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Site Preparation

The customer will provide the furniture and proper operating
environment for KEY-EDIT 50. Check the conditions noted in Table 1
and inform the customer about any problems. The site should be
cleaned before delivery of the system.

Table 1
Temperature 15°C to 32% (59°F to 90°F)
Humidity - 20% to 80% relative humidity
Main AC _ 100 V £10%
115 V +10%
220 V £10%
230 V +£10%
240 V £10%
| 250 V +10%
Main AC Frequency 50 Hz +1%, -2%
: o 60 Hz + 1%

Cabinet Preparation

NOTE:  Refer to the unpacking and installation procedures in the

“manufacturer's manual supplied with each peripheral.

Open all of the crates and check the contents against the KEY-EDIT
system checklist. o ua’//

Move the cabinets to the position shown in the Installation Plan.
Place the cabinets as shown in-SLB 11846 A.

Screw the levelling feet into the cabinet f]oors'izgzgth the
cabinets together.

. Install the AC Distribution Unit as shown in SLB 11846 A. b/////

CAUTION: This unit weights 100 1b (45.4 kg). It must be
installed with two support rails underneath it.
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Connect the external bus cables to the PDP/8-E processor. Refer
to DEC PDP/8-E Small Computer Handbook (1971) page 10-17 for

cable .connections. | k‘,////
Install the processor on its slides as shown in SLB 11844 A.L////(/

Remove the logic rack faceplate and slide the rack out, - Connect
the external bus cables to the feedthrough pcbs (refer Figure 1)@’///

Install the disc and disc power supply as shown in SLB 11845 A.L///
Release the disc read/write heads. Refer to 015 Disc Manua].K/////
Install the magnetic tape transport (MTT) in the MTT cabinet.L/////

11.

12.

13.

14.

15.

16.

(Refer to the Cipher Model 100X Training Manual.)

Place the teletype as required and connect the ac and signa]l//////

cables to the CPU. (Refer Figures 2 and 3.)-

If a printer is included in the system, position it as required.

. Connect the ac cable to the AC Distribution Unit and the signijT/

cable to the Line Printer Interface pcb. (Refer Figures 1, 2
3, and SLB 11848 1I.)

Place the Key-Data Terminals (KDT) as shown on the Installation
Plan. Ensure that the ac power switch on the rear of each KDT
is off and connect the ac mains. Some versions of KDTs havg all
of their controls on the operator faceplate. The ac switch on
these is part of the volume control. Turn the control upward
until the switch is heard. This ensures that the KDT is turned

of f.

Cdnnéct the signal cables to the connector on thé back of each
KDT and run the cables as required into the system. The normal
entry of the system is through the floor of the CPU cabinet. V

Connect the KDT cables to their respective VCU Terminal Control
pcbs. (Refer to SLC 11722 A and SLB 11989 I.)

Install the VCU Terminal Control interconnect and insert the VCU
DMA and VCU Terminal Control pcbs into rack B of the logic rack.

(Refer SLB 11844 A.)

\<



18.
19.
20.

21.

22.
23.

24.
25.

26.

27.

28.

17.

Connect the disc and MTT signal cables to their respective data.
pcbs as shown in Figures 1 and 3, -

Slide the logic rack into the cabinet and replace the faceplate.
Install the ac cables as shown in Figure 2 and SLB 11848 I.

Connect the ground straps as shown in Figure 4. Each ground
must be connected to bare metal by a star washer and bolt.

Ensure that the CPU power and ac circuit breakers on the
distribution unit, disc, disc power supply, logic rack, and
printer are turned off.

Ensure that the site ac mains are turned off.

Connect the ac mains to the AC Distribution Unit (refer Figure

2 and SLB 11848 I.

CAUTION: The ac mains connection is:

Ground (Earth) Green/Yellow
Hot (Line) Brown
Neutral Blue

Turn on the site ac mains.

Turn on the distribution unit breaker and depress the system ON
switch. The fans in the upper rear of each cabinet should begin
operating and the MTT should power up. |

Turn on the logic rack regulator circuit breaker. Check that |
Ehe voltage available at the regulator connector pin B33 is
5V, 0 V. (Refer to SLB 11806 W.)

Turn on the disc power supply ac circuit breaker. Check that
the voltage available at the cable connector is correct.

Turn off the disc power supply and connect the dc cable to the
disc. Then turn the disc and disc power supply circuit breakers
on. The disc RDY lamp should light within two minutes.
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29. Turn on the CPU power. Check the.dc power supplies. Refer to the
DEC PDP-8/E Maintenance Manual; Volume 1, Chapter 4. (DEC-8E-
HR1B-D). |

30. Using the Cipher Model 100X Training Manual, check the MTT
mechanical and electrical adjustments. '
f

31. Switch the TTY selector to LOCAL and check the printer operation
by depressing all keys. Switch the TTY selector to LINE.

32. Turn on the printer ac circuit breaker and power it up.

33. Load the mini-loader given in the 100, 100 V, Phase 1 System
Library and run the KEY-EDIT diagnostic. Leave the program
running for at least an hour, preferably overnight.

34. Turn on all of the KDTs.
35. Ensure that all cables are clamped. Refer Figure 2-and SLB 11989 1I.

36. Perform a system cold-start as outlined in the KEY-EDIT 50 System
Reference Manual.

37. Check the operation of each KDT and read a Peel tape onto the
customer's EDP system.

38. If the system is satisfactory, hang the doors and side panels
and fit the vermin shields. (Refer Figure 5.)"

39. Ensure that the system log and manual contain the system serial
number.

The system is ready for operation.
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POWER FAIL PROTECT - 10185 Rev C

DESCRIPTION

The Power Fail Protect circuitry issues an interrupt to the CPU in the event of the temperature
or supply voltage exceeding the specified limits, refer Figure 6-4-1.

Power Low

When the supply voltage is normal the Line Voltage Monitor provides 8 vdc to connector pin B3
of the Power Fail Protect pcb, 10185. The applied voltage varies directly with the Tine voltage.

The Zener diode, CR1, trip level of 4.3v is set by potentiometer R12 and is applied to the base
of Q6. The transistor is normally on. Its collector is at ground level and holds Q7 off; therefore
Q7 collector in normally high.

When the line voltage goes low CR1 ceases to conduct. Q6 base will go high and switch the tran-
sistor off. Its collector will go high (Vcc) to Q8 base. Q8 conducts, shorts R11, and alters the vol-
tage divider ratio -- R11, R12, R13 — to hold Q6 off until the line voltage rises about 2 volts above
the detection trip level. This prevents alternate run and stop of the CPU if the supply voltage is
marginal and fluctuating.

Q7 base goes high (when Q6 switches off) and its collector goes low to IOR gate IC2-12 pin 1.
The high output from the gate is inverted to set R-S flip-flop IC3 at pin 9. IC3 output goes high, is
inverted, and applied as an interrupt signal to the CPU via connector pin A42. The R-S flop is rese!
to B Run when the CPU stops.

IC3-8 is also inverted by IC4-4 and applied to NAND gate IC4-13 with 10T 6404, derived from the
CPU via connector pin A38. The gate output is a Skip pulse that facilitates the status check of the

Power Fail Protect circuit.

Power High
The Power High circuitry is basically the same as the Power Low but Q10 is normally on and its

collector low.

If the power goes low Q9 switches on and Q10 switches off. The collector high level is inverted

and initiates an interrupt to the CPU.

Temperature High

The Temperature High control is basically a bridge circuit. Two bridge arms contain thermistors
(R29, R30): one contains a fixed resistor and the other a potentiometer (R5) for balance adjustment.

The bridge output is applied to a differential amplifier, Q1, Q2. When the operating tempera-
ture is normal Q1 is on, Q2 is off, and a high level is present at the base of Q3 (PNP).

Should the temperature rise the resistance of the thermistors will decrease until the bridge
is unbalanced. Q1 will switch off, Q2 will switch on and apply a low voltage to Q3 base. Q3 will
switch on and apply a high voltage to Q4 base; Q4 collector will then go low to initiate an interrupt
via IC2-12 pin 2.



CALIBRATION
Refer Figure

1 Power Low.

1. Connect the monitor to a variable voltage ac power source (Variac).

2. Adjust the variable supply:

117v systems, adjust to 105v
220v systems, adjust to 198v
240v systems, adjust to 216v

3. Connect a high impedance voltmeter (or oscilloscope) to the Power Low test point, con-
nector pin 7.

4. Adjust the power low potentiometer, R12, clockwise until the meter indicates a 5v high
level.

5. Adjust counterclockwise until the circuit trips and the meter indicates a low level.

2 Power High.
1. Connect the monitor to a varfable voltage ac power source (Variac).
2. Adjust the variable supply:

117v systems, adjust to 129v
220v systems, adjust to 242v
240v systems, adjust to 264v

3. Connect a high impedance voltmeter (or oscilloscope) to the Power High test point, con-
nector pin 9.

4. Adjust the power high potentiometer, R22, counterclockwise until the meter indicates a
Ov low level.

5. Adjust clockwise until the circuit trips and the meter indicates a high level.

6. Lower the variable supply voltage and check that the meter indicates a low level (Ov).

3 Temperature.

1. Connect a high impedance voltmeter to the temperature high test point, connector pin 8.

2. Raise the temperature of the thermistors to approximately 100F (39.5C). (Hold between
thumb and forefinger).

CAUTION: Thermistors are brittle and will break easily.

