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1.1 rum:am CF 'lHDIICAL MAl!iIJAL 

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

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

It is our desire to provide dealers with the information a.rrl support needed to 
expedite repairs and provide the users with the service they deserve. We 
encourage your comments and suggestions regarding this manual. 
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1.2 &DPE OF TE'CHNICAL MMI.JAL 

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

The FOlicy of Kaypro CorFQration is to repair computers to the mcrlular level 
only. Even Kaypro's repair technicians do not repair switching FOwer 
supplies, CRr assemblies, or disk drives. Repairs to mcrlular comFOnents not 
manufactured by Kaypro Corporation (FOwer supplies, CRT assemblies, disk 
drives) are IDI' covered by this manual. 

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

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

1.3 SERVICE WARNING 

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

The preferred method is to have a grounding strap attached to the wrist with 
the drain lead connected to a common earth ground, and to have the unit 
FOsitioned on a conductive grounded mat. With the above precautions observed, 
and the FOwer switched off, one may insert or remove cornFOnents or adapters, 

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

Failure to observe these precautions may damage the unit in such a manner as 
to render it unserviceable or unreliable. 
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2." Fa:: IliIFOIM\TICN 

As Kaypro keeps in step with ccmputer technology, the mooels have changes 
which affect FCC ratings. '!he proper rating is affixerl to the back of each 
computer. Contact the Kaypro Engineering Department if you neerl further 
infonnation. 

2-1 



3.g KlIEL SPB:!1F1CATIaE 

3.1 KAYJ?R) 2 SP!X!IFICATI<E 

CPU 

DISK S'IDRAGE 

VIDEO SCREEN 

I/o CONNECI'IONS 

Z-80, 2.5 MHz 

64K bytes 

8l-ll0-n or 8l-240-n series. 

'!Wo 5-1/4 inch, double-density, single-sidErl, 
floppy disk drives, prcwiding 19lK bytes of 
storage per diskette. 

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

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

Q'le "Centronics"-type parallel };X)rt, one 
RS-232C serial };X)rt. 
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3.2 IQ\YPR) 2/84 and 2X SP!:CIFICATIaiS 

CPU 

RAM 

DISK STORAGE 
(Kaypro 2/84) 

DISK STORAGE 
(Kaypro 2X) 

VIDEO SCREEN 

I/O CONNECI'IONS 

ZOO-A, 4.0 MHz 

64K bytes 

8l-294-n series. 

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

Two 5-1/4 inch double-density, double-sided, 
floppy disk drives, providing 390Kbytes of 
storage per diskette. 

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

N:>n-glare, 9-inch, green phosph:>r screen with 
a 25 row x 80 column display. 

<ile "Centronics"-type parallel port, two 
RS-232C serial ports. 
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3.3 KAYPR> 4 SPK:.IFICATICH3 

CPU 

RAM 

MAINBOARD 

DISK STORAGE 

VIDEO SCREEN 

I/O CClNNECl'IONS 

Z-80, 2.5 MHz 

64K bytes 

8l-240-n series. 

Two 5-1/4 inch double-density, double-sided, 
floppy disk drives, providing 390K bytes of 
storage per diskette. 

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

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

One "Centronics"-type parallel p::>rt, one 
RS-232C serial p::>rt. 
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3.4 KAYPR> 4/84 SPIiI!IFICATIaIS 

CPU 

DISK STORAGE 

VIDEO SCREEN 

I/O CCtilNECTIONS 

MODEM 

REAL-TIME ClOCK 

Z-8f3A, 4.13 MHz 

64K bytes 

81-184-n series. 

Two double-density, double-sided, floppy disk 
drives, providing 3901< bytes of storage per 
diskette. 

~tachable, 72 key typewriter style keyboard 
with 18 programnable keys. 

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

CX1e "Centronics"-type parallel IX>rt, two 
RS-232C serial IX>rts, one RJllC mJdular 
telePhone jack. 

Built-in, 300-baud mcrlan, with Bell System 1133 
ca:npatibili ty • Uses Texas Instruments 
TMS99531/TMS99532. 

Built-in real-time clock. Uses National 
r-M58167. 
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3.5 IQ\.YFR) 4X SPECIFICATICE 

cm 

DISK STORAGE 

VIDEO SCREEN 

I/O a::NNECTIONS 

MODEM 

REAL-TIME ClOCK 

Z-80A, 4.0 MHz 

64K bytes 

81-296-n series. 

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

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

N::>n-glare, 9-inch, green };ilosphor screen with a 
25 row x 80 column display. 

Q:le "Centronics"-type parallel port, two RS-232C 
serial ports, one RJllC maiular telephone jack. 

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

Built-in real-time clock. Uses National 
~58167. 
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3.6 KAYPIV 10 SPECIFICATIOI!E 

CPU 

RAM 

DISK STORAGE 

KEYBOARD 

VIDEO SCREEN 

I/O CO~IONS 

Z8I2JA, 4.0 MHz 

64K bytes 

8l-l8I2J-n series. 

One 5-1/4 inch double-density, double-sided, 
floppy disk drive providing 390K bytes of storage 
per diskette. (he hard disk drive providing 10M 
bytes of storage. 

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

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

(he "Centronics"-type parallel port, two RS-232C 
serial ports. 
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cru 

DISK STORAGE 

KEYBOARD 

VIDEO SCREEN 

I/O CO~IONS 

MODEM 

REAL-TIME CIOCK 

Z80A, 4.0 MHz 

64K bytes 

8l-583-n series. 

CA1.e 5-1/4 inch double-density, double-sided, 
floppy disk drive providing 390K bytes of storage 
per diskette. CA1.e hard disk drive providing 10M 
bytes of storage. 

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

~n-glare, 9-inch, green phosphor screen with a 
25 raw x 80 column display. 

CA1.e "Centronics"-type parallel port, two RS-232C 
serial ports. 

Built-in, 300 baud ll'lCrlem, with Bell System 103 
ccmpatibility. Uses Texas Instruments 
TMS9953l/TMS99532. 

Built-in real-time clock. Uses National 
M158l67. 
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3.7 KAYPR> tunE SPh!lF lCATI<H3 

CPU 

RAM 

DISK STORAGE 

VIDEO SCREEN 

I/O cn:JNECTIONS 

MODEM 

REAL-TIME ClOCK 

Z80A, 4.0 MHz 

64K bytes 

8l-296-n series. 

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

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

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

(he "Centronics"type parallel p:)rt, two RS232C 
serial p:)rts, one RJllC mcrlular telephone jack. 

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

Built-in real-time clock. Uses National 
I+158l67. 
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em 

DISK STORAGE 

VIDEO SCREEN 

I/O CONNECrIONS 

MODEM 

REAL-TIME CI.DCK 

Z80A, 4.0 MHz 

64K bytes 

81-471-n series. 

Cile 5-1/4 inch high-density, double-sided, 
floppy disk drive providing 2.6M bytes of storage 
per diskette. Cile hard disk drive prCNiding 10M 
bytes of storage. 

Detachable, 72 key typewriter style keyb::>ard with 
18 programnable keys. 

~lare, 9-inch, green phosphor screen with a 
25 ~ x 80 column display. 

Cile "Centronics"-type parallel port, two RS-232e 
serial ports. 

Built-in, 300 baud modem, with Bell System 103 
canpatibility. Uses Texas Instrunents 
TMS99531/TMS99532. 

Bui1 t-in real-time clock. Uses National 
l+158167. 
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3.8 KAYP.lV NEW 2 SPOCIFlCATI<BS 

cru 

RAM 

DISK STORAGE 

KEYBOARD 

VIDEO SCREEN 

I/O COONECTIONS 

Z-80A, 4.0 MHz 

64K bytes 

81-294-n series. 

Che 5-1/4 inch double-density, double-sided, 
floppy disk drive, providing 390K bytes of 
storage per diskette. 

J:etachable, 72 key typewriter style keyboard with 
18 programmable keys. 

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

Che "Centronics"-type parallel p::>rt, two RS-232C 
ser ial p::>rts. 
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3.9 IQ\YPK) 1 SPK!lFlCATICBS 

DISK STORAGE 

VIDEO SCREEN 

I/O CCNNECTIONS 

ZOOA, 4.0 MHz 

64K bytes 

81-809-n series. 

Two 5-1/4 inch doub1e-density, doub1e-sidel, 
floppy disk drive providing 390K bytes of storage 
per diskette. 

Detachable, 72 key typewriter style keyboard with 
18 programnab1e keys. 

Non-g1are, 9-inch, green {ilos{ilor screen with a 
25 ~ x 00 column display. 

Q'le "Centronics"-type parallel p:>rt, two RS-232C 
serial p:>rts. 
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4.e I(AYpR) KM REVISICN-CP/M VERSI<JiI a::MPATIBILrl'Y 

CP/M VERSI<JiI KM REVISlCE 

2/83 2.2f 81-110 81-149-C 

4/83 2.2f 81-240 81-232-A 

4/83 + 88 2.2f 81-240 81-232-A 

2/84 2.2g 81-294 81-292-A 

4/84 2.2g 81-184 81-292-A 

4/84 + 88 2.2g 81-184 81-292-A 

2X 2.2g 81-294 81-292-A 
2.2h 

4X 2.2g 81-297 81-326-E 
2.2h 

ROBIE -~ z.~1A.1 81-2% 81-478-A 
~ 

10 2.2g 81-180 81-302-C 
2.2h 

2X W/M:lDEM 2.2ul 81-580 81-478-A 
and CLOCK 

10 W/M:lDEM 2.2ul 81-582 81-478-A 
and CLOCK 

.~: ... := 

NEW 2 2.2ul 81-294 81-478-A 

1 2.2u1 81-294 81-478-A 
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5." CHASSIS 

5.1 aJASSIS moo RIHJVAL (EXCEPr l<AYPR) BOOIE) 

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 hood1 there are two on top 
and four on each side. 

4. Remove the hood fran the chassis. 

1. IDwer the hood onto the unit. 

2. Align the two roles on top of the hood with those on top of the 
chassis. 

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

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

5. Tighten each screw securely. 
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Kaypro Corporation has small amounts of touch-up paint for Kaypro hoods and 
cnassis available to the dealers. Contact the Hardware Technical Support 
personnel to cbtain this paint. 

Occasionally a customer's computer will have scratches on the hood or chassis. 
A small amount of rubbing compourrl, when carefully applied, will often smooth 
out very small scratches on a hood or chassis. Should painting be necessary, 
there are two sizes of sable paintbrushes to have on hand: size 00 and size 
000. These brushes are available at any art supply store. 
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6." Ml\D1BQl\RIl) 

'Ihe following sections contain schematics, chip layout diagrams, and IC lists 
(by U-number) for Kaypro mainboards. This is rot interrlErl to be a theory of 
operation, but rather an aid in locating p::>ssible problems on a mainboard. 

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

MAINBOMD TROUBLESHOOl'ING TIPS: 

A blank EPROM can be usErl to help troubleshoot Kaypro mainboards of series 
81-110, 81-240, and 81-180. The appropriate merle! of EPROM (2732, 2716, etc) 
allows a quick check of the board. It will usually force the data and address 
lines to toggle at approximately the same amplitude, allowing the teclmician 
to use a scope to sp::>t affectErl lines. 

If the video display does not show a screen fillErl with alternating "9"'s 
and ap::>stroIiles, you have a problem in the video RAM or associatErl 
circuitry. 

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

For the 81-240 board: 

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

ION' 
low 
toggle 
toggle 
toggle 
low 
ION' 
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 LIsr, .KAYPR) 2 (81-1l.0-n) 

Reference 
Designation 

Ul 
U2,U67* 
U3 
U4 
U6, U11 
U9, U80 
U10, U61 
U12, U14, U32 
U15, U39 
U16 through U19 
U20 through U27 
U28 through U31 
U33, U34 
U35, U38 
U36 
U37, U56, U85 
U41 
U42 
U43 
U44, U45, U64, U65 
U47 
U48, U73 
U49, U52, U62 
U54, U72 
U57, U58, U60 
U59 
U63 
U66 
U68 
U69 
U70 
un 
U78 

U81 
U82 
U84 
U86 
U87 
U88 

74LS161 
74HCU04 
74LS290 
74IS10 
74LS393 
74IS08 
73I.S32 
74IS74 
74LS00 
74IS157 
MG16665 
2114 
74157 
8216 
74LS20 
74IS02 
74S151 
74IS174 
81-146 
74IS243 
81-149 
74IS04 
74IS241 
Z80 PIO 
74IS138 
74IS373 
ZOO CPU 
74164 
1488 
1489 
ZOO SIO 
74S04 
8116 

7406 
FD1793 
74IS195 
74I.S293 
74IS390 
FOC9216 

Description 

4-bit COtmter 
Hex inverter, G10S 
decade cotmter 
Tri NAND gates 
Dual binary cotmter 
Quad AND gates 
Quad OR Gates 
Dual liD" flip-flop 
Quad NAND Gates 
Quad 2/1 MUX 
(or equivalent) 64K x 1 R~ 
lKx 4 RAM 
Quad 2/1 MUX 
Quad Bi -directional MUX 
Dual NAND gates 
Quad NOR gates 
8/1 MUX 
Hex liD" flip-flop 
Character generator EPROM 
Quad bus trans 
Boot EPROM 
Hex inverter 
Octal buffer 

3/8 MUX 
Octal "D" latch 

8-bit shift register 
Quad line driver (our) 
Quad SCHMI'IT line receiver (IN) 

Hex inverter 
DJ.al programnable baud rate 
generator 
Hex inverter, open collector 
Floppy disk controller 
4-bit shift register 
4-bi t binary COtmter 
Dual decade cotmter 
rata separator 

*NOl'E: THERE ARE SOME VERSIONS OF THE 81-110 BOARD ON WHICH U2 AND U67 pJ(E 

N)T CMOS IC.S Bur ARE NJRMAL TIL ICS. READ THE NUMBER ON THE IC 
BE SURE. 
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&DPE SI<B\I.S TO AID IN'1.'R.){]BlES(UIIIG (m-ll.0-n) 

The examples of correct signals shown below do rot represent all of the 
signals on a Kaypro mairi::x:>ard, since most signals will be simple high-low 
toggles. A group of video signals (CC0 thrOlgh CC3) are inclooed 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: '!he door of drive A is open; the machine is waiting to 
l:xx>t. 

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

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

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

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

Figure 2: Pin 24 of U82, l.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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SIGNM. IOCATI<I!B CI!T Ml\IIllBClARD 81.-l.l8-n 

Ie 
SIGNAL IDCATION PIN NO. --
au SIQiIALS 

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

MIKBY SICBMB 

RAS U 39 11 
('AS U 66 5 
MUXC U66 4 

V!IB) cux:x SIGtW:B 

ClOCK, Y1 U 2 8 
a::0 U 6 3 
a::l U6 4 
a::2 U 6 5 
CC3 U 6 6 
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Ie LIST, KAYPK> 2/4 (81-248-n) 

Reference 
Designation 

Ul 
U2,U67 
U3 
U4 
U6,U11 
U9, UOO 
U10, U6l 
U12, U14, U32 
U15, U39 
U16 through U19 
U20 through U27 
U28 through U3l 
U33, U34 
U35, U38 
U36 
U37, U56, U85 
U4l 
U42 
U43 
U44, U45, U64, 
U47 
U48, U73 
U49, U52, U62 
U54, U72 
U57, U58, U60 
U59 
U63 
U66 
U68 
U69 
U70 
un 
U78 

U8l 
U82 
U84 
U86 
U87 
U88 

74IS16l 
74HCU04 
74IS290 
74IS10 
74IS393 
74IS08 
73IS32 
74IS74 
74IS00 
74IS157 
MCM6665 
2114 
74157 
8216 
74IS20 
74IS02 
745151 
74LS174 
8l-l46-n 

U65 74LS243 
8l-232-n 
74LS04 
74IS241 
ZOO PIa 
74IS138 
74IS373 
ZOO CPU 
74164 
~1488 
MC1489 
Z80 SIO 
74S04 
8116 

7406 
1793 
74IS195 
74LS293 
74IS390 
FOC9216 
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Description 

4-bit counter 
Hex inverter, CMa:; 
Decade counter 
Tri NAND gates 
Dual binary counter 
Quad AND gates 
Quad OR Gates 
Dual "DII flip-flop 
Quad NAND Gates 
Quad 2/1 MUX 
(or equivalent) 64K x 1 RAM 
lK x 4 RAM 
Quad 2/1 MUX 
Quad Bi-directional MUX 
Dual NAND gates 
Quad IDR gates 
8/1 MUX 
Hex "DII flip-flop 
Character generator EPRCM 
Quad bus trans 
Boot EPRCM 
Hex inverter 
Octal buffer 

3/8 MUX 
Octal IID" latch 

8-bit shift register 
Quad line driver (our) 
Quad SCHMIT!' line receiver (IN) 

Hex inverter 
Dual progranmable baw rate 
generator 
Hex inverter, open collector 
Floppy disk controller 
4-bit shift register 
4-bit binary counter 
Dual decade counter 
rata separator 



'!he examples of correet signals shown below do rot represent all of the 
signals on a Kaypro mairtx:>ard, since most signals will be simple high-low 
toggles. A group of video signals (CC0 through CC3) are inclu:ied as 
illustrations of the timing relationships between the various video signals. 
N:>te that only ~ of the I/O signals on U57 will be low at any given time. 

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

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

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

Each square of the representation is the equivalent of one square em on the 
graticule. The scope was set for 'N/div. for all figures, and was set for .5 
micro-sees/dive for all figures EXCEPI' figure 6, which was taken using 1 
micro-sees/dive 

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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SIGNAL ux:ATI<J!I), 8l-248-n 

IC 
SIGNAL IDCATION PIN NO. --
CPU SICH\I..S 

CPU clock U 67 6 
1 MHz U 87 13 
2 MHz U 87 3 
MREQB U 62 16 
RDB U 62 5 
M1R (reference) 

MIHRY SI<HU.S 

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

VIIB> cuxx srcau.s 

ClOCK, Y1 U 2 8 
<X!0 U 6 3 
<X! 1 U 6 4 
<X!2 U 6 5 
CC3 U 6 6 
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Ie LIST, 8l-1~ 

Reference 
Designation Description 
---------------------------------------------------
Ul 74S74 Dual "D" flip-flop 
U2 74508 Hex Scbnitt Quad AND gate 
U3 74S04 Hex inverter 
U4, U10 1489 Quad SCIf.1ITl' line receiver 
US, U38, 041 74LS244 Q::tal buffer 
U6, U21, U24, U33, U49 741874 Dual "D" flip-flop 
U20, U30 74LS08 Olad AND gate 
U8, U37, U50 741800 Quad NAND gate 
U9, U59 74LS393 Dual binary counter 
Ull, U18, U31, U45, 7418373 Q::tal "D' latch 
U46, U60 
U12, U19 74LS138 3/8 MUX 
U13 7406 Hex inverter, open collector 
U14 74S86 Hex Scl:unitt Quad XOR gate 
U15, U61 74520 Dual NAND gate 
U16 8116 Dual programnable bam rate 

generator 
U17 1488 Quad transmitter 
U22 74LS165 8-bit shift register 
U23, U27 ZOOA SIO 
U25, U72 74LS10 Tri NAND gate 
U26 81-187 Character generator EPROO (2732) 
U28 Z80A CPU 
U29 7418195 4-bit shift register 
U32, 043 741802 Quad IDR gate 
U34 741814 Hex Scbni tt inverter 
U35, U44 6116 RAM, 2K x 8-bit (200ns) 
U36 6545A-l Video controller 
U39, U54 74LS245 Bi-directional 8-bit buffer 
U42 81-302-C Boot EPROM (2732) 
U40 74LS32 Quad OR gate 
U47, U48 7418157 Quad 2/1 MUX 
U51, U52, U57, U58, U62, 4565N-15 Dynamic RAM 64K x 1 (l50ns) 
U63, U68, U69 (lvbstek nurtiber) 
U53 74LS163 Synchronous 4-bit binary counter 
U55 14-2-392 14-Pin pull-up resistor 
U56, U65 74LS04 Hex inverter 
U64, U67 74HCU04 Hex inverter, CMOS 
U66 74LS93 Asynchronous 4-bit binary counter 
U73 WD9216 lata separator 
U74 1793 Floppy disk controller 
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The examples of correct signals shown here do rot represent all of 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 vida:::> clock divider (U66) are shown to 
illustrate the timing relationships between the various vida:::> signals. 

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

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

Signal Ml from pin 27 of the cru (U28) was triggered on. 'lhis signal is shown 
in the top half of each display and was channell. Grourrl for signals shown 
on channel 2 was established at the first graticule line above the bottom of 
the display. 

State of the ma.chine: 'lhe ma.chine has just booted-up on the hard drive. 

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

Figure 2: Pin 24 of U74, lMHz clock signal. 

Figure 3: Pm 12 of U66, vida:::>, clock divider. 

Figure 4: Pin 9 of U66, vida:::>, clock divider. 

Figure 5: Pin 8 of U66, vida:::>, clock divider. 

Figure 6: Pin 11 of U66, vida:::> , clock divider. 
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D,ECIMALS I ANGLES CHECK \ 
FR:C:'~NS ",O'lIY APPR p.1' l/l-~-'~ 

% 1/32 RELEASE DATE 

MATERIAL 

NON·LlNEAR SYSTEMS, INC. 
DEL MAR, CALIFORNIA 

SCHE r1 AT I c" FL oPFY co}..}rf!. OL 
rf PARALLEL PR/IVT£R. 

KAYPI?O )0 

SCALE I WEIGHT ISHEET Z 0 
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U1 
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r--~_-,-,"-h. ___ ...J1 

NEXT FINAL 
ASSY. ASSY. 

APPLICATION 

(.to.) 1100 

UNLESS OTHERWISf SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

DECIMALS'r ANGLES 
::i::.olO z D"' 3D" 

FRACTIONS 
zl;JZ 

MATERIAL 

= ~'rL SY. 

QTY. 

CONlll. 
NO. 

DRAWN 

CHECK 
APPR 

1-1 OD E,.... 

KEYBOAR.D 

I QTY I PART OR I 
REQO IDENTIFYING NO. 

I 

It ;r , •• -(_,1.. e 

REVISIONS 

U AJO $. VS[I): 

~
-

PROPRIETARY 
. !!'~f9RMATlON 

NOMENCLATURE OR 
OESCRIPTION . 

PARTS LIST 

Nt' f,t. dislrll\uttOn 
81 S- ;:r !,tUh$3oI1.~ to 
,,~, "shtl ~fs.m 

1111-.·':.11011 Or 
ct' ••. ,oy ",it1u;ut 
tt;e "'fflM~ROf 

Y.aYlllO CorlIOIation 

I MFR. I CIRCUIT liTEM 
CQOE REF. NO. 

NON·UNEAR SYSTEMS. INC. 
DEL MAR. CALlPORNIA 

I 
I.T ",.,.,~ SCHEMATIC, SERIAl.. POIITS 

RELEASE DATE 

I<A'YPRO 1O 

S~EI0362;'1 ~/-I g> I 
SCALE I WEIGHT ISHEET '2. E 



S£R NO.. =y 81-
R48 R49 

CR8 R50 



Ie LIST, 81-294-0. 

Reference 
resignation 

Ul, U54 
U2, U25, un 
U3, U5 
U4 
U6, U13, U14,U55, U58 
U8 
U9 
U10 
U11, U17 
U15, U23 
U16 
U20, U31 
U22 
U24 

U26, U27 
U28, U51 

U29 
U32, U33, U38, U39, U4l, 
U42, U47, U48 
U34 
U37, U45, U59, U72 
U40 
U43 
U44 
U46 
U52 
U60 
U61 
U65 
U66, U75 
U67 
U73 

rescription 

7406 Hex inverter, open collector 
74IS14 Hex Schmitt inverter 
1489 Quad Scrnitt line driver 
1488 Quad line driver 
74IS373 Octal "D" latch 
74IS374 Octal "D" flip-flop 
81-235-n Character PRCM (2732) 
81-189 Custan gate array 
ZOO SIO 
6116 Video RAM 
6545FA CRr controller 
74IS245 Octal bus transceiver 
3.9K Pull-up Resistor 
WD1943/ Dual prQ3Tarnnable baOO rate 
8116 generator 
74IS138 3/8 MUX 
74IS244 Octal buffer/line driver 

C3-state outputs) 
81-194 Custan gate array 
2164 64K x 1 RAM 

81-292 Boot PRCM (2764) 
74IS02 Quad NOR gate 
74ISOO Quad NAND gate 
ZOOA CPU 
1793 Floppy disk controller 
74IS04 Hex inverter 
74IS32 Quad OR gate 
74IS195 4-bit shift register 
74IS08 Quad AND gate 
74IS10 Tri NAND gate 
74IS74 Dual "D" flip-flop 
FOC9216 Data separator 
74HCOO Quad NAND gate 
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REVISIONS 

DESCRIPTION 

(31)7 

SA" 
-BAS 
e.A ., 
&Al 
a 1'2., 
\lAI 
al'.~ 

(El \£0 IT-'/(. 

I DATE I APPROV_ED 

I I 

USEO: 2S,'2~'27 
2P3/3'137 
Ll.;~; 'is-~', 
r) ~ " .. 

St 5"4 :;6,1.1, s, "','71.73 
, , I 

'5,.11. U /JoJ: 

Vi, 1.S,4~ 
1.1. 

U WO.'S NOr f,J.s.(D: 30, .$,so,r" 
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"~ER 
CO~/l..JCc. TIOOS 

.. Sv: PI""' ZO of 
U~, 13)~ZO 
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U 1, "Z. 

G-III0: PI~ ,0 ot:: 
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of 

(A) D7-
[A) 0("
(A) tlS"
(A) o'f
(A) 1:>'>
(AI DZo
(A) r:'~
lA) Ow-

REVISIONS 

(D) AIHH -, .0'2 ~ 
r--------~---------+ 1--4 1_+4---------~rC~C-L~~~---, 
I • d ,2 < I "i1ti ,I t7 

ZONE LTR. EFFECT. DESCRIPTION I DATE 1 APPROVED 

I \ 

UIO 

6 8ft.s £11 UIC. 

11/0£0 C OIVTROI..Ii.f2... 

~. ~I ~l 
r"----.--- .... ~~ 
i HWPRlfTARY 
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APPLICATION QTY. 

UNLESS OTHERWISE SPECifiED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

OE;I.~~LS I A~~.l ii 
FRACTIONS 

r 1/32 

MATERIAL 
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ul UI 
!u; I' ,0 :l"(-I HORI~ SYt-IC 

7'101. 

aTY I PART OR NOMENCLATURE OR I MFR. ITEM 
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CONTR. 

NO. NON-LINEAR SYSTEMS, INC. 
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APPR 3C H E.MATI C, VIDE 0 
RELEASE DATE 

BoMD Rev 2/84-
3/- 215 
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NEXT FINAL NEXT ~AL IISSY. A~SY. /ASSY SY. 

APPliCATION QTY. 

Ul~ V Ifl u 47 

I.'IK ~41<.. ,,'II(. 
AAH /l.AM fl.A,.., 

UNL£SS OTHERWISE SPECIFlro CONTR. 

DIMENSIONS ARE IN INCHES 
NO. 

TOLERANCES ON ORAWN 

CHECK 

REVISIO~S 

.~ __________ ~D~ES=C~R~IPT~IO~N~ ________ ~~~APPROVED 

I QTY I PART OR I 
REQD IDENTIFYING NO. 

I 

... :r 12-2~ 0 
I 

U AlDS LJ.s~1): i?. 3,48,42, 

35, 33, 32,38,41,47, or, 
'5 

r PROPRIETARY 
INFt)itMATlON 

.~-.----. 

NOMENCLATURE OR 
DESCRIPTION 

T MFR. -, CIRCUIT1'TEM 
CODE REF. NO. 

PARTS LIST 

NON-LINEAR SYSTEMS. INC. 
DEL MAR. CALIFORNIA 

DECIMALS"r ANGLES 
% .010 %0-3IY 

APPR ~:r IFlH'Y SCHEMA.' c/ RAM FRACTIONS 
RELEASE DATE..J ,,-i<lK~J %1/32 

MATERIAL ~"'b i tV J'l KAypRe> 2784-

s~EI~I;~~1 81- z "t5 

SCALE I WEIGHT I SHEET ZC 
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£)J 0 

f>. 
o 'I 
[)/17 

U'II( oP1? 
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IMHeCC.) 

