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. Tech Ti

Title  App] MULTIPLEXER F.E.T. Leakage Nu:,be'rp ADO1-TT-1
Processor Applicability Author R. Adams Rev 0O Cross Reference

guelllls | | | ] | Approval ;. Biunge1l1 Date 13/07/72

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.

. Tech Tip Apg1-77-2
Title ADOl Source Impedance Problems Number
| Processor Applicability Author A. Thompson Rev O Cross Reference
/ /
8% I//SI I l l l I Approval ;. 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 betwgen
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_lmpedance
and capacitance in the cables, wires and compongnts sloWlng down
the system charge time if the source impedance 1is too hlgh: 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. If 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.

[PAGE 1 T[PAGEREVISION 0 [[PUBLICATION DATE December 1972







dlilgliltlall

FIELD SERVICE TECHNICAL MANUAL | Option or Designator

ADO1A
12Bit (3| 168Bit [J| 188Bit [ ]| 36Bit [
Title ADOL1A POWER SUPPLY PROBLEMS ~ |Teeh Tip anp1a-rp-1
Number
All Processor Applicability Author G. Chaisson Rev Cross Reference
8'q l I ' l | | Approval v cummins  Date 07/31/72

Problem:

Cause:

Correction:

Correction:

NOTE:

+15V, AE

GND, AC

ADO1lA A/D converters that have AH04 and AHO05
(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.

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.

An ECO A708-0003 adds a 47 ufd cap. 20V 10% and a

9702 %W resistor from collector of Q2 a DEC 2219
transistor to GND, AC.

Q2
DEC
2219

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

This is not a problem on ADO01-D used with PDP-1l's.
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TechTip  aApo1a-TT-2

Title éng§C$§88§¥ATION - CALIBRATION PROCEDURE Number
All Processor Applicability Author Adams /Goelz Rev 0 Cross Reference
8's| | | | | l | Approval w, cummins Date g7,31/72

The following are
A-SP-ADO1-A-06:

Section 4.2.1
Should read:

Section 4.2.7
Should read;

Section 6.2

corrections to the ADO1-A Calibration Procedures

connect the E.D.C. to the A405 input pin
A1352 and A13S2 (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.

Add: Remove A220 module.

Section 7
Line 2 should

read: (slot Al4). Connect the EDC between pins
A14P2Z 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 (B14).
. Tech Tip
Title ADO1A - CAUTION NOTES Number  ADO1A-TT-3
Al Processor Applicability Author G. Ghaisson Rev Cross Reference
8'4 l | I l I | Approval W. Cummins DateQ7/31/72

The Maintenance Manual for the ADO1-A analog to digital converter gub-
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:

Fage =-2-

Turn off the AC power to the computer and remove
the *A405 and A220 modules. 1If they are not
removed damage may result.

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

been removed before setting the EDC voltage to
-9.9853 volts. '
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Title Tech Tip
ADOlA - CAUTION NOTES (Continued) Number ADOl1A-TT-3
Processor Applicability Author G. Chaisson Rev O Cross Reference
8's | | | | | I | Approval i, cummins _ Date 57/31 /77

Before Section 4 Adjustment of the A405,
NOTE: At this time turn AC power off and replace the A405
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 ADOlA - INITIAL CONVERSION IN ACCURACY Nﬁ:b;?ADOlA—TT-4
All Processor Applicability Author G. Chaisson Rev 0 Cross Reference

| 8 | aI| 8L| 8E|;1[ I Approval . cummins P2 97/31/72

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: .l :
Bad Wave Form: I,X'

X = values actually converted

Solution - this problem is totally corrected by replacing the Al124* used
for switching the gain in Bl4.

* ADO1-D A220 Location Al6
Al24 Location B1l6
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Titl Tech Tip
'tle  TEST ROUTINE FOR AD08-B MULTIPLEXER Number ADO8-B-TT-1
All Processor Applicability Author G. Chaisson Rev 0 Cross Reference
l 8! 8I| I | | I Approval . Cummins Date g7/31/72

The ADZ8-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 Load Channel from SR
** 21/6542 Select Channel and Convert

22/6531 Skip on A/D Done
23/5022 Not done
24/6534 Read A/D Buffer
25/7200 Clear AC
26/6532 A/D Convert
27/6531 Skip on A/D Done
30/5027 Not done
31/6534 Read A/D Buffer
32/2100 stall Loop
33/5032 JMP -1
34/5020 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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Title

Tech Ti
AFC DIAGNOSTIC NJ;b;RAFC—TT—l

8's]

Processor Applicabili
P ty Author L. Goelsw Rev o Cross Reference

I I | l I I Approval G. Chaisson Date 07/27/7_2

AFC diagnostic does not recognize ASR35/KSR35 or LA3g
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

——
itle AFC-8 TIMING ADJUSTMENTS ech Tip

Number AFC-TT-2

All
8'sI

Processor Applicability Author

A. Thompson Rev g Cross Reference

Ge Chaissaon Date 12/08/7.2

I I I I | Approval

The AFC-8 Diagnostic write-up (Maindec-08-D6VA-DL) contains a
Timing Adjustment Procedure (paragraph 5.5.2.1). It presently

calls for a 2 ms wide pulse from the M302 at AM@4-F@P2T2 (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 Ti
Title  AG01 or AGO2 PRESTON AMPLIFIERS Nicmbe',p AGO1-TT-1
Processor Applicability Author G. Chaisson Rew O Cross Reference
| 8 |81'8L| l l I Approval w, Cummins Date 47 /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. 1In addition two other
things can be done:

1. A check of the chopper circuit with a scope,
checking for noisey signals (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.
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Titl Tech Tip
"¢ AGO1 and AGO2 PRESTON AMPLIFIERS Number AG02-TT-1
Processor Applicability Author G. Chaisson Rev O Cross Reference
| 8 l 81| 8L| | l | Approval y, cummins  Date 7,37 /7, AGO1-TT-1
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Title Tech Tip
Processor Applicability Author G. Chaisson Rev 0 Cross Reference

I 8I| 9 |15| 12! I 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. 1If 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 AMO08-AM0O3 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 AM08 timing. If a program cannot be
changed, ECO ¢¢g@g@g6, AMOS could be accomplished to reduce the likeli-
hood of unreliable A/D conversion results.
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Approval
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: Tech Tip
Title  8I-AX08 INCORRECT PRINTS Number AX08-TT-1
Processor Applicabili
All pp ty Author J. Lac Rev o Cross Reference
| 8 |81| | | | | Approval 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 (@), (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 Cl12 (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.

EXCK
L
~y
EXTER RIZT
) *: ALY
= |
"’ga': | *External clock BNC connector
1
ADD w_/

PAGE 1
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Title AX

Tech Tip 08-TT-2
08 - RANGE CAPACITOR PROBLEM Number AX -TT

A

Processor Applicability Author Rev Cross Reference

"
|8I8I|8L| l I | Approval . cummins  Date 07/31/72

R, Nunley 0

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

Tech Tip

LAB 8/AX08 Wiring Error NumberAXOS-TT—3

All
Jox |

Processor Applicability Author Rev g Cross Reference

Frank Purcell

Page -2-

l l ‘ | I Approval n,  pupay Date /31,72

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 B21IM to B21V
Delete B17V to Bl€K
Add BR17V to BleJd
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.
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Titte ~ POWER LOW CIRCUIT IN A633 MODULES Tech Tip 533 ppoy
' Number
All Processor Applicability Author 2. Thompson Rev @ Cross Reference
| 8| 11115' | | l Approval G chaisson Date 7_37_77
PROBLEM:

The A663 module used in the UDC 8/11/15 has a power low circuit.
If the UDC + 5VDC supply drops below 4.68 volts, ground will be
applied to the "LOAD" pulse (Pin CH2 on the A633) to prevent
changing the DAC output.

The "POWER LOW" circuit whose output is 042 emitter or the A633
is biased and operated by the +5V and +18V of the H738 DAC supply.

If the +5 and/or +18 H738 DAC supplies change value beyond a certain
point, or R60 is misadjusted, or a circuit component fails,

"LOAD" on Pin CH2 will be ¢grounded even though the UDC +5 supply

is correct.

The "LOAD" pulse on Pin CH2 is common to the other three functional
slots in that DD02 and grounding of load by an A633 prevents
outputting to other modules in that DD02. This problem will not affect
other DD02's since "LOAD" is buffered by each DD02.

SOLUTION:

An ECO is being generated to correct this problem. ECO #A633-00002
No Calibration Procedure is available in the Field for the "Power
Low" circuit (R60) on the A633 module. If it is determined that R60

is out of adjustment use the following procedure.

1. Set the UDC (H721 or H740 supply) +5V input to the A633 module

Pins AA2, BA2, CA2, and DA2, to 4,6 VDC + .05 volts.
2. Adjust R60 ful®y clockwise (CW). ]
Note: 4 Double heigth extenders (W984( are required to enable
access to R60.

3. Insure that the +5V + .25v,-18 +.01V and +18 + .01V of the H738
DAC supply are within tolerance.

4. Slowly adjust R60 until gate E19 pin 13 jsut goes to ground.
5. Adjust the UDC +5V abck to 5V.

6. Slowly lower the UDC to +5V and insure that gate E19 pin 13
goes to ground as the UDC +5V passes through 4.68 + .05V

7. Readjust the UDC +5 to 5.1 + .025 volts.
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Title BCO1V WIRING ERROR | Licmhbz'rp BCO1-TT-1
Al Processor Applicability Author Bill Freeman Rev 0 Cross Reference
oz | | | | | | Approval  ©  cummins D3t 06,/06/72

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 KLS8E/A-G, KL8FA-K, DPSEA.
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CABLING RULES

. Tech Tip
Title RULES FOR CABLE USAGE  |Number gy NG RULES
Processor Applicability Author Don White Rev 0 Cross Reference
| 8 | 85|81|8E|8L| | Approval ¥ cummins 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 cable on an 8-Family I/0O 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.

Indiscriminate 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 DWO08 (either A or B) equals 10 ft. of cable in rules #3, #4, and #7.

For DM0O1 and DM04, rules #4 and #7 refer to the sum of cab%e lengths
from the processor to the DM and from the DM to the most distant break

device.
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. Tech Tip

Title  ySE OF COAXIAL CABLE IN PDP-12"s Number Cable-TT-2

All Processor Applicability Author Rev 0 Cross Reference
|12 l l | | I | Approval 4. 1ong Date g 17,72

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.

/mt

Page -2-



FIELD SERVICE TECHNICAL MANUAL | Option or Designator

dlilgliltiall

12 Bit 168Bit [ ]| 18Bit []| 36Bit [

Titl Tech Tip
itle NO POWER LOW FROM 8E ENABLE BOX BA8-A or BAS8-B Number BCO8H-TT-1
All Processor Applicability Author 7. Blundell Rev Cross Reference
1
< L L L L L | | [aeeroval & purceir Date g9/20 /72

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 BCO08H cable,
especially if you have power low problems.

/mt
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Tech Tip scogM pr-1

Title  BCOSM-OM CONNECTOR | Number
Processor Applicability Author Ralph Boehm Rev Cross Reference
o= | I | | | l Approval W.E. Cummins Date 7,37 /75

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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Rule #8 (continued)

In the case of the DWO8A 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/0O 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.
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Title CR0O3 NOISE PROBLEM Tech Tip CRO3-TT-1
Number
Processor Applicability Author  H. Fitek Rev o0 Cross Reference
| 3| | | I I | Approval W, Cummins Dam07/31/72

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 Kl.

117V, 50Hz - Thyrector part # SP9B9 - $3.66
1l17v, 60Hz - Thyrector part # SP4B4 - $2.10
. Tech Ti
Title EXCHANGE OF 804 WITH CRO3 INSTALLATION Numberp CRO3-TT-2
All Processor Applicability Author H. Fitek Rev o Cross Reference
| 8 I I I | I I Approval Cummins. Date 07/31/72
PDP~8 ECO #256 specifies that any 804 logic below serial number 751
must be exchanged if a CR03 is to be added. A new 804 logic will
be included with a field add-on CRO0O3. There are no additional
charges involved for the 804 exchange; the original 804 is to be
returned to the factory.
Title 50 CYCLE CONVERSION OF CRO3 GDI CARD READER Licn':;'rp CRO3-TT-3
Al Processor Applicability Author H. Fitek Rev o0 Cross Reference
8 I I | I l | Approval W. Cummins _Date 07 /31/72

A 60 cycle CR0O3 can be converted to 50 cycle operation by the following
procedure:

l) If the motor is rated 50/60 cycles it need not be changed.

cycle motor, however,

A 60
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 C4 (.0033 mfd.) on the 4017 module must be changed to
82mmfd. (68mmfd. is acceptable.

4) The following adjustments must be made:
decrease TPl from 80msec. to 60msec.
decrease TP2 from 180msec. to lé6é6msec.
TP3 should be unchanged, 20msec.

a)
b)
c)
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Hﬂanan FIELD SERVICE TECHNICAL MANUAL Option or Designator

CRO4

12Bit (g] | 16B8it 18 Bit 36 Bit

Title  DOCUMATION CARD READERS Tech Tip ~pog-rr-1
Number
All Processor Applicability Author  piuckert Rev 0 Cross Reference
X I ] l I I l | Approval W. Cummins Date 12/08/72
In qrder.to make control of ECO's easier for Field Service,
Engineering is giving the Documation Card Reader's option
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 CRg4.
Part Number Option
39-19639-91 CR@4-A
39-10639-g2 CRF4-B
3p-14639-03 CR@4-C
39-14639-g4 CR@4-D
3-19639-95 CRA4-E
39~19639-06 CR@4~F
39-19639-87 CR@4-H
30-10639-08 CROA-T
] Tech Tip
Title  HOPPER EMPTY SWITCH FAILURE Number CRO4-TT-2
All Processor Applicability Author . Morrison Rev | Cross Reference
<1 1 1 1 | | | [aeeroval Bob vurick Date 7/20/72

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.

Documation Switch Assembly Summary

A. Hopper Empty Switch Assembly
M200/M1000/M1200 - 29~18523 - 1020277

Switch, Hopper Empty
M200/M1000/M1200 - 29-19488 -~ E21-85HX, GRN/BLK

B. Stacker Full Switch Assembly

M200: 29-18524~1120551
M1000: 29-19619-1020211
M1200: 29-19634-1320702

Switch, Stacker Full
M200: 29-18524~FE34-85HX-RED/BLK
M1000: 29-194-87-E63-60K-GRN/BLK

M1200: 29-18524-E34-85HX-RED/BLK
NOTE:  E34-85HX cannot he used as a replacement for E21-85HX.

PAGE ] PAGE REVISION A ]rPUBLICATION DATE pecember 1972




Title

CROSS REFERENCE: DOCUMATION CARD READERS

Tech Tip

Number

CR0O4-TT-3

All

Processor Applicability

Author

G. Mrrison

Rev

A

Cross Reference

Approval pop, yurick

Date 1, /05,72

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
to a particular model of card reader:

be used to flag a reference

MODULE

1.

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

CROSS REFERENCE

M0260 GDI,

Control
Clock
Sync
Error

M0250 GDI

= Modle
= Power
= Logic
= M200

= M1200

M0260, MDS, M0250, MDS

Control
Clock
Sync
Error

M1060, MDS, M1050, MDS

Control
Clock
Sync
Error

M1260. MDS, M1250, MDS

Control
Clock
Sync
Error

Type
Type

Model 60Hz with GDI Interface

(pos. logic).

Model 50Hz with MDS Interface

(neg. logic).

DEC. #

29-18511
29-18510
29-18513
29-18512

29-19490
29-19491
29-18513
29-19494

29-19490
29-19491
29-19493
29-19494

29-19490
29-19491
29-19492
29-19494

DIGITAL  EQUR G efT

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

i OeORAT -
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mnaﬂan FIELD SERVICE TECHNICAL MANUAL Option or Designator

12Bit (K] | 168Bit (]| 18Bit (]| 36Bit X

Titte CR8I TECH TIP Tech Tip ~TT-
Number CR8I-TT-1
All Processor Applicability Author Chuck Sweeney Rev g Cross Reference
lBI l12| | | | | Approval W, Cummins Date 07/31/72

There is a problem with the CR8I in a certain application; the following
simplified program will demonstrate the fault.

7808 6672 Skip if reader ready; pick card
7901 5200 Look for reader ready

7492 6671 Skip if card done

7943 5242 Look for card done

7884 5289 Get next card

The problem application involves the operator (1) £filling the input
hopper of the reader, (2) pressing motor start and read start on the
reader, (3) loading and starting 7@## on the computer. Cards will begin
to be processed and after the last card has been processed the program
will hang up in the loop looking for READER READY., The operator now
repeats steps 1, 2, and 3 and if everything were right the cards would
be processed,

The problem is that when motor start is activated, there is enough noise
on the READER READY line to cause an erroneous SKIP ON READER READY.
Consequently, the program may hang up looking for CARD DONE.

A temporary fix, which will only apply to customers using this scheme
of operation, is to jnstall a .O0luf 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.

Nt B .~

Titte CARD READER MODEL GDI 100M RANDON HALTS CMS8I, Tech Tip
CM8L, CMS8E Number CRS8I-TT-2
All Processor Applicability Author S t eve Kline Rev Cross Reference
|se| 8f ed, | | | [Approval Bill cummins Date 07/31/72

Due 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 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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Title GDI MARK SENSE CARD READER Tech Tip
Improper Operation of Reader Ready Logic Number CR8I-TT- 3
Processor Applicability
All Author Chiek S v Rev a Cross Reference
I 8I| BLII.’Ll l I | 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: In the MARX 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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CR8I-TT-3 (Continued)

EFFECTS OF MODIFICATION ON &DI LOGIC

&DI  PRINT At

2
(A2-1€B) START — HDN’A e /z.Dg 19

DELETE

|
|
|
: (A2~ 16A) MTRON +
|

(A2-14B) MTRON +
(R2-9B) HSLMP —

PIN / A2 - 1[B
PiN2 A2 - OB
PIN3 PIN 4
E PINS +8Y
; PING A6 - 20A
s PIN T GND
PIN 14 +5Y
;w cappcrbar  acrass IC pwns 7414
Pl C Olutd | dise, IQOV)

~

Per{"bratcgl, un-clad F\*mfeé airewt hoarJ
(e-g. gectian  of wWoo < Module)*‘

1¢ = MC846P aor DT.L94659
(pEc. STK # 29-/6293)

EDT wmetov \o\r‘ac\(l‘t’

*‘tl\c abeve asseonl\/ can be wounted ow the
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12 Bit 16Bit [ ]| 18Bit [ ]| 36Bit [

il Tech Tip

Title GDI MOD 1¢# CARD READER CHANGES Number CR8I-TT-4

All Processor Applicability Author Bob Nunley Rev 0 Cross Reference
ISI |;g_l I | I I Approval 8j11 Cumming 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:

Card A3

A3A11-4 =
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 (8gpot) 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 micro-amps.
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Title GDI MOD 1f@ CARD READER CHANGES (Continued)

Number

Tech Tip CRS8 I_TT__4

All
| o1

/-7—| | ' | | Approval Bj11 Cummins Date

Pracessor Applicability Author  Bob Nunley Rev 0 Cross Reference

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 (R;é

GE CRII 18 8

"RoO9
88 C

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
XA5-16A (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
3) Change A4-18A name from Composite Error to R.D.Y.

Page -5-



CPL

ﬂnanan FIELD SERVICE TECHNICAL MANUAL Option or Designator

. CR8I
12Bit X] | 16Bit ]| 188Bit []]| 368Bit X]
Titl |
itle GDI MOD 100 CARD READER CHANGES {(Continued) chmhb'l;p CR8I-TT-4
Pr. icabili ‘
Al ocessor Applicability Author  Bob Nunley Rev O Cross Reference
| sqsa| | | | | [Approval W. Cummins Date 07/31/72

GDI MOD 100 CARD READER CHANGES (continued)

. V.

