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1.1 PURl?<:SE <F 'IK.HfiCAL MANUAL

'!his publication is intended to be a technical re ference guide to be used by
trained rePair technicians. It will attempt to COller all dealer-serviceable
sections of Kaypro computers. '!his manual replaces previous manuals on the
subject.

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

It is our desire to provide dealers with the infurmation and stlJ?fX)rt needed to
expedite rePairs am provide the users with the service they deserve. We
encourage your comments am suggestions regarding this manual.
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1.2 SCCPE <F 'lHR\IICAL Ml\NUAL

'!he infbrmation and procedures covered by this manual assume some technical
kn<:Mledge on the part of the reader. '\

'!he policy 0 f Kaypro Corporation is to repair computers to the modular level
only. Even Kaypro's repair technicians do not rePair switching power
supplies, CRI' assemblies, or disk drives. Repairs to modular comPonents not
manufactured by Kaypro Corporation (power supplies, CRI' assemblies, disk
drives) are Nor covered by this manual.

Ibwever, we do rot discourage dealers and technicians who have the knowledge
and the tcx:::>ls to repair to the component level from doing so, on out~f

warranty Kaypro computers.

'!he adjustment and rerroval/replacement infbrmation in this manual is organized
by module type, with the exception of removal/replacement infbrrnation :fOr the
KAYFRO RCBIE, which is placed in a seParate section due to the di fferences in
chassis design and hardware module placement in that machine.

\
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5.e IWUiARE M<DRES
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\

2." F<X:: INFCIMATI<N

As Kaypro keeps in step with romputer technology, the models have changes
which affect FCC ratings. The proPer rating is affixed to the back of each
romputer. Contact the Kaypro Engineering Department if you need further
infunnation•
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3.8 H<IEL SPECll'ICATIQ1S

3.1 KAYPRO 2 SPOCll'ICATIOlS

CPU

RAM

MAINBCARD

DISK STORAGE

KEYBCARD

VIDEO SCREEN

I/O CCNNECl'ICNS

Z-80 2.5 MHz

64K bytes

81-110-n or 81-240-n series.

Two 5-1/4 indh, double-density, single
sided, floppy disk drives, providing
19lK bytes of storage per diskette.

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

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

(he "Centronics"-type parallel
port, one RS-232C serial port.
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3.2 KAYPRO 2/84 aId 2X SPFCIEilCATI~

CPU

RAM

DISK STORAGE
(Kaypro 2/84)

DISK STORAGE
(Kaypro 2X)

KEYBQt\RD

VIDEO SCREEN

I/O C<::NNECI'ICNS

Z80-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
3901< bytes 0 f storage per diskette.

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

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

Che "Centronics"-type parallel port,
t'WO RS-232C serial ports.
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3.3 KAYP{«) 4 SPFX:.lFlCATIQIS

CPU

RAM

DISK STORAGE

VIDEO SCREEN

I/O Cc:NNECI'ICNS

Z-80 2.5 MHz

64K bytes

81-240-n series.

Two 5-1/4 inch double-density, double
sided, floppy disk drives, providing
3901< bytes 0 f storage Per diskette.

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

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

Cb.e "Centronics"-type Parallel port,
one RS-232C serial port.
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3.4 KAYPRO 4/84 SPJ£IFlCATICNS

CPU

RAM

DISK STORAGE

KEYBmRD

VIDEO SCREEN

I/O C~ICNS

MmEM

REAL-TIME CLOCK

Z-80A 4.0 MHz

64K bytes

8l-l84-n series.

Two double-density, double-sided,
floH¥di~~ives, provMmg 39~

bytes 0 f storage per diskette.

Detachable, 72 key typewriter style
keyOOa.rd with 18 progranmable keys.

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

(he "Centronics"-type parallel port,
two RS-232C serial ports, one RJllC
rrcdular telephone jack.

Built-m, 300-0000 rrcdem, with Bell
System 103 crnpatibility. Uses Texas
Instruments TMS99531/TMS99532.

Built-m real-time clock. Uses National
r-M58167.
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3.5 KAYPRO 4X SPJ£IFICATIQ1S

CPU

MAINBCARD

DISK srOOAGE

KEYBCARD

VIDEO SCREEN

I/O C~ICNS

MffiEM

~TIME CLOCK

Z-80A 4.0 MHz

641< 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 programna.ble keys.

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

(be "Centronics"-type parallel
port, two RS-232C serial ports, one
RJIIC rrodular telephone jack.

Built-in, 300-0000 modem, with Bell
System 103 compatibility. Uses Texas
Instruments TMS99531/TMS99532.

Built-in real-time clock. Uses National
r.M58167.
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3.6 IQ\YPRO 19 SPJ£IFICATIQIS

CPU

RAM

DISK STORAGE

VIDEO SCREEN

I/O CCNNECI'ICNS

Z80A, 4.0 MHz

64K bytes

81-18l2J-n series.

(he 5-1/4 inch double-density, double
sided, :fl.oFPY disk drive providing
39l2JK bytes of storage per diskette.
(he hard disk drive providing 10M
bytes 0 f storage.

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

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

(he "Centronics"-type parallel port,
t.v.Q RS-232C· serial ports.
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3.7 KAYPRO RCBIE SPEClFlCATI<NS

-----,

CPU

RAM

DISK STCRAGE

KEYBCNID

VIDEO SCREEN

I/O CCNNECTICNS

MCDEM

REAL-TIME CLCCK

Z80A, 4.0 MHz

64K bytes

81-296-n series.

Two 5-1/4 inch, high-density, double
sided, flowy disk drives providing
2.6M bytes of storage per diskette.

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

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

(he "Centronics"type parallel port,
two RS232C serial ports, one RJllC
m:xiular telephone jack.

Built-in, 300-baud modem, with Bell
System 103 compatibility. Uses Texas
Instruments TMS9953l/TMS99532.

Built-in real-time clock. Uses National
~8167.
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4.f2J I<AYPRO RCM REVISICN-CP!M VERSI<N CCMPM'IBn..rIY

2/83

4/83

4/83 + 88

2/84

4/84

4/84 + 88

2 X

4X

RCBlE

CP/M VERSI<N KAYP.RO PARr J
( :fOr CP/M disk)

2.2F 0777

2.2F 1475

2.2F 1475

2.2G 2619

2.2G 2622

2.2G 2622

2.2G 2470

2.2G 2340

2.2G 2340

4-1

RCM VERSI<N

81-149-C or 81-232-A

81-232-A

81-232-A

81-292-A

81-292-A

81-292-A

81-292-A

81-326-E

81-326-E
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5.0 aJASSIS

5.1 aJASSIS H<XD ImDlAL (EX.CEPT KAYPRO RffiIE)

1. Turn 0 ff the machine.

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

3. Remove the ten screws from the chassis haJdi there are two on top
and fuur on each side.

4. Renove the haJd fran the chassis.

aJASSIS H<XD~

1. lDwer the hood onto the unit.

2. Align the two holes on top 0 f the hood with those on top 0 f the
chassis.

3. Insert the two flat-head screws into the holes on the top of the
chassis and start them, but do rot tighten them yet.

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

5. Tighten each screw securely.
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5.2 TaXH-UP:J:NF(H4AT1<N

Kaypro Corp::>ration has small amO\IDts 0 f touch-up paint fur Kaypro hcx:x1s and
chassis available to the dealers. Contact the Hardware Technical Support
personnel to obtain this paint.

O=casionally a customer's computer will have scratches on the hcx:x1 or chassis.
A small amo\IDt of rubbing com];X)und, when carefully applied, will often smooth
out very small scratches on a hcx:x1 or chassis. Should painting be necessary,
there are two sizes of sable paintbrushes to have on hand: size 00 and size
000. 'Ihese brushes are available at any art supply store.
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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 to locating possible problems on a .mai.nl::x>ard.

; ,.

Consult an appropriate databJok (TrL, Zilog, etc.) if you need to find out the
internal v.orkings of a particular IC.

MAINBQl\RD .TRaJBLEsHoorING TIPS:

A blank EPRCM can be used to help troubleshoot Kaypro mainlx:>ards of series
81-110, 81-240, and 81-180. The appropriate model of EPRCM (2732, 2716, etc)
allows a quick check of the 1:x:lard. 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. There should be a pattern of
signals like this:

For th~ 81-240 1:x:lard:

U20 (D7)
U21 (06)
U22 (D5)
U23 (D4)
U24 (D3)
U25 (D2)
U26 (Dl)
U27 (00)

ION
ION
toggle
toggle
toggle
ION
ION
toggle

The U-numbers 0 f the main RAM chips will vary depending on which mai.nl::x>ard
you have, but the pattern will be the same.
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Ie LIsr, I<AYPRO 2 (81-1l.0-n)

Reference
Designation Description

----------------------~--~~---------~------------------------------------

Ul
U2,U67*
U3
U4
U6, Ull
U9, U80
U10, U61
U12, U14, U32
UlS, U39
U16 through U19
U20 through U27
U28 through U3l
U33, U34
U3S, U38
U36
U37, U56, U8S
U4l
U42
U43
U44, U45, U64, U65
U47
U48, U73
U49, US2, U62
US4, U72
US7, US8, U60
US9
U63
U66
U68
U69
U70
U7l
U78

U8l
U82
U84
U86
U87
U88

74Ls161
74HCU04
74IS290
74lSl0
74lS393
74lS08
73IS32
74lS74
74lS00
74lS157
r-D16665
2114
74157
8216
74IS20
74lS02
748151
74IS174
81-146
74IS243
81-149
74lS04
74IS241
Z80 PIO
74IS138
74IS373
Z80 CPU
74164
1488
1489
Z80 SIO
74804
8116

7406
FD1793
74lSl95
74IS293
74lS390
FDC9216

4-bit counter
Hex inverter, CMCS
decade counter
Tri NAND gates
Dual binary counter
Quad AND gates
Quad CR Gates
Dual "D" flip-flop
Quad NAND Gates
Quad 2/1 MUX
(or equivalent) 64K x 1 RAM
lKx4RAM
Quad 2/1 MUX
Quad Bi~irectionalMUX
Dual NAND gates
Quad NCR gates
8/1 MUX
Hex "D" flip-flop
Character generator EPRCM
Quad bus trans
Bcx.>t EPRCM
Hex inverter
O:::tal buffer

3/8 MUX
O:::tal "D" latch

8-bit shi ft. register
Quad line driver (cur)
Quad SCHMIT!' line receiver (IN)

Hex inverter
Dual programnable baud rate
generator
Hex inverter, OPen collector
Flowy disk controller
4-bit shift. register
4-bit binary counter
Dual decade counter
I::ata seParator

*NOI'E: THERE ARE SCME VERSICNS CF THE 81-1l0 B<J.\RD CN WHICH U2 AND U67 ARE
Nor CMCS IC.S BUI' ARE NffiMAL TI'L ICS. READ THE Nt.Jrv4.BER CN THE IC TO
BE SURE.
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&nPE SIGNALS 'ID AID IN~ (81-1UJ-n)

The examples of correct signals shown below do rnt represent all of the
signals on a Kaypro mainboard, since most signals will be simple high-low
toggles. A group of video signals (~0 through ~3) are included as
illustrations of the timing relationships between the various video signals.
Note that only~ of the I/O signals on U5? will be low at any given time.

State of the machine: The d<X>r 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 OC-60 MHz, sensitivity of 2mV/em, a sweep delay of 0.1
microseconds to 1 second, and a graticule display measuring 8 x 10 em.

Signal Ml from pin 27 of the CRT (U63) was triggered on. This signal is shown
in the top half of each display and was channelL 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 em on the
graticule. The scope was set for ?V/div. for all figures, an1 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, lMHz clock signal.

Figure 3: pin 3 of U6, ~0.

Figure 4: pin 4 of U6, ~l.

Figure 5: Pin 5 of U6, ~2.

Figure 6: pin 6 of U6, ~3.
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Ie LISI', I<AYPRO 2/4 (81-240-11)

Reference
Designation

Description

UI
U2,U67
U3
U4
U6,U11
U9, U80
U10, U61
U12, Ul4, U32
U15, u39
U16 through U19
U20 through U27
U28 through U31
U33, U34
U35, U38
U36
U37, U56, U85
U41
U42
U43
U44, U45, U64, U65
U47
U48, U73
U49, U52, U62
U54, U72
U57, U58, U60
U59
U63
U66
U68
U69
U70
un
U78

U81
U82
U84
U86
U87
U88

74lSl6l
74HCU04
74LS290
74lS10
74I.S393
74lS08
73I.S32
74I..S74
74I.SOO
74I.S157
M:M6665
2114
74157
8216
74I.S20
74I..S02
748151
74I.S174
81-146-n
74lS243
81-232-n
74I.S04
74I..S24l
Z80 PIa
74I.S138
74lS373
zoo CPU
74164
M:1488
M:1489
Z80 810
74804
8116

7406
1793
74I.S195
74I.S293
74I..S390
FOC9216

6-9

4-bit counter
Hex inverter, CMa;
Decade counter
Tri NAND gates
Dual binary counter
Quad AND gates
Quad CR Gates
Dual liD" flip-flop
Quad NAND Gates
Quad 2/1 MUX
(or equivalent) 641< x 1 RAM
lKx4RAM
Quad 2/1 MUX
Quad Bi-directional MUX
Dual NAND gates
Quad NCR gates
8/1 MUX
Hex "Oil flip- flop
Cllaracter generator EPRCM
Quad bus trans
Boot EPRCM
Hex inverter
ectal bu ffer

3/8 MUX
ectal liD" latch

8-bit shi ft. register
Quad line driver (aJI')
Quad SCHMITr line receiver (IN)

Hex inverter
Dual prograrnnable baud rate
generator
Hex inverter, OPen collector
Floppy disk controller
4-bit shi ft. register
4-bit binary counter
Dual decade counter
Data separator



The examples of correct signals shown below do rnt represent all of the
signals on a Kaypro mainboard,· since most signals will be simple high-low
toggles. A group of video signals (CC0 through CC3) are included as
illustrations of the timing relationships between the various video signals.
tbte that only~ 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. '!he door of drive A is open; the machine is waiting
to boot.

'!he signal measurements were made using a Tektronix oscilloscope, model 2213.
It has a bandwidth of OC-60 MHz, sensitivity of 2mV/em, a sweep delay of 0.1
microseconds to 1 second, and a graticule display measuring 8 x 10 em.

Signal Ml 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 em on the
graticule. The scope was set for 2V/div. for all figures, arrl 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, lMHz clock signal.

Figure 3: pin 3 of U6, CC0.

Figure 4: Pin 4 of U6, CCl.

Figure 5: Pin 5 of U6, CC2.

Figure 6: Pin 6 of U6, CC3.

6-10
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SI~ r.<rATICNS, 81-240-0

IC
SIGNAL LOCATICN' PIN NO.--
CPU SIGIALS

CPU clock U 67 (;
1 MHz U 87 13
2 MHz U 87 3
MREQB U 62 16
RDB U 62 5
M1R (re ference)

MEMrnY SIGIALS

RAS U 39 11
CAS U 66 5
MUXC U 66 4

VIIEO CLOCK SIGW.S

CLOCK, Yl U 2 8
CC0 U 6 3
CCl U 6 4
CC2 U 6 5
CC3 U 6 6

6-12
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on
REao

1'\

u""

?U5D'\

~NL

s4~:
~Gl

IIIAT[RIAl

"/ep' ""SlD
Nle
w/e 'l/'" ""I'
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Ie LISI', 81-180-0

Reference
Designation

U1
U2
U3
U4, U10
US, U38, U41
U6, U21, U24, U33, U49
U20, U30
U8, U37, US0
U9, U59
U11, U18, U31, U45,
U46, U60
U12, U19
Ul3
U14
U15, U61
U16

U17
U22
U23, U27
U25, U72
U26
U28
U29
U32, U43
U34
U35, U44
U36
U39, U54
U42
U40
U47, U48
US1, U52, U57, U58, U62,
U63, U68, U69
U53
U55
US6, U65
U64, U67
U66
U73
U74

74874
74808
74804
1489
74I.S244
74I.S74
74I.S08
74I.SOO
74I.S393
74I.S373

74I.S138
7406
74886
74820
8116

1488
74I.S16S
Z80A S10
74I.S10
81-187
Z80A CPU
74I.S195
74I.S02
74I.S14
6116
654SA-l
74I.S245
81-302-e
74I.S32
74I.S157
4565N-15

74I.S163
14-2-392
74I.S04
74HCU04
74I.S93
WD9216
1793

6-17

Description
,---,-----------

Dual "D" flip-flop
Hex Schmitt Quad AND gate
Hex inverter
Quad SCHUTI' line receiver
ectal buffer
Dual "D" flip-flop
Quad AND gate
Quad NAND gate
Dual binary counter
O::ta1 "D 1 latch

3/8 MUX
Hex inverter, open collector
Hex Schmitt Quad XOR gate
Dual NAND gate
Dual progranmable baOO rate
generator
Quad transmitter
8-bit shi ft. register

Tri NAND gate
Olaracter generator EPRCM (2732)

4-bit shift. register
Quad NOR gate
Hex Schmitt inverter
RAM, 2K x 8-bit (200ns)
Video controller
Bi-directional 8-bit bu ffer
Boot EPRCM (2732)
Quad OR gate
Quad 2/1 MUX
Dynamic RAM 641< x 1 (150ns)
(r-bstek nurriber)
Synchronous 4-bit binary counter
14-Pin pull-up resistor
Hex inverter
Hex inverter, CMCS
Asynchronous 4-bit binary counter
Data seParator
Floppy disk controller



&XI'E SI<N\LS Pm~ 81-180-0

The examples 0 f correct signals shown here do not represent all 0 f the signals
on the 81-180-n mainboard, since most of the signals will be high-low toggles.
A group 0 f 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.
It has a bandwidth of OC-60 MHz, sensitivity of 2mV/em, a sweep delay of 0.1
microseconds to 1 second, and a graticule display measuring 8 x 10 an.