'Iof'LS31. 

;Ii': FLOPPY 
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(AI D~q 
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7'1 LS32 U5Z 
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I 
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~Ia 
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~" 
~ 
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ORQ 
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NEXT FINAL 
ASSY. ASSY. 

APPLICATION 

I 
I 
,:iEXT INAL 
IASSY. !ASSY. 

! QT'(. 

ZONE LTR. EFFECT. 

I I I 

I OJ( 
Ff. 'tZ 

5 0 J 1$ 

II. 0 I 41---.T"-II .. \IUS"" 
~H+-HI----,?3 0 U5"1 I 17 r-

If 0 12 

REVISIONS 

DESCRIPTION DATE APPROVED 

I ! 

U NOS.. us£D:t.'f'f >;I,i>-l.., ~9, s~ 
sicor.If-5, '/) 

, 'I 

&. 67 

H-++-~'~ 0 71LS 11/ 
j.-H_......L§jZ 0 24 '1 If:It'dttt---------r-l'--- nr-~1. SID~ 0,.11: 
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-A!Z O{ (8) 

QTY I PART OR 
REQD IDENTIFYING NO. 

rs: PARALlel PRI,.JTER. 

NOMENCLATURE OR 
DESCRIPTION 

PARTS LIST 

7'101. 

I MFR. I CIRCUIT liTEM 
CODE REF. NO. 

UNlESS OTHERWISE SPECIFIED CONTR. 

DIMENSIONS ARE!N INCHES ~N;,;O:;... -+ __ ,--_....--..,.."..... A NON-LINEAR SYSTEMS, INC. 
TOLERANCES ON DRAWN J',", ---t 1.~=-,.::.z..:.'1_"'~.!.."1-_ • ..::~ _____ O_EL __ M_A_R_' _C_AU~F_O_R_"'_'_A. ___ _ 

FR:C:I~NS ",0"» APPR ~r fl-2'i-1'f SCHEMATIC FLOPPY (OIJ7R.OL 
DECIMALS·l ANGLES CHECK I 

%1/32 RELEASE DATE 3·/"·'!r.f~1 ~ PARALL;'L PRIJJTER.... 
MATERIAL B,,""o Rev I! KAYPI?OZ/84-

S~EI03:;~l ~J-Z 15 
SCALE I WEIGHT I SHEC~ <~-
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NEXT FINAL 
ASSY. ASSY_ 

APPLICATION 

UNlESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

DECIMALS ""\ ANGLES 
~.olO ;to·¥¥ 

FRACTIONS 
%1!3Z 

MATERIAL 

~s~ IHAL 
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ZON E LTR. EfFECT. 
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72-'1 

J"l-l. 
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L H - I 
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I Q1Y1 PART OR I 
REQD' IDENTIFYING NO. 

I 
CONTR. 

CD NO. 

II. ;r .12-zet.iY DRAWN 

REVISIONS 
DESCRIPTION 

l.) NOS. U5E.j): ~3, I.jJ~/'1 
I ~ 2 'I, ~ S-

:r'l: 
SER.IAL 

O,ATA C.HAtoJ#>.J£(.. 

NOMENCLATURE OR 
DESCRIPTION 

PARTS LIST 

PROPRIETARY 
I NfQRMATION· 
Not lor OistJibutifli 
wlraftClllissiollD 
lIlY GtIIe! IIriII 
GrpIIizatiun III 

t1III1PIIIJ ..... 
tile ...... ",-.--. 

I MFR. I CIRCUIT liTEM 
CODE REF. NO. 

NON.UNEAR SYSTEMS. INC. 
DEL. MAR. CALll'"OftNIA 

CHECK I 
SCHEMATIC, SE.RIAL ponS APPR ~r lH'I-i"" 

RELEASE DATE s·, -fY~. 
C3c1l1l11 Roo.! A I<A'YPRO 2/84-

S~EI~I;;;I ~'-2.'1S 
ISHEET 2. EO SCALE I WEIGHT 
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,/ 
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'" A I 
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~ I -r:rs~ 38~s~3~::, 

un '2 V'lo\:,.!."!.......---------t-----------' 

NEXT 
ASSY_ 

FINAL NEXT !NAL 
ASSY_ ASSY. ASSY. 

APPliCATION QTY. 

/ 

(I~ (u/</I.) 

/' 

cR3 

/ 

REVISIONS 
DESCRIPTION I DATE I APPROVED 

/' / ,/ 

/ / 

7S0A 
R31 

3 7,. 4-~ '1~41.; 
r.r. 

/ 

/ 
/ 

/ 
r-POOPRI ETARY --I 

/_-- -1INFORMATJON ~' 
/IeHor-11tstrI~1mOO -

Of .!r~;n,;,:~_" to 

PART OR 
IDENTIFYING NO. 

t In; ,.,hu • ,. ~" I 
i!fS'l"HUt4fJP lit 

to"'P3nl "~h~l"t I 
'.ht !JI>I ""S:;;0" 0' I L ____ ~::~~~~: ___ , 

NOMENCLATURE OR 
DESCRIPTION 

PARTS LIST 

ITEM 
NO. 

UNL£SS OTHERWISE: SPECifiED CONTR_ CD NON-LINEAR SYSTEMS. INC. 
NO. 

DIMENSIONS ARE IN INCHES I QI~~--'Ll __ -l~2~.2o:'r::,-r~~~~------D-EL-M-A-R---C-AL-'F-O-R-N __ 'A ____ _ TOLERANCES ON ~DRAWN 
DECIMALS ANGLES CHECK 

:t: .010 ;t: O· ¥r 
FRACTIONS 

'" 1/32 
MATERIAL 

NOTf: 

PIlIT3 OJ tio~s NAreHtf) 
"'llrA /IKe NoT IPsTAllt.P 

SC J-I EMf:::J TI c: ;VIOD£..H 'I' .t:?,.T C. 

+ 
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c 
I SHEET 2 r:: 



J5 19 ---
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U70 U71 U72 
SEANO. __ 

tAlE IN U. S. R. 

R48 R49 
RSSY 81-_ CR8 R50 



Ie LIST, 8l-lB4-n 

Reference 
resignation 

Ul, U54 
U2, U25, U7l 
U3, U5 
U4 
U6, Ul3, U14, U55, U58 
U7 
U8 
U9 
U10 
Ull, U17 
U12 
U15, U23 
U16 
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 
U53, U70, U74, U75 
U60 
U61 
U65 
U66, U75 
U67 
U73 

rescription 

7406 Hex inverter, open collector 
74I.S14 Hex Schmitt inverter 
1489 Quad Schmitt line driver 
1488 Quad line driver 
74I.S373 Octal "D" latch 
74IS38 Fositive-NAND buffer 
74I.S374 Octal "D" flip-flop 
81-235 Character PRCM (2732) 
81-189 Custcm gate array 
Z80A SIO 
IM324 Op-Amp 
6116 Video RAM 
6545A Video controller 
'IMS 99532 M::rle.m 
'IMS 99531 Dialer 
74I.S245 Octal bus transceiver (3-state 

outputs) 
4N35 Photo isolator 
3.9K Pullup resistor, 14-pin DIP 
WD1943/ Dual programmable baud rate 
8116 generator 
74I.S138 3/8 MUX 
74I.S244 Octal buffer/line driver 
81-194 Custan gate array 
2164 64K x 1 RAM 

81-292 Boot PRa.1 (2764) 
Z80A PIa 
r-t1581678 Clock 
74I.S02 Quad NOR gate 
74I.S00 Quad NAND gate 
Z80ACPU 
1793 Floppy disk controller 
74I.S04 Hex inverter 
74I.S32 Quad OR gate 

Spares 
74I.S195 4-bit Shift register 
74I.S08 Quad AND gate 
74LS10 Tri NAND gate 
74I.S74 Dual "D" flip-flop 
FOC9216 D:l.ta separator 
7411::00 Quad NAND gate 

6-35 
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", lZ 

"Z :» 

roll 
:0'/ 

IIJ ss 
x.'" ,~ 

V"" U4' 

,.,1<. ~"J( 
RAM ",,'" 

,2 AJ/II 

" Al./lo 

7 AI/'1 

SA_It 

.aN~I~----------------~ 

05<1 f~"''-----''----'"'''''' 

osc 11 
.. Jolt) 

YS= 

~OPF 

~ c8+ 

Ul~ un 01'l.. 

,,+1<. G.4K c.'I1< 
~A"'" /ZA"1 St. ... '"' 

I ! 

!,~ NEXT FINAl ' :xr INAl 
~SY. ASSY. .. "SY. SSY. 

APPLICATION OTY. 

IJ~' II 'J/ 1)47 

~,/K ''IJl. ,,'I/C. 
~M ~"'M 'RAn 

REVISIONS 
DESCRIi'TION 

U IJDS u.H:D: l..!3, 4-8, 4Z, 
:1~, 33, H., 38,41,.7, S".r; 
,S 

r---' .. --....-.-.---~ 

PROPRIETARY 
I N~QfuV.~~~)ON 

"n_'t !)( d,str' .. ··,·;.rm 
. ~,3:.~!in,<;1.1 to 

;0111' J:~.p" ;)f.;\.,n 

·J4f'.l,~t·C~' {, 
"-. .,":. -'y ..,':I:~;J~ 

. "r' v!'t '1'.' . :'~1. ;}~ 

~,:\'1!1-J ~.(·~;"OJ;I.:.. .. : t 
•. .- _ •.••••.•. ' __ .' _ •.••.•• ..J 

I QlY I PART OR I NOMENCLATURE OR I MFR. I CIRCUIT liTEM 
REQD IDENTIFYING NO. DESCRIPTION CODE REF. NO. 

I PARTS LIST 
UNLUS OTl<ERWIS£ SPECifiED CONTII. e NON-UNEAR SYSTEMS, INC. NO. 
DIMENSIONS ARE IN INCHES .... .7..-'0 

DEL MAR. CALIFORNIA 
TOLERANCES ON DRAWN 

DECIMALS I ANGLES CHECK I 
z.olD z O· ¥I 

APPR ,r I '-/!,.-I) SCHEMAT / C, RAf'1 
FRACTIONS 

.01/12 RELEASE DATE ! -...... 'f' t'l/',p 
MATERIAL 150 ... ~ £till! KAypRO 4/"34-

(81- 184) 

S~1o;'~~61 81-' j 5 

SCALE I WEIGHT I SHEET lC 



0'1 

I 
W 
\.0 

200 

R'" 
IU ... DAT 

n-.so 

."0 
RoIt.ll 

2111 1 
lc.> 3 

7'11.5/0 
~MH2((,1 

7'11.5/0 
, --:J..!-. 
~ I MHii! (C.) 

t-----------------, r5 

:r Y: F LO""Y I>ISK 

R~VISI!lNS 

ZONE LTR. EFFECT. OESCRIFnON DATE APPROVED 
'/-IH''' fI,~ 

10J( 
p.'tZ 

H++H++---;;..!5 0 1 ~ 
HH++-H--....:.;/I.~o 1 ~t--J'S-I/ 

.... 1-I-4-+-I--.a!.I (1 US', I fl:!t-
....,1-I-4-+--~.. 1 z 

4¥-", HtIJ fl.1 

IJ N03.. UI.s£D~''t<f S'/,"-'l.., ~9, S~ 
S- i '0 ~ I 1;.5', ' , 

I 'I 

&. '7 

~++-_-~ ... 7<fLS 1~ 

~+_~o 244 II:"ijt:tt:========+t:== :n-32. s,D" 0"''' ~ __ 7~O r~ 11'/2. D"V iiI H=O""'C""T"'It"'L'""it'""T"" Cit) 
>---b! " I r. n· 10 I!l!\n r7c •• It. 

, 0& 

-s.·" 01 
-ss·p Ill. 
-11·7 
-u·!. 

tiS 
D't J'S': F'ARALLlil 

-U·S 1)3 
-7604f DZ. 
-U·-1 I)' 

L MIll! U'I/) t--u·t 
~JS-' 

011> 
~.sT.O" (t) 

U70 

III 

to 

7't"01.. 
(A)W,,-~~ 
(A)PD"TA--~ 

. ~f' lllJUS") /~ Ii:Sl R"I L..-/ I 5 

l!4& 3.91 19K " I ~ 
B J8-1 ,~ ~'1.7C~~S D. 

(9 J~J4"') ;n:;; ~ .. 
-..'" Q7'1 Q ' 

T'IlS .. '
tZ 

• 1/ "'--"'Ie I QTY I PART OR , NOMENaAlURE OR , MFR. 'CIRCUIT I 'TEll 

7"L'J1:('ff5~2_0 ___ ~U5 7"LSL1-~----------------------------------r-;'-=-~-~-~-~-~-~-~-=-.. -~-=-~-~-~-=-~-r.-=-~=J~lt~R~E_QO~~~~~I_D~E~NT_~_'~N_~_I~NG_~~~_NO~~' __ ~_-_-_-~~P~A~~~;~~~~s~_~I~;n~I~S~O~T~N~:::::~~C:DOE~~:~:~R_U~~. ___ ~I~Ml_~_ 
/1 I~ [.:-;------------'1 :::S:;:~:I:::': ~CON:::HO.~TIL:::+-_::'=_-"'T::-:=:-i All NON-U NEAR SYSTEMS. INC. 

r - D:: 0' TOLERANCES ON DRAWN 1-3' ., • .,-·n. D .... MAlI. CAUI'ORNIA 

J. 1«:··-· ;; ,1 DECIMALS I ANGLES CHECK I SCHEMATIc" FLOPPY COAlT~OL 
I~I~ ~ 1 t:; ~r .¥ £::i' -::;: ~ ~;NS *"lII' APPR Rw., I,-s-n 

i~ :< i ~ it m Wi, .,,""' :'~:::.t)n" k,' 'clz:'ICOD€OP3:6R2~6A~~I~~~R~;:R-
" 

a.. _ !i - ,: ;. ,,!' I NEXT FINAL NEXT IN L 01_/ 'il S-
• '" mo •• .., 1 ASSY. ASSY_ IASsv.lAstv. 0 

--.------- --- - - •. ' APPLICATION QTY. SCALE I WEIGHT ISHEET Z 0 



T~ ~I"$ "/<.: 
'1-', '-I', z/-tS 

f'~ 

NEXT FINAl 
ASSY. ASU. 

APPliCATION 
~:i ~~L SY. 

QTY. 

UHWS OTliUWIst: Sl'£C'Flm 

DIMENSIONS ARE IN INCHES 
TOlERANCES ON 

DECIMALS I ANGLES *,.010 :Ie: 0- ¥r 
FRACTIONS 

*1/32 
MATERIAL 

REVISJONS 
DESCR:PnON APPROVED 

"8" JIJ,..~t'flS INsrAtL.O /Iw' ,.:01,- If!lll " .. 

I'I-17 

3'1"'5 

3"'1-1 

S'I - 7 

.1 'i- I. 

r'/-z 
I.f-} 

1'/-'1 

T"-5 

I4-zo 

Jf-r 

1 t~ 

KE VBOAR.D 

I QTY I PART OR I 
REQD IDENTIFYING NO. 

I 
COHTlI. e NO. 

DRAWN Jl. ; '-3-4J 

L.J NOS. U.5 r:. D: ~ 3; ~, ~ I " 

I ~ 7 ", l S"" 

:r'l: 
SERIAL 

O .. TA C.HA .... "'CL 

PROPRIETARY 
INFORMATION 
~t for d,stnbu')On 
o. tra!'t~rrl~on to 
any other person 
orgdOlllt'on III 
(ilfTll)an,1Ilt1IoIrt 
the~oI 
KlY?ro~ 

NOMENa.ATURE OR I MfR. I CIRCUIT liTEM 
DESCRIPTION CODE REf. NO. 

PARTS LIST 

NON-UNEAR SYSTEMS. INC. 
oa.. MAR. CAL60RNIA 

CHECK 
-[ 

SCHEMATIC, SERIAL PORTS APPR 1'-"'J 11-sn 
RELEASE DATE q. 'llJ-'?3 j..:"p 
CS<MII~ RO/J 8 I<A'fPj(O 4/84-

(8,- /84) 

S~E I o;';;~1 ~/-I ~S" 

SCALE I WEIGHT I SHEET 2. c:. 



(I:) 
(U 
(II) 
11:) 
til) 

SHIUDE 

, 
i 

/I 

~, 
7"fLS1' 

uZ$" 
(f.) 

'OILS/I( 

I 

& U7 

7'1tS" 

~ 

NEXT 
ASSY. 

.,7 
10K 

10>< 
'" t 

loP" " .. , ~)K U.'-

~UII 
6,-I'1U. 

~ 

'0 ... 
/11:r 

t. '/ 
u7 

7+LS2, 

FiNAl 
ASSY. 

