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Figure 6-39,

OCER Card Configuration (Sheet 1 of 2)




COMPONENT SIDE OF BOARD
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REPLACEMENT OF TRANSPORT DRIVE MOTOR

Should it be necessary to replace a transport drive motor, do not replace only the motor
itself; replace at the next higher assembly. The transport motor plate assembly includes
the motor. '

CALIBRATION AND ALIGNMENT PROCEDURE

Tables 6~37 through 6~55 provide procedures for checking individual units of the CJ122 Reader.
Tests of individual units should be performed every 6 months or whenever the individual

unit has undergone extensive repair. The steps must be performed in the sequence presented,
since each step depends upon proper operation of components tested by previous steps.

If the normal indication is not obtained for a particular step, refer to the instructions in the
Procedure column, These instructions will be either to check specific components or to
refer to a troubleshooting table, If the instructions are to check a specific component, check
all wiring associated with the component to isolate the fault to the specific component or the
associated wiring, Whenever a fault has been detected and repaired, repeat the check and
alignment procedure to make sure that all normal indications are obtained. If reference is
made to a troubleshooting table, proceed to the step and action in the troubleshooting table
referenced, find the applicable symptom, isolate and repair the fault, and repeat the check
and alignment procedures.

TIMING BELTS ADJUSTMENT

The transport system drive is applied from the servo motor to the main drive pulley assem-
bly., The feeder and edger assemblies are driven by the main pulley. An intermediate
pulley assembly with a flexible coupling (to compensate for the slight angle of the edger
rollers and belt) transfers the drive from the main pulley to the edger. Timing belt adjust-
ment procedures are listed in table 6-37 and shown in figure 6-40,

TABLE 6-37, TIMING BELT ADJUSTMENT PROCEDURE

Step Procedure

1 Apply a 1- to 2-pound force at the center of the belt, Short belts should deflect from|
1/16 to 1/8 inch; feeder drive belt should deflect 3/16 inch.

2 Adjust edger drive belt by loosening four edger casting mounting bolts and moving
edger casting in direction of arrows. '

3 Adjust intermediate timing belt tension by moving drive pulley assembly in direction
of arrows.
4 Adjust feeder drive belt tension by moving feeder idler pulley in direction of arrow.
5 Adjust servo motor belt by moving servo motor in direction of arrows,
NOTE

Check tension on corresponding belts when adjust-
ing tension on any timing belts, Belt tension is
interrelated due to common pulley shafts or ad-
justment points.
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Figure 6-40. Timing Belts Tension Adjustments

TABLE 6-38. DEDOUBLER ROLLER PARALLEL
ADJUSTMENT PROCEDURE

Step Procedure

1 Deenergize reader,

2 Remove . right side, BC front and center front panels.

3 Remove baffle plate in front of feedup table.

4 Remove front of féedup table to provide access to adjusting and fastening screws
of feeder assembly shown in figure 6-33,

5 Lioosen fastening screws.

6 Adjust dedoubler roller by turning adjustment screw at bottom of assembly.
Repeat step 3 in PMP 2, 1,

7 If rollers become too tight, readjust document thickness setting by performing

procedures in table 2-17, section 2.
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TABLE 6-38, DEDOUBLER ROLLER PARALLEL
ADJUSTMENT PROCEDURE (CONT'D)

Step Procedure
8 Repeat step 3 in PMP 2, 1,
9 When rollers are parallel, tighten fastening screws,

10 Repeat step 3 in PMP 2. 1,

11 Check that grooves in feed rollers are centered with lands on dedoubler rollers.
If not, adjust by loosening or tightening stopnut on feed roller shaft shown in
figure 6-41A,

12 Repeat step 3 in PMP 2. 1,

13 Replace front of feedup table,

TABLE 6-39., STATIONARY RAMP ADJUSTMENT PROCEDURE
Step Procedure
1 Move feedup table away from feeder assembly by performing steps 1 through 7 in
table 6-22,
2 Check that ramp mounting bracket is properly secured to feeder casting.
3 Loosen screws securing stationary ramp to mounting bracket,
NOTE
If adjustments in steps 4, 5, and 6 cannot be made
using stationary ramp slots, loosen ramp mounting
bracket screws and make necessary adjustments,
4 Slide ramp on slotted holes until dedoubler roller extends above ramp approxi-
ma tely 0. 005 inch,
NOTE
If 0. 005 inch cannot be obtained by moving ramp,
add or remove shims between ramp and mounting
bracket as required.
5 Check that stationary ramp is centered on dedoubler roller. If not, readjust
ramp.
6 Check that stationary ramp is parallel to edger plate as shown in figure 6-41D,

If not readjust ramp.
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TABLE 6-39. STATIONARY RAMP ADJUSTMENT PROCEDURE (CONT'D)

Step Procedure
7 Tighten all screws and recheck dimension obtained in step 4.
8 Check flag positiori. Refer to steps 1 through 3 in table 6-40,
9 Move feedup table into mounting position on buffer controller and check that feedup

belt is positioned inside stationary ramp so that rubber strips on belt are centered
in slots in ramp and do not bind on ramp. If necessary, adjust ramp by moving
in slots (see figure 6-41D).

Move feedup table into mounting position and adjust leveling pads. (Feedup table
will be 0. 060 to 0. 090 inch above edger. )

TABLE 6-40. GENERAL FEEDER ADJUSTMENT PROCEDURE

Step Procedure

Document Height Adjustment

1 Place documents on feedup table at same angle as wedge. Document height above
stationary ramp should be between 0. 030 to 0. 060 inch as shown in figure 6-41B.

2 Slightly loosen two screws attaching flag to feed yoke,

3 If too many documents are being fed into feed and dedoubler rollers, move flag
towards edger.

If too few documents are being fed into feed and dedoubler rollers, move flag
towards feedup table,

NOTE

If there is not enough play in flag mounting holes,
move sensor towards feedup table if too many
documents are fed and towards edger if too few
documents are fed.

Pre-feed Rate Adjustment

4 Turn weight on bracket of feed yoke to loosen weight.

5 If document gap is greater than 15 percent of document length, move towards
feedup table.
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TABLE 6-40, GENERAL FEEDER ADJUSTMENT PROCEDURE (CONT'D)

Step Procedure

CAUTION

Do not use the DOCUMENT THICKNESS ADJUST
knob on document adjust panel for adjusting docu-
ment gap.

6 Load documents onto feedup table and run.

Readjust weight if required.

CONVEYOR VACUUM BELT

For vacuum belt tension adjustment see figure 6-34 and table 6-29,

The conveyor vacuum belt tension must be set so that the belt lies flat and snug on the
vacuum chamber. Too much tension causes the sides of the belt to curl as it passes under-
neath the conveyor. Not enough tension causes belt to lift, and when transport direction is
changed there is no movement., Curling may cause excessive wear on the belt, requiring
premature replacements. Refer to table 6-29 for replacement procedures.

VACUUM LEVEL CALIBRATION

The reader vacuum pressure is supplied by a low level, high volume system. The system
supplies vacuum of 1.5 to 2, 0 and 8 inches of water at nominal flow rate of 6 cubic feet per
minute. One and one-half to 2. 0 inches of vacuum is supplied to the edger; 8 inches of
vacuum is supplied to the conveyor vacuum belt and stacker vaccum belts and is used for
cooling by drawing air through the main drive motor.

Two vacuum blowers are housed in an enclosure located under the recognition rack. The
enclosure is divided into two chambers - one for the 1. 5- to 2, 0-inch level and one for the
8-inch level. A damper between the two chambers and a relief valve on each chamber serve
as individual adjustments and regulators for each level as shown in figure 6-42, Vacuum
level calibration procedures are in table 6-41,

TABLE 6-41, VACUUM LEVEL CALIBRATION PROCEDURE

Step Procedure
1 Check that fan is rotating in both vacuum pump motors. to ensure that motors are
running,
2 Check that all vacuum hoses are connected (figure 6-43) and connections are tight.
3 When either (but not both) of the two gauges indicates a variation in the vacuum

level, adjust relief valve on chamber (see figure 6-42), If pressure in the other
chamber is affected during this adjustment, readjust relief valve on other chamber,

4 If vacuum pressure in each chamber cannot be adjusted to proper level by adjusting
relief valves, adjust vacuum gate between chambers (figure 6-42),
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MARKING PEN ALIGNMENT PROCEDURES

The marking pen alignment procedures are contained in table 6-42,

The marking pen is designed to be retracted away from the trough when not in use. There
is a tab on the bracket on which the marking pen solenoid is mounted that prevents the

bracket from revolving and interfering with the scanning mirror.

When the marking pen is raised away from the trough it is possible to raise the pen so far

that the stop tab will not prevent the bracket from revolving and striking the scanning
mirror. The pen should not be raised so far that the stop tab is ineffective.

TABLE 6-42. MARKING PEN ALIGNMENT PROCEDURE

Step Procedure

1 Deenergize reader,

2 Lift left hood.

3 Rotate mounting clamp until marking pen is in appropriate location on document

(see figure 6-44),
NOTE

Mounting clamp is held by spring tension so that
rotational adjustments can be done without loosen-
ing adjustment screws each time,

NOTE

4 For on-line marking during page and document
reading, the marking pen should be set as far to
right on mounting clamp arm as possible,

until it stops.
Tighten horizontal adjustment screw.

NOTE

For marking journal tape, the marking pen should
be downstream of read area. Distance is deter-
mined by program parameters,

left,

Tighten horizontal adjustment screw.

5 CAUTION

Marking pen must not be raised to extent that
marker guide bracket clears the clamp bracket,

trough,

If necessary, loosen horizontal adjustment screw and slide clamp bracket to right

Loosen horizontal adjustment screw and slide clamp bracket required distance to

If necessary, loosen vertical adjustment screw and move marker guide bracket up
or down until top of ink holder assembly is 5/64 inch above surface of conveyor
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TABLE 6-43. EDGER ALIGNMENT PROCEDURE

Step Procedure

1 Remove side guide drive chain from edger by loosening nut holding chain idler

sprocket, figure 6-31 on feedup table. |

2 Draw a line down the center of a document (any size within specified range).

3 Place document against edging wall of edger.

4 Adjust edger until line is aligned with center row of vacuum holes in conveyor
trough, '

5 Adjust paper guides on feedup table until outside guide is aligned to 3/16 inch

inside of edging wall.

6 Adjust inside guide on feedup table so that test document fits inside the two guides

(approximately 1/16 inch between document edges and guides).

7 Ensure that paper guides on feedup table are parallel with each other,
8 Replace side guide drive chain on edger.

9 Energize reader.
10 Place document (used in step 2) on feedup table,

PAPER WIDTH ADJ, switch on document adjustment panel,
11 Press ENABLE FEED UP pushbutton switch,
When LOAD pushbutton indicator lamp lights, press LOAD,

area,

If document is not centered, repeat alignment procedure.