3. Adjust the temperature high potentiometer, R5, until the meter indicates a Ov low level.

4. Check that the meter indicates a high level (5v) when the thermistors cool.

NOTE: The temperature detection circuit can only be adjusted accurately in a controlled
environment, such as a heat chamber.
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L.

1.

1

2

SYSTEM TEST PROGRAMS

Feedthrough pcb B20 1. BMB TEST
Starting Address 2000 7604
3020
1020
5200

Monitor each BMB bit. There should be a pattern change as the corresponding Switch Register
bit is changed.

Feedthrough pcb B21 2. BAC TEST

Starting Address 4000 7604
7000
7000
7200
7000
7000
5200

Monitor each BAC line. There should be a square wave as the corresponding Switch Register
is set to a one.

Feedthrough pcb B21 3. I0P TEST

Starting Address 1000 6447
5200

Sync off IOQP 1

Monitor IOP 1 at pin 28.
I0P 2 at pin 30.
I0P 4 at pin 32.

4. KEYSTATION

BASIC CHECKOUT ROUTINES

Read keyboard data into accumulator.

Toggle in on any page:

6401 SKIP NO KBD FLAG

5203 JIMP 42

5200 JMP -2

6426 CLEAR AC, READ DATA, CLEAR FLAG
7000/7402  NOP/HLT

5200 JMP RESTART

Strobe data to keystation display.

Toggle in on any page:

7604 LAS DISPLAY CODE
641 SELECT ADDRESS

1206 TAD ADDRESS

6421 STROBE DATA
7000/7402  NOP/HLT

5200 JMP RESTART

7777



4.

KEYSTATION IOT GENERATOR AND INTERRUPT CONTROL, pcb 10295

Use IOT and Clear Actumulator Test program listed in the Drum and MTT 10T Generator test,
4.1, to test the IOT pulses. The following I0Ts should clear the accumulator:

6402
6411
6412
6414
6422

Keyboard Address Test:

Stérting Address 7000 7200
6402
6402
6402
6402
7100
6401
7120
5200

Ground each keyboard priority flag input: the binary number of that keyboard should appear
in the accumulator.

A correct skip is indicated by the 1ink being reset when any of the keyboard priority inputs
are grounded.

KEYSTATION OUTPUT CONTROL, pcb 11075

Starting Address 4000 7604
6411
6412
6414
5200

Monitor a square wave at each of the two output pins for each accumulator bit when the corre-
sponding Switch Register bit is set to a one.

Also try setting each bit to a zero when all other bits are set to a one.

Observe the outputs from each of the three Select Function R-S flops. Each flop is set by
one I0T and reset by the other two.

Keyboard Enable:

Starting Address 6000 7604
6421
7000
5200

To test the first set of eight keyboards Switch Register bit 3 must be a one. For the second
set of eight keyboards bit 2 must be a one. For the third set of eight keyboards bit 1 must
be a one. For the fourth set of eight keyboards bit 0 must be a one.

Each of the eight keyboards corresponds to bits 4 to 11 of the Switch Register. A 4 micro-
second pulse should be seen at the selected output.



4.4.

5.

5.

4.

1

INPUT AND PRIORITY RUNDOWN, pcb

10295

Read keyboard data into accumulator.

Starting Address 6000 6422
7000
5200

As each key on the keyboard is depressed its output code should appear in the accumulator.

Strobe data to keystation display.

Starting Address 7000 7604
6411
1206
6421
7000
5200
7777

Change location 7001 to 6411 to
Change location 7001 to 6412 to
Change location 7001 to 6414 to

As the input codes are selected
played on the keyboard.

I0T and Clear Accumulator Test

Starting Address 6000 7604
3203
7240
7000
7000
7000
5200

output data to keystation buffer A.

output data to keystation buffer B.

output data to keystation buffer C.

from the Switch Register the correct data should be dis-

5.

DRUM AND MTT IOT GENERATOR, pcb 10298

Start program at 6000. Set up each IOT in the Switch Register and monitor the IOT pulses.

The following I0Ts should clear the accumulator:

6502
6504
6512
6522
6524

Multiplexor Test

6541
6542
6551
6552

A Drum or MTT break request can be simulated by grounding the Drum Break request line (pin

A16) or the MTT Break request line (pin B7).

Start the following program and then monitor the multiplexor signals:

Starting Address 1000 7000
5200

Drum Break Request:

Ground pin A16 and monitor the following signals.

Trigger on Address Accepted, pin A21

MB Out to Drum Data, pin B33

’ 600 ns



5.

2.

2.

2

Drum Data to MB In, pin A36 Tow

Drum Address Accepted, pin A32 f/, 600 ns

Drum Address to DA, pin B21 high
MTT Data to MB In, pin A26 Tow
MTT Address Accepted, pin A23 high
MB Out to MTT Data, pin B31 Tow

Magnetic Tape Break Request.

Remove ground from pin Al6.
Ground pin B7.

Monitor the following signals:

Trigger on Address Accepted, pin A21 j/ 600 ns

-

MB Out to MTT Data, pin B31

MTT Data to MB In, pin A26 Tow

MTT Address Accepted, pin A23 \ ( 600 ns
MTT Address to DA, pin A25 high

Drum Data to MB In, pin A36 Tow

Drum Address Accepted, pin A32 high

MB Out to Drum Data, pin B33 high

Software Flag

Program 6462 6462
6464 6464
6461 6461
JMP Program 5200
HLT 7402

a. Remove all jumpers for the previous test.
b. Load address and start the above program.

This program halts if the software flag will not set. A square wave should be monitored at

pin A9.

6. WORD COUNT AND CURRENT ADDRESS, pcb 10442

7000 7604
6522
7604
6524
7604
6551
7604
6552
6526
6553
5200

Monitor the output of each flip-flop for a square wave when the corresponding Switch Register
bit is set to a one. All four flops for a particular bit should be toggling.



6.2 Increment Test:

6000

Ground B Break line at pin B10.

6554
7000
7000
5200

Jumper IOT 6554, pin A23, to Drum Adrs Acptd, pin B4, to test drum word count and current

address flip-flops.

word count and current address flip-flops.

Then Jumper IOT 6554, pin A23, to MTT Adrs Acptd, pin B5, to test MTT

Monitor the output of each flip-flop to see that it divides by 2 the previous flip-flop's

output.

6.3 Extended Memory Address Test:
-7604

2000

Monitor the Q output of the extended memory address flip-flops.

6554
7604
6544
5200

7, and 8 are set to a one the corresponding flip-flop should also set.

7.1 2000

S U AW N —

1
12
13
14
15
16
17
20
21
22
23
24
25
2026

7300
6501
1221
6522
1224
6544
1222
6524
1223
6502
7604
6504
6511
5200
5214
7402
7402
7770
3000
0000
0000
4000
4000

(1225)
USE IF FLAG (3226)
IS NOT WORKING (2226)
(5216)
(5200)

TAD WC

TAD IF

TAD CA

a

TAD SECTOR

LOAD R/W & TRACK

TAD TIME
DCA WAIT
ISZ WAIT

We

CA
SECTOR
IF
TIME
WAIT

7.

As Switch Register bits 6,

DRUM CHECK



PROCEDURE

Load program into IF & DF 0. To use the program in another field location 2024 must be
changed using bits 6, 7, and 8, to give octal address of the field the program is to run in.

e
0

Set bit 0 to a zero for read
Clear and continue

0. Halt
1 Observe data pattern in locations 3000 to 3007

1. Load data pattern into locations 3000 to 3007 \\v/////f\
2. Load address 2000 i i
3. Set bit 0 to a one for write ///\ . . \  !
4. Clear and continue / i

5. Halt m \ o

6. Clear contents of locations 3000 to 3007 ,ﬁx\\\\ M

7. Load address 2000 ;/"

8.

9.

1

1

8. MTT CHECK

4000 1232 TAD COUNT
1 3231 DCA WAIT 2
2 7300
3 1226 TAD FIELD
4 6554
5 1225 TAD TAPE
6 6521
7 7300

10 6532

1" 1224 TAD CA

12 6552

13 7604

14 6542

15 1227 TAD WC

16 6551

17 6531 USE IF 2230 WAIT 1
20 5200 FLAG NOT 5217

21 5217 WORKING 2231 WAIT 2
22 5217

23 5200

24 6000 CA

25 10 TAPE

26 0000 FIELD

27 7770 WC

30 0000 WAIT 1

31 7770 WAIT 2

32 7770 COUNT



.2

PROCEDURE

Load program into IF DF 0. To use the program in another field location 4026 must be changed
using bits 6, 7, and 8 to give octal address of the field the program is to run in.

1
2.
3.
4

— - O 0O N OO,

—_—_ o .

Load data pattern to be written into locations 6000 to 6007

Load address 4000

Set bit 0 to a one for Write

Clear and continue; after writing a few blocks of data set bit 4 to a one for a rewind
command

Halt

Clear locations 6000 to 6007

Load address 4000

Set bit 0 to a zero for Read and bit 1 to a one for Forward motion
Clear and continue

Halt

Observe data pattern in locations 6000 to 6007






9.

