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1.~ INrR<I:lCTICN

1.1 PURPCEE CF 'IRHUCAL MANUAL

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

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

It is our desire to provide dealers with the infurmation and support needed to
exped.ite repairs and provide the users with the service they deserve. We
encourage your comments and suggestions regarding this manual.
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1.2 OCCFE (E 'IHHrrCAL MANUM..

The infurmation and procedures oovered by this manual assume some technical
kno.vledge on the part of the reader.

'!he fOlicy of Kaypro Cbrp::>ration is to repair computers to the mooular level
only. Even Kaypro's repair technicians do not repair switching fOwer
supplies, CRI' assemblies, or disk drives. Repairs to modular oomponents not
manufactured by Kaypro Corporation (fOwer supplies, eRr assemblies, disk
drives) are Nor oovered by this manual.

Ibwever, we do rot disoourage dealers and technicians who have the knowledge
and the tex>ls to repair to the component level from doing so, on out-of
warranty Kaypro computers.

'!he adjustment and removal/replacement infurmation in this manual is organized
by module type, with the exception of removal/replacement infOrmation fur the
KAYPRO RanE, 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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As Kaypro keeps in step with computer technology, the models have changes
which affect FCC ratings. The proper rating is affiXed to the back of each
computer. Contact the Kaypro Engineering Department if you need further
infbnnation.

2-1



3.1 KAYPRO 2 SPECIE'ICATI<NS

CPU

DISK srOOAGE

VIDEO SCREEN

Ilo CCNNECI'ICNS

Z-80 2.5 MHz

641< bytes

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

Two 5-114 inch, double-density, single
sided, floppy disk drives, providing
19lK bytes of storage per diskette.

Detachable, 72 key typewriter style
keyb::)a.rd with 18 prograrrrnable keys.

NorHjlare, 9-inch, green fhosphor
screen with a 25 raw x 80 column
display.

Ole "Centronics"-type parallel
port, one RS-232C serial port.
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3.2 .KAYPRO 2/84 and 2X SPtI::ll'lCATIQIS

CPU

RAM

DISK STORAGE
(Kaypro 2/84)

DISK STOOAGE
(Kaypro 2X)

KEYBa\RD

VIDEO SCREEN

I/O CCNNEX:TICNS

ZS0-A 4.0 MHz

64£< bytes

Sl-294-n series.

Two 5-1/4 inch doubl~ensity, single
sided, flowy disk drives, providing
191K bytes of storage per diskette.

Two 5-1/4 inch doubl~ensity, double
sided, floppy disk drives, providing
3901< bytes 0 f storage per diskette.

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

Non-glare, 9-inch, green phosPhor
screen with a 25 row x 00 column
display.

(he "Centronics"-type Parallel port,
two RS-232C serial ports.
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3.3 ~ 4 SPf.ClFlCATICHS

CPU

RAM

DISK STaw3E

KEYBO\RD

VIDEO SCREEN

I/O CCNNECI'ICNS

Z-80 2.5 MHz

641< bytes

81-240-n series.

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

Detachable, 72 key typewriter style
key'J:x:)ard with 18 progranrnable keys.

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

<he "Centronics"-type parallel p:»:t,
one RS-232C serial port.
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3.4 KAYPRO 4/84 SPECIFlCATICNS

CPU

RAM

MAlNBO\RD

DISK srOOAGE

VIDEO SCREEN

I/O C~ICNS

MmEM

RFAI.r-TIME CLOCK

Z-80A 4.0 MHz

641< bytes

81-184-n series.

Two doubl~ensity, Cbuble-side:1,
floppy disk drives, providing 3901<
bytes of storage per diskette.

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

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

(he "Centronics"-type parallel lX)rt,
t~ RS-232C serial ports, one RJllC
m:::xjular telephone jack.

Built-in, 300-baud rro::lem, with Bell
System 103 canpatibility. Uses Texas
Instruments TMS99531/TMS99532.

Built-in real-time clock. Uses National
Mw158l67.
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3.5 I<AYPRO 4X SPFCIFlCATI<H)

CPU

DISK STOOAGE

VIDEO SCREEN

1/0 CCNN.EX:TICNS

MCDEM

REAL-TIME CLCO<

Z-8l.iJA 4.0 MHz

64K bytes

81-296-n series.

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

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

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

(he "Centronics"_type parallel
};Ort, two RS-232C serial 'fXJrts, one
RJIlC .m:rlular telephone jack.

Built-in, 300-bauc1 mcxiem, with Bell
System 103 compatibility. Uses Texas
Instruments TMS99531/TMS99532.

Built-in real-time clock. Uses National
M158167.
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3.6 I<AYPRO UJ SPJ£1FlCATIOJS

CPU

DISK STORAGE

VIDEO SCREEN

r/o CCNNECI'ICNS

Z80A, 4.0 MHz

641< bytes

81-180--n series.

(he 5-1/4 inch double-density, double
sided, fl.oppy disk drive providing
3901< bytes 0 f storage per diskette.
(he hard disk drive providing 10M
bytes 0 f storage.

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

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

(he "Centronics"-type parallel port,
tw::> RS-232C serial ports.
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3.7 I<AYPRO ROUE ~'ICATICNS

CPU

DISK STrnAGE

VIDEO SCREEN

I/O CCNNECrICNS

MCDEM

REAL-TIME CLOCK

Z80A, 4.0 MHz

641< bytes

8l-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 progrartlT'able keys.

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

Qle "Centronics"type parallel port,
two RS232C serial ports, one rouc
nodular telephone jack.

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

Built-in real-time clock. Uses National
1"M58167.
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4." KAYPRD RCM REVISICN-CP/M VERSICN CDlPATIBlLI"lY

2/83

4/83

4/83 + 88

2/84

4/84

4/84 + 88

2 X

4X

RCBIE

CP/M VERSICN KAYPRO PARI' t
(fur 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 VERSICN

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



5.0 BAR£lIlARE M<DJLES
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5.1 ~ HaD mMOJAL (EXCEPl' KAYPRO RCBIE)

1. Turn off the machine.

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

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

4. Renove the hood frau the chassis.

1. Lower the hocx:1 onto the unit.

2. Align the two holes on top of the hcod with those on top of 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, am start
them.

5. Tighten each screM securely.
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Kaypro CorfOration has small amotmts of touch-up paint fur Kaypro hcx:xis and
chassis available to the dealers. Contact the Hardware Technical Support
personnel to obtain this paint.

Cccasionally a customer's computer will have scratches on the heed or chassis.
A small amount of rubbing compound, when carefully applied, will often smooth
out very small scratches on a hcx:x1 or chassis. Should p:Unting 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 mllowing sections oontain schematics, chip layout diagrams, and IC lists
(by U-number) fur Kaypro mai.nlx:>ards. This is not intended to be a theory of
operation, but rather an aid to locating possible problems on a mainboard.

Consult an appropriate datab:x:>k (TI'L, Zilog, etc.) if you need to find out the
internal v.orkings of a particular IC.

MA!NBOAAD TRaJBLFSHOOI'ING TIPS:

A blank EPRa1 can be used to help troubleshoot Kaypro mainroards a f series
81-110, 81-240, and 81-180. The appropriate model of EPRa1 (2732, 2716, etc)
allows a quick check of the board. It will usually furce the data and
address lines to toggle at approximately the same amplitude, allowin:J the
technician to use a scope to spot affected lines.

If the video display does not show a screen filled with alternating "gil's
and apostroPhes, you have a problem in the video RAM or asscx::iated
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 the 81-240 board:

U20 (D7) l~

U2l (D6) l~

U22 (DS) toggle
U23 (04) toggle
U24 (D3) toggle
U25 (02) low
U26 (01) low
U27 (00) toggle

The U-numbers of the main RAM chips will vary depending on which mainboard
you have, but the pattern will be the same.
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Ie LI~r, KAYPRO 2 (81-1l.9--n)

Reference
Designation

U1
U2, U67~'
U3
U4
U6, UlJL
U9, U8'3
U10, U61
U12, UJl4, U32
U1S, U:39
U16 through U19
U20 through U27
U28 tlu~ough U3l
U33, U34
U35, U38
U36
U37, U56, U85
U41
U42
U43
U44, U45, U64, U65
U47
U48, U73
U49, U52, U62
U54, U72
U57, U!;8, U60
U59
U63
U66
U68
U69
U70
U7l
U78

U81
U82
U84
U86
U87
U88

74I.S161
74HCU04
74I.S290
74I.S10
74LS393
74IS08
73lS32
74I.S74
74I..S00
74I.S157
r-016665
2114
74157
8216
74I.S20
74I.S02
74S151
74LS174
81-146
74lS243
81-149
741£04
74I.S241
Z80 PIO
74I..S138
74I.S373
Z80 CPU
74164
1488
1489
Z80 510
74S04
8116

7406
FD1793
74I..S195
74I.S293
74l.S390
FOC9216

Description

4-bit counter
Hex inverter, CMCS
decade counter
Tri NAND gates
Dual binary cotmter
Quad AND gates
().lad CR Gates
Dual "D" flip-flop
Quad NAND Gates
Quad 2/1 MUX
(or equivalent) 64K x 1 RAM
1K x 4 RAM
Quad 2/1 MUX
Quad Bi-directional MUX
~ NAND gates
Quad NCR gates
8/1 MUX
Hex "D" flip-flop
Character generator EPRCM
Quad bus trans
Bcot EPRCM
Hex inverter
ectal bu ffer

3/8 MUX
Q::tal "0" latch

8-bit shift. register
Quad line driver (a.Jr)
Quad SCHMITI' line receiver (IN)

Hex inverter
DJal prograrrmable baud rate
generator
Hex inverter, open collector
Floppy disk controller
4-bit shi it register
4-bit binary counter
Dual decade counter
r:ata separator

*NOI'E: THERE ARE SCME VERSICNS CF THE 81-110 B<Jl.RD CN WInCH U2 AND U67 ARE
Nor CMCS IC.S BUr ARE NCRMAL 'ITL rcs. READ THE NUMBER eN '!'HIE IC TO
BE SURE.
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~ SI(NM.S TO AID IN 'l'RClJBLE'SB(l (Bl-ll.0-n)

'!he examples of oorrect signals shown below do not represent all of the
signals an a Kaypro mai.nl:::x:>ard, since most signals will be simple high-low
toggles. A group of video signals (CC0 through 0::3) are included as
illustrations of the timing relationships between the various video signals.
Note that only~ of the I/O signals on U57 will be low at any given time.

State of the machine: The door of drive A is Openi the machine is waiting to
b:::ot •

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 110 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 L Ground fur the signals
shown on channel 2 was established at first graticule line arove the bottom of
the display.

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

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

Figure 3: Pin 3 of U6, CCIO.

Figure 4: Pin 4 of U6, CCl.

Figure 5: Pin 5 of U6, CC2.

Figure 6: pin 6 of U6, CC3.
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SI<B\L LOCATICNS CN MA.I:NBa\RI) 8l-1l0-n

Ie
SIGNAL r...c:x:ATICN PIN NO.--
cru SIQU\LS

2.5 MHz U 63 6
MRmB U 62 16
RDB U 62 5
WRB U 62 14

MEMCRY SI~

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

VIrEO cu:x:x SI(}§IALS

CLOCK, Yl U 2 8
a:0 U6 3
CCl U 6 4
0:2 U 6 5
CC3 U 6 6
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6.2 KAYPRO 2/4 (81-2~)
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Ie LISr, KAYPRO 2/4 (Bl-246-n)

Reference
Designation

Description

Ul 74I.S161 4-bit counter
U2,U67 74HCU04 Hex inverter, moo
U3 74I..S290 Decade counter
U4 74I.S10 Tri NAND gates
U6,U11 74I.S393 Dual binary counter
U9, U80 74I..S08 Quad AND gates
Ul.0, U61 73IS32 Quad CR Gates
U12, Ul4, U32 74I..S74 Dual liD" fLip-flop
UlS, U39 74IS00 Quad NAND Gates
U16 through U19 74I.S157 Quad 2/1 MUX
U2.0 through U27 M2M6665 (or equivalent) 641< x 1 RAM
U28 through U31 2114 lKx4RAM
U33, U34 74157 Quad 2/1 MUX
U35, U38 8216 Quad Bi-directional MUX
U36 74I.S20 Dual NAND gates
U37, U56, u85 74I..S02 Quad NCR gates
U41 748151 8/1 MUX
u42 74I..S174 Hex "0" £lip- flop
U43 81-146-n iliaracter generator EPRCM
U44, U45, U64, U65 74I..S243 Quad bus trans
U47 8l-232-n Boot EPRCM
U48, U73 741.S04 Hex inverter
U49, U52, U62 74I..S241 O::tal bufier
U54, un Z80 PIO
U57, US8, U6.0 74lS138 3/8 MUX
U59 74I.S373 ectal liD" latch
U63 ZOO CPU
U66 74164 8-bit 8hi ft. register
U68 M:1488 Quad line driver (aJr)
U69 ~1489 Quad SCHMI'IT line receiver (IN)
U70 Z8.0 SIO
un 74604 Hex inverter
078 8116 Dual prograrrrrable baud rate

generator
U81 7406 Hex inverter, open collector
U82 1793 Floppy disk controller
U84 74IS195 4-bit shi ft register
U86 74I.S293 4-bit binary counter
U87 74I.S390 Dual decade counter
U88 FDC9216 Data separator
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&XPE SIaw:.s F(R TROJRIFSHCXJrING 81-240-n

The examples 0 f correct signals shown below do not represent all 0 f the
signals on a Kaypro main}:x)ard, 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.
Note that only one of the I/O signals on U57 will be low at any given time.

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

Each square 0 f the representation is the equivalent 0 f one square em on the
gratieule. The scope was set fur 2V/div. fur all figures, and was set fur .5
miero-sees/div. fur all figures EXCEPI' figure 6, which was taken using 1
miero-secs/div.

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

Figure 2: Pin 24 of U82, !MHZ 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.
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SIrnM. LOCATIQSIS, 8l-240-n

IC
SIGNAL L<J:ATIQJ PIN NO.--
CPU SI~

CPU clock U 67 6
1 MHz U 87 13
2 MHz U 87 3
MRmB U 62 16
RDB U 62 5
M1R (re terence)

MEMCRY SIQiIAIS

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

VTIEO CLCX:X SImMS

CLCCK, Yl U 2 8
CC0 U 6 3
CCl U 6 4
CC2 u 6 5
CC3 U 6 6
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IC LISr, 81-18f3-n

Reference
Designation

Ul
U2
U3
U4, U10
US, U38, U41
U6, U21, U24, U33, U49
U20, U30
U8, U37, u50
U9, U59
U11, U18, U31, U45,
U46, U60
U12, U19
U13
Ul4
U15, U61
U16

U17
U22
U23, U27
U25, 072
U26
U28
U29
U32, U43
U34
U35, U44
U36
U39, U54
U42
U40
U47, U48
U51, 052, U57, U58, U62,
U63, U68, U69
U53
U55
U56, U65
U64, U67
U66
U73
U74

74874
74808
74804
1489
74I.S244
74IS74
74I.S08
74l.S00
74I.S393
74IS373

74I..S138
7406
74886
74520
8116

1488
74I..S165
Z80A SIO
74I.S10
81-187
Z80A CPU
74I.S195
74I.S02
74I.S14
6116
6545A-l
74I..S245
81-302--c
74I.S32
74l.Sl57
4565N-IS

74I.S163
14-2-392
74I.S04
74HCU04
74LS93
WD9216
1793

6-17

Description

Dual "0" flip-flop
Hex Schmi.tt Quad AND gate
Hex inverter
Quad SCHMIT!' line receiver
ectal buffer
Dual liD" flip-flop
Quad AND gate
Quad NAND gate
Dual binary counter
O:::tal II 0 I latch

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

Tri NAND gate
Character generator EPRCM (2732)

4-bit shi ft register
Quad NCR gate
Hex Schmitt inverter
RAM, 2K x 8-bit (200ns)
video controller
Bi~irectional 8-bit buffer
Boot EPRCM (2732)
Quad a:< gate
Quad 2/1 MUX
Dynamic RAM 641< x 1 (150ns)
(l'bstek number)
Synchronous 4-bit binary counter
14-Pin pull-up resistor
Hex inverter
Hex inverter, CMa;
Asynchronous 4-bit binary counter
Data separator
Floppy disk controller



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 of signals taken from a video clock divider (U66) are shown to
illustrate the timing relationships between the various video signals.

The signal measurements were made using a Tektronix ocilloscope, model 2213.
It has a 'rendwidth of OC-6eJ MHz, sensitivity of 2mV/cm, a sweep delay of 0.1
microseconds to 1 second, and a graticule display measuring 8 x 10 ern.

Each square of the representation is the equivalent of one square em. on the
graticule. The scope was set .fbr 2V/div. and .2micro-secs/div. fur all
figures except :figure 2. which was set at . Smicro-secs/div.

Signal MI from pin 27 of the CPU (U28) was triggered on. This signal is shown
in the top half of each display and was channelL Ground fur signals shown
on channel 2 was established at the first graticule line atove the bottom of
the display.

State of the machine: The machine has just b::x>ted-up on the hard drive.

Figure l: 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.
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CPU VIDEO I/O

RAM Address Character

EJ
Multiplexing Generator Hard Floppy

Drive DIsk
C C
0 0
N N

RAM
Video T T
Driver Video R R

RAM 0 0
2-80 l L
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Data Bus
Buffer Parallel

Video
Clocks

Ports

Monitor
ROM Serial.' PortsData

Control

IReset I Control

BCRT Port

Controller Selection
Memory Address

Management
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KAYPRO 10 BLOCK DIAGRAM

ISl

I



REVISIONS
lONE ILTR.! EFFECT. I DUCRI PTION I OAT[ I APPRO'EO

u~£t>:

I "'FR ICIRCUIT I" [M
CODE Rrr itO

f'IIO( 1,:-. JI<:l'lbulfl')!)

01 IUIIJ1"ll~SIl,)f, 'r..
I91r ~t1le. !\.'lY.':'
::y'''''(1 :)"\or 0"
(l'mp.\r, ...:~(:'''!''I ,~, "'-",,"-! I~r <,1 I

Xe~li V:";"'"l~2HIIJ~\_____-1

NOM(NClATU~E OR
OESCRIP'TION

P~~TS LIST

t--<AYPk'O 10

sc !-IE nATI C, PfC. DeE 55 OR-

SIl[ !coo< 'OCN' MO.I
C 03626 SI~I~1

II .,., ......

a NON·LlNEAR SYSTEMS. INC.
\10-...... ;,1_L_l • DEL IlLAR, CA.LIFORNI" ,

I

RELEASE DATE

Q..RAWNI «. ..
CHECl(

APPR I /l. 1

COl'tTil:.
NO

A AL.'-~C:).l""'r..p LlI1'vJD-.a" 12-~"".( 111
(,6.) j[ I -- )" -'1 r He. _'(au ""~u lI,r-1"_ ~t'si> 11 I':-u:- "'!t"f
(e)t€O--:r, _ "ir... _C_ 1J~~::"'_''\!...v...!!t-~ ,-v~6~~ 2'!-.~ L)

~ ::~ );-~~~~~ST)-"'-o Jp-;',,-- --".- _:~~P! a.~ -

l-- f"11A. (!)