One Shots (A-4)

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

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

number is 4010-101.)

1) Drill P.C. board for 1.0K resistor (DEC #13-0036-5) .
Solder leads to A4-22A and +5land from Ad-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
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Title GDI MOD 100 CARD READER CHANGES (Continued) L‘fﬂ;‘f CR8I-TT-4
All Processor Applicability Author Bob Nunley Rev O Cross Reference
|8I I/QI I I I I Approval y  cymmins  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 A3A11-4 to A3-22A.
3) Jumper A3A11-5 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 A3Al11-4. 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.

S
/
AsSM Hoosg
Al
R3
o
Al A
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128it [x] | 168Bit [ ]| 188Bit (]| 368Bit

Title GDI MOD 100 CARD READER CHANGES (Continued) Lic’:b:'rp CR8I-TT-4
All Processor Applicability Author Bob Nunley Rev O Cross Reference
|8I IID_I | | | | Approval Bill CumminsDate
I1. 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 XA5-25B CIRI

Add XA3-2A to XA5-26B PICK FF
Drawing 2

IZB N.U, NRE 168

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)
Cl 12000 microf 10V 13000 microf 15V (DEC #10-09436)

Part number 12.8-8 Signal #5864
REV. C 5%, Q%r T1314 2N§055 (DEC #15-05819)
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Title GDI MOD 100 CARD READER CHANGES (Continued) IFmJEDCR8I—TT—4
umber

All Processor Applicability Author Bob Nunley Rev 0 Cross Reference

l81 I | I l ! | Approval Bill Cummins Date

ITII. 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
( SILVER) PLC

(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)
IV. 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)

-

A8

Al
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Title  COMMUNICATION CABLE INTERFACE INFORMATION o TPOATA . COM. TT-1
All Processor Applicability Author Bill Freeman Rev 0 Cross Reference
I 8! 8ﬂ 8d ;gl | l Approval W. Cummins Date

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

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

BCPA1B DCASF

BCg1C 8, DC@8B, PT#S8B, PT@8C
BCP1E DC@8B

BCA1T 8/1, 8/L, 12, DC@g2*
BCOlv KL8E, KL8F, KL8M, DPSEA
78-5717 PT@ASF, PTPBFX, 689 MQ, 689 MA
74-6139 689AF, 689AG

78-5639 DrPg1A

74-6136 689 ADF

74-7226 DC@Z8H

BC@5C 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).
0f 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 2g2,C,D Pin 19 remote release
Pin 20 remote control
Pin 21 Ready
Pin 22 Ring indicator 1
Pin 23 Ring indicator 2
** Bell 241
Synchronous
modem
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COMMUNICATION CABLE INTERFACE INFORMATION (Continued)

Data Cable Type
Set 881 Automatic Calling Unit 74-6136 | 74-7226
Pin# Pin Assignment w023 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 Digit 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
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. Tech Ti
Title REMOV ‘ N C_TT-
EMOVAL OF READER RUN Numbe CO2F-TT-1
Processor Applicability Author Rev 0 Cross Reference
| 12] | | | | | 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 I0P2.
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 bCo02, AB09, ABlO, etc.
Delete: (KLCL) A09VZ AQ9E2
(GND) BO9D1 B09C2
(GND) BO9D1 BO9T1 (if present)

Add (TT AC clear L) BO9E2 AQ9V2
(TT I Strobe H). B0O9D1 AQ9V1

Note: Pins BO9D1l, B10D1l, etc. are bussed to gnd. Bus must be cut.
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Handling and Testing Boards with Mercury Tech Tip pegge-rr-1
Wetted Relays , Number
Processor Applicability Author W. Cummins Rev 0 Cross Reference
l 81 l ‘ I I I I Approval W. Cummins Date 0 7/3 1/72

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 DCO08C, 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, and the coil
resistance is fixed at 100 ohms, the value of the resistor
will be a function of the battery voltage used with DC08C or
DCO8D interface. A typical resistor value would be 2.2K ohms,

2 watts for a 60 volt battery. The coil will operate at a
minimum of about 8 ma, however optimum current range is 35-55ma.

A tester is available which includes a power supply which may be
utilized if the customer's DC power (battery) is not available to
supply voltage to the G856's or G860's. If the tester supply is

used, it will probably be necessary to adjust the receive relay

bias setting both when the tester is connected into the DC08C and when
the system is returned to normal operation using customer battery

(see Installation Manual, Section 9). It is therefore advisable to
use the customer's battery whenever it is available.

PAGE 1 J]PAGE REVISION 0 “HJBLICATION DATE July 1972




Title Handling and Testing Boards with Mercury Wetted |lechTip

Relays (Continned) Number DCO8C~-TT-1
All Processor Applicability Author W. Cummins Rev O Cross Reference
lsx] | | | | | [Approval w. commins Date o7/31/72

A simplified by typical representation of the input/output lines
for test or installation would be:

DCO8-A DCO8-C DCO8-D
T .
Battery (DC) oo -+ —|-Line X OQut____
i
Cine X Out = i B
A ~
s \\Currer}t limitin
o fLine X In s \esistor - [00ma. dc
i ) - maximum
—ﬁ( o—I $‘. \\ A
DEC Power N N
Supply \
G%?S \_ 100 thsm Line X In \\
resistance Resistor may be installed
M750 G860 TERMINALS in either position

WARNING: Damaging overheating will result if the DCO8-C tester is connected into a
circuit and power is applied for a period exceeding six hours.

WARNING: Damaging overheating will result if the DC08-C tester
is connected into a circuit and power is applied for a
period exceeding six (6) hours.

According to the manufacturer, "b" (preceeding page) failures are
essentially a result of operating the relay before the mercury has
a chance to settle. When the board is in other than the normal
operating position the contacts are immersed in mercury. When the
board is inserted into the system and the relay is actuated, it is
possible that the contacts, bridged by mercury, will allow a high
current to flow, causing them to overheat and weld together. To
help eliminate these "handling" failures, the following procedures
are recommended by the manufacturer:

1. Let the board remain stationary, plugged into the system, for
a minimum of twenty-four (24) hours, or

2. run the transmit relay without applying power to the contacts
for several minutes or

3. after inserting the boards, but before operating them, vibrate

them gently by tapping them in the direction of the arrows with
a pencil or module vibrator stick, etc., or
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4, vibrate as in part "3", but prior to insertion. After
tapping them, handle them very carefully to eliminate
splashing excess mercury back onto the contacts.

Part "4" is recommended as out standard Field Service procedure.

It is understood that many times these G series modules must be
inserted or removed with power on. When this is done the module
must remain in an orientation indicated by the arrows on the
relays. IN NO CASE should the module be subjected to vibration
since mercury splashing around inside the relay may cause direct
shorts of high voltage DC to ground, ruining the module.

In some DCOBC systems using G856 and G860 modules the relays are
isolated from the battery by a separate fuse for each line in an
893 fuse panel. With such a panel, the four fuses associated with
the line in question (remember, 2 lines to a module) should be
removed prior to insertion or remowval of the module.
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. Tech Ti

Title 6801 (DCO8) JUMPER CONFIGURATION Number DCOSA=TT-1

All Processor Applicability Author Rev 0 Cross Reference
IBI I I I | | | Approval W, Cummins Date 07/31/72

The following is a list of possible jumper configurations for the
M750 module in the DCO08A:

OUTPUT JUMPERS

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 1INPUT CONDITION | JUMPER FOR EVEN LINE | JUMPER FOR ODD LINE

Mark = Low Jl to M2 Kl to N2
Cl to H1 El to L2

Mark = Low D2 to M2 N2 to V1
Filtered Al to J1 Kl to Ul

Cl to H1 El to L2

Mark = High Cl to M2 El to N2
Mark = High D2 to M2 N2 to V1
Filtered Al to Cl1 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

DCOBB using WO076D mod-

ules Mark = Low Mark = Low Filtered
Mark = Low¥*

DCO8B using BCOl cables Mark = Low Mark = Low

DCO8F, FE, and FF

using BCO0lB cables Mark = Low Mark = Low

689AG or 689MQ using

W670 and W570 modules Mark = High Mark = High

DCOBC using G856 or
G860 modules (Polar or
Positive Battery) Mark = Low Mark = Low
{DC08C using G856 or
G860 modules (Negative

Battery) Mark = High Mark = High
DCO8CS using G862 and
G861 modules ** Mark = Low Mark = Low
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Low and High refer to polarities as seen at the input (Pin El, C1)
and Output (Pin S2, S1) of the M750 line I/0 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 LINE MUX OUT P through the M750 logic
to the input to the module. The polarity at EINE MUX OUT B must be
+3 volts DC when at mark condition.

. Tech Tip
Title M410 -REED CLOCK Number DCO8A-TT-2
Processor Applicability Author Bill Freeman Rev 0 Cross Reference
Al M410~-TT-1
|81 I | | | | | Approval 3i1]1 cummins Date 07/31/72
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1)

2)

The DF32D & E may use either M206 or M216 FFS. If the M206 is
used, jumpers must be connected from Al to FF2 and FFl. This is

the standard jumper configuration of an M206. The same holds true
for the timing track writer modules.

Since there is presently no UML for the TTW, the one below should
suffice until it is available. Extensive changes make the early
DF32D & E Manual TTW prints obsolete, so you will have to reference
the prints shipped with your TTW. The manual, however, gives
general theory, operation, and adjustment adequately.

DF32D & E TTW MODULE LOCATIONS

7 8 9 10 11 12 13 14 15 16

6
G G G G ' M M M M M M M| M M M M
085) 0851294 1294 1117233%115{117)20642051113;115{115{113]206
{

clcololelmM| MMMl unin
085] 085|294 |294|506]{602{401]113}602|401]302}11

3!

—

i

New G085 module for DF32D, E only. G085 ECO 00006 deletes and
adds a capacitor to make the module less susceptible to noise
from the DFMA heads. This was previously accomplished by adding
68 pf capacitors on the logic pins. The new module is labeled
G0850 and is not interchangeable with the GO085.
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Title

> , i Tech Ti
F32D, E Noise Pickup Number DF32D-TT-2

All

| SEI I I l I I Approval Frank Purcell Date 07/31/72

P —
rocessor Applicability Author Ray Turcotte Rev | Cross Reference

If BCO8D or BCO8D Flat Shielded Coax Cables are used, slot

A30 should contain a G0850 Etch Module, not a G085 retrofitted
to the level of a G0850. The reason is that the G085 Etch
module has inadequate grounding circuitry due to the physical
layout of the Etch; noise transfer between the cable in slot
A29 and the module in slot A30 can cause extra TTA pulses in
the amplifier. Most disks have BCO8A Mylar Cable which cause
not problems.

. . Tech Ti

Title G0850 Read/Writers Number DF32D-TT-3

All Processor Applicability Author Rev 0 Cross Reference
hgl . | | l | l Approval 1, ;1 ong Date o 177

Effective immediately, G0850 modules made from modified G085
modules are not acceptable for PDP12 systems. Only G0850's
with G0850 Revision "B" etch are acceptable. This is because
the true G0850 has a slightly different layout consisting of
more grounding. It is hence less susceptible to noise from
adjacent digital modules.

/mt
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Falcom errors with an 8L and a DF32 or DF32D system may occur on
60 cycle systems due to the DF32, DF32D Disk Data Maindec DFLE or
later revisions. This is due to the time constant normally '
changed for 50 cycle operation being too small. Location 1772
should be changed from 6 to approximately 15 to ensure proper
timing for falcom compare.

Title DF32 WRITE LOCK PROBLEMS ' Lechb?pomz—'r'r-z
umber
All Processor Applicability Author Toolan/Kochman Rev 0 Cross Reference
s's| | | | | | | Approval ; cupming  Date 07/31/72
Problem 1

Very intermittent data failures especially in environments with poor
electrical noise. Print D-BS-DF32-0-5. Assume the write lock switches
are in the open position. We then have fairly long open circuit lines

to A6T and A6E, which pick up spikes and if they are sufficiently bad cause
data errors.

Fix 1 T don't know of any spare clamped loads, so 1 use a
15 K resistor to -15V giving a 1ImA current source,
via termi-points on the wiring side.

Problem 2 ‘

Same print. Assume that fix 1 is not implemented. Assume write lock
switch is closed. Problem is that write lock sometimes fails to lock
out depending on resistor tolerance. Reason is that the midair upside
down "and" gate of +10 V and 4.7 K gives approximately 2ZmA of write
lock current, the G285 takes 1mA and the R002/R111 (on the skip logic)
another 1mA. Result is that depending on resistor tolerance the WIA
and WIB signals can be at an indeterminate level of say minus 1.5
volts. This can cause intermittent failures of write lock and
information can be lost.

Fix 2 Which also takes into account the extra current
requirement of fix 1, is to replace the 4.7 K
resistors on the rear of the rotary switch by 2.2 K.
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_ METHOD TO WRITE TIMING ON DF32 WITHOUT PHOTO CELL Tech Tip
Title ynpyT Number DF32-TT-3

Processor Applicability Author

W. Kochman Rev ¢ Cross Reference

I 8 I 81| 8L| | l I Approval W. Cummins  Date 07/31/72 -

Since there has been difficulty in the field writing timing on a DF32
modified for electronic photo sync, a simple method has been implemented.
This requires a 12 wire change to the timing trackwriter and an R401
module. This wire change alters the normal track writing procedure

only in that P2 has to be adjusted while depressing write,.

T With the change, timing is now erased each disk revolution
before being written in the same manner as the RF08. The following

are the changes to the DF32 TTW:

R0 [ R3em o2
Als— =i ligl
N weg L cEo WEo
we P
P F r -
A=3

DELETE Bl1F to B11C
1" B11F B11P
" A1S5N A1SF
1 A15U A14T
1 A15U A15N
ADD Al4T Al15U
" A15U A15F
DELETE A13V A15P
Add A1ST B11P
" BOSV B11F
r BO1U A15N
1 BOSP A15P
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Revised method to write timing on DF32 without photo cell input.

1. Insert-properly jumpered R401 in the slot provided for
the data cable. Insert timing cable as usual.

2. With channel 1, oberve jack 9 and adjust P3 for 100 usec output.

3. Press write enable to on. While depressing the write switch,
observe jack 8 and adjust P2 for 250 usec output, then release
the write button.

4. Adjust the pot on the jumpered R401 until the pulses at jack
8 are more than 35 msec apart for 60 cycle disks or more than
41 msec apart for 50 cycle disks.

5. Put A trigger source on line and observe any timing track
jack. Press and release write and observe gap area using the
delayed sweep method described in this Tech Tip. This area
should be 350 ysec (within 50 usec) and is adjustable by
Pl. Repeat th:s step if necessary to adjust for 350 usec.

R401 jumpers:

==
o=

These jumpers have been found to provide sufficient delay
for 50 cycle systems. However, more capacitance, if needed,
can be added to the delay by adding jumpers from M, N, and

P to R or by adding external capacitance from R to GND. 30
guage wire soldered onto PC lugs is an easy way to jumper
since the pins on the module slot are inaccessable for
jumpering. :

6. Press write enable off after checking all timing track jacks
for irregularities and replace the timing cable back into
the DF32.

METHOD TO OBSERVE GAP USING DELAYED SWEEP

Channel 1 photo gap pulse or jack 8 or 9 on TTW.
Channel 2 = timing track pulses.
Set scope to:

Mode = chop, sync channel 1

Time/div = sweep 5 msec., delayed sweep .1 msec.
Horizontal display = B starts after time delay.
B sweep mode = A intensified during B.
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Title METHOD TO WRITE TIMING ON DF32 WITHOUT PHOTO Tech Tip

CELL (Continued) Number pp32-77-3
All Processor Applicability Author . Kochman Rev Cross Reference
l 8 I BII 8Ll ' | ' Approval W, Cummins Date 07 /31/72

Method to Observe Gap Using Delayed Sweep (continued)

Observe channel 1 and synchronize sweep. Turn intensity down to enable
positioning the .1 msec intensified sweep over the gap area using the
delay time multiplier control. Change B sweep mode to delayed sweep

and observe the gap area.

This method can also be used to observe entire data or timing tracks
using the multiplier control. In this way, tracks can be closely
examined for irregularities.

Method to Adjust Simulated Photogap Pulse

1) Place channel 1 probe on C27V (DF32) or C16V (DS32) and channel 2
probe on A31P (DF32) or C23P (DS32) and observe gap area using
delayed sweep. Observe channel 1.

2) If there is no gap pulse present turn the R303 pot (C28-DF32,
C17-DS32) until one appears. If there is at least one pulse
g0 on to step 3.

3) Adjust the R302 pot (C27-DF32, C16-DS32) so that the first
(possibly only) gap pulse is 200 usec long.

4) Adjust the R303 pot until there are two pulses every disk
revolution (this may already be the case). Then turn the R303
pot again until the second pulse disappears. Continue two turns
to ensure good margin. This has set the photo gap pulse at 200
usec and balanced the guard bands on either side. Be sure that
the guard bands are at least 50 usec.

DF32 DS32
Signal Name

Delete:
AO5D-A12V PCA Cl12D-D16J
Al12V-A30P PCA D16J-D22H

Delete photo amplifier and platter tape in DFMA
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Add: BEEE D532
C28D-C28F  PCA C17D-C17F
C28F-C27N  PCA C17F-C16N
C27N-A30P  PCA C16N-D16J
C28P-C28R C17P-C17R
C28T-C27V C17T-C16V
C28U-C27P  GND C17U-C16P
C27P-C27C  GND C16P-C16C
C28V-B21P  TTA C17V-D22D
C27S-C27T C16S-C16T

C28J-C28U .01mf cap C17J-C17U

C27R-C275 .015 mf cap C16R-C16S

AcA
A v
3 Rz
F v usec. =
L ol 7 P et
R303 [1 =
50 Asec W?S
—Ke—77

Materials Needed:

DF32 - R302 module, 1 R303 module,

DS32 1 R303 module,

1

1

DF32 DS32
R302-C27 R302-C16
R303-C28 R303-C17

.01 mf cap., 1 .015 mf cap.

.01 mf cap., 1 .015 mf cap.

The photocell amplfier and platter tape can be deleted by installing
this Tech Tip. It is then necessary when timing should have to be_
rewritten, (such as a new platter being installed) that the directions
for writing timing without photocell input should be followed.

This Tech Tip should decrease DF32 service calls by fifty percent.

Bill Kochman - April 1971 REVISED JUNE 1971
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" Tech Tip
Title DF32 - DS32 DISK DATA ERRORS Number DF32-TT-4
Processor Applicability Author G. Chaisson Rev O Cross Reference
| 81 oz | ] I Approval . Cummins  Date 55,39 /95
PROBLEM: Disk data errors will occur while running customer programs
and no disk errors will occur when running disk diagnostics
for extended periods of time. (Disk data diagnostic runs
twenty passes 0K.)
POSSIBLE
SOLUTION: It has been found that the above symptoms have occurred when
the TTA and TTB timing tracks have just been on the edge of
being marginal. 1In some cases, looking at the timing tracks
with a scope will show either a high or low output amplitude
0T an uneven output.
In the first case where the amplitude is incorrect, adjustment
of the read amplifier is indicated. 1In the second case
where the uneven output is observed, it is a good idea to
switch to the spare timing tracks.
- DF32 HARDWARE INDICATORS OF NON-EXISTENT DISK Tech Tip
Title  spLECTION Number DF32-TT-5
Al Processor Applicability Author W. Kochman Rev ¢ Cross Reference
I 8' 84 8I|8Ll | l Approval ., Cummins Date 07/31/72

1) NEX status bit will be set whenever attampting any selection of
a non-existent disk. The programmer must differentiate whether

or not

2) NED FF

disk.

write lock is also causing this status bit to be set.

will be set only if a transfer spirals onto a non-existent
It is normally set after reading the last word of the last

track of existent disks on the last word of a transfer, and under
this circumstance alone is designed to set TRC. NED generates an
interrupt.
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Title DF32 INSTRUCTION MANUAL ERROR Lechb'l:p DF32-TT-6
umber
Processor Applicability Author Bill Freeman Rev 0 Cross Reference
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"Disk Operating Procedure for Timing Track Writer, DF32", Page 5-7, Instructions 15,
16 and 17 are in error and should read:
(15)

(1e)

(17)

Change the scope to alternate sweep and plug probe B into banana jack

9. This test point is the write disable delay which is initiated at the
beginning of the photocell signal and terminates at the center of the
photocell signal.