1

TEST PROGRAM

4000
4001
4002
4003
4004
4005
4006
4007
4010
4011
4012
4013
4014
4015
4016
4017
4020
4021
4022
4023
4024
4025
4026
4027
4030
4031
4032
4033
4034
4035
4036
4037
4040
4041
4042
4043

PROGRAM OPERATION

AGAIN,

LNGWT,

6501

TAD CA

DCA FILL
TAD WC

DCA TALLY
CLA OSR
DCA I FILL
152 FILL
152 TALLY
JMP AGAIN
TAD WC
6522

6544

CCL CLL
TAD CA
6524

CLA CLL
6502

TAD WTORRD
6504

TAD TIME
DCA WAIT
6667

6667

6667

6667

1SZ WAIT
Jmp LNGWT
Jmp BACK
WC, 7726
CA, 6000
WTORRD, 4000
TIME, 4000
WAIT, 4000
FILL, 0000
TALLY, 0000

6501
1236
3242
1235
3243
7604
3642
2242
2243
5205
1235
6522
6544
7300
1236
6524
7300
6502
1237
6504
1240
3241
6667
6667
6667
6667
2241
5226
5200

9. DRUM LOGIC CHECK

/Fil1l Buffer with
/data from SW

/WC = 7726
/FLD = 0

/CA = 6000
/SC = 0000

/Command = 4000

/6511
/5200
5226

This program will write from field zero start location 6000 a 525 word buffer containing a
number specified from the switch register setting.

1. Toggle the test program into field 0

2. Load address 4000 and press Clear,

then Start

3. The current contents of the switch register becomes drum data.

NOTE 1: If the drum flag is setting satisfactorily insert the following sense flag instruc-

tions.

Address

4026
4027
4030

6511
Jmp BACK
dmp -2

Contents

6511
5200
5226



NOTE 2: To read change the following address
Address Contents

4037 to 2000

NOTE 3: Throughout the test the letters CB denote control board, DB denotes data board, and
BB denotes buffer or derandomizer board.

pcb 10282 CB - logic rack slot B23
pcb 10284 DB - logic rack slot B22
pcb 10262 BB - logic rack slot A26
9.3 Observe the following waveforms of the drum match circuitry on the control board.

The figure shows the relationship between the Index Clock, Sector Clock, Drum Sync, and Match

Sector Clock.

Trigger Index Clock CB, pin J I'1¥ .................. L.

Sector Clock CB, pin V -[

Drum Match D1-6

Match-ST CB, pin B36 |
0.5 us/cm
9.4 The figure shows the output of the Match circuit when sector one is chosen from the switch

register.

Trigger Indgex Clock CB, pin J I

»
Sector Clock CB, pin V I | I [
Match CB, E2-8 I . |

(Select Sector One)
0.1 ms/cm



The figure shows the Match when Sector Two is chosen from the switch register.
successive sector chosen the Match will move to the next sector pulse.
sectors can be chosen in this manner.

lor cach
A maximum of 100,

.- - - _b —— - -
EER Satatats sl Rl SR |
Index Clock CB, pin J
Sector Clock CB, pin V [ l 1 l
Match CB, E2-8 ]
(Select Sector Two)
0.1 ms/cm

9.5.1 The following waveforms are shown with calibration settings and pertinent data.

Waveform data:

Break Request CB B24
40 Word CB B40

calibration setting = .2 ms/cm
word count = 524
mode = write in field O
Trigger on Index Clock CB G1-2 T T T T ITT1TT1TT

pa
T

N FNTSE SR AU
H

Tt

A

HHTH

WC Overflow CB D2-6

-+

When a data transfer js initiated to the drum, six words are transferred immediately to the

derandomizer and the logic waits for an index clock. Upon selecting sector zero the deran-

domizer starts to empty and break requests are initiated for the remaining 44, 12-bit words

Two 40 Word pulses are given: One for the first 504 word sector and the other to terminale

the sector with only two words. Although only two words were written from memory the rest

of the sector is filled with the last word taken from CPU memory.



.5.2 Waveform data:

n
n

write
5252

calibration setting .1 ms/cm mode
word count = 52 data word

1

Trigger on Match«3SC DB B13

Load data DB A4-1

Write data DB D5-12 ereveevTRNEETa

W TE ST R ST
HHHHHH

CRC DB D4-10

Trigger on Match-SC and observe that Match stays up for two sectors when writing 525 words.
The controller continues to write a whole sector even though only a portion of a sector is
included in the word count. As explained for the previous group of waveforms the data to fill
the sector is a repetition of the last word written, and the final CRC check word will be cal-
culated on all data, not just words specified from memory.

Note that the CRC word for constant data will always be zero.

.5.3 Waveform data:
calibration setting = 5 ps/cm mode = wWrite
word count = 52 data word = 5252

Trigger on Match-SC DB B13

Load data DB A4-1

Write data DB D5-12 A PN

loose csedrens
bt

eecspeced

CRC DB D4-10

This group of waveforms is exactly the same as the previous group, except that the time base
is 5 us/cm to show the load pulse every 12 bits, the data output for the data word 5252, and
the CRC pulse train for that word.



.4 Waveform data:

calibration setting = 5 us/cm mode = read
word count = 52 data word = 5252

Trigger on Match«3T DB B13
Load word DB A3-13

4

N

+

Read data DB A3-15

eo epoossfesespoccqroce

w——pocedescopoc eoioe oy
. b} Sl

T PN F TR TN

Read last BD B-29 - el F e} - 4

Detect CRC E3-4

In the read mode data is received and strobed out of the shift register every 12 bits. At
the same time Read Last commands are sent to the derandomizer to store the 12-bit word.

.5 Waveform data:
calibration setting = .1 ms/cm mode = read
word count = 52 data word = 5252

Trigger Match-SC DB B13
Load word DB A3-13

}

+
1
T
!
T
4
T

IR PRI

HHHHHH

Read data DB A3-15

S TR AT FTRe

Read last DB B29

+

++

Detect CRC DB E3-4 £ S N N O

A
4
Ll

SUTH

This group of waveforms is exactly the same as the group in 9.5.4, except the time base is
changed to .1 ms/cm to see the entire read for 525 words. The read process continues to the
end of the sector even though only 524 words are transferred into memory.

.6 Waveform data, derandomizer read logic:
calibration setting = 50 us/cm mode = read
word count = 52 data word = 5252
Trigger 1 Drum BRK REQ BB B14 + + 4 4 F 4 4+ 4 4

40 Word BB B3

M FUUTE TS
T

Drum Data BB In BB B13

}

T

4

T

s

T

}

T
e ey N

The waveforms are of signals required to initiate a derandomizer read.



5.7 Waveform data, derandomizer write logic:

calibration setting = .2 ms/cm mode = write
52 data word = 5252

word count

Trigger 1 Drm BRK REQ BB B14 ot | oo

INHB Shut Down BB B6

IS FUETS PN YT
H

BB Out Drum Data BB B7

Drum Wait Sync BB B29 - . _—

The waveforms are signals required to initiate a derandomizer write.

NOTES: Due to the unsynchronized nature of read and write the internal waveforms become
blurred and difficult to record.

If the computer break response is slow (greater than 4.7 us) the input address can
get ahead of the output address causing data to be out by six words.

.6 FINAL CHECK

Load the Tatest diagnostic program to check all aspects of the drum logic.



10.

10.

1

2

TEST PROGRAM

TOGGLE THE FOLLOWING TEST PROGRAM

4000 CLA OSR
1 6521
2 CLA MLT
3 6554
4 BACK, TAD CA
5 DCA FILL
6 TAD WC
7 DCA TALLY
10 UP, CLA OSR
11 DCA I FILL
12 ISZ FILL
13 ISZ TALLY
14 JMP UP
15 6532
16 TAD CA
17 6552
20 TAD WTCOM
21 6542
22 TAD WC
23 6551
24 WAIT, 6667
25 6667
26 6667
27 6667
30 6667
31 6667
32 6667
33 ISZA
34 JMP WAIT
35 JMP BACK
36 CA,
37 WTCOM,
4040 WC,
41 A,
42 FILL,
43  TALLY

PROGRAM OPERATION

The test program will select an MTT from the switch register.
A long wait loop is used instead of waiting

7604
6521
7602
6554
1236
3242
1240
3243
7604
3642
2242
2243
5210
6532
1236
6552
1237
6542
1240
6551
6667
6667
6667
6667
6667
6667
6667
2241
5224
5200
6000
4000
7770
0000
0000
0000

written from the contents of the switch register.

for the flag.
from setting.
sensing I0T as shown below:

change address to
4024 6531
4025 Jmp BACK

4026 Jmp WAIT

contents

10. MTT LOGIC CHECK

/select MTT from SW

/Set FLD = 0

/Write contents of SW

/clear controller
/set up current address
/set up write command
/set up word count and
/start motion/6531

Jmp Back

Jmp Wait
/wait loop

5204

Eight word blocks will be

This enables cycling the control commands even though a fault prevents the flag
Once the flag is setting properly the wait loop is replaced with the flag



10.3

10.3.1

10.3.2

1. Toggle in the program instructions.

2. Load address 4000, set the Switch Register to the desired MTT (MTT 1 = 0010) and press
Clear, Continue.

3. The program will halt. Set the Switch Register to equal the desired data and press
Continue.

4. The program will write consecutive blocks taking the current contents off the switch
register as data.

NOTE: To read consecutive blocks change address 4037 to 2000.
The following waveforms are shown with cablibration settings and pertinent data.