DIMENSIONS AR( IN INCHES
TOLERANCES ON

OECII,1ALS! ANCLES
~ .OlO rO· J)'

rRACTIONS
.11.. 12

UNLUS O'H[~tS[ SPEClrlW

"'AH~IAL

NEXT iflHAL
[.\SS1.I-'SS1.

NOO I FIN~L
ASS1. ....SS1.

cPu

IMt/2 Ct»

'50.1"0- 7<Cf-~.KO.t
'-1'1 ~ 9

v~'i

1~K(O~

A CllOtH,,"'--'1 .,

L['
Llf' '~~f
790,"

(8)'0-'111'1 I,> '1.. l ...",,..T

(A) r~-3r

lqc~--

lll,~[) JIST -.L J __ __ _ 7"4L}.ol

<0,",

_. _ • .4(""'H~ J'~"JCf

"'/G-- r"l-S'O ",'Y
w'l2 E70~.:r'-'1J
C.'a' E-(JO-r- r '1-"1 or ",b (. rOil!.. Ii:'.::f ~
"""'.r~~~-';;._,. ... ~ .......... ,...." fl' "\._"' (D)-l ---J"OOOVf>j, 3.Jf\HUJ~1

"rtJ ~ ~~.~;: ~~' ~~*.... ~ ;;.,:::,:, .. 7~1.J,OO ,c;-- J'·O()~~"L I "-'1'IlL> Ir

~-;~"''''J"''''.'_.J_:l:z 1")10"R~

.~". :;;; ~ ~ ~ H ~_~~ • ~~~~ ~ <_~j ~ ~) -ro-~-o ,; ':~;.~ ~~i?~: ".0'
.,'~ L~I}jv)7",--,n10"0 I~)
,101,1 2:I AJJ 6 ~

:': ~; - __-= _tl ;;0 '~< ~~~ f-P-R-O--P-R-I-ETA~
" n ----!.. p ", ~ 7'''5 o~ _. n· I? '3A7 I INFOHMATION
•• ~,; ~.. 2732 ",. ..' H~ "'±-- " lO l$/l(' ----
'l.... .<; A~ I .,"""-- J ~ >l- a /l ,
" ,. ----------"-- ~, AV I 1).3'.l -<'--- I ~ 2'( eoA ~

Ul'i ., ' __-i..} U12. t. '" t "l_"__ r~·H BAI
-,.!'" _ I. ..~ At ,) I ~_7 J, ·If' lli'-l,.
,4'I~ --- --.2. AJ .4. ! ..~._ T"'~~.J GAl

Ai·£) -~...!. A~ A(/) II~.. ,."--- J".~"l.... OAq;)
l"SoA (e~,,,,(l~l f,)p~ol'1.:r~ a or.~MR'~r') .1.'0-

... _ "- ~ • "' J ~ ~"'~ 1. t;. 'V
600o~ooo ~ .~

07 n j_1 -----''1''1''4'''' "-'-0' -~-.-&"-:--'=-----J""" e,t>7c.:.'" - .._- --- - . .L_ ~._~ tLJ'l-l"1 BL)("

() ~. .. DS 7 7 .... LS ~T" 1\ e.,I>C _
b'l l 0 .. 'l l'tS ~-l'-IQ aD~ (Io)A~ . ._ A _'S- v{(
~J ! V~~ !3-I'/., ~O, ,AlAi··-·' El _"_<Jfc
b2 ~7 01 .<" !..:E ."_ J't-t. 8 t>l. <A)A1- :3 <. '2...- U<.
LJI ~- -- - -- - ~ :4.._] ,~., tDI 7 1h:j /'"2... ,..,(l.
vt~ --~. ----- --"..L....l...,-!2- f'·!- e~1P "y "----- I1Y)'~(O)

!i.. iTT 10K 2 U4~ ,... il(CIi.Rt> (c) DI~~~D(A) f---- ~'c

~
R,S' t;J. 0.... • I UI2. .- "",-

r
~f~~' :rH~-, ,~~ :::>~~~ ~"/C "<'0' ~ 'V J- L- ,Jlc...

. (Ii) j;:'T-l... .!=. ;;i M~O~_ ~ ----------r----' 71l~OO

;:;A n - ~. ~C~,)S 74LSO? 7~(5.H. 7~~ ----~t~ _ _ ___~r"l~~., roRo

(.1 ~.Q ---------'i-i~ ~, J ,7 _ ;::;;o~: . n -l---- ,.., _.1'-" ;::::;-r
(D)'~'''Q~ LI'fO "'''' ~""---.-_____, 1 ·J9-" .. ,

r
~ ~: -.' ';:;- ~ (A) p. ' A ,.- <>Ave .. (~)

" ~ '- :=.' ..s I§ 1,&/ A~---l. 6 VI' J ,.. SI.oC.t: I \~)
<..NP ,..1\'_' ~ j~ tel. I~ ~ (A)F':~C. ,> e.AlJO~ (Jl\
l..l] t:t: u. ~ 5' 7~1.-5 .._'2 SfOl: 6 '2. (en

~ 113 ~ wi£.
(IoJA?" 10 \~ (0)

~? J
q
--- ~'t'"].. (Dl

, .,. ",6"0181

~I REIlD I ,{)rNUNINC NO I

K'O,..,
~--VV>--l"""" 'i'QO,",ll£)

'I) •
Ul. 'i LI~1

3 {)()~ .

P
~"C"_

J"p~ 101 :.n" fOPF- " ~
Tc.", YJ l c.. LI~~
V V

LI.·

JIC'-l

(;./oJD J1·~ V
]/5--- ~A.lI<.

yl·" ¢

$PHE J/·I----

-I Zv )1.<.---- --.- 0: UI.'- '. H·,

.,.l Zv 17-1---- TO. iJ'- 1-11 TC-l ()S~-'10

I<~Y

,S.

t

~)QJ"Sl-l

701,«0'1-

{,l,...v't"

Y'O-~ (£1 -- "'fe

r Ino-~ R~
! ..

, -'II.. ,N,J> -------vv..-

N
75".

I-'
c"1 ~ 10K

)"'''I''t~ ? R.n.
~')

!IO-l 1'l ")"T ~....,

100A. I ..

API'LICAT 'ON OTY. SCALE IWEIGHT I$IlEU Z A



I

o 0:.
ll:
Q.> ..,
< ~
:" ..,

o
a

ell
~

~

U
0
w

'fi 0-

:;
8 ~f v'

Ur ~
«
~

~
UI
1:• u
'-)

~ . .
~ ) 1

6-22



(A) (A'
(.)~

REVISIOIIS

DESC~JP'TIO/'l DATE I APPROVED

Z:'"J~4. Ar
z~·~

ITE"4
NO

RAf"1

~6'PR~£TARY I
! INF')RMATION II -_.. __. I
, 'loll"" '''".1,:(''''

t)f\PlI'1'QTtI~"lQ I
. 1", ....... : (.\-of··•••'" }

(\,,/7#. I, , ,,' I
: C."'ll' :~~"'J .,f~l<,()( t ~

I ~'l, y,·'·r~~l(..H ;,1 j
I~._I: '"I:;". tlllrl~,l '

-...-.. _ .•._ .._. 1

f.JA)O~ v_iii:!):

NON.LlNEAR SYSTEMS. INC.
DEL IJotAR. CAUFORNIA.

NOMENCtATUR[ OR
DESCRIPTION

PA~TS LIST

KAyPI-20 10

son. Mf\. TIC

e
PART OR

ID[~TlF'VINC NO,
OTY
~EaD

00.

RELEASE DATE

APPR I r r
C~ECK

DRAWN

COlc:n,

C. 41<.
RA.M

u~ p

"41(.

1l."r4

LI<.G.

DI~ENSIONS A~E IN 'NCHES
TOLERANCES D~

DECIMALS I ANGLES
:%.O'o I .10'JO'

rR~CTIO"s
1 IIlI

UK\..[.SS OTt~[ItW'IS[ SF"EClrl[D

WATERIAt

~~~

"AM

f.J ~;?L)~I

~'fJ<..

fl.,,'"
(.<JK

IZ~'"

u ~l.

~'tl(

RAM

IJ 5 ~

?4.1( So ~

~~~

L~j(

tAM

u ~ ~

B"",do) ~A'S(/>.)II'" ~

"t _

7 : I
alAi/II

- <. All,o

, 7 A'(~

".J.!.
'''t.lft.

7" L. S 0-.1

~

VI
;jj

:>
~

-t..,

"'7

1\

(AI All ,) AI8

IA) ,Al I' :
(P.).-'O __'0

IMAt -~" ~
(A)A~-- l •
(A)fl' 2.
(A)M '
(AI" S:

'--

(,A) Ilf>i<

7'<UP",

FS
~

lJ"~
J •

7'f15"i'
()~~

(tV roo""

".
("l A'S: ~ ".c' , A7/1f:
(AI "7 __2_" V ~ a
(,A) M'--~" ~ I~ A~JI~

(Al "L -'~" ~
(A) A.l '." 7 1° /l!>/'l
IN At; >" ~
(~) A'~__'_O"" ~ ____" ""liz
(A) ~~___J1 ... < ..." u<.'1

'f f

tAl MU( -J ,~t<.

~Ar1

"')
(Al "",~,,"

I'
tv
W

NEXT I fiNAL
ASSY. ASSY.

Af'!'lICATIDN

NEXT fiNAL
ASSY IAssy.

orr,

SIZE

c C;I - I ? I

ShEET t c



REVISIONS

14'(.5'0 7"fl5JO

~
> uTZ ': 2"~'l(1i).>

I - ure, IMI-'ZCA.)---, ,;

7YL.510

9~
un~

APMloYlO
Aeo" Crt«. r. ~r

; f'· tl ?'f
S' 1~j"CvIJ~Q S~"""'lq, I<JOjl~"lT&ObjiN:ro~--=I'fl.JI,~

C 11"0"'; U"Otf('~ 'U, l'f L17. ("J,I .... L't> TI-l f r" ~·J"·IiJ.l ft. f'

Jf': P,S"" DR,vri.

?K.rtJrER.

7"D"'"

Jr..: PARALLEL

() >-.10:'. lJS£D:

07
C~

t>S
D~

tol
O~

01
or;>

"$"tj:ll(11)

+- & ...."-«)
+--- p/C.

~
r~-'f

r<.p
ft·,,,,.(..
H-f,... ~
H··)

"-1
..,-H·I

.,j:-JI-}l "0

H'K
"'If

P 5v:'Y-

fA)

~

W7 11= rl~~~ ~tDC. 01'01£

t r=========J SP-Il. D"-" 0.1 ~l> CT~L jUsuf- rr~IO ~

~o,-

':),.... "'"\"""
,.( :!'I{( ...

:::~~ )o:;;~':.'o
o.oOooo,QO

J I-IDffi7'

$fl'IJtJ Jr-IC

~
J'''S'''-,

(A) ..,}It. I. tJJ~
(1<' P~.T.

("l iOO
W )Y!,.."T -

"...,4
ILm,,,

'1"'(:>"
F'-'1I>o-C---"+-+-+- "'~/T< r I-~'

."-'1>1( y Tf""

1--.....+- u. prJ T<.~ ~

.:iPIt'f(t .71'·1:11

t>1''i l;b q':
()l ~'<L .>--- 1'1 : l.J It: S"
~ , ~
M tf 17 b 7q.. ~ 0 U.

()J.-a
0

'I:)'13~S
D I, •• Q"

O'r.-- }~ '" 1
""""l.S>l. ~ II t:

; u'fO <. I r4 ., II II [(,_/~ 17 /9·V( H

\j I "-
I). ,--------- I t I

,--,r-t--t---t--r-H---:-j: V It ~!

~H--t-t--r--'-;1'f0 Q •

YI-+-f--l---.,-'::I ~ ,}"fL S (,. Vlol _
-+-+-1---','-1' I> ):'1~Q'~ ,. pc> " .. /(. r'll'AOIll.JL-J--+----,.-=-c ~ '" J

I' I> o'rt'I===========:::::'~3 (> Ql-2.
-, ' II f

••v~.
""L U"- ..
(....D 'ZQ "'I~'

'(.'}~• .-(r..
'\'I\"O II ute
A" /Vlt:..
~t.T 2~ tJlc

-'-'-'<'

~
'~ 1M J'~ClI)O 1-olG>S-

1lo,'OI. ,.. .., () 'IlJD

LL ..d p,orA t 8-n
7~ LH)

"lflP.~S-)7.,,,,, "'I~
DIA.(, ,

UIJ

17'.3

V 7V

",I_~T~~
-f IORO

~IA~
lA'

~""lJ(lJ',

~~
:Jilr

~w
>rJt''''fOt

-d~

(,A)~ ---+--l<
~ (JI) m ----I--!-'<:

Iw(c.~

L- I ~7;J

(Al _....1/l:Q

(JI) "RQ

..,0 f PI LJ7~f-
RIO~~

7 ...c......sOZ.

.~~',w,.q' V,Z 11. •
... "'0

1<l"

""
VZ,

?

•
7

J ."'~H"I

~FD""A
PSliL. ~AT ~, Cl,l(

)J'~()

Q\] ro.Jli:
(A)~

r
IV
,s::..

7'Yc. tl'll (,)10

--.--------. I APPI.lCATION ION. I I ISCAl£ IW£ICHf ~2-D



REVISIONS
DATE APPROVED

VI..'" j2·~n.. It. 7

loJTa.:"'iI~_~O""".t 9" LJ~iJ.-~_ ;::--

f--+::::-E:;-'=::7-+':':~:~:~~;~:~~\.:·:;_ISI ;:;~: :;

I--.+=--+-'-'==--I--'.:.:.c:.-=.."".... l~..::!....! ~ ..' I) " 'l it.,..

s.o."....~~

f>,.

7"i~O"

(.I)

v~
I,V'T

U ""o>s. V>tl>:

'" 00&:,....,

)~ I.

I MfR. TCiiiciiiTTlTElt
CODE I - REF. I NO.

! PROPRIETARY ,I

i !r~f.9RMATION

I
"'-' t,. ~isl."r>uI<Clll

1)'1 1 ,.r',c.Jll~(,i; to
~"':r ~1"U ;'1'f~:1r

I
~'·;.(lC'lO'
~., 1:l't ..1ttIC.Ul
''',e ~'1i:'rrh~R 01

i 1"''''''0 Co'OO"lron

NOMENClATURE OR
OESCRIP110N

'ARTS llSf

KEyeOAR.D

I
IDTY I PARr OR 1I REQD IDENTIFYING NO

~J~'~

.rs.~

L Is-,

(A) I~O

()~.s

,.;/'- ...22-

r.4.)'i'O(t.I~aCi.~~2(A)

6""~1

VII)
,~..,

r

(01

SiRIAL

PRI~r.~

J'f'~ I. -r.PA

v'O
C:1"f~JOPf

~,~ 'Vn
'EO~K

"'II Iiii
lEI

r
IV
(J1

~I'.~-''''' 5CHEMATIC,

UNL£.SS DTH£.IiI'Wlt~S! SP"tClrltn CON1ll.

DIMENSIONS ARE IN INC~ES I-:-:.~o.'-::-:t--:--:--_,--.--:-:-l
TOlfRANCES Or! DRAWN

DECIMALS I ANGLES C~ECK

fR:d'~N$ x," Y APPR R. f
'" ,~ RELEASE DATE

e NON-LINEAR SYSTEMS. INC.
DID.. "AI'. CAUFOllNI"

SE.RIAL pons

~ATERIAL I<AYPj(O ,0

NEXT I F"IIW.
~. ,l,SSY.

APPLICIoTIDN

NCO r.rlAl
-'SSY.IASSY.

QTY,

')/-1 ~I

SULE jWITGHT ISHEET 2.c



LJ :
~
~

~

~
~-
~

!-

Rca R'S
l'lSSy a}- CR8 R50

JS I s ___
R R R RS6[1___

f lo~n~~, JU7

.. r-:svf IRlh 006'1 R2'O ACRS__ ./ '1 KEY

l;MJ

+12

-12 1

I~

m:£ IN u.. 5.. R.
S£R~

~60 LL~ ~ J lEl Jl RI I I l~ 2S

~; Ey R.J:5 Cl CZC3C~~ I (;Sec C7 1 C8 NY\ ~ ~3

,,0,MMn O:XXL,], (JjJJ ",W)'" "
1 2~HfYYY~O? If 1 ~ fin? lOr 'f '0

:() ~ ""~j! d ~ IQ f ~ '" ,,,,, 1
m r ~ I~;e I

~O~" I, ~ '" Q,u ,,~, ~O~00000000clJ e
~0 ~0l 1 [ I I CZ7 AI7 AIS R2lR22R2 o~~ ~(\
9 ~ I [ I f IQ? I ~ '? "f~. E20

CoUI4 r/\ 0 QUIB...B! e.e C lUI9 C4<' Rno~ ~o?z~
~ ~ lJ2j I~O U15 ~VU~~~e._ C$Q C37 UI7 E. C3 8 ~~ dB e ~ ex! ~ ~:; 1(\ ~Y b~ ~I' .5 [ 1 IflZ Q V Q 'I \.1,?3 021 R31

~ ~ I r y s.,:a f 'Of 'f IQr I Q f I
C&4 <=> C=>ces U23 ,., ~ 02' LJ2<; U2E: aC 5 U27 QU28 .JS

~ ::f~ e"
e~7 <=> ~ RolO C e~9 ~ I

~ f I,0 D I~'" [ IQ.[ I, f' 1

[;J ~ ~"OO~ ~ QU~ ~~U37 nV C -<J§: ~$~ C=:J + - -

!o~ 110 1 t IQf I 1-q~I9.~C:;

0
l6.5 o\12 ~O 0043 004' U~5 ~ U<G

~ ~ I~ f I;0 ? I flOflOI I0f I~onn~ 1 I

O
U3S LCl8 e LSS V73 C70 lSI C71 US2 e72 lS3 YYa lS'

~ f I~O I ~O? ~ I~O flOflOflO[ I R38 gO f I: -- I~

O
~ lJ.41 5 U7' cO· LI75 e77 vse C79 IES L.GO (.61 L--o-J

~ ? I~O? I ~ } I f IC79CJ ~ :~ g l--o-J LJI
lJ.48 lJ.o47 0LJ35 U6S LJ37 -V R.7 -c::::J- CS6.. JIO

cro~~ ~ ? I f IOoonODl
U70 U71 U72 ? Y



IC LIST, 81-294-n

Reference
Designation Description

Ul, U54 7406 Hex inverter, open cnllector
U2, U25, U7l 74I.S14 Hex Schmitt inverter
U3, U5 1489 QUad Scrnitt line driver
U4 1488 Quad line driver
U6, U13, U14,U55, U58 74I.S373 ectal "D" latch
U8 74I.S374 Ct:tal liD" flip-flop
U9 81-235-n Character PRCM (2732)
U10' 81-189 Custcrn gate array
U11, U17 Z80' SIO
U15, U23 6116 Video RAM
016 6545EA. CRI' controller
U20, U31 74I.S245 ectal bus transceiver
u22 3.9K Pull-up Resistor
U24 WD1943/ Dual programnable baud rate

8116 generator
U26, U27 74lS138 3/8 MUX
U28, US1 74LS244 ectal buffer/line driver

(3-state outputs)
U29 81-194 Custan gate array
U32, U33, U38, 039, U41, 2164 641< x 1 RAM
U42, U47, U48
U34 81-292 Bcot PRCM (2764)
U37, U45, U59, U72 74LS1'2 Quad NCR gate
U40 74lS00 Quad NAND gate
U43 Z80A CPU
U44 1793 Floppy disk controller
U46 74lS1'4 Hex inverter
u52 74I..S32 Quad ffi gate
U60 74I..Sl95 4--bit shift register
U61 74lS1'8 Cuad AND gate
U65 74lS10' Tri NAND gate
U66, 075 74I.S74 Dual "0" flip-flop
U67 FCC9216 Data separator
U73 74HC1'0 Quad NAND gate

6--27



~ SICBALS, 8l-294-n

**********

Scope signals fur this rnainb::>ard will be available SCX)l1: the section will be
sent to the dealers fur insertion into the new Technical Reference Manual as
soon as it is available.