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

Signal Ml from pin 27 of the CPU (U28) was triggered on. 'Ihis signal is shown
in the top hal f 0 f each display and was channell. Ground fur signals shown
on channel 2 was established at the first graticule line above the 1:x>ttom of
the display.

State 0 f the machine: 'Ihe machine has just 1:x>oted-up on the hard drive.

Figure 1: Pin 6 of U28, 4MHz clock signal;

Figure 2: Pin 24 of U74, lMHz 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.

6-18
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CPU VIDEO I/O

RAM Address CharacterIClocksI Multiplexing Generator Hard Floppy
Drive Disk

0
C C·
0 0
N N

Video T T
Driver Video R R

RAM 0 0
Z-80 II

, I I I L L
CPU

I
Data Bus

Buffer I I I , ,
I I IParallel

Ports • • ~

Monitor II I I I I l
ROM Serial

~ Data I Ports

Control, , , •

HIResetI Control

I I BCRT Port

I I Controller Selection
Memory Address

Management

'I
Data

KAYPRO 10 BLOCK DIAGRAM



REVISIONS
ZONE LTR.I EFFECT. DESCRIPTION I DATE I APPROVED
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I MFR. ICIRCUITTn EM
CODE REF. I NO.
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_'0_ N{<

-'-- ,-1-
L_._ "lIe.
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8'lr .the, perS/JP

()l'~n'J'·.1o, /)l I
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SA,
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E>A'i
BAl
eA2..
\lA I
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NON-LINEAR SYSTEMS. INC.
DEL MAR. CALIFORNIA

NOMENCLATURE OR
DESCRIPTION

PARTS LIST

KAyr.;>k.;O J 0

(AJU3i' A
(AlA}.. --' 6
II>JA~ 3 <

7415
I~r

SCHEMATIC, PROC~ 5 SO/?..

e
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Ie LISl', 81-294-11

Reference
Designation Description

Ul, U54 7406 Hex inverter, open collector
U2, U25, un 74IS14 Hex Schmitt inverter
U3, U5 1489 Quad Sanitt line driver
U4 1488 Quad line driver
U6, U13, U14, U55, U58 74IS373 ectal "D" latch
U8 74IS374 CCtal "D" flip-flop
U9 81-235-n Character PROM (2732)
U10 81-189 Custan gate array
Ull, U17 Z80 810
U15, U23 6116 Video RAM
U16 6545FA eRr controller
U20, U31 74IS245 ectal bus transceiver
U22 3.9K Pull-up Resistor
U24 WD1943/ Dual progranmable baud rate

8116 generator
U26, U27 74IS138 3/8 MUX
U28, U51 74IS244 ectal buffer/line driver

(3-state outputs)
U29 81-194 Custan gate array
U32, U33, U38, U39, U41, 2164 64K x 1 RAM
U42, U47, U48
U34 81-292 l3c:ot PROM (2764)
U37, U45, U59, U72 74IS02 Quad NCR gate
U40 74IS00 Quad NAND gate
U43 Z80A CPU
U44 1793 Floppy disk controller
U46 74IS04 Hex inverter
U52 74IS32 Quad CR gate
U60 74IS195 4-bit shi ft register
U61 74IS08 Quad AND gate
U65 74IS10 Tri NAND gate
U66, U75 74IS74 D..lal "D" flip-flop
U67 FOC9216 Data seParator
U73 74HC00 Quad NAND gate
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**********

Scope signals fur this mainboard will be available soon; the section will be
sent to the dealers fur insertion into the new Technical Re ference Manual as
soon as it is available.

************

6-28



1
I

DATE 1 APPROVED

SHEET 2A

1

1171

~
7Y. S 1'/

USED: 2S'2G.'27

2~3/3'/37
,+0) '1{ 'ti-'1~

~ ~ ,
St, S4, 5").1,

Si"l~71./73

:5"fI. U lJoJ:

',5, as, 4~
(.1.

GAl
BA'
BAS
IbA't
BAl
/SAl..
IlAI
~AP

v NO.'s Nor ".JED: .30, .S,so,r"
r7. H, '3. ,~, , ... "

(E) lEO :rT-'I<.

DESCRIPTION
REVISIONS

I-=-'-'-=1F+=':";:':-"t- -

~.....
~

~

!,

(e)4r1H;! -J,....!,H

O~

'OK

(A,f,r) (NT I "I tN'T

I

(D)'fM"'~
~

ay __ "'Ie.

~ sol;>
"""--

14_<00 i U("I

~" II" GC)" ~V'3 v'j 10 ~-----------JT-~'1 !lB4"""'~
" 10 1i' 'Oi:' wle. -- ;r"t-S"u KEY

,"'"" 1"SO' £iO~'''-'17
Q'''' (0)~ J'-'" ><onlll ~jT ~
1J:~:'t~~ 'C',.... \} ,,"" ....... ,....-."'" f,U ]"'·000 A)O~ 3,3 nifU)'f1
~ ....... ~ -< <l( ....' v <"\:"':"'~ \I ~ ~~~ 7"tL.30Z. ~J"T-OOJl"'OJ. I T/04IlU II

"'-N:;;';<;::;";;;;:~~rl!:!~~ ~)-~'II> V.. «"0(,(,«,("««<1<1«1 "'I< Vl7 ~.~r'l-~lIJRvu . II JJ U NOS.
A,S 5' Ii uP n·o/I> R,D

A":' ,~, ()~;~ 7'tUI>t- 741500 7'!LSO"t
AIJ • "S" A IO.", it VS ~ 1>.1. 3 ~ <I
All ~ ~ ~." £l~ CA)~ ...4"_,,./ ,'~ <II V'IO F V-
Ail I "" A" Vee .L.:-'" 7~lSOt. Il----/ ",'1-'-
AID 40 "AIO!1...r--""'- 1.0

A1 31 .......' 6 OJ V'c~ Of~''-;r.
AI U if> Ar in ' ; V
A7 • 1 117 A"l /I r 7~LS tI ~-.r"-lV
A~ .; ~ A" '(n..4 ~ ;~ ~ 2~'f 01; ,,",·ZO
A5 AS' I 1 o~7,-n,
A4J~ ~II'I 14 7tUZlD~r"_l4(

U43 ., A) U3't ,) I OiT~ ;r,."
AZ ~l. At t t. t 1'1- r,-H'
AI I AI -4 ! 0 1<' T'I-;lO
A 1"0 /0 "'" ... Z~ I" J'I-~'1.

i'80A (6,e, 0, £'''1 (e) p"ol'1a...~ ~ (iNa~, -----po
_'-i> cPU '!o::l:::'g~9 ,'2. O~".". o. ,t;f

"~::'. 07 I~ ,t I I I "",, 07 ~, 'I J"I' &1>7
USY 75'_ l)(. '0 ~ SO v~ ~n::~' 81>'

7,#0" D !, "l "l"LS ~1"'" 81>r
7$<>A- (F) ""AlT 3;:." l;;;iAlf D' '7 ¥" Z'S !-4r-n-/o 80'1

~
;rOf-3'- D~ ,~ ~'t tl31 ij£-n-, ~D~

co. ,OOK D 1 ~.,-'- BD'L
",,,... IVIr 01 ,t; 1 ~n-1 SOl ~OLR'" ,::7/, II LJ~/o l~ _ ,+ D ~ ilL- r,·t. 8DCI 7~L 7<flS?'l.. 7~L S.I~

~~T. 3". "... rsT K Dill ' ,~ 117Z t. '" A SO

...... + 7«.51" 7"L"" k'32 t:> .... ~ " 1. I~l3 ~"

--l
11'N'" i"UiiiQ %~ '~Ct U7/
(. " BU)'AK i1J-- "'Ie ~4Ls,n IJ 7/

'OM Mil " , /172 /0 3 ~ • VIZ 7'+1.'01-
ltD 21
;:iii n 7'tltl't ..

s~s01. 74<031. fo;;i;2-0 I r'-H rORQ (.>.EF)iiJT n-'1'1

, (D) ORQ 'U'I5 y '1~... ,_ M/ 'Z7 7'1- ... MT "
(D)J"TR~ _-/ ~ 7""'1 " ... P-!-N/e r J r I '~7V7i 7~-'3 UT

tZ? (i"UO ~r IS' ~, ~, ';J' I ..,-.1..'." (A} A1.--4- A IS s,"uo A (f!)

;;m ~" " ~ ~ ~ '6 ~ \ ().) AS--! 8 uz(. ,. 51.,11 (I')
~ ~, I'" ~ Il:! ~ 1I'I°YlIA)A'l---'l. e. ;' .... uD -S (.)

.... '). I'" J: 74l,.) .,oe51 (I)
v QC 7"'L~C)O ,), If ~ (D)

I (~A7~ 1<1 svS ....T (Il)
_~ \)'ZS 5 : , ji'DJ;TlI; (0)

(A)A5 .r Co , : .,. i/l1iiS (8)

( ) T ---l (",) A~ --;- A p-#.- P'i'15CS (,\ " . ~
8,D,E itS U!lIU-~ 8 P-!4-- 'T,"O'J 7'fLSI't aTY PART OR I NOMENCLATURE OR I MFR. TCIRCUIT ITEM1""--"-- _.~<I_~ C UZ7 pg..- N/< REaD IDENTIFYING NO. DESCRIPTION CODE REF. NO., I PROPRIETARY m.s p;f--W/C: PARTS LIST I

"TO. U-'/-I +~ , ~N/C. UNlESS OTHERWISE SPEc:JflEO c:DNTII, R SYSTEMS INC
INFORMATlO""A) 7-~ 1~8 ,J.9--fJ/e NO e NON-UNEA .'

TO:U~-I't 1.I~'i-'10, '_.. __..__.. ~ ~"'/( OlMENSIONSAREININCHES' 17. DELMAR CAUFORNIA
/ \ ( Al15 -----..£ bL- Ie TOLERANCES ON DRAWN R T ·7;</-1'1 •

, '" DECIMALS'l ANGLES CHECK I
;:L, rrot :f.).f dt>l'lt'\ih,)(1 ± .010 :t 0·»

• V I 0; "". ,,\nn,s';" tt I' FRACTIONS APPR ~ y N';-I If 5 C H(; MAT I C~ P R. oc~ 5 5 0 fl-
l "Ie. "") ;tilt) >!L'.'1lfI : '" 1/1Z RELEASE DATE <-f,' ~'4 ~ I

Lf ''-I~'''\lDn0': MATERIAL Bolt'o IH 1'1 KAY PRO 2.184--
tUM')'" .'!'1(,"I. I SIZEI'COO£ IO£HT NO~I I
thoi: 'i,AIRHSs,I(I'I f)T : 8 I Z. ; r-

L ~,~ Co'Pl'la!I~' I NEXT FINAL NOT FINAL C 03626 - ~
__..:. ._._..1 ASSY. ASSY. ASsy.lAssy.

APPliCATION QTY. SCALE IWEIGHT

1<j0.~ ,-i<S''I

~ ~
~ ~I ~ UlS

~ ~51'i

'V -~~ \J v~S

z. "l'!LSOl. "'"

~W--
~ ]III'Oy

~
' ,.
fults

J'A~E I. c. S :
V,..,J, ~lC,

117., <)7$

r,o-'/

JIO-I

]1C1-) ''''''',11oUl

.fIl>l

I
N
\0



(0) AI2 CH l Lf'2 ~
l~rccL~

ZONEllTR.1 EFFECT.

REVISIONS
DESCRIPTION DATE I APPROVED

(A) 01
(A)OI.
CAl tlS"
{A)O'f
(AI03
(.. In
(A)P',
IAlD~

~

U rvO~ USED: I." Z, Si.: 9~
/0 131'f IS

,J I I I

1(" Z02'Z.U
, I ."

SHEET ze
8/- z15
84-

30QJ\-

R~

t;'>

NON-LINEAR SYSTEMS, INC.
DEL MAR. CALIFORNIA

~ ... '+
~30a.-

SCH EMATI C, VIDE 0

Il<'

~K..

L;:,.

CD

SIZE

C

3~¢ A

Il'-

7~O" UI
",yl'3 ,'[!>oZ J TI-'i V£IlT SYiVC

7'/0(.

""W
O

VI
:3 '+v.......

QTY PART OR NOMENCLATURE OR ITEM
REQD IDENTIFYING NO. DESCRIPTION NO.

PARTS LIST
UHl£SS OTH(RwtS( SPECifiED CONTR.

DIMENSIONS ARE IN INCHES .-:N~o.;;...+- .......". ..,..=...".,..l
TOLERANCES ON DRAWN

DECIMALS I ANGLES CHECK

FR:C:'~NS '" O' »' APPR 1l. W J
'" II3Z RELEASE DATE

MATERIAL I ao..tl> Rev II

QTY.

NEXT'INAl
Sy.IASSY.

NEXT I fINAl
ASSY. ASSY.

APPLICATION

,;

~..

~

o.

~:d I,.., iiI 1(I':tlltlfJr.

!:i.r.QB.M~OON

,I :'<JIi':/I. ,:-:\];1 ,C'.
;.- ~ :;~~l 1,J' I;:~',l

r-~~( ;" ~J~J,I.' Gt

:;rfl.p,·' .., tli.lhr.·l J

l:~ )~!l1\iS"';loJ;1 I,;

, ,..it,; :of,~ c"",g.· 4hO(.
L.•. -~••••__.••••_ ..__..

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

I PHOPRIETARY

,
~

~~ 7 ~ ~~i
O' Pst
O~ P~I

p~ 031
0'2. D21
01 UI4 0 I r
0111 PIP!

7'1L.31't

0718.1'7 f-!- "'Ad
04I : f2.. "AI
051 14 r:f "'A~
g;i:tJ tt ~:~
02 H1 'lit. ~ MAS'
om-!g ~ MAl.
0¢1r,;;! un f!,; MA7

W
~ ~ M'"
.. Wi ~ ,.,,,,, •W< r.: P1 ,..Ale 'OI...E.. ("31.

II ~Y " ~~~;: OSCI IS L SO~"F
, OAoEN 31'\ j!'

07 ~ co 04 011 07I~ L.l. 07A 07A~ ~ M~<1 = c.:lS
01. il{ Q o~ D.l o~I I f-'- O~A DoH·.!.!! J..1.. MAl RZI. T 30""
o ..~~ of4 DS! os]' ~ HI< OSAI-!.! ~ MAl. 0><"
O'tI-.!.2QHL$O~OH D't'Y ZO~A O.A~ ~MA~ "",,0
01 i-4 Q ~73 04011 03 t11 7'1LS tt P,)/\ 03Aj..!l. loll" ~ MAt ~I-I?'f MHt UI r VI
Ol ~ Q ot4- Dlr 02 i-# ZYS- f4. D1A oZAf-!..!. Id- MAS' ,..., " ... 10 I )'1-1 HoRle S"'IVC

,< .. O'~Q VI:I O~ 011 OI>W U20 rf OIA O'4~ f-!.. MAl. lIlO ~~o... ;~o'-
'0 11 O~~ Q Of-"- l:>~t O~ i-!-!- f-!.- pillA Olll'ol-'- VIS J..!- MA7 Of >1 8'f "a(A)

""9~"/(. '" DIP.. ~c:s ~"A' ,."U 31 ,..,)
aj ..", ~I. oeh ... " ~ ~ if.!- /1/\' x~~ ~Z ~~~ C"')

u,s I,!, J 'r ~ ~ MAIO
~, xOAOO£ PA 30

:J 7 uz. '~Ii"'''''' RW ~Z ;;JR (A)

7~UI'f ~I ,,"''' CU'~r I All' (A)~ DS", ('rr (A)

.. ~1~~1~1~,..j",1 .. r-1;;r..1~:J':(.;r~~ ~ 1~1~~'1;;~ ~
~ ~iS~t f~~l~~~Irrr: !al~~~~IE~~ s' .,jEr' (")~~~p,:t
v a' UfoS-

I>f{ • i , , 7::L-

681rS£11 UII. , 'V

VICIi.O COlVrR.OL1i.1J.. .., ..