APPliCATION 

r.QA. 
~~~ 

UI'I. 

ZONE lTR. EfFECT. 
",...,,,r Il IIIfIll 

.4 It wit 

-n • I 
eM 

Dill 
~ I 

''''1'11. I 
e .... I 
'''r.,~ ) 

) I 

I ~7 I iH "/~OO5 ~ 1(1 
et.z. 

QTY PART OR 

IIEVISION 5 
OESCRlmOH 

• c..t' .. ~r'. VJf .... t.lC' o~ c..s-,+ ", ''v, c.~u /'We ,)4#o..IiIJ C,~,tI' 
i''''rJiltl ,(,,, It'" ".r 
, /fAvlll to/lf,T "/~.'" 

,. ,.v·" 

II/e. -- !~:.~ ,.,/c.-- :n 
I'I/c.-- Z/,.--> 
N/C.--n.-c, /,,\ODiM 

v •• ~~4~ 
.1fT 
c.17 

:r,"-~ TI,. (5""'\ 

:rr.- <f ItIUt. (tCl» 

LJ NO~ •. US£D: 1't/l~ 

I " ~ " zS,.3S; J', 
:I 7, +~ '1~ ft, 

"" 

r-,...-.-- .... 
! PROPRIETARY 
! INIQR~AIJON 

NOMENCLATURE 0 R ITEM 
REQO IDENTIFYING NO. DESCRIPTION NO. 

I PARTS ~I'\t. 
CONTlt. e NvtJ-tJN EAR SYSTEMS. INC. NO. 

DRAWN ItT .;;'-SJ aEl.. MAli. CAUFOIINIA 

CHECK 

Sc.I.a:MAT'r; MOD£.MV RTC. 

I<.AYPR 0 
SIZE 

C 



Y5 

i'RlE rn u. s. R. 



Ie LIST, 81-296-11 

Reference 
Designation 

Ul, U54 
U2, U25, un 
U3, us 
U4 
U6, U13, U14, U55, U58 
U7 
U8 
U9 
U113 
Ull, U17 
U12 
U15, U23 
U16 
U18 
U19 
U213, U31 
U21 
U22 
U24 

U26, U27 
U28, U51 
U29 
U32, U33, U38, U39, U41, 
U42, U47, U48 
U34 
U35 
U36 
U37, U45, U59, U72 
U413 
U43 
U44 
U46 
U52 
U713, U74, U75 
U6g 
U61 
U65 
U66, U75 
U67 
U73 

Description 

74136 Hex inverter, open collector 
74IS14 Hex Schnitt inverter 
1489 Quad Schni tt line driver 
1488 Quad line driver 
74IS373 Octal "D" latch 
74IS38 POsitive-NAND buffer 
74IS374 Octal "D" flip-flop 
81-235 Character PRCM (2732) 
81-189 Custom gate array 
Z80A SIO 
IM324 Op-Arnp 
6116 Vidoo RAM 
6545EA Vidoo controller 
'IMS 99532 r-bian 
'IMS 99531 Dialer 
74IS245 Octal bus transceiver 
4N35 Photo Isolator 
3.9K Pullup resistor, 14-pin DIP 
WDl943/ Dual programmable baud rate 
8116 generator 
74IS138 3/8 MUX 
74IS244 Octal buffer/line driver 
81-194 Custom gate array 
2164 64K x 1 RAM 

81-326 Boot PRCM (2764) 
Z813A PIO 
MM581678 Clock 
74IS132 Quad NOR gate 
74IS00 Quad NAND gate 
Z813A CPU 
1793 Floppy disk controller 
74IS134 Hex inverter 
74IS32 Quad OR gate 

Spares 
74IS195 4-bit Shift register 
74IS138 Quad AND gate 
74ISl13 Tri NAND gate 
74IS74 Dual "D" flip-flop 
ITC9216 reta separator 
74H:1313 Quad NAND gate 

6--43 



~,,.~c I. C. S : 

VS"3 I (J70. 
117t, 1J7S 

~. 

\7 V2.S 
1~L.51<./ 

~ 
\7 V~S 

(O)'IM>lZ-« 

RH 
10\( 

(A,f,r) I .. T __ +----'�~' tNT 

U43 

lrSOA 
CPU 

.... ... 

'. ~ ~ 
t Ul-I j , q 

i 

REVISIONli 
DESCRIPTION 

f3A7 
SA" 

-BAS 
I!>A't 
BAI 
ISAL 
\3AI 
6 AjI) 

____ ~=+APPROVED 

U3£O: cS-ZG.'Z7 

2 ~ 3 {3'f;3? 
<f~ '1~ <j S; 'IS 
St, S4, S'&).I, 

S1"'~71./73 

'5 pI{ U /.JOJ; 

,~S/ l. S; 4~ 

1.( 

Tlo-l/ ay--tJ!<=-

R sol';>. 

SPA~E n-J---
-J 2v ]7-2,----

+12" 17-~----

iOii<if-'2.=.:O'-____ ..---f_4-_I---...--+-.J I n->'/ rORQ (A,Ef)''''T :n-'1'1 
MI ~- J''!-.~ ;:iT 

.'SH ~ N/( r 1 I 1~7 U71 :n -~3 ffi 
,- ICY ;;: 'iL ,"~~I~ I) AZ. - 1 1.- ..... uO A (11) 
:[ ~ 0: ",- v 1 ,A -~A I. SJOClT (Ii") 

;.;:LT n '\ ~ i.' 1 Il ~-}n~~ ~!=l ~ uz(. g:i',~t====~ ~ (~) . I ~ "': l~ 1: ....!.l v"vr- 741...5;~ S'iOc'fi (f!.) 
l _____________________ ~ _____ I~_· ____ ~7~~="=.~_O_~ I~' ~(O) 
r (JY A7~ 10 'YS PlOT· (0) 

U 25 5 , P'iiAi"lI (0) 

(E) lEO IT-"" 

U NO,'S NOr l.I,s£D; 30, +S,so,,s-,. 
.n, (Z, '3. ,,., (8 .. " 

~)A5 .>~ '- , . 7 "IOU (IJ) 

(S,D,E) ftST - ~=:i: ~ PIOC~}F 7'/~S/'t I QTY I PART OR I NOMENCLATUP.E OR I MFR. CIRCUIT liTEM 

1- .. p~OpRiFTAR·Y: (A)r~--..I c UZ7 tit=: ~fr ~I-!!.R~EQ:!D!.J~ID~EN!:!.T!!IFY~IN~G!...!!NO~·.....I--:P:-:A-:~~~~S~~R~~PT~I::~O=::;!..... __ .L.:C:::;O:::D:.::E....L.._R::,;E::.F.:... • ....L..:..:NO::;,.. 

'1'0; u1-1 1 !W:OftMATIONlA11(' 7_~~4 ~~~s ~o;;,-:~~~ UNl£SS OTHERWISE SPECifIED C~~~. e 
T O; V ~ _1'1 1J~'f - 'ta, ... _ ....... -,. .... /e DIMENSIONS ARE IN INCHES DEL MAR, CALIFORNIA 

NON-LINEAR SYSTEMS, INC. 

, it . DECIMALS ANGLES CHECK I 
I / I . . (!o) 5--'-£L __ ..roL-",(C TOLERAN1CES ON t-;D~R~AW;:NT-'R~T __ il'-''?-c...=.Z-i'-=:Ji-.....:=-________________ _ 

J7-4----;J... I ... ~ ~ ,c..mn i '" 010 ",0'3)' 
V I c, "'"''''',ce .. }ilo , FRACTIONS APPR /l.y 1~-ls'J SCH£MATIC, PR..OC~5S0R 

77-$---- "/< '" 1/32 RELEASE DATE ."5('-1/<1 K:51 ! , .. :,;l:!'. ," '\'ITJ 
, 

r1-"-'.~ MATERIAL I :!~.nllijtj(j, '}: j , """!';Ojjll't 111 i : I ~ ! ~ ~ I t 
BoltlP: '! )-).?'f A ROBI£ 

r:f' .. , I 
jll~'1 (r i\$IOIl 1 

~aYimi Coq.>01a:tllll" ! NEXT FINAL 
81-2'37 

. ~, .. -.~ .. ~---.... -.--- ......... ~ < ASSY. ASSY. 

APPLICATION QTY. SCALE I WEIGHT ISHEET 2A 
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V1 

,.OI..JER 
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.... sv: f'ltV 20 of 
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U', I "1 Z. 3 
.. ,IV'''' of 
U 1, "Z. 

,.,,,,0: PI'" ,0 o~ 
U Ii', Il, 1'1, 2. 0 

'PuJ rz. OP

U", I 5, '2.3 
~IN 7 Of' 

U', Z. 

7"1l37~ 

(Al Oi
t")Oc.
(AlO>
(A)O'f
(A) 1)';
(Aj Da
IA) p,
{A)P~ 

'Q~~~ci~Q~ 

>11 ~ ;:j ~j ~I::\ ~ 

,-__ -,''f 

,y PIt.) -,!- 07 I 
DIP # PiI! 

3."11<' .:..;=- D~I 
PUU-lJP'"2 P'II 

U ~~ "4 Pll 
~~ ~ oH 

"7 C I I 
L-__ ...J-'- D" I 

oa 

IN[~~l!ON 
;tt."'>~ ~()f ;J~«"b~~.:"'.f1 

'v t:(Hi5lTH~~I:)'f ~~ 

{' -~ ~ (Ttt,tf De! SiJf1 

> ,. '0~!!Y IiJll'rt~.ou~ 

:t'l: ptffmf\)'On o-! I ~awro Co'polatlDn I 
'--.~ ---_.---.....1 

t ,..AII 

t I'll'll 
MJ'lZ 

~ MA3 

T MAot 

-z:- MAS 

T MAt. 

~ 
11,0.7 
M",r 

~ HA'I 
1-4,,,0 

b 8~S £11 VIC. 

NEXT FINAL 
ASSY. ASSY, 

APPUC,l.TlON 

~ v •• 

D)~~ 
D.lA 

Ol.A ' OIA 
OIA I D'A 
O,,"A U D~A 

a XOJlUIJ 

~ 
I stb A

. RS-

Ul 

REVISION. 
DESCRIPTION DATE APPROVED 

U /'J05 U 5 fD: I, 2., ~ 9; 
10/3,1'1, IS; 
, (", l q ~2.}.3 

,,3YI'-'::;30------~p_--'-'H "'>02=-_+-___ T/-'i l/o:ll.T SYtJC 
I>' 

7'/0<.. 
<"31. 

)'1-1 HORI~ SYNC 

s f u,.~rl'-----< l~) ~~PI2. 
, i ,,,,,7 

iK ...... 

II/CliO C O",rROLli.1l.. 

NEXT INAL 
ASSY. SSY, 

QTY PART OR NOMENCLATURE OR I ITEM 
~'~R~E~Q~D-L~I~DE~N~T~IN~IN~G~N~O~, -L_~~D~E~SC~R~'~PT~IO~N~ ____ ~~~~~~-L~H~O~, 
I PARTS LIST 

UNLESS OTHERWISE SPECIfiED CONTR. e 
NO. 

DIMENSIONS ARE IN INCHES ~ DEL MAR. CALIFORNIA 
TOLERANCES ON t:D:;R;,;A::WC;;Nt--'-'-'''''-_-;-'--c-~~",,:::;, _________________ _ 

DE;I~~LS A:~.Lii' 1-'~",-~,-,:",~!!K+---:r.::-w--'--.r"--+~_IC::l-'rJ~ 
FRACTIONS 

r l/32 RELEASE DATE 3-&-'it/ K:51 

NON-UN EAR SYSTEMS. INC. 

SCHEMATIC, VIDEO 

MATERIAL 80MD : S I-I:; tf A /-:: OBIE 

3/-2'37 



(It) AIS: 
(~l A~ 
(PO) '11. 
(~) A' 
(/I) AI) 

(A) ",. 
(/I) ~Il 
(.0.) pt 

(0) IIA"''' 
(JI) 1',,,,,,,;: 
1).) I'1ftlQ 

(A) All 
(/I) f<} 
(A) A 10 
(MAt 
(A> " .. 
(}.)~ I 

(A) A' 
(AlA 

(t) 1.4900 .. 1 

(D) I M"" 

(0) ZMHl 

(A) 4/"1H1 

", H , 
In/It; 

1'1~ • 13 A"/I~ 

,,~ 
,0 o M,/rl 

I't,/ " II All/iz 
V'" u4"2-

to 8MJk, 
''II<. ,,'II<: 

2.t .klitJPftOM /1AI1 ~"M 

21 

,'I 
~ 

.3 
s 

" 1/ 
3 

"-

31 

34 

."It£'!' 

All rn 12 12 HIli 
II} 

J~ t. Azllo AIO ,.,a 
At 

~., 

7 All' A, f'II 
AI 
H f1¢ 35 S ,..,It 
AP X~A3 " 

"'eooHI 

11"11'41 

ZMHI 

111Hl 

V29 

'1-1'+ 
74LS 10 

'!N.AM~------------------~ 

oscl~J~8~ __ ~~ __ ~-, 
30Pf 

CBS 

YS= 

;OPF 

~CH 

UJ., 

,,+1<. 
RAM 

u.B Ul1. 

'-"II( (.,+1<, 

I'!M1 Il/'ooM 

NEXT FINAL NEXT fiNAL 
IISSY. ASSY. I.a.SSY. I.a.SSY. 

APPliCATION ClY. 

UlS lJ 41 I) 47 

I,;'iK '4j(. (.41(. 

"-AM ~AM RAM 

RE~ISICNS 

DESCRIPTION APPROVED 

u VOS v-S,D: z.. 5),48,42, 

39,33, H, 38, +1, 4'7. Sf; 
,s 

rr:~OPR'fT tPV--l 
j INfORMAfJC~ I ----
i !f~t 11:.1 cl~tr~bijhOfi . 
~ ;)r ~il'r.lj.i"~P' t-o 

,'l_:'I~ I ~~f\'I Pftf~){l 

'r# ~~Ii""U}jl Of 

'::if'1pall) wlthnut 
\ ~"'{JIlH(1~"lJt I 
; 1\.11'''''' Ul! 1"-",.1.,1' I .... -.--- --' 

ClY I PART OR I NOMENCLATURE OR 1 MFR'"I CIRCUIT liTEM 
I REaD IDENTIF'IING NO. DESCRIPTION CODE REF. NO. 

I PARTS LIST 
UNLESS OTHERWISE SPECIFIED COHTR. 

CD HO. NON·LlNEAR SYSTEMS. INC. 
DIMENSIONS ARE IN INCHES 

1.1.-' n DEL MAR. CALIFORNIA 
TOLERANCES ON DRAWN ... :r 

DECIMALS'l ANGLES CHECK 1 
:% .010 :0· '¥J' 

APPR ~:r l~ SCHEMA,i C, RAM FRACTIONS 
±1/l2 RELEASE DATE ~-c.0?'1 K~I 

MATERIAL /30 ... 0 ; 1'/ 
-

/ ~ 'f /-\ 1::. 081E 

S~E I QjI~~~'1 81-2.97 

SCALE 1 WEIGHT I SHEET l.C 



I 
-....J 

, 
7., ""@ 

111~ r..f 
~~ 

'""' 

7YLSIO 

~2M"'~(~1 

I '---1-L- N/C 

7'1LS/O 

...---.:1 

'~ 

rr-ODD .. os. 
TO ~"'D 

WR'1M.lTI-12 

:r .. 20 

STI'pJ ZI-I, 

<f 7'1L 50'-
(A)",,,-~~ 
CAPD"TA-~ 

REVISIONS 
t-Zo_N_E1-L_T_R.1-EF_FE_c_T.+-____ ~DE::SCRI::..PT.:.:I;:;ON"_ __ -~ DATE APPROVED 

1 I I 'i 

H+-H++----!/~, 0 I ~r--n-" ~ .us".. 
H+-H+-~ t1 US-I zl':!r-
H-I-+-+-~ (1 I tl 

u NO:s.. US£D~(.:t't !:V.-?., C~ S~ 
S"! '0, ~~ f.5"," 

a. '7 

H++--~t1 74'L$ I ij: 
tt:t:~tl2 0 Zq .. I~':tt-iI+--------_4-- nl-n. IIDt owe 

7 1:1 r ~ '-/z. DAV a / H~D"'"""'CT""R""L It 5T CIt) 
~ 1:1 I" n-IO IIllVA rt< oa In 

I 0" d. . _N.T Iwa"AL.I&O 

TS-/P 

1--".'" I--U'P 
1--7S·7 
I-- :rs·1. 
I--U-S" 
f--J5""'f 
I-- 7S·1 
1-- 71 0 1 
..... U-I 

D7 
!)I. 
!)S 
D'I-
1>3 
Dl. 
III 
0</1 
~ 

J"S~ PARALLEL 

7'10'" 

" 

~,n"'. 
I Q1Y I PART OR I NOMENCLATURE OR I MFR. 
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6. 7 MA:INBOl\RD R1MJ\1AL 

1. 'l\Jrn off the machine and discormect the AC IXJWer ( 5. 1) • 

2. Rsnove the chassis hood ( 5.1) • 

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

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

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

6. Remove the ribl:xm cable(s). en the KAYPRO 2/83 and 4/83 this is J6. en 
the KAYPRO 10 they are J8 and J9. en the KAYPRO 2/84 and 4/84 this is 
J8. 

7. Remove the mainboard. 

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

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

3. Insert the screws through rear of chassis into mOlmting holes. Ib not 
tighten yet. 

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

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

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

7. Replace the ribbon cable(s). 
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7.8 CRI' ASSEMBLIES 

Figure 7.1 
Dotronix video board 

V. Hold 

A-
• 0 

HWldth 

I H. Hold 

I Focus ~ 

Figure 7.2 

-VWidth 

-
Shrink Vert. 

Elston video board 

o 

Bright -
Vert. Size 

Video Centering -
- -

V. Hold 

Focus -Width -V. Lin 

At the current time Kaypro.is using CRI' 
assemblies produced by Dotronix, Elston, 
Micrex and 'Ibshiba. '!he adjustment rnts are 
rnsitioned in different locations on the 
boards and can be located by using figures 7.1 
through 7.4. These rnts are factory aligned 
and normally need no adjustment. '!he purrnse 
of these adjustments is to obtain the correct 
size, centering, and brightness of the display . 

Use only non-metallic tools when making these 
adjustments. 

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

Check to see that the pattern is centered on 
the screen. Mjust the horizontal hold p::>t 
until the display is correctly centered. On 
the Elston video board, adjust the video 
centering pot. 

VERTICAL SIZE AND LINFARI.TY 
'!he following two procedures are to be 
performed alternately until correct display is 
obtained. 

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

Adjust vertical linearity rnt until all 
characters are the same vertical size, top to 
bottom. 

Adjust the oorizontal width rnt to obtain a 
display width of approximately 7 inches. 
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Figure 7.3 
'Ibshiba. video board 

--Focus 

H.Width 

Bright 

H. Hold I 
V. Hold I 

Vert. Size I 
V. Lin I 

Figure 7.4 
Micrex video board 

<D 
V!DEUCE"JTEFl 

I 

VERTICAL 
LlNE=ARITi-

<D 

EDRIZ<lSITAL lDID (KAYPRO 2/83 am 
4/83 with Ibtrarl.x ally) 

These procedures should be performed to adjust 
horizontal hold. 

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

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

Disconnect the test jumper. 

Adjust the horizontal deflection rings as 
needed. 

Adjust the focus pJt until the edges and center 
of the display image are in focus. 

'Ib prolong the life of the CRr, the maximurr{' 
brightness dbtainable should not be excessive. 
If the brightness is excessive, adjust the 
brightness pot. If the raster' lines are 
visible, the brightness pJt should be adjusted 
until they disappear. 
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Figure 7.5 
Yoke aligrment 

Locking Clamp 

Oenection Rings 

damp Screw 

Plastic Collar 

*** CAurION *** 
HIGH VOLTAGE IS PRFSEN1' AT THIS roINI' 

loosen the screw on the locking clamp (figure 
7.5). 

Grasp the white collar on the rear of the coil. 

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

Turn the collar slightly past the alignment 
point, as it will turn back slightly when 
released. 

Tighten the locking screw. 
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I~ 

I~ .. 

7.2 PERFK!l' VIIB> ALIQiMEBl' EXAMPLE 

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

f ...... __ 25mm 
.. 

Perfect Video Alignment 

-.. 
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7.3 VIIH> SIGNMS, CN I<AYPR> MADiI30ARD 

Below is a list of the video signals on connector Jl of the mainboard and the 
voltages on the video ooard. Repeated removal am installation of the video 
1:x>ard connector will loosen the connection and produce poor contact. 
Malfunctions due to a loose connector can be very difficult to trace. 

Video ccmes from the main 1:x>ard as separate signals, not as a ccmposite like a 
TV signal. 

A simple check for l2V on the video 1:x>ard is to turn the BRIGHrNFSS pot up, 
then turn the rear panel brightness control down. If l2V is present on the 
1:x>ard, you should be able to see the raster lines on the screen. 

Video signa1s en main board at Jl 

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

Voltages an Video Ibanl 

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

7--4 



7.4 CRl" ASS8tBLY RIKJ\TAL. (EXCEPl' KlBIE) 

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

2. Remove the chassis hood (5.1). 

3. REmJlTe the mainboard (6. 7) • 

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

5. Remove the video connector from the back of the video ICB. 

6. Remove the four screws that connect the CRr to the front of the 
machine chassis. 

7. Remove the eRr assembly from the chassis. 

8. Remove the four plastic standoffs from the eRr PCB. These can be used on 
the new eRr OCB. 

*** Note: Before starting with eRr 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 board. 

1. Lower the eRr assembly into the chassis. 

2. R>si tion the CRI' so that the top mounting roles are aligned with the two 
metal standoffs on the chassis. 

3. Insert screws through the top two mounting roles on the eRr and into the 
standoffs, but do not tighten. 

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

5. fbld the eRr ICB in place and tilt the machine up so that it is sitting 
on the cord wraps. 

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

7. Insert the four screws and tighten securely. 

8. Replace the video connector on the back of the video PCB. 
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8.9 PQiER SUPPLIES 

Kaypro is using three different brands of power supplies at the present time. 
These are Astec, Boschert, an::l Cal D.C. These three power supplies are 
interchangeable with any of the Kaypro computers, if the power supply being 
changed is a new one frcrn the factory. 

*** EXCEPrI<E *** 
If a power supply is removed frcrn a 2/83 or a 4/83, an::l it's goirg to be used 
in another canputer, it MUST be used in a 2/83 or 4/83. 'll1e power supplies 
used in 2/83 and 4/83 ccrnputers are n::>t interchargeable with other Kaypro 
canputers. 

******** 

There are no authorized dealer repairs that can be made on any of the power 
supplies. The rnLY authorized dealer service to power supplies is 220\1 
configuration. Each brand of power supply can be configured for 220\1 
operation. 
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'!Wo fuses are associated with each of the p:>wer supplies. Che fuse (2 amp) is 
mounted on the rear of the chassis and accessible from outside the computer. 
'!he other fuse (2.5 amp) is mounted directly on the p:>wer supply board. 

Disconnect AC p:>wer from the computer whenever replacing fuses. Be especially 
careful when replacing the fuse on the p:>wer supply board. Use of a fuse 
replacement t.cx>l is recommended due to the difficulty of reaching this 
canp:>nent. 

Astec RliNer SUpply 

Identified by a beige board with a white label on the right of the cornp:>nent 
side. The label will have the name ASTEC, followed by a mo1el number, and the 
output voltages. 

Locate the white shorting block labelled TB2. If the board is configured for 
lIeN, a pin will be visible on the right of the shorting block. 

Remove the shorting block and shift it to the right so that it covers the pin. 
A different pin should now be exp:>sed on the left of the shorting block. The 
p:>wer supply is now configured for 22eN use. 
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Identified by the word "Boschert" on the component side of the board at lower 
right am above the fuse am capacitor C2. 

Locate a six-inch wire that is soldered to point JPl. If the board is 
configuroo. for 110\1, the other end of the wire is attachoo. to point El 
(labelled 110\1). 

Unplug the wire from point El and plug it into point E2 (labelloo. 220\1). 
Point E2 is to the left of point El. The power supply is oow configured for 
220\1 use. 

Connector Wire 
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22flN CDlFIGURATIW 

cal D.C. R:Jwer Sl:g>ly 

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

Locate a jtmlper block labelled 115VAC and 230VAC. With the jtmlper in the 
l15VAC position the board is configured for 110'1. 

Remove the jumper from the socket labelled 115VAC and position it in the 
socket labelled 230VAC. The power supply is now configured for 220'1 use. 
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8.3 I?QiER SUPPLY RJMJVAL 

1. TUrn off the machine and disconnect the 'PC ~r (5.1). 

2. Rarove the chassis hood (5.1). 

3. Rem:Ne the mainboard ( 6. 7) • 

4. RemOV'e the four screws that connect the p::>wer supply and the back of the 
chassis. These are easier to remOV'e fran outside the back of the chassis 
than from inside the machine. 

5. Rarove the J;X>Wer plug fran the J;X>Wer supply. 

6. Ranove the tie wraps fran the plastic standoffs. 

7. Rsmov'e the p:7Wer supply. 

1. POsition the p::>wer supply inside the chassis so that the four plastic 
starrloffs are aligned with the four mounting holes in the chassis. Be 
certain that the p::>wer connector is on the side nearest the drives. 

2. Place the tie wraps on the plastic standoffs. 

3. Insert four screws through the rear of the chassis and into the plastic 
standoffs of the p::>wer supply. 

4. Tighten the screws securely. 

5. Replace the J;X>Wer connector. 

6. Replace the mainboard ( 6. 7) • 

7. Replace the chassis hood ( 5.1) • 
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9." D:rsKI!:rm IJnVES 

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

Because of the number of manufacturers from Which Kaypro gets its diskette 
drives, no attempt is made in this manual to srow alignment procedures for 
diskette drives. 'Ib perform drive alignments you will need a drive manual for 
the particular model, a Dysan Alignment Diskette (Dysan's part number: 224/2A), 
the knowledge and an oscilloscope. Drive manuals are available through the 
Hardware Technical Support Deparbnent for a naninal fee. 

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

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

DISK DllVE CLEANING 

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

Use care in selecting a cleanin; 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. 

***NOTE*** The manufacturer (Drivetec) of the high-density drives in the 
ROBIE, and 4X recommends only four brands of head-cleanin; kits for their 
drives. '!he letter from Drivetec states: 

"THE FOllOWING CLE1\NING DISKS HAVE BEEN EVAIlJATED 
AND ARE RECCMMElIDED FOR USAGE ON THE DRIVETEC DISK 
DRIVE WHEN HEAD CLE1\NING IS DEEMED NECESSARY: 

1) searcH #7440 
2) HEAD CCMIUrER PRODUCI'S 5 1/4 CLEANING DISK 
3) PERFECI' DA'm 5 1/4 CLE1\NING DISK 
4) FIDPPIClENE 5 1/4 CLEANING DISK" 

Refer to the symptom-fix guide for troubleshooting hints relative to the floppy 
drives, the Winchester hard disk, and the Drivetec (high-density) drives. 
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9.2 WHICH BRAND CF D.UVE IS l'1'? 

The following figures represent the face plates of the different brands of 
half-height floppy drives that are used in Kaypro canputers. The drive door 
closure and the LED position can be used to reference the drive. 

Fig. 9.1, TANOON Half-Height 

o 

Fig. 9.2, EPSCN 

II II a:::c 

~ ~ 

Fig. 9.3, SHUGART 

o 
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Fig. 9.4, TOKYO EI...EX:TRIC 

c J@ • 
[ T 11 

Fig. 9. 5, 'lXSHIBA 

OJ 
,e t) 

@ 

Fig. 9.6, HI-TEn1 

[0 r 

I I 

1 
@ 
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Fig. 9. 7, DRI\1E'l'EC 

I i 

o 

Fig. 9.8, 'mNOON Full-Height 

I I 

@) 



9.3 JUoIPEI:UR.2 DIAGRAMS 

Figure 9.8 
Tandon diskette drive 

RPll 

Figure 9.9 
EPson diskette drive 

RAl 

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

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

KAYFRO 10: The two pins in the "0~1 p::>si tion 
should be jumpere1 am a 470-0hrn terminating 
resistor inserted in RIn. 

A DRIVE: Jumper the two pins in 
the "0" position. No terminating 
resistor is nee1ed. 

B DRIVE: Jumper the two pins in the "l" 
p::>sition. Insert a 470-0hrn terminating 
resistor into RAI. 
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Figure 9.10 
Shugart diskette drive 

Junper option 

Figure 9.11 
'lbkyo Electric 
diskette drive 

RAll 

SIDWn' 
Next to the cormector for the data cable is a 
blue plUJ with eleven pins. These pins are 1, 
2, 3, 4, MX. 

KAYPRO 10: Jumper the two pins in the "111 
position. In the "M}{". position, there are 
three pins. Jumper the one in the center and 
the one on the left of it. Insert a 470-0hm 
terminating resistor into RPl. 

A DRIVE: Jumper the t'WO pins in the Ill" 
position. In the "M}{" position, jumper the pin 
in the center and the pin on the left of it. 
No terminating resistor is necessary. 

B DRIVE: Jumper the t'WO pins in the "2" 
position. In the "M}{" position, jumper the pin 
in the center and the pin on the left of it. 
Insert a 470-ohm terminating resistor into RPl. 

'laao ErEl'RIC 
Next to the cormector for the data cable is a 
blue plug with ten pins. 'lhese pins are 000, 
DSl, DS2, DS3, MX. 

KAYPRO 10: Jumper the two pins in the "DS0" 
position. Insert a 470-0hm terminating 
resistor into RAIl. 

A DRIVE: 
position. 
necessary. 

Jumper the t'WO pins in the "DS0" 
No terminating resistor is 

B DRIVE: Jumper the t'WO pins in the "DSl" 
position. Insert a 470-0hm terminating 
resistor into RAll. 



Figure 9.12 
Tbshiba diskette drive 

Junper option 

Resistor 
'1'OOHIBA 
Next to the cormector for 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-ohm terminating resistor with the 
letters "DW' to the left of it. locate this 
resistor. en the other side of the resistor is 
another black plug. '!his plug has the letters 
"RM" to the left of it and the letters "PJ5" to 
the right of it. It has sixteen pins. fur the 
terminating resistor to function, all pins must 
be jumperej EXCEPl' the t'WO next to the letters 
"RM". When the resistor is not neejej, none of 
the pins should be jumperej. 

KAYPID 10: Jumper the t'WO pins in the "I" 
];X)si tion, the t'WO pins in the "LD" ];X)si tion, 
and the t'WO pins in the "HM" J;X>sition. The 
terminating resistor is neejej. 

A DRIVE: Jumper the t'WO pins in the "I" 
];X)si tion, the two pins in the "LD" ];X)si tion, 
and the t'WO pins in the "HM" J;X>sition. The 
terminating resistor is not neejej. 

B DRIVE: Jumper the t'WO pins in the "2" 
position, the t'WO pins in the "LD" ];X)si tion, 
and the t'WO pins in the "HM" ];X)si tion. The 
terminating resistor is neejej. 

N::>te: Sane Tbshiba drives are manufacturej using a circuit board that's 
different in appearance from the one in the above illustration. Although the 
board appears different, the circuitry is the same and the drive should be 
jumperej using the above instructions. 
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Figure 9.13 
Hi-Tech diskette drive 

Junper option 

RPl 

Figure 9.14 
Tandon full-height 
diskette drive 

Option shunt IE 

HI..IJK:B 
Next to the connector for the data cable is a 
black plug with eight pins. These pins are 
080, 081, 082, DS3. 

KAYPRO 10: Jumper the two pins in the IDS0" 
posi tion. Insert a 470-ohm SIP terminating 
resistor into RPl. 

A DRIVE: 
position. 
necessary. 

Jumper the two pins in the IDS0" 
No terminating resistor is 

B DRIVE: Jumper the two pins in the IDSl" 
position. Insert a 470-ohm terminating 
resistor into RPl. 

'l'ANlX.tl 
Used only in KAYPRO II AND KAYPRO 4. 

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

B DRIVE: Pins 1-14 and 3-12 should be jumpered 
in option shunt block IE. Insert a 470-ohm 
terminating resistor into socket 2F. 
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The high-density diskette drives are currently being offered in the KAYPRO 
ROBIE, 4X and 12X. These are 5-1/4 inch, double-sided drives with 192 
tracks per inch. Each drive has 160 cylinders with a total of 320 tracks 
and a formatted storage capacity of 2.6 megabytes. 

mGl-DNSl'l'Y DISKE'I'IES 

'!he diskettes used with the high-density drives MUST be pre-formatted 17 
sector, 192 TPI diskettes. 

Next to the cormector for the data cable is a drive select switch-- DSl 
through DS4. 

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

B DRIVE: LS2 should be in the "on" position. All other switches should be in 
the "off" position. 

12X: LSI should be in the "on" position. All other switches should be in the 
"off" p::>sition. 

Drive select switch 
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9.5 DISKE'rIE IJ.UVE RI!MJVAL 

1. 'l\lrn off the machine and disconnect the PC. power ( 5.1) • 

2. Remove the chassis hood (5.1). 

3. Remove the ribbon cable, pJwer plug, and ground wire from the rear of the 
drive. 

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

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

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

DISKETl'E DUVE INSTAUATICIi 

1. Cbnfigure the new drive. (A Drive or B Dl::'ive) Refer to p:iges 9--4 to 9--8 
explaining drive configuration. 

2. Slide the drive into the drive shield. 

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

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

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

6. Replace the ribbon cable, pJwer plug, and ground wire on the rear of the 
new drive. 
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19.0 HARD DISK Il.UVES (IQ\YPK) 19 am 12X) 

Kaypro Cbrporation uses hard disk drives from a number on different 
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) on hard drives. Anl, since recovering information from a hard 
disk which has "crashed" requires a clean rcx:>m, no directions for performing 
such an operation are included in this manual. Be aware that true head 
crashes are very rare occurrences. Most apparent hard disk problems are 
actually problems within other components am can be corrected without 
replacing the hard drive itself. Refer to the symptom-fix guide for help in 
troub1eshcx:>ting apparent hard drive problems. 

We cannot stress strongly enough that dealers instruct their customers to 
AHvAYS back up their data while working on a hard disk. In many cases NomING 
can be done about the loss of data in a hard-drive failure. 
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The hard disk drives used in the KAYPRO 10 and the l2X are industry standard, 
5-1/4 inch half-height drives offering Winchester technology. This tecrmology 