-*"*********
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IC LIsr, 81-296-0

Reference
Designation

Ul, U54
U2, U25, un
U3, us
U4
U6, U13, U14, U55, U58
U7
U8
U9
U10
Ull, U17
u12
U15, U23
016
U18
U19
U20, U31
U21
U22
U24

U26, U27
U28, U51
U29
U32, U33, U38, U39, U41,
U42, U47, U48
U34
U35
U36
U37, U45, U59, U72
U40
U43
U44
u46
u52
U70, U74, U75
U60
U61
U65
U66, U75
U67
U73

7406
74I.S14
1489
1488
74I.S373
74LS38
74I..S374
81-235
81-189
Z80A SIO
I..M324
6116
6545EA
'IMS 99532
'IMS 99531
74I.S245
4N35
3.9K
WD1943/
8116
74I.S138
74I.S244
81-194
2164

81-326
Z80A PIO
~581678

74LS02
74IS00
ZOOA CPU
1793
74LS04
74LS32

74LS195
74lS08
74I.S10
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Hex inverter, open collector
Hex Schmitt inverter
Quad Schmitt line driver
Quad line driver
ectal "0" latch
Fbsitive-NAND buffer
O::tal "0" flip- flop
Character PROM (2732)
Custom gate array

Q?-Amp
Video RAM
Video controller
M::rlem
Dialer
O::tal bus transceiver
Photo Isolator
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Dual programmable baud rate
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64K x 1 RAM

Bc:ot PRCM (2764)

Clock
Quad NCR gate
Quad NAND gate

Floppy disk controller
Hex inverter
Quad OR gate
Spares
4-bit shift register
Quad AND gate
Tri NAND gate
Dual "D" flip-- flop
Data separator
Quad NAND gate
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6. 7 MAINBaUID RBMOJAL

1. 'I\.u:n off the machine and disconnect the AC po.Ner (5. 1) .

2. Remove the chassis hood (5.1).

3. Remove the two screws from the front of the maintcard that attach the
mainroard and the two plastic standof:f3.

4. Remove the screws from the rear, top of the chassis that secure the
mainJ::;oard. The KAYFRO 2/83 and 4/83 each have fbur Phillips-head screws
and two hex-head screws. Tne KAYFRO 10, 2/84 and 4/84 each have three
Phillips-head screws and fbur hex-head screws.

S. Remove the p::>wer, reset, and video plugs. en tlle KAYFRO 2/83 and 4/83
these are Jl, J5, and J7. en the KAYFRO 10, 2/84 and 4/84 these are Jl,
J7, and J10.

6. Remove the ribbon cable(s). en the KAYFRO 2/83 and 4/83 this is J6. en
the KAYFRO 10 they are J8 and J9. en the KAYFRO 2/84 and 4/84 this is
J8.

7. Rerrove the mainl:card.

1. set the mainb:>a.rd on the plastic standoffs, insert the screws, but
do not tighten them yet.

2. Align the p::>rts and the keytoard jack with the openings on the rear, top
of the chassis.

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

4. The KAYFRO 2/83 and 4/83 each have £Our Phillips-head and two hex-head
screws. The KAYPRO 10, 2/84 and 4/84 each have three Phillips-head and
£bur hex-head screws.

5. Tighten the screws on the rear of the chassis and the screws that go into
the plastic stando fts.

6. Replace the po...'er, reset, and video plugs.

7. Replace the ribbon cable (s) .
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7.0 CRT ASSEMBLIE3

Figure 7.1
DJtronix video Coard

Use only non-metallic tools when making these
adjusbnents.

At the current time Kaypro is using CR1'
assemblies produced by Dotronix, Elston, and
Toshiba. The adjustment fX)ts are fX)sitioned in
di f:ferent locations on the roards and can be
located by using figures 7-1, 7-2, and 7-3.
These pots are factory aligned and normally
need no adjustment. '!he purpose of these
adjustments is to obtain the correct SiZE,
centering, and brightness of the display.-

o

V. Hold

H.Width

H. Hold

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

c:::::::.::J
Focus

HrnIZCNrAL CEN:rERING

Figure 7.2
Elston video board

Check. to see that the pattern is centered on
the screen. Adjust the horizontal hold :rot
until the display is correctly centered. 01.
the Elston video board, adjust the video
centering pot.

Bright-
Vert. Size-

VERITCAL SIZE AND LINE:ARITY
The following two procedures are to be
performed alternately until correct display is
obtained.

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

o

Video Centeflng- Focus-
V. Hold

Adjust vertical linearity fX)t until all
characters are the same vertical size, top to
tottom.

Width HrnIZCNTAL WIIJlli

V. lin Adjust the horizontal width :rot to obtain a
display width of approximately 7 inches.
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Figure 7.3
Toshiba video board

HCRIZCNTl\L I:KLD (KAYPRO 2/83 aOO
4/83 with Ibt.rcn:ix oo.ly)

These procedures should be per furmed to adjust
horizontal hold.

-- 8right

Attach one end of a test jumper to TP2 (test
mint 2). Attach the other end of the jumper
to the heat sink at Q3.

focuS

•
HWidti'l

H. Hold I
v Hold I

Vert. Size I
V.llI'\ I

Adjust R43 (horizontal hold IX't) until the
display either stops scrolling or almost stops.
(sometimes they don't stop scrolling
ca:rpletely)

Disconnect the test jumper.

Adjust the horizontal de flection n.ngs as
needed.

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

BRIQIlNESS

Figure 7.4
Yoke alignrrent

LockIng Clamp

Oeflectlon Rings

OampScrew

Plastic (ollar

To prolong the life of the CRT, the maxi:"y,;m
brightness obtainable should not be excessive.
If the brightness is excessive, adjust the
brightness pot. I f the raster lines are
visible, the brightness pot should be ad~\1sle:3.

until they disafPear.

*** CAurICN ***
HIGH VOLTAGE IS PRESENT AT THIS POINT

lJ::x)sen 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 p3.st the alignment
p:::>int, as it will turn back slightly when
released.

Tighten the locking scr~.
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I

7.2 PERF'EI:r VIDEO ALICN1ENf~

Below is an example of Perfect video alignment with a capital E positioned
along the Corders. You can copy this diagram onto a piece of clear, sti ff
plastic to use as a template over the screen .

'--__2.5mm

Perfect Video Alignment

7-3
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7.3 V'IIEO SIQIALS. (]lJ KAYPRO MlUNB(IUID

Below is a list of the video signals on oonnector Jl of the mainb::>ard and the
voltages on the video roard. Repeated removal and installation of the video
roard connector will lcosen the connection and produce poor contact.
Mal functions due to a lcose connector can be very di f.fi.cult to trace.

Video oomes from the main b::>ard as separate signals, not as a composite like a
'IV signal.

A simple check fur l2V on the video txJard is to turn the BRIGHINESS fCt up,
then turn the rear panel brightness control down. If l2V is present on the
t:oard, you should be able to see the raster lines on the screen.

Video signals <Xl main board at Jl

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

Voltages en video Board

Pin 1 -> 0v
pin 6 -> eN
Pin 7 -> l2v
Pin 8 -> eN
Pin 9 -> 4v approx. (this voltage controls brightness)
Pin 10 -> 0v
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If you have the assembly language utilities M-80 and I.r-80, this diagnostic
can be typed into the KAYPRO, then turned into a CCM file by runni~ M-80,
then L-80.

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

kaypro alignment test routine

first a program to ITClVe this routine above 800011
so we can turn on the other page 0 f rnennry
and address the video page directly

start:
ld h1, :first+1
ld de,dest
ld OC, last-firstl
lair
jp dest

dest equ 0800011
first: deft> 0

.phase dest

;beginning of the program
j first turn off the drives and tUITl on the vid p?ge

firstl:
in a, (0Ich)
set 7, a jturn on the vid page
set 6,a iturn off drives
res 0,a ;turn off drive a light
res La iturn off drive blight
out (0lch),a

ld
ld
Id
ld
ldir

hI, 3000h
(hI), 'H'
de, 3000h+l
bc,3*1024

i beginning 0 f the vid page

:hew rtB.ny

new vid page filled with H

Id hl,msgl
ld de, 0358011
ld t:c,80
ldir

ld hl,msg2
Id de, 0360011
Id bc,80
lair

iline 12

i line 13
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7.4 Al:.ICB.MAC LISTING (COlI'INUED)

loop:
call delay
call aon
call delay
call aoff
call delay
call bon
call delay
call teff
jp loop

aon:
in a, (0lch)
set 0,a
out (0lch) ,a
ret

aoff:
in a, (0ich)
res 0,a
out (0ich) ,a
ret

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

rotf:
in a, (01ch)
res La
out (01ch),a
ret

delay:
ld be,2

delay0::
id h1,0

delayl::
dec hi
ld a,h
or 1
jp nz,delayl
dec be
ld a,b
or c
jp nz,deiay0
ret
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7. 4 ALI(ilI.~ LISrm; (CCllI'INOED)

'12345678901234567890123456789012
msgl; defb

defb
defb

msg2: defb
defo
defb

last:

KAY', 'P' OR 0800, 'R' OR 0800, '0 II

, crt ad', 'j' or 080h, 'u' or 080h, 'stment '
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7. 5 CRI' ASSF.MBIX RFMOJAL, (EXCEPI' RCBIE)

1. 'fum off the rrachine and disconnect the PC pcMer (5.1).

2. Remove the chassis hood (5.1).

3 . Rerrove the rrainl::oard (6. 7) .

4. Remove the fuur screws that connect the video PCB and the bottom of the
chassis. This should be done from the outside, bottom of the chassis, not
from inside the machine.

5. Rerrove the video connector from the back 0 f the video PCB.

6. Remove the fuur screws that connect the CRT to the front 0 f the
machine chassis.

7. Rerrove the CRT assembly fran the chassis.

8. Remove the fuur plastic standoffs from the CRr PCB. These can be used on
the new CRT PCB.

*** Note: Befure starting with CRT installation, check to see if the small
plastic standoffs are attached to the bottom of the eRr PCB. If they are
not attached, use the ones from the old teard.

1. I.Dwer the CRr assembly into the chassis.

2. Position the CRT 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 CRT and into the
standoffs, but do not tighten.

4. Insert screws through the oottom two mounting holes on the CRT and into
the standoffs. Tighten these two screws and the top two screws.

5. !bld the CRT 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 oottom of
the chassis.

7. Insert the fuur screws and tighten securely.

8. Replace the video connector on the back of the video PCB.
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8.0 ParlER SlJPP.LIffi

Kaypro is using three different brands of power 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 PJwer supply be.ing
chan:;ed is a new one from the factory.

**1It EXCEP1'ICN ***
If a PJwer supply 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
ccmputers.

********

There are no authorized dealer repairs that can be made on any 0 f the power
supplies. 'The CNLY authorized dealer service to power supplies is 220\1
configuration. each brand of power supply can be configured fur 220V
operation.
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Two fuses are asso:::iated with each of the fOwer supplies. O1e fuse (2 crap) is
mounted on the rear 0 f the chassis and accessible from outside the computer.
The other fuse (2.5 amp) is mounted directly on the fOWer supply 1::oard.

Disconnect AC fOwer from the computer whenever replacing fuses. Be especially
careful when replacing the fuse on the fOwer supply 1::oard. Use of a fuse
replacement tool is reconuuended due to the difficulty of reaching this
canp::ment.

Astec l?ower Supply

Identified by a "beige l::card with a white label on the right of the comfOnent
side. The label will have the name ASI'EC, fullowed by a model number j and the
output voltages.

Locate the white shorting block labelled TB2. If the 'coard is configured fur
110\1, a pin will be visible on the right of the shorting block.

Remove the shorting block and sM ft. it to the right so that it covers the pin.
A different pin should now be exposed on the left of the shorting block. The
p::>wer supply is now configured fur 220V use.
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22flN CCNFIGURATICN

BosChert fUwer Supply

Identi fied by the word "Boschert" on the <nmponent side 0 f the board at lower
right and atove the fuse and capacitor C2.

Locate a six-inch wire that is soldered to point JPl. I f the board is
configured fur 110\1, the other end of the wire is attached to p::>int El
(labelled 110\1).

Unplug the wire from point El and plug it into point E2 (labelled 220\1).
Point E2 is to the left of point El. 'The power supply is now <nnfigured fur
220V use.
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'l.2fN C<:NFlGURATIC1iI

Cal D.C. RJwer SUpply

Identified by a bright blue circuit board. A white sticker with "Califurnia
DC", medel, and serial number is located on solder side of board.

'There are two ceramic p::lwer resistors in the upper right-hand corner of the
board. These resistors get quite hot during operation. Wiring should be tied
down NiJAY FRCM THESE Ca1PCNENI'S.

Lccate a jumper block labelled llSVAC and 230VAC. With the jumper in the
llSVAC position the board is configured fur 110\7.

Remove the jumper from the socket labelled llSVAC and replace it in the socket
labelled 230VAc. The p::lwer supply is now configured fur 22fN use.

CALIFORNIA DC POWER SUPPLY

Jumper Sockets
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1. Turn 0 ff the machine and disconnect the AC pcwer (5. 1) .

2. Remove the Chassis hood (5.1).

3 . Rerrove the mainboard (6. 7) .

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

5. Remove the J?CM1er plug fran the f'CMer supply.

6. Rerrove the tie wraps fran the plastic stando fts .

7. R€m)ve the p::Mer supply.

1. Position the power supply inside the chassis so that the fuur plastic
standoffs are aligned with the four 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 rour screws through the rear of the chassis and into the plastic
stando ffs of the power supply.

4. Tighten the screws securely.

5. Replace the power connector.

6. Replace the mainboard (6.7).

7. Replace the chassis hood (5.1).
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9.0 OISKITIE IIm1ES

9.1 ~CN

All diskette drive types (except the high-density drives in the ROOIE and 4X)
are functionally interchan;Jeable 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 for
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 com:r;::onents.

However, since the company recognizes the fact that many customers want a
KAYPRO computer in which toth drives have the same outward appearance, we
provide a guide for determining m:Jdels of diskette drives from the placement
of the LED and the drive door closure.

This section also o::>ntains 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
KAYFRO 10, C) drive.

DISK DRIVE CI.EANING

Generally speaking the majority of people clean disk drives too often. Unless
the environment is especially dusty or dirty, under o::>mmercial use there is no
reason to clean the drives more than twice a year.

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.

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

"THE FOLLCWIN'G CLEANING DISKS HAVE BEEN" EVALUATED
AND ARE RECCMMENDED FCR USAGE Q\1 THE DRIVETEC DISK
DRIVE WHEN HEAD CLEANING IS DEEMED NECESSARY:

1) SCOICH #7440
2) HEAD CCMPUTER PROOUcrS 5 1/4 CLEANING DISK
3) P~ DATA. 5 1/4 CLEANING DISK
4) FLOPPICLENE 5 1/4 CLEANING DISK"

Refer to the symptom-fix guide fur troUbleshootirg hints relative to the floppy
drives, the Winchester hard disk, and the Drivetec (high-density) drives.
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9. 2 ~CH BRAND <F IIUVE IS IT?

'The tbllowing fi..gures represent the face plates of the different brands of
half-height floppy drives that are USe::l in Kaypro computers. The drive deer
closure and the LED position can be used to re ference the drive.

Fig. 9. I, TANDCN Hal f-Height

o

Fig. 9.2, EPSCN

II II tI:IJ

~ :

Fig. 9.3, SHUGARI'
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Fig. 9.4, TOKYO ELECTRIC

_ ...
C] (l'0\

( -j 1

Fig. 9.5, TC6HIBA..

IT]
IC ;)

@

Fig. 9.6, HI-TEOi

L5
I 1

@
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Fig. 9.7, DRIVETEC

I c

D

Fig. 9.8, TANIXN Full-Height

I - I-
@)
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9.3 JtMPERINGD~

Figure 9.8
Tandon diskette drive

RPll

Figure 9.9
Epson diskette drive

JI..IITper option

TANIXN
Used only on KAYPRO 10'. Pins 2 and 15 on D19
are jlUl1pered and a 47~ terminating resistor
pack is inserted in RP11.

EPS<E
Next to the oonnector fur the data cable is a
black plug with ten pins. These pins are
jumPered to change the oon figuration 0 f the
drive. They are MX, 0, 1, 2, 3.

KAYPRO 10': The two pins in the "0" p:::>s~t.l.on

should be jumpered and a 470-0hm terminating
resistor inserted in RAl.

A DRIVE: Jll1TIper the two pins in Epson diskette
drive the "0''' position. N::> terminating
resistor is needed.

B DRIVE: Jll1TIper the two pins in the "1"
!=Osition. Insert a 470-ohm terminating
resistor into RAl.
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Figure 9.10'
Shugart diskette drive

Jumper option
SBll:'-l\RI'
Next to the connector fOr the data cable is a
blue plug with eleven pins. These pins are 1,
2, 3, 4, MX.

KAYPRO 10: Jumper the two pins in the "1"
p::>sition. In the "1'1X" IX>sition, there are
three pins. Jumper the one in the center and
the one on the le ft 0 f it. Insert a 470-ohm
terminating resistor into RPL

A DRIVE: Jumper the two pins in the "1"
IX>sition. In the "MX" p::>sition, jumper the pin
in the center and the pin on the left of it.
No terminating resistor is necessary.

B DRIVE: Jumper the two pins in the "2"
IX>sition. In the "1'1X" position, jumper the pin
in the center and the pin on the le ft 0 £ it.
Insert a 470-ohm terminating resistor into RPl.

Figure 9.11
'Ibkyo Electric
diskette drive

KAYFRO 10: Jumper the two pins in the "080'''
FOsition. Insert a 470-ohm terminating
resistor into RAIl.

