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other path goes out, via a. strip connector, to board C. Note that in 
the strip connector Zl is still between +5_and ground. From board C 
the transmission line goes to board B, via a strip connector, and from 
board B it goes to A, via a strip connector. On board A the transmission 
line is terminated by a 300 ohm resistor to the ground line, and a 91 
ohm resistor to the +5 line. A 0.1 mfd capacitor is across the +5 and 
ground line, thus AC tying the +5 and ground lines together. All other 
resistors and capacitors atta~hed to the Zl transmission line are to 
keep the shape of Zl correct. 
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4.2.5 WARM-UP CIRC.UIT 

The warm-up circuit, shown logicalYy in figure 3.97, has a twofold pur­
pose. First, it controls a warm-up period for the processor whenever 
the processor is turned on. Second, while the processor is on, it main­
tains a constant check on the critical areas of AC/DC power, Zl clock 
and drum speed. In the event that the check locates a failure in one 
of these areas, it forces the processor back into the warm-up state. 
When the processor is in the warm-up state, signal Wl is low (logical 
0) while signals W2 and WlO are high (logical 1). Wl low prevents 
operation of the record circuits. W2 high forces a Jump Conditional 
command to the last memory address into the command register, and sets the 
K. W2 high also turns off the READY indicator light, via the logic 
circuits shown in figure 3.99. WlO high drives the WllO interface 
signal high (the WllO output circuit is discussed in paragraph 4.2.1.6). 
This, in turn, inhibits the operation of all I/O devices connected to 
the interface. When the processor is not in the warm-up state, Wl is 
high while W2 and WlO are low, .allowing normal processor operation. 

Figure 4.39 is a block diagram of the warm-up circuit. Each of the 9 
blocks is referenced to a figure containing a schematic of the circuit 
represented by the block. As indicated by the block diagram, the warm-up 
circuit centers around the failure latch. This latch has two states; 
on (set) and off (reset). When set, Wl is low while W2 and WlO are 
high; when reset they are inverted. The state of the latch is con­
trolled by 2 groups of circuits, the check circuits and the reset cir­
cuits. The check circuits act to set the latch when they locate a 
failure condition. Once the latch is set, the reset circuits are the 
only means by which it can be reset. 

The +5 volt check circuit monitors the +5 volt supply. If it should 
drop below +4.7 volts, the +5 volt check circuit immediately sets the 
latch. (The need for this close tolerance is a result of the -0.5 volt 
tolerance on the +5 volt Vee for the IC packages.) The Zl clock check 
circuit immediately sets the latch in the event that the clock frequency 
drops below a failure threshold (somewhere between 850-925 KHz). Since 
the Zl frequency is dep~ndent upon the drum speed, the Zl clock check 
circuit is indirectly checking drum speed. In the event that the AC 
line voltage should drop below 95 volts, the AC line check circuit sets 
the latch. In this case, the latch setting is delayed by the timing 
circuit until the end of the present word-time. This allows any record­
ing operations to be finished out. The POWER button check circuit, via 
the timing circuit, sets the latch at the end of the word-time during 
which its pressed. This allows the word to be finished out -- the turn­
off sequence when the POWER button is pressed to its off position allows 
this and also allows the latch to set at end of the word-time. The +35, 
+18, and -24 volt check circuit immediately sets the latch if these 
voltages drops below +32, +14, and -18 volts, respectively. 

Rev.18NOV68 
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When the processor is initially turned on, the DC voltages are low and 
+5 volt and/or +35, +18, -24 volt check circuits immediately set the 
latch. The processor is designed so that the +5 volt failure condition 
ceases before the last of the other failure conditions. When the last 
of these other failure conditions cease, the initial start-up circuit 
is energized. About one second after being energized, it generates a 
latch reset pulse. Since the +5 volt failure condition should cease 
before the initial start-up circuit is energized, the reset pulse is 
free to reset the latch. If something goes wrong and the +5 volt 
failure condition does not cease before the generation of the latch 
reset pulse, the latch set signal generated by the +5 volt check cir­
cuit overrides the latch reset pulse. Thus the latch remains set and 
the processor remains in the warm-up state. If any of the other failure 
conditions should appear during the time that the initial start-up 
circui 1= is energized but before it generates the reset pulse, the initial 
start-up circuit is deenergized until the failure condition ceases, at 
which time it would energize and one second later generate a reset pulse. 
If the initial start-up circuit is prevented from resetting the initially 
set latch by a +5 volt failure, or if after it has reset the latch a 
failure condition sets the latch, then the only means for resetting 
the latch is by the READY button circuit -- after the failure condition 
ceases. 

The READY button circuit generates a latch reset pulse whenever the 
READY button on the operator console is pressed. If a failure condition 
exists (latch set signal present) the reset pulse cannot override it. 
Hence, the processor remains in the warm-up state. When the button is 
pressed after the failure condition ceases (latch set signal not present) 
the reset pulse generated is free to reset the latch and take the pro­
cessor out of the warm-up state. The operation of the READY button and 
its associated indicator light are discussed in greater detail in para­
graph 2. 3. 

4.2.5.l +5 Volt Check Circuit 

This circuit, shown in figure 4.40, is basically a differential ampli­
fier. When the +5 volts is not in a failure condition, the Q45-l base 
is at +5 volts and the Q45-2 base is Zener referenced by CR49 to +4.7 
volts. The Q45-l base-emitter junction is forward biased, allowing 
current to flow from the +18 volt supply through R78, Q45-l, and R86. 
This places the Q45-2 emitter at +4.4 volts, turning it off. As a re­
sult, the Q40 base is at +18 volts while its emitter is at the Q45-l 
collector level (+5 volts). Q40 is, therefore, turned off, placing the 
Q46 base at ground. With this base voltage, Q46 is unable to drive the 
line A positive, indicating a no-failure condition. If the +5 volt 
supply should drop below the +4.7 failure threshold voltage, Q45-2 turns 
on and holds the Q45-l emitter at +4.1 volts. Since the +5 supply is 
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below +4.7 volts, Q45-l is off. The base of Q40 is at +4.7 volt·s due to 
the Q45-2 conduction. Since Q45-l is off, the +18 volt supply pulls the 
Q40 emitter positive to the point where Q40 turns on. This raises the 
Q46 base voltage to +4.7 volts, turning it on and driving the A line 
positive (indicating a +5 volt failure condition). 

Note that during normal operation CR30 is reverse biased. CR29 is for­
ward biased and supplies current for Zener diode CR49. If a +35 volt 
failure occurs and the +35 volt supply drops below +18 volts, CR30 be­
comes forward biased and maintains current through CR49, thereby keeping 
the +4.7 volts Q45-2 base reference. In this case, the +18 volt supply 
maintains the entire +5 volt check circuit. This is required because, 
if the +35 volts disappears entirely, the +5 volt supply would cLlso be 
lost since the +5 volts supply uses power from the +35 volt supply. 
Since the +35 volt check circuit uses IC logic, which requires the +5 
volts, the +35 volt check circuit may not detect the total loss of the 
+35 volts. If this should nappen, the +5 volt check circuit, being 
maintained by the +18 volt supply, detects the subsequent loss of the 
+5 volts, and generates a +5 volt failure signal (A line is driven posi­
tive). 

4.2.5.2 Zl Clock Check Circuit 

This circuit, shown in figure 4.41, consists of a sawtooth generator, 
rectifier, and DC level detector. The sawtooth generator consists of 
the circuitry to the left of the CR22 anode shown in the figure~ The 
rectifier consists of CR22, Rl06, and C226. The DC level detector con­
sists of the remaining circuitry. 

The saw1:ooth generator starts producing a voltage ramp on the trailing 
edge of the Zl pulse. On the leading edge of the next Zl pulse, the 
ramp is rapidly forced down to its initial starting level. The lower 
the Zl frequency, the more time between trailing edge of one Zl pulse 
and the leading edge of the next, and the greater .the peak ramp voltage. 
The sawtooth waveform produced by the ramps between Zl pulses is recti­
fied. Since there is little loading on the rectifier, its DC output 
equals the peak ramp voltage. When the frequency of Zl goes below the 
failure threshold, which is anywhere from 850-925 KHz, the rectified 
peak ramp voltage is great enough to turn on the DC level detec·tor. 
This, in turn, drives line B to ground, indicating a Zl failure condition. 

Due to interal hysteresis of the DC level detector, its turn on level 
is at a higher voltage than its turn off level. This is necessary for 
2 reasons. First, when the DC level detector turns on it increases 
the load on the rectifier, tending to decrease its output. Second, 
by having the turn on and turn off levels different, the DC level de­
tector does not oscillate on and off if the Zl frequency sits just at 
the failure threshold levelo 
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The Zl pulse is double inverted by Mll9-8 and Mll9-ll. Therefore, the 
output at Mll9-ll equals Zl. When the 200 nanosecond Zl pulse is not 
present, the output at Mll9-ll is at ground and CR15 is forward biased. 
Both the Q35 base and emitter are at ground, holding Q35 off. When 
the 200 nanosecond Zl pulse arrives, Mll9-ll goes toward +5 volts and 
CR15 is reverse biased. Instantaneously, current flows from the +5 
volt supply through Rl26, C227 and into the base of Q35, turning it on. 
Due to the relatively long time-constant of Rl26 and C227 compared to 
the duration of the Zl pulse, Q35 is kept on for the entire duration 
of the Zl pulse. During this time the Rl23-Rl24 junction is pulled to 
+1.8 volts by the conduction of Q35. When Q35 turns back off on the 
trailing edge of the Zl pulse, C225 starts charging toward +35 volts 
through Rl27 and Rl23. The amount of time C225 is allowed to charge 
depends upon how long Q35 is off (which depends upon the Zl frequency). 
When the leading edge of the next Zl pulse turns Q35 on, C225 is rapidly 
discharged down to +1.8 volts through the low resistance path of Rl24, 
CR17, CR16, and Q35. Assuming C226 is discharged, then when Q35 turns 
off, current will flow through CR22 and charge C226 in parallel with 
C225. When Q35 turns on and discharges C225, CR22 prevents C226 from 
also being discharged. The next time Q35 turns off, CR22 is forward 
biased when the charge across C225 reaches the charge across C226e C226 
then increases its charge in parallel with C225. During a no-failure 
condition, the charge across is not positive enough to forward bias the 
base-emitter junction of Q36, thus, the only load across C226 is Rl06. 
Rl06 cannot discharge C226 to any great extent during the on time of 
Q35. Thus, the DC level at the C226-Q36 base junction rises to the 
peak level of the voltage tamp. With Q36 off, Q39 has no base drive 
and is turned off. ·with Q35 off, Q48 has no base drive and is turned 
off. Line B is pulled to +5 volts indicating a no-failure condition. 
The voltage at the Q36 emitter is +16 volts. 

If a Zl failure occurs, the ramp across C225 goes more positive, C226 
charges more positive and exceeds the Q36 turn on threshold. With Q36 
on, the Q39 base is pulled to the point when it turns on. Q39 on drives 
the Q48 base positive, turning it on. Q48 on drives the B line to ground, 
indicating a Zl clock failure. 

The Zl clock circuit is adjusted by Rl27 so that if the Zl frequency 
drops below a failure threshold, which can be anywhere from 850-925 KHz, 
the B line is pulled to ground. Before Rl27 can be correctly adjusted, 
the Zl circuit must be properly adjusted, as described in paragraph 
4.2.4.4, and the drum must be at its normal operating speed. The ad­
justment procedure is then as follows: 

a. Adjust Rl27 for 0 volts at the Q48 collector. 

b. Monitor the voltage across C226 and turn Rl27 slowly clockwise 
until the Q48 collector goes to +5 volts. At this point, note 
the voltage across C226. 
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c. Continue turning Rl27 clockwise until the voltage across 
C26 is 1.25 volts lower than the reading noted in step b. 
The R127 adjustment is now complet·e. 

4.2.5.3 AC Line Check Circuit 

The AC line check circuit, shown in figure 4.42, is a single transistor 
circuit. During a no-failure condition, the AC check input from the 
processor's power supply is -24 volts. This reverse biases the Qll5 
base-emitter junction, keeping it off. Line C is unaffected. When the 
voltage across the primary of the power supply transformer goes below 
95 VAC, the -24 volt AC check signal deteriorates toward ground and 
forces Qll5 to turn on. Line C is pulled to ground, via R94 shown.in 
figure 4.43, and indicates an AC line failure condition. 

The AC line check circuit has one adjustment, R384. R384 is adjusted 
so that line C goes to ground when the voltage across the power supply 
transformer primary goes below 95 VAC. 

AC CHECK· 

R3l" 
IOK 

R3B4 
2.5K 

CSl 
1µ.qI 
50V 

R3S3 
l51< 

,,--------~ c 

+35 

R3BO 
I. l t< 
IW 

C..RS-7 
5800'=10-13 

l'2. V l0°/o 

BOARD F 

Figure 4.42 AC Line Fail Check Circuit. 

-4·. 75 .1-





1600 TECHNICAL REFERENCE MANUAL 

4.2.5.4 +35, +18, and -24 Volt Check Circuits 

The +35, +18 volt check circuit consists b6sically of Ql3, Ql4, and 
Mll9-3 shown in figure 4.43. Under a no-failure condition, the voltage 
at the Ql4 base is +7.4volts and the voltage at the Ql3 base is +8 volts. 
Since emitters of Ql4 and Ql3 are tied to the +5 volt supply, both tran­
sistors are off and their collectors are at ground. The output of Mll9 
is at +5 volts, indicating a no-failure condition. If the +35 volt 
supply drops below +32 volts, or if the +18 volt supply drops below +14 
volts, the voltage at the Ql4 base or Ql3 base, respectively, drop to 
the point where the transistor turns on. This places the Ql4-Ql3 collec­
tor junction at +4.4 volts, which forces the output of Mll9-3 to ground, 
indicating a failure condition. CR18 and CR21 are protection diodes. 
They prevent the +35 and +18 volts lines, in the event of a failure, 
from pulling excessive emitter-base current through Ql4 and Ql3. CR53 
and CR52 are used to drop 10 volts from the +35 and +18 volt inputs, 
respectively. Cl86 and Cl85 are noise filters. 

The -24 volt check circuit consists basically of Q47, shown in figure 
4.43. Under a no-failure condition, CR50 and CR51 drop the -24 volts 
to -4 volts at the Q47 base. Q47 is reverse biased and line B is un­
affected. If a -24 volt failure occurs (-24 supply drops below -18 
volts), the Q47 base voltage goes positive, turning Q47 on. Q47 then 
pulls line B to ground, indicating the failure condition. Cl87 is a 
noise filter. 

4.2.5.5 POWER Button Check Circuit 

The PCWER button check circuit consists of S7-B and R94, shown in figure 
4.43. While the processor is on, S7-B is open and does not affect line 
C. When the POWER button is pressed to its off position (considered as 
a failure condition), the contacts of S7-B make before the contacts of 
S7-A, which control the processors power supply, break and turn off the 
power. As a result, line C is pulled to ground before the processor's 
power is turned off and decays. The capacitor across the S7-B contacts 
is used to reduce contact bounce noise. 

4.2.5.6 Failure Latch Circuit 

The failure latch circuit consists primarily of Q37 and Q41, shown in 
figure 4.43. Since the conduction of one transistor forces the conduc­
tion of other, both transistors are either on (latch set) or off (latch 
reset). During a no-failure condition, line A and the Q37 base are at 
-0.6 volts. Q37 is therefore reverse biased and off. Its collector is 
at +19.2 volts, keeping Q41 off. With the latch in the reset state, 
CR28 is reverse biased and the Q43 base is held positive with respect 
to its emitter by the +11.8 volts at the anode of Zener diode CR48. 
Q43 is on and pulls current through CR44, forward biasing it. Current 
is also pulled through the base-emitter junction of Q42 by Q43. Q42 
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is turned on and supplies 90 ma to Wl, allowing operation of the record 
circuits. As a result of Q41 being off, WlO is at -15 volts and does not 
inhibit the operation of any of the I/O devices. Q50 is off and, pro­
viding that the reset button is not being depressed (input R to Ml72-6 
at ground), both inputs to Ml32-ll are at +5 volts. W2 is at ground 
and does not affect the processor's operation. During a failure condi­
tion line A is pulled positive by one or more of the check circuits. 
The Q37 base-emitter junction is forward biased. Q37 turns on and for­
ward biases the Q41 base-emitter junction. Q41 is turned on and, in 
turn, maintains the Q37 base positive even after the actual failure has 
been cleared up. With Q37 on, current is pulled through CR48, R83, and 
CR28, thereby removing the base drive of Q43, forcing it off. With Q43 
off, CR44 is reverse biased, the Q42 base is at +18 volts, and Q42 is 
off. This removes the Wl drive to the record circuits and prevents 
their operation. Since Q41 is on at this time, WlO is pulled to +17.4 
volts, inhibiting all the processor's I/0 devices. CR23 is forward 
biased, the Q50 base-emitter is forward biased, and the Q50 collector 
pulled to ground. This forces W2 (regardless of the Ml72-6 output) to 
+5 volts which forces a Jump Conditional command to the last memory 
address into the control loop, and set the K. 

Due to the collector-base feedback of Q41 to Q37, and vice versa, once 
the latch is set by one of the check circuits it maintains line A posi­
tive regc1rdless of whether or not any of the check circuits continue to 
supply drive. In order for the latch to be reset, the CR26 anode must 
be driven to ground by the reset circuits to reverse bias it and open 
the Q41 collector to Q37 base feedback path. If one of the check cir­
cuits is driving line A positive, Q37 remains on and keeps Q41 on des­
pite the loss of Q41 to Q37 feedback. If line A is not being driven 
positive, the Q37 base is pulled negative by the -24 volt supply, forc­
ing Q37 off. Its collector goes positive and forces Q41 off, resetting 
the latch. 