The adjustment associated with Jack 9 is P3, located beside the jack.
With a screwdriver, adjust this delay time to 100 usec. and observe, on
the scope, the two traces of the photocell signal and the delay together.
If the signal from Jack 9 appears to initiate at the end of the
photocell signal, the photocell switch is in the wrong position.

After adjusting the P3 delay, and without changing the scope settings,
remove probe B from Jack 9 and plug it into Jack 8. This output is
the writer track enable delay and is initiated at the beginning of the
photocell signal. The delay associated with this delay is P2.

. Tech Tip
Title OHM METER TESTING OF DISK HEADS IN RF/RS08-DF32 |Nymber DF32-TT-7
All Processor Applicability Author W. Freeman Rev ¢ ‘Cross Reference

I I | | | Approval W. .Cummins Date(Q7/31/72

It is advisable to have a track writer available before undertaking ohm meter testing
for defects in a disk head or cable. The current which can be produced through a
disk head by an ohm meter is sufficient to cause an alteration of data on the disk.
Even if the disk is not rotating, a glitch may be produced on the disk directly

beneath the head.

PAGE 7 "PAGE REVISION # - JPUBLICATION DATE _ July 1972




Tech Tip

Title DF32 TROUBLESHOOT ING
Number

DF32-TT-8

Processor Applicability Author D. Herbener Rev 0 Cross Reference

| I | I I I I Approval y, cumming _ Date 07/31/72

There has been a problem in the field with men working on DF32 disks

and not having readily available to them a scope loop for checking the
G285 and G286 matrix selectors, and often not having the G702 light

card for use with Diskless. It is possible for two tracks to be selected
at all times and for Diskless to run. Disk Data will run and may
indicate intermittent parity errors, random select errors, or a failure
at one particular address; Multi Disk may also run. Disk Data and

Multi Disk will run because they both write one track and then read the
same track. Many times the failure is obscured and may lead a field
service engineer astray.

The following program has two important features: First, it will
monitor the switch register and select a track; by using an oscilloscope
the selectors can be checked to see that only one track is selected at
any time. Second, the G284 disk writer can be monitored with a scope and
the play back voltage can be checked to see if one track is weaker than
the others, or if any track has irregularities in voltage.

The switch register bit assignments for disk and track selection are as
follows:

Bit @ will select track # or 1

Bit 5 will select track 2

Bit 4 will select track 4

Bit 3 will select track 14

Bits 1 and 2 will select disks # thru 3 -

Bits 6 thru 8 will select which memory field will be
involved in the data transfer.

By varying the constants (AMT) and (ADR) the program can be used to
transfer any quantity of data to any area of core. Also, if the
instruction DMAR (66@3) is changed to DMAW (6685), the program will
write on the disk rather than read from it.

To start the progrém, load address 74#¢, set the switch register to gggg,
and start,

DCEA=6611 7414 7288 cLA

DCMA=66Z1 7415 1235 TAD SW

DEAL=6615 7416 7514 SPA

DFSC=6622 7417 5224 JIMP , +5

DMAW=6625 7428 7284 CLA

DMAR=66Z3 7421 66f£3 DMAR

PAUSE 7422 5226 JMP WAIT

* 7400 7423 1234 TAD KA4Zg¢
7488 7384 BEG, CLA CLL 7424 6643 DMAR
7471 6681 DCMA 7425 5226 JMP WAIT
74#2 6611 DCEA 7426 6622 WAIT, DFSC
7483 1237 TAD AMT 7427 5226 JIMP , -1
7484 3631 DCA I WC 743¢ 52¢@ JOMP BEG
7445 1236 TAD ADR 7431 7758 wc,775¢
746 3632 DCA I Ca 7432 7751 ca,7751
7487 7684 LAS 7433 377¢° K377¢,377¢
7414 3235 DCA SW 7434 4908 KAGOH,AP28
7411 1235 TAD SW 7435 @@gF  sw,g000
7412 @233 AND K3774 7436 7577 ADR, 7577
7413 6615 DEAL 7437 7777  aMT,7777
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Title Tech Tip
DF32 TIMING TRACK WRITER Number DF32-TT-9

P ——

All rocessor Applicability Author Bi11 Kochman Rev ¢ Cross Reference
I | I I I | | App“walFrank Pur'c-p'llDate 07/31/72

When modified for use with electronic photocell (see DF32 ECO

#0@9@43 or DS32 ECO #@p@P9) a different operating characteristic

may be encountered.

Symptom: After releasing write pushbutton, the writer
continues writing timing.

Reason: Pl is incorrectly adjusted. If clock pulses are
too ?ar apart, timing will overlap the gap area
causing this symptom.

Correction: Adjust Pl until gap area can be adjusted properly.
Thg R401 clock in the TTW controls coarse Pl
adjustment and may be out of adjustment if Pl
cannot ob?ain proper results. Clock pulses should
be approximately .54 usec apart for 60 cycle and
.66 usec apart for 50 cycle operation.

Fgr th@s reason, when writing timing, whether on a
disk with or without photocell, the gap area must
be examined after releasinag the write button.
Titlt 15Kk MOTOR BEARING FAULTS DF AND RF chmh;'rp DF32-TT-10
All Processor Applicability Author Carl Cline Rev O Cross Reference
lv | | I I l | |Approval W.E.Cummins Date Aug 72
hen a bearing wears in the DF-32 or the RFO8 1t trequently

will give intermittent errors, generally in the form of bit
drops. It is then necessary to examine the data amplifier
output to confirm that a fault is in the motor.

A faulty motor will rotate in an uneven pattern because of
looseness between the shaft and bearings, and this can be seen
as a phase shift between the plus patterns on the data tracks
as compared with the TTA Timing Pulses. The inner data tracks
will have the greatest shift and therefore be the most to fail
and the most noticably out of phase. On some motors only
vibration will cause this effect.

This problem may temporarily be coprected by increasing the gain
of the data amplifier which in turn will increase the width

of the sliced output to be strobed. The following diagram
illustrates this problem and the test points for placing

scope probes.

Using the subtests provided in the Disk Data Tests, write all
ones on all tracks. Then use the track selection test also
provided in the Data Tests. One of the following should be
observed.
[PAGF o TPAGE REVISION 1 TPUBLICATION DATE Julv 1972 |
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Hardware needed to add a cab onto a LINC-8:

All trim should be black

3 - Center clips #74-5345

1 - Cab top spacer #74-5343

2 - Fillers #74-5347

3 - Flat c ips #74-5344

24 - 10-32-5/8" screws

24 - #10 External lock washers

Cable Requirement:

LINC SIDE DF32 SIDE
ME 34 co9
MF 34 C10
ME35 Cl1
ME35 C1i2
PEO2 C13
PF02 Cl4
PHO4 C15
PJ0o4 Cle —
See Note #1 PHOS c17
PJ08 Cc18
See Note #2 ME30 C1l9
NOTE #1: These four (4) cables go from these processor connectors
to the data terminal panel in a standard Linc-8. However,
since the DF32 must use these signals and they are not
available any place else in the existing logic, they must
be removed and replaced by the cables going to the DF32.
The four cables that were there should be taken back to
the field office.
NOTE #2: This is the cable required for the extended address bits
if extended memory is to be used with the disk. However,
if you will notice, this cable slot is already being used
for Linc addressing and we cannot pick up these signals
anywhere else.
In order to be able to use the disk, or any other 3 cycle
break device with extended memory, a modification must be
put in the machine. This change must be requested from
Maynard. When requested this information ask for the
"Print Title Linc-DF32 to Extended Memory #d-WL-7605427-0-0".
Notes of Interest: —

Linc-8 ECO's 24 and 25 must be installed in the system before
the disk will run correctly. Also make sure that the R302
delay is disable break out, which is part of ECO #25, is set
correctly at 750 ns.
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It has also been noticed on a few systems that there has been
excessive noise on the skip line in the DF32 logic. This can
be cleared up by placing a .01 capacitor through 100 r term-
inator to ground on pin Cl4K.

Something to Check:
Common wiring error found on previous installations:
Delete:

PH10U to PH12R
PH10T to PD22K

Add:

PHiOU to PJ0O7U enable linc

PHIOT to PEO7R disable cycle select
PH12R to PH12U 0O-PC

PH12T to PD22K 5-11

PROBLEMS TO BE RUN TO INSURE RELIABILITY OF THE DF32 AND DS32 DISK'S
ON A LINC-8.

a) Discless - MAINDEC-08-D5BA-D
b) Disdata - MAINDEC-08-D5CA-D
c) Multidisc- MAINDEC-08-D5DA-D

If these diagnostics will run in their entirety and the rest of the
Linc-8 still runs correctly you should be all set.
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ECO ERROR AND CORRECTION LIST

Reference ECO DF32-00043

Error Page #1

Break-in point reads - #433 and Future.

Correction: #433 and Future
up to #432 EC0-006 must be installed

Error Page #1 reads

This ECO cannot be installed in units No. 0-433.

Shoud read:

Units 0-432 can be modified by installing
ECO #6 and ECO #43.

Error Page #2

Step #4 of method to adjust stimulated photogap pulse.
Reads - continue two turns to ensure good margin.

Correction: Two turns may offset the balance of the
guard bands and cause problems.

The correct set up: 1is covered in the new procedures.

Error Pages #4 and #5 - Delete pages #4 and #5 due to the
fact that these procedures have been followed in the field,
step by step, and have never worked correctly. Part C of
this report has been proven and should be followed by

all technicians.

Error Page #7 reads -~

GND c27p C27L Add
should read:
GND c27p c27C Add
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PDP-81 TECH TIP ERROR AND CORRECTION LIST

Reference DF32 Tech Tip #3 pages 3 and 4.

Error - These pages are identical to the procedures in

ECO DF32-00043. Delete pages 3 and 4.

Correction: Refer to Section C of this report.

Add-Delete Synopsis

DF32 ECO #43 Add-Delete List

Signal Name DE32 DS32 Add-Delete

PCA AOS5D-A12V Cl2D-D1l6J Delete

PCA A12V-A30P D16J-D22H "

Delete photo amplifier and platter tape in DFMA.

PCA C28D-C28F Cl7D-C17F Add

PCA C28F-C27N C17F-C16N "

PCA C27N-A30P C16N-D16J "

PCA C28P-C28R C17P-C17R "

PCA C28T-C27V C17T-C16V "

GND €C28U-C27P Cl7U-Cl6P "

GND C27P-C27C Ci6P-Cl6C "

TTA C28V-B21P Cl7v-D22D "
C278-C27T C16S-Cl6T "

.01 F cap C28J-C28U C17J-C17U "

.015F cap C27R-C278 C16R-C16S "

In DF32 Add
In DS32 Add

R302 module in C27 and R303 in C28
R303 in C17

ECO FOR TIMING TRACK WRITER

B11F to B11C Delete
B11F ' B11lP "
A15N " A1lS5F "
A15U0 " Al14T "
Al15U0 v A1SN "
Al3V " A15P "
Al14T " Al5U Add
A15U0 " A1lSF "
Al1S5T " B11P "
BO5V " BI11F "
BO1U " AISN "
BO5P " A1S5P ) "

Rev. A. Page -16-
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The following Tech Tip is divided into five (5) Sections:
A. Synopsis of DF32 ECO & TTW Problems and Corrections
B. Set Up and Checkout of DF32 TTW

C. Procedure to write timing on a DF32 with or without
photocell input.

D. Electrical Adjustment Procedure for DF32
E. Representative Scope Waveforms

The following procedures assume the timing track writer has
ECO #43 installed. This applies to all DF32 TTW's.

This Tech Tip supersedes 01ld Tech Tip DF32-TT-3 and DF32-TT-9
or 81 Tech Tip Section 9 pages 13 through 16 and 8I Tech Tip
Section 9 page 20. Also DF32 ECO#0043.
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SECTION A

DF32 TTW ERROR AND CORRECTION LIST

At least two types of DF32 TTW's currently exist in the
field. The old type is the grey metal case and the new
type is the new brown leather case. There is no logic
differences only packaging differences.

A1l new TTW's are being checked out prior to being released
to the field. However, several older TTW's have been
returned to Maynard because of problems experienced after
installation of the ECO to modify the TTW to write in the
same manner as the RF08 TTW.

A. One major problem is noise being induced on the lines
between the G284 modules, TTA normal/spare and TTB
normal/spare switches, and the connector blocks for
timing and data cables. This problem was overcome by
replacing the lines between those points with two
conductor shielded cable. The cable is the same as
that used for the timing cable on the DFMA.

B. On the old type TTW's, it was discovered that after -
the 12 wire change had been completed, the technician
tied all lines together with cable ties or plastic
harness and the noise problem then exists. After
the 12 wire change has been installed, the TTW must
be checked on the DFMA. The most common indication
of the noise problem is that no erase cycle occurs.
The lines between the G284 modules and the TTA normal/
spare switches must be separated from all others.

This must be done on a trial and error basis until
it is found that the noise problem is overcome.

C. Another problem in the new type TTW is a ground loop.
The ground run between the data/timing connector block
and the logic connector blocks must be removed. A
ground run from the data/timing connector blocks should
be made to one of the front panel holding screws on
the chassis.

The jumpers for the external R401 module should be installed
on the pin side of conmnector block Cl. This way, no R401
module will have to be modified. See "Set-up and Checkout
Procedures'" step 2.
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ECO ERROR AND CORRECTION LIST

Reference ECO DF32-00043

Error Page #1

Break-in point reads - #433 and Future.

Correction: #433 and Future
up to #432 ECO-006 must be installed

Error Page #1 reads

This ECO cannot be installed in units No. 0-433.

Shoud read:

Units 0-432 can be modified by installing
ECO #6 and ECO #43.

Error Page #2

Step #4 of method to adjust stimulated photogap pulse.
Reads - continue two turns to ensure good margin.

Correction: Two turns may offset the balance of the
guard bands and cause problems.

The correct set up: 1is covered in the new procedures.

Error Pages #4 and #5 - Delete pages #4 and #5 due to the
fact that these procedures have been followed in the field,
step by step, and have never worked correctly. Part C of
this report has been proven and should be followed by

all technicians.

Error Page #7 reads -

GND C27P C27L Add
should read:
GND C27P c27C Add

[PAGE ;5 |[PAGE REVISION | [PUBLICATION DATE yovember 1072
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PDP-8I TECH TIP ERROR AND CORRECTION LIST

Reference DF32 Tech Tip #3 pages 3 and 4.

Error - These pages are identical to the procedures in

ECO DF32-00043. Delete pages 3 and 4.

Correction: Refer to Section C of this report.

Add-Delete Synopsis

DF32 ECO #43 Add-Delete List

Signal Name DE32 DS32 Add-Delete

PCA AO5D-A12V C12D-D16J Delete

PCA A12V-A30P D16J-D22H " —

Delete photo amplifier and platter tape in DFMA.

PCA C28D-C28F Cl7D-C17F Add

PCA C28F-C27N Cl7F-C16N "

PCA C27N-A30P Cl6N-D16J "

PCA C28P-C28R Cl17P-C17R "

PCA €28T-C27V Cl7T-C1l6V "

GND C28U-C27P Cl7U-Cl6P "

GND C27P-C27C Cl6P-Cl6C "

TTA C28V-B21P C17v-D22D "
C27S8-C27T Cl16S-C16T "

.01 F cap €C28J-C28U C17J-C17U "

.01 F cap C27R-C27S C16R-C16S "

In DF32 Add
In DS32 Add

R302 module in C27 and R303 in C28

R303 in C17

ECO FOR TIMING TRACK WRITER

B11F to B1l1C Delete
B11F " BI11lP "
A1I5N ' A1lSF "
Uls5v " Al14T "
ulsv " A1l5N " -
Al13V ' A1SP "
Al4T " Al5U Add
Al5U0 " AlSF "
AlST " Bllp 1
BOSV " Bl1F "
BO1U ' A1l5N "
BO5P ' Al15P "
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SECTION B

Set-up and Checkout Procedures for DF32 TTW after

Electronic photocell ECO has been installed.

A. The following may be accomplished without
the DFMA timing cable.

1. Connect power cables to proper source.

connecting

2. Insert R401 module in connector "C1'" or "DATA".

Connector should have jumpers F H, L

3. Turn on power.

R, T U.

4. Observe Jack 9 and adjust P3 for a 100 usec output

(Ref. Figure #1).

5. While observing Jack 9, adjust the pot on the
external R401 module until the pules are:

36 msec apart for 60 Hz
42 msec apart for 50 Hz
(Ref. Figure #2)

6. Observe Jack 8, while depressing write 2, adjust
P2 for a 250 Usec output. (Ref. Figure #3)

7. Observe Jack 7, again while depressing write 2,

the output should resemble Figure #8,

leading

edge to leading edge should be approximately
600 nsec. Figure #8 represents 200 nsec per CM

if adjustment is necessary, go to 7A,.

7A. Set Pl to MID Range (this is a 10

turn pot),

follow step 7 and observe the output at
Jack 7. Adjustment is made by turning the

pot on the internal R401 module.

7B. The following must be accomplished with the

DFMA timing cable inserted:

Observe Jack 1, 2, 3, or 4.
Set scope to 20 msec per CM.

1
2
3. Press write 1 to on (light should be on).
4

Depress write 2 and observe scope. Display
should resemble Figure #9. (This shows that
both the write and the erase cycles are
occurring). If the display does not resemble
Figure #9 and the cycle is a continuous write,
an internal noise problem exists. Refer to
(Synopsis of Error and Correction Lists).
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Set-up and Checkout Procedures for DF32 TTW after
Electronic photocell ECO has been installed. CONTINUED

A, 7B. continued

5. If all of the above has been accomplished,
you may now proceed with the procedure for
writing timing. Refer to '"Procedure to
write timing on a DF32 with or without photo-
cell input."

SECTION C
PROCEDURE FOR WRITING TIMING ON DF32 WITH OR WITHOUT
PHOTOCELL INPUT

1. Power down the system. Connect voltage leads from
the TTW to the terminal strip located on the left
side of the DF32 logic assembly,

Blue = -15V, Red = +10V, Black = GND
2. Remove timing cable from disk logic location B31 or
B32 and insert in connector "C2" or "timing" on TTW. —

3. With Photocell - remove data cable from disk logic
Tocation A5 and insert in connector "C1" oxr ''data"
on TTW. Go to step 4.

4. Apply power to system. With channel 1 observe Jack 9
and adjust P3 for 100 usec output. Reference Figure 1.

A. With Photocell - go to step 5.

B. Without photocell - while observing Jack 9, adjust
the pot on the R401 until the pulses are 36 msec
apart for 60 hz and 42 msec apart for 50 hz.
Reference Figure 2, go to step 5.

