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Section 1

Introduction

1.0 Introduction

This manual contains reference material for the AMDS-FD and AMDS-AFD
Development System Hardware. An equivalent manual "Programming the
AMDS", is available for the System Software.



Section 2

System Bus

2.0 GenRad/futuredata System Bus

A1l communication between system modules takes place throuth the system
bus. This bus is wired in parallel to all of the card edge connectors.
The edge connector pins, therefore, have the same signal at all card
slots. This feature allows any system module to plug into any card slot,
which provides flexibility and eliminates the possibility of error in
installing cards. The three power supplies, +5, +12 and -12, are dis-
tributed in parallel to all edge connectors.

The signal lines of the bus can be divided into four categories: (1)
address lines, (2) data lines, (3) data control lines, and (4) system
status and control lines. '

2.1 Address Lines

The system bus contains 24 address lines. For 8 bit processors, such
as the 8080, only the Tower 16 lines are used.

2.2 Data Lines

The system provides for a data bus up to 16 bits wide. These lines are
bidirectional and accommodate data going to and coming from the CPU. For
8 bit processors the low order 8 lines of this bus are used.

2.3 Data Control Lines

The data control lines provide information about the signals on the ad-
dress and data buses, and give timing information which indicates when
the other signals are valid.

"In particular, the control lines, MEM' and 10' indicate whether the ad-
dress lines contain a memory address, or I/0 device address. R/W' indi-
cates a read (input) or write (output) cycle. Read and write strobes
synchronize transfers on the data bus. The read strobe line (RD') indi-
cates when the data from the memory or an input device should be enabled
on the data bus. The write strobe line (WR') indicates when valid data
is available on the data bus for the memory or an output device. A ready
1ine (RDY), and delay lines (MEMD1', MEMD2') are provided to synchronize
the CPU to slower memory. These lines delay the CPU for accessing 1.0
and 1.5 us memories respectively.



System Bus

2.4 System Control and Status Lines

‘System restart and interrupt are controlled by the reset request line
(RESRQ') the bootstrap request line (BOOTRQ') are the eight interrupt
Tines (INTRQO' to INTRQ7'). The reset causes a master reset of the
CPU and sends out a system reset signal (RES') which is used to clear
logic on other modules. The bootstrap line also causes a system reset
and then invokes the bootstrap loader.

Each of the interrupt lines cause a vectored interrupt, when the CPU'S
interrupt system is enabled. The eight interrupt lines are priority
encoded with 1ine 0 having the highest priority and 7 having the lowest.
The interrupt lines cause vectoring to the respective eight restart in-
struction (RST) addresses.

Direct memory acdess is controlled by the DMARQ' 1ine. When the CPU
suspends execution and relinquishes the address, data, and data control
lines, the DMAEN' signal provides acknowledgement.

Two status lines, one for interrupts enabled (INTE) and one for halt
(HLT') are provided. These 1ines are used for the operator status
displays. _ ‘

2.5 Bus Signa] Descripfion

A summary of the function of each bus signal follows. In this summary,
inverted signals denoted by a prime (') are normally at a high logic
level, and are taken to a low logic level when active. True signals
are normally in the low logic state, and are active when high.

ADDRJ-ADDR23 23 Bit Address Bus.
- -ADDRO is the low order bit.

DATAO-DATA15 16 Bit Bidirectional Data Bus.
~ A1l 8 bit versions of the system use only
the low order 8 bits (DATAO DATA7). DATAD is the
lower order bit.

SELO'-SEL7’ Bank Select.
The high-order three address bits (ADDR13, 14 and
15) are decoded into 8 select lines to simplify
decoding of memory and I/0 addresses.

BOOTSEL' Bootstrap Select.
Selects the bootstrap PROM.

MEM' Memory Cycle.
Address, data, and data control 11nes are valid

for a memory cycle during MEM'.



System Control and Status Lines

System Bus

10*
R/W'
DEN'

RD'

WR'

INTE

INTRQQ' - INTRQ7'

DMARQ"
OMAEN"
OMAD151"

RDY

HLT'

MEMD1'

Input/Output Cycle.
Address, data and data control lines are valid
for an Input/Ouput cycle during I0'.

Read/Not Write.
Read or input cycle when high. Write or output

- cycle when low.

Data Enable.
Data is transferred on the data bus during DEN'.
DEN' is the "OR" combination of RD' and WR'.

Read Enable. A

Data is received by the CPU during RD'. Memory
and input devices are enabled to drive the data
bus during RD'.

Write Enable.

Data is transmitted by the CPU during WR'.
Memory and output devices accept data from the
data bus during WR'.

Interrupt Enable Status.
Indicates that CPU interrupts are enabled.

Interrupt Requests.

Priority encoded interrupt request lines.
INTRQO' has the highest priority and vectors the
program to location 0000. INTRQ7' has the lowest
priority and vectors the program to 0038.

Direct Memory Access Request.

Direct Memory Access Acknowledgement.

Disable Direct Memory Access.

Shuts down the CRT refresh. Memory refresh is

user's responsibility.

Ready. '
CPU runs without delay when RDY 1ine is high.

Halt Status.
Indicates that the processor is in the halt
state.

Memory Delay 1.
Generates a 1 us delay for slower memory. Delay
can be enabled during entire MEM' cycle.



System Control and Status Lines L System Bus

MEMD2'

RESRQ'

BOOTRQ'

RES'

CLK

NOTES:

Memory Delay 2.
Generates a 1.5 us delay for slower memory. Delay
can be enabled during entire MEM' gycle.

System Reset Request.
Master reset is generated, synchronized to memory
access so that memory cycles are not affected.

Bootstrap Request.
Activates bootstrap ROM after LOAD,

System Reset.

System reset is generated in response to RESRQ'
or BOOTREQ'. It is used to initialize system
status registers and flags.

System Clock.
The system clock is 1, 2 or 4 MHz depending on
processor.

1. The foT]owwng Tines are tri-state, have resistor pullups, and are
in the high-impedance state during DMAEN':

ADDRO-ADDR23
DATAC-DATA7
MEM'

10’

R/W'

DEN'

RD'

WR'

2. The following lines are open collector and have resistor pullups so
that they can be wire OR-ed :

INTRQO'- INTRQ7"
DMARQ’
RDY
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3. The following lines are standard TTL :

SELO'-SEL7'
BOOTSEL'
INTE

DMAEN'

HLT'

RES!

CLK



Table 2.0 GenRad/futuredata

Bus Pin Assignments

PIN

OWONOHOH WM -

SIGNAL

GND
GND
+5v
+5v
+12v
+12v
-12v
-12v
HLT'
ADDRO
ADDR1
ADDR?2
ADDR3
ADDR4
ADDRS
ADDR6
ADDR7
ADDRS
ADDRS
ADDR10
ADDR11
ADDR12
ADDR13
ADDR14
ADDR15
SELO'
SELT!
SEL2'
SEL3'
SEL4'
SELS'
SEL6'
SEL7'

SIGNAL

BOOTSEL'
MEM'
I0
R/W!'
M1'
WAIT (8080 ONLY)
DATAQ
DATA1
DATA2
DATA3
DATA4
DATAS
DATAE
DATA7
DATA8
DATA9
DATAL0
DATAll
DATA12
DATA13
DATA14
DATA15
DEN'
RD'

WR'
INTE
INTRQO'
INTRQ1'
INTRQ2'
INTRQ3'
INTRQ4!
INTRQ5'
INTRQ6'
INTRQ7'

SIGNAL

DMARQ'
DMAEN'
DMADI51'
WR
RDY
MEMD1' (8080 ONLY)
MEMD2' (8080 ONLY)
)
)

DBIN (8080 ONLY
SYNC (8080 ONLY
CRTRQ'
CRTEN'

ADDR16
ADDR17
ADDR18
ADDR19
ADDR20
ADDR21
ADDR22
ADDRZ3
MEM H'

RESRQ'
BOOTRQ'
RES!
CLK

HLDA' (8080), ¢2 (6800 ONLY)
+5v
+5v
GND
GND



Section 3

CRT Display Units

3.0 Introduction

Two CRT display units are currently being used inter-changeably in the
Advanced Microprocessor Development Systems. Each CRT unit has a name-
plate which will indicate which manufacturer produced it.

The manuals supplied by the manufacturers are reproduced in this section:
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SAFETY WARNING

CAUTION: NO WORK SHOULD BE ATTEMPTED ON AN EXPOSED MONITOR CHASSIS BY ANYONE NOT
, FAMILIAR WITH SERVICING PROCEDURES AND PRECAUTIONS.

e SAFETY PROCEDURES should be developed by
habit so that when the technician is rushed with re-
pair work, he automatically takes precautions.

2. A GOOD PRACTICE, when working on any unit,
is- to first ground the chassis and to use only one
hand when testing circuitry. This will avoid the pos-
sibility of carelessly putting one hand on chassis or
ground and the other on an electrical connection
which couid cause a severe electrical shock.

3. Extreme care shouid be used in HANDLING THE
PICTURE TUBE as rough handling may cause it to
implode due to atmospheric pressure (14.7 lbs. per
sq. in.). Do not nick or scratch glass or subject it to
any undue pressure in removal or installation. When
handling, safety goggles and heavy gloves should be
worn for protection. Discharge picture tube by
shorting the anode connection to chassis ground (not
cabinet or other mounting parts). When discharging,
go from ground to anode or use a well insulated piece
of wire. When servicing or repairing the monitor, if
the cathode ray tube is replaced by a type of tube
other than that specified under the Motorola Part
Number as original equipment in this Service Manua!,
then -avoid prolonged exposure at close range to un-
shielded areas of the cathode ray tube. Possible dan-
ger of personal tnjury from unnecessary exposure to
X-ray radiation may result.

4. An ISOLATION TRANSFORMER should always
be used during the servicing of a unit whose chassis is
connected 16 one side of the power line. Use a trans-
former of adequate power rating as this protects the
serviceman from accidents resulting in personal injury
from electrical shocks. It will also protect the chassis
and its components from being damaged by acci-
dental shorts of the cnrcuvtry that _may be inadver-
tently introduced during the service operation,

5. Always REPLACE PROTECTIVE DEVICES, such
as fishpaper, isolation resistors and capacitors and
shields after working on the unit.

6. If the HIGH VOLTAGE is adjustable, it shouid al-
ways be ADJUSTED to the level recommended by
the manufacturer.
the normal setting, exposure to unnecessary X-ray
radiation could result. High voltage can accurately be
measured with a high voltage meter connected from
the anode lead to chassis.

If the voltage is increased above

7. BEFORE RETURNING A SERVICED UNIT, the
service technician must thoroughly test the unit to be
certain that it is completely safe to operate without
danger of electrical shock. DO NOT USE A LINE
ISOLATION TRANSFORMER WHEN MAKING
THIS TEST.

In addition to practicing the basic and fundamental
electrical safety rules, the following test, which .is re-
lated to the minimum safety requirements of the
Underwriters Laboratories should be performed by
the service technician before any unit which has been
serviced is returned.

atpmmee=s 1000 OHM'VOLT IOR HIGHER AC VOLTMETER

NOTES 1. REPEAT EACH CHECK WITH THE LINE CORD
REVERSED IN THE POWER OUTLET

2. METER READING MUST NOT EXCEED
7': VOLTS AC

EXPOSED PART OF CABINET

AS WELL AS THE CABINET

GROUND LEAD OF METER TO ANY EARTH
GROUND SUCH AS A COLD WATER PIPE g
1500 OHM 10 WATT RESISTOR

; ‘1 msux.uon
l‘_“a

Voltmeter Hook-up for Safety Check

A 1000 ohm per volt AC voltmeter is prepared by

shunting it with a 1500 ohm, 10 watt resistor. The

safety test is made by contacting one meter probe to

any portion of the unit exposed to the operator such

as the cabinet trim, hardware, controls, knobs, etc.,

while the other probe is held in contact with.a good
“earth” ground such as a cold water pipe.

The AC voltage indicated by the meter may not ex-
ceed 7% volts. A reading exceeding 7% volts indicates
that a potentially dangerous leakage path exists be-
tween the exposed portion of the unit and ‘‘earth”
ground. Such a unit represents a potentially serious
shock hazard to the operator.

The above test should be repeated with the power
plug reversed, when applicable.

NEVER RETURN A MONITOR which does not pass
the safety test until the fault has been located and

corrected.

“HOT" LEAD OF METER TO EACH




ELECTRICAL SPECIFICATIONS *

o B MODEL M3000/M3003 l MODEL M4a000/M4003

PICTURE TUBE:

12" measured diagonally (305 mmj; 74
sq. in. viewing area {477 sq. cm}; 1109 de-
flection angle: integral implosion protec:

tion;
M3000/3003-140: P4 phosphor without
. anti-reflective facepiate
M3000:3003-240: P4 phosphor with
anti-reflective faceplate
M3000.3003-340: P31 phosphor without
: anti-reflective faceplate

15" measured diagonally (381 mm); 100
sa. in. viewing area (645 sq. cm); 110°
deflection angle; integral impiosion pro-
tection;
M4000/4003-140: P4 phosphor without
anti-reflective faceplate
M4000.4003-240: P4 phosphor with
anti-reflective facepiate
M4000/4003-440: P31 phosohor with
anti-reflective faceplate

POWER INPUT:

115/230V AC, 60 watts {nominal), or 70V DC .