4.2.5.7 Failure Latch, Untimed and Timed Set Circuits 

In the event of a +35 volt, +18 volt, Zl clock, -24 volt, or +5 volt 
failure, the failure latch is immediately set. A +35 or +18 volt failure 
forces the output of Mll9-3, shown in figure 4.43, to ground. This 
ground forces the output of Ml22-8 to +5 volts. CR27 is forward biased 
and the failure latch set. The ground at the output of Mll9-3 also 
forces the output of Ml73-12 to +5 volts, which results in the output 
of Ml73-8 and Ml32-3 being forced to +5, preventing a reset signal fr.om 
being generated. A Zl clock failure or a -24 volt failure forces pin 9 
of Ml22-8 to ground, which forces its output to +5 volts, and thus sets 
·the failure latch. The Ml7 3-12 output is also forced to +5 vol ts, which 
again prevents a reset signal from being generated. A +5 volt f:ailure 
causes Q46 to drive line A positive, thereby setting the failure latch. 
If a reset signal is present (output of Ml32-3 or Ml73-8 at ground) CR26 
is reverse biased, preventing its interference with the setting of the 
latch. In addition, if the output of Ml22-8 is at ground, CR27 is re­
verse biased to prevent its interference with the setting of the latch. 
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In the event of an AC power failure or when the POWER button is turned 
off, the setting of the latch is delayed until the end of the present 
word-time if general storage recording is taking place. When either· 
condition occurs, pin 1 of Ml73-12 is forced to ground, forcing pin 13 
of Ml72-8 to +5 volts. When signals T4, L41, and T7 are all at +5 volts 
(end of present word-time if recording is taking place), the output of 
Ml72-8 is forced to ground. This forces the output of Ml22-8 to +5 
volts, and thus sets the failure latch. The +5 output of Ml73-12 forces 
the Ml32-3 output to +5 volts, preventing a reset signal from being 
generated. 

4.2.5.8 Failure Latch, Reset Circuits 

When the processor is initially turned on, the failure latch is set by 
the low DC voltages. During this time, the output of Ml22-8 is positive 
so that the Q51 base-emitter junction is forward biased, via line E. 
Q51 is on, its collector is at +0.6 volts and C230 is discharged. The 
Q49 base-emitter junction is forward biased, and Q49 is on. Its collec­
tor voltage is at ground, resulting in the Ml32-3 output being at +5 
volts, which has no affect on the latch. As the processor warms up, 
the various failure conditions cease. As soon as the +35 volt, +18 volt, 
Zl clock, and -24 volt failure conditions cease, all the inputs to 
Ml73-12 go to +5 volts, forcing its output to ground. The same is true 
of the Ml22-8 output. The ground at the Ml22-8 output turns Q51 off. 
C230 starts charging via Rl22. As it charges, the Q51 collector goes 
positive, CR20 is reverse biased and unilateral switch Q38 is open. 
When C230 charges to the point where the Q51 collector is +8 volts, Q38 
closes and the Q51 collector voltage drops to +1.2 volts. This nega­
tive-going shift passes through CR20 and C228, momentarily turning Q49 
off. The Q49 collector goes to +5 volts. Since the output of Ml73-12 
is ground, both inputs to Ml32-3 are now at +5 volts, forcing its output 
to ground. If the +5 volt supply is operating normally, it will by this 
time be up to its no-failure level and not driving line A positive. 
The ground at the Ml32-3 output forward biases CR24 and pulls the anode 
of CR26 to ground, reverse biasing it and breaking the latch feedback 
path. The latch resets. If the +5 volt supply had failed, then line 
A would be positive and maintain the latch set. Note that once Q38 
closes, it remains so until the processor is turned off. Thus, this 
circuit generates only an initial reset pulse even if failures occur. 

If the failure latch is set after this initial pulse is generated, or 
if ·the initial reset pulse is prevented by a +5 volt failure from re­
setting the latch, then the READY button must be used to reset the latch 
after the failure condition has ceased. Assuming the failure condition 
has ceased and the READY button is pressed, pin 5 of Ml32-6 is momen­
tarily forced to ground. Its output pulls line R to +5 volts. This, 
in turn, places pin 9 of Ml73-8 at +5 volts. Since pin 11 of Ml73-8 
is at +5 volts (due to the assumption that the failure has ceased) and 
pin 10 is at +5 volts during the time the READY button is held down, 
the output of Ml73-8 is forced to ground. This, in turn, keeps the 
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Ml32-6 output at +5 volts from the time that the READY button contact 
grounds pin 5 of Ml32-6 until the time it returns back to its normally 
closed position, grounding pin 10 of Ml73-8. This guarantees line D to 
be at +5 volts for at least one word-time. During this time, the ground 
output of Ml73-8 forward biases CR25 and reverse biases CR26, resetting 
the latch. Since D is at +5 volts, the output of Ml72-6 is forced to 
ground if MS, M6, and C2 are high (processor in idle mode). A ground 
at the Ml72-6 output forces W2 high for at least one word-time. If the 
READY button is pressed and a +S volt failure condition is present, the 
operation of Ml32-6 and Ml73-8 remains the same. Since the W2 is high 
during a failure, D does not affect it. Since line A during a +5 volt 
failure is positive, the Ml73-8 ground output cannot reset the latch. 
If the READY button is pressed and any failure except +S volts exists, 
the output of Mll9-6 is at ground. The Ml73-8 output is forced to +5 
volts regardless of position of the READY button. Thus, a reset signal 
is not produced - - both C R24 and C R25 are reverse biased. The momentary 
+5 volt output of Ml32-6, when pin 5 is grounded, has no affect on W2, 
which is at +S volts. (Note that purpose of Ml72-6 is to force W2 to 
+S volts whenever the READY button is pressed while the processor is 
in the idle mode during a no-failure condition.) 

4.2.6 AC/DC POWER 

4.2.6.1 AC Power 

The processor is available in 2 versions; an American version which 
uses 115-volt, 60 cycle power, and an European version which uses 230-
volt, SO-cycle power. Though the AC wiring, shown in figure 4.44, of 
both versions is the same, each version has its own type of drum motor, 
fan motor, power relay, and fuses. In addition, the wiring of the 
power supply transformer primary differs for each version as shown in 
figure 4.45. 

When the POWER button, shown in figure 4.44, is pressed to its on posi­
tion, power relay Kl is energized and applies power to power supply 
transformer T3, the drum motor, and fan motor. Thus, the processor is 
turned on. When the POWER switch is turned off, Kl is deenergized and 
power is removed from the power supply, drum motor, and fan motor, turn­
ing off the processor. 

4.2.6.2 DC Power Supply 

The DC power supply, shown in figure 4.45, supplies the processor with 
all of its DC power. It consists of a constant voltage transformer, 
T3, and 5 full-wave bridge rectifiers. The constant voltage transformer 
consists of completely isolated primary and secondary windings, with a 
magnetic shunt added to the core. The magnetic shunt is controlled by 
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Cl05 so that the operating point is placed above the knee of the primary 
voltage-versus-flux curve, which produces a greatly reduced change in 
flux density for any change in primary vol.toge. Consequently, the secon­
dary is much less affected by any.chang~ in primary current, increasing 
stability for normal operation. 

On the secondary side of T3 are 4 windings which feed the rectifiers of 
the +35, +18, and +13 volt supplies. The output of each rectifier is 
RC filtered and fused. The +13 volt supply is used only to provide 
power to the +5 volt regulator. The tolerance specified on the schema­
tic for the output of each supply takes into account a ±20 volt toler­
ance on the 115 VAC input to T3 (±40 volts for 230 VAC input to T3). 
With the input to T3 exactly 115 VAC and all loads nominal, the output 
of these supplies is within ±3°/o of their nominal values. The worst case 
ripple is 2%, based on the peak to peak value, with the exception of the 
+13 volt supply which is 5%, based on the RMS value. Because of the 
constant voltage characteristics of the transformer, difficulties may 
be encountered in the field when attempting to vary the line voltage in 
order to obtain marginal test conditions. To solve this problem, phono 
jacks have been added to the circuits for +35, +18, and -24 volt supplies. 
Insertion of a standard phono jack with connections to a suitable Variac 
permits the output voltage of these supplies to be varied while tempo­
rarily cutting them off from the constant voltage transformer. 

On the primary side of T3 is a winding used by the CR91-CR94 rectifier. 
The RC .filtered output (-24 vol ts) of this rectifier is used by the 
warm-up circuit as a line vol·tage monitor. It has no other use. Since 
the winding for the rectifier of this circuit is on the primary side 
of T3, it does not have the constant voltage characteristics of the other 
windings. Thus, the output of this circuit is sensitive to variations 
in the line voltage, and for this reason serves as a line voltage moni­
tor to the warm-up circuit. 

4.2.6.3 +5 Volt Regulator 

The +5 volt regulator circuit, shown in figure 4.46, is a series type 
regulator with remote sensing. Ql00-1 and Ql00-2 form a differential 
amplifier which compares the remotely sensed voltage to an exact +5 
reference voltage. The output of the differential amplifier is propor­
tional to the amount of error between the two. This output (error sig­
nal) is amplified by QlOl and Qll8, and is applied to the Q99 base. 
Q99 controls the current flow through the load which is in series with 
it. The error signal at the Q99 base causes Q99 to either increase or 
decrease the current flow through the load in order to keep the remotely 
sensed voltage at +5 volts. 

The +5 volt regulator ha.s 2 protection circuits. One circuit, consist­
ing of CR67, CR68, Qll6, and Qll7 procects the processor in the event 
that something fails and the +5 volt output of the regulator goes above 
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+5.6 volts. The other protection circuit consists simply of CR69 which 
prevents the +5 volt output from dropping ?elow ground. 

'Ihe +5 reference voltage for Ql00-1 and Ql00-2 is supplied by CR66, 
CR65, and the resistive divider at the Ql00-1 base. CR66 produces a 
regulated +12 volts. This is further regulated by CR65 which produces 
+6.2 volts. R385, R402, and R390 divide the +6.2 volts so that the 
Ql00-1 base is at +5 volts. If the remotely sensed voltage is also 
+5 volts, the base-emitter junctions of Ql00-1 and Ql00-2 are equally 
forward biased and both transistors conduct equally. If the remotely 
sensed voltage goes above +5 volts, Ql00-2 conducts harder, Ql00-1 
conducts less, and the Ql00-2 collector voltage drops. The reverse is 
true if the remotely sensed voltage goes below +5 volts. Under normal 
operating condition, the remotely sensed voltage does not vary enough 
to turn either Ql00-1 or Ql00-2 off. C90 and R391 are used to reduce 
the response time of Ql00-1 and Ql00-2, thereby preventing oscillation. 

The Ql00-2 collector voltage controls the QlOl conduction. If this 
voltage goes positive, QlOl conducts less, and its emitter-goes positive. 
The reverse is true if the QlOl base goes negative. The QlOl emitter 
voltage controls the conduction of Qll8. The more positive the QlOl 
emitter, the more base current flows into Qll8, and vice versa. Since 
Qll8 is used as an emitter-follower, a small change in its base current 
produces a large change in its emitter current. This current change is 
further amplified by emitter-follower Q99, which controls the current 
flow through the load. 'Thus, if the remotely sensed voltage tries to 
go below +5 volts, the QlOl emitter goes positive, and the current flow 
through Qll8, Q99 and the load increases and prevents the remotely sensed 
voltage from going below +5 volts. The reverse occurs if the remotely 
sensed voltage tries to go above +5 volts. 

In the event that something fails, and the regulator output tries to go 
above +5.6 volts, the Qll6 base-emitter junction, which is referenced 
by CR67, is forward biased, turning Qll6 on. The R398 and R401 junction 
goes positive and causes Qll7, an SCR, to turn on. As a result, the 
Qll8 base is pulled low in an attempt to reduce the Q99 current flow 
and the output voltage. If something is wrong with either Qll8 or Q99, 
and the output does not drop, CR68 which would normally be reverse 
biased by the 2 diode drops across Qll8 and Q99, becomes forward biased. 
In this case, the SCR sinks all the output current until the fuse in 
the power source opens. 

In the event that something fails and the regulator output tries to go 
below ground, CR69 becomes forward biased and clamps· the output to gro·und. 

R402 is adjusted so that the voltage across the sense inputs is 5 volts 
±30 millivolts. If any one of the regulator components requires replace-
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ment, the entire N board must be removed and a factory replacement 
installed. R402 is adjusted at the factory, it should at no time be 
tampered with. 

When the processor is undergoing margin testing, the jumpers connected 
between pins 1 and 3, 7 and 9 of PMS are removed. A variable resistor 
is connected between pins 1 and 7, allowing the +5 volt output to be 
varied as required by the test. 
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CHAPTER 5. MEX::HANICAL ASSEMBLIES. 

5.1 HOUSING 

The processor housing consists of a welded steel frame - the main 
chassis - with front, center and rear supports, base, tie plate and 
table top. The base supports the main chassis and the outside housing 
which is formed by removable side plates. The chassis also supports 
the power supply, drum assembly, printed circuit boards with tilt-out 
frames, the cooling fan and the operator console, which sits above a 
cutout in the table top. 

Base and tie plate are mechanically isolated from the main chassis by 
Neoprene grommets that are pressed into holes in the main chassis. 
Steel sleeves within the grommets fit over studs welded onto the base 
plate, or they allow screws to pass through from the main chassis to the 
table top to secure it as shown in figure 5.1. 

The outside housing consists of the two side and the front and rear 
covers, all of which are fastened to the base and the tie plate. The 
rear cover provides the only direct mechanical and electrical contact 
between the outside housing and the main chassis by having the rear 
cover of the power supply fastened directly to the rear cover of the 
processor housing. In this way, the housing is grounded at one point 
only to eliminate spurious ground current flow, which results in more 
effective shielding of the main chassis and its components. Good elec­
trical contact between the base and cover is established by tabs on 
each cover. These tabs fit into slots in the base containing phosphor­
bronze contact clips as shown in figure 5.2. Side covers are fastened 
to the tie plate at the top with captive retaining screws, while the 
front and rear covers are secured with removable screws at the top and 
at the base. The front cover is recessed for the air intak~ panel and 
filter. 

A detent plate is mounted to the top of the tie plate, held in place 
with two mounting screws. The plate has two die-punched tabs at the 
end facing the air intake panel, and the plate is mounted in such a 
position that these tabs line up with dimples in the upper edge of the 
air intake panel. Hence, no mounting screws are required to hold the 
panel in place; the force exerted by the detent plate is sufficient 
to keep the panel secured. The filter is held to the inside of the 
air intake panel by a filter locking wire. 

The rear cover has a face plate with a through-hole for the 32-pin Cannon 
connector of the standard interface. This connector is mounted to the 
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rear cover of the power supply and it projects through the hole in the 
rear cover face plate. A cutout at the b~ttom of the plate allows the 
power line cord to pass through, see figure 5.3. The panel is held in 
place with two screws each at the top and bottom after the power supply 
is in place. The power supply rests on polypropylene slides that clip 
into the bottom of the main chassis, and its rear panel is fastened to 
the rear cover with two screws at the top. 

Printed circuit boards A, B, C and D and their frames are suspended be­
tween two of the three vertical supports of the main chassis. The con­
cavities of the two outer supports, as well as the underside of the tie 
plate, are lined with a styrofoam-type resilient material for noise ab­
sorption and to prevent inadvertent electrical shorting of leads against 
the chassis. The printed circuit board frames are supported at the 
bottom by locking bars that fit through holes in the front and center 
support. The ends of the locking bars are prevented from sliding side­
ways by snap-on fasteners at each end. 

The four holes in each panel are staggered so that board frames can be 
folded out of the main chassis, after removal of the left side cover, 
without danger of having components contact each other when boards over­
lay. The side of each frame rests on the adjoining one with sufficient 
spacing between the side and each board to prevent components from 
touching ground or other components on adjacent boards. 

The drum assembly is fastened to a base plate that sits above the center 
section of the main chassis. Four cutouts in the base plate allow it 
to be slipped over bolts inserted in the front and center supports of 
the main chassis. Bolts must be tightened after the drum base is in 
place to secure and to retain it. 

The center support has a cutout similar to that of the other two supports; 
however, a fan mounting plate has been welded over this cutout. The fan 
mounting plate has an opening corresponding to the actual blade diameter 
of the fan and four mounting holes for attaching the fan plate. The fan 
is supported by four legs that are fastened with hollow rivets to the 
fan plate, and mounting screws pass through these rivets into the fan 
mounting plate. During operation, the fan draws air through the filter 
and through the cutouts in the front and center supports and that in 
the front cover. It then pushes the air over and around power supply 
components to eject it through the cutouts in the main chassis and base 
plate. 

Access to the fan, drum assembly, printed circuit boards and/or power 
supply is obtained by removing the respective outer panels of the housing. 
The recommended procedure is listed under Disassembly. The housing must 
be firmly supported on a good surface, and the table top should be level 
and flush with those of other components of the data processing system. 
Therefore, the four adjustable legs, one of which is inserted at each 
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Figure 5.2 Cover Contact Arrangement. 
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corner of the base, should be set up at installation so that all four 
rest firmly on the floor, and so that the table top is level. The legs 
provide sufficient height adjustment to bring the table top in line with 
those of other system components. 

5 .1.1 DISASSEMBLY 

Access to components within the processor housing is gained in the 
following manner: 

To Printed Circuit Boards 

1. Remove the left side cover by loosening the two captive screws 
at the top. 

2. Pull the cover away from the housing and lift it to clear 
tab slots in the base, 

3. Push the two latching tubes on board A out of the holes in 
the front and center support. Push tubes toward the middle 
of the board and move the board down and forward. Repeat 
this process with the other three boards. 

4. Pull up the latching tube on board F to lift its lower end 
out of the bracket on the rear support. Then swing board F 
outward. 

To Front of Power Supply 

1. Insert a screwdriver tip between the upper edge of the air 
intake panel and the lower edge of the detent plate. Lift 
the plate and pull the air intake panel away from the pro­
cessor housing. 

2. Test jacks are now accessible for margin testing of circuits. 
Refer to figure for jack identification. 

To Fuses in Power Supply 

1. Remove the left side cover as outlined previously. 

2. Fuses are located on the left side of the power supply, to 
the right of the center support. 

To Rear of Power Supply for Removal 

1. Turn power OFF. Remove the power line cord from the wall 
receptacle. 
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Figure 5.3 Rear Panel. 
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Remove the face plate from the rear cover by loosening the 
four captive screws. 

Remove the rear cover in a manner identical to that described 
for the front cover. 

Remove the four screws and nuts from the front and back of 
the interface connector. Nuts can be reached through the 
cutout in the rear support. Push the connector free of its 
hole. Remove-the ground lug from the terminal next to the 
interface connector. 

Remove the four connectors from the top and the one from the 
right side of the power supply. Remove the four ground lugs 
next to P6, see figure 5.12. 

Remove the two screws from the top of the power supply rear 
cover. Pull the power supply out of the main chassis. Make 
sure that the interface connector clears all power supply 
projections during removal. 

