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Section |

GENERAL INFORMATION

The Teleray Model 100 consists of four modules: monitor module, power
supply module, keyboard module and logic module. The second section of the
Model 100 Reference Manual defines the organization of these four modules
into the Teleray as a block diagram. The remaining four sections of the
manual give detailed information on each of the four modules. Each section
consists of a theory of operation, schematic diagram and parts list.

Once any Teleray module has been determined to have a malfunction, the
specific section for that module should be used to troubleshoot and repair the
module. The connections between modules that are detailed in Section 2 will,
in most cases, provide enough information to determine which of the four
modules has malfunctioned and needs repair. Some malfunctions in the logic
module may be determined without the use of sophisticated testing equipment
by using the Teleray self-test feature. The Teleray Model 100 Instruction
Manual should be obtained and read as a prerequisite for using the Model 100
Reference Manual.






Section 2

MACHINE ORGANIZATION

The Teleray consists of a display cabinet and an optional detached keyboard
module (except on "T" style). The display cabinet contains a monitor
module, power supply module and logic module. These modules are
accessible without using tools for exchange and/or repair. The Teleray
Instruction Manual graphically illustrates module replacement.

The Module Signal Flow and Cabling Diagram describes the signal flow
between modules. All connectors are keyed to prevent incorrect insertion.
The ribbon cable used is symmetrical; the cable may be reversed
end-to-end. Pin numbers on the cable are provided in each section.
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PRODUCT SAFETY SERVICING GUIDELINES
FOR ZENITH DATA DISPLAY TERMINALS

CAUTION: No modification of any circuit should be at-
tempted. Service work should be performed only after you
are thoroughly familiar with all of the following safety
checks and servicing guidelines. To do otherwise in-
creases the risk of potential hazards and injury to the user.

SAFETY CHECKS

After the original service problem has been corrected, a
check should be made of the following:

SUBJECT FIRE & SHOCK HAZARD
. Be sure that all components are positioned in such a
way to avoid possibility of adjacent component shorts.
This is especially important on those chassis which are
transported to and from the repair shop.

2. Never release a repair unless all protective devices
such as insulators, barriers, covers, shields, strain re-
liefs, and other hardware have been reinstalled per orig-
inal design.

3. Soldering must be inspected to uncover possible cold
solder joints, frayed leads, damaged insulation, solder
splashes or sharp solder points. Be certain to remove
all loose foreign material.

4. Check ‘‘across-the-line’’ capacitor (if used) and other
components for physical evidence of damage or deteri-
oration and replace if necessary. Follow original layout,
lead length and dress.

5. No lead or component should touch a resistor rated at 1
watt or more. Lead tension around protruding metal sur-
faces must be avoided.

6. All critical components (shaded on the schematic

diagram and parts lists) such as: fuses, flameproof re-

sistors, capacitors, etc., must be replaced with exact

Zenith types. Do not use replacement components oth-

er than those specmed or make unrecommended circuit
-~ modifications.

7. After re-assembly of the terminal always perform an AC
leakage test on all exposed metallic parts of the cabinet
and screws to be sure the terminal is safe to operate
without danger of electrical shock. DO NOT USE A LINE
ISOLATION TRANSFORMER DURING THIS TEST. Use
an AC voltmeter having 5000 ohms per volt or more sen-
sitivity in the following manner: Connect a 1500 ohm 10
watt resistor (63-10401-76), paralleled by a 0.15 mfd.,
150V AC type capacitor (22-4384) between a known good
earth ground (water pipe, conduit, etc.) and the ex-
posed metallic parts, one at a time. Measure the AC
voltage across the combination 1500 ohm resistor and
0.15 mfd. capacitor. Reverse the AC plug and repeat AC
voltage measurements for each exposed metallic part.
Voltage measured must not exceed 0.75 volts RMS.
This corresponds to 0.5 milliamp AC. Any value exceed-
ing this limit constitutes a potential shock hazard and
must be corrected immediately.

e

Q A.C. VOLTMETER Q

63-10401-76
T0 GOOD EARTH GROUND 1500 ohm 10 watt
SUCH AS WATER PIPE,

CONDUIT, ETC.

PLACE THIS PROBE
ON EACH EXPOSED
METALLIC PART.

SUEJECT: IMPLOSION PROTECTION

1. All Zenith picture tubes are equipped with an integral
implosion protection system, but care should be taken
to avoid damage during installation. Avoid scratching
the tube.

2. Use only Zenith replacement tubes.

- SUBJECT: X-RADIATION

1. Be sure procedures and instructions to all service
personnel cover the subject of X-radiation. The only po-
tential source of X-rays is the picture tube. However,
this tube does not emit X-rays when the HV is at the fac-
tory-specified level. It is only when the HV is excessive
that X-radiation can be generated. The basic precaution
which must be exercised is to keep the HV at the facto-
ry-recommended level. Refer to the X-ray Precaution
Label which is located inside each terminal for the cor-
rect high voltage. The proper value is also given in the
schematic diagram. Operation at higher voltages may
cause a failure of the picture tube or high voltage supply
and, also, under certain circumstances, may produce
radiation in excess of desirable levels.

2. Only Zenith-specified CRT anode connectors must be

used.

3. It is essential that the serviceman has available at all

times an accurate high voltage meter. The calibration of
this meter should be checked periodically against a re-
ference standard.

4. When the high voltage circuitry is operating properly

there is no possibility of an X-radiation problem. Every
time a chassis is serviced, the brightness should be run
up and down while monitoring the high voltage with a
meter to be certain that the high voltage does not ex-
ceed the specified value and that it is regulating correct-
ly. We suggest that you and your service organization
review test procedures so that voltage regulation is al-
ways checked as a standard servicing procedure, and
that the reason for this prudent routine be clearly under-
stood by everyone.

5. When trouble shooting and making test measurements
in a terminal with a problem of excessive high voltage,
do not operate the chassis longer than is necessary to
locate the cause of excessive voltage.

IMPORTANT NOTE: DAG GROUNDING.

Each unit provides for grounding of the main P.C. Board
and CRT socket board to the dag of the CRT through the
dag grounding spring.

The ground wires are connected to the shell bond or
T-band through a terminal lug. Upon installing the Video

Display in a terminal, this grounding procedure should be
followed to provide adequate high voltage filtering and arc
protection. This especially pertains to mounting the video
display as a kit version.

CAUTION

NO WORK SHOULD BE ATTEMPTED ON
ANY EXPOSED MONITOR CHASSIS BY
ANYONE NOT FAMILIAR WITH SERVICING
PROCEDURES AND PRECAUTIONS.




GENERAL INFORMATION

This service manual introduces the Zenith D12 series of
Video Displays. The series includes three basic forms: the
D12-PF which is complete with power supply and frame,
the D12-NF without power supply, the D12-NK in kit form
which comes without frame or power supply.

The D12 series incorporate precision CRT's which provide
uniformity of display and controlled spot size and geom-
etry. The display may be operated from a standard 15 volt
D.C. supply (or optional 12 V.D.C.) or from 120 volts A.C.

Input and output connections for the displays are made
through a 10 pin edge connector on the main circuit board.
Provision has been made for an optional remote bright-
ness control. Schematic reference numbers are printed on

the circuit board to aid in the location and identification of
components for servicing.

Vertical and horizontal linearity is maintained within speci-
fications without the use of linearity controls or adjustable
devices. Excellent vertical linearity is assured by the ex-
tensive use of current feedback and horizontal linearity is
achieved with a fixed saturable reactor.

Vertical and horizontal deflection systems sustain scan
even in the absence or interruption of synchronizing sig-
nals. Vertical and horizontal synchronization is automatic
and stable throughout the entire specified operating fre-
quency range.

SPECIFICATIONS

CATHODE RAY TUBE
12"’ diagonal measure, 90° deflection, 12.5 KV nominal
high voltage at 50 »A. beam current. Available with bonded
anti-reflective face plate option. P4 phosphor is standard
and other EIA phosphors are available.

NOMINAL DISPLAY AREA
51 sq. in. defined by a rectangle 8%2"x6" centered on the
CRT. (Other display dimensions optional.)

INPUT SIGNALS (TTL LEVEL)

HORIZONTAL

4 to 40 usec. duration (positive going standard).
VERTICAL

50 to 1400 usec. duration (negative going standard).
VIDEO

1.0V to 2.5V P-P (user supplies 500 ohm contrast control

for higher input levels).

Positive polarity for white characters. (Other polarities

are available for horizontal and vertical sync.)

POWER SUPPLY
120V + 10% or 240V + 10%
(customer strappable) 47 to 63 Hz., or
15V DC at 800 ma. max., or
12V DC at 1100 ma. max.

BRIGHTNESS CONTROL
Internal or Customer supplied 100 K@ potentiometer (ac-
cessible at pins 2, 3and 4 of edge connector).

INTERCONNECT TO CUSTOMER SYSTEM
Via standard 10-pin edge connector.
VIKING #25V10S/1-2
AMP #225-21031-101
CINCH #250-10-30-170

RESOLUTION
900 vertical lines minimum at center of display and 700 ver-
tical lines at the corners. Pulse rise time less than 20 nano-
seconds, for 30V rise at CRT. Bandwidth is within 3db from
10 Hz. to 18 MHz.

GEOMETRY
NOTE: Measurements made with an input of 1.0-2.5V P-P
and with the display adjusted to 6” highx8%2" wide.
VERTICAL
a. Height of display at left side shall be within + 2.0 per-
cent of height at right side.

b. Top and bottom pincushion or barrel shall be within
1.25% of the average height.

HORIZONTAL

a. Width of display at top shall be within + 2.5 percent of
width at bottom. _

b. Side pincushion or barrel shall be within 1.0% of the
average width.

