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Section 1 

Introduction 

1.0 Introduction 

This manual contains reference material for the AMDS-FD and AMOS-AFD 
Development System Hardware. An equivalent manual "Programming the 
~~OS", ;s available for the System Software. 



Section 2 

System Bus 

2.0 GenRad/futuredata System Bus 

All 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 contro 11 i nes. 

2.1 Address Lines 

The system bus contains 24 address lines. For 8 bit processors, such 
as the 8080, only the lower 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 infonnation about the s.ignals on the ad­
dress and data/buses, and give timing infonnation 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/O 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 (RDI) ind;~ 
cates when the data from the memory or an input device should be enabled 
on the data bus. The write strobe line (WR1) indicates when valid data 
is available on the data bus for the memory or an output device. A ready 
line (ROY), and delay lines (MEM01', MEM02 1

) are provided to synchronize 
the CPU to slower memory. These lines delay the CPU for accessing 1.0 
and!. 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 1; ne (BOOTRQ I) are the ei ght ; nterrupt 
lines (INTRQO' to INTRQ71). The reset causes a master reset of the 
CPU a nd sends out a sys tern res·et s ; gna 1 (RES I) whi ch ; s used to c 1 ea r 
1 ogi c on other modu 1 es. The bootstrap 1 i ne a 1so 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 enab 1 ed. The ei ght ; nterrupt 1; nes are priori ty 
encoded with line 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' line. When the CPU 
suspends execution and relinquishes the address, data, and data control 
1 i nes, the D~1AEW si gna 1 provi des acknowl edgement. 

Two status lines, one for interrupts enabled (INTE) and one for halt 
(HLTI) are provided. These lines are used for the operator status 
displays. 

2.5 Bus Signal Description 

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

ADDRO-ADDR23 

DATAO-DATA15 

BOOTSEL ' 

MEM' 

23 Bit Address Bus. 
ADDRO is the low order bit. 

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

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/O addresses. 

Bootstrap Select. 
Selects the bootstrap PROM. 

Memory Cycle. 
Address, data, and data control lines are valid 
for a memory cycle during MEMI. 



System Control and Status Lines System Bus 

10 1 

R/W' 

DEN' 

RD' 

WR' 

INTE 

INTRQO'-INTRQ7' 

OMARQ' 

DMAEN' 

OMA0151' 

ROY 

HLT' 

MEMOlI 

Input/Output Cycle. 
Address, data and data control lines are valid 
for an Input/Ouput cycle during 10 1

• 

Read/Not Write. 
Read or input cycle when high. Write or output 
cycl e when low. 

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

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

W ri te En ab 1 e . 
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. 

InterrVpt 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 ;s 
user's responsibility. 

Ready. 
CPU runs without delay when ROY line is high. 

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

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



System Control and Status Lines System Bus 

MEMD2' 

RESRQ' 

BOOTRQ' 

RES' 

elK 

NOTES: 

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

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. 

Sys tern Res et. 
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 ;s 1, 2 or 4 MHz depending on 
processor. 

1. The following lines are tri-state, have resistor pullups, and are 
in the high-impedance state during DMAEN': 

ADDRO-ADDR23 
DATAO-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 



System Control and Status Lines 

3. The following lines are standard TTL 

SELO'-SEL71 
BOOTSEL' 
INTE 
DMAEN' 
HLT' 
RES' 
elK 

System Bus 



Table 2.0 GenRad/futuredata Bus Pin Assignments 

PIN SIGNAL PIN SIGNAL PIN SIGNAL 

1 GND 34 BOOTSEL' 68 DMARQ' 
2 GND 35 MEM' 69 DMAENI 
3 +5v 36 ro' 70 DMADI51' 
4 +5v 37 R/W' 71 WR 
5 +12v 38 Ml' 72 RDY 
6 +12v 39 WAIT(8080 ONLY) 73 r·1EMDl ' (8080 ONLY) 
7 -12v 40 DATAO 74 ~1EMD2' (8080 ONLY) 
8 -12v 41 DATAl 75 
9 HLT' 42 DATA2 76 DBIN (8080 ONLY) 

10 ADORO 43 DATA3 77 SYNC (8080 ONLY) 
11 ADDRI 44 DATA4 78 CRTRQ' 
12 ADDR2 45 DATA5 79 CRTEN' 
13 ADDR3 ) 46 DATA6 80 
14 ADDR4 47 DATA7 81 ADDR16 
15 ADDR5 48 DATA8 82 ADDR17 
16 ADDR6 49 DATA9 83 ADDR18 
17 ADDR7 50 DATAIO 84 ADDR19 
18 ADDR8 51 DATAl 1 85 ADDR20 
19 ADDR9 52 DATA12 86 AODR21 
20 ADDRIO 53 DATA13 87 ADDR22 
21 ADDR11 54 DATA14 88 ADDR23 
22 ADDR12 55 DATA15 89 ME~' HI 
23 ADDR13 56 DEN' 90 
24 ADDR14 57 RD' 91 RESRQ' 
25 ADDR15 58 WR' 92 BOOTRQ' 
26 SELO' 59 INTE 93 RES' 
27 SELl' 60 INTRQO' 94 ClK 
28 SEl2' 61 INTRQ1t 95 
29 SEL3' 62 INTRQ2' 96 HlDA' (8080) , c2 (6800 ONLY) 
30 SEL4' 63 INTRQ3 1 97 +5v 
31 SEl5' 64 INTRQ41 98 +5v 
32 SEl6' 65 INTRQ5' 99 GND 
33 SEL7' 66 INTRQ6' 100 GND 

67 INTRQ7' 



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 ndme­
plate which will indicate which manufacturer produced it. 

The manuals supplied by the manufacturers are reproduced in this section: 
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CAUTION 
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MANUAL 
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MOOELS* 

M3000-140, 240,340 
M 3003-140, 240, 340 
M 4000-140, 240,440 
M4003-140, 240,440 

*INCLUOES 

St:r~n· 

FAEPC-~0169 

Model M4000lM4003 (15" - CRT) 

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

MOTOROLA INO. 
Daf:a Producf:s 
CAROL STREAM, ILLINOIS 60187 2/78 

PART NO. 68P25253A57 

PRINTED IN U.S.A. 

PRICE 52.00 

c' MOTOROLA, INC. 1978 
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SAFETY WARNING 

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

,. SAFETY PROCEDU RES 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 could cause a severe electrical shock. 

3. Extreme care should be used in HANDLING THE 
PICTURE TUBE as rough handling may cause it to 
implode due to atmospheric pressure (14.7 Ibs. per 
sq. in.). Do not nick or scratch glass or subip-ct 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 Manual, 
then avoid prolonged exposure at close range to un­
shielded areas of the cathode ray tube. Possible dan­
ger of personal injury 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 to 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 wit I also protect the chassis 
and its coi'11ponent~ from being damaged by acci­
dental shorts of the c'irtuitry 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 should al­
ways be ADJUSTED to the level recommended by 
the manufacturer. If the voltage is increased above 
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. 

I~ 

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 basrc and fundamental 
electrical safety rules, the following test, which .is fe­
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. 

, ..,..-1000 OHM:VOl T lOR HIGHER, AC VOL TMETER 

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

2 METER READING MUST NOT EXCEED 
7'·, VOL TS AC 

"HOT' LEAD OF METER TO EACH 

EXPOSED PART Of CABINET 
AS WELL AS THE CABINO 

GROUND LEAD OF METER TO ANV EARTH 

mlOUND SUCH AS A COLD WATER PIPE" 

.ate ~ 
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 7Y2 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. 



ELECTR ICAl SPECI FICAT10NS • 

MODE L M3000/M3003 MODEL M4000/M4003 

P'CTURE TUBE: 12" measured diagonally (305 mm;: 7-l 15" measured diagonally (381 mml; 100 
SQ. in. viewing area (477 SQ. em): 1100 de· SQ. in. viewing area (645 SQ. cm); 1100 

flection angle: integral implosion protec· deflection angle; integral implosion pro· 
tion; tection; 
M3000/3003-140: P4 phosphor ~ M4000/4003-140: P4 phosphor ~ 

anti·reflective faceplate anti·reflective faceplate 
M3000,3003-240: P4 phosphor ~ M4000.· 4003-240: P4 phosphor ~ 

anti·reflectlve faceplate anti·reflective faceplate 
M3000, 3003-340: P31 phosphor ~ M4000.'4003-440: P31 phoschor ~ 

anti·reflective faceplate 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 Electronically regulated over AC inputS from 107V to 135V, or 214V to 270V 
POWER SUPPLY: 

INPUT SIGNALS: ' TTL SEPARATE 2.5V to 5.0V P'P, video drive, sync positive at input (in· 
HOR IZONTAL, VERTICAL, 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 lines corners 
(TYPICAL): 

VIDEO RESPONSE Within -3 dB, 10 Hz to 22 MHz 
(TVP'CAL): 

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 11.0 uSec maximum at 15.72 kHz - M3000/M4000 Models 
RETRACE TIME: 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 ModelS 

ENVIRONMENT: Operating temperature: OOC to 50°C 
Storage temperature: -40°C to +65°C 
Opera ti ngal ti tude: 10,000 feet maximum (3048 meters) 
Designed to complv with applicable DHEW rules on X·Radiation 
Designed to enable listing under UL Specification 478 

TYPICAL 9.12" H, 11.40" W, 8.84" D (232 x 10.94" H, 12.84" W, 10.22" 0 (278 x 
DIMENSIONS: . 290 x 2:!5 mml 326 x 260 mm) 

+ Specifica'tions and descriptions subject to change without notice. 
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GENERAL INFORMATION 

The monitors described herein are fully transistorized (ex­

cept CRT) and applicable for displaying alphanumeric 

characters. The M3000 ' M3003 series monitors use a 12-

inch CRT and the M4000/M4003 series monitors use a 
15-inch CRT. All monitors utilize a non-composite video 

signal 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, 

50/50 Hz. 