To Cooling Fan 

1. Access to the fan can be gained by removing either the right 
or left side cover. If more than access is required, i.e., 
if the fan needs to be replaced, follow steps outlined in 
the following paragraphs. 

2. Turn power OFF. Remove the power line cord from the wall 
receptacle. 

3. Remove the face plate from the rear cover. Remove the rear 
cover. 

4. Remove the four fan mounting screws from the fan mounting 
plate. 

5. Disconnect fan motor leads. Replace the fan. 

To Drum Assembly 

1. Turn power OFF. Remove the power line plug from the wall 
receptacle. 

2. Remove right and left side covers as outlined previously. 

3. For drum assembly removal refer to paragraph 5.3.1. 
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5. 2 OPERATOR CONSOLE 

The operator console consists of a rectangular housing that supports 
·the U-channel to which the switch assembly, the REGISTER SELECT switch, 
printed circuit board G with indicating lights, and associated compo­
nents are mounted as shown in figure 5.4. The channel is fastened to 
·the inside of the console housing. A cable harness interconnects the 
switches and printed circuit board. Flexible conductor cables carry 
signals and supply voltages between the circuit board and required 
c:::onnecting points on other boards or on the power supply. 

An interlock switch at the rear of the U-channel senses the presence 
of the back panel. The switch is inoperative on 1601 processors; but, 
on 1602 models, it deactivates all other switches except K SET and RE­
SET, STEP, RUN, READY and POWER when the panel is in place. The switch 
allows a.11 console switches to operate normally while the back panel 
has been removed. 

The REGISTER SELECT switch and its integral circuit board section fasten 
to the U-channel by locking the threaded portion of the switch against 
the channel. The shaft then projects through holes in the printed cir­
cuit board and front panel to support the SELECT knob. 

The multiple switch assembly is held to the U-channel with several mount­
ing screws. Knobs are pressed onto the ends of switch actuating rods. 
Program indicating lights project through holes in the printed circuit 
board. The two leads .of each light are soldered at the rear to points 
on the circuit board. At the front, a lens holder is cemented to the 
rear of the front panel, and a lens is snapped into place at each indi­
cating light position. 

Edge-tab connectors provide electrical contact between printed circuit 
boards, the circuit board of the REGISTER SELEX::T switch and the· cable 
harness. Connectors on the harness fit over the tab sections on the 
circuit boards. Connection to the main chassis is made via the flexible 
cable in the contact clamp. The clamp is suspended by the locking handle, 
which fits into cutouts in the contact clamp holder. The holder is 
mounted on two of the frame mounting screws and secured by tightening 
the two nu ts • 

Front panel switch and indicating light markings are shown in figure 
2.1. The front panel fits into a groove in the four-piece frame as 
shown in figure 5.4, and this frame mounts to the console with screws 
from the front and nuts from within the console housing. Normally, 
neither panel nor frame require removal. 

The base of the console sits on the tie plate to which it is fastened 
with two screws. The cutout in the table top allows the base to pass 
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through and a cutout in the console housing, as well as a slot in the 
tie plate, provide a passageway for the flexible conductors to the main 
chassiso 

5.2.1 REPLACEMENT - INDICATING LIGHI'S 

1. Turn power OFF and remove the plug of the power line cord 
from the wall outlet. Remove the back panel retaining screws 
and remove the panel. 

2. Loosen the two set screws in the SELECT knob and remove the 
knob. Remove the four U-channel mounting nuts from inside 
the console. Push the locking handle of the contact clamp 
holder upward to remove the printed circuit board from the 
flexible conductor clamp. Pull the U-channel out of the 
console. 

3. Pull all switch knobs off their switch actuating shaf·ts by 
gripping each knob with a pair of pliers. Remove the five 
board mounting screws and, if necessary, the connectors 
from the top of the board. Pull the board forward so that 
it clears the shaft of the REGISTER SELECT switch. Unsolder 
the leads of the defective indicating light and remove the 
light by pushing it out of its hole. Scrape away traces of 
cement from inside the mounting hole. 

4. Insert a new light and adjust it so that it projects the 
same distance as other lights, then cement it in place. 
Solder its leads to the points from which the two previous 
light leads were removed. 

5. Replace console parts by reversing the sequence of disassembly. 

5.2.2 REPLACEMENT - MULTIPLE SWITCH ASSEMBLY 

1. Perform steps 1 through 3 outlined in paragraph 5.2.1 except 
that indicating light leads are not to be unsoldered. In­
stead, unsolder the two line cord leads from the outside 
switch terminals. 

2. First mark and then unsolder harness leads from switch termi­
nals. Remove the three switch assembly mounting screws. Re­
move the switch assembly and install a replacement. Fasten 
it and resolder harness leads to corresponding switch termi­
nals. Replace the circuit board. 

3. Replace console parts by reversing the sequence of disassembly. 
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S.2.3 REPLACEMENT - REGISTER SELECT SWITCH 

1. Perform steps 1 through 3 outlined in paragraph S.2.1 except 
that indicating light leads are not to be unsoldered. 

2. Remove the edge-tab connector from the board on the switch. 
Loosen and remove the switch retaining nut. Pull the switch 
out from the rear of the channel. 

3. Install a new switch. and position it so that its guide pin 
fits into the locating hole in the U-channel. Tighten the 
retaining nut. Replace the connector and all parts of the 
console by reversing the sequence of disassembly. Replace 
the line cord plug in the wall receptacle and check operation 
of the processor and its associated equipment. 

S.3 DRUM ASSEMBLY 

The drum and its drive motor are supported by the drum mount shown in 
figure S.S. The drum is a sealed assembly that cannot be adjusted or 
repaired. The motor is designed for single phase, capacitor-start, 
a.~. operation, with thermal overload protection. The motor or its 
starting capacitors may be replaced, if necessary. 

The drum mount sits on four shock and vibration isolators that are fas­
tened to the base. Mounting screws pass through clearance holes in the 
base to tighten mount and isolators. Cutouts in the base and its two 
vertical side tabs allow heads of mounting bolts to pass through during 
installation on the main chassis of the processor; see paragraph S.l. 
The bottom of the base is protected by an insulating plate that is held 
in place by the bent-down tabs on the base. 

A damping plate connects the tops of drum and motor housings to reduce 
total vibration of both units during operation. Printed circuit board 
H is mounted to this damping plate with four rubber standoffs to reduce 
vibration transmission to the board. · The circuit board and plate must 
be removed if the motor is to be replaced. Drum head circuit boards 
I, J, Kl and K2 are mounted to the drum housing, and these boards must 
not be removed from the drum. The boards contain the magnetic heads 
and associated circuits, and they may be rewired in the field to substi­
tute a replacement head, if necessary. 

S.3.1 DRUM ASSEMBLY REMOVAL AND REPLACEMENT 

1. Turn power OFF and remove the line cord plug from the wall 
receptacle. Remove the right and left side covers from the 
processor housing, see paragraph 5.1. 
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2. Remove connector PlO from the center support of the main 
chassis. 

3. Loosen the four drum base retaining bolts in the front and 
center supports, and lift the base off the bolt heads. Re­
move the entire drum assembly less insulating plate through 
the left side of the housing~ The insulating plate remains 
on the main chassis. 

CAlITION: Make sure that the assembly rests sideways on a solid 
surface. Support it only on the side opposite to that 
of the drum head circuit boards. The assembly must 
NOT lie on the side on which boards mount to the drum. 
If the drum assembly cannot be placed as specified 
without disconnecting jumpers to drum head circuit 
boards first, complete steps #4 and #5 before step #3. 

4. Mark the location and color coding of jumper wires to boards 
I, J, Kl and K2. Remove the jumper wires from these boards. 

5~ Remove board mounting screws and the rubber standoffs from 
board H. Move the board aside to clear the damping plate. 
Do NOT remove jumper wires from board H. 

6~ Replace the drum assembly entirely, including the base. In­
stall its replacement and reassemble all parts by reversing 
the sequence of disassembly. 

5.3.2 DRUM MOTOR REMOVAL AND SERVICE 

The drum motor is permanently lubricated; therefore, it does not re­
quire periodic inspection or maintenance. The motor is protected 
against overheating by a thermal overload relay which automatically 
disconnects windings from the power line if the temperature within the 
motor housing rises above maximum permissible limits. The relay cuts 
the motor back in after the temperature drops sufficiently to permit 
safe operation. 

Observe the following steps for motor replacement: 

1. Turn power OFF. Remove the power line plug from the wall 
receptacle. 

2. Remove the drum assembly from the main chassis as outlined 
in steps #2 and #3 of paragraph 5.3.1. Remove the board 
mounting screws and the rubber standoffs from board H. Do 
NOT remove jumpers from this board. If the board cannot be 
moved sideways to cl~ar the damping plate without removing 
jumpers from any of the other drum head circuit boards, mark 
the position and color coding of jumpers on these boards and 
remove them. 
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3. Remove the damping plate by removing the four mounting screws. 
Note the thickness of spacers between plate and motor, and 
plate and drum. Spacer thickness differs, but must be correct 
at installation of the new motor. 

4. Loosen the four motor mounting screws from the underside of 
the drum mount.. These screws are socket head cap screws, and 
two can be reached only by inserting the socket wrench between 
belt and pulley. To make removal easier, the rim of the 
pulley is notched at opposite ends, and notches should be 
aligned with screw heads before rem?val. 

5. Slide the motor toward the drum and remove the belt. Loosen 
the set screw in the motor pulley hub and remove the pulley. 
Then remove the mounting screws and the motor from the drum 
mount. Install the replacement motor. 

6. Loosely fasten the motor mounting screws. Place the pulley 
on the motor shaft and tighten the set screw loosely against 
the flat of the shaft. Then adjust the belt as outlined in 
paragraph 5.3.3. Fully tighten the motor mounting screws and 
reassemble the remaining components by reversing the sequence 
of disassemblyQ Turn power ON and check drum operation. 

Proceed as follows to replace starting capacitors Cl91 or Cl92: 

1. Turn power OFF" Remove the power line plug from the wall 
receptacle. 

2. Pry off the cap from the top of the defective capacitor. Un­
solder the black lead from one, and the blue and white leads 
from the other capacitor terminal. Remove the mounting screw 
for C 192, or push Cl91 out of its clamp. 

3. Install a replacement capacitor and tighten its mounting 
screw or clampo 

4. Solder the black lead to one terminal, and the blue and white 
leads to the other. Replace the cap to protect the leads and 
terminals. Put the processor back into operation. 

5.3.3 PULLEY ALIGNMENT AND BELT TENSION ADJUSTMENT 

The drum assembly must be removed from the main· chassis of the processor 
for this: adjustment. It is assumed that steps ¥fl through lf3 of para­
graph 5.3.l have been completed and that the drum assembly is lying 
sideways with the drum head circuit boards facing up. The two damping 
plate mounting screws at the motor top must have been removed. Proceed 
as follows: 
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1. If the motor was replaced so that the pulley had to be 
loosened, check pulley alignment. The outer faces of both 
pulleys must be within 0.010 inch of each other. Place a 
straight-edge on the face of the drum pulley and raise or 
lower the motor pulley until both are in line. Then tighten 
the set screw in the motor pulley hub on the flat of the 
motor shaft. 

2. Check belt tension by placing. a tension scale, tool kit #243-A, 
on one side of the belt centered between the two pulley shafts. 
Apply a force of 1 lb. at the point of scale contact. Belt 
deflection should not exceed 3/8 inch maximum. Slide the 
motor away from or toward the drum to obtain a belt tension 
within the specified range. Then tighten the four motor 
mounting screws. See Figure 5.6. 

MOTOR MOUNT! NG SCREW 

DRUM PULLEY 

Figure 5.6 Belt Tension Adjustment. 

NOTE: If the motor pulley should require replacement, both motor 
and drum pulleys must be replaced as a matched set. 

3. Reassemble all drum components by reversing the sequence of 
disassembly. 
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5.4 FLEXIBLE CONDU:TORS AND LOCK 

The power supply and all printed circuit boards interc.onnect wi·th flat, 
flexible, transparent Polyimide tapes with embedded copper leads. The 
tapes are pre-cut and pre-shaped to produce desired conductor configura­
tions of specific lengths. Connecting leads between any two points, 
therefore, can only be replaced by substituting an entire conductor of 
proper length and shape. 

Table 5.1 lists con~uctor sources and destinations. The letter P in 
the Cable Position column identifies power-carrying conductors. Figure 
5.7 shows how conductors are clamped against printed circuit boards to 
provide good electrical contact. A portion of the U-shaped frame for 
the larger boards is shown in the right-hand view, while the bottom 
channel, shown in both views, is typical of the locking arrangement for 
all boards. 

Conductors are assembled into the spring steel clamp of the lower frame. 
They arE~ then cemented in place on the outside. Replacement of a con­
ductor, therefore, requires that hold-down strips of double-faced ad­
hesive tape be replaced at the same time. 

FLEX CABLE 

GUIDE PIN 

Figure 5..7 Flexible Conductor Lock. 
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TYPICAL PRINT:@ __ CIRCUI';C' BOARD POSITIONS 

SOURCE. INTERMEDIATE BOARDS DESTINATION 

BOARD POS. BOARD POS. BOARD POS. BOARD POS. BOARD POS. 

Pl B Pl E Pl c Pl D Pl 

P2 E 7 - - - - D P2 

1 B 1 - - - - G 2 

2 - - - - - - F 3 

3 - - -· - - - F 1 

A 4 B 4 c 4 ~·: .. - D 4 

5 B 5 c 5 - - D 5 

6 B 6 c 6 - - D 6 

7 B 7 c 7 - - D 7 .. 

8 B 8 c 8 - - D 8 

9 B 9 c 9 - - D 9 

2 c 2 - - - - D 2 
B 

3 c 3 - - - - D 3 

1 - - - - - - G 4 
c 

2 B P2 - - - - E 8 

D 1 - - - - - - G 1 

E 2 - - - - - - G P2 

Table 5.1: Flexible Conductor List. 
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Steel spring clamps are notched at the ends to fit between and under 
guide pins. This prevents side movement of boards, and it also pre­
vents clamps from being lifted out of fram.e bottoms when a board is 
pulled upward. 

A Neoprene liner within the clamp prevents slippage of the conductors, 
and it also makes for better contacts by increasing the gripping action 
of the clamp when locked. Guide pins at bottom frame ends help to lo­
cate circuit boards during insertion, so that contacts on the boards 
line up with the correct leads in appropriate conductors. Contact 
areas on the conductors are cleared of all insulating material in the 
region where contact is to be made at board surfaces. 

The ends of locking bars fit into holes in the main chassis supports, 
where each end is secured with a snap-on clip. Boards can be released 
by removing the right and/or left side cover from the processor housing. 
A locking bar is turned approximately 90 degrees to release the board. 
The board can then. be pulled upward and out along slides placed in the 
sides o:f the frame. The ends of locking bars act as pivots to allow 
boards to be swung away from the main chassis after release of ·the two 
latching tubes at the top of each board. Board G in the operator con­
sole differs only in that the channel is fastened to the console, thereby 
not being free to pivot about its locking bar. 

5. 5 PRINTED CIR:UIT BOARDS AND DRUM HEAD CIRCUITS 

5.5.l PRINTED CIR:UIT BOARDS 

The main chassis of the processor supports the four large printed cir­
cuit boards shown folded down in figure 5.8. Boards are labeled: A, 
B, C and D, with the A board mounted closest to the outside of the hous­
ing. The boards are inserted in frames, shown in figure 5.1, to pivot 
about the ends of their locking bars. To fasten boards in an upright 
position, the two latching tubes at the top of each board are pushed 
outward into holes located in the front and center supports. 

The frame of the F board is supported in similar manner by a bracket on 
the fan mounting plate which is spotwelded to the center support. The 
frame pivots in the same way as the larger boards except that its pivot 
bar is on the right side, therefore, the board swings outward in a 
counterclockwise direction when it is unlatched. It latches on the left 
with a bracket mounted below the board to the center support. 

The E board is fastened securely to the left side of the main chassis 
enclosure that houses the power supply. The board is the conversion 
point between flexible conductors, described in paragraph 5.4, and the 
normal cable wiring originating at the.power supply. 
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The G board contains indicating lights and other circuit components for 
display and program select or operating functions. The board is mounted 
firmly to the U-channel in the operator console as shown in figure 5.4. 

Figure 5.8 Printed Circuit Board Location. 
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The A and D boards are marked with grid lines to form 64 rectangles on 
the A board and 72 rectangles on the D board for easier component loca­
tion. Parts mounted to these boards, therefore, carry board and grid 
location to their designations, prefixes such as !Al ••• , 2D9 ••• , 8A8 •••• 
All other boards are not gridded, and part designations are either marked 
on the board, or parts are identified by reference to marked components, 
pin numbers, etc. 

5.5.2 DRUM HEAD CifiCUIT BOARDS 

Four printed circuit boards are mounted to one side of the drum on the 
Model 1601 processor, whereas only three boards are mounted to ·the drum 
of the Model 1602. All boards carry magnetic head assemblies for record 
and/or playback of drum track information. Circuits associated with 
each head are contained on the same board as the head. 

Boards are labeled I, J, Kl and K2. The latter board is left out on 
Model 1602. Boards are shown assembled to the drum in figure 5.5, with 
individual boards and their applicable circuit configuration shown in 
figures 5.9 through 5.11. Boards are mounted and adjusted for correct 
trackin9 at the factory. At no time should the serviceman attempt to 
remove or loosen a head circuit board. If a board requires replacement, 
the entire drum assembly must be turned in for replacement. Spare heads 
are provided on each board and are used as replacements of defective 
heads as outlined in paragraph 5.5.2.1. When all the spare heads on a 
particular board are used, the entire drum assembly must be replaced. 

Board I holds one active head (the head in use is termed "active") each 
for BI and S record, and for Z2 and Z3 playback. It also holds an 
equivalent number of spares. Heads are inserted in the board in such 
a manne·r that they protrude slightly beyond the board mounting surface. 
Three leads connect each head with its circuit components as shown in 
figure 5.9. The heavier lead connects to the center tap of the head, 
while the two thinner leads connect to opposite outer leads. Outer 
leads 0£ different heads do not necessarily correspond; therefore, 
jumper wires to the board are arranged to phase each head correctly. 
Gray shaded lines and blank broken lines on the schematic depict printed 
circuit interconnections on both sides of the board. Magnetic heads are 
checked out at the factory, and it is possible that, in some cases, boards 
are released with active and spare heads interchanged. 