LINEARITY
No character shall vary in width or height by more than
+ 10% of the average width or height of all the characters
in a row or column respectively. No specific character shall
vary in width or height more than + 10% of an adjacent
character.

SYNCHRONIZATION

HORIZONTAL

15.75 + 0.5KHz.

18.60 + 0.5KHz. (Optional)
Horizontal Blanking

10.0 p sec. min.
Horizontal Phasing Control

10.0 # sec. min. adjustment
VERTICAL

47 to 63 Hz.
VERTICAL RETRACE TIME
850 sec. max.

STORAGE
55° C. max. with bonded anti-reflective faceplate.
65° C. max. for plain faced CRT’s.

ENVIRONMENT
Operating temperature
55° max. (free air temperature of display electronics).
Altitude
40,000 ft. + storage & shipment.
10,000 ft. max. operating.

WEIGHT
11.5 Ibs. max. without optional power supply.
13.5 Ibs. max. with optional power supply.
9.0 Ibs. max. without frame.



THEORY OF OPERATION

POWER SUPPLY

Power Transformer TX201 is designed for use with
120V or 240V A.C. source. The secondary provides
power to bridge rectifier (CR501, CR502, CR503 and
CR504). The positive output of the bridge rectifier
(junction of CR503 and CR504), forms the raw B+
supply ( ~ 20VDC).

Voltage regulation is accomplished in the negative
leg of the power supply through a feedback network
consisting of transistors QX501 and QX502 and their
associated circuitry. The emitter voltage of QX501 is
maintained by diodes CR505, CR506 and CR507. The
base voltage is provided by potentiometer RX506.

If B+ increases, diodes CR505, CR506 and CR507
will draw more current to maintain the emitter volt-
age of QX501. Additionally, the voltage developed
across RX506 will increase, resulting in a higher pos-
itive voltage at the base of QX501 which will result in
less conduction. This reduces the base current of
QX502 since QX501 provides the emitter/base cur-
rent path for QX502. When QX502 conducts less, the
voltage drop across Q502 is increased thus lowering
B+.

If B+ decreases, diodes CR505, CR506 and CR507
will reduce conduction to maintain the emitter voit-
age of QX501. Additionally, the base voltage provid-
ed by RX506 will decrease. Less voltage on the base
of QX501 will cause it to increase conduction, result-
ing in a greater emitter/base current flow in QX502.
With this condition the voltage drop for Q502 is less
and B+ isincreased.

HORIZONTAL

The low-level horizontal section, which consists of
transistors Q101 and Q102 (and associated circuitry),
functions as a variable time delay monostable multi-
vibrator. The input trigger for this circuit is provided
by the horizontal drive pulse. The pulse is injected
into the base or emitter (for either positive or nega-
tive pulse respectively) of Q101 through injection
network C101, C111, R101, R110 and CR101. By vary-
ing the recovery time of the multivibrator, potentiom-
eter R104 adjusts video information position (with re-
spect to raster scan). Output of the monostable mul-
tivibrator, derived at the collector of Q102, is injected
through a coupling network consisting of C110 and
CR103. The resulting ‘‘Lock’’ signal is rereceived by
one side of a precision astable multivibrator at the

emitter of Q103. The astable multivibrator circuit is
completed through Q104 and associated circuitry.
This circuit will act as a free running oscillator until
the ‘‘Lock’ signal is received from the previous
stage. Once locked, an output pulse is formed at the
emitter of Q104 which is then D.C. coupled to the
base of the horizontal driver transistor, Q105.

Remainder of the horizontal circuit is straightfor-
ward. Features to be noted are: Width and Linearity
Coils LX102 and LX101 in series with the yoke
(TX202). Linearity is fixed and an adjustable coil is
provided for width. The linearity coil has a magnetic-
ally biased core which makes the inductance of the
coil dependent upon its current. Pincushion and ge-
ometric corrections are made at the factory by the
addition of rubber magnets around the plastic ring of
the yoke. D.C. operation of 12 volts is accomplished
by the (optional) addition of a boost circuit at the hor-
izontal sweep transformer.

VERTICAL

The vertical circuit includes an oscillator consisting
of transistors Q301 and Q302 and associated circuit-
ry. Amplification is provided by transistors Q303 and
Q304 with the emitter of Q304 feeding the base of the
vertical driver Q305. The vertical output transistors,
Q306 and Q307 are wired in the standard push-pull
configuration. One feature of this vertical circuit is
the addition of transistor Q308. This transistor dou-
bles B+ during retrace, thus maintaining less than
800, sec. of retrace time.

VIDEO

The video amplifier circuit consists of transistors
Q401 and Q402 and associated circuitry. The circuit
comprises a cascode amplifier which is triggered by
a positive pulse at pin 8 of the edge connector. Upon
receiving the input pulse, conduction is initiated and
the collector voltage of Q402 is lowered. Amplifica-
tion of low frequency voltage gain is fixed by the ra-
tio of R407 and R408. Gain is maintained to 18 MHz
by the bandwidth enhancing components R406,
C403, and L401. Resistors R402 and R403 provide
bias for the amplifier.

The collector output of Q401 is D.C. coupled to the
cathode of the C.R.T. through resistor R201. Raster
cut-off is adjusted with the brightness control R114
which is connected to G1 of the C.R.T.
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ADJUSTMENT PROCEDURES FOR D12 VIDEO DISPLAY

1. External power is applied to the monitor through an AC line cord or a 4 pin molex connector. The unit is wired for
120 VAC 50/60 Hz operation. (240 VAC 50/60 Hz optional)

2. INPUT SIGNALS: Input signals are connected to the display board through a 10 pin edge connector.

Component Side of Display Board

A 113 |13 2 [1.8 o
2| |w w w = <% Q
Z w +l | o <Ly =z
S| |1Ez| B3] |B: 82| |E<||mw||C82] | 3
o Tl |IZ9| |8 Nl |wol| 8| |z o
clie o o col |[E>1 > | |we @
o | iz T T o Xio > o
o o o I -H
1 2 3 4 5 6 7 8 9 10
—m— N ———
Optional
A. Horizontal drive signal — 15750 Hz + 500 Hz
2.5v
to 4.0 nsec.
5.5v e {0 —p
40 sec.
Ov
B. Video drive signal
1.0v
to
2.5v X N
Ov

At a horizontal frequency of 15.7KHZ the video drive signal should start 11 microseconds +5p sec. after the
leading edge of horizontal sync, and 900 microseconds or greater after the leading edge of vertical sync.

C. Vertical drive signal — 47 Hz to 63 Hz

2.5v
to
50 usec.
5.5v to
10 milli
sec.
Ov




In normal operation the horizontal and ver-
tical drive signals and signal ground are
connected to the edge connector through
a cable assembly. If this is not the case

connect pins 1 & 10 together with a jumper VIDEO
wire at the edge connector. SIGNAL TO PIN 8 OF
EDGE CONNECTOR
500 ohm
Should the video drive level exceed the 2.5 CONTRAST (——
volts specified, an external contrast con- CONTROL
trol must be provided. The video drive sig- (EXTERNAL)

nal is connected to the top end of the
5000 pot, the bottom end is grounded and
the wiper arm connects to the videq input
of the edge connector as shown.

. Once power is applied to the display and the input signals connected, adjust the
brightness control untii the edges of the raster are visible.

3 Depending on the requirements for height and width of the video presentation, the
vertical size control and width coil should be adjusted accordingly.

. The power supply board also has a control to adjust the regulated B+ of the monitor to
+15V. Check for proper adjustment.

. Adjust the phase control to center the video information within the raster. (The contrast
control may have to be adjusted to obtain a display of the video information.)

. Adjust brightness control for visual cutoff of the raster.
. Adjust external contrast control for desired luminance.

. Adjust focus control for best possible overall focus.

IMPORTANT NOTE: DAG GROUNDING.

Each unit provides for grounding of the main P.C. Board and CRT socket board to the dag
of the CRT through the dag grounding spring.

The ground wires are connected to the shell bond or T-band through a terminal lug. Upon
installing the Video Display in a terminal, this grounding procedure should be followed to

provide adequate high voltage filtering and arc protection. This especially pertains to

mounting the video display as a kit version,
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LEGEND

ITEM NO.

PART NO.

