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1.6 INTRODUCTION

1.1 PURPOSE OF TECHNICAL MANUAL

This publication is intended to be a technical reference guide to be used by
trained repair technicians. It will attempt to cover all dealer-serviceable
sections of Kaypro computers. This manual replaces previous manuals on the
subject.

The procedures and information contained in this manual assume technical
expertise on the part of the reader. To avoid personal injury, do not perform
any servicing unless you are a qualified service technician.

It is our desire to provide dealers with the information and support needed to

expedite repairs and provide the users with the service they deserve. We
encourage your comments and suggestions regarding this manual.
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1.2 SOOPE OF TECHNICAL MANUAL

The information and procedures covered by this manual assume some technical
knowledge on the part of the reader.

The policy of Kaypro Corporation is to repair computers to the modular level
only. Even Kaypro's repair technicians do not repair switching power
supplies, CRT assemblies, or disk drives. Repairs to modular components not
manufactured by Kaypro Corporation (power supplies, CRT assemblies, disk
drives) are NOT covered by this manual.

However, we do not discourage dealers and technicians who have the knowledge
and the tools to repair to the component level from doing so, on out-of-
warranty Kaypro computers.

The adjustment and removal/replacement information in this manual is organized
by module type, with the exception of removal/replacement information for the
KAYPRO ROBIE, which is placed in a separate section due to the differences in
chassis design and hardware module placement in that machine.

1.3 SERVICE WARNING

Proper precautions must be observed to assure that components are not damaged
when a unit is serviced or adapters are added to or removed from the I/O
channels.

The preferred method is to have a grounding strap attached to the wrist with
the drain lead connected to a common earth ground, and to have the unit
positioned on a conductive grounded mat. With the above precautions observed,

and the power switched off, one may insert or remove components or adapters.

If one has built up a charge, this may be felt when first contacting the
aforementioned surfaces.

Failure to dbserve these precautions may damage the unit in such a manner as
to render it unserviceable or unreliable.



2.0 FCC INFORMATION

As Kaypro keeps in step with computer technology, the models have changes
which affect FCC ratings. The proper rating is affixed to the back of each
computer. Contact the Kaypro Engineering Department if you need further
information.



3.8 MODEL SPECIFICATIONS
3.1 KAYPRO 2 SPECIFICATIONS

CPU Z-80, 2.5 MHz

RAM 64K bytes

MAINBOARD 81-110-n or 81-24@-n series.

DISK STORAGE Two 5-1/4 inch, double-density, single-sided,

floppy disk drives, providing 191K bytes of
storage per diskette.

KEYBOARD Detachable, 72 key typewriter style keyboard
with 18 programmable keys.

VIDEO SCREEN Non-glare, 9-inch, green phosphor screen with
a 25 row x 80 column display.

1/0 CONNECTIONS One "Centronics"-type parallel port, one
RS-232C serial port.



3.2 KAYPRO 2/84 and 2X SPECIFICATIONS

CPU
RAM
MAINBOARD

DISK STORAGE
(Kaypro 2/84)

DISK STORAGE
(Kaypro 2X)

KEYBOARD

VIDEO SCREEN

1/0 CONNECTIONS

78@-A, 4.0 MHz

64K bytes

81-294-n series.

Two 5-1/4 inch double-density, single-sided,
floppy disk drives, providing 191K bytes of
storage per diskette.

Two 5-1/4 inch double-density, double-sided,

floppy disk drives, providing 399K bytes of
storage per diskette.

Detachable, 72 key typewriter style keyboard
with 18 programmable keys.

Non-glare, 9-inch, green phosphor screen with
a 25 row x 8J column display.

One "Centronics"-type parallel port, two
RS-232C serial ports.
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3.3 KAYPRO 4 SPECIFICATIONS

CPU
RAM

MAINBOARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

72-8@, 2.5 MHz
64K bytes
81-240-n series.

Two 5-1/4 inch double-density, double-sided,
floppy disk drives, providing 399K bytes of
storage per diskette.

Detachable, 72 key typewriter style keyboard
with 18 programmable keys.

Non-glare, 9-inch, green phosphor screen with
a 25 row x 83 column display.

One "Centronics"-type parallel port, one
RS-232C serial port.



3.4 KAYPRO 4/84 SPECIFICATIONS

CPu

RAM

MAINBOARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

MODEM

REAL~TIME CLOCK

Z-80A, 4.0 MHz
64K bytes
81-184-n series.