Adjust paper guides to 1/16 inch of document edges on feedup table by manipulating

Note that line on document is centered on conveyor as document travels to read

DOCUMENT SENSOR ALIGNMENT PROCEDURE

The procedure in table 6-44 is used to align the following document sensor circuits:

Feedup

Sort entry

Sort station 1
Sort pocket 1 full
Sort station 2
Sort pocket 2 full

The sensor locations are shown in figure 6-45.
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TABLE 6-44. DOCUMENT SENSOR ALIGNMENT PROCEDURE

Step Procedure

1 Connect digital voltmeter to TP-B on sensor unit as shown in figure 6-46,

2 Adjust sensor alignment by loosening mounting screws and alternately adjusting
sensor unit and infrared light source until voltage appears maximum on TP-B
(+15V, +8,5V minimum), If no voltage change occurs refer to step 2, table 6-8,

3 After maximizing voltage at TP-B cover the photocell with a single sheet of paper
(use test document number 48705201) and monitor the level that TP-B drops to.

4 With DVM monitor TP-A. Adjust the potentiometer screw (see figure 6-46) until
the voltage at TP-A is midway between the voltages read in steps 2 and 3. The
sensor is now adjusted for proper operation.

5 Connect test probe to the appropriate sensor unit output as follows:

Sensor Output Check Location
Feedup 5A20-13

Sort entry 6E30-5

Sort station 1 6D30-3

Sort pocket 1 full 5C18-1

Sort station 2 6D30-5

Sort pocket 2 full 5C18-5

6 Take a piece of paper and break the infrared path between the light source and
sensor unit, Breaking the infrared path should cause the output voltage to change
from avproximately +4. 5V to +0, 1V, If this voltage change does not occur, refer
to tabl: 6-8.

-

©

=00 O=—-1—T7PA I
o8 O | pp | TESTLEADS
"~ _POWER AND
OUTPUT LEADS
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Figure 6-46. Document Sensor Connections
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DOUBLES SENSOR ALIGNMENT PROCEDURE

To align the doubles sensor circuit consisting of an infrared light source, a doubles sensor,
and a doubles remote circuit, perform procedures listed in table 6-45.

TABLE 6-45. DOUBLES SENSOR ALIGNMENT PROCEDURE

Step Procedure

1 Verify that all required voltages are present on the sensor, remote sensor, and
the source.

2 Connect the positive lead of the DVM to TP-C (figure 6-47, bottom of R4)
of the remote sensor PC board (see figure 6-47). The remote sensor
PC board is mounted on rear of document adjustment panel.

3 Ground negative lead of DV M.,

4 Ground TP-A of doubles sensor,

5 Adjust RO1 on doubles sensor for a reading of zero volts on the DVM and remove
ground,

6 At the document adjust panel, set DOUBLES ADJUST Control to mid-range (6).

7 Loosen screws holding the doubles sensor and reposition until DOUBLES

INDICATOR lamp at document adjust panel lights. If this indicator will not light,
see table 6-9.

8 Insert one sheet of paper (normal weight as used in customer installation) under
the doubles sensor. Adjust doubles sensor position until DOUBLES INDICATOR
lamp goes out. Tighten doubles sensor screws.

9 Insert two sheets of paper under doubles sensor. Verify that DOUBLES
INDICATOR lamp lights.

CONSTANT CURRENT CALIBRATION

The procedures for calibrating the constant current used to drive the common emitters are
contained in table 6-46. The constant current is adjusted so that a common emitter tran-
sistor will turn on when its character matrix is nearest 0 vdc.

NOTE
Adjust LEMAL voltage according

to table 6-47 before performing
this procedure.
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TABLE 6-46. CONSTANT CURRENT CALIBRATION PROCEDURE

Step Procedure
1 Remove the font inhibit card (OFIR) from location A28t or A51ﬁ.
2 | Ground A22 Pin 81 or B28 pin 8™ (OCMP).
3 Connect oscilloscope 10X test probe or DVM to A22 pin 4*, or B28 pin 4T (OCMR).
4 All recognition racks except CW167W04, CW209, CW210: adjust R17 on the charac-
ter quantizer-constant current OCIR card (see figure 6-48) located at A20* or on the
1CIR card, located at A 43™ (see figure 6-49) until the signal changes from some
negative voltage (-6 vdc maximum) to 0 0, 02 vde, CW167W04, CW209, CW210:
adjust R17 on 1CIR card until voltage changes from some negative value to +0. 65
+0, 12 vdec.
5 Place the DVM lead on each of the OCMR card pins indicated in the table below,
ground the corresponding pin, and record DVM reading.
DVM Monitor Ground Voltage
Pin Pin &
4 8
3 7
12 16
18 22
24 28
30 34
Sum of Voltages
Mean Value
6 Determine and record the sum of voltages measured at each pin.
7 Divide the sum of the voltages obtained in step 6 by 6 and record.
8 By inspection of voltages recorded, determine which value is closest to mean
value determined in step 8 and record in table
9 Place the DVM lead on that pin determined in step 8.
10 Ground the corresponding pin called out in the table.v
11 Adjust R17 on OCIR or 1CIR card so that the DVM indicates 0.0 +0. 02 volts.
12 Connect the DVM monitor lead to pin No, 4 on the OCMR Card at A22* or B28ﬁ.

*CJ122 Mods. €01 and C02.
HcJ122 Mods, D, E, F, G, H, I, J, and K.
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TABLE 6-46, CONSTANT CURRENT CALIBRATION PROCEDURE (CONT'D)

Step Procedure

13 Ground pins 7 and 8 of the OCMRicard (A22f or B28‘H‘).

14 Observe DVM reading. The value should be within -4.5 to -1, 5 vdc.
15 Connect DVM to pin 3 of OCMR card.

16 Observe DVM‘reading. The value should be within -4.5 to 1.5 vdc.
17 Disconnect all DVM and ground connections.

18 Proceed-to table 6-47.

*C3122 Mods. CO1 and CO2,
HCcJ122 Mods. D, E, F, G, H, I, J, and K.

TABLE 6-47, LEMAL CALIBRATION PROCEDURE

Step Procedure

1 Connect 10X oscilloscope probe or DVM to TP-2 of the constant current card OCIR
at location A20'r or to TP-r on 1CIR located at A43'H'.

2 All recognition racks except CW167W04, CW209, CW210: adjust R21 on the OCIR
or 1CIR board for +2. 3 +0, 3 vdc (the lower the voltage nearer ground the better the
character match must be to be read out), minimum setting +2. 0 vdc; maximum
+3.0 vde. (See figure 6-48 or 6-49.) Recognition racks CW167W04, CW209,
CW210: adjust R21 on the 1CIR card for +3, 15 +0, 35 vde, maximum +3, 5 vdc,
minimum +2, 8 vdc. :

3 Disconnect oscilloscope or DVM.,

4 Proceed to table 6-48,

*CJ122 Mods., CO1 and C02.

H

CJ122 Mods. D, E, F, G, H, J, and K,

CHARACTER QUANTIZER REFERENCE VOLTAGE CALIBRATION

The procedures for calibrating the character quantizer reference voltage level are con-
tained in table' 6-48.
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TABLE 6-48. CHARACTER QUANTIZER REFERENCE VOLTAGE
CALIBRATION PROCEDURE

Step Procedure

1 Remove chax;acter quantizer-constant current card OCIR located at recognition rack
location A20' or 1CIR located at A43 "' and insert extender card between location and
card (see figure 6-48 or figure 6-49,

2 Connect oscilloscope 10X test probe to junction R15 and R16 on character quantizer-
constant current card,

3 Adjust R16 until observed voltage is -3 £0, 01 vdc,

4 Disconnect oscilloscope,

5 Remove extender card and reinsert character quantizer-constant current card at
recognition rack location.

6 Reinsert font inhibit card (OFIR) removed in table 6-46, step 1.

*c3122 Mods. €01 and C02.
CJ122 Mods, D, E, F, G, H, J, and K,

MIRROR ENCODER CALIBRATION

Procedures for calibrating the mirror encoder are contained in table 6-49. Ensure that
test document is centered in read area and that specified mirror coordinates are correct
before calibrating encoder,

TABLE 6-49, MIRROR ENCODER CALIBRATION PROCEDURE

Step Procedure
1 CAUTION
Do not remove encoder cover.,
Loosen four mounting screws on mirror encoder,
2 Perform PMP 3, 1.

NOTE

The mirror encoder adjustment is very sensitive
and requires little movement of the mirror
encoder in either direction.

If the "A'" in PMP 3. 1 is being cut off or the ""F" is being read, rotate the mirror
encoder counterclockwise (CCW, facing the lead side of the encoder) until the "'A"
through ""E", inclusively, is read.

If the "E" is being cut off, rotate the mirror encoder clockwise (CW, facing the
lead side of the encoder) until the "A" through "E", inclusively, is read.
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TRANSPORT CONTROL SYSTEM CALIBRATION

Procedures for calibrating the transport control system are contained in table 6-50 and

table 6-51,

Table 6-51 adjusts transport speeds and servoing, Table 6-50 checks the trans-

port power amplifier for branch current balance. The procedures in table 6-50 should be
followed whenever the transport power amplifier has been repaired; the procedure in table
6-51 should be followed if errors have been printed out during RX-3, Module 2, or RX-4,

TABLE 6-50, TRANSPORT POWER AMPLIFIER CURRENT BALANCING PROCEDURE

Step Procedure

1 With reader powered up, force transport to +20 ips by grounding 6E29-10 or by
entering the following instructions into the BC via the maintenance console:

0A4D
B800
Allow to run for at least 2 minutes before proceeding,

2 Using a DVM, measure and record the voltage drop across the common forward
resistor (RO2 on the chassis). If voltage fluctuates, record mean value, Divide
this value by 5 to determine mean branch voltage, Then multiply the result by
+20 percent and -20 percent to determine upper and lower branch voltage limits,

NOTE
Do not ground DVM.,

3 Measure and record the voltage drop across each of the forward emitter resistors
(R02-R06) except RO1, If voltage fluctuates, record mean value. Each value
should be within the upper and lower limits found in step 2. If any value is outside
these limits, replace the corresponding transistor and repeat steps 1 through 3.

4 Stop transport by removing ground installed in step 1.

5 Force transport to run at -5 ips by grounding 6E09-10 or by entering the following

: instruction into the BC:

0A43
B800
Allow to run at least 2 minutes before proceeding,

6 Using a DVM, measure and record the voltage drop across the common reverse
resistor (R03 on the chassis), If voltage fluctuates, record mean value. Divide
this value by 5 to determine mean branch voltage., Then multiply the result by
+20 percent and -20 percent to determine upper and lower branch voltage limits.

NOTE
Do not ground DVM,
7 Measure and record the voltage drop across each of the reverse emitter resistors

(R08-R12) except R07, If voltage fluctuates, record mean value, Each value
should be within the upper and lower limits found in step 2. If any value is outside
these limits, replace the corresponding transistor and repeat steps 5 through 7.
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TABLE 6-50. TRANSPORT POWER AMPLIFIER CURRENT
BALANCING PROCEDURE (CONT'D)

Step

Procedure

10

11

12

13

14

15

Stop transport by removing ground installed in step 1.
NOTE

An alternate method of current bal-
ancing is given in steps 9 through 22,

Force transport to run at +20 ips by grounding 6E29-10 or by entering the following
instructions into the BC:

0A4D
B800

Allow to run at least 2 minutes before proceeding,

Compute adjusted voltage drop across R02 as follows:

a. Find current through ROl by measuring voltage drop EO1 and dividing by
E01
10Q (IOI *Ro1 ) ‘
b. Find voltage drop across R02 contributed by I01 by multiplying 101 by R02
(E02% = 101 X R02),

c. Subtract voltage drop contributed by I01 from E02 (E02-E02% = E02a),

Determine status of reader as one of the following:

Machine below S/N151

Machine above S/N151 without ECO 5087
Machine above S/N151 with ECO 5087

. Machine above S/N176 or refurbished unit

po o

Multiply the voltage found in step 10 by one of the following values, according to
machine status (step 11), This is the lower limit of acceptable emitter voltage.