5. Press write 1 to on (light should be on). While
depressing write 2, observe Jack 8 and adjust P2 for
250 usec output. Reference Figure 3. Release write 2.

6. Observe TTA's (Timing Track) at Jack 1. Reference

Figure 4.

Using delayed sweep mode, ensure that the gap area

is 350 usec, as in Figure 5. If not, adjust Pl and
momentarily depress write 2. Again, check for 350

usec gap. —

7. Press write 1 to off (light should be off). (Display
on scope will disappear.)

Power system down. Reinsert cables in proper slots

and disconnect voltage 1eads from terminal strip.
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PROCEDURE FOR WRITING TIMING ON DF32 WITH OR WITHOUT

PHOTOCELL INPUT (continued)

8. Apply power to system. With channel 1 observe PCA
at A30P (DF32) D16J (DS32). With channel 2 observe
TTA's at A31P (DF32) C23P (DS32). Set scope to delayed

sweep and add mode.

A. With photocell - display should be the same as
Figure 6. Guard band on right hand side must

be at least 50 usec.

B. Without photocell - display will resemble Figure

6 or 7.

1. Adjust the lower pot on the R302 module in
location C27 (DF32) Cl6 (DS32) until the

pulse width is 200 usec.

2. Adjust the pot on the R303 module in location
C28 (DF32) C17 (DS32) until the guard band

on the right hand side is 50 usec

. T

he

display should be the same as Figure 6.

Disk timing is now correctly adjusted and ready for operation.

NOTE: Figure 7 represents a misadjusted R302 and/or

R303 module.

Delayed Sweep Setting for "O" Scope

Checking Gap Area

Time per div. - 5 msec
Delayed sweep time per div. - 50 usec

"B'" sweep mode - "B" starts after delay time

Horizontal display - delayed sweep
"A" triggering - line

Coupling - AC or DC

"A" sweep mode - auto trigger

Mode - channel 1

Checking Photocell in Gap area

Same as above with one exception: mode - add
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ELECTRICAL ADJUSTMENT PROCEDURE FOR DF32

1. Power the system up and insure the disk motor is
running. Logic power should now be on.

2, If good timing is on the disk you may proceed with
the following adjustments. Otherwise follow '"Procedure
for writing timing with or without photocell input."

3. Put probes 1 and 2 on pins J and K of B30 in DF32
(C22 in DS32). Set scope up as follows:

Time/Div - 5 msecs

"A" Trigger - Internal
Coupling - AC or DC

"A" sweep mode - Auto Trigger
Mode - Add

Sensitivity - 2 V/Div

Invert Channel ''B"

Now adjust top pot on G083 in A32 (D23 in DS32) for
average peak-to-peak amplitude of 9.0 volts.

4. With scope set up as in step 3, look at pins P & R
of A31 in DF32 (C22 in DS32). Adjust bottom pot
of G083 in A32 (D23 in DS32) for same signal
characteristics as in step 3.

5. Set scope up as follows:

Time/Div - 0.2 usec

"A" triggering - Internal
Coupling - AC or DC

"A" sweep mode - auto trigger
Mode - Alternate

Sensitivity - 2 V/Div

DO NOT INVERT CHANNEL "B"

With probe 1 look at the strobe pulse on pin V of B30
in DF32 (C22 in DS32) and with probe 2 look at the
analog signal on pin J or K of B30 in DF32 (C22 in
DS32). Adjust bottom pot on R302 in Al4 of DF32

such that the positive transition of the strobe pulse
on pin V occurs at the center or just a bit to the
right of center of the analog signal on pin J or K.

IMPORTANT NOTE: On multi-disk systems both disks
should have the same gap area as this adjustment
affects both the DF32 and the DS32.
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ELECTRICAL ADJUSTMENT PROCEDURE FOR DF32 (continued)

6.

Using the disk data test, write all ones on all
tracks of the disk. Now read back one track at a
time while looking at pins J and K of AIO0 in DF32
(C14 in DS32) with scope set up as in step 3.
Adjust the top pot of the G083 in A8 in DF32 (C13
in DS32) such that lowest track is no lower than
8.0 volts average peak-to-peak amplitude and
highest track is no higher than 10.0 volts.

Set up the scope as in step 5. Look at pin of W533
in A10 (Cl4 in DS32) so that positive transition

of the strobe puse on pin V occurs at the center

or just to the right of center of the analog

signal on pins J or K. This adjusts the strobe
pulse for data and will vary according to track
amplitude. It is imperative that the track selected
to set this adjustment must be of average amplitude
in relation to the other 16 tracks and must not be
either close to the highest or lowest measured
amplitudes.

Disk data must now be run in entirety. The timing

and data tracks may have to be fine tuned for

amplitude if there are any data failures. A moderate
increase or decrease in amplitude (less than 1.0 volts)
should not require a repositioning of the strobe
signal.
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FIGURE 2

Time/Div = 5 Msec
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Time/Div = 50 aesec
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Time/Div = 5 M sec
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FIGURE 5

Time/Div = 100/..«_sec.

FIGURE 6

Time/Div = 50 jsec.
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FIGURE 7

Time/Div = loo/asec

FIGURE 8

Time/Div. = 200 /(.sec
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Processor Applicability

MERERER

Author

Turcotte/Herbener

Rev 0 Cross Reference

Approval F, Purcell

Date 11 /02/72

Figure 9

Time/Div = 20 Msec

DIGITAL EQUIPMENT CORPORATION
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Title RUNNING OF DISKLESS ON DF32 W/ELECTRONIC PHOTO- |TechTip pp32-pr-13
CELI, MODIFICATION (ECO DF32-00043) Number

8's|

Processor Applicability Author

Ray Turcotte Rev Cross Reference

|| | ] I Approval ¢ purceir Date 13/05/72

A. Running of Diskless on DF32 with Electronic Photo-Cell modification

1.

(ECO DF32-00043).

When running diskless on a modified DF32 a PSM error typeout
will occur: 1043 4000

To eliminate this error, remove the R303 module in location
C28 of the DF32 (Cl7 or DS32).

The reason for this error is that the output of the R303 remains
at ground level and therefore represents a true photo sync mark
to the logic.

Running of Diskless on DF32 without Electronics Photo-cell.

When running diskless on an unmodified DF32, it is possible to
get a PSM error typeout: 1043 4000

This will occur if the photo-cell AMP assembly is facing the
reflective portion of the Disk platter. This can be overcome
by means of the disk motor AC switch. Apply power to the motor
and then remove power. This will reposition the reflective
portion of the platter in relation to the photo-cell amp.

PAGE 27  |[PAGEREVISION 0 ||PUBLICATION DATE December 1972 |







. FIELD SERVICE TECHNICAL MANUAL | Option or Designator
dlilgliltlall -

DK8E

12Bit ]| 168Bit (]| 188Bit (]| 36Bit [

Title Timing Generator (M833) Mislabeled CS. REV. D. ﬁ?:;gf PKSE TT-1
All Processor Applicability Author Bill Moroney Rev O Cross Reference
]8E| l | | I | Approval W, Cummins Date 07/31/72

All M883 modules manufactured previous to July 1971 are C.S.
revision C. Some M883 modules were erroneously marked rev-
ision D. Since each module has a date stamped on the handle

as well as the C.S. revision those erroneously marked can
easily be identified.,

. . . Tech Tip -2

Title Changing DK8E Real Time Clock from 120Hz to 60Hz Number DK8E

All Processor Applicability Author 27 pe luca Rev 0 Cross Reference
|8E I | | | J | Approval W, Cummins Date (7/31/72

The only modification that is required to the module is to delete two

diodes (D3 and D5). These diodes are located in the upper left hand part
of the module as shown in the picture below.

_
CABLE DELETE
- ' CONNECTOR
D v TOT o R} fm\N =~
< q:§§ 53 E AC o xe & S z/ola & & ~
FFEETTTEEIME AL s
° TT =

With these two diodes removed the DK8E clock diagnostics (Maindec-8E-

D8AB-D-(D)) will not run. To have an operative diagnostic two locations
will have to be changed. They are:

Location From To
5769 5367 267¢
5666 5217 2529

With the completion of these modifications, you now have a 60 hz clock.
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Title

Damage to Cable (KP8E and DKSEA)

Tech Tip
Number

DK8E-TT~3

Processor Applicability

“lenled | | ||

Author

Ken Asbury

Rev

0

Approval F, Purcell

Date 11/20/72

Cross Reference

The cable harness going to the power fail (KP8E) or Real Time
Clock (DK8EA) board (if installed) is liable to get mutilated
on the edge of the power supply cover if the module is not

removed carefully.

ECO 7409419-001 adds some 90-08209 grommet to the sharp edge
to protect the cable.

Although not a Field retrofit change, it would be worthwhile
to add this grommet strip to any systems in your area with
clock or power fail, and also to take some grommet along when
installing these options.

Title

Plus Five Volt Sensitivity

Tech Tip
Number

DKSE-TT-4

All
e for | | | |

Processor Applicability

Author _ .

— Bill Kochman

Approval .

Rev“ﬂ

Rlundell]

Date

813173

Cross Reference

The M860 module derives BUS STROBE by a circuit that relies on
plus 5V being no lower than 4.9V for reliable operation. The

signal decreases in width with decrease in voltage.

When the

voltage is too low the processor will hang up while executing

6133 - it has missied BUS STROBE.

on for machines with DKB8E.

So keep that plust 5V right-

DIGITAL EQUIPMENT CORPORATION
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FIELD SERVICE TECHNICAL MANUAL Option or Designator

mnanau 12Bit (xJ | 168Bit (]| 18Bit (]| 36Bit [ Pt

Title DL8I INSTALLATION IN EARLY PDP-8I's Lech;ip DL8I-TT-1
umber

All Processor Applicability Author y. Cummins Rev 0 Cross Reference
|81| | I | | I Approval y. cummins Date ¢7/31/73

The DL8I is factory wired into PDP-81 processor logic panels from
serial number 7@@ upward. The machines below serial number 7g8

require ECO's 8I1-00013 and 8I-00022; because of the complexity of
these ECO's, they will not be field installed. The 8I logic panel

must be exchanged at customer expense.

/mt
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FIELD SERVICE TECHNICAL MANUAL

dlilgliltiall

“128it ) | 168it [ ] 18Bit (]| 36Bit []

L.

Option or Designator
DL8I

Title DL8I INSTALLATION IN EARLY PDP-8I's

Tech Tip 1oy mp-y

Number
| Processor Applicability Author . Cummins Rev 0 Cross Reference
Isri | ] | | | Approval . cummins Date ¢7/31/73

The DL8I is factory wired inte PDP-8I processor logic panels from
serial number 7§@ upward. The machines below serial number 709

require ECO's 8I-00013 and 8I-00022; because of
these FCO's, they will not be field installed.

must be exchanged at customor expense.

/mt

the complexity of
The 8I logic panel
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DMO1

Hngnan FIELD SERVICE TECHNICAL MANUAL | Option or Designator

128it (3| 16Bit [J| 188t (]| 368Bit [

Tech Tip

Title DMO1 INTERMITTENT ERRORS Number DMOl-TT-1

Processor Applicability Author Robert Nunley/ Rga, Cross Reference

0
lerfer] | | | | [Aeoroval w. cummine Date 07/31/72

Whep a system, using a DMOl, contains both single and three cycle break
devices, there is’a possibility that intermittent errors in data or data
address or both may occur. The causes are:

1) Back to back single-three cycle breaks. (In 81-8L systems BT1B =
TS3(0) T2 = TS1(0) MPX F/F's are set by TS3(0). MPX F/F's gate
cycle select to determine whether single or three cycle will happen.
The MPX F/F's also qualify the setting of the "B" ENAB F/F's and
create the priority timing. Address Accepted from the CP clocks
the "B" ENAB F/F's and the Break in Progress F/F in the DMOl. Due
to propagation delays and circuit speed of individual components
a race condition can be created whereby the MPX F/F's will not
always be set in sufficient time to allow the necessary 400 N sec
assertion time on DCD gates.

To cure: in the DMO1:
BT1B Delete
BT1IB Delete

B32M to A2S
B32M to D2S

BT1B Add - A2S to D2S
T2 Add - A2T to B32U
T2 Add - B32T to B32ZM

The wire change clocks MPX F/F's with TS1(0) to allow enough assertion -
time. Without this change, a single cycle device may not always
break to an extended field.

2) On systems containing single and three cycle break devices (especially
RF08), glitches of sufficient width and amplitude can appear on
multiplex break to the devices and erroneously clear brk reqs or data
buffers. This can happen when a single cycle break occurs after a
break request from another device has been honored.

The cause is: in the CP Address Accepted and Break are set at the

same time on a single cycle break. 1In the DMOl. Address Accepted

clocks the B enable F/F. The output of B enable is anded with Break (1)
from the CP to produce multiplexed break. If channel 1 is set up for

a break that has been processed and channel 0, a single cycle device,
requests a break, the circuit delays of B ENAB F/F and P.A. for Address
Accepted in the DMOl1 is sufficient to put a 120 Nsec spike on multi-
plexed break to device 1. The same is -true of any channel combinations.

To cure: DMO1:
BRK (1) Delete A18K to B6D

BRK (1) Add A18N to Al18R
BRK (1) Add A18U to B6D
Add 470 pf cap Al18U to gnd
® - Add Al18U to A18V NOTE: Adds clamp load

resistor.
Slows down Break (1) by double inversion.

PAGE 1 JlPAGE REVISION ]PUBLICATION DATE




Titte DM01 UNDERRATED TRANSISTORS IN M633 MODULES Licmhbz'r" DM01-TT-2
All Processor Applicability Author K. Asbury Rev 0 Cross Reference
| 8,| 8I| 8L| | l I Approval . cummins  Date g6/21/72
DEC 3639B Transistors are underrated for driving DMO1.
Their VCEO of 6 volts is exceeded when driving 1.5K at
-15V. The 12 transistors on M633 modules should be
replaced with DEC 6534B transistors (DEC Part Number
15-g3499-91).
/mt .
Title Tech Tip
DIRECT MEMORY ACCESS MULTIPLEXERS (PDP12) Number DMQ1l~-TT-3
All Processor Applicability Author Rev Cross Reference
|l2| | I I | | Approval . 1ong Dategg 17,72

Two new signals, not present in Family-of-Eight Systems, are
required in the DM01 and DM04 for proper break multiplexing.

If other options are present on the I/0 bus prior to the
multiplexer, check that the following signals are passed along:

Positive Bus:

B BK SYNC CLK H CABLE 3 PIN T2

EXT ENAB INT PAUSE H CABLE 3 Pin V2

Negative Bus:

B BK SYNC CLK CABLE 6 Pin T

EXT ENAB INT PAUSE CABLE 6 PIN V

Note that "B BK SYNC CLK" should be passed along no farther
than the multiplexer due to lack of termination in the other

devices .

/mt
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dlilgliltlall

128it [*) | 168it ()] 18Bit [ ]| 36Bit ) DMO1

Title DMOl MULTIPLE DEVICE NOISE PROBLEMS Ile"hbT‘P DMO1~TT-4
umper

Al Processor Applicability Author Rev Cross Reference

x | | [ | | | | [aeprovai Long Date g,17,72

PDP-12's with DMOl's have exhibited a noise problem on the cycle
select line. The noise originates in the DMOl and is amplified
and shaped while passing through the DM08., The following fix
was originated by Del Hollingsworth PDP-12 Engineering:

1. Add R107 module to C32 DMO1.

2. Install following wiring changes:

Signal Name From Pin To Pin Add Delete
C13D Cl1l3D B15sS X
3 volt Clamp B15s B11lT X
Cycle Select B15R Al9L X
Al9L AlgK X
Cl13D C13D Bl1lT X
Cl1l3D Cl3D C32E X
Cycle Select Al9L Al0K X
C32D Al9L X

3. Insure cable run from DMOl to DWO8 is as short as possible.

/mt

PAGE 3 PAGE REVISION 1 " PUBLICATION DATE August 1972




Titte M633 NEG. BUS DRIVERS USED WITH DMO1 I'eChJ P MO 1-TT=5
umbper

Al Processor Applicability Author F. Souva Rev ¢ Cross Reference

X I l l I | | | Approval . Date g /20,72

The M633 uses a DEC 3639B transistor. It is overworked
when driving a DMO1 because the VCEO of 6 volts is ex-
ceeded by driving 1.5K to -15 volts. This will be
evident on RK08's, DF32D's, FPP12's and the like being
interface through DMOl multiplexers.

ECO M633-00002 calls for changing the 3639B transistors
to DEC 6534B. This transistor has a VCEO of 40.

/mt
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Title pM1/DM2 (DEC #11pp2933) PHYSICAL DIFFERENCES

Tech Tip
Number DM1-TT-1

Processor Applicability Author

A.

Newbery Rev ¢

Cross Reference

e | | [ | ]|

Approval

W'

mins Date 07/31/72

Some confusion has arisen from the fact that DM-1 rectifier packages
produced by Solatron have their physical terminal configuration
shifted 90° with respect to those manufactured by Motorola. All
internal connections, color coding, and electrical characteristics

are identical for both units.

YELLOW

RED

YELLOW

GREEN

RED

/ YELLOW

YELLOW

\ ®

AN

GREEN ® GREEN

From Engineering Newsletter of Feb.10,1969

Title py1/DM2 INTERCHANGABILITY

Tech Tip
Numml' DMI-TT"Z

All Processor Applicability

Newbery Rev

Cross Reference

Author
Joz |

| L1 ]

Approval i cummins

Date 96/31/72

There is one significant difference between the DM-1 and DM-2 rect-

ifier which affects interchangability.
for the DM-1 is 50 volts; it is 100 volts for the DM-2.

The inverse voltage rating
All other

specifications are identical including a forward voltage drop of

1l volt @ 10 amps.

A DM-2 may be installed to replace a DM-1.
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Title py_1/pM-2 mEAT DISSIPATION

Tech Tip
Number DM1-TT-3

NENDE

Processor Applicability Author A. Newbery Rev 0 Cross Reference

, l l Approval ﬁ. Cummins Date 07/31/72

It is imperative that prescribed procedure be followed in the
mounting of the Solatron type (with metal base, as opposed to
the all epoxy type) DM-1 and DM-2 rectifiers. A simple metal

to metal mounting will not provide a reliable heat sink and
bpremature failure of the rectifier may occur because of reduced
heat dissipation.

A coating of DOW Corning “Compount #4" (silicon grease) should
be applied to the mounting surface/s before the rectifier block
is secured in place. This compound is stocked by the Field
Service stockroom in 2 oz. tubes.

It is suggested that checking new systems for the pbpresence cof the
compound may help to reduce the incidence of rectifier failure.

Title 230 voLT, 50 Hz to 115 VOLT 60 Hz CONVERSION ch;b?rp pMl-T7T~4
Al Processor Applicability Author C. Sweeney Rev o Cross Reference
led | | | | | [Aprovai W. Cummins D 07/31/72

Conversion of the basic 8I involves the changing of the power p lug
and jumper connections in the 704 power supply; these changes are
detailed on print 704-0-1 (jumpering for several other AC line
conditions is also included).

1) Remove aover plate from transformer to expose terminal strips.

2) Remove black jumper which ties terminal #8 to #13.

3) Add two jumpers to connect terminals #9 to #12 and #10 to #11.

4) Remove the white fan lead from terminal #9 (may be on #8) and
connect it to #12.

5) Remove the black fan lead from terminal #8 (may be on #9) and
connect it to #11.

6) Make the following changes:

Reconnect it to terminal# 1 2 3 4 5 6 7

Remove lead from Terminal # 20 {19 18] 17| 16| 15[ 14 ]

7) Replace the cover plate.
For information on Teletype conversion see Tech Manual, Section 3.