Waveform data:

calibration setting = 1 us/cm

640 khz 0SC CB A5-5 N

511.57 khz 0SC CB A5-9

The oscillator waveforms are taken at the emitter follower output. The 511.57 khz oscillator
will remain constant because it dictates the interrupted gap. The other oscillator's fre-
quency will depend on the word density. The 640 khz oscillator is for 800 bpi.

Waveform data:

calibration setting = 5 ms/cm mode write

word count = 10, data word = 252

Trigger €532 CB BI18 T T
Read permit CB C3-5

Run CB B35 : i
Scaler CB B3-8 11 a 1T 11717

Read Permit illustrates a 16 ms start-up time. The blank period in the scaler output is the
time taken for data to be transferred to tape. The Run waveform shows the end of the stop
time.



10.3.3 Waveform data:

calibration setting.= 50 ps/cm mode = write
word count = 10, data word = 252
+ 4 4 4 4+ + 4+ +
Trigger Read Permit CB C3-§ el iy -----_—;—'%-_-_;_:j_-_-- --r--

Break request CB B39

WC Overflow flop CB F3-6 .
Write Data CB B33 I 14

These waveforms are triggered by read permit. The picture shows an eight word data block.

10.3.4 Waveform data:

calibration setting = 2 ms/cm mode = write
word count = 10, data word = 252
Trigger Write Data CB B33 4+ 4 4 4 4 4+ 4 4

Stop flop CB H4-9

FYRTE SETEE AT SN UL INUU 4PN L FUTWY FURTR YT
+ A

Motion CB B35 .
Read Clock CB H4-3 ;

R T T S

-+ + <+

This group of waveforms illustrate the shutdown sequence. The motion flop is reset about
13 ms after data is written onto tape. The read clocks shown are the Read after Write data.

10.3.5 Waveform data:

5 ms/cm mode = read
10g data word = 252

calibration setting
word count

4 4 4+ 4 2 4+ 4+ 4+ 4

Trigger on 6532 CB B18 r

-— ——tr e e o fom o e o

Read Permit CB C3-5

Read Sync CB H4-5 HAHHHHHHHHHHHHH Hﬁzn.
Break %equest CB B36

S Y R R S ST ST P
- s o 4+ 4+ 4+ <+

This group of waveforms illustrates the control timing for Read. The start-up time for read
is 8 ms.




10.3.6 Waveform data:

calibration setting = .1 ms/cm mode = wWrite
word count = 10 data word = 252
Trigger clock CRC DB F1-8 =] e == ] =

I e L E IS P ——t -

Strobe Data out DB B1-1

AR BASAS CAAAKE AL AL AL AR SEL LY o0

Strobe LRCC out DB B1-9

Strobe CRCC out DB G5-3 I

The waveforms shown are taken on the data pcb for a block of efght words and show the major
data and CRC gating signals.

10.3.7  Waveform data:

calibration setting = .1 ms/cm mode = read
word count = 10 data word = 252
Trigger read clock DB B4 F=F==F=1 Eo=E o
gt Y RSN FUCH FE., JRr 35 PPN I 35 QR R

Data in DB B16

Read Parity DB 62-12 SEHEEE ] ; BN
1 to BRK DB B-11 AP Sl Ay A SO S S Sl SR S

4
T
T
T
bl
T

'
.
.
.
)y
MALANT

These waveforms show the major gating signals during Read.

10.3.8 Waveform data:

calibration setting = 20 ps/cm

word count = .4
mode = write
data words = 6000 =0
6001 = 7
6002 = 70
6003 = 370
Test Program changes = 4011 = 7200



trigger CRC clock
DB C2-9

[ R PR TRl Bl

Data at (C2-9

08 (3-9 R H R
DB C3-10 44:*

DB (C3-7

DB C3-6 Y I . Jp PR S S PR
DB C4-9 1 +tTF T F T T T
DB C4-10

DB C4-7

DB C4-6 T T T T I TT1

The waveforms show the output

of the CRC generator flops as

the data 0, 7, 70, 370 is read
from memory.

bebbadebddabaldid bt ddebd bbb i T H
T

QU R NS

10:3.9 aneform data:

calibration setting = .1 ms/cm mode = read
word count = 10 data word = 252
Trigger Read Clock RC B22 r §
- L S . o L o S o o
LRCC detect RC H5-8 i |
CRCC detect RC H5-8 %—
Strobe CRCC RC A1-8 o o '-.'._._-..--l--_-..'. -

These waveforms show theJLRCC and CRCC detect signals when reading a block of eight data
words (0252).



10.3.10 Waveform data:

calibration setting = .1 ms/cm » mode =  read -~
word count = 4 data words = same as for write
test program change = 4037 — 2000
Trigger read clock
RC B32 T3 L 1 1 1
Data at I14-5 -]
14-9 T \BAaNRARLE RALASRARAL
H4-5
H4-9 T I
64-5 - - - -—- 3 L o L o o -
G4-9
F4-5
F4-9 .
E4-9 1T 3T 1] % + 4+ 1
These waveforms show the j?
hardware CRC calculation b h:r::%i“ bl
for the four data words
0, 7, 70, 370.
) .' - - - o + -+ -+
10.4 WRITE END OF FILE
Use the following program to test EOF \'f
* 2000 6532 6532
2001 TAD EOF 1207
2002 6542 6542
2003 6551 6551
2004 6531 6531
2005 Jmp BACK 5200
2006 Jdmp .-2 5204
EOF, 400 400

Trigger WEOF CB B8

Read Permit CB H1-6

1 to Stop CB E4-9 l i
]
Run CB A37 s I - L
20 ms/cm
10.5 FINAL CHECK
Load latest diagnostic program to automatically check Write, Read, EOF, and Status. .
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02
LINE PRINTER INTVERFACE
11214 Rev 03 Rack Location AlG

GENERAL

The Line Printer Interface is a Key-Edit Series 100 optional feature that permits a line printer
to be used with the system in an off-line mode, or for dumping data.

v

The fnterface will operate with both 80 and 132 column line printers using any six, seven, or
efght bit code set. Specifically, the printers are:

Centronfcs, Model 101—-132 column 60/150 lines per minute
Data Products, Models 2310 and 2410-80 and 132 column 300 lines per minute

The interface consists of one pcb (11214) and a cable (11252) of 50 ft maximum length. Operating
power is supplied by the 5 vdc logic rack supply.

A loop on the pcb indicates to the CPU that a printer interface pcb is installed in the logic
rack.

10T INSTRUCTIONS

6774 Skip On Serial Printer Interrupt.

1f the serial printer is causing {n interrupt to the CPU the program counter {is incremented
by one so that.the next sequential instruction is skipped.

6761 Read Serial Printer Status.

The accumulator is cleared and the serial printer status word is read. The following
bits are a binary one when the stated condition is true:

AC 00 Demand

AC 01 On Line

AC 02 Illegal Command

AC 03] - Centronics.SeriaJ Printer Installed
AC 04

AC 00 Demand is a signal from the serial printer.indicating that it is ready to accept
data. It goes false when a character is received, and goes true again when it {s
ready to accept another character. Demand will always be false if the printer is not

on-line.

‘ AC 01 On Line is a signal from the serial printer indicating that it is ready to print,
i.e., the motor is up to speed, paper is not out, and the printer has been selected
(switched on-1line).

NOTE: the signal has been inverted so ‘that On Line appears in the status word.

AC 02 Illegal Command is a signal that is true if the Illegal command flip-flop is set.
This will occur if 10T 6751, Load Serial Printer Data, is issued when Demand is false,
f.e.: :

’ Illegal Command = 10T 6751 « (Demand)

No data is sent in this condition.

It is possible that the bad status causing the Illegal command flip-flop to be set could
clear ftself in the time between the issuing of IOT 6791 and the checking of the status
word. The Illegal command flip-flop is cleared by 107 6764 General Serial Printer
Reset, or by B Run when the CPU is stopped.

02-1




AC 03, AC 04 Centronfcs Serial Printer Installed are bits which indicate that a Cen-
tronics serial printer interface pcb {is installed and a cable {s attached.

6771 Load Serfal Printer Interrupt Mask. - .

This command loads the interrupt mask flip-flops and clears the accumulator. If the mask

bit §fs a binary one an interrupt will be generated when the named. condition is true. The

flip-flops are cleared by 10T 6764, General Serial Printer Reset, or by B Run when the CPU
{s stopped. The finterrupt mask bfits are defined as follows:

AC 00 enable Demand {interrupt

AC 01 enable On Line interrupt

AC 02 enable Illegal Command interrupt
AC 03 enable Printer Installed interrupt

NOTE: If mask bit AC 01 is a binary one an interrupt will be generated when the printer is
off-1ine, i.e., On Line is true.

6764 General Serial Printer Reset.

This .command will clear a}l interrupt mask flip-flops (thus all interrupts are cleared),
data registers, and the 11legal command flip-flop.