B DRIVE: Jumper the two pins in the "081"
FOsition. Insert a 470-0hm terminating
resistor into RAlL

JLtrnper the two pins in the "DS0"
No terminating resistor is

the data cable is a
These pins are 080,

A DRIVE:
position.
necessary.

TCl<YO EI:..ECl'RIC
Next to the connector fOr
blue plug with ten pins.
DSl, D82, D83, 1'1)(.option

.---------

RAll
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Figure 9.12
Toshiba diskette drive

Jumper option

.Resistor option
TCSBIBA
Next to the oonnector fur the data cable is a
black plug with sixteen pins. These are 1, 2,
3, 4, LI, LD, HO, HM. Next to the black plug,
is a 470-0hm terminating resistor with the
letters "OM" to the left of it. Locate this
resistor. en the other side 0 f the resistor is
another black plug. 'Ibis 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 function, all pins must
be jumpered EXCEPT' the two next to the letters
"RM". When the resistor is not needed, none of
the pins should "be jumpered.

KAYFRO 10: Jumper the two pins in the "I"
FOsition, the two pins in the "LO" FOSition,
and the two pins in the "HM" FOsition. The
terminating resistor is needed.

A DRIVE: Jumper the two pins in the "I"
pos~tlon, the two pins in the "W' position,
and the two pins in the "HM" FOsition. The
terminating resistor is not needed.

B DRIVE: Jumper the two pins in the "2"
position, the two pins in the "LO" position,
and the two pins in the "liM" position. The
terminating resistor is needed.
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Figure 9.13
Hi-Tech diskette drive

B-DRIVE: Jumper the two pins in the "081"
J?:)sition. Insert a 470-0hm terminatin::}
resistor into RPL

KAYPRO 10: Jumper the two pins in the "000"
J?:)sition. Insert a 470-0hm SIP terminating
resistor into RPL

ffi--TEX::B
Next to the connector fur the data cable is a
black plug with eight pins. These pins are
DS0, DSl, DS2, DS3.

Jumper the two pins in the "DS0"
No terminating resistor is

A-DRIVE:
position.
necessary.

RPl

Jumper option

Figure 9.14
Tandon full-height
diskette drive

TANIXN
Used only in KAYPRO 2 AND KA.YFRO 4.

cption shunt lE
A DRIVE: Pins 1-14 and 2-13 should be jumpered
in option shunt block 1E.

B DRIVE: Pins 1-14 and 3-12 should be jumpered
in option shunt block lE. Insert a 470--ohrn
terminating resistor into sock.et 2F.
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9.4 HIGl-rENSITY (IRIVE'l.'H:) IIUVES

The high-density diskette drives are currently being offered in the KAYFRO
RCBIE. and KAYPRO 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 funnatted storage capacity of 2.6 megabytes.

HIGl-DENSITY DISKEI"l1!S

The diskettes used with the high-density drives MUsr be pre-furmatted 17
sector. 192 TPI diskettes.

Next to the oonnector fur the data cable is a drive select switch- 051
through DS 4.

A DRIVE: ['61 should be in the "on" position. All other switches should be in
the "off' position.

DRIVE: [62 should be in the "on" position. All other switches should be 111

the "off' position.
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1.0.0 HARD DISK OOIVES (KAYPRO 1.0)

Kaypro Corr;oration uses hard disk drives from a number on di fferent
manufacturers. As with the diskette drives, all models of hard disk drives
are functionally 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 rea::>vering
information from a hard disk which has "crashed" requires a clean room, no
directions fur per funning 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 N....Wp.;yS back up their data while working on a hard
disk. In many cases NOI'HING can be done arout the loss of data in a hard
drive failure.
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The 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 sealoo, there are no dealer serviceable
components on the drive. The only authorized dealer service to the hard disk
drives is drive configuration.

10--2



1.0.3 BARD II.UVE CCNPIGJRATICN MICRCS: I~

Figure 10.1
Microscience
9 Position SWitch

Figure 10.2
Microscience
10 Position SWitcb

Figure 10.3
Seagate Hard Drive

cption shun.t block

'There 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.-rer plug.

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

10 PCSITICN SWI'IOi: Pins 1, 3, 4,
and 10 should be in the up
position.

Re fer to Figures 10. 1 and 10. 2
nor Microscience drive
configuration •

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 fur Seagate
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. Refer
to section 9.2 to determine the brand 0 f 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 #1 on the
connector.

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

2. Rerrove the chassis hcx:d (5.1).

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

4. Tilt the machine up so that the front of the machine is sitting on the
work surface and parallel to the floor.

5. Remove the six screws from the bottom of the chassis that are under the
drives. Set the machine reck down.

6. Rerrove the ribton cables fran the mai.nb:>ard.

7. Slide entire drive shield unit slightly to the rear, to make room fur
the face of 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, fewer plug and the ground wire from the back of
the drive (hard drive or fl.oppy). label these.

2. Remove the two screws that attach the bottom of the drive to the drive
shield Chard drive or fl.oppy).

3. Remove 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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1. Cbnfigure the new drive. Refer to page 10-3 fur the hard drive, pages
9-4 to 9-7 fur the fl.oppy 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 b::>ttom of the shield and into the mounting
holes 0 f the drive.

6. Tighten these securely.

7. Replace the ribb::>n cable (s), p:::wer 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.

H'. 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 maintoard.

13. Replace the chassis hood.
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11.1 I:E9:RIPl'ICN

'Ihe hard disk controller b:>ard used in the KAYPRO 10 is a Western Digital
board. and is not dealer-serviceable.
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11.2 RFJ!DJAL/INSrAI1.ATICN INSTmCl'ICliIS

1. Turn 0 f f the machine and disconnect AC J?CM7er (5. 1) .

2. Remove chassis hood (5.1).

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

4- Remove the power plug and the three ribl:x:ln cables from the hard disk
controller board. Label these to insure correct replacement.

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

6. Rem::>ve the board.

1. Position the hard disk controller roard so that the mounting holes in the
t:oard are aligned with the holes in the drive shield.

2. Insert the three screws and tighten securely.

3. Replace the fXJWer plug and the three ribron cables.

4. Replace the tw::> diagonal braces.

5. Replace the chassis hood (5.1).
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12.1 ~CN
The inter :£ace 1::oa.rd that is used on the KAYPRQ 10 is the inter face between the
mainboard and the hard drive oontroller board. This l::card is not dealer
serviceable.
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1. 'fum 0 ff the machine and disconnect the AC fO'1er (5.1).

2. Remove the chassis hood (5.1).

3 . Rerrove the rnainb::xlrd (6. 7) .

4. RemJve the tv.o riboon cables fran the inter face ooard.

5. Remove the fuur screws that attach the inter fuce tcard and. the drive
shield.

6. Rerrove the inter fuce l.:oard.

1. R::>sition the inter face b:lard so that the mounting holes on
the b::>ard are aligned with the holes on the drive shield.

2. Insert fuur screws and tighten securely.

3. Replace the t'WO ribron cables.

4. Replace the rrainboard (6.7).

5. Replace the chassis hcx:rl (5. 1 ) .
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13.0 KEmO\ROO

The 76-key alphamnneric, detachable keyboard is oormected to the computer by a
fOur-wire cable and is powered by +5 VOC through the cable. The CAPS La:K
indicator light allows a quick check on whether the keyb::>a.rd is receiving
po..Ier.

The impedance 0 f the oormecting 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; therefOre. the impedance over
the total length of the cord can be teo high fOr reliable operation.

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

pin 4 (Black)
Pin 3 (Red)
Pin 2 (Green)
Pin 1 (Yella.-T)

- serial Data out (to keytcard). TIL level.
- Ground
- Serial data in (fran keyboard) I TIL level.
- +5 VOC
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14.1 CE\SSIS COJER RfMQlAL

L Turn off the rrechine and disconnect the AC :fO.'Jer (5.1) .

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

3. Remove the eight screws securing the 1::ottom chassis cover
(four on each side 0 f the rrachine).

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

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

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 0 f
the machine.

4. Insert the fuur screws into the ffiO\.mting holes and tighten
securely.
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14.2 DI.SKE:ITE OOIVE REMOlAL

1. Remove the top chassis cover (5.1).

2. Remove the drive support unit from the chassis. '!here are
three screws in the froot and three screws in the rear·

3. Rem::>ve the ribbon cable and the power plugs from the drives.

4. Lift the drive supp::>rt unit (drives still attached) off the
chassis.

5. 'Ib remove either drive from the drive sUPp::lrt unit, turn the
unit over and remove the fuur screws that attach the
sPeCi fie drive to the support unit.

1. Align the drive mounting holes with the mounting holes in
the drive SLIpp:::lrt unit.

2. Insert fuur screws into the drive support 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 ribb::>n cable and the paNer plugs on the drives.
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15.0~

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

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

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

****************************
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15.2 KAYPRO 2 AND 4 SYMPTCM-FIX GJIDl!:

CO'IDITICN

No po.ver, no
lights, no video

P03SIBLE CAUSE

J?a..Jer cord not
plugged in

Fuse is blown

Mainl::oard not getting
poNer

De fective mainb::>ard

Defective fuse holder

Pow'er switch shorted
internally

Pc:wer supply jumpered
fur wrong supply

De fective po.-ler supply

Defective harness

RECCM1ENDED ACI'ICN

Check all cord connections

Replace fuse

Check harness connections; check
fur proper voltages i replace
either harness or pc7Ner supply

Replace mainboard

Replace fuse holder

Replace p;::1Ner switch

Correct jl..ll11)?ering on fX:M"er supply

Replace po..oJer supply

Replace harness

Fuse blows ...men
po.ver is turned
on

Defective fX:M"er supply Disconnect all rrodules fran p;::1NeL

supply i replace fX:M"er supply if
fuse still blows

High-pitched
squeal or "chirp"

(he rnexiule has a
short

De fective harness

(he mcx:lule is
shorted

15-2

Disconnect all modules, replace
fuse, and re-connect rrodules, one
at a time, until fuse blCMS.
Replace that module

Replace harness

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



KAYPRO 2 AND 4 SYMPl'<H--FIX GJDE (CCNI" D)

CCNDITICN POSSIBLE CAUSE

Power LED flickers Shorted m:xiule

RECCMv1ENDED ACI'ICN

Disconnect rrodules fran J?ONer, one
at a time, until LED stays on;
replace no:iule Whose unplugging
caused LED to stay on.

Defective pc:1w'er sUWly Replace pc:1w'er supply

No video display,
or pcx::>r quality
display

De fective harness

Brightness not
adjusted

Replace harness

Turn up brightness knob on rear of
chassis j adjust brightness pot on
CRT 'coard, if necessary

CRT' not connected Check all connections to CRI'j be
sure plug on rear 0 f CRI' tube is
square

Defective CRr Replace CRT assembly

De fective main.l:oard Replace rraintx:>ard

De fect.ive pc:1w'er supply Replace pc:1w'er s upply

De fective harness Replace harness

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

De fective ma.in1::xJard

Reset harness shorted
to chassis

Replace mai.nl::x::>ard

O1eck lugs 0 f reset button fur
grounding to inside of chassis

Defective reset harness Replace reset harness
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KAYPRO 2 AND 4 SYMPI'CM-FIX G.JI:IE (CCNT'D)

CrnDITICN PC6SIBLE CAUSE RECCM-1ENDED AcrICN

"Raster" (hori
zontal lines) on
video

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

CRr l:card if necessary

Strange video
.l.ITIage

I..ccse connection :fran
ma.i.nl::::card or fONer
supply

Short in brightness
adjusting knob

D: fective rna..inl::oard

Check black plug :fran p::J.Yer supply
to CRT board, 4-pin jumper fran
main board to eRr 'roardi check that
plug on rear 0 f eRr tube is square

Check fur shorts between wires in
rear of brightness-adjusting knob

Replace rreinOOard

Missing characters Iefective main'coard
on video display

Defective CRI'

Replace maintx:>ard

Replace eRr assembly

Will not boot De.fective diskette

Diskette has no system
irrage

Wrong CP/M fur rrodel
of machine

Iefective drive B

Ie f:ective mainboard

Defective drive A

Defective data. cable
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Change diskettes

Change diskettes; use a diskette
with a J<na..m good system i.rrB.ge

Check that you I re not trying to
teet a KP 2 with a KP 4 CP/M
(KP 4 WILL bc:ot a KP 2 CP/M)

Unplug data cable from drive B,
and reset machine; if it boats,
replace drive B

Replace mainboard

Replace drive A

Replace data cable



KAYPRO 2 AND 4 SYMPl'(M-FIX GJIIE (COll" D)

CCNDITICN

Both drive LEOs
are on, won't
Coot

PCSSIBLE CAUSE

Problem on pc1Ner-up

Diskette has no CP/M

Defective mairJlx)ard

select j~rs on
drives incorrect

RECCJvMENDED JlCrICN

Reset machine

Try 1<nc:Mn gCXJd sysgenned diskette

Replace mainboard

Check select jumpers

Drive A LED only
on during reset

Drive select jumperinj Check jumpering on drive A
incorrect

No LED on drive A
at any time

Canputer }:xx)ts

CP/M, but no A>
praupt appears

Rattling sound
fran drive When
accessing

Data cable fX:'Orly
connected

De :fective data cable

Defective drive A

De fective rnai.nb::>ard

De fective diskette

:ce rective mainooard

:cefective drive

De fective mainl::oard
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Check all connections on data
cable

Replace data cable

Replace drive A

Replace mainboard

Try kno.oJn gCXJd, sysgenned diskette

Replace mainboard

Replace the diskette drive

Replace rnai.nl::x)ard



CCNDITICN

KAYPRO 2 AND 4 SYMPf(M-FI)( GJIIE (COlI'lNUED)

PffiSIBLE CAUSE RECa«ENDED ACI'ICN

Drive will not
step through all
tracks on diskette

Drive connectors loose Check all connectors on rear 0 f
drive, esp. Pl2 (Tandon drives)

De feetive maintoard

De fective drive

Defective data cable

Errors on either Defective diskette
drive during COPY

De fective disk drive

De fective maintoard

Replace ma.i.nl::Dard

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 rraintoard

No output to
parallel printer

No output to
serial printer

No po.o.'er to printer

Pcx:>r cable connection

Printer is assigned
as serial by STAT

De fect.ive ma.intx:>ard

No pc1Wer to printer

Poor cable connection

Printer is assigned
as parallel by STAT
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Check that printer is plugged in,
and selected

Check all cable connections fran
canputer to printer

Use STAT to assign printer device
as parallel, type:
STAT LSI':=LPT:

Replace mainb:::>ard

Check that printer is plugged in
and selected

Check all cable connections fran
ca:rputer to printer; also check
serial port connector pins for
contamination
Use STAT to assign printer device
to serial; type:
STAT rsr:=TrY:



KAYPRO 2 AND 4 SYMPl'<M--FIX OOIIE (CCNI'INUED)

camITICN

No output to
serial printer
(cont'd)

PCSSIBLE CAUSE

Baud rate of printer
does not rratch baud
rate 0 f ccmputer

REx:CM1ENDED ACfICN

Use CCNFIG to set baud rate fur
serial fOrt

Defective J:X1.Yer supply Check voltages (esp.-12 V) at
fON1=r supply output: replace p:Mer
supply

No charaeters on
video when keys
struck on keyboard

De feetive harness

De rective rnainboard

Defeetive keyroard
coil cord

Defeetive keytx:>ard

Keyboard connector on
mainl:::oard de feetive

De feetive mainboard

Check voltages (esp.-l2V) at main
tx:::ard pc::lW'er connector: replace
harness

Replace mainb::2rd

Replace coil cord

Replace keytoard

Check fur shorted contacts on
keyl::oard plug: esp. soldering to
main tx:>ard

Replace mainl::oard

wrong characters De feetive keyboard
or too many char-
acters appear When De fective main'coa.rd
a key is struck
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Replace keyboard

Replace mainboard (if ""'@"'@A@"
appears, replace 8116 IC on main
toa.rd)



15.3 KAYPRO 1.0 SYMPl'CM-FIX GlJlr£

IMPORTANT NOTE
********************

D::> not proceed with troubleshooting a Kaypro 10 until you veri fy that the
computer has eprom number 81-302-x (installed at the factory), or hctS been
upgraded in the field with kit number 31-303 (consisting of Eprom number
8l-302·-x, a mcdi tied interface 'ooard, and a utilities reload diskette.)

CCNDITIQ\l

No power, no
lights, no video

PC'SSIBLE CAUSE RECCM1ENDED AC1'IQ\l

PoNer cord not plugged Check all cord connections
in

Fuse lS blONT'l

Maint:oard not getting
power

De fective mainCoard

De fective fuse holder

PaNer switch shorted
internally

l?o.ver supply jurnpered
fur wrong supply
voltage

De fective po.ver supply

De fective harness

Replace fuse

Check harness connections J then
check fur proper voltages from
FONer SUPPlYi replace either
harness or p::lIoNer supply

Replace rnaintoard

Replace fuse holder

Replace .J?OHer switch

Correct jumpering on fONer supply

Check fur proper voltage output
at .J?O-Ver supply harness connectorj
replace .FO"'er supply

Replace harness

Fuse bJLcws When
fONer i:urned on

Defective p:::1Wer supply Replace po.o;er supply

One module has a short Disconnect all modules, replace
fuse, and re--connect ooe by one
until fUse blows again: replace it

Defective harness Replace harness
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KAYPRO 10 SYMPrO+-FIX GJIIE (CCNI' I D)

CGIDITICN PCSSIBLE CAUSE RECCMill'IDED ACrICN

High-pitched
squeal or IIchirp"
upon po.Ner-on

(he rrexiule is shorted Unplug rrojules, one at a time,
fran the harness. Replace the
rro:iule whose unplugging causes the
noise to stop.