In addition to the changing of junpers in the power supply, there are
two other concerns:

l) The AC power connector:
60 systems require a 30A Hubbel Connector
50 systems require a 20A Hubbel Connector.

2) Any thyrectors on the AC line:

240V systems require a 6RS2¢§SP9B9 thyrector, (DEC Part #112915)

110V systems require an SP4B4 thyrector, (DEC Part #11-g1¢6).
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Titte DPOlA ON LINE DATA RELIABILITY TechTip ppgy ~pp-1
Number
All Processor Applicability Author Bill Freeman Rev 0 Cross Reference
lBI |3L l 8 l | | I Approval . cumming Date 7-31-72

Some DP0lA's may exhibit the problem of data being received,
shifted from its proper bit essignment. This may be caused

by cross talk in the 70-5639 cable used to connect the DP0l to
the data set. The way to check this is to have the remote term-
inal continually transmit sync characters. The following
program will display this character in the PDP-8 accumulator:

1989 72089 CLA

7891 6634 STR/Set Terminal Ready
7832 6651 SRF/SKP REC FIG = #
7843 7618 SKP CLA

78094 5282 JMP. -2

7845 6612 RRB/READ REC Buffer
7896 5282 JMP. -4

The accumulator should display the sync character; if cross
talk is present, the character will shift randomly while
being displayed.

There are presently two ways to correct this problem; one is

to move the wires in the cable such that the receive clock

and transmit clock are not running close enough to each other

to cause cross talk. There are several spare wires in the

cable that may be utilized for this purpose. The second

method may be adding a capacitor to ASD to ground of the 637
portion of the DPOl. For 2#@@ to 24fF baud speeds the capacitor
may be 22@@ mpf, for higher speeds this size may change the

bit strobe time and a different size capacitor may be necessary.
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TechTip pgy opp-2

Title DPOlA Programs Number
All Processor Applicability Author W. Cummins Rev 0 Cross Reference
8|s' I I I | l I Approval w  cummins Date 7-31-72

There are six programs available for the DPOlA:

Two to be used on line with a modem connected to the DPOlA

1. Maindec 08-~DS8EB with device codes
2. Maindec 08-D8KA with device codes

Four for off-line use which do not require

modem
3. Maindec
4., Maindec
5. Maindec
6. Maindec

08-DIMA with device
08-DI9NA with device
08-DI9PA with device
08-D9QA with device

Operational procedures for all above
irrespective of the device coding.

codes
codes
codes
codes

30 thru 37
60 thru 67

connection of a

30

50

60
70

Maindecs

thru
thru
thru
thru

are identical

Several groups of selection codes have been made available for the
DP01A to make it possible to avoid conflicts with other devices;
these maindecs have been prepared to cover this range of codes.
As an example, a DPOlA coded 60 thru 67 on a system with a DF32
Disk would result in a conflict of IOT's and a change of the DP01lA
codes to 30 thru 37 would be recommended.
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Option or Designator
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Title Tech Tip
: DPO1l SETTING DELAYS Number DP01-TT-3
All Processor Applicability Author Rev Cross Reference
8'S| | | | I I | Approval | cummins Date 7-31-72

There are three adjustable delays in the DPOlA which must be set for
proper operation. These delays are associated with the receive logic
and will be found on prints D-BS-637-0-1 and D-BS-637-0-3,

A delay of one microsecond is associated with the signal RB-—» RCB and
can be adjusted by issuing the IOT 6X54 (where X is the first digit of
the device code for the DPOlA) and a JUMP back to the IOT., The
resulting pulse may be taken from the W1l03 at Al9S and applied to Bl7E
with B17F grounded, The delay may be monitored at Bl7M and adjusted
accordingly. .

The delay associated with the signal RECEIVE IN PROGRESS will have a
time delay which is dependent upon the baud of the device. A table
extracted from print D-BS=637-0-1 is as follows:

PIN GROUNDED
BAUD ON R303 at Al6 | DELAY (=1,5 times l/Baud)
2000 L 0.75 MSec
2400 L 0.63 MSec
40,800 K 36.75 USec

To set the delay, a program such as follows should have the pulse
resulting from IOT 6X54 (where X is the first digit of the device code
for the DPOlA) at W103, Al9S applied to Al6T (R303) with Al6U grounded.
Al6D may be monitored for the expiration of the one-shot delay and
adjustment made accordingly.

A delay associated with "Receive Data" (discussed in DPOl1AA/Bell 201A3
Data Set Interface Problem, PDP-8 Field Service Tech Manual Section 5,
Page 11) can likewise be set by applying a pulse from IOT 6X54 at
W103-A19S to B17N with B17P grounded, Use the program which follows
with appropriate TIME and COUNT values (use an initial delay in the
neighborhood of S0 milliseconds or greater) and monitor the delay
output at Bl7V and adjust accordingly.

It is absolutely essential that these delays be adjusted during
installation or maintenance periods since marginal performance will
result from misadjustment,

To use the following program to generate IOT's for setting delays,

it is necessary to select values for TIME and COUNT from the table of
constants which will give an interval of time between ocurrences of the
IOT great enough to allow the delay to time out, The interval selected
initially should be greater than the suspected worst case setting of
the delay.
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Title Tech Ti
DPO1A SETTING DELAYS (Continued) Nﬁnu$’DP01-TT-3
P T
All rocessor Applicability Author Rev Cross Reference
™ l | | | | | [Areroval 5. commine  Dae 73193 -

Table of Constants to be used for Appropriate Delays

Approx.

Delay (ms) 58 26 6.0 2.4 .45 .1 .J45
TIME gagl pgaag g1pg 1g9g gipg 2009 2008
COUNT 6ggg 619g 7498 7498 7768 7768 7774

Program For Generating IOT's For Setting Delays

#2089 1229 TAD TIME g211 1216 TAD TIM

7241 3216 DCA TIME g212 7788 SMA

g2g82 1221 TAD COUNT #213 5242 JMP 282

2293 3217 DCA COUNT g214 6X54 IOT @ W1@g3 Al9S
g244 2217 ISZ COUNT g215 5209 JMP 2¢g

g2p45 5244 JMP-1 g216 2 TIME

#g2p96 1216 TAD TIME @217 7 COUNT

g287 78484 RAL g22g XXXX TIME

g21g 3216 DCA TIME g221 XXXX COUNT

Interface to a Bell 201A3 is peculiar with respect to other 201's in
that initial information being transmitted may be seen immediately

(and illegally) on the receive line for several milliseconds. Because
the first information transmitted is one or more sync codes, it is
conceivable that these codes, when seen on the receive line, could
cause the logic to become illegitimately active. Therefore, an
interlocking delay is used to hold RECEIVE DATA in a marking or idle
state during duplex operation until the danger of echoing data back

to the receive logic has passed. This delay is set at 4.5 milliseconds
If, for example, the baud is 2000 and the word length has been selected
to be 9 bits (4.5 milliseconds), it becomes necessary, because of the
delay, to receive at least 3 sync codes during full duplex operation

to ensure that the receive logic will become active.

Since this situation is peculiar only to on-line operations of the

DPO1 (X)A/Bell 201A3, the delay should be removed, effectively, for all
other modes of interface or operation (including 201A3 on-line tests)
by attaching a ground to the R107 at A29M. 1If it is not bypassed during
the use of Computer Special Systems Diagnostics Maindec 08-DS8EB and
Maindec 08-D8KA on-line tests, the receive logic will show a diagnostic
error indicating that "X" number of syncs have been missed or that the
logic plainly failed to go active.

A further note of caution - the delay should be set very close to

4.5 milliseconds and the customer informed of the necessity for using
at least three (3) sync codes in his message formats.
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Tilt  DPO1 SETTING DELAYS (Continued) L‘f"’mhb‘;" DPOL-TT-3

Processor Applicability Author

All Rev Cross Reference

l I I | I I I Approval §y, Cummins  Date 7-31-72

A delay associated with "Receive Data" (this delay discussed following
the sample program) can likewise be set by applying a pulse from IOT
6X54 at W103-Al19S to Bl1l7N with Bl7P grounded. Use the program which
follows with appropriate TIME and COUNT values (use an initial delay

in the neighborhood of 50 milliseconds or greater) and monitor the delay
output at Bl7V and adjust accordingly.

TABLE OF CONSTANTS TO BE USED FOR APPROPRIATE DELAYS

Approx.

Delay (ms) 54 26 6.8 2.4 .45 .1 45
TIME gap1 geag g9 19898 pglog 2008 2808
COUNT 6808 6149 7400 7488 7768 7768 7774

PROGRAM FOR GENERATING IOT'S FOR SETTING DELAYS

@288 1228 TAD TIME #211 1216 TAD TIME

#20 3216 DCA TME @212 7788 SMA

#282 1221  TAD COUNT #2213 5282 JMp 2082

@283 3217 DCA CNT #214 6X54 IOT @ W1@3 Al9S
@204 2217 ISZ CNT #215 5208 JMP 208

g2gs 5284 JIMP-1 #g216 Z TME

#2896 1216 TAD TME #8217 Z CNT

#8287 7884 RAL 3228 XXX TIME

#219 3216 DCA TME #221 XXXX  COUNT

PAGE g I]PAGE REVISION ]]PUBLlCATION DATE  1.1v 1972




Tide DPOlAA/BELL 201A3 DATA SET INTERFACE PROBLEM :‘z‘::;'rp DPO1-TT-4
Processor Applicability Author pi11 c ins Rev Cross Reference
| 8 |81|8L| | I | Approval Bi11 Cummins Date 7-31-72

The complete option designation number for this device is DPOl~XY where X indicates the

computer family with which it is associated and Y indicates the basic model of data set
to which it is interfaced.

X =

A 8 Family Y = A = Bell 201 or equivalent
B = 9 Family B = Bell 301 or equivalent
C = 10 Family C = Bell 303 or equivalent
D= 7 Family

Thus, the device designation with which we are most familiar is DPOl1~-AA. The DPOl(X)A
may be interfaced to either the Bell 201A, 201B, or equivalent, Interface to a Bell
201A3 is peculiar with respect to other 201's in that initial information being trans-
mitted may be seen immediately (and illegally) on the receive line for several milli-
seconds. Because the first information transmitted is one or more sync codes, it is
conceivable that these codes, when seen on the receive line, could cause the receive
logic to become illegitimately active. Therefore, an interlocking delay is used to hold
RECEIVE DATA in a marking or idle state during duplex operation until the danger of
echoing data back to the receive logic has passed. This delay is set at 4.5 millisec—
onds. If, for example, the baud is 2000 and the word length has been selected to be

9 bits (4.5 milliseconds), it becomes necessary, because of the delay, to receive at

least 3 sync codes during full duplex operation to ensure that the receive logic will
become active.

Since this situation is peculiar only to on-line operations of the DPOl(X)A / Bell
201A3, the delay should be removed, effectively, for all other modes of interface or
operation (including 201A3 on-line tests) by attaching a ground to the R107 at A29M,
If it is not bypassed during the use of Computer Special Systems Diagnostics Maindec
08~DBEB and Maindec 08-DS8KA on~line tests, the receive logic will show a diagnostic

error indicating that "X" number of syncs have been missed or that the logic plainly
failed to go active.

A further note of caution - the delay should be set very close to 4.5 milliseconds and
the customer informed of the necessity for using at least three sync codes in his
message formats.

1GwI LI

Title  DPO1/0PTION DESIGNATION Number DP01-TT-5
All Processor Applicability Author Bill Cummins Rev 0 Cross Reference
| |81|8L| | | l Approval Bill Cummins Date

The complete option designation number for_this.devicg is
DP01-XY where X indicates the computer fgmllu with which
it is associated and Y indicates the basic model of data
set to which it is interfaced.

X = A = 8 Family Y = A = Bell 201 or equivalent
B = 9 Family B = Bell 301 or equ%valent
C = 10 Family C = Bell 303 or equivalent
D = 7 Family

i i i i i t familiar
Thus, the device designation with which we are mos
is DéOl—AA. The DP0l1l (X)A may be interfaced to either the
Bell 201A, 201B or equivalent.
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Title DPO1A DIAGNOSTICS Tech Tip 1p 61 —pr—g
Number
All Processor Applicability Author Rev Cross Reference
ISI I 8 | 81! I I I Approval . cummins Date 7-31-72

When a synchronous modem, strapped for continuous carrier, is run in a local test mode
ith a DPOIA, the following changes must be made to the on~line diagnostics;

Maindec-08-D8KA (Device Codes 6@-67)

Loc Change To Comments

2i1¢ 5214 Eliminates looking for end flag with a constant
carrier

2276 5350 Breaks main routine

2359 7208

2351 6652 Makes certain that receiver shuts down when in

2352 6651 constant carrier mode

2353 5351

2354 2367

2355 5351

2356 5277 Return to main routine

2367 )]0

Maindec-08-D8EB (Device Codes 3@-37)

Loc Change To Comments

2hg 5214 Eliminates looking for end flag with a constant
carrier

2276 5358 Breaks main routine

2350 7200 -

2351 6352

.352 6351 Makes certain that receiver shuts down when in

2353 5351 constant carrier mode

2354 2367

2355 5351

2356 5277 Return to main routine

2367 po0e

PAGE 7 ]]PAGE REVISION g HPUBLICATION DATE July 1972







FIELD SERVICE TECHNICAL MANUAL | Option or Designator

dlilgliltall

12Bit [x) | 168Bit [J| 18Bit [J| 36Bit [ ]

i ' Tech Ti
Title  ppol1 " RECEIVE END FLAG" Nu(:nbelrp POL-TT- ¥
All Processor Applicability Author s Rev , Cross Reference
X I | | | l | I Approval o =~ opipe Date 7-31-72

The DP01A is a synchronous communication channel and, as such, an
uninterrupted chain of synch characters and/or data is necessary
for transmission and receipt of meaningful data. Any interruption
will cause a loss if information and a shift of all subsequent
data.

Several means of determining data transmission accuracy are
available. One possibility is the use of the Receive End Flag
which will be set if, for any reason, the delay "DEL" times out
and gives Receive In Progress. Since this delay is continually
being reset by "Shift RB" it will never time out unless any one,
or more, Receive Clock pulse({s) is not received from a modem.

Loss of a Receive Clock pulse will always cause an error in trans-
mission; most customer programs do not use the Receive End Flag

for monitoring the accuracy of the clock input. However, since

the flag may come up, it may cause an interrupt which is not

handled correctly by the custcmer's program. The customer should

be made aware of the possibility of this flag problem. If he chooses
to ignore it, and/or if he has other means of checking the accuracy
of his data, the flag may be grounded out to prevent its interrupting
his program. A jumper from Al4T (R202) to ground may be used to
eliminate the flag.

If the DP01 is interfaced to a data set operating in the constant
carrier mode, the adjustable one-shot at A17 will not time out.
This will eliminate the possibility of getting a "Receive End Flag"
except as noted above since "Serial (Clock Receive" should always be

running.
. Tech Ti
Title DPO1A External Component Numberp DPOl-TT- ?
All Processor Applicability Author oo Rev 0 Cross Reference
al
W I I I | | I I Approva i e Date

Print D-BS-637-0~-1 (at B8) indicates a diode, resistor network to
ground.

—> we40 >
Bl4 a7 D664
ohms
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. _ Tech Ti

Title DP01A EXTERNAL COMPCNENT (Continued) N?::nbelrp DPO1-TT- §
All Processor Applicability Author W. Cummins Rev( Cross Reference
8's| l | I I Approval y  cummins P 97/31/72

If the network has not been
can occur which will not be

diagnostics 08-DSHB, LA,

or more).

FA or NA.
installed with its polarity

installed,
detected by the off-line
If the diode has been
reversed,

random data errors

all data will be
incorrect, shifted left some indefinite number of bits (one

The on-line Maindecs 08-D8EB and KA may not detect the absence
of these components but will fail if the polarity of the

diode has been reversed upon installation.

Since no one of the diagnostics will positively detect the
absence of this network,
ation or maintenance that it has been installed as shown.

Page -
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Title Tech Tip
I.C. LOCATIONS Number DP-8E-TT-1
Processor Applicability Author Rev Cross Reference
B. Freeman 2
IBE | l | l I I Approval ¢ nnins  Date g/7,73
IGQ i:?m ) el ‘T_J[.-_ M#;_j --ﬂ 3 - ARt oata c o - ! |
(S ! | T leoed 0 22202 :;;» A —— ‘
Y Ese\ P“ “_r“_tia‘ B M Cima 32 !
124 382 1l 15y - )GH) SAesE :
I_ i b '_:——;;‘— oo/ o] SR 2 DimA @3 L -
’ | AT o
RQST — | ! {l -
Fui i : : i Iy
[ ST - 0 —+ o ]
o e B 3
% TSREAX_ PRISRTY, L :1
i FIRST USED CN Or =y v o0 QrY. DESCRIPTION J PART NO In'au '
—— PaaTs LiST
[_NLESS OTHERWISE SPECPIED JOR. R e EQUIPIENT
_ UNLESS OTHLRWISE SPECIFIED |- —— 3o .'h:h‘iuﬁan S?RPS'?:ILO"":
e raste] e il Hme
— Bl i 1 SYNCHRONCUS
- ‘ St st MODEM INTERFACE
\ MATERIAL.
‘ 7 CO0E TNUMBER ;::‘.
- T A sH — E{CS] MB39-0-! :
= \ o Jswesr = of - ost UV T 1T 1T [ L L 1 -
3 | 2 1 1.

S — =l
1O _| pinec

PAGE 3 OF JlPAGE REVISION ¢ JPUBLICATION DATE







dlilgliltiall

FIELD SERVICE TECHNICAL MANUAL | Option or Designator

12Bit [ | 168Bit [

18Bit (]| 36Bit [J]| ., ..

Titl Tech Tip Dp
e -8FE-TT-
: I.C. LOCATIONS Number 8E-TT-1
icabili Cross Reference
Al Processor Applicability Author B. Freeman Rev a
I SEI | | ' | | Approval y ¢inmins  Dat& o -

In the shuffle of ECO!
the DP8E several I.(C.

s and relaying out of the M839 module used in
's may have different locations on the module

than noted on the prints. Following is a list of the problems, ECO's
and print showing the problems

M839

M8 39

M8 39

M839

ECO

0001A

0002

0005

0001A

Egmment_

C.S. H is changed by replacing
READ/WRITE F/F from RS type
using E26 to CD type using E2.

When relay out occurred this F/F
became E15,

Idle mode did not function properly.
ECO added E26 to C input of T-GO
F/F. Relay out used E31.

CS H adds CD type F/F to
synchronize clear to send ECO
calls out the use of E17 but relay
out used E2,

CS L to correct a race condition
a gate is added to SYNC 2 1logic
E26 is called for but because it
is used in ECO 0001A E31 must be
used in older boards.

Add wire E2 pin 2 to E 3 Pin 6
ECO 0005 deletes all etch from
E3 pin 6,4if E3 pin 6 has a wire
plus etch move the wire such that
it runs from E2 to pin 2 to

E11 pin 14.
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Option or Designator

DS32
12 Bit 16Bit [ ]| 18Bit [ ]| 36Bit [
Titl ' Tech Tip
'tle. pF32-psS32 DISK DATA ERRORS Number DS32-TT-1
Al Processor Applicability Author G. Chaisson Rev Cross Reference
| 81| 8L| I | I I Approval ., Cummins Date 9.31-72 DF32-TT-4
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. - DS300
12 Bit 16Bit (]| 18Bit (]| 36Bit [
Title MAINDECS AND THE DEC DATA SYSTEM 300 L‘:"mhb?rpbswo-w-l
Processor Applicability Author . Freeman Rev g Cross Reference
|8 I I | | I | Approval v cymming Date 15 /08 /72

The DEC DATA SYSTEM 300 is being sold without any means of
paper tape input; thus to run any Maindec's the PMK02B Field
Service cassette is required as input.