22-7614-06A
22-7619-39A
22-7619-39A
22-7622-28A
22-7619-39A
22-7619-39A
22-7619-39A
22-7619-39A
22-7152-03
22-7613A
22-7622-28A
22-7613-24A
22-7440

22-7718-09
22-3748

22-7722-0
22-7722-0
22-4905-01
22-4905-01
22-4905-01

22-7144-09
22-7142-03
22-7613-24A

22-7152-04
22-7614-18A
22-7615-08A
22-7579-04
22-7389-02
22-7614-20A

22-7722-08
22-7721-04
22-7613A

63-9919-94
63-10651-06
63-10533-05
63-9922-14
63-10533-04
63-9921-94
63-9921-94
83-9921-6
3-9919-9
63-9919-92
63-10533-04
63-10533-04
63-9919-84
63-9921-79
63-9919-86
63-10659-48

- 83-10565-24

63-9921-46
63-10559-40
63-10559
63-9922-44
63-9922-20

 63-10565

63-7763
63-7710
63-7799
63-7827
63-7855
63-7771

63-9922-27
63-9921-92

DESCRIPTION

330 PFD CAPACITOR 20% DISC 50V

160 PFD CAPACITOR 5% DISC NPO 50V

160 PFD CAPACITOR 5% DISC NPO 50V

56 PFD CAPACITOR 10% DISC NPO 50V

160 PFD CAPACITOR 5% DISC NPO 50V

160 PFD CAPACITOR 5% DISC NPO 50V

160 PFD CAPACITOR 5% DISC NPO 50V

160 PFD CAPACITOR 5% DISC NPO 50V

4.7 MFD CAPACITOR +100%—10% ELEC 25V
100 PFD CAPACITOR 10% DISC 50V

56 PFD CAPACITOR 10% DISC 50V

.01 MFD CAPACITOR 10% DISC 50V

.0047 MFD CAPACITOR 10% DISC 500V

.015 MFD CAPACITOR 5% POLYESTER 400V

" 22 PFD CAPACITOR 10% DISC 50V

10 MFD CAPACITOR 20% NR ELEC 25V
100 MFD CAPACITOR 20% ELEC 256V
.001 MFD CAPACITOR 10% DISC 1KV

2.2 MFD CAPACITOR 20% ELEC 100V

1 MFD CAPACITOR 20% ELEC 100V

.01 MFD CAPACITOR +80%—20% 500V
.01 MFD CAPACITOR +80%—20% 500V
.01 MFD CARACITOR +80°/?~—20% 500V

e 220 MFD CAPACITOR + 100%—10% ELEGC 35V

CAPACITOR +100%-—10% ELEC 25V
01 MFD CAPACITOR 10% DISC 50V
.15 MFD CAPACITOR 10% POLYESTER 50V
22 MFD CAPACITOR +100%~10% ELEC 25V
100 MFD CAPACITOR 20% ELEC 50V
4.7 MFD CAPACITORELEC 16V
220 PFD CAPACITOR 20% DISC 50V
1 MFD CAPACITOR 20% ELEC 25V
47 MFD CAPACITOR 20% ELEC 25V
10 MFD CAPACITOR +100%-—10% ELEC 25V
.0083 MFD CAPACITOR 20% DISC 50V
.022 MFD CAPACITOR +80%—20% DISC 50V
1000 MFD CAPACITOR 10% ELEC 16V
1 MFD GAPAGITOR 20% ELEC 25V
.0047 MFD CAPACITOR 20% DISC 50V

47 MFD CAPACITOR 20% ELEC 100V

4.7 MFD CAPACITOR %8% LEC 63V

100 PFD CAPACITOR 10% DISC 50V

.02 MFD CAPACITOR +80%—20% DISC 500V
.01 MFD CAPACITOR +40%—10% DISC 1KV
15K OHM RESISTOR 5% FILM 1/4§N

8.2K OHM RESISTOR 2% FILM 1/4W

8.2K OHM RESISTOR 2% FILM 1/4W
CONTROL 25K OHM (HORIZ PHASE)

357K OHM RESISTOR 1% METAL FILM 1/4W
56K OHM RESISTOR 5% FILM 1/4W

267K OHM RESISTOR 1% METAL FILM 1/4W
8.2K OHM RESISTOR 5% FILM 1/4W

8.2K OHM RESISTOR 5% FILM 1/4W

560 OHM RESISTOR 5% FILM 1/4W

10K OHM RESISTOR 2% FILM 1/4W

6.8K OHM RESISTOR 2% FILM 1/4W

267K OHM RESISTOR 1% METAL FILM 1/4W
267K OHM RESISTOR 1% METAL FILM 1/4W
3.3K OHM RESISTOR 2% FILM 1/4W

2K OHM RESISTOR 5% FILM 1/4W

3.9K OHM RESISTOR 2% FILM 1/4W

100 OHM RESISTOR 5% FILM 1/4W

10 OHM RESISTOR 5% FILM 1/2W

82 OHM RESISTOR 5% FILM 1/4W

47 OHM RESISTOR 5% FILM 1/4W
680 OHM RESISTOR 5% FILM 1/4W

1 MEGOHM RESISTOR 5% FILM 1/4W
100K OHM RESISTOR 5% FILM 1/4W

1 OHM RESISTOR 5% flLM 172W

330 OHM RESISTOR 5% CARBQN COMP 1/2W
16 OHM RESISTOR 5% GARBON COMP 1/2W
2.2K OHM RESISTOR 10% CARBON COMP
10K ?/b'évv RESISTOR 10% CARBON COMP
47K OHM RESISTOR 10% CARBON COMP

470 (1);'12WRESISTOR 10% CARBON COMP

200K OHM RESISTOR 5% FILM 1/4
6.8K OHM RESISTOR 5% FILM 1/4

ITEM NO. -

PART NO.

63-9922-04
63-9921-95
63-9922-10
63-9921-40
63-10559-36
63-9922-42
63-10651-08
63-9924-48
83-9922-22
63-9922
63-9922-10
63-9921-78
63-9922
63-9921-69
63-7816

63-10565-56
63-9922-04
63-9921-45
63-9921-84
63-9921-70
63-9921-44

63-9921-10

68-9921-72
63-9921-72
63-9921-40
63-9921-98
63-9921-32
63-10371-70
63-9921-40

63-9922-04
63-10651-05
63-9922-04
63-7952
63-10651-07
63-9922-18
-9922-40
3-9922 .

20-3906
0-3882
0-3824

20-3887-10C

95-3136-03

95-3395-01

95-3397

103-142-01

103-142-01

103-142-01

103-261-04A

103-263A

103-261-02A
103-280-02

103-142-01
103-261-02A
103-295-02A
121-975
121-975
121-975
121975
121-819
121-1039
121975
121-699
121-699
121975
121-972
121-819
1-973
121-319
121-1034
121-895
52-2240-01
52-2240-01
52—2240-01
52-2340-0

<7.100-684.
... 100-684-02

DESCRIPTION

22K OHM RESISTOR 5% FILM 1/4W
9.1K OHM RESISTOR 5% FILM 1/4W
39K OHM RESISTOR 5% FILM 1/4W
47 OHM REgé OR 5% FIl.,M 1/4W
33 OHM RE! OR 5% FILMA74W = * x
820K OHM RESISTOR 5% FILM 71{4W
GONTROL 250K OHM VERT SIZE
1.5 MEGOHM RESISTOR 10% FILM 1/4W
120K OHM RESISTOR §% FILM 1/4W
15K OHM RESISTOR 5% FILM 1/4W
39K OHM RESISTOR 5% FILM 1/4W
1.8K OHM RESISTOR 5% FILM 1/4W
15K OHM RESISTOR 5% FILM 1/4W
750 OHM RESISTOR 5% FILM 1/4W
5. 6K1('/)th\;1 RESISTOR 5% CARBON COMP

220 OHM RESISTOR 5% FILM 1. 3?4 G b
22K OHM RESISTOR 5% FILM 1/4W

75 OHM RESISTOR 5% FILM 1/4W

3.3K OHM RESISTOR 5% FILM 1/4W

820 OHM RESISTOR 5% FILM 1/4W
68 OHM RESISTOR 5% FILM 1I4W
2.70HM RESISTOR'5% FILM 1/4W

1K OHM RESISTOR 5% FILM 1/4W
1K OHM RESISTOR 5% FILM 1/4W
47 OHM RESISTOR 5% FILM 1/4W
12K OHM RESISTOR 5% FILM 1/4W
22 OHM RESISTOR 5% FILM 1/4W
820 OHM RESISTOR 5% FILM 2W
47 OHM RESISTOR 5% FILM 1/4W

22K OHM RESISTOR §% FILM 1/4W
CONTROL 100K OHM BROGHTNESS

22K OHM RESISTOR 5% FILM 1/4W

10 MEGOHM RESISTOR 5% CARBON 1/2W

CONTRQL 2 MEGOHM FOCU

82K OHM RESISTQR 5% FILM 1/4W

680K OHM RESISTOR 5% FILM 1/4W

16K OHM RESISTOR 5% FILM 1/4W

COIL, RCF LINEARITY

COIL, RCF TUNABLE WIDTH

COIL HORI FlLT
COIL,RCF6.8u

TRANSFOHMEH HORIZ DRIVER

HV SWEEP TRANSFORMER

DE;LECTIQN YOKE .

DlODE
DIODE
DIODE
DIODE
DIODE
DIODE

DIODE
DIODE ALT: 103-263 (2) IN PARALLEL

DIODE
D!ODE

ODE
mmsnsvon #/ HORIZ %sc
TRANSISTOR #1l HORIZ ASC

TRANSISTOR #lll HORIZ QSC

TRANSISTOR #IV HORIZ OSC

TRANSISTOR HORIZ DRIVER

TRANSISTOR HORIZ OUTPUT
TRANSISTOR #i VERT OSC

TRANSISTOR #1l VERT OSC

TRANSISTOR #1 VERT AMP

TRANSISTOR #1| VERT AMP

TRANSISTQR VERT DRIVER

TRANSISTOR VERT ouwur |
TRANSISTOR VERT QUTPUT Il

TRANSISTOR VERT RETRACE cqmmo;.
TRANSISTQR VIDEO OUT!