The J board is arranged similarly, containing the BI, S, and Zl playback 
heads. K board layout is also similar to that described previously, 
except that each board carries 18 dual-function record/playback heads. 
Two of these heads are spares, the other 16 are active. The spare heads 
are located at the top and bottom of the assembly. The Kl and K2 boards 
are identical in component arrangement, with the label for general stor­
age tracks and diodes listed in Table 5.2. 
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Figure 5.9 Head Circuit Board I. 
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BOARD Kl BOARD K2 

HEAD NO .. TRACK DIODES NO. TRACK DIODES NO. 

18 Spare CRlOl &. CR102 Spare CR137 & CR138 
17 15 CR103 f,. c Rl04 31 CR139 &. CR140 
16 14 C Rl05 &. C Rl06 30 CR141 & CR142 
15 13 C Rl07 &. C Rl08 29 C Rl43 & C Rl44 
14 12 CR109 &. CRllO 28 CR145 & C Rl46 

13 11 C Rlll & CR112 27 CR147 & C Rl48 
12 10 C Rll3 & CR114 26 CR149 &. CR150 
11 9 CR115 & CR116 25 C Rl51 & C Rl52 
10 8 CR117 &. C Rll8 24 C Rl5 3 & CR154 

9 7 C Ril9 & C Rl20 23 C Rl55 &. CR156 

8 6 C Rl21 &. C Rl22 22 CR157 & CR158 
7 5 C Rl23 & C Rl24 21 CR159 & CR160 
6 4 CR125 &. C Rl26 20 CR161 &. C Rl62 
5 3 CR127 &. C Rl28 19 CR163 & CR164 
4 2 CR129 & CR130 18 C Rl65 & C Rl66 

3 1 CR131 &. CR132 17 CR167 & C Rl68 
2 0 CR133 &. C Rl34 16 CR169 & C Rl70 
1 Spare CR135 &. CR136 Spare CR171 & C Rl7 2 

Table 5.2: K Board Track & Diode Identification. 

5.5.2.1 Spare Head Replacement 

If a spare head on either boards I or J has to be substituted for a de­
fective one, the 3 jumper wires connected to the 3 pins associated with 
the defective head must be removed and connected to the corresponding 
pins of the spare head. (Note that the numbered pin identifies the 
center tap of each head.) 

For instance, to interchange BI record heads on board I, remove the 
jumper from pin #17 and connect it to pin ¥116. Remove the jumper to 
the pin closest to R419 and connect it to the pin closest to R420. Like­
wise, remove the jumper from the R418 pin and connect it to the R421 
pin. This substitutes the spare head for the presently active head. 
Consequently, R418 and R419 will be replaced by R421 and R420, respec­
tively. 

When a BI or S record head is replaced on board I, the corresponding 
playback head on board J must also be interchanged. In other words, if 
the upper magnetic head on board I is used for BI record, the upper head 
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on board J must then be ~sed for BI playback. Zl, Z2 and Z3 tracks are 
playback-only tracks. Therefore, they have no record heads, but they 
do have spare playback heads. Jumper wires for these tracks are moved 
up or down as a group; i.e., to interchange the Z3 heads, remove the 
jumpers from the row of three pins marked #12 and move them, without 
mixing them up, to the three pins marked W4. 

BI-PLAYBACK (ACTIVE) 

BI-PLAYBACK (SPARE) 

S PLAYBACK (ACTIVE) 

S PLAYBACK (SPARE) 

ZI PLAYBACK (ACTIVE) 

ZI PLAYBACK (SPARE) 

Figure 5.10 

0 

0 

ADJUSTMENT 
HOLES 

HEAD PAD 

HEAD PAD 
ADJUSTING SCREW 

Head Circuit Board J. 
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An operational check to determine correct phasing of the heads must be 
per.formed after each head interchange. 

1. Generate a test pulse and store it on the track affected by 
the head interchange. 

2. Play back this test pulse through the correct playback head. 

3. A HIGH or LOW recorded previously must be reproduced as such; 
if it is not, interchange the two jumpers to the unnumbered 
pins. 

4. With the phasing correct, it is then necessary to check the 
playback sensing, as outlined in paragraph 5.5.2.2. 

If a spare head on the Kl or K2 board has to be substituted for a de­
fective one, proceed as follows: 

1. 

2. 

3. 

4. 

s. 

s.s.2.2 

Select the spare closest to the head to be replaced. 

Cut out the two diodes from the outer leads of the defective 
head. Then trace circuit connections from the defective head 
with the schematic of figure s.11 to the numbered or labeled 
jumper wire pins. Do NOT remove the jumpers. 

Instead, solder a wire to each diode connection for the spare 
head, and a third to the common center connection. 

Solder the other ends of these leads to the numbered or la­
beled jumper pin connections to which wires of the defective 
heads have been traced. 

Record a test pulse and then play it back to make sure that 
head phasing is correct. If a HIGH is recorded, but a LOW is 
played back, reverse the wires going to the solder joints with 
leads from the outside connections of the spare head. 

Playback Sensir!9:_ 

Whenever a spare Zl, Z2, Z3, BI, or S head is used to replace a defec­
tive active head, playback sensing must be checked for that track only. 
The procedures are outlined for each individual track. 

Zl Track 

1. At pin Zl, located within 2D6, check polarity of Zl. If the 
polarity is not as shown in view 1 of figure 5.12, interchange 
the jumper wires connected to the two unnumbered pins of the Zl 
head in use on board I. 
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GENERAL STORAGE TRACK 

BOARD K2 BOARD Kl "', SPARE SPARE 

I@~ # 31 #15 

# 30 #14 

"# 29 #13 

# 28 t* 12 ! 

~·· .... 

~~D # 11 I # 27 

:tt. 26 #10, t:>~,.-c 
........ ~~ 

# 25 #9) 
,as 

I 
_,.., 

! ~6 
# 24 ·#8 -;as _,.4 
# 23 #7 ~3 

:#: 22 #6 
~2. 
~I 

:It: 21 '#5i 
h ... ~8 

ii: 20 #4 >·~ , ....... 
I ~ .. ·"","-<)I 

# 19 #3 .............. ,l/Jll 
...... .(.~ 

# 18 #21 

#17 ~I 

# 16 #0 

SPARE SPARE 

0 

Figure 5.11 Head Circuit Boards Kl and K2. 
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2. The Zl pulse width, at the Zl pin, should be 200 ± 20-0 nano­
seconds. If the width is not as noted, adjust R379, located 
within 3D6, for the correct width. 

NOTE: If R379 requires adjustment, storage must 
be erased as outlined in the storage erase 
procedure. 

3. With a dual-trace scope, check that the trailing edges of the 
Zl pulse, at pin Zl within 2D5, occur about midway between 
consecutive output pulses of the Z2 comparator, at pin Z2 
within 1D4, as shown in view 2 of figure 5.12. If they do, 
Zl playback sensing is correct. If they do not, proceed with 
the following steps. 

4. Slightly loosen the head pad adjusting screw for the Zl heads, 
see figure 5.10. Insert the two prongs of kit tool# ••••• 
into the head pad adjusting holes and veEY slowly pivot the 
head pad to bring the trailing edges of Zl midway between con­
secutive Z2 comparator output pulses. Keep the head pad in 
this position and tighten the adjusting screw to secure the 
pad. Check that tightening of the screw does not upset the 
adjustment. 

5. Check processor operation by placing it into the idle mode and 
check for the presence of timing signals at the following lo­
cation: 

Storage Erase Procedure 

T4 at pin Ml0-8, within lB 
T7 at pin M9-8, within IB 
T39 at pin M43-ll, within 4B 

All of the processor's storage EXCEPT master timing tracks Zl, Z2, and 
Z3 must be erased whenever R379 (Zl pulse width) is adjusted. Use the 
Erase Box, kit tool #393, and perform the following steps: 

1. Turn the processor OFF and remove power supply fuse F6, (see 
paragraph.5.6), and also remove harness from headboard. Turn 
the processor ON. Because the fuse has been removed, only AC 
power is present in the processor and all DC is disabled. The 
drum can now be erased without danger of DC shorting. 

2. Turn the erase box OFF by rotating its control knob fully 
counterclockwise. Then plug the power cord of the box into 
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a wall outlet. Connect the black and white leads of the 
erase box to the two unnumbered pins of the active Bl playback 
head on board I. Turn the erase box control slowly to its 
maximum clockwise position and then slowly back to its OFF 
position. Remove the two leads and repeat this operation 
for the active S playback. 

3. Turn the erase box OFF. Connect its black and white leads 
to pins A and B on board Kl. Connect its red lead to pin 1. 
Turn the control slowly from the OFF position to the maximum 
clockwise position and then back to its OFF position. Remove 
the red lead, connect it to pin 2, and repeat the procedure. 

4. Repeat the operation of step 3 for pins 3 through 8, then re­
move the black and white leads from pins A and B and connect 
them to pins C and D. Connect the red lead as outlined pre­
viously and repeat step #3. 

5. Repeat steps 3 and 4 for board K2. 

6. Turn the processor OFF and replace the power supply fuse and 
harnesses removed in step 1. 

7. Turn the processor ON and check for normal operation. 

Z2 Track 

1. Perform the check specified in step 3 of the playback sensing 
procedure for track Zl. If the trailing edges of Zl occur 
about midway between consecutive output pulses of the Z2 com­
parator, playback sensing for the Z2 track is correct and no 
further adjustment is required. If they do not, note the 
amount of displacement and proceed with the following steps. 

2. Measure the amount of displacement between the trailing edges 
of Zl, as measured with a dual-trace scope at pin Zl within 
2D5, and the midpoint of consecutive Z3 comparator output 
pulses at pin Z3 within 1D3. If the trailing edge displace­
ment. equals - bo"th in. magnitude and direction - the Z2 re­
placement of Zl to Z2, proceed with step 3. If the displace­
ments are not equal, replace the active Z3 hea~with its 
spare. The head replacement should cause the Zl to Z3 dis­
placement to equal the Zl to Z2 displacement. If it does 
not, or if a spare Z3 head is not available for replacement 
purposes, then the entire drum assembly has to be returned 
for replacement. 

3. Perform steps 4 and 5 of the playback sensing procedure for 
track Zl~ 

Rev., 1MAY69 

-5.27-



1600 TECHNICAL REFERENCE MANUAL 

NOTE: If timing signals T4, T7, and T39 are not 
present or correct, interchange the jumper· 
wires connected to the two unnumbered pins 
of the Z2 head in use on board I. 

Z3 Track 

1. Check whether the trailing edges of the Zl pulse, as measured 
with a dual-trace scope at pin Zl within 2D5, fall about mid­
way between consecutive Z3 comparator output pulses, measured 
at pin Z3 within 1D3. If they do, playback sensing for the 
Z3 track is correct and no further adjustment is required. 
If they do not, note the amount of displacement and proceed 
with the following steps. 

2. Measure the amount of displacement between the trailing edges 
of Zl, as measured with a dual-trace scope at pin Zl within 
2D5, and the midpoint of consecutive Z2 comparator output 
pulses at pin Z2 within 1D4. If the trailing edge displace­
ment equals - both in magnitude and direction - the Zl to Z3. 
pulse displacement, proceed with step 3. If the displacements 
are not equal, replace the active Z2 head with its spare. The 
head replacement should cause the Zl to Z2 displacement to 
equal the Zl to Z3 displacement. If it does not, or if a 
spare Z2 head is not available for replacement purposes, then 
the entire drum assembly has to be returned for replacement. 

3. Perform steps 4 and 5 of the playback sensing procedure for 
track Zl. 

BI Track 

NOTE: If timing signals T4, T7, and T39 are not present 
or correct, interchange the jumper wires connected 
to the two unnumbered pins of the 23 head in use 
on board I. 

1. Turn the processor OFF. Unsolder the end closest to the top of 
the board of jumper L90, located within 7D3. Connect a wire 
from this end of the jumper (input to BI record circuit) to the 
T39 signal at pin M43-ll, located within 4B. Also connect one 
lead of a dual-trace scope to this point. Connect the other 
scope lead to Ml46-8. -

2. Turn the processor ON. After it warms-up, view the two scope 
traces. If the T39 BI playback is inverted, with respect to 
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200 + 20- o. 
~OSECONDS % +4.0 

ZI ---- -------~ +0.4 

1 

COMPARATOR OUTPUT 
I 
I 

T39 

T39 B.I 
PLAYBACK 

Zi---iJ~u-' -U I I I -ur----u-r 

2 

T39---n __ _ 
t I 
I I 

T39 BI PLAYBACK ___ n __ _ 

3 

Figure 5.12 Playback Sensing. 
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the T39 BI input, interchange the jumper wires connected to 
the two unnumbered pins of the B_I playback head in use on 
board J. 

3. Observe one T39 pulse, see view 3 of figure 5.12. If the 
T39 BI playback pulse does not line up horizontally with 
the T39 pulse, slightly loosen the BI head pad adjusting 
screw, see figure 5.10. Insert the two prongs of kit tool 
.f:/F ••••• into the head pad adjusting holes and very slowly 
pivot the head pad until the two scope traces line up hori­
zontally. 

4. Observe at least eight T39 pulses. If all the T39 BI play­
back pulses do not line up horizontally with the T39 pulses, 
pivot the BI head pad until they do, and also check step 3 
again. 

5. Secure the head pad by tightening its adjusting screw. Check 
that in tightening the screw, the adjustments of steps 3 and 
4 are not disturbed. 

6. Turn the processor OFF. Remove the scope leads, disconnect 
the wire from T39 to the jumper, and solder the L90 jumper 
back to the printed circuit board. 

7. Turn the processor ON and .check for normal operation. 

S Track 

Perform the playback sensing procedure for track BI, but substitute 
jumper L30, located within 7D3, for jumper L90. In addition, make 
adjustments and references to the S head instead of the BI head and 
other scope lead to Ml49-9. 

5.6 POWER SUPPLY 

Power supply components are contained in a drawer-like chassis that is 
inserted into the main chassis from the rear of the processor housing. 
The power supply is fastened to the main chassis with two captive screws. 

The line voltage transformer, filter capacitors, rectifiers and compo­
nents of voltage and current regulating circuits are fastened to various 
internal surfaces of the power supply chassis. Circuit connections are 
made as shown on the schematics of figure.s 4.44 through 4.46. Fuse 
holders for Buss-type fuses, Fl through F4, are mounted to the upper 
section of the supply, therefore they are accessible for replacement 
from the top. Three additional fuse holders for F5 through F7 are 
mounted to the right side of the supply. These fuses can be replaced 
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only with correct current values, and replacement of a defective fuse 
requires changing both the fuse and its integral cap. 

Circuit boards L, M and N are mounted to brackets fastened to the trans­
former. Interconnections to external circuit sections are made by way 
of connectors P2 through PS at the top of the supply, and with connector 
PM6 on the lefthand side. All connectors differ in size and pin arrange­
ments so that accidental interchange is impossible. 

Test jacks at the rear of the supply permit margin testing of different 
circuit parameters. These jacks are accessible by removal of the front 
cover of tne processor housing; as outlined in paragraph S.l. Their 
identification is shown in figure S.13. The power supply chassis has 
two side cutouts, one at the top and one at the bottom, so that cooling 
air drawn in by the fan through the filter in the front cover can be 
spilled from the bottom of the processor. 

The power supply can be wired for operation from llS or 230 vac lines 
with frequencies of SO or 60 Hz. The line voltage transformer is of 
the constant-current type, thereby maintaining regulated output voltages 
of S, 18, 3S and -24 volts. A differentiating amplifier is used ·in the 
supply to hold the S volt output voltage within specified limits under 
varying load conditions. 

Test jacks Jl through J3 at the rear of the supply permit margin test­
ing of different circuit parameters. Jacks are accessible when the 
front cover of the processor housing is removed as outlined in paragraph 
S.l. They are identified in figure S.14. Other jacks, labeled J4 
through J8, are voltage test points for performance checkout of power 
supply operation. 