To connect the cassette remove the 2400 baud KLS8E from the
system and insert the cassette interface. Remove the BCO1lV
cable from the VT05 and use the 7008519 cable which was
shipped with the VTO05 to connect the VTO05 to the cassette.
(Reference cassette instructions.) Switch the VT05 from
2400 baud to 110 baud. (Remember before leaving site to
return the switch to 2400 baud.)

Run diagnostics according to existing procedures. The only
need to reinsert the KL8E supplied with the system is to run
the KL8E diagnostic, the VT05 diagnostic and customer software.

The DEC DATA SYSTEMS are delivered with a complete set of paper

tape diagnostics. If the diagnostics on your cassette are
incomplete or of the wrong revision, take the supplied paper tape

to a system with paper tape input and make the necessary corrections
to your cassette.
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12Bit ]| 16Bit (]| 188it (]| 36Bit [

Title DTOl - PDP-8/E | Tech Tip DTl TT-1
Number
Processor Applicability Author Bill Freeman Rev 0 Cross Reference
; PDP-8/E
|8E| | | | | I Approval W E, Cummins Date 7-31-72 717§ 002

When using a DTOl1l Bus switch on a PDP-8E, it i

: ' S necessary to change
the W1@3 to W1l23 as r'xoted in PDP-8/E TT #002 and also change the ?
outputs of thc? W644 in B6 from 488 nsec, to 1 usec. To utilize 1 usec
outputs add wire on location B6 - E to F, L to M, and S to T.

Title Tech Tip

! INTERMITTENT BREAK FAILURE ON DTOlAN Number DTO1-TT-2

All Processor Applicability Author Roney/Nunley Rev Cross Reference
Je | I | | | l Approval . cummins Date ¢/6/72

Erratic Break Operation

The use of a 552 or TCOl with a DTO01-AN may cause erratic break
operation to one or both computers. The reason is that, unlike -
the DMO1, DF32, and RF08, the break request signal is not clamped
at the source. To cure the erratic operation, clamp the signal
C-BRK REQ in the DTO01 to -3V. Add B31J to B26S.

C.E. Roney/R. Nunley - October 1970
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G020 - G021

12Bit [¥| 16Bit ()| 18Bit [ )| 36Bit [

. ‘ Tech Tip
Title SENSE AMP REVISIONS Number G020-21 TT#1
Pracessor Applicability Author A. Newbury Rev Cross Reference
I 81| 8Ll | | I | Approval ., cummins Date 7-31_-72

8I/L sense amps now use a -4V slice level instead of -3V for increaed

noise immunity. Either level works fine as long as they are not
intermixed. When replacing a G020 or G021 check for the proper level,
or when a ghosty symptom occurs in memory check for this mix up. There

are a few different revisions of sense amps but the following few rules
should eliminate the confusion:

1) Rev. D and earlier are considered -3V slice level.
2) Rev. F and later are considered -4V slice level.
3) Rev. E can be either -3V or -4V and it is the only revision

that can be changed. The resistors to change are listed
below: v
R6 R5 R12 R11
-3V slice level 300 330 330 300
-4V slice level 330 180 180 330

Riz™* r ¥

100

402} REV E E
=Z M

* Denotes components present only on G021. G020 uses G021 etch.

E

_@ aa &O2) REV H

(eyelet leading from
pin T1)

(eyelet connected to collector of Q1)
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SENSE AMP REVISION (Continued) G020-G021-TT-1

Rev. H sense amps should have a 30 guage ground strap as shown
above. This ground strap insures proper strobe margins and
noise immunity.

Randon 8I Memory Failures:

If you have intermittent memory problems or you do not have a wide
strobe margin, check for these things:

That -3V and -4V sense amps are not intermixed in an 8K unit.
That Rev. H sense amps have the ground strap.

That G221 selectors have 2904 transistors. If the 2904 trans-
istors are Texas Instrument, check that the fall time is within
specification (10-90 nsec.).

That G624 load resistors are all the same value in any 8K unit,
and that for Ferroxcube stacks they are all 56 ohm. Previous
values have been 60, 70 or 52.5 ohms. 52.5 is not acceptable
under any conditions.

That memory current has been adjusted with a current probe and
strobe has a good window between checkerboard failures and strobe
adjustment. Measuring voltage does not insure proper current
values for memory.

That ECO 8I-00022 is installed. Although this ECO was directed
to the field, it has been instrumental in fixing problems in
several older machines. The SPECO does not explain too clearly
the add/delete scheme. You will see that the first two deletes
are A30D2 to A34S2 and A30E2 to A34T2. The essence of the
problem is that those two leads carry the sense signal and may
not be identical in length or routing and may trigger the

sense amps erroneously because of the noise or phase discrepancy:
the two deletes are to be replaced by one run on twisted pair.
The other deletes are similarly paired; each pair is to be
replaced by one run on twisted pair. The other deletes are
deletes are similarly paired; each pair is to be replaced by one
run of twisted pair.

If instruction test 1 will not run in field 1 of a system with
8K or more of memory, it may be a result of induced noise picked
up from the memory power supply lines by the memory flip-flop
output lines. ECO 8I-00051 reroutes these runs to eliminate
this problem.

/mt
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G084

12Bit ]| 16Bit ]| 18Bit [J| 368it [

. ] ' Tech Tip

Title  ADJUSTMENT OF G084 in TU20 Number G084-TT-1
Processor Applicability Author Rev o0 cp%ross Reference

s'sl I I | | | | Approval W, Cummins Date 06/06/72| TU20-TT-4
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GB26

12Bit X] | 16Bit (]| 18Bit [J | 36Bit [

. Tech Ti

Tile G826 ADJUSTMENTS Number G826-TT-1

All Processor Applicability Author Rev Cross Reference
st | 81.| | | | | Approval y, cumming Date 7-31-72

Many G826's are returned from the field as defective when, actually,
there is no defect, only misadjustment of POWER OK.

The basic operational functions of the G826 are first, to detect the
AC pcwer input going low and second, to regulate the memory voltage
level, The detection of power-in going low, due to either line failure
or the front panel power switch being set to the OFF position, is
accomplished by sampling for variations on the 5 volt bus. When the
5 volt bus drops below 4,75 volts, the condition is felt by an
operational amplifier which generates POWER OK as a +3 volt level.
This level becomes the conditioning level which allows the next TP3 to
clear the RUN flip flop., At the same time, a turn off signal is
applied to the -30 volt memory supply. These two logical events occur
to disallow a random read without its associated write cycle., When

is at +3 volts, the RUN flip flop will act as if the SINGLE
STEP switch were on and -30 volts will not come up.,

The memory voltage level is set by a pot which is in parallel with an
amplifier between the -6 volt and -30 volt supplies. In normal
operation, POWER OK is low (@ volts). With a scope sampling at A02J2
(of the 8I) or the negative probe of a meter on that point, with the
positive probe to ground, adjust the helipot, in the center of the

module, clockwise until POWER OK just goes low (# volts), then a few
degrees more,

With POWER OK low, memory voltage may now be adjusted; set up meter
connections as follows:

METER LEADS
NEGATIVE POSITIVE
81 BO2v2 BO2M2
8L B27vV2 B27M2

Adjust the Bourns pot on the edge of the module for a reading of +21 to
+22.,5 volts.

PDP 8L's, logic serial #150 and later, have a power supply connector
card, G785 revision "D" or later, which will make the POWER OK .
adjustment less critical. They have an extra detection circuit which
is OR'ed with the output of the differential amplifier at pin AJ2 which
stops the CP before the +5 volt line begins to drop.
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Title G826 ADJUSTMENTS {(Continued)

Tech Tip
Number

G826-TT-1

Processor Applicability Author

Rev

"leslel | L || [Rewow

W. Cummins

Date

7-31-72

Cross Reference

After these adjustments have been made, Maindec 08-D1AB, Memory

Power ON/OFF Test, should be run.

The helipot is mechanically

sensitive; after adjustment, a spot of nail polish or paint should
be applied to the adjustment stem to secure it in the desired

position.
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Title Tech Tip
Insufficient Low End of Delay Number H307-TT-1
Al o Processor Applicability Author 3 Shimer Rev Cross Reference
l12 I I I I I Approvaliarold Long Date 9/18/72 cC54
Due to modification in an SMA 12/60 by Technicon, Corp., the
H307 Delay Box must be modified so that a 1.2 sec adjustment
can be achieved.
SYMPTOMS :
Test result skipped and all results in error from that point on,
due to being out of sync with the analyzer.
SOLUTION:
: H307 | H307
{ 10 yfd 15v
' , Y% | +
From )l Blk Wire From B i
-12/60 )Input B hR\ 12/60 [Input
lCable 1.8K Change To Cable &3 3x& 3.3k
—_—

S e,
o A

Remove the 1.8K, and replace with one of the 3.3K's.

NOTE: Some components may have to be soldered to the signal lead
on input cable.
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H710

12Bit (3| 16Bit [J| 18Bit (]| 36Bit [

Title

Tech Tip

H710 POWER SUPPLIES Number H710-TT-1

All

Processor Applicability Author W. Cummins Rev ¢ Cross Reference

: l l l | I Approval . cummins Date 7-31-72

It is possible for the +5VDC supply (H710-Dynage 700-167) to
go into an overvoltage or protective mode if the outputs of
several H710 supplies are paralleled. The resultant supply
output in the overvoltage mode is approximately +1VDC. The

supply will come back up to correct voltage if it is allowed
to cool.

The vendor (Dynage) acknowledges that a problem may exist
(depending upon the system and its operational environment)..
The vendor proposes that DEC perform the following temporary
change in the supply until the problem can be more explicitly
defined and a final fix can be implemented. It is only
necessary to perform this change if the supply demonstrates
the above symptoms. The vendor also states that the supply is
not marginal.

Substitute an IN750(A) Zener (DEC Part #11-0214) for 2D3 Zener
(1IN749) currently in use.

The H710 is currently being used in 680I suystems.

Tech Tip

Module Failure in H710 Number H710-TT-2

Title
All

Processor Applicability Author

| L 1| [

Rev Cross Reference

W. Freeman 0

W. Cummins Date

If the module is the cause of the failure of an H710 power
supply, it would be less expensive to replace the module than
the whole power supply. The module is now available from the
Field Service stock with a part number 29-17366.
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H716
12Bit [g) | 16Bit )| 18Bit [ J| 36Bit (]
. ' Tech Tip
Title H716 POWER SUPPLY REPLACEMENT Number H716-TT-1
All Processor Applicability Author Rev Cross Reference
I | 12l | | l l Approval ;  ong Date 8/17/72

When replacing a "Wanlass" type H716 Power Supply due to

faulty or erratic operation, specify that the replacement
supply is to be the "Armour" type. These new supplies are
in stock and will be segregated from the older wanlass

supplies. If the stockroom is unable to provide an armour
supply, a substitute wanlass will be shipped.
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H721
12 Bit 16Bit (]| 18Bit (]| 36Bit ()
. Tech Tip
Title  {¥721 HARDWARE Number H721-TT- 1
All Processor Applicability Author robert Nunley Rev 0 Cross Reference
| 8I| | | | | | Approval iy cummins  Date 07/31/72

When ordering an
order connectors

1 each
10 each

- pins

H721 to replace other types,
to fit the H721 outputs.

12 pin Mate-N-Lock

They are:

12-09351-12
12-09378

it is also necessary to

C AL

Title Ac INPUT/PASS-ALONG JUMPERS

Tech Tip
Number

H721-TT-2

Processor Applicability

Author

Rev

e L L L L1 ]

Approval

H. Long

Date g /17/72

Cross Reference

The 110 VAC 4A available on TB2-3 and 4, 5, and 6 are auto tap out-
puts and they should not be used to supply power to grounded devices.
If the input for the H721 is 220 VAC, TB 2-3 (110 VAC) output is
taken from the "source" side of the AC input and may be 220V above
Refer to ECO #H721-00004 for correction.

a real earth ground.

Title

BAD FAN BEARINGS IN H721 POWER SUPPLY

Number

Tech Tip

H721-TT-3

Processor Applicability

All

« | [ ] ]|

Author

Jeff Blundell

Rev

0

Approval

F. Purcell

Date

11/20/72

Cross Reference

Pamotor 4500C fans with date codes of 11/70 or 12/70 are likely
to contain bad bearings.

Any fans with these date codes that fail in the field will be
replaced free of charge (material only) by Pamotor, who will
supply BEC with enough to cover the respective H721 shipments.

When the new fans arrive they will be put in the Field Service
stockroom for issue on an exchange basis, and they will be
shipped with captive nuts to get away from the difficulties
experienced when trying to replace the present loose nuts.
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12Bit [g] | 68t (J| 18Bit (J| 368Bit (]

Title Replacement of Transistors Ql@@, 020¢, Q348 Tech Tip {724 TT-1
H724/H724A Power Supply Number
All Processor Applicability Author Jim Parker Rev " Cross Reference
| & | | | | | [Approval w.E. cummins Date 7-31-72

If the 2N3055 transistors being installed are manufactured by RCA

or Solitron this problem will not be experienced. If the trans-
istors to be installed are manufactured by Motorola and marked
DEC3055 or 2N3055 longer screws will be needed to fit the nut which
holds the screw through the transistors with the collector connection
tag. This is due to these transistors having a thicker base plate.
The replacement screw is a 6/32 X 3/4" and two per transistor are
needed.

Tech Tip
Title H724 (A) UL Information Number H724 TT-2
All Processor Applicability Author Ken Quinn Rev Cross Reference
‘ gEl l | I | I Approval o . cummins Date

The PDP-8E power supplies are UL approved. Field conversion of
power supplies from 115 VAC to 23¢ VAC (H724 to H724A) wguld
nullify UL approved. It is therefore recommended that Field
conversion be avoided. Also, any field modifications to H724(§),
unless accomplished by following a Field Effect ECO could nullify
the UL approved.
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Titte INTERMITTENT OVER THE TOP" CONNECTIONS LZ“(:J; 'rpHS 51-TT-1
Processor Applicability Author  Mike Parry Rev ¢ Cross Reference
| 8E18M |8F l I | l Approval W. Cummins Date 11/20/72

For a period the 50-08903 board used on the H851 over the top connector
was manufactured using griplets to make the connection through the
board. The griplet process can result in bad connections (anything from
five (5) OHMs to open circuit), and was ECO'd out of the H851 manufact-
uring procedure as from September 1, 1972.

The only methods of checking are careful visual inspection under the
board, using a solder sucker to clear a hole for inspection or OHM meter
checking.

SOLDER FLOW
FROM TOP OF Y
BOARD
- TOP ETCH

P.C. BOARD ‘2>

| ——1 «BOTTOM_ETCH

— | _—=BAD CONNECTION

_GRIPLET

CONNECTOR BLOCK

Also, an unknown number of connectors were assembled with the board

on backwards. This gives no electrical problem, but could be con-~
fusing if you are counting pins for scoping and rely on the "A" etched
on the board to find pin A. It could be pin V.
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Option or Designator
KASE

Titl ' Tech Tip KAS8E TT-1

ftle ECO IN ERROR - M835-0003 Number

All Processor Applicability Author Bill Moroney Rey O Cross Reference
|8E l I l l | I Approval W. Cummins Date 7-31-72

ECO M835-00003 is in error. A new ECO #M835-0004 has been generated

to correct. The following sketches are correct.

Existing etch Remove Jumper

cut to E6-10
Side 2

Remove

Jumper
Cut etch
Side 2
Add
Tumper
7410\ 444 /,
Ll o] ES 7 ] 317410
- E5
|
ADD“///// L }
-~ A
1 l#
P o Vi 7 * /3
£ 2 {713
1
L
7D |
» A
‘f
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Title Halting During An Interrupt of a Break LﬁmJEPKDSE TT-#1
umber
All Processor Applicability Author Ken Quinn Rev O Cross Reference

|8E| | l l | l Approval 1, cummins Date 7-31-72

This Tech Tip is written to aid the Field Service Representative when
operating the PDP-8e and should not be interpreted as a malfunction.

A INTERRUPT FLAGS

There are certain things which, although illegal, one may do
with a PDP-8/81/81, but not with the PDP-8e.

On the PDP-8/8I/8L flags were cleared before Interrupt Strobe
Time; therefore, a flag could safely be cleared after turning
the interrupt on. (This is normally not done because most
users have already restored the AC.)

Sample TTY service:

SERVICE

ION
KCC
JMP- EXIT

N e

The PDP-8e clears flags at Interrupt Strobe Time due to the
faster I/0 cycles. As a result, the above routine would
interrupt from location "*" with a cleared (i.e. No.)flag.
This would confuse the best Interrupt Scan Routines.

The solution is to follow the rules and clear the flag before
the ION command.

This holds true for all options (not just the TEY).
B. HALTING DURING A BREAK
Under certain conditions, it is possible to FETCH a HALT

instruction and have a break request in the same cycle
(diagnostics are the best example).

With a Break Request, the CPMA, MAJOR STATE, and Instruction
Register are disabled -at TP4.

The CP MA and EMA in the PDP-8e are updated at TP4 and the
machine always stops in TS1. Therefore, under the above
conditions the machine stops with the Break MA indicated.
The result is one does not know at what address the machine
halted.
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Title

Tech Tip

HANDLING OF MOS DEVICES (Continued) Number MOS=TT-1

Al

x|

Processor Applicability Author ART ZINS Rev ¢

I l | l | Approval ART ZINS Date 11/7/72

Cross Reference

8. Empty the contents of the bag onto the work area without

touching the MOS devices.

9. pPrior to touching the MOS device, always discharge yourself

by touching the work area or attached metal.

10. Insert the MOS device into the module using care to ensure
minimal handling of the device leads. Try to grasp the
chip by the body of the device and not by its leads.

11. Replace the unused spare MOS devices in the conductive plastic

bag by grasping the body of the IC, after previously discharging

yourself against the work table. Reseal the bag using

tape or a stapler.

All of the above precautions are to reduce the possibility of a
potential difference between the MOS device being handled
and the surrounding environment. Again, common sense is
essential when choosing a good work area and method of handling

these devices.
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. ’ Tech Tip
Titl KEBE NO Y/ -
itle RMALIZE INSTRUCTION _ Number KESE TT-1
All Processor Applicability Author Dick Weimer Rev 0 Cross Reference
lSEl | | I | | Approval W. Cummins Date 7-31-72
PROBLEM:

The KESE module M8341, ECO #g@@d@d@2 enables the option to clear the

AFC if AC = 4g@¢F and MQ = @P@@F prior to issuing a normalize instruction,
in the "B" mode of operation.

The Maindec (8E-DOLA), however, does not check this function. The
following program patch will check it. MCN #8E-DOLA-2 will follow.

Location

4741 5364 GO TO PATCH

4760 7431 SET "B" MODE

4761 7621 AC § MO = ¢

4762 7338 AC = 4ggd, MQ = gggg

4763 7411 NORMALIZE

4764 7448 AC SHOULD = #

4765 7402 NORMALIZE FAILED TO CLEAR AC
4766 7447 SRT "A" MODE

4767 5342 EXIT

Title 7671 INSTRUCTION PROBLEM Tech Tip  prgp pr-2
Number
All Processor Applicability Author pick Weimer Rev o Cross Reference
l 8El | I | I | Approval y_ cummins  Date

The Microprogrammed Instruction "Skip If Mode B" (7671) as specifigd
in the EAE Instruction Set, does not work. If a made check is desired,
the use of the following two instructions is suggested.