TRANSISTOR VIDEQ DRlVE

SPARK GAP (PART OF CRT SOCKET ASSY)
SPARK GAP (PART OF GET SOCKET ASSY).
SPARK GAP (PART OF CRT SOCKET ASSY)

) SPAFIK GS; (PART OF CRT SOCKV TASSY)

12" QRT
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2 VIDEO DISPL

15.7KHz

H+ |
VERTICAL 450 YEL | | JR201 |
VERT ., yoc o [
yeRr. 3 CR401 *10% e201 3h202
NEG . ¢ 1720 16,,45%
SYNC. Q308 ,C401 BRN/ b Y
2 : N, <
b3 Q302 VERT. II‘:;CF L401 BLK
ca01 VERT, RETRACE = @ 6.8 T -~
=01 azo 0SCe 11 R30S CONTROL R407 = : : :
22k 39K ; = .01
R306 5302 - oou
A v sov ws01 . YEL/GRN R203 R206
= Y CR305 .
cato R301 @ i VIDEQ Ra11 1 ca0a 22k, s10n 410 [
202
——m— OUTPUT 22K I 02 1 c202 1/2n
1 .0033 200K R317 c308 ¢,_® = T l |
> | s 2sv R418 @ B | | RS 1 |
’ p———— T » T
Q301 15K 47K, +10%
VERT. 0306 _@L = _czml 2 Cgpq |
0sC. 1 V%RT. I 1 !
o 402 e R414 veory | | T Roos - I
VIDEQ R404 | 100K A
J;caam INPUT 27 ‘@ vVIDED BRIGHTNESS ﬁ'&,‘c 405 FT 1ok, *102 & [
R40S DRIVER 1/52“ ‘o1 I | 1720 €203 [
_I_ R322 12K ) I i
= 307 33K | caos _l_—‘ Ra16 Ra17 i i
T Q305 VERT. TPIoNF = 0% 3Race Gr4—w——— _
= R314 VEBT- ouT. II 25v 82K Znaég 680K
35k DRIVER R40s FOCUS
L3 R323 =
T022 3820
R324
68
€307 c312
Lhal7MF = TMF =13 1000MF
16V 25v 16V
R325
27 ]
HORIZONTAL
R112
8% < R104 R108 655K HETAL RuLs
£3% o 8.2K 33
102 £ vip. c104 R108 c11s c1os B1LS R114 107
—— HORIZ —e— L—«| —e+— ; 267K [—
160PF . PHASING S6PF 8.2k l.__ L 22pF 160PF x 17 160PF
clo3 R106 I cio8 cio8 R117
1t y l_"—T—“‘l —r
160PF \/ cios brior 56K - 160PF 160PF Fo
R103 10K
SRIVER
CR102 5 ! \ a, :t%ég" g
;J&
+ Q101 l Q102 Q103 Q104
HORIZ., AL ETR HoRIZ, L HORIZ. HORIZ. 1
0sC. I | 0sC. II = 0SC. II1I 0sC. IV R116 =
SEPF = 2
$R110 CR103 :
R101 cion @ HORIZ. DRIVE = =
Lo 230°F
r—-————----""""—-"—--"-"-""—"""—-""""—""—""—"""—""—""=—"=-"—-="-—-- ]
| P.C. BOARD EDGE CONNECTOR |
i KEY (FOIL SIDE) |
| |
' 2 ! O = DC VOLTAGE SOURCE
| SEE E =S E] 2 | =
e E BB IMPORTANT SAFETY NOTICE _
[ sllel181]8) ]2 g||&| 3] |8 ! - b voLTRGE APPLIED When servicing this chassls, under no cimummnoasanouldme
! AVIVAUIG &) &) &) 2 ! i nal design be modified or altered without permission from the Zenith.
| | NOTE ; 1. CUSTOMER SUPPLIED EXTERNAL DC SOURCE ON g:di:"ccmo';p‘::‘aﬁonmﬁ’llcomwmﬁ;ng Shigu’d N&Wlﬂ;@d @ﬂtymtvﬂ“
| | PIN 7 EDGE CONNECTOR -iden 0 those e orig rcult. Special component: used
! OEOEOOOOO | ,
1 J

to prevent shock and fire hazard. These critical components; are shad-
ed on the schematic and parts list for easy identification.
This circuit diagram may occasionally differ from the actual circult
used. This way, implementation of the latest safety and perfol
Improvement changes into the aot is mt dohm untii the
literature is printed. :




l YEL lr'Rzm
[ VERTICAL o1 .
VERT. = 330 ) 2
DRIVE Q CR&01 :}r’;. E201 216, as5%
SYNC. ~ i
R302 Q308 BRN/
6.8K Q302 VERT. ng:m BLK
€301 0§ERTi 1 . RE TRACE ’ L 1] czoa
| T-o R320 ) R30S MRxa07 . CONTRQL R407 = ol
22k 39K 33 l ox
€303 €304
l R306 L2omF Y [00MF
a7 25V 50V ok YEL/GRN R203 R206
= ¥ CR305 R321 Q401 2K, +10%2 470 [
R304 = .
e L Rz (* 9.1 @ s ouTRLT o Leso l iVon 202
I 200K § 22 ’_® T 2
] L .0033 R317 c3oe = Il 1:
e
5.6K, #5% R418 BLU | |
47MF, 25V . }
I a301 /) R303 e ras | 15 ® l a7k drox §
VERT. \ &/ 2k ] Q306 | I 2220 I = c201 E204
0sC. 1 = VERT, 1172u T
ouT. 1 = __] R412 =
Q303 I Q402 R&14 YEL/ORN R204
VERT . vieo o mos ) (302 5356
BRIGHTNESS
T -avp. 304 L meuT caos &7 Qﬁ DRIVER '%%° Icggs : A
! _L l R322 12K s 172 I l 1
! Nt 3647 Q307 3.3 309 RA16 Ra17 =
T T Q305 VERT. o ow = ca03 iraos G) _
= = R3 VERT. ouT. 11 25V 47 82K R415 680K - -
it DRIVER 2 Mec.
R309
R308 250k
250k } L3t $razs
820K ] 4508 220PF r.0z2z $820
| e
| €313
R310 = v = R324
1.5MEG IMF, 25v 15K €8
R313 R316
LC305 3K 307 %0 |z
4 7MF A 1F 5 1000MF
[ 16V 25v 16V
R325
| 2.7 ]
HORIZONTAL -
. Emms
R112 Icws 1eo
| REOZ R104 R108 Eég'( MFEITL'\A- R115 *ééz R
*27, 25K 8.2K 237
| c102 = o, c1o4 R109 cus 105 LI it 107 +
160PF PHASING S6PF 8.2« l= L 20pF 160PF 1z 1% 160PF
°$°3 R106 C}‘?Ls c1o8 RI17 -
160PF S6K 130PF 82PF 3"2?(( = Q105
LR103 Se% s500k foc' TVER
| % ek 200 1 DRIVER
Lcio
l CR102 3B \ @ - 100PF L—Q —
1 Q101 kcrion Q102 Q103 Q104
HOR1Z. ci11 MEWE HORIZ. + HORIZ. HORIZ. |
0sCc. 1 SC. Il = 0sC. II1 0sC. IV RLIE =
| SEPF 1=
gao YCR103
| c1o1 4 =
R101 HORIZ. DRIVE =
[ {1 @ POS. SYNC
L 1 330PF
L A

P.C. BOARD EDGE CONNECTOR
(FOIL SIDE)

VERT. VID. GND
VERT. DRIVE

VIDEO INPUT
=B+12v

HORIZ. DRIVE

O

NOTE:

®

oYl c—
® | G
© | G o
® | o wior~
O|@zwm

= DC VOLTAGE SOURCE

= DC VOLTAGE APPLIED

1.CUSTOMER SUPPLIED EXTERNAL DC SOURCE ON
PIN 7 EDGE CONNECTOR

edon ths schematie -and parts st for emidommoatﬁon. .
ng clrcuit dlamam may accasianaﬂ iffer: fﬂm ‘the actual ckwﬁ
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13 14
4 S 6 7 8 3 10 11 12
1 ___2 SN 3 | — L - | V

123-5416

VIDE(—J— o _n—.-l [‘—C_RT—SEE—T-‘l

CHANBES

®202 BN |
1% T
I /50 e vEeL | r201
| VERTICAL voc ,.;:x
e (3 9z
she <308 c304 s
N e ol
”302 i1 Bl VQEJR%G, BN
o RETRACE I
1 c301 r— 0% CONTROL 02
.01 R305 RX307 I + &
| = o N T s00v
‘ Iw v kk) a
FAILSAFE JCRN
Y CR30S R321 23
cao r301 Bt Vo s Rax! =G o ;% |
o h —© Lo o T L
.0033 200K R317 cxe LN *keos }
b R4 |
| 5Bk e e sy = naos x> (:)—4 o |
| Q301 R303 ?s;c Rx319 oK czon
A 2
Q306
VAR i VERT. '_@_v | 155, | ror T}
. ¥
ok our. 1 L [feseg viozo veLsom -
0303 ey Reos 0102 Toox
VERT. VIDEQ BRICHTNESS T L] I
AMP . | 4 Y CRI04 o DRIVER caos \ 101 €203
830 Ra0S .01 | |
ol T 8 el Y - N
€302 c314 i Q307 3.3 4; raie R417
T .15 -0047 - g €303 ca03 R408 3 = w4 —
0305 VERT. diow Cooar o __
o o e -@ VERT ouT. 11 *| s 0% o @ @k mais  es0x
iy R4 DRIVER . 2308 2 ol = | .
R308 - 59
"0 _izSo _Cj?ﬁ {}' @m Ln |
820k Jlsiz¢ 180PF o2 T e Rt
‘ Hg.l(s 15K 12.5kv
! ——
[ TE B, : waze (Weo 1
e v Tx 2024
1.5mEG e, 25y 27K 60 ( | VERT. YOKE X
o 0% @33 R316 ) 260 !
caos O™ c3o7 |, x LC312 (Lo
Sireet 1MF 4 10
16V 25y 16V
10% 20% 20% RIS -l
7 2.7
I VERT, PsaNO. €120
P ] {
©*—1°7 oy
108
0% <
r128
Rio4 e ) el s
23K 4.7 ¢ cRios|  C11e
HORIZ, tia] - ﬁJ
st CRI0 .001 \ YEL F
ol %, TKV] !
—_— A
HORIZONTAL -— 4 — lag @) - Y
| RX118 RX121 | '
1 i 10% 0 o1, 300V
RU12 | re0 330 3. k= | 800 < Imuz- s RED
METAL R11S [ralLsaRE AW 1. 1/2m (
33K "
e 227 FILM L T lmm . By €
c1is c108 R113 €107
Cl?‘ R109 : J' ZT;K ;é%.‘( s onN L201 cﬂ:ot" c
8.2x d Bt S pel e _.I
S6PF 22¢F 1 180PF o
o | a2 % K e R117 3 vio ~J§4A1-r o+
b I | o} L] 2sv L
SeK we snt 1208F - X @105 — =
S Trin NPO 1 nuImEzR. X
s DRIV —
*_1 9 1y Crxiza | nine !
c110 oion %5 T o0 .
0 PF 9————4 ‘%—QI
crR102 ___ | c117
) gk " o it o £
Q102 Q103 Y] |
HOR1Z HOR IXZI.I Oggﬂ 1 %\; l‘gg.vc m 1
0sc. 11 0scC. . 0% v ) .
mis L YELLOW .
P T [ | TR voce |
0.20 |
@ HOR1Z. DRIVE I_IL-AS:.___ o K
123-5 Y16 -1/
- . . SHEET 24/
e S xev ~ T TPCTBUAKD EDGE CONNECTOR —  ~ owwers
{FOIL SIDE)