6751 Load Serial Printer Data.

This command loads the serial printér Data Register from AC 05 through AC 11, sends a data
strobe to the printer, and clears the accumulator. -

AC 05 1D7 - -
AC 06 106 : Seven-bit Centronics Serial Printer
AC 07 1D5 Code (See Table)
AC 08 104 4

: AC 09  1D3 ID7 most significant
AC 10 102 ID1 least significant
AC 11 IDI J

BEL 007

e 100
LF 012 A 101
v1 013 B 102
FF 014 C 103
CR - 015 D 104
S0 016 E 105
Space 040 F 106
H 041 G 107
. 042 H 110
f 043 1 m
$ 044 J 112 5
X 045 K 113
& 046 L 114
' 047 M 115
( 050 N 116
) 051 . 0 117
* 052 P 120 NOTE: The codes are represented
: ggg g }g; in terms of octal numbers
- 055 S 123 and are a modified form
. 056 T 124
/ 057 v 125 of ASCII.
0 060 O | 126
1 061 W 127
2 062 X 130
3 063 Y 131
4 064 z 132
5 065 C 133
6 066 . \ 134
7 067 ] 135
8 070 A 136
9 071 DEL 177
H 072 }
H 073
< 074
= 075
> 076
? 077




CONTROLLER DETAILS
. The controller logic strobes code data from the CPU buffered accumulator to the line printer
fnput buffer in parallel, one character at a time.

The interface contains five basic sectfons:

10T Decoder Interrupt Enable Regfister Data Register
Status OQutputs I1legal Flop

The {1lustrations contained at the end of this options section provide the Interface Flow Dia-
gram, Write Sequence Diagram, Relative Timing, and the Logic Diagram.

10T Decoder

The 10T Decoder decodes both posftive and negative pulses from the CPU to produce IOT fnstruc-
tions 6751 to 6774.

Three I0P levels and several BMB outputs are generated by the CPU du;ing the extended fetch
cycle. The BMBs are appl%ed to connector pin group B31 to B29 (left side) and decoded by NAND gates
D5-6, D5-8, C5-6, and C5-8. I0Ps 1, 2, and 4 are applied to connector pins B36, B37, and B38 respec-
tively, and are gated through NAND gate group B3-8 to B5-11 with the BMB levels. The gate outputs are
inverted or applied directly to connector pin group A34 to B35 as I0Ts 6774 to 6751. A

10T First and Second Digits — A1l 10T commands are prefixed with the numeral 6, therefore the
remaining three digits must be decoded. When BABs 03, 04, and 05 are-simultaneously high NAND gate
D5-6 is enabled. Its low output is inverted and applied as a high level, Decode 7, to C5-8 pin 9,
C5-6 pin 5, and D5-8 pin 9. Thus the first two digits of the IOT are now 67.

10T Third Digit — The Decode 7 level, BMB 07 (0), BMB 08 (1), and BMB 06 (1).on pin 10 cause
NAKD gate D5-8 output to go lTow. The inverted output at D4-8 decodes the numeral 75. Similarly KAND
gates C5-6 and C5-8 are enabled to decode numerals 76 and 77 respectively. Thus the 10T are now de-
coded to 675, 676, or 677.

10T Fourth Digit — D4-8 output provides one input to the two-input NAND gates B5-11, B5-8, and
B5-3. The other gate inputs are derived from 10P 1, I0OP 2, and IOP 4 respectively. Thus the decoded
output of B5-11 is 6751, B5-8 is 6752, and B5-3 is 6754. The other six I0Ts are similarly decoded.

A1l the I10Ts appear as a logical 1 state at the outputs of inverters A5 to C4.

10Ts 6751, 6761, and 6771 are inverted and applied to connector pin B10 as a CLR ACC signal.

Interrupt Enable RegiSier' _ .
This register comprises four D-flops (F5 and E5). Four conditions of the line printer are mon-
itored by this register: ) '
Demand (BAC 00)
n Line (BAC 01) . ~
Illegal Command (BAC 02)
Printer Installed (BAC 03)

02-3



Interrupt Enable Bits.

If the Demand enable bit is present at connector pin B18, 10T 6771 will set the register flop
F5-5. Consequently NAND gate G4-3 is enabled when Demand is true, causfng H4-6 to go true. The high
level output is inverted at E4-13 to produce an Tnterrupt level at connector pin B15. It is also gated
through open collector DTL NAND gate G5-3 with IOT 6774, to create a Skip level at connector pin B16.
The other three interrupt enable bits are strobed and gated similarly. The Interrupt Enable Register
and the Illegal Flop are reset by B Run (0), or 10T 6764, via B3-11 and power inverter D3-6.

Interrupt Levels.

The Demand interrupt indicates that the printer {s ready to accept another character. It goes
low when data is received, and goes high when ready to accept more data.

The On Line interrupt indicates that the line printer is not ready to print, {.e., the motor is
not up to speed, or there is not sufficient paper loaded.

An Illegal Command interrupt is generated {f 10T 6751 is issued when either tﬁe On Line signal
is high or the Demand signal is not high.

.

Status Outputs

Four status bits are provided as inputs to the CPU accumulator input buffer. All of the signals
are unbuffered with the exception of AC 02, Il1legal Command, as explained previously. They are:

AC 00 Demand

AC 01 On Line

AC 02 111egal Command
AC 03 Printer Installed

The status outputs originate from five open-collector DTL NAND gates formed by G5 and H5,

B Run (0) or IOT 6764 acts as a general reset and clear for the Il1legal Flop and Data and Inter-
rupt Enable Registers, '

Installed Loop.

A status bit, AC 03, appears at connector pin B8 and provides an indication on the PDP-8 console
when a Line Printer Interface pcb is properly installed and the cable connected. When these four in-
terrupt enable levels are present in their high state the four D-flops are set high at F5-5, F5-9, E5-5,
and E5-9. These levels are connected to the four G4 NAND gates‘td provide an Interrupt level at con-
nector pin B15.

I1legal Flop. )
. The On Line signal is a combinatioh of Select ahd Paper Empty from the printer. Select is a
push button on the printer which is depressed to place the printer on-line; Paper Empty goes true when
the sensor detects that paper has run out. Thus 6n-L1ne = PE-SLCT

Select is received via connector pin V (top centre) by the Schmitt trigger receiver. R2 and C6
are line terminators. CR1 provices a higher threshold voltage at the input and R15 varies the output
hysteresis. This output is applied to the iant of NAND gate E2-11. Paper Empty, which is normally
false, is received at connector pin X in the same manner as SLCT, inverted by E2-8, and fed to the other

{nput of -E2-11.



The DEMAND signal consists primarily of On Line and ACKNOWLEDGE, which is a 4 ms pulse showing
that the printer has received data and is ready for more. The trailing edge of the pulse will set
flop-F4-9, thus conditioning gate E2-3 pin 1. The On Line signal from E2-11 is inverted by E2-6 and
enables E2-3 at pin 2. Thus DEMAND = On Line + ACKN

. When jumper W2 is wired to C (bgttom right) the output of E2-11 1s inverted by H2-4 to condition
HY-6. The output of £2-3 is applied through jumper W1 to enable H1-6, whose output will be low when
the printer {s ready to accept a character in its buffer. This output is connected to NAND gate H1-8
pin 9; 10T 6751 is connected to pin 10. Therefore if either the Demand or On:Line signal is not pre-
sent when 10T 6751 strobes the gate, H1-8 is enabled low. This level appears at IOR gate Hl1-11. Pin 12
will go low only in the case of a detected parity error (which is an unused feature on this pcb). There-
fore the lllegal Flop is set at F4-5, and in turn enables NAND gate G4-6, ultimately producing an {nter-
rupt to the CPU. Both the Demand and On-Line must be present before a character can be strobed into
the printer.

Where a Data Products printer is installed the signals On Line and Demand are used; the jumpers
W1 and W2 are wired accordingly. The signals are inverted by Q1 and Q2 and applied to H1-6, which
functions as previously described. .

.

Data-Register

The Data Register comprises two quad-latch D-flops E3 and 63 (upper right). Input data from
BAC 04 to BAC 11 is strobed into the register on the ledding edge of 10T 6751. 10T 6751 is also delayed
60 ns by cascaded DTL inverters D1-2 and D1-4 before being gated, with the On-Line signal, through
H4-8. The Data Strobe is generated on the trailing edge of IOT 6751 to ensure that the data is present
at .the printer before it is strobed into the line printer buffer. The strobe is generated when pin 12
of the one-shot, D2, goes high after its low excursion, resulting in a 1 us pulse.

«

CHECKOUT PROCEDURE

Maintenance of the line printers should be conducted according to the instructions in the rele-

vant manual.

The interface can be checked by the program listed overleaf; refer to Figure 02-3.

11018 - CABLE, DATA PRODUCTS LINE PRINTER 11252-CABLE, CENTRONICS LINE PRINTER
FRON T0 FUNCTION FROM 10 FUNCTION

11214 ‘ : - o . h214-s CONN J1- 1 Data Strobe
(or 10495) -A CONN J1-E Demand W 10 ACKN

B y On Line X 12 Paper Empty

S ] Data Strobe Y 13 SLeT

T u Clear 6752 K 2 Data 1 (ID1)

u t Latch 6754 J 3 Data 2

L p Paper Instruction H 4 Data 3

K B 101 F 5 Data 4

J F 102 E 6 Data §

H L 103 . D 7 Data 6

F R 1D4 c 8 Data 7

E v 105 L. 9 Data 8

D z 106 ’

C n 107 P 11214-Y Printer Instal-

. . N -y led Loop
N . 10495-p Printer Installed
Loop




IRSTALLATION PROCEDURE

NOTE:

Plug the fnterface pcb into logic rack location Al6.