FUSES:

0.8 Amp Slo-Blo

0.8 Amp Sio-Blo

LOW VOLTAGE
POWER SUPPLY:

Electronically regulated over AC inputs from 107V to 135V, or 214V to 270V

INPUT SIGNALS:”

TTL SEPARATE
HORIZONTAL, VERTICAL,

2.5V to 5.0V P-P, video drive, sync positive at input {in-
put impedance: 75 ohms to 250 ohms video termination,

VIDEO: > 2K ohms vertical and horizontal)
PULSE RISE TIME 30V rise in less than 20 nSec
(TYPICAL):
RESOLUTION 800 lines center, 600 |i'nes corners
(TYPICAL): ' '

VIDEQO RESPONSE
(TYPICAL):

Within =3 dB8, 10 Hz to 22 MHz

LINEARITY:

Within 2% as measured with standard EiA ball chart and dot pattern

HIGH VOLTAGE:

14kV nominal at 20 uAmp beam current

17kV nominal at 20 uAmp beam current

HORIZONTAL
RETRACE TIME:

11.0 uSec maximum at 15.72 kHz — M3000,M4000 Models
11.0 uSec maximum at 18.72 kHz — M3003/M4003 Models

SCANNING Horizontal: 15.72 kHz £'500 Hz; Vertical: 50,60 Hz — M3000/M4000 Models
FREQUENCY: Horizontal: 18.72 kHz £ 500 Hz: Vertical: 50/60 Hz — M3003/M4003 Modeis
ENVIRONMENT: Operating temperature: 0°C to 50°C

Storage temperature: —40°C to +65°C

Operating-altitude: 10,000 feet maximum (3048 meters)

Designed to comply with applicable DHEW rules on X-Radiation

Designed to enable listing under UL Specification 478
TYPICAL - 9.12" H, 11.40" W, 884" D (232 «x 10.94” H, 12.84” W, 10.22" D (278 x
DIMENSIONS: - 290 x 225 mm) 326 x 260 mm)

Specifications and descriptions subject to change without notice.




GENERAL INFORMATION

The monitors described herein are fully transistorized (ex-
cept CRT) and applicable for displaying alphanumeric
characters. The M3000/M3003 series monitors use & 12-
inch CRT and the M4000/M4003 series monitors use a
15-inch CRT. All monitors utilize a non-composite video
signat with separate TTL horizontal and.vertical sync pulses.
(See Schematic diagram.)

The CRT’'s employed are of the magnetic deflection type
with integral impiosion protection. An operating voltage of
+70 volts DC is required from the regulated power supply
for both models. A universal power transformer permits
operating the monitor from either 115 or 230 volts AC,
50/60 Hz.

input and output connections for the monitor are made
through a 10-pin edge or header connector on the vertical/
video circuit card: Inputs consist of video, horizontal/
vertical sync, and signal ground. One additional input,
TTL level StepScan, is also connected to the monitor
via the 10-pin edge connector. Output connections are
provided for an optional remote brightness control.

Circuitry consists of two stages for video ampiification, five
stages for vertical sync and deflection processing, five stages
for horizontal sync and deflection processing, and a regu-
lated +70 volt power supply. Both models also have dynam-
ic focusing and StepScan amplifier. (See Schematic dia-
gram.)

Three etched circuit cards are utilized, containing the
vertical/video circuit, horizontal circuit, and power supply
circuit. An optional low voltage logic power supply is avail-
able when a remote power source is required for logic

interface circuitry. Components are mounted on the top of

the circuit cards and plating copper foil on the bottom.
Schematic reference numbers are printed on the top and
bottom of each circuit card to aid in the location and iden-
tification of components for servicing. All standard oper-
ating/adjustment controls are mounted in a convenient
manner on the three circuit cards. Refer to Motorola
Service Manual VP20, Part No. 68P25253A40 for com-
plete service information on the low voltage logic power
supplies.

SERVICE NOTES
CIRCUIT TRACING

Component reference numbers are printed on the top and
bottom of the three circuit cards to facilitate circuit
tracing. In addition, control names and circuit card termin-
al numbers are also shown and referenced on the schematic
diagram in this manual.

Transistor elements are identified as follows:
E — emitter, B — base, and C — collector.

4

COMPONENT REMOVAL

Removing components from an etched circuit card is facil:-
tated by the fact that the circuitry (copper foili appears on
one side of the circuit card only and the component leads
are inserted straight through the holes and are not bent or
crimped. '

It is recommended that a solder extracting gun be used to
aid in component removal. An iron with a temperature
controlied heating element would be desirable since it
would reduce the possibility of damaging the circuit card
foil due to over-heating. '

The nozzle of the solder extracting gun is inserted directly
over the component lead and when sufficiently heated, the
solder is drawn away leaving the lead free from the copper
foil. This method is particularly suitable in removing muiti-
terminal components.

When replacing ‘‘plug-in’’ transistors, please observe the fol-
lowing precautions:

1. The transistor sockets are not “‘captive”, which means
that the transistor mounting screws aiso secure the socket.
When installing the transistor, the socket must be held in its
proper position.

2.' When replacing a plug-in transistor, silicone grease
{Motorola Part No. 11M490487) should be applied eventy
10 the top of the heat sink and bottom of the transistor.
In addition, be sure a mica insulator is positioned properly
between the transistor and heat sink.

3. The transistor mounting screws must be tight before
applying power to the monitor. This insures proper cooling
and electrical connections. NON-COMPLIANCE WITH
THESE INSTRUCTIONS CAN RESULT IN FAILURE OF
THE TRANSISTOR AND/OR ITS RELATED COMPO-
NENTS.

NOTE
Use caution when. tightening transistor mount-
ing screws. If the screw threads are stripped by
excessive pressure, a poor electrical and me-
chanical connection will result.

CRT REPLACEMENT

Use extreme care in handling the CRT as rough handling
may cause it to implode due to high vacuum pressure. Do
not nick or scratch glass or subject it to any undue pressure
in removal or instaliation. Use goggles and heavy gloves for
protection. In addition, be sure to disconnect the monitor
from all external voltage sources.

1. Discharge CRT by shorting 2nd anode to ground;
then remove the CRT socket, deflection yoke and 2nd
anode lead. :



2. Remove CRT from the front of the chassis by loosen-
ing and removing four screws; one in each corner of the
CRT.

REGULATOR ADJUSTMENT

NOTE
Misadjustment of the low voltage regulator, or
the horizontal oscillator may result in damage
to the horizontal output transistor or puise lim-
iter diode. The following procedure is recom-
mended to insure reliable operation.

1. Connect the monitor to an AC line supply; then
adjust supply to 120 voits (240 volts in some applications).

2. Apply test signal to proper input. Signal should be of
same amplitude and sync rate as when monitor is in service.

3. Adjust HOR. SET coil L50 (on the horizontal circuit
card) until display is stable.

4. Connect a DC digital voltmeter or eguivalent pre-
cision volitmeter to the emitter of the regulator output
transistor, Q150 (or any +70 volt test point on the power
suoply circuit card).

5. Adjust the 70V ADJUST. control, R158, on the pow-
er supply circuit card for an output of +70 voits. DO NOT
rotate the control through its entire range; damage to the
monitor may result.

6. When adjustment is complete, the AC line supply can
be varied between 105 and 130 volts AC to check for
proper regulator operation. With the regulator operating
properly, changes in display size should be negligible.

HORIZONTAL HOLD/OSCILLATOR ADJUSTMENT

Adijust the core of HOR. SET coil LS50 untii the horizontal
blanking lines are vertical, or the CRT display is stable
{synced). .

DYNAMIC FOCUS ADJUSTMENT

The DYNAMIC FOCUS coil is factory set and should not
normally require further adjustment. However, if it be-
comes necessary, use Procedure No. 1 for touching up the
overall focus. Procedure No. 2 is provided if the CRT (V1)
and/or DYNAMIC FOCUS coil (L52) is replaced in the
field.

PROCEDURE NO. 1

. Adjust FOCUS control R70 (on horizontal circuit
card) for best focus in the center of the CRT.

2. Adjust DYNAMIC FOCUS coil L52 for best edge
focus.

3. Alternate between adjusting R70 and L52 until over-
all CRT focus is optimized.

PROCEDURE NO. 2

1. Connect an oscilloscope. (DC coupled) between the
junction of R71 and C63 (on horizontal circuit card) and
signal ground.

CAUTION
High voitage is present.

2. Adjust the oscilloscope controis until one cycle of the
horizontal rate sinewave appears as shown in Figure 1.

3. Adijust the DYNAMIC FOCUS coil, L52 for a mini-
mum sinewave amplitude of not more than 125 volts P-P.

NOTE

Be sure that the one cycle appearing on the
oscilloscope is not a harmonic of the horizontal
rate sinewave.  This may occur if the DYNAM-
IC FOCUS coil, L52, is misadjusted to the
extent that L52 will produce the second har-
monic. The coil must be adjusted to produce
the minimum amplitude of the fundamental
frequency only. Confirm the preceding by
_momentarily connecting the oscilloscope across
the primary of T50. Only one cycle or pulse
shouid appear.

4, Observe the center of the CRT display and adjust the
FOCUS control, R70, for optimum focus; then record the
DC voltage (represented as amplitude A’ in Figure 1).be-
tween the DC O volt reference and the n egatw e peak of the
sinewave.

5. Observe the edges of the CRT display and adjust the
FOCUS controi, R70, for optimum focus; then record the
DC voitage (represented as amplitude "B’ in Figure 1) be-
tween the DC O volt reference and the positive peak of the
sinewave .

6. Subtract the negative peak voltage from the positive
peak voltage. The difference becomes the volitage value to
which the DYNAMIC FOCUS coil, L52, must be adjusted.

7.  While observing the sinewave, adjust the DYNAMIC
FOCUS coil, 152, until amplitude “C’* (see Figure 1) equals
the difference voltage value determined in step 6.

8. While observing the oscilioscope, readjust the FOCUS
control, R70, until the negative peak of the sinewave is
positioned above the DC 0 volt reference line equal to the
voitage value recorded in step 4.



Amplitude A" — Represents adjusting FOCUS control,
R70, tor best CRT center FOCUS.

Amplitude “B'" — Represents -adjusting FOCUS control,
R70, for best CRT edge FOCUS. a
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THEORY OF OPERATION

POWER SUPPLY
(Refer to Figure 2.)

The power supply is a transformer operated, full wave,
regulated series pass circuit that maintains a constant.out-
put voltage with line input variations of £12.5%. Depend-
ing on how connector S2 is wired, operation from 115 or

230 volts, 50/60 Hz is possible. Integrated circuit 1C150 is
the reference amplifier, transistor Q152 is a reguiator
buffer, transistor Q151 is the regulated output driver, and
Q150 is the series pass transistor. 4

The output voltage, +70V, appears at the emitter of Q150.
This voltage is divided between R157, R158 and R159.
The voltage appearing on the arm of potentiometer R158
(70v ADJ. control) is the reference input to the non-
inverting input of reference amplifier IC150.
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Figure 2. Power Supply Circuit

A temperature compensated zener diode, D154, establishes
a fixed reference voitage at the inverting input to 1C150.
Resistor R156. provides a bias current for D154, which
establishes its operating point. Capacitor C153 is a high fre-
quency filter. Operating voltage for 1C150 is derived from
a voltage divider consisting of R152 and R153. Compo-
nents R155 and C151 set the voitage gain of Q152.

An increase in output voltage will result in an increase of

"voltage at the base of Q152 via the non-inverting input of
IC150. The change in base voltage wiil turn Q152 on
harder, reducing its collector voltage. This reduces the
forward bias to Q151, which resuits in less emitter current
for Q150. With Q150 conducting less, the output voltage
will be lowered. '
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VIDEO AMPLIFIER
(Refer to Figure 3.)

The linear video amplifier consists of two stages, Q100 and
Q101, which are connected in a cascode configuration.
This common emitter-common base arrangement greatiy re-
duces the effect of Miller capacity (when compared to a
conventional single transistor video amplifier/output stage).

A TTL compatible non-composite video signai, approxi-
mately 4.0 voits P-P, is DC coupied to the base of Q100 via
R100. Resistor R112 provides proper termination for the
high frequency input video signal. Capacitor C100 provides
high frequency compensation to maintain a flat response
when Q100 and Q101 conduct.

ve R113 470 /22N

VWV
!N CRT LEADS

NNT ° | SPARK AP,

| ALL PINS OF
""" ' CRT SOCKET

RN
Ot

Jo—
8LK

Figure 3.~ Video Ampilifier Circuit



During no-signal conditions, Q100 is off. Transistor Q101,
however, is forward biased by the 6.2 volts on its base,
which is established by zener diode D100. When a video
signal is applied to the base of Q100, it conducts, which
causes forward biased Q101 1o conduct. The resultant out-
put is developed across R104 at the collector of Q101; then
DC coupled to the cathode of V1 (CRT) via peaking coil
L100 and R113. Resistor R113 isolates Q101 from tran-
sients that may occur as a result of CRT arcing. Capacitor
C101 shunts to ground high frequency video that may
appear on the base of Q101. Peaking coil L100 boosts the
high frequencies of the video signal. Capacitor C103 pro-
vides additional filtering of the +70V, whiie C102 is a high
frequency AC bypass capacitor.

HORIZONTAL SYNC AMPLIFIER
(Refer to Figure 4.)

The horizontal sync amplifier consists of one stage, Q50,
which operates as a switch. During a no-signal condition,
Q50 is off. When a positive-going horizontal sync signal,
approximately 4.0 volts P-P, is applied (DC coupled) to the
base of Q50, it goes into saturation. The amplified output
is developed across load resistor R51, approximately 35V,
_ which forms a voltage divider with R77. The negative-
going horizontal sync pulses are AC coupled to the phase
detector circuit via the R-C network consisting of R52 and
C68, a high frequency pass filter.