Two double-density, double-sided, floppy disk
drives, providing 399K bytes of storage per
diskette.

Detachable, 72 key typewriter style keyboard
with 18 programmable keys.

Non-glare, 9-inch green phosphor screen with a
25 row x 87 column display.

One "Centronics"-type parallel port, two
RS-232C serial ports, one RJ11C modular
telephone jack.

Built-in, 3@@-baud modem, with Bell System 143
compatibility. Uses Texas Instruments
MS99531/TMS99532.

Built-in real-time clock. Uses National
Mv58167.



3.5 KAYPRO 4X SPECIFICATIONS

CPU
RAM
MAINBQARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

MODEM

REAL-TIME CLOCK

Z-80A, 4.0 MHz

64K bytes

81-296-n series.

Two 5-1/4 inch, high-density, double-sided,

floppy disk drives providing 2.6M bytes of
storage per diskette.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 83 column display.

One "Centronics"-type parallel port, two RS-232C
serial ports, one RJ11C modular telephone jack.

Built-in, 3@@-baud modem, with Bell System 103
compatibility. Uses Texas Instruments
TMS99531/TMS99532.

Built-in real-time clock. Uses National
MM58167.



3.6 KAYPRO 10 SPECIFICATIONS

CrPU
RAM

MAINBQARD

DISK STORAGE

KEYBOARD

VIDEO SCREEN

I/0 CONNECTIONS

Z80A, 4.9 MHz
64K bytes
81-18J-n series.

One 5-1/4 inch double-density, double-sided,
floppy disk drive providing 399K bytes of storage
per diskette. One hard disk drive providing 19M
bytes of storage.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 8@ column display.

One "Centronics"-type parallel port, two RS=232C
serial ports.
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3.61 KAYPRO 10 with CLOCK and MODEM SPECIFICATIONS

CRU 2807, 4.9 MHz

RAM 64K bytes

MAINBOARD 81-583-n series.

DISK STORAGE One 5-1/4 inch double-density, double-sided,

floppy disk drive providing 399K bytes of storage
per diskette. One hard disk drive providing 1@M
bytes of storage.

KEYBQARD Detachable, 72 key typewriter style keyboard with
18 programmable keys.

VIDEO SCREEN Non-glare, 9-inch, green phosphor screen with a
25 row x 80 column display.

I/0 CONNECTIONS One "Centronics"-type parallel port, two RS=-232C
serial ports.

MODEM Built-in, 307 baud modem, with Bell System 103
compatibility. Uses Texas Instruments
MMS99531/TMS99532.

REAL~TIME CLOCK Built-in real-time clock. Uses National
MM58167.
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3.7 KAYPRO ROBIE SPECIFICATIONS

CPU
RAM
MAINBOARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

MODEM

REAL-TIME CLOCK

28037, 4.0 MHz

64K bytes

81-296-n series.

Two 5-1/4 inch, high-density, double-sided,

floppy disk drives providing 2.6M bytes of storage
per diskette.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 8@ column display.

One "Centronics"type parallel port, two RS232C
serial ports, one RJ11C modular telephone Jjack.

Built-in, 3@@-baud modem, with Bell System 103
compatibility. Uses Texas Instruments
TMS99531/TMS99532.

Built—-in real-time clock. Uses National
MM58167.



3.71 KAYPRO 12X SPECIFICATIONS

CPU
RAM
MAINBOARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

MODEM

REAL~-TIME CLOCK

280A, 4.9 MHz

64K bytes

81-471-n series.

One 5-1/4 inch high-density, double-sided,

floppy disk drive providing 2.6M bytes of storage

per diskette. One hard disk drive providing 19M
bytes of storage.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 80 column display.

One "Centronics"-~type parallel port, two RS-232C
serial ports.

Built-in, 309 baud modem, with Bell System 103
campatibility. Uses Texas Instruments
MS99531/TMS99532.

Built-in real-time clock. Uses National
MM58167.
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3.8 KAYPRO NEW 2 SPECIFICATIONS

CrU

RAM

MATNBOARD

DISK STORAGE

KEYBOARD

VIDEO SCREEN

I/0 CONNECTIONS

Z-80A, 4.9 Mz

64K bytes

81-294-n series.