inclooes sealed media and drive heads, with an air filtration system that 
prevents contamination. Since the drives are sealed, there are no dealer 
serviceable components on the drive. 'Ihe only authorized dealer service to 
the hard disk drives is drive configuration. 
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Figure 10.1 
Microscience 
9 Ebsi tion 5Wi tch 

Figure 10.2 
Microscience 
10 Ebsition SWitch 

Figure 10.3 
Shugart Hard Drive 

[t'~~ I J:I:~I:I: II~J 

There are two types of drive selection 
switch banks available on Microscience drives. 
One type has nine (9) switches and one type 
has ten (10) switches. These switches are 
located on the drive PCB next to the power plug. 

9 POSITION SWITCH: Pins 1, 2, and 4 should 
be in the .. up" IX>si tion • 

10 POSITION SWITCH: Pins 1, 3, 4, and 10 
should be in the up IX>si tion. 

Refer to Figures 10.1 and 10.2 for Microscience 
drive configuration. 

The Shugart hard drives should be jumpered 
according to figure 10.3. Next to the IX>wer 
connector on the rear of the drive, there are 
13 sets of shorting plugs. With the rear of 
the drive facing you and the IX>wer connector on 
the right side, locate these shorting plugs. 
Starting on the right side (the side nearest 
the IX>wer connector), jumper the first eight 
sets of plugs, do not jumper the ninth and 
tenth sets, jumper the eleventh set, do not 
jumper the twelfth and thirteenth sets of 
plugs. 

Il@)@)@) @)JI ~ 

\ Shorting Plug, 
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Figure 10.4 
Seagate Hard Drive 

Option shunt block 

Figure 10.5 
Seagate Hard Ik'ive 

JUMPER OPTION 

'!here are two types of option jumpers. available 
on the Seagate drives. Q1e is an option shunt 
block and the other is a row of jumper pins 
that are jumpered in pairs. Illustrations of 
both types are shown below for reference. 

Next to the connector for the data cable, is 
a 16 pin option shunt block. Pins 7 and 10 
should be jumperErl. 

Next to the connector for the data cable is 
a double row of sixteen pins. With the front 
of the drive facing toward you and the P.c. 
board side facing up, jumper the two pins in 
the second p:>sition from the left. '!hese 
are pins 7 and 10. 
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For all hard drives and all diskette drives used in KAYPRO 10 and 
l2X canputers. 

Note: If the KAYPRO 10 has an EPson or 'lbkyo Electric diskette drive, it 
will be necessary to tilt the drive unit at an aD3le while removin;J or 
installing the drive. Refer to section 9.2 to determine the brand of 
drive. 

N:>te: As you remove the cables on the KAYPRO 10 or l2X, it's a gocx'i 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. 'fum off the machine and disconnect the H:. power ( 5. 1) • 

2. Raoove the chassis hood (5.1). 

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

4. Tilt the machine up so that the front of the machine is sittin;J on the 
work surface and tarallel to the floor. 

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

6. Raoove the ribbon cables fran the mainboard. 

7. Slide entire drive shield unit slightly to the rear, to make room for 
the face of the floppy to clear the openin;J. 

8. lift entire drive Shield unit slightly and slide out the side of the 
chassis. 

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

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

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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BARD :mIVE OR FIDFPY IRm\UATI<I\l FOR KAYPR> 19 at 12X 

1. Cbnfigure the new drive. Refer to page 10-3 for the hard drive, pages 
9-5 to 9-7 for the floppy drive. 

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

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

4. Tighten these securely. 

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

6. Tighten these securely. 

7. Replace the ribbon cable(s), power plug and ground wire. 

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

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

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

11. Replace the two diagonal braces. 

12. Replace the ribbon cable(s) on the mainboard. 

13. Replace the chassis hood. 

10-5 



11.1 IESCRIP1'Iaf 

The hard disk controller board used :in the KAYPRO 10 is a Western Digital 
lx>ard, and is not dealer-serviceable. 
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11.2 RFl'CNAL/DBTAllATI<E lN9'l'ROCTI<BS 

HARD IIUVE c:nn'ROUER OOARD RJH)VAL 

1. Turn off the machine arXi disconnect AC power (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 arXi the three ribbon cables fran the hard disk 
controller board. label these to insure correct replacement. 

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

6. Ranove the board. 

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

2. Insert the three screws arXi tighten securely. 

3. Replace the ];OWer plug and the three ribbon cables. 

4. Replace the two diagonal braces. 

5. Replace the chassis hood (5.1). 
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12.8 IN1'ERFACE BCJ\RD, IQ\.YPR) 18 AND 12X 

12.1 JESCRIPl'ICE 

'!he interface board that is used on the KAYPRO 10 and l2X is the interface 
between the mainboard arrl the hard drive controller board. '!his board is not 
dealer serviceable. 
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12.2 INl"ERFACE BOARD R1HNAL 

1. Turn off the machine and disconnect the AC p:JWeI' (5.1). 

2. Remove the chassis hood (5.1). 

3. RemJve the mainboard ( 6. 7) • 

4. Remove the t\\lO ribbon cables fran the interface board. 

5. Remove the four screws that attach the interface board and the drive 
shield. 

6. Remove the interface board. 

1. R:>sition the interface board so that the mounting holes on 
the board are aligned with the holes on the drive shield. 

2. Insert four screws and tighten securely. 

3. Replace the t\\lO ribbon cables. 

4. Replace the mainboard (6. 7) • 

5. Replace the chassis hood (5.1). 
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13.0 KEY8(lMIE 

The 76-key alfilanumeric, detachable keyboard is connected to the computer by a 
four-wire cable and is p:::>wered by +5 VOC through the cable. The CAPS u::a< 
indicator light allows a quick check on whether the keyboard is receiving 
IXJWer. 

The impedance of the connecting cable can be a critical factor in proper 
operation of the computer. Replacement of the standard cable with a phone 
cord can create malfunctions in signal transmission to the computer. '!his is 
because the wire in phone cords is too small: therefore, the impedance over 
the total length of the cord can be too high for reliable operation. 

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

Keyboard Cable PirDuts 

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

- Serial rata out (to keyboard), TI'L level. 
- Grourrl 
- Serial data in (from keyboard), 'ITL level. 
- +5 VOC 
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14.1 aJASSIS OOVER. RIKNAL 

1. Turn off the machine and disconnect the AC power ( 5. 1) • 

2. Remove the four screws securinJ the top chassis cover (two 
on each side of the machine). 

3. Remove the eight screws securinJ the 1:x>ttom chassis COoler 
(four on each side of the machine) • 

4. Remove the two sections of the chassis cover from the 
machine. 

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

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

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

4. Insert the four screws into the mounting holes and tighten 
securely. 
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14.2 DISKE'l"l1!: DRIVE RlMJVAL 

1. Rarove the top chassis cover ( 5. 1) • 

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

3. Remove the ribbon cable and theJ:X)Wer plugs fran the drives. 

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

5. 'Ib remove either drive from the drive support unit, turn the 
unit over and remove the four screws that attach the 
specific drive to the support unit. 

1. Align the drive mounting holes with the mounting holes in 
the drive support unit. 

2. Insert four 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 ribbon cable and the pJWer plugs on the drives. 
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'!he symptom-fix guide's infonnation is based on our experience rep:urmg 
Kaypro canputers. The guide is a summary of the records that Kaypro Repair 
maintains on each canputer received. 

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

Fixes for each problem noted are presented in descending order of 
occurrence. 

**************************** 
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15.2 IQ\.YPlV 2 AND 4 SYMP.l'CM---FIX wrm 

cnIDITION 

No IXJWer, no 
lights, no video 

Fuse blows when 
r:ower is turned 
on 

High-pitched 
squeal or IIchirp" 

rossmrn CAUSE 

~r cord mt 
plugged in 

Fuse is blown 

M3inboard mt getting 
power 

Defective mai.nl::x:>ard 

Defective fuse holder 

Power switch shorted 
internally 

Power supply jumpered 
for wrong supply 

Clleck all cord cormections 

Replace fuse 

Check harness cormections ~ check 
for proper voltages; replace 
either harness or p:>Wer supply 

Replace mai.nl::x:>ard 

Replace fuse holder 

Replace p:>Wer switch 

Cbrrect jumpering on power supply 

Defective power supply Replace power supply 

Defective harness Replace harness 

Defective pcMer supply Discormect all rrodules fran p:>Wer 
supply~ replace power supply if 
fuse still blows 

Che rrodule has a 
short 

Defective harness 

Che mo1ule is 
shorted 

15--2 

Discormect all rrodules, replace 
fuse, and re-cormect rrodules, one 
at a time, until fuse blows. 
Replace that rrodule 

Replace harness 

Unplug mo1ules, one at a time, 
from the harness. Replace the 
rrodule Whose unplugging causes the 
mise to stop 



KAY'PR) 2 AND 4 ~ GUIlE (CDH"D) 

CONDITION POSSIBLE CAUSE RECCMMENDED ACTION 

Power LED flickers Shorted rocxiule Disconnect rocxiules frem p:>wer, one 
at a time, until lED stays on ~ 
replace rocxiule Whose unplugging 
cause1 LED to stay on. 

No video display, 
or poor quality 
display 

Video is on, but 
screen is filled 
wi. th "garbage" 
characters 

I:efective p::>Wer supply Replace p::>Wer supply 

I:efective harness Replace harness 

Brightness not 
adjuste1 

CRT rot connected 

Turn up brightness knob on rear of 
chassis~ adjust brightness fOt on 
CRr board, if necessary 

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

I:efective CRI' Replace CRT assembly 

I:efective mainboard Replace mainboard 

I:efective p::>Wer supply Replace p::>Wer supply 

I:efective harness Replace harness 

I:efective mainboard 

Reset harness shorted 
to chassis 

Replace mainboard 

Clleck lugs of reset button for 
grounding to inside of chassis 

I:efective reset harness Replace reset harness 
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KAYPRO 2 AND 4 ~.GJIJE (cmr'D) 

CONDITION 

"Raster" (hori
zontal lines) on 
video 

Strange video 
:image 

POSSIBLE CAUSE REXD+1ENDED ACI'ION 

Brightness rx>t adjusted Turn up brightness knd:> on back of 
properly chassis 1 adjust brightness pot on 

CRI' board if necessary 

Loose connection fran 
mainboard or power 
supply 

S:lort in brightness
adjusting knd:> 

Defective mainboard 

Check black plug fran power SUpply 
to CRI' board, 4-pin junper fran 
main board to CRl' board1 check that 
plug on rear of CRr tube is square 

Cleck for shorts between wires in 
rear of brightness-adjusting knd:> 

Replace mainboard 

Missing characters Defective mainboard 
on video display 

Replace mainboard 

Will oot boot 

Defective CRl' Replace CRl' assembly 

Defective diskette Change diskettes 

Diskette has 00 system Cllange diskettes 1 use a diskette 
image with a known good system :image 

Wrong CP/M for IOOdel 
of machine 

Defective drive B 

Defective mainboard 

Defective drive A 

Defective data cable 

15--4 

Cleek that you I re not trying to 
boot a KP 2 with a KP 4 CP/M 
(KP 4 WIIL boot a KP 2 CP/M) 

lhplug data cable fran drive B, 
and reset machine1 if it boots, 
replace drive B 

Replace mainboard 

Replace drive A 

Replace data cable 



I<AYPR) 2 AND 4 SYMPr<M-FIX WIlE (carr 10) 

CONDITION 

Both drive LEDs 
are on, VJOn It 
boot 

EQSSIBLE CAUSE 

Problem on p::Mer-up 

Diskette has no CP/M 

Defective mainboard 

Select junpers on 
drives incorrect 

Reset machine 

Try known good sysgenned diskette 

Replace mainboard 

Check select jt..tnpers 

Drive A lED only 
on during reset 

Drive select jumperin;J Check jumpering on drive A 
incorrect 

No lED on drive A Data cable poorly 
at any time connected 

Canputer boots 
CP/M, but no A> 
prompt appears 

Rattling sound 
fran drive when 
accessing 

Defective data cable 

Defective drive A 

Defective mainboard 

Defective diskette 

Defective mainboard 

Defective drive 

Defective mainboard 

15-5 

Check all connections on data 
cable 

Replace data cable 

Replace drive A 

Replace mainboard 

Try known good, sysgenned diskette 

Replace mainboard 

Replace the diskette drive 

Replace mainboard 



KAYPBO 2 AND 4 SYM:PrCM-FlX <nIlE (cx:N1'INUED) 

CONDITION 

Drive will not 
step through all 
tracks on diskette 

POSSIBLE CAUSE REr!CM1ENDED ACI'ION 

Drive connectors loose Check all connectors on rear of 
drive, esp. P12 (Tandon drives) 

Iefective mainboard Replace mainboard 

Iefective drive Replace diskette drive 

Iefective data cable Replace data cable 

Errors on either Iefective diskette Change the diskette (if PDOblem is 
on drive B, insert another blank 
diskette; if on drive A, try to 
copy fran a new master) 

drive durirg COPY 

No output to 
parallel printer 

No output to 
serial printer 

Iefective disk drive 

Iefecti ve mainboard 

No pJWer to printer 

Poor cable connection 

Printer is assignerl 
as serial by S~T 

Iefective mainboard 

No power to printer 

Poor cable connection 

Printer is assigned 
as p:lrallel by STAT 
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Replace diskette drive 

Replace mainboard 

Oleck that printer is pluggerl in, 
am selecterl 

Cleck all cable connections fran 
canputer to printer 

Use ~T to assign printer device 
as parallel, type: 
STAT LST: =LPI': 

Replace mainboard 

Check that printer is pluggerl in 
and selecterl 

Check all cable connections fran 
canputer to printer; also check 
serial port connector pins for 
contamination 
Use STAT to assign printer device 
to serial; type: 
STAT LST: =TI'Y: 



I<AYPRO 2 AND 4 SYMPl'CM-FIX WI1E (a:m'INUED) 

CONDrrION 

N:J output to 
serial. printer 
(cont'd) 

PCSSIBLE CAUSE 

Baud rate of printer 
does not match bam 
rate of canputer 

RECCM1ENDED ACI'IOO 

. Use CONInG to set bam rate for 
serial fOrt 

Defective IXJWer supply Cl1.eck voltages (esp.-12 V) at 
p::>Wer supply output: replace p::>Wer 
supply 

Defective harness 

Defective mainboard 

Check voltages (esp.-l2V) at main 
1:xJard IXJWer cormector: replace 
harness 

Replace mainboard 

N:J characters on Defective keyboard Replace coil cord 
video vAlen keys coil cord 
struck on keyboard 

Defective keyboard Replace keyboard 

Keyboard cormector on Check for shorted contacts on 
rrainboard defective keyboard plug: esp. soldering to 

main board 

Defective mainboard Replace mainboard 

Wrong characters Defective keyboard Replace keyboard 
or too many char-
acters appear men Defective rnainboard 
a key is struck 
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Replace mainboard (if ""@"@"@" 
appears, replace 8116 Ie on main
board) 



15.3 I(AYJ:lK) UJ S'M1TCII-FlX CDllE 

IMIQRI'ANI' NJl'E 
******************** 

Il:> oot proceed with troubleshooting a Kaypro 10 until you verify that the 
computer has EPROM number Sl-302-n (installed at the factory), or has been 
upgraded in the field with kit number Sl-303. 

This note only applies to Kaypro 10 computers with the Sl-l80-n mainboard: 
,N:JI' to the Kaypro 10 computers with the Sl-5S2-n mainboard. 

CONDITION 

No power, no 
lights, no video 

Fuse blows when 
power turned on 

rosSIBLE CAUSE REXXMMENDED ACI'ION 

Ebwer cord not plugged Clleck all cord connections 
in 

Fuse is b1o.vn 

M3.inboard not getting 
power 

Defective mainboard 

Defective fuse holder 

Power switch shorted 
internally 

EQwer supply jumpered 
for wrong supply 
voltage 

Replace fuse 

Clleck harness connections, then 
check for proper voltages from 
pcMer supply: replace either 
harness or power supply 

Replace main'board 

Replace fuse holder 

Replace power switch 

Correct jumpering on power supply 

Defective power supply Clleck for proper voltage output 

Defective harness 

at pcMer supply harness connector: 
replace power supply 

Replace harness 

Defective pcMer supply Replace power supply 

(he m::dule has a short Disconnect all m::dules, replace 
fuse, and re-connect one by one 
until fuse blows again: replace it 

Defective harness Replace harness 
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CONDITION l?a3SIBLE CAUSE 

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

P<?wer rED flickers Shorted m::xiule 

Unplug IOOdules, one at a time, 
frcm the harness. Replact! the 
mcrlule whose unplugging causes the 
ooise to stop. 

Discormect m::rlules fran ~r one 
at a time until lED stays on: 
replace mcrlule Whose unplugging 
causes LED to stay on 

Defective power supply Replace power supply 

No video display, 
or !X)Or quality 
display 

Extra pixels on 
video 

Inverse video 
only 

Defective harness 

Brightness oot 
adjusted 

CRI' oot cormected 

Defective CRI' 

Defective main1:x:>ard 

Replace harness 

Turn up brightness knob on rear of 
chassis: turn up brightness pot on 
CRI' board, if necessary 

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

Replace CRI' assembly 

Replace main1:x:>ard 

Defective power supply Replace power supply 

Defective harness 

Defective main1:x:>ard 

Defective CRI' 

Defective mainboard 

Defective CRT 
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Replace harness 

Replace mainboard 

Replace CRI' assembly 

Replace mainboard 

Replace CRI' assembly 



CONDITION 

No graphics on 
video 

No video; drives 
rurming 

Hard drive boots, 
but no cursor on 
video 

Diskette drive 
boots, but no 
cursor on video 

Diskette drive 
won't boot; or 
BIX>S error on 
diskette drive 

KAYmO .18 mHPl'CM-FIX QJDE (<DJr'D) 

J?a)SIBLE CAUSES 

Damaged system image 

Defective mainboard 

Defective CRl' 

REXXM1ENDED ACI'ION 

Run PUTSYS and PUIOVL 

Replace mainboard 

Replace CRT assembly 

PcX>r cable cormection Check all cable cormections, (esp. 
to/fran video harness plug) 

Defective mainboard 

Defective CRI' 

Elston CRl': fuse 
blown 

Replace mainboard 

Replace CRl' assembly 

Check continuity of pice-fuse on 
Elston video board (just above 
power connector) If open, replace 

Defective system image Run PUTSYS and PUTOVL fran the 
diskette drive, push RESET 

Defective mainboard Replace mainboard 

Defective system image Run GENFLPY on the diskette; push 
on diskette RESET 

Defective mainboard Replace mainboard 

Defective drive Replace diskette drive 

Diskette not centered Remove diskette, center diskette 
in its jacket; try again 

No system image on Run GENFLPY on the diskette; 
diskette puSh RESET 

Defective diskette 
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Try a known good diskette with a 
koown good system image 



CONDITION 

Diskette drive 
won't boot; or 
BIX>S errors 

Diskette drive 
won't fonnat a 
disk 

RAYPRO JlJ SYMP1'<M-FIX GJIIE (CXNrID) 

POSSIBLE CAUSE REX:!CM1ENDED ACl'ION 

Fbor cable connection Check all cable connections; esp. 
those to/ fran drives and the 
controller board 

NJ system image 

Incorrect cable 
orientation 

Defective mainboard 

Defective drive 

Diskette off center 

Defective diskette 
drive 

Defective mainboard 

Run GENFLPY 

Verify that all cables are 
oriented ~perly 

Replace mainboard 

Replace diskette drive 

Ensure that diskette is centered 
within its jacket 

Replace diskette drive 

Replace mainboard 

Diskette drive has Defective drive heads Replace diskette drive 
BJX)8 errors or 
won't v.ork if wann Defective mainboard Replace mainboard 

Diskette drive Defective diskette Replace diskette drive 
makes a rattling drive 
noise, and won't 
boot Defective mainboard Replace mainboard 

High-pitched \\hine Defective diskette Replace diskette drive 
When diskette drive (" singin;J 
drive runs heads") 
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IQ\YllR) 18 SYMP1'CM-FIX QJIJE (cmrID) 

CClIDrrION . POSSIBLE CAUSE 

Hard drive will Machine rx>t upgraded 
not boot; or boots 
with "System Status 
02" ("Read Fault") 
message Rx>r cable connection 

Incorrect cable 
orientation 

System image degraded 

Defective controller 
board 

Degraded fonnat on 
hard disk 

Defective mainboard 

Defective hard drive 

RElXM1ENDED ACl'ION 

Verify installation of epran 
nunber 8l-302-x (at the factory), 
or kit 81-303; install· if needed 

Cleck all cable connections 

Verify that all cables are 
oriented properly 

Boot on a disk in the diskette 
drive; then log cnto hard drive. 
RIm FINDBAD (or CHID< on cylinders 
o and 1) if no errors are found, 
run PUI'SYS and PUIDVL 

Replace controller board 

Boot on a disk in the diskette 
drive; run FO~T on entire hard 
drive; then run ruTSYS and roI'OVL 

Replace mainboard 

Replace hard drive 

Defective power supply Replace p:JWer supply 

Except. in the case of an Obv'ious head crash or brake assembly failure, ALWAYS 
suspect other modules first When a defect appears to be within the hard drive. 

No output to 
parallel printer 

No power to printer 

Rx>r cable connection 

Printer is assigned 
as serial by STAT 

Defective mainboard 
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Oleck that printer is plugged in, 
and selected 

Cleck all cable connections fran 
canputer to printer 

Use STAT to assign printer device 
as parallel; type: 
gmT IBT:=LPI': 

Replace mainl:x:>ard 



CONDITION 

N:> output to 
serial printer 

IQ\.YPRO 18 S'iHPl'CH-FIX WIlE (CDiT'D) 

POSSIBLE CAUSE 

N:> power to printer 

Poor cable connection 

Printer is assignErl 
as parallel by S~T 

Baud rate of printer 
does oot match baud 
rate of canputer 

REO:M1ENDED ACI'ION 

Check that printer is pluggErl in 
and selected 

Check all cable connections fran 
canputer to printer ~ also check 
serial port connector pins for 
contamination 

Use STAT to assign printer device 
to serial ~ type: 
STAT IST:=:rrY: 

Use <XNFIG to set baud rate for 
serial port 

Defective power supply Check voltages (esp.-12 v) at 
supply output~ replace supply 

Defective harness 

Defective mainboard 

15-13 

Check voltages (esp.-l2V) at main 
board pc::Mer connector ~ replace 
harness 

Replace mainboard 



CONDITION 

No video display 

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

"Raster" (hori
zontal lines) on 
video 

rosSIBLE CAUSE 

Defective CRT Replace CRT assembly 

Defective mainboard Replace mainboard 

Defective power supply Replace power supply 

Defective harness 

Defective mainboard 

Reset harness shorted 
to chassis 

Replace harness 

Replace mainboard 

Cleck lugs of reset button for 
grounding to inside of chassis 

Defective reset harness Replace reset harness 

Brightness not adjusted Turn up brightness knob on back of 
properly chassis ~ adjust brightness p::>t on 

CRT board if necessary 

loose connection fran 
mainboard or power 
supply 

Check black plug fran power supply 
to CRT board, 4-pin jl1l1peI' from 
mainboard to CRT board~ check that 
plug on rear of CRT tube is square 

Strange video Defective mainboard Replace mainboard 
image 

Missing characters Defective mainboard 
on video display 

will not boot Defective diskette 

Replace mainboard 

Change diskettes 

Diskette has no system Cllange diskettes ~ use a diskette 
image with a known good system image 

Wrong diskette nor 
model of machine 

Defective drive B 

15--14 

ROBIE will only boot on 17 sector, 
192 TPI diskettes 

Unplug data cable from drive B, 
am reset machine~ if it boots, 
replace B drive 



CONDITION 

No video display 

Vida::> is on, but 
screen is filled 
with "garbage" 
characters 

"Raster" (h:>ri
zontal lines) on 
vida::> 

PCSSIBLE CAUSE 

Defective CRT Replace CRT assembly 

Defective mainboard Replace mainboard 

Defective power supply Replace power supply 

Defective harness 

Defective mainboard 

Reset harness shorted 
to chassis 

Replace harness 

Replace mainboard 

Clleck lugs of reset button for 
groundir.g to inside of chassis 

Defective reset harness Replace reset harness 

Brightness IX>t adjusted 'I\lrn up brightness knob on back of 
properly chassis: adjust brightness pot on 

CRI' board if necessary 

Loose connection fran 
mainboard or power 
supply 

O1eck black plug fran power supply 
to CRT board, 4-pin jumper fran 
mainboard to CRT board: check that 
plug on rear of CRT tube is square 

Strange vida::> Defective mainboard Replace mainboard 
image 

Missing characters Defective mainboard 
on vida::> display 

Will IX>t boot Defective diskette 

Replace mainboard 

Change diskettes 

Diskette has IX> system Olange diskettes: use a diskette 
image with a known gocrl system image 

Wrong diskette for 
model of machine 

Defective drive B 

15-15 

ROBm will only boot on 17 sector, 
192 TPI diskettes 

Unplug data cable from drive B, 
and reset machine: if it boots, 
replace B drive 



CONDITION 

Will not boot 

Both drive IEDs 
are on, lNOnlt 
boot 

Drive A lED only 
on during reset 

I<AYPR) lQUB smPl.'OI-FIX aJIIE (CDT'T.) 

POSSIBLE CAUSE 

Defective mairiboard 

Defective drive A 

Defective data cable 

Problem on power-up 

Diskette has no CP 1M 

Defective mainboa:rd 

Select junpers on 
drives incorrect 

Replace mainboard 

Replace drive A 

Replace data cable 

Reset machine 

Try known good sysgermed d~skette 

Replace mairiboard 

Check select jumpers 

Drive select jumperi.n;J Check jumperi.n;J on drive A 
incorrect 

N::> lED on drive A nata cable poorly Check all connections on data 
cable at any time cormected 

Can,Puter boots 
CP/M, but no 
master menu 
appears 

Rattling sound 
fran drive when 
accessing 

Defective data cable 

Defective drive A 

Defective mairiboard 

Defective diskette 

Defective drive A 

Defective mainboa.rd 

Defective drive 

Defective mainboa.rd 
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Replace data cable 

Replace drive A 

Replace mairiboard 

Try known good, sysgenned diskette 

Replace drive A 

Replace mainboa.rd 

Replace the diskette drive 

Replace mainboa.rd 



I<AYPBO IOUE SYMPl'<M-FIX WIlE (CXJ.iJT1D.) 

CONDITION POSSffiLE CAUSE REC<M1ENDED ACl'ION 

Drive will not Drive connectors loose Check all connectors on rear of 
drive step through all 

tracks on diskette 
Defective mainboard Replace mainboard 

Defective drive Replace diskette drive 

Defective data cable Replace data cable 

Errors on either Defective diskette Change the diskette (if ~blem is 
on drive B, insert another blank 
diskette: if on drive A, try to 
copy fran a new master) 

drive during COPY 

No output to 
parallel printer 

No output to 
serial printer 

Defective disk drive 

Defective mainboard 

No pJWer to printer 

Poor cable connection 

Printer is assigned 
as serial by S'mT 

Defective mainboard 

No power to printer 

Replace diskette drive 

Replace mainboard 

Cleck that printer is plugged in, 
and selected 

Cleck all cable connections fran 
canputer to printer 

USe S'mT to assign printer device 
as parallel, type: 
SI'AT LST: =LPI': 

Replace mainboard 

Check that printer is plugged in 
and selected 

Poor cable connection Check all cable connections fran 
canputer to printer: also check 
serial port connector pins for 
contamination 
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CONDITION 

J:ib output to 
serial printer 
(cont'd) 

RAYPBO 103IE SYMPl'<M-FIX <DIIE (cx:Nr 'D. ) 

Fa3SIDLE CAUSE 

Printer is assignErl 
as parallel by STAT 