AlB/C/ D
0.16 0.32

Repeat step 12, using one of the following values, according to machine status,
This is the upper limit of acceptable emitter voltage.

A/B/C D
0, 24 0,48

Measure and record the voltage drop across each of the forward emitter resistors
(R0O2-R06) except R01, Compare each voltage obtained with the upper and lower
limits obtained in steps 12 and 13, If any of the voltages are outside these limits,
proceed to step 21, :

Remove feeder drive timing belt. Force transport to run at -5 ips by grounding
6E09-10, or by entering the following instructions into the BC:

0A43
B800

6-168
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TABLE 6-50., TRANSPORT POWER AMPLIFIER CURRENT
BALANCING PROCEDURE (CONT'D)

Step

Procedure

15
(Cont'd)

16

17

18

19

20

21

22

Run at least 2 minutes before proceeding.
NOTE

Watch transport vacuum belts
closely for tracking irregularities.

Compute adjusted voltage drop across R03 as follows:

a., Find current through R07 by measuring voltage drop E07 and dividing by

E07
10Q (107 = W)

b. Find voltage drop across R0O3 contributed by 107 by multiplying I07 by R03
(E03* = 107 X RO03).

c. Subtract voltage drop contributed by 107 from E03 (E03-E03%* = E03a),

Multiply the voltage obtained in step 16 by one of the values below, according to
machine status (step 11). This is the lower limit of acceptable emitter voltage,

A B/C D
0.20 0.16 0.32

Multiply the voltage obtained in step 16 by one of the following values, according
to machine status. This is the upper limit of acceptable emitter voltage.
A B/C D

0. 30 0. 24 0. 48

Measure and record the voltage drop across each of the reverse drive emitter
resistors (R06-R12) except RO7. If voltage fluctuates, record mean value,
compare each voltage obtained with the limits obtained in steps 17 and 18, If any
of the emitter voltages are outside this limit, proceed to step 21,

Stop transport by removing ground installed in step 15, Replace feeder timing belt.

Examine the emitter voltages falling outside the upper or lower limit, If the
voltage is more than the acceptable upper limit, the corresponding transistor is
drawing too much current. Try replacing with another of the same Vbe rating
(color code). If this does not correct the problem, try another transistor of a
higher Vbe rating,

If the voltage across the emitter resistor is less than the acceptable lower limit,
the corresponding transistor is not drawing enough current. Try replacing with
another transistor of the same Vbe rating. If this does not correct the problem,
try another transistor of a lower Vbe rating,

After replacing transistors, return to step 9 and re-run test procedure to verify
current balance,
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TABLE 6-51, TRANSPORT CONTROL SYSTEM CALIBRATION PROCEDURE

Step

Procedure

NOTE

All voltage measurements are made to signal ground unless other-
wise noted., All measurements made on a given board should be
referred to local signal ground on that board.

Refer to schematics numbers 48554900, 48555700, and 48710400
(CJ122 Mods. C and D) or 48914200, 48555700, 48896100, and
48916700 (CJ122 Mods. E, F, G, H, J and K.)

Use the PC extender board as required.

Make sure the transport system is mechanically adjusted for
standard belt tensions, good conveyor belt tracking, proper
vacuum pressures, no loose setscrews, etc,

Set both current limit pots, R16 and R17 on the power pre-amp
board (48555800), for maximum current (full CCW), Then turn
each back CW 1/16 turn. (See figure 6-50,)

Disconnect A48-P06, P11, and P12 and both transport boards;
measure the resistance across each diode CRO1 and CRO2 on the
transport control electronics board (figure 6-50). Readings
should be 400 ohms forward bias, 1.5M ohms reverse bias, or
greater,

Reinsert transport boards, reconnect A48-P06, P11, and P12 and power up the
system with the SERVO circuit breaker off.

Verify that the following test points on the transport control electronics board are
at logical "1", TP-V, TP-U, TP-T, TP-S, and TP-R. Check for the presence
of the following voltages at the transport electronics board, referenced to TP-X:

Location
(CJ122 Mods. E, F, G, H,
J, and K)

Location
Voltage (CJ122 Mods. C and D)

+15 vde Pin 55 Pin 28
+12 vdc Pin 57 Pin 29
+5 vde Pin 59 v Pin 30
-6 vdc Pin 3 Pin 2
-15 vdc Pin 5 ’ Pin 3

Connect the DVM to test point W of the transport control electronic board. Adjust
R63 (see figure 6-51) on the board until the DVM reads 0 +£10 mv,

Load the following into the Maintenance Console ''A" Register. If no maintenance
console is available, proceed to step 5.

!

Location 'A'" Register

0000 : 0F40
0001 BFO1
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TABLE 6-51. TRANSPORT CONTROL SYSTEM
CALIBRATION PROCEDURE (CONT'D)
Step Procedure
4 Set the following bits for the desired speed. To change speeds, depress "A'"
cont'd register clear and select new speed.
Bit Speed
11 -5 ips
12 +40 ips
13 +20 ips
14 +12. 5 ips
15 +5 ips
5 Load the following program into the 1700 or SC1700 via the operator control
panel on the front of the computer. Load at 0100 (autoload routine).
P =0100 - CO000 XX08 - C400 XX10 - 0101
1 - XXXX (FWA) 9 - XXXX (FWA) 11 - 18F6
2 - 6807 A - 0800 12 - ODF8
3 - E000 B - O03FE 13 - 0AO01
4 - 0509 C - DS8FC 14 - O03FE
5 - 0800 D - C8FB 15 - 0000
6 - O03FE E - 9000
7 - ODFE F - XXXX (LWA)
6 Load the program to be autoloaded in the BC in locations 0000 to O0FF in the

computer (1700 or SC1700),

Also be sure this program is in the BC format. For

example: To run the transport at 5 ips you would load the following program:

P

0000

INST

0000

0A4X
096E

EF01
0B4X
096D
EF01
BFO06

where X = F
where X = E
where X = D
where X = C
where X = B

12.5
20
40
-5

ips
ips
ips
ips
ips (Rev.)

MASTER CLEAR the computer and run from 0100 (initial location of the autoload
routine). This will load the B€ with the above program and execute it. Push the
READY switch on the control panel and this will gate the command into the logic.
To stop the command press the STOP switch; to restart the command press the

LOAD switch,
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Figure 6-50. Transport Power Preamplifiér Assembly
(Part No. 48555800)

TABLE 6-51, TRANSPORT CONTROL SYSTEM
CALIBRATION PROCEDURE (CONT'D)

Step Procedure

7 Load the proper command into the program for 5 ips and repeat step 6. Adjust
R50 on the transport control board (see figure 6-51) to obtain +0, 850V at test
point L. Return the 5 ips command to logical 1 by pressing the STOP switch,

8 Load the proper command into the program for 12, 5 inches/second and repeat
step 5. Adjust R53 (see figure 6-51) to obtain +2. 13V at test point M. Return
12, 5 ips command to logical 1 by pressing the STOP switch.

9 Load the proper command into the program for 20 ips and repeat step 5. Adjust
R56 (see figure 6-51) to obtain +3, 40V at test point N. Return 20 ips command to
logical 1 by pressing the STOP switch.

10 Load the proper command into the program for 40 inches/second and repeat step 5.
Adjust R59 (see figure 6-51) to obtain +6. 80V at test point P. Return 40 ips
command to logical 1 by depressing the STOP switch.
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TABLE 6-51, TRANSPORT CONTROL SYSTEM
CALIBRATION PROCEDURE (CONT'D)

Step Procedure

11 Lioad the proper command into the program for -5 ips and repeat step 5. Adjust
R45 (see figure 6-51) to obtain -0, 850V at test point K. Return -5 command to
logical 1 by pressing the STOP switch.

12 Repeat step 3.

13 Connect DVM to TP-D, All commands should be logical 1 (transport stopped).
Adjust R24 for zero switch point,

14 Set SERVO circuit breaker on, Connect the DVM to summing amplifier section
TP-J. Adjust pot R35 (10K) for zero switching point, If reading will not zero,
connect DVM to TP-B on power pre-amp and adjust R63 for 0 vdc. Then recheck
TP-J and readjust R35 as necessary.

15 Set R18 and R23 to center or mid-range.
16 Load the proper command into the program for 20 ips command and repeat step 5.
17 Measure the voltage at TP-N with the DVM. Now connect the DVM to TP-D of the

board. Adjust R28 (5K) on the board for a DVM reading equal to and opposite that
just measured at TP-N. Remove the DVM. Set 26 ips command to logical 1 by
pressing the STOP switch,

18 Ground TP-W on transport electronics board and connect DVM to TP-B on power
preamplifier (figure 6-50). Set SERVO circuit breaker at ON and adjust R24
(10K) on the transport electronics board to obtain zero volts at the output lead.
Remove the ground jumper and adjust R63 (2K) on the board to zero the DV M,
Disconnect the DV,

19 Set RO5 to its mid-point. IL.oad the following program into the BC via the main-
tenance console or autoload routine and run. Press the READY switch on CJ122
control panel; the transport should step forward at 5 ips, dwell, and then step
reverse at 5 ips, continuing this cycle indefinitely. Display output of summing
amplifier TP-J and NZV signal TP-B. Check that NZV is being generated in both
directions at TP-B when TP-J equals +60 mv. Adjust RO5 (if necessary) for this
condition (see figure 6-52A),

P INST P INST P INST
0000  A8020 A - A823 13 - CF04
1 - As821 B - A824 14 - OB4B
2 - CA4F C - 8824 15 - A825
3 - 8820 D - CFol 16 - 8825
4 - CFol E - O0A4B 17 - CFol
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TABLE 6-51, TRANSPORT CONTROL SYSTEM
CALIBRATION PROCEDURE (CONT'D)

Step

Procedure

19
cont'd

20

21

22

23

INST P INST P INST

- 8821 F - 8822 18 - B800
1101 10 - CFo01 19 - 0000
- CF04 11 - 8823 20 - 0000
- 0B4F 12 - 1101 21 - 0000
- AB822

© 30 U |y
1

Run test RX4 (see PMP 2, 10), Module 1, subtest 3. No coordinate changes are
necessary, After loading, enter EX* at teletype and press READY switch at
operator's panel, The transport will now step forward at 20 ips, stop and dwell,
and step forward again.

Connect oscilloscope to TP-D and observe waveform (see figure 6-52B, velocity
command waveform).