The power supply can be removed from the main chassis as noted in para­
graph S.l. The power supply chassis has two side cutouts, one additional 
cutout at the top and one at the bottom, so that cooling air drawn in 
by the fan through the filter in the front cover can be expelled from 
the bottom of the processor housing after it passes over the various 
components of the power supply. 
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P3 

BOARD N 

Figure 5.13 Power Supply, Top and Right Side View. 
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Figure 5.14 Power Supply, 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

Al CS-1 B M98 "Fr" Lll B4-l 10 

FlOl L31 BS-6 13 

EXIT B2-B 

EXIT C2-8 

A2 BS-9 B M53 L20 F8 C3-3 9 

FlOl F9 Cl-11 13 

FlOl T4 FlO C2-B 13,1 

T4 rro C2-7 13,1,2 

Fl AB BS-10 5 

+VCC FlO 

+VCC FIO 

EXIT B2-12 

EXIT C2-12 

A2 BS-9 11 M53 INPUT A2 BS-9 9,10 

LlO F8 C3-3 13 

Cl Fl Lll BS-3 1 

1<2 ao- Lll B3-3 3 

+VCC A2 

EXIT B2-ll 

EXIT C2-ll 

A3 Bl-B 12 MB -c;3'(5· L21 B2-l 5 

Cl A:i BS-9 13 

~-

A4 C3-5 11 M85 INPUT A4 C3-5 9,10 

F3 F2 C2-4 1 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 
., 

-F~ 1'2 C2-4 13 

+VCC A4 
-

--
7\4 C3-5 8 M85 G Fl Cl-9 10 

K37 -rr- Cl-9 12 

--t--

1--- ···-

AS B3-5 11 M31 FS- t'b""" KO B2-3 2 

FS F6 C40 K2 Cl-8 9 

A38 C40 K7 Bl-6 1 

"Fs F6 C40 1<1 Bl-7 1 

C37 T4 G K22 Cl-13 13 

EXIT BS-7 
1----·· ------1 ----1 

EXIT CS-7 

--
A6 BS-9 6 M53 F6 K34 Al CS-2 13 

K40 AlS BS-10 9 

EXIT B9-2 

EXIT C9-2 

P.6 BS-9 3 M53 
---· 

C2-4 4 G LSO 

INPUT A6 BS-9 5,4,3 

K42 K53 F9 C3-9 5 

L53 -F9- C2-9 13 
- --

K43 Fl L30 Ml41-3D 3 
1---------- -----+-· --

EXIT B6-14 
1-------- I-------t-------·----------t--

EXIT C6-14 
1-------1-- --

EXIT D6-14 
-------- -- ----~---·- -·----------t----------- -!--------·-·--------
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

A7 B6-2 6 M56 K43 LSO C6-6 5 

K34 F6 F3 Fl4 C6-5 13 

EXIT B6-4 

EXIT C6-4 

A8 BS-10 6 M54 Al5 G F9 C3-9 9 

G G L21 B2-6 11 

EXIT B9-ll 

EXIT C9-ll 

A9 B3-5 6 M31 C30 G FlO C2-8 5 

F6 F5 G Lll B4-2 13 

A38 Kl3 Bl-5 12 

Ji.38-F7 Kl4 Bl-6 9 

F5 F6 F7 K46 B2-7 1 

F7 C49 K87 C2-l 3 

EXIT B2-4 

EXIT CZ-4 

AlO BS-10 11 MS4 G 

G Lll B3-l 1 

Fl2 CS-8 5 

EXIT B9-13 
r-----------

C9-13 
t--·--··----------_,,___ _____ __.__ ___ --l~------ll-----------11--------t------+-----i 

.... _____ ..... _______ ... ___ ,,.,. - ··-·--------+------+-------+--------+------+-----+------1 

, .. ___ ,, ______ _. ____ ·--------+--------t--------4------t-------11------t 

,, __ ,_, .. , ......... ,_ --· -·-----------+------"-·--1---------1--------+-------+------+------t 
f\11 PA-4 6 M38 Al8 F6 KS BZ-3 4 

. --·- ,, _____ --·-------l------~--------+------+-----+------f 
Al8 F6 K6 BZ-3 10 

...... -.. _ .. ·-----.-·-- -------·---------1----------1------+-----+-------t 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN --
All B4-10 12 H44 INPUT All B4-4 4 1 5 

- -
1<9 Al4 B4-4 9 

- -
C30 F8 H6 f'IO C2-7 8 --

+VCC All B4-4 4,5 --
EXIT B6-8 --
EXIT C6-8 

--

--
--
--
---Al2 Bl-8 8 HB G G HS B2-10 13 
---HS M6 B3-5 2 

--

• --
--

Al3 B4-10 6 M44 Al4 G G Cl B2-ll 1 
t-------·--r-- -~ 

Ci--G c:2··- B3-7 2 
----1 t-----------r- -~ 

-·- -

--Al4 B4-10 B M44 Al3 G G Cl B2-11 2 --
f'll C2 B3-6 4 --

--
--

--
Al5 BS-10 B HS4 G 

-·--
f'9 C2-9 4 --

AB G F9 C3 9 11 

EXIT B9-10 
--

EXIT C9-l0 
~-

--
Al6 B4-4 11 H38 Al7 G FlO C4-7 11 --

All G Fio C4-7 3 

EXIT B9-5 

EXIT C9-5 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

Al7 CS-2 6 M99 Al6 G FlO C4-7 10 

Al6 G FlO C4-7 4 
.. 

AlB C3-S 6 M85 G 

G LSl Cl-10 10 
-- -
FS F3 Cl B3-B 9 

All F6 KS B2-3 3 

All l-'6 K6 B2-3 11 

---
FS M6 K3S Bl-4 3 

EXIT BS-13 

EXIT CS-13 

-
Al8 C3-5 3 M8S LIO LS! Cl-10 13 

Al9 B3-2 3 M28 KS Lll B4-5 10 
-··-· -
F4 K7 Fl2 CS-8 9· 

EXIT B9-12 

EXIT C9-12 

A 

A20 06 6 Ml66 COL SEL 

~- ---
A20 06 6 Ml39 A37 A24 Ml39-6D 9 

r------ --
V7 L41 Ml71-3D 4* 

t---------j -

r· -
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GENERATED 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

I---·--·- ·---·-· .. _ .. ___ ·----·-····--

A21 D6 3 Ml66 COL SEL 
--t---------·-· I--· 

-- -·--·----·-----··-1--· 

-····-· --·---·--·-··--t--· --
I--· ------ -----+-· 

A:2i D7 12 Ml43 F'lOl F'2 A25 Ml42-6D 13 
---------- . -·--------------------- I----

V7 L41 Ml71-3D 5* ..._.__. --
--t--------- ·------ ·---r-

·------t-·-------·-- t- --
----·----t--------~· 

1----· 

A22 D6 6 Ml67 COL SEL 
--·-----·---

--!---·--·--··----

----+-------··--t-·-----

-·-·------------.-..- --A22 D6 3 Ml39 A39 A26 Ml39-60 12 ---V7 L41 Ml71-3D l* 
·--+-- --

--+-----t--

--+--------1 

--····---··---- -·- 1--· ····~ 

A23 06 3 Ml67 COL SEL 

--
--

····--·--··-··--··----j 

A23 06 Ml67 V7 L41 Ml71-3D 6* 

-·-·---t----· 

--
--

A24 06 11 Ml67 COL SEL 

--

--
--

A24 06 Ml67 V7 L41 Ml71-3D 2* 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

A25 D6 8 Ml67 COL SEL 

1\25 D6 Ml67 V7 IAl Ml71-3D 11* 

A26 D6 11 Ml66 COL SEL 

- ... 

--
A26 D6 Ml66 V7 L41 Ml71-3D 3* 

A27 06 8 Ml66 COL SEL 

i.27 D6 8 Ml42 V7 L41 Ml71-3D 12* 

* = When connected to t-1171 for memory seal 

---
A30 11 Ml65 mw SEL 

- --

t---

t--------I--

f\Ji 8 Ml65 mw SEL 
------·----~-------,-·--· 

-----------
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... -,-

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

A32 6 Ml65 ROW SEL 
1---· 

1------· --I-------·------·-! 1--------····- --
--
-----

A33 3 Ml65 ROW SEL 
·-·-

-- --
--+· --

A35 C4-l 6 M90 LSO Fl4 C6-4 13 
---

LSO C40 Fl4 C6-l 11 
---!-· --

------ -------- --
--
--

1-- ---
A36 B2-6 6 M20 Kl3 K28 Lll B3-3 9 

------- ---------- t--· --
Kl3 i<41 A35 C4-l 5 

---f-- --
EXIT B2-6 

EXIT C2-6 

------1 

--+-------1------- --
-·-+--·· --- -

*A37 C4-4 6 M93 F3 A20 D Ml39 4 --* A20 "A24 D Ml39 10 --
F3 no4 FlO C4-7 13 --

EXIT C4-5 
-~ 

* EXIT 04-5 

--
--

---+--

-
A37 C4-4 8 M93 INPUT A37 C4-4 4,5 --

K35 Lll B2-5 4 

+VCC A37 C4-4 5 

EXIT B5-12 
I---

EXIT CS-12 --
--
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GENERATED 
SIGNAL PKG.NO. 

LOCATION PIN 
USED WITH ON NET LOCATION PIN 

----
A38 B2-2 6 Ml6 L20 F8 Cl B2-8 5,6 

t-------+-------t----~--+--------+---------+--------+------+--·-------0 

-··--
F7 F3 

t------+----------+---------r-------~---------+------------4•------··-

--
F2 Ml 

·-
Cl FS C3-2 13 

A5 C40 Kl Bl-6 2 
l-------+------+-------1-----·----+--------------t---------·---j ----------· -·-1 ----------

A9 Kl3 Bl-5 13 
t-------+------+------t------------+-----------1-----------+-------+-----------< 

vcc Cl B2-8 
t-------t-------1-----+---------+----------+--------+--------+-----------1 

EXIT B2-7 
t-------+-------+------+-----·---+-------------+---------1t-------t----~ 

EXIT C2-7 

1--------+------+---·---+-------+----~-------1----------~--------1-----o 

t-------+------+-----+--------+--------+-·-----------+----------1-·-----o 

l-------+------+------4---------+--------··--··-j --··------- --1-----------1------i 

A38 B2-2 3 Ml6 INPUT A38 B2-2 4,5 
t-------+------+---·----1---------+------------- 1----·-------·---- r--------+------1 

F7 A9 Kl4 Bl-6 10 
t-------+------+-------+---------+----------- -----------1-----.._----I 

+VCC A38 
1-------+------+--------+·---------+---------------· --·-------·-·--+------+------II 

------+------+------·---------+------------~-------1-------+-----

t--------+--------1--------- t-··-·---------1---------+-------+-------+--------t 

t--------+-------+------··-t--------1----------+------+------+-----1 

t-------+------+-------~----------J.--------+-------+-------+--------4 

*A39 CS-4 11 MlOl F3 A22 Ml39 1 
----------------t--·· -·------t-------·----+--------+--------<>-----~t--·-----~ 

P.-fi A26 Ml39 13 

EXIT C4-6 

EXIT 04-6 

t----------+------f-----+------+--------t--------+------f------t 

CS-4 8 MlOl INPUT A39 CS-4 12,13 

K35 C40 C4-l 11 

+VCC A39 

Cl Bl-14 8 Ml4 .ii.z" Fl Lll BS-3 2 

C2 C20 B2-12 4 

G- INPUT FB Cl-1 4 

G-INPUT F8 Cl-1 10 
_ ___, 

G-INPUT F7 Cl-2 4 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

G-INPUT FT Cl-2 10 
- -· 

F7-INPUT F6 Cl-3 10 

Fl06-INPUT F5 Cl-4 4 
~-

A3 A2 B5-9 12 

EXIT B5-5 

EXIT C5-5 
···-

--

ClOl C4-2 11 M91 F4 F3 C2-3 9 

-- ~ -·--
F104 F3 C2-3 5 

F5 F4 Cl-5 3,4 

---- ----
F5 F4 Cl-5 9,11 

--
+VCC F4 Cl-5 

--
Cl Bl-14 6 M14 KB7 F6 C3-3 3 

F5 F6 C3-3 4 
---+--- ----

A38 F5 C3-2 1 

K35 T39 23 Fl Cl-8 2 

T39 G M6 Bl-12 3 ----
C2 C30 B4-7 1 

C2 C40 B4-7 4 
- -~ 

INPUT, Vl ClOl C4-2 12 

Al3 G C2 B3-7 13 
-

K22 A4 C3-5 13 

EXIT B5-4 

EXIT C5-4 

--
C2 Bl-13 B Ml3 Cl c4o B4-7 5 

,____ 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
l 

SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 
LOCATION PIN 

~ 

-
C2 Bl-13 6 Ml3 G M6 B2-9 13 

- ---
Cl C30 B4-l 2 

lw 
-·-

.-:1 C20 B2-12 5 

Tl Z2 Z4 Ml21-lA 3 

fii1 -- -
Ml20-2A Fl5 K80 l 

Fll Fl5 K82 Ml20-2A 4 

WARM UP Ml72-6A 5 

EXIT B4-5 

EXIT A4-5 

C20 B2-12 8 M26 KO-L20 Al2 Bl-8 11 

---
T39 G M6 Bl-12 10 

--·· 
T39 G Cl Bl-14 9 

T39 F'i5 Ml26-lA 10,11 

-··-·-
+VCC Fl5 

EXIT M-l 

EXIT B4-l 

r-· 

-
B2-12 6 M26 -c46 MS B2-9 4 C20 

INPUT C20 B2-12 9,10 

vcc C20 

C30 B4-l 8 M41 M6 52 M5 Bl-11 10 

M6 S3 M5 B2-10 10 

Tl C3l B2-12 12 

-·-··· 
T39 C39 B4-8 9 

-- . 
K35 F6 Fl4 F9 C2-6 6 

A9 G FlO C2-8 6 
- -M6 F8 All FlO C2-l 6 

-
Tl F8 G Fl4 C6-5 2 

Tl T4 Fll Cl-13 2 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

EXIT B9-7 

EXIT C9-7 

"' ---

C30 B4-7 3 M41 +VCC C30 

+VCC Cl30 

INPUT C30 B4-7 9,10 
-

INF'l.IT Cl30 B4-7 12,13 

A2 K2 Lll B3-3 5 

A3 L21 B2-l 4 

T39 L4I B4-3 9 

Cl30 B4-7 11 M41 Ml 810 B4-6 1 

EXIT B4-3 

EXIT A4-3 
--t--

C37 B2-4 8 Ml8 F8 G G Fll C2-6 13 

G Fl4 CS-6 1 

LlO K6 All CS-2 4 

AS T4 G K22 Cl-13 12 

EXIT B6-10 

EXIT C6-10 

·---

C37 B2-12 11 M26 INPUT C37 B2-4 9,10 

6-12 



. 1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

C39 B4-8 6 M42 Ml S4 Cl B3-8 13 

G CZ Bl-13 s 

K3S m C4-6 s 

Fll K9 G ff4 CS-6 10 

K6 f4 Fl4 Lll BS-8 2 

ITT G A14 B4-10 10 

KS Fl4 K5I Ml21-6A 10 

EXIT A9-3 

EXIT B9-3 

EXIT C9-3 

C39 B4-8 8 M42 INPUT C39 B4-8 4,S 

C40 B4-6 8 M40 G C2 B3-6 12 

T39 C49 B4-8 12 

Ls0 A3S Fl4 C6-l 10 

LSl G Fl4 C6-3 10 

G Lll B4-S 1 

K46 'FlO LlO m BS-S 4 

G m BS-7 2 

G L21 B2-l 10 

K6 F3 Fll Cl-14 1 

AS FS F6 KT Bl-7 s 

AS FS F6 Kz Cl-8 13 

K3S ffi R34 C4-l 10 

KS KsO BS-4 s 

K9 K90 BS-4 2 

AS A38 K7 Bl-6 13 

KS F9 Fll C3-9 2 

EXIT B2-S 

EXIT C2-S 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

C40 B4-7 6 M41 INPUT C40 B4-6 9,10,12,13 

KSO F20 Ml25-SA 2 

T39 L41 B4-3 13 

C25 Ms BZ-9 5 

+VCC C40 

+VCC C40 

+VCC C40 

EXIT B4-4 --
EXIT A4-4 

C49 B4-8 3 M42 M6 K9 G Cl BZ-11 12 

AlO KSO Fl2 CS-8 4 

K6 FlS Ml26-7A 5 

K9 23 Al3 B4-10 3 

F3 Al9 B4-4 l 

K35 Fl K37 CZ-1 10 

A9 F7 K87 C2-l 5 

F2 LlO Fl4 C3-6 8 

EXIT A6-l 

EXIT B6-l 

EXIT C6-l 

C49 B4-8 11 M42 INPUT C49 B4-8 1,2 

Fl Cl-7 8 M64 K43 A6 L30 Ml41-3D 4 

INPUT nor Cl-9 4,5 

L39 LSO C3-2 4 

K35 ill B6-3 5 

Cl AZ Lll BS-3 13 

L30 A7 B6-2 5 

6-14 



1600 TECHNICAL REFERENCE MANUAL 

SIGNAL 
GENERATED 

PKG.NO. USED WITH ON NET LOCATION PIN 
LOCATION PIN 

AZ AB BS-10 4 

KZ8 F3 K9 Bl-6 4 .. 
K35 C49 K37 CZ-1 11 

EXIT B3-6 

EXIT C3-6 

\ EXIT D3-6 

FlOl Cl-9 3 M66 F2 F3 A21 Ml43-7D 3 

F2 F3 ill Ml42-6D 13 

AzI F2 A25 Ml42-6D 2 

F2 F3 A27 Ml42-6D 9 

LlO ffi C4-5 13 

23 Fll Cl-12 4 

AZ T4 FlO CZ-8 2 

K22 F3 C2-3 13 

Al L31 BS-6 l 

EXIT BB-9 

EXIT CB-9 

EXIT DB-9 

Fl Cl-7 6 M64 INPUf FlOl Cl-9 l,Z 

K43 T39 LlO Ml41-3D 10 

INPUf LD l Ml68-8D 5 

Al Lll B4-l 9 

KO F4 A36 B2-6 5 

F2 A39 CS-4 9 

F2 A37 C4-4 9 

LIO A7 B6-2 3 

LI9 LsO C3-2 2 

EXIT B3-7 

EXIT C3-7 

EXIT D3-7 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL ON NET LOCATION PKG.NO. PIN 

PIN LOCATION 
USED WITH 

..... ------~·+-----------+------+------------+---------------ll-----------+----------t~·----·---
1-------+.------+---~-+------------+------·-·----·-·-··-I -··-----····:_ 1----------1-----

·------------.o--------+-·--------t--·-·-·-···-·--------4--------1f------f------

Cl-9 6 M66 Z3 Fll Cl-12 2 
·------------+-----+--------+------·-----···--------·-+--····--···-·--·----1 ·-----

A2 Cl-11 1 
1------4-------1-----4---------f----·--------+--------------~-----4-------

K22 F3 C2-3 3 
·-------------1------+-------·---·-. !--·-------·-·-·····--·- ---·--------·-·- --·· --···-·····-·-··-- ____ ___, 

'------------.0------+---------- ···-----···---- +--------+-----+------

·------------.0-------+---·-·-----t--·--------<1--------+-----t------

!--------+------+-----+----·-·--·----- t------- -----··---·-··-· ··-----t-·-··- -----·-·- _______ ...__ ____ ..__ _______ _ 

l-----·------~--------+-----·---·----1--------- ----+-------·+-----1--·-----
F2 Cl-6 12 M63 G Fl Cl-7 5 

·-------------I-----+-----------+------------+-------·_._ ____ ~------

LlO C49 Ff4 C3-6 4,5 , ______ _.___ _____ .._ ______ _._ _________ ,_._ _________ ... _ .. --J----·-----1------+-----

FlOl F3 A23 Ml42-6D 4 
'-----·-'------~-----+-----·--+-----·----~------<1------11------1 

FlOl F3 m Ml42-6D 10 
-----·-+-------f----+-------------1-----·-·----4-----·----------+-------

KO F4 K28 Bl-4 1 
-----1------·- --

FI A39 CS-4 10 
.,_ ______ --------+----+--------·------+--·---·-----·-1-------·+------1--·---...i 

EXIT B3-13 
-----·-'------+-----.J--------·--··-!------·-------·-- ·------'------4------

EXIT C3-13 --
EXIT D3-13 

1------4-------1-----+----------t----·----·--+------·--'1---·----·--·-
--------+----------+--------·- -·--------·-·------+--- --
·-----·-+-------+-----+-----·----.. ---+----·------+--------~1------1-·----
L-------4-----·-J...·-·---- l---·· .. --.. -·-·--·-··----+-----------11---------1-------------.i 

----1 

Cl-6 13 M63 T39 A6 BS-9 2 

FI m C4-4 10 
·-- --·-·· ---·-·--· .. ·-- !---.. ----------- 1-- --

FlOl F3 A21 Ml43-7D 1 

AzI FlOl A25 Ml42-6D 1 --
INPUT LD-2 Ml68-8D 12 --
KO F3 F4 K27 Bl-7 12 

L20 F8 

Fl A38 CI B2-8 3 -- --··-· 

F3 Ml 

G Fl Cl-7 9 

G K34 fl F3 C3-l 11 --
T4 Z2 

K6 K76 m C6-l 1 

EXIT B3-8 

EXIT C3-8 

EXIT D3-8 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

F3 Cl-6 9 M63 A7 f6 K34 Fl4 C6-5 12 

m ITT. C4-5 9 

L20 F8 F7 Cl B2-8 4 

A38 F2 Ml 

A4 F2 C2-4 2 

K6 C46 G Fll Cl-14 2 

L2') L21 Bl-1 2 

FlOl F2 A27 Ml42-6D 11 

C49 Al9 B4-4 2 

K28 Fl K9 Bl-6 5 

KO FZ F4 m Bl-7 10 

EXIT B3-ll 

EXIT C3-ll 

EXIT D3-ll . 