Baul rate of printer 
does rot match baw 
rate of canputer 

Use STAT to assign printer device 
to serial; type: 
STAT 1ST: ='ITY: 

Use CDNFIG to set baw rate for 
serial port 

Defective power supply Check voltages (esp.-12 V) at 
power supply output; replace power 
supply 

Defective harness 

Defective mainboard 

Check voltages (esp.-l2V) at main 
board p:JWer connector; replace 
harness 

Replace mainboard 

J:ib characters 00 Defective keyboard Replace coil cord 
video When keys coil cord 
struck on keyboard 

Wrong characters 

Defective keyboard Replace keyboard 

Keyboard connector on Check for shortErl contacts on 
ma.inboard defective keyboard plug; esp. soldering to 

main board 

Defective mainboard Replace ma.inboard 

Defective keyboard Replace keyboard 
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15.5 IQ\YFR) 2/84 AIiID IQ\YFR) 2X SYMPl'<M-FIX GJIIE 

See KAYPRO 2 AND 4 SYMPl'OM-FIX GUIDE for the 2/84. '!he problems and 
solutions will not be different. 

For troubleshooting information on the KAYPRO 2X, see the KAYPRO 2 AND 4 
SYMPl'OM-FIX GUIDE for all problems. 
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15.6 I<AYPK> 4X SYMPl'CM-FIX GJIIE 

For help in troubleshooting the KAYPRO 4X, see the KAYPRO ROBIE SYMPl'OM-FIX 
GUIDE. 
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16.1 VIIEO <XHWID :EKJl'OCOL 

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

For custom software or those instances where there is no choice of IIADM-3AII 
on the menu, the complete command protocol for the KAYFRO 2, 4, or 10 is: 

Control Olaracters 

Action ~c Hex 
--------------------

Ring Bell 07 07 
CUrsor left (non-destructive) 08 08 
Olrsor Right 12 0C 
CUrsor Ibwn 10 0A 
CUrsor Up 11 0B 
Erase to end of screen 23 17 
Erase to end of line 24 18 
Clear screen, hone cursor 26 lA 
fbne cursor 30 lE 

ESCape Sequences 

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: IQ\YPRO 2/84, 2X, 4/84, 4X, 113, 
am. ROBIE (IQ\YPRO canputers with graphics capability): 

Reverse video start 
Reverse video stop 
Half intensity start 
Half intensity stop 
Blinking start 
Blinking stop 
Underline start 
Underline stop 
Cursor on 
Cursor off 
Video m:xie on 
Video rncxle off 
Rananber current cursor 

position 
Return to last remembered 

cursor position 
Status line preservation on 
Status line preservation off 
Set pixel 
Clear pixel 
Set line 
~lete line 

ESCape,B,13 
ESCape, C, 13 
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, , VI, HI 
ESCape,L,Vl,Hl,V2,H2 
ESCape,D,Vl,Hl,V2,H2 
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Control key functions in CP/M: 

DEL 

CTRL-E 

CTRL-G 

Cl'RL-H 

CTRL-I 

CTRL-J 

CTRL-R 

CTRL-U 

CI'RL-X 

.Dalete and echo the last character typed at the console 
(same as rubout). 

CP/M system reboot (wann start). 

Physical, not l03ical, end of line. Carriage is returned, 
but line is not sent until REI'URN key is pressed. 

Bell; sounds an audible bell (fran keyboard) • 

Backspace; m:JV'e cursor left one character };Osition. 

tbrizontal tab, moves cursor to the next defined tab stop. 
CP/M assumes tab stops at every 8th };Osition. 

Line feed : move cursor down one line. 

Carriage return; return cursor to left margin. 

Retype current command line. Types a "clean line" following 
character deletion with rubouts. 

Delete the entire line typed at the console. 

Same as CI'RL-U. 

SEE AlSO: ASCII character chart, Section 17.1. 
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16.3 ~ PIN-ouI'S 

'!his section contains the pin assigrunents on various output p:>rts on Kaypro 
ccmputers, intended as an aid in building printer cables am in 
troubleshooting problems with periPherals. 
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~ PIN-OUTS, KAYPR) 2/83 AND KAYPR) 4/83 

PARAllEL PRINTER:roRl': J2 

STROBE 1 19 

(ISB) DATA 0 2 20 

DATA 1 3 21 

DATA 2 4 22 

DATA 3 5 23 

DATA 4 6 24 

DATA 5 7 25 GROUND 

DATA 6 8 26 

(MSB) DATA 7 9 27 

N/C 10 28 

BUSY (IN) 11 29 

12 30 

13 31 
N/C N/C 

14 32 

15 33 GROUND 

16 34 
GROUND 

17 35 N/C 

N/C 18 36 

'Ibp of connector Botton of connector 

N:>te that the BUSY line is read by the KAYPRO as active when it's 
disconnected (no cable). '!he ccmputer will hang if you attempt to print to 
an unconnected prrallel printer. 
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KAYPR) 2/83 AND :KAYPR) 4/83 KE!I3QARD ~.. (J3) 

TxD 4 2 RxD 

GND 3 1 +5V 

KAYPR) 2/83 AND I<AYPRO 4/83 SElUAL Rm' (RS232C - J4) 

GROUND 1 
14 

TxD 2 
15 

RxD 3 
16 

4 
17 

crs 5 
18 

6 
19 

GROUND 7 
20 Dl'R 

8 
21 

9 
22 

10 
23 N/C 

N/C 11 
24 

12 
25 

13 

Bottan of connector 
'lbp of connector 
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I<AYPJD lit, K>mM PCRl' (J3) 

GROUND 1 
14 

TxD 2 
15 

RxD 3 
16 

RTS 4 
17 

CTS 5 
18 

+5V 6 
19 

GROUND 7 
20 lJI'R 

LCD 8 
21 

9 
22 

10 
23 

11 
24 

12 
25 

13 

Bottan of cormector 
'Ibp of cormector 

KAYPRO 1.0 KEYBOARD ~ (J5) 

'!he pin-out for this cormector is the same as J3 on the KAYPRO 2/83 
and KAYPRO 4/83. See page 16-6. 

KAYPRO 1.0 PARALlEL HUNTER ~ (J6) 

The pin-out for this cormector is the same as J2 on the KAYPRO 2/83 
and KAYPRO 4/83. See p:l.ge 16--5. 
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IQ\YPR) 18 SERIAL PRD1'1'IR PCRl' (BS23~ - J4) 

GR<UID 1 
14 

RxD 2 
15 

TxD 3 
16 

4 
17 

5 
18 

6 
19 

GROUND 7 
20 CIS 

8 
21 

9 
22 

10 
23 N/C 

11 
24 

12 
25 

13 
Bottan of connector 

'Ibp of cormector 
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I<AYPR> 2/84, 2X. 4/84, 4X AND RmIB KE!BQl\RD <XRIfCl'(R (J2) 

'!he pin-out for this connector is the same as J3 an the KAYPRO 2/83 
and KAYPRO 4/83. See page 16--6. 

KAYPRO 2/84. 2X, 4/84. 4X 1\ND RmIB SF1UAL IWJA aJAltiEL (J4) 

The pin-out for this connector is the same as J4 on the KAYPRO 2/83 
and KAYPRO 4/83. See :r;age 16--6. 

KAYPRO 2/84. 2X. 4/84. 4X AND RmIB SF1UAL PRllll'ER c:xaB!TCB (J3) 

GROUID 1 
14 

RxD 2 
15 

TxD 3 
16 

4 
17 

N/C 5 
18 

6 
19 

GROUND 7 
20 CTS 

8 
21 

9 
22 

10 
23 N/C 

N/C 11 
24 

12 
25 

13 
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IQ\.YPK) 2/84, 2X, 4/84, 4X AND REIE PARALI2L PRDlI'ER ~ (J5) 

PSTROB 1 19 
00 2 20 
01 3 21 
02 4 22 
03 5 23 
D4 6 24 
05 7 25 
06 8 26 GRaND 
07 9 27 

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

GRaND 16 34 GROUND 
17 35 

SPARE 18 36 

KAYPRO 4/84, 4X AND REIE KUM ~ (J6) 

NJte that this is NOT 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 KRl' J\lDmSSPS 

The port addresses below apply to KAYPRO 2/83 and 4/83 camputers. 

Port # Use and/or Assignment 

00 

05 

06 

08 

lC 

Bam Rate (write only) - Writ~ a number between 0 and F hex 
(see bam rate table) to this port sets the RS-232C bam 
rate. 

RS-232C Serial rata (R/W) - rata register of the Z-80 SIO. 
Refer to Zilog/Mostek Microcomputer rata l:x:x:>ks for further 
infonnation. 

Keyl:x:>ard rata (R/W) - Eight-bit data from detachable 
keyboard. 

RS-232C Status (R/W) - Control/ status port for the Z-80 SIO. 
Refer to Zilog/Mostek Microcomputer rata l:x:x:>ks for further 
infonnation. 

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

System Port (R/W) - This port is used for system control. 
The various bits are used for 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 (1). 

Manuals on the Z-80 cru, Z-80 PIO, Z-80 SIO are available from the ZIU::X:; 
sales office nearest to you. Western Digital can sell you a copy of the 
manual for the Floppy Disk Controller. Refer to Reference Section for 
verrlors I mailing addresses and phone numbers. 

When ordering manuals for any of the chips mentioned above, remove the hocrl 
from the computer and write down the full model number that is on the top 
surface of the chip. '!his 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 fOrt address information applies toKAypro 10, KAYPID 2/84, 
KAYPRO 2X, KAYFRO 4/84, KAYFRO 4X, and KAYPRO ROBIE. 

I/O RRr AJDmSSI"S 

Port#: 
Use (hex) Device Function 

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

Chan. B data fran keyboard. 

07 ZSIO 1 Keyboard contrOl/status I/O. 
Chan. B 

Video: 
1C 6545/6845 FA CRT controller status/control 

I/O. 

1D 6545/6845 FA CRT controller data I/O. 

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

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

crn 8116 

Serial rata I/O: 

ZSIO 2 
Chan. A 

ZSIO 2 
Chan. A 

00 - 03 WD 1943 
crn 8116 

04 ZSIO 1 
Chan. A 

ZSIO 1 
Chan. A 

Parallel printer port 
(write only). 

Baud rate for serial printeJ:: 
J:X)rt. 

Serial printer data I/O 
(RS-232C) • 

Serial printer contrOl/status 
I/O. 

Baud rate for serial data p:>rt 
(write only). 

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

Serial data p:>rt (RS-232C). 
Status/control I/O. 
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Port#: 
Use (hex) Device Function 

Real-time clock: (NS-M-158167A) 
20 PIa Chan. A Real-time clock register select 

data. and interrupt status. 

Bit functions: 

o Isb register select (output) • 
1 II 

2 II 

3 II 

4 msb register select (output) • 
5 rot used 
6 rtc interrupt output (input). 
7 rtc rot starrlby interrupt 
output (input). 

22 PIa Chan. A Real-time clock PIa control 
port. 

24 ~ 58167A Real-time clock data I/O. 
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Use 

System 

Port# 
(hex) 

14 - 17 

Device 

74 373 

74 244 

* N:>te on high-density drives: 

Function 

System output p::>rt. 

Bit functions. 

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

on 1<10). 
2 0=Select side 2. 
3 PSTROB 
4 0=Floppy motor on (48 tpi 

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

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

l=Select RCM (RAM 8000-FFFF). 

System input p::>rt. 

Bit functions. 

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

(Hard disk on 1<10). 
2 0=Side 2 selected. 
3 PSTROB. 
4 0=m:>tor is on (48 tpi floppy). 
5 0=Ibuble-densi ty is selected. 
6 0=Parallel printer is busy. 
7 0=641< RAM is selected. 

l=RCM (RAM 0000-FFFF) selected. 

A 1 in bit p::>sition 4 will select high speed on the high-density diskette 
drive. 'lb reset the drive to low speed it is necessary to ch.an:Je this bit to a 
o AND open the drive door, then close it. 
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Use 
Porti 

(hex) 

Internal t-kJdem: 
((JD 

21 

23 

Device 

ZSIO 2 
Olan. B 

ZSIO 2 
Olan. B 

PIa Chan. B 

PIa Olan. B 

Function 

Internal nroem data I/O port. 

Internal nroem status/control 
I/O port. 

Internal nroem control lines. 

Bit functions. 

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

l=pulse dial. 
-ate on nroem chip. 

5 0=00t loop back (test mode) • 
6 0=off hook (on line). 
7 l~igit present to dialer chip, 

rx>t BSTR.<l3E input. present next 
digit fran dialer chip. 

~em PIa control port. 

The internal mcrlem on the KAYPRO uses Texas Instruments 'lMS9953l 
dialer am TMS99532 modem chips. Both of these chips are accessed 
through the Z80 PIa and Z80 SIO chips. Specification Sheets on 
these chips are available fran Texas Instruments am ZILOG 
respectively. 

Disk Controller R>rts: 
10 1793 Floppy disk controller 

status/cannarrl I/O port. 

11 1793 Floppy disk controller 
track register I/O port. 

12 1793 Floppy disk controller sector 
register I/O port. 

13 1793 Floppy disk controller data 
register I/O port. 
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Port#: 
Use (hex) Device Function 

80 WD 1002 Hard disk controller card 
data I/O port. 

81 Error Register (input). 
Write PrecQti>. (output). 

82 Sector count register I/O. 

83 Sector nunber register I/O. 

84 Cylirrler low register I/O. 

85 Cylinder high register I/O. 

86 Size/drive/head register I/O. 

87 Status register for input. 
CamlaIrl register for output. 
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17.8 RISFJSI.<EL'CE S!CI'ICE 
17.1 AS::II aJAR!' 

Dec Hax 01ar Dec 12x 01ar Dec 12x Cllar Dec Hax Cllar 

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

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

10 0A LF or AJ 42 2A * 74 4A J 106 6A j 
11 0B vr or AK 43 2B + 75 4B K 107 6B k 
12 f21C FF or AL 44 2C 76 4C L 108 6C 1 
13 0D CR or AM 45 2D 77 4D M 109 6D m 
14 0E SO or "'N 46 2E . 78 4E N 110 6E n 
15 0F SI or AO 47 2F / 79 4F 0 III 6F 0 
16 10 OLE or Ap 48 30 0 80 50 P 112 70 P 
17 11 OC1 or AO 49 31 1 81 51 0 113 71 q 
18 12 OC2 or AR 50 32 2 82 52 R 114 72 r 
19 13 OC3 or AS 51 33 3 83 53 S 115 73 s 
20 14 DC4 or AT 52 34 4 84 54 T 116 74 t 
21 15 NAK or "u 53 35 5 85 55 U 117 75 u 
22 16 SYN or "V 54 36 6 86 56 V 118 76 v 
23 17 ETB or "W 55 37 7 87 57 W 119 77 w 
24 18 CAN or AX 56 38 8 88 58 X 120 78 x 
25 19 EM or "y 57 39 9 89 59 y 121 79 Y 
26 lA SUB or AZ 58 3A 90 SA Z 122 7A z 
27 lB ESC or A[ 59 3B 91 5B [ 123 7B { 
28 1C FS or A\ 60 3C < 92 5C \ 124 7C I 
29 10 GS or A] 61 3D = 93 5D ] 125 7D } 
30 IE RS or AA 62 3E > 94 5E A 126 7E 
31 IF US or A 63 3F ? 95 5F 127 7F lEI. 
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17.2 MfHJlY MMlS 

MEMORY MAP OF KAY PRO 2 AND KAYPRO 4 

CBIOS 
FAOOH 

BOOS 
ECOOH 

CCP 
E400H 

TRANSIENT 

PROGRAM 

AREA 

IOOH 

CP/M BUFFERS 
OOH 
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MEMORY MAP OF KAYPRO 10 

CBIOS 
EAOOH 

BOOS 
OCOOH 

CCP 
0400H 

TRANSIENT 

PROGRAM 

AREA 

IOOH 

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

CBIOS 
F600H 

BOOS 
E800H 

CCP 
EOOOH 

TRANSIENT 

PROGRAM 

AREA 

IOOH 

CP/M BUFFERS 
OOH 
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MEMORY MAP OF KAYPRO ROBIE 

CBIOS 
F200H 

BOOS 
E400H 

CCP 
OCOOH 

TRANSIENT 

PROGRAM 

AREA 

IOOH 

CP/M BUFFERS 
OOH 
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MEMORY MAP OF THE KAYPRO 

CBIOS 

BOOS 

CCP 

TRANSIENT 

PROGRAM 

AREA 

CP/M BUFFERS 

2X WITH CLOCK AND MODEM 

10 WITH CLOCK AND MODEM 

NEW 2 

KAYPRO 1 
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Kaypro CoIIX>ration does not provide repair or reference manuals for other 
companies' products which are use1 in Kaypro computers. The list below does 
not presume to be complete, but is inc1ude1 for dealer convenience in 
ordering manuals directly fran 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-TEX:! 
10150 Sorrento Valley Bead 
San Diego, Ca. 92121 
(619) 452-5500 

Microscience 
575 E. Middlefield Bead 
Mountain View, ca. 94043 
(415) 961-2212 

Seagate 
920 Disc Drive 
Scotts Valley, ca. 95066 
(408) 438-6550 

ShU3art 
475 oakmead Parkway 
Sunnyvale, ca. 94086 
(408) 733-0100 

Tandon 
20320 Prairie street 
Ulatsworth, ca. 91311 
(213) 993-6644 

TEC 
460 E. Middlefield Road 
Mountain View, CA 94043 
(415) 969-1100 

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

Integrate1 Circuits 
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Mostek 
18004 Skypark Circle 
Suite 140 
Irvine, ca. 92714 
(714) 250-0455 

National Semiconductor 
2900 Semicon::luctor Drive 
Santa Clara, ca. 95051 
(408) 737-5000 

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

Western Digital 
3128 Red Hill Avenue 
Costa Mesa, ca. 92626 

Zi10g 
18023 Skypark Circle 
Suite J 
Irvine, ca. 92714 
(714) 549-2891 



CRI' Asserrib1ies 

Audiotronics 
7420 Belair Avenue 
N. lb11~, ca. 91605 
( 213 ) 765-2645 

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

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

Toshiba 
9030 Garro11 canyon #7 
San Diego, ca. 92121 
(619) 578-9171 

Keyboards 

Keytronics 
7032 OW'ensmouth 
Canoga Park, ca. 91303 
(714) 832-1685 

Maxi-SWitch 
9697 E. River R:>ad. 
Minneap:>lis, MN. 55433 
(612) 755-7660 

SMK 
4617 Ruffner Street #206 
San Diego, ca. 92111 
( 619) 560-8330 

Power Supplies 

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

Boschert 
384 Santa Trinita Avenue 
Sunnyvale, ca. 94086 
(408) 732-2240 

cal DoC. 
2150 .Anehor Court 
Newbury Park, ca. 91320 

(80S) 499-3621 

Disk Controller Board 

17--8 

Western Digital 
2445 MCcabe way 
Irvine, ca. 92714 
(714) 863-0102 



I<AYPR) II 'lbeary of q;a:-ation, by Dma. Cbtant-Micro Cornucopia, 
P.o. Box 223 - Bend, OR. 97709 

Modern Dictionary of Electronics, by Rudolf F. Graf, Radio Slack Catalog 
Number 62-2310 

Some colored markers or pencils to mark the chip layout diagrams in this 
manual accord~ to function (video, disk control, etc.) will be useful. SUch 
"maps" can be time-saving devices. 

'!he CP/M Manual inclwErl with each KAYPRO. You can devise excellent and 
effective tests for the machines throll:Jh imaginative use of CP/M programs 
like PIP, SUBMIT, XSUB. 'Ib this end, books about CP/M (with an emPhasis on 
programning: not for the beginner) can be helpful. 

A good book containing information on the Z88 microcaoputer and its family 
(SIO, PIO). Timing diagrams (or scope signals) in these books can help 
troubleshoot mainboards. 

Any component repair manuals you feel necessary. See Section 17.4 for 
vendor addresses. 
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19.8 KAYPR) 16 

'lhe KAYPRO 16 is an Intel 0088 microprocessor based computer that supports 
l6-bit operations am runs at 4. 77MHz. In addition to the 8088, the KAYPRO 16 
uses the 8237A-5 DMA, the 8253-5 timer, the 8255A-5 perifh,eral interface, the 
8259A interrupt controller, the 8284A clock, am the 8288 bus controller. 
Data sheets for these chips can be foum in the Microprocessor and Perifh,eral 
Handbook by Intel Corporation, order number: 21121844-001. 
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MYPK> 16 SPPl!1F .ICATlaiB 

em 

RAM 

EXPANSION 

DISK STORAGE 

VIDEO SCREEN 

I/O COONECl'IONS 

Intel ~88, operating at 4. 77MHz. 

256K bytes st.arrlard: exparrlable to 6401< bytes. 

81-510-n series. 

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

Qle 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 canpatib1e keyboard. 

t'bn-g1are, 9-inch, green {i1os{i1or screen with a 25 
row x 00 column display. 

Qle DB-258 parallel port (for pu-a11el devices), one 
DE-9S or JE-9P serial p:>rt (for serial devices), one 
DE-9S video p:>rt (for an external RGB monitor), one 
canp:>site video connector. 
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19.1 CHASSIS 

1. Turn off the machine. 

2. Discormect the PC fOwer by unplugging the fOwer cord from the wall 
outlet. 

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

4. Remove the hood fran the chassis. 

1. Set the b:Jod on the chassis so that the two roles on top of the 
hoc::rl are aligned with the two holes on top of the chassis. 

2. Insert the two flat-head screws into the roles on top of the b:Jod. 
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 scrf!M securely. 

1~3 



19.2 SYS'.lBI BOARIE 

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

The mainboard is socketed for 5121< bytes of RAM, one half is ~pulated and 
one half is left open for eXp3Ilsion. '!he mainboard contains the video 
deccrler circuitry which deccrles 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 eXp3Ilsion chassis, leaving one slot open for 
an optional card. 

The processor card contains the keyboard interface circuitry, the 8237A-5 DMA, 
the 8253-5 Timer, the 8255A Programmable Peripheral Interface, the 8259A 
Programmable Interrupt Cbntroller, the 8288 Bus Cbntroller and the 8284A Clock 
Generator. The processor card is also socketed for an Intel 8087 Numeric 
Data Cb-Processor. '!he numeric co-processor is an option, therefore the 
socket is not ~pulated. 

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

The color graphics card supplies the interface for an external RGB monitor 
through its IE-9S connector. There is also a connector for comrosite video on 
this card. Both of these connectors use industry standard cables. 
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Ie LIST, KAYPR> 16 

Reference Designation 

Mainboard, 81-511 

Ul - U36 
U73, U95, U104 
U74, U90 
U77, U103 
U78, U89, U92 
U79, UlOO 
U80 
U81, U97, U101 
U82, U96 
U83 
U84, U85 
U86, U93 
U90 
U91 
U98 
U102 

6665-AP15 
SN74IS244N 
74LS245 
74IS74 
74LS08 
74IS00 
74LS32 
74IS04 
74LS30 
7406 
748734N 
74IS138N 
748280 
2764-25 
74LS156 
74IS02 

rescription 

64K x 1, 150ns dynamic RAM 
Tri octal buffer 
Tri octal transceiver 
Dual "DII flip flop 
Quad AND gate 
Quad NAND gates 
Quad OR gate 
Hex inverter 
Eight-input NAND gate 
Hex inverter buffer/driver 
Memory driver 
Decoder/demultiplexer 
Parity generator/checker 
EPRCM 
Deccrler / danul tiplexer 
Quad NOR gate 

--------------------------------------------
FI.omY-RAM-I/O caro., 81-515 

U29 
U30, U34, U37 
U31, U47 
U32 
U33 
U35 
U36 

<l>lar Grapri.cs 0l1:d, 

Ul, Ul3 
U2, U18 
U3 
U4, U52 
U5 
U6 
U8, U29 
U9, U66 
U10 
un, U30 
U12 
U14, U15, U54 
U16 
U17, U53 
U19, U34, U39, U51, 
U20, U21, U26, U31 
U22, U32 
U23, U25, U33, U55 

81-517 

U63 

74LS155 
74IS240 
74LS174 
74IS125 
MCl488 
74IS175 
PAL16R6A 

74LS10 
74IS86 
74LS51 
74IS32 
74LS157 
74IS02 
74LSl64 
74IS00 
74LS151 
748174 
74LS08 
74IS04 
74LS125 
74IS74 
8N74LS244N 
74874N 
74LS153 
74IS174 

19-4.1 

Deccxier / danul tiplexer 
Octal inverter buffer 
Hex IIDII flip-flop 
Quad tri buffer 
Quad line driver 
Quad SCHMITT transceiver 
Programnable array logic 

Triple 3-input NAND gate 
~.ad exclusive-oR gate 
~~R-Invert gate 
Quad 2-input OR gate 
Multiplexer 
Quad 2-input NOR gate 
Shift register 
Quad 2-input NAND gate 
Multiplexer 
Hex liD" flip-flop 
Quad 2-input AND gate 
Hex inverter 
Quad tri-state buffer 
Dual IIDII flip-flop 
Tri octal buffer 
Dual IIDII flip-flop 
Mul tiplexer 
Hex "DII flip-flop 



<blar Gl:"apucs cam, m-S11, CXJIIllt. 

U27, U4l 74800 Qlad 2-input NAND gate 
U28 74IB138N Decoder/demultiplexer 
U29 74IB393 Binary ripple counter 
U35, U36, U45, U46, 6665-AP15 64K x 1, l50ns dynamic RAM 

U49, U50, U6l, U62 
U37, U44, U47, U48 74IB374 ectal "D" flip-flop 
U40 6331 PRCM 
U42, U43, U59 SN74I.S166N Shift. register 
U56 748163 Binary counter 
U57 74804 Hex inverter 
U58 2732 EPRCM 
U60 74I.S273 ectal "D" flip-flop 
U64, U65 74I.S30 8-input NAND gate 
U67 74I.S245 ectal transceiver 

Processor cam, 81-513 

Ul 74I.S322A 8-bit Shift. register 
U2 8255 Programnable peripheral interface 
U3 2764-25 EPRCM 
U4 8237A-5 IMA controller 
U6 74I.S670 Register file 
U7 74I.S125 Quad tri buffer 
U8, U17, U30 74I.S74 Dual "D" flip-flop 
U9, U27 74I.S175 Quad "D" flip-flop 
U10 8253-5 Prograrnnable interval timer 
Ull, U16, U24, U25 74I.S373 ectal latch 
U12, U18, U22 SN74I.S244N ectal buffer 
U13 8259A Prograrrmable interrupt controller 
U14 0088 CPU 
U15 8288 Bus controller 
U19 74I.S37 Quad NAND buffer 
U20 74I.S04 Hex inverter 
U2l 74I.S32 Quad CR gate 
U23, U26 74IB245 ectal transceiver 
U28 74I.S138N Decoder / demul tiplexer 
U29 81-485 Prograrrmable array logic 
U3l 74I.S243 Quad transceiver 
U32 81-484 Prograrrmable array logic 
U33 8284A Clock generator/driver 
------------------------------------------------------------
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CONTR. 
NO. 

DRAWN 
CHECK 
APPR 

REVISIONS 
DESCRIPTION 

PARTS COUNT 

n - l"M ~ ISONS 
n - .Ivr CAPS 

NOTES : 

1. JA¢ - JAr 

ARE (OfYI!YION 
TO hLL R/illl 
(fIlP5 

2. PO WE f1. r 61WVNo 
PIN5 8+" /lR! 
[OMJV/ON TO /iLL 

CHIP£ 

3. DATil /NPUr.,. OUTPUT 
LINES, PINs 1 dlr , 
ItR E COIYlf10N ro fiLL 
ClflPS ON A VERTJCh L 

ROW 

I DATE I APPRov[o 

I OTY J PART OR I NOMENCLATURE OR I MFR. I CIRCUIT liTEM 
REOD IDENTIFYING NO. DESCRIPTION CODE REF. NO. 

PARTS LIST 

e NON-UNEAR SYSTEMS. INC. 
DEL MAR. CALIFORNIA 

I SCHEMAI\C, MEMORY SEcr!O~J 
£LJJ bo·n,., 

RELEASE DATE IV\A IN BOARD 

KAYPRa IG; 

S~E lo;'6~6'1 81-511 
~LE I WEIGHT I SHEET 28 
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Board Assembly 

Figure 19.1 
Board Assembly Ranova1 
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19.23 BOARD ASSBmLY RJHJVAL 

1. Remove the Chassis hood (19.l). 

2. Remove the screw that attaches the plastic standoff and the front, 
center of the rnainboard. 

3. Ibsition the machine so that the rear of it is facing you. 

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

5. Remove the pJWer cormector fran the disk controller board. 

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

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

N:>te: SUpport the bottom of the board assembly with one 'l'laOO while 
following the instructions in step 8. 

8. Remove the four screws fran the rear of the chassis that attach the 
board assembly and the canputer Chassis. 

9. Slide the board assembly to the right about three inches and 
disconnect the power supply connector from the bottom, left side of 
the mainboard. 

10. Cbntinue sliding the board assembly to the right and remove it from 
the chassis. 

11. Remove the keyboard connector fran the processor card. 
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1. With the rear of the ccmputer facing you, set the board assembly on 
the rear of the machine chassis arrl connect 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 
1:x>ttom of the machine and connect the plug from the p::>wer supply to 
the mainboard. 

3. Ibsition the board assembly inside the chassis so that the motmting 
holes are aligned with tlDse in the rear of the machine chassis. 

4. Insert two screws in the top motmting ooles of the chassis, but do 
rot tighten them yet. 

5. Insert tw:> screws in the bottan nounting ooles of the chassis. 

6. Tighten the four screws. (Oxasionally, if two of the screws are 
tightened before the other two are inserted, the motmting ooles won't 
align properly) 

7. Replace the p::JWer connector on the disk controller 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 two video plugs on the side of the mainboard. 

11. Replace and tighten the screw that connects the front of the 
mainboard arrl the plastic starrloff. 
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19.24 CARD R1H>VAL 

1. Remove the Chassis hood (19.1). 

2. Remove the board assembly (19. 23) • 

3. Refer to figure 19. 13. 

4. Ibsition the board assembly so that the mainboard is p:rrallel to 
the v.JOrk surface am the canponent side of the board is face up. 

N::>te: '!he board assembly should row be in this position: '!he I/O 
connectors are on the right side of the board assembly am the 
air-flow louver is on the left side. '!he top, right side of the 
card cage has four screws. Three 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 space for optional card. (This should be closest to you) 
B. Color Graphics card. 
c. Floppy-RAM-I/O card. 
D. Processor card. ('!his 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. Remove 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 upward until the 
edge connector is separated from the expansion slot receptacle am 
the card is out of the card cage. 
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Figure 19.13 
Poard Assembly 
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CARD INSTAUATICE 

1. Refer to figure 19.13. 

2. R:>si tion 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 am the side of the card 
cage. 

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

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

7. R:>sition 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 assembly (19.23). 

10. Replace the chassis hood (19.1). 

Figure 19.2 
Board Assembly 
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L Rarove the chassis hood (19.1). 

2. Remove the board assembly (19.23). 

3. Remov'e the three cards fran the card cage (19. 24) • 

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

5. Slide the mainboard out of the card cage. 

1. Slide the mainboard into the card cage and position it so that the 
nounting holes in the board are aligned with the standoffs on the 
cage. 

2. Insert six screws into the nounting lnles and tighten them. 

3. Replace the three cards (19. 24) • 

4. Replace the board assembly (19.23). 

5. Replace the chassis hood (19.1). 
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19.26 DISK <:nnK>UBR BOARD RIHWAL 

1. Remove the chassis hood (19.1). 