Po.-ler LED flickers Shorted m::::dule Disconnect rrodules fran fOWer one
at a time until LED stays on;
replace rrodule whose unplugging
causes LED to stay on

De fective po..;er supply Replace po.ver supply

No video display I

or iXCr quality
display

Defective harness

Brightness not
adjusted

CRr not connected

Defective CRT'

Defective mainboard

Replace han1ess

Turn up brightness knob on rear 0 f
chassis j turn up brightness pot on
CRI' b::>ard I i f necessary

Check all connections to CRr i

ensure CRI' tube plug is square

Replace eRr asserribly

Replace rrei.nJ:::oard

De fective po.Ner supply Replace p:::1Ner supply

Extra pixels on
video

Inverse video
only

De feetive harness

De fective rreinl:::oard

Defective CRl'

De fective mainbJard

Defective CRT
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Replace harness

Replace m3.int0ard

Replace eRr asserribly

Replace mainl:x:>a.rd

Replace CRr assembly



KAYPRO 1.0 SYHP'f'CM--FIX GTIDE (CCNT' D)

CCNDITICN

No graphics on
video

PCSSIBLE CAUSES

Damaged system image

~ fective nainl:oard

~ fective CRr

RECCM1ENDED AcrICN

RLm PUI'SYS and PUI'OJL

Replace mainboard

Replace eRr assembly

No video ; drives
running

Poor cable connection Check all cable connections, (esp.
wi fran video harness plug)

De fective mai.nb::>ard

De fective eRr

Elston CRl': fuse
blaNn

Replace mainboard

Replace CRT assembly

Check continuity 0 f pice- fuse on
Elswn video 'roard (just ab::>ve
p::1oNer connector) I f open, replace

Hard drive "toots,
but no cursor on
video

Defective system image RIm PUI'SYS and PUTOJL £rem the
diskette drive, push RESEI'

Diskette drive
boots, but no
cursor on video

Diskette drive
v.on I t b:x)t j or
BDCS error on
diskette drive

De :fective maintoard

De fective system image
on diskette

De fective mainboard

Defective drive

Diskette not centerErl

No system image on
diskette

De fective diskette
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Replace mainl:x>ard

Run GENFLPY on the diskette; push
RESEr

Replace mainboard

Replace diskette drive

Rarove diskette, center diskette
in its jacket; try again

RLm GENFLPY on the diskette;
push RESEr

Try a J<no..m go:xj diskette with a
l<n.o.oJn gco:l system image



CQIDITIGJ

Diskette drive
w::m 't bJot i or
BDCS errors

KAYPRO 1.0 SYMPl'(M--FIX GJIDE (CCNl' I D)

PCSSIBLE CAUSE ROCCM1ENDED ACI'ICN

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

Diskette drive
v.on 't funnat a
disk

Diskette drive has
BDC6 errors or
v.on 't v.ork if warm

Diskette drive
makes a rattling
noise, and v.on't
lxx:>t

High-pitched whine
when diskette
drive runs

No system .i.m3.ge

Incorrect cable
orientation

De fective mainboard

Defective drive

Diskette 0 ff center

Defective diskette
drive

De fective rna.in'cx:)ard

Defective drive heads

De rective maintcard

De:fective diskette
drive

De rective ma.intx::>ard

De :rective diskette
drive ("sin;Jing
heads")
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Run GENFLPY

Veri fy that all cables are
oriented properly

Replace mainboard

Replace diskette drive

Ensure that diskette is centered
within its jacket

Replace diskette drive

Replace rrai.nl::oard

Replace diskette drive

Replace mai.nOOard

Replace diskette drive

Replace mainboard

Replace diskette drive



KAYPRO W SYHPr(M-FD( GJIDE (CCNT I D)

CCNDITIQ\l PCSSIBLE CAUSE

Hard drive will Machine not upgraded
not tcot; or b::lOts
with"System Status
02" (HRead Fault")
message Pcor cable connection

Incorrect cable
orientation

System i.m3.ge degraded

De fective controller
'roard

Degraded fbnrat on
hard disk

De fective main'roard

Defective hard drive

Defective pc:1<'Ier supply

RECCM1ENDED ACI'I Q\l

Verify installation of epran
number 81-302-x (at the factory) I

or kit 81-303; install if needed

Check all cable connections

Verify that all cables are
oriented properly

Boot on a disk in the diskette
drive; then log onto hard drive.
Run FINDBAD (or CHECK on cylinders
o and 1) if no errors are fuund,
run PUI'SYS and purOJL

Replace controller 1::x:)ard

P.cot on a disk in the diskette
drive j run FORMAT on entire hard
drive; then run PUI'SYS and PUI'OJL

Replace mairlooard

Replace hard drive

Replace pc:1<'Ier supply

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

No output to
parallel printer

No p::1vJer to printer

Pcor cable connection

Printer is assigned
as serial by STAT

De fective mainb:>ard
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Check that printer is plugged in,
and selected

Check all cable connections fran
ccmputer to printer

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

Replace mainl::oard



KAYPRO W SYMPT<M-FIX romE (CCHl" D)

CCNDITlQil

No output to
serial printer

PCSSIBI..E CAUSE

No po,ver tQ printer

Pcor cable connectioo

Printer is assigned
as parallel by STAT

Baud rate 0 f printer
does not match baud
rate of cx::mputer

Check that printer is plugged. in
and selected

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

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

Use CCNFIG to set baud rate fur
serial port

Defective pcwer supply Clleck voltages (esp.-12 v) at
supply output: replace supply

De fective harness

De fective mainboard

15-13

Check voltages (esp.-l2V) at main
roard pc1Ner connector; replace
harness

Replace mainboard



15.4 KAYPRO RCBIE SYMJ?T(M--F]){ GJllE

CCNDITICN

No p:)wer, no
lights, no video

PCSSIBLE CAUSE

fuwer cord not
plugged in

fuse is blown

Ma.inl:::oard not getting
P:)W&

De fective mainboard

REX:::CMMENDED ACI'ICN

Check all cord connections

Replace fuse

Check harness connections; check
fur proper voltages j replace
either harness or power supply

Replace mainboard

fufective fOwer supply Replace p:Jwer supply

De fective harness Replace harness

Fuse blONS when
fO.I'er is turned
on

fu fective p::::1vYer supply Disconnect all rrodules fran fONer
supply i replace power supply if
fuse still blONS

High-pitched
squeal or "chirp"

No video display

Che m::x1u1e has a
short

De fective harness

Ole mcxlule is
shorted

Brightness not
adjusted

CRI' not connected

15-14

Disconnect all modules, replace
fuse, and. re-connect rrodules, one
at a time, until fuse blONS.
Replace that m::xlule

Replace harness

Unplug mcxlules, one at a time,
from the harness. Replace the
rrodule whose unplugging causes the
noise to stop

Turn up brightness knob on rear of
chassis j turn up brightness pot on
eRr board, if necessary

Check all connections to CRT i be
sure plug on rear of CRT tube is
square



KAYPRO RffiIE SYHI?TCM-FIX GJIIE (COlI T. )

CCNDITICN

No video display

POSSIBLE CAUSE

I:'e fective eRr

I:'e fective mainlx>ard

REXXl1MENLED PerICN

Replace CRT assembly

Replace rra.i.rlboard

De fective IXMer supply Replace IXMer supply

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

I:'efective harness

I:'efective rra.i.rlboard

Reset harness shorted
to chassis

Replace harness

Replace rrainl::card

Check lugs of reset button fur
groundin;J to inside 0 f chassis

"Raster" (hori
zontal lines) 00

video

I:'efective reset harness Replace reset harness

Brightness not adjusted Turn up brightness knob on back of
properly chassis i adjust brightness pat on

CRT' 1:x:)ard if necessary

Loose connection fran
wainOOard or por..ver
supply

Strange video I:'e fective rra.i.rlboard
image

Missing characters I:'efective mainbJard
on video display

will not bo;:)t Defective diskette

Check black plug fran power supply
to eRr toard, 4-pin jumper £rem
mainOOard to CRT toard; check that
plug on rear of eRr tube is square

Replace rrainOOard

Replace mainOOard

Change diskettes

Diskette has no system Change diskettes; use a diskette
image with a known gcxxl system image

Wrong diskette fur
nodel of machine

De rective drive B

15-15

ROOIE will only bo::>t on 17 sector,
192 TPI diskettes

Unplug data cable frc::m drive B,
and reset machine i i fit 1:x>ots,
replace B drive



I<AYPRO RCBIE SYMPr<M-FIX GJIDE (ern 'T. )

CCNDITICN

Will not 1x:ot

Both drive LEOs
are on, won I t
lx:lOt

Drive A LED only
on during reset

No LED on drive A
at any time

Canputer boots
CP/M, but no
master menu
appears

Rattling sound
:fran dr i ve when
accessing

PCSSIBLE CAUSE

De rective drive A

Defective data cable

Problen on pc1Wer-up

Diskette has no CP/M

De rective rreinboard

Select jU'T'lpers on
drives incorrect

Drive select jumperi~

incorrect

Data cable poorly
connected

De:fective data cable

De fective drive A

De fective diskette

Defective drive A

De fective mainl:::oard

De fective drive

Defective mainboard

15-16

RECQJMENDED ACrICN

Replace mainb::>ard

Replace drive A

Replace data cable

Reset machine

Try knoNn gcod sysgenned diskette

Replace mainl:::oard

Check select jumpers

Check jumpering on drive A

Check all connections on data
cable

Replace data cable

Replace drive A

Replace mairJl::x:)ard

Try knc:Jwn good, sysgenned diskette

Replace drive A

Replace mainl::x:>ard

Replace the diskette drive

Replace mainboard



I<AYPRO ROUE SYMPTCM-FIX arnE (CCNT I D. )

CCNDITICN' PCSSIBLE CAUSE

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

~ fective mainl:::oard

Defective drive

Defective data cable

Errors on either Defective diskette
drive during COPY

Defective disk drive

De fective mainboard

RECCM1ENDED AC'rICN'

Check all connectors on rear of
drive

Replace rrainboard

Replace diskette drive

Replace data cable

Q1ange the diskette (i f problem is
on drive a, insert another blank
diskette; if on drive A, try to
copy fran a neM master)

Replace diskette drive

Replace mai.nlx>ard

No output to
parallel printer

No output to
serial printer

No power to printer

Pcx:>r cable connection

Printer is assigned
as serial by STAT

De fect.ive rnainboard

No FONer to printer

Cleek that printer is plugged in,
and selected

Cheek all cable connections frcm
cemputer to printer

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

Replace mainl::x:>ard

Check that printer is plugged in
and selected

Poor cable connection Check all cable connections from
cemputer to printeri also check
serial jX)rt connector pins for
contamination
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I<AYPRO RalIE SYHPT(M-FIX WIIE (CQlr' D. )

CCNDITI~

No output to
serial printer
(o::nt'd)

I?CSSIBLE CAUSE

Printer is assigned
as parallel by srAT

Baud rate 0 f printer
does not match batrl
rate 0 f o:xnputer

Use srAT to assign printer device
to serial; type:
Sl'AT LST: =TrY:

Use CCNFIG to set baud rate fur
serial port

Defective po.ver supply Ol.eck voltages {esp.-l2 V} at
p:Mer supply output j replace fX='v'Jer
supply

De rective keyboard Replace keytoard

No characters on
video when keys
struck on keyb::)ard

De fective harness

Defective mainl:::x:>ard

De fective keyboard
coil cord

Check voltages (esp.-l2V) at main
1:oard paNer connector j replace
harness

Replace mainboard

Replace coil cord

KeybJard connector on Check. fur shorted contacts on
mainboard defective keyboard plug; esp. soldering to

main board

Defective mainOOard Replace mainl:card

Wrong characters De fective keyboard

15-18

Replace keybJard



15.5 KAYPRO 2/84 AND KAYPRD 2X~ GJIJE

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

For troubleshooting infurmation on the KAYPRO 2X, see the KAYPRO 2 AND 4
SYMPI'CM-FIX GUIDE fur all problems.
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15.6 KAYPRO 4X SYMPl'<M-FIX GJIIE

For help in troubleshcoting the KAYPRO 4X. see the KAYPRO RCEIE SYMPI'CM-FIX
GUIDE.
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--> CCLCRED TAB: I/O AND REFERENCE



16." KAYPRO SYSTEM I/o

16.1 VIDEO CQoM\ND PROl'OCCL

The Kaypro video section was originally designed to imitate most 0 f the
control sequences 0 f a r.ear-Siegler ADM-3A tenninal. For most commercial
software, this meant that you could "install" or customize the display
characteristics by choosing ADM-3A from the menu.

'The arove is no longer true fur the current Kaypro line. 'Ihe change to
graphics and the di fferences in cursor control keys cause::l the change.

For custom software or those instances where there is no choice of "ADM-3A"
on the menu, the complete command protocol fur the KAYFRO 2, 4, or 10 is:

Action

VERSICN 2.2F
AND LCWE:R

Hex

VENSICN 2.2G

Dec Hex

Remaining codes
are the same as in.
2.2G (and lower).

Ring Bell Qf7

Cursor le ft. (non-destruetive) 138
CUrsor Right 12
Cursor D:::1.vn 113
CUrsor Up 11
Erase to end 0 f screen 23
Erase to end of line 24
Clear screen, hone cursor 26
fbne cursor 313

ESCape Sequences

137
08
0C
!3A
0B
17
18
lA
IE

19
04
24
135

13
04
18
135

Insert line
Delete line
CUrsor address

ESCape,R
ESCape,E
ESCape,=,row+32,col+32
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* Mditionally, the fOllowing codes apply to: KAYPRO 2/84, 2)(, 4/84, 4X, 10,
and RCBIE (KAYPRO computers with graphics capability):

Reverse video start
Reverse video stop
Hal f intensity start
Hal f intensity stop
Blinking start
Blinking stop
Underline start
Underline stop
CUrsor on
Cursor off
Video rro:3e on
Video rro:3e off
Ranember current cursor

position
Return to last re:nembered

cursor position
Status line preservation on
Status line preservation 0 ff
Set pixel
Clear pixel
Set line
V€lete line

ESCape,B,0
ESCape,C,0
ESCape,B,l
ESCape,C,l
ESCape,B,2
ESCape,C,2
ESCape,B,3
ESCape,C,3
ESCape,B,4
ESCape,C,4
ESCape,B,5
ESCape,C,5

ESCape,B,6

ESCape,C,6
ESCape,B,7
ESCape,C,7
ESCape, *, Vl,Hl
ESCape, ,Vl, HI
ESCape,L,Vl,Hl,V2,H2
ESCape, D, VI, HI, V2, H2
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16.2 KEmO\RD CCJES AND FU!ik::TICNS

Control key .functions in CP/M:

DEL

CI'RL-E

CI'RL-H

CTRL--R

CI'RL-U

crRL-X

Delete and echo the last character typed at the
console (same as rutx:lUt).

CP/M system rebc:xJt (wann start) .

Physical, not logical, end of line. carriage is
returned, but line is not sent tmtil REIUm key is
pressed.

Bell: sounds an audible bell (fran keytoard).

Backspace; rrove cursor left one character position.

fbrizontal tab, rroves CLU.:sor to the next defined tab
stop. (CP1M assumes tab stops at every 8th position.

Line feed: Trove cursor dCMO one line.

Carriage return; return cursor to left margin.

Retype current command line. Types a "clean line"
fullowing character deletion with rul:xluts.

Delete the entire line typed at the console.

Same as CTRL-U.

SEE AlSO: ASCII character chart, Section l7. 1.

16-3



16. 3 CCNNECI'(R PIN-a1l'S

'!his section oontains drawings of the pin assignments on various output
fOrts on Kaypro computers, intended as an aid in bUilding printer cables and
in troubleshooting problems with peripherals.
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<Xlti&:T<R PIN-aJI'S, KAYPRO 2/83 AND KAYPRO 4/83

PARAUEL PRINTER P<:RI': J2

SI'ROOE 1 19

(ISB) DA.TA 0 2 20

DA.TA 1 3 21

DATA 2 4 22

~TA 3 5 23

DATA 4 6 24

ffiTA 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
GRaJND

17 35

N/C 18 36

GRaJND

N/C

GROOND

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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KAYPRO 2/83 AND KAYPRO 4/83 KEma\RD~ (n)

TxD 4 2 RxD

GND 3 1 +5V

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

GRa.JND 1
14

RxD 2
15

TxD 3
16

4
17

N/C 5
18

6
19

GRaJNI) 7
20 CIS (Clear to send)

8
21

9
22

10
23 N/C

N!C 11
24

12
25

13

Botton 0 f connector
Top 0 f connector
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KAYPRO 1.0 MCIlEM IJ(RI' (J3)

GRCUND 1
14

TxD 2
15

RxD 3
16

RI'S 4
17

crs 5
18

+SV 6
19

GROlND 7
20 orR

OCD 8
21

9
22

10
23

11
24

12
25

13

BottQTI 0 f connector
'Ibp of connector

KAYPRO 1.0 SERIAL PRIN'TER P<RI' (RS232C - J4)

The pin-out fOr this connector is the same as J4 on the KAYPRO 2/83
and KAYPRO 4/83. See page 16-5.

I<AYPRO 1.0 I<EY&NID~ (J5)

The pin-out fur this connector is the same as J3 on the KAYPRO 2/83
and KAYPRO 4/83. See page 16-5.

KAYPRO 1.0 PARAlLEL PRINTERC~ (J6)

'lhe pin-out fOr this connector is the same as J2 on the KAYPRO 2/83
and KAYPRO 4/83. See page 16-4.
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KAYPRO 2/84, 2X" 4/84, 4X MD RCBIE KEYBCNID~ (J2)

The pin-out fur this connector is the same as J3 on the KAYPRO 2/83
and KAYPRO 4/83. See page 16-5.

KAYPRO 2/84, 2X, 4/84. 4X AND RCBIE SERIAL PRINTER CCltiECl'<R (J3)

The pin-out for this connector is the same as J 4 on the KAYPRO 2/83
and KAYPRO 4/83. See page 16-5.

KAYPRO 2/84, 2X, 4/84, 4X AND ROUE SERIAL DATA~ (J4)

GRa.JND 1
14

RxO 2
15

TxO 3
16

4
17

N/C 5
18

6
19

GRaJND 7
20

8
21

9
22

10
23

N/C 11
24

12
25

13

crs

N/C
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KAYPRO 2/84, 2X, 4/84, 4X AND RCBIE PARM1..EL l'RlllffiR~ (J5)

PSI'RCE 1 19
00 2 20
Dl 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

GRalND 16 34 GROJND
17 35

SPARE 18 36

KAYPRO 4/84, 4X: AND RffiIE M<DEMC~ (J6)

Note that this is Nor connected an 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 PeRI' AIIm:SSI!S

'!he port addresses belo.o.r apply to KAYPRO 2/83 and 4/83 COTIputers.

Port # Use and/or Assigmnent
---------- -----------

00

04

05

06

.08

IC

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 rata (R/W) - rata register of the Z-80 SID.
Refer to Zilog/Mostek Microcomputer Data b::x::lks fur further
infurmation.

Keyt:oard rata (R/W) - Eight-bit data from detachable
keyboard.

RS-232C Status (R/W) - Control/status port fur the Z-80 SID.
Re fer to Zilog/Mostek Microcomputer Data b::x::lks fur further
in formation.

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

System Port (R/W) - 'I'his fOrt 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. Character 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 PIO, z-80 SID are available from the ZILCG
sales office nearest to you. Western Digital can sell you a copy of the
manual fur the Floppy Disk Controller. Refer to Reference section fur
vendors I mailing addresses and phone numbers.

When ordering manuals fur any of the chips mentioned ab:>ve, remove the hcx:xi
from the computer and write down the full model number that is on the top
sur face of the chip. Tnis is the best way to be certain of getting the
proper manual from either of the manufacturers listed above.
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The following port address information applies to KAYPRO 10,
KAYAPRO 2/84, KAYFRO 2X, KAYFRO 4/84, KAYPRO 4X, and KAYFRO
RCBIE.

1/0 'P(Rl' AIDRESSES

Port#
Use (hex) ~ice Function

Keyt.oard:
05 Z5IO 1 Keyboard data(R/W). Eight-bit

Chan. B data from keyt.oard.