F3 Cl-6 8 M63 Al8 FS Cl B3-8 11 

A4 :f2 C2-4 12 

A37 fW4 FlO C4-7 1 

Fl04 Lll B3-4 l 

L20 L21 Bl-1 4 

INPUT LD-3 Ml68-8D 9 

A37 A20 Ml39-6D 5 

FlOl F2 A21 Ml4'J.,,.?D 2 

A39 ffi Ml39-6D 2 

FlOl F2 m Ml42-6D 5 

EXIT B3-9 

EXIT C3-9 

EXIT D3-9 

~· 

F4 Cl-5 8 M62 F6 F9 F3 C2-2 ..l 

ClOl F3 C2-3 10 

FS K22 C4-3 1 
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1600 TECHNICAL REFERENCE MANUAL 

--
GENERATED 

SIGNAL 
LOCATION PIN 

PKG.NO. USED WITH ON NET LOCATION PIN 

KO F2 K28 Bl-4 2 
- - -- --

K34 F6 K40 Bl-4 11 
---+-· 

KO F2 F3 K27 Bl-7 9 
-------1 ---· --

K34 G K43 C4-l 13 
~------------· --

INPllf I Vl Fl04 C3-4 2 ----- ·------ --
KO FI A36 B2-6 4 

-
____ ______, 

1---- --
G F20 Ml25-SA 9 

-----
EXIT AS-2 

--

EXIT BS-2 _ ______, 
EXIT CS-2 

------- -----I 

·--1 r------------t------ -----1 

---+----------------i I------ --
-

------i 

Fl04 CS-4 6 MlOl LSO G Fl4 C6-3 5 -- ----------

G Fl4 C4-5 3 
--+-----------·· --

F3 Lll B3-4 2 

L30 Lll B3-4 4 
-1--

B2 Lll BS-2 9 
·-----1----

i:To Lll B3-4 13 

LlO Lll BS-2 4 
-·-·--- ----~--

G L31 B4-3 5 
-----I 

F9 m Ml65-SD 4 
-----I 

F9 A33 Ml65-SD 1 

EXIT B6-3 

EXIT C6-3 --
EXIT 06-3 --

--
-

·-
F4 Cl-5 6 M62 f9 ill Ml65-5D 9 

F9 A30 Ml65-5D 12 

INPUT, Vl Fl04 CS-4 5 
-~ 

K34 K42 CS-3 4 
-----~ 

LlO F20 Ml25-5A 4 --
LlO L31 B4-3 3 

F21 Lll BS-2 3 

F21 Lll BS-2 13 

K6 C39 Fl4 Lll BS-8 4 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

INPUf LD4 (LAMP) Ml63-6D 1 

EXIT BS-1 

EXIT AS-1 

EXIT CS-1 

EXIT DS-1 

Fl04 C3-4 3 M84 A3l F3 FlO C4-l 2 

ClOl F3 CZ-3 4 

K2 L53 ITT C4-6' 1 

G Fl4 C4-5 4 

Al9 Kl Fl2 C5-8 10 

B6-l 12,13 

EXIT B3-14 

EXIT C3-14 

F5 Cl-4 8 M61 F6 A38 B2-2 1 

Fl M6 All B4-10 1 

F4 ill C4-3 2 

A9 F6 Fl K46 B2-l 2 

AS F6 C40 K2 Cl-8 10 

L60 LsO C3-8 4 

ClOl F4 Cl-5 5 

Cl F6 C3-3 5 

EXIT BS-9 

EXIT C5-9 

F5 Cl-4 6 M61 INPur LD-5 Ml63-6D 4 

Al8 f3 Cl B3-5 10 

ClOl F4 Cl-5 10 

A9 f6 G Lll B4-2 3 

AS F6 KO B2-3 l 
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1600 TECHNICAL REFERENCE MANUAL 

-----., 

GENERATED 
SIGNAL PKG.NO. USED 

LOCATION PIN 
WITH ON NET LOCATION PIN ·--AS F6 C40 Kl Bl-7 2 

t----· ---- ---Al8 M6 K3S Bl-4 4 
!-----·----1---·--·- - ---------- ---------·--·--1 ~----------·-

_______ ___, 
K9 Fl4 C6-4 9 

------f--------·-····--- -------t-----------------1 

EXIT B3-4 
- ---EXIT C3-4 

!---------t--- --
EXIT D3-4 

!---- ·- ------··-·--!-----------·--·-··---- 1---------·-·····-·--·--·-· --
t-----------1---· --:--

1--------f------ -------- ---- --
·---!----- --

- --!------··---------t-···--·--------------------·- 1-------·-··-------i ------,-

F6 Cl-3 8 M60 F9 m C4-2 4 
i---- ----1 ------------b·--------------1-- ----! 

A9 FS F7 K46 B2-7 4 
- --

K34 F4 R40 Bl-4 10 
t------ -----1 

1<42 K41 CS-3 13 
··-

_ ___, 
Al8 All K6 B2-3 9 

-- _ ____, 
AS FS C40 R2 Cl-8 12 _ ____, 
AS FS C40 Kl Bl-7 4 

FS Lll B2-S 3 
----

Fll LSl C2-S 10 
····----1--

_ ___, 
F4 F9 F3 C2-2 13 

-----t---- _ ___, 
EXIT BS-10 

EXIT CS-10 _ ___, 
_ ____, -----· _ ___, 

_ ___, 

-----1 

Fl06 C3-4 8 M84 K87 Fs C3-2 lO 
-----1 

Cl FS Cl-4 3.LS 

-----1 

F6 Cl-3 6 M60 INPUT LD-6 Ml63-6D 9 

.. INPUT.L Vl Fl06 C3-4 10 

l!s_3s C30 A4 F9 C2-6 5 

--+-- ![<_34 F3 A7 Fl4 C6-5 10 

t--· 
A9 F'S G Lll B4-2 l 

-- -- A6 K34 Al CS-2 l 

I-·- AS FS KO B2-3 13 

Al8 All KS B2-3 s 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WffH ON NET LOCATION PIN 

LOCATION PIN 

G K22 C4-3 5 

• FS A38 B2-2 2 

EXIT B3-5 

EXIT C3-5 

EXIT D3-5 

Fl Cl-2 8 M59 FS M6 All B4-10 13 

Fa Al8 C3-5 2 

A9 A38 m Bl-6 11 

A9 C49 L8l C2-l 4 

LzO Lll B3-l 3 

G F6 Cl-3 5 
--~----

EXIT B2-l 
. !---'------

EXIT C2-l 
-- --·-·-----

~- - !--···-·-··---

.. --

f-------!------------ 1-------·-1---· _ _____, 
Fl Cl-2 6 M59 Cl F6 Cl-3 9,11 

··--f-· ---1 f-·-----·-

L20 F8 A38 Cl B2-8 11 
--+-

F3 F2 Ml 
1----------~------t--

FB K9 CZ 
-+---· B3-l 10 

INPUT LD-l Ml64-6D 9 

L60 Lll B3-l 4 ---~-

F8 M6 AS 
- Bl-8 4 1---

A9 FS F6 K46 B2-l 5 

EXIT B3-l 

EXIT C3-l 
t--

EXIT D3-l 

I---·----

I---· 

~---xs Cl-1 8 M58 M6 A9 B3-5 9 

F6 Lll B2-5 J--~--I-· --
C3l G-G Fll C2-6 1 --··----

Cl Fl Cl-2 3,5 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET PIN LOCATION 

EXIT BZ- 2 

-------+---------1----+----------·--·-··--+-----------+----------------1-------c 

t--------+-------+----r----------~t----·-----------------+---------1-------t 

i---------r-------t-·-------------+-------·----------------------+-------t-----

t---------------+-------t--------~-----------+------·------4----------

Cl-1 6 M58 INPUf LD-8 

Cl F7 

T7 C30 G Fl4 

M6 C30 ffi fIO 
-----·------·---. --······ 

) LZO F7 A38 Cl 

\ F3 Fz Ml 

F7 K9 CZ 

F7 M6 AS 
--+------

F7 Al8 

EXIT 

EXIT 

EXIT 
-------+----·---+-------+-·-------·---------t--------+-------1-------c 

----+----------+------+---------t---------+--------t---------

1--------+-------+-------+---------t--·---------+---------+-------t-·--

F9 C4-8 13 M97 G Al 

Fl04 

F4 or V7 

EXIT 

EXIT 

INPITT LD-9 t---------+--------+----+-----------------1 ··---------+-------+------+------c 

K75 
t---------+------------+-·---·-----+-------··-·-·-·-- --------··-------------------------

F6 F4 F3 

r·------+-----------+----+----- --------1-----------t---------t-----+--------4 

~---- t-------t--------t------------<>---F_l_0_4 ____ --t ___ A_3_2 __ -+------+------c 

FlO AlO 
t---------+--------t-·------·--·------t-------------+---------·-·-t-------t-----

EXIT 
-------- --·----··--------t---·-----··- ----------1-----------------+------+------c 

EXIT 
--------------·----!---·-·---··-- ·--··-···----·- -··--·---! ---------------+----------+-------+-----

EXIT 
-- .. -· -----· --·-·----------· -···-t-···-----··--------<----------·---t-------+-

EXIT 
-·· --··- --··f-----·----··------ --·-------·------------if----·---tf-------t-------1 

EXIT 
·-·· ··-· --··· -- ··-·---- ·- ·--·-·-- . -· - ·-------··-··-·--------· --- . ·- -·· ·-···---··--·- --- ·-- -·--·-------------.-------
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

FlO C4-8 9 M97 L40 L60 B6-Z l 

K46 Fll G L41 BS-8 lZ 

K34 Fll Cl-lZ l 

EXIT B9-4 

EXIT C9-4 

FlO C4-8 8 M97 L30 L60 B6-Z 10 

T4 Fll CZ-9 9 

K34 Fll CS-7 z 

K46 L31 B6-3 3 

K46 C40 LlO L31 BS-7 13 

F9 AlO BS-10 z 

EXIT B9-9 

EXIT C9-9 

Fll C6-7 9 MllZ FlS CZ K8Z MlZ0-2A 5 

F6 LSl CZ-5 9 

Al4 CZ B3-6 5 

EXIT A8-4 

EXIT B8-4 

EXIT C8-4 

Fll C6-7 8 MllZ C39 K9 G Fl4 C4-6 4 

FlO K46 G L41 BS-8 10 

FlS CZ K80 MlZ0-2A 13 

EXIT A8-3 

EXIT B8-3 

EXIT C8-3 

FlZ CS-8 8 MlOS 

------- ------------·- --

-1--

FlZ 6 MlOS F3 F14 C4-5 10 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH 

LOCATION PIN 
ON NET LOCATION PIN 

Fl4 C6-7 13 Mll2 K9 Z3 C2 B3-8 5 
~- --~ ------------!------· --

L51 L53 C3-7 3 
t------------t---------1 ------- ----------------+------·--··-------- ---···------+---------------t----···-----

K6 C39 F4 Lll BS-8 5 

KS C39 KSl Ml21-6A 11 

EXIT AB-1 

EXIT BB-1 
~-------+---------+-------+-------------------------------------- - ---------! 

EXIT CB-1 
r---------1--------- ------+------------· -----------·--·-·t---------·····----~-------4------+-----------i 

t---------+---------·-··---f----··-- - - ---<---- ---- -·-··--···-·--------·-11--------------·-··------ -------------- --------1 

t------_-----+-------_...···-----··------+---------··--------· --------------------------------------i--------- _____ ___, 
Fl4 C6-7 12 Ml12 INPUT LD-10 Ml64-6D 4 

o----------+-----------t---·--- ----···--------------+--------------·----+-----------+-------t---------i 
C39 G Al4 B4-10 11 

t--------t---------- t---·------ ----·----------·---t--·---·· _:::··----- - ---- t-----=---=-::-----+--------t-------
LSl L53 C3-7 5 

i--------t--------+------~----------~--------------------==-----------i-----r-----

K35 C30 F6 F9 C2-6 8 
----------- t--···- --····--·. ------------4-------·- -+----------+------

EXIT BB-2 
l--------t-------+--------~--------4-----------------+---------+-------------~ 

EXIT CB-2 
1--------t--------+------~------------1---------------·- ----·-··--·----~-----

EXIT DB-2 

t--------t-------+----····- ·----- t---··------1-----------------+---------+-----t-------

1--------+----------+---------t--------------+-----------------+---

-------·--+---------------·-···--·-- -------------------·-····------·--+----------------------+------+----

1--------t------------- t---·---------· t-------·-·-·----·--···----+-------------+--------
Fl5 Bd A 8 Ml26 Fll Cz Ml20-2A 

1--------t--------+-------~--------------------·----------~- ·------------------------~----

Fll CZ K82 Ml20-2A 
--------t--------+-------+----------------·t------------+---------+-----t------

t--------t---------------+-----------+---------+-------+------t-----

!--------+-------- --------+---------------11----------t--------t--------t-----

1--------t-------+-----~---------1------------+----------+------+-·--

FlS Bd A 6 Ml26 Zl, KSl, G 24 Ml24-6A 

-----·--------1 

----+-

--+--

F20 Bd A 5 Ml31-4A 
t--· 

··----' ---

F20 Bd A 6 Ml31-4A F28 SET Ml31-4A 12 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

F21 Bd A 8 Ml2B-2A KSO Al6 B4-4 12 

EXIT Al-13 

EXIT Bl-13 

- -
F21 Bd A 9 Ml28-2A F4 Lll BS-2 1 

-
F4 Lll BS-2 2 

OBl Mll4-4A 4,5 
--t-------

EXIT Bl-11 

EXIT Al-11 

·----

---·-

F22 Bd A 13 M12B-2A F21 SET Ml28-2A 10 

-·--· 
F22 Bd A 12 Ml28-2A Fl04 Lll BS-2 10 

062 Mll4-4A 1,2 

F21 Reset . Ml28-2A 7 

F23 Bd A B Ml29-2A F22 SET Ml28-2A 3 

~ 

F23 Bd A 9 Ml29-2A F22 RESET Ml28-2A 14 

OB3 Mll4-4A 12,13 

-- --
F24 Bd A 13 Ml29-2A F23 SET M129-2A 10 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL 

PIN LOCATION 
PKG.NO. USED WITH ON NET LOCATION PIN 

1----------+-----------.f-------+·~---------+------------~~----------t----------t-----·~ 

-------+--------+--------+-·----------- ---· ···--------+----------+---·---+-------1 

!--------+------+-----+-----------+--- ---I 

Bd A 12 Ml29-2A F23 RESET Ml29-2A 7 
-------+-------+-------+---------·- !--·---·-------·-·- ----------------1 ------t-----

OB4 Mll4-4A 9,lO 
t---------11--------+----+--------___,1-------------l-------~l------1---------1 

1---------------+-----+---------f-----------1-.. -----------1--------___,f-------1 

t---------------+----+-------------~1----------------~f----------+-------+-·--------1 

t--------+------+--·--+---------+-----------f---------+----------------1 

1---------------l--·---+--------if-------------~-------1------+--------1 

F25 Bd A 8 Ml30-2A F24 SET Ml29-2A 3 
1-------------+--------1----------11------------------+--------f------+--------1 

1--------+------+--------+--------------+---------+-----------+---------1--·--------1 

1--------------1-----+-----------+----------~-------------+-------+--------1 

1--------+------+----+----------+---------+---------~--------r-----~ 

1--------+------+--------+------------- -- ·---------------+------------+-----~-------1 

F25 Bd A 9 Ml30-2A F24 RESET Ml29-2A 14 
1-------+--------+----1----------t-----·----------t----------+-------+-·-----i 

OBS Mll3-3A 4,5 
--------+---------··-·-·-·-I---··------- ····---··-··· --···--·-··--·--·· - ·····--·---··- ·-··-····-·······-------+---------f-------1------

!--------+------+----+------ ---+---------+-------1------t---~-~ 

1-------------+--------t------------- -··--·----------+--------11-------t-------1 

F26 Bd A 13 Ml30-2A F25 SET M130-2A 10 
t---------+------+-----+------------+-----------+--------+-------------1 

t---------+------+-----+---------+-----~---+------+----------------1 

t-------1f----------~ ------+---------··· ··-··----·-·-·-----+---- ---·---+----------1------1-------

i--------1-------+-------+-------------------t-------------+----~--

1--------+----·--+-----+--------------1---------+-------1------+-------1 

F'26 Bd A 12 Ml30-2A F25 RESET Ml30-2A 7 

l--------f--------1------+--------~-~-----------+--------------+-------1 

1--------+------+----+-------------i ---------+--------11------1-------1 

F27 Bd A 8 Ml27-4A F'26 SET Ml30-2A 3 
1--------1----------------------·--·--·· .. -·-··--·-·-·· .. --·-··--·-----+------+------+------1 

i--------+-------+----+--------~---------+--------+------+-------1 

~---------·-+-------+-----+-------1------------------+------+------

t-·--------·- l--·------+·------t-------+----------+------+------+--------1 

---------·---~--------1----1---------+----------+--------+------1-------1 

F27 Bd A 6 M127-4A F26 RESET Ml30-2A 14 
!---·---·--·-----·-·I- ---·---------------1---------1-------+-------+----~------... 