7621 Clear the AC and MQ
7451 Double Precision Skip if Zero

If the mode is "B", a skip will occur.
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Titte  KES8E EXTENDED ARITHMETIC ELEMENT Ilech TPy pgE-TT-5
umber
All Processor Applicability Author pick Weimer Rev Cross Reference
lBEl | | | | | Approval pranx purcell Pate 07/31/72
Part numbers for the Read Only Memories as used on Module
M8340 are as follows:
ROM #1, El1l1 Part Number 23-001Al1l
ROM #2, EI19 Part Number 23-002Al1
Tit Tech Tip
itle DLD MICRO-PROGRAMMED EAE INSTRUCTION Number KES8E-TT- 6
All Processor Applicability Author J. Blundell Rev g Cross Referer_\ce
8M ‘ I | | Approval Ccummins D3t 07/14/72

Be aware that the correct code for the DLD Micro-programmed
EAE Instruction is 7663.

DLD is a combination of DAD (7443) and CAM (7621) which gives
7663.

The documents in error are schedule to be reprinted as shown
below: :

Small Computer Handbook - approximately September 1972

Option Bulletin - approximately August 1972

8E Instruction Card - approximately January 1973

If you are aware of any other errors in the above publications,
please send them in on a Problem Report and we will try to get
them corrected by printing time.
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Tech Tip
Title MM8I 4K/8K Conversion Number MM8I-TT-3

Processor Applicability Author R. Nunley Rev ¢ Cross Reference

All
Pl Ll | | \ | l Approval |, ooinins DM 7/31/72

An MM8I-A is the MM logic with only 4K installed. ECO MM8I-00013
prevents the generation of mem done from the non-existent field in
an MM8I-A. The MM8I is wired initially as an MM8I-B (8K). To make
it operate properly as an MM871 (4K), wiring should be done after
ECO MM8I-A-00013 has been installed.

DELETE: BOS8E1l to B(O6BI1 - ADD: B06S1 to BO6B1
To revert to 8K: DELETE: B0651 to BOG6B1 - ADD: BO8E1l to BO6B1

These wiring changes are shown in the ECO drawing but not in the
ADD/DELETE 1list.

Tech Tip
Title MM8I Memory Field Conversion Number MM8I-TT-4
Reference
Processor Applicability Author R. Nunley Rev 0 Cross
All
x | ‘ ‘ ‘ ‘ Approval W. Cummins __ Date 7/31/72

For add-on MM8I extend 2 or extend 3, check notes on print MM8I-A.

A1l extended memories will be wired as extended 1 - control fields
2 + 3. To convert from extend 1 to extend 2 - control field 4 + 5.
EA0(0) BO7L1 to BO7K2 - delete
EA0(1) to BO7L1 - add
EA1(1) BO7M1 - delete
EA1(1) to BO7HZ2 - add
EA0(1) to BO7H2 - delete
EA1(0) BO7K2 to BO7M1 - add
To convert from extend 1 to extend 3 - control fields 6 + 7.

EAO(0) BO7L1 to BO7K2 - delete
EAO(1) to BO7L1 - add
EA0(1) BO7H2 - delete

EA signals are available at the following:
EAO(1) A28 or D28 D2

EA1(1) A28 or D28 E2
EA2(1) A28 or D28 H2
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12Bit [}| 16Bit [

Tech Tip KK8E TT-1

Title SHORT INITIALIZE PULSE (M833/M833f) Number
Al Processor Applicability Author Ken Quinn Rev 0 Cross Reference
=] | [ [ ]|

Approval W, Cummins Date 7_37_72

If a PDP-8E has a M833 Timing Generator it is possible for a
peripheral to miss the Initialize pulse when powering up the

processor.

This ‘can happen if the processor issues the relatively

short initialize pulse before the peripheral is '"up-to-power".

An indication of this probhlem could be "Tape Runaway". If the
drive is under remote control and has unit @ selected at the time
the system is powered up the tape may drive in one direction

until the clear key is depressed.

This problem is t

aken care

of by the M8330 Timing Gemerator Module (the initialize is 550
ms long). If the problem is observed, the M833 should be
exchanged for a M8330.
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Title KL8S8E (M865) INTERMITTENT PROBLEMS

Tech Tip KLBE TT-1 |

Number
All Processor Applicability Author Dick Weimer Rev o Cross Reference
ol L 1L || (Aot oy, e i
M865 - PROBLEM: Some crystal clocks will not start due
to circuit impedance.
SOLUTION: Add a 10 picofarad capacitor across crystal
output leads.
M865 - Problem: Noise spike may clear reader run, manual
restart required.
Solution: Delete etch connection to E46 Pin 11, add

jumper from E40 Pin 8 to E46 Pin 1l.

(Reference ECO M865-gg@@3)

i Tech Tip KL8E TT-2
itle  KLSE TTY Control (M856,M8650) Number

P Applicabili
All rocessor Applicability Author Bill Freeman Rev Cross Reference
I 81-:| | l | | I Approval . cumming  Pate 7-31-72

There are two (2) module types that may be used as teletype
interfaces in PDP-8E's, the M865 and M8650. The M8650 may
be used as a replacement for the M865 (double check the
M8650 jumpers to insure they conform - referencing engineer-
ing specification A-SP-KL8-E-1).

The M865 may not be used indiscriminately as a replacement
for the M8650 except when the M8650 is used as the console
teletype and the console device is 110 baud.

The M8650 and M8650YA modules are the same except for oper-
ating frequences. The M8650 has a crystal for 110 baud
operation and the M8650YA has a crystal for multiples of
2400 baud. The part number for the M8650 crystal is
18-09880-01 while the M8650YA crystal is 18-09880-02. 1In
emergency situations, the boards may be exchanged merely
by changing the crystal.
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Title M8650, PRINT CORRECTIONS Licgb?,p KLS8E TT-5
Processor Applicability Author  g.n Quinn Rev Cross Reference

" L L

Approval W, Cummins

Date 7-31-72

Some M8650, C.S. Rev. A prints were shipped without the hand made

change added to the circuit which would make them C.S.

Rev. B.

The change to the circuit is shown below.

+5VDC
Q3
378 | €5'34D
W1 ce3
= BP5 uf
(BE___
06 g 2 PRINTER
£
D6o4 Ril MaaNET
5% (KK _
W
~I5VDC
C.S. Rev. ~7
C.S5 Rev B
+5V0C
Q3
A £534D
L ce
)
{ a 4(\.. — ——
= Dzb4- 06 PrinTER
hok| S8 D664 MaaneT
nw
. 4 AN —e — — —
| Ril
_ISVDC 750
W
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Titte Time Share clearing User Mode Flip/Flop .l'\-IeChb.l:p KM8E TT-1
umber
All Processor Applicability Author Robert Shelley Rev o Cross Reference
8E Approval W.E. Cummins Date 7-31-72
Problem:

It may be found impossible to manually clear the "User Mode" bit

(except by turning power off and on) on M837 modules at etch Revision B,
even though the handle stamp indicates the module has been ECO'd to
circuit schematic Revision C or D.

This is because most of ECO M837-00001 (circuit schematic Revision ()
was never installed on these modules. When Revision C is fully
installed the User Mode 'Buffer' (labeled "DB" on print M837-0-1,

2 of 3) is cleared by the load-address key. (The extended load-address
key clears the user flop itself.)

Revision C and D prints are correct but the following changes must
be made to the module if it's etch revision is B.

The steps below refer to the drawing that follows:

Cut etch at E19-6, side
Cut etch at E19-5, side
Cut etch at E19-4, side
Cut etch at E19-4, side
Add jumper from E19-6 to E29-3.

Add jumper from E23-11 to E29-6.

Add jumper from E29-5 to Feed-through shown on the drawing.
Add jumper from E19-4 to Feed-through shown on the drawing.
Add jumper from E19-5 to feed-through shown on the drawing.
10. Add jumper from E19-8 to feed-through shown on the drawing.
11. Add jumper from E29-4 to feed-through shown on the drawing.
12. Cut etch at E40-11, side 1.

13. Add jumper from E40-11 to E25-9.

N =N

Coo~NOURAR RN

Modules at etch revision C are already correct, Ref. ECO M837-06003.
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Title Tech Tip
POWER FAIL OPTION (M848) Number KP8E-TT-1
Processor Applicability Author Ken Quinn Rev O Cross Reference
|8E| | l I | l Approval W, Cummins Date 6/01/72

If a PDP-8E has an M8330 Timing Generator and a power fail option,
KP8E, the power fail module should be either an M848 CS. Rev. F,
or later, or an M8480.

M833 M8330
Short Init** Long Init**

MB4SF* (vl v
M8480 N

* All M848's should be ECO'd to CS Rev. F or later

** Generated by Power OK.

Title KP8E (M848), Proper Selection of Threshold Tech Tip gpgp-rT-2
Jumpers Number
i Processor Applicability Author Ken Quinn Rev 0 Cross Reference
I 8EI I l | | I Approval W, Cummins Date 6/01/72

Due to the design characteristics of the PDP8/E, the Power supply
(H724) may be providing power to many different "option" modules.

The M848 module has three (3) pairs of jumpers on it to select the
correct thresholds, which will vary with the load, for each particular
configuration. Also, they may be used to help compensate for poor line
voltage conditions (E.G. 95 to 105 VAC).

For example; if a PDP-8E has many modules plugged into its OMNIBUS and
there is a loss of AC power, the DC voltages will decay faster.than
they would if it was a basic PDP-8/E. Therefore, the power fail
threshold may need to be set higher for a "Larger" PDP-8E.

/mt
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Title Tech Tip .
CONVERTING ASR-33 TO PDP Number [T33-TT-1
. Processor Applicabili Cross Reference
All d P ty Author Sweeney/Quinn Rev A
X l I | l | | I Approval F.Purcell Date 7/31/73

Converting the ASR-33 to the PDP-8/E
Occasionally a customer may request to have an older ASR-33 configured such
that it can be used on any 8/E type system.
CAUTION: Prior to performing any rewiring, be certain that the teletype
in question has in fact been modified for use on DEC's PDP-8
family of computers. (Reference the field service technical manual,
LT33-TT-3)

The following chart has been designed to reduce the amount of time you would
normally spend cross-referencing several different sets of prints. It is
highly recommended that, before applying power to the reconfigured systemn,
you double-check all wiring for correctness. Failure to do so could result
in damage to the Teletype Control Module and/or the Teletype.

Title Tech Tip

ASR CONVERSION FROM 230V, 50Hz to 115V, 60Hz Number 1,733 TT-2
All Processor Applicability Author ¢ Quinn Rev » Cross Reference
X | l | I I l I Approval b cumming  Pate 5_4_73

1) Disconnect and remove the step down transformer from the
teletype base.

2) Remove the AC supply lead from the terminal strip inside the
teletype.

3) Connect the new AC power cord to those same terminals, white to #1,
black to #2 and green to a chassis screw.

4) If the motor is rated for 50 cycles, it must be replaced with
one rated for 60 cycle operation. If it is reated 50/60 cycles
it need not be changed.

5) Proper operating speed is determined by the ratio of the belt
driving gear and its pinion gear: these must be replaced in
this conversion.

The parts required for conversion can be specified as follows:

Part

Selt driving gear (60Hz) 181420 29-11417 7.35
Pinion gear (60Hz) 181411 29-11412 1.83
60Hz motor 181870 29-11432 61.50
AC power cord 182510 29-16755 3.45

Igstallation charges are based on time and material; there is no
fixed charge for this conversion.
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. ‘ Tech Tip
Title G785/MC8L/KP8L, COMPATIBILITY Number KP8L-TT-1
All Processor Applicability Author Art Newbery Rev ¢ Cross Reference
| |8L| | | | | Approval Fyank purceliDate 07/31/72 | MCSL-TT-1
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. Tech Tip

Title 611 Scopes Number KV8I-TT-1
Afl Processor Applicability Author R. Nunley Rev 0 Cross Reference
8' S| | | : I | | | Approval . cumming  Date 7-31-72

Some older Tektronix 611 scopes have a potentially disastrous
flaw. The leads on the secondary of the high voltage transformer
do not have sufficient insulation to withstand long usage and
will break down and short the cathode voltage (leads 8 & 9) to
ground. To cure, unsolder leads 8 § 9 from the ceramic strip,
cover those leads with a heavier teflon spaghetti then resolder
to the same spots on the ceramic strip.

. Tech Ti

Title KV8I Problems Ji:m:’KVBI-TT-Z

All Processor Applicability Author R Nunley Rev Cross Reference
l 8r I I | | | | Approval . Date

An error in the Add/Delete lists for ECO's 8I-@g@@21 and P@g@36
has resulted in the introduction of peculiar problems into the
Kv8I. Some KV8I's have left the plant improperly wired.

The error: ADD D1gE2 to EP9L2
Correction: ADD EJg9V1 to EPI9L2

A jittery presentation on a VT@l may be the result of a faulty
ground between the VTJl and the 8I. It is probable that the
situation can be improved or corrected by plugging the VT#1 Into
the 8I power supply or in any DEC option.
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Tile  1AB 8 INSTALLATION NOTES Number LAB 8-TT -1

Tech Tip

Processor Applicability Author A. Newbery Rev 0 Cross Reference

All
or | |

| | | | Approval v cummins Date 7-31-72

1)

2)

3)

4)

The Lab 8 systems are checked out "in-house" with the standard
grid input intensity (Z) signal. 1If the customer has supplied
-his own scope, it may be a type which required a cathode input
signal. The Lab-8 A/D logic can be modified to provide a cathode
signal as follows:

Delete A22F to A21N ADD A22F to A21R

If you are running a test during which you expect to see a
character or pattern on the screen, and only a raster is visible,
it may be that the intensity control has been advanced too far.
Best practice is to reduce brightness to minimum, then bring it
up to the desired viewing level.

If the left diagnal (switch setting 1000 octal) generated by
Maindec 8I-D6AA has curled ends, a lack of termination iss
indicated. Two 33K OHM terminators (which are listed on the
expernal component list) may be missing, install as follows:

C25K to C25E (C25E is -10)
B25K to B25E (B25E is -10)

It should be noted that there are two errors concerning the
VC8I in the "Small Computer Handbook". Voltage at terminal BS2
on the A607 module varies from 0 to +2, not 0 to -10. The
reference voltage is -8, not -2.
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Title LAB 8/E SOFTWARE PROBLEMS TechTip ;25 g/E Tr-1
Number
All Processor Applicability Author George Chaisson Rev g Cross Reference
lee| | | | | | [Approvalw. cummins Date 7-31-72
PROBLEM: Recently software for the Lab-8E has been released

from the Program Library and shipped to all customers.
Two pieces of software in the software package have
problems.

SOLUTION: 1. The Basic Averager DEC-LB-0603-PB needs a one
word patch.

Location 7203 from 6530 to 6531.

2, The Time Interval Histogram DEC-LB-U42B-PB has a
checksum in the paper tape. This tape must be
replaced.
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Tech Tip
Title pata Products Line Printer Ribbon Number LP01-TT-15
——— r "
All Processor Applicability Author R.K. Stannard Rev ¢ Cross Referenc
. | 1 1 | | | | [aeproval w. cummins Date 10.13.72 L

The end of a Line Printer ribbons life is often caused
by stretching and skew problems, which eventually cause
it to tear or maybe get jammed in the drum.

As most printers call for routine cleaning of the drum
area on a weekly (maybe monthly) basis, it is a good idea
to reverse the ribbon rolls (top to bottom) at this time
to even out any stretching that has taken place and sign-
ificantly improve ribbon life.

DIGITAL EQUIPMENT CORPORATION
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Tit . ' ' Tech Tip
il DECwriter Ribbons - Recall Number LA30~TT-4
Al Processor Applicability Author Bryan Dungey Rev O Cross Reference
X | | | | [ | I Approval g4 pory  Date (9-05-72

We have disgovered that one shipment of DECwriter ribbons,
which were over inked, were put into stock sometime

around the first of the year. The ribbons can be ident-
ified by the lot #35 which is printed on each ribbon carten.

These ribbons will smudge badly and should be recalled from
all field stock areas. Maynard and Westfield Stockrooms
have already been purged. -

| Tech Ti R
Title 11;%%% ON SOME BASIC 8E MAINDECS BECAUSE OF NO Numherp LA30=TT=5
All Processor Applicability Author c d Rev | Cross Refsrence
" l I | | | l l Approval J- 31&%- Date 09/20/72
As there is no bell on the LA30, there is no indication of a
pass on some of the Basic 8E Maindecs. The following changes
give a "P" for pass when running these Maindecs.
Instruction Test 1 change location #12¢ from @2¢7 to @324
Instruction Test 2 change location 3751 from #2847 to #3248
Random DCA change location #@13 from @287 to #3324
Basic JMP-JMS change location 3567 from @287 to #32¢
EAE Inst. Test 2 change location 2175 from @@gg7 to @324
(N.B. this change will print "CP" once a minute)
Title Tech Tip
LA30 INTERMITTENTLY STOPS PRINTING Number 1A30-TT~6
All Processor Applicability Author J. Blundell Rev 0 Cross Reference
X Approval F, Purcell Date 09/20/72

PROBLEM CAUSE: Right margin switch (N/O contact) floating into
M113 pins H1 and J1 at Al7,
Cure: Add a jumper Al7 H1l to Al7 Ul te clamp the line to plus 3.

There will shortly be an ECO to make this a retrofit.

Title KEYBOARD SHORTS CAUSED BY PAPERCLIPS, ETC.

Tech Tip ,
Numw LA30"TT"‘7

Al
x_|

Processor Applicability

L L] ] ]

Cross Reference
LKO1-TT-1

Author 1. yis /Barnett Rev

Approval W. C .

Date 14 /20,72
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TechTip 1 pg1-7T-14
Title PROBLEMS ATTRIBUTED TO THE STATIC ELIMINATOR |nymber
rocosoor Aopi il Cross Reference
All Processor Applicability Author p. oldham Rev ¢
X | I I ‘ | I l Approval 5, Long Date 8/15/72 B

b) Advance a corner of the screwdriver blade towards
the spring point in each orifice of the bar. There
should be an ARC of between 1/8" and 1/4". No less
than 1/8" and no more than 5/16".

Repeat this for each hole and point in the bar.
If any hole fails this test replace the bar.

If no ARC is present anywhere along the bar, do the
following.

1. Check primary power to the eliminator transformer.
If OK, go the the next step.

2. Replace static eliminator assembly (the assembly
includes the bar).

Part Numbers for the above are:

115 Volts 50/60 Hz Other Vols 50/60 Hz

LP0]l Barecececeseeeses29-17943 29-17943

LP0]1l Transformer....29-17944 Note 1 —
*LP01l Assembly.......29-17520 Note 1

LP02 Bare.cccoseeeses29-19364 29-19364

LP02 Transformer....29-17944 Note 1

*LP02 Assembly.......29-19407 Note 1

*Assembly contains bar, cable, transformer and hardware.

Note 1l: Specify voltage at time of order (i.e. 23gV).
/mt
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LC8E

Title

M8342
%83829 IOT SELECTION JUMPERS

Tech Tip
Number 1,c8E-TT-1
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Author 1. Kral/J. Richardi®v

A

Cross Reference

I I I Approval W, Cummins Date 10,13,72

LS8E-TT-1

Volume III of the 8E Maintenance Manual and the M8329 circuit
schematic, Rev. C both have mistakes with the jumper numbering

for device code selection.

drawing below.