PHASE DETECTOR
(Refer to Figure 5.)

The phase detector consists of two diodes (D50 and D51)
in a keyed clamp circuit. Two inputs are required to gener-
ate the required output, one from the horizontal sync
amplifier, Q50, and one from the horizontal output circuit,
Q54. The required output must be of the proper polarity
and amplitude to correct phase differences between the
input horizontal sync pulses and the horizontal time base.
The horizontal output (Q54) collector pulse is integrated

Pt-g

HO§E§
SYNC -

C66 g,

; 330PF 2:2%
TC
PHASE
DETECTOR

Figure 4. Horizontal Sync Amplifier Circuit

time, diodes D50 and D51 conduct, which shorts C68 to
ground. This effectively clamps the sawtooth on C69 to
ground at sync time. If the horizontal time base is in phase
with the sync (waveform A), the sync pulse will occur when
the sawtooth is passing through its AC axis and the net
charge on C69 will be zero {(waveform B). If the horizontal
time base is lagging the sync, the sawtooth on C69 will be
clamped to ground at a point negative from the AC axis.
This will result in a positive DC charge on C69 (waveform
C). This is the correct polarity to cause the horizontal
oscillator to speed up to correct the phase lag. Likewise, if
the horizontal time base is leading the sync, the sawtooth
on C69 will be clamped at a point positive from its AC
axis. This results in a net negative charge on C89, which is
the required polarity to slow the horizontal osciliator
{waveform D). Components R55, C52, R58 and C53 com-
prise the phase detector filter. The bandpass of this filter is
chosen to provide correction of horizontal oscillator phase
without ringing or hunting. Capacitor C50 times the phase
detector for correct centering of the picture on the raster.

HORIZONTAL OSCILLATOR

(Refer to Figure 5.)

The horizontal oscillator consists of Q51, which is em-

into a sawtooth by R56 and C69. During horizontal sync ployed as a modified type of Hartley osciliator. The
Q5!
AGJ
Erom HORIZ os:c To voRz,
HORIZ, SYNC N RS9 68K 6752“':‘;‘535 APER,
AMPL., Q50 YVVY
l 5% lcs \‘)«4
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Ll 2 100k 1
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mn ces ;2_1; 172w
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1‘-5005 t ez - R76,3.3K ‘
a7 p? <<~ 0SC FAST,NEG
FROM HORIZ. <= -~ CORRECTION VOLTAGE
OUTRUT, Q54 i |

8 Figure 5. Phase Detector and Horizontal Oscillator Circuits



operating frequency of this oscillator is sensitive to its base
input voitage. This permits control by the output of the
phase detector. Resistor R57 provides DC bias to turn on
Q51 and start the oscillator. The free-running horizontal
frequency is adjusted with the HORIZ. SET coil, L50,
which along with C54 are the frequency determining com-
ponents. Capacitor C55 and resistor R6Q are feedback
components for the oscillator circuit.

HORIZONTAL PULSE SHAPER & DRIVER
(Refer to Figure 6.)

Transistor Q52 is a buffer stage between the horizontal
oscillator and horizontai driver. It provides isolation for
the horizontai oscillator as weil as a low impedance drive
for the horizontal driver. Components R62 and C56 form a
time constant that shapes the osciilator output to the re-
quired duty cycle, approximateiy 50%, to drive the hori-
zontal output circuitry. The horizontal driver stage, Q53,
operates as a switch to drive the horizontal output transis-
tor (Q54) through T50. Because of the low impedance
drive and fast switching times furnished by Q52, very little
power is dissipated in 0/53. Compooents R66 and C57 pro-
vide damping to suppress ringing in the primary of T50
when Q83 goes into cutoff. (Reference Figure 8 — Resistor
R68 provides current limiting for Q53 while C58 is an AC
bypass capacitor.)

HORIZONTAL OUTPUT

Q%2 as3
225 py
HORIZ PULSE
SHAPER HOR ORIVER O PRIMARY
sroM R&! R64 1K *e oF T80
HORIZ. "z
0sc.,C51 1K A iR

L R78 FROM

. W +70V
3.3k SOURCE
172w

Figure 6. Horizontal Puise Shaper and
Driver Circuits

voltage transformer. The required sawtooth deflection
current (through the horizontal yoke) is formed by the L-R
time constant of the yoke and primary winding of the H.V.
transformer, T51. The horizontai retrace pulse charges C52
through D54 to provide operating voltage for G2 of the
CRT. Momentary transients at the collector of Q54, should
they occur, are limited to the volitage on C562 since D54
will conduct if the collector voitage axceeds this vaiue.

The damper diode, D53, conducts during the period be-
tween retrace and turn on of Q54. Capacitor C85 is the
retrace tuning capacitor, while C81 blocks DC from the

TRANSFORMER

{Refer to Figure 7.)

The secondary of TS0 provides the required low drive im-
pedance for Q54. Components R67 and C59 form a time
constant for fast turn-off of the base of Q54. Once during
each horizontal period, Q54 operates as a switch that con-
nects the supply voitage across the parailel combination of
the horizontai deflection yoke and the primary of the high
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Figure 7. Horizontal Output Circuit



deflection yoke. Coil L51 is a magnetically biased linearity
coil that shapes the deflection current for optimum trace
linearity. Coil L53 is a series horiz. width control. Com-
ponents R72 and C70, C64 and R75 are damping network
components for the horizontal linearity (L51) and width
(L53) controls. Capacitor C71 couples horizontal -sync
pulses from pin 7 of T51 to diode clamp D55, which main-
tains the —70V reference voltage.

DYNAMIC FOCUS
(Refer to Figure 8.)

Due to the geometry of a CRT, the electron beam travels a
greater distance when defiected to a corner as compared to
the distance traveled at the center of the CRT screen. As a
result of these various distances traveled, optimum focus
can be obtained at only one point.. For general applica-
tions, an adequate adjustment can be realized by setting the
focus while viewing some point mid-way between the cen-
ter of the CRT screen and a corner, thus optimizing the
overall screen focus. When an application requires a tighter
specification, one of the simplest methods for improvement
is to modulate the focus voltage at a horizontal sweep rate.
Now optimum focus voltage is made variable on the hori-
zontal axis of the CRT, which compensates for the beam
travel along this axis.

The AC cbmponent focus voltage is developed by a series
resonant circuit consisting of L52 and C83. This voltage
is an 80V P-P horizontal rate puise coupled from a tap on
the horizonta! output transformer, T51, via C67. The nor-
mai DC component of the G4 focus voltage is set by adjust-
ing the FOCUS control, R70. When the DYNAMIC
FOCUS coil, L52, is optimized for best edge focus, a sinu-
soidal voltage of approximately 200V P-P is developed
across C63. This mixed AC and DC voltage results in a
waveform of proper phase and amplitude, which is coupled
through isolating resistor R108 to the CRT focus anode.

+150V —
; sovp-p
F:g:ﬂ ~ +70V —/\’L- _
H.V. XFMR I ce7 OV e *

TO CRT FOCUS
ANODE (64), PIN 4

RO

Figure 8. Simplified Dynamic Focus Circuit Diagram

VERTICAL SYNC AMPLIFIER
(Refer to Figure 9.)

The vertical sync amplifier consists of one stage, Q1, which
operates as a switch. During no-signal conditions, Q1 is off.
When a positive-going vertical sync signal, approximately
4.0 volts P-P, is applied {direct coupled) to the base, Q1
goes into saturation. The amplified output is developed
across load resistor R3 to approximately 11 volts.

SYNC SHAPER
(Refer to Figure 9.)

The negative-going vertical sync pulses {from Q1) are direct
coupled to the non-inverting' input of the sync shaper stage, .
IC1. The combined action of an integrating network, con-
sisting of C1, C2, C3, R5, R6, and R7, removes high fre-
quency noise from the vertical sync pulses. Capacitor C3
performs the actual integrating, while resistors R5—R7 pro-
vide biasing for IC1. Capacitors C1 and C2 provide a
bypass function.
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Figure 8. Vertical Sync Amplifier and Sync Shaper Circuits
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XTALY +5 v yz23 ]
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1K Ji 5
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Al 14 uz2 | 3 R7) CLk N o 20
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al
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12 a{] [ 27 i %
LS __
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M ur- — %‘OK 28 olsos Y24t == 3 &8 B paraa
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<17 10 UF INTRI [>8L & 3 TIONS X XX = CHK BY| R.YOUNKIN |i1-ID~
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REVISIONS
ZONE [ LTR DESCRIPTION DATE APPROVED