2. R:>si tion the canputer so that the front is facin;J you. 

3. Remove the three ribbon cables from the disk controller board (40 pin, 
34 pin and 20 pin). 

4. Remove the p:JWer 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 
board is oot secured: instead, there is a black plastic screw inserted 
in the standoff: this screw should rot be removed. 

6. Ranove the disk controller board. 

DISK <nlrROI..lm BOARD INSTAUATIW 

1. R:>si tion the disk controller board so that the mm,mtin;J holes in the 
board are aligned with the standoffs on the drive shield. 

2. Insert screws in three of the rrountin;J holes arrl tighten them. 

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

4. Replace the power connector. 

5. Replace the chassis hood (19.1). 
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19.3 CRl' 1\SSIHLY 

AllJUS'lMENl'S 

'!he KAYPRO 16 uses a CRI' assembly produced by Elston Electronics Corp. EVen 
though other models of Kaypro computers use CRI' assemblies made by Elston, they 
are rot interchangeable, since the circuitry on the video board is different. 

The adjustment p::>ints on the KAYPRO 16 video board are in the same p:>sition 
as those on the Elston CRI' used in other Kaypro computers. 

Refer to pages 7-1 and 7-2 in the Kaypro Technical Manual for adjustment 
procedures of this CRI' assembly. '!he figure (7.2, Elston video board) on page 
7--1 should be used to reference the adjustment p::>ints on the video board. 
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19.33 CRt" R1HlVAL 

1. RaIDve the chassis hood (19.1). 

2. Rst\oIle the board assembly (19.23). 

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

4. Ibsi tion the canputer so that the left side (the side with the 
drives) is on the \'YOrk surface. 

5. Remove three of the four screws that secure the video board and the 
bottom of the chassis (the black screws en the outside of the 
chassis) • 

6. Support the video board as the last screw is re:roved. 

7. J:bsition the cat1puter so that the botton is on the \'YOrk surface. 

8. Ranove the video connector fran the rear of the video board. 

9. Remove the bottom two screws that attach the CRI' to the front of the 
chassis. 

10. SUpp:::>rt the bottom of the CRI' and remove the top two screws from the 
chassis. 

11. Remove the CRI' assembly fran the chassis. 
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tbte: Before starting with CRI' installation, check to see if there are 
small plastic starrloffs attachErl to the bottom of the video board. 
If not, use the ones from the old board. 

1. Position the CRT assembly in the chassis so that the mounting holes 
on the front of the CRI' are alignErl with those on the chassis. 

2. SUPfX)rt the bottom of the CRT arrl insert two screws in the top 
mounting holes. Partially tighten these screws. 

3. Insert two screws in the bottom mounting holes of the CRT. Tighten 
these. 

4. Tighten the top tv.o screws canpletely. 

5. SUpJ:X)rt the video board while J:X)si tioning the computer 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 arrl into the 
standoffs on the bottom of the video board. Tighten these. 

7. Position the canputer so that the botton is on the v.ork surface. 

8. Replace the video connector on the rear of the video board. 

9. Replace the board assembly (19.23). 

10. Replace the chassis hood (19. 1) • 
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19.4 PQiER SUPPLY 

'!he p:>wer supply used in the KAYPRO 16 is an 85 Watt switching type made by 
either Boschert or Calif D.C. '!hese p:>wer supplies are not interchcm3eable with 
the p:>wer supplies used in other mcrlels of KAYPRO computers. 

Two fuses are associated with each canputer. Fl (2A, 250 VAC) is located on 
the rear of the chassis and is accessible from outside the computer. '!he 
other fuse is located on the p:>wer supply board. '!he Boschert uses a 3A, 
250VAC and the Calif Do 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 bein3 replaced curl 
that the AC power has been disconnected from the computer. Use of a fuse 
replacement tool is recanmended when chcm3in3 the fuse on the p:>wer supply 
board due to the difficulty of reachin3 this component. 

There are no authorized dealer repairs on any power supplies. The ONLY 
aut:.OOrized dealer service to p:>wer supplies is 220V configuration. 
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Identified. by the name "Boschert" on the component side of the board. 

Locate the four-inch wire jumper that is soldered. to point JP1. For 110V 
configuration the other end of the wire is attached. to point E1. 

For 220V configuration, remove the wire from point E1 an:1 attach it to point 
E2. 'lhe wire jumper row cormects point JP1 and point E2, and the power supply 
is configured. for 2200 use. 

Figure 19.23 
Boschert FbWer Supply 
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22flN <D1FIGURATI<»I 

calif D.C. lONer aJppl.y 

Identified by the name "Calif D.C." on the component side of the board. 

Locate a jumper block labeled 115VAC and 230VAC. With the jumper in the 
11SVAC position, the IX>wer supply is configured for 110\1. 

For 220\1 use, remove the jumper from the socket labeled 11SVAC and place it in 
the socket labele::1 230VAC. 'Ihe IX>wer supply is now configure::1 for 220V use. 

Jumper Sockets 

Figure 19.3 
Calif D.C. R:Jwer SUpply 
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19.43 PQiER SUPPLY R1KJVAL 

1. Remove the Chassis hood (19.1). 

2. RemcNe the board assembly (19.23). 

3. Ibsition the canputer so that the rear of it is facing :you. 

4. Set the canputer so that the left side (the side with the drives) 
is on the w:>rk surface. 

5. Fran outside the chassis, remove the four screws that connect the 
power supply shield ani the bottom of the chassis. 

6. Remove the power plug from the power supply. 

7. Remove the power supply (with the shield still attached) from the 
chassis. 

8. Remove the five screws that connect the power supply and the power 
supply shield. 

9. Refer to figure 19.33. 

10. Remove the power supply from the shield by depressing the sides of 
the four plastic starrloffs and liftin:J the power supply off the 
shield. 

1. Ibsition the power supply on the power supply shield so that the 
'mounting holes on the power supply are aligned with the starrloffs on 
the shield. 

2. Press the power supply onto the shield with even pressure until the 
power supply is finnly seated on the shield. 

3. Replace the five screws that attach the power supply and the shield. 

4. Set the power 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 bottom of the chassis and into the 
mounting holes of the shield. 

6. Tighten the screws securely. 

7. Replace the pJWer connector. 

8. Replace the board assembly (19.23). 

9. Replace the chassis hood (19.1). 
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Plastic Standoff 

Figure 19.33 
Plastic Standoff 
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19.5 DISKETl'E IIUVES 

'lhe KAYPRO 16 canes equipped with one of four brands of diskette drive; 
Epson, Shugart, 'lbkyo Electric, or 'lbshiba. These drives are all functionally 
the same as the drives used in other IOCdels of Kaypro canputers. 

Illustrations of the different drives are on p:l.ges 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 jurnpered the same as the 
drives used for the B drive in other mcrlels of Kaypro computers. Pefer to the 
diagrams on pages 9-5 through 9-8 of the Technical Manual and use the 
instructions for jumpering the B drive. 
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19.53 DISKETIE fIUVE RJH>VAL 

Note: 'lhe diskette drive and the hard disk drive are both housed in a 
sirg1e drive shield, makirg it necessary to remove both drives and 
the shield as one tmit. 'lhe shield is composed of several 
irrlividual pieces: figures 19.4 and 19.43 should be used for 
reference. 

L Remove the chassis hc:x:rl (19.1). 

2. Renove the board assembly (19.23). 

3. Remove the disk controller board (19. 26) . 

4. Remove the 34-pin ribbon cable, the power plug am. the grourrl wire 
fran the diskette drive. 

5. Remove the 2 ribbon cables, the power plug, and the ground wire from 
the hard disk drive. 

6. Remove the wire fran the lliMB lED (gently pull it away fran the LED). 

7. R:>sition the canputer so that the rear of it is on the work surface 
and the bottcrn is facing you. 

8. Remove the top three screws that secure the drive shield and the 
chassis. 

9. SUpport the drives while removing the bottom three screws that secure 
the drive shield and the chassis. 

10. Remove the drive assembly tmit from the chassis. 

Note: 'Ib remove the diskette drive fran the drive shield unit, six screws 
need to be removed. '!Wo on top of the shield, two on the side and 
t'WO on the botton. 

ll. 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. 
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Figure 19.4 
Drive Assanb1y Unit 
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Dlst<r:rlE IIUVE DBTAUATlm 

N:>te: Before installing a diskette drive, check to see if it's jumpere:i 
correctly. 

1. Ibsition the drive so that the drive shield and the mounting holes in 
the bottom of the drive are aligne:i. 

2. Insert tv.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 holes of the drive and tighten. 

4. Insert two screws through the side of the shield and into the shield 
that's attache:i to the bottom of the drive. 

5. Ibsition the drive assembly unit inside the chassis so that the 
mounting holes in the bottom of the shield are aligne:i with the 
mounting holes in the bottom of the chassis. 

6. Insert six screws into the mountin;;J holes on the bottom of the 
chassis and into the bottom of the shield. Tighten these securely. 

7. Replace the ribbon cables, power plugs and the grourrl wires on the rear 
of the drives. 

8. Replace the disk controller board (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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Diskette Drive 

Figure 19.5 
Diskette Drive Shield 
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19.6 HARD DISK IIUVE 

'!he 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--3.1 in the Technical Manual for jumpering 
instructions for the hard drives. These drives should be jumpered the 
same as the hard disk drives used in the KAYPRO 10. 
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19.63 HARD DISK IIUVE RJMJVAL 

Note: 'lhe diskette drive and the hard disk drive are both roused in a 
single drive shield, making it necessary to remove both drives and 
the shield as one unit. 'lhe shield is com!X)sed of several 
imividual pieces: figures 19.4, 19.6 and 19.63 should be used for 
reference. 'lhis unit will be referred to as the drive assembly unit 
in the instructions for removing and installing drives. 

1. Remove the chassis hood (19. 1) • 

2. Remove the board assembly (19.23). 

3. Remove the disk controller board (19.26). 

4. Remove the 34-pin ribbon cable, the !X)wer plug and the groum wire 
from the diskette drive. 

5. Remove the 2 ribbon cables, the !X)wer plug, the ground. wire and the 
wire fran the lllMB LED fran the hard drive. 

6. Ibsi tion 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. Sup!X)rt the drives and remove the bottom three screws that secure the 
drive shield and the chassis. 

9. Remove the drive assembly unit £rem the chassis. 

10. Remove four screws from the top of the drive assembly unit. Refer to 
figure 19.4. 

11. 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). 

J:ibte: 'lhe screw used in the top, front mounting hole is shorter than the 
other screws and must be used in the same mounting hole when installing 
a new hard drive. 

13. Remove the hard drive from the drive shield. 
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Figure 19.6 
Hard Dr::"ive in Dr::"ive Shield 
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1. Clleck the nelfl hard drive to see if it's jumpera:! correctly. 

2. R:>sition the disk drive in the drive shield so that the rrounting holes 
in the drive are aligna:! with those in the shield. 

3. Insert two screws in the top mounting holes (the short screw is usa:! 
in the top front mounting hole). 

4. Insert two screws in the bottom two mounting holes and tighten these 
am the top two screlflS securely. 

5. R:>sition the drive assembly unit so that the mounting holes are 
aligna:! 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 am into the hard drive shield. Tighten the screlflS. 

7. R:>sition the drive assembly unit inside the chassis so that the mounting 
holes in the drive shield are aligna:! with those in the bottom of the 
chassis. 

8. Insert six screws through the bottom of the chassis and into the 
drive shield. Tighten the screws. 

9. Connect the leMB lED wire fran the hard drive to the lED. 

10. Replace the disk controller board (19.26). 

11. Replace the board assembly (19.23). 

12. Replace the two ribbon cables, power plug am the ground wire on the 
hard drive. 

13. Replace the 34-pin ribbon cable, the power plug and the ground wire 
on the diskette drive. 

14. Replace the chassis hood (19.1). 
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19.7 KEYBOARD 

'!be keyboard has a five pin DIN connector with the following keyboard 
interface signals: 

DIN 

1 
2 
3 
4 
5 

Pin 4 

Pin 1 

SIGNAL NAME 

KEYBOARD CLOCK 
KEYBOARD SERIAL DATA 
RESET 
GROUND 
+5VDC 

Pin 2 

I 
----o~ • • 
~ . ................ 

Figure 19.7 
DIN Connector 
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19.8 SYSTBM I/O 

The KAYFRO 16 supports parallel and serial I/O operations through its DB-25 
(parallel) and either DE-9S or DE-9P (serial) connectors. These are locate:} on 
the left side of the machine and can be referenced using figure 19.73. 

The pin assignments for the parallel and serial ports and cable pin-outs are 
on the following pages. NOtice that although a serial printer and an external 
modem both 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 PARAl.l..EL PRlNl'ER 

PARALLEL PRINTER CABIE 

DB-25 CONNECTOR SIGNAL CFNl'RONICS 
(KAYPRO 16) (PRINTER) 
PIN PIN 

1 /STROBE 1 
2 DATA 0 2 
3 DATA 1 3 
4 DATA 2 4 
5 DATA 3 5 
6 DATA 4 6 
7 DATA 5 7 
8 DATA 6 8 
9 DATA 7 9 

10 ACKN'CWLEOOE 10 
11 BUSY 11 
12 PAPER END 12 
13 SEI..El:T 13 
14 Aura FEED 14 
15 FAULT 32 
16 /INITIATE 31 
17 SEI..El:T IN 36 
18 GROUND 19 
19 GROUND 20 
20 GROUND 21 
21 GROUND 23 
22 GROUND 25 
23 GROUND 27 
24 GROlND 29 
25 GROUND 30 
N/C SHIEW 17 

NOI'E: AIL CABLES USED ON THE KAYPRO 16 MUST BE SHIEWED IN 
ORDER 'IO COMPLY WITH FCC REGULATIONS. 

/ indicates an active low signal. 
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19.82 I/O <nHCl'OOS 

The following figure should be used as reference for the I/O interface between 
the KAYPRO 16 computer and any peripherals used with it. The figure also 
references the reset button. 

Reset Button 

Serial Port 

Figure 19.73 
I/O Connectors 
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19.83 SERIAL IEVICES 

'!he serial fOrt pin-out assigrunents on the KAYPRO 16 are implemented in two 
different manners. These are easily distinguishe:'l from each other by the 
connector itself: one is a JE-9S female connector, the other a DE-9P male 
connector. Since the pin-outs are different, two sets of serial p:>rt 
assignments are given for reference. Be sure to check the connector type 
before using the following infornation. 

19.84 DE-9S SERIAL RlRl' 

THESE SERIAL FORT PIN ASSIGNMENl'S SHOULD BE USED FOR KAYPRO 16 COMPlJI'ERS WITH 
DE-9S CONN.'ECI'ORS ONLY. 

KAYPRO 16 SERIAL :mRT PIN ASSIGJMENI'S 
(PRIMARY ASYNCHROIDUS COMMtNICATIONS) 
DE-9S CONNECI'OR SIGNAL 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

DATA SEI' READY 
T~IT DATA 
ClEAR 'ID SEND 
ROCEIVE DATA 
SIGNAL GROWl) 
DATA TElMINAL READY 
CARRIER JETECT 
REQUEST TO SEND 
RING DETECT 

19.85 SERIAL 1?RIISll'ER CABIE (OCE) 

DE-9P CONNECTOR 
(KAYPRO) 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SIGNAL DB-25P CONNECTOR 
(PRINI'ER) 

PIN 

DATA SEI' RmDY 20 
TRANSMIT DATA 3 
CLEAR TO SEND 4 
REX:!EIVE ffiTA 2 
SIGNAL GROUND 7 
DATA TERMINAL READY 8 
CARRIER D~ 6 
RECUEST 'ID SEND 5 
RING INDICATOR 22 
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19.86 KJDEM CABIE (Dl'E) 

DE-9P CONNECTOR 
(KAYPRO) 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SIGNAL 

DATA SEl' READY 
TRANSMIT DATA 
CLEAR TO SEND 
:REl2EIVE DATA 
SIGNAL GIDUND 
DATA 'IERMINAL READY 
,CARRIER ~ 
R.E<;J.JEST TO SEND 
RING DET&:l' 
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DB-25P COONECTOR 
(MODEM) 

PIN 

6 
2 
5 
3 
7 

20 
8 
4 

22 



19.87 IE-9P sm.IAL P{R1.' 

THESE SERIAL roRT PIN ASSIGNMENI'S SHOULD BE USED FOR KAYPRO 16 COMPUl'ERS 
wrm JE-9P OO~RS. 

KAYPRO 16 SERIAL roRl' PIN ASSIG!'MEN.lS 
(PRIMARY ASYNCHROOOUS Ca+ruNICATIONS) 

DE-9P CONNECTOR 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SICNAL 

CARRIER IETECT 
:REX::EIVE DA.TA 
TRANSMIT DA.TA 
DA.TA TER-1INAL READY 
SICNAL GROUND 
DA.TA SET READY 
REOOEST 'ID SE:ND 
CLEAR TO SE:ND 
RING INDICA'roR 

19.88 SERIAL PRINTER CABIE (DCE) 

DE-9S CONNEC'roR 
(KAYPRO) 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

19.89 KDH CABIE (DrE) 

DE-9S CONNECTOR 
(KAYPRO) 
PIN 

1 
2 
3 
4-
5 
6 
7 
8 
9 

SIGNAL DB-25P CONNECTOR 
(PRINl'ER) 

CARRIER IETECT 6 
:REX::EIVE DA.TA 2 
TRANSMIT DA.TA 3 
DA.TA TER-1INAL READY 8 
SICNAL GROUND 7 
DA.TA SET READY 20 
REOOEST 'ID SE:ND 5 
CLEAR TO SE:ND 4 
RING INDICA'roR 22 

SIGNAL DB-25P CONNEC'roR 
(MJDEM) 

CARRIER IETECT 8 
:REX::EIVE DA.TA 3 
TRANSMIT DA.TA 2 
DA.TA TER-1INAL READY 20 
SICNAL GROUND 7 
DA.TA SET READY 6 
REOOEST 'ID SE:ND 4 
CLEAR TO SE:ND 5 
RING DETECT 22 
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19.9 VIIH> ~ FCR Elcr'ERNl\L RGB MJNITCR 

PIN ASSIGNMENI'S 

1. GROUND 
2. GROUND 
3. RED INPur 
4. GREEN INPUI' 
5. BLUE INPUI' 
6. INI'ENSITY 
7. NO CONNECI'ION 
8. HORIZCNI'AL SYNC 
9. VERI'ICAL SYNC 

19.91 VIlE} ~ FC.R CXMIU:>TIE VIJE) KNl'I'<E 

This connector uses a standard cornf'Osite video cable. 
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19.92 I/O FORI' AII:ImSS~ 

roRT ! (HEX) 

000-00F 

020-021 

040-043 

060-063 

080-083 

0A0-0AF 

2F8-2FF 

320-32F 

DEVICE/FUNcrION 

DMA Chip 8237A-5 

Interrupt. 8259A 

Timer 8253-5 

PPI 8255A-5 

DMA Page Registers 

NMI Ma.sk Register 

Asynchronous Carmunications 
(Secorrla..ry ) 

Hard Disk 

====================== .. 
378-37F 

300-3DF 

3F0-3F7 

3F8-3FF 

Parallel Printer 

Color/GraPhics 

Floppy Diskette 

Asynchronous Cbmmunications 
(Pr:imary) 

========================== .. -~ 
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19.93 MlHJlY MAP CP THE IQ\YPR) 16 <XJnllJlm 

MEMORY MAP OF THE KAYPRO 16 COMPUTER 

FFFFFh 

FEOOOh 
EFFFFh 

CCOOOh 
CBFFFh 

C8000h 
C7FFFh 

BCOOOh 
BBFFFh 

B8000h 
B7FFFh 

AOOOOh 
9FFFFh 

40000h 
3FFFFh 

OOOOOh 

* AVAIlABLE AS AN OPl'ION 
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System ROM, 
BIOS 

Reserved 

Hard Disk Control 

Reserved 

Video 1/0 Buffer 

Reserved 

MEMORY EXPANSION* 

USER MEMORY 



19.94 9U'1'CH SEI'I'lObG3 

'!he KAYPRO 16 uses several DIP switches that are preset at the factory. 
The switches am their functions are in this section for reference am as an 
aid in troubleshooting, check to see if they're in the proper p:>sition before 
replacing a card. ~tice that there are two DIP switches labeled IISW11I

, but 
that they're on different cards. 

Soll on the PROCESSOR CARD: 

FOsition 1 is used to specify the nuneric processor option. 
FOsi tions 2 and 3 are used to specify the size am type of display interface. 
FOsitions 4 and 5 are used to specify the mnber of disk drives. 

The settings for Soll on the processor card are: 

FOsi tion 1 is on. 
FOsition 2 is off. 
FOsi tion 3 is on. 
FOsi tion 4 is on. 
FOsi tion 5 is on. 

Soll on the FIDPPY-RAM-I/O CARD:' 

FOsi tions 1, 2, 3, and 4 are used to specify the starting address for the RAM 
on the FIDPPY-RAM-I/O card (the maIDry expansion). 
FOsitions 5 am 6 indicate the nunber of RAM banks on the FIDPPY-RAM-I/O card. 
FOsi tion 7 is used to specify Whether those banks contain 64K or 256K. 
FOsition 8 is used to enable or disable prrity checking. 

The settings for &Wl on the FIDPPY-RAM-I/O card are: 

FOsition 1 is off. 
FOsition 2 is on. 
FOsi tion 3 is on. 
FOsi tion 4 is on. 
FOsi tion 5 is on. 
FOsition 6 is off. 
FOsi tion 7 is on. 
FOsi tion 8 is on. 
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SN2 on the FIDPP.l-RFlM-I/O card: 

R:>sitions 1 and 2 are used to select the serial p)rt. 
R:>si tions 3 and 4 are used to select the parallel p)rt. 

'Ihe settings for S'l2 on the FIDPP.l-RAM-I/O card are: 

R:>sition 1 is on. 
R:>sition 2 is on. 
R:>si tion 3 is on. 
R:>sition 4 is off. 

Serial Port Select 

This jumper is located on the FIDPP.l-RAM-I/O card and can be referencErl using 
figure 19.8. It should be set in the "COM1" position. 

Parallel POrt Select 

This jumper is located on the FIDPFY-RAM-I/O card and can be referencErl using 
figure 19.8. It should be set in the "IRQ7" p)sition. 

• 

Serial Port Select 

Parallel Port Select 

I::::::::::::::ID. O·c=J DO 
./, 1 I CJ I 1 CJ c=J' Q -
.ee] q I I CJ,r=J_D 

I I'C] I h==:J~1 I 
~ c:J .C=J == - O~,----I ----' 
c:J I 1---c::=JaI • 

Figure 19.8 
F1oppy~RFIM-I/O Card 
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19.95 MIKm' EXI?NIiSICJ!1 

'!he mainboard en the KAYPRO 16 is p:>pulated with 2561< bytes of RAM and is 
socketed for an additional 256K bytes. By populatirg the additional 2561< RAM 
on the mainboard, the total dealer serviceable memory expansion is 
canpleted. The additional 256K bytes of RAM en the mainboard can be 
implemented by p:>pulating the sockets with 64K x 1, l50ns, RAM chips. '!he 
additional RAM chips need to be installed in these p:>sitions: U37-U45, 
U46-U54, US5-U63, U64-U72. 

'!he RAM expansion from 5121< to 6401< is a "factory only upgrade". Kaypro does 
oot support mem::>ry expansion fran 5121< to 640K unless it is done at Kaypro. 
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le.8 RAYPRO 16/2 

'll1e KAYPRO 16/2 is an Intel 8088 microprocessor based canputer that is similar 
in many ways to the KAYPRO 16 computer. Because of these similarities, 
Section 19 in the Technical Manual is used as a reference for the KAYPRO 16/2. 
The KAYPRO 16/2 is equipped with two double-density, double-sided disk drives 
providing 360K of storage per diskette. '!his is the main difference between 
the KAYPRO 16/2 am the KAYPRO 16. 

'll1e three cards that are used in the KAYPRO 16/2 are the same as those used in 
the KAYPRO 16 with one exception: SWl on the processor card is set 
differently. 

'll1e settings for SWl on the processor card are: 
R:>sition 1 is on. 
R:>si tion 2 is off. 
R:>sition 3 is on. 
R:>sition 4 is on. 
R:>sition 5 is off. 

The mainboard is the same with these exceptions: Jl, U73, U74, U77, U78, U79, 
U80, U81, U82, U91, U95, U96 and U97 are deleted. 

The keyboard, CRI' assembly, power supply and fan are the same as those used in 
the KAYPRO 16. 

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

CHASSIS lIDD REMOVAL/REPlACEMENr 
SYSTEM BcruIDS 
IC LIST, KAYPRO 16 
BOARD ASSEMBLY REM)VAL/REPLACEMENI' 
CARD REMOVAL/REPlACEMENT' 
MAINBCWID REM)VAL/REPLACEMENI' 
CRl' ASSEMBLY ADJUS'lMENI'S 
CRI' REM)VAL/REPLACEMENI' 
rovER SUPPLY 
220V CONFIGURATION 
:Fa'lER. SUPPLY REMOVAL/REPIACFMENr 
KEYBCNID 
PARALLEL IDRT 
I/O CONNECl'QRS 
SERIAL IDRT 
EXTERNAL VIDEO MONITORS 
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19--4 
19--4.1 
19--16 
19--18 
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The diskette drives in the KAYPRO 16/2 are the same double-density, double
sided drives used in other models of Kaypro canputers. The brands that are 
currently being used are EPson, Slugart, 'lbkyo Electric and 'lbshiba. '!hese 
drives are all functionally the same and therefore interchangeable. 

Refer to the illustrations of the drives on pages 9-2 through 9--8 of the 
Technical Manual for identification and junpering instructions. 

The diskette drives used in the KAYPRO 16/2 are both jtnnpered using the 
instructions for jtnnpering the B drive, with one exception: the drive in the 
B position needs a terminating resistor and the drive in the A position does 
n::>t. '!he B drive is the drive farthest from the CRl' assembly and is the last 
drive on the ribbon cable. 

1. Follow the instructions on page 19-3 of the Technical Manual and 
rE!lt1O\Te the chassis hoaj. 

2. Remove the 34-pin ribbon cable, the power plug and the ground wire 
fran the diskette drive. 

3. Ebsition the computer so that the rear of it is on the work surface 
and the botton is facing you. 

4. Remove three of the four screws that attach the drive shield and the 
botton of the chassis. 

s. SUpport the drives while removing the final screw that attaches the 
drive shield and the chassis. 

6. Remo\le the tw:> diagonal braces from the side of the chassis. 

7. Remove the drive shield unit (the drives are still attached) from 
the chassis. 

8. Remove the four screws that attach the bottom of the drives to the 
drive shield. Remo\le this portion of the drive shield. 

9. There are two screws that attach each drive to the drive shield. 
Remove the two screws that attach the drive beiD3 replaced and the 
drive shield. 

1121. Remo\le the drive from the drive shield. 

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

tOte: The ribbon cable has two twists in it for wires 1121 through 16. A 
standard point to point cable will n::>t work. 
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21.9 KAYPR> 286i 

21.1 Descriptial 

The KAYPRO 286i computer is based on the Intel 80286 16-bit microprocessor. 
It operates at a clock frequency of 6 MHz resulting in a clock cycle time of 
167 nanosecorrls. '!he 80286 supports 16-bit data transfers and can address up 
to 15 megabytes of Physical memory. It also supports 1 gigabyte of virtual 
memory per task, mapped into a 15 megabyte Physical address space. 

The 80286 operates in conjunction with several support components: 8259A-2, 
8254-2, 8237A-5, 82288, and 82284. The KAYFRO 286i uses two 8259A-2 
programmable interrupt controllers to provide 16 levels of priority for 
vectore::l interrupt control. 

The function of the 8254-2 programmable interval timer is to control the 
system timers. The 8254-2 is treatoo by systems software as an array of four 
I/O ports: 3 are treated as counters, the fourth is a control register for 
mode programming. Two 8237A-5 DMA controllers are designoo to allow external 
devices to directly transfer data from the system memory. They also provide 
memory-to-memory transfer capabilities. Commands and control for the local 
and system bus are providoo by the 82288 bus controller. It also provides 
address latch control, data transceiver control and conunand outputs. The 
82284 clock generator is responsible for the clock, ready, and reset signals 
requiroo by the 80286 and its support components. 

'!he system 1:x>ard is socketoo for and will support the addition of an Intel 
80287 numeric processor. The 80287 exten::l.s the capabilities of the system by 
adding floating-point, extendoo-integer, and BCD data types. 

The KAYPID 286i is populatoo with 5121< bytes of dynamic RAM, (6401< bytes on 
the KAYFRO 286i model C), which is implementei using 2561< x 1, 150ns dynamic 
RAM chips. This can be increasoo to 640K bytes by populating Bank 2 and Bank 
3 on the system board with 64K x 1, 150ns dynamic RAM. By using expansion 
cards, RAM can be extendoo to the maximum the system will support, 15M bytes. 
(See 23.3 MEMORY EXPANSION.) 
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As Kaypro keeps in step with computer technology, the moo.els have changes 
which affect F<:X; ratings. 'Ihe proper rating is affixErl. to the back of each 
computer, and the appropriate F<:X; information is given here. 