7 4H57'/

"J

III
lOt(: U 2-

LTPN SO [>i'.

f.1~

EZ.O---V

""N 7 OF

U I, 2.

,...s

~"'O : ",N 10 01"

Uli','3,"1.2.0
'PIWI"Z. O~

U'I. I'S, 'Z.3

~O\..JEIl.

COlw'tvCc. TIOAJ!

...Sv: f'lN?O OF

U~, '3)~ZO

1","" 7'1 0"
U 1, I !Of t 3

"'IN'''' of
ut, G

Fk¥4 ,,"·'ll(A)

I'
w
lSI



)

DATE I APPROVED

PROPRIETARY
INFOlfMATlON
.~---,.

~t 10/ dist"buhbr.
0' trim"'/)l"" tG
~ OJ atlIcr D~rsnn

orgl'lllllt'on \It

C~!T,p."Y without
, ,h __ Il'lrmrsllQn of

L~~ Cotpg'~lCn .1

r
I

lJ AJ 0 S L).s Ii: J): z.. 5, 48, '/2,

39,33, 32,38, "1-1, '1-7, oS;
,S

OESCRIPTION
REVISIONS

(.4Jt.
/ZA,.,

I) 47

i.41(.

fl.AM

uq/

I.~K

lJo,M

USS

UJ.f

G.'fl<.

~"M

l)l"t

7'/LS~73

VB

(.4K
/ZM'I

10+1<.
RAM

V:!"l

Oi

'~K,.",.,

U4'2.

30PF

cBS'

50PF

~c8+

4'/1<
~AM

YS c::J

B' ~ A7/1f:

, 13 A'-/J~

,v 0 A.lll

:-,---1",,-11 AI/Az
u"ll

I" IZI.O/II

~
> 1."'/10

., 7 Alf~

" S A_/r
, 4f IUs

XI>JR.vt~ ---J

OSCI )8 , ,

"...c 0 .... )1

3:

(A) rti XRD

(I') AI" I' AI' 111 ':'

(AlA·1 .
1'1(.,.11 -(A) /I 'f-----!.lj A I'J

(Al A' 11,.1':-_
n~IJ-

M"b·

~'"(0) /lA"K "/lA>JK

.J -" .. ".,,,"
~)nR'Q 1 XMRE~

(A.) All /4 All 11\1··
lA) 'U~A3 1'121.--(A)AIO '~AIO
(A)/lt S At

"1" ~(A)Aq A~

I.A)A~AI f'/¢I,--(A)Ar "At

0\

I
(All< J Ap )'~A~I

I '" "..~.~<-"'W
(D) I MHI I /1'1"'~

(D) ZMH~ 31 znHI

(A) 4MH1 3' 1M"!

V~,

II-IH

SCHEMATIC, RAM

KAYP~O zl84--

ITEM
NO.

NON.UNEAR SYSTEMS. INC.
DEL MAR. CA1-1~ORNIA

NOMENCLATURE OR
DESCRIPTION

PARTS LIST

CD

QTY I PART OR
REQD IDENTIFYING NO.

UNWS OTll(llWIS[ SPECIFIED CONTII.

DIMENSIONS ARE IN INCHES NO.. «
TOLERANCES ON DRAWN ~ - ••

DECIMALS I ANGLES CHECK
%.010 :t:O·V

FRACTIONS APPR1'
± 1/3l RELEASE DATE J

MATERIAL I l3D"u ReV A

NEXT I FINAL
ASSY. ASSY.

APPliCATION

NEXTIfINAL
,SSY.IAsSY.

QTY.

SIZE

C 8/- Z't5
SHEET Z C



7Y~S10

~I~~
7~LSIO

'~IMHe(")
S"

ZONE1LTR.I EFFECT,r-n
REVISIONS

DESCRIPTION DATE IAPPROVED

rs: PARALLlH PRIt-JTER.

U NO!>. LJS£D:',"/~ ,;","-'1.,;';9, S~
S ~ '0, r. ~ r.S, ' ,
8r b7

CA)

07
Dr,.
l>S
D't
03
l>l.
\)1

DIP
~

p ausY'

~JI.)l 1<11

1,01<
f2. '+ZIIlJ

1".-1/

, ,.,
I ~ Ff;= n-n :~:~;"':0 C'TIlL it 5TII' ------=. H-IZ- D1rvAill rr-IOI r.
I lie

~A~H.T .... 'T""....O
L~~_-;;

~o
II. 0

+-~H-++_-:,3:1 0 1)5'1
I r <>

+-H-+---,,,,,' <> 7'1L5
H-+_.LZ;.j 0 Zit

I~ 0
oI' 0&

I 0",

«:(S<<'~<'
;:::~ ~;;N'::.'o
Q..,QOQQoQ

FLOPPY
1l151<

71'10

JY:

STii'"

~ .11-'1

1''''000 wos.
TO c;WD

loin PAri II-n

",,'fS

i"

R~~

,~ I r
~

11 JA'U.'t
u~o I LA.,..

~
r....

7 DI 10 _

£»0 <LXI!!-- 4M Hil (Al

'0

Jc-"
wlc-ll
/lI/c-J:!
fI/C~

It
.~ R'f'_,.,0'" u~"' I 1'''''1
~
7~VS"f

~T~P .,,- 1.3 t'Z.

7 IJS~

0'''10 f!'k...!.!."{l:.:>J.lL =
~D~"'It>,IJS't

""'" ~rr·2~

~ Tf-'

,:; TFI T (>'J n·-z<-

PSI< Il}\T w rer Ir'Zi

n-JO

."0R'f3 17 '13 :1 0'":1~'Y

:15·7
75-<
75 -~

uH ~~~
~K 7~1

~~7 CAl Ri5 3 7S-/

(,4) I"",, 51 "'TAQ >VH..T(A) ORQ 31 DRQ ;S-"8 "'10( B.

(A) A ~ }\11 -(Al AI {. AI (Al will. Il.."' ... (c)
(C)IMN 2 CL"" ("'POATo. All OJ (6)

----+-...1.<1~r-----+-~R"ll us'!(3 ,'2. ---

~ (A)m-l~--'-'<lm Tr·,,- I'1TI\O'"
~ 7~Ow

,.,yc -i--;f-"Ld~ 'k. II

'5Di'N v... ~ 0 HZ ...
",,",0 ~()

(JI

I
LV
IV

UNL£SS OTHERwISE SPECIFIED

DIMENSIONS ARE IN INCHES
TOLERANCES ON

?~LS3~I~
"
~ 1'fLS3'-

r /7. 1'3

111

I~l~ ~
ro"- ~

~3:

_.. _- -- ..._. __.__...._.... i

f
>- Z "IQ:S2 ~ ... ;;
~ t;:l ~F: ~ " ~ / )
u.J ~I ~ '1 'l. ':: ," :f ,.) II·0: cr: t; }: r~ ;- ~
n.. 0 Ii'~ :0; :..i ~ ,... I,O~ " •. """'.'iit ~ i cC :~" 3 ~_ !

!.~ .. ---,-_.,.. ~-,~ -_..__..-
NEXT I FINAL
ASSY. ASSY.

APPliCATION

NEXT"INAL
SSY.lAsSY.

QTY.

DECIMALS
:t: .010

FRACTIONS
%1/l2

MATERIAL

ANGLES
:t: O· 'N

NOMENCLATURE OR ~MFR. ICIRCUIT liTEM
DESCRIPTION CODE REF. NO,

PARTS LI S T
CONflI. eHO. NON-LINEAR SYSTEMS, INC.

DRAWN DEL MAR. CALIFORNIA

SHEET 2 0



ZONE ILTR.I EFFECT. IliATfT APPROVEO

n

PROPRIETARY
INfQ~MATlON

Not 10< OislnIlutifll
01 lnnClllissioll to
Illy atAeJ IIefIllII
Of1lIlIizalilln llf
ClJIlIpIllJ ...
tile .
1lIfln.~

J'/:
SERIAL

D,llTA CHA"-""'-'.c(".

r'+ PIN' >Jlc: '1-I'//1C.,1~I"Z/-~5"

U NOS. u..sr:.0: ~3, '-I,f:,11
17 2'/ I.!>

/ I

DESCRIPTION
REVISIONS

J'I-'I

:r'f-:l

J'f-}

11:
KEYBOAR.D

II I

~1Z')

(A) 1110
,·"u(J'H"'-""

1&0 t-~:----

;;T{lffl cl~;ll H
OCDB pZ"'Z=-+..... -,

OTA.
ii'fii p2:....:......+-o

iii'

1

Allc.~

1117

~ u~;
21 '7~LS' '+

, ~. -I·.. fI' ..... ' iiAUi5A (A)
.--.:. IND I '?'/J I e OM""y~ ..l. ulS

5;Dur c::;? ,. C 112.4 ,;: ,0 A. /I iAUO"e(A)
,.,~~ L-.1..l fT ~e~~:~~I-~" <:NOS" -:S''+ u3

'''lJj ~ 7,. A "'"

1 1~ P P -J I V +.. Tl_B_~ __ ~ '(10 c, '~3 J"toJ1

fa I -0 "~~'O He'S,[~, '-0 'I ~10~
IS' E' 'f V' u?>

EI'4 Ji ~-~~~ ~~~ J 11" :1,'/-'•••••••• J
............. N - 'e. " __t-- HOOH ~(cl :r</ _7I OCClQClOClCl , .. 21 ~

III I.. 2' I TI 4 ml.l
'
; !l ,.,7 J'I- l-.~ ~ \'l D ,. or ,,~ V'f

Itll,!' "! "" s df ,. r9 r.,,,,, '/
III 0 SO IS' .. Il " J . 2.WiDYi OS, ] 1>'1 T,OA uS' ....,

iYilQ D" ~ 01 MiA~E7 I'~~o THoff
A.De 01 ;-;- '1 01 R,OA -fI" ell n
T,lle Ol I 0' ,_" p~ :;: 4701'1' V~ 01' ~O iii'JA"T '0' ..L.C
nn ~ ~o - ~ O~ U'I "'Z!.",,IIS' T4~~fl'
ern ~~~,i~~- "-!t' CIO n
i<nr ~ ~.~~lil~ ,. 4,5:"0+"", ~4701''' V H- ZO

.. ' jj " m .n' "04 "Ir'"'~ ..\... ,'.'eLI< ti a/14 " ~ 7 •
./A '+_~?t - DC" • c'
e/6 ... "'.. ~ \/7...A '0 £.,/ ~ ~701'''J~ IO~.10.. "1'1. AD

In ~, r;;;; 2" UZ, V,Z_ 12 :r2-'I
;r. "l. - T.oe :,a "': '/
.... 2., "'7 2.1I 7~LSI. ,7'1L.fb All ,Z-t

-- uo.J.~ '" /\
CAl $laCE I --.,il """'~E" '7~lSI'l 7~Lii't L:.- _l-i

J'.oA-uo,'d v ~ V
/,)/1

u o----l
.Co o---J

(1') 1t.1>---.L
(1') .,..1>_'
(1') m---l
(1') Ifn---l
(') ffl __Z
(J'J~-_Z

~~I' n-+-'~I 5TU
lElCo fib
EI7I ~

tol (; JiiT ,~ \4"
1''''('') --y

J~I::=l

1J-7 "\1
J:I-1,S / '1.04

J:.-2 11 R.OA _I ~s- ---
lVI1nf cop--- SIOCE l (A)

JW I ffl"

'_"I~
I1K')W."-·

lio
lEi

13:

Sf.le-IAL
PIe-/NT!!"

.,.~ ,., .... , "'Ie.:
'/_', r-",Z/-lS

I
w
w

I<AYPRO 2/~

I

SCHEMATIC,

NON-UNEAR SYSTEMS. INC.
DEL MAft. CALJI'ORNIA

I MFR. TCiiicUIT liTEM
CODE I -REF. NO.

Si:.R/AL PO!?TS

NOMENCLATURE OR
DESCRIPTION

PARTS LIST

[ QTY I PART OR I
REQD IDENTIFYING NO.

APPR I ~ j Il-\H'I
RELEASE DATE :!l'~ -rl/~

CHECK I I

Ed.~ I~~J CD

I GtMIlP R-'11 1/

UNl.£S$ OTHERWIst: SfECI"EO

DIMENSIONS ARE IN INCHES
TOLERANCES ON

DECIMALS I ANGLES
:&:,olD 2: 0- »'

FRACTIONS
=1/3Z

MATERIAL

..,t"''''O 1"'" l'i
~pJ!) Tv PI'" 7

_1211'.,.0/,,"';1

P.... ~.,..ov'/:

NEXT I fiNAL
ASSY. ASSY.

APPlICATION

NEXTI'INAl
tASSY.IAsSY.

QTY.

S~EIo;';~;'1
SCALE- . rWEIGHT

~/- 2. CIS
ISHEETZ-E.



DATE I APPROVED

SHEET ~-F

IT
/

8' J- 2..'7£>

DESCRIPTION
REVISIDNS

KAYPR 0 27B"+

S~EIo;';;~'1
SCALE IWEIGHT

/VHf .-

PAIrs JAI tlDf-J IiAfCNtfJ
~~,~ AKe MJr ,,,,.TAl<t-P

QTY.

NOOIFINAL
IASSY, IASSY,

APPLICAnON

NOO I FINAl.
ASSY. ASSY.

/

(e)
(~>

(I)
el>
(a)

V
/'
..,t,
-~y

v

/' ,/ ,/

"1 (ma.) / /'

~--+7."~ZO'"~~/ / ~'I' {~~:./
ZOI< ,.... , ""k--~r.-'> MODi:M

..,/c--~~-"

o---------t------t--- J(.- ~ IP (G ..N\"+"''-~-----:Y''i

7L.I'1U" U

~-~'7-------+__~r- H.- '1 IWH, (u;; 1» /

,,7 /

ff'S u NO.5../E:D: ~ 't,l~
1t,.2...S" '::l z. I 2S,.3r,J',• , I

r7f---r--"1r-","",I\,.---' :3 ~ 4-~ '1~4~

t.t.
- SO 7S0JO- /A I~ lUI

V %'!:~ ~i I~ L. .'::; /

) 6~ ~~ I , •

'--L. -_-_-_-~-!~~t~V ~~ 0 "'Ie. / "'Ie. / :,
Y-+----"""":I&(., A" /

~~ ~ Ai. s ~t. r-p9fjf'-:""PR-IE-T-AR-Y-'!s /s ,

• ~ / ~-, 1M,FORMlDON i
~",w ~I ./ __ __ __ __ __ _ lIfrHtx1lmrltlltmrl _

V (", ,?",CK -- --- 0' 1'~'lIl~'OO 10''fL.?A " .
"'AI' (,1) I an; ,.,n<,< ;,..;tm I

MC7'L.OS 3 ~~ t) 3'- iJf8~'-lfzat~r)r: 1.1' .

,,,, ~~ p 0 0'- l,,,ry'\lllO/ ,,~n~/t I

o/J - f) O~ , " 04 ! (ht :~"I\'II~"'VO " I
V~I V'3S 01.

0
~ o~ t' lien'" ;;CfpOrall(', 0 I I O~ , , .• _,. • .

PI ~o IL. 01

I IS 00' QTY PART OR NOMENCLATURE OR ITEMI/'-- - - REQO IDENTIFYING NO, OESCRIPTION NO.

V- PARTS LIST

Wi«> UNLUS OTHERWISE SPECIFIEO C~~~. CD NON-LINEAR SYSTEMS. INC.
DIMENSIONS ARE IN INCHES ., 2'1-r DEL MAR. CALIFORNIA

TOLERANCES ON DRAWN r ~.

DECIMALS ANGLES ~C::!H:!.!E~C~K+- -j-;=-;;;71
IJ'I" %.010 %O'JO' APPR ~f -l~-rI SCI-IEMI:lT/CMOD£M'f'RTC.