T

‘ -m: VOLTAGE souncE o] v
M ] roveovens .OnR-wF-11 b
{4 T
> , > . -
E § g b E , oe vourhee Arruen KHZ HORIZ. SCAN FREQ.
- 1 NOTEL QUBTOMER mn EXTERNAL DC SOURCE
| P 7 EDSE COMMNECTOR

ZENITH | ™=
@@@@.@@@@@ FRE

RADIO CORP. 23- 3418
T T T T T T T A T T T T T T
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—— -
D] ARy 1TEN [
DESCRIPTION sESCRIPTION PART SOTTON VIEWS OF TAMNSISTONS
wustn | e sescRIPTIoN sESCRIPTION
. - puwwoer | mmsen R 0 PART SKETOMES
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TTEN PART
NUMBER NUMBER DESCRIPTION I TEM PART
cior 120 NUMBER | NUMBER DESCRIPTION
~1614-06A | 330 PFD CAPACITOR :20% DISC 50V
c102 22-7622-28A | 56 PFD CAPACITOR +10% DISC. 50V ng]z 22'17??5‘3-32 22 OHM RESISTOR 5% FAILSAFE 1/4W
€103 | 22-7152-03 | 4.7 MFD CAPACITOR +100-10% ELEC. 25V R403 53‘7768 270 OHM RESISTOR 5% CARBON COMP.  1/2W
E}gg 22-7614-24A | .ol PFD CAPACITOR +20% DISC. 50V R404 63_7760 270 OHM RESISTOR 5% CARBON COMP 1/2W
- 270 OH g :
Cios | 22-7313 10 MFD CAPACITOR SPECIAL NPZD R405 M RESISTOR 5% CARBON COMP.  1/2W
Cx107 | 22-7530-08 | .018 MFD CAPACITOR SPECIAL 5% 400V R406 | 63-9921-72 | 1K OHM RESISTOR 5% FILM 1/ aW
%2%% 22-7153-07 | 47 MFD CAPACITOR +100-10% ELEC. 50V gig; 63-9921-72 | 1K OHM RESISTOR 5% FILM 174w
22-7152-09 | 220 MF 104
o110 D CAPACITOR +100-10% ELEC. 25V g:?g 63-9921-40 47 OHM RESISTOR 5% FILM 14w
Cii1 | 22-4905-01 | .01 MFD CAPACITOR +80-20% DISC. 500V Ra11| 83-9921-32
¢112 | 22-4905-01 | 01 MFD CAPACITOR +80-20% DISC. 500V R 22 OHM RESISTOR 5% £ LM 174N
A . 412| 63-9921-40 y
C113 | 22-3748 __ |.001 MFD CAPACITOR  10% DISC. 1KV 47 OHM RESISTOR 5% FILM 1/4¥
clis 22-7152-09 |220 MFD CAPACITOR oo -107ELEC 25V
clle 22-7615-09|.033 MFD CAPACITOR +80-z07DISC S0V CRIO1T 103-142-01 0100E
c301 | 22-7613-24A | .01 MFD CAPACITOR +10% DISC. 50V CR102 T
€302 | 22-7548 15 MFD CAPACITOR +10% POLY 50V CR103
303 22-7152-07 47 MFD CAPACITOR +100-10% ELEC. 25V CR104 | 103-298-03A | DIODE
€304 | 22-7152-09 220 MFD CAPACITOR +100-10% ELEC. 25V CR105
€305 22-71153-0% 47 MFD CAPACITOR +100-10% ELEC. 50v [/ CR108 103-254-01 | DIODE
C306 \ CR107 103-323-03A | DIODE
©307 | 22-7152-04 | 10 MFD CARACITOR +100-10% ELEC. 25V CR108 | 103-323-03A | DIODE
0308 | 22-7579-07 | 470 MFD CAPACITOR :10% ELEC. 16V CRII2 | 103-36-
¢309 | 22-7614-18A | 3300 PFD CAPACITOR +20% D'SC. 50V 6-02A- | DIODE
€310 | 22-7389-02 1 MFD CAPACITOR +20% ELEC. 25V CR301 | 103-336-21A | DIODE ZENER 12V
3t
6312 | 22-7389-02 | 1 MFD CAPACITOR +20% ELEC. 25V
0313 | 22-7389-10 | 10 MFD CAPACITOR +10% ELEC. 25V
L101 | 20-3343-02 | COIL RCF TUNABLE WIDTH
- - +
c3i16 | 22-7613-24 | .01 MFD CAPACITOR10% DISC. 50V [l 102 | 20-3906 oL R [INEARITY
c401 22-4905-81 01 MFD CAPACITOR +80-20% DISC. 500V
Ca02 | 22-7613-04A| 220 PFD CAPACITOR +10% DISC. 30\\‘
C40 22-1152-03 | 4.7 MFD CAPACITOR +100-10% ELEC. 25
3 L401 | 20-3887-10C~| COIL RCF 6.8 &4
riot | 63-9922 15K.OHM RESISTOR 5% FILM TX101 |35-3136 TRANSFORMER HORIZ. DRIVER
RI02 | 63-9921-66 | 560 OHM RESISTOR 5% FILM :fiw L LRl TRANSFORMER .V, SWEER
Rx103] 63-10559-24] 10 OHM RESISTOR 5% FAILSAFE 1/4W -3397- RMER DEFLECTION YOKE
E?égA 63-10559-24| 10 OHM RESISTOR 5% FAILSAFE 1/4W
R106 | 63-9921-46 | 82 OHM RESISTOR 5% FILM 1/a0 || Q101 f121-1070 TRANSISTOR HORIZ. OUTPUT
RX107 63-10559-48| |00 OHM RESISTOR 5. FAILSAFE I/4W.
R108 | 63-7838 I8 K OHM RESISTOR 10% CARBON COMP. 1/2W
R109 _ o Q401 |121-1058 TRANSISTOR VIDEO OUTPUT
RI0S | B3-1oBi-o# CONTROL 100K BRIGHTNESS 0402 |121-895 TRANS!STOR VIDEO DRIVER
R111 | 63-9922 15K OHM RESISTOR 5% FILM 1740 |
R112
R113 | 63-10824 RESISTOR H.V. BLEEDER 160 MEG.
Ri1a | 63-10182-54| 2.7 MEG OHM. RESISTOR 5% CARBON  1/4W
RIS
R116 | 63-10670-04 CONTROL 6 MEG. FOCUS )
R117 s101 | 223-15-04 | INT. CKT. THICK FILM SUBSTRATE HORIZ.
R118
R119 63-logtl- 03| CONTROL 25K PHASE CALT. 63-/065/-11)
R120 s301 | 223-14 INT. CKT. THICK FILM SUBSTRATE VERT.
R121 | 63-9921-68| ©800HM RESISTOR 5% CARBON COMP.  Tig¥
vx201| t100-708 12" CRT
r301 | 83-9921-92 | 6.8K OHM RESISTOR 5% FILM 1/4W
R302 | 63-l08/-05 | CONTROL 250K VERT SIZE.(AU: 63-i0683)
R303 | ©3-8922-06 | 27K OHM RESISTOR 5% FILM 1/4M
R304 | §3-9922-06 | 27K OHM RESISTOR 5% FILM 1/4W
R30S g 1/4W
oo | §3-9921-72 | 1K oHM RESISTOR 5% FILM
2307 £3.9921-10 | 2.7 OHM RESISTOR 5% FILM 1/4W
308 | 63- 8803  |22K OHM RESISTOR 5% FILM 1/4W
R309
R310
R3INI
R312
R313
Rle y 1/
R312 | ©3-9921-84 | 3.3K OHM RESISTOR 5% FILM
R320| 63-0992|-88 | 4.7K OHM RESISTOR 5% FILM I174W




Section 4

POWER SUPPLY MODULE

This module may be one of two types: (l) a series pass supply, or (2) a
switching supply.

A.