07 Z5IO I Keyboard cx::>ntrol/status I/O.
Chan. B

Video:
IC 6545/6845 FA CRT controller status/control

I/O.

ID 6545/6845 FA CRT controller data I/O.

Parallel Printer: (output only)
18 - lB 74 373

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

CCM 8116

0C Z5IO 2
Olan. A

0E Z5IO 2
Olan. A

Serial Data I/O:
00 - 03 WD 1943

CCM 8116

04 Z510 1
Chan. A

06 Z510 1
Chan. A

Parallel printer port
(write only).

Baud rate fur serial printer
fOrt.

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

Serial printer control/status
I/O.

Baud rate fur serial data fOrt.
(write only).

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

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

(hex) Device Ftmction

"

"
"

Real-time clock:
20

22

24

(NS-MM58167A)
PIO Chan. A
data.

PIa Chan. A

M-1 58l67A

Real-time clock register select
and interrupt status.

Bit functions:

o lsb register select (output).
1
2
3
4 msb register select (output).
5 not used
6 rtc interrupt output (input).
7 rtc not standby interrupt
output (input).

Real-tirre clock PIa control
};Ort.

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=Se1ect floppy A (C on 1<10).
1 0=Se1ect floppy B (Hard disk

on KllZl).
2 0=Select side 2.
3 PSTROB
4 0=Floppy motor on (4B tpi

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

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

l=Select RCM (RAM 8000-FFFF).

System input port.

Bit functions.

o 0= floppy A selected (C on 1<10)
1 0=floppy B selected

(Hard disk on Kl0) .
2 0=Side 2 selected.
3 PSTRCB.
4 0=mJtor is on (4B tpi floppy).
5 0=D:>uble-density is selected.
6 0=Parallel printer is busy.
7 0=64K 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. 'Ib reset the drive to low speed it is necessary to change this bit to a
o AND open the drive do::>r. then close it.
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"

Port#
Use (hex) Device E\.mction

Internal M:Jdem:
0D Z8IO 2 Internal rocrlem data I/O port.

Chan. B

0F ZS102 Internal m:x:len status/ control
Chan. B I/O port.

21 PIa Chan. B Internal rocrlem control lines.

Bit functions.

o lsb digit to dial (output).
1 II

2
3 msb digit to dial (output).
4 0=touch tone.

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

S 0=n0t loop back (test rrcde) .
6 0=off hc:xJk (on line).
7 l=digit present to dialer chip,

not BSTRCBE input present next
digit ~ dialer chip.

23 PIO Chan. B M:Jdem PIO control port.

The internal modem on the KAYPRO uses Texas Instruments TM899S3l
dialer and TMS99532 modem chips. Both 0 f these chips are accessed
through the Z80 PIO and ZOO SIO chips. Specification sheets on
these chips are available from Texas Instruments and ZIL03
respectively.

Disk Controller Ports:
10 1793 Floppy disk controller

status/ccmnand 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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Port#
Use (hex) Cevice

80 WD 1002

81

82

83

84

85

86

87

FLmction

Hard disk controller card
data I/O fX)rt.

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

Sector count register I/O.

Sector number register I/O.

Cylinder lOw' register I/O.

Cylinder high register I/O.

Size/drive/head register I/O.

Status register fur inp..1t.
Ccmnand register fur output.
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17.£1 ~~CN

17.1 ~ a:lART

Dec Hex C1a.r Dec Hex Oiar Dec Hex: 01ar Dec Hex Char

13 00 NUL or A@ 32 20 Space 64 40 @ 96 60
1 131 sm or AA 33 21 I 65 41 A 97 61 a
2 132 STX or A8 34 22 II 66 42 B 98 62 b
3 133 ETX or AC 35 23 # 67 43 C 99 63 c
4 134 EOI' or AD 36 24 $ 68 44 D 100 64 d
5 135 ENO or AE 37 25 % 69 45 E 1131 65 e
6 06 ACK or AF 38 26 & 713 46 F 10'2 66 f
7 137 BEL or

AG 39 27 71 47 G 10'3 67 9
8 08 BS or AH 40 28 ( 72 48 H 1134 68 h
9 09 HI' or AI 41 29 ) 73 49 I 1135 69 i

113 13A LF or "J 42 2A * 74 4A J 10'6 6A j
11 0B vr or AK 43 2B + 75 4B K 1137 68 k
12 0C IT or "L 44 2C 76 4C L 10'8 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 1113 6E n
15 0F S1 or "'0 47 2F / 79 4F 0 111 6F 0
16 10 DLE or Ap 48 313 0' 80 513 p 112 70' P
17 11 021 or "0 49 31 1 81 51 0 113 71 q
18 12 OC2 or AR 513 32 2 82 52 R 114 72 r
19 13 OC3 or "'5 51 33 3 83 53 5 US 73 s
213 14 OC4 or AT 52 34 4 84 54 T 116 74 t
21 15 NAK or AU 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 El'B or "w 55 37 7 87 57 W 119 77 w
24 18 CAN or AX 56 38 8 88 58 X 1213 78 x
25 19 .EM or'Y 57 39 9 89 59 y 121 79 Y
26 lA SUB or "z 58 3A 913 SA Z 122 7A z
27 18 ESC or A[ 59 38 91 5B [ 123 78 {
28 IC FS or A\ 613 3C < 92 5C \ 124 7C I
29 ID GS or "] 61 3D = 93 5D ] 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 MEMCRY MAPS

MEMORY MAP OF KAYPRO 2 AND KAYPRO 4

CBIOS
FAOOH

BDOS
ECOOH

CCP
E400H

TRANSIENT

PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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MEMORY MAP OF KAYPRO 10

CBIOS
EAOOH

BDOS
DCOOH

CCP
D400H

TRANSIENT

PROGRAM

AREA

IOOH

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

CBIOS
F600H

BDOS
E800H

CCP
EOOOH~

TRANSIENT

PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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MEMORY MAP OF KAYPRO ROBIE

CBIOS
F200H

BOOS
E400H

CCP
DCOOH

TRANSIENT
PROGRAM

AREA

IOOH

CP/M BUFFERS
OOH
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17.4 vmrx:R~

Kaypro Col];X)ration does not provide repair or re ference manuals for other
canpanies I products which are used in Kaypro oomputers. The list below does
not presume to be complete, but is inclooed for dealer cx::mvenience 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 -':l'.E)2

1015.0 Sorrento Valley Rd.
San Diego, Ca. 92121
(619) 452-55013

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

seagate
92.0 Disc Drive
Scotts Valley, Ca. 95.066
( 4138) 438-6550

Shugart
475 03.kmead Parkway
Sunnyvale, Ca. 94086
(408) 733-01013

Tandon
2.0320 Prairie St.
Chatsworth, Ca. 91311
(213) 993-6644

TEe
112100 E. Walnut st.
Pasadena, Ca. 9111216
(213) 681-5631

Toshiba
9133121 Carroll canyon #7
San Diego, Ca. 92121
(619) 578-9171

Integrated Cirellits

r-bstek
100134 Skypark Circle
SUite 140
Irvine, Ca. 92714

(714) 2513-.0455

National semiconductor
2900 Semiconductor Drive
Santa Clara, Ca. 951351
(408) 737-5000

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

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

Zilog
18.023 Skypark Circle
Suite J
Irvine, Ca. 92714
(714) 549-2891
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CRI' Assemblies

Audiotronics
74213 Belair Ave.
N. fbllywco:i, Ca. 91605
( 213) 765-2645

DJtronix
1613 1st Street S. E.
New Brighton,~. 55112
(612) 633-1742

Elston
35 Lehigh Street
Geneva, N.Y. 14456

(315) 781-13513

Toshiba
913313 Carroll canyon #7
San Diego, ea. 92121
(619) 578-9171

Keyroards

Keytronics
71332 CWensmouth
Canoga Park, Ca. 913133
(714) 832-1685

Maxi-SWitch
9697 E. River Road
Minneapolis, MN. 55433
(612) 755-76613

SMK.
4617 Ruffuer Street #206
San Diego, Ca. 92111
(619) 560-83313

Power Supplies

Astec
11131 Space Park
santa Clara, Ca. 9513513
(408) 727-33513

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

Cal o.c.
21513 Anehor Court
NeWbury Park, Ca. 91320
(619) 275-13671

Disk Controller Board

Western Digital
2445 Mccabe Way
Irvine, Ca. 92714
(714) 863-0102
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KAYPRO II~ of <:perati.<n, by I'ana eotant-Micro Cornucopia,
P. O. Box 223 - Bend, OR. 97709

Modern Dictionary of Electronics, by RudolfF. Graf, Radio Shack Catalcg
Number 62-2310

Some colored markers or pend 1 5 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 ltrlable to supply colored "maps" in the
Technical Manual.)

The CP/M Manual includ.ed 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, tx::x:>ks aOOut CP/M (with an emphasis on
prograrrming: not fur the beginner) can be help ful.

A good tx::x:>k containing infurmation on the ZOO microcomputer and its family
(SIO, PIO). Timing diagrams (or scope signals) in these books can help
troubleshoot mainl:::oards.

Any component repair manuals you feel necessary. See section 17.4 fOr
vendor addresses.
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19.0 I<AYPg) 16

The KAYPRO 16 is an Intel 8088 microprocessor based computer that suppJrts
16-bit operations and runs at 4.77MHz. In addition to the 8088, the KAYPRO 16
uses the 8237A-5 ~ the 8253-5 timer, the 8255A-S peripheral interface. the
8259A interrupt controller, the 8284A clock, and the 8288 bUs controller.
Data sheets for these chips can be found in the Microprocessor and Peripheral
Handbook by Intel Corporation, order number: 210844-001.
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CPU

RAM

EXPANSION

DISK STORAGE

VIDEO SCREEN

I/O CCNNECrIONS

Intel 8088. operating at 4.77MHz.

256K bytes standard; expandable to 6401< bytes.

8l-5l0-n series.

Four slots. 'lhree are used for the system,
leaving one slot for user options.

One 5-1/4 inch, double-density, double-sided, floppy
disk drive providing 3601< bytes of storage per
diskette. <:he hard disk drive providing 10M bytes
of storage.

Detachable, IBM compatible keyboard.

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

One DB-25S parallel port (for parallel devices), one
DE-9S or DE-9P serial lX)rt (for serial devices), one
DE-9S video port (for an external RGB monitor), one
comlX)site video connector.
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19.1 OIASSIS

1. Turn off the machine.

2. Disconnect the AC IX>wer by unplugging the fewer cord from the wall
outlet.

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

4. Renove the hood. frem the chassis.

1. Set the hood on the chassis so that the two holes on top of the
hood are aligned with the two holes on top of the chassis.

2. Insert the two flat-head screws into the holes on top of the hood.
Start them, but do not tighten them yet.

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

4. Tighten each screw' securely.
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19.2 SYSTBM OCARIS

The KAYPRO 16 includes a maioboard and three cards as the standard system.

The mainboard is socketed for 512K bytes of RAM, one half is populated and
one hal f is left open for expansion. TILe mainboard contains the video
decoder circuitry which decodes RGB into 16 grey levels of monochrome.
Also on the mainboard is the interface between the bus and the WD1002 disk
controller board.

Three cards are standard in the expansion chassis, leaving one slot open for
an optional card.

The processor card contains the keyboard interface circuitry, the 8237A-S OMA,
the 8253-5 Timer, the 8255A Progranunab1e Perif*1eral Interface, the 8259A
Programmable Interrupt Controller, the 8288 Bus Controller and the 8284A Clock
Generator. '!he processor card is also socketed for an Intel 8087 Numeric
D3.ta Co-Processor. 'Ibe numeric CX)-processor is an option, therefore the
socket is rot populated.

The floppy-RAM-I/O card consists of the NEe uPD765 floppy disk controller,
additional RAM sockets, and the r/o interfaces. There are two I/O connectors
on this card, one is a 08-255 (parallel) and one is either a DE-9S or OE-9P
(serial). '!he KAYPRO 16 uses the DB-25S connector for its parallel interface
with peripherals. '!he DE-9S or DE-9P serial connector provides the interface
for serial devices such as modems, plotters, or serial printers.

The color graphics card supplies the interface for an external RGB monitor
through its DE-9S connector. '!here is also a connector for composite video on
this card. Both of these connectors use industry standard cables.

19-4



~ .,

y

~. -J
.....=.

~c
~ ~ ~

-*

~~ "",,, .. - ~ ~

I .. t

...,.
J" I

I
,. S ~ ~.... " <>..

~

'" '",
1 ~

)

~ l1'
>.

'" ...
lJ

-

!;:It;>

p'"

~ ~.,.,
,

~ -
. l t.

"'sl>
0

~ .
•".,,,4' ~I

I< r " ~

- 31 '".: ' , :l. ~ c
C.

~ ~"'0
<:>

~o

-

..
i

s:~~<:> ~
()

::

.....
~ ~
0
G

~

" C
~ C t

C

'"~ 0-
C

0
,

-

~'G_.; 't; t..
<:: :< c
<:> a

.;;,
... -"

:t> ,.
." ;;

d
,

H
"" "I"

';:'-. ""l ~
" ~... ...
~ '""

~

• ':.
oJ 0

saIll4M'ICS: M1UNOOARD

'" <!' ~ '" '"N P ~

, I

~
,

~?;i !. .
"~ ... •( ,
~

r"'C"'&.~ , •••u.~ fO" ...... V""-I!.TGl>',."f_ ....~t:Jllb vrJ~.sIt~

A At.. .7Rl,.1"et.... to" l)l&l.f I.JlC"'i \1 .."" ~'-'~

tT HFP<r Ol'~CR.'pjION OloT APP
'- .l'>.:<""'-!.I$='O~>J~"'__ .. -'



I-'
\0

I
0\

R(VISIO"S

lONE ILTIl.1 UfECT. DESCRIPTION OAT( A""RMJ)

rr------r----r--~_,_______~--r-~~~cI jr-----S,CH I I I I I
$11' , , 9. 1""... 9' ~f

I .. , II I
; r- v I IJ? U l U'l U' v," V 7 (J ~ (./ "l y

'/- ,
~ . .(... r.,

JAIl 1- ' ~

- itMf..). ~ 1 ~

orA', ~~ PARr5 COUNT
"A'~ • fl 72.- 1"~11· ISONS

n.' .1,,, CAPS

·tAS.!. ~ UIO VII VJ~ LJI~ v14 VIS (j/(.. U7 vir
rC "'50.1 .. 11

1---_---'(.,.,--L.r--......l.r--J.,------',----'-r------'-,......--....L,------',-----------' IJ Dr£S:

-IW~ UI'1 v'Z-O vU VlZ u2.~ U2.'f uzs V"2.(., u2,7
.,.,,,_ J i. fA¢-rJll

AR.f. Co(Yf fV/O tJ
-l.-'., - lJ21' V2:<t v~o v:!.! U.!:.Z U2,3 U3<f U3S U3t.. TO !ILL R/1/>}
-0<" • (HIP5

.~,,, 2. pow, f( r 6R.OUNCi
-;Aj._ U17 U3f U3't (.)40 U'11 (/l.(2 1.)'1:' U'-{'{ V'{S
-(A', PINS 8' IC /iU

, (0f\1!'10N ra IJ LL

-0"5 Vl.fb V'O V'i9 U'fcr USO US'I US'C ()$"~ us'! CHIP>

-(A.S 3. DIlTII INPUT t Ol/rpur

-RA" USS US'"' US? U5? i.JS"'1 V&O Ubi UG.2. U(d LINES, PINS 2·14-,
-w' • , fiR £ [OMI'ION TO IiLL

CHIPs DN II YE f(fl(/l L
-~A"? ' V(,'f u(.~ ()(,(, u~7 u(P~ u~"t U70 ()7( U7Z ROW
. ,AI. . ---:!. II &

';;r-~U~~----:·r-'-.:r-U."..-·~U--::r~....L-",·W----:·,--------!--:r-·-.J--;:r-~ -'--:r-.J---:r.-'::;..,----.J~-----.:r-'.

~,

-: ;t. ~ .. ~ ~ ~ ~ t~ : ~~ 01'1 I PART OR I HO"ENCU.TuR( OR I "'fR. ICIRCUIT lITE"
.. 'I .., ~ " ... " .., -' tl REaD 'O(HTlNlHO NO O(SCRIPTION CoDE REf. I NO.

I P~Rrs l'ST

""us> Oo."""SI. ~I'£C'r1tl> co~ ~ NON.LlNEAR SYSTEMS. INC.

OI ..Ei~~0:~~6~t6ZCH(S oR~WN I • OE.L. "'-'l, CAU~O"N'A

oOC'''ALS I ANCLrs CHEC( I S""EMATIC. "EMORY SEC-'--:C)~J
:a: .D\O :t v .v PPR (l> _' ~ ~ 0-13- r'" "- l"""I I., IV I

fRACT'ONS • ~l , '\1\1'1 \ N BO to. R D
~ \(Il R(lEASE OAT( ,

IolAf[RIAl. -------:K..-;-:A~,~';-:P~R;-O=--:\:-:<O::------

I---I---I--+----I
"EXT "HAl "EXT lHAl S~( I~'~~~'l 8I-5 I I
ASSY. ASSY. iAssy. ASSY. I I I

AP9Ue.t.T1ON CTY. SCALE wnOHT ISHErr 2- B

i
~..

I



t-'
\.0

I
'-l

3
REVISIONS

ZONE LTR, EffECT. DESCRIPTION DATf APPRClI/Eo

~~ I I 1 \ I
h ".~ J'l_L(J

""
B/)· -At"o(R,.. • 2

~q7

'I' ~o>
I) I~

V,,!7 L 'i.fr
"j /01" ~~

(/17 II ~~ 'Y-<-
.,r

~".
~ ~

----===== ~ u9 L

V'I 7 ..r .1:
~. .'

'" .u U'I7

All -,~

.", .1'1

•
0' Qt. I~ q 1(» .!..!...rl'
., 01 '2 " ~
" 1><' 7 ....P·olf' ".,

t>~
3 r7 .- '''''~A

!-.,
., l>'lr 5 I •.. 0

,
1 ,. !L ".$

1'1- R," I>L
(. II

,. 07
, 2- 0' Pr

~ 1><-"L/'IS
V'll

fl" oCil'L "
M' ,1\11 '- .1 .61:l

.'" All
7J

11,;i1 ~Io" ".u. • '1
...,. AB. "

"t A7
,oS "I..." ,,<; r

" A_
,... 1<3.

-" ,.,7
,

.'" AI •
_>I ,,1> ., ..

I ON I pARl 01\ I NOMENCV.IURE DR j MfR. ICIRCUli I"U'
REDO IDENTIfYING NO DESCRIPTION GOOE REr. NO

I "ARTS 1I S'
UIIIll.fS.\ On4£kffIs.( ~ptCJrl£O CONT>.

GDIMENSIONS 'RE IN INCHES
>0() NON.UNEAR SYSTEMS. INC.

'OUAANCES ON DRAWN OD.. ", ... "" CAUFOANIA.