1"\ , ~ FRACTIONS 0.,/ ~
(A) WR % 1/l2 RELEASE DATE 3-iP -O'f 1<.31

7'/LS 1. ..,,<SOY MATERIAL 13''A'9 ro" .4
"~L.S01. 7'1"~OC 0 KIT

I'
w
~



0'1
•
V1

-
~

f-

I
~
~

I

R~8 R~9

CR8 RSORSSr 81- _

- .. ~

r I

fl

I?
~

I'IU: IN U. S. R.

g ~~o" l-L-" ~m.~~~ ,,'1 ~ I ILJ
JID'~~~~ ~ OXX)Q, OXX)~ ~WJ,,? ~
I 2YYYYY~0 ~ I ~ I ~ ((X) 10 ~ I ,..-~-, 0 ~ Innn(] ..~. ~\0 """'"\" .. 0 '" '" ,.. " '" "' .. "'"' yyy,,!;>, 1

: ~ Is [f 1C29flo f IC:~'~ i,,;!?,-- ' 6~'~{ L:~
!o~" I, " "" ","U "~, o~O~OOOOOOOO~Q~.~" ~:
~O 30 [ I [ I [ I (27 RI7 RIS R21R22R2 b j()1 ~
:O~.. I' [q'\[ 0[Q~"'" ,~QL, ,~ 'rli' ~~?
~ ~ La! I~ 0 UI5 ~VU~:~e.see C35Q C37 UI7 E. C5 (} ~5 ~ d8 C RP rY\ ~ ~:: 1(\ ~Y YeO~Y&

3 [ I ~ -Q-- ¥ <;;;;>Vdl ~3 U21 R31
.---~-I r y s.~ ~ I0~ I ~ IQf I 9 f I

~<->~ 50 ... ... "" "" a'" Q"" =:J ~

W~f 110 [f ! "'''' f IQ1' I, F-,
~ U2S U3~ ~ 00 f\ U35 (\ u~ R2() U37 r-9

Y5 V ~ -{J9Rs ~35 f I+ I - - I

!o~ I!O~ I f IQf I"f:'§f,; ;'Q$~ I

0

1J35 0U32 ~o \J<43 ~~ U~5 ~ U<IS
~ ~ I~ ~ I:0 ~ I flO ~ I0flOf I~nnn~ ~ I

O
~ ~ ~ U55 U73 C70 USI C71 lJ52 C72 US3 YYYs US~

~ ~ I~O I~O ~ ~ I iO flO ~ 10flOf I R38 gO L=:J : ---- I~

0

\J<42 \J<41 5 U7~ cO· U75 C77 usa C78 US9 U60 lJ61 L--D--J
~ ~ I~O} I ~ O} I ~ IC7S LJ -D- :~ g Lo-J LJI

U48 \J<47 lJ65 lJ66-e=r lJ67 -g R~7 -e=r C86 + JIO

C83} ~ I R~2 f I ~ I0 nonn 01
SER NO. U70 U71 U72 Y? YY

I'
w
V1



Ie LIST, 81-184-11

Reference
Designation Description

Ul, U54 7406 Hex inverter, open collector
U2, U25, U7l 74IS14 Hex Schmitt inverter
U3, us 1489 Quad Sclunitt line driver
U4 1488 Quad line driver
U6, U13, U14, U55, U58 74I.S373 ectal "0" latch
U7 74IS38 Positive-NAND buffer
U8 74IS374 ectal "0" flip- flop
U9 81-235 Character PRCM (2732)
U10 81-189 Custan gate array
Ull, U17 Z80A SIO
U12 IM324 CP-l\mp
U15, U23 6116 Video RAM
U16 6545A Video controller
U18 'IMS 99532 r-bdem
U19 'IMS 99531 Dialer
U20, U31 74IS245 ectal bus transceiver (3-state

outputs)
U21 4N35 Photo isolator
U22 3.9K Pullup resistor, 14-pin DIP
U24 WD1943/ Dual programmable baud rate

8116 generator
U26, U27 74IS138 3/8 MUX
U28, U51 74IS244 Cct.a1 buffer/line driver
U29 81-194 Custan gate array
U32, U33, U38, U39, U41, 2164 64K x 1 RN1
U42, U47, U48
U34 81-292 Boot PRCM (2764)
U35 Z80A PIO
U36 M'1581678 Clock
U37, U45, U59, un 74IS02 Quad NCR gate
U40 74ISOO Quad NAND gate
U43 Z80A CPU
U44 1793 ..Floppy disk controller
U46 74IS04 Hex inverter
U52 74IS32 Quad OR gate
U53, U70, U74, U75 Spares
U60 74IS195 4-bit shi ft register
U61 74IS08 Quad AND gate
U65 74IS10 Tri NAND gate
U66, U75 74IS74 Dual "0" flip-flop
U67 FDC9216 rata separator
073 7~OO Quad NAND gate
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&XPE SIGIAIS, 81-184-0

**********

Scope signals fur this rnain1::Dard will be available soon: the section will be
sent to the dealers fur insertion into the new Technical Re ference Manual as
soon as it is available.

************
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Ie LIsr, 81-296-0

Reference
Designation Description

Ul, U54 7406 Hex inverter, open collector
U2, U25, un 74LS14 Hex Schmitt inverter
U3, U5 1489 Quad Schmitt line driver
U4 1488 Quad line driver
U6, U13, U14, U55, U58 74I.S373 ectal "D" latch
U7 74LS38 Fbsitive-NAND buffer
U8 74LS374 ectal "D" flip-flop
U9 81-235 Character PROM (2732)
U10 81-189 Custan gate array
Ull, U17 Z80A 810
U12 I.M324 <:p-Amp
U15, U23 6116 Video RAM
U16 6545EA Video controller
U18 'IMS 99532 M::::>dem
U19 'IMS 99531 Dialer
U20, U31 74LS245 ectal bus transceiver
U21 4N35 Photo Isolator
U22 3.9K Pullup resistor, 14-pin DIP
U24 WD1943/ Dual programmable baud rate

8116 generator
U26, U27 74LS138 3/8 MUX
U28, U51 74LS244 ectal buffer/line driver
U29 81-194 Custan gate array
U32, U33, U38, U39, U41, 2164 641< x 1 RAM
U42, U47, U48
U34 81-326 Ba:>t PROM (2764)
U35 Z80A PIa
U36 tvM581678 Clock
U37, U45, U59, un 74I.S02 Quad NCR gate
U40 74LS00 Quad NAND gate
U43 Z80ACPU
U44 1793 Floppy disk controller
U46 74IS04 Hex inverter
U52 74IS32 Quad CR gate
U70, U74, U75 SPares
U60 74IS195 4-bit shift register
U61 74IS08 Quad AND gate
U65 74IS10 Tri NAND gate
U66, U75 74I.S74 Dual "D" flip- flop
U67 FDC9216 D3.ta separator
U73 74.1£00 Quad NAND gate

6-45



&:XPE SICl!lN..S, Bl-296-n

**********

Scope signals fur this mainboard will be available soon: the qeetion will be
sent to the dealers fur insertion into the new Teclmical Re ference Manual as
soon as it is available.

************
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6.7 Ml\INB<l\RD REMOlAL

1. Turn off the rrachine and disconnect the AC pcJ#er (5.1).

2. Renove the chassis hcx:x1 (5. 1) .

3. Remove the two screws from the front of the maintoard that attach the
mainboard and the two plastic standoffs.

4. Remove the screws from the rear, top of the chassis that secure the
mainboard. The KAYPRO 2/83 and 4/83 each have fOur Phillips-head screws
and two hex-head screws. 'Ihe KAYPRO 10, 2/84 and 4/84 each have three
Phillips-head screws and fOur hex-head screws.

5. Remove the fX)wer, reset, and video plugs. Q1 the KAYPRO 2/83 and 4/83
these are Jl, J5, and J7. Q1 the KAYPRO 10, 2/84 and 4/84 these are Jl,
J7, and J10.

6. Remove the riblx>n cable(s). Q1 the KAYPRO 2/83 and 4/83 this is J6. en
the KAYPRO 10 they are J8 and J9. en the KAYPRO 2/84 and 4/84 this is
J8.

7. Rarove the rrainboard.

1. Set the mainboard on the plastic standoffs, insert the screws, but
do not tighten them yet.

2. Align the fX)rts and the keyboard jack with the openings on the rear, top
of the chassis.

3. Insert the screws through rear of chassis into motmting holes. D:> not
tighten yet.

4. '!he KAYPRO 2/83 and 4/83 each have fOur Phillips-head and two hex-head
screws. The KAYPRO 10, 2/84 and 4/84 each have three Phillips-head and
:fOur hex-head screws.

5. Tighten the screws on the rear 0 f the chassis and the screws that go into
the plastic standoffs.

6. Replace the power, reset, and video plugs.

7. Replace the riblx>n cable(s).
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7.1 HARIH\RE ~<NS 1\ND ADJUS'IMENl'S

Figure 7.1
Dotronix video board

V. Hold

-
VWidth

-

At the current time Kaypro is using eRr
assemblies produced by Dotronix, Elston, and
Toshiba. The adjustment pots are positioned in
di fferent locations on the toards and can be
located by using figures 7-1, 7-2, and 7-3.
These pots are factory aligned and norma11y
need no adjustment. 'The pllrjX)se of these
ad justments is to obtain the correct size,
centering, and brightness of the display.

Use only non-metallic tools when making these
adjustments.

Focus

H.Width

I H. Hold

I

Shrink Vert. Before any adjustments are made on the video
board, the ALIGN diagnostic should be invoked.
This will fill the screen with H's and aid in
adjustment.

HOUZCNrAL CENTERING

Figure 7.2
Elston video board

Bright-
Vert. Size- -

Check to see that the pattern is centered on
the screen. ACijust the horizontal hold pot
until the display is correctly centered. en
the Elston video board, adjust the video
centering pot.

VERI'ICAL SIZE AND LINEARITY
The ..fOllowing two procedures are to be
pernormed alternately until correct display is
obtained.

Adjust the vertical size pot to obtain pattern
height of approximately 4-7/8 inches.

Width

o

Video Centering- Focus-
V. Hold

-V Lin

ACijust vertical linearity pot until all
characters are the same vertical size, top to
rottc::m.

HOUZCNrAL WIIJl'H

ACijust the horizontal width pot to obtain a
display width of approximately 7 inches.
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Figure 7.3
Toshiba video l:xxrrd

HauZ<NrAL H<ID (KAYPRO 2/83 and
4/83 with Ultrcnix cnly)

'Ihese procedures should be per furmed to adjust
horizontal hold.

--Focus

HWidth

Bnght

H. Hold I
V Hold I

Vert. Size I
V. Lin I

Attach one end of a test jumper to TP2 (test
PJint 2). Attach the other end of the jumper
to the heat sink at 03.

Adjust R43 (horizontal hold pot) until the
display either stops scrolling or almost stops.
(sometimes they don't stop scrolling
carpletely)

Disconnect the test jumper.

Adjust the horizontal deflection rings as
needed.

Figure 7.4
Yoke alignrrent

Oamp Screw

Locking Clamp

Adjust the frJcus pot until the edges and center
of the display image are in :fOcus.

To prolong the life of the CRI', the maximum
brightness obtainable should not be excessive.
I f the brightness is excessive, adjust the
brightness pot. I f the raster lines are
visible, the brightness pot should be adjusted
until they disappear.

ALIGnNG CRT Ya<E

Deflection Rings
Plastic Collar *** CAtJrICN ***

HIGH VOLTAGE IS PRESENr AT THIS POINT

Lcosen the screw on the locking clamp (figure
7-4) .

Grasp the white collar on the rear of the coil.

Turn the collar in the direction required' to
square the display.

Turn the collar slightly past the alignment
p:>int, as it will turn back slightly when
released.

Tighten the locking screN.

7-2



Figure 7.5
Micrex video board

VIIEO AIlJllS'lMENl'S FOR MIrnEX CRl'

The same procedures should be used to adjust
the Micrex CRT assembly as those used for the
other brands of CRTs.

,mar <D

@~~.::;:.,

<D~~

<D
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7.2 PERE'EC!' VIDEO ALI~ EXAMPIE

Below is an example of per:feet video alignment with a capital E positioned
along the rorders. You can copy this diagram onto a piece of clear, stiff
plastic to use as a template over the screen.

..
fL.-.__25mm

Perfect Video Alignment

.....

7-3
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7.3 VIIEO SIQiALS, CN KAYPRO MIUNBCNID

Below is a list of the video signals on cormector Jl of the mainboard and the
voltages on the video board. Repeated removal and installation of the video
board cormector will loosen the cormection and produce poor contact.
Mal functions due to a loose cormector can be very di fficult to trace.

Video comes from the main board as separate signals, not as a composite like a
'IV signal.

A simple check fur l2V on the video board is to turn the BRIGHINFSS pot up,
then turn the rear panel brightness control down. If l2V is present on the
board, you should be able to see the raster lines on the screen.

video signals Q'l nain board at Jl

pin 1 - fbrizontal Sync.
pin 2 - Key
Pin 3 - Video
pin 4 - Vertical Sync.

Vo1tages Q'l Video Board

Pin 1 -> 0v'
Pin 6 -> 0v
pin 7 -> l2v
Pin 8 -> 0v
Pin 9 -> 4v approx. (this voltage controls brightness)
Pin 10 -> 0v

7-4



I f you have the assembly language utilities M-80 and L-80, this diagIDstic
can be typed into the KAYPRO, then turned into a CCM file by runninJ M-80,
then L-80.

*******************************************************************

kaypro aligrnnent test routine

·I
first a program to nove this routine above 8000h
so we can turn on the other page 0 f rrem::>ry
and address the video page directly

start:
ld hl, first+l
ld de,dest
ld be, last-first1
ldir
jp dest

·I
dest equ 08000h
first: deft> 0

.phase dest

~beginning 0 f the program
~ first turn 0 ff the drives and turn on the vid page

a, (01ch)
7, a ~turn on the vid page
6,a ~turn off drives
0,a ~turn off drive a light
l,a ~turn off drive blight
(01ch) ,a

firstl:
in
set
set
res
res
out

ld
ld
ld
ld
ldir

·I

hl,3000h
(hl), 'H'
de,3000h+l
be, 3*1024

~beginning 0 f the vid page

~ho.v nany

noN vid page filled with H

ld hl,msgl
ld de, 03580h
ld be, 80
ldir

ld hl,msg2
ld de, 03600h
ld be, 80
ldir

~line 12

~line 13
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7.4 ALIQI.MAC LISTING (C<NITNUED)

i
loop:

call delay
call aon
call delay
call aoff
call delay
call lxJn
call delay
call l:x>ff
jp loop.,

aon:
in a, (01ch)
set 0,a
out (01ch),a
ret

aoff:
in a, (01ch)
res 0,a
out (01ch) ,a
ret

bon:
in a, (01ch)
set l,a
out (01ch) ,a
ret

l:x>ff:
111 a, (01ch)
res l,a
out (01ch) ,a
ret

i
delay:

Id be,2
delay0:

Id hl,0
delayl:

dec hI
Id a,h
or 1
jp nz,delayl
dec be
Id a,b
or c
jp nz,delay0
ret.,
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'12345678910123456789101234567891012
msg1: defb

defb
defb

msg2: defb
defb
defb

i
last:

KAY','P' OR 1080H,'R' OR 1080H,'O II
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH"

, crt ad', 'j' or 1080h, 'u' or 1080h,'stment '

defb 10,10,10
end start
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7.5 CRI' ASSIM:ILY RI!M07AL, (EXCEPI' RCBIE)

1. Tum 0 ff the machine and disconnect the AC po.Ner (5.1).

2. Rem::>ve the chassis hcxJd (5.1).

3. Rarove the maintoard (6. 7) •

4. Remove the fuur screws that connect the video PCB and the 1:x>ttom of the
chassis. This should be done from the outside, 1:x>ttom of the chassis, not
from inside the machine.

5. Rem::>ve the video connector from the reck 0 f the video PCB.

6. Remove the fuur screws that connect the CRI' to the frent 0 f the
machine chassis.

7. Rarove the CRI' assembly fran the chassis.

8. Remove the fuur plastic standoffs from the CRI' PCB. These can be used on
the new CRI' PCB.

*** Note: Befure starting with CRl' installation, check to see if the small
plastic standoffs are attached to the bottom of the CRr PCB. If they are
not attached, use the ones from the old 1:x>ard.

1. Lower the CRI' assembly into the chassis.

2. Position the CRl' so that the top mounting holes are aligned with the two
metal standoffs on the chassis.

3. Insert screws through the top two mounting holes on the CRI' and into the
standoffs, but do not tighten.

4. Insert screws through the 1:x>ttom two mounting holes on the eRr and into
the standoffs. Tighten these two screws and the top two screws.

5. IbId the CRl' PCB in place and tilt the machine up so that it is sitting
on the cord wraps.

6. Align the plastic standoffs on the PCB with the holes in the bottom of
the chassis.

7. Insert the :fOur screws and tighten securely.

8. Replace the video connector on the back of the video PCB.
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Kaypro is using three different brands of IXJWer supplies at the present time.
These are Astec, 'Boschert, and Cal D.C. These three power supplies are
interchangeable with any of the Kaypro computers, if the power supply being
chan:Jed is a new one from the fa.ctory.

*** EXCEPTION ***
If a power sUW1y is removed from a 2/83 or a 4/83, and it's going to be used
in another computer, it MUsr be used in a 2/83 or 4/83. The power supplies
used in 2/83 and 4/83 computers are not interchangeable with other Kaypro
cc:mputers.

********

There are no authorized dealer repa.irs that can be made on any 0 f the power
supplies. '!he ClilLY authorized dealer service to power supplies is 220V
configuration. Each brand of power sUW1y can be configured fur 220V
operation.
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8.2 IESCRIPl'ICN AND 22flN CCNFIGJRATICN INSl.'RlCl'ICNS

Two fuses are associated with each of the power supplies. Q"le fuse (2 amp) is
motmted on the rear 0 f the chassis and accessible from outside the computer.
The other fuse (2.5 amp) is motmted directly on the power supply toard.

Disconnect AC power from the computer whenever replacing fuses. Be eSPeCially
careful when replacing the fuse on the power supply toard. Use of a fuse
replacement tool is recommended due to the difficulty of reaching this
<XlTlfO!lent.