~ MICROKIT H\H?‘._._ . (0140 A \ 431
(1) e o T R e 211 CAR_1007 CER DISK_| C30
TLE S heat ]| e e =T 1Lt : ‘ 411 2-87227-O| CONNECTOR-40PIN (AMP) J\
S NS X e 40| | 4306R-101-103] RES NETwk, 10Ok (BOURNS) SIP D
;, ; 3 b : 2 42I0R-01-332] RES NETWK , 2.3k (BOurRNS)| S|P 4,3
] : = 38 1 4310R-101-102] RES NETWK , Ik (BOURNS) | SIP2
371 43I0R-I01-68)| RES NETWK , 8035 (BOLRNS)| SIP1
261 | CRYSTAL, 1& MHZ XTALN
35 | DIODE, IN2I4 CR2
34i | DIODE, INSZ218 CR\
33 | RES.,) 330N,5%, VaW R4
32 1 RES., K, S%, V4w RIO
ETIE RES., SO L,5% VaW =)
30 | RES., 2005,%%, V/aW R7
29 9 RES., IOk 5% ,/aW R5,6,912,13, 15-19
28 & RES., 3.3k, ,2%, /4 W R2,3,4,1\
27 | RES., IROS2.52%, I/2W R
z26 16 CAPR,.OCBUF CER DISK Ce-21
25 | CAR ICUF 28V TANT cs
24 2 CAR, 4.7 UF IOV TANT C4,22-29
23 | CAR DOPpS CERDISK | C3
22 | CAP., .00IUF CER DISK ce
2i | CAF?, 33/417 10Ov. TANT <\
20 | 4024 1.C, CRYSTAL ©osC ’ usaez
19\ 74LSI07 I.C,DUAL O-K FF U3l
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17 1 749260 | I.C.,,DUAL S-IN NOR uee
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4 5 74208 I.C.,QUAD 2-IN AND U8, 14,20,27 39
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D3 [251—¢ 2 %"M—:LIG UDATA 3 UWR-]3g - $32 | ul0 O J ADDR | —— ui3 00
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SO T wp | APORIOT ADDR 9 ——81 z " |
] Q ! f 13 A
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L ol I8 3 p <JHLT | uia As
y23 ule UHALT- {36 —WA— U7 Ls32] ADDRE >—| —— |9 14 fae
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ADDR 8 18128197} 13 \\\ 4 ™l anprs ) <_JRST- M IN-| 9 ] (s32[10 —° 6
ADDR S [>2—2 {515l -2 77 yapor © 28 1 i U8l
20 2 36 0 Y | 5 Uiz ue 13500 M OUT-5 Ik
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ADDR |} [>&L 6] ! . — 6 LSOZJ {_>RoY 8
uz | i | o :J.:os
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MICROKIT INC.,
CI9 o o . "y
o ; o o
o niml —mieb  WiRb~, Jdsb——ds et b o) BE RES.,IK,25%, /AW RI,2,3
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o 1~ b o]
- i TS Ly =59 B 4ot 0f «c2 B 2-87227-0| CONNECTOR,50 PIN-AMP | 01,2
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7 e - . 22 7415107 DUAL JK FF Ule, 25
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ZONE| LTR DESCRIPTION DATE | APPROVED
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4 PROC. o 4 PROC, J2o
NAME PIN NO. PIN NO. NAME PINNO. - PIN NO.
Al 2 DR 2\ 40
Al2 2 4 WR 22 = 28
A3 3 6 BUSAK 23 o 36
WA N
Al4 4 " o2 8 WAIT 24 g >2 SV 34
AS 5 B8T97 — 10 Ul aro7 l
CLK 6 ————“’-D'é—l[;w“* 12 BUSRQ 25 «—————‘LDL—?L\WJ‘——- 32
w
D4 7 } 1 14 8797
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p2 12 § 24 as
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1 v
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3. PINS | AND IS OF Ul ARE GROUNDED. :
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4 11 CAP, .OBUF,20V,CERDISK C1
32 025 SQ. WIRE WRAP PIN
2|\ 899-3-R68 | I.C., 682X7 R-PACK-BECKMAN U2
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2 1
8 l 7 | = 6 I 5 — * I , REVISIONS
SIPS L Ja ZONE[ (TR DESCRIPTION DATE | APPROVED
BOOTRD- +12 2= XTAL1 HLDA
SEL 7 4 4 U3 val 1olal21] 9|0r< gULL uPs . I6MHZ O94 [7] rey
A ﬁ jn.vae G L s00 20 52— A/00 DD | o 6800 PULL-UR —
A2 i . 10— A /D1 o 13 4 F bl 226 sEL 9-
BOOTEN— —'04 ADDRS — 0 8 | 15 2 39 27
ro/f 38 - ADOR 1 — & — A/D2 | ¢384ipA ADDR 13 va a——@—D3 B> seL- D
R ADDR2 —2—{ UM a7 12 g — P >sELe-
VY ADDR3 —2 S @ — a/p3 T 2 lsion, 22 ADDR 14 p?—200-29>seL3-
cal R2 c2 2 | 2708 + 5y &g 4 uie 74145 6, 30
Noak 10K u24 7 ADDR4 4% a4 4024 T o J3 T4 1 - A8 A9 All Al2 ADDR 15 13 2 2> sEL4-
INSI ADDRS —2 cLk ouT [IT]cLk IN = 8085A SEL 5~
U30 AbORG 2 15 AB5 6 2 u28 12 A/O7  A/DS 12 7 320 crl e
uso —& —B— A/ ol 2], :
l LSIGI 2 AlDs | A/D4 9 9o 3 SEL 7-
. ols123 |2 | ADDR? 16 O
s g_23] 65— A/D6 =
10K N ;s 5 s c R EL ® 9 25—~ ADDR 15
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J s + 5y \ T4 U B 4 OR BMHZ I3 26 41 Le 523~
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B3 o2 14 10 10 u2o sV 34 “1o AIO 22 7 ———_—Du 5 ‘:\882 ‘g
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A IS o @ uio uio p uiz 45V-¢ — RD 4 18 19 18 =~
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¢t2 . 31_574 6 " LS74 ‘ji. LS74 8 | 2] ul7 Sb 2 LSO8 3 2 Ul 5 uls . . 32 RD ALE 3 Ml > DMAE a7
g -5°F gl 2| / 20 I3 A /D712 2 17 ™S ADD
L/ 74 L.574 LS74 18 a s 6
T I ME i3 3LS s us 3 3 I 8 EWR-|3 A/D6 =22 {"> ADDR 6
uis , +5V ALE 5 o2 S l—b = 3w A/DS 17 ) Yodle 15~ ,ppR5 C
X uid4 ! ' —9‘3 35 READY A/DA4 16 g L—‘ﬁDADDR 4
53 2 u_ -l ' - A /D312 13 Ha B~ ApDDR3
RES— % 1508 Yo 33| /03 \a 14|LS373 |5 |
34 7 1578097 2 S| A/D2 e £ ADDR 2
BOOTSEE<_} 55— —+ L s _ R cipgq  U22 12 4 oYsg INDI L 17 He L {—~ADDR 1
- | HT-<H—e—Tldis 32| |5 a/0g 12 18 19 0 > ADDR ¢
8 13 Ja SIP5 J3 |K PULL-UP .
wi- 8@_5 10 W sosl ERD-EP I3 4 YNVEL . @ A/Di A/D2  A/D3 3 4s 40 DATA 2
3 12 - AN 8 AP
oen- <58 o b Golil G e OS2 s D IO B
wWR- PR g 54 = o BfLs3z g T A/ slsos H e -
> . o b D—'rs775-[7 HP g - 6 7o 4l
RD- <L q 8097p 3 uze s 2 kELLs1e A/DI —# &3 | g2 [ oara
Riw— <3 RS 9 10 " b= +5V Sifa7 RST6.5-[5 P 12 8lrsTe.s J 5lLso8)e — 7
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241 4310R-I101-102 | RES NETWK , IK siPz2
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é 6] 2 8216 1.C., BI-DIRECTION BUS DR u2l,22
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I.oy $15K o6 s P - = RESET- D J33 4 x DATA 9
1 =€ yis 158 y22z U4 24 | 22 13 4 ¥3—421 "> patA 1
4 ADDR 12 i 5 6 9 N8 12— R/w| 3 Rw " 2 5 442
= L$20 u 2 % {>DATA 2
+5V OOTEN B Ls04 | 13| LS00 ok = I s <
STB U22 . BOOTEN > y_‘l% 504 J3 5 lvma 3 % T>DATA 3
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X 12 2 RD 4= J3[2IRINMSN ST 3] ROT- 5
2,4,97,98 . 546 . ADS —lll>1 57 VMA-—4LS08 Q 3 .
+5v i ¢ v & +5V +2v +i2v pev - o8 ROT-"""b7 D6 D5 D4 D3 D2 D1 DY [oisT cooe |
I I +I +l + . L R ws DMAEgLEa NEXT ASSY.| USEDON | DRAWN
26 ' . ’ wi == CHECKED [A L. Y. |10-27-78 Iul lm'n
A IOUF "8 . i 3 % RD- APPROVED M T u
6ND 25V m\’_ﬂb ‘ LS08 4 us aﬁ‘——%ﬁDwR- | TolERANCES ANGULAR SCHEMATIC v
L 20K 15 E ’ ' ‘—-1]" L>7-i;}—(7 Sewo | o 2 * 6802 C
’ 0 uJle - 2. BREAK ALL SHARP EDGES P U
8 10 DQ—‘B;&D DEN-  Irisn - iy
3 3
2.J3 EVEN NUMBERED PINS ARE GROUND. Lsos 2 L 535> vew- & AL 'oiS N INOHES — S TV
{- ALL RESISTOR VALUES ARE IN OHNS.5%, V4W. o] 8098 | it 10151-6 ’
1/0- THIS DRAWING AND/OR SPECIFICATION IS THE ExcLusive | D B
NOTES: UNLESS OTHERWISE SPECIFIED. PRODUCTION 19, PROHIBITED. WITHOUY PRIOR WRITTEN
PERMISSION FROM VRC CALIFORNIA, INC. SCALE | [sHeer
W3 ESEYSECHIOST CLEASNSNT W .
7 4 | 3 2 | 1




8 7 | 6 5 v | 4 3 | 2 | 1

REVISIONS
ZONE[LTR DESCRIPTION DATE | APPROVED

[1o151-5 Ja] @

47
a6] 1 432-1002 | CONNECTOR -40 PIN _(ZM J3
451 1 0-87227-5 | CONNECTOR=-1O PIN (AMP)
4] 1 CRYSTAL, le MHZE XTAL |
A 431\ 2N2907 TRANSISTOR PNP Q2.3
211 2Ngeee TRANSISTOR.NPN Ql
413 4310R-101-33| RES NETWK ,3.3K (BOURNS)| siP2,34
401 | 43 |0R-10I-68! ] RES NETWK ,6800 (BOURNS)| sIP |
391 1 INS23IB DIODE, ZENER CR2
38] | INSI4 DIODE, SIGNAL CRI
z7] ) RES., &2002,5%. V/awW Rl
26[ 1] RES., 51K, 5%, /4w RIO
35l 2 RES., POT 20K 20 TURN R&,9
34 | RES. K., 5% Y4 W R&
33(3 RES., 15K, 5% /l/aW R4/57
32} | RES.. 9102 ,5%, VAW R3
ER N RES., 2005 ,5%./4W R2
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REVISIONS
ZONEJ LTR DESCRIPTION DATE APPROVED
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o o 42 AP Al : 28| | RES, 150 00 +5% 4W R7
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186 AcE CHA3E . A0F.T 48 d9 0 = d42 135 121t '5 23| 9 CAP, .05 UF CER D\SK | Cl0-18
ASETT4TE qUF T A e ds b LEATEL A Al st |8 22/ ChP, 470F OV TANT __ [c4-9
9 § E o ] _57 3 0% 0 - (Q\:v a%a f‘[ollp : (43 - Re ;h ; : % ‘ 217 1 CAP, .002 UF CErR DI\SK | c3
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o o 0" & EIN CAP, |00 PF CER D\SK [ C)
o o%u o o 7 on @ AR . 18] 1 741302 1C.,QUAD  2-N NOR u27
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T g 77 . ¢ T s 44 44,2138 O C'2 |3 898-3-R68 S8 X8 R-PACK BECKMAN|U23,25, 2¢
EE 11F gL A8t 120 1% 156 1 21 Ues 5] 2 8216 BI-DIRECTIONAL BUS DR |U21,22
47k 170 =93 a3 15t - 44 N I (I K 7418175 HEX QUAD D FF uz0
1 0F : @ 8, : fa\ ; ;'\ -l A al cs 121 T4LB05 HEX INVERTER O.C. u\B
Ok 20 L : 2|V | 74800 QUAD  2-IN NAND 07 B
L Ty, =, @ 2 7415107 DUAL J-\ FLIP FLOP|UI5S,28 '
5 2 P 2 1o 1 74500 QUAD 2-\N NAND E) "Z
9060006000 ° s 93410 256 BIT RAM Uiz
1t 8|2 7413 57 QUAT 2 "D 1 WMuUX Jio, 0
! 71 4024 . u9 ™
6|1 74574 DUAL D FLIP FLOP ua
5|2 7415 04 HEX INVERTER U7 14
4|2 TaLST4 DUAL D-FLIP FLOP |U6,6
312 74L508 AQUAD 2-IN AND Us., 19
2|1 7415260 | DUAL 5-IN NOR ua
HIE 8T 97 1.C.,TRI STATE HLX BUFFER|UNLZ,3
QTY | CODE PART OR NOMENCLATURE BEF
REQD| IDENT IDENTIFYING NO. OR DESCRIPTION Ee<
PARTS LIST
T EORNACT NO.
- futuredata
LA T o e T8
L A ASSEMBLY 68C2
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J3 J3
4 PROC L PROC.
NAME PIN® vl J1 PIN%# NAME PIN® J2 PIN¥
GND | —¢ + 2 GND 21 — 40
HALT 2 0 Liaantie 4 A2 22 38
MR 3 1{>‘c& 4. 13 6 A13 23 36
IRQ 4 21 a2 8 A14 24 34
VMA 5 “o<‘& , ! 10 A5 25 32
NMI 6 3 AN 12 D7 26 30
UBA 7 2o 12 - 4 D6 27 28
L 504 =l=.g‘5mo 05 28 26
_+5 8 ¢ ' NIC— 16 D4 29 24
AD 9 8 D3 30 . 22
Al 10 20 D2 31 20
A2 1l 22 DI 32 18
A3 12 24 DO 33 6
A4 13 26 R/W 34 14
AS 14 2% VCCSTB 35 2
7 o
AT 16 2 | RAMEN 36 E\/\/\/ i 10
A8 17 34 g2 37 ; r 8
A9 18 16 XTAL 38 — LUt [ 5ST8 ¢
AlO 19 38 , EXTAL 39 — Yyl 4Ud2mw
All 20 40 RST 40 LA 2
a2y, AL
8
] -
3|6802
2. Ul RESISTORS ARE 68 'S TYPICAL. R YOUNKINGET SCHEMATIC
|, ALL ODD NUMBERED PINS ON Ji& J2 ARE GROUND. 6802 PROBE
NOTES: UNLESS OTHERWISE SPECIFIED. - 10153 -6 C
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o b
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\ 23| 8 20-PIN SOCKET
223 16- PIN SOCKET
3 21{7 14-PIN SOCKET
;— 20] 1 RES., 20K POT (BOURNS) | R2.
> 19 1 2-87230-0 | CONN. 40 PIN RT. ANGLE-AWH J2
2 181 2-87230-5 | CONN. 50 PIN RT. ANGLE-AMP| J|
: 17 | 5 |aourss|4308R-103-221331] RES NETWK, 220/33002 TERM.| SIP1-5 <+
6|1 RES., 200R, 5%, '/4W R4
15 RES., 20K,5%, /aW R3 -
141 RES., 6802, 5%, /4w R
1319 CAR, .05.& CER DISK | C7-15
12| e CAPR, 4.7uf, OV TANT Ccl-6
1111 74505 1.c.,, HEX INVERTER O.C. uzs B
10] 1 74221 . DUAL,MONOSTABLE VIBRT| U27
9|1 74 1L.S32 QUAD 2-IN OR u20
8|1 8T98 TRI- STATE, HEX BUFF, INV| U19
7]1] 74LS107 DUAL J-K FF ui? o
6|1 74LS08 QUAD 2-IN AND TE o
5|2 74503 QUAD 2-1N NAND o.c. |uio,I8 0
411 74L5393 DUAL 4-BIT COUNTER |U9 o
3|8 7415244 OCTAL BUS DRIVER 35T| U4,5,21-26
2 [10 931422 xC PS6 X4 RAM U2,3,6:8,1112, 144
101 745138 1.Cc., DECODE/DEMUX 1]
SR EIEE e REF DES
PARTS LIST .
UNLESS OTHERWISE SPECIFIED: | CONTRACT NO.
DIMEN%(E?:A:‘?:EESINO:‘P:{CNES, — . f i FUTU R EDATA
e Oy e —WW—“ P e » A
R ED BY ASSEMBLY,
ANALYZER A
[FINISH SIZE JCODE IDENT NO] DWG NO. REV
NEXT ASSY USED ON D |O|60_5 B
e e APPLICATION DO NOT SCALE DRAWING SCALE D ¢1 | J'sweer | of |
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5 } 1
8 | 7 I 6 I 5 l 4 3 REVISIONS
PH W JH 3H ZONE | LTR] DESCRIPTION % DATE | APPROVED
2200/3300 . 5 = MRWE J2[20 18 [16 [14
Ji TERM(N}QBN; J) Ilf:) GO ‘gg [—20 f w27
148 [s6] 2 2 8 BL8 4 2 on ' 5 BLS o " 10 ) 2 18 paTa 8
— 3/\ 4 \7 3 BL9 3 1l 2, BLO L uvie l2 DI 17 DATA |
tA9108 N oI5 BLIG 14 D2 41 us 6 pataz
O 3\ a| Y26 [ BLI® 2 U3 |3 ol6 10 . BLII 1 931422 16 D3 15 DATA 3 uid ° — r
— N Y . 5 BLII | i5 9 i TR R 256 [ J2078 17 T 1 8 = 2
LAl |42 017 LSO8 | |5 i b TR2
o S8, Sl, 52,53, 54, 55, 56, 57, TQB +5As ! o
LAI2 |44 5/ 6 14 21 10 4 . s . 9 12 TRT
el ¥ 5 7 5 12 b x | l2 Il |6 |7 l.z 18117 Ao = : i o3
LAI3 |46 < BLIZ 9 10 D4 6 DATA 4 =
Laia [a8] 1N, 8 iks244 iz 6| 3L422] 14 | 23 - BLI3 | us 12 D5 13 [ 7 patas
Lais 5o —2&> X 2 7 6 3L BLI4 5 12 pe g | L5244 '52 DATA G M
il B V4 | BLIS ! 931422 16 D7 1 L2 pATA 7 Jz@ ISYNC— >
FROM POD L—ig |_7, +5As uio
g2 18 =4 1) 1
8 .
117 23 3 3 12 ] 3 .p . o -
4] Ye=2 vz _—2 D
sz, 16 2 14 4 . gt‘? m ul4 12 o?
15 5 ! 16 iS50 Bz 13 14 po o2 J20
35 5 e
6 14 BLI2 21 9 ; BL3 —13 93L42 03 1sTRos{ 2 ——34 6
S4g : oIg 3 8 = 21 il Ls32 TQp
5512 ? BUS 5 L olt 71104 r F | ' r T' Iw 9 STROT |12 °
° L5244 Sly S2, S3, 59, S5, 96, 57 7 +5A%
6,8 12 BLI4 _6|93l422 13 DI2 3 " 59, Sls 52 % fz i To L
n 9 BLIS 7 15 o s lo b leils lo I (2BBslr o =
7 ‘ oI3 3l B4 ——2 HO - p4
s T ué 12
N go—dL_T1® = Lo 20 {iRWg oo 3 4 pe C
J ! T d MR 28, 15] N6
C op(a] 2)|\ 2 N E 8 .BLQ§ 4 18 520|0 -z BL7 93L422 D7
o 8 l—3 N 3 BLI 3 12 3,{>|2
102 8] N4 a4/ a| Yad [g BL2 2] Ull 14 “Q(>
103 [10 | —5> Vs 5 BL3 | 18 9:{ D BLI6 .?‘ uis
walial— Y a/N e 14 2 9 pIg 505 \Bat‘lg El|
s <’ 15
w05 14 7/|\ 13 7 5 I o1l BLIS - 931422
tos 16| Ve, slisarali [93L422113 T2 FREIPRPIET %OT'B 7 !
d S S@s Sls 525 S35 94, S5 565 ST T +5A - [
— w0718 7 1 9 7 15 o | io
| O ok bl bl o b e b
FROM POD 8 2 8 Tre. 117 BL2g [ u7
: : = $0; T i BL2! 1l
o117 3 ohs BL22 ———I2
Al B2 e BL23 ! 93L422 S138
52 gt
o 15 5
S,
. © 14 BL4
<4 S, Slg S25 53, . 54, 55, S7, | 19
3512 ? BLS 22 |3 l4 IF: faf_ks lu_lio 19 T e [ 2 I E
56,81 L5244 2 BL6 P9 <03 2 . DATA @ wu [ DIp
4 8 I —_—
57 1] 9 BL? 4 ES'OT 2 114 13 DATA 6 DIt E
‘ 5 A 15393 M DATA 2 DI2 [
60— _ - z 2 = [ w2 DATA 3 15 5 3
J1 ® GO MRW 1 - )
= Ay xl9 18 (I;ZO
a0 [20 z\/ 2 18 BLI6 4 10 , ui9 DATA 4 14 D14 “,7
a1 32 3\2/> 17 3 BLI7 3 12 6 o DATA 5 ! D15 -
(a2 15a] 2/3\ al Y25 |6 BLIBE 2| U2 |4 |7 V8Te8 - OATA 6 LS244 |5 ol6 ©
a3 Bl s\/@/\ N s 5 BLI9 I 16 o U'% ey £l OATA 7 H 9 017 ©
g— (A4 [28] 4@ 3 14 21 o 014 @, Tas —
1as [3o—2&> 12 z e H DI5 | e
ad N e A 15244 931422 =
LA6 [32 6 8 12 e 13 DIG
17\ 1" 9 I. Ji—1 TO490DD & J2 1-390DD ARE GND.
LA7 [34 7 15 D17
34] < . 3 T NOTE : UNLESS OTHERWISE SPECIFIED.
o
FROM POD . 2 8- 19 % *5A 4 | 0 ENES DENTIYING, NO. SR bEscrPTioN |
ﬂ-——' ! I ——— PARTS LIST
s 17 3 8 >‘—— + 5v +5v 97 LESS OTHERWISE SPECIFIED CONTRACT NO.
s uz2 . 1 NSIONS ARE IN INCHES FU TUR E DATA
S25 4] — |6 = D9B DECIMALS  ANGLES
XX = APPROVALS DATE
A 5% '65 2 Ci-Ce < l c7- CIS MATERIAL = ] ORAWN /
54— 8] ] BL2@ | 4.7UF T .osuF CHECKEOR 2, rderr|4-2-73] SCEMATIC , ANALYZER B
- 13 7 BL2I Dz 4
(]
> ¢
565 g|Ls244 |p BL2Z2 GND 29 FINISH SIZE | CODE IDENT NC. [DRAWING NO REV
578 I 9 BL23 | 0 r NEXT ASS‘( USEN [ 1 D |O|6 I -6 B
[N LS ——
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8 & 3 2 REVISIONS L .
ZONE[LTR DESCRIPTION OATE | APPROVED
A
D
—
26 _
25(2 | 3Mm 3425 50 PIN CONNECTOR
24| | 5 50-COND FLAT CABLE C
23|10 22-PIN SOCKET
228 20-PIN SOCKET
2t ]2 16-PIN SOCKET
201 8 14~PIN SOCKET
1911 2-87230-0 | CONN. 40 PIN RT. ANGLE-AMH J2
181 1 2-87230-5 | CONN. 50 PIN RT. ANGLE-AMP| JI
17| 5 |Bourns|4308R-103-221/331| RES NETWK,220/3300 TERM. | SIP1-5 n
16
15
g 1419 RES., 680R, 5%, V4w RI
3 1319 CAR, .05.% CER DISK | C7-15
L 12]6 CAR, 4.7uf, 10V TANT Cl-6
i e 74505 1.C, HEX INVERTER O.C. uz2e B
2 10{ 1 !
911 741.532 QUAD 2-IN OR u20 <
811 8T98 TRI- STATE, HEX BUFF INV| ui9
v 711 74 L5107 DUAL J-K FF Uiz o
6|1 74L9508 QUAD 2-IN AND uiz,27 M
5|2 74503 QUAD 2-1N NAND O.C. |Uuio,I8 0
411 745393 DUAL 4-BIT COUNTER |[U9 ©
3|8 745244 OCTAL BUS DRIVER 35T/ u4,5,21-2¢
2 [10 93L422XC | § 256 X4 RAM U2,3,6-8,11,12,144¢|
1 {1 745138 1.c, DECODE/DEMUX U1
o061 4 ] 526 | et o e REF DES
PARTS LIST
DINERSONS. ME N oS, CONTRACT No. FUTUREDATA
TOLERANCES ON: DR BY J’QA“'Q 1229-8 A
e M i e = e
R APPROVED BY ASSEMBLY,
ANALYZER B
[FINISH SiZE [CODE IDENT NG| DWG WO, REV
NEXT ASSY USED ON D IO|6| —5 A
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8 | 7 6 l 5 ! a | 3 | 2 .
REVISIONS
20NE | LTR] DESCRIPTION [ oate_ T approveD
R DIP pIi DIz D13 MCLI DT4 D15 ple D17 MCLO DIO ol pl2 [DE) MCLO DI DIS pl6 D17
+5v N 7
. IIS
e |3 l4 lS IG | 2 19 |3 l4 |5 IG | 242 '3 14' ]5 IG i 2 lS ‘3 I4 L‘B |6 |
W —4d 70 uie +5v L+ cEf 21 +5v L+C2 ust bl +5v 1+c2p u3s b1+ 5v
Lsie! 15 10 LS16] 15 10 LsI6l s o} Lsisl 15 wip
74123 7 ’ [
SA‘. 2 . ‘6 4 . g l