DLCIl.<ALS I ANcas CHEC~ I SGI E Me 11;::, J.11RD DI SK I"P.:':,M SE.C Tr~"J:I;: .01.0 2;: cr- YJ
APPR I..wT (;>-/'1-''''

fRACTIONS
~ Iil' RELEASE DAfE WlAI N ~Ai<u

.....'ERI"l KAY P RI) \ ~f'>

S~T~;'6';~'1NOO' F)NAL NOO IN"'l 81-511
-'SST. "SST, ~SSY, SST.

.o.PI'UCATION arr. SCALE IWEICHT I ;H(G 2c.

!
~..

I



lONn EFFEel I REVISIONS
D~ScR IYTiO,_
------==F~rPl'IlCNED

I
-,z'"

~~'"'.7~tJ c~r ~S'" >

f,7

BS

I

"11>£0

I ..FR_ I CIRCUITllnlot
COOE I REF, I HO

NON-UNEAR SYSTEMS, INC.
DEL~ CAJ,..JFORNIA

NOMENClATURE OR
DESCRIPTION

e
SCI-H::MA<\C; VIDEO $EC'-'ON
MAIN Mp.,RD

lP"'"l"f-;

T

""T

Dll 1 PART OR I
REDD IOENTif'tIHG NO,

uS 'Itle

}

1"

IIIOto

R(tCAS£ 0'1,

CONno.
00.

C~EC"

APPR I 11--,-r

ORAW~

"JfN,

,

.A< ""- I/t(

't-

_r -- I PARTS LIST
- •••• ~- A ~. ~ ffWl~ &r(ClnCb

OltolENSIO~S ARE IN 'NCHES
TOt ERANCES O~

DECilAALS I A~GtES
:a: .010 :I, 0'" J7

FRACTIONS
~ \13l

, r I
• , liSf;V'~~f'~1"~1( -------------- • ,

... , ilHJt( ~r~.~. ,>

~'"'

" ~

I U"..... U,", I
I

.....'(RIAl ~AYP~J) 1iD

S~T~;'6;~1 81-511HOO I flKAt
ASST, !<SSY.

APPlICAnON

NOO"NAI..
~SY.IASST,

01'1. SCALE "'[<GKl !SK[[T 20



Ul

'"

,
i

I ~
I

=

g ,.

..

r-+---j-----J~
'------,

~ . ':