22flN CCNFIGJRATICN

Astec~ SUR>ly

Identi fied by a beige toard with a white label on the right 0 f the component
side. The label will have the name ASrEC, fullowed by a model number, and the
output voltages.

Locate the white shorting block labelled TB2. If the l:x>ard is configured fur
ll0V, a pin will be visible on the right of the shorting block.

Remove the shorting block and shift it to the right so that it covers the pin.
A di fferent pin should now be exposed on the left 0 f the shorting block. The
power supply is rYJW configured fur 220V use.
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22flN C<NFlGURATI<N

Boschert RJwIer .SuR>l.y

Identi fied by the word "Boschert" on the component side a f the 1:xxl.rd at lower
right and al:x:>ve the fuse and capacitor C2.

lDcate a six-inch wire that is soldered to point JPl. If the 1:xxl.rd is
configured for 110\7, the other end of the wire is attached to point El
(labelled 110\7).

Unplug the wire from point El and plug it into point E2 (labelled 220\7).
Point E2 is to the left. of point El. The power suWly is now configured fur
220V use.

ii
:r

Connector Wire \
--------"""!~~.<
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21!lN CCNFIGJRATICN

Cal D.C. IbNer &g>ly

Identified by a bright blue circuit b::>ard. A white sticker with "California
DC", mmel, and serial number is located on solder side 0 f l:x:>ard.

'Ihere are two ceramic fOwer resistors in the upper right-hand corner 0 f the
board. 'Ihese resistors get quite hot during operation. Wiring should lJe tied
down AWAY FRCM 'lliESE CCMPCNENTS.

Locate a jumper block labelled 115VAC and 230VAC. With the jumper in the
llSVAC position the l:x:>ard is configured fur 110\1.

Remove the jumper from the socket labelled l1SVAC and replace it in the socket
labelled 230VAC. 'Ihe fOwer supply is now configured fur 220\1 use.

CALIFORNIA DC POWER SUPPLY

Jumper Sockets
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8.3 POiER SUPPLY RPMaTAL

1. Turn 0 ff the machine and disconnect the AC power (5.1).

2. Rarove the chassis hood (5. 1) •

3. Rarove the mainl::oard (6. 7) •

4. Remove the fOur screws that connect the power supply and the back of the
chassis. These are easier to remove from outside the back 0 f the chassis
than from inside the machine.

5. Rarove the power plug fran the power supply.

6. Rarove the tie wraps frem the plastic standoffs.

7. Rarove the po..,rer supply.

POmR SUPPLY INSTALIATICN

L Fbsition the power supply inside the chassis so that the fOur plastic
standoffs are aligned with the fuur mounting holes in the chassis. Be
certain that the power connector is on the side nearest the drives.

2. Place the tie wraps on the plastic standoffs.

3. Insert fuur screws through the rear 0 f the chassis and into the plastic
standoffs of the power supply.

4. Tighten the screw-s securely.

5. Replace the power connector.

6. Replace the mai.nlx>ard (6. 7) .

7. Replace the chassis hood (5.1).

8--5



9.0 DISKErI'E IIUVES

9.1 IN'l'R<D.JCrI<N

All diskette drive types (except the high-density drives in the ROBIE and 4X)
are ftmctionally interchangeable between manufacturers.

Because of the number of manufacturers from which Kaypro gets its diskette
drives, no attempt is made in this manual to show alignment procedures fur
each of the drives. If you have access to a drive manual fur a particular
model, and have the Dysan Alignment Diskette (Dysan's part number: 224/2A)
the knowledge, and an oscilloscope, go ahead and align away. Kaypro
Corporation's policy is to do no repairs on these components.

fbwever, since the company recognizes the fact that many customers want a
KAYPRO computer in which roth drives have the same outward appearance, we
provide a guide fur determining models of diskette drives from the placement
of the LED and the drive door closure.

This section also contains diagrams and instructions on jumpering the various
models of diskette drives to be used as either A or B (or, in the case of the
KAYPRO 10, C) drive.

DISK OOIVE crEANING

Generally speaking the majority of people clean disk drives too often. Unless
the environment is eSPecially dusty or dirty, under commercial use there is no
reason to clean the drives more than twice ayear.

Use care in selecting a cleaning kit. Many of the drive head cleaning kits on
the market are very abrasive. Cleaning is done by the liquid solution, not by
mechanical scrubbing.

***N0l'E*** The manufacturer (Drivetec) of the high-density drives in the
ROBIE, and 4X recommends only fuur brands of head-eleaning kits fur their
drives. The letter from Drivetec states:

"THE FOLLCWING CLEANING DISKS HAVE BEEN EVAUJATED
AND ARE RECCMMENDED FCR USAGE CN THE DRIVEI'EC DISK
DRIVE WHEN HEAD CLEANING IS DEEMED NECESSARY:

1) SCOIQ-I #7440
2) HEAD CCMPUI'ER PRCDUCI'S 5 1/4 CLEANING DISK
3) piRFEcr DATA 5 1/4 CLEANING DISK
4) FLOPPICLlliE 5 1/4 CLEANING DISK"

Re fer to the symptom-fix guide fur troubleshooting hints relative to the floppy
drives, the Winchester hard disk, and the Drivetec (high-density) drives.
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9.2 WBIaI BlWID <F IIUVE IS IT?

'lhe fullowing figures represent the face plates of the different brands of
half-height floppy drives that are used in Kaypro computers. The drive door
closure and the LID position can be used to reference the drive.

Fig. 9.1, TANIXN Hal f-Height

o

Fig. 9.2, EPSCN

II II a:::II

~ ~

Fig. 9.3, SHUGART
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Fig. 9.4, TCKYO~C
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Fig. 9. 5, TCSHIBA
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Fig. 9.6, HI-TECH
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I
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Fig. 9. 7, DRJ:\1El'OC
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o

Fig. 9.8, TANDCN Full-Height
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9.3 JlH'EI.illl3 DIAGRAMS

Figure 9.8
Tandon diskette drive

RPll

Figure 9.9
Epson diskette drive

RAl

~

Used only on KAYPRO 10, Pins 2 and 15 on U19
are jumpered and a 470-0hm terminating resistor
pack is inserted in RPll.

:EI?&E
Next to the connector for the data cable is a
black plug with ten pins. These pins are
jumpered to change the configuration of the
drive. They are MX, 0, 1, 2, 3.

KAYPRO 10: The two pins in the "0" position
should be jumpered and a 470-0hm terminating
resistor inserted in RAl.

A DRIVE: Jrnnper the two pins in the
"0" position. No terminating
resistor is needed.

B DRIVE: Jumper the two pins in the "1"
fX>sition. Insert a 470-ohm terminating
resistor into Ml.
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Figure 9.10
Shugart diskette drive

Jumper option

Figure 9.11
Tokyo Electric
diskette drive

RAil

Jumper option

SfI&lOO.'
Next to the connector fur the data cable is a
blue plug with eleven pins. These pins are 1,
2, 3, 4, MX.

KAYFRO 10: Jumper the two pins in the "1"
fOsition. In the "M)(" position, there are
three pins. Jumper the one in the center and
the one on the left. of it. Insert a 47l2J-ohm
terminating resistor into RPl.

A DRIVE: Jumper the two pins in the "1"
fOsition. In the "M)(" fOsition, jumper the pin
in the center and the pin on the le ft 0 fit.
No terminating resistor is necessary.

B DRIVE: JumPer the two pins in the "2"
fOsition. In the "M}(" fOsition, jumper the pin
in the center and the pin on the le ft 0 fit.
Insert a 47l2J-ohm terminating resistor into RPl.

TCI<YO~C

Next to the connector fur the data cable is a
blue plug with ten pins. 'Ihese pins are 080,
DS1, DS2, DS3, MX.

KAYFRO 10: JumPer the two pins in the "DS0"
fOsition. Insert a 47l2J-ohm terminating
resistor into RAll.

B DRIVE: Jumper the two pins in the "DS1"
fOsition. Insert a 47l2J-ohm terminating
resistor into RAllo

A DRIVE:
fOsition.
necessary.

Jumper the two pins in the "DSl2J"
t~ terminating resistor is
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Figure 9.12
Toshiba diskette drive

Jumper option

Resistor option
TaiHIBA
Next to the connector fur the data cable is a
black plug with sixteen pins. These are 1, 2,
3, 4, LI, LD, HD, HM. Next to the black plug,
is a 470-0hm terminating resistor with the
letters "DM" to the le ft. 0 fit. I.Dcate this
resistor. en the other side 0 f the resistor is
another black plug. 'This plug has the letters
"RM" to the left of it and the letters "PJ5" to
the right of it. It has sixteen pins. For the
terminating resistor to fimction, all pins must
be jumpered EXCEPT' the two next to the letters
"RM". When the resistor is not needed, none 0 f
the pins should be jumPered.

KAYPRO 10: Jumper the two pins in the "1"
position, the two pins in the "W" position,
and the two pins in the "HM" position. The
terminating resistor is needed.

A DRIVE: Jumper the two pins in the "1"
position, the two pins in the "W' position,
and the two pins in the "HM" position. The
terminating resistor is not needed.

B DRIVE: JumPer the two pins in the "2"
position, the two pins in the "w" position,
and the two pins in the "HM" position. The
terminating resistor is needed.
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The high-density diskette drives are currently being 0 fiered in the KAYFRO
ROUE, and KAYFRO 4X. These are 5-1/4 inch, double-sided drives with 192
tracks per inch. Each drive has 160 cylinders with a total of 320 tracks
and a fOrmatted storage capacity of 2.6 megabytes.

HIGH-DENSITY DISKEI'!'tS

'Ihe diskettes used with the high-density drives MUST be pre-fOrmatted 17
sector, 192 TPI diskettes.

DRIVE CCNFIGJRATICN

Next to the connector fOr the data cable is a drive select switch- DSI
through DS 4.

A DRIVE: DSI should be in the "on" position. All other switches should be in
the "off' position.

DRIVE: DS2 should be in the "on" position. All other switches should be in
the "off' position.

Drive select switch
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9.5 DISKErrE IlUVE REKJVl\L

1. Turn off the ma.chine and disconnect the AC po.ver (5.1).

2. Remove the chassis hood (5.1).

3. Remove the data cable, rower plug, and ground wire from the rear of
the drive.

4. Remove the four screws that secure the drive in the drive shield.

5. Slide the drive out of the drive shield through the front .~f the machine.

tbte: If the drive is hard to slide out of the drive shield unit, loosen
the screws holding the other drive in place.

DISKErm IlUVE INSTAUATIOO

1. Configure the new drive. (A Drive or B Drive) Refer to pages 9--5 to
9-8.

2. Slide the drive into the drive shield.

3. Align the mounting holes on the drive with the holes on the drive shield.

4. Insert four screws through the shield and into the drive mounting holes.

5. After all the screws are inserted, tighten them securely.

6. Replace the data cable, rower plug, and ground wire on the rear of the
new drive.

7. Replace the chassis hcx::xi.
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19.9 HARD DISK~ (KAYPRO 19)

Kaypro Corporation uses hard disk drives from a number on different
manufacturers. As with the diskette drives, all models of hard disk drives
are fimctionally interchangeable.

No adjustments are meant to be made by dealers (or are made by Kaypro
technicians, fur that matter) on these hard drives. And, since recovering
infurmation from a hard disk which has "crashed" requires a clean room, no
directions fur per furming such an operation are included in this manual. Be
aware that true head crashes are very rare occurrences, however---most hard
disk problems can be corrected without the need to replace the drive i tsel f.
(see the symptom-fix guide.) We cannot stress strongly enough that dealers
instruct their customers to "ALWAYS back up their data while working on a hard
disk. In many cases NOI'HING can be done arout the loss 0 f data in a hard
drive failure.

10-1



10.2 ~<N

'Ihe hard disk drives used in the KAYPRO 10 are industry standard, 5-1/4 inch
half-height drives offering Winchester technology. This technology includes
sealed media and drive heads, with an air filtration system that prevents
contamination. Since the drives are sealed, there are no dealer serviceable
components on the drive. 'Ihe only authorized dealer service to the hard disk
drives is drive configuration.
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Figure 10.1
Microscience
9 Ibsition Switch

Figure 10.2
Microscience
10 Ibsition Switch

Figure 10.3
5eagate Hard Drive

c:ption shunt block

'Ihere are two types 0 f drive
selection switch banks available
on Microscience drives. (he type
has nine (9) switches and one type
has ten (10) switches. 'Ihese switches
are located on the drive PCB next to
the po.ver plug.

9 PCSITIrn SWITCH: Pins 1, 2, and
4 should be in the "up" position.

10 PCSITIrn SWITCH: pins 1, 3, 4,
and 10 should be in the up
position.

Refer to Figures 10.1 and 10.2
nor Microscience drive
con figuration.

Next to the connector nor the data
cable, is a 16 pin option shunt
block. Pins 7 and 10 should be
jumpered.

Refer to figure 10.3 nor 8eagate
drive configuration.
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For all hard drives and all diskette drives used in KAYPRO 10 computers.

Note: If the KAYPRO 10 has an Epson or Tokyo Electric
diskette drive, it will be necessary to tilt the drive unit
at an angle while removing or installing the drive. Re fer
to section 9.2 to determine the brand of drive.

Note: As you remove the cables on the KAYPRO 10, it's a good
idea to label them. This will insure that they get replaced
correctly. Also, the end of the data cable that has a
different color wire (usually red) goes to pin #l on the
connector.

1. Turn 0 ff the machine and disconnect the AC poNer (5. 1) .

2. Rarove the chassis hood (5.1).

3. Remove the two diagonal braces from the right side of the chassis.

4. Tilt the machine up so that the front of the machine is sitting on the
work sur face and Parallel to the floor.

5. Remove the six screws from the bottom of the chassis tr.at are under the
drives. set the machine back down.

6. Ratove the ribbon cables fran the main1::xJard.

7. Slide entire drive shield unit slightly to the rear, to make room fur
the face 0 f the floppy to clear the oPening.

8. Lift. entire drive shield unit slightly and slide out the side of the
chassis.

1. Remove the ribbon cables, power plug and the ground wire from the back of
the drive (hard drive or floppy). label these.

2. Remove the two screws that attach the bottom of the drive to the drive
shield (hard drive or floppy).

3. Rerrove the two screws that attach the top of the drive to the drive
shield.

4. Slide drive out through the front of the drive shield.
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HARD IIUVE OR FIDPPY INSTAUATICE FOR KAYPR> 1m

1. Configure the new drive. Refer to page 10-3 for the hard drive, pages
9--5 to 9--8 for the floppy drive.

2. Slide the drive into the shield so that the mounting holes in the drive
are aligned with those in the shield.

3. Insert two screws through the top of the shield and into the mounting
holes of the drive.

4. Tighten these securely.

5. Insert two screws through the oottom of the shield and into the mounting
holes of the drive.

6. Tighten these securely.

7. Replace the riboon cable(s), po.ver plug and ground wire.
, <.

8. Slide the entire drive shield unit into the chassis.

9. Align the mounting holes in the drive shield with those in the chassis.

10. Insert the six screws through the mounting holes and tighten securely.

11. Replace the two diagonal braces.

12. Replace the riboon cable(s) on the rrairiboard.

13. Replace the chassis hood.
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11." HARD IIUVE CQl,I'R(ILER Ba\RD

11.1 IEiCRIPl'I<N

'Ihe hard disk controller l:x>ard used in the KAYFRO 10 is a Western Digital
board, and is not dealer-serviceable.
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1. Turn off the maChine and disconnect AC po.ver (5.1).

2. Remove chassis hood (5.1).

3. Remove the two diagonal braces from the right side 0 f the machine.

4. Remove the FOwer plug and the three ribbon cables from the hard disk
controller board. Label these to insure correct replacement.

5. Remove the three screws that attach the hard disk controller board and the
drive shield.

6. Remove the board.

HARD DRIVE CCNTRa.LER Ba\RD INSTALIATICN

1. Position the hard disk controller board so that the mounting holes in the
board are aligned with the holes in the drive shield.

2. Insert the three screws and tighten securely.

3. Replace the po.ver plug and the three ribbon cables.

4. Replace the two diagonal braces.

5. Replace the chassis hood (5. 1) .
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12.1 ~CN
The inter face 1:oard that is used on the KAYFRO 10 is the inter face between the
mai.nl:::xJard and the hard drive controller board. This board is not dealer
serviceable.
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13.9 KEYBa\RIE

'Ihe 76-key alphanumeric, detachable keyboard is cormected to the computer by a
fuur-wire cable and is :PJwered by +5 VDC through the cable. The CAPS LCCK
indicator light allows a quick check on whether the keyboard is receiving
p:::Mer.

'Ihe impedance 0 f the cormecting cable can be a critical factor in proper
operation of the computer. Replacement of the standard cable with a phone
cord can create mal functions in signal transmission to the computer. 'lhis is
because the wire in phone cords is too small; therefbre, the impedance over
the total length 0 f the cord can be too high fur reliable operation.

