al Processor Applicability Author  John Breyer Rev ¢ Cross Reference
M L L ] I I | [Aeerovatw. cummins Dpate 02/16/73| cro3-rr-4 (cPL
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Tile M1SSING ADJUSTMENT PROCEDURE FOR PUNCH MAGNET. |TeshTip. . .. .
Number -TT-
Processor Applicability Author ¢ | AMOTTE Rev O Cross Reference

Al
slnl ] l | | l Approvals | | aMOTTE  Date 5/10/74

Adjust when necessary, or after any punch magnet has been replaced.

1. Loosen the acutator coil locking screw ( long screw thru center of
all punch magnets). This will allow the magnets C cores a little play
in their positiocon.

2. Rotate crank shaft knob until timing dial is set to 130 degress.
A1l amartures should be flush against their respective C cores.

3. Turn machine power on, and push each armature coil so they are tight
against the punch armature.

4. Tighten the acutator coil locking screw.

To check adjustment, place a card in the punch station, and rotate crank-
shaft thru a cycle, no hole should be punched.

Decision data is in final checkout of the new adjustment procedure,
which corrects this deficiency.
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Toch Ti
Tite  COMMUNICATION CABLE INTERFACE INFORMATION Number DATA.COM. TT-1
Processor Applicability Author Bill Freeman Rev 0 Cross Reference

Al
lslededid | | [Aeproval y comping 0@

Cables interfacing DEC terminals (communication interfaces) to
data sets come in several varieties depending upon the terminal
to be utilized. The following are cable types issued by DEC and
the terminal interface that the cable may be used with:

Cable Interface

BCP1A 8/1, 8/L, DC@2

BC#1B DC@8F

BCgLC 8, DCY8B, PT@E8B, PTES8C
BCPLE DC@8B

BCALI 8/1, 8/L, 12, DC@2*
BCOLV KLS8E, KLSF, KL8M, DPSEA
78-5717 PT@8F, PTHSFX, 689 MQ, 689 MA
74-6139 689AF, 689AG

78-5639 DPA1A

74-6136 689 ADF

74-7226 DC@8H

BCg5C DP86A

Following is a table giving the standard signals assigned by EIA
Standard RS232. Each data cable is listed giving the pins utilized
on the data set connector (TYPE DB25P - The hood is Type DB51226-1).
Of the several data sets available below are listed the most common
along with any differences they have in relation to the EIA Standard.
The data sets are also noted on the following table in relation to
the signals they used.

* Utilizes Type DBM255 Female Data set connector.

Data Set Differences from Standard
* Bell 143 A,E,
G,H
# Bell 10JF Pin 11 and 12 are originate mode and

local mode respectively

+ Bell 2¢2.C,D Pin 19 remote release
Pin 20 remote control
Pin 21 Ready
Pin 22 Ring indicator 1
Pin 23 Ring indicator 2

** Bell 2f1
Synchronous
modem
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E“Euan ATA COMMUNICATIONS
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Tech Tip
Number DATA COM-TT-1

Title COMMUNICATION CABLE INTERFACE INFORMATION

All Processor Applicability Authorgj1l Freeman Rev ¢ Cross Reference
lslex locl2l | | [Aperovel 4 cummins Date ]
Data Cable
Set 8#1 Automatic Calling Unit 4-6136 | 74-7
Pin# Pin Assignment TwWo23__|_w853 |
1 Frame Ground X X
2 Digit Present X X
3 Abondon Call & Retry X X
4 Call Request X X
5 Present Next Digit X X
6 Power Indication X X
7 Signal Ground X X
8 X
9 Reserved
10 Reserved
11
12
13 Data Set Status X
14 Digit 1 X X
15 Digit 2 X X
16 Dpigit 3 X X
17 Digit 4 X X
18 Reserved
19 Reserved
20 Reserved X
21 Reserved .
22 Data Line Occupied X X
23 Reserved
24
25 Reserved Page 105




Title SPEED SELECTION OF M453 CLOCK

Tech Tip
Number DC02-TT-1

Al Processor Applicability Author . Freeman Rev

'l Cross Reference

| lex] | | | | [Aerroval w. commins Date o7/31/75 M453-Tr-1

Title  REMOVAL OF READER RUN

;:::III'BC 02F-TT-1

Processor Applicability Author Rev

0 Cross Reference

Al
| 14 | | | | I Approval H. Long Date 8-17-

72

When clearing TTY Keyboard flag,Reader run'is set causing tape
to advance this is undesirable in some programming situations.

CORRECTION:

Clear Flag with IOP4 (Read Buffer) and set Reader run with IOP2.