Potentiometer R23 adjusts both the accelerate (negative going) slope and the
decelerate (positive going) slope of the command waveform., Potentiometer R18
adjusts the accelerate slope only, Starting with R23, in the middle of its range,
adjust both potentiometers to obtain:

Accelerate Slope -350 mv/ms
Decelerate Slopes +350 mv/ms
Back Porch (5 inches/second)

time duration = 9 msec

If this cannot be achieved, R23 and R18 will have to be changed again, but the
accelerate slope of -350V/second must be preserved. When the 9 msec back porch
has been achieved, record the value of the decelerate slope.

Observe the voltage waveform across R1 (0. 1 ohm) at the rear of the heat sink,
Adjust each current limit potentiometer (R16 and R17) on the power pre-amp
board clockwise until current limiting occurs, then back off above the settings
where current limiting occurs (voltage waveform clips) so that there is no current
limiting,

Stop the program (all input commands = logical 0); connect the DVM to the power
amplifier output lead (to the motor) on the heat sink assembly. Adjust R63 on the
pulse processor board to zero the DVM. Remove DV M.

Now load RX-3 Module 2 and run subtest 4 and select all 4 speeds consecutively
and run. This will check the speeds of the transport. If there are any error
printouts on the speed, adjust the corresponding command potentiometer for the
speed you are running until there are no error messages. Repeat this process,
running subtest 5,

If any change is made in speed potentiometers, repeat steps 4, 13, and 14.
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TABLE 6-52, LINE SCANNING SYSTEM, MIRROR CONTROL SYSTEM
ALIGNMENT PROCEDURE

Step Procedure

NOTE

See schematics 48854500 (CJ122
Mods. C and D) or 48914500
(CJ122 Mods. E, F, G, H, and K).

1 Check all power supply voltage inputs.
2 Press 955 READY switch., MASTER CLEAR BC. The following interface logic
levels should exist on the mirror drive board.
TP-A, NMZV = logical 1
TP-B, Flyback Enable = logical 1
TP-C, Flyback decelerate = logical 0
TP-D, Flyback accelerate = logical 0

TP-F, Sweep Forward = logical 1

TP-E, 24 Velocity Correction Bit = logical 1
- 3 . . . = .

TP-H, 22 Veloc_lty Correct.mn B’1t* 1ogfca1 0 (CJ122 Mods.
TP-J, 24 Velocity Correction Bit = logical 0 C and D only)
TP-K, 2! Velocity Correction Bit = logical 0 Y
TP-L, 20 Velocity Correction Bit = logical 0

TP-R, RMV = logical 0

TP-S, M. O. V. Rev, = logical 0

TP-T, M.O.V. Fwd. = logical 0

3 Check for following voltages, using DVM (see figures 6-53 and 6-54):

(1) Mirror electronics:

a. cathode of zener diode CR03 should be +5. 1 vdc +6 percent (o. 3V)

b. anode of zener diode CR02 should be -5. 1 vdc +6 percent (0. 3V)

c. voltage across R06 (2. 7 ohms) should be 7. 8 mv +10 percent
(CJ122 models C and D only).

d. TP-Y =0 vdc +12 mv.

e. TP-U =0 vdc 40 mv,

(2) Servo amplifier output: TP-B=0 +20 mv. (Use RO7 to adjust amplifier
offset voltage. )
4 Force MNZV to logical 0 by grounding TP-A on mirror drive board.

Adjust R37 for power amplifier output voltage at TP-B of 0 vdc +50 mv., (With
MNZV =0, the power amplifier output voltage can easily drift 0. 5V in a relatively
short time, The output voltage will vary randomly, but this is normal. )

+ Manually grounded.
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TABLE 6-52. LINE SCANNING SYSTEM, MIRROR CONTROL SYSTEM
ALIGNMENT PROCEDURE (CONT'D)

Step Procedure

5 After returning MNZV to logical 1, repeat step 3(2) and 4 until both the offset is
0 to £50 mv. and mirror motion is stopped.

6 Set the Sweep Forward command by grounding TP-F and TP-A on mirror drive
board. Check the following voltages:

TP-Y =180 mv. *10 percent (18 mv)
Remove GND from TP-F,

7 Load RX-3 Module 4, The coordinates are as follows:

FWD: 246
REV: (CR)
DWELL = 50

Be sure to suppress printout (S0%),
Enter 001(1¢) into BC A register.
Press the 955 READY switch,

Press the BC GO button.

The mirror should repetitively scan forward and zero mirror with a 50-msec
dwell at the end of each forward and reverse motion,

8 Use the scope for the following voltage measurements (see figure 6-55):

a. during Sweep Forward, TP-Y = 180 mv, £10 percent

b. during Zero Mirror, TP-U = =700 mv. 20 percent

c. TP-V (tachometer voltage) = -180 mv. +10 percent during sweep forward
and = +230 mv, +20 percent during zero mirror,

d. TP-R should be a logical 1 during Zero Mirror Time,

Observe TP-Y and TP-V simultaneously during sweep forward time (trigger scope
negative going on TP-F), The two signals should be very nearly equal in ampli-
tude and the time lag of the tachometer waveform relative to the command wave-
form during sweep start-up should be no greater than 2 msec.

Observe TP-U and TP-V simultaneously during zero mirror time, The zero -
mirror voltage at TP-U should be very close to 3 times the voltage at TP-V and the
lag of the tachometer waveform relative to integrator (TP-U) waveform during zero
mirror start-up should be no greater than 2,5 msec. For this time delay measure-
ment, trigger the scope on TP-D positive going and adjust the channel gains so
that both waveforms are the same height on the scope face,
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Figure 6-55, Mirror Control Alignment Waveforms
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TABLE 6-52, LINE SCANNING SYSTEM, MIRROR CONTROL SYSTEM
ALIGNMENT PROCEDURE (CONT'D)

Step Procedure

9 Make the reverse coordinate equal to 0016 and execute (EX*),

The mirror should repetitively scan forward and fly back with a 50-msec dwell at
the end of each forward and reverse motion,

a. Observe TP-U on the scope. Adjust R13 to obtain a flyback accelerate
slope of -350 mv/msec. (Trigger the scope positive going on TP-D, )
Adjust R14 to obtain a flyback decelerate slope of +350 mv/msec.
(Trigger on TP-D, negative going. )

The range of slope control for both R13 and R14 should be approximately
275V /sec. to 750V /sec.

The mirror is now flying back from mirror coordinates F6(16)s 246(10)
to mirror coordinate 10(16), 16 (10)-

b. Adjust R14 to obtain an integration ''backporch'' (just prior to stopping)
of 5 to 6 msec duration,

The peak integration flyback voltage, TP-U, should be approximately
-4,5V,

The peak tachometer flyback voltage, TP-V, should be approximately
+1, 5V,

10 Change mirror coordinates as follows:

FWD: 250 (10)
REV: 001 (10)
DWELL: 1

Be sure the output to teletype or printer is enabled. Run test for 5 minutes; if no
error messages occur, the mirror may be considered to be properly aligned.

ON-LINE CHARACTER CORRECTION UNIT (OLCC)

Adjustment procedures for the +5V, -5V, and -12V power supplies are contained in table
6-53, Horizontal and vertical gain adjustment procedures for the display monitor are con-
tained in table 6-54, The adjustment procedure for the display monitor Z-axis gain is con-
tained in table 6-55,
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TABLE 6-53, OLCC POWER SUPPLY ADJUSTMENT PROCEDURES

Step Procedure
NOTE
See figure 1-3 for location of power supplies,
1 Remove top cover from OLCC,
2 Turn on power at control panel,
3 Measure +5V output of PS01 at OUT terminal for +5 +0, 1V,
If necessary, adjust R9 potentiometer on PSO01 for correct output voltage.
4 Connect oscilloscope to +5V output of PS01 and observe noise level, Noise level
‘ should be less than 10 millivolts peak to peak. If noise level is greater than 20
! millivolts peak to peak, replace power supply.
©5 Measure -5V output of PS02 at OUT terminal for -5 £0, 1V.
If necessary, adjust R9 potentiometer on PS02 for correct output voltage.
6 Connect oscilloscope to -5V output of PS02 and observe noise level. Noise level
,should be less than 10 millivolts peak to peak, If noise level is greater than 20
millivolts peak to peak, replace power supply.
7 Measure -12V output of PS03 at OUT terminal for -12 +0, 25V,
If necessary, adjust R8 potentiometer on PS03 for correct output voltage.

8 Connect oscilloscope to -12V output of PS03 and observe noise level. Noise level
should be less than 10 millivolts peak to peak, If noise level is greater than 20
millivolts to peak, replace power supply.

9 Turn off power at control panel.

‘10 Reinstall top cover on OLCC,

TABLE 6-54. HORIZONTAL (X) AND VERTICAL (Y) GAIN ADJUSTMENT PROCEDURES

Step Procedure

1 Lift OLCC off system teletypewriter mounting brackets or cradle and set unit
on stand or table.

2 Remove top cover from OLCC,

3 Switch beam intensity (-Z) input and grounding cap (+Z) at rear of display monitor,
Reversing inputs will cause character images to be dark and background to be
intensified on display screen,

4 Energize reader on OLCC,

5 Read document that will cause reader to generate a character reject. Character

images will be displayed on display monitor with rejected character centered and
underlined,
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TABLE 6-54, HORIZONTAL (X) AND VERTICAL (Y) GAIN
ADJUSTMENT PROCEDURES (CONT'D)

Step Procedure

6 Adjust intensity control knob at OLCC control panel for normal display brightness.

7 Adjust horizontal position control knob at control panel until illuminated area is
centered horizontally,

8 Adjust display monitor X gain (R325 on A1l deflection amplifier circuit board) until
illuminated area is approximately 1/8 inch from left and right edges of display
screen, Refer to display monitor instruction manual, figure 4-2, for location of
R325 potentiometer., Repeat step 7, if necessary,

9 Adjust vertical position control knob at control panel until illuminated area is
centered vertically,

10 Adjust display monitor Y gain (R125 on A1l deflection amplifier circuit board) until
illuminated area is approximately 1/8 inch from top and bottom edges of display
screen, Refer to display monitor instruction manual, figure 4-2 for location of
R125 potentiometer. Repeat step 9, if necessary.

11 Adjust TRACE ROTATION potentiometer at rear of display monitor until display
perimeter is symmetrical with edges of display screen.

12 Switch beam intensity input and grounding cap at rear of display monitor back to
normal, Beam intensity input should normally be connected to -Z input, and
grounding cap should be connected to +Z input.

13 Adjust INTENSITY and FOCUS control knobs at control panel for normal display
brightness and sharpness, If display is unsatisfactory, perform Z gain adjustment
procedure in table 6-55,

14 Turn off power at control panel.

15 Reinstall top cover on OLCC.

16 Mount OLCC on system TTY mounting brackets or cradle,

TABLE 6-55, Z-AXIS GAIN ADJUSTMENT PROCEDURE
Step Procedure

1 Lift OLCC off system TTY mounting brackets or cradle and set unit on stand or
table,

2 Remove top cover from OLCC.

3 Energize reader and OLCC,

4 Read document that will cause reader to generate a character reject. Character
images will be displayed on display monitor with rejected character centered and

underlined.
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TABLE 6-55. Z-AXIS GAIN ADJUSTMENT PROCEDURE (CONT'D)

Step Procedure

5 Turn INTENSITY and FOCUS control knobs at control panel OLCC control panel
to center position.

6 Adjust display monitor Z gain (R512 on A2 Z-axis circuit board) for proper con-
trast of character images. Refer to display monitor instruction manual, figure
4-5, for location of R512 potentiometer. Character images should be intensified
with background blanked,.