The board actually agrees with the

The fault symptom will typically be either wrong sense of bits
5 or 6 in the decoded IOT, or MD bit 6 always constant on the

omnibus,

The same mistakes have been carried over into the LS8E (M8342)
The drawing below also applies exactly to the C.S.Rev.§
of that board.
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et Tech Ti
Tite DATA PRODUCTS C.I.B. (AZ=19 Substitution) yeeh TP 1po1-Tr-11
All Processor Applicability Author R, Shelley Rev g Cross Reference
« | | | | | | | [aeeroval w. comming Date 07/31/72

Ly
A customer information bulletin from Data Products is as follows:

Change Description:

The AZ-19, Hammer Interlock, circuit board assembly (P/N 212500) 1is
being replaced by an AZ-167 (P/N 215565). The reason for this change
is to improve voltage loss detection. The AZ-167 will perform the
function of the AZ-19 and voltage monitor circuit (P/N 214278-2).

The paper guide/ribbon guide assembly (reference 2410 Manual Fig. 3-4)
is being eliminated. This change will simplify mechanical alignment
and make the units less susceptible to operator abuse. The change

also reduces "smudging" by minimizing unwanted contact between paper
and ribbon.

Effectivity:

The AZ-167 will be incorporated at S/N 2525 scheduled for October
delivery. The AZ-167 can be used interchangeably with the AZ-19 in
all units. The AZ-19 cannot be used in units above S/N 2525. This
change will also be implemented in the Model 2310 in the near future.

The paper guide/ribbon guide will not be used after S/N 2492.

Title INSTALLATION OF AUTOMATIC PERFORATION STEPOVER Tech Tip LP01-TT-12 e
Number

Al Processor Applicability Author v cummins Rev Cross Reference

7( | | | | | | | Approval v cummins Date 07/31/72

All Data Product Line Printers (2310-80 column) delivered to DEC
that are above Data Product serial number 556 DO NOT HAVE auto-

matic perforation stepover installed. If you have any customers
who desire this feature, the following change must be made:

Add a wire from 9-27 to 4-25 on the logic cage.

: Tech Tip
Tile  1pol 96-Character Drum Number LP0O1-TT-13
All Processor Applicability Author 3. Lacey Rev ¢ Cross Reference
- | | | | | | [Approval w. cummins Date

The LP0]1 normally has a 64-character print drum, but as an option

a 96-character print drum is available. Unfortunately there is

very little information in the Data Products Corporation Technical
Manual regarding this option, which has caused some concern. The _
following provides additional information.

l. Nonprintable Code Detector (Figure 6-7)

Pin 31 on the input is grounded thus making 140 through Page 15
177 legal. ag
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Title Incorrect Cable Listings in the Linc-8 N?:b;? LINC-8-TT-1
All Processor Applicability Author Rev ¢ Cross Reference
I12 |L8 I I | I I Approval H. LONG Date 8-17-72
Problem: Incorrect cable listings in the LINC-8

Since the Linc -8 was first introduced there has been a problem with
the cable listings. The prints of the PDP-8 section give standard
PDP-8 cable connections, which for the Linc-8 are totally useless.
The PDP-8 section is the only part in error.

Solution: Attached is a complete list of the cables of the Linc-8
their slot positions, part numbers, length and type of cable,

This list complements the list in the Maintenance Manual Vol 2

on page 72 and 73 (print #D-IC-LINC 8-0-5 and #D-IC-LINC-8-0-6 I/0
cables) both these prints and these attached sheets should be
consulted before coming to the conclusion that a cable is missing
or a wiring error has been found.

Notes Type of Cable Slot Positions Length- Part Number
#1 W034-W035 MA37 - PCOl 50" 74-5559
#1 W034-W034 MA38 - PDO1 52 74-05554-10
#1 W034-W034 ME36 - PEO1 70" 74-05554-5
W034-W034 MF36 - PFO01 30" 74-05554-8
MA36 - LAO1l 10" 74-05554-1
MD40 - LDO1 10"
ME40 - LEOl 1o"
MF40 - LFO1 10"
MH38 - LHO03 10" #4-05554-1
MJ39 - LJO2 10"
MJ40 - LJO1 10"
LH39 - PHO2 10"
LH40 - PHol 10"
LJ39 - PJO2 1on
W034-W034 LJ40 - PJO1 10" 74-05554-1
W031-W031 MH39 - LHO2 i2v 74-05552-2
MH40 - LHO1 127
MJ37 - LJO4 12
MJ38 - LJO3 12
LJ38 - PJO3 12"
W031-W031 LH38 - PHO3 12 74-05552-2
W034-W034 LA0O2 - PAO1l 52n 74-05554-10
W034-W034 LA03 - PBO1 52n 74-05554-10
W033-W033 LA31 - DB36 8o 74-055-3-5
INDol- PC38 80"

INDO2-PB38
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Title LPOl/LPOZ HAMMER FLIGHT TIME ADJUSTMENT Tech Tip
{Continued) Number LP01-TT-9

All Processor Applicability Author R, Rasmussen Rev 0 Cross Reference

X | I | | | I | Approval W. Cummins Date

4) The wave form seen is the negative portion of a 65V
negative pulse.

5) Now reset scope to ADD channel B INVERTED. The
waveform now seen should resemble the waveform shown
below. The dotted area drawn inficates the error and
should be adjusted out by turning appropriate allen
screw adjustment.

FIGURE - 2A ’//Depending on Phase of

T i Error Pulse will be
either Positive or
Negative.

T

1

RS NEN S AR
+ -t

r R N\ Adjust for no Error
VL/;‘\=\’>l ey NN -fx — A3 At Pulse:
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¢
2
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6) Refer to table 5-5 and connect channel B probe to test
point of hammer to be adjusted with hammer #l as refer-
ence.

7) Adjust hammer 3 through 20 (24) per figure 2A.

8) Change to zone 1 and 2 on interface test board. Multiple
waveforms will be observed as zones are added.

9) Change scope setting from ADD to Channel A. Now adjust
hammer #21 (25) so it falls simultanwously with waveform
producted by Hammer #l. The hammer #1 and hammer #21 (25)
waveform will look similar to Figure 3A.

FIGURE - 3A

Y
Error is time between
positive upswing of
waveform. Adjust hammer
#21 (25) so hammer #1
and hammer #21(25) occur

- /ﬁpwJV at same time.
anates o \— e i
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¥

i
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N
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Title Tech Tip
LINC~8 CLAMP LOAD'S LOCATION AND USE Number LINC-8-TT-Z1
Al Processor Applicability Author gTEVE LAMOTTE Rev Cross Reference
|L II |N | c| | 8| Approval DICK EDWARDS Date 9/12/72

A list of the unused clamp loads within the normal (basic) Linc-8
system has never been compiled in the past.

First, a word about the clamp load and it's uses. There are

basically 3 types of clamp loads; 2 ma, 5 ma, and 10 ma, with
flip~flops, singleshots and special purpose modules differing
in load and drive capability.

The clamp, when driven to ground acts as a load, of it's given
value, thus removing that value of driving capability from the
circuit. Although, when the clamp is driven to -3 volts, it
acts as a supply:; the amount of supply per clamp is given in
chart form later.

Each circuit in the Linc-8 needs 1 ma of input drive, and has an
output capability of 18 ma, except for flip-flops and singleshots
which have 17 ma's of output.

Adding a clamp will inprove fall time and the -3 volt drive,
but at a cost of the ground driving and noise immunity
capability of the output circuit.

In conclusion; before adding a clamp load, take into account:

1. What logic level is needed on the output to be clamped?

2. How many circuits are already being driven by the output
circuit?

3. If the output is ground, as a logical one, how much noise
is tolerable to achieve the added drive.

PAGE 1 OF [[PAGE REVISION ﬁﬂPUBLICATlom DATE  geptember, 1972




Tech Ti
Title LP01/LP02 PRINT QUALITY (Continued) Numbe,p LPO1-TH7
All Processor Applicability Author J. Lacey Rev 0 Cross Reference
>< l | l | I I l Approval W, Cummins Date 07/31/72

H) The setting of the copies control can also effect print
quality. There is very little information concerning
this adjustment, because all it does is allow you to
change from single copy to multiple copy paper. This is
accomplished by moving the hammer bank exactly the thick-
ness of the paper, thus maintaining the same hammer flight
time. It is possible, depending on the thickness of paper
used, when changing from single copy to multiple copy
paper that the copies control lever will need to be set at
a position other than the one that corresponds with the
number of copies being printed. When the copies control
is out of adjustment it can cause one of two problems.
First, if the hammer bank is too close to the paper, the
hammer flight time is shortened and the top of the charact-
ers are lost because the hammer strikes the character drum
too early. In extreme cases, paper jamming can result.
Secondly, if the hammer bank is not close enough, the flight
time is increased and the bottom of the characters are lost.
The increased flight time also means that the hammer strikes
with less force and degrades the print quality on the back
copies. In extreme cases, hammers may be damaged.

This information was made possible largely through the efforts
of John Benton.

i Tech Ti

Title LP01/LP02 HAMMER/HAMMER DRIVER FAILURE Number LPOL-TT- 8
All Processor Applicability Author J. Lacey Rev O Cross Reference
X | I | | | | | Approval W, Cummins Date

Upon the failure of a hammer driver module it is possible that a
hammer may be destroyed, which in turn could cause damage to the
replacement hammer driver module.

Before replacing a failed hammer driver module it is advisable to
insure that none of the hammers were damaged. This can be accom-
plished by removing all of the hammer driver modules and taking
resistance readings across each of the hammers. If the resistance
of any hammer is not bewteen 15 and 20 OHMS (nominal 18 OHMS) it
should be considered bad and replaced.
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Title | 1NC-8 CLAMP LOAD'S LOCATION AND USE :fd’Tm
Processor Applicability | Author Zmbel LINC-8-TT-§1
Al STEVE LAMOTTE Rev Cross Reference
. I Ll I IN c 8 Approvaly 1oy ppwarps  Date 9/12/72
UNUSED CLAMP LOADS
MODULE TYPE ~ PIN APPLICABLE
LOC. MODULE , ONLY IF OPTION
PA24 s111 P
PA27 S111 J
PA27 S111 P
PA27 S111 v
PA3Q s111 v
PA36 w591 D
PB23 S111 \'
- PB29 S111 J
PB32 S111 J
PB32 S111 P
PC28 5111 P
PD24 s111 P
PD27 s111 v
PE27 S111 J 182
PE17 s111 P 182
PE17 S111 v 182
PE2J s111 J 182
PE2( S111 P 182
PE20 s111 v 182
PE26 S111 J 182
- PE26 S111 3 182
PE27 5111 P 182




. IMPROVING PRINT QUALITY ON THE LPOl (DATA Tech Tip
Title propucTs 2310) (Continued) Number LPOl=TT- 7
All Processor Applicability Author  Jim Lacey Rev ¢ Cross Reference

% |

I l I | Approval w. cummins Date

B)

C)

D)

Ribbon and paper dust will accumulate on the paper tension bar
(figure 1-8) and also become trapped in the ribbon as it winds

on the spool. This will cause a smearing effect on the firs? )
copy of the printed paper when allowed to accumulate in sufficient
quantities. Regular cleaning of the ribbon and the paper

tension bar with a brush or other suitable tool should eliminate
this problem.

The ribbon tension should be checked to insure that the drag
current is being applied to the ribbon take-up motors. This
may be checked in the following manner:

1) With power on, open the drum gate and swing out the
drum assembly.

2) Check the drag current for the upper take-up by holding
the lower ribbon spool and rolling the upper ribbon spool
so that the ribbon goes slack. Now by releasing the upper
spool, it should automatically rewind and pull the ribbon
taut.

3) Perform this same type of procedure for the lower ribbon
take-up.

The type of paper used will have an extremely important effect
on print quality, particularly when using multi-part paper.
An evaluation was conducted to determine the best six-part

paper with carbons for use. The results are as follows:
First Choice: Moore Business Forms, Inc.

Paper Weight: 11 pound multirite

Carbon Weight: 6 pound tab back

Performance: Good

Print Quality, Copy #6: Dark, Distinct

Second Choice: Standard Register Company

Paper Weight: 10 pound Stancote (copies 1 through 5)
15 pound Stancote (copy 6)

Carbon Weight: #512 (Carbons 1 through 4
#510 (Carbon 5)

Performance: Good

Print Quality, Copy #6: Medium to light, Distinct

Third Choice: Royal Business Forms, Inc.
Paper Weight: 11 pound, Form 811-3
Carbon Weight: Unlabeled

Performance: Good

Print Quality, Copy #6: Dark, somewhat blurred
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Page 5

Title ;1 INC-8 CLAMP LOAD'S LOCATION AND ysk Number T,INC-8-TT-g1
1 an Processor Applicability Author STEVE LAMOTTE Rev Cross Reference
vl e e ] | g| [Approval p1ck EpwarDs Date 9/12/72
MODULE TYPE APPLICABLE
10C. MODULE PIN ONLY IF OPTION
MH11 R33 F
MH11 R3§3 H
MH19 s111 p
MH19 S111 v
MJ18 s111 3
MJ23 s111 g
MJ23 s111 P
MJ27 S111 3
MI27 s111 v
LA28 Wggs T
1A28 Wogs Y
LA34 Wggs N
LA34 wag@5 \4'7
LDg2 B115 3
LDg?2 ~ B115 3
LDg?2 B115 v
LEZ3 B115 J 183
LEG3 B115 v 183




Tech Tip

Title LP01l INFORMATION (Continued) Numbm'LP01-TT"6
All Processor Applicability Author J, Lacey Rev 0 Cross Reference
7( | | | I l l | Approval Date 07/31/72

W, Cummins

Kkdkddkkdkdhkk

* CAUTION *
kkkkkkkkhhk

Do not allow code wheel to hit pick-up as damage can occur.

2. Thread pick-up in or out until desired signal is obtained.

3. Tighten locknut; ensure pick-up does not move.

/nt
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Title KEYBOARD SHORTS CAUSED BY PAPERCLIPS, ETC. Number LKO1-TT-1
All Processor Applicability Author Dpavis/Barnett Rev o Cross Reference
X | | | | | | I Approvalyy, Cummins Date 11/20/72

Exposed foil etch on keyboard becomes shorted by staples and/or
paperclips, etc; resulting in permanent damage to keyboard assembly.

To reduce or eliminate the problem cover the exposed etch with
paper stock or foam rubber and tuck the material under the top
row. of keys. Then tape material to board.

/mt

PAGE 1 JPAGE REVISION  ©

J[PUBLICATION DATE November 1972







CPL

FIELD SERVICE TECHNICAL MANUAL | Option or Designator

dlilgliltiall

12 Bit 16 Bit 18Bit [x] [ 36Bit (X

. Tech Tip

Title NOISE PROBLEM ON DATA PRODUCTS LINE PRINTER Number P01-TT-1
All Processor Applicability Author Bill Freeman Rev 0 Cross Reference
)( I I i I J | l Approval Bi1l Cummins Date June 1

The AS13 module used in the 231§ and 2418 line printers manufactured
by Data Products have spare gates used on the transducer amp which
are prone to pick up noise. Pins 5 and 6 on the 21¢1, 22@1 and 2301
I.C.'s should be tied to ground. (Module Pin 2 or 6§).

/mt
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Title

DATA PRODUCTS SEMI-CONDUCTOR CREF (Continued)

Tech Tip
Number LPO].—TT-4

All
x|

Processor Applicability

Author

D. Oldham

Rev 0 Cross Reference

Approval H, Long

Date 5/24 /72

DATA P's BN DEC P/N
899214-gg1 29-17793
8¢@215-p@1 15-95819
809232-9¢1

800349-9¢1 29-178¢2
800349-0¢1 29-178¢2
809376001 29-15043
800379-001

800386-001 29-1779¢
809387-9¢1 29-17791
800387-001 19-¢9686
800393-001 29-17792
8¢3491-001

80@#516-901

800592-0¢1 29-17875

DESCRIPTION

Diode, 1IN 1192
Transistor, 2N3055
I.C., Memory TMS3000LR
TRIAC, 2N5573

TRIAC, SC50B

TRIAC, 2N5574

I1.C. Data Comp 7486
I.C., 74193

I.C., 7494

I1.C., 7494

I.C., DM822@N

I.C., 7486

Bridge, Diode SCBA 2
Diode, Z 5.6v 1N5232

MFG. NAME'S & P/N's

Motorola 1N1192
Motorola 2N3@55
T.I., TMS3@@@LR
R.C.A. 2N5573

G.E. SC5¢B

R.C.A. 2N5574
Sprague SN7486N
Sprague SN74193N
Sprague SN74@4N
Sprague SN74@4N
Nat'l Semicond. DMB22¢N
Sprague SN7486N
Semtech Alpac SCBA 2
Motorola 1N5232

Added 1ist of replacement semiconductors for LP@8 Data Products Line Printers.

DP P/N

800189-9p1
800219-2¢5

DEC No.

29-17786
29-17936

DESCRIPTION

Diode No Equiv.
Resistor 2.4 1W 1% Dale
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12Bit [y} | 16Bit ]| 18Bit [ | 36Bit
Title Tech Tip
DATA PRODUCTS SEMI-CONDUCTOR CREF Number LPO1-TT-4
All Processor Applicability Author b o1 DHAM Rev Cross Reference
X | | l I | | I Approval |, | g Date /24772

This is a list of replacement

Line Printer,

semiconductors and resistors for Data Products

DATA P's P/N DEC P/N DESCRIPTION MFG. NAME'S § P/N'S
RCA # 2N3@54
800p18-001 15-99523 Transistor DPC2@§2/2@2A MOTOROLA # 2N4233
80p@P19-0@1 29-16826 Transistor DPC201C MOTOROLA
800@20-p01 19-@5577 1.C., 7429 Sprague SN7420N
800021-9061 19-p5578 I , 7439 Sprague SN743¢N
8¢9P22-p@1 19-¢5579 1.C., 744¢ Sprague SN744¢N
800023-0p1 19-¢5576 I.C., 741¢ Sprague SN741¢N
800024-001 19-§5575 I.C., 74¢¢ Sprague SN74@gN
800026-091 19-9558¢ 1.C., 745@ Sprague SN7450N
8p0p30-47¢ 13-0@202 Resistor, 47 1/4w 5% = =  =-------sceecoa-
8¢00@8g-2a1 19-@9p@4 I.C., 7492 Sprague SN74@2N
800081-g¢1 19-95585 I.C., 7476 Sprague SN7476N
800088~0¢1 29-17394 Transistor, 2N3253 Motorola 2N3253
800@88-0@1 29-17781 Transistor, 2N3253 Motorola 2N3253
800@89-001 15-¢1742 Transistor, 2N29¢4 Motorola 2N29Q4
800@93-0¢1 Diode, 1N4154 I.T.T. IN4154
80p@95-6@1 11-94861 Diode, 1N4@@2 I.T.T. 1IN4QQ2
800132-091 15-¢3121 Transistor, DPC2§5A Motorola 2N2369
800133-p01 15-187¢ Transistor, 2N2894 Motorola 2N2894
29-16780
8p(@186-p@1 29-16830 I.C., OP AMP LM711CN Natl' Semicond.
LM711 CN
8¢@187-0¢1 29-17875 Diode, Z 5.6V IN5232 Motorola IN5232
29-17909
800¢188-09g1 29-168¢4 Diode, Z 9.1V IN757A C.D.C. IN757A
80(p188-001 29-16831 Diode, Z 9.1V IN7S57A C.D.C IN757A
800188-p01 29-17785 Diode, Z 9.1V IN757A C.D.C. @M757A
80019¢-001 29-16781 SCR, TRIAC 2N4213 Motorola 2N4213
800190-001 29-16781 SCR, TRIAC 2N1595 Fairchild 2N1595
80@191-001 29-16782 Transistor 2N1597 Motorola 2N1597
800192-091 29-175@9 SCR, 2N683 Motorola 2N683
80P192-¢91 29-17934 SCR, 2N683<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>