o
N

2 3| 874 | 6 . MCL3 DIO DIl D12 DI3 MCL3 D14 D15 D16 DI7 MCL2 D10 D1} (¥l DI3 mcLz Di14 DI5 Di6 DI?7
ISTR [36 R 22%@5% F 9 L 5 6 9 3 4 ls 3 9 ta 4 Is (3 | I
+5Vv TERMINATOR P60 - 2 | 24 L 1 2]
K/ L+c 2F T—+5v c T2z bl +ov L+ c2h 033
3 15
M® |28 <

6
b1 +5v Lec2E TED) L +sv

LS161 10 Lsiel 15 10 Lsie! 15 10 LS16] HENPES

W uli?
i . T 10
[ o|tsrez : 2“@'____1 Tr {7 Ji 17

[ 101626 [B] ™

MID . -+
IsTROS-| 2| : e — — ‘ ___
10 W& s MCLS pIO DI pl2  DI3 MCL5 DI4 IS5  DI6  DI? MCLA DIO DI DI2 DI3 MCL4 DI4 DI5 DI DI?
e D
J2 2 ISTROS - 9 ‘3 4 ls |s J,a I3 4 5 le S ls 4 Is le 19 '3 - |a '5 ls
AN U u3z L+c2p Lyov Lec Lisv 4¢3 Lvsv 1c2f P +sv
M1 30 < 51328 1 ﬂ uis uas u3a uao
12 |soz Y2 10 Lsi61 15 10 Ls161 s 10 L5161 15 10 L5161 1S M3p
M2D =g J
g2 a5 J G U |7
w2 a ™ usr ¢ ¢ * —
"8 McL? oIo bl pIl2 D13 McLy ©0l4 DIS DI6  DI7 MCLe DIO DIl pl2 D13 MCL6 D14 DI5 bpl6  DI?
la 13 l4 L Ie | » le 13 l4 '5 IG, Zle {3 I4 '5 le, 219 E L ‘5 |€>|
019 +5v L4+C2 Y +5v L+ U35 p— +V 1+ Y bl +sv
ORMR —— LS16| 5 1o LS16| 15 10 Ls16l 15 10 LS161 15
7 7 7 ' I7
‘, p@] 13 22
} DATA u3e b 22 | CRECK
? I 2 3 4 5 6 7 use , | e b tsze @ 12
MiD 2 iz 1o bs le la ls 6 = S00 |15 Lpp—F" 5 ~F
S00
M2p y7 = | o (.3
GOON . 15244 ‘ 600N ~ ——<JADDR® > J2 uze
7 s 1B B Te 5 Nia T Tiz To GooFF43q un |, INNSRRS >4—e w3 fpal—&S 2] ) J2
U p— MCL 30 DIi Di2 pI3 p14 DIS ple D17 \ U3e 7 <_]AD 2 | L2 || sook 12 |STROT
3l ua |14 | ue pl4— MEO ) 8 00 |, T -5 | > =
4 3 2 13 Wclez W ln o " M 3 :337R/w & Tcrcslco-c8
5 12 3 12_ oS Py 8 5 MCLW = r—~_ | Ta7uT.05UF
6lLsiet |11 [T D13 =—ORMR [ U28 14 ATcar Ly 4 56 ulg
-5~ McLa ora 13| WS |, U ol 5138 P——<JDEN— ~2 4 x “ b2 DMACNT g2
L B PGO % P MeLs INTRG - RTCIR =9 GND dLszz |,
= | T g]Lsi3s [ 9 R3 p1s !4 15 i ——— 9 6 13 2o P 24]aL2
MW . 9 p—— McLS S.K ' 6 8098 SELS~ RTCOR—Y j=——<JADDR3 0o
L +5v—>] bf— MCL7 ; pre — " O 20MHZ
+bv | Feoee 9 5 o17 —18 . DMACNT 12
u20(74123 3 1< — ;
12— :1—9 PGO o b1 15374 1&— vy M0 * +5v L
] uze PGO 101 gp!2 p12 — 1 5 Ly ' {8l do 12 £, EY T
= — : 3 2 5 12 ur fs
ZOOFF o7 |8 PGO " o1y — 41 060 .- BN ue oa ue ! 7
Tm : OF o 1o 8 [Ls74 {11 6lLs74 |3 R4 | ag24 5
N 4 <]
7 5 e 9| X | [ 20003
: ® > 13 RS
B 1z Tiz 12 Tiz l2 | o I 60
215393 15393 215393 L5393 1215393 215393 1 ELCTO
8] ui4 13 6 ui4 ! 8l uiz I3 6| ui3 <! 8 Ui 13 8l ul2 o= =
— SO | PRP 5 o i 5 |4 ]2 S [0 Il 5 Ja 3 » EAEs o N, | R DESCRIPTION [ [
$- * PARTS LIST
o8 I3 {6 II th 1514 |I7 |2 o8 13 le & lb9 1514 JI7 |2 o8 |3 e I' J,lg 1514 jI7 |2 Ls1st 13 5 | UNLESS OTHERWISE SPECIFIED CONTRACT NO
ue us U4 (3 s08 |, 3sos 2 %LEEEN%ESS AF;EE:IN INCHES FUTU REDATA
12 FRACTIONS ~ DECIMALS ~ ANGLES
LS244 1s244 Ls244 1 uz25s ISTROS ES XX x APPROVALS DATE
- . . " XXX = DRAWN
S liz |7 14 |5 |16 |3 |is s Nz |7 J1a |5 Jie |5 |ie o N2 ]z [a [s [ie [3 [is 7 RATERTAC ° i
T . HEKE o Yverngini4-2-79] SCHEMAT IC , ANALYZER C
70Jae Jas( Jaa[ Ja3[ Ja2( a1 [ Jao M2D :
7 & 5 4 3 2 [} 7 6 5 4 3 2 | ? 7 6 5 4 3 2 [} FINISH SIZE | CODE !DENT NO |DRAWING NO. REV
_ DATA v DATA DATA . D 10l62-6 | R
RTCIR 1. y2 1 10 32000 ARE GND. P~ Y 7 1 =
"RTC2R NOTE:UNLESS OTHERWISE SPECIFIED: APPLICATION DO NOT SCALE DRAWING SCALE [ [snee~ or
DI
8 7 1 6 5 t 4 3 2 | 1