Connect the interface cable from the pcb, through the bottom of the cabinet, to the line

printer.

Plug the printer power cord into a 117 vac (or 220/240 vac) outlet,

Power up the printer

Run the test program

Wwhen the printer is in operation do not de-select until printing is complete
and print head has returned to its normal rest position.

Should de-selection take place while a 132 character line is being completed.
the printer may continue to print out the last character. Should this occur,
turn the printer ac switch off, and on agafin.

1900

1001
1002
1003
1604
1995
1006
1007
1810
1811
1012
1613
1214

(414
nNs1
52

1040

1041
1042
1043
1844
1045
1046
1647
1059
1051
1052
1053

1160
1101
1192
1103
1104
11085
1106
1107
1110
-t
1112

8053
A5 4
80855

6764

7330
6171
7300
1050
3051
A200
4240
2051
5206
1052
4240
5200

1660
0000
no12

(4
6751
67174
5242
7390
6761
n253
7450
5640
1402
S200
1200

[ 1dels]
2053
1053
1854
7630
5310
1053
5700
1055
3ns3
5306

7040
7646
8040

CHECKOUT PROGRAM LISTING
DATA PRODUCTS AND CENTRONICS PRINTERS

START, RESET ALL
SET ACO
ENABLE INTERRUPT

TAD MAX
DCA COUNT

JMS DATA /GET A CHARACTER
JMS PRINT 7STROBE TO PRINTER
1SZ COUNT /NEXT COLUMN

TAD LINE FEED /8% COL. DONE,DO LINEAFEEb
JMS PRINT /STROBE TO PRINTER

mMax (80) (Inseft 7574 for 132 column)
COUNT ’

LINE FEED (Insert 0015 for Centronics - Carriage Return)

/PRINT ROUTINE

OUTPUT DATA
FLAG SET?
NO,» JMP o~}
YES
CHECK STATUS
AND MASK
SKIP 1F ANY ERRORS
NO STATUS ERRORLEXIT
STATUS ERRORLKLT
JMP START
MASK

/DATA ROUTINE

~

INCREMENT CURRENT CHAR

1S IT > MAX CHAR ?
YES,RESET CURRENT CHAR .
NO,GET IT :

GET RESET VALUE
SET CURRENT CHAR

CURRENT CHAR
MAX CHAR
RESET VALUE
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1.0

2.0

CrBNTRINC
APPENDIX D

PARALLEL INTERFACE SPECIFICATIONS

SYSTEM DESIGN SPECIFICATIONS

SCOPE

This specification covers interconnection requirements between Centronics Mode! 101
Line Printer and various processors. :

SIGNAL LINE DESCRIPTION

Signals to Line Printer

Name Description
DATA 1 Printer information levels, when positive represent bi-
DATA 2 nary ones, which form a character being transmitted to
DATA 3 the Line Printer Information register, provided DATA 6
DATA 4 or DATA 7 is positive. |f DATA 6 and DATA 7 are at
DATA 5 | ground level, then the code being transmitted, represents
DATA 6 a functional operation to the Printer. DATA N must be
DATA 7 stable, 0.5 usec, prior to the leading edge of DSTB and
DATA 8 must remain stable, 0.5 usec, after the lagging edge of

DSTB. DATA 8 is terminated in the Model 101, but is
used as a control bit in the Model 101A.

The first character transferred from the processor to the printer, will be the “most
significant digit’’ (MSD) and shall be printed in the left-most column. Printer utilizes
USASCII Transmission Code.

Name Description

DSTB DATA STROBE, a 0.5 usec pulse (min) used to clock
the data from the processor to the printer logic.

Signals from Line Printer
ACKNLG Acknowledge, a 4 usec pulse used to indicate the com-
pletion of the input of a character into memory or the

end of a functional operation.

BUSY BUSY, a level indicating to the processor that the
printer is performing an operation.



3.0

4.0

PE A level that is True when the printer is out of paper.

SLCT A level that is True when the printer is selected.

SS A level that is True when the Hardware Alarm is
tripped.

OSCXT ‘ A 100 KHz (nominal) internal clock.

PRIME A False pulse causes the printer to be primed.
(101A ONLY).

FAULT A False level that indicates a Paper Empty, Hardware
Alarm, Light Detection, or an unselected condition
(101A ONLY).

LIGHT DETECTION A True level that indicates the video lamp is
inoperative (101A ONLY).

CABLE

The Centronics Model 101 Printer will be supplied with-an Amphenol 57 series, 36 pin
connector.

SIGNAL LINE CHARACTERISTICS
Definitions
Logical TRUE

A positive signal is defined as a Logical TRUE or a Logical one. A signal is positive if it
is in the range of +2.4 volts to +5.0 volts.

A ground signal is defined as a Logical FALSE or a Logical zero. A signal is negative if
it is in the range of +0.4 volt to 0.0 volt.

Level

A signal which is present for two or more clock times or whose pulse width is not critical
is defined as a level, for example DATA N TRANSMISSION LINES.

D-2



Pulse

A signal whose width is critical is defined as a pulse and the width is specified, for
example DATA STROBE PULSE. Pulse width is measured at the +2.4 volt for a true
condition and +0.4 volt for a false condition.

Delay Time

Delay time is defined as the relationship between the specified signal at the receiving end
of a cable and a reference signal in the receiving unit. 1t is measured at the +2.4 volt
point for a Logical one and +0.4 volt for a false condition.

Switching Time
Switching time is defined as the rise or fall of a signal -- whichever is greater. It is specified
between +0.4 volt and +2.4 volts. Unless specified otherwise in the following table, maxi-

mum switching time for signals is 0.2 usec for input or 0.2 usec for output.

Current Requirements

When a signal to the line printer is positive, the line printer input circuit requires no more
than 0.320 ma at +2.4 volts. When a signal from the line printer is positive the driving
circuit is capable of supplying a maximum current of 0.320 ma at +2.4 volts.

When a signal to the line printer is negative, the current required by the printer input
circuits is 12 ma, current flow being positive to negative.

LINE TERMINATION
A line is terminated in the Line Printer by a 1000 Ohm resistor to +5.0 volt supply.

TIME RELATIONSHIP

The timing diagram enclosed shows the time relationship of the specified signals to and
from the printer.



5.0 SIGNAL LINE CHARACTERISTICS TABLE

1.0

SIGNALS TO PRINTER
Max.
Printer . . Max. Current
N Connector Mm.'Slgnal Switch From
ame Pin No. Width Time Processor
Return No. ( psec) (usec) | At Positive
Signal
DATA 1 Sig. 2 Ret. 20 1.5 0.2 0.320
DATA 2 Sig. 3 Ret. 21 1.5 0.2 0.320
DATA 3 Sig. 4 Ret. 22 1.5 0.2 0.320
DATA 4 Sig. 5 Ret. 23 1.5 0.2 0.320
DATAS Sig. 6 Ret. 24 15 0.2 0320
DATA6 | Sig. 7 Ret.25 1.5 0.2 0.320
DATA 7 Sig. 8 Ret. 26 1.5 0.2 0.320
DATA 8 Sig. 9 Ret. 27 1.5 0.2 0.320
DSTB Sig. 1 Ret. 19 0.5 0.2 0.320
SIGNALS FROM PRINTER
ACKNLG Sig. 10 Ret. 28 4 0.2 0.320
BUSY Sig. 11 Ret. 29 | Depends on function 0.2 0.320
being performed.
(Ref. Figs. 1, 2, and 3.)

PRIMARY POWER

The printer shall be independently connected to the primary power source and shall
contain conversion, regulation, and sequencing equipment required for correct
performance.

GROUNDING
Equipment Ground

The green wire (building ground) of the power cable for the printer shall be securely
fastened to the frame. The white wire (neutral A.C.) shall not be grounded to the frame.

D.C. Ground

The shield wire of the interconnecting line, twisted pair shall be grounded to the D.C.
ground. This connection shall be made as close as practical to the signal source and load.

D-4
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LINES PER MINUTE .
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CHARACTERS PER LINE

Figure D-7 CHARACTERS PER LINE versus LINES PER MINUTE
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PARALLEL INPUT

Pins Ground
Data 1 2 20
2 3 21
3 4 22
4 5 23
5 6 24
6 7 25
8 9 27
Ground 16 Stobe 119
Acknlg 10 28
Busy 11 29
. PIN SIGNAL PIN SIGNAL
1 DATA STROBE 19 TWISTED PAIR GND
2 DATA 1 20 TWISTED PAIR GND
3 DATA 2 21 TWISTED PAIR GND
4 DATA 3 22 TWISTED PAIR GND
5 DATA 4 23 TWISTED PAIR GND
6 DATA 5 24 TWISTED PAIR GND
7 DATA 6 25 TWISTED PAIR GND
8 DATA7 26 TWISTED PAIR GND
9  DATAS8 27 TWISTED PAIR GND
*10 ACKNLG 28 TWISTED PAIR GND
11 BUSY 29 TWISTED PAIR GND
' 12 PE 30 PRIME RET (101A ONLY)
t 13 SLCT 31 PRIME (101A ONLY)
14 SS 32 FAULT (101A ONLY)
15 OSCXT 33 LIGHT DETECTION
116 OV (101A ONLY)
17  CHASSIS GND 34
18 5V 35
36
19 36
0000000000000 0000O0
000000000000 0O0O0O00O0
1 18

Figure D-8 ELECTRICAL CONNECTOR
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REAL TIME CLOCK - 10349 Rev 0
Rack Location Al4

GENERAL

The Real Time Clock is a Key-Edit optional feature that provides the system time information.
It contains a 24-bit asynchronous binary counter which is incremented once a second: it has a maximum
time of 2°° seconds, or nearly 200 days. The circuitry is contained on one pcb.