One 5-1/4 inch double-density, double-sided,
floppy disk drive, providing 399K bytes of
storage per diskette.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 80 column display.

One "Centronics"-type parallel port, two RS-232C
serial ports.
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3.9 KAYPRO 1 SPECIFICATIONS

(645)
RAM
MAINBCARD

DISK STORAGE

VIDEO SCREEN

I/0 CONNECTIONS

Z80A, 4.0 MHz

64K bytes

81-809-n series.

Two 5-1/4 inch double-density, double-sided,
floppy disk drive providing 399K bytes of storage
per diskette.

Detachable, 72 key typewriter style keyboard with
18 programmable keys.

Non-glare, 9-inch, green phosphor screen with a
25 row x 80 column display.

One "Centronics"-type parallel port, two RS-232C
serial ports.
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4.9 KAYPRO ROM REVISION—CP/M VERSION COMPATIBILITY

MODEL NAME  CP/M VERSION  MAINBOARD ROM REVISION
2/83 2.2f 81-110 81-149-C
4/83 2.2f 81-240 81-232-A
4/83 + 88 2.2f 81-240 81-232-A
2/84 2.2g 81-294 81-292-A
4/84 2.29 81-184 81-292-A
4/84 + 88 2.2g 81-184 81-292-A
2X 2.2g 81-294 81-292-A

2.2h
4x 2.29 81-297 81-326-E
2.2h
ROBIE 2729~ 2. nul 81-296 81-478-A
22
10 2.2g 81-189 81-3@2-C
2.2h
2X W/MODEM 2.2ul 81-580 81-478-A
and CLOCK
1@ W/MODEM 2.2ul 81-582 81-478-A
and CLOCK
NEW 2 2.2ul 81-294 81-478-A
1 2.2ul 81-294 81-478-A
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5.0

5.1

2.

3.

4.

1.

CHASSIS

CHASSIS HOOD REMOVAL (EXCEPT KAYPRO ROBIE)

Turn off the machine.

Disconnect AC power by unplugging the power cord from wall outlet.

Remove the ten screws from the chassis hood; there are two on top
and four on each side.

Ramove the hood fram the chassis.

CHASSIS HOOD REPLACEMENT
lower the hood onto the unit.

Align the two holes on top of the hood with those on top of the
chassis.

Insert the two flat-head screws into the holes on the top of the
chassis and start them, but do not tighten them yet.

Insert the eight round-head screws, four on each side, and start
them.

Tighten each screw securely.
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5.2 TOUCH-UP INFORMATION

Kaypro Corporation has small amounts of touch-up paint for Kaypro hoods and
chassis available to the dealers. Contact the Hardware Technical Support
personnel to odbtain this paint.

Occasionally a customer's computer will have scratches on the hood or chassis.
A small amount of rubbing compound, when carefully applied, will often smooth
out very small scratches on a hood or chassis. Should painting be necessary,
there are two sizes of sable paintbrushes to have on hand: size @0 and size
203. These brushes are available at any art supply store.



6.9 MATNBOARDS

The following sections contain schematics, chip layout diagrams, and IC lists
(by U-number) for Kaypro mainboards. This is not intended to be a theory of
operation, but rather an aid in locating possible problems on a mainboard.

Consult an appropriate databook (TTL, Zilog, etc.) if you need to find out the
internal workings of a particular IC.

MAINBOARD TROUBLESHOOTING TIPS:

A blank EPROM can be used to help troubleshoot Kaypro mainboards of series
81-110, 81-24¢, and 81-18J. The appropriate model of EPROM (2732, 2716, etc)
allows a quick check of the board. It will usually force the data and address
lines to toggle at approximately the same amplitude, allowing the technician
to use a scope to spot affected lines.

If the video display does not show a screen filled with alternating "9"'s
and apostrophes, you have a problem in the video RAM or associated
circuitry.