Input and output connections for the monitor are made 

through a 10-pin edge or header connector on the verticall 

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 amplification, five 

stages for vertical sync and deflection processing, five stages 

for hori.zontal 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. 58P25253A40 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. 
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COMPONENT REMOVAL 

Removing components from an etched circuit card is facil!­
tated by the fact that the circuitry (copper foill appears 0'" 

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 
controlled 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 sufficientl y heated, the 
solder is drawn away leaving the lead free from the copper 
foil. This method is particularly suitable in removing multi· 
terminal components. 

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

1. 1 he transistor sockets are not "captive", which means 
that the transistor mounting screws also 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. 11 M490487) should be applied evenly 

~.) 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 
mel ,,' 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 installation. 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 
Mis'adjustment of the low voltage regulator, or 
the horizontal oscillator may result in damage 
to the horizontal output transistor or pulse 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 volts (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 Jigital voltmeter or equivalent pre­
cision voltmeter to the emitter of the regulator output 
transistor, 0150 (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 volts. 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 

Adjust the core of HOR. SET coil L50 until the horizontal 
blanking lines are vertical, or the CRT display is stable 
(syncedl. 

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 (V 1) 
andlor DYNAMIC FOCUS coil (1;.52) is replaced in the 
field. 

PROCEDUR E NO.1 

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 voltage is present~ 

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

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

NOTE 
Be sure that the one cycle appearing on the 
osci 1I0scope is not a harmonic of the horizontal 
rate sinewave; This may occur if the DYNAM­
IC FOCUS coil, L52, is misadiusted to the 
extent that L52 will produce the second har­
monic. The coil must be adjoJsted 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 
should 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 0 volt reference and the negative peak of the 
sinewave. 

5. Observe the edges of the CRT display and adjust the 
FOCUS control, R70, for optimum focus; then record the 
DC voltage (represented as amplitude "8" in Figure 1) be­
tween the DC 0 volt reference and the positive peak of the 
sinewave. 

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

7. While observing the sinewave, adjust the DYNAMIC 
FOCUS coil, L52, until amplitude "c" (see Figure 1) eauals 
the difference voltage value determined in :;tep 6. 

8. While observing the oscilloscope, 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. 

5 



Amplitude "A" - Represents adjusting FOCUS control, 
R70, for best CRT center FOCUS. 

Amplitude "S" - Represents adjusting FOCUS control, 
R70, for best CRT edge FOCUS. 

Amplitude "C" - Represents adjusting DYNAMIC FOCUS 
coil, L52, for final P·Psetting that is equal to drfference be· 
tween amplitude "A" and "B". 

NOTE: After amplitude "c" is adjusted, amplitude "A" 
must be reset to the original voltage value that provided 
best CRT center FOCUS. 
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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 I ine input variations of ± 12.5%. Depend· 
ing on how connector S2 is wired, operation from 115 or 

6 

230 volts, 50/60 Hz is possible. Integrated circuit IC'50 is 
the reference amplifier, transistor 0152 is a regulator 
buffer, transistor 0151 is the regulated output driver I and 
0150 is the seri es pass trans istor . 

The output voltage, +70V, appears at the emitter of 0150. 
Th is voltage is divided between R 157, R 158 and R 159. 
The voltage appearing on the arm of potentiometer R 158 
(70V ADJ. control) is the reference input to the non· 
inverting input of reference amplifier IC150. 
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Figure 2. POMr Supply Circuit 

A temperature compensated zener diode, 0154, establishes 
a fixed reference voltage at the inverting input to IC150. 
Resistor R156 provides a bias current for 0154, which 
establishes its operating point. Capacitor C153 is a high fre­
quency filter. Operating voltage for IC150 is derived from 
a voltage divider consisting of R 152 and R 153. Compo­
nents R155 and C151 set the voltage gain of 0152. 

An increase in output voltage will result in an increase of 
, voltage at the base of 0152 via the non-inverting input of 

IC150. The change in base voltage will turn 0152 on 
harder, reducing its collector Voltage. This reduces the 
forward bias to 0151, which results in les:; emitter current 
for 0150. With 0150 conducting less, the output voltage 
will be lowered. 

S6 P6 ~'04 LlOO 
+70VIN --<4~-'--'----'--~~~~~~ 

VIDEO AMPLJ FIER 
(Refer to Figure 3.) 

The linear video amplifier consists of two stages, 0100 and 
0101, which are connected in a cascede configuration. 
This common emitter-common base arrangement greatly re­
duces the effect of Miller capacity (when compared to a 
conventional single transistor video amplifier/output stage). 

A TTL compatible non-composite video signal, approxi­
mately 4.0 volts poP, is DC coupled to the base of 0100 via 
R 1 00. Resistor R 112 provides proper termination for the 
high frequency input video signal. Capacitor C100 provides 
high frequency compensation to maintain a flat response 
when 0100 and 0101 conduct. 
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During no-signal conditions. 0100 is off. Transistor 0101. 
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 0100, it conducts. which 
causes forward biased 0101 to conduct. The resultant out· 
put is developed across R104 at the collector of 0101; then 
DC coupled to the cathode of V 1 (CRT) via peaking coil 
L 1 00 and R 113. Resistor R 113 isolates 0101 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 0101. Peaking coil L 100 boosts the 
high frequencies of the video signal. Capacitor C103 pro· 
vides additional filtering of the +70V, while C102 is a high 
frequency AC bypass capacitor. 

HORIZONTAL SYNC AMPLIFIER 
(Refer to Figure 4.) 

The horizontal sync amplifier consists of one stage, 050, 
which operates as a switch. During a no-signal condition, 
050 is off. When a positive-going horizontal sync signal, 
approximately 4.0 volts pep, is applied (DC coupled) to the 
base of 050, it goes into saturation. The amplified output 
is developed across load resist(H 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 S.) 

The phase detector consists of two diodes (050 and 051) 
in a keyed clamp circuit. Two inputs are required to gener­
ate the required output, one from the horizontal sync 
amplifier, 050, and one from the horizontal output circuit, 
054. 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 (054) collector pulse is integrated 
into a sawtooth by R56 and C69. During horizontal sync 
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Figure 4. Horizontal Sync Amplifier Circuit 

time, diodes 050 and 051 conduct, which shorts C69 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 AI, 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 Jagging 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 
Cl. 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 C69, which is 
the required polarity to slow the horizontal oscillator 
(waveform Ol. Components R5S, CS2, ASS 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 centeri n9 of the picture on the raster. 

HORIZONTAL OSCILLATOR 
(Refer to Figure 5.1 

The horizontal oscillator consists of 051, which is em­
ployed as a modified type of Hartley oscillator. The 
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Figure 5. Phase Detector and Horizontal Oscillator Circuits 
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operating frequency of this oscillator is sensitive to its base 
input.Joltage. This permits control by the output of the 
phase detector. Resistor R57 provides DC bias to turn on 
051 and start the oscillator. The free-running horizontal 
frequency is adjusted with the HOR 12. SET coil, L50, 
which along with C54 are the frequency determining com­
ponents. Capacitor CS5 and resistor R60 are feedback 
components for the oscillator circuit. 

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

Transistor 052 is a buffer stage between the horizontal 
oscillator and horizontal driver. It provides isolation for 
the horizontal oscillator as well as a low impedance drive 
for the horizontal driver. Components R62 and CS6 form a 
time constant that shapes the oacillator output to the re­
quired duty cycle, approximately 50%, to drive the hori­
zontal output circuitry. The horizontal driver stage, 053, 
operates as a switch to drive the horizontal output transis­
tor (054) through T50. Because of the low impedance 

drive and fast switching times furnished by OS2, very little 
power is dissipated in 053. Compooents R66 and C57 pro­
vide damping to suppr~ss ringing in the primary of T50 
when 053 goes into cutoff. (Reference Figure 8 - Resistor 
R68 provides current limiting for 053 while C58 is an AC 
bypass capacitor.) 

HORIZONTAL OUTPUT 
( Refer to Figure 7.) 

The secondary of TSO provides the required low drive im­
pedance for 054. Components R67 and C59 form a time 
constant for fast turn-off of the base of 054. Once during 
each horizontal period, 054 operates as a switch that con­
nects the supply voltage across the parallel combination of 
the horizontal deflection yoke and the primary of the high 
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Figure 6. Horizontal Pulse 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 horizontal retrace pulse charges C62 
through D54 to provide operating voltage for G2 of the 
CRT. Momentary transients at the collector of 054, should 
they occur, are limited to the voltage on C62 since D54 
will conduct if the collector voltage exceeds this value. 

The damper diode, D53, conducts during the period be­
tween retrace and turn on of 054. Capacitor C65 is the 
retrace tuning capacitor, while C61 blocks DC from the 

"EO 

T~1 

HV 
TRANS. 

• SEe SCHEMATIC 

TABLE FOR VALUES 
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deflection yoke. Coil LS1 is a magnetically biased linearity 
coil that shapes the deflection current for optimum trace 

linearity. ,Coil L53 is a series horiz. width control. Com~ 

ponen,tS R72and C70, C64 and R75 are damping network 
components for the horizontal linearity '(L51) and width 
(L53l controls. Capacitor C71 couples horizontal sync 
pulses from pin 7 of TS1 to diode clamp 055, which main­
tains the -70V reference voltage. 

DYNAMIC FOCUS 
(Refer to Figure S.) 