7 Adjust INTENSITY and FOCUS control knobs at control panel for normal bright-
ness and maximum sharpness.

8 Turn off power at control panel.

9 Reinstall top cover on OLCC.
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SECTION 7
MAINTENANCE AIDS

A definition of the type of integrated circuit (IC) logic used in the reader, along with a
detailed description of the function, power supply requirements, loading capabilities, and
circuit operation of each IC element used are presented in this section. Table 7-1 provides
a cross reference of CDC part numbers to interchangeable IC's from various vendors, The
table is arranged by coded component type, as found at the end of each logic element tagging
line in the logic diagrams (vol. 2, part 1). For clarity, all logic element codes are in-
cluded in the table, although some do not represent IC's,

Integration of circuit functions instead of discrete components is classified as conventional
or small-scale integration (SSI), medium-scale integration (MSI), and large-scale integra-
tion (LSI). SSI employs IC packages having normally up to 30 internal gates, and one level
of interconnection (function). MSI elements contain up to 80 gates and are characterized by
two levels of interconnection, LSI packages contain a significant increase over MSI pack-
ages in number of gates, pins, and levels of interconnection,

The reader employs MSI adder, counter, and register circuits, Hybrid chips provide
digital-to-analog (D/A) conversion., The D/A converter used occupies the space of four
conventional elements, LSI shift registers are used in the image register section of the
reader,

INTEGRATED CIRCUIT LOGIC

IC's used in the reader employ diode transistor logic (DTL), transistor transistor logic
(TTL) and metal-oxide semiconductor transistor logic (MOS), DTL and TTL circuits are
logically and electronically compatible. Most MOS circuits used are LSI shift register
circuits which function as serial memories, MOS level changers and analog switches are
also used.

DTL circuits use diodes, transistors, and resistors as circuit components. Input diodes
provide isolation of source and load, perform logic operations and, in multivibrators, pro-
vide input steering, Transistors used in DTL circuits perform amplification, switching,
and inverting function; input diodes in DTL circuits provide isolation that promotes noise
immunity, Moderate speed, typically 30 nanoseconds for gates, is characteristic of DTL
circuits used,

TTL circuits are composed of transistors and resistors, Transistors achieve all logic
operations and provide source and load isolation, amplification, switching, and inversion.

A multiple-emitter transistor replaces input diodes common to DTL and input resistors
common to RTL (resistor transistor logic) circuits. The input transistor constitutes an
active-component input circuit which is considerably faster than passive-component circuits
common to DTL, RTL, and other logic types. Further enhancement of speed in TTL cir-
cuits is obtained via active output (Pull-up) transistors.

The low capacitance input of a TTL circuit subjects driving circuits to very little loading,
Very high speed, typically 10 nanoseconds, and power handling capability, nominally 10
milliwatts per gate, are the most desirable performance characteristics of TTL circuits
used in the reader,
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MOS circuits operate on the principle of the insulated-gate, field-effect transistors (FET). .
An MOS circuit consumes less power and is smaller than an equivalent circuit constructed
The high input impedance of each MOS input gate provides a high
fan-in capability, The FET transistors used in MOS circuits are voltage controlled and
act almost as ideal switches because signal flow from input (source) to output (drain) is

with bipolar transistors.

gated. So long as the gate voltage equals the source voltage no current flow occurs.

When

the gate potential exceeds a threshold voltage the FET turns on and current flows, MOS
register circuits are used in the image register section of the reader.,

' POWER SUPPLY REQUIREMENTS

Operating power for most IC elements is +5, 0 0, 25V, Following is a list of IC elements
having unique ground and/or power supply pins; all other IC elements have +5V applied to
pin 14 and ground applied to pin 7,

Coded Type Chip Type Voltage/Pin No. Ground Pin No,
02 N5710/MAT710 +12/11, -6/6 2
12 SN7494 +5/5 12
26 UD4181 +5/4 11
28 N8T18 +20/13, +5/14 7
39 SNT7483A +5/5 12
42 SN74H106 +5/5 13
44 845-TU5 +15/24, -15/9 7
45 MA741 +15/11, -15/6 -
58 LM311 +15/11, -15/6 -
62 K-1035 +5/1 2
63 SN7490A +5/5 10
64 - SN7482 +5/4 11
69 9322 +5/16 8
71 K-1035 +5/1 2
72 9312 +5/16 8
78 SN74123 +5/16 8
80 K-1035 +5/1 2
90 S1.-7-2050 +5/11, -12/12 3
95 MK1002 +5/5, -12/11 6
96 SI1.-7-4032 +5/1, -12/2 4
97 9316 +5/16 8
98 9304 +5/16 8
99 9314 +5/16 8

100 SN74191 +5/16 8
101 9324 +5/16 '8
103 9024 +5/16 8

INTEGRATED CIRCUIT DESCRIPTIONS

IC elements described in the following paragraphs are classified according to logic function

performed (i.e., NAND, OR, FLIP-FLOP, etc.).

Under each major classification a

general description of the function is presented, along with typical schematic and logic
diagrams, logic equation, or truth table; specific types of IC elements that perform the

described function can be found in table 7-1,
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS
Coded Texas
CDC Function Type Motorola Fairchild Instruments| Signetics| National Other
50252300 | Quad 2-input NAND 1 MC849L U6A994959X | SN15849J DM949J
51715100 | Differential ampli- 2 MC1710L U6AT7710312 | SN52710J MAT710F | LM710J
fier
36188700 | Quad 2-input NAND 3 MC3000L 9HO0DC SN74H00J 8HSOF
36187801 | Dual AND-OR 4 MCT7451L, 9N51DC SN7451J N7451F | DM7451J
inverter
52339301 | Dual J-K flip-flop 5 MC853L - UBA909359X | SN158093J DM9093J
52335600 | Hex inverter 6 MC3008L 9H04DC SN74H04J N74HO4F
51577900 | Quad 2-input NAND 7 MC846L U6A994659X | SN15846J DM946J
51801400 | 8-input NAND 8 MC3016L 9H30DC SN74H30J N74H30F| DM74H30J
48418602 | Discrete component| - 9
chip
51767700 | Hex inverter 10 MC837L U6A993759X | SN15837J DM937J
36186700 | Quad latch 11 MC1814L
94913200 | 4-bit parallel-in, 12 SN7494L 7494DC SN7494J N7494F
serial-out shift
register
15105000 | Dual J-K flip-flop 13 MC74107L | 74107DC SN74107J N74107F | DM74107J
51577600 | Dual 4-input 14 MC832L U6A993259X | SN15832J DM932J
expandable NAND
Not used 15
36189200 | Dual J-K flip-flop 16 74H108DC SN74H108J | N74108F
51578100 | Triple 3-input 17 MC862L UB6A996259X | SN15862J DM962J
NAND
949037047 18 MC834L SN15834J

Hex inverter

fPart number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)
Coded Texas
CDC Function Type Motorola Fairchild |Instruments| Signetics | National Other

51577500 | Dual 4-input 19 MC830L U6A993059X | SN15830J DM930J

expandable NAND

Not used 20

36186200 | Quad 2-input NAND| 21 MC857L SN15857J DM957J
51577700 | Dual 4-input 22 MC833L U6A993359X | SN15833J DM933J

expander
51654400 | Hex inverter 23 MC836L SN15836J DM936J
15104600 | Triple 3-input 24 MC3005L 74H10DC SN74H10J N74H10F

NAND

Not used 25
94912403" | Power driver 26 up4181’
(Sprague)

52339200 | R-S flip-flop 27 MC845L U6A994559X | SN15845J
949124017 | Dual 2-input NAND | 28 neT18At
36186300 | Quad 2-input NAND| 29 MC858L SN15858J DM958J

power gate
94903703" Triple 3-input 30 MC863L U6A996359X | SN15863J DM963J

NAND
36188500 | Monostable multi- 31 74121DC SN74121J N74121F| DM74121J

vibrator
94916105" | 4-bit up/down 32 ng284at

counter
36186600 | Quad exclusive OR 33 MC1812L SN151812J | N7495F
52335500 | 4-bit right-left 34 SN7495L 7495DC SN7495AJ N7495F | DM7495J

shift register
52335700 | Dual 4-input NAND 35 MC3010L 7T4H20DC SN74H20J N74H20F DM74H20N1‘

*Part number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)
Coded Texas
CcDC Function Type | Motorola Fairchild | Instruments | Signetics | National Other
949152107 Divide-by-16 36 MC839L
' counter
94916107" | Quad dual input 37 neT80At
NAND
15104800 | Dual clocked type 38 7474DC SN7474J N7424F (DM7T7474J
flip-flop
36188100 | 4-bit adder 39 SN7483L 7483DC SN7483AJ N7483E |DMT7483J
48418621 | Discrete component| 40
chip
48418623 | Discrete component| 41
chip
39389400 | Dual J-K flip-flop | 42 74H106DC SN74H106J | N74 106"
94916110 | Quad AND/OR 43 MC74541L, 7454DC SN7454J N7454F |DMT7454J
inverter
94915801 | Digital-to-analog 44 845-U5
converter (Beckman)
94913001 | Operational ampli- 45 MC1741CL | UBAT741393| SN72741J ns741at |LM741C
fier
949152087 Single 8-input 46 MC1803L SN151803J
expandable NAND
94929100 | Discrete component| 47
chip
48418601 | Discrete component| 48
chip
48418622 | Discrete component| 49
chip
48325500 | AKLDG element 50

1lPar’c number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1., CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)

Coded Texas
CcDC Function Type Motorola Fairchild | Instruments | Signetics | National Other
48418624 | Discrete component| 51
chip
48418605 | Discrete component| 52
chip
48418606 | Discrete component| 53
chip
48418607 | Discrete component| 54
chip
48418608 | Discrete component| 55
chip
48418609 | Discrete component| 56
chip
48418610 | Discrete component| 57
chip
94917501 | Voltage comparator| 58 SN72311J LM311F | LM311J
48418612 | Discrete component | 59
chip
94918808" 2-wide, 4-input 60 MC3034L 74H55DC SN74H55J N74H55F DM74H55N’f
AND/OR inverter, ’
expandable
48418613 | Discrete component | 61
chip
94917800 | Oscillator, 62 K1035A
7.83461 MHz
84748800 | Decade counter 63 MC7490L 7490DC SN7490AJ N7490F | DM7490J
94914802% | 2-bit binary full 64 MC174821, | 7482DC SN7482J
adder
:r