=-

~~~e~... ~5 •.._~~
'-

.."= LD:.tII V'"

..
------------- -:::

r- eiiniiU~

21 .IJJJIJJJ~ ~
T.:=~~~'j= ..
:> ~

e.~ ~=~:tl~1·'.;;

::~~
....h. " ~ " " ~ " " II

~ ; ~ ~ ~ ~ ~ ;

19--9



19-10

~ E
~

~

~
t:':
r---
~

\-:!: ,

'":::,

'"u '~
~ '"
~ i 01

n C> ,.,
~'" -

~3 '" illu.. -'-
~~

\) .:.
a 0 ~

~~ '" '"tl. ..
Z } _ 'J

a l: ~! ~ ~z

'" l'" -
" i :::@ '-'
"J I :led

,I
"'J

;),.,
. ~Il

~j ~ Ef



~cs: E'iDPPY-~I/O CARD

Ii
I~

~I

19-11



I
H

'0

~

IOoIt(I""'~0(S(;1r:n1OJro

t, ... )$ Ie .. )

,----
_._ ~m" ~ ~~

Nt. LL lJi "".
.w: le.~ '2: ~"'4 It.
lllL • G. > ..,. G. I ;;;;
-ln1.- ,,,- .. l)Irt.io\ .... rl.....-,-----.l<l.L
[0:' I. > ""'.. lJ.. ~
ltl':r .. I~ • ~ (i, l..!.!.. ..:..
10<.. e ~ 1 'ral,,~ 1.1 b.. ---;;::;:
Illl 1) 11. ,. e:-.r"(j, B ~l- ."'.

I f "'l"'~ r -:'"'"1 ~ I r...... ~ 1\ ''''u, r::;I • L)~ ;~:!l:l ., ~1""-t-1f-t++-l--l-...J."Oil1'.,v:- t ~P:,9 ,I II:"""" I.

,~. y,
l!!'---~ IV: loA &\.J'fO'('Il(l1 ll!~

L......!...:IlJ~\ 1 -i .... :.. ID'l ~
~ ~~,r"f~ '. """--'-'I" ''''- '
~ ~ 'l~ , ._ 'S.."O ;1/ ,

~ ~ ~ I", ~\.c."'lrtJ,r n ~,)" __ J ,v
WL~l~1 lolL ---:;- .,..,~~ I-- L.},l40 (Uj"t(J t. 1'j")J

~ ,~ , ......t :;;;::-:-;:1<>
~sc.., ,,;:"~'7,.., "..., .....1 I ~1:"O 1£I"t>ll -'-"'""'-..,;~V:;;I:'§~'bl---U

l'r;f~ ~u4i'I,O~ " "-C'< n'~ '",V,
IL 10(. Cit I,..

'0 "'<t .:~ :..y,~-I-----J I
" 6J.i"- 2

1
...... jl.l\

0"'''' '-'q_J~1~1._

""j( 1-~~ [:j w'

1- u
1- "
1- ..
~lS

a

~

..
"0'."

~
••,~ (Do.

r~, "

--1{)"l L~
u3.1. L.J
~~ Cbootl.

~,. ,
~~

'"

"

h
~:: "1
Co,

tu,
'""" ..,.,

O·u.-,Ol-C4(),C4~,

c._.C.... ·C's,o:.

:.~ f-f-----l-,.---r--.-.04-,-'SI>' "...,,,,

'"

.."

•.. ~
c~ ..·.~;".
(0). '~l.1

f· ':Fe.
l.·()\~O

). ()1Y\h.Et\

\.V'I AoOOl2.
~~ ~e.:..

". l)~
f"l."J"&
J. bl~~D

'-""
5U.

0, cO<

~ '1\£.1
su..

"',:1 ,"". .,."

lIB

:I~ I .... "
" '"0'A.

b<OS
O>r 11 II} l~...... ....

\D ., 0.

I A' 0'

"" ~1
.J>

......
""

~
'" '"N .., I-... l- t'" ".,1 I- ""'-

M l- .
"'" I-
r.u I- ocn
"'" I-

"",~ I- lU . t. ."... \- ......

.. I 1 I .,,,.

CL()pP"r ltA.M 1JO CA~

c,.,....
50'" -IN., ~;---------"-,-------

~~"V'l:"~
tI..t"'~'''''[(''I/IIo(.toH

rQl.llWilCUo.

~l=t$l ~};

~;~'"

Won

'"o-"_I~
(.lCce"....
~

e NON-I.INUR SySTEMS ,,,,c.

MvPRO 16
)111 [0Jt>II"",,'-:l

Dl03626
S"rl1 ~ t'I

81-~IS

,.(~Oi'Y~lt

......TUI!A.L



~cs: CDlLR GRAPHICS CARD

19-13

.. .



GRAPHICS CARDSO:IEItM'ICS: ax.oR

19-14



Board Assernbly

Figure 19.1
Board As5 ffilblY Rerroval
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19.23 a:wm~y RIMJIJM,

1. Remove the chassis hood (19.1).

2. Remove the screw that attaches the plastic standoff and the fJront,
center of the maintcard.

3. R:>sition the rrachine so that the rear of it is facing you.

4. Remove the two video plugs from the right side of the mainboard.

5 . Remove the po.-ler connector from the disk. controller l::oard.

6. Remove the 40-pin ribbon cable fran the disk. controller bJard ..

7. Remove the 34-pin ribbon cable from the floppy disk. drive.

Note: Supp:rr"t the bottom of the board assembly with one hand while
following the instructions in step 8.

8. ReTove the four screws fran the rear of the chassis that attach the
board assenbly and the canputer chassis.

9. Slide the b::>ard assembly to the right about three inches and
disconnect the p:>wer supply connector from the bottom, left side of
the rrainboard.

10. Continue sliding the b::>ard assembly to the right and remove it: from
the chassis.

11 . Rerrove the keyboard connector fran the processor card.
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1. with the rear of the oomputer facing you, set the board assembly on
the rear of the machine chassis and cormect the keyboard plug to the
processor card. (Jl on the processor card)

2. Turn the board assembly so that the mainboard is parallel to the
bottom of the machine and connect the plug from the p::>wer supply to
the rrainOOard.

3. Position the board assembly inside the chassis so that the mounting
holes are aligned with those in the rear of the machine chassis.

4. Insert two screws in the top mounting holes of the chassis, but do
not tighten them yet.

5. Insert tv.o screvJS in the tottem lTOunting holes of the chassis.

6. Tighten the four screws. (Occasionally, if two of the screws are
tightened before the other two are inserted, the mounting holes won't
align properly)

7. Replace the fXJWer <Xlnnector on the disk oontroller board.

8. Replace the 40-pin ribbon cable on the disk controller board.

9. Replace the 34-pin ribbon cable on the floppy disk drive.

10. Replace the tv.o video plUgs on the side of the m3.inboard.

11. Replace and tighten the screw that connects the front of the
main1:x:xrrd and the plastic standoff.
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19.24 O\RD RJMJVAL

1. Rarove the chassis hcx:xi (19. l) .

2. Rerrov'e the 00ard assembly (19.23).

3. Refer to figure 19.13.

4. fbsition the l::oard assembly so that the mainboard is parallel to
the v.ork surface and the cx:mponent side of the board is face up.

Note: Th.e board assembly should I'X)W be in this position: 'I"ne I/O
connectors are on the right side of the board assembly and the
air-flow louver is on the left side. The top, right side of the
card cage has four screws. 'lbree of these screws each hold a card
in place and one holds a spacer for an optional card. '!he top, left
side of the card cage has a retainer plate secured with two screws.

'!he cards are in this order in the slots:
A. Empty sp3.ce for optional card. ('This should be closest to you)
B. Color Grafhics card.
c. Floppy-RAM-I/O card.
D. Processor card. ('This should be farthest fran you)

5. Remove the two screws that secure the retainer plate to the card
cage. (Top left side of the card cage)

6. Rerrove the screw that secures the card being replaced.
(Top right side of card cage)

7. Remove the card from the card cage by sliding it UfMOId until the
edge cormector is separated from the expansion slot receptacle and
the card is out of the card cage.
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Retainer Plate

Air-flow Louver------

•

Figure 19.13
Board Assemoly
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1. Refer to figure 19.13.

2. Position the card above the card cage so that the edge connector is
above the expansion slot receptacle.

3. Refer to figure 19.2.

4. lower the card into the card cage so that the mounting bracket tab
fits into the space between the mainboard and the side of the card
cage.

5. Press the card until it is finnly seated in the expansion slot
receptacle.

6. Replace and tighten the screw that secures the mOlU1ting bracket
and the card cage.

7. Position the retainer plate on the card cage so that the mounting
holes are aligned.

8. Replace and tighten the two screws that secure the retainer plate and
the card cage.

9. Replace the board a5sembly (19. 23) .

10. Replace the Chassis hood (19.1).

Mounting Bracket Tab

Figure 19.2
Board Assembly
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19.25 MlUNIn\RD REMJVAL

1. Remove the Chassis hood (19.1).

2. Rem::>ve the b:>ard assembly (19.23).

3. Rerrove the three cards fran the card cage (19. 24) .

4. Raoclve the six screws that secure the mainboard to the card cage.

5. Slide the mainboard out of the card cage.

1. Slide the mainl:oa.rd into the card cage and 1X>sition it so that the
lIDunting holes in the roard are aligned with the standoffs on the
cage.

2. Insert six screws into the lIDunting holes and tighten them.

3. Replace the three cards (19.24).

4. Replace the board assembly (19.23).

5. Replace the chassis hcx:xj (19. 1) .
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1. Remove the chassis hood (19.1).

2. PositiOD the CCIllfll1ter so that the front is facing you.

3. Remove the three ri.bl:x:>n cables from the disk controller board (40 pin,
34 pin and 2l2l pin).

4. Rerove tl1e p:Mer connector fran the disk controller board.

5. Remove the three screws that secure the disk controller board to the
drive shield. &>tice that the front left corner of the disk controller
l::ca.rd is not secured; instead, there is a black plastic screw inserted
in the standoff; this screw should rot be remOlled.

6. RemJve tl1e disk controller board.

L Position tl1e disk controller board so that the mounti~ holes in the
board are aligned with the standoffs on the drive shield.

2. Insert screws in three of the rrounting holes and tighten tl1em.

3. Replace the three ribbon cables (40 pin on J5, 34 pin on J7 and
20 pin on J2).

4. Replace the :r:cwer connector.

5. Replace the Chassis hood (19.l).
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19.3 CRI' ASSEMBLY

The KAYPRO 16 uses a CRT assembly produced by Elston Electronics Corp. Even
though other models of Kaypro computers use eRr assemblies made by Elston, they
are rot interch.an:Jeable, since the circuitry on the video board is different.

The adjustment mints on the KAYPRO 16 video board are in the same position
as those on the Elston CRT used in other Kaypro o::>mputers.

Refer to pages 7-1 and 7-2 in the Kaypro Technical Manual for adjustment
procedures of this CRT assembly. '!he figure (7.2, Elston video board) on page
7-1 should be used to reference the adjustment points on the video roard.
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19. 33 CRT RIH:MU.

1. Remove the Chassis hood (19.1).

2. Remove the board assembly (19.23).

3. With the rear of the computer facing you, remove the diagonal brace
on the front, right side.

4. Position the computer so that the left side (the side with the
drives) is on the ~rk surface.

5. Remove three of the four screws that secure the video OOard and the
'rottom of the chassis (the black screws on the outside of the
chassis) .

6. SUpfx:)rt the video board as the last screw is rSl"OJed.

7. fbsi tion the ccmputer so that the 'rottan is on the work surface.

8. Rerrove the video connector from the rear of the video board.

9. Remove the 'rottom two screws that attach the CRT to the front of the
chassis.

10. Support the rottom of the CRT and remove the top two screws from the
chassis.

11. RaTove the CRT assembly from the chassis.
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Note: Before starting with eRr installation, check to see if there are
small plastic standoffs attached to the bottom of the video 'ooard.
I f not, use the ones fran the old board.

1. Ebsition the CRI' assembly in the chassis so that the mounting holes
on the front of the CRr are aligned with those on the chassis.

2. SUpport the bottom of the eRr and insert two screws in the top
mounting holes. Partially tighten these screws.

3. Insert two screws in the tottom mounting holes of the CRT. Tighten
these.

4. Tighten the top t-....o screws completely.

5. Support the video tcard v.hi.le P='sitioning the oomputer so that the
left side (the side with the drives) is on the work surface.

6. Insert four screws in the mounting holes on the chassis and. into the
standoffs on the bottan of the video board. Tighten these.

7. Ebsition the canputer so that the botton is on the v.ork surface.

8. Replace the video a:mnector on the rear of the video bJard.

9. Replace the 'ooard assembly (19.23).

10. Replace the chassis hood (19.1).
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19.4 KMER SUPPLY

The power supply used in the KAYPRO 16 is an 85 Watt switching type made by
either Boschert or calif o.c. These power supplies are not interchangeable with
the power supplies used in other models of KAYPRO computers.

Two fuses are associated with each computer. Fl (2A, 250 VAC) is located on
the rear of the chassis and is accessible from outside the computer. The
other fuse is located on the power supply board. The Boschert uses a 3A,
250VAC and the calif D. C. uses a SA. 250VAC fuse. If it's necessary to change
a fuse, make sure the new one is the same size as the one being replaced and
that the lie p:::>wer has been disconnected from the computer. Use of a fuse
replacement tool is recommended when changing the fuse on the fCwer supply
board due to the difficulty of reach~ this comp:::>nent.

'Ihere are no authorized dealer repairs on any fX)wer supplies. The OOLY
authorized dealer service to p::>wer supplies is 220\1 configuration.
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Identified by the name "Boschert" on the component side of the board.

L::x::ate the four-inch wire jumper that is soldered to p:>int JPl. For ll0V
configuration the other end of the wire is attached to point El.

For 220V configuration, remove the wire from point El and attach it to p::>int
E2. 'The wire jumper now connects point JPl and point E2, and the power supply
is configured for 220V use.

Jumper Wire

Figure 19.23
&::>schert Power SUpply
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calif D.C. 1Uro'er Supply

Identified by the name "calif D.C." on the component side of the board.

Locate a jumper blcck labeled llSVAC and 230VAC. With the jumper in the
llSVAC position, the FOwer supply is configured for 110V.

For 220V use, remove the jumper from the socket labeled llSVAC and place it in
the socket labeled 230VAC. 'lhe power supply is now configured for 220V use.

Jumper Sockets

Figure 19.3
calif D.C. Bower Supply
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19.43 IOiER &lPPLY REMJVAL

1. Remove the chassis heed (19. l) .

2. Rarove the tx:>ard assembly (19.23).

3. fusition the ccrnputer so that the rear of it is facing you.

4. Set the eat1fUter so that the left side (the side with the drives)
is on the v-ork surface.

5. Fran outside the chassis, remove the four screws that connect the
p::>wer supply shield and the OOttom of the chassis.

6. Remove the p::>wer plug from the fOwer supply.

7. Remove the p:::>wer supply (with the shield still attached) from the
chassis.

8. Remove the five screws that connect the p::>wer supply and the p::>wer
supply shield.

9. Refer to figure 19. 33.

10. Remove the p::>wer supply from the shield by depressing the sides of
the four plastic standoffs and lifting the power supply off the
shield.

1. Position the p:>wer supply on the power supply shield so that the
mounting holes on the power supply are aligned with the standoffs on
the shield.

2. Press the power supp1y onto the shield with even pressure until the
p:JNer supply is firmly seated on the shield.

3. Replace the five screws that attach the p:::1o'v'er supply and the shield.

4. Set the fOwer supply (with the shield attached) in the chassis so
that the mounting holes in the bottom of the shield are aligned with
the mounting holes in the bottom of the chassis.

5. Insert four screws through the tottom of the chassis and into the
mounting holes of the shield.

6. Tighten the screws securely.

7 . Replace the fX'o'Ier connector.

8 . Replace the 1:oard assembly (19. 23 ) •

9. Replace the chassis hcx::rl (19. 1) .
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Plastic Standoff

Figure 19.33
Plastic Standoff
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19.5 DISKE'I"IE I:IUVES

'!he KAYPRO 16 o:::rres equipped witil one of four brands of diskette drive;
Epson, Shugart, Tokyo Electric, or 'Ibshiba. These drives are all functionally
the same as the drives used in other m:rlels of Kaypro CClTlpUters.

Illustrations of the different drives are on pages 9-2 and 9-3 of the
Technical Manual and should be used for reference.

All of the diskette drives used in the KAYPRO 16 are jumpered the same as the
drives used for the B drive in other rncxJe1s of Kaypro comp..rters. Refer to the
diagrams on pages 9-5 through 9-8 of the Technical Manual arrl use the
instructions for jum}?ering the B drive.
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19. 53 DISKE'I'I~ I:IUVE REXJ\7AL

Note: '!he diskette drive ancl the hard disk drive are 1:x::>th housed in a
single drive shield, making it necessary to remove roth drives and
the shield as one unit. The shield is composed of several
individual pieces: figures 19.4 and 19.43 should be use:! for
reference.

1. Remove the Chassis hood (19.1).

2. Rfficve the lx>ard assembly (19. 23) .

3. Rem::>ve the disk controller 1:Xlard (19.26).

4. Remove the 34-pin ribbon cable, the fOwer plug and the ground wire
fran the diskette drive.

S. Remove the 2 ribbon cables, the fOwer plug, and the ground wire from
the hard disk drive.

6. Rem::>ve the wire :fran the 112MB LED (gently pull it away frcm the LED).

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

8. Remove the top three screws that secure the drive shield am the
chassis.

9. Support the drives while removing the rottom three screws that secure
the drive shield and the chassis.

10. Remove the drive assembly unit from the chassis.

Note: 'Ib remove the diskette drive from the drive shield unit, six: screws
nee:i to be removed. Two on top of the shield, two on the side and
twu on the bottom.

11. Remove the two screws that attach the top of the drive and the drive
shield. Refer to figure 19.4.

12. Remove the two screws on the side of the drive shield. Refer to
figure 19.4.

13. Remove the two screws that attach the bottom of the drive and the
drive shield.

19-32



Figure 19.4
Drive Assembly Unit
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Note: Before installing a diskette drive, check to see if it's jumpered
correctly.

1. Position the drive so that the drive shield and the mounting holes in
the bottern of the drive are aligned.

2. Insert t\o.O screws through the shield and into the rrounting holes and
tighten securely.

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

4. Insert two screws through the side of the shield and into the shield
that's attached to the bottan of the drive.

5. Position the drive assembly unit inside the chassis so that the
mounting holes in the bottom of the shield are aligned with the
mounting holes in the bottom of the chassis.

6. Insert six screws into the mounting holes on the bottom of the
chassis and into the bottaTI of the shield. Tighten these securely.

7. Replace the ribbon cables, p::lwer plugs and the ground wires on the rear
of the drives.

8. Replace the disk controller b::>ard (19. 26) .

9. Replace the board assembly (19. 23) .

10. Replace the chassis hood (19.1).
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Figure 19.43
Diskette Drive Shield
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__Drive Shield

.; .

'.

Diskette Drive

Figure 19.5
Diskette Drive Shield
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19.6 HARD DISK :r.RrVE

'Ihe KAYPRO 16 uses hard disk drives manufactured by either Seagate,
Microscience, or Shugart. These are functionally the same as the hard
drives used in the KAYFRO 10'. Refer to pages 10-1 to 10-3 in the Teclmi.cal
Manual for jumpering instructions for the Seagate and Microscience hard
drives. 'These drives should be jumpered the same as the hard disk drives used
in the KAYPRO 10.

'!he Shugart hard drives should be jumpered according to figure 19.53. Next to
the pJwer oonnector on the rear of the drive, there are 13 sets of shorting
plugs. With the rear of the drive facing you and the pJwer connector on the
right side, locate these shorting plugs. Starting on the right side (the side
nearest the p::>wer connector), jumper the first eight sets of plugs, do not
jumper the ninth and tenth sets, jumper the eleventh set, do rot jumper the
twelfth and thirteenth sets of plugs.

Shorting Plugs

Figure 19.52
Shugart Hard Drive
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19.63 8l\RD DISK IIUVE RIMNAL

Note: Th.e diskette drive and the hard disk drive are roth housed in a
sin3'le drive shield, making it necessary to remove roth drives and
the shield as one unit. Th.e shield is comp::>sed of several
in::hvidual pieces; figures 19.4, 19.6 and 19.63 should be used for
reference. 'Ihis unit will be referred to as the drive assembly unit
in the instructions for removing and installing drives.

1. Rerrove the chassis hood (19. 1 ) .

2. RaTove the board assanbly (19. 23) .

3. RemJve the disk controller b:>ard (19. 26) .

4. Remove the 34-pin rib1:xm cable, the !Xlwer plug and the ground wire
fran the diskette drive.

5. Remove the 2 ribbon cables, the !Xlwer plug, the grotmd wire and. the
wire fran the leM3 LED frem the hard drive.

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

7. Remove the top three screws that secure the drive shield and the
chassis.

8. Support the drives and remove the rottom three screws that secure the
drive shield and the chassis.

9. Ratove the drive assembly unit fran the chassis.

10. Remove four screws from the top of the drive assembly unit. Refer to
figure 19.4.

ll. Remove the hard drive (still in its shield) from the drive assembly
unit.

12. Remove the four mounting screws from the hard drive shield (two on the
top and two on the bottom).

Note: Th.e screw used in the top, front mounting hole is shorter than the
other screws and must be used. in the same mOlU1ting hole when installing
a new hard drive.

13. Rerrove the hard drive fran the drive shield.
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----.- Drive Shield

Figure 19.6
Hard Drive in Drive Shield
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HARD DISK LIUVE INSTAU.ATICN

1. C1ecl< the new hard drive to see if it' s jumpe.red correctly.

2. Position the disk drive in the drive shield so that the rrounting holes
in the drive are aligned with those in the shield.

3. Insert two screws in the top mounting holes (the short screw is used
in the top front mounting hole).

4. Insert two screws in the bottom two mounting holes anc1 tighten these
and the top tv.u screws securely.

5. Position the drive assembly unit so that the mounting holes are
aligned with the mounting holes in the hard drive shield. Refer to
figure 19.4.

6. Insert four screws through the mounting holes of the drive assembly
unit and into the hard drive shield. Tighten the screws.

7. Position the drive assembly unit inside the chassis so that the mounting
holes in the drive shield are aligned with those in the OOttom of the
chassis.

8. Insert six screws through the 'oottom of the chassis and into the
drive shield. Tighten the screws.

9. Connect the 10MB LED wire fran the hard drive to the lED.

10. Replace the disk controller l:x::xrrd (19. 26) •

11. Replace the 1::x:>ard assembly (19. 23 ) .

12. Replace the two rib'oon cables, power plug and the ground wire on the
hard drive.

13. Replace the 34-pin ribbon cable, the FOwer plug and the ground wire
on the diskette drive.

14. Replace the chassis hood (19.1).
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19. 7 I<EY:OCWID

The keyboard has a five pin DIN connector with the following keyboard
interface signals:

DIN

1
2
3
4
5

SIGNAL NAME

KEYBOARD CLOCK
KEYBOARD SERIAL DATA
RESET
GROUND
+5VDC

Pin 2

I pin 5
Pin 4 --0--• •
Pin 1
~ .. --- Pin 3

Figure 19.7
DIN Connector
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19.8 SYmm I/O

The KAYPRO 16 supports parallel and serial 1/0 operations through its 00-25
(parallel) and either J:E-9S or rE-9P (serial) connectors. 'Ihese are located on
the left side of the machine and can be referenced using figure 19.73.

The pin assigrunents for the parallel and serial ports and cable pin-outs are
on the following p:=1ges. ~tice that although a serial printer and an external
modem toth use the serial port, they require different cables. If a serial
plotter is used with a KAYPRO 16, a serial printer cable should be used.

19.81 PARAI.IEL PRIN'mR

PARAILEL PRINTER CABLE

DB-25 mNNECI'OR
(KAYPRO 16)
PIN

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
Nlc

SIGNAL

I STROBE
J::ll\TA 0
DATA 1
DATA 2
DATA 3
J::ll\TA 4
DATA 5
DA.TA 6
DATA 7
ACKN<::WLECGE
BUSY
PAPER END
SELECr
Aura FEED
FAULT

IINITIATE
SELECT' IN
GRCXJND
GROUND
GROOND
GROUND
GROUND
GROUND
GROUND
GROUND
SHIELD

CENI'RCNICS
(PRINTER)

PIN
1
2
3
4
5
6
7
8
9

10
11
12
13
14
32
31
36
19
20
21
23
25
27
29
30
17

NOTE: AIL CABLES USED ON THE KAYPRO 16 MUST BE SHIELDED IN
ORDER TO OJMPLY WITH FCC REGULATIOOS.

I ind icates an active lON signal.
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19.82 I/O~

The following figure should be used as reference for the r/o interface between
the KAYPRO 16 computer and any periJ;:herals used with it. '!he figure also
references the reset button.

Reset Button

Serial Port

--+If------ Parallel Port

---;.---- Composite Video Output

RGB Video Output

Figure 19. 73
I/O Connectors
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19.83

'll1e serial fOrt pin-out assignments on the KAYPRO 16 are implemented in two
different manners. '!hese are easily distirguished from each other by the
connector itself; one is a DE-9S female connector, the other a DE-9P male
connector. Since the pin-outs are different, two sets of serial fOrt
assignments are given for reference. Be sure to check the connector type
before using the follCMing information.

19.84 I:E--9S SERIAL RlRT

THESE SERIAL PORT PIN ASSIGNMENl'S SHOULD BE USED FOR KAYPRO 16 OJMPUl'ERS WITH
DE-9S CXNNECTORS CNLY.

KAYJ?R) 16 SERIAL -roR:r PIN ASSICHmRI'S
(PRIMARY ASYNCHRCNOUS CCMMUNICATIONS)
DE-9S CXNNECTOR SIGNAL
PIN

1
2
3
4
5
6
7
8
9

~TA SE:r RFJ\DY
TRAN~IT DATA
CLEAR TO SEND
RECEIVE I1Z'.TA
SIGNAL GROUND
DA.TA. TERMINAL READY
CARRIER DETECI'
REOOEST TO SEND
RING DETECI'

19.85 SERIAL PRIN'mR CABlE (ra:)

DE-9P CCNNECTOR
(KAYPRO)
PIN

1
2
3
4
5
6
7
8
9

SIGNAL 00-25P~R
(PRINTER)

PIN

DA.TA SEI' READY 20
TRANSMIT DATA 3
CLEAR 'ID SEND 4
JID:EIVE DA.TA 2
SIGNAL GROUND 7
DATA. TERMINAL READY 8
CARRIER I:EI'Ecr 6
REOOEST 'ID SEND 5
RING INDICATOR 22
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19.86 lolXH4.~ (IJrE)

DE-9P CXNNECroR
(KAYPRO)
PIN

1
2
3
4
5
6
7
8
9

SIGNAL

DATA SET READY
TRANS-1IT DATA
CLE'AR TO SEND
RECEIVE DATA
SIGNAL GROUND
DATA TERMINAL READY
CARRIER DETECI'
REQ,JEST TO SEND
RING DETECT

19--45

DB-25P CCNNECTOH
(M::>DEM)

PIN

6
2
5
3
7

20
8
4

22



19.87 IE-9P SERIAL PlRl'

'ffiESE SERIAL roRT PIN ASSIGNMENT'S SlK){JLI) BE USED FOR KAYPRO 16 COMPUI'ERS
WITH rE-9P COONECl'ORS.

IQ\YPK) 16 SERIAL RJRT PIN ASSICHo1ENl'S
(PRIMARY ASYNCHRCNOUS CCMMUNICATIOOS)

DE-9P CCNNECKlR
PIN

1
2
3
4
5
6
7
8
9

SIGNAL

CARRIER IEI'ECT
RECEIVE DA.TA
TRANSMIT IY\TA
I:ll\TA 'I'ERMINAL READY
SIGNAL GROUND
DA.TA SET READY
REQUEST TO SEND
CLEAR TO SEND
RING INDICATOR

19.88 SERIAL PRINmR CABLE (~)

DE-9S cx:NNECroR
(KAYPRO)
PIN

1
2
3
4
5
6
7
8
9

19.89 M:UM CABIE (Ul'E)

DE-9S~R
(KAYPRO)
PIN

1
2
3
4
5
6
7
8
9

SIGNAL DB-2SP~R
(PRINTER)

CARRIER DE'I'EX:::T 6
RECEIVE ~TA 2
TRANSMIT DA.TA 3
DA.TA TERMINAL READY 8
SIGNAL GRa.JND 7
DATA SET' READY 20
RroJEST TO SEND 5
CLEAR ro SEND 4
RING INDICATOR 22

SIGNAL DB-2SP CCNNECKlR
(t-ODEM)

CARRIER DETECT 8
RECEIVE DATA 3
TRANSMIT DA.TA 2
DATA TERMINAL READY 20
SIQffiL GROUND 7
DATA SET READY 6
REQUEsr TO SEND 4
CLEAR TO SEND 5
RING rerEC1' 22
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PIN ASSIGNMENrS

1. GROUND
2. GROUND
3. RED INPUT
4. GREEN INPUI'
5 • BLUE INPUI'
6. INI'ENSITY
7 . NJ o:::NNECI'ION
8. IDRIZ<NrAL SYNC
9. VERI'ICAL SYNC

19.91 \1IIE)~~ aH:USITE VIIEO~

This cormector uses a standard composite video cable.
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19.92 I/O RJRT 1\I:Otf.SS1'S

PORI' ! (HEX)

000-00F

020-021

040-043

060-063

080-083

2F8-2FF

320-32F

378-37F

300-3DF

3F0-3F7

3F8-3FF

DEVICE/ruNcrION

fMl\ Chip 8237A-5

Interrupt 8259A

Timer 8253-5

PPI 8255A-5

IMA Page Registers

NMI Mask Register

Asynchronous Ccmnunications
(Secondary)

Hard Disk

Parallel Printer

(bior/Graphics

F10wy Diskette

Asynchronous Carmunications
(Primary)
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19.93 MEH:EY MM' CF 'IBE KAYPR:> 16 <XMPUIER

MEMORY MAP OF THE KAYPRO 16 COMPUTER

FFFFFh

FEOOOh
EFFFFh

eeOOOh
eBFFFh

caOOOh
C7FFFh

BCOOOh
BBFFFh

BaDDOh
B7FFFh

AOOOOh
9FFFFh

40000h
3FFFFh

GOOOOh

* AVAILABLE AS AN OPTION

System ROM,
B/OS

Reserved

Hard Disk Control

Reserved

Video I/O Buffer

Reserved

MEMORY EXPANSIOW

USER MEMORY
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19.94 ~ SETl'llG5

The KAYPRO 16 uses several DIP switches that are preset at the factory.
The switches and their functions are in this section for reference and as an
aid in troubleshooting, check to see if they're in the proper position before
replacing a card. tbtice that there are two DIP switches labeled "SW1", but
that they're on different cards.

SWi on the PRCCESSOR CARD:

Position 1 is used to specify the numeric processor option.
Positions 2 and 3 are used to specify the size and type of display interface.
Positions 4 and 5 are used to specify the number of disk drives.

The settings for SWl on the processor card are:

Position 1 is on.
Position 2 is off.
Position 3 is on.
Position 4 is on.
Position 5 is on.

SWl on the FLDPPY'-RAM -I/O CARD:

Positions 1, 2, 3, and. 4 are used to specify the starting address for the RAM
on the FLOPPY-RAM-I/O card (the JTlE!m)ry expansion).
Positions 5 and 6 indicate the number of RAM banks on the FLOPPY'-RAM-I/O card.
Position 7 is used to specify Vwhether those banks contain 64K or 256K.
Position 8 is used to enable or disable ~ity checking.

The settings for SWl on the FI.OPPY-RAM-I/O card are:

Position 1 is off.
Position 2 is on.
Position 3 is on.
Position 4 is on.
Position 5 is on.
Position 6 is off.
Position 7 is on.
Position 8 is on.
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SW2 on the F1.DPPY-RAM-I/O card:

Positions 1 and 2 are used to select the serial P8rt.
Positiona 3 and 4 are used to select the parallel port.

'Ibe settings for 5W2 on the FlDPPY-RAM-I/O card are:

Position 1 is on.
Position 2 is on.
Position 3 is on.
Position 4 is off.

Serial Port Select

'Ibis jumper is located on the F1.DPPY-RAM-I/O card and can be referenced using
figure 19.8. It should be set in the "roMl" position.

Parallel Port select

'Ibis jumper is located on the FWPPY-RAM-I/O card and can be referenced using
figure 19.8. It should be set in the "IRQ?" position.

•

IL-I:'_'::_::_.:_.------..:10,

II I CJ
I.~ D

,---------,I' c:::J I__---.J

c::=:::J ,C=:::J==
c::::::J I 1--- c=J == •

Figure 19.8
Floppy-HAM-I/O Card
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19 ~ 95 MEH:RY ElCPARSIClil

The ma.i..nboard on the IQ\YFRO 16 is J:X)pulated with 256K bytes of RAM and is
socketed for an additional 256K bytes. By populating the additional 256K RAM
on the rnai.nl::xJa.rd, the total dealer serviceable memory expansion is
canpleted. '!he additional 256K bytes of RAM on the mainboard can be
implemented by populating the sockets with 64K x 1, 150ns, RAM chips. Tne
additional RAM chips need to be installed in these positions: U37-U45,
U46-U54, U55-U63, U64-U72.

The RAM expansion from 5121< to 640K is a "factory only upgrade". Kaypro does
not support memory exp3.I1Sion from 5121< to 640K unless it is done at Kaypro.
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fuse, 8-2
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horizontal hold, 7-2
horizontal width, 7-1
I/O connectors, KAYPRO 16, 19---43
I/O port addresses, KAYPRD 16, 19--48
I/O port addresses, 16--10
interface b::>a.rd KAYPRD 10, 12-1
internal m:x'I.em, 16-14
KAYPRJ 10 block diagram, 6-18
KAYPRO 10 specifications, 3-1
KAYPOO 16 specifications, 19-2
KAYPRO 2 and 4 block diagram, 6--6
KAYPRO 2 specifications, 3-1
KAYPRO 2/84 and 2X specifications, 3--2
KAYPR:> 4 specifications, 3-3
KAYPRO 4/84 specifications, 3--4
KAYPRO 4X specifications, 3-5
KAYPRO ROBIE specifications, 3--7
keyboard, 13-1



keyboard, KAYPRO 16, 19-41
keyboard co:1es and functions, 16-3
keyboard connector, 16-6
mainboard re:roval, 6-51
mainboard re:roval, KAYPRO 16, 19-21
mainl::oards , 6-1
rnerrory maps, 17--3
merrory rrep, KAYPRO 16, 19--49
merrory expansion, KAYF:RO 16, 19-52
rrcdem port KAYPRO 10, 16--7
option switCh settings, KAYPRQ 16, 19-50
parallel printer cable, KAYPRO 16, 19--42
parallel printer port, 16-5
power supplies, 8--1
p:::Mer supply, KAYPRO 16, 19-26
power supply removal, 8--5
power supply removal, KAYPRO 16, 19--29
real-time clock, 16-12
RGB video connector, 19--47
ROBIE removal/installation, 14-1
serial port KAYPRO 2 and 4, 16-6
serial port pin assignments, KAYPRO 16, 19--44
serial printer p:>rt KAYPRO 10, 16-7.1
system tcards, KAYPRQ 16, 19--4
toUch-up infomation, 5-2
troubleshooting, 15--1
vendor addresses, 17--6
vertical size and linearity, 7-1
video alignment, 7-3
video command protocol, 16--1
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