Due to the geometry of a CRT, the electron beam travels a 
greater distance when deflected 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 sening 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 component focus voltage is developed by a series 
resonant circuit consisting of L52 and C63. This voltage 
is an 80V pop horizontal rate pulse coupled from a tap on 

the horizontal output transformer, T51, via C67. The nor­
mal 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 pop is developed 
across C63. This mixed AC and DC voltage results in a 
waveform of proper phase and amplitude, which is coupled 
through isolati ng resistor R 1 08 to the CRT focus anode. 
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2 MEG 2'-oI .... ,....--.... --...,~r---.. TO CRT FOCUS 
FOCUS C63 47K ANODE (G4), PIN 4 

-70V 
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Figure 8. Simplified Dynamic Focus Circuit Diagram 

VERTICAL SYNC AMPLIFIER 
(Refer to Figure 9.) 

The vertical sync amplifier consists of one stage, 01, which 
operates as a switch. During no-signal conditions, 01 is off. 
When a positive-going vertical sync signal, approximately 
4.0 volts p.p, is applied (direct coupled) to the base, 01 
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 01) 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, RS, R6, and R7, removes high fre­
Quency noise from the vertical sync pulses. Capacitor C3 
performs the actual integrating, while resistors RS-R7 pro­
vide biasing for IC1. Capacitors C1 and C2 provide a 
bypass function. 
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+ 5 V-------~ 
IN 91 4 10K~ ~ 7 6 ADD R4 ---1- 270 e 14 IC\ 

_ 5IZZ~JU>'_~9(1 ADDR5 ~ 'V A/D4 

+1; lC"14 U30 ADDR5 ~ 15£'1 

e--_--'2~ 4024 

R6 
910D-

7 ~ 110 
. .1 AS A9 All All 13 74145 .5 6 30 

II eLK IN - S085A ADOR 15 --~I 6 7:'51" 31 SEL4-

A/D7 A/D5 f112 7 8"Y 3Z SE L 5-

J3 
3 eLK OUT 

A/D6 A/04 9 9"Y 33 SEL 6-
'1/>1 SEL 7-

(I ;:,'-!/ A/D5 

RI T33UF 9 10 LSI23 12 ADDR7 -----.L 16 iv\10 
~x 

2 

2 6 
LSI61 

10K 8 ZZ -::.... ~ A8~ 'V A/06 

... __ ---1 U24 LSI4 II A9 ~ 17 fv',9 

=- SIP4 
- ~3 

+ 5V 
~:---..,..)"~'Vtf-- .l./D 7 

!2 ~8 

5 

7 19 1 A AI 28 B 9 25 
13 14 e 

UZO $2 ~ I X I 27 7 l6.. 

~
4 4 3 B 4 OR BMHZ 3"3 AI4r

Z
"-'--G---i---+--+---I--+--+--4---+----...!...l 2.4 

(i2 15 • '--___ .0 RST OUT ~~ RST OUT AI3 4 ~ Is 23 

DtoI' .f:tQ- ~>--+-_____ -+-__ ---. LJ 25 3 ~ ~ 6b" 1. 1 LS04 37 elK OUT AI2 2 a 

~
. ~ ~ 10 ~r--16~IOo----t--~-r---------,-----------~~~t-------------------u-~-o----+-~-V----J-4--~3~5 R-E-S-E-T-IN All 24 13 LS373 ~1~2 _____ ~2~1~ 

L--____ -, 92 
9S'STRQ-' 

+5V 

_ 91 ~ 9. LS08 8,....£ UIO g UIO ~..R, ~ ~ '~c.. .J ~m=t AIOr2="3~+--I--------l___-+--+_-+__---.!..::14:!..1 .... 115"'--___ --->=2""0-1 
RSTR{;. _ 3"4 +5V RD 8 9 SIDI9 5 SID A9 22 17 ~16>L------!.1~9-1 

t2~3L5746 II LS74 IILS748 ALE;T3 2~5~3 2~5 ~ LSO I~: SOD2 
4

500 A8F2~1~_-----T---j-T-t--...!:IB~.,.,.,..---,~1~9~--JJla:L{ 
51 _":0 _::.) r--= > n:=-'-'~b --"> ~ ---=- l.Ul p<.;~ . 2 LS08 e-=:-- U 16 ~ __ !.1;12=-1 U 16 ~ - _R Ri5 A LE 1-::1"'3=0'---__________ -I __ -+ __ -+-----1~-~-... 11l ~.·1;----DMA E N 

r' Ui5 To ~ 13 U20 J"3 A ID7 19 .3 Til 11· 2 17 
+5V 5 6 3 LS74 6 U9 LS74 LS74 -~ .. ALE--+-I-~ ~+-~~b - ~ .j2.. ~> ~ EWR-3 A/D6

18 
4 5 16 

LS04 T ---=srL11 1 ~ 31 WR A/DS 17 7 U I 6 15 

I ,-t-----tl----+--t~----+---l--1I-....jr--~--' 1..::_r-t-H------------------=322..j5 READY A/D4 16 B 9 14 
2 LS08 3 1 1 A/D3rl-=-5----------------+------!13~ 1-!-1=-2 ___ ~13~ 

Ql2 33 5 I A I D 2 r-14~ ___ ____'_ _____ .. ___ __i._------I----'11.::!.I4 L 5 3 73 J-!-1.::::.5 ___ !ii12'-l" 

38 L--.. _____ -+-+ ___ -==-_-+-____ ._f--___ .. __ ._~- .... -.. -·---+---+--~9 ~ ~ 12 1 Tzo 50 A/DI 13 17 16 II 

M 1- <i.,,"--'.J------------------------------Hf----, ~ HLT- 5'01 (L5 
321

13 - 1 A/D(/) r-1=-2-,.----,:;---Tt----t----+----'-1~8L __ yI9~--~104 
<=r- ,--- ~ 10 II 13_+ 5V .cpJ4 SIP5'~ I J3 1 

DEN- 1::>0 .3 2 D--11--.----+--a~ ERD- 1 3"3-4- U26 rrp IK PULL:-UP .......,.'--_____ ~ p=-_______________ .,-.-~-t__+-----I--+-.--:8::a( LSOB 19
h 

6 /I lSO 8 IZ 9 --p, 6 II A/D I A/D 
2 

A ID3 2 3 
WR _ 1""'5~8 _ __:.;~~----=5~ uS 4 ~ '"' ·--YO:'::=+----f--+---<lli..--+-TIRAP 5 7Z TRAP I UI2 4{3- 40 

-0..1 LS325 SIPS - lSI4 I. -

RD-a~5~7------~7~W97F6_--------------~~~~----~I~------~W ~R~~~~l5 ~0 ~ ~3 4 US 
R/W- ~37 /Q\IO 9 10 II 13 +5V U 22 ¥J3 2 U26 LSI4 A/OI '1 l 4 5 

'<.:JI p-_____ --:=,.,--_______ :.:...cy LSO b 51[37 --, B 12 8 --J .. 3-----+-~..::t...[ 
I 3"4 ;T4 12 .J3 R5T6.S- 9 7Z RST6.5 ij 5-C7LS086 7 
I t~AEN _~ qJl p-'-'=----t-t-----++----------+--------+---........ --1----*"----+-- 101M U26 LSI4 15 

MIN - MOUT_U9 I J3 '29' - I~ II .!l.§ 12 - 3 LS32 2 1 50~ ~ INTR4;-~ G4~ 9 ZZ 129 _RS_TS.S A/02--::.J~ ... 3:-----+-l~--'9~r--...B 

r.::t SIP 4 
:~~ ..0..4 II 12 
~----XY~~--~~~ 

34 "",7 15 8097 
BOOT5E-'-~~----~XY---~~~+------------~-----~ 

RES-

8216 

10"", 42 

6 7~ 41 

10 

AOOR IS 

AOOR 14 

ADDR 13 
AODRI2 

ADDR II 

ADDR 10 

AODR 9 
ADDR 8 

ADDR 7 

AODR 6 
AODR 5 
AODR 4 

AODR ~ 

AOOR 2 
ADDR I 
ADDR 0 

DATA i:! 

DATA I 

DATA 2 
13 8097 14 ~ J-"-._+-+--+----+---+----4I INTR6 66 U24 514 101M INTR iI7l 10ILSO{;\~I---=9'-l 

-'--'-. _________ ~6'd~ U23 I SIP3- 134 II 10 ¥ ~ 14 

B ::::S:"_-__ --_-_-_-_-_-_-_-_-...:.-_-_-:_4~-.--L-U--,,: r2'-7 ___ U_I_O_~_49o_3---------U-2-3~1 8~lS32 c::~O~~~~+5=-\rlhL;;).:::.V~ INTA- ~ c 13~O'2 ~:~~3.i(: l~~~ 6 1:~ LSOB " 12 I~ Y..,.,,5 ..... 13 __ 6w.4~4:3DEM 
DATA I S _ I-IO-'----BOOTEN- '--=---~ ~ Q2 103 RD I ~ ,--------++------+---------... U 22 U25 L+5 SIP 3 Ct>\ LS04 25 UI3 Do-------,-.l6~~oI5 51PZ 

DATA 2 __________ --!.1.=.j2 LS 175 II '5" IY U23 LS3 Z I 2 '-'3"'--_3"'1>'-"~-4:r.;4~ 
p.l..L-=> '''<TE 1. ,- \D" 

DATA 3 13--r- 14 +5V R4 30~PF I U20 UINT ~ 9 ~I .---A/D4 ;;[3 2ILS08'-"3"----~4C-.l 

DATA 3 

DATA 4 

U25 10K -~-l 8 II E)31 ~;- U6 
9 ~ J~ C 3 U22 I 2 I 10 LSOO 1 9 L--/ 5-

A DDR I _____ lQ..!L 52 .. " 0,,/' \....p-"'8 _______ ---4 1- ... .I. 4 ADD R2 15 10 '-------+-------~3aLS 3 Z 2 14 I ~ AID 5-~:___-_+--' ....... .2..j 