'lhis equipment generates, uses, and can radiate radio frequency energy and, if 
not installErl. and usErl. in accordance with the instruction manual, may cause 
interference to radio communications. It has been testErl. and found to comply 
with the limits for a class A computing device pursuant to subpart J of Part 
15 of FCC Rules, which are designErl. to provide reasonable protection against 
such interference when operatErl. in a ccmrnnercial environment. Operation of 
this equipment in a residential area is likely to cause interference, in which 
case the user at his own expense will be requirErl. to take whatever measures 
may be requirErl. to correct the interference. 

If this computer is used with peripheral devices, such as a printer or modem, 
then well-ShieldErl. cables must be used to preserve the radio interference 
characteristics. 

'Ibis equipment generates and uses radio frequency energy and, if not installed 
and used properly, that is, in strict accordance with the manufacturer1s 
instructions, may cause interference to radio and television reception. It 
has been type-testErl. and found to comply with the limits for a class B 
computing device in accordance with the specifications in SUbpart J of Part 15 
of FCC Rules, which are designErl. to provide reasonable protection against such 
interference in a residential installation. Ibwever, there is no guarantee 
that interference will not occur in a particular installation. If this 
equipment does cause interference to radio or television reception, which can 
be determined by turning the equipment off and on, the user is encouraged to 
try to correct the interference by one or IIDre of the following measures: 

Reorient the receiving antenna. 
Relocate the canputer with respect to the receiver. 
~e the canputer away from the receiver. 
Plug the computer into a different outlet so that computer and receiver 
are on different branch circuits. 

If necessary, the user should consult the dealer or an experienced 
radio/television technician for additional suggestions. 'lhe user may find the 
following booklet preparErl. by the FErl.eral Communication Oommission helpful: 

IlHow to Identify and Resolve Radio-TV Interference Problemsll • 'Ibis booklet is 
available from the U. S. Government Printing Office, Washington, OC 20402, 
Stock tb. 004-000-00345-4. 
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21.3 IQ\YllR) 286i K)IE[, A SP&!IFlCATICH) 

CPU: 

ReM: 

RAM: 

DISK STORAGE: 

BOARD EXPANSION: 

COIDR GRAPHICS: 

TIME DEVICES: 

SOUND SYSTEM: 

I/O CCl'JNECI'IONS: 

CASE: 

DIMENSIONS: 

PCWER: 

80286 micro~ocessor, 6.0 MHz clock~ socket for 80287 
math co-processor. 

32 KB~ includes automatic self test of system on 
power up. 

512 KB standard: expandable to 640 KB on the 
mainboard; expandable to 15 MB with installation of 
addi tional boards. 

One doUble-sided, high-density floppy diskette drive~ 
1.2 MB of storage. 

Eight expansion slots ~ one is used for the system, 
leaving seven IBM EC AT compatible slots for user 
options am workstation growth. 

Detachable, 84 keys, IBM EC AT compatible in layout 
and function keys~ may be locked to prevent 
unauthorized use~ bi-directional interface. 

Color graphics may be added with the installation of 
an additional board. 

Real time clock/calendar with lithium battery back
UP: also features three user programmable timers. 

Includes speaker to allow user programmable tones. 

IBM EC AT compatible parallel and serial ports may be 
added with the installation of additional boards. 

Metal construction: desk-top configuration. 

length 21 1/4 inches: depth 17 inches: height 6 3/8 
inches; weight 38 lbs. 

115/230 volts, 60/50 cycles. 
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21.4 I<AYPR> 286i KlIEL B SPK!IFICATI<E 

CPU: 

RCM: 

RAM: 

DISK STORAGE: 

BOARD EXPANSION: 

COIDR GRAPHICS: 

TIME DEVICES: 

SOJND SYSTEM: 

I/O ~IONS: 

CASE: 

DIMENSIONS: 

rofflR: 

80286 microprocessor, 6.0 MHz clock: socket for 80287 
math co-processor. 

32 KB: inclu:1es automatic self test of system on 
IX>wer up. 

512 KB standard: expandable to 640 KB on the 
mainboard: expam.able to 15 MB with installation of 
addi tional boards. 

Two double-sidoo., high-density floppy diskette 
drives: 1.2 MB of storage each. 

Eight expansion slots: three are usoo. for the system, 
leavin;J five IBM PC AT compatible slots for user 
options am workstation growth. 

Detachable, 84 keys, IBM PC AT compatible in layout 
and function keys: may be lockoo. to prevent 
unauthorized use: bi-directional interface. 

Standard: IBM PC AT compatible: RGB output. 

Real time clock/calendar with lithimn battery back
up: also features three user programmable timers. 

Inclu:1es speaker to allow user programmable tones. 

Qle parallel port: IBM PC AT compatible. 
One serial port: IBM PC AT compatible. 

Metal construction: desk-top configuration. 

Length 21 1/4 inChes: depth 17 inches; height 6 3/8 
inches: weight 38 lbs. ' 

115/230 volts, 60/50 cycles. 
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21.5 RAn'R) 286i MJIEL C SPEIFICATI<E 

CPU: 

ReM: 

RAM: 

DISK S'IDRAGE: 

BQMD EXPANSION": 

I<EYB<lARD: 

COIDR GRAPHICS: 

TIME DEVICES: 

SOUND SYSTEM: 

I/O ~IONS: 

CASE: 

DIMENSIONS : 

80286 microprocessor, 6.0 MHz clock: socket for 80287 
math co-processor. 

32 KB: includes automatic self test of system on 
power up. 

640 KB standard: expandable to 15 MB with 
installation of additional boards. 

CDe double-sidErl, high-density floppy diskette drive: 
1.2 MB of storage. CDe hard disk drive: 20 MB of 
storage. 

Eight expansion slots: two are usErl for the system, 
leavin:J six IBM PC AT canpatible slots for user 
options and workstation growth. 

Detachable, 84 keys, IBM PC AT canpatible in layout. 
and :f1.mction keys: may be lockErl to prevent 
unauthorized use: bi-directional interface. 

Color graprics may be addErl with the installation of 
an additional board. 

Real time clock/calendar with lithium battery back
UP: also features three user programmable timers. 

Includes speaker to allow user programmable tones. 

cne parallel port: IBM PC AT canpatible. 
Ckle serial port: IR."1 PC AT canpatible. 

Metal C<Xlstruction: desk-top configuration. 

Length 21 1/4 inches: depth 17 inches: height 6 3/8 
inches: weight 38 lbs. 

115/230 volts, 60/50 cycles. 
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CPU: 

RCM: 

RAM: 

MEDIA STORAGE: 

BQl\RD EXPANSION: 

COIDR GRAPHICS: 

TIME DE.VICFS: 

SOUND SYSTEM: 

I/O CONNECl'IONS: 

CASE: 

DIMENSIONS: 

PCWER: 

00286 microprocessor, 6.0 MHz clock: socket for 00287 
math co-processor. 

32 KB: includes automatic self test of system on 
power up. 

640 KB standard: expandable to 15 MB with 
installation of additional b:>ards. 

Ole double-sided, high-density floppy diskette drive: 
1.2 MB of storage. (be hard disk drive: 20 MB of 
storage. (be l/4-inch streaming tape cartridge 
drive. 

Eight expansion slots: four are used for the system, 
leaving four IBM PC AT canpatible slots for user 
options and workstation growth. 

Detachable, 84 keys, IBM PC AT canpatible in layout 
and function keys: may be locked to prevent 
unauthorized use: bi-directional interface. 

standard: IBM PC AT canpatible: RGB output. 

Real time clock/calendar with lithium battery back
UP: also features three user programmable timers. 

Includes speaker to allow user pro;rammable tones. 

(be I;BI"allel port: IBM PC AT compatible. 
(be serial port: IBM PC AT canpatible. 

Metal construction: desk-top configuration. 

length 21 1/4 inches: depth 17 inches: height 6 3/8 
inches: weight 38 lbs. 

115/230 volts, 60/50 cycles. 
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22." CHASSIS 

22.1 rnASSIS COVER RlHJVAL 

WARN1l\J:;1 '!he KAYPRQ 286i contains static sensitive devices. Make sure 
that you are grounded before you remove the cover. '!he 
preferred method is to have a grounding strap attached to the 
wrist with the drain lead connected to a common earth ground 
and to have the computer positioned on a conductive grounded 
mat. vlith the above precautions observErl, am the power 
disconnectErl, one may remove and install components or 
adapters. 

1. Turn off the computer and disconnect lAC power by unplugging the 
power cord from the back of the computer. 

2. Disconnect all perifheral cords and cables from the back of the 
canputer (printer cables, modem cable, et cetera). 

3. Gently pull the back panel cover from the back of the computer. It 
is held onto the back panel of the chassis by four Velcro (tm) 
strips. 

4. Remove the five cover mounting screws l~atErl on the back of the 
KAYPRO 286i in each corner and top center (refer to Figure 22-1). 

Figure 22-1 Q:wer M:>1.mting Screws 

Cover Mounting. 
Screws 
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5. Slide the cover toward the front of the computer (refer to figure 
22-2). If it sticks, fim the oostruction (usually the back corners 
or the drive mOlmting clips), and free the cover. 

1. Slide the cover toward the back of the computer until the cover is 
against the rear panel of the chassis. 

2. Replace and tighten the five cover m::>lttlting screws. 
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23." SYS1."EM Rll\ROO 
The term "System Ibards" in this manual is defined as the mainOOard plus 
any adapter cards that make up the standard system for a particular 
catlputer. 

23.1 Descriptions for different m:dels 

I<AYPR) 286i K>IEL A 

The KAYPRO 286i mmel A system boards include the mainboard with 5l2K 
bytes of RAM standard and a combination diskette drive/hard drive 
controller card. 

J<AYPR) 286i K>IEL B 

The KAYPRO 286i mmel B system b:>ards includes the mainboard with 5l2K 
bytes of RAM standard, a combination diskette drive/hard drive 
controller card, a serial/parallel port card, and a color card. 

I<AYPR) 286i MOIEL C 

The KAYPRO 286i mmel C system b:>ards include the mainboard with 640K 
bytes of RAM standard, a combination diskette drive/hard drive controller 
card, and a serial/~rallel port card. 

KA.YPR> 2B6i MOIEL 0 

The KAYPRO 286i mmel B system b:>ards includes the mainboard with 640K. 
bytes of RAM standard, a combination diskette drive/hard drive 
controller card, a serial/parallel port card, a color card, and a tape 
drive controller card. 

23.2 ADAPl'ER CAROO 

23.21 <D.fl'IDIUR CARD 
The controller card is a Hestern Digital 1002 combination diskette 
drive/hard drive controller card and is not dealer serviceable. 

23.22 OOUDR CARD 
The color card offers standard graphics resolutions of 320 b¥ 200 with 
four colors or 640 b¥ 200 black and white with any IBM compatible RGB 
monitor. 

23.23 TAPE DRIVE <nill'ROIU2 CARD 
The tape drive controller card is a Wangtek PC-36 Controller and is not 
dealer serviceable. 
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23.24 SERIAL/P1\RAU.EL roRI.' CARD 
The serial/parallel port card consists of two I/O ports. One is a DB-258 
cormector for use with parallel peripheral devices, and the other is a 
DE-98 serial connector for serial devices such as modems, plotters, or 
serial printers. The serial/parallel port card pc::>rts are selectable as 
COM 1 and LPI' 1 or COM 2 and LPI' 2 by reversing the DIP switch settings 
or jumpers (Jl and J2) on the card. 
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23.241 Ie LIST 

Reference Designation Description 
----,-------

Serial/Parallel Ittt cam, 81-623, :RAYPR> 286i DDdel. B 

U16 
U12,13 
U9 
U10 
U17 
U11 
U6 
U18 
U7 
U14 
Jl,2 

PAL 16LB 
74LS04 
74LS125 
74LS155 
74LS174 
74LS240 
74LS244 
74LS245 
74LS374N 
7405 
DIP SWITCH 
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(81-693) 
Hex inverter 
Tri quad buffer 
Hex "D" flip-flop 
Hex "D" flip-flop 
Octal inverter buffer 
Tri octal buffer 
Bi-directional 8-bit buffer 
Octal latch 
Hex inverter 
4 pcs x 2 selects 
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Figure 23-1 Expansion Slot Cover 

SAVE THIS SCREW.~ 

EXPANSION 
SLOT'S COVER 

I 

Figure 23-2 Support Bracket 

SUPPORT BRACKET 

FRONT PANEL 

REAR PANEL 
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23.25 AmPl'ER CARD RIKJ\1AL 

WARNIlliGl '!he KAYPRO 286i contains static sensitive devices. Make sure 
that you are gI'01.lIrled before you remove the cover. '!he 
preferred method is to have a grounding strap attached to the 
wrist with the drain lead connecte::! to a canmon earth ground 
and to have the computer positione::! on a con:1uctive groundEri 
mat. With the above precautions dbserve::!, and the p:>wer 
disconnected, one may remove and install components or 
adapters. 

N:>te: All cards that are installe::! by Kaypro Corporation may be 
remove::!, but must be returne::! to the expansion slots assigne::! to 
them. 

1. Turn off the caaputer and disconnect the Fe patNer. 

2. Remove the chassis cover (22.1). 

3. Remove all cables and connectors that are attached to the card, 
taking notice of the position of each of these cables and connectors. 

4. Remove the screw that secures the card (locate::! toward the rear 
panel of the computer). 

5. Remove the card from the card cage by sliding it upward until the 
edge cormector is separate::! fran the expansion slot receptacle and 
the card is out of the card cage. 

23.26 AmPl'ER CARD DBrAUATI<B 

WI'E: Some of the smaller expansion cards may not fit in most slots 
of the KAYPRO 286i because of an extra tab on the card that hangs 
down. '!hese cards must be place::! in the expansion slots marked Jl 
and J7, or another compatible card that does. fit must be use::!. 

1. If you are installing a new card, remove the expansion slot cover 
(refer to Figure 23-1). 

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

3. 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, and the other side of the card slides into the plastic supfX>rt 
bracket (refer to Figure 23-2). 

4. Press the card until it is firmly seated in the expansion slot 
receptacle. 
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5. Replace and tighten the screw that secures the mounting bracket to 
the card cage. 

6. Replace the chassis cover. 

7. After installing a new card, it may be necessary to run the "Setup" 
program. 
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23.3 MMNlD\RD 

23.31 Description 

'!he mainboard on the KAYPRO 286i is p::>pulated with 5l2K bytes of RAM 
(640K bytes on KAYPRO 286i models C and D), and is socketed to allow the 
memory to be expanded to 6401< bytes. To implement the RAM expansion on 
the system board, see section on "Memory Expansion" below. 

'!he KAYPRO 286i mainboard is socketed for and will support the 
addition of an Intel 80287 math co-processor. The co-processor 
should be installed in the socket labeled U-62. Position the c0-

processor so that pin number 1 is towards the front of the ca:nputer 
and is in the left side of the socket. 

After the 80287 math co-processor is installed, it will be necessary 
to run the "Setup" program. 

'!he increase on the system tx::>ard from 5121< bytes to 6401< bytes can 
be increased by p::>pulating Bank 2 and Bank 3 on the mainboard with 
64K xl, l50ns dynamic RAM. '!he increase in system memory is not 
required before any memory expansion cards are installed, but that 
l28K of memory must be blocked out. 

The memory can be blocked out by installing a jumper between pins 1 
and 2 of the RAM Enable/Disable switch (J18) on the mainboard. By 
using expansion cards, RAM can be extended to the maximum the system 
will support, which is 15M bytes. 

Any time the system memory is increased either by populating the 
empty banks on the mainboard or installing memory expansion cards, 
the "Setup" program must be run. 
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23.32 IC LIST, I<AYPR) 286i Ml\llBlARD 

Reference Designation Description 

------------------------------------- ,---------------------
Mrlnboard, 81-fJ35 & 81-836 KAYPK> 286i lIIXlels A and B 

U6, U12 
U49 
U92, U113 
U10, U114 
048, U82, U83 
U18 
U59, U77, U129, U137 
U55 
U125 
U64, U70, U71, U122, U135 
U69, U91, U134 
U72 
U78, U133 
U60, U124 
U136 
U87 
U53, U126 
U68 
U95 
U51 
U132 
U105, U117 
Ul04 
U96, U106 
U130 
U88 
U118 

U38 
UOO 
U103 
U116 
U127 
U111 
U94 
U1, 2, 7,8, 13, 14, 19,20,23, 24, 

28,29,33,34,39,40,43,44 
U121 
U56,66,67, 84, 97, 98 
U5,11,65, 73, 74, 75, 76,81 
U50, 61, 107 
U98 
U120 
U27 
U47 
U86,90, 102, 109, 110, 112,115 
U58 

74F280 
74F257 
74F174 
74F175 
74F158 
74F139 
74F74 
74F20 
74F11 
74F10 
74m8 
74FOO 
74I.S125 
74I.S51 
74LS02 
74I.S112 
74S51 
74I.S646 
74LS612 
74LS590 
74LS245 
8259A-2 
8254-2 
8237A-5 
82288 
82284 
8742 

8284A 
80286 
~14069U 
MC14681SP 
PAL 16L8A 
638081 ~I 
28842 TI 
41256P-15 

7407 
74AI.S573 
74AIS245 
74AI.S244 
74AIS175 
74AI.S138 
27128A-2 
27128A-2 
74AIS74 
74AI.S32 

23-9 

Parity generator/checker 
Multiplexer 
Hex "011 flip-flop 
Quad "011 flip-flop 
Multiplexer 
Decoder 
Dual "0" flip-flop 
Dual NMID gate 
Triple AND gate 
Triple NAND gate 
Quad AND gate 
Quad NMID gate 
Tri quad buffer 
Dual .ANl).{)R-invert gate 
Quad NOR gate 
Dual J K flip-flop 
Dual AND-OR-invert gate 
Octal bus transceiver 
Mem::>ry mapper 
B-bit binary counter 
Tri octal transceiver 
Programnable interrupt controller 
Programnable interval t.imer 
rMA controller 
Bus controller 
Clock 
Universal peripheral interface 

B-bit microcanputer 
Clock 
CPU 
CMOS hex 
Real time clock 
(81-686) 
(81-689A) 
(81-687C) 
256K x 1, 150ns, dynamic RAM 

Hex buffer 
Tri octal "0" latch 
Tri octal transceiver 
Tri octal buffer 
Quad "0" flip-flop 
Decoder/demultiplexer 
EPRCM (81-691E) 
EPR<M (81-692E) 
Dual "0" flip-flop 
Quad OR gate 



MainboaJ:d, 81-835 & 81-fJ36 KAYPR) 286i DIX1e.ls A am. B cant 'd •. 

U85 
U54 
U89 
U79,123,131 
U100,108 
U99,128 

74AIB27 
74ALS10 
74AIB08 
74ALS04 
74AIB02 
74ALSOO 

Triple N:>R gate 
Triple NAND gate 
Quad. NAND gate 
Hex inverter 
Quad N:>R gate 
Quad NAND gate 

,------------------------------"---------------------~--
MainboaJ:d, 81-837 :KAYPR> 286i nolel.. C 

'lhe KA'YPRO 286i model C mainboard is the same as the KAYPRO 286i models A and 
B with the following addition: 

U3,4,9,10,15,16,21,22,25, 
26,30,31,35,36,41, 
42,45,46 

6665-AP15 64K x 1, 150ns, dynamic RAM 

------------------------------- ---------_._---------.---------------,---------
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23.34 MMNOOARD ~ PIN ASSICBEm'S 

SPFAKER ~ (JI9) 

pin Assigrunent 
1 03.ta OUt 
2 Key (N/C) 
3 Ground 
4 +SVOC 

KEYBOARD CD.tilCl'CR (J22) 

Pin Assigrunent 
1 Keyboard Clock 
2 Keyboard 03.ta 

power up. 

FafER ~ (JI1) 

Pin 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 n 

Assigrment 
'R7.Ner Good 
+5VDC 
+12VDC 
-12VDC 
Ground 
Ground 
Ground 
Ground 
-5VOC 

RAM: 
5 

640 KB standard: expandable to 15 MB with 
+5VOC 

pin 
1 
2 

Assignment 
I<".ey SWitch 
Ground 

RAM DlABIE/DISl\BI.E fHl'Im (JI8) 

Pin 
1 
2 
3 
4 

Assigmnent 
+ Battery 
Key 
Ground 
Ground 

Jumper Positions Function 
1 and 2 (towards the front 

of the carputer) Disable last 1281< of RAM on the mainboard 
2 and 3 (towards the back 

of the canputer) 
N:>t, Jumpered 

Enable last 1281< of RAM on the mainboard 
Ehable last 128K of RAM on the Iiainboard 

Note: Before the system RAM may be increased by installing additional memory 
expansion cards, either memory banks 2 and 3 on the mainOOard must be filled, 
or this switch must be set to disable those banks. '!he default setting is 
"N:>t, Jumpered". Please see section 23.3 Memory Expansion. 

TYPE CF DISPlAY CARD JOG?ER (fin) 

'!he purpose of this jumper is to tell the KAYPRO 286i into which display card 
the primary display is attached. The primary display is activated when the 
system is turned on. 

Jumper Positions 
Pins 1 and 2 (the pins closest 

to the pc:Mer supply) 
Pins 2 and 3 (the pins closest 

to the expansion slots) 

Function 
The primary display is attached to the 
color/graphics rronitor card. 
'!he primary display is attached to the 
nonochrane display card. 
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c:::J c::=J c=:J c:::J c:::::J c:::J 
FRONT OF c:::J c::=J c:J c:::J [:::=J CJ 
COM PUTER c:::J c::=J c=:J c:::J 

Ii Ii 

,I 
J1 

SPEAKER 
CONNECTOR 

(J19) POWER 

LED 
(J20) 

KEYLOCK 
CONNECTOR 
(J23) 

J10 J2 
,II, 

J11 J3 
,II, 

J12 J4 
,I" 

J13 J5 
,II, 

J14 J6 

c:::J c:::::J c=:J c:::J 1c:==:J1 CJ ISII ~~ 

B8BB I I ~~~m~~~~ 
El B El El I[=:Y=~I~I' ~~21IS~~~~ 
o c:::::J ~ c:::J I I ~I, ~~ 

c:J c:::::J CJ ~~~~ 
c:::J c::=J c:::J c:::::J I, ,I~I' ~~J~7 ~~ 

c:::J CJ c:::J c:::::J I I J 16 J8 
c:::J RAM c=J c=J. c=J c:=:J 

CJ CJ CJ CJ i ENABLEIDISABLE ] c=J. c::J 
c:::J c:::::J c:::::J J U M PER ~ 0 c:J c::J 

CJ c:J ~ c:::J 0 I I I I c:::::::J 
c:::::J c:::::J c=:J c=J c:::J c:::J 

c:::::J c:::::J c=:J c:::::J c:J I I I I I I c:=J 
c:::::J c:::::J c:::::J c:::J c::J ~ 
c:::J CJ c:J c::=J I I I I I r::::::J CJ 
c:::J c:::::J c:::::J c::=J c::=:J 0 0 c::J CJ c=J 

BATIERY 
CONNECTOR 
(J21) 

KEYBOARD 
CONNECTOR 
(J22) 

POWER SUPPLY 
CONNECTOR 
(J17) 

TYPE OF 
DISPLAY CARD 
JUMPER (SW1) 



23.35 MAINBOlUID REJ01AL 

WARl.ilIliGl The KAYPRO 286i contains static sensitive devices. Make sure 
that you are grounded before you remove the cover. The 
preferred method is to have a grounding strap attached to the 
wrist with the drain lead connected to a common earth groun:'i 
and to have the computer positioned on a conductive grounded 
mat. With the above precautions observed, am the power 
discomected, one may remove and install components or 
adapters. 

1. Turn off the canputer and disconnect the AC PJWer. 

2. RemJve chassis cover ( 22.1) • 

3. RemJve all cards fran expansion slots {23. 24} • 

4. Refer to Figure 23-3 for mainboard layout. 

5. Remove the 2 hex screws on the mainboard. Q1e is located between J7 
and J8 near the back of the computer, the other is directly opposite 
it near the front of the computer. 

6. Remove the battery wires from J21 {the battery is the black box 
attached to the chassis by Velcro} . 

7. Remove the three sets of wires from J23 (keylock), Jl9 (the 
speaker), and J20 {the power LED}. N::>te positions of all wires. 

8. Remove the power supply cable from J17. 

9. Slide board toward the left side of the computer and lift the 
mainboard out. 

23.36 MAnB:lARD INSTAUATIaiI 

1. Set the mainboard in the bottom of the computer with the expansion 
slots toward the left rear corner of the catp.lter. 

2. Slide the mainboard toward the right of the computer until you feel 
it catch the slots on the bottan of the computer am the screw 
holes on the mainboard are aligned with the screw holes on the 
bottan of the computer. 

3. Replace the tw::> screws on the mainboard. 

4. Replace the power supply cable to J17. N::>te that the three red wires 
{+5V} go closest to the power supply. 

5. Replace the battery wires to J21, the keylock wires to J23, the 
speaker wires to J19, and the pc:Mer LED wires to J20. 

6. Replace chassis cover. 
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24.8 DISK:ooIVES 

24.1 IITGH-DENSITY FIDFPY DISKETl'E DRIVF.S 

24.11 Descriptial 

The KAYPRO 286i's are equipped with high-capacity diskette drives. These 
drives use double-side:i, 5 1/4 inch, 600 Oerste:is, 96 TPI diskettes. These 
diskettes are formatte:i 80 tracks per side, 15 sectors per track and have a 
storage capacity of 1.2 MB per diskette. 

As an option, there are regular density diskette drives available from Kaypro. 
These drives are the same drives use:i in the 8-bit computers and in the KAYPRO 
16 and 16/2. Refer to chapters 9.0 and 19.5 of this manual for identification 
of the different drives and their configuration. All of the diskette drives 
used in the KAYPRO 286i are jumpere:i the same as the drives used for the B 
drive in the 8-bit models of Kaypro canputers. 

24.12 FIDFPY DISKETl'E Il:UV.E CXEFIGJRATI<ES 

Toshiba and Mitsubishi are two manufacturers of floppy diskette drives 
currently being used in the KAYPRO 286i computers. Th.e jumpering instructions 
for each are as follows: 

'lbshiba Cbnfiguration 
1. Locate the plug marke:i PJ13. The pin marked DE should be jumpere:i 

to the middle pin. 

2. Locate the plug marke:i PJ4. en single diskette drive computers or 
the A drive of dual diskette drive computers, the jumpers should be 
in place at positions TM, LO, Rf'.1, and D2. On the B drive of a dual 
diskette drive computer, the jumpers should be at positions LO, HM, 
and D2. 
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Mitsubisbi cmfiguraticn 
1. Refer to drawing of Mitsubishi floppy diskette drive for plug 

positions. 

2. locate the plug closest to the capital letter A on the right side of 
the circuit board of the drive. The jumper should be at position 1. 

3. '!he terminating resistor pack should be in place nearest the letter 
B on the right side if the diskette drive is at the end of the data 
cable. 

4. '!he plug marked SS near the letter D on the left side should have 
its jumper removed. 

5. '!he plug nearest the letter D on the left side should have all 
jumpers removed except the ones at positions IR anj RR. 

6. '!he plug nearest the letter E on the left side should have position 
2 jumpered to the middle post. 

7. '!he plug nearest the letter G on the left side is jumpered. 

8. The plug nearest the letter H on the left side has positions MM am 
DC jumpered. 

9. The plug nearest the letter J on the left side has position HM 
jumpered. 
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Figure 24-1 Mitsmisbi FlogJy Diskette Dr:ive 
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Figure 24-2 
IUNer O:lnnector 

Figure 24-3 
Grounding <hnnector 

SIDE VIEW 
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24.13 FIDPFY DISKErm DRIVE REMOVAL 

~1 '!he KAYPRO 286i contains static sensitive devices. Make sure 
that you are grounded before you remove the cover. The 
preferred method is to have a grounding strap attached to the 
wrist with the drain lead connected to a common earth ground 
and to have the computer pJsi tioned on a conductive grounded 
mat. va th the above precautions observed, and the pJwer 
disconnected, one may remove and install COInpJnents or 
adapters. 

1. Turn off the computer and disconnect the AC pcMer. 

2. Re:nove chassis cover (22.1). 

3. Remove data cables (see Figure 4-7), pJwer connectors (see Figure 
24-2), and grounding connectors (see Figure 24-3) from the back of 
the diskette drives. 

4. Remove the mounting screws and clips (see Figure 24-4) from both 
sides of each drive. 

5. Slide drive forward out of canputer. 

6. Remove black plastic slide rails on the sides of each drive. ~bte 
the pJsition of each rail--left and right are different. 

MOUNTING SCREWS 
AND CLIPS 

Figure 24-4 ~ Screws am Clips 

FRONT VIEW 
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24.14 FIDPPY DISKE'rl'E DRIVE INS'mUATIW 

1. Install black plastic rails on the new drive{s). Remember that the 
left and right rails are different. 

2. If you are installing a new diskette drive rather than replacing an 
old one, you must first remove the cover plate (see Figure 24-5). 

3. Slide the drive forward into the canputer. 

4. Replace the mounting screws and clips (refer to Figure 24-4) to both 
sides of each drive. 

5. Replace the data cables on the drives (refer to Figures 24-6 and 24-
7). If there are two drives, the top one should be at the end of 
the data cable. If there is only one drive, it should be at the end 
of the data cable. 

6. Replace the tower connectors and the grounding connectors (refer to 
Figures 24-2 and 24-3). 

7. Replace the chassis cover. 

8. /!my time you are installing a diskette drive, (a brand new drive, or 
a different type of drive), you should run the "Setup" program. 

Figure 24-5 Gover Plate 

o 

TWO MOUNTING CLIPS 

FRONT VIEW 
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Figure 24-6 Jl['ive Olble 
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DISK DRIVE C FIXED 