Theory of Operation - Series Pass Type

The power supply is designed for full-wave, center-tapped operation with
series pass regulation. One center-tapped winding is used to develop the
+5 V supply. A 5V, 3-terminal regulator is used to develop a 3 A
regulated output capability. The regulator is virtually blowout proof and
has internal current limiting, power limiting and thermal shutdown. A
second center-tapped winding is used to develop the + 12 V supplies.
The -5 V supply is derived from the -12 V supply. These supplies are
also implemented using three terminal regulators. These regulators have
a | A output capability with internal current limiting, power limiting and
thermal shutdown. '

The power supply is designed for convection cooling. The three terminal
regulators are attached to the aluminum rear panel for thermal conduc-
tion; the rear panel is black-anodized to maximize radiation. Thermally
conductive pads are installed between the regulators and the rear panel.
If a regulator is replaced, the pads must also be replaced or a thermally
conductive grease applied.

Theory of Operation - Switching Type

The OL25 is a 25 watt supply providing + 12 V and + 5 V. It is a fly-
back switcher whose feedback loop is closed with respect to a primary
reference winding on the power transformer. Multiple output voltages
are provided through the use of multiple secandary windings, producing
outputs that are related by winding count and are, therefore, not
independently adjustable. However, all outputs are simultaneously
adjusted when the +5 V potentiometer is adjusted. Short circuit and
overvoltage protection are provided on all outputs.



C. PARTS LIST

Title: ASSY-POWER SUPPLY, 1061 #D53615 Rev: D
ITEM __ DESCRIPTION PART NO. INVENTORY 1| 2 3 4
| Assy-Power Supply, 1061 382159 X
2 Trimpot - 500 Ohm 91X 6B031 | X
3 IC-LIN, Voltage Regulator 5V LM323K-5 33B0363 X
4 IC-LIN, Voltage Regulator 12V 7812CK 33B0364 X
5 IC-LIN, Voltage Regulator -12V 7912UC 33B0365 X
6 IC-LIN, Voltage Regulator -5V 79M05UC 33B0256 X
7 Diode IN5624 32B0271 X
8 Diode IN4003 32C0133 X
9 Capacitor-10,000 MFD/ 15V, Ele. TVAII175.8 15B0306 X
10 - Capacitor-2500 MFD/25V, Ele. TVAI213.5 15B0307 X
I Capacitor-10 MFD/63V, Ele. VTTI0Dé63 15B0196 X
12 Capacitor-.1 MFD/50V, Disc. DGOI5E104Z  15B0304 X
13 Fuse - | Amp, 125V, Slo-Blo 313001 1780183
14 Transformer 023-2851 780240 X

ORDERING INFORMATION

1) For ordering information and latest prices, contact your local represen-
tative or the RESEARCH Incorporated factory in Minneapolis, Minnesota.

2) When ordering spare parts, please include reference both to this parts
list number and revision level, and the model number and serial number
of the instrument for which these parts are being ordered.

I of |
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SINGLE STAGE
(FLYBACK-DISCONTINUQUS)

'POWER SUPPLY

MAINTENANCE MANUAL

All drawings supplied for the BOSCHERT power supply
are the property of BOSCHERT INCORPORATED and
shall not be reproduced or copied or used in whole or in
part as the basis for manufacture or sale of the items
shown therein without the express written permission
of an officer of BOSCHERT INCORPORATED.



SINGLE STAGE (FLYBACK-DISCONTINUOUS) POWER SUPPLY
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SINGLE STAGE (FLYBACK-DISCONTINUOUS) POWER SUPPLY
GENERAL THEORY OF OPERATION

The flyback converter-discontinuous mode derives its name from the
fact that during each cycle a point is reached where current ceases
to flow in either the primary or secondary windings. Thus, the flux
in the transformer virtually fceases" at some point in the cycle.

The converter design is extremely simple. This class of converter
operates as a blocking oscillator under the following control law:
The output is linearly proportional to the current flowing in the
power switch when it turns off, i.e., the output voltage is propor-
tional to the amount of energy loaded into the core in the form of
a magnetic field. The greater the field, the higher the output
voltage.

The feedback loop regulates output voltages by adjusting the turn-off
point of the power switch. Switching frequency is around 25 kHz at full.
power, and operating frequency is inversely proportional to the output
power. The duty cycle remains relatively constant for a constant line
voltage.



SINGLE STAGE (FLYBACK-DISCONTINUOUS) POWER SUPPLY
DETAILED THEORY OF OPERATION

Input Circuit

F1

Figure 2
INPUT CIRCUIT

a. RFI Filter. Consists of L1, Cl, C2 and C3. The purpose of
this circuit is to filter out 20 kHz and above switching noise,
preventing it from being transmitted back out the input line.

b. Fuse. F1 is included to protect the PC board traces and to
reduce fire and personal hazard in the event of catastrophic
supply failure. Boschert strongly recommends the use of an
additional external line fuse for further protection. A
Littlefuse 3AG series or equivalent rated at 1-1/2 A is
sufficient.



Voltage Doubler Circuit is a method of allowing the supply to
operate from either a 115 VAC or 220 VAC source. In the 115 VAC
mode (strap in) capacitors C4 and C5 charge on alternate line
half cycles. The voltage which appears across each capacitor is
approximately the peak input voltage (about 150 V). The total
voltage to the switching regulator is about 300 V.

In the 220 VAC mode (strap out) the input rectifiers act as a
full wave bridge rectifier, charging C4 and C5 to approximately
the peak input voltage (about 300 V). Resistors R14 and R15
force C4 and C5 to charge equally, and discharge the capacitors
when the power is turned off.

Inrush Limiting is accomplished with thermistor R1. When cool,
its resistance is high. When the supply is initially turned on,
it prevents a huge surge current from flowing into C4 and C5,

which are initially discharged. In operation, the normal input

current quickly heats R1 decreasing its resistance by a factor
of about 10. Since C4 and C5 are fully charged by this time,
there is no further need for surge limiting. When the supply is
turned off, R1 cools and C4 and C5 discharge. The circuit is
designed so that the discharge time constant and cooling time
constant are roughly equal. Thus, if the supply is turned back
on before R1 has fully cooled, the inrush current is limited by
a combination of the charge remaining on C4 and C5, and the
resistance of RI.

Energy Storage in capacitors C4 and C5 insure that the supply

will continue to operate within regulation limits for a minimum
of 16 mS after the input line has fallen below limits or failed.
This allows time for information in a volatile memory to be
stored permanently before system failure following 1ine inter-
ruption or line brownout.



Power Switch Circuit
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POWER SWITCH CIRCUIT

In the first half of the power cycle, switch Q1 will turn on and load
energy into the transformer in the form of a magnetic field. Switch Ql
will then turn off.

The second half of the power cycle is described in the Output Circuit
description.

When power (+300) is applied, a small trickle current through R3 begins
to bias Q1 on. As the full supply voltage +Vcc begins to appear

across winding one (W1), transformer action induces about 6 V across
winding two (W2). CR2 is forward biased, and regenerative feedback
current from W2 quickly forces Q1 into saturation.

4



Now the current in W1 begins to ramp up linearly. A voltage ramp
also appears across R5 due to the current ramp.

Meanwhile, W2 is also charging C9 to about +6 V via R9 and CR3.

When this voltage rises high enough, Q3 is biased on. This also
turns on current buffer Q2. Q1 begins to turn off because Q2 and Q3
are conducting base drive away from Ql. The current ramp in W1 stops
rising because Q1 is beta limited and is coming out of saturation.
The rate of current change (di/dt) has become negative, therefore

the voltage polarity on the windings must change. W2 has now reversed
voltage (the dotted end is now positive) and it helps turn off Q1 by
completely backbiasing the base emitter junction via R5, R4 and C8.
When Q1" is off, and the voltage across all transformer windings has
reversed, C10 is charged via CR4 and R9.

(The second half of the cycle is continued in the Output Circuit
Section.)



Output Circuit
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OUTPUT CIRCUIT

This section describes the second half of the power cycle. The first
half was described in the Power Switch Circuit description.

In the first half of the power cycle, switch Q1 turned on and loaded
energy into the transformer in the form of a magnetic field. Q1 then
turned off, and the collapsing magnetic field is now driving positive
the dotted ends of all transformer windings, looking for a discharge
path.

As the voltage rises on the dotted ends of all the windings, it will
eventually forward bias diodes CR5 through CR8. The magnetic field
in the transformer rapidly collapses by discharging energy into the
outputs. The C-L-C PI filters in the output store and filter this
energy.



When the magnetic field has sufficiently collapsed, diodes CR5 through
CR8 stop conducting. There is enough energy left in the core to allow
it to "ring back." That is, the current in the secondary suddenly
reduces its rate of discharge when the diodes stop conducting. di/dt
changes, and the dotted end of all windings becomes negative. Q1 begins
to conduct again. This is the start of the next cycle.



Modulator Circuit

Figure 5
MODULATOR CIRCUIT

The modulator varies the point at which Q1 turns off thereby regulating
the output voltages.

In the absence of any feedback loop, Q1 would continue loading energy
into the core until a fixed point was reached. This fixed amount of
energy would be subsequently discharged into the load. If the load
changed, the output voltage would change because Q1 was still loading
a fixed amount of energy into the transformer. To compensate for load
changes, the feedback loop varies the point at which Q1 turns off,
thereby varying the amount of energy loaded in the core. The greater
the load, the more energy is loaded into the core. This accomplishes
regulation.

During normal operation, C9 and C10 are each charged to about 6 V, or
about 12 V total. Since the junction of C9 and C10 is referenced essen-
tially to ground via R5, the base-emitter junction of Q3 must be back



biased due to the base voltage determined by dividers R8 and R9.

When Q1 turns on, the voltage across R5 ramps up. This makes the
entire modulator circuit voltage rise relative to ground. Eventually
a point is reached where Q3 is biased on, which turns off Ql,
terminating the first half of the cycle.