"Part number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)
Coded Texas
CDC Function Type Motorola Fairchild | Instruments | Signetics | National Other
48418614 | Discrete component| 65
chip
48418615 | Discrete component| 66
chip
48418616 | Discrete component| 67
chip
48418617 | Discrete component| 68
chip
51784000 | Quad 2-input multi-{ 69 9322DC SN74157J N74157B* DM74157N*
plexer
17184600 | Hex inverter 70 MCT7405L . | 7405DC SN7405J N7405F |DMT7405J
94917805 | Oscillator, 71 K1035A
5, 9944 MHz
50252200 | 8-input multiplexer | 72 MC8312L 9312DC SN29312J N8230F
36187500 | Dual power driver 73 MC7440L 7440DC SN7440J N7440F |DM7440J
36186800 | Quad 2-input NAND | 74 MC7400L 7400DC SN7400J N7400F |DM7400J
36181700 | Hex inverter 75 MCT7404L 7404DC SN7404J N7404F |DMT7404J
48418619 | Discrete component| 76
chip
48418620 | Discrete component| 77
chip
50254300 | Dual retriggerable 78 SN74123J N74123F DM74123N+
one-shot
48418618 | Discrete component| 79
chip
94917801 | Oscillator, 80 K1035A
5, 4001 MHz

*Part number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)
Coded Texas
CDC Function Type Motorola Fairchild | Instruments | Signetics | National Other
48418625 | Discrete component| 81
chip
48418626 | Discrete component| 82
chip
48418627 | Discrete component| 83
chip
48418628 | Discrete component| 84
chip
Not used 85
Not used 86
Not used 87
Not used 88
Not used 89
15104900 | Dual 50-bit static 90 SL-7-2050
shift register (General
Instruments)
94903720* 8-bit serial-in 91 74164DC SN74164J N74164F | DM8570J
parallel-out shift
register
36187400 | Single 8-input NAND| 92 MC7430L 7430DC SN7430J N7430F | DM7430J
50250700 | Triple 3-input 93 MC7410L 7410DC SN7410J N7410F | DM7410J
NAND
36187300 | Dual 4-input NAND 94 MC7420L 7420DC SN7420J N7420F | DM7420J
151103007 | Dual 128-bit static 95 MK1002L TMS3114J MEM3128
shift register (General
- ’ Instruments)

fPart number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.
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TABLE 7-1. CROSS REFERENCE OF INTERCHANGEABLE IC ELEMENTS (CONT'D)

chip

Coded Texas
CcDC Function Type Motorola Fairchild |Instruments | Signetics | National Other
94916115 | Quad 32-bit static 96 S1-7-4032
shift register (General
Instruments)
51761500 | 4-bit synchronous 97 9316DC SN74161J N74161F
counter
39126600 | Dual full adder 98 9304DC
15107300 | Quad latch 99 9314DC
52342700 | 4-bit synchronous 100 74191DC SN74191J
up down counter
51783500 | 5-bit comparator 101 9324DC.
36188800 | Dual 4-input NAND | 102 MC3024L 74H40DC SN74H40J N74H40F 7
- buffer | | N o
51786700 | Dual J-K flip-flop | 103 9024DC SN74109J N74109F
15107000 | Quad 2-input Power| 104 7437DC SNT7437J N7437A'r
NAND
94959101 | Terminating 105 899-5-
register network R2201330
94959003 | Oscillator, 106 | K1091A (Beckman)
94959004 5,4001 MHz
94959004 | Oscillator, 107 K1091A
5.9944 MHz
94959005 | Oscillator, 108 K1091A
7. 8546 MHz
52341200 | Retriggerable 109 MC8601L U6A960159X| SNT74122J] N74122F | DM8601J
monostable
multivibrator
48418629 | Discrete component| 110

*Part number (CDC or vendor) specifying plastic chip-ceramic replacement preferred.




Differences among the various types of IC elements performing a logical function occur
generally in number of circuits per element, number of inputs per circuit, and input and
output loading factors,

With the exception of shift registers, positive logic is used in all IC elements in the reader;
specifically, a logical 1" is +2, 8 to +5V and a logical "0'" is 0 to +0. 4V.

GATE FUNCTIONS

Positive logic NAND gates and inverters comprise the basic DTL and TTL gates used.
These gates and inverters are configured to perform the NAND, AND, NOR, and OR logic
operations, High-current inverters, or inverters connected in parallel, are used to achieve
high fan-out, '

NAND Gates

NAND signifies NOT AND. NAND gates perform as two circuits: and AND gate and an
inverter, Typical schematics for DTL and TTL NAND gates are shown in figure 7-1. Also
shown in this figure are the logic symbols and equations for the NAND gate, The dashed
line in figure 7-1 is applicable only to the expandable gate and shows the connection made
when an expander circuit is used. (See expander description in this section.) All expanda-
ble gates used in the reader are DTL elements,

The output of a NAND gate is ''1" if any input is ''0'", The output is ''0'"' only when all inputs
are '"'1". In figure 7-1, output D for a nonexpandable gate will be "'1" 1f AorBor Cis''0",
and W111 be '"0" only when A and B and C are all "1",

An expandable NAND gate output is "1'" if any input to the gate or expander is "'0". To
obtain a ''0" output for the expandable gate, all inputs to the gate and expander must be "1'",
Inputs A, B, and C and all inputs to the expander [E] must be ''l"' before output D is 0",

If the input to A, B, or C or any input to the expander is ''0", the output D will be "1",

The [E] symbol in the logic equation denotes that the expander input to the NAND gate is the
result of an AND function performed within the expander and not within the NAND gate,
NAND gates used in the reader are listed below,

Type Type Type
1 21 46
3 24 74
7 28 92
8 29 93
14 30 94
17 35 102
19 37 104
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Figure 7-1. NAND Gates

Inverters
Inverter circuits provide binary complementing (''1" to "0"; "0'" to ""1") from input to output.
Typical inverter schematics, logic symbol, and logic equation are shown in figure 7-2,
Inverter circuits act as common-emitter amplifiers of unity gain,

All inverter elements used have six circuits per element, each circuit having one input and
one output, Differences among the inverter elements used exist in the input and output
loading factors, presence or absence of input diodes, and presence or absence of output
pull-up transistors and resistors. The inverter outputis '"'1" when the input is "'0" and

~vice-versa.
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Inverters used in the reader are listed below.

Type Type
4 23
6 70
10 75
18
+ 5VDC
aK ; 1.4K 100

!
i |
e |

DTL Schematic TTL Schematic

|

. PO

B=A

RIPO29

Logic Symbol

Figure 7-2. Inverter

Expander

An expander increases the number of inputs to a gate and consequently increases the num-
ber of signals processed by one gate, The expander can only be used with an expandable
gate,
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The type 22 expander circuit is shown in figure 7-3. When the output of the expander is
connected to a NAND gate input, as illustrated in figure 7-1, the expander will operate as
an AND gate and inputs A and B must be "1'" in order for output C to be ""1", 1If either in-
put is "0'", C will likewise be ''0'. The dashed part of figure 7-3 depicts the connection
made within a NAND gate, With this connection the logic equation is C = A ® B,

+3vDC

‘v.-_o

'.'

r Y
[T

10

Ii

Schematic ) Logic Symbol

RIPOBOA
Figure 7-3. Expander

AND, OR, NOR Gates

NAND gates and inverters can be connected to provide AND, OR, and NOR logic functions.
Figure 7-4 shows the NAND gate and the inverter connections necessary to obtain the AND,
OR, and NOR functions.

The AND function requires that the output be '"'0" if any one input is ''0'", and that the output
be "1" when, and only when, all inputs are ''l'", The AND function is obtained by connecting
an inverter circuit to the NAND gate output. The resulting logic symbol and equation are
shown in figure 7-4A, If A or B or C is ''0" at the NAND input, the NAND output will be
"1". This "1" is then inverted to "0" by the inverter. When A, B, and C are all ''1", the
NAND gate output is "0'" and the inverter output is ''1". Thus, the inverter output with
reference to the NAND gate input conforms to the logic operation required of an AND gate.

Implementation of the OR function requires that the output be ''1'"" if any input is "1", and

that the output be ""0" when, and only when, all inputs are ""0'. To obtain the OR function,
inverters are connected to each NAND gate input as shown in figure 7-4B. Thus, all inputs
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are inverted before application to the NAND gate, If A, B, and C are ''1", "0'", and "0"
respectively, the inverter output for A, B, and C is ""0", "1'", and "'1'", respectively.
Within the NAND gate the ''0', "1'", and "1" are ANDed to "0'" and inverted to a "'1" output.
When A, B, and C inputs are all ''0'", the inverter circuit outputs are ''1", The three "1"
inputs to the NAND gate are then ANDed to ''1", which is then inverted to a "0'' output.
Thus, the inverter inputs with respect to the NAND gate output conforms to the logic opera-
tion of an OR gate., NOR operation is the inverse of an OR operation. Therefore, by con-
necting an inverter at the output of the OR circuit, shown in figure 7-4B, the NOR function
is obtained as shown in figure 7-4C. Thus, the output of the OR circuit is inverted and the
OR-invert combination satisfies the requirements of a NOR gate.

D

;
m

A+
B A e
B—'DOB—}QD B ) D
¢ |> c ¢ Truth Table
Inputs Output
A B C D
D=A+B+C ol oo 1
0 0 1 0
B. OR Function 0 1 1 0
1 0 0 0
1 0 1 0
__| > 1 1 0 0
A : 1 1 1 0
A
D
a—Do— )>—-| So—eE B 5 >—
¢ E
Cc ———‘D—l
D=A+B+C
E=A+B+C

RIPOBI

C. NOR Function

Figure 7-4. Implementation of AND, OR, and NOR frofn Basic NAND Logic
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AND-OR-Invert Gates

The types of AND-OR-Invert gates used in the reader are type 4, shown in figure 7-5, type
43, shown in figure 7-6, and type 60, shown in figure 7-7. The NOR gate functions as an’
inverter for any of the AND gate outputs; the chips thus function like two (or four) NAND
gates tied in parallel,

46 +5vDC

4K 1.6K 4K 130K

N\
\ 8

! 10
3 INPUTS{ °

o e
° '

-& 7<)GND

NOTE: CIRCUIT ILLUSTRATES ONE
OF TWO IDENTICAL GATES.

Ia I“

10

ISR

RIPO48A

Logic Symbol

Figure 7-5. Type 4 Dual AND-OR-Invert Gate
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Figure 7-6. Type 43 Quad AND-OR-Invert Gate
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R4FO0S8
Figure 7-7., Type 60 AND-OR Inverter

Exclusive OR Gate

The exclusive OR gate (type 33) performs an ''either but not both" function. Output C, as
shown in figure 7-8, is '""1" only when inputs A and B are complementary. If A and B are
the same logic level, output C is ''0".
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Logic Symbol RIPO38A

Figure 7-8, Type 33 Exclusive OR

MONOSTABLE MULTIVIBRATORS

The monostable multivibrator (one-shots) used in the page and document reader are types
31, 109, and 78, The logic symbols and truth tables for these multivibrators are shown
in figures 7-9 and 7-10,

The type 31 chip consists of a one-shot flip-flop with gated trigger inputs. Triggering is
controlled by ANDing a dual negative-transition trigger input (Al and A2) with a positive-
transition trigger input (B); the B input can also be used as an inhibit line. Triggering
occurs either when B is held high and one or both of the A inputs decrease, or when one A
input is held low and the B input increases, Triggering occurs at a particular voltage level
and is not related to pulse transition time. Once fired, the outputs are independent of fur-
ther transitions of the inputs and are a function only of the timing components.