The time is read into the accumulator in two 12-bit words. The clock can be reset to zero at

any time.

IOT INSTRUCTIONS

6141 Reset clock to zero

6142 Clear accumulator and read least significant byte.
AC 11 is least significant byte.

6144 Clear accumulator and read most significant byte.
AC 00 is most significant byte.
CONTROLLER DETAILS

Clock Generation and Counting

Refer to D10349L; the circuit consists of:

1 Clock Generation - b2, C2, B2, F2

2. I0T Decoding - I5, G2

3. Counter Register - B3, C3, D3, E3, F3, G3
4 Accumulator Gating - B5, C5, D5, E5, F5, G5

Two 6.3 vrms 50/60 hz signals 180° out of phase are applied to connector pins A39 and B36 from
the line voltage monitor in the logic rack.

Zener diodes CR2 1imit the input voltages to +3.9v and -0.6v to protect the logic components;
the 470 ohm resistors, R2, 1imit the current.

The R-S flip-flop D2-8, D2-11 forms a wave-shaping circuit for the out of phase ac input; the
circuit is highly immune to noise and line transients. Resistors R1 feed back the output of the flip-
flop to the input gates — D2-3 and D2-6 — so that the circuit acts like a Schmitt Trigger. The sili-
con diodes, CR1, provide a hysteresis of approximately 0.6 volts.

The 4-bit universal counter, C2, can be wired by jumpers to divide either by 10 for 50 hz, or
by 12 for 60 hz line frequency. For either frequency C2-9 will provide a 5 hz square wave signal.
This output is divided by 5 at counter B2 to provide a 1 hz signal at B2-9 which is inverted and ap-
plied to R-S flip-flop F2-11, F2-9. F2-12 is normally high and permits the 1 hz signal to pass through
to B3-14 of the Counter Register. The register is arranged in a binary counting sequence so that each
circuit divides by 2% or 161,. When the clock inputs to the circuits, pins 14, go low the output sig-
nals change state.

Data Transfer

The count, or time, stored in the register is gated into the accumulator in two words via the
open collector NAND gates, B5 to G5. The least significant word, bits 2° to 2'! from circuits B3, C3,
and D3, is gated by IOT 6142, IOP 2, at connector pin A5. The most significant word, bits 2'2 to 223
from circuits E3, F3, and G3, is gated by IOT 6414, IOP4, at connector pin A3.
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IOR gate F2-6 output will go high during either IOT pulse and permit pin 11 of the F2-8, F2-11
flip-flop to go high if the clock line should change state. Since the register counters change state
on the negative slope of the clock, at pins 14, they do not change state during the pulse.

The ACC Clear signal at connector pin B17 (top left) is held low during the I0T pulse time from
F2-6 and inverter H2-4. This state causes the data to be jam-transferred into the accumulator.

10T 6141 at connector pin A7 will reset the register B3 to G3, and the clock, B2 and C2.

10349-2



CHECKOUT PROCEDURE

It is impractical to check all possible output times up to 200 days, so the following steps 1
to 7 will check the least significant bits and the generation circuitry and steps 8 to 14 will check
the remaining possible times or codes. The latter check will require a temporary jumper on the logic
rack back wiring.

1. Use the binary loader to load the checkout tape (CCL P/N 1080-914-15) into any field.

2. Ensure pcb 10349 is secure in slot Al4.

3. Load address 4050 (of proper field) and start.
The accumulator should display the time, with the count increasing at one second intervals.
If the accumulator is not changing check all the inputs; connector pins B36, B39, etc.

If the accumulator is changing, halt the CPU, 1oad address 4100, and start.

N N

The accumulator should display changes at one second intervals.

If the CPU halts at location 4125 the clock is probably wired for 60 hz operation in a
50 hz system. If it halts at 4132 it is probably wired for 50 hz in a 60 hz system.

NOTE: The following tests will fail if the 8/1 CPU cycle time is not between 1.60 and 1.62 us.
The 8/E CPU is not affected; a change to the program caters to the timing difference.

8. Connect a temporary jumper between logic rack locations Al4 pin B40 and B23 pin 26. This
permits the clock to be advanced by IOT 6501.

9. Disconnect the line voltage monitor 117 vac line (by placing tape over the pcb connector
pins A39 and B36).

10. Load address 4000 and start. The CPU should loop for about 3 minutes.

11. If the CPU halts at either 4012 or 4020 there is an error in the least significant word.
Location 4040 contains the number that the time should have been.

12. If the CPU halts at 4032 there is an error in the most significant word (bit). Location
4040 contains the number that the time should have been.

13. If the CPU halts at 4035 the clock is functioning correctly.

14. Remove temporary jumper and restore 117 vac to line voltage monitor at end of test.
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4000
4901
4052
4293
40604
4205
4306
4807
2510
4911
4012
4913
a4p14a
A915
4016
4417
2620
421
4622
4023
45324
4325
4026
4827
4030
4031
4332
4933
4334
4335
4536
4337

4050
4051
4052

4100
4141
4102
4153
4104
4105
4186
4107
4110
4111
4112
4113
4114
4115
4116
4117
4120
4121
4122
4123
24124
4125
4126
4127
4130
24131

4132
4133
4134
4135
4136
4137
4140

4141

4142
4143
Q4144
4145
4146
arat

4150

4151

4152

4153
24154

4155
4156
4157
4160

7908
7201

3236
3237
6141

6521

6142
7041

1236
7440
7402
2236
5205
6501

6142
7440
7402
2236
5226
6501

2237
5223
6144
7341

1236
7449
1402
2236
5223
7402
60606
[aJejelc)

6141
6142
5251

7691
3352
Glal
7200
4336
7200
1357
3369
6la2
7041
1352
7450
5326
7260
1356
3353
6142
2353
5321
2360
5310
7492
1369
7941
1357
T450
74c2
2352
5333
7402
6850
1365
33 .-
72006
1356
3353
6142
2353
5345
2354
5341
5736
[e1a1o]d]
[41001¢]
nENO
7645
3751
7753
[ofujolo]

* 4000
START.

As

B,

CHX2,

TIME,
COUNT.»
/

/

/

* 4050
START3.

/

/
w4100
START2,

CYCLE,

Fs

TIMESS

DELAY 1,

C»

EXPTM.,
CNTR>»
ST2s
TA2,
TA3,»
TA4,
ST3»

REAL TINME CLOCKX CHECX OUT PROGRAM
NOP CCL STOCK NO 1080-914-15
CLA 1AC
DCA TIME
DCA COUNT
6141 / RESET CLOCK
6531 / ADVANCE CLOCK
6142 / READ LSY
cia / NEGATE
TAD TIME. / COMPARE TO TIME
SzA
HLT / ERROR LSV
I1SZ TIME. / 0K
JMP A / ADVANCE
6501
6142
SZA / CHECK LSW = 0
HLT / ERROR LSW
I1SZ TIME.
JMP CHK2
6501 / ADVANCE CLOCK
IsZ COUNT /7 2xxle
JMP B
6144
Cia
TAD TIME
SZA
HLT / ERROR MSW
I15Z TIME
JMP B
HLT / OK
0609
2000
6141 / RESET CLOCK
6142 / READ LSV
JMP .-1 / CHECK LOOP TO SEE
IF CLOCK IS COUNTING
IAaC
DCA EXPTM / EXPECTED TIME
6141
CLA
JiS DELAY L / 903 MSEC
cLAa
TAD TA4 / 20 DEC = 24 0OCT
DCA ST3 /7 7753
6142 / READ LSW
CIA / NEGATE
TAD EXPTM
sNA / OK ?
JMP TIMES / YES
CLA / NO
TAD TA3 /7  T777 - 4255
DCA CNTR / = 3522
6142 / READ LSY
15Z CNTR / (3.22 + 1.61)2078 » DEC
JHP -1 7/ 16 MSEC
I1SZ ST3
JiP F
HLT / CLOCKX TOO SLOW
TAD ST3
cia
TAD TA4
SNA / CLOCK TOO FAST ?
HLT / YES
I1SZ EXPTM / NO
JMP CYCLE
HLT / RTC OF
0000 / 900 MSEC
TAD TA2 / 90 DEC = 132 OCT
DcA SsT2 / 7645
cLa
TAD TA3 / 2076 DEC = 4026 OCT
DCA CNTR / 3751
6142 / READ L5SUW
I1SZ CNTR / (3.0 + 1.5)2222 , DEC
JMP -1 / = 16 MSEC
I1SZ ST2 / X908 DEC
JMP C / = 9088 MSEC
JMP 1 DELAY1 ’
0008
2353510}
o000
7645 7636
3751 3470 for 8/E
7753 7747
2600