ADDR4 12 PRIVIO- 2 p..::.-~i---J LS04_ .-"'-c 5 .--0--;£(0.1060 ..... 9 2 ~~ ¥~ 5JLS08j
6 

7 
13 --=- U30 t-- -b . L--/ II 8216 

I I LS 12.3 4 u 3 I NT R ¢ - 60 ~ - 4 !:!.J .!:LL1 A 10 5 --...,.-:j.3:;---+----4.J.:=9~-----~9-1 

6 8-= 45 

10 9.G\ 4 

DATA 5 

DATA6 

ADDR0 I ~"3 i ~SO r : lS08 . INTR 1- 61 ::;; 3 ~ ~ 105
8 

14 
ADOR ;;---23--JTL52 '5 : V-=-3 I 62 :4 2 74148 8097 7 A/D7 1 J. 12~ 

5£L..7-----':::"'O-- RFSHEt~- I INTR2- ~ 131 LSOS\/-,Ic:...
I
_-..:-:

12
=..j ~~DATA7 

WR- <;5 13 BOOT _. SIP4 I I NT R 3- 63 '7::
2
. I 7 4 L--__ .J 

RDY 1~/7_2 ___________ -=2~tO, __ .;-J - , 
~ '01 i U21 I I NT R 5- 65 M 12 

.. 3 67 ~8 10 
_12\1~7.8 R6 _ SV ~,6 +12V 349790 LS00 2 INTR7- (Xi·7 

• L..> T +12 V L:>-1IIf-------*- [5-' ---1.>---O----t~ + SV i-'=-------------.J -130.VzwT_ + T +5V I 3.3KPULL-UP+
SV 

YII Yl3 

6 6 

I QTYT CODE I 
IREQDI IDENT 

PART OR 
IDENTIFYING NO, 

UNLESS OTHERWISE SPECIFIED: CONTRACT NO. 
DIMENSIONS ARE IN INCHES. 

NOMENCLATURE 
OR DESCRIPTION 

PARTS LIST 

I 

FUTUREDATA 

ZONE 

o 

c 

B 

C4l- ~~eR2 '.:5 (6 + 4.7UF .05UF • J 
~;~~o 4.71~FVT+ IIN523IST-05UF Ik05~F J.6~UF THRU~I~I ICI4THRUC24 

TOLERANCES ON: 
FRAC- DECIMALS ANGLES hD~R~BY~~I---:-:_:_:_--f_I--r----------------------......,I A 

+sv ---+-~--~~:~r----uz-9r5~-------------------r~~~~~~~~~~~~~~~~~~-tt:~IOmN~s~±~.x-±~.~ __ =±~----±--_t-C-HK--~-,~-J!~~\~O~L)N~~~jN~_7-_~_:-7JB 
A 

l ~~ MATERIAL APPROVED BY 

II L5107 T 
_.r- 10 FINISH 1 SIZEICODE IDENT N0I DWG NO 

o 10147-6 

SCHEMATIC. BOS5A 
3.J3-ALL EVEN PltlS ARE GROUND; J4-2 THRU IB ~RE GROUND 
2.:'~L RE.SISTOR ·JAL~::S ;.f,E III OHMS ± 5% Ij4W.. . 

I. I~ 3085 15 USED.A"r..,c:t1·'WILL5E GENERATED LGII'lL IIHERRUPT ACKNOWLEDGE 
SI!~eE DATA BUS ST~TUS IS SA!·1E AS OP CO,)E FETCH. ' NEXT ASSY USED ON 

o 
II :) T E 5: u N L E S5 C T f-< E R WI S:: S P E C I FIE D . APPLICATION DO NOT SCALE DRAWING OF 

7 6 5 t 4 3 2 1 



8 I 

D 

-

c 

B 

-

A 

cIET~R'C"·"O:5T CI..~"''''''''''T 10.<>-'0 

8 I 

I I 

laaaaaaaccccacaaacccal 
aaaaaaaaaaaaaaccaaaal 

;00 w~ 'ffi~ . J3 •• =. 
o eta 4 0 0 

o 0 

r 
~O o laaaaccccccl- 00 

o SI P 5 c~ o 

o 

.. · o~ :mr 0 frl 
: 00 ~ 0 ~ 0 Wo 

o 0 
o o 

m; 
~ 0 (5 00 

o 

00000 
o 

o 
o 
o 
o 

o o 
o 0 

o 
o 

.~ tUllO 0 
o 0 2708 0 0 

o 0 mr · o 0 
8 

~ 0 9 0 SOL 

~ 0 7 0 5 0 0 
80 8 7 

00 
o 

o 
i- . -- -

o 0 

0 0 
o 

o 

7 I 

o 

o 

6 

~ 
o 

o 
00 

o 
o 

I 

o 4 0 
00 0 

o 

o 0 00 

o 
Ie D a lJ a a a a a 01- 0 

SI P i. 
o 0 0 0 

, 

o 

10147-4 

5 4 

o o 

NEXT ~SY USED ON 

APPLICATION 

I 

I 1 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

40 1 8722.7-5 CONN ECTOR -10 PI I'J-JUMPHD~AMP 
39 1 1-87227-0 CONNECTOR-30 PIN (AMP) J4 
~3~84-1~~-+~2~-~8~7~2~2~7_-~0~~C~O~N~N~E~C~T~O~R~-_4~O~P~IN ______ ~~~M~~+-_~_3=-__ 4D 
37 1 CRYSTAL, If> MHZ XTAL1 

36 1 4310R-iOI-I03 RES NETWK J 10K (BOU~t-j5) SIP5 

35 2 4~IOR-IOl-332 RES NETWK ,3.3k 51P3,4 

34 1 4310R-IOI-I02 RE5 NETWK ,I K 51P2 
33 1 43l0R-IOI-f>81 RES NETWK, b80Sl (BOURNS) 51P1 

R8 

31 1 RE5,<~IOSl./5%,1/4W R6 

30 1 RES, 200n./5'7,1/4W R5 
-

2B 1 11'J52.31B DIODE, ~ENER CR2 

27 1 IN914 • DIODE./SI~NAL CRI 

'2.6 1 • CAP., IO~.r,2SV TA"-lT Cb 

25 13 CAP.,.05~ CER DISK C5,7,14-24 

24 7 CAR, 4.7"t1{1,IOV TAN, C4,8-13 c 
23 1 CAR) 30 ~ CER DISK C3 

2.2 1 CAR, .OOl,,(,{.(' CER DiSK C2 

20 1 74L512.3 I.C.,MON05TABLE VIBRATOR U30 

19 1 74LSI07 .~ DUAL J-k FF U2.9 

1B 1 745161 S,(NCHRO 4-BIT CNTR U2B 

17 1 4042 CRYSTAL 05C. U27 

1t> 1 74L520 DUAL 4-IN NA.ND U2S 

15 2. 74L~14 SCHMITT HEX INV U24,2b 

14 2 74L532. QUAD 2- IN ~OR U22/2.~ 

13 1 74L500 QUAD 2.-IN !\lAND U2.1 

12. 1 74L504 HEX BUFFER U20 

11 1 74L5175 QUAD-D FJ= UI9 B 
r--r--r---+------------+-r--------------------------~--------~ 

10 1 80B5A. C.P.U. UI8 

9 1 2708 PROM Ull ~ 

8 3 74 LS74 DUAL~D FF UIO,16,17 
r--r~----r-----------~-r--------------------------_4--~~~~~ 

7 4 74L508 QUAD 2-IN AND U<3J I2,13.1S I 

to 2 8097 TRI-STATE HEX BUFFER UB, 14 ~ 
r-~_+---+----------_r~------------~~~------~~~.~~~ 

r5~-1-+---+-7-4-L-S-I-4-8----~--8--T-O--3~P~.R-\O--R-\T-Y--E-N-C_0 __ D_E_R-4_U __ 7 ____ ~O 
4 2 8216 BI-D1RECTIONALBlJSDRVR U5 J 6 

3 1 74145 BCD TO DEC. DECODE/DR. U4 
2. 1 74L52.60 , DUAL 5-11'J NOR 

1 2. 74LS373 
ITEM QTY CODE 
NO. REQD IDENT 

PART OR 
IDENTIFYING NO. 

UNLESS OTHERWISE SPECIFIED: CONTRACT NO. 

I.C/OCTAL LATCH, TRI-STATE OOT U1 1 2 
NOMENCLATURE 
OR DESCRIPTION 

PARTS LIST 

DIMENSIONS ARE IN INCHES. \"\ F U T U R E DA T A 
TOLERANCES ON: .... 

FRAC DECIMALS ANGLES hD;R;B;Y~ II"'~.:J~. ~~~i~o_.jJ II~oj~ut.l~----------------_i A 
TIONS J( .XX :xx:I. ± CHK BYI .~ 1 
± ± ± ± AP'ROVED BY A5SE M BL Y, 
MATERIAL i B 0 (35 A (c p U) 

FINISH S~]CODEIDENTNO·I DWG
1014 

7 _ 5 j AV 

DO Nor SCALE DRAWING SCALE 2.. /1 1 I SHEET 1 OF 1 

3 2 I 1 



o 

c 

B 

A 

8 

A/D0 

A/DI 

A/D2 
A/D3· 

7 6 5 
U23 UIS 2 JA 

J"I ~ r- -6-8 n- -, ...--________ -'-11 LS02 3 =- 13 ALE ~ Zr-- 3 16;-680.;1 .=-:- 'II: IG ~...---~ J"::t 
1I1---·a4~ ~~~~1-'\fV\r~1--I24 UA/D~ UALE ~ Ie.: :-:> 5 US A UI4 '" 
~ .3 U21 6 151 12 ~ UA/OI UIO!Q 14 I--.:...;J=--, .-A,JI\I\,----:"I'-~-=a [)'<t:L-~------""'--'-129 IO/M 

T? I I 
r-- 9" 10 141 13 I--- - I-- 141 13 7 ~ 
15 I I 28 UA/02 URO 18 \--"':""":"':"""1 -JVI\I\,--I::::"""-....:...q 8097 1-'.-

4 3 2 

58 
WR-' 

ADDR0 ~ 
10 LS32 ~8 __ -. 