TRUTH TABLE

INPUTS JOUTPUTS

s b ALA2B|lQ @&

A, d Q. L X H|L H

A, —2—g , X L H|{L H
2

g -3 B X X L|L H

| H H X|L H

— H o+ WA

¥ H H[{ML r

Vb H|L

: 1T X ¢ [ or

LOGIC SYMBOLS X L v 4ir

RIPOS2A
Figure 7-9. Type 31 Monostable Multivibrator

The types 109 and 78 are similar to the type 31, with the addition of master clear inputs

and retrigger capability. When the clear input is "0'", the flip-flop is reset and further

change of state is inhibited. The clear input can terminate the output pulse.at any point,
or can function as a high-level trigger when A is low and B is high. The retrigger
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48430080 C




capability allows the flip~flop to be reiriggered at the B (high-level) input before the output
pulse terminates, allowing the generation of a long-duration output pulse, The combination
of clear and retrigger provides an infinitely variable output pulse width, The type 78 differs
from the 109 in having only one each A and B input, and in having two independent multi-
vibrators rather than one,

BISTABLE MULTIVIBRATORS

Bistable multivibrators (flip-flops) used in the reader are of the R-S (reset-set), D (delay)
and J-K types.

R-S Flip-Flops

The R-S (reset-set) flip-flop (type 27) is a binary flip-flop distinguished by individual set
and reset inputs, The Q output of the clocked R-S flip-flop shown in figure 7-11 can only be
set to '"1" when the A and B inputs are both "1" or when a direct set (Sp) input is applied.

Q can only be set to "'0" by both C and D inputs being "1'" or by the application of a direct
clear (Cp) input. The outputs Q and Q can only change state with the falling edge of the
clock pulse, Should all inputs, A, B, C, and D be "1'", the Q and Q outputs of R-S flip-
flops are indeterminate, This is depicted in the truth table of figure 7-11, In this table,
"Qn'" denotes the last state of the flip-flop previous to any input and ''U' signifies that the
output is indeterminate,

o Truth Table

DIRECT SET
1 Inputs Outputs
A2 S So | —
st I J5 = spl cp|a|B|c|Dp|Q Q
2 - -
CLOCK —~————qT 0 0 0 0 0 0 Qn Qn
c-& - s o o |ojojo|1]@n Qn
p-L D Repd™ = oo [ofo |1 ]o}Qn Qn
T 0 0 0 1 0 0 Qn Qn
5 0 0 1 0 0 0 Qn Qn
DIRECT CLEAR 0 0 o |o ) 1 0 1
Logic Symbol 0 0 1 1 ]o}]o 1 0
1 0 0 0 0 0 1 0
0 1 0 0 0 0 0 1
- - 1 1 1 1 8] U

RIPO33A

Figure 7-11, R-S Flip-Flop

Two NAND gates can be connected to function as an R-S flip-flop having one set and one
reset input, The circuit, shown in figure 7-12 along with the associated truth table, is
commonly referred to as a latch, and is used extensively in reader logic circuits. '"Qp'" in
the truth table denotes the output logic state present prior to the inputs and "U'" indicates
that the output is indeterminate.
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Truth Table

s ———
Q Inputs Outputs
S |R Q | Q
0 0 Qn 6n
- 1 0 0 1
R Q 01 1 |o
1 1 U U

Logic Symbol

RIPO34

Figure 7-12, NAND Latch

Type D Flip-Flop

The type D flip-flop (type 38) is used in applications requiring temporary information
storage; it is basically an R-S flip-flop with only one data line (D). An enable or clock
signal applied to the C input transfers data on the D line to the output Q as shown in figure
7-13. When the C input changes to ''1", the Q output will assume the same state (''1" or
"0'") as the input at D. When the C input goes to ''0", the Q output remains fixed at the last
D input present prior to the C input becoming ''0". During the time the C input is ''0", the
Q output cannot be changed. A "0" applied to the direct preset. (Sp) input sets the Q output
to the "'1" state. A "0'" applied to the direct clear (Cpy) input sets the Q output to the "0"
state, The Sy and Cp functions are independent of the D and C inputs, and must both be
high ('"'1") for the flip-flop to follow the D input. The Q output is the "'not' (inverted) func-
tion of the Q output, The truth table for a type D flip-flop is presented in figure 7-13. Q,
represents the output logic state established prior to the present inputs.

J-K Flip-Flops

R-S flip-flop and NAND latch outputs are ambiguous when simultaneous ''1's" are applied to
the R and S inputs. In applications requiring the elimination of this output ambiguity, J-K
flip-flops are used. J-K flip-flops use AND gate inputs to the set and clear sections of the
flip-flop as shown in figure 7-14, By connecting one side of the J input AND gate to the Q
output and one side of the K input AND gate to the Q output, a complementing circuit is
obtained which causes the Q and Q outputs to toggle with the clock when both inputs are "1"
(type 103 is a J-K flip-flop; the outputs toggle when J is "1" and K is ""0""). The flip-flop is
set with the clock if only the J input is ""1"; the flip-flop is cleared with the clock if only the
K input is ""1" (K is "0'""). Direct set and clear inputs override the J, K, and clock inputs.

The J-K flip-flops used in the CJ122 reader are types 5, 13, 16, 42, and 103, Figure 7-14
shows functional logic and waveforms typical of J-K flip-flops; figure 7-15 shows specific
logic symbols and truth tables associated with the five types used in the CJ122,
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Asynchronous Truth Table

Inputs ut
Sp Cp Q Q
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Synchronous Truth Table

Inputs Quiputs
D C Q Q
1] 0 0 Q Qn
1 0 Qn Qn
0 1 0 1
1 1 1 0

Logic Symbol

R28033A

Figure 7-13, Type D Flip-Flop
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Figure 7-14. J-K Flip-Flop Characteristics
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Figure 7-15. J-K Flip-Flops, Truth Tables and Logic Symbols (1 of 2)
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TRUTH TABLE
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Figure 7-15. J-K Flip-Flops, Truth Tables and Logic Symbols (2 of 2)

MASTER-SLAVE FLIP-FLOPS

Three of the flip-flops used in the reader (types 5, 13, and 27) operate on the master-slave
principle; that is, input information is stored in an input flip-flop (master) at the leading
edge of the positive clock pulse and is transferred to an output flip-flop (slave) at the trail-
ing edge of the positive clock pulse,

A J-K master-slave flip-flop configuration is shown in figure 7-16A. The master and slave
flip~flops are directly coupled. Outputs Q and Q of the slave are connected to the K- and J-
AND-gate inputs respectively, to provide complementing, Complementing ensures that the
Q and Q outputs change state when the J and K inputs are both ''1" prior to the trailing edge
of the positive clock pulse.

The master-slave flip-flop logic symbol is shown in figure 7-16B. Note that, in figure
7-16B, although only one flip-flop symbol is used, a master and slave (two flip-flops) exist
within each such symbol.

A general rule for flip-flops operated on the master-slave principle is: If one or more in-
puts that affect the master flip-flop are present at the leading edge of the positive clock
pulse, the flip-flop will respond only to the last input present prior to the trailing edge of
the clock pulse.
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RIPO3?

Figure 7-16., J-K Master-Slave Flip-Flop

Latches

The following components are used for temporary storage of four bits, Each latch consists
of four type D flip-flops. The type 11 latch operates synchronously with the clock input; the
type 99 latch operates without a clock input and is controlled by the master reset and enable
lines.

Type 11 Latch

This latch (figure 7-17) assumes the state of the D input lines when the clock (enable) input
goes high, The output state will remain at its last level while the clock is low, and is only
affected by the D input when the clock again goes high, No master set or clear is provided.
Two of the flip-flops have complementary outputs (Q and Q), and two have only Q outputs.

Type 99 Latch

In this latch (figure 7-18), the output line of each flip-flop (Q) follows the input line (D) only
if the following conditions are present:

1. Master reset (MR) is high,
2. Enable (E) is low,
3. Set (S) for that flip-flop is low.

A1l flip-flops are reset when MR goes low; the outputs of all flip-flops are fixed when E goes
high, The output of any individual flip-flop is fixed when both the D line and the S line go high,
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COUNTERS

4-Bit Up/Down Counter

The 4-bit up/down counter (type 32), shown in figure 7-19 is a divide-by-10 (decade) or
divide-by-16 (hexadecimal) counter. The circuit counts synchronously with the negative
transition of the positive clock pulse input. The count direction is controlled from a single
line (UP/DOWN input), where a '"0'" causes a down count and a ''1" causes an up count. SET
and RESET provide asynchronous entry to the counter and clear the counter for an output

of all 0's or all 1's, The CARRY IN input increments the counter asynchronously, The out-
put of the counter is the binary-coded-decimal (BCD) 8421 code at Q; through Qy, respec-
tively. The complement of the highest order bit (Q4) is also provided at the output in
addition to a carry output,

CARRY IN O
RESET O
SET O
—0 @
O Q
-0 oy
-0Qg
- o Rp =
N CARRY
:cr?Aua"LTz = " 3 out
[ [
cLock O————>0- cLock 03,
up/0owN O———O
Functional Logic
Asynchronous Truth Table
Carry | Count | Up/
Set | Reset In Enable| Down Function
1 0 X X X 70"(0000)
0 1 X X X ''15""(1111)
reser A3 freser  cof 3 camav our
COUNT ENABLE =———lCE ot =2~ .
SET SET Q2 —L
crock —&qJce o3 }—2— Yourpurs
CARRY IN ==Emdc) a4 10
Synchronous Truth Table ur soown —&uo i
Carry| Count | Up/ .
Set | Reset In Enable Down | Function* Logic Symbol
1 1 0 X X Hold RIPO39A
1 1 X 0 X Hold
1 1 1 1 0 "Down''Count
1 1 1 1 1 "Up" Count
*Note: Function is synchronous with negative-
going transition of clock pulse,

Figure 7-19, Type 32 4-Bit Up/Down Counter
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4-Bit Synchronous Counter

The CJ122 reader uses a 4-bit count-up synchronous binary counter (type 97), as shown in
figure 7-20, The counter increments synchronously with the positive edge of the clock input
when both enable inputs and load are high (1). The counter outputs can be preset to either
high or low via the data lines; the presetting is synchronous with the next positive-going
clock transition when the load input is low. The clear input is asynchronous and clears the
counter when low, regardless of the clock state. When the counter is full (1111), a carry
output is produced synchronous with the Qo (LSB) output.
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A -

toaoi—Jp, Tc 1]
’ Q3 p——=

j —Y [}
ereseTs & o, g [T
K
’-—-—C Pe Qop—1%
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U@r
IO

cLEar L—Jun

J Q| Qi

N
#lele

DATA P1 |x
LOGIC SYMBOL
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J Q Q2
) \ -__;>
D-—{ "“
DATA__ P \ j‘ " . TRUTH TABLE
v LOAD | ENABLE | ENABLE | FUNCTION
P T

PRESET
PRESET
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X

X

X

COUNT UP

Q3

v
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o
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Figure 7-20, Type 97 4-Bit Synchronous Counter