| 2 3 4 5
| ' 7430
(10391-1,32) ,26) ,24) ,22) ,20) ,18) 16 ,8) 6) (10391-1,4)
TEST H 858
POINT | ACC CLEAR  AC Ii AC 10 AC 09 AC 08 ac o7 AC 06 AC 02 Ac Ol AC 00
1 ™ G 846 7493 858
840 a7 830 B31 828 829 B26 827 B23 820 .
F 7400 | 7493 858
oz o]ln ofs @lo &3 @] 6ls ©lo &3 @1 s @0 s ®lo @3 @ln E 7440 | 7493 858
L] L] L) L) L) L) . L) L) L) o L) . L) )
0 7400 | 7493 858
ACC 85 B85 85 BS cs cs cs c5 D5 05 D5 D5 F5 G5 G5
GATING — _ i - — — r— — c 4023 | 7493 858 -
[ fere] |3 s] le of [82] 12| |3 6 9| |8 2f 12 8] |6 9of |8 69 [8 2] [ 2] |13
] 4023 | 7493 858
A
4 83
@ [———————————> BMB 3(0) (1039/-4,10)
H2
Te o R - 5 - - - ————8% 5 BuB 4(0) (10391-4,14)
2 2 2 2 2 2 L 2 85
————> BMB 5 () (1039i-4,20)
2y 19 8 [l 8 f 121t]9 8 It 2119 8 [ 12{1}{9 8 " 1201 9 8 Hi
[] [1] [] ——2€ 5 amB 60 (10391-4,24)
ot | @2 | o3| aa 03 | o4 Ql | @2 | o3 [ o4 Q [ ez | @3 | a4 Gt loz a3 as o Taz Tos [aa o
14] ¢ a3 L4l ¢ 03 14lc £3 c F3 14f¢ 63 vee ——> BMB 7(0) (10391-4,26)
R R R
L 8 R R 5 R R R R 88 5 BMs 8(0) (10391-4,30)
3 [2 3 2 3 2 3 2 3 IE 3 T ufiz]efsfafs]2]
R COUNTER REGISTER s vee 15
LsB ['H:) 2% s .
1 13
E2 2 10T 14
5 ® |10 & 9,10]12,13 o\/ %2  DpECODING
@:'“2 £2 "
4 879 1,2[4,5 10
R p————————> 10P | RESET (10391-5,28)
Ri 2 4 9 CLOCK
470 4
cLock IN41SI 6:@: As 107 8142
o f——————> I0P 2 LSB (10391-5,30)
GENERATION 5
3 2
G2 10T 6144
7 .9V
IN4730 (3.9V) A - 0P 4 MSB (10391-5,32)
IN4730 (3.9V)
A”% L1 (AC 2)
50/60 HZ J3 POWER PLUG
R2 836
AN\ > L2 (ACI)
INGI5! 4700 s
RACK LOCATION Al4
DIOIB2A ] - R.80YD
used on drawn
unless specified CONSOLIDATED COMPUTER REAL TIME CLOCK
oo 2168 | i Pl SERVICES LIMITED
. |moterial |
o+ 3008 TORONTO-OTTAWA tithe
3 | o 7e IWARTZ| WB O eny Y% - I \
rov description date by | opprvd angles = 20°30 finish __ finol apprvl sheot | gt | D ‘O 349 L
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Replace Title Page with Revision 2 Title Page attached.
SECTION 2

Logic Drawings

D10295L, bottom right - amend Revision box (@) to read B.

D10300L - insert Revision B, attached, immediately after Revision Al
in the manual.

D10362L - remove Revision D, pages 1 and 2, and replace with Revision E,
pages 1 and 2, attached.

D10482L, bottom right - amend Revision box () to read A.

D11075L, bottom right - amend Revision box (A) to read B.

SECTION 3

Page 3-9, "Write Data", para 5, line 3 - amend the sentence to read

"The trailing edge of pulse 11 conditions counter J4-5
pin 635 I5-3 goes true to I5-6 and I3-11 goes true to
12-6 to condition the register in a load mode." ~//

Page 3-11, "READ DATA", para 6, 2.a - amend to read

"increment the counter via connector pin 6, I11-4, 11-6,
F2-8, A2-3, A2-13, G4-8, and G3-8."

Page 3-11, "READ DATA", para 6, 2.b - amend to read

"issue clocks to the Shift Register via F2-8, A2-3, A2-13,
and G2-8, pins 9 and 10..."



SECTION 3
Logic Drawings
D10282L, bottom right - amend Revision box (B) to read C.

D10284L - remove Revision A and/replace with Revision D, attached.

I"MM.‘ - e *—-MQ,\\“‘MNMNV
SECTION 5 /
Remove page 5-21 and replace with Revision 2 page ‘ 1, attached.

Logic Jrawings

D10246L, bottom right - amend Revision box. (D) to read E. /
D10285L - remove Revision C and replace with Revision G, attached.
D10298L - remove Revision @ and replace wfth Revision B, attached.
D10366L, bottom right - amend Revision box (@1) to read B. //
D10368L - remove Revision f and replace with Revision C, attached.

D10442L - remove and replace with B10442L, Revision G, attached.



SECTION 6

Replace Contents Page with Revision 2 Contents Page, attached. ~
Logic Drawings

D11155B - remove Revision P2 and replace with Revision B attached.

R

D11089S, bottom right - amend Revision box (P4) to read A.

LV

D11240S, bottom right - amend Revision box (@) to read A.

;
P

D11197B - remove Revision P2 and replace with Revision A attached. \

B11061S, bottom right - amend Revision box (#1) to read A. /

B11034S, bottom right - amend Revision box (f1) to read A. v/

D10363S - remove Revision E and replace with Revision F attached.

D10283S, bottom right - amend Revision box (A) to read B.

D10185S, bottom right - amend Revision box (C) to read D.

SECTION 7
Logic Drawings

D11046I, bottom right - amend Figure No. (7-2) to read 7-3;
amend Revision box (#2) to read C. /

B11154X - remove Revision @1 and replace with Revision A attached. /



SECTION 8

Replace Contents Page with Revision 2 Contents Page attached.

Integrated Circuit Pin Numbering -1, box MC 858 - add at bottom
of box the following statement: 7
"OFTEN USED WITH SEPARATE GND'.

Integrated Circuit Pin Numbering -1, box DM 1584 or MC 8820 - amend
title of box to read o
‘MC 1584 or DM 8820'.

Integrated Circuit Pin Numbering -4, box MC 7493 - amend statement

at bottom of box to read S
"RESET IS HELD AT O FOR SHIFTING: AT 1 TO RESET COUNTER ....'

Integrated Circuit Pin Numbering -6, box MC 8602, 0/S1 - delete the ,
bar over the upper Q, and add a bar over the lower Q. v

Integrated Circuit Pin Numbering -6, box MC 8602, 0/S2 - delete the
bar over the upper Q, and add a bar over the lower Q. :

After Systems Test Programs, Part 13, Drum Analyser, insert Part 14,~//
MTT Analyser, attached.

Wiring Diagram B11038W - remove sheets 1-2, 3-4, 5-6, 11-12, 23-24,
27-28, Revision B, and replace with sheets 1-2, 3-4, 5-6, 11-12, d
23-24, Revision D, 27-28, Revision E, attached.

OPTIONS

Remove Options Contents Page and replace with Revision 2 Contents
Page attached.



Revision 1 May /¢

System No: CHANGE TWSTRULCTIunS T0O
Change Inserted by: KEY-EDIT TEUHNICAL MANUAL
Date: SERIcS 130/100 MKV, 100/85 Mkl

PAGE CHANGES
TITLE PAGE Replace existing Title Page with Revision 1 Title Page attached.

SECTION 2 Replace existing page 2-10 with Revision 1 page attached.
D 10362 L. Replace Sheets 1 and 2 with Revision D sheets attached.
D 11075 L. Replace drawing with Revision A attached.

SECTION 3 Replace drawings 10282 L, 10284 L, and 10262 L with Revision B, A, and A, respectiveiy
SECTION 5 Replace drawing 10246 L with Revision D attached.

SECTION 6 Replace existing page 6-1-1 with Revision 1 page attached.
Replace Figure 6-1-5 with Figures 6-1-5a and b attached (C11356S and C11355S).
Replace Figure 6-2-2 with Revision A attached.

After Figure 6-2-5 insert Figure 6-2-6a attached.

SECTION 8 Replace Contents page with Revision 1 page attached.

Before the Logic Rack Wiring diagrams, D11038W Sheet 1, insert the attached JUrum Analyser
consisting of contents page to program listing page 81 (30 sneets)

OPTIONS Replace Contents page with Revision 1 page attached.

MANUSCRIPT CHANGES

SECTION 2 UT0300L. End of Record Beeper, junction of pin 14 and resistor {22K) qgoes to Vcc.

SECTION 6 Figure 6-1-4. Locate NEON LAMP OFF; draw a horizontal line from the right end of ftue
resistor to the next vertical line (the LOAD line).

Above NEON LAMP ON delete NEUT.

Beneath drawing delete CABLE NO.

Figure 6-2-6 (after Figure 6-2-6a). Change figure number to 6-2-6b.

Delete ALSO 10395 above figure number.

Delete NOTE at bottom left, and all of 220/240 TERMINAL BOARD INTERCONNECTIONS table

Top left, change Cannon P/N for 1004S Drum to read PW06B-12-3-5; and for 1016 Jrum to
read PTO6A-16-8S

Insert the System Number on the manual Title Page (where applicable)

Insert the System Number, the date, and your name on the change Title Sheet Retain tnis sheet at

the back of the manual.