A/D4 

A/D5 

A/D6 

A/D7 

~ ~ 8216 13 131 14 I-- UWR 20 4 I 113 9 .J.Q ~U2S 4 J4 
I-- 'M :: ~ UA/03 I----:....,......L-_""'_N\,_-J.....;.::c----=:;a I .- 6 LS3 2 [)5.:..--_---l I E R D- I U 100 UT 

'£~I,~1~1~5--~.~I----~I----------~--------------------~ U2 J3 
.. ~ ,.,,----.;.' --~------+-------'-__nr;r___, ~U16 12 p9,....+--~l~~ EWR- ~ 2 21 
[.1 ~ ·IS 1 I ~ 1 II 8 r. I ADDRII ~ ____________ -. f--,lL-2 ~ J4 [).5=-.-_-< LSOO 13 LS32 klO II 

251----2=-1 U22 p:3~__...:1:.::2:....1___'\1/V'v--,1=5-_j32 UA/04 RDEt.1 9 1----4-'-i LS02 [6 o-l---4I~-------t--u. LS08 13 

~ AODRI ~~ 

[
12 II 

ADDR2 4 

-- ~ - 6 II! 16 f-- ~--------=-----+------'"T"!I"C:-----l J3 
23 I 1 34 UA/05 JI R2 3~p.1:""""+--I27 INTA-
21 L 10 10. 17 '36 UA/D6 UINTA 221---"'61\18\rn---------...-~LS32 [2 
r-- ~ 8216 13 9: : 8 I-- 0"4 U25 13 D-IIT~"-------+--' 
19 38 UA/D7 II ~!.....----"""U-=-8----J J I 
'-- l! L ___ .J ~ UINT- 17 1---------~LS32 12 2;:- I 

U 6 0='------=<:..::. 1-'---+--120 U IN T R 

UI6 9 

~t-=IO---' 

~ 

ADDR3 [ 

ADDR 8 'I 

ADDR9 

ADDR 10 

DATA 
14 

9 3 LSI57 4 I 
1-'----1------1 

6 7 2 

10 9 3 
~ r '1'1- 1 E U7 

4 -'1" 16, -6oU- I 1-.6 I L514 8 
ADDR 8 ___ J.:I:LIr-- I.;:) 40 UADDR B '0 t-:----------------I--t I URST 5.5 

U4 I :4 I-- I NTR6- .--__ 3"'V1 LS38 2 
AODR9 ___ .:....:12=-1 - 1\ 13: I liB UAOOR9 U8 J2 

~-+_ _ _+-----------9-<l U 12 

ADDR 12 __ ---'-10-<J~60-6~-------.:..;1 UI 3 It l-=t_ rt< : 
L-______________ 1~3 1-'1;2c--~----4~ 

ADDRIO ___ ~I0=-t 9 III 16 ~ UADORIO 72" U7 p:=.9-+-__ 4"'-(,,,,x. ~3~---_""""' __ -+--i12 URDY 

12: l5 -- RDY t---..2.""""""'\. LS38[v.:....:IO'+-_~LS::.;I'__'4'___ _____ 6~~. 5 ADDR II 6 .-7 __ -'-1 ~.A,.".....--;-I--j34 UAOOR II 

l=..:7 2 LSOO h=-__ -.I Ih r It A DO. 4 ~ : r!.ll A..L.U-3....!.I......,p~'---=------::-I 93410 

ADDR 5 

1 

10 

4- 5V 

R5 
II< 4 

8097
5 141 13 32 .~I U7 12 10 L514 

ADDR 12 -----'-I I I __ UAOOR 12 RSTRQ- II LS:3 8 
ADDR 13 ___ -=2=-t 3 15: 12 30 UADOR 13 r:13~--=:94 U 9 t-12 ........ - +5 

rI I : '-- 3 I U8;],"2 

ADDR 10 - 3 UI2 I II 9 14 II 
~ ADOR 5 1----. 

ADDR 8 - __ ..-o..2..ruILS260' 5 I 12 15 

~ 91 :8 J"2 LS08 12 LS74 II 8 - 9 rj() URESET IN 
AODR 14 ___ ~14"-4' ~13 ~a: UADDR 14 510",T c:r-----~_<.. D-"-----I 10: 17 UI8 r.:J..~ LSI4 93 
ADORI5 12~" L ___ .J 26 UADDRI5 .l..!H ~ 1'3_ RE5-

~ I U24 1 U 15 J2 lL.-.. ____ ....:::9~ 10 10 U24 »-17 
31 1----'-1 r l . .- ~:;;:;;;;:;:;:;~_-:::-"8c <--LLS_O/2 ~=+-----'=9'Q -I LSO 8 x.~r=8 __ ~5-; -
I-- 2 LSO 8 r:3,-~ -41'-T-'-"-.l\/V\r---,6~-J 24 U S0 "'UIO 0 U T l,.j 4 LS 32 5 

I I ~ ---- J2 

131 4 U~4 ~ 6Bn I 68 J.L? ~4~-------+------_ __j4 UHOLD 
'- ~ 5ILSO~)~6!.....-~t"1 ... I .......... \f\/\--11;....7-"1~ USI OMARQ- 6 {LS38Is ~ 

S. 

I 1=:7 ADDR 7 14 
ADDR 9 -'" 3 

33 13 AODR 12 
SEL7- >---0 6 LSI57 

ADDR 13 12 

~II 
l....-_..:::3<1::(L532 r; 13 

p='----'-"'Q LS02 I 

ADDRI4 ~ 
ADORI5~ 

L......_--J 

7 

R4 
IK 

+5V 

- J4 ~- UI8 ~ 3'2 
J4 lI:>no I I J 7 1---4------If--Ip5:; -- '-- 9 UI7 75 
01--+---.,;::9'-\ ~ =1 HLDA ~6 R3 ,- 8 12· D 0s 

8 91 18 r-- 4 LSO 8 ~-"""--J\,N'r-----i~ U H LOA 10 LSD 8 ~-+---------~:..q \I STB ---------1 TROBE 
10 LS86 8 USOD 68D. .. .....+-------------1 J"4 13 LS32 

J'3 I 1 f--- UI6 J3 ~ MO 5 

sao 

=12 U24 I I '- ¥4-5 
RST OUT 3 I--~-=t II 121 15 r- 5 LSOOIj.::4~-+---------------i39 3 

1'31LS08 )~--=:L-'VII'''''~ 1-""16 URST OUT J I I U26 U26 U26 U26 t.11 1-~--:-:U-::-2-::-6---' 
r'-----" -- -..l ~ I 2 3 4 ~~y:6:...-..... _9{] >8"--_..-_41 10 L-___________ UXI 2 b------~~-----------------------_+_+----_4 ~~r_~~ 

J4 U20 12 f--- 80 2 ~ 70 L514 LSI4 LSI4 LSI4 LSI4 II ~~--1f----t---; 10 U5ID R FS E 5 
510 19 \---:...:.a 1..586 13 f--- H N - ">----+----1-4-=-1 U 9 ~---------___i DMADIS-

- I-- 78 L574 
~ ~ 1-4,:..----1r---r---112 UTRAP CRTRQ- '>-__ -+ __ --I1--'~3-P 

TRAP- 5 ~-....:::6-(lLSOO 5 I--

-
- ~ 9 ~ URST 6.S 

RST 6.5- 9 1---~8<lLSOO 1.,::,0::..---+----+--11----
~U/13~--VI~2~ __ ~---+_~~ 

~ 117. 14 URST 7.5 
RST 7.5- 7 1---:..;"qLSOO \13 '--

'--- j.:..=..--+---' J"4 
J2 U20 2 15 0z 

U CLK OUT 8 R I 3/LS8G I 
f,8n 

J3 9 r--- 2+ 5V USERCLK 
PRIVIO- I ~--+---~~~=------------~~--, 

4 ~ 3 USERCLK-

-----'-I 7 USERR/w 

5 10 USERINTR 

10 

I 
+5V 

15 = 

II UI9 

---~ 12 SI53 9 
~ ~-------------, 

~~ J"3 
'-'14 2 

~--_+~~-----------~r___i35 CLKOUT 

14 2 
6'-'--'­
~ 

5 1!.JJ2. 
r---"-

H---1. 5153 

-t 5V -t 5V 

4 10 

----.£ U I 0 i-=5~--+-,12=lU I 0 ~ 

-'- C2 

1330PF 

""C3 r 100 PF 

GNDD 

3_ J I & J2 ODD NUMBER PINS ARE GROUND. 

2. J3 EVEN NUMBER PINS ARE GROUND; J4-2-18 EVEN ARE GROUND. 

I. ALL RESISTOR VALUES ARE :t 5%, V4 W. 

NOTE: UNLESS OTHERWISE SPEC I FlED. 

I QTY I CODE 
IREQDI IDENT 

PART OR 
IDENTIFYING NO. I 

UNLESS OTHERWISE SPECIAED: CONTRACT NO. 
DIMENSIONS ARE IN INCHES. 