TT AC clear L. Sets Reader run instead of KCCL.
TT I Strobe H on input of KCCL, instead of grd.

Wiring to be done on each in DC02, AB09, ABl0, etc.
Delete: (KLCL) AO09V2 AO09E2

(GND) BO9D1 BO9C2

(GND) ‘B09D1 BO9TL (if present)

Add (TT AC clear L) BO9E2 A09V2
(TT I Strobe H). B09DI AQO9VL

Note: Pins B09D1, B10OD1, etc. are bussed to gnd. Bus must be cut.
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Tech Ti

Title 680I (DCO8) JUMPER CONFIGURATION Num,,,,p DCOSA-TT-1

an Processor Applicability Author Rev 0 Cross Reference
larl L1 | [Approval w. cummins Date57/3; /7>

The following is a list of possible jumper configurations for the
M750 module in the DCO8A:

OUTPUT JUMPERS

— e |
DESIRED OUTPUT CONDITION JUMPER FOR EVEN LINE JUMPER FOR ODD LINE

Mark = Low E2 to U2 R2 to T2
Mark = High F2 _to U2 P2 to T2

INPUT JUMPERS

DESIRED JINPUT CONDITION JUMPER FOR EVEN LINE JUMPER FOR ODD LINE

Mark = Low J1 to M2 KI to N2
Cl to H1 El to L2
Mark = Low D2 to M2 N2 to VI
Filtered Al to Jl Kl to Ul
Cl to H1l El to L2

Mark = High CI to M2 EL to N2 _
Mark = mgh D2 to M2 N2 to V1
Filtered Al to Cl El to Ul

The input and output conditions required for the DC08 options-are listed
below. The required conditions for the particular option can be
obtained by M750 jumper installation as detailed in the table above.

. OPTION OUTPUT INPUT
DCOBE using W076D mod-
ules Mark = Low Mark = Low Filtered
Mark = Low*
Mark = Low rk = Low
Mark = Low Mark = Low
Mark = High Mark = High
ng G856
60 modules (Polar or
lPositive Battery) Mark = Low Mark = Low
IDCOBC using G856 or
860 modules (Negative
Battery) Mark = High Mark = High
IDCOSCS using G362 and
861 modules #* Mark = Low Mark = Low
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Tech Tip

Titl

e 6801 (DCO8) JUMPER CONFIGURATION Number DCOSA-TT-1

An Processor Applicability Author Rev O Cross Reference
lex] | ] ] | | [Approval . cummins  Date 7/31/72

Low and High refer to polarities as seen at the input (Pin El1, Cl1)
and Output (Pin S2, S1) of the M750 line I/O control module for
each line. Low - 0 volts DC and High = +3 volts DC.

** Jumpers on G861 parallel for POSITIVE Battery

"X" for negative battery

G862 no change

* All input jumpers for DCO8B options are factory wired as
Mark = Low. If noise problems develop with DCO8B/W076D (Teletype
lines) the jumpers should be changed to Mark = Low Filtered.

The ultimate method by which the input jumpers can be determined is

to work back from the signal

to the input to the module.

The polarity at

+3 volts DC when at mark condition.

through the M750 logic
ETRE MUX OUT ¥

must be

+ Tech Tip
Title M410-REED CLOCK Number DCOSA-TT-2
Al Pracessor Applicability Author Bill Freeman Rev 0 Cross Reference
M410-TT-1
|811 I | | l | Approval Bi1] cummins Date 07/31/72
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i Handling and Testing Boards with Mercury Tech Tip pegge-mr-1
Title
Wetted Relays , Number
Al Processor Applicability Author W. Cummins Rev 0 Cross Reference
lsx] | | | | | [aewowel w. cummins Date o7/31/7,

The following modules use mercury wetted relays in communication
systems:

G852 G855 G856 G860

The manufacturer of the relays state there are two (2) general
causes of relay failure.

a. High voltage transients may exceed the contact ratings,
overheat the contacts and cause them to weld together.

b. Improper handling of the module on which the relays are
mounted.

To eliminate the failure "a" the following should be noted:

The output from each module may be a high DC voltage taken
from the switched contact of the relay. In the DC08C, the
G856 is used when the battery is less than 80 volts while

the G860 is used for a battery of greater than 80 volts.

The difference between the two modules is the arc suppression
across the switches output contact.

The input is a 100 ohm relay coil and cannot withstand a
current greater than 100 ma. With this limitation the input
cannot be connected directly to the output without a series
current limiting resistor.

Since the coil current cannot exceed 100ma