You can check the main RAM and associated circuitry quickly with a scope by
looking at pin 14 on each of the RAM chips. The following pattern should be
observed:

For the 81-240 board:

U2g (D7) low
U2l (De6) low
U22 (D5) toggle
U23 (D4) toggle
U24 (D3) toggle
U25 (D2) low
U26 (D1) low
U27 (D2) toggle

The U-numbers of the main RAM chips will vary depending on which mainboard
you have, but the pattern will be the same.
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IC LIST, KAYPRO 2 (81-110-n)

Reference

Designation Description

Ul 74LS161 4-bit counter

U2,u067* 74HCUG4 Hex inverter, QMOS

U3 7415299 decade counter

u4 741519 Tri NAND gates

Ue, Ull 74LS393 Dual binary counter

U9, U8d 741508 Quad AND gates

Ulg, Uel 73LS32 Quad OR Gates

Ul2, Ul4, U32 74LS74 Dual "D" flip-flop

Ul5, U39 741500 Quad NAND Gates

Ulé through U19 7415157 Quad 2/1 MUX

U290 through U27 MQM6665 (or equivalent) 64K x 1 RAM

U28 through U3l 2114 IK x 4 RAM

U33, U34 74157 Quad 2/1 MUX

U35, U38 8216 Quad Bi—directional MUX

u36 741520 Dual NAND gates

u37, U56, U85 741502 Quad NOR gates

U41 748151 8/1 MUX

U42 7415174 Hex "D" flip-flop

U43 81-146 Character generator EPROM

u44, U45, U64, U65 7415243 Quad bus trans

u47 81-149 Boot EPROM

u48, U73 741504 Hex inverter

U49, U52, U62 74LS241 Octal buffer

u54, U72 789 PIO

U57, U58, Ued 7415138 3/8 MUX

u59 74LS373 Octal "D" latch

U63 7283 CPU

U66 74164 8-bit shift register

ues 1488 Quad line driver (OUT)

U69 1489 Quad SCHMITT line receiver (IN)

u7d 280 SIO

U71 74504 Hex inverter

u78 8116 Dual programmable baud rate
generator

usl 7406 Hex inverter, open collector

us2 FD1793 Floppy disk controller

us4 7415195 4-bit shift register

u86 7415293 4-bit binary counter

us7 741S399 Dual decade counter

uss FDC9216 Data separator

*NOTE: THERE ARE SOME VERSIONS OF THE 81-11¢ BOARD ON WHICH U2 AND U67 ERE
NOT CMOS IC.S BUT ARE NORMAL TTL ICS. READ THE NUMBER ON THE IC TO
BE SURE.
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SCOPE SIGNALS TO AID IN TROUBLESHOOTING (81-110-n)

The examples of correct signals shown below do not represent all of the
signals on a Kaypro mairboard, since most signals will be simple high-low
toggles. A group of video signals (CC@ through CC3) are included as
illustrations of the timing relationships between the various video signals.
Note that only one of the I/0 signals on U57 will be low at any given time.

State of the machine: The door of drive A is open; the machine is waiting to
boot.

The signal measurements were made using a Tektronix oscilloscope, model 2213.
It has a bandwidth of DC-60 MHz, sensitivity of 2mV/cm, a sweep delay of @.1
microseconds to 1 second, and a graticule display measuring 8 x 19 cm.

Signal M1 from pin 27 of the CPU (U63) was triggered on. This signal is shown
in the top half of each display and was channel 1. Ground for the signals
shown on channel 2 was established at first graticule line above the bottom of
the display.

Each square of the representation is the equivalent of one square cm on the
graticule. The scope was set for 2V/div. for all figures, and was set for .5
micro-secs/div. for all figures EXCEPT figure 6, which was taken using 1
micro-secs/div.

Figure 1: Pin 6 of U63, 2.5MHz clock signal.

Figure 2: Pin 24 of U82, 1MHz clock signal.

Figure 3: Pin 3 of U6, CC@.

Figure 4: Pin 4 of U6, CCl.

Figure 5: Pin 5 of U6, CC2.

Figure 6: Pin 6 of U6, CC3.
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SIGNAL LOCATIONS ON MATINBOARD 81-110-n

SIGNAL
CPU SIGNALS

2.5 MHz

VIDEO CLOCK SIGNALS

CIOCK, Y1
cca
CCl
cc2
CC3

IC

LOCATION

U 63

U 62

39
66

ccca

cccac
aoooN
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IC LIST, KAYPRO 2/4 (81-240-n)