~~~~ DISKETTE 
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DISK DRIVE 0 
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t.;; DRIVE A 

Figure 24-7 Dr:ive Cables in the I<AYPRO 286i 
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24.2 HARD DISK mIVE 

24.21 Description 

'lhe KAYPRO 286i models C and D are equipped with a 20M byte hard disk drive 
manufactured. by Seagate. 

24.22 HARD mSK lEI.VE <XIiIFIWRATIW 

H:>ld the hard disk drive with the face plate of the drive facing you, and the 
circuit board face up. Between the two edge connectors is a plug with four 
pins. All jumpers should be removed. except for the left. middle pin. 

24.23 HARD DISK mIVE RJHJVAL 

1. Turn off the ccmputer and disconnect the AC power. 

2. Renove the chassis cover (22.1). 

3. Remove the data cables, power connector, and grounding connector 
fran the hard disk drive. 

4. Remove the mounting screws and clips from both sides of the hard 
disk drive (refer to Figure 24-5). 

5. Slide hard disk drive forward out of the ~er. 

6. Remove the black plastic slide rails that are on the sides of the 
hard disk drive. l-bte the position of each rail-left. and right 
sides are different. 
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24.24 BARD DISK au:vE DIS'lMlATIW 

1. Install black plastic rails on the new hard disk drive. Remember 
that the left and right rails are different. 

2. Slide the hard disk drive fotward into the canputer. 

3. Replace the mounting screws and clips (refer to Figure 24-5) on 
both sides of the hard disk drive. 

4. Replace the data cables (refer to Figures 24-6 and 24-7), power 
connector, and grmmding oonnector on the hard disk drive. 

5. Replace the chassis CCNer. 

6. !my time you are installing a hard disk drive, (a brand new drive, 
or a different type of drive), you must format the disk using the 
"Fbrmat" program included with the KAYPRO 286i Service Test 
Utili ties Diskette which will be available from Kaypro. After the 
disk is formatted, you should run the "Fdisk", "Fbrmat", and "Setup" 
programs from an MS-OOS diskette. 
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25.1 Description 

The KAYFRO 286i model D comes equipped with a 1/4-inch streaming tape 
cartridge drive. This drive uses standard 450-foot-long tape cartridges and 
can store 20 Mbytes or 45 Mbytes of data using the 4-track or 9-track format, 
respectively. The use of 600-foot-long tape cartridges allows a storage 
capacity of 26.7 Mbytes or 60 Mbytes using the 4-track or 9-track format, 
respectively. 

25.2 S'I'REMING TAPE mIVE R1MJ\7AL 

1. Turn off the canputer and disconnect the AC IXJWer. 

2. Renove the chassis cover (22. 1) . 

3. Remove the data cables, power connector, and grounding connector 
fran the streaming tape drive. 

4. Remove the mounting screws and clips from both sides of the 
streaming tape drive (see Figure 24-4). 

5. Slide streaming tape drive forward out of the canputer. 

6. Remove the black plastic slide rails that are on the sides of the 
streaming tape drive. ~te the position of each rail-left and 
right sides are different. 
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L Install black plastic rails on the new streaming tape drive. 
Remember that the left and right rails are different. 

2. If you are installing a new tape drive rather than replacing an old 
one, you must first remove the cover plate (see Figure 24-5). 

3. Slide the streaming tape drive forward into the canputer. 

4. Replace the mounting screws and clips on both sides of the 
streaming tape drive. 

5. Replace the data cables, power connector, and grounding connector 
on the streaming tape drive. 

6. Replace the chassis cover. 
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26.8 POHl SUl'PJ:N 

26.1 Description 

'!he power supply used in the KAYPRO 286i is a 192 watt switching type 
manufactured by either California D.c. or Tri Mag. The power supply unit 
includes the on/off switch, the fan, most of the wiring harness, and the 
voltage selector switch. If a problem is encountered with any of these items, 
the entire power supply must be exchanged. cpening the power supply unit will 
void the warranty. 

'lb configure the power supply for 230V use, simply locate the voltage selector 
switch (refer to Figure 26-1) on the back of the computer am select the 230V 
setting. 

CAUrION: SErl'ING THE VOLTAGE SELECTOR SWITCH TO THE WRONG l:OSITION CAN CAUSE 
IDcr'ENSIVE DAMAGE TO THE KAYPRO 286i. 

Figure 26-1 IUr.Jer SUR>ly ~lt.age Selector Sdtcb 
IUr.Jer SUWly MJunt.:iDl Screws 

Voltage Selector 
Switch 
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26.3 lUiER. SUPPLY RJH>VAL 

WARNING! 'lhe KAYPRO 286i contains static sensitive devices. Make sure 
that you are grounded before you remove the cover. '!he 
preferred method is to have a grounding strap attached to the 
wrist with the drain lead connected to a common earth ground 
and to have the computer positioned on a conductive grounded 
mat. With the above precautions observed, am the power 
disconnected, one may remove and install components or 
adapters. 

1. Turn off the ccmputer and disconnect the PC power. 

2. Remove the chassis cover (22.1). 

3. Remove the IX>wer connectors and grounding connector from the 
diskette drive(s) am the hard disk drive (refer to Figures 24-2 and 
24-3) • 

4. Remove the l2-pin connector fran J17 on the mainboard. 

5. Remove the four hex screws from the back of the computer (Refer to 
Figure 26-1). 

6. Push the power supply toward the front of the computer and lift it 
out. 

26.4 PCIi'ER SUPPLY INSTAUATICJ.il 

1. Install the IX>wer supply in the computer until the holes in the 
power supply align with the screw holes in the back of the computer 
chassis. 

2. Replace the four hex screws through the back of the computer 
chassis, into the ];Ower supply, am tighten them (refer to Figure 
26-1) • 

3. Replace the l2-pin connector into J17 on the mainboard. NOtice that 
the three red wires (+5VOC) go closest to the ];Ower supply. 

4. Replace the IX>wer connectors and grounding connectors to the 
diskette drive and the hard disk drive (refer to Figures 24-2 and 
24-3) • 

5. Replace the chassis cover. 
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27.S KEYBOARD 

27.1 Description 

'!he keyboard carries signals between itself and the KAYPRO 286i through the 
use of a bidirectional serial interface. 

'!he keyboard has a buffer that saves data until the interface is ready to 
receive it. '!his buffer stores 16 characters on a first-in-first-out basis. 

All keys pressed on the keyboard will be detected, and scan codes sent to the 
interface in correct sequence, regardless of the number of keys depressed. 
Any keystrokes entered While the keylock is on will oot be detected. 

27.2 KEYBOARD ~ 

'1lle keyboard has a five pin DIN connector with the following keyOOard 
interface signals: 

DIN SICNAL NAME 

1 Keyboard Clock 
2 Keyboard Serial rata 
3 Reset 
4 Ground 
5 +5V1X! 
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28." B1d"l'ERY 

28.1 Description 

'!he battery powers the computer1s clock. and the system configuration memory. 
The life expectancy of this battery is three to five years. If the system 
clock. starts running noticeably slow, or if the computer displays the message 

. II Invalid configuration informationll, or IITime-of-day clock. stopped", it is 
probably time to replace the battery. hly time the battery is remove1. or 
disconnecte1. from the mainboard, the system configuration information is lost, 
and the llSetupll program must be nm. 

28.2 B1d"l'ERY RIHNAL 

WARNINGl '!he KAYPRO 286i contains static sensitive devices. Make sure that 
you are grounde1. before you remove the cover. 

1. 'I\lrn off the canputer and disconnect the 'PC IXJNer. 

2. Retrove the chassis cover ( 22.1) • 

3. locate the battery to the right of the expansion slots attache1. to 
the back. of the chassis by a Velcro (tm) strip (refer to Figure 
28-1) • 

4. Retrove the battery connector from the mainboard. 

5. Gently pull the battery fran the chassis. 

Figure 28-1 location of the Battery 

BATIERY CONNECTOR BATIERY 

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

! 1 I I 
DDDDDDDDD [ I [ \ 
000000000 
000000000 ! I \ I 

------~-~~-
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28.3 BA'lTERY IRm\UATIClSJ 

1. Press the side of the battery that has the Velcro (tm) strip to the 
Velcro (trn) strip on the chassis. 

2. Attach the battery connector to the nainboard at]'?Osition Jl. 

3. Replace the chassis cover. 

4. Pmy time the battery is removed or disconnected from the mainboard, 
the system configuration information is lost, and the "Setup" 
program must be run. 
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29.8 SYS'ftM I/O 

29.1 PABAIU:L RRr PIN ASSI<HB!ll'S 

'Ihe pin assigrunents for the primary parallel port (LPl' 1) on the KAYPRO 286i 
are as follows: 

PARALLEL fORT (PRN 1) SIGlAL DlREx::TION 
PIN OF SIGNAL 

1 Strobe -> 
2 rata 0 --> 
3 rata 1 -> 
4 rata 2 -> 
5 rata 3 -> 
6 rata 4 -> 
7 rata 5 -> 
8 rata 6 --> 
9 rata 7 -> 

10 Acknowledge <--
11 Busy <---
12 Paper End <---
13 Select <--
14 Auto Feed -> 
15 Fault <-
16 Initiate -> 
17 Select In --> 

18-25 Ground 

NOl'E: ALL CABlES USED WITH THE KAYPRO 286i MUST BE SHIELDED IN ORDER TO 
COMPLY WITH FCC REGUIATIONS. 
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29.2 smIAL RHl' Pm ASSIGIIiMENTS 

The pin assignments for the serial port (CQ1 1) on the KAYPRO 286i are as 
follows: 

SERIAL PORI' SIGNAL DI~ION 

PIN OF SIGNAL 

1 carrier Detect <-
2 Receive Data <-
3 Transmit Data --> 
4 Data Terminal Ready -> 
5 Signal Gromld 
6 Data Set Ready <-
7 Request 'lb Send -> 
8 Clear 'Ib Send <-
9 Ring Indicator <-

NOl'E: ALL CABLES USED WITH THE KAYPRO 286i MUST BE SHIELDED IN ORDER TO 
COMPLY WITH FCC REGUlATIONS. 
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'!he pin assigmtents for the RGB m::>nitor adapter are as follows: 

PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SIGNAL 

Ground 
Grourrl 
Red input 
Green input 
Blue input 
Intensity 
lib connection 
Ibrizontal sync 
Vertical sync 

NOl'E: ALL CABLES USED WITH THE KAYPRO 286i MUST BE SHIELDED IN ORDER TO 
COMPLY WITH FCC REGUIATIONS. 
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29.4 I/O Rm.' AIDe;SBS 

PORT (HEX) 

000-0lF 

020-03F 

040-05F 

060-06F 

070-07F 

080-09F 

0A0-0BF 

OC0-<lDF 

0F0 

0Fl 

0F8-0FF 

lF0-lF8 

200-207 

278-27F 

2F8-2FF 

300-3lF 

360-36F 

378-37F 

380-38F 

3A0-3AF 

3B0-3BF 

3C0-3CF 

300-3DF 

3F0-3F7 

3F8-3FF 

DEVICE/FUNcrION 

r.MA chip, 8237A-5 

Interrupt, 8259A 

Timer, 8254-2 

Keyboard, 8042 

Real-time clock 

DMA Register, 74LS6l2 

Interrupt controller, 8259A 

IMA controller, 8237A-5 

Math co-processor 

Math co-processor 

Math co-processor 

Reserved 

Game I/O 

Parallel port (secondary) 

Reserved 

Reserved 

Reserved 

Parallel port (primary) 

SDIC, bisynchrooous (secondary) 

Bisynchrooous (primary) 

Reserved 

Reserved 

Color graIilics 

Diskette controller 

Serial port 
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29.5 MJHJ.« MAP OF TIE I<AYPR> 286i <DtPlJl'ER 

+----- ---_._---------------------------------------
I F'F'F'F'F'F'h 
I System RCM, BIOS 
I FF0000.h 
+----------------------------------------------
I FEl"F'F'F'h 
I Reserved 
I FE0000.h 
+---------------------------------------------
I FDFFFFh 
I Marory Expansion 
I 100000.h 
+-----------------------------------------------

0F'F'F'F'Fh 
RCM 

0FOO00.h 
+----------------------------------------------------
I 0El''F'F'Fh 
I Reserved 
I 0E0000h 
+----------------------------------------------------
I 0DFFFFh 
I I/O Expansion 
I 0C0000.h 
+-----------------------------------------------------
I OOFFFF'h 
I Video RAM 
I 0A0000.h 
+-----------------------------------------------
I 09FFFFh 
I Mem::>ry Expans ion 
I 080000.h 
+-------------------------------------------------
I 07FFFFh 
I User Marory 
I 000000h 
+-----------------------------------------------------
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220V configuration 
8-bit oamputers, 8--2 
KAYPRO 16, 19-27 

230V configuration, KAYPRO 286i, 26--1 
80287 math co-processor, KAYPRO 286i, 23--8 
adapter cards, KAYPRO 16 

installation, 19--20 
rerroval, 19-18 

adapter cards, KAYPRO 286i 
color card, 23-1 
controller card, 23--1 
installation, 23--6 
ranoval, 23--6 
serial/parallel port card, 23--2 
tape drive controller card, 23-1 

ASCII chart, 8-bit oamputers, 17--1 
battery, KAYFRO 286i 

connector, 23-16 
description, 28--1 
installation, 28--2 
removal, 28-1 

block diagram 
KAYPRO 10, 6-20 
KAYPRO 2 and 4, 6--7 

board assembly removal, KAYFRO 16, 19-16 
chassis cover, KAYPRO 286i, 22-1 
chassis cover, ROBIE, 14--1 
chassis hood, 8-bit canputers, 5-1 
chassis hood, KAYPRO 16, 19-3 
chip layout 

KAYPRO 10 (8l-180-n), 6-16 
KAYPRO 2 (8l-ll0-n), 6-2 
KAYPRO 2/4 (81-240-n), 6--8 
KAYPRO 2/84 and 2X (8l-294-n), 6-26 
KAYPRO 4/84 (8l-l84-n), 6-34 
KAYPRO ROBIE (8l-2%-n), 6-42 

color card, KAYPRO 286i, 23--1 
connectors, 8-bit canputers 

keyboard, 16--6, 16--8 
keyboard KAYPRO 10, 16-7 
modan, 16-9 
modan port KAYPRO 10, 16-7 
parallel printer connector KAYFRO 10, 16-7 
parallel printer port, 16--5, 16-9 
serial data channel, 16--8 
serial port, 16--6 
serial printer connector, 16-8 
serial printer connector KAYPRO 10, 16--7.1 

connectors, KAYFRO 16, 19--43 



connectors, KAYPRO 286i 
battery, 23-16 
keyboard, 23-16, 27-1 
keylock, 23-16 
IXJWer, 23-16 
speaker, 23-16 

INIEK (cmti.nued) 

controller board, 8-bit canputers, 11-1 
controller board, KAYPRO 16, 19-22 
controller card, KAYPRO 286i, 23--1 
CRT, 8-bit computers 

aligning yoke, 7--2.1 
alignment, 7-3 
brightness, 7--2 
descriptions, 7-1 
focus, 7--2 
horizontal centering, 7--1 
horizontal hold, 7-2 
h:>rizontal width, 7-1 
installation (except ROBIE), 7-5 
raroval (except ROBIE), 7-5 
vertical size curl linearity, 7-1 

CRT, KAYPRO 16 
adjustments, 19-23 
installation, 19-25 
raroval, 19-24 

DE-9P serial p:>rt, KAYPRO 16, 19-46 
DE-9S connector, KAYPRO 16, 19--44 
diskette drives, 8-bit computers 

cleaning, 9-1 
configuration, 9-5 
Drivetec, 9-1, 9-9 
identification, 9-2 
installation (except ROBIE), 9-10 
installation (ROBIE), 14-2 
raroval (except ROBIE), 9-10 
raroval (ROBIE), 14-2 

diskette drives, KAYPRO 16 
description, 19-31 
installation, 19-34 
raroval, 19-32 
raroval (KAYPRO l6/2), 20-2 

diskette drives, KAYPRO 286i 
configuration, 24-1 
description, 24-1 
installation, 24--6 
raroval, 24-5 

FCC infonnation 
8-bit camputers, 2-1 
KAYPRO 286i, 21-2 

hard disk drive controller board 
8-bit canputers, 11-1 
KAYPRO 16, 19-22 
KAYPRO 286i, 23-1 



INIEK (Ontinued) 

hard disk drive, 8-bit canputers 
configuration, 10-3 
description, 10-2 
installation, 10-5 
intrOOuction, 10-1 
rarova1, 10--4 

hard disk drive, KAYPRO 16 
description, 19--37 
installation, 19--40 
removal, 19--38 

hard disk drive, KAYFRO 286i 
configuration, 24--8 
description, 24--8 
installation, 24-9 
rarova1, 24--8 

I/O port addresses 
8-bit oamputers, 16-10 
KAYFRO 16, 19--48 
KAYPRO 286i, 29--4 

Ie list 
KAYPRO 10 (81-180-n), 6-17 
KAYPRO 16 color graphics card (81-517), 19-5 
KAYPRO 16 floppy-RAM-IjO card (81-515), 19--5 
KAYPRO 16 mairiboard (81-511), 19--4.1 
KAYPRO 16 processor card (81-513), 19-6 
KAYFRO 2 (81-110-n), 6-3 
KAYPRO 2/4 (81-240-n), 6-9 
KAYPRO 2/84 and 2X (81-294-n), 6-27 
KAYPRO 286i mairiboard (81-621), 23-9 
KAYFRO 286i serial/parallel port card (8l-623), 23-3 
KAYPRO 4/84 (81-184-n), 6-35 
KAYPRO ROBIE (81-296-n), 6--43 

interface board, KAYPRO 10, 12-1 
internal malan, 8-bit canputers, 16-14 
keyboard, 8-bit cxuputers 

cable pinouts, 13-1 
codes and functions, 16-3 
connector, 16--6 
connector KAYPRO 10, 16-7 
description, 13-1 

keyboard, KAYPRO 16, 19--41 
keyboard, KAYFRO 286i 

connector, 23-16, 27-1 
·description, 27-1 

keylock connector, KAYPRO 286i, 23-16 



INIEX (c:mtinued) 

rria.inboard, 8-bi t canputers, 6-1 
installation, 6-57 
keyboard connector, 16-8 
keyb::>ard connector pin assignments, 16-6 
keyboard connector pin assignments :KAYPID 10, 16--7 
IOOdem connector, 16-9 
IOOdem port pin assignments I<AYPRO 10, 16-7 
parallel printer connector I<AYPRO 10, 16-7 
parallel printer port, 16-9 
parallel printer part pin assignments, 16--5 
rem:>val, 6--57 
serial data Channel, 16-8 
serial port pin assignments, 16--6 
serial printer connector, 16-8 
serial printer connector I<AYPRO 10, 16-7.1 
troubleshooting tips, 6-1 
video signals, 7--4 

mainboard, I<AYPID 16 
installation, 19--17, 19--21 
rerccval, 19-16, 19-21 

mainboard, I<AYPRO 286i 
80287 math co-processor, 23-8 
connectors, 23-16 
description, 23--8 
Ie list, 23-9 
installation, 23--18 
memory expansion, 23-8 
RAM enable/disable switch, 23-8 
rerccval, 23-18 
sChematics, 23--11 

memory expansion, I<AYPRO 286i, 23-8 
menory map 

KAYPRO 10, 17--3 
KAYPRO 16, 19--49 
KAYPRO 2 and 4, 17-2 
KAYPRO 2/84 and 4/84, 17-4 
KAYPRO 286i, 29--5 
I<AYPRO ROBIE, 17-5 

m::rlem cable (Dl'E), KAYPRO 16, 19--45, 19--46 
IOOdem connector, 8-bit canputers, 16--9 
IOOdem port KAYPRO 10, 16-7 
option switch settings, KAYPRO 16, 19-50 
parallel port pin assignments, I<AYPRO 286i, 29-1 
parallel printer cable, :KAYPID 16, 19--42 
parallel printer connector, KAYPRO 10, 16-7 
parallel printer port I<AYPRO 2/84 and 4/84, 16--9 
parallel printer port, 8-bit canputers, 16-5 
parallel printer, KAYPRO 16, 19--42 



pin assigrnnents, KAYPRO 286i 
parallel port, 29-1 
RGB nnnitor, 29-3 
serial port, 29--2 

INIEX (cmt:inued) 

JPNer connector, KAYPRO 286i, 23--16 
power supply, B-bit canputers 

220V configuration, 8-2 
fuse, 8-2 
raroval, 8-5 
service warning, 8-1 

JPNer supply, KAYPRO 16 
220V configuration, 19-27 
description, 19-26 
installation, 19-29 
ranoval, 19-29 

power supply, KAYPRO 286i 
230V configuration, 26-1 
description, 26-1 
installation, 26-2 
raroval, 26--2 

RAM enable/disable switch, KAYPRO 286i, 23--8, 23--16 
real-time clock, 8-bit catputers, 16-12 
RGB roonitor adapter pin assignments, KAYPRO 286i, 29-3 
RCM revisions, 8-bit carputers, 4-1 
schematics, B-bit canputers 

KAYPRO 10, 6-21 
KAYPRO 2, 6--6.1 
KAYPRO 2/4, 6-13 
KAYPRO 2/84, 6--28 
KAYPRO 4/84, 6-36 
KAYPRO ROBIE, 6--44 
other, 6-50 

schematics, KAYPRO 16 
color graphics card, 19--13 
floppy-RAM-I/O card, 19-11 
mainboard, 19--7 
~essor card, 19-10 

schematics, KAYPRO 286i 
mainboard, 23-11 
serial/parallel port card, 23-4 

scope signals 
KAYPRO 10 (81-180-n), 6--18 
KAYPRO 2 (8l-110-n), 6--4 
KAYPRO 2/4 (8l-240-n), 6-10 

serial data channel, 8-bit catputers, 16-8 
serial port KAYPRO 2 and 4, 16--6 
serial port pin assignments, KAYPRO 16, 19-44, 19--46 
serial port pin assigrnnents, KAYPRO 286i, 29-2 
serial printer cable (lX!E), KAYPRO 16, 19--46 
serial printer cable, KAYPRO 16, 19-44 
serial printer port KAYPRO 10, 16-7.1 
serial printer port KAYPRO 2/84 and 4/84, 16--8 
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serial/parallel port card, KAYPRO 286i, 23-2 
IC list, 23--3 
schematics, 23--4 

service warning, 1--2 
signal locations 

KAYPRO 2 (81-110-n), 6--6 
KAYPRO 2/4 (81-240-n), 6--12 

speaker connector, KAYPRO 286i, 23-16 
specifications 

KAYPRO 1, 3-9 
KAYPRO 10, 3--6 
KAYPRO 10 with clock and nodem, 3--6.1 
KAYPRO 12X, 3-7.1 
KAYPRO 16, 19--2 
KAYPRO 2, 3-1 
KAYPRO 2/84 and 2X, 3--2 
KAYPRo 286i rncxlel A, 21--3 
KAYPRO 286i model B, 21--4 
KAYPRO 286i model C, 21--5 
I~YPRO 286i nodel D, 21-6 
KAYPRO 4, 3--3 
KAYPRO 4/84, 3-4 
KAYPRO 4X, 3--5 
KAYPRO NEW 2, 3--8 
KAYPRO ROBIE, 3--7 

streaming tape drive, KAYPRO 286i 
description, 25-1 
installation, 25-2 
removal, 25--1 

switch settings, KAYPRO 16, 19--50 
symptan/ fix guide 

KAYPRO 10, 15--8 
KAYPRO 2 and 4, 15--2 
KAYPRO 2/84 and 2X, 15--19 
KAYPRO 4X, 15--20 
KAYPRO ROBIE, 15-14 

system boards 
KAYPRO 16, 19--4 
KAYPRO 286i, 23--1 

tape drive controller card, KAYPRO 286i, 23--1 
touch-up infonnation, 5--2 
troubleshooting, 8-bit canputers, 15-1 

KAYPRO 10, 15-8 
KAYPRO 2 and 4, 15--2 
KAYPRO 2/84 and 2X, 15-19 
KAYPRO 4X, 15--20 
KAYPRO ROBIE, 15--14 

type of display card jumper, KAYPRO 286i, 23-16 
vendor addresses, 17--7 
video command protocol, 8-bit canputers, 16--1 
video connector (canposite), KAYPRO 16, 19--47 
video connector (RGB), KAYPRO 16, 19--47 
voltage selector switch, KAYPRO 286i, 26-1 


	000
	001
	002
	003
	004
	005
	006
	007
	008
	009
	01-01
	01-02
	02-01
	03-01
	03-02
	03-03
	03-04
	03-05
	03-06.0
	03-06.1
	03-07.0
	03-07.1
	03-08
	03-09
	04-01
	05-01
	05-02
	06-01
	06-02
	06-03
	06-04
	06-05
	06-06.0
	06-06.1
	06-06.2
	06-06.3
	06-07
	06-08
	06-09
	06-10
	06-11
	06-12
	06-13
	06-14
	06-15
	06-16
	06-17
	06-18
	06-19
	06-20
	06-21
	06-22
	06-23
	06-24
	06-25
	06-26
	06-27
	06-28
	06-29
	06-30
	06-31
	06-32
	06-33
	06-34
	06-35
	06-36
	06-37
	06-38
	06-39
	06-40
	06-41
	06-42
	06-43
	06-44
	06-45
	06-46
	06-47
	06-48
	06-49
	06-50
	06-51
	06-52
	06-53
	06-54
	06-55
	06-56
	06-57
	07-01
	07-02.0
	07-02.1
	07-03
	07-04
	07-05
	08-01
	08-02
	08-03
	08-04
	08-05
	09-01
	09-02
	09-03
	09-04
	09-05
	09-06
	09-07
	09-08
	09-09
	09-10
	10-01
	10-02
	10-03.0
	10-03.1
	10-04
	10-05
	11-01
	11-02
	12-01
	12-02
	13-01
	14-01
	14-02
	15-01
	15-02
	15-03
	15-04
	15-05
	15-06
	15-07
	15-08
	15-09
	15-10
	15-11
	15-12
	15-13
	15-14
	15-15
	15-16
	15-17
	15-18
	15-19
	15-20
	16-01
	16-02
	16-03
	16-04
	16-05
	16-06
	16-07.0
	16-07.1
	16-08
	16-09
	16-10
	16-11
	16-12
	16-13
	16-14
	16-15
	17-01
	17-02
	17-03
	17-04
	17-05
	17-06
	17-07
	17-08
	18-01
	19-01
	19-02
	19-03
	19-04.0
	19-04.1
	19-04.2
	19-05
	19-06
	19-07
	19-08
	19-09
	19-10
	19-11
	19-12
	19-13
	19-14
	19-15
	19-16
	19-17
	19-18
	19-19
	19-20
	19-21
	19-22
	19-23
	19-24
	19-25
	19-26
	19-27
	19-28
	19-29
	19-30
	19-31
	19-32
	19-33
	19-34
	19-35
	19-36
	19-37
	19-38
	19-39
	19-40
	19-41
	19-42
	19-43
	19-44
	19-45
	19-46
	19-47
	19-48
	19-49
	19-50
	19-51
	19-52
	20-01
	20-02
	21-01
	21-02
	21-03
	21-04
	21-05
	21-06
	22-01
	22-02
	23-01
	23-02
	23-03
	23-04
	23-05
	23-06
	23-07
	23-08
	23-09
	23-10
	23-11
	23-12
	23-13
	23-14
	23-15
	23-16
	23-17
	23-18
	23-19
	23-20
	23-21
	23-22
	24-01
	24-02
	24-03
	24-04
	24-05
	24-06
	24-07
	24-08
	24-09
	25-01
	25-02
	26-01
	26-02
	27-01
	28-01
	28-02
	29-01
	29-02
	29-03
	29-04
	29-05
	I-01
	I-02
	I-03
	I-04
	I-05
	I-06