3 2 1
REVISIONS
ZONE| LTR DESCRIPTION DATE APPROVED
D D
] |
26| | 2-87230-0 CONN.40 PIN RT. ANGLE-AMP J2
25 | CRYSTAL 20 MH Z XTAL 1
C 24| | [BOURNSI4308R10322)/33| RES NETWK, 220 3300 TERM SIP4 c
23] | RES, 910N 5% Lo W R5
22( | RES, 200N 5% L4 W R4
21|13 RES, 5.1K, 5% V4W RI-3
20| 10 CAR,.O5uf  CER DISK €98
9] 8 CAP, 4.7uf IOV TANT ClI-8
18] 1 74502 IC, QUAD 2-IN NOR U3z
—» 7] 74500 }  QuAD 2-1IN NAND U36 il
6] | 74LS132 QUAD 2-IN NAND-SCHMITT| U30
15{ 1 8098 INV 3ST. HEX BUFF u28
E 74532 QUAD 2-IN OR U273l
13] 1 74574 DUAL-D FF U26
2] 2 74508 QUAD 2-IN AND | u2s,29
TN 74123 DUAL,MONOSTABLE VIBRT. | u20 B
B ol 7415374 OCTAL D FF 3ST. uis |
9|3 7415393 DUAL 4-BIT COUNTER U12,13,14 m
81 745138 DECODE , DEMUX Ul ';;
7] 741532 QUAD 2-IN OR ulo .
6|1 7415138 DE CODE ,DEMUX U9 %)
5117 74LS 161 SYNC. 4-BIT COUNTER dhap 25 S
44 7415244 OCTAL BUS DRIVER 3ST. | U4,5,67 -
—] 31 7415151 DATA SEL, MUX u3 -
2| 741574 DUAL-D FF u2
BN 4024 IC., CRYSTAL OSC Ul
ITEM QTY | CODE PART OR NOMENCLATURE
No{REQD| IDENT IDENTIFYING NO. OR DESCRIPTION
PARTS LIST
UDENSIONS ARE I eHES. | o~ FUTUREDATA
A FRAC Tjﬁ%:ﬁf;: N:A:GLES m B :2_75"’ 24008 ASSEMBLY A
CE . W s | ANALYZER'C
FINISH SIZE |CODE IDENT NO{ DWG NO. 1 REV.
NEXT ASSY USED ON D [0le2-5 B
APPLICATION DO NOT SCALE DRAWING SCALE 2 /1 | | SHEET T OF |
3 2 1
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[ 10159-6 |B| @

REVISIONS ]
ZONE| LTR DESCRIPTION DATE | APPROVED
3 >
25
42 25] J3[13] '9] J5 9] P S
! | *VS 97 >—¢
= 98 [ >—-—+r—
! ! ! ox +|cic7 jee-cie
[ Ta.7ur T.05 UF
DI D2 D3 D4 DS D6 07 P ?O:IUF ) 5
||7 la_lis 1o ||3 ls_{u opd 2 >—te = ADDR 3
DO DI D2 D3 D4 D5 D6 D7 w7 ! DO DI D2 D3 D4 D5 D6 D7 I‘Z-)SI >————¢ ™ ADDR 4
SIP1 6800 PIN I=+5V 3 J6 00 > " ADDR 5
— LS244 b8 14 —+5 ¥ ADDR &
.ADDR
183 fie |5 [1a |7 2 | BGo-{ 12 1 10 AEER ;
SYNC|10 [2] 1sYNc- ! ADDR 9
DATA @ [>20 107 3 2 LS4 7 Lop) 2 ADDR 10
pata 1 >3 D! 4 5 <1 Lo vai s ADDR 11
DATA 2 D“Z Ip2 7] Ul8 6 &1 Lo2 +5vV (s 133 ;} ADDR 12
DATA 3 [>33 103 8 ) ol Lp3 ADDR 13
pATA 4 >34 104 i3 12 51 Lpa 4 : 6 ADDR 14
DATA & [~>48 <244 DS 14 s T4l Los Sron B INTR VECTOR L ADDR 15
DATA 6 [>38 "l’ '92 ig‘i :; LS373 Irg 16| Loe 6lis7add_ 15TR- ’
RD- }
5 2.) 500 ) Ju 45V vz
WR- A A VH] .
DEN — (>3 b s 120 I 0 ’% o 281323 MAT — 2wt
— O Q
pMARQ - <168 0 R/S o— 4 9] RUN/STOP '3 ' " U3 LS14 L Ja (£'31;
ADDR ¢ L"_>'° = Lot 3 2 20| LAG — 2 6 100
ADDR | [ ) 4 5 1= rro B BD. 8 (so8 6 IDi
2 [O>2 7| Uie |e 22| LA 0 2 V4 2 == |7 102
ADDR uis ‘
A 3 13 8 9 241 LA2 —30 us -4——-—-.[03
DOR3 [ > Z6| LA3 7144 s 1 3 D4
ADDR 4 -2 —~ o 2 28] LA4 — 64 2 05
ADDRS [>|s 7l Ls374 Nie 30| LAS : 10 [Lst75] 12 0/3622 | | 06
ADDR 6 | >'7 I S 32| Lae ' | 4gy 15 107
ADDR 7 [> & ! 34] LA7
—
ADDR 8 [>18 3 2 6] Lasg .
ADDRS [>12 4 S 5o us
ADDR 10 [\,?-0 71 v20 o 38] Lao 5 us
ob === 40| LAIG 9 12 8 (s132
ADDR-11 [>£ 8 9 23] LAl utl 10
ADDR 12 [ >22 13 12 ’;‘2‘* LAIZ _30L574< 1
23 i5 il
ADDR13 [>-2 7] Ls374 46| Lar3 Tis gz
ADDR 14 [>24 17y Ls 16 h
ADDR 1S [ 25 . . sl he 28] Laa v
O] LA =4
ua . .
a v 6 (5 2 241
R3 ¢2 Uiz »—%C 1 Vit-e ADDR O
62 g6 33K 1 2 72 8oM1 OS2 202 = 4 s o |, wo |
0 No— 2 8 b 88M1
Lsi4 Y — Uz 532 blo, L 64
_>36 - == 12 LSi175
I¢ - 37 e 2 2 —4__ Lig- " (08 10 12 93\/3 RES -
RAV > 5 &l Lr/w 13 5 i3 76—
DMAEN - [>-89 7l uz e o] omatul < J HALT~
38 8 | N il
m1-> & 2 [10] 1~ T~ 10 A BD. az !
10g —2ro 16+ Us_ 416 i3 12 - AL
LDl 6|y, B+ S 3 68M1 EC@|2 12| LEC® I coosl PART OR NOMENCLATURE 7onE
> - Al uis ‘ Ect [ 14 - 15 121 LEC] REQD{ IDENT IDENTIFYING NO. OR DESCRIPTION
i) Ao =2 17]Ls374
103 4 A§3622 e, il o :g 16] LEC2 PARTS LIST
c3 1|8 18 UNLESS OTHERWISE SPECIFIED: | CONTRACT NO.
D4 E1 Y Uiz 0 LB LEC3) DIMENSIONS ARE IN INCHES. FUTUREDATA
105 2las 02 B 2pl® =2 TOLERANCES ON: TR B
I D6 La O3 c T Epd Ueisise e fioNs x50 M Soxx ANGLEs CRK BY| & 2, A’
6 2 13 = C Yo ~[3-29-9 -
S138 . ‘
1n7 15007 g 4 R 138 s 1 o = = == = AFEROVED BY SCHEMATIC, INTF/ P
- 4 SRR e P s —{ '
H { —_—
50,40 I THRU £ T LS4 u3 FINISH SIZE JCODE IDENT NO] DWG NO. REV.
2.02,J38 J5 ALL EVEN PINS : 4 £
ARE GND.JI &JGALLODD PINS ARE GND- . 6 5 o sy T s on D 101£5-6 | B
. O [¢]
NOTE :UNLESS OTHERWISE SPECIFIED. INTR VECTOR APPLICATION 00 NOT SCALE DRAWING SAE ] SHEE oF
I 7 | 6 l 5 A 4 3 2 ] 1




l10159-5]8| @

8 2 1
REVISIONS
ZONEJ LTR DESCRIPTION DATE APPROVED
o
271 CONN. 4-PIN HEADER (AMP)
26] | 74500 IC, QUAD 2-IN NAND Ul
251 RES., 3.3K_n. 5% YaW R3
2411 0-87227-5 | CONN.,10-PIN HEADER (AMPY
23] | | -87227-0 | CONN.,20-PIN HEADER(AMP)| J6
2213 2-87227-0 | CONN., 40-PIN HEADER (AMP)] J2,3,5
2|2 2-87227-5 | CONN.,50-PIN HEADER(AMP)| J1,4
20] | 43I0R-I0-6BI | RES NETWK, 6802 (BOURN) | SIP|
191 RES,330.,5%, /“4W R2
18] 1 RES, 2001, 5%, /aW RI
1719 CAR,.054f CER DISK c8-16
6|7 CAR,4.7 4£,I0V  TANT Cl-7
15§ 1 74L5132 I.C., QUAD 2-INNAND S.T. u2l
Ul v2 i 141 7415373 ) OCTAL XPARENT DLTCH3sT UIS
< |5 “L S »‘{_‘5 - 13]2 3622 512 X4 PROM LIS, 16
s 3 S j g 13 12 {1 74LS 6l BINARY COUNTER,SYNC | U4
© 3 9 4 9 S R i 7415138 CECODE/ DEMUX 013
L | . 10| | 74LS14 SCHMITT HEX INVERT | U2
i . ol 741574 DUAL D FF ull
a 8! 74L586 QUAD 2-IN EXCLUSIVE OR| U9
: r 71 74532 QUAD 2-IN OR us
RIS B R B & 5 6|3 74L5374 OCTALD FF 3 ST U719,20
LA - 511 7413500 QUAD 2-IN NAND ué
42 7415244 OCTAL BUS DRIVER 3ST.| Us,17
3le 7413175 QUAD D FF L4,10
211 74L508 QUAD 2-IN OR U3
B 745133 I.C.,13-IN NAND u2
NodJReQ0] 106N | 10ENTIiNG No. OR DESCRIPTION REF DES
PARTS LIST
SRiENsioNs ARE W mHES, | N FUTUREDATA
A s e
:ATEm:L = e ROVED BY =3  ASSEM BLY"
INTF/ POD
FINISH SIZE |CODE IDENT NO.| DWG NO. REV
N D 10159 —-= | B
............................. DO NOT SCALE DRAWNG SCALE 2/1 | I
8 3 2 | 1