Wire in the standard keyl:x>ard cable is 28-gage copper, and the cable length is
six feet. Should you desire a longer keyboard cable, restrict the length to
not more than twelve feet, and use wire no smaller than 28 gauge.

Keyboard cable Pinouts

Pin 4 (Black)
pin 3 (Red)
Pin 2 (Green)
Pin 1 (Yellow)

- serial Data out (to keyboard), 'lTL level.
- Ground
- serial data in (£rem keyboard), 'lTL level.
- +5 VDC
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14.1 aIASSIS <nlER RfMOJAL

1. Turn 0 ff the machine and disconnect the AC power (5.1) •

2. Remove the :fOur screws securing the top chassis cover (two
on each side 0 f the machine).

3. Remove the eight screws securing the rottom chassis cover
(fuur on each side of the machine).

4. Remove the two sections 0 f the chassis cover from the
machine.

aIASSIS COJER~

1. Place the lower chassis cover on the machine and align the
eight mounting holes with the mounting holes in the sides of the
machine.

2. Insert the eight screws into the mounting holes and tighten
securely.

3. Place the top chassis cover on the machine and align the
fuur mounting holes with the mounting holes in the sides of
the rrachine.

4. Insert the :fbur screws into the mounting holes and tighten
securely.
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14.2 DISKErl'E DRIVE RI!M01AL

1. Rarove the top chassis rover (5.1).

2. Remove the drive support unit from the chassis. 'There are
three screws in the front and three screws in the rear.

3. Rarove the ribbon cable and the fONer plugs from the drives.

4. Lift. the drive support unit (drives still attached) off the
chassis.

5. 'lb remove either drive from the drive sUPfX)rt unit, turn the
unit over and remove the fuur screws that attach the
speci fie drive to the support unit.

1. Align the drive moUI'lting holes with the mounting holes in
the drive support um.t.

2. Insert fuur screws into the drive sUPfX)rt unit and into the
drive. Tighten these screws securely.

3. Set the drive support unit on the chassis and align the
mounting holes in the support unit with those in the
chassis.

4. Insert three screws into the front mounting holes and three
screws into the rear mounting holes. Tighten these
securely.

5. Replace the ribOOn cable and the fONer plugs on the drives.
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15." TRa.JBLESH<XJ1'

15.1 :IN'l'RaX.Cl'ICN

The symptom-fix guide's infurmation is based on our experience repairing
Kaypro computers. The guide is a summary of the records that Kaypro Repair
maintains on each computer received.

****************************

Fixes fur each problem noted are presented in descending order 0 f
occurrence.

****************************
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15.2 KAYPRO 2 AND 4 SYMP'll*-FIX GJIlE

CX>NDITION

No po.,ver, no
lights, no video

POSSIBLE CAUSE

Power cord not
plugged in

Fuse is blo.vn

Mainboard not getting
po.,ver

Defective mainboard

Defective fuse holder

I'<:::1Ner switch shorted
internally

Power supply jumpered
for wrong supply

Check all cord connections

Replace fuse

Check harness connections; check
for proper voltages; replace
either harness or po.,ver supply

Replace mainboard

Replace fuse holder

Replace po.,ver switch

Correct jumpering on po.,ver supply

Defective po.,ver supply Replace po.,ver supply

Defective harness Replace harness

Fuse blows When
po.,ver is turned
on

Defective po.,ver supply Discormect all rrojules fran po.,ver
supply; replace po.,ver supply if
fuse still blows

High-pitched
squeal or "chirp"

One rrojule has a
short

Defective harness

One module is
shorted

15--2

Disconnect all rrojules, replace
fuse, an::1 re-connect modules tone
at a time, until fuse blows.
Replace that mcxiule

Replace harness

Unplug modules,one at a time,
from the harness. Replace the
module Whose unplugging causes the
noise to stop



KAYPRO 2 AND 4 SYMPI'CM-FIX <nIlE (CCNT' D)

CCNDITICN PCSSIBLE CAUSE

PoNer LED flickers Shorted ITOOule

ROCC»1ENDED ACI'ICN

Disconnect rrodules fran p:JNer, one
at a time, until LED stays on:
replace m:x:1ule whose unplugging
caused LED to stay on.

Defective po..;er sUfPly Replace pcMer sUfPly

No video display,
or poor quality
display

Defective harness

Brightness not
adjusted

CRr not connected

De fective CRr

Defective mainboard

Replace harness

Turn up brightness knob on rear 0 f
chassis: adjust brightness pot on
CRI' lxlard, if necessary

Check all connections to CRI': be
sure plug on rear of CRI' tube is
square

Replace CRI' assembly

Replace mainboard

Defective po..;er sUfPly Replace po..;er sUfPly

Video is on, but
screen is filled
with "garbage"
characters

Defective harness

Defective mainboard

Reset harness shorted
to chassis

Replace harness

Replace mainboard

O1eck lugs of reset button fur
groundirg to inside of chassis

Defective reset harness Replace reset harness
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KAYPRO 2 AND 4 SYMPJ.'(M-rn <mIE (cxNr"D)

CCNDITICN PCSSIBLE CAUSE ROCCM1ENDED ACI'ICN

"Raster" (hori
zontal lines) on
video

Brightness not adjusted Turn up brightness knob on bade of
properly chassis ~ adjust brightness IXJt on

CRI' board if necessary

Strange video
image

Loose connection fran
mainboard or poNer
supply

Short in brightness
adjusting knob

Defective ma.inboard

Oleck black plug fran poNer supply
to CRr board, 4-pin jumper fran
main 1:x:lard to eRr 1:x:lard ~ check that
plug on rear 0 f eRr tube is square

Check fur shorts between wires in
rear of brightness-adjusting krx:>b

Replace rrainboard

Missing characters Defective ma.inboard
on video display

De fective eRr

Replace ma.inboard

Replace eRr asserribly

will not l:x:x:>t Defective diskette Change diskettes

Diskette has no system Change diskettes ~ use a diskette
image with a 1<rloNn good system image

Wrong CP/M fur m::rlel
of rrachine

Defective drive B

De fective rrainboard

Defective drive A

Defective data cable

15-4

Check that you I re rot trying to
1::x:x:>t a KP 2 with a KP 4 CP/M
(KP 4 WIIL l:x:x:>t a KP 2 CP/M)

Unplug data cable fran drive B,
and reset machine ~ if it l:x:x:>ts,
replace drive B

Replace mainboard

Replace drive A

Replace data cable



KAYPRO 2 AND 4 SYMPT<M-FIX WIIE (CQll'" D)

\

CCNDITICN

Both drive LEDs
are on, won I t
1xlot

Drive A LED only
on during reset

No LED on drive A
at any time

eanputer bcx:>ts
CP/M, but no A>
pranpt appears

Rattling sound
fran drive when
accessing

PCSSIBLE CAUSE

Problem on po.ver-up

Diskette has no CP/M

Defective rrainboard

select jumpers on
drives incorrect

Drive select jumperin:J
incorrect

Data cable poorly
connected

De fective data cable

Defective drive A

De fective rrainboard

Defective diskette

Defective rrainboard

Defective drive

Defective rrainboard

15-5

RECCM1ENDED AcrICN

Reset rna.chine

Try kno.vn good sysgenned diskette

Replace rrain1x>ard

Check select jumpers

Check jumperin:J on drive A

Check all connections on data
cable

Replace data cable

Replace drive A

Replace main1x>ard

Try J<no,.vn good, sysgenned diskette

Replace rna.inboard

Replace the diskette drive

Replace rna.in1x>ard



KAYPRO 2 .AND 4 SYMPl'CM-FIX WIlE (C<H1'INUED)

CCNDITICN PCSSIBLE CAUSE

Drive will not Drive connectors loose
step through all
tracks on diskette

De fective mainbJard

De fective drive

Defective data cable

Errors on either Defective diskette
drive during COPY

De fective disk drive

Defective mainbJard

RECCM-fENDED ACI'ICN

Check all connectors on rear 0 f
drive, esp. P12 (Tandon drives)

Replace mainbJard

Replace diskette drive

Replace data cable

Change the diskette (i f problem is
on drive B, insert another blank
diskette; if on drive A, try to
copy :fran a new master)

Replace diskette drive

Replace mai.nlJoard

No output to
parallel printer

No output to
serial printer

No pcMer to printer

Pcor cable connection

Printer is assigned
as serial by STAT

De fective mainboard

No pcMer to printer

Pcor cable connection

Printer is assigned
as parallel by STAT

15-6

O1eck that printer is plugged in,
and selected

O1eck all cable connections fran
a::rrputer to printer

Use STAT to assign printer device
as parallel, type:
STAT ISr:=LPI':

Replace rnainbJard

Check that printer is plugged in
and selected

Check all cable connections fran
CClTq?Uter to printer i also check
serial port connector pins for
contamination
Use STAT to assign printer device
to serial i type:
STAT ISr:=TrY:



KAYPRO 2 AND 4 SYMPI'(M-FIX GUIDE (CCNl'INUED)

CCNDITICN

No output to
serial printer
(cont'd)

PffiSIBLE CAUSE

Baud rate 0 f printer
does not match baud
rate of canputer

RECc:M-1ENDED ACTICN

Use CCNFIG to set baud rate fur
serial p:>rt

Defective fONer supply Check voltages (esp.-l2 V) at
Pfller supply output: replace po.ver
supply

Defective harness Check voltages (esp.-l2V) at main
l::xJard po.ver connector: replace
harness

De fective mainboard Replace main1::XJard

Defective keyboard Replace keyl:x)a.rd

No characters on
video when keys
struck on keyl::xJard

De fective keyboard
coil cord

Replace coil cord

Keyl::xJard connector on Check fur shorted contacts on
mainl.x:>ard defective keyboard plug: esp. soldering to

main board

De feCtive mainboard Replace main1::XJard

Wrong characters De fective keyboard
or tcx> many char-
acters appear when De fective mainboard
a key is struck

15-7

Replace keyl::xJard

Replace main1::XJard (if ""@"@"@"
appears, replace 8116 IC on main
board)



15.3 KAYPRO 10 SYMPl'(M-F!X GJIDE

IMPORI'ANT NOI'E
********************

Do not proceed with troubleshooting a Kaypro 10 until you verify that the
computer has eprom number 81-302-x (installed at the factory), or has been
upgraded in the field with kit number 31-303 (consisting of eprom number
81-302-x, a modified interface board, and a utilities reload diskette.)

CCNDITICN PCSSIBLE CAUSE RECCM1ENDED ACTICN

No poNer, no
lights, no video

Power cord not plugged Check all cord connections
in

Fuse is blONn

Mainboard not getting
poNer

De fective mainboard

Defective fuse holder

Power switch shorted
internally

Power supply jumpered
fur wrong supply
voltage

Replace :fuse

Check harness connections, then
check fur proper voltages fran
poNer supply; replace either
harness or po.ver supply

Replace mainboard

Replace :fuse holder

Replace poNer switch

Correct jumpering on poNer supply

Defective poNer supply Oleck fur proper voltage output
at poNer supply harness connector;
replace poNer supply

Defective harness Replace harness

Fuse blo.vs when
pc:Mer turned on

Defective poNer supply Replace poNer supply

(he rn::rlule has a short Disconnect all rn::rlules, replace
:fuse, and re-eonnect one by one.
until fuse blo.vs again; replace It

Defective harness Replace harness

15-8



KAYPRO UJ SYMPTCM-FIX QJIIE (C(Nl" D)

CCNDITICN PC6SIBLE CAUSE

High-pitched (he nodule is shorted
squeal or "chirp"
upon poNer-on

Pow'er LED flickers Shorted nodule

REXX1'MENDED ACI'ICN

Unplug nodules I one at a time I

fran the harness. Replace the
nodule whose unplugging causes the
noise to stop.

Discormect nodules :frcm poNer one
at a time until LED stays on;
replace nodule whose unplugging
causes LED to stay on

Defective poNer supply Replace poNer supply

No video display,
or pcx:>r quality
display

De fective harness

Brightness not
adjusted

CRI' not connected

Defective eRr

Defective mai.nlxJard

Replace harness

Turn up brightness knob on rear of
chassis; turn up brightness p::>t on
CRI' l::oard, if necessary

Check all cormections to CRI';
ensure CRI' tube plug is square

Replace CRI' assembly

Replace mainl::x:>ard

Defective poNer supply Replace poNer supply

Extra pixels on
video

Inverse video
only

De fective harness

De fective mainboard

Defective eRr

De fective mainboard

Defective CRI'

15-9

Replace harness

Replace mai.nlxJard

Replace CRI' assembly

Replace mainOOard

Replace CRI' assembly



KAYPRO 10 SYMPJ.'(M-FIX GJIIE (CQl1'1 D)

CCNDITICN

No graphics on
video

I

PCSSIBIE CAUSES

Damaged system image

Defective ma.i.n1:x:>ard

De fective CRI'

Run PursYS and PurOVL

Replace ma.i.n1:x:>ard

Replace CRI' assembly

No video~ drives
running

l?cx)r cable connection Check all cable connections, (esp.
to/fbom video harness plug)

De fective mainl:::oard

Defective CRI'

Elston CRr: fuse
blown

Replace ma.inboard

Replace CRI' assembly

Check continuity of pica- fuse on
Elston video toard (just above
FO'Ner connector) If open, replace

Hard drive 1:oots,
but no cursor on
video

Defective system image Run PUI'SYS and PUl'OVL fbom the
diskette drive, push RESEr

Diskette drive
boots, but no
cursor on video

Diskette drive
\\.On' t 1:oot ~ or
BDCE error on
diskette drive

Defective ma.i.n1:x:>ard

De fective system image
on diskette

Defective mainl:::oard

Defective drive

Diskette not centered

No system image on
diskette

De fective diskette

15-10

Replace ma.i.n1:x:>ard

RLm GENF1PY on the diskette~ push
RESET

Replace ma.inb::>ard

Replace diskette drive

Renove diskette, center diskette
in its jacket~ try again

Run GENF1PY on the diskette~

push RESET

Try a kr1o.vn gCXJd diskette with a
kno.vn gcx:x:l system image



CCNDITICN

Diskette drive
W'Orl' t }:XX)t; or
BDCS errors

KAYPRO W SYMPl'<M-FIX GJIDE (C<Nl" D)

PCSSIBLE CAUSE lillXM-1ENDED ACTICN

Poor cable connection Check all cable connections; esp.
those tol fran drives and the
controller board

Diskette drive
v.on I t furma.t a
disk

Diskette drive has
BDCS errors or
v.on I t v.ork if wann

Diskette drive
makes a rattling
noise I and w:>n' t
}:XX)t

High-pitched \thine
when diskette
drive rtmS

No system image

Incorrect cable
orientation

De fective ma.inboard

De fective drive

Diskette off center

Defective diskette
drive

Defective ma.inboard

De fective drive heads

De fective ma.inboard

Defective diskette
drive

De fective ma.inboard

De fective diskette
drive (lI s in:Jin:J
heads")

15-11

Run GENFLPY

Veri fy that all cables are
oriented properly

Replace ma.inboard

Replace diskette drive

Ensure that diskette is centered
within its jacket

Replace diskette drive

Replace ma.inboard

Replace diskette drive

Replace ma.inboard

Replace diskette drive

Replace nainboard

Replace diskette drive



KAYPRO ]jlJ SYMPTCM-FIX a.n:DE (CCNT· D)

CCNDITICN PCESIBLE CAUSE

Hard drive will Machine not upgraded
not 1:xx>t: or 1:xx>ts
with "System Status
02" ("Read Fault")
message Poor cable connection

Incorrect cable
orientation

System image degraded

Defective controller
1:xJard

Degraded :fOnna.t on
hard disk

De fective mainboard

Defective hard drive

RECCM1ENDED ACI'ICN

Veri f:f installation 0 f epran
number 8l-302-x (at the factory),
or kit 81-303: install if needed

Oleck all cable connections

Veri fy that all cables are
oriented properly

Boot on a disk in the diskette
drive: then log onto hard drive.
Run FINDBAD (or CHEll< on cylinders
o and 1) if no errors are :fOund,
run PUI'SYS and PUI'CNL

Replace controller board

Boot on a disk in the diskette
drive; run FC»tAT on entire hard
drive; then run PUI'SYS am PUrCNL

Replace mainboard

Replace hard drive

Defective p:1Ner supply Replace p:1Ner supply

Except in the case of an obvious head crash or brake assembly failure, ALWAYS
suspect other mcx1ules first when a de feet appears to be within the hard drive.