NOMEN~TURE 
OR DESCRIPTION 

PARTS UST 

o 

c 

B 

« 
~ 
I 

co 
oq 

o 

A/D4 

A/o5 

A/D6 

A I D7 

12 LSI75 II USERINTR-
----~ ~--------~~~~~-. 

15 USERDMA 

TOLERANCES ON: DR BY I I A 
fRAC. DECIMALS ANGLES ~~+------!-_J----------------'i 

3 

3"4 +5V n 
FUTUREDATA 

I----_----_--------------~-----------------~ 

~ONS ! ± XX ±:xxx ± t-C_H_K_BY-'rl~ ___ ...I.I __ __t 

~---~----th~~J~rn~~~----~-~~~~~~BY~-~SCHEM~IC,8085 EMULATOR 
I 

B 

elK IN~I-----+-~~--------e----~ 

13 
14 USERDMA-

T 
34 U8 

BOOT S E L:~' DI _>-__ 1:...:3;.e -- 12 1 II 

CI-33 
LSI4 ~ PF LSI4 

~ 10 1 FINISH SIZE ICODE IDENT N0i DWG NO. 6 
DI 1 10148-NEXT ASSY USED ON 

APPLICATION DO NOT SCALE DRAWING SCALE I SHE£T OF 

7 6 5 4 3 2 1 
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m
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U20 

SOL 
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5 o· <s 
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o 
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o o 
o o 

o 
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3 I 7 0 7 
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o 0 00 
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1 0 0 0000 0 0 0 

~ '-----.u 1111111111111111111111111111111111 lUI 11111111111 
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I 7 I 6 I 5 4 

I I 1 
~EVISIONS 

ZONE LTR DESCRIPTION OATE APPROVED 

o 

26 I CAP., 510 pf CER DISK 

25 I CAP.} lOOp" CER DISK C3 

24 7 CAP .. 05 UF CER D\SK C9-'5 C 
o 23 5 CAP I 4-.7 UF , IOV TANT C4-8 

22 1 1-87230-0 CONN. 40 PIN RT. ANGLE-AM P J4 
21 I 2-87230-0 CONN.40PIN RT.ANGLE-AMP J3 
20 2 ·2-87227-0 CONN. 40PIN HEADER-AMP J I.,J2 

19 2 RES., I K,:t 5% V4 W R4~5 

18 3 RES,68.fl.,:t 5%") V4 W RI,2,3 
14-17 2 CAP.. 330PF CER DISK C 1.,2 I"" 

~~-4--~----------~~~------------------------~~----~ 
16 2 8216 I.C., 81-01 RECT ION BUS DR U2~22 

15 I 74LS86 QUAD 2-IN EXCLUSIVE OR U20 
14 I 74S153 DUAL,4 TO I SELECT/MUX UI9 
13 2 74LSOB QUAD 2-1 NAND U18,24 
12 2 74LS32 QUAD 2-1 N 'OR U 1~25 
II I 74LS02 QUAD 2-1 N NOR UI4 B 
~~~---;----------~~--------------------------~------~ 

10 2 74 LSOO QUAD 2-1 N NAND U13.16 
~~~---4--~~----~-+--------------------------+-~~~--~---

9 I 74LS260 DUAL 5 - I N NOR U 12 <1: 

8 I 74LSI75 QUAD-D FF UII 
7 2 74LS 74 DUAL- 0 FF 
6 2 74 L5 I 4 HEX I N V - SCH MIT T 

U9,IO tp 
U 8,26 co 

5 I 74 LS38 QUAD 2-.I.N NAND BUFF D.C. U7 q-

4 3 898-3-R68 68IlX8 R-PACK BECKMAN U6,15,23 0 
3 2 8097 TRI-STATE HEX BUFF. U4,5 
22 74L5157 QUAD2TOIMUX U2,3 
I I 93410 1.C.,256 BIT RAM UI 
~., QTY CODE PART OR NOMENCLATURE 

I TE", REQD IDENT IDENTIFYING NO. OR DESCRIPTION REJ:: DES 

PARTS UST 

UNLESS OTHERWISE SPECIFIED: CONTRACT NO. 

DIMENSIONS ARE IN INCHES. FUTURE DATA 
FRAC- TO~~:~~~ ON~NGLES tD~R;B~Yr 1=======lI==~r-----::~------------1 A 
~ONS ;.X oJ::n.. oj: xx:x. oj: t-C_HK_B_Y"--' ___ -'---'--t ASS E M B L Y ~ 

APPROVED BY 

MATERIAL I 8085 EMU LATOR 
1 

NEXT ASSY USED ON 

FINISH SIZE ICODE IDENT N01 DWG NO. 

Di 1 IOIL\8-5 
APPLICATION 00 NOT SCALE DRAWING SCALE I 1 SHEET OF 

I 3 2 I 1 



8 J 7 I 6 I 5 ! 4 I 3 I 2 I 1 
I REVISIONS 

I lottE LTl! DESCRIPTION I MT£ 1 API'fICMD 

I I I I I 

D RESET IN 36 I 16 
10 
C> URfSET IN D 

~ RST 5.5 9 3 14 
18 

UA/OJt) 12- l!.!. • URST 5.5 
~ 

2 15 
16 

26 
I~ ~ RST6.5 8 URST 6.5 

UA/el 

7 g 13 14 
28 RST 7.5 URST 7.5 

UAfD2 14 
20 - 10 2 3 5 12 

UINTR r--
INTR 

UA/D3 
15 

6 U2 
5 6 II 12 

4 - -tI> UTRAP TRAP 
32 16 

UAf 04 • 39 6 7 7 10 
HOLD UHOLO 

~ 
680. 

UAfD5 
17 -5 10 9 8 9 10 

-.;: -J\IV'v- -li>.USID SID 

C 36 18 35 12 II 
RI 12 C UA/06 • READY UREAOV 

68(1 

38 19 +5V 
40 16 +5V UAf07 

X2 
2 

UAOOR8 
21 

8T97 
XI 

I 
38 22 " 2 40 

......... UAOOR9 
XI )(~+~ +-

:36 R2 2 

UAOOR IP 23 37 14 13 ~UCLK/2 
U3 GNO 68.£1 <0 34 37 8 8 II 1

15 
UAOOR II 24 UCLKOUT 

3 25 38 UHLDA UAOOR 12 
B 

B ~ 26 II 
22 __ 

UAOORI3 UNTA -1,3,5---39 « 
28 20 • GNO -27 31 

UW~ lO UAOORI4 8085 
I , 

28 18 1,3,5---39 0) 

UAOORI5 32 URO @GND 
~ -

14 0 
24 29 34 -- IJSf) UIO/M -
16 33 30 22 

@Ii> JI Of EMULATOR BOARD. 

US! GUALE GNO o C> J2 OF EMULATOR BOARD. 

20 NOTE: 

URSTOUT~ 3 4 8 
~lJSOO IR~I=I PARlOR I NOMENClATURE I I IDENTIFYING NO. OR DESCRIPTION 

GND PARTS lIST 

\20 
UNLESS OTHERWISE SPECIFIED CONTRACT NO. 
DIMENSIONS ARE IN INCHES FUTUREDATA TOLERANCES ARE: 

A FRACTlotIS DECIMALS ANGLES 
± .xx ± ± APPROVALS DAlE A .XXX± DRAWN 

1~1 Ie2 
• +5V MATERIAl 

CHECKED SCHEMATIC,6085 PROBE 

14.7Uf I05Uf 
fiNISH 

S;;.ICOOE IDENT NO·I ORAMNG 
NO., 0 '49-6 IA 1 NEXT ASSY USED ON 

APPLICATION 00 NOT SCALE DRAWING SCALE I I SHEET Of 

.=:':..,.",iN,- I 1 I 6 I 5 i 4 I 3 I 2 I 1 8 



4 I 3 • 2 J 1 
REVISIONS 

ZONE IlTR I DESCRIPTION I DATE I APPROVED 

I I I I 

~ IiII.... 

D 0 J3 0 D 
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I C2 
CJ 

1 0 ClOt 
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00 

1 I, 

21 1 .-

00 
1 1 I, 

u{~¥.;~] 
1 8 • 1 • 1 0 • 1 8 • 1 • C 1 5 

-
C 1 • 

-I. • ,- • '. -• • 
~ • • ~ • --. • .... 

" -JI I 10 « 
laaaaaaaaaaaaaaaaaaaal 9 ~ 

aaaaaaaaaaaaaaaaaaaa 
0 8 L() 

J2 7 3 2-87227-0 CONNECTOR,40 PIt\) AMP .JI,2,:3 I 
1 en B R ES, ~85l,:t5% I V4 W Rf,R2 laaaaaaaaaaaaaaaaaaaal 6 2 'J" aaaaaaaaaaaaaaaaaaaa 

CAp, .05,L(f' C2 0 0 5 ·1 CER DISK 0 
4 I CAP,4.7..t.R,IOV TAI\lT CI ~ 

"'I11III 
,. 