8 | 7 | 6 I 5 v 4 3 2 1

| 10155-6[B8| =

J1 TG, SERIAL PRINTER Ja REVISIONS
! o« (@ePINY L | o To MODDEMU, I/"(O ) (26 PIN) + oz ps 5‘ ZONE[ LTR DESCRIPTION DATE | APPROVED
>
2 g EE EERZ2& g z S X 8 :x
[-—r] : J J4
114 {u 7 |5 5 16 3 |5 3\}9 1 |a 26 25 117 |23 4 +12v
e 2 3 2 28 78 0 o2 £§5 | R22
IK | . 4
S 5 o 55909 l B e r_ u27 2| ues RS AN oo uzs | Se8k
. +5-Y é‘? - Tz P e N aw 2l tiLns 2 0402 RX DS
—4 ——0 9 o 0] | 1 4
= —0 100- CRXDS 42 L— B RIS RIS <RI6 -2V H2v €25
3 l6 48 330PF
330 1 2”00 o S L 13 Jols 5 |lLsee)e K 300 T {32n U7 -i2v L
+12v 4 U 20 Srdl i W 10 1 - 94‘<jZMH§
1488 7 lags 4= +SV
-2y i . ulz LS04 R26 .
RI 2laplooje]sl T3 e Jo L | | ' - +rev 220 i 22
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y 1
9 | Z
8 I 7 l o l . > A 2 = 1 REVISIONS
= 8 32 PLACES ZONE] LTR DESCRIPTION DATE | APPROVED
== Ul 68.n / :
Lo == :
ADDR ¢ [|:0>—-——-L5- Ve ADQ ! } 4.‘.%—:-'6 AQ 5 oouT[L—pog-7
ADDR | 7} Y2 lle Ao 3l wn—1% A —& o [l —p1g-7
ADOR 2 14 5 AD2 4 : AMA- :ls A2 14 cow PIN o ‘ ) 3 . 5 6 . 0
ADDR 3 I3/ -5363 L2 ADS O w3 2 0-3 "n—— o1 ol D12 oI3 pl4 DIS 016 D17
ADDR"‘. 8 2 AD4 9: —W» : 8 A4 = 77— DO® Dot o2 D03 D04 DOS D06 po7
ADDR 5 | 6 ADS e ag—2
ADDR al s AD6 12) 2 pe— L
° o ? 2 AD7 2 :l5 A7 17 . . N -
ADDR e 4104-3/34 L 8 —— WR Wk WR WR WR WR_ WR %
ADDR 8 f_9> i7 e ADS LUVYLL T As—18 o5 0o—-CS¢ CSp CSp €58 8 (S8 TS T
ADDR 9 l‘_‘?>—"“ 3 s AD9 Rl pg —12 | g —— WR WR WR WR WR WR WR WR —
ADDR 10 13 2 ADI@ RBweda g —13] HO csg-3 . o——CST CSi 8T ST CST TS TST T
ADDR 11 EB_______J_ LS363 |9 ADN BonGie a—12 R WR ‘ 2 8 —— WR WR WR WR WR WR WR WR
L 15 b —
ADDR 12 Sia ! & ADI2 Te IE - - 10— C82 sz 82 sz (s2 (s2 @ ¢s2 cs2
: = +5V 4 . i3 BBAA$80. 53 3 8—— WR WR WR WR WR WR WR WR
r—-———-ﬁ- 38 S G-V 3 10— CS3 Cs3 ts3 cs3 53 cs3 Cs3 cs3
SEC hi4  R7,, 080 =7 c
TEH -2 HO  RI,\\ 880 73
ADI2—2]
R4
AAA WR
r 68h
4
6 -
3
b= 1— R i
| AD I¢ 1] us | 2 + 5V D
! b
i 10 + o —
: ADII ! =Ca-7 ciz-15 C16-23
65 0 —¢ AD3 4 AD 12 = 5 I‘:g\l/JF LOWF T-ZZUF
SEL 6- ; 60-:—-—‘r LL9_|° AD4——§—-‘ Lsist Lial oND > ' _
SEL 7- Do 0 7 o 10-C> ”G{> MEMORY FILTERS
} i LS4 ADG ————
SEL 5- D——-————-TOAS"—:‘——" ADI
-> O o0 A SIP 1
SEL S LA R3 b2 33K PULL UP 3.4,97,98 B
SEL 7- [O>—————0p7 O ——AN—— 1BV (9 +5v [ >
L___1 33K
57 \ 4 +C| 2,3 :‘:CB—II Q
RO~ GoC 4] us R y l|4||3! 241: I“‘;U’F OSUF |
L$32 12 | 4 pATA 3
A S5 1 | 1,2,99,100 oV
- Is m p2—lofisi32 ;3 DATA & 18 12 7d us |6 _pata g GND[>—22 =22 — k?
: 40
DATA® [ 15 12 _oig 9 Al 99 10 pata Q
' 19 bop DATA | 1489 D
10 vz |a i 12 b
oaTAl 3 S B ITHY ut DATA 2 16 s 9 3 hTA2 @)
- pot S == 5 ) B oS T _ =
8833 [o-012 SELL ; 2 DATA 3 T 5 1. ALL RESISTOR VALUES ARE IN OHMS Yaw,59, . —
’ 42 1 2 SELH q SELL
DATAZ [} L2 po2 ==
LS i3 Ls 240 | SEL- | w.; SELH NOTES: UNLESS OTHERWISE SPECIFIED,
43 )
DATA 3 [ & =003 DATA 4 i 5 14—pata 4
3 7] ue e T | CODE PART OR NOMENCLATURE I l Fone
a4 DATA 5 ! [ N DATA S [R?EQD[ IDENT I IDENTIFYING NO. OR DESCRIPTION
DATA 4 [<_} 15 -'i’—om DATA 6 12 8 9 rass 0 _pata 6 PARTS LIST
- D04 14 6 g HZ2 _pATA 7 | [UNLESS OTHERWISE SPECIFIED: | CONTRACT NO.
45 10 DATA 7 ‘ P DIMENSIONS ARE IN INCHES. '
oata s SR 12 ue S w o 3 L . FUTUREDATA .
'?006 WR-——24 3 141372 fions x5S MO Ieceir 2zt as (M8-15)
46 1 | 8833 O | JLs32 e — :
OATA & [>T o006 MAP— i [ — 2070 SCHEMATIC, 16K STATIC MEMORY
a7 L6 7 =
DATA 7 [ ><J}— 4 2 po7 FINISH SIZE [CODEIDENT NOJ DWG NO. REV
17 T D 0150-6 | C
NEXT ASSY USED ON
APPLICATION DO NOT SCALE DRAWING SCALE | [sHeer | oF |
DTRTERICH FOST CLEARPRINT 162010 - 1
| 7 | 6 5 A 4 3 2 |




Z | ‘ 1

8 Y ~ 1
REVISIONS
ZONE[LTR DESCRIPTION DATE APPROVED
C |[REVISED AND REDRAWN  [sbec78
4104 -3/34 OR
2141-5 32 PLCS
D
F_
{_
¢
- 23
22
21
20
G o1 I-®7227-1 |CONN, 22 PIN HEADER (AMP)
18] 1 RES, 3.3K,t5%, law R3
i7]9 RES, GRS, 5%, /4W Ri,2,4-l0 ¢
6| & CAP, .221uE CERDISK [Cl6-23
5|8 CAP,.054§& CERDISK [C8-15
o 4|7 CAP, 4.745,25V  TANT clr-7
i3{ 43I0R-101-332 | SIP, RES NETWK, 3.3K (BOURNS)| SIP |
12|32 41Q4-3/34QR |T.C,STATIC RAM 4KX1 &3/3,7
@ nh 743138 DECODE, DE MUX . uis B
o] 1 7415132 QUAD, 2-I1N NAND (SCHMITT) UI3
91 741532 QUAD, 2-IN OR Ul U
2 8|z 8833 QUAD,3 ST XCEIVER Ulo, 12
712 74L514 SCHMITT HEX INVERT | U9, 14 |¥
, 6|l 74L5151 DATA SEL, MUX us O
7 511 74LS240 OCTAL,3 STATE BUFFER | U7 0
a2 7489 44 BIT B/W MEMORY ts,6 19
3 74LS30 8-1N NAND u4d —
22 7415363 OCTAL D-FF,3 ST.BUFFER U2,3
K 898-3-R68 [I.C., 6812X8 R-PACK(BECKMAN] Ul
MO eto] oms | ioEnmve No Oh DESCHPTION REF DES .
PARTS LIST
MENSIONS ARC N, INGHES. °°"TR‘°T\“°‘0 FUTUREDATA
:mzm:_ = APPROVED BY - ASSE MBLY,
6 K STATIC RAM
FINISH CODEIDENT NCJ DWG NO. IREV
NEXT ASSY USED ON \ D IOlSO—S !C
—— APPLICATION DO NOT SCALE DRAWING SCALE 2 /| J_ l SHEET | OF |
Z A 4 3 2 1 1




8 | 7 | 6 I 5 v 4 | 3 | 2 1
- - =58V toV +12V REVISIONS
ul NOTE! CUT SEL &= ETCH AT PI-32 IF TYP— 54 ZONE| TR DESCRIPTION DATE__| APPROVED
: u2 e BOARD IS USED IN LOWER 32K RS e 5
2 4 21470 s —o 4 AD 14
ADDR § (o2 L 2e ap RANGE ONLY. 0 At — T
5 0
ADDR 7 [ 2] o157 | | A2——8
'L—L>——_‘—‘ie I | RB A4 il pDO@-7 [DOG [DO1]| DO2 | DO3 {D0O4 [DOS | DO6 | DOT
ADDR 8 [5—————— : I SELAI 680 AS 10}, k40163 D
ADDR 2 (S 14] i AR A A6 13 12 <pip-7|Di0|DI1|{DI2 |DI3 |DI4 |DI5 | DIE|DI7
6 &
13 | ' 52 gy w ul 14 2l U2 ' 64K
ADDR 9 E>————— | 13 w7 9 8| &80 g 420 €8 \5]igl 3
" 9 8' 470 |g " | _3_{ 2 AAA
ADDR 3 A3 121508 ‘ A 1
o A = 9 Ls155 |10 7 o L
ADDR 10 F o 10} u1s T 15 T 15]iel 3
| +5 =cC2 D1 iz 11 6l .t
i!ﬁ 7l 3oz [ 100 PF o| 5375 SELL-L3 T Ap——5] .
a L & & 722 14 ZETT blal St fle Al ; ! >pop—7 |DoB|DOoI | D02 | DO3 |D04|DOS | DOG |DO7
ADDR 4 f}—;— Ul =93 |y 7 1 A2
3| ¥ o 3laaha +5v ; 12h¢ SELHT P—] . 3 A3 2] 1
ADDR 1} : s157 ' | A4 9 ' B od NAIZ 24 22 1]
B . A4 .
D S — 1 16 18 10 [MK4016-3)
ADDR 5 : . ek . w BT sovd'® ¢ 6 | 4 . AS |C3) )
ADDR |2]z_2>——— I I AS 5:240_“_ = C5 24 A63 2 4 D!® -7 |DIO |DI1 | DI2 | D13 |DI4 |DIS | DI6|DI7
AN\
16 14 51470l 5 9 8 U2o 681
ADDR & [ >————3 = T AG cl o @.
NAlS—E’— ] N3 (OP")J;” q g U2
+5v—L] 2J|L586 i uig ¢ 154 ba | 112 . 5
10 3 o AG
ula t5 1l 2 24 7 14
‘ 0 12| 500 e 4 Al Do®-7 [DO®| DO 1] DO2| DO3 |DO4 |DO5 | DO6|DOT? C
SETM—o : —8@9 K A2 g )
| A3
| WA~ 4 5 4 Aa 1
87198 L-§ u8 5500 p° as 10 MKa0I6-3
i3 = 13 2
+5v 78 ui A6 DI¢ -7 |DIO [DI1 | DI2 | DI3 |DI4|DI5 | DI6 |DI7
35 [E) cRTRQ-[ >—4d L8632 i o uis zg 4
3 10 206802
MEM— - 5
O DMAEN +52 5| 00 8 15 |ei3| F
SIP1 23K PULL UP 5| - .
seL g- [~ 4 £ Ap —— 5 | <
|
SEL 1~ > % 3y k Al Z 14 D0® -7 {DO@ DOI| D02 | DO3 |D0O4 |DO5 | DO6|DCT
8 3 v A2 3 i
SEL 2- DZ————x—j»—Zo 5 A3 iz
g l A4 [
- 29 ug {e -
SEL 3 MMMOS_ZW ’ . . Li ADDR I1p9 " As :S MK4016-3 , |
63 o= . 13 ADDR 11 —10] 31! S —— DI¢-7 |DIO DI |DI2 | DI3 |DI14 |DI5 | DI6 [DI7
0ol [ 4 6 13| 74148 8798 = 9 b =_13] ;2dd U20 6810 *
SEL 4- s \ - ! ADDR 12 15 5 = s )
> iqoj*“’ ADDR P = ST 3| +i2v >0, =+2v | B
5 ADDR | — uis 14 71789 |g = "I l
seL 5- >3 T | oor 2 2] u3s == e o] uio HO_DATAS 38 €39-C57 —
oo 5 [L530 Yog-0- AP P =4 = [>-DATA6 lﬁiﬁ’f Losur ©
8 R 3 —2 = =
SEL 6- [>32 st ADD 2 12 Ul pl2. g 2_pATA7 7,8 R2
23 7 9 9 RD- 57 ADDR 4 — " S T 5 1ia "|2V‘ > —A\ N L 4 L 2 > > -5V
SEL 7~ [ —0" o o 13 |LS32 130
- . ) d L NAIZ—¢ | &—SELHI ih ©
sie1 Bl l24 W>5% CRI €202l —C22-37 '
= Ls32 o3 SELL INo231 T 22 UF T .05 uF 3
SEM—d 5708 = =tlev = g
s U_97 I 15 o ] 1| |is|a +5y >80 L ‘ =ty |2
R3 : 8 o DATA ¢ L 4 paTa +] ) -
R/W — E%§7 —X— l° Ui6_ o7 S DATA 1 7 6 74 7489 (g DATA? c6-Clo Cli—19,58
oATA ¢ 42— | 3 o0 DI Wl etes P gﬂ us GND [~>122:99:100 I””va [osur o
oata | & a|e833 fg —>om DATA 2 L £ 10 _paTA 2 ,
42 0 DATA 3 S b2 g 12 5atA 1QTY CODE PART OR NOMENCLATURE
DATA 2 C?BG l2 | oo~ e '3 4 - DATAS REQD] IDENT | IDENTIFYING NO. OR DESCRIPTION | L k"“"—
DATA 3 [ >3 15 Z3 D03 013 DATA 4 3 02 _E’TZ S PARTS LIST
" Uiz DATA 5 P - UNLESS OTHERWISE SPECIFIED; | CONTRACT NO.
4 DIMENSIONS ARE IN INCHES.
DATA 4 [><F g———>om4 Uil g 58 SoLERCES O . FUTURE DATA
a5 ol 8833 P00 . us 8( <32 F<_IWR-lrrac  DeciMaLs  AnaLes | PR BY A
DATA 5 [:?65/_1 : —————"——950 505 1 DATA & m p'z ]O MAP-| ZONS :E.X z.XX . ES CHK BY| RON YOUNKIN2-2\-79
DATA 6 3 12 DI6 e APPROVED BY
S . <06 _ DATA 7 — 1318798 | MATERIAL SCHEMATIC, 64 K MEMORY
L -
oaTA 7 [ >3 4 DO7 5 rlalzlz lolslsle :
7 Tg £ X ) FINISH SIZE |CODE IDENT NOJ DWG NO. REV
\ ~
. ALE ZECS)lTSTEORF:l\ll;gLs:ESCI‘;TEED-|N Oris, S, aw: 33K PUL / +ov] NOASSY | USED OM D 0144 -¢ c
| NOTE:UNLESS OTH! : K PULL UP SiP2 APPLICATION DO NOT SCALE DRAWING SCALE T BTG
7 | 6 [ 5 A 4 3 2 | 1