No output to
parallel printer

No p:1Ner to printer

Poor cable connection

Printer is assigned
as serial by STAT

Defective mainboard

15-12

O1eck that printer is plugged in,
and selected

O1eck all cable connections fran
a:rnputer to printer

Use STAT to assign printer device
as parallel; type:
STAT lSI':=LPT:

Replace mainboard



KAYPRO 10 SYMPT(M-FIX GJIIE (C(Hl" D)

CCNDITlrn

No output to
serial printer

PCESIBLE CAUSE

No J?ONer to printer

Pcx:>r cable connection

Printer is assigned
as parallel by STAT

Baud rate of printer
does not match baud
rate 0 f <:X:'.1Tputer

RECCMv1ENDED ACI'ICN

Check that printer is plugged in
and selected

Check all cable connections fran
a::mputer to printer; also check
serial port connector pins fur
contamination

Use STAT to assign printer device
to serial; type:
STAT r..sr: =TrY:

Use CCNFIG to set baud rate fur
serial port

Defective J?ONer supply Check voltages (esp.-12 V) at
supply output; replace supply

Defective harness

Defective mainboard

15-13

Check voltages (esp.-l2V) at main
board J?ONer connector; replace
harness

Replace mainboard



15.4 IQ\YPR) 1U3IE SYMPJXM--FIX GJIIE

CCNDITION

No p::>wer, no
lights, no video

ros8IBLE CAUSE

Power cord not
plugged in

Fuse is blown

Mainboard not getting
p::>wer

Defective mainboard

RECOMMENDED ACTION

Check all cord connections

Replace fuse

Check harness connections; check
for proper voltages; replace
either harness or p::>wer supply

Replace mainboard

Defective p::>wer supply Replace p::>wer supply

Defective harness Replace harness

Fuse blows when
power is turned
on

Defective power supply Disconnect all roodules fran power
supply; replace power supply if
fuse still blows

High-pitched
squeal or "chirp"

No video display

CX1e roodule has a
short

Defective harness

CX1e module is
shorted

Brightness not
adjusted

CRI' not connected

15--14

Disconnect all roodules, replace
fuse, am re-connect roodules, one
at a time, until fuse blows.
Replace that roodule

Replace harness

Unplug modules, one at a time,
fran the harness. Replace the
roodule whJse unplugging causes the
noise to stop

Turn up brightness knob on rear of
chassis; turn up brightness p::>t on
CRI' board, if necessary

Check all connections to CRl'; be
sure plug on rear of CRI' tube is
square



J(AYPBO 103!E SYMfi'ltM-FIX WIlE (<nl"or.)

CCNDITION

No video display

IDSSIBLE CAUSE

~fective CRI'

RECCMMENDED ACTION

Replace CRI' assembly

~fective mainb::>ard Replace mainroard

Defective fONer supply Replace p:JWer supply

~fective harness Replace harness

Video is on, but
screen is filled
with "garbage"
characters

~fective mainb::>ard

Reset harness shorted
to chassis

Replace mainb::>ard

O1eck lugs of reset button for
grounding to inside of chassis

"Raster" (oori
zontal lines) on
video

~fective reset harness Replace reset harness

Brightness not adjusted Turn up brightness knob on back of
properly chassis: adjust brightness pot on

CRT board if necessary

Loose connection fran
mainb::>ard or fONer
supply

Strange video Defective mainb::>ard
image

Missing characters ~fective mainboard
on video display

Hill not bcx:>t ~fective diskette

Check black plug fran palNer supply
to CRT board, 4-pin jumper fran
mainb::>ard to CRI' board: check that
plug on rear of CRI' tube is square

Replace mainb::>ard

Replace mainboard

O1ange diskettes

Diskette has no system O1ange diskettes: use a diskette
image with a known good system image

Wrong diskette for
rrodel of machine

~fective drive B

15-15

ROBIE will only bcx:>t on 17 sector,
192 TPI diskettes

Unplug data cable from drive B,
and reset machine: if it bcx:>ts,
replace B drive



IQ\YPRO RffiIE SYMPTCM--FIX GJIDE (CeN' T. )

CCNDITICN

Will not boot

Both drive LEDs
are on, 'WOn't
boot

PCSSIBLE CAUSE

De fective ma.inboard

De fective drive A

De fective data cable

Problem on flONer-up

Diskette has no CP/M

De fective ma.inboard

Select jumpers on
drives incorrect

RECCM1ENDED ACTI CN

Replace ma.inboard

Replace drive A

Replace data cable

Reset ma.chine

Try kno.vn good sysgenned diskette

Replace ma.inboard

Check select jumpers

Drive A LED only
on during reset

Drive select jumpering Check jumpering on drive A
incorrect

No LED on drive A
at any time

Canputer boots
CP/M, but no
master menu
appears

Rattling sound
fran drive When
accessing

Data cable poorly
connected

De fective data cable

Defective drive A

De fective ma.inboard

De fective diskette

Defective drive A

Defective mainboard

Defective drive

Defective mainboard

15-16

Check all connections on data
cable

Replace data cable

Replace drive A

Replace ma.inboard

Try known good, sysgenned diskette

Replace drive A

RE:place mainboard

Replace the diskette drive

Replace mainboard



KAYPRO Rffim SYMPTCM-FIX GJIlE (CCNT'D.)

CCNDITICN PCSSIBLE CAUSE REX:XM·1ENDED ACI'ICN

Drive will not
step through all
tracks on diskette

Drive connectors loose Check all connectors on rear 0 f
drive

Defective nainboard

Defective drive

Defective data cable

Errors on either Defective diskette
drive during COPY

Defective disk drive

Defective nainboard

Replace nainboard

Replace diskette drive

Replace data cable

Change the diskette (if problem is
on drive B, insert another blank
diskette; i fon drive A, try to
copy :fran a new naster)

Replace diskette drive

Replace nainboard

No output to
parallel printer

No output to
serial printer

No po.Ner to printer

Poor cable connection

Printer is assigned
as serial by STAT

De fective nainboard

No po.ver to printer

Check that printer is plugged in,
and selected

Check all cable connections fran
eatq?uter to printer

Use STAT to assign printer device
as parallel, type:
STAT lSI':=LPI':

Replace mainboard

Check that printer is plugged in
and selected

Poor cable connection Check all cable connections fran
ccmputer to printer; also check
serial port connector pins fur
contamination

15-17



KAYPRO RCBIE SYMPl'<M-FIX GJIIE (a:N!'1 D. )

CCNDITICN

No output to
serial printer
(cont'd)

PCSSIBLE CAUSE

Printer is assigned
as parallel by SI'AT

Baud rate 0 f printer
does not match baud
rate of canputer

RECc::M1ENDED ACTICN

Use srAT to assign printer device
to serial: type:
SI'AT IST:=rrY:

Use CCNFIG to set baud rate fur
serial port

Defective power supply Check voltages (esp.-12 V) at
IXMer supply output: replace po.ver
supply

De:fective keyboard Replace keyboard

No characters on
video when keys
struck on keyboard

Defective harness

De fective mainboard

De:fective keyl:oard
coil cord

Check voltages (esp.-l2V) at main
l:oard IXMer connector: replace
harness

Replace mairiboard

Replace coil cord

Keyl:oard connector on Check fur shorted contacts on
mairiboard defective keyl:oard plug: esp. soldering to

main l:oard

De fective mairiboard Replace mairiboard

Wrong characters Defective keyboard

15-18

Replace keyl:oard



15.5 KAYPRO 2/84 l\ND KAYPRO 2X SYMPT<M-FIX GJIIE

See KAYPRO 2 AND 4 SYMPI'CM-FIX GUIDE fur the 2/84. '!he problems and
solutions will not be di fferent.

For troubleshooting in furmation on the KAYPRO 2X, see the KAYPRO 2 AND 4
SYMPI'CM--FIX GUIDE fur all problems.
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15.6 I<AYPRO 4X SYMPTCM-FIX WIlE

For help in troubleshooting the KAYFRO 4X, see the KAYFRO ROUE SYMPl'CM-FIX
GUIDE.
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16.0 KAYPK> SYS'ftM I/O

16.1 VIIH> crHWID PR01'OCOL

The Kaypro video section was originally designed to imitate most of the
control sequences of a Lear-Siegler ADM-3A terminal. For most commercial
software, this meant that you could "install" or customize the display
characteristics by choosing ADM-3A from the menu.

For custom software or those instances where there is no choice of "AI:M-3A"
on the menu, the complete command protocol for the KAYPRO 2, 4, or 10 is:

<rntro1 O1aracters

Action Dec Hex

,.~ .

Ring Bell 07 07
Cursor left (non-destructive) 08 08
Cursor Right 12 0C
Cursor D:::Mn 10 0A
Cursor Up 11 0B
Erase to end of screen 23 17
Erase to end of line 24 18
Clear screen, hone cursor 26 IA
Bane cursor 30 IE

ESCape Sequences

Insert line
Delete line
Cursor address

ESCape,R
ESCape,E
ESCape,=,vow+32,col+32

16-1



* Additionally, the fullowing codes apply to: KAYPRO 2/84, 2X, 4/84, 4X, 10,
and RCBIE (KAYPRO computers with graphics capability):

Reverse video start
Reverse video stop
Half intensity start
Hal f intensity stop
Blinking start
Blinking stop
Underline start
Underline stop
Cursor on
Cursor off
Video m::xie on
video m::xie off
Remanber current cursor

position
Return to last remembered

cursor position
Status line preservation on
Status line preservation 0 ff
set pixel
Clear pixel
Set line
Delete line

FSCape,B,0
FSCape,C,0
FSCape,B,l
ESCape,C,l
FSCape,B,2
ESCape,C,2
FSCape,B,3
ESCape,C,3
FSCape,B,4
ESCape,C,4
FSCape,B,S
ESCape,C,S

FSCape,B,6

FSCape,C,6
ESCape,B,7
FSCape,C,7
ESCape, *, Vl,Hl
ESCape, , VI, HI
ESCape,L,Vl,Hl,V2,H2
ESCape,D,Vl,Hl,V2,H2
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16.2 KEYB(J\RJ) CXDES AND ~<ES

Control key functions in CP/M:

DEL

CI'RL-E

CI'RL-H

crRL-I

crRL-R

crRL-U

CI'RL-X

Delete and echo the last character typed at the
console (same as rul::out).

CP/M system reboot (wann start).

Physical, not logical, end of line. carriage is
returned, but line is not sent until RE'I'lJm key is
pressed.

Bell; sounds an audible bell (fran keyboard).

Backspace; nove cursor left one character fX)sition.

Ibrizontal tab, noves cursor to the next de fined tab
stop. (CP/M assumes tab stops at every 8th fX)sition.

Linefeed: nove cursor dONn one line.

Carriage return; return cursor to left margin.

Retype current command line. Types a "clean line"
fullowing character deletion with rurouts.

Delete the entire line typed at the console.

same as CI'RL-U.

SEE AISO: ASCII character chart, section 17. 1.
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--~_._-_._----------------

'!his section contains drawings of the pin assignments on various output
PJrts on Kaypro computers, intended as an aid in building printer cables and
in troubleshooting problems with peripherals.
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~ PIN-aJI'S, KAYPRO 2/83 AND KAYPRO 4/83

PARAILEL PRINTER PeRT: J2

STRffiE 1 19

(ISB) DATA 0 2 20

DATA 1 3 21

DATA 2 4 22

DATA 3 5 23

DATA 4 6 24

DATA 5 7 25

DATA 6 8 26

(MSB) DATA 7 9 27

N/C 10 28

BUSY (IN) 11 29

12 30

13 31
N/C

14 32

15 33

16 34
GROOND

17 35

N/C 18 36

GROOND

N/C

GROJND

N/C

Top 0 f connector Botton 0 f connector

Note that the BUSY line is read by the KAYPRO as active when it's
disconnected (no cable). The computer will hang if you attempt to print to
an unconnected Parallel printer.
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KAYPOO 2/83 AND KAYPK> 4/83 KEYOOl\RD~ (J3)

TxD 4 2 RxD

GNU 3 1 +5V

KAYPRO 2/83 AND KAYPRO 4/83 SERIAL roRT (RS232C - J4)

GROUND 1
14

TxD 2
15

RxD 3
16

4
17

crs 5
18

6
19

GROUND 7
20 DI'R

8
21

9
22

10
23 N/C

N/C 11
24

12
25

13

Bottan of connector
'Ibp of connector
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I<AYPK> ]jlJ K>D!M P(Rl' (J])

GROUND 1
14

TxD 2
15

RxD 3
16

RI'S 4
17

crs 5
18

+5V 6
19

GROUND 7
20 DI'R

ocr> 8
21

9
22

10
23

11
24

12
25

13

Bottq,n of connector
'Ibp of connector

KAYPRO 10 KEYOOARD~ (J5)

The pin-out for this connector is the same as J3 on the KAYPRO 2/83
and KAYPRO 4/83. see page 16-6.

KAYPRO 10 PARAIIEL PRINl'ER~ (J6)

The pin-out for this connector is the same as J2 on the KAYPRO 2/83
and KAYPRO 4/83. see page 16--5.
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KAYPlV W SERIAL .PR.IN.rER PeRl' (RS232C - J4)

GROUND 1
14

RxD 2
15

TxD 3
16

4
17

5
18

6
19

GROUND 7
20 crs

-'
8

21
9

22
10

23 N/C
11

24
12

25
13

Bottom of connector
Top of connector
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KAYPK> 2/84, 2X, 4/84, 4X AND lU3IE KEYOOARD~ (J2)

The pin-out for this connector is the same as J3 on the KAYPRO 2/83
and KAYPRO 4/83. see page 16--6.

KAYPRO 2/84, 2X, 4/84, 4X AND RCBIE smIAL DATA rnANNEL (J4)

The pin-out for this connector is the same as J4 on the KAYPRO 2/83
and KAYPRO 4/83. see page 16-6.

KAYPRO 2/84, 2X, 4/84, 4X AND ROBIE smIAL PRIm'ER~ (J3)

GROUND 1
14

RxD 2
15

TxD 3
16

4
17

N/C 5
18

6
19

GROUND 7
20

8
21

9
22

10
23

N/C 11
24

12
25

13

crs

N/C
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I<AYPRO 2/84, 2X, 4/84, ./IX AND ROUE PARAU.F.L PR.IN'lER~ (J5)

PSTRCB 1 19
D0 2 20
D1 3 21
D2 4 22
D3 5 23
D4 6 24
D5 7 25
D6 8 26 GRaJND
D7 9 27

10 28
11 29
12 30
13 31
14 32
15 33

GRaJND 16 34 GRaJND
17 35

SPARE 18 36

KAYPRO 4/84, 4X AND ROUE M<DEM~ (J6)

Note that this is Nor cormected on the 2/84 and 2X.

N/C 1
2 N/C

TIP (Green) 3
4 RING (Red)

N/C 5
6 N/C
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16.4 I/O PeRl'~

'The port addresses belo.v apply to KAYPRO 2/83 and 4/83 eat1puters.

Port #

00

04

05

06

08

lC

Use and/or Assignment

Baud Rate (write only) - Writing a number between 0 and F hex
(see baud rate table) to this port sets the RS-232C baud
rate.

RS-232C serial D3.ta (R/W) - D3.ta register of the Z-80 SIo.
Re fer to Zilog/Mostek Microcomputer Data 1:xx:>ks fur further
infonnation.

KeybJard D3.ta (R/W) - Eight-bit data from detachable
keylxlard.

RS-232C Status (R/W) - ContrOl/status port fur the Z-80 SIo.
Re fer to Zilog/Mostek Microcomputer Data 1:xx:>ks fur further
infunnation.

Printer Port (write only) - Eight-bit data to parallel
printer connector.

System Port (R/W) - This port is used fur system control.
The various bits are used fur memory bank selection, disk
drive control, and printer handshaking.

The serial output is an 8-bit word with one start, one stop, and no parity.

Examples:

* Received character available is obtained by testing bit 0 of the status
port. O1aracter is available if this bit is high (a 1 rather than 0).

* Transmit Buffer Empty is obtained by testing bit 2 of the status port.
Buffer is empty when bit 2 is high (I).

Manuals on the Z-80 CPU, Z-80 PIa, Z-80 SIO are available from the ZILffi
sales office nearest to you. Western Digital can sell you a copy of the
manual fur the Floppy Disk Controller. Re fer to Re ference section fur
vendors I mailing addresses and phone numbers.

When ordering manuals fur any of the chips mentioned above, remove the h<X>d
from the computer and write down the full model number that is on the top
sur face 0 f the chip. 'This is the best way to be certain 0 f getting the
proper manual from either of the manufacturers listed above.
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The following FOrt address information applies to KAYPRO 10, KAYPRO 2/84,
KAYPRO 2X, KAYPRO 4/84, KAYPRO 4X, and KAYPRO ROBIE.

I/OroRl'~

Use
Port#

(hex) Device Function

Keyboard:
05 ZSIO 1 Keyboard data(R/W). Eight-bit

Olan. B data from keyboard..

07 ZSIO 1 Keyboard cx:>ntro1/status I/O.
Olan. B

Video:
1C 6545/6845 FA CRI' controller status/control

I/O.

1D 6545/6845 FA CRI' controller data I/O.

Parallel Printer: (output only)
18 - 1B 74 373

Serial Printer I/O:
08 - 0B WD 1943

crn 8116

QlC ZSIO 2
Olan. A

QlE ZSIO 2
Olan. A

Serial Data I/O:
Ql0 - 03 WD 1943

CCM 8116

ZSIO 1
Chan. A

Parallel printer port
(write only).