3 I 8085 I. e., CPU U~ B 
2 I 8T97 I. ee, TRI-5TATE HEX BUFF U2 

- I I 898-3-R68 :I.. CO) 68S2.XBR-PACK-BECKMAN UI ~ 

QTY CODE PART OR NOMENCLATURE REF DES 1 REQD IDENT IDENTIFYING NO. OR DESCRIPTION 

PARTS LIST 

~'RW1S' SPECIFIED 
CONTRACT NO. 

o ENSIONS ARE IN INCHES 

FUTUREDATA TOL ANCES ARE: 
FRAC NS DECIMALS ANGLES 

± .XX ± ± APPROIIALS DATE 
.XXX± DRAWN J.FAZIO 6-26-78 ASSEMBLY., 

MATERIAL ~ A CHECKED A 
8085 PROBE 

FINISH 

~ 
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C 10149-5 A 
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Z 
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D~ 
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BOOTEN 
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I 
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Z 

4 3 

+5V 

_
_ -----...:.;15"'1 5133 ~9 ..... ___ ...::..;r> ADDR 8 12 

+ 5V 
51 P2-10 

AODR 9 _5 
AOOR 10 G 

ADDR \I 10 5El7 
ADDRIZ I/O 

14 ENABlE-
SEL6- ~~--~ 

WR 

+!>v 

RZ 
200 

R3 
910 

2 

SEl7 -

+5V 

3 

+5V 

01N 

~_-+-__ DMA- 35 vee 
+5 TANDBY 

N.C. 38 XTAL 

U9 
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L-_____________________________ 4~IRQ-

~1~1---------------_.---~=--------~2~HAli­
J3 

+5V 
7 BA ~ 

6802 

DMAEN ---41-~ ""-__ -7'-j SA 

ADS 

.2 
2MHZ 
CLOCK 

9G~--------~------------_+---------------------r------~L_ ______________________________ ~ 

+!>v 

CRt 
IN914 

C I 
33UF 
lOW 

ST8 

DNA - ~--II---O"iOMA 

R4 
15K U I-l 

R5 LSI4 
15K 

1. 8 RI,Mw 
-12.VI=>-~~~._----._~ SV 

1300-

CRZ 
IN5231B 

e6 
4.7UF 

(2 Rl 
J-.o------'VII'\r-- + 5V 

15K 
U22 
-2 

504 

BOOT 

L504 

AI2 AI3 AI4 AI') 

II 
000 

I3Tm 

2 lSI2~bi4--__ --------------------------~._------+__t_r------------~------------------~~_rIl------~40,RESE~D~~---~-~ 
;)"3 SEl7 

ADDRI2. 

BOOTEN ~------------~--~ 

II AOOR II 

9 

+5 

+5V 
+5V 

~ 
12 

3.3K eTIID 9 

• I/o ENABlE ... ---------1 
+5V 13 

~ 
SEl7 
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x 5~6 ADS 

U22 

~6-4_-r~~9Q ~e~ ____ -+~~ 
504 

BOOTSEl-
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93 
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R/W 3 ~-+-+-___ --=3...,4 Fl/W 
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NEXT ASSY, USED ON 

2 
.REVISIONS 

DESCRIPTION 

ADDR 0 

ADDR 1 

ADDR 2 

ADDR 3 

ADDR 4 

1 

SEL 0-

5EL 1-

SEL 2-

SEL 3-

SEL 4-

SEL'5-

SEl G­

SELl-

ADDR 6 

ADDR 7 

680A PULL-UP 

ADDR8 .1 
ADDR9 

ADDRI0 

ADDR II 

ADDR 12 

LS373 

~--~------~--+') 

DATA _ 

DATA 1 

DATA 2. 

DATA 3 

DATA 4 

DATA 5 

DATA 6 

DATA 7 

DATA ~ 

DATA 1 

DATA 2 

DATA 3 

DATA. 

DATA 5 

DATA 6 

DATA 7 

DIST CODE 

D 

c 

B 

« 
<..0 
..L 
l() 

o 

~y97.98 
+SVL/ 1 

11~ 
I +1 +1 _+sv +llvD +1 .-+12V 

el9 rZO (2.5 1(26 +5 

I 4.7UFI k~~ 
10-27-78 futuredata 

t=====t=====~~~~;~~~~~~j~~;~~~~T~IT~~~~~~~~~~~==~~------~ A 
ANGULAR SCHEMATIC, 

GNoD -
1.2,99,100 

-1 ~ .GND 

Z. J3 EVEN NUMBERED PI NS ARE GROUND. 

I. ALL RESISTOR VALUES ARE IN OHMS.,5Dk.lf4W. 

NOTES: UNl.£.SS OTHERWISE SPECIRED, -..--8 7 

12 

6 5 4 3 

± 6802 CPU 
xx :I: 
XXX:l: 

2. BREAK ALL SHARP EDGES 

MATERIAL 

APPRox. 
FINISH 3. ALL MACH, SURFACES 

4. ALL DIMS IN INCHES 
5. FILLET RADII 

SIZE 
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10151-4 

I 3 I 2 I 1 
REVISIONS 

ZONE LTR DESCRIPTION OATE APPROVED 

o 

47 
46 , '34'3'2-1002 CONNECTOR -40 PIN (:~M 1-13 
45 , 0-87227-5 CONNECTOR-IO PIN (AMP) 
44 I CRY~TAL, 16 M,",~ XTAL I 
43 I 2N2.~07 TRAN515TOR PNP QZ,3 

01 
41 3 4'310R-IOI-332 RE5 NETWK I ~.3K (BOUFHJ5) 
40 I 4310R-IOl-b81 RE5 NETWK , EaSOS? (BOURNS) 

51P2,3A ~ 
~IPI 

39 I INS231B DIODE, ~ENEI< 
38 I I N914 DIODE., SIG.NAL. CRI 
37 1 RES., Go'20ll,S%/1/4W RII 
36 I RESo, 5.1 K, S}'o, 1/4W RIO 
35 2. RE~., POT 20)( 20 TURN 
34 I RE5./IK,5%,1/4W R6 
33 3 RE5., 15K,S~,1j4W R4/S,7 
32 I RES.,910n.,5ro,'/4W R~ C 
31 I R55. 2.00n.,5r..,l/4W R2. 
30 1 RES. ,_ 130n.,5%,'/2W RI 
2.~ I CAP. I lOpt 125\1 "TANT C26 
28 13 CAR ,.05~~ CER DISK C7- 19 
'-7 7 CAP. I 4.7..4{-t' lOV TANT C6,20-25 
2.6 1 CAP'J3~Opf CERDISK C5 
25 1 R F S. /1]O.n.. 5 '70, V.., W RJ2 
24 2 C.AP. I 2.0 p(' CER DISK C3~4 
23 I CAP .. 001 M.f' CER DISK C2. 
22 I CAP., 33-«.f', IOV TANT CI 
21 2. 74123 l:.CoL MON05TABLE VIBRATOR U27,28 
20 I 402.4 CRYSTAL osc. U2.b 
19 I 74L5174 I-IEX 0 FF U 2.4 
18 I 74LSl61 '5YNC.HRO 4-61T C.NTR U23 
17 I 74504 HEX INVERTER U2._2. 
16 I 74 l... 5'2. 0 DUAL4-IN N'AND U2.1 

~1~S4-~1 +-__ +-7~4~5~7~4~ __ -4-4 __ ~D~U~A-=L~-~D~F~F ____________ ~~U~I~9 ____ -;B 
14 I 10802. CPU UI8 
13 I 74LSI4 SCHMIT"T HEX INV UI7 _ 
12. 3 74L~74 DUAL D FF UI5 20,25 « 
II I 74LSOO QUAD c-IN NANO UI4--
~IO~I~ __ -+_7~4~L~5~O~4~ __ ~;-~H~E~X~IN~V~E~R~T~E~R~ ________ ~~U~1~3~ __ ~U) 

9 I 74L5175 QUAD D 1=F UI I 
8 I 2.708 PROM UIO 
7 2 74LS08 QUAD 2-IN AND U9,I" U) 

~~6~~I~~===~~B~O;~9~8~:===~~~~=~3:-~S~T~A~T~E~~H~~E~X~B~IU:~F~F=-='N==V=:=~~8~~~~==~O 
5 1 74L5373 OCTAl LATCH 3-5, OOT U7 
4 2 74LSI7'3 4 BIT D-REC:3 WI 3-5TATE 0U1 Us,6 
3 2. 74145 BCD TO DECIMAL DRIVER U4,I2 
2. \ 745133 13-IN NAt-JD U3 
I 2 74L5374 :t.C. OC.TAL-FF-3-~T UI,2. 

ITIM QTY CODE PART OR NOMENCLATURE 
~,IO· REQD IDENT IDENTIFYING NO. OR DESCRIPTION REF OES 

PARTS LIST 

ENSIONS ARE IN INCHES. \. () F U T U RED A T A 
TOLERANCES ON: I--;:-;;;~-r--'~--'--~~ 

FRAC- DECIMALS ANGLES ~D;,R.;.B;YJ-I!;; L.Jd:'~~~I"'~~·~'c.~ 1"~.lu~\..1~&r---------------; A ~
ESS OTHERWISE SPECIFIED: CONTRACT NO. 

~ONS ~ .XX ±XJ.X ± CHK BYI~:'/~' 2-1,., ASS E M B L Y., 
J-------+------~ MATERIAL ~ APr ",oro BY 6 8 0 2 CPU 

FINISH SIZE rCODEIOENTNO'1 DWG NO. 