The point at which Q3 turns on can be varied by changing the ratio

of R8 to R9. The opto-isolator transistor, Q A3, acts as a variable
resistor to change this ratio. If the +5 V output tended to fall

due to an increase in load, for example, the opto-isolator transistor
would turn off, making the base voltage on Q3 more negative. It
would take longer for the voltage ramp on R5 to reach a point where
Q3 was biased on. More energy would be loaded into the transformer,
which would be discharged into the load, raising the output voltage.



Main Feedback Loop
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Figure 6
MAIN FEEDBACK LOOP

This circuit maintains the +5 V output at a constant voltage. The loop

compares a voltage divided down from the +5 V output via R13 to a 2.75 V
reference within the 430 integrated circuit. A proportiona* current is

sunk by the 430, driving the opto-isolator diode via R12. R11 provides

bias current for the 430. C13 frequency compensates the loop.

The auxiliary (other than +5V) outputs are “semi;regulated." That is,
because of the tight magnetic coupling of all the outputs, an increased
load on an auxiliary output lowers the volts per turn of the transformer,
which is reflected in the +5V output (which begins to go down). The
feedback loop works to restore the 5V output, and in so doing partially
compensates for the load change on the auxiliary output. Boschert calls
this "semi-regulation."

10



Overvoltage Protection
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Figure 7
OVP CIRCUIT

The purpose of overvoltage protection is to protect the user's load
from an overvoltage condition caused by supply failure. Al1 standard
Boschert supplies incorporate this feature. Also, Boschert supplies
require OVP on only one output. If all outputs have simple passive
filtering, and if one output should rise due to supply failure, they
all would rise. Thus, protection is needed on only one output.

If the +5 V output exceeds 6.25 V £0.75 V, the SCR pulls the +12 V
supply down (to about 1.5 V) and activates the short circuit protection.
The +12 V supply is used to insure clean foldback. Pulling the +5 V
down to 1.5 V might not exceed the foldback point, and might simply
deliver a lot of power to the SCR, destroying it.

This circuit can be cleared by cycling line power.

1



Spike Catcher Circuit
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Figure 8
SPIKE CATCHER CIRCUIT

The purpose of the spike catcher circuit is to prevent high voltage
turn off transients on the collector of Q1 from destroying it.

C4 and C5 are the input capacitors, charged to about 300 V. When QI

has finished loading energy into the transformer core and turns off, Wi
begins to look like a current source. Its dotted end becomes positive
and the voltage rises. Although the discharge path is ultimately
through the output, there is enough leakage inductance in W1 to allow
the voltage to rise to a destructive value. However, as the dotted

end of W1 reaches 300 V, so does the dotted end of W3. (They both have
the same number of turns.) As the voltage tries to rise further, CRI
conducts and clamps the collector voltage to 600 V. This prevents the
destruction of Q1.

12



SINGLE STAGE (FLYBACK-DISCONTINUOUS) POWER SUPPLY

TROUBLESHOOTING INSTRUCTIONS

EQUIPMENT NEEDED:

- — — —

CAUTION:

NOTE:

50 MHz oscilloscope with isolated ground
DVM or VTVM with isolated ground
Isolation transformer

1A Variac (0-130Vac)

Adjustable lab supplies, 0-20VDC @ 500mA, with adJustable current limit.
A.good supply of resistors and clip ]eads

AC voltmeter (0-130Vac)

Lethal voltages are present in this supply. Only authorized
service technicians should perform these tests. Use AC
isolated equipment in all tests.

It is desirable to use an AC isolation transformer in performing
all tests to minimize shock hazard. The kVA rating of this
transformer should be three times the maximum supply power to
avoid AC line waveform distortion.

13



NOTE: Steps 1 thru 9 are intended as

passive tests to be performed with the supply
completely disconnected from line power.

To prevent any oscillations, connect jumper
wire from the anode of CR5 to the cathode

of CRS.

1. Use DVM to check the continuity of the
input fuse (F1), thermistor (TR1)
bridge rectifier (BR-1), diodes CRI1
thru CR8 for proper continuity.
Replace as necessary.

2. Connect a lab supply (15V with current
limit at 500mA) across the AC input
terminals. After an initial surge, no
current should flow. Reverse the leads
and repeat. If any current flows, check
the input section for shorts.

14
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MRESB| +| Cis
= 100

TR

S0 |
[r——— 2 loac 800. 4 [r—
+Hov [ ML
500wk S& 1 4_ 1
Y 8 D.GKVT zf-w\'_‘a
1 ] .I _
(o] L e’ BR-
ocos ‘[ 005 vMm?2
1. 4RV 1. 4KV

Figure 10



Check the operation of Q1. Set the lab
supply for 15V with the current limit set
| for 500mA. Connect a 220 ohm resistor in
series with the positive output and connect
this to the 115V input terminals as shown.
With the DVM across the collector-emitter
terminals of Ql, momentarily parallel R3
(220K) with a 100 ohm 1/4W resistor. Is
voltage drop across Q1 as follows?

Vce (Q1)
R3 not paralleled  13.5V 1V Figure 11
R3 paralleled 1.5V £1V

Yes - Go to Step 4

<
- Repl 1 and eat Step 3 ' ™
No eplace Q rep p P
100
§w % $3%
G
-

e
24 " VV\~

2w BwHnr

Figure 12

Check the operation of Q2 and Q3. Use a
DVM or a lab supply with the output set
at +5V, current limit at 10mA. Check the
continuity of Q2 and Q3 for opens or
shorts. Replace as necessary. Then go
“to Step 5.

15



Check overvoltage protection operation.
Set both supplies to +5.0V with the
current limit set to 100mA. Connect the
first supply across the +5V output and
return. Connect the second supply across
the +12V output and return. (The +12V
output should be the one which the anode
of the SCR is connected to. If not, the
supply should be connected to the output
which is connected to the SCR anode. Now
slowly ramp up the voltage on the first
supply. At 6.25V 0.75V on the first
supply, does the second supply suddenly
go into current limit?

Yes - Go to Step 7
No =~ Go to Step 6

Check CR9. Set lab supply current limit
to 100mA and the voltage to 0. Connect

the positive terminal to the +5V output

and the negative terminal to the return.
Put a DVM across CR9. Turn the voltage

slowly up to 10V, or to the point where

the supply limits. Does the DVM voltage
ramp up to 5.6V + 0.25V and stop?

“Yes - Replace CR4, and Repeat Step 5
No - Replace SCR-1 and Repeat Step 5

16
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Figure 14



7. Check A2. Set-lab supply to +5.0V

- (ITim = 300 mA) across +5V output.
Read voltage across R11 with DVM while
adjusting pot R13. Are the voltages as
follows?

R13 fully clockwise 3.0V + 0.5V
R13 fully counterclockwise 0.2V + 0.2V

POST REGMULAT:

Yes - Go to Step 8
No - Replace A2 and repeat Step 7

Figure 15

8. Check A3 and modulator. Hook yp first
supply (+5V, I1im = 300mA) across the
+5V output. Hook up second supply
(#5V, I1im = 300mA) across the
modulator. Watch the voltage across “ o
R8 with the DVM while adjusting R13. 5 ‘JJ.,/E
Are the voltages as follows?

A
290 .

2
u

A3
McC T 2€
opto-idota

R13 fully clockwise 3.0V + 0.5V
R13 fully counterclockwise 0.3V + 0.2V

Figure 16

Yes - Go to Step 9
No - Replace A3, repeat Step 8

NOTE: This concludes all the passive tests.

Disconnect all supplies, DVM, and jumper
from CR5 to CR8 before proceeding.

17



10.

Disconnect all connections made for the
passive tests. Plug the supply into the
Variac and turn the voltage up to 115Vac.

Is the voltage across the input capacitor(s)
within the following 1imits?

Supply designed for 115Vac only
150V £10V

Supply designed for 220Vac only
300V £20V

Supply 115/220 strappable
300V +20V

Yes - Go to Step 10
No - Look for faulty component in

input circuit. Repeat Step 9.

Use an oscilloscope to check the voltage
waveform on the collector of Q1 with
respect to emitter.

18
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With proper waveform, notice
that duty cycle is roughly 50%.

Figure 19
Proper Waveform
Horizontal - 5 Ps/Div.
Vertical - 50V/Div.

With no output load, the supply
"burps" every 120 ms or so. This

is known as the burp mode. (The
supply waits about 120ms, tries to
turn on, the SCR fires because there
is no +5V load to keep it from over-
shooting, and it folds back and waits
120ms again.)

Figure 20

No load waveform
Horzontal - %ps/Div.
Vertical - 50V/Div.

19



In an overload condition, all output
voltages and currents are very low.

Notice the very short duty cyle (about 12%)
which typifies the overload condition.
Under a heavy overload, the supplv "burps"

every 500ms or so.

Figure 21
Overload Waveform
Horizontal 5us/Div.
Vertical 50V/Div.

With an output short, the supply goes
into its "burp" mode again. The period
is about 160ms between "burps."

N
Figure 22
Output Short Waveform
Horizontal 5us/Div.

Vertical 50V/Div.

20



11. Use the oscilloscope on each or any e

output to determine if any faults .ICW ooTeaT

are occurring. T30 s

~
OVTPIUT

C20
2200
1av

23 RET

20

“
OV -5

ouTPULT

l +

c22

220
T o5V -2
ol w2

C
b~—"007PLT

Figure 23

+12V Output Proper Waveform

Figure 24
Proper Qutput Waveform
Horizontal - 50ms/Div.
Vertical - 2V/Div.

The sharp rise and fall time of
an output is due to unloaded
outputs. Generally only an SCR
firing can cause such a rapid
fall time on an output.

Figure 25

21 No Load on Outputs

Horizontal - 50ms/Div.
Vertical - 2V/Div.