Reference Description

Designation

Ul 741S161 4-bit counter

U2,U67 74HCUB4 Hex inverter, QMOS

u3 7415290 Decade counter

U4 74LS14 Tri NAND gates

U6,Ul11 7415393 Dual binary counter

U9, U8y 74LS28 Quad AND gates

Ulg, U6l 731LS32 Quad OR Gates

Ul2, Ul4, U32 741874 Dual "D" flip-flop

Ul5, U39 74LS00 Quad NAND Gates

Ul6e through U19 74LS157 Quad 2/1 MUX

U200 through U27 MQM6665 (or equivalent) 64K x 1 RAM

U28 through U3l 2114 1K x 4 RAM

U33, U34 74157 Quad 2/1 MUX

U35, U38 8216 Quad Bi-directional MUX

U36 741520 Dual NAND gates

U37, U56, U85 TALS@2 Quad NOR gates

U4l 745151 8/1 MUX

U42 7415174 Hex "D" flip-flop

U43 81-146-n Character generator EPROM

U44, U45, Ue4, U65 7415243 Quad bus trans

u47 81-232~-n Boot EPROM

u48, U73 74LS@4 Hex inverter

U49, U52, U62 7415241 Octal buffer

us4, U72 280 PIO

U57, U58, Ued 7415138 3/8 MUX

U59 7415373 Octal "D" latch

U63 7Z8@d CPU

U66 74164 8-bit shift register

Ues MC1488 Quad line driver (OUT)

U69 MC1489 Quad SCHMITT line receiver (IN)

u79 280 SIO

u71 74S04 Hex inverter

u78 8116 Dual programmable baud rate
generator

usl 7406 Hex inverter, open collector

u82 1793 Floppy disk controller

us4 7418195 4-bit shift register

us6 7415293 4-bit binary counter

u87 7415390 Dual decade counter

[812°S] FDC9216 Data separator
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SCOPE SIGNALS FOR TROUBLESHOOTING 81-244-n

The examples of correct signals shown below do not represent all of the
signals on a Kaypro mairboard, since most signals will be simple high-low
toggles. A group of video signals (CC@ through CC3) are included as
illustrations of the timing relationships between the various video signals.
Note that only one of the I/O signals on U57 will be low at any given time.

State of the machine: with a blank, 2732, EPROM inserted in place of normal
EPROM at location U 47. The door of drive A is open; the machine is waiting
to boot.

The signal measurements were made using a Tektronix oscilloscope, model 2213.

It has a bandwidth of DC-6@ MHz, sensitivity of 2mV/cm, a sweep delay of @.1
microsecords to 1 second, and a graticule display measuring 8 x 19 cm.

Signal M1 from pin 27 of the CPU (U63) was triggered on. This signal is shown
in the top half of each display and was channel 1. Ground for the signals
shown on channel 2 was established at first graticule line above the bottom of
the display.

Each square of the representation is the equivalent of one square cm on the
graticule. The scope was set for 2v/div. for all figures, and was set for .5
micro-secs/div. for all figures EXCEPT figure 6, which was taken using 1
micro-secs/div.

Figure 1l: Pin 6 of U63, 2.5MHz clock signal.

Figure 2: Pin 24 of U82, 1MHz clock signal.

Figure 3: Pin 3 of U6, CC@.

Figure 4: Pin 4 of U6, CCl.

Figure 5: Pin 5 of U6, CC2.

Figure 6: Pin 6 of U6, CC3.
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SIGNAL LOCATIONS, 81-240-n

SIGNAL
CPU SIGNALS

CPU clock

1 MHz

2 MHz

MREQB

RDB

MIR (reference)

MEMORY SIGNALS
RAS

CAS
MUXC

VIDEO CLOCK SIGNALS

CLOCK, Y1
cCca
CCl
cc2
CC3

IC

LOCATION

U 67
U 87

U 62
U 62

ccacca
oo
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IC LIST, 81-188-n

Reference

Designation Description

Ul 74574 Dual "D" flip-flop

U2 74508 Hex Schmitt Quad AND gate

U3 74504 Hex inverter

U4, Ul0 1489 Quad SCEMITT line receiver

U5, U38, U4l 7415244 Octal buffer

Uo, U2l1, U24, U33, U49 741874 Dual "D" flip-flop

U29, U39 74LS08 Quad AND gate

us, U37, U509 741500 Quad NAND gate

U9, U559 7415393 Dual binary counter

Ull, Ul18, U3l, U45, 7418373 Octal "D' latch

U46, U6

Ul2, U19 7415138 3/8 MUX

Ul3 7406 Hex inverter, open collector

Ul4 74S86 Hex Schmitt Quad XOR gate

Ul5, U6l 74520 Dual NAND gate

Ulé 8l16 Dual programmable baud rate
generator

Ul7 1488 Quad transmitter

U22 7415165 8-bit shift register

u23, U027 Z80A SIO

U25, U72 74LS10 Tri NAND gate

U26 81-187 Character generator EPROM (2732)