Baud rate for serial printer
FOrt.

Serial printer data I/O
(RS-232C).

Serial printer control/status
I/O.

Baud rate for serial data FOrt
(write only).

serial data port (RS-232C).
Data I/O.

06 ZSIO 1
Chan. A

Serial data FOrt (RS-232C).
Status/control I/O.
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Use
Port#

(hex) Device Function

II

II

Real-time clock:
20

22

24

(NS-M-158167A)
PIO Chan. A
data.

PIO Chan. A

Mv1 58167A

Real-time clock register select
and interrupt status.

Bit :fi.mctions:

o lsb register select (output).
1 II

2
3
4 msb register select (output).
5 not usErl
6 rtc interrupt output (input).
7 rtc not standby interrupt
output (input).

Real-time clock PIO control
port.

Real-time clock data I/O.
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Use

System:

Port#
(hex)

14 - 17

Device

74 373

74 244

Function

System output port.

Bit functions.

o 0=Select floppy A (C on Kl0).
1 0=Select floppy B (Hard disk

on Kl0).
2 0=Select side 2.
3 PSTROB
4 0=Floppy motor on (48 tpi

drives) .
l=Select high speed (High
density drive). * see note

5 fZ'=8elect double-density.
6 0=Select normal character set.
7 0=Select 64K RAM.

l=Select RCM (RAM 8fZ'00-FFFF).

System input port.

Bit functions.

12' 0=floppy A selected (C on KlfZ').
1 0=floppy B selected

(Hard disk on KlfZ').
2 0=Side 2 selected.
3 PSTROO.
4 0=rcotor is on (48 tpi floppy).
5 0=Double-density is selected.
6 0=Parallel printer is busy.
7 0=641< RAM is selected.

l=RCM (RAM 8000-FFFF) selected.

* Note on high-density drives:

A 1 in bit position 4 will select high speed on the high-density diskette
drive. To reset the drive to low speed it is necessary to change this bit to a
12' AND open the drive door, then close it.
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Use
R:>rt#

(hex) Device Function

"

Internal M:Jdan:
lID

0F

21

23

ZSIO 2
Chan. B

ZSIO 2
Chan. B

PIO Olan. B

PIO Chan. B

Internal m::rlan data I/O port.

Internal m::rlan status/control
I/O port.

Internal m::rlan control lines.

Bit functions .

o Isb digit to dial (output).
1 "
2
3 msb digit to dial (output).
4 0=touch tone.

l=pulse dial.
-ate on m::rlan chip.

5 0=n0t lc:x::>p back (test rocx:1e).
6 0=off hook (on line).
7 l=digit present to dialer chip,

not BSTRCEE input present next
digit :frcm dialer chip.

r-t:rlem PIO control port.

The internal rocx:1em on the KAYPRO uses Texas Instruments TMS9953l
dialer and TMS99532 modem chips. Both of these chips are accessed
through the Z80 PIO and ZOO SIO chips. Specification sheets on
these chips are available from Texas Instruments and ZILCG
reSPeCtively.

Disk Controller Ports:
10 1793 Floppy disk controller

status/carmand I/O port.

11

12

13

1793

1793

1793

Floppy disk controller
track register I/O port.

Floppy disk controller sector
register I/O port.

Floppy disk controller data
register I/O port.
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R:>rt#
Use (hex) Device

80 WD 1002

81

82

83

84

85

86

87

Function

Hard disk controller card
data I/O port.

Error Register (input).
Write Precarp. (output).

sector count register 1/o.

Sector number register I/O.

Cylinder 1011 register 1/o.

Cylinder high register I/O.

Size/drive/head register I/O.

Status register fur input.
Cam1and register fur output.
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17.0 REI!'JSl<I.N:E ~CN

17.1 M£II aJAR['

Dec Hex Char Dec Hex Char Dec Hex O1ar Dec Hex Char

0 00 NUL or A@ 32 20 Space 64 40 @ 96 60
,

1 01 SOl or "A 33 21 ! 65 41 A 97 61 a
2 02 STX or AB 34 22 II 66 42 B 98 62 b
3 03 ETX or AC 35 23 #: 67 43 C 99 63 c
4 04 Ear or AD 36 24 $ 68 44 D 100 64 d
5 05 ENQ or AE 37 25 % 69 45 E 101 65 e
6 06 ACK or AF 38 26 & 70 46 F 102 66 f
7 07 BEL or AG 39 27 71 47 G 103 67 9
8 08 BS or "H 40 28 ( 72 48 H 104 68 h
9 09 HI' or "I 41 29 ) 73 49 I 105 69 i

10 0A LF or "J 42 2A * 74 4A J 106 6A j
11 0B VT or ""K 43 2B + 75 4B K 107 6B k
12 0C FF or AL 44 2C 76 4C L 108 6C 1
13 0D CR or ""M 45 2D 77 4D M 109 6D m
14 0E SO or ""N 46 2E . 78 4E N 110 6E n
15 0F SI or ""0 47 2F / 79 4F 0 III 6F 0

16 10 DLE or "p 48 30 0 80 50 P 112 70 P
17 11 OCI or AQ 49 31 1 81 51 Q 113 71 q
18 12 OC2 or "R 50 32 2 82 52 R 114 72 r
19 13 OC3 or ""s 51 33 3 83 53 S 115 73 s
20 14 OC4 or AT 52 34 4 84 54 T 116 74 t
21 15 NAK or "u 53 35 5 85 55 U 117 75 u
22 16 SYN or "''V 54 36 6 86 56 V 118 76 v
23 17 ETB or "TN 55 37 7 87 57 W 119 77 w
24 18 CAN or "X 56 38 8 88 58 X 120 78 x
25 19 EM or "y 57 39 9 89 59 y 121 79 Y
26 lA SUB or ""z 58 3A 90 SA Z 122 7A z
27 IB ESC or ""[ 59 3B 91 5B [ 123 7B {
28 lC FS or ""\ 60 3C < 92 5C \ 124 7C I
29 ID GS or ""J 61 3D = 93 5D J 125 7D }
30 IE RS or 62 3E > 94 5E 126 7E
31 IF US or 63 3F ? 95 SF 127 7F DEL
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17.3 MMm Mr\PS

MEMORY MAP OF KAYPRO 2 AND KAYPRO 4

CBIOS
FAOOH

BOOS
ECOOH

CCP
E400H

TRANSIENT

PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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MEMORY MAP OF KAYPR010

CBIOS
EAOOH

BOOS
OCOOH

CCP
0400H

TRANSIENT

PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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MEMORY MAP OF KAYPRO 2/84 AND 4/84

CBIOS
F600H

BOOS
E800H

CCP
EOOOH

TRANSIENT
PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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MEMORY MAP OF KAYPRO ROBIE

CBIOS
F200H

BDOS
E400H

CCP
DCOOH

TRANSIENT

PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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17.4 vmIX:R~ES

Kaypro Coq:oration does not provide repair or reference manuals for other
comPanies' products which are used in Kaypro computers. The list below does
not presume to be complete, but is included for dealer convenience in
ordering manuals directly from the manufacturer.

Drives

Drivetec
2140 Bering Drive
San Jose, Ca. 95131
(408) 946-2222

Epson
17752 Skypark #255
Irvine, Ca 92714
(714) 250-0111

HI-TEe
10150 Sorrento Valley Rd.
San Diego, Ca. 92121
(619) 452-5500

Microscience
575 E. Middlefield Road
Mountain View, Ca. 94043
(415) 961-2212

seagate
920 Disc Drive
SCotts Valley, Ca. 95066
(408) 438-6550

Shugart
475 oakmead Parkway
Sunnyvale, Ca. 94086
(408) 733-0100

Tandon
20320 Prairie St.
Chatswort."I1, Ca. 91311
(213) 993-6644

TEC
1000 E. Walnut St.
Pasadena, Ca. 91106
(213) 681-5631

Toshiba
9030 Carroll Canyon #7
San Diego, Ca. 92121
(619) 578-9171

Integrated Circuits

M:::>stek
18004 Skypark Circle
Suite 140
Irvine, Ca. 92714
(714) 250-0455

National semiconductor
2900 SEmiconductor Drive
Santa Clara, Ca. 95051
(408) 737-5000

Texas Instruments
17620 Fitch
Irvine, Ca. 92714
(714) 545-5210

Western Digital
3128 Red Hill Ave.
Costa Mesa, Ca. 92626

Zilog
18023 Skypark Circle
Suite J
Irvine, Ca. 92714

(714) 549-2891
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CRI' Asserriblies

Audiotronics
7420 Belair Ave.
N. Hollywood, Ca. 91605
(213) 765-2645

IX:>tronix
160 1st Street S. E.
New Brighton, MN. 55112
(612) 633-1742

Elston
35 Lehigh Street
Geneva, N.Y. 14456
(315) 781-1350

Toshiba
9030 carroll canyon #7
San Diego, Ca. 92121
(619) 578-9171

Keyboards

Keytronics
7032 OWensmouth
Canoga Park, Ca. 91303
(714) 832-1685

Maxi-Switch
9697 E. River Road
Minneap:>lis, MN. 55433
(612) 755-7660

8M!<
4617 Ruffner Street #206
San Diego, Ca. 92111
(619) 560-8330

POtIer Supplies

Astec
1101 Space Park
Santa Clara, Ca. 95050
(408) 727-3350

Boschert
384 Santa Trinita Ave.
Sunnyvale, Ca. 94086
(408) 732-2240

Cal D.C.
2150 Anehor Court
NeWbury Park, Ca. 91320

(805) 499-3621

Disk Controller Board

Western Digital
2445 MCcabe way
Irvine, Ca. 92714
(714) 863-0102
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18.0 SUGGESTED REFERlHES

KAYPRO II 'D1eory of <:peraticn, by D:ma Cotant-Micro Cornucopia,
P.o. Box 223 - Bend, OR. 97709

Mcxlern Dictionary of E1ectronics, by Rudolf F. GLaf, Radio Shack Catalog
Number 62-2310

Some oolored markers or pencils with which to mark the chip layout diagrams
in this manual according to function (video, disk control, etc.) will be
useful. Such "maps" can be time-saving devices. (Because of printing
costs and problems, Kaypro is unable to supply colored "maps" in the
Technical Manual.)

'!he CP/M Manual incllrled with each KAYPRo. You can devise excellent and
effective tests fur the machines through imaginative use of CP/M programs
like PIP, SUBMIT, XSUB. 'Ib this end, }XX)ks aOOut CP/M (with an emphasis on
programning~ not fur the beginner) can be helpful.

A good }XX)k containing infbrmation on the Z80 microcomputer and its fumily
(SIO, PIa). Timing diagrams (or scope signals) in these bcx:>ks can help
troubleshoot mai.nlx.>ards.

Any component repair manuals you feel necessary. see Section 17.4 fur
vendor addresses.
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2IiJ.e KAYPRJ 16/2

The KAYPRO 16/2 is an Intel 81388 microprocessor based computer that is similar
in many ways to the I<AYPro 16 computer. Because of these simil.arities,
Section 19 in the Technical Manual is used as a reference for. t.~e KAYPRO 16/2.

). " The KAYPRO 16/2 is equipped with two double-density, double-sided dis~ qriyes
providing 36m< of storage per diskette. 'Ibis is the main difference between
the KAYPro 16/2 am the KAYFRO 16.

'Ibe three cards that are used in the KAYPRO 16/2 are the same as those used
in the KAYPRO 16 with cne excepticn: SWl cn the processor card is set
differently. .

'lb.e settings for SW1 on the processor card are:
Position 1 is on.
Position 2 is off.
Position 3 is on.
Position 4 is on.
Position 5 is off.

'!he mainboard 1.S the same with these exceptions: Jl, U73, U74, U77, U78, U79,
U80, U81 .. U82, U91, U95, U96 and U97 are deleted.

'nle keyboard, eRr assembly, p::>wer supply, and fan are the same as those used
in the KAYFRO 16.

Refer to Section 19 in the Technical Manual for adjustment procErlures,
remcNal/replacement of components and information regarding the following
topics for the KAYPRO 16/2: .

,.' QiASSIS IiX>D REMOVAL/REPIACEMENr
SYSTEM BOARDS
OOARD ASSEMBLY REMJVAL/REPIACEMENr
CARD RFM:NAL/REPLACEMENr
MAINBOARD REMJVAL/REPIACEMENT
CRI' ASSEMBLY AroUSlMENTS
eRr REMOVAL/REPIACEMENr
PCMER SUPPLY
220V cx:NFIGURATION
PCWER SUPPLY Im!fJVN.../REPI..ACEMENl'
KEYBOARD
PARALLEL PORI'
I/O <XNNECTORS
SERIAL PORI'
E:crERNAL VIDEO M::m:TORS
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19-...3
19--4
19.,...16
19-18
19-,,-21
19-23
19-24
19-26
19-27
19-29
19--41
19--42
19-43
19--44
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'!he diskett~ grives in the KAYPRO 16/2 are the same double-dehsity,
double-sided, drives ,w;ed in other models of ",Kaypro computers.- . The bl':'.ands that
are currentlybe!Os used areEpson, ,Shugart, 'lbkyo El~tric and 'Toshiba.,
These drives' are, ,all" functionally the same and therefore interchangeable.

Refer to the illustrations of the drives on pages 9-2 through 9-8 of t.~e

TechniCal Manual for i;den.tification and jumpering_,instruc1?-ons.

The diskette driv~~use:1 in the KAYFRO 16/2 are 1:xJth jmnpered using the
'instructions for jumper-log the B drive, with one exception: the driVE: in the

B, IXJSition needs a terminating resistor and the drive in the A p::>sition does
not.- . The B drive is· the drive farthest from the ,cRt,' as,semblyand is the last
drive on th~' ribb9~ cable.

, DISKErI'E DRIVE RIHJV'AL

1. , Follow the instructions on page 19-3 of the Technical Manual and
rem:Jve the chassis hoed.

2. Remove the 34-pin ribbon cable, the PJwer plug and the ground wire
fran both diskette drives.

3. Position the computer so that the rear of it is on the work surface
and the bottan is facing ~

4. Remove three of the four screws that attach the drive shielda.~.:the

bOtton of the chassis.

5. Support the drives while removing the final· screw that. attaches.fue
driy~ shield and the chassis.

6 .Rarove the tv.o diagonal braces £rem the side. oftlle chassis.

7.

8.

9.

10.

Remove the drive shield unit (the driveS are still attachErlLa::i::01n the
chassis~.

Remove the four screws that attach the bottom of the drives to the
drive shield. RemJvethis portion of the drive shield.

There are tv.u screws that attach each drivee to the drive shield.
Remove the two screws that a'ttaeh the drive being replaced and the
dr i ve sn.ield.

Rerrove the drive £rem the drive shield.

DISKEI"I'E DRIVE REPI..ACI!MENl'

For diskette drive replacement, verify that the drive is jumpered
correctly and reverse the preceding instructions.

Note: '!he ribbon cable has two twists in it for wires 10 through 16. A
standard p::>int to point cable will not work.
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INDEX

220V configuration, 8-2
align .mac , 7-5
aligning CRI' yoke, 7-2
ASCII chart, 17-1
brightness, 7-2
chassis hood, 5-1
CRI' adjustments, 7-1
CRI' assenbly rerroval, 7-8
CRI' descriptions, 7--1
disk drive cleaning, 9--1
diskette drive configuration, 9-5
diskette drive identification, 9-2
diskette drives, 9--1
Drivetec, 9-9
focus, 7--2
fuse, 8-2
hard disk drive, 10--1
hard drive configuration, 10-3
hard drive controller roard, 11--1
hard drive rercoval, 10-4
high-density (Drivetec) drives, 9-9
horizontal centering, 7-1
horizontal hold, 7-2
horizontal width, 7-1
I/O port addresses, 16--10
interface board KAYPRO 10, 12-1
internal modem, 16--14
KAYPRO 1'1' block diagram, 6-18
KAYPRO 10 specifications, 3--1
KAYPRO 2 and 4 block diagram, 6-6
KAYPRO 2 specifications, 3--1
KAYPRO 2/84 and 2X specifications, 3-2
KAYPRO 4 specifications, 3-3
KAYPRO 4/84 specifications, 3-4
KAYPRO 4X specifications, 3-5
KAYPRO ROBIE specifications, 3-7
keyboard 13--1, I

keyboard codes and functions, 16--3
keyboard corlnector, 16-6
mainboard rerroval, 6--51
mainb:>ards, 6-1
men:ory maps, 17--3
modem port KAYPRO 1'1', 16-7
parallel printer port, 16--5
power supplies, 8-1
power supply rerroval, 8-5
real-time clock, 16-12
ROBIE removal/installation, 14--1
serial port KAYPRO 2 and 4, 16-6
serial printer port KAYPRO 10, 16--7.1

touch-up information, 5-2
troubleshooting, 15-1
vendor addresses, 17--6
vertical size and linearity, 7-1
video alignment, 7-3
video a::mnand protocol, 16--1
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