The much longer fall time of an output
indicates a short on some other output
than the one measured.

No rise or fall indicates the short
is on this output.

22

Figure 26
Short on some other output
Horizontal - 50ms/Div.
Vertical - 2V/Div.

Figure 27

Short on this output
Horizontal - 50ms/Div.
Vertical - 2V/Div.



APPLICATION REVISION
NEXT ASSY USED ON rREVIECO DESCRIPTION DATE APPROVED
10000 | {I9BUPRE RELEASED FOR PRCD
A RSARELEASED FOR PROD. 9-13-28 o7
B [3%] CORRECTED CURRENT 3T
CALL-OUTS ADDED 12-18-78
PARA.3 ON PG. 3 wZ
C M?”Rﬁgcgfg. NOTE 3IC . N-2-79 Q?S Q*@éﬁ%@
D (W77 INCORPARATED 4-23-20| A0
[ |
q

Alt drawings supplied for the BOSCHERT
power supply are the property of
BOSCHERT INCORPORAT! WNMM

&”tﬁ” OTHEAR“\E!‘E s;ggt&:n CONTRACY NO.
FIACTTON: ozcsms ANGLES APPROVALS DATE B o SCH ERT L
T e XXk e T ITRAWN TR A FTY :
- XXK & - m#ﬂwgﬁ. ’?5{ T ES‘T‘ %PEC“‘:‘ CAT(@&
g 2z b A7/ 7T
MODEL: 29 -1001
4y E v
- % ?/‘u’ i {: i;i SiZE | CODE IDENT NO. |DRAWING NO.
" ' g ‘ 3@# 75 | A 91-2 0269 “
DO NOT SCALE DRAWING i : SCALE N /A, SHEET | oF 3
7B BISHOP GRAPHICS/ACCUPRESS ——

per s S T QP i
REORDER NO. A-7825 A e



v

TEST SPECIFICATION ,25 - 1O0D
MINIMUM MAXIMUM

VISUAL INSPECTION

TURN ON AND TURN OFF

SWITCH WAVLFORM

CURRENT MAX. LIMIT RANGE <EE PAGE 3 _FOR _LIMITS
CURRENT MIN. LIMIT RANGE

INVERTER WAVE FORMS SAME

INVERTER PERIOD RANGE

INVERTER PEAK-PEAK VOLTAGE

OUTPUT VOLTAGE-CURRENT TEGT POINTS:
OUTPUT VOLTAGE CURRENT MINIMUM MAXIMUM

1 + 5 Y .S A +4.9 vi + 5,02V [sz'r VOLTAGE HERE]
2 +\Z vV o O.25% .45 vV F12.59V
3 —12 v QO A -ll.45 vV —1;.52\1
4 - S v 2SS A =475 v =—5.2%yv
5 v A v \
6 Y A v v
1 + S vy R A 4490 v .04 v
2 + 12 v O.1_ A +19,40v +13.60V
3 |2 v O, A -10.4D v —13,. 60V
4 - S v Qel A =4.09V —5.25vV
5 v A v \
6 v A v v
I+ 5 v __0hp A +8.9G6 v +5.04 , |Z0Hz¢ 20KHZ §
2 + 12 v S A 40,40 V +13.0 v
3 -12 v ¢S A =10,40 Vv -|2.0 vV
4 =5 v . A =4,.79 Vv =5.29vV
5 v A v \
6 v A v v MAX. RIPPLE & NOISE:
l +8 v o) A 4496 v _+5.04 v _ 95  wmerp___ v
2 “-ll v .4 A +|0:L‘0 \Y) +|34[DD v E E 8 AV P-P MV
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A.

Section 5

KEYBOARD MODULE

Theory of Operation

The keyboard is fully detachable from the terminal (except for "T"
style) for operator comfort and optional space utilization. The coiled
handset cord leading from the keyboard is terminated in a telephone
type 4-pin connector; the cord supplied is compatible with those
commonly used on Western Electric type telephones. The Teleray 100
keyboard has seven LED indicators: three are used to indicate the
(legended) terminal status; the remaining four are used by the host
computer to alert the operator of application dependent conditions.

The figure below shows the keyboard.

[ SET uP JI F1 F2 I F3 F4 F6 Fé F7 F8 Fo F10 * * - — PF1 PF2 PF3 PF4
IPRIEEBIERIERIEIEIER R |~ T|]ea
ese |1 23 lllalllsllelllzlllalllolll@lll-|ll=1]l>]|pracd|isserx 7l 8 ||l oIl -
! ELE‘I'4
e alllwlille |lj r T] vllboufl v ofll e} £l S allls lll s

. l coox ] Alll sl ol 7 1%l mlll o]« il o e ||| 2l sl
il 1i/8 N

o < > e LNE £
. SHFT z xflecifvyl|slil Nl M - / SHET EED 0 R

Communications between the keyboard module and the logic module are
asynchronous and are controlled by the keyboard. Every 150
milliseconds, the keyboard module sends a request for information, to
which the logic module responds with a single-word reply. The
keyboard module transmits keyboard depression information whenever
keyboard keys are pressed.

The cable between the keyboard module and the logic module has a
resistance of about |.l ohms per meter. This resistance makes it
necessary to send 12 V to the keyboard module and regulate it to 5V
at the keyboard module.

The keyboard module is controlled by a microcomputer, The
microcomputer is a single integrated circuit that scans the keyboard
switch matrix, transmits and receives, and turns on the seven keyboard
LED indicators. Each keyboard key consists of a mechanically sealed
switch with a diode in series. The diodes isolate each switch from
every other switch, thereby allowing N-key rollover.
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B. Key Encoding

Key Numbering Scheme

112 |1314]|5]|67 891011 |12(13]14]15 1617118119
201211221 23| 2412512627 |28|29]|30|31]32(33(|34]35 36 (3713839
401 41| 42|43 |44 |45 4647 |48 ]49]50 51|52 54 55|56 | 57 | 58
59 |60]|61|62|63|64]|65|66|67]|68|69|70(71] 72 |73 74 175|176 |77
781 79 80181182|83|84|85|86]|87|88]|89 90 | 91 92 |93
95
Key No. Unshifted Shifted Control Key No. Unshifted Shifted Control
it Unencoded-=~-~eeuu- 54 Delete DELETE DELETE
2 thru |1 ---Dynamically Programmable-- Y Unencoded--~-=-----
20 ESC ESC ESC 60  eemmeeea- Unencoded-=~==cnu--
21 | ! | 6l a A SOH
22 2 @ NUL 62 s S DC3
23 3 i org 3 63 d D EOT
24 4 $ 4 64 f F ACK
25 5 % 5 65 g G BEL
26 6 A 6 66 h H BS
27 7 & 7 67 j J LF
28 8 * 8 68 k K VT
29 9 ( 9 69 | L FF
30 0 ) 0 70 3 : 3
3' - _ - 7' ) n )
32 = + = 72 return return return
33 ‘ ~ RS 73 \ i FS
34 BS BS BS 78  ememmeeee- Unencoded--~--~----
35 BREAK BREAK- ANSWERBACK
DISCONNECT 79 eemmmmeee- Unencoded---«--uu--
40 HT HT HT 80 z Z suB
4] q Q DClI 8l X X CAN
42 w w ETB 82 c C ETX
43 e E ENQ 83 v \% SYN
44 r R DC2 84 b B STX
45 t T DC4 85 n N SO
46 y Y EM 86 m M CR
47 v U NAK 87 , £ ,
48 i l HT 88 . > .
49 o 0] Sl 89 / ? us
50 p P DLE 90 e Unencoded-~--------
51 t { ESC 91 LF LF LF
52 ] } GS 95 SP SP NUL
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C.

Coding Information

Key Codes
Bit 8 0 A key code is
Bit 7 | Data 6 | transmitted when
Bit 6 |Data 5 | a key is down.
Bit 5 | Data 4
Bit 4 |Data 3 | A function code
Bit 3 |Data 2 | is transmitted
Bit 2 |Data | | when a function
Bit | | Data 0 | changes state.

Data is active high = |

Function Codes

Bit 8] ]
State of Data Bit | | 0
Bit 7 Control Key Down Norma
Bit 6] Shift Key Down Norma
Bit 5 Caps Lock Key Down Normal
Bit 4] Auto Repeating Normal
Bit 3
Bit 2kD Request Command Word | Normal
Bit | Keyboard Power Up Normal
@ Command Request Interval = 150 ms
Serial Formqt@

Stop Bits |

Start Bits |

Data Bits 8

Parity None

Mark State| | = high

Baud Rate | 4800 bps

@Asynchronous - LSB first
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V. Command Word@ lStofus Word

Bit LED Data Bit | = off, 0 = on

Bit LED Address Bit MSB

Bit LED Address Bit

Bit 4f3) Auto Repeat | = on, 0 = off

Bit Auto Repeat Rate | = 30 cps, 0 = |5 cps

8
7
6
Bit 5 LED Address Bit |.SB
4
3
2
[

Bit Request Status Word | | = RAM Bad, 0 = Normal
Bit Invoke Keyboard Test] | = Switch Short, 0 = Normal

@Single key auto repeat, which transfers to the next
key pressed.

@Command word receive window = 5 ms

V. Electrical

a) High level = | = 2 to 5.5 volts
Low level = 0 = -.3 to .8 volts

b) Open collector serial output
such as 7406.
+5

R = 1000 ohms

r Data

T C = .05 uf

Data

c) Hysteresis serial input such

as 7414,
+5
Data
_ﬁ "D_ Data
GND
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Vl. Other

a) N-key rollover.
b) Colors - gray, blue an<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>