!------··-·-·-- -------------t----lf--------+--------t---o_n_7 _____ T __ M_ll_3_-_3_A_-+-·-1_2_,_1_3_ .... 

t-----------·····-·--1------------+--------+-------1---------0------_._-------1 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

F28 Bd A 8 Ml31-4J\ F27 SET Ml27-4A 3,4,5 

--------
F28 Bd A 6 Ml31-4A F27 RESET Ml27-4A 3,4,5 

OB8 Mll3-3A 9,10 

- -.---
KO B3-2 11 M28 C20 L20 Al2 Bl-8 10 

--· 
F4 Fl A36 B2-6 3. 

F2 F3 F4 K27 Bl-7 13 

--
F2 F4 K28 Bl-4 13 

G Lll B2-5 1 

Kl B2-4 3 MlB L30 G Lll B3-3 l 

G L31 BS-6 2 

Kl Bl-7 6 M7 K9 G L31 85-3 10 

INPUT Kl B2-4 1,2 

-----1 ~--~----------

K2 C4-4 11 M93 F4 "L53 "fi4 C4-6 13,2 

Kz Cl-8 M65 
------

Fl4 C5-5 4 8 K40 

K28 K34 Fl4 C6-l 3 
- -A2 C30 Lll B3-3 4 

INPUT K2 C4-4 13,12 

EXIT BS-6 

EXIT C5-6 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

KS B3-2 6 M28 G 

Al9 

G 
1------·-+------+-----·-·--+---·-·-·------11--------+-------+-----+------t 

C39 Fl4 
1-------+----·-----+----+---------·-----4-------------1------+-----+-·----t 

C4 

F9 C30 

1------·+---------+---·-- ---- ----------+-- --------1-------1-------f-------i 

11--------1-------- -·------------ r---- ----·--!---------+--------+-----+----

~-----+---·-------- -------·-+----------------t-----------:-

-------!---------+----- ----+---·------.+--------+------1-------t-------t 

B2-3 6 Ml7 INPUT KS B3-2 4,5 
1--------1----------+---------------t--------·--------.J-------1------f-------1 

·---·--<1-·-----------·--------·-+--------------·----1--------.J------l------f-------i 

-------+---·-------.. ------.. ----------·-+------------·-·---.---.. - __ _, _____ ,_ - --·-·· ----------------·----+----------+-------1------1--------1 

---------------·-·-------- -----.. ·------------ ---- - --·--- ---- ------------!-------------------- --------+-------11-------1-------1 
K6 B3-2 8 M28 F2 K76 Fl4 C6-l 13 

C49 F15 Ml26-7A 3,4 l----·-----_,.__ _____________ .,_ ___________ , ______________ +·--------------·-------·-------J---------4--------+-------+---~-~ 

C40 F3 Fll Cl-14 13 
I-------+--------- 1-----------------1-----------·---;---------~,___-------+-------1-----4 

G Lll B4-l 4 
------I---------- -----·------·----+-·------·----·--------·---·----+ 

,C39 F4 F14 Lll 85-8 1 ----------+---------·-------- .,_ ______ _ 

L20 F20 M118-6A 2 ·-----·----- ____________________ __.,__ ________ --<1-------------li---------+--------l------+-·-----t 

C37 LlO Al7 CS-2 3 
---------·-- -----------·---------- ·----·---------t----·----------1-----------+-------+-----+----_ __, 

EXIT AB-7 
--------+-------·------+----------·---1--------+-------f-------+-------t 

EXIT BB-7 

EXIT CB-7 

--·-·--·----------+-·--------1--------------

1-------+-------+------t-------·---+--·-------------11-------·-4--------1~-----
K6 B2-3 8 Ml7 K50 F20 Ml25-5A 13 

INPUT K6 B3-2 9,10 

EXIT A4-2 

EXIT B4-2 --
--
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

K7 Bl-S 3 MS G Lll B2-S 10 
I----· 

-
G Fl4 CS-6 3 

t---....,__- - t- ---- -
Al9 F4 l-'12 CS-8 11 

EXIT BS-3 
t--- f--

EXIT CS-3 

~~ 

K9 Bl'."S 8 MS K92 Fl4 C6-2 4 
ll' 

Fl4 Z3 C2 B3-8 4 

C49 Z3 Al3 B4-10 4 

C40 K90 BS-4 1 

EXIT B2-13 

EXIT C2-13 

-·-·-

K9 Bl-6 6 M6 INPUT K9 Bl-5 9,10 
--
All Al4 B4-4 10 

-
Kl G L31 BS-3 9 

L53 G Lll B4-2 4 

-- --·~ 

C39 Fll G Fl4 C4-6 8 
-··-

KS Fl4 C6-4 10 

C49 M6 G Cl B2-ll 10 

M6 G C2 B3-7 s 
- --- -
F7 F8 C2 B3-7 9 

EXIT B2-14 

EXIT C2-14 

Kl3 Bl-5 11 MS K28 Fl4 CS-7 9 

' A36 K28 Lll B3-3 10 

K41 A36 A3S C4-l 4 

EXIT B9·6 
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1600 TECHNICAL REFERENCE MANUAL 

--GENERATED 
SIGNAL PKG.NO. USED 

LOCATION PIN 
WITH ON NET LOCATION PIN 

EXIT C9-6 

----:--- ---··----·--t-····---·-· --
--
--
--

Kl4 Bl-5 6 MS L60 L21 Bl-1 9 
-·-----··· t--

--
--

--!---·--··----------· t---- --
--- -··--·- --

Kl4 Bl-6 8 M6 L20 K27 K35 L21 Bl-2 4 
f- ------------·····--·· -- --

INPUT Kl4 Bl-5 4,5 
--

t---------·-·---- 1---·--·---··-----

--
--- t----· --

K22 C4-3 8 M92 G Fll Cl-12 9 --
FlOl F3 C2-3 1 

----+-- ------1 

Fl F3 C2-3 2 --
f----------!-----------+-· ------~ 

-----t------- --
----+--- -----·-

K22 Cl-13 8 M70 INPUT K22 C4-3 9,10 
-----·---1----- -·· ----- -----·- --------- --------------- ----

Cl A4 C3-5 12 

t----- --
--
--

K27 B2-4 6 Ml8 LlO L21 Bl-1 13 

-+· 

-
K27 Bl-7 8 M7 INPUT K27 B2-4 4,5 ---L20 Kl4 K35 L21 Bl-2 5 

--
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GENERATED 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

K28 Bl-3 3 H3 Fl F3 K9 Bl-6 3 
-. 

'--
K28 Bl-4 12 M4 INPUT K28 Bl-3 1,2 

- --
K2 K34 Fl4 C6-l 4 

---
Kl3 Fl4 CS-7 10 

A36 Kl3 Lll B3-3 11 

EXIT B9-l 

EXIT C9-l 

K34 C4-2 3 M91 FlO Fll Cl-12 13 
- -
FlO Fll CS-7 1 

rrl T4 ·p3 C3-1 3 

1__~2 F2 G 
-

T7 L20 F3 C2-2 3 

F6 F3 Al Fl4 C6-5 9 
-----

G LSO C3-B 3 
-

A6 F6 Al CS-2 2 

F6 F4 i<40 Bl-4 9 

F4 K42 CS-3 5 

F4 G i<43 C4-1 2 

EXIT B3-2 

EXIT C3-2 
? 

------
K34 C4-l 8 M90 INPUT K34 C4-2 1,2 

K2 K28 Fl4 C6-1 5 

t---· 

K35 Bl-3 8 M3 Cl T39 Z3 Fl Cl-8 1 
------t--- t--· 

C30 F6 Fl4 F9 C2-6 4 
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1600 TECHNICAL REFERENCE MANUAL 

·-
GENERATED 

SIGNAL 
LOCATION PIN 

PKG.NO. USED WITH ON NET LOCATION PIN 

C39 ™ CS-6 9 

A37 Lll B2-5 2 

G L21 B2-l 2 
-

Fl L31 B6-3 4 

C40 A39 K34 C4-l 9 

"' C49 Fl K37 C2-l 9 ·-
EXIT B2-3 

EXIT C2-3 --
--

----
-
K35 Bl-4 6 M4 INPUT K35 Bl-3 9,10 

- -L20 Kl4 K27 L21 Bl-2 6 

-

·--+- - -K37 C2-l 8 H72 A4 Fl Cl-9 13 
-·---+-· 

S22 G F2 C2-l 13 --
G F2 C2-4 10 

I----- --!-·------·· 

--
--

--
K40 Bl-3 6 M3 L53 FlO C3-8 9 ---·- -····-

L53 no C3-7 9 --
L53 Al CS-1 1 --
A6 AlS 85-10 10 

EXIT ~-· 82-9 
----1 

EXIT l_c2-9 

--
-~ 

------1 

----
K40 Bl-4 8 M4 INPUT K40 Bl-3 4,5 ---·-·-

K2 Fl4 CS-5 5 --
EXIT B5-14 

EXIT CS-14 --
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

K41 CS-3 3 HlOO LSO FlO C3-8 13 
-
LSO FlO C3-7 1 

-
K41 CS-3 11 HlOO INPUT K41 CS-3 1,2 

Kl3 A36 A35 C4-l 3 

-
K42 CS-3 8 HlOO F6 K41 CS-3 12 

-L53 A6 F'9 C3-9 3 

G F9 Cl-11 10 

-
K42 CS-3 6 HlOO INPUT K42 CS-3 9,10 

G - G Al CS-2 9 

-K43 C4-2 8 M91 LSO Al CS-1 12 
---

G LSO C6-6 3 
---- -·-
T39 Fl LlO 03-1 9 

Fl A6 L30 03-1 5 

EXIT C4-l 

EXIT 04-1 

---
K43 C4-l 12 M90 INPUT K43 C4-2 9,10 

Al .LSO C6-6 4 
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1600 TECHNICAL REFERENCE MANUAL 

• GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

--

- -K46 BS-4 11 M48 no n1 G L41 BS-8 13 

C40 FlO LlO L31 BS-7 1 --
no 1.31 B6-3 2 

--
--

K50 B5-4 8 M48 C49 AlO Fl2 C5-8 3 

F21 Al6 B4-4 12 

EXIT B9-14 --
EXIT C9-14 

--

KSO B5-4 6 M48 INPUT K50 B5-4 9,10 
- -~ 

CLEAR Kl50 Mll6-2A 4,5 
---

-
K6 F'20 M125-5A 1 
---
C40 F20 Ml25-5A 3 

EXIT A4-l 

EXIT B4-l 

--

PRESET 
K51 1 A1 BOARD 6 Mll8 I6107 F28 Mll7-3A 4 

- --
I6106 F27 M117-3A 2 --
I6105 F26 Mll7-3A 10 --
I6104 F'25 Mll7-3A 13 

I6103 F24 Ml.15-lA 4 

I6102 F23 M115-1A 2 --
I6101 F22 M115-1A 10 

I6108 F21 M115-1A 13 

-
6-34 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

-
K51 1 A1 Bd 8 MJ.21 INPUT K51 MJ.18-6A 4,5 

Fl5 Zl G ~ Ml24•6A 1 

.. 

K73 1A1 Bd " F9 Fl4 C6-2 l 

EXIT A4-13 

EXIT C4-13 
\ 

-
K75 1A1 Bd INPUT Kl75 

EXIT A2-l 

EXIT F3-14 

--
Kl75 1A1 Bd F9 Fl4 C6-2 10 

EXIT A4-12 

EXIT C4-12 

-
K76 1A' Bd INPUT Kl76 

EXIT A2-2 

EXIT F3-13 

,. 

Kl76 1A' Bd K6 F2 Fl4 C6-l 2 

EXIT C4-11 

EXIT M-11 

t--- ·-
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1600 TECHNICAL REFERENCE MANUAL 

SIGNAL 
GENERATED 

PKG.NO. USED WITH ON NET LOCATION PIN 
LOCATION PIN 

K82 1A 1 Bd EXIT A2-S 

EXIT Fl-10 

K87 C2-1 6 M72 Cl F6 C3-3 2 
-

Fl06 F'S C3-2 9 

-
K90 Bl-3 11 M3 L30 L91 B6-3 13 

L90 L31 BS-6 9 

-----i -K90 BS-4 3 M48 INPlIT K90 Bl-3 12,13 

K93 L90 L91 BS-7 4 
- --

~-

---
K92 HAG CARD BO 8 Ml70 K9 Fl4 C6-2 !i --

EXIT C4~7 -
EXIT 84-1 

1----- -

-- " -- !--·----- t--- ----i 

--+--· 

--
- - --
K93 M/\G CD BD 3 Ml70 K90 L90 L91 BS-7 s --

EXIT B7-13 

EXIT 07-13 
·~ 

·-
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 
--1<94 MAG CD BO 6 Ml70 L91 B6-3 9,10 

EXIT 87-14 

EXIT 07-14 

1<80 'A' Bd EXIT A2-3 

F3-12 

Kl50 'A' Bd EXIT A2-4 

EXIT F3-11 

. 

LlO 1 0 1 Bd 8 M145 1<27 L21 Bl-1 1 
--··-· 
FlO C4 K46 L31 BS-7 3 

G Lll B3-l 10 

G Lll B4-l 1 

FlOl F14 C4-S 1 

L30 Fl.4 CS-7 s 
A2 F8 Cl-3 13 

K6 C37 A17 CS-2 s 

EXIT B3-10 

EXIT C3-10 

EXIT 03-10 

LIO 1 0 1 Bd 6 Ml45 Al8 LSI Cl-10 1 

F2 C49 Fl4 C3-6 6 

Fl04 Lll B3-4 12 
·--t--· 

Fl04 Lll BS-2 5 
~----·----·t- - -

F4 L31 B4-3 2 
t--·-----·-- --·-- ------ -

L30 L31 BS-5 1 
t--·---·------ ·-··· -··-·-·--

F4 F20 Ml25 5 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 
-
Fl Al B6-2 2 

EXIT D6-2 

EXIT C6-2 

EXIT B6-2 

EXIT A6-2 

Lll BS-3 6 H47 ACCUH Hl54-4D 11,12 

INPUT 

EXIT B7-l 

EXIT D7-l 

Ll9 'D' Bd 13 M150 G INPUT LlO Hl45-3D 3,4 

L41 Zl GS RECORD Hl43-7D 9 
--

+VCC Ll9 Hl41-3D 1,2,13 

- -·---
Ll9 •o• Bd 12 Ml.41 G INPUT LlO Hl45-3D 10,11 

L41 2:1 GS RECORD Hl43-7D 3 
--- -~--

Fl LSO C3-2 3 

+VCC 

EXIT C4-4 
I---· 

EXIT 04-4 --1---· 

1------·-~-----

t---1--·--·---·-- --
!------·····----1-------- ·-

-·-··------1------

LZO 'D' Bd 5 Ml49 A2 FB C3-3 10 ..._. _________ 
l----------- --

Z3 Fll Cl-11 4 ._.. ____________ 
l----------· 

F3 L21 Bl-1 3 ------- -·-··---·--!-------------- ---·--·---;--

Kl4 K:i7 K35 L21 Bl-2 8 ....__ _____________ 
G L21 B2-2 10 

-----·-·---~------~------- ----~~-~ ·-
K6 F20 Mll8-6A 1 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

K34 Tl F3 C2-2 5 

A4-9 

EXIT B4-9 

EXIT C4-9 

EXIT 04-9 

- r- - -L20 01 6 M149 ( FB F7 A38 Cl B2-8 12 

~ F3 F2 Mi 

!l-3 Fll Cl-11 2 

F7 Lll B3-1 2 

F3 L21 Bl-1 5 

C20 KO Al2 Bl-8 9 

EXIT B6-13 

EXIT C6-13 

EXIT 06-13 

L21 B2-6 8 M20 INST REG Ml59-40 11,12 

INPtrr 
--r----

EXIT B7-2 

EXIT 07-2 

- -L30 04 8 Ml46 LlO L31 BS-5 2 
- --•T• 

G L31 BS-6 5 

K90 L91 B6-3 1 

Kl G Lll B3-3 13 --
LlO Fl4 CS-7 4 

··~ 
EXIT B8-5 

EXIT CB-5 
1----

EXIT DB-5 
t--·---··--------1----· 

t----··-·---- ····-· -·· -----------·-··-- ------. -
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

L30 D4 6 Hl46 Fl04 Lll B3-4 5 

FlO L60 B6-2 9 

Fl A7 B6-2 4 

EXIT B7-4 

EXIT D7-4 

L31 B5-5 11 M49 FA 11A11 RD Hl40-6D 1 

EXIT B4-14 

EXIT 04-14 

--

-L31 B5-6 8 M50 FA "A"' RECORD Hl40-6D 4 

INPUT L31 B5-5 12,13 

EXIT B7-3 --
EXIT 07-3 

L39 Hl47-2D 5 Ml47 INPUT L30 

+VCC 

..,.___ ____ 
1----· 

--
L39 Ml47-2D 6 Hl47 INPlIT L30 

----
Fl L50 C3-2 5 --
+VCC 

EXIT C4-3 

EXIT 04-3 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN -. 