D I 10151-5 NEXT ISSY USED ON 

APPLICATION 00 NOT SCALE DRAWING SCALE 2/ 11 SHEET I OF \ 

I 7 I 6 I 5 4 I 3 2 I 1 
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ZON LTR DESCRIPTION 
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ADDR ~ 
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ADDR 3 
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7 I 6 I 5 4 

I 

OC9 

3 I 2 I 1 
REVISIONS 

ZONE LTR DESCRIPTION DATE APPROVED 

D 

31 '3 2-87227-0 CONN. 4-0 PIN JI,2,3 

30 I Qt:.S, 240ft ± 5% Y4W 

29 1 12E 5, 2. It.. ±. 5 0,70 '/4- 11 R8 
--------1 

28. 1 RECO, 150 S2. ±. 5"10 '/4W i2.7 
27 1 12.E5, I ~ ±5"l'o Y4-W 1210 

1_2_~~_I4-__ ~ ____________ ~\2._E_S~,_3 __ .3 __ K ___ ± __ 5_~_o __ I/._4_vV ____ ~e_5------------tC 
25 4 I2.Eo, G6S2 ±'5'?'o '/4W 12.1-4-
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ITEM NO. 0. TV. CODE PART Nfi. "oESCR}?lf5N . . ... _.- -- -
DESIG. --_._.-

IDIST CODE 

NEXTASSY. USED ON DRAWN b Fo ,IEIL. b-IIo''''\ GR -FUTUREDATA CHECKED I I 
A APPROVED I I TITLE A 

I. TOlERANCES ANGUlAR 

MATERIAL , XX ± 
:t: CRT I/O TO LED xxx :t: 

2. BREAK ALL SHARP EDGES 

& MONITeR CABL E APPROX. 
FINISH 1 ALL MACH. SURFACES 

4. ALL OIMS IN INCHES 

S~ I CODE I ioNGONOS 8 - 6 ~. FILLET RADII 

NOTES: UNLESS OTHERWISE SPECIFIED. 
SCALE I .1 SHEET \ of' \ 

JJ7J DIETDUCM-POIT ClDJIPItIIIT_ 

I 7 I 6 I 5 t 4 I 3 I 2 I 1 8 



8 I 7 I 6 I 5, ... 4 I 3 I 2 l 1 
REVISIONS 

ZONE[ LAL 1 Rei r DESCRIPIlON \cHECK! DATE I API'IIO'tED 

I I I I I I 

D D 

c ;p 

CRT-P~ CRT-P5 
r-- T I GND .J... I J--

- J-- J-- I--+5 ~ B 
J--

r-s I--

KBST F 
KD0 ~ ~ 
KDI ~ 

I--
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~ KD2 ~ ~ 

C 
KD3 ~ i KD4 J-Q. 
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KD5 JJ. 7 
KD6 12 ~ 
KD7 13 ~ 

~ \---
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I--
..0 
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0-
CO 
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0 -- ~ 

if I~ LRIM~ LARD EDGE (Ot+lE(TOR 
'3 I 20 PIN CARD EDGE CONNECTOR CRT .c; 
2 1'3 CRIMP FEMALE TERMS 
I I 20 PIN CRT ·PI 

LITEM NO. : QJY. CODE PART NO DESCRIPTION 11)1='<:;1[" 

IDISY CODE 
NEXl'MiSY. USEDOH DRAWN lT~~. __ Ll.3-,,--"\q, GR-FUTUREDATA 

A 
CHECKED I I 
APPR<MDl I Tm.£ A 
L TOLERANCES ANGULM 

MATERIAL xx ... 
% CRT I/O TO xxx '" 

2. BREAK ALL SHARP EDGES KEYBOARD CABLE IU'PROlL 
FINISH 1 ALL MACH. SURFACES 

'- ALL DIMS IN INCHES 

S;/CODE liotGosq -6 
5. FIlLET RADII 

NOTES: UNLESS OTHERWISE SPECIFIED. 

In! DlETIJI~CLIMP'tt1Nf_ 

I 1 
SCALE I ISHEEr I of I 

8 7 6 I 5 t 4 I 3 I 2 I 1 



8 I 7 I 6 I 5 .. 4 I 3 I 2 I 1 
REVISIONS 

ZONE I lAL I REV I DESCltII"l'IOH jcH£c1Cj DATt I N'NCMD 

I I I I I I 

D D 

MPIO-P3 08-25 STYLE 
26 POS FLAT· CABLE REARPANEL RECEPTACLE 

CONNECTOR AMP PIN 2 0 6 6 5 3 - I 

- ~ 
.......-

T DATA STROBE-~ 
GND ~ 74 

d ~ PRINTER DATA 0 (PDe)) 
II ~ 75 
~ ~ II II I (P DI) 

" ~ 76 
c 2- 4" II II 2 (P D 2) 

u ~ IT c 
9 ~ II II 3 .( PO 3) 

II 10 re-
T! ~ II II 4 (P 0 4) 
~ 79 II g 

~ 
~ .. ~ II II 5 (PD5) 

II 75 20 14-
16 re- II II 6 (P,D 6) 
~ --21 II .ll 

-

J§ ~ II II 7 (P D 7) 
II ~ 22 
~ TO 

II 21 n • 22 TI •• 
PRINTER BUSY I 1== 24 II ~ ~ 

24 ~ PAP E; R OUT 
« 
~ 

It 2s 2s ...0 

26 .~ 1 

I=...;;;. ~ 0 
0" 
0 
0 - 26 (OND FLAT CABLE -
~ 

3M 3365/26 

l..r era: 
NEXTASSY. IISmON DIIAWN Lr ...... b.,s."" 

A OIECICfO r r GR-FUTUREDATA 
M'f'IICMO I , ,nIU A 1. TOl£IIMCII ANGUlNI SCHEMAT IC. 

MAT£IIIM. XX :t 
:t ·C ENTRONICS· lOIX :t 

2. IIIEM ALL IHMI' EDGES 
APPIIOK. PRINTER DATA FINISH 3. AU. lUCK SUllFM:O 

4- AU. DIIIII IN IIICMD 
5. FlLl[T RADII S~Ia. liOo90-6 NOTES: UNlESS OTHERWISE SPECIFIED. 

W1I ...,.,.........~_ 

I 1 SCAlE , 
'SMUT loll I 8 7 6 I 5 t 4 1 3 I 2 { 1 



8 I 7 I 6 I 5 + 4 I 3 I 2 I 1 
REVISIONS 

ZONE I LAL I REV I DESCRIPTION lCHECKT DATE I APPROVED 

I I I I r I 
. 

D ..-- ~ D . I J.. 
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I-=-

~ .J.-
~ ~ BU56- . 
2- ~ 
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- J- 7 I--

& ~ BUS4-
g rg 
W W BUS,-
~ ~ 

J1 ~.--.. ~ 
Jl 121 BUS2-
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J} ll. BUS I-e ~ ~ e 
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1'6 ~ BUS0-
17 17 rs 78 SRQ-
~ ~ 

J2 ~ DATA ~ 20 .. lL 2T ~ 
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g1 B 
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~ ~ WRST-
gs i ~ 26 ENABLE 
l2 27' B 

B ~ 2s SL T 1-
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:?3.. ~ SLT2-
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,1 ,1 . ..[) 
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~ 12 SLT,- ('(' 
t-:-= 

~ 0' 
I- 32 14 0 

3:! UNUSED 0 
~ 

- ~ 

ALL ODD PINS GND 

r DlST COIl( 

NEXT ASSY. USEOON DRAWN II FowL£.. I GR/FUTUREDATA CHECKED I I 
A APPROVED I I TITLE A 

I. TOlERANCES ANGULAR SCHEMATIC 
MATERIAL xx % 

% xxx % 

2. BREAK ALL SHARP EDGES DISK 110 CABL E APPROX. 
FINISH 1 ALL MACH. SURFACES 

•. ALL DIMS IN INCHES 
S~E I CODE I DiAaNa q 1 - 6 5. FILLET RADII 

NOTES: UNLESS OTHERWISE SPECIFIED. 
SCALE I TSHEET 

lin DIET'ERICI+f"OST CLEMI"IIIHT _ 

I 7 r 6 I 5 + I I I 8 4 3 2 1 



I I 7 I 6 I 5 .+ 4 I 3 I 2 
, 1 

II£VISIONS 

ION( I LA&. 1 lIlY 1 IIDCIIII"11OII IcHU*lDAT£1 ....... 

I I I 1 I I 

D 
D 

MPIO-PI 08-25 STYLE 

26 POS FLAT· CABLE REARPANEL RECEPTACLE 

CONNECTOR A fl.; P PIN 2 0 6 6.5 3 - I 

I--
-

..-- .--

~ ~ GND. 

~ ~ 
d 2 TRANS. DATA (TXD) 

~ 15 
) ~ ~ REC. DATA (R X D) 

~ ~ 
c 

~ 

7 Ji.. REQ. TO SEND (RT S) C 
~ J.1. ~ 

~ d- CLEAR TO SEND (C T S) 

J.Q 181 

Ji' ~ DATA SET ROY. (D S R) 
,.....:::..... 

g § 
13 .. 't4 7 GND . 
~ ~ + 
15 --- 20 DATA TERM. ROY. (D TR) 
~ I==-
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3M 3365:26 

1 DIIT COlI( 

NEXTAIST. UllDCIfI -- h·.F""W 13-111-7' GR-FUTUREDATA CHECKED I 1 
A ~I I I'm'(!" A 

1. TOlEUNCU AHGUlM SCHEMATIC Io1o\TtJlIAL lOt '* '* JCXX,* 

'. 
2. 8II£AI\ AlL 5_ EDGES SERIAL PORT No.1 N'I'IIOIL 

FINISH 1 All MACH. SURFACES 
4. All DIMS IN INCHES 
S. flUET RADII ;ra. -\ iolGo~g I - 6 

NOTES: UNLESS OTHERWISE SPECIFIED. 
SCALE I I SHEET ,II 

"'"OII'Tt:""....-o5T~_ 

I I 8 7 6 I 5 t 4 I J 1 2 1 1 
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REARPANEL RECEPTACLE 
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GND 

TRANS. DATA (TXD) 

REC DATA (RXQ) 
RDR+ (TTY> 

C LEA R TO SEN 0 (C T S) 

D A T A SET ROY. ( D S R) 

GND 

CARRIER OET. (OeD) 
RDR- (TTY) 
NET+ 

NET-

RXD+ (TTY) 
R X D - (T T Y) 
TX- (TTY) 
T X + (T T Y) 

26 COND FLAT CABLE 
3~ 3365;26 

NOTES: UNLESS OTHERWISE SPECIFIED. 

7 6 5 

3 

4 3 

MATEIIML lilt * 
XlIX * * 

2. .uIC ALL ItWIP DIIiID 
t=~----I N'NIIIl 

FINISH 1 ALL IIIIACH. SUllFIIICII 
4. All DIMS IN IIICHQ 
!!. flU.[T IWlII 
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S E R I ALP 0 R T NO. 2 
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