8 | | - Z 1
REVISIONS
ZO0NE | LTR DESCRIPTION DATE APPROVED
MK4116N-3 (32) 64K
(24 48K
16) ‘32K
D (e
36
25
34 2 FAOCRIOIBR|RES NETWK, 33K (BOURNS) SIPl,2
c 23] | INBZ23I DIODE , ZENER CRI
32
301 RES, 1305,5%, 1/2W R
30[ | RES, &RX,5%,/4W R8
29| 1 RES, 2405,5%, aW R4
K RES, 3.3K.,5%, /AW R1,3
27
26| | CAP, 150ef c5
A CAR 22 UF, 16V TANT c20,21,38
— o 24145 CAE .OBUF CER DISK C11-19,22-37,39-58)
e 23| = CAP 4. 7UF, 10V TANT C6-10
oo 22| | CAP, 330 pf CYy
o 21 CAP, .00I pf c3
oo 20] 1 CAP,_100 pf CER DISK Cc2
lo o EME CAP , OPTIONAL Cl
18] 1 74LSI107 1.C., DUAL J-K FF. uz3
1711 74LS508 ,QUAD,2-IN AND 22,19
6] 1 74 L5155 ,2 TO <4 DECODE ,DEMUX 21
B 5] 1 898-3-R68 , 68X’ R-PACK BECKMAN [ u20 B
14
© 0.0 000 13] 1 741500 , QUAD, 2~IN NAND uig —
. 12] | 745375 ,QUAD-D,F.E Uiz o
1 I TN 74LS132 LQUAD, 2-IN,NAND 5.T.) Uls
0] 1 741586 ,QLAD, 2-IN, EXC. OR ui4 Tp)
Bl 74LSIS) , DATA SEL-MUX uis L
8la 3833 ,QUAD,TRI-STATE TRANSCEIVE UI2,l6 <
1-TYPICAL 71 74LS32 _QUAD, 2-IN OR Ul -
clz 7489 &4 BIT R/W _MEM 09,10 Q
] 52 23798 ,TRI-STATE HEX BUFF (NVY | U7.8 | I
411 74148 ., 8T0 3 PARITY ENCODER us
3|2 74530 , 8-IN NAND S
2|l 2 745157 Y .QuAaD 2 Tol Mux uz,4
L R]28-3-R47 |L.C., 47LX8 R-PACK BECKMAN | Ul
ITEM R%TQYD f)%?«gr IDENTIING, NO. v REF DES
PARTS LIST
UNLESS OTHERWISE SPECIFIED CONTRACT NO.
POLERANCES ‘e, INCHES FUTUREDATA
A TACTIONS :;cxxm.s . ?NGLES S e
o XX .
R O Shsie ool ASSEMBLY,
0
RON YOUNKIN]| 1-21-79
4K MEMORY
PR §IZE | CODE IDENT NO.|DRAWING NO. T=REV
NEXT ASSY USED ON 4 D 10144—-5 J_k
YT APPLICATION DO NOT SCALE DRAWING scate 2 /1 | Jsneer 1 of 4
| [ 3 2 | 1




8 7 6 5 v 4 3 I 2 | - 1

ul REVISIONS -
RESET (22— 5 al 212 ZONE[LTR DESCRIFTION DATE | APPROVED
D 1Q
220 2q
— 1L} 74Ls 0
"_é: 174 I ’
’ | | Jo i n=E-E Mos
0 _ ‘ .
40 22 5 il =4 TR i2 s =0
DATA § [—>< b 13 | 741735 -y Uil
DATA | (<2 U 12 & LA 4 1 +5 —¢ 4 Yl
68797 13[74173 | 5| 1 4{ U0 | — |
DATA 2[< 22 | al " R 7 L 3 I = 2 . 57?)%5 s INTRQI-
12 &<
S L IF maN o T o2 s
1 ~ 7] | | == ¢ ! | 13474
ué |
44 2— .3 Y2 ! 13 | |
oATaa [ > s 4 . hd 17 | 13 R 1 | ) 13
DATAS T >"1 b2 uis 1 ! ] _
46 : 6187717 14 3 L 12{74173]5 S ER 12 "
DATA6 (> 0 o Py T 5 2 DATA p
paTA 7 >4 B 4 H~N 5] !+s 8197
U9 : : L 5 14 13
I ' L 173 s SER , ' | INTCL2 DATA1
Fo L | S
e TR . E |
apora > 2o b ! | = u2) | 7 | | RSTAT=
Lso4 e Rl 1 b Jo i [ 9 10 ! I
74 ! ) 5 4 | ull
133 4 3 g [1S03 P M——+5 < uie i i 8197 ! | 1
ADDR3 o 3.3K 7 3 i | 7 6 | i 27OL35
s04 B4 3 5 4 : | 3 2 : |
U4 ; o o | : §u22 ] |
26 T [ — i
seLp->2e——fo W 5 ” | | 3 2 R
al 5 4
SELI-[:>28 > & 1 12 | | 6197
seL2-[>2 & s | 57! . =
seL3-[>% & 154 Ul L= 2 -
scn.4-[:>§? B o I 12 - uiz
SEL5—|:>32 ° % vz 13| 8797 |14 I {m 9&'?;] L INTCL3-
ey S TR 2 3 RN
SEL7-[C> 5 14 | 19 lio i 417 | L |
p———————=q ot 17 : 1 13174173 |5 3
I:—g—‘, ) el s | il s |=— 192y 4 " , Z | -'D4
2 2 %8 2 < ° 1] : 143 3 | 5 : e +5v
| - £5)
ACDR2 12 a 5 3 D- 13|74173 (5 | 3 i v UZ3_ | | p 9ZD
8797 ¢ o 4 4 ! B 14 EEZ 3 ! 511 . ‘ 98E>
ADDR1 >4 S U 2la 7 3 I , |
10 10 s | T LA 13 4 ] | cr-cs|,  ce-16
ADDR B[ > A e | | 12| 741735 : 3] aruF  Losu
1 1 L= R 6 el 1ov
et uig 17 7 15 | 1
14 3 ' I b | L —~
58 o 13]74173 |4 R 9310/U24 | | 5
WR-L> N o PR 2 5 S | - lﬁ@ | +—
o[> 124502 i3] ! 7 6 I i 99—, [N
©- U3 L..l_l 6 I Tg , 5 4 ‘ | ¢
4 ] 5 7 i3 L= : 3lere7 2 ! : L 100—,
i 10
54 14 I {s%io i > a !
6 | 745 @3 r | | |
=138 [ =7 6 | T 12 | |
2 9 10 | | u2s | :
2 ol 5|8197 4 l | e 5] |
I
p';) 2 2 : i 1" 12 Lo
’—‘—:] 13 14 i I 1318797 |14
1 12 | | U2z
INTCLZ— uis e
, PO 5] ! arv | cobe PART OR NOMENCLATURE l [ Izom:
57 S y7 INTCL2- " ' ue L= REQD| IDENT IDENTIFYING NO. OR DESCRIPTION |
p|3_|:>__.-___n B \o » RSTAT Slere7 '?; PARTS LIST
4 ‘ LESS OTHERWISE SPECIFIED; | CONTRACT NO. f f d f
' ENSIONS ARE IN INCHES,
TOLERANCES ON: DR BY | Tone u ure a a
FRAC- DECIMALS  ANGLES Yy Wabe - |721-77
TIONS XXX CHK BY]
ES ES ES
MATERIAL ‘ APPROVED BY SCHEMATIC, 4 PORT I/0
2. Rl THRU R3 VALUES ARE IN OMMS*5%,'aw. L
FINISH SIZE [CODEIDENT NO.| DWG NO. i
1. J1,J2,J3,8 J4. ALL EVEN NUMBERED PINS ARE GROUND. . ’ D 100396 B
NEXT ASSY USED ON
NOTE: UNLESS OTHERWISE SPECIFIED: APPLICATION 00 NOT SCALE DRAWING | EES
7 6 | 5 A 4 3 2 | 1

}

||OO39—6 |B_| w



i

[10039-5 |A| =

REVISIONS
ZONE] LTR| ) DESCRIFTION | _oate_ | apPrOVED
L |
/<> ' - MICROKITING, R\
4 PORT 1/0 l N
10039 A M8-23
e o
1 ) 1 i2 1 13 f 14 <
g 14 7 78 16; 7 7 8 7 19 Lo 7 2 224 P —— i4 q C
4 Fs 4:-‘?} 4 4 ?;2°4HZ;"—E$’1—°23:;Q‘Z:25§8
[ N e B . | s b VB B o | :ltl%;
; ;;:7 C ; 7 7:( 727"7’(2‘;3 7 =4 ;
: FRZHT NN NENY,
* . = 4 o - 4+
T o= - = S e\ ﬂth
o ° O ‘c\i—-_,_.___.-—\ = — © to
L o —o e = /)
O — — : 5 C
o— ° o P o — ?_ E—;—\‘ 8 ;w I
A A —. = ° §sp gl e,
o = © — —4 P 496§
—— hed Wgn. 7 : q 7 g ca
N o— — S q o 3
e e 0~ rY
My - ° ° ° NI 0 4
0“—"\_/\ o
a—_" o o 0 P u——
C d o] 9
8 : 2 Z 3: Z 4 :L::: 8 : [X: 8 7 : 8 Z - Z Z I
A=k ENZH=~H2HE 1=
P h d 4 9 7
@4’ = R YR P N (9 3 % 3 14l 4 |-87227-3 |CONN, 26 PIN HEADER-AMP J1-4
vl il ’ : R 13011 |cAP._Q5UF CER DISK c6-16
*'—*f";:““’m———_-ﬁ ——— o R 215 CAP. 47UF, 10V TANT Cl-5
; 5@.{ W /f@‘u — . 3 RES. 33K, *5%, % W RL2.3
= ° _
AN a 99 o] | SOCKET I.C_I6 PIN ud
ol | SOCKET IC 8PIN: ' U9' l
8] 8 74173 |1C. . A-BIT D REG. TRI-STATE Sy 5
wal 7415174 HEX D FF Uiz
I 741503 QUAD, 2-IN.NAND O.C, Ut!
5] 1 741574 DUAL-D FF Uio
41 | 741,504 HEX BUFFER us
11 74L.502 QUAD?Z—IN, NOR Uz
212 745138 DECODER/DEMUX uz2,3
L]8 87197 IC. TRISTATE HEX BUFFER RN
ITEM|F00 ] ot IDENTING NO. OF DESCHPTION REF DES
LESS OTHERWISE SPECIFIED [CONTRACT NO. = )
AR M s MICROKIT INC
APPROVALS DATE
T Cheie fraer] ASSEMBLY,
Hl D
4 PORT I/0
JFinsA ["SIZE€ |CODE IDENT NO.] DRAWING NO.
NEXT ASSY USED ON - g D 10039-5 A
APPLICATION . DO NOT_SCALE_DRAWING scae 2 /1 | Jsreer | of 4
7 6 [ 3 l 2 | 1



8 7 3 | 2 1
14 REVISIONS
ZONE| LAL { REV DESCRIPTION ICHECK| DATE APPROVED
D D
—2 + 0uT
—3 + OouT.
=4+ ouT
o |
I >+ SENSE
?SCR] i+
S8 T
] RI7 ACRY _l_O_?_g_wf [—TT_V;_—EE
—J\/\/V—l RI8 v e
—5 — SENSE
=6 — OUT
—=7 — ouT
—8 — 0OuT
c AC —-C
us | . c
0 25A T Il + out
R3
87230 @ AC E ot L
VAC D R2 . 0 (¥ _T12V-1.7A|
@, % F 1A
R30
> O H —i2  COM e
; % —1 .3 CoM
G R3S RY4
% . R37 ;; c1z
g : (R (= T2V=TOA
B J 3R36 R38 B
AAA- ) ! — ——
\ R39 E ouT _E[_
O
(@]
e8]
(@]
] (@)
[pisT cope
NEXT ASSY.| usepon |orawniBY] CAF
A G.R. FUTUREDATA
T oGRS ey B A
MATERIAL xx:x =+ m* s S(}fxgglc‘
2. BRE:K ALL SHARP EDGES POWER SUPPLY
APPROX.
FINISH 3. ALL MACH. SURFACES
‘ o L DIMS oy INCHES S17E | CovE GRAWING NG,
NOTES: UNLESS OTHERWISE SPECIFIED. D IOOBO - 6
373 DIETERICHPOST CLEARPRINT 1030 SCALE l [SHEE\'
7 3

2 | l



8 7 | 6 5 n 4 | 3 | 2 [ 1
ZONE | LAL REV DESCRIPYION [CHECK; DAT(i APPROVED
x
D D
g RED
§, 15 2] 2
p . RED
2 +5 SENSE | 1 | 1
PWR. SWITCH YA NB.
c—{ B TS e e T 3 [] GND 6| 6 [BLX — ||+
— == twm o1 5 Lt 13 GND |8 8| B : : G':Z
: +
S 5 | 5 |-SAN oD | 7|7 B |
: . _ REREL
WHT 2|2 | -RE0 SENSE RET.[5 |5 BLK , |
BLK u |y _ v12 Il WHT MOTHER BOARD
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