IAO D Bd 9 Ml47 II-

L40 D Bd 8 Ml47 FlO L60 B6-2 13 

EXIT B7-7 

EXIT 07-7 

L41 B2-2 11 Ml6 GS RECORD Ml43 4,11 

-
IAl BS-8 8 M52 INPUT L41 B2-2 12,13 

WARM UP CKT Ml72-6A 12 

EXIT A4-8 

EXIT B4-8 

L50 C4-4 3 M93 K41 FlO C3-8 1 

-
G L53 Cl-10 2 

G n4 CS-5 10 

A35 Fl4 C6-4 12 

- --·--
LSO C3-8 6 MBB K41 FlO C3-7 13 

G L53 Cl-10 4 

Fl04 G F14 C6-3 4 

C40 A35 Fl4 C6-l 9 

INPUT L50 C4-4 1,2 

K43 Al CS-1 13 
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·-
GENERATED 

SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 
LOCATION PIN 

--
.-. ---

LS! Cl-10 8 M67 INPtJl' LS! C2-S 1,2 

-
F14 LS3 C3-7 2 

C40 G Fl4 C6-3 11 
·-
--

-
LS! C2-5 3 M76 G F14 C5-6 5 

--
Fl4 L53 C3-7 4 

--

--
-

LS3 C2-5 11 M76 K9 G Lll B4-2 6 

K40 Al CS-1 2 
- -
A6 F9 C2-9 12 ---K42 A6 F9 C3-9 4 

·---I 

K40 FlO C3-8 10 

-----1 

-
LS3 Cl-10 6 M67 INPUT LS3 C2-5 12,13 

K40 no C3-7 10 
- --- ··---

K2 F104 Fl4 C4-6 3 

----L60 B6-2 8 M56 INPUT L60 B2-4 12 
-----

FS LSO C3-8 5 

F14 L21 Bl-1 10 

EXIT B6-ll 

EXIT C6-ll 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

---L60 B2-4 11 M18 F7 Lll B3-l 5 

L90 Ml49-20 9 Ml49 1<90 L31 BS-6 10 

1<40. 1<90 L91 BS-7 6,8 

EXIT B7-6 

EXIT 07-6 

L90 Ml49-20 8 Ml49 

L91 BS-5 8 M49 a FA-B RECORD M140-60 12 

EXIT B7-8 

EXIT 07-8 

-
L91 B6-3 8 M57 ~1 FA-B RECORD Ml40-60 9 

INPUT L91 BS-5 9,10 

EXIT B7-5 

EXIT 07-5 

LD-1 D BD EXIT Dl-9 

EXIT Gl-6 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

LD-2 D BD EXIT Dl-8 --
EXIT Gl-7 --

--
--
--

LD-3 D BD EXIT Dl-7 

EXIT Gl-8 
--

-

--

--
LD-4 D BD EXIT Dl-6 --

EXIT Gl-9 

.._. -

-

LD-5 D BD EXIT Dl-5 

EXIT Gl-10 

~-

-----1 

LD-6 D BD EXIT Dl-4 

EXIT Gl-11 

- -

LD-7 D BD EXIT Dl-3 --
EXIT Gl-12 

-

..__·--·--
LD-8 D BD EXIT Dl-2 ---·------1---

EXIT Gl-13 
------·--··---- ----------
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GENERATED 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

LD-9 • D BD EXIT Dl-10 

. EXIT Gl-5 

\ 

LD-10 D BD EXIT Dl-11 

EXIT Gl-4 

LD-11 D BD EXIT Dl-12 

EXIT Gl-3 

LD-12 D BD EXIT Dl-13 

Gl-2 

LD-13 (W 102) EXIT Al-10 

A BD EXIT G2-5 

~ 

Ml B4-9 6 H43 C39 S4 Cl B3-8 1 

S3 C2 B3-6 1 

C30 SlO B4-6 2,4,5 

S6 W2 A3 Bl-8 12 

..,____ 

............__ ______ -
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

----I 
Ml B4-9 3 M43 INPtrr Ml B4-9 3,4,5 

---- -
M2 F2 F3 Cl B2-8 2 

--
Fl38 F7 

1---- ---- -
F8 L20 

-
G C2 B3-6 10 

_ _____, 

HS Bl-11 8 Mll S2 M6 B2-9 l ----··-· 
Al2 M6 B3-:S 1 ---- --
H6 Ml B4-9 1 

WARM UP Hl72-6A 2 
---1 

EXIT A4-6 

B4-6 

MS- Bl-ll 6 Mll 

-~ 

M6 Bl-12 8 Ml2 C30 S3 MS B2-10 9 

C49 K9 G Cl B2-11 13 
-
K9 G C2 B3-7 4 

t--- --·-
F8 C30 All FlO C2-7 4 

G Fl4 C6-4 s 
-.-

G Lll B3-4 10 
----
F8 F7 AS Bl-8 s 

F8 A9 B3-S 10 
-----

F5 F7 All B4-10 2 

---· - -----· 
Al8 FS K3S Bl-4 5 

EXIT B6-9 

EXIT C6-9 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

M6 Bl-12 6 Ml2 INPUT LD-11 Ml63-6D 12 

INPUT Warm-Up Ml72-6A 4 

-
MS Ml B4-9 2 

C30 Si MS Bl-11 9 

-
G MS B2-9 10 

EXIT AB-14 

EXIT BB-14 

EXIT CB-14 

Sl BS-1 3 M4S MS M6 B2-9 2 

-
Sl Re~'WSel Sl BS-1 1,2 

EXIT Bl-1 

EXIT G2-14 

---
S2 B2-12 3 M26 M6 C30 MS Bl-11 11 

-
S2 RUN SW S2 B2-12 1,2 

EXIT Bl-2 

EXIT G-2-13 

EXIT G-7-11 

--
S3 BS-1 6 M4S M6 C30 MS B2-10 11 

Ml C2 B3-6 2 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

--

53 HALT SW S3 B5-l 4,5 

EXIT Bl-3 

EXIT G2-12 

EXIT G7-10 

S4 B5-l 8 M45 C39 Ml Cl B3-8 2 
--

- ffoMENTARY S4 BS-1 9,10 S4 jcONTACT 

f>DSITIONS 
F REG, EXIT Bl-7 

SEL, SW EXIT G2-8 

EXIT G7-6 

--
S6 B6-l 8 M55 Ml W2 A3 Bl-8 13 

--

--
S6 B6-l 6 M55 si6 S6 B6-l 9 

-------t--

1----------

S7-B POWER INPUT WARM-UP Ml73-6A 1 BUTTON 

EXIT Al-5 

EXIT G2-10 

6-48 



1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

SS READY INPUT 'RUT'ION 
WARM-UP 
NORM CLOSED. Hl73-6A 10 

NORM OPEN Hl32-5A 5 

EXIT Al-4 

EXIT G2-ll 

--···-·- -SlO B4-6 6 H40 S31 S20-S30 BRD G 

EXIT Bl-9 

EXIT G6-13 

-
Sl6 REG. SEL. SW S6 B6-l 5 

EXIT Al-14 

EXIT Bl-14 

EXIT G2-l 

-
Sl6 REG. SEL. SW S6 S6 B6-l 10 

EXIT Bl-8 

G2-7 

S20 DISPL. BD. F8 Cl-1 2 

F7 Cl-2 2 

F6 Cl-3 2 

F5 Cl-4 2 

F4 Cl-5 2 

F3 Cl-6 6 

F2 Cl-6 2 

Fl Cl-7 2 
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1600 TECHNICAL REFERENCE MANUAL 

GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN ·---EXIT Cl-2 
----1 

EXIT G4-13 
--- ------- ----1 

----; t----

--

----1 t----
_ ____, 

---1 -
S21 DISPL BD PRESET Fl Cl-7 13 

--j-----1 ----------4 t--- --
EXIT Cl-10 

--
G4-5 

---I --··-·---- -

--
---I I---

S22 DISPL BD K37 G F2 C2-l 2 

EXIT Cl-9 

G4-6 
-

I--· 

--

523 DISPL BD G G F3 C2-2 11 

EXIT Cl-8 

EXIT G4-7 

·-
t----· 

si4- DISPL BD PRESET F4 Cl-5 13 

EXIT Cl-7 

G4-8 

S2S DISPL BD PRESET FS Cl-4 13 

EXIT Cl-6 

EXIT G4-9 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

826 DISPL BD PRESET F6 Cl-3 13 

EXIT Cl-5 

EXIT G4-10 

S27 DISPL BD PRESET F7 Cl-2 13 

EXIT Cl-4 

EXIT G4-11 

S28" DISPL BD PRESET F8 Cl-1 13 

EXIT Cl-3 

EXIT G4-12 

-
S29 DISPL BD G-GSET Fl4 C6-3 1 

EXIT Cl-11 

G4-4 

- ~~~~ 

S30 DISPL BD G Fl4 CS-7 12 

EXIT Cl-12 

EXIT G4-3 

T4 Bl-10 ~2 T7 Bl-9 9 

Ti G c2 Bl-13 10 
-- - 1::3"9 B4-9 T7 10 

1--· 
-··-
T7 G MS Bl-11 4 

L--. 
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GENERATED .. 
SIGNAL 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

FlOl A2 FlO C2-8 3 

Flo Fll C2-9 10 

EXIT B9-8 

EXIT C9-8 

T4 Bl-10 6 MlO .Z-2 T7 Bl-9 3,4 

-
1<34 T7 ~2 F3 C3-l 5 

--
F2 G 

WARM UP Ml72-6A 10 
-

A2 FlO C2-7 3 

Tl C30 
--·-

Cl-13 5 Fll 
--

AS C37 G K22 Cl-13 10 

A6-5 ·-
EXIT B6-5 

EXIT C6-5 

T7 Bl-9 8 M9 Z2 T4 Bl-10 3,4 

K34 L20 fi3 C2-2 4 

C30 c3f B2-12 13 

EXIT B2-10 
·--I----

C2-10 

t----------

I------·---- ··-------··-r---
Tl Bl-9 6 M9 INPUT T4 Bl-10 9 

T4 G ·e:f Bl-13 9 

WARM UP Ml72-6A 9 

T4 G -M.5 Bl-11 3 

T4 T39 B4-9 9 

K34 T4 F3 C3-l 4 
~-

Z2 F2 G 
-~"!",, -

C30 T4 Fll Cl-13 4 
~-

FB C30 G Fl4 C6-5 5 
'---· 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

C2 Z2 Z4 M121-7A 4 

EXIT A6-6 

EXIT B6-6 

EXIT C6-6 

-
T39 B4-9 11 M43 C20 G Cl Bl-14 10 

-
C30 C39 B4-8 10 

C40 c49 B4-B 13 

-Cl G M6 Bl-12 4 

C20 G M6 Bl-12 11 

K35 Cl Zl Fl Cl-8 4 

G Fl4 C6-6 1 
-

C20 FlS Ml26-7A 9 

C20 L41 B4-3 10 
-

F2 A6 BS-9 1 

EXIT BB-6 

EXIT CB-6 

EXIT AB-6 

m -
B4-9 8 M43 K43 Fl LlO 03 11 

G Fl4 C6-6 10 
~--

C40 L41 B4-3 1 

INPUT T39 B4-9 12,13 

EXIT B6-12 

EXIT C6-12 

"EXIT 06-12 

-· 
Vl C4-3 11 M92 F6 Fl06 C3-4 0 

F4 no4 C3-4 1 

F4 Fl04 CS-4 4 

CLEAR F9 C4-8 2 
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.. 
GENERATED 

SIGNAL 
LOCATION PIN 

PKG.NO. USED WITH ON NET LOCATION PIN 

·-
CLEAR FlO C4-8 6 

Cl ClOl C4-2 13 --

--
--

V2 CS-4 3 HlOl CLEAR FU C6-7 6 --
PRESET Fl2 CS-8 13 

---
CLEAR Fl2 CS-8 2 

--
--
--
--

VJ B2-7 8 M21 PRESET/CLEAR Tl Bl-9 2,13 --
PRESET/CLEAR T4 Bl-10 2,13 

CLEAR MS Bl-11 2 

PRESET M6 Bl-12 13 

PRESET C2 Bl-13 13 
--1---- --

CLEAR Cl Bl-14 2 ·-

~-

--· V4 A6 8 Ml24 W2 Ml,23 9,10,12 

A BD 8 Ml24 PRESET F20 Ml31-4A 4 
-·-

CLEAR F20 Ml31-4A 1 
- -·- --

CLEAR Fl5 Hl26-7A 2 
·------

CLEAR F28 Hl31-4A 10 
-----

CLEAR F27 Ml27-4A 2 

--
vs D BD 6 Hl44 PRESET 2·2 Hl48-2D 4 

CLEAR 22 Ml48-2D 1 

PRESET Z3 M148-2D 10 

CLEAR Z3 Ml48-2D 13 

PRESET L90 Ml49-2D 10 

CLEAR L90 Ml49-2D 13 

PRESET L40 Ml47-2D 10 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 
-

CLEAR L40 Hl.47-20 13 

PRESET L39 Ml47-2D 4 

CLEAR L39 Ml41-2D 1 

CLEAR L20 Hl.49-20 1 

V6 D BD 11 Ml69 PRESET L30 Ml46-4D 13 

CLEAR L30 M146-4D 2 

CLEAR LlO Hl.45-3D 2 

V7 D BD 3 M169 MEMORY L41 Ml7l-3D 4,S,l,6,2, LimSEAL * 
11,3,12 

* JUMPER CO NECTEO TO V7 TO U "RACKS ~SEAL PA IR OF • 

- -1602 F9 A30 M165-50 12 
--ONLY F9 All M165-50 9 

Wl 1A1 BD FA-A, FA-B EXIT A8-l0 

WARM UP G.S. RECORD 08-10 

CIRCUIT INHIBIT 

W2 1 A1 BD 

-W2 1 A1 BO PRESET MS Bl-11 13 
--

" M6 Bl-12 2 

II Cl Bl-14 13 
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GENERATED 
SIGNAL. 

LOCATION PIN 
PKG.NO. USED WITH ON NET LOCATION PIN 

II C2 Bl-13 2 

" Fl4 C6-7 2 

INPUT LD Ml22-4A 1,2,4,5 

Ml & S6 A3 Bl-8 1 

PRESET LlO Ml45-3D 13 

II L20 Ml49-2D 4 

-------EXIT A8-12 

EXIT 88-12 ·-
EXIT CB-12 

EXIT DS-12 

WllO 1 A' BO INHIBIT DEVICES EXIT A3-9 

DURING WA RM UP EXIT Fl-6 

Zl 1 0 1 BD 8 M144 L39 M147-2D 3 
t----· 

L40 M147-2D 11 

L90 Hl49-2D 11 
t---· 

LlO M145-3D 12 

L20 Ml49-2D 3 

Z2 M148-2D 3 
-~ 

Z3 Ml48-2D 11 

-

1---
Z2 1 0 1 BD s Hl48 T7 Bl-9 s 

T7 Bl-9 10,11 

Fl CJ-1 6 

EXIT 84-10 

EXIT C4-10 

EXIT 04-10 
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GENERATED 
SIGNAL PKG.NO. USED WITH ON NET LOCATION PIN 

LOCATION PIN 

-
z.i 'D' BD 6 Ml48 T4 Bl-10 5 

~ Ml21-7A 5 

EXIT A8-13 

EXIT BB-13 

EXIT DB-13 

~-3 1 0 1 BD 9 Ml48 Fl4, K9 C2 B3-8 3 

-
K35,Cl,T39 Fl Cl-8 5 

FlOl F11 Cl-12 5 . 

N A Bd 6 M123 ENABLE F27 M127-4A 12 

BUFFER F26 M130-2A l 

REGISTER F25 M130-2A 5 

F24 Ml29-2A 1 

F23 M129-2A 5 

F22 M128-2A l 

F21 Ml28-2A s 
INPUT Z4 Mll6-2A 9,10 

Z4 A BD 8 Mll6-2A F28 Ml31-4A 11 

-- I-

-. __ 
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PIN -
3 

5 

6 

7 

INI'ERFACE SIGNAL GLOSSARY 

+18 volts DC 

CLUR 

STATUS CONTROL 

INPUT BUSY 

DESCRIPTION 

Signal to control application of AC power 
to the motors and power supplies in a 
peripheral device. This line will go high 
when power is applied to the processor and 
will remain high until power is removed 
from the processor. 

This signal will go high whenever the pro­
cessor has accepted a byte of data from a 
peripheral device. The duration of this 
signal will be 40 microseconds. The type 
of information that was accepted, data or 
status, will be indicated to the device by 
the condition of the Status Control line. 

This line will be high when the processor 
attempts to sample the status indicators 
in a peripheral device and will be low 
when data is to be read. The high or low 
condition of this line will be stable for 
40 microseconds before the processor 
strobes the input busses, and will remain 
stable for 40 microseconds after the strobe. 
The period after the strobe will be de­
fined by the CLEAR signal described above. 

This signal i~ used for other purposes with­
in the system and may be expected to vary in 
a random fashion except at the intervals 
described above. 

This signal will be high whenever there is 
no data ready for delivery to the processor 
from an input device. The processor nor­
mally holds this bus high through a resistor 
to +18 volts to ensure a busy condition if 
no devices are connected or if none of the 
connected devices are selected. When a 
device is selected, it will pull the signal 
low when a character is ready to be delivered 
to the processor and return the signal to its 
high condition within 40 microseconds of the 
rise of the CLEAR signal associated with the 
reading of the character. This signal will 
not be changed by the reading of status in­
formation. 
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PIN 

8 

9 

10 

11 
T 
H 
R 
u 

18 

INTERFACE SIGNAL GLOSSARY (CONTINUED) 

NAME -
INHIBIT 

SELECT COMMON 

DATA COMMON 

Ohl 
T 
H 
R 
u 

Ob8 

DESCRIPTION 

This signal is generated when power is 
present at the processor, but the pro­
cessor is not in the READY state. This 
condition will exist during the initial 
application of AC power to the processor 
or whenever a line fluctuation occurs 
that forces the processor out of the READY 
state. The signal should be used by the 
peripheral .devices to establish initial 
conditions of their control circuits. 

This signal will go high for 40 micro­
seconds whenever the processor wishes to 
change the settings of the Select Flip­
flop~ in the peripheral devices. The 
data that controls the setting of ,these 
flipf lops will be placed on the output 
busses 40 microseconds before the rise 
of this signal and will remain there dur­
ing the 40 microsecond Common signal and 
for 40 microseconds thereafter. 

This signal will go high whenever the pro­
cessor is transferring data to a peripheral 
device. The duration of the signal will be 
40 microseconds. The data to be transferred 
will be placed on the output busses 40 micro­
seconds prior to the rise of this signal and 
will remain there for the duration of the 
Common signal and for 40 microseconds there­
after. 

These eight signals represent the eight out­
put busses used· to transfer data from the 
processor to a peripheral device. Tile type 
of qata is determined by the Select Common 
or Data Common signal that will accompany 
the data. 
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PIN 

19 

21 
T 
H 
R 
u 

28 

INTERFACE SIGNAL GLOSSARY (CONTINUED) 

NAME 

OUTPUT BUSY 

Ibl 
T 
H 
R 
u 

Ib8 

DESCRIPTION 

This signal will be high whenever a se­
lected peripheral device is not ready to 
accept a transfer of data from the pro­
cessor. The processor normally holds 
this signal high through a resistor +18 
to ensure a busy condition if no devices 
are connected or if connected devices are 
not selected. When a device is selected, 
it will ;pull the signal low whenever it 
is ready to accept a character from the 
processor and will return the signal to 
its high condition within 40 microseconds 
after the rise of the DATA COMMON signal. 

These eight signals represent the eight 
input busses used to transfer information 
from a peripheral device to the processor. 
A selected device will place either data 
information or status information on these 
lines as determined by the STATUS CONTROL 
signal. When data, as opposed to status, 
information is placed on these lines, it 
must be stable for at least 25 microseconds 
prior to pulling the INPUT BUSY signal to 
the low condition that will permit the 
processor to read the information. 
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