4-Bit Synchronous Up/Down Counter

The type 100 counter (figure 7-21) is a synchronous, reversible 4-bit binary counter. The
four flip-flops are all triggered simultaneously by the low-to-high clock transition, provided
the enable input is low. A high on the enable input inhibits the counter. The direction of
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the count is determined by the state of the down/up input; when this input is low, the counter
counts up, and when it is high, the counter counts down, The counter outputs may be pre-
set to any level by placing a low on the load input and entering the desired level at the data
inputs. The outputs will then change to agree with the data inputs independently of the clock,
and will begin counting from this point on the next positive clock transition. The ripple
clock and maximum /minimum outputs produce pulses when an overflow or underflow condi-
tion occurs. The ripple clock is a negative pulse equal in duration to one clock pulse (one-
half clock cycle); the maximum/minimum output is equal in duration to one full clock cycle.

cLocK —‘ﬁ‘D:
RIPPLE
oown/uP—>o— u cLock
] MAXIMUM
N OUTPUT
_____Jl/' —
DATA
INPUT A ™)
]D— N ——OUTPUT Qa
ENABLE E ﬁ‘lj\/
13
DATA
RIPPLE
INPUT B 1'—l,, CLOCK
'_'l_|mm 15 3
g OUTPUT QB A Qa
1 lg Q8 2
LI:)“” —b ac 6
DATA .
INPUT C jm s .
—___/ —0 Qo
T
| y OUTPUT Q¢
—Ldioap
1
—D— —14 lep MAX ™ 12
DATA — o0
INPUT D ) :
E
PRESET
T r——OUTPUT Qp T
4
an
coao > LOGIC SYMBOL

FUNCTIONAL LOGIC
R4F008

Figure 7-21, Type 100 4-Bit Synchronous Up/Down Counter

Decade Counter

The type 63 chip (figure 7-22) counts asynchronously from 0 to 9 BCD. The QA output must
be connected to the B input to achieve this count length, The counter has gated reset inputs
(Ro) and a gated set-to-nine input (Rg) for use in nines' complement counting.
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Figure 7-22, Type 63 Decade Counter

Divide-by-16 Counter

The divide-by-16 counter (type 36) is an asynchronous (ripple) counter that operates at
frequencies up to 20 MHz, The outputs Q1 through Q4 correspond to the 8421 BCD code
with individual direct sets (Sp; through Sp,) and a common direct clear (Cp). The counter
sequence, the counter logic, and schematic circuits are shown in figure 7-23.

REGISTERS

4-Bit Parallel-In, Serial-Out Register

The 4-bit parallel-in, serial-out register (type 12) shown in figure 7-24 is composed of four
R-S master-slave flip-flops, four AND-OR-INVERT gates, and four inverter-drivers.
Internal interconnections of these circuits provide a register which performs either as a
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serial-in, serial-out register or as a dual source parallel-to-serial converter. All flip-
flops are simultaneously set to "0'" by applying a ''1" to the Clear input. The Clear input
will override the clock pulses but not the Preset inputs. The Preset inputs override both
the Clock and Clear inputs.

The register is used in the reader as a dual source parallel-to-serial converter, Four bits
. of parallel data may be applied to the four register stages either by way of inputs 1A through
1D or by way of inputs 2A through 2D, depending on the logic states of the Preset 1 and
Preset 2 inputs. The Preset 1 and 2 inputs enable one of the two parallel input paths. When
a ''1" is applied to Preset 1 with Preset 2 at ''0'", inputs 1A through 1D are enabled. When
a ''l" is applied to Preset 2 with Preset 1 at ''0", inputs 2A through 2D are enabled.

Data transfer to the output occurs each time the clock input goes to ""1'". This transfer is
from left to right with each flip-flop receiving the Q or Q output of the preceding flip-flop
at each positive clock pulse input. The Clear, Preset 1, and Preset 2 inputs must all be
"0 " when clocking occurs.

8- Bit Shift Register

The type 91 chip (figure 7-25) is a gated, clocked, 8-bit serial-to-parallel converter.
Serial data received at either A or B is passed to the register only when the other input (A
or B) is high, Data that passes the input AND gate is shifted down the register with each
positive clock transition. If either input (A or B) goes low, the first flip-flop will be reset
and further input of data at the other input will be inhibited; data in the register at this time
will continue to be shifted down the register.

Dual 128-Bit Shift Register

The type 95 (figure 7-26) chip consists of two independent 128-bit MOS static shift registers,
independently clocked. Each shift register has a recirculate input (RIN) and a recirculation
control input (RC)., Recirculation is enabled when RC is low. Data entered at DIN is
shifted (stored) when the clock is high., When data is entered at RIN, "'1" is stored when
the clock is low, "0'" is stored when the clock is high,

Quad 32-Bit Shift Register

The type 96 chip (figure 7-27) contains four 32-bit static shift registers. Each register has
a separate data input and output; a common clock input shifts all four registers, Data is
read into the register when the clock is low and is shifted down the register on each positive
clock transition, Data can be stored indefinitely in the register if the clock is stopped.

Dual 50-Bit Shift Register

The type 90 chip (figure 7-28) contains two 50-bit static shift registers. Operation is
similar to the SL-7-4032,

4-Bit, Right-Left Shift Register

The 4-bit, right-left shift register, (type 34) shown in figure 7-29, consists of four R-S
master-slave flip-flops, four AND-OR-Invert gates, one AND-OR gate, and six inverter-
drivers. Register shift direction, right or left, is dependent upon the logical input level to
the mode control,
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Figure 7-24, Type 12 4-Bit Parallel-In, Serial-Out Register
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Figure 7-28. Type 90 Shift Register, Logic Symbol

When a ""0" is applied to the mode control input, the #1 AND gates are enabled, the #2 AND
gates are inhibited, and a right-shift mode of operation is enabled. In this mode the output

of each flip~flop is coupled to the R-S inputs of the succeeding flip-flop, and the right-shift
‘operation is initiated by the Clock 1 Right-Shift input, In the right-shift mode, serial data
is entered at the serial (SI) input. The Clock 2 Left-Shift and parallel inputs Iy through I,
are inhibited by the #2 AND gates,

When a '"1" is applied to the mode control input, the ''l AND gates are inhibited (decoupling
the outputs from the succeeding R-S inputs to prevent right-shift) and the #2 AND gates are
enabled to allow a left-shift of data entered via parallel inputs I through I,. Shift-left
operation requires external connection of each flip-flop output to the parallel input of the
previous flip-flop. Data is then shifted left by the Clock 2 Left-Shift input.

FULL ADDERS

The full adders (types 39, 64, and 98) shown in figures 7-30 and 7-31, add binary numbers,
The types 64 and 98 add two 2-bit binary numbers and the type 39 adds two 4-bit binary
numbers., The type 98, which consists of two 1-bit adders, has provision in one of them
for normal or inverted inputs, allowing it to be used for binary subtraction as well as addi-
tion. All the adders produce a sum output for each bit position and a carry output derived
from the most significant bit. All the adders have a carry input to be used when paralleling
with other adders.

DIGITAL/ANALOG CONVERTER

The D/A converter, (type 44), shown in figure 7-32, is an MSI, hybrid element that will
accept a parallel, 8-bit, binary word at standard DTL logic levels and output a +15 volt
analog value representing the input binary word. This converter has an enable input., A
"1'" on the Enable input allows manual converter operation which may be accomplished by
logic input command or by permanently connecting pin 1 to pin 25. A "0'" on the Enable
input causes the converter output to remain at the negative 15V limit.

The D/A converter uses a resistive voltage divider network (called a ladder network) to
convert digital input signals to output analog voltages. The resistors of the ladder network
are weighted so that each bit contributes to the analog output according to bit value, with the
most significant bit having the highest analog output and the least significant bit having the
lowest, The input digital signal determines the analog output voltage by switching precise
analog switches which are connected between the ladder network and a precision reference
voltage, The ladder switches are either open or closed depending on the input binary code,
The output analog range of the D/A converter is from -15V to +15V,
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Figure 7-29, Type 34 4-Bit Right-Left Shift Register
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Figure 7-31., Type 64 2-Bit Binary Full Adders
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MULTIPLEXERS

Quad 2-to-1 Multiplexer

The type 69 chip (figure 7-33) selects one of two 4-bit inputs and transfers it to the output
lines., Data selection is controlled by the Select input line (pin 1). When this input is low,
data on the A (0) lines are selected for output; when Select is high, data on the B (1) lines
are selected for output. The strobe (clock) input must be low for the Select line to have
effect,

Do
¢
% LOGIC SYMBOL
Co
INPUTS
oUTPUTS
[
TRUTH TABLE
2 INPUTS
% STROBE | SELECT | A [B| 2
H x x[x|L
L L L|x|L
L L H|X|H
= L H |x|u|L
L H X |H|H
24
Ao

s(snscr)——DO—-»—(Do—- —

E (STROBE)

nerois

FUNCTIONAL  LOGIC

Figure 7-33, Type 69 Quad 2-to-1 Data Selector/Multiplexer

8-to-1 Multiplexer

The type 72 multiplexer, shown in figure 7-34, decodes a 3-bit data select code (000 to 111)
to select one of eight data inputs for transfer to the output. The complement of the data
selected is also output via a parallel inverter, When the strobe input is high, the Z output
is forced high and the Z output is forced low.

5-BIT COMPARATOR

The type 101 comparator (figure 7-35) compares two 5-bit binary words and generates a
status bit on one of three output lines indicating "A greater than B", "A equal to B", or "A
less than B'', The output is gated out only when the enable line (E) is low. Two compara-
tors can be paralleled for use in comparing words longer than five bits by tying the A>B
output from one comparator to an A input of the second comparator, and the A < B output
to the corresponding B input.
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POWER DRIVER

In the type 26 power driver (figure 7-36), the four 2-input NAND gates each drive hlgh-
current switching transistors,

[ [

[T [T

Fr

B
i
-
2iath

GND ) Vee

R4FO32

Figure 7-36. Type 26 Power Driver, Logic Symbol

VOLTAGE COMPARATOR

The type 58 differential voltage comparator (figure 7-37) compares two differential input
voltages, When their algebraic sum is zero or negative, the voltage comparator conducts.
When their algebraic sum is positive, the voltage comparator cuts off, When the strobe
input is low, the voltage comparator is forced into a cutoff state. The output amplifier
provides high output current and voltage capability.

Vee+
+ INPUT
e—— —
INPUTS eI
- INPUT |
Vcc-
FUNCTIONAL LOGIC LOGIC SYMBOL R4F007

Figure 7-37, Type 58 Voltage Comparator

DIFFERENTIAL AMPLIFIER

The logic symbol and circuit for the differential amplifier (type 2) are shown in figure 7-38,
This component acts similarly to the voltage comparator, except that the absence of an
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output amplifier limits the output current; the output voltage swing is correspondingly
limited to approximately 4V,
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Figure 7-38, Type 2 Differential Amplifier

OPERATIONAL AMPLIFIER

The logic symbol for the operational amplifier (type 45) is shown in figure 7-39, This com-
ponent is designed for high stability and constant gain characteristics. Construction is

similar to a differential amplifier; in operation the output is tied to the inverting input to
provide negative feedback,
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Figure 7-39, Operational Amplifier

DISCRETE COMPONENT ELEMENTS

Discrete component elements constructed according to CDC specifications are shown on the
functional integrated circuit charts in the CJ122 Logic Rack Diagrams, Drawing No,
48950000 or 48950100, The diagrams are contained in volume 2,
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