U28 Z80A CPU

U29 74LS195 4-bit shift register

U32, U43 74LS@2 Quad NOR gate

U34 741514 Hex Schmitt inverter

U35, U44 6116 RAM, 2K x 8-bit (2@@ns)

U36 6545A~1 Video controller

U39, U54 74LS245 Bi-directional 8-bit buffer

u42 81-322-C Boot EPROM (2732)

U49 741532 Quad OR gate

U47, U48 7418157 Quad 2/1 MUX

Us1, U552, U57, U58, U62, 4565N-15 Dynamic RAM 64K x 1 (15@ns)

U63, U68, U69 (Mostek number)

Us3 7415163 Synchronous 4-bit binary counter

u55 14-2-392 14-Pin pull-up resistor

U56, UG5 74LS04 Hex inverter

ué64, Uo67 74HCUG4 Hex inverter, MOS

U66 74LS93 Asynchronous 4-bit binary counter

U73 WD9216 Data separator

U74 1793 Floppy disk controller
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SOOPE SIGNALS FOR TROUBLESHOOTING 81-184-n

The examples of correct signals shown here do not represent all of the signals
on the 81-183-n mainboard, since most of the signals will be high-low toggles.
A group of signals taken from a video clock divider (U66) are shown to
illustrate the timing relationships between the various video signals.

The signal measurements were made using a Tektronix ocilloscope, model 2213.
Tt has a bandwidth of DC-6@ MHz, sensitivity of 2mV/cm, a sweep delay of @.1
microseconds to 1 second, and a graticule display measuring 8 x 1@ am.

Each square of the representation is the equivalent of one square cm. on the
graticule. The scope was set for 2V/div. and .2micro-secs/div. for all
figures except figure 2, which was set at .5micro-secs/div.

Signal M1 from pin 27 of the CPU (U28) was triggered on. This signal is shown
in the top half of each display and was channel 1. Ground for signals shown

on channel 2 was established at the first graticule line above the bottom of
the display.

State of the machine: The machine has just booted-up on the hard drive.
Figure 1: Pin 6 of U28, 4MHz clock signal.

Figure 2: Pin 24 of U74, 1MHz clock signal.

Figure 3: Pin 12 of U66, video, clock divider.

Figure 4: Pin 9 of U66, video, clock divider.

Figure 5: Pin 8 of U66, video, clock divider.

Figure 6: Pin 11 of U66, video, clock divider.
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IC LIST, 81-294-n

Reference

Designation Description

Ul, U54 7406 Hex inverter, open collector

U2, U25, U71 741814 Hex Schmitt inverter

u3, U5 1489 Quad Scmitt line driver

U4 1488 Quad line driver

Ue, U13, Ul4,U55, U58 74LS373 Octal "D" latch

us 7415374 Octal "D" flip-flop

uo 81-235-n Character PROM (2732)

Ulg 81-189 Custam gate array

Ull, U017 280 SIO

Ul5, U23 6116 Video REM

Ule 6545EA CRT controller

U2g, U3l 7415245 Octal bus transceiver

U22 3.9K Pull-up Resistor

U24 WD1943/ Dual programmable baud rate

8l16 generator

U26, U27 7415138 3/8 MUX

U28, U51 7415244 Octal buffer/line driver
(3-state outputs)

U29 81-194 Custam gate array

u32, U33, U38, U39, 141, 2164 64K x 1 RAM

U42, U47, U48

Uu34 81-292 Boot PROM (2764)

u37, U45, U59, U72 741502 Quad NOR gate

U49 7ALSO0 Quad NAND gate

U43 Z80A CPU

U44 1793 Floppy disk controller

U46 741804 Hex inverter

Us2 74LS32 Quad OR gate

8/ 7418195 4-bit shift register

U6l 74LS@8 Quad AND gate

Ué5 741810 Tri NAND gate

Ue6, U75 74LS74 Dual "D" flip-flop

ue7 FDC9216 Data separator

u73 74HCOQD Quad NAND gate
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