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REGISTRATION CARD FOR 
INBOARU' 386/PC PIGGYBACK 
MEMORY BOARD 

Important! To register your new board and receive valuable 
Information on future products, please fill out and return this card. 

Your Name 

O Title. 

Company_ 

O Address 
I I . 
^ : City State_ 

Zip Phone_ 

Did you purchase your Piggyback Memory board at the same 
time as your Inboard 386/PC? 

• Yes • No 

In what equipment did you install the Piggyback Memory board? 

Brand (IBM, other) 

Model (PC AT, etc.) 

What software package(s) do you use most of the time? 

Where did you learn about the Piggyback Memory board? (Check 
ail that apply) 

• Dealer • Anotheruser 

• Corporate Information Center • Direct Mail 

Advertisement in 

Article in 

Other 

What other Intel products do you own? 

• Above Board • Math Coprocessor • Other 
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WHATS YOUR 
OPINION? Installing the Inboard™ 386/PC 

Piggyback Memory Board 
301451-001 

We've tried to make this book accurate, complète, and readable. 
Please use this form to let us know whether we've met or fallen 
short of thèse objectives. 

1 How usefui was the manual? 

Poor Average Good Excellent 

2 Rate the following, based on the manual's information and ease 
of use: 

Board Installation Poor Avg. Good Excellent 

Software Installation Poor Avg. Good Excellent 

3 Did we leave out any usefui infomation? If so, what? 

4 What inaccuracies did you find? (Please provide page numbers.) 

Name; 
Address; 

Phone ( ). 

Thanks for taking the time to fill out this form. 
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A/07Efffffffffffffi 
Intel's limited warranty covers boards only as Intel delivers them. If you or 
your dealer adds memory chips or other accessories, this warranty witi not 
cover the additions. Furthermore, if you damage the board while installing it in 
your computer or while adding accessories, this warranty does not cover 
repair or replacement. Intel recommends that you have your Authorized Intel 
dealer install this board and any accessories. 

FIVE-YEAR 
LIMITED WARRANTY 

Intel Corporation warrants this board to be in working order for five years from 
the date you purchased It from your authorized Intel dealer. If the board fails 
to be in working order during thèse five years, Intel will, at its option, repair or 
replace the board at no charge except as set forth below. 

Intel furnishes warranty service on an exchange basis. Intel may repair or 
replace your board with new or reconditioned parts, and any replaced boards 
or parts become Intel's property. 

This limited warranty does not cover repair of boards damaged by abuse, 
accident, disaster, misuse, or incorrect installation. 

To obtain warranty service, deliver the board, along with proof of purchase 
date, to the dealer from whom you bought it. If you choose to ship the board 
to your dealer rather than delivering it in person, you must assume the risk of 
damage or loss in transit. You aiso must use the original shipping container 
(or the équivalent) and pay the shipping charges. 

INTEL P R O V I D E S ONLY T H E W A R R A N T I E S S E T F O R T H IN TH IS 
F I V E - Y E A R LIIVlITED WARRANTY. O T H E R W A R R A N T I E S , E I T H E R 
E X P R E S S OR llvIPLIED, S U C H A S W A R R A N T I E S OF F I T N E S S FOR A 
P A R T I C U L A R P U R P O S E OR OF MERCHANTABIL ITY, A R E E X C L U D E D . 
ALL W A R R A N T I E S S E T F O R T H IN TH IS WARRANTY A R E LIMITED TO 
F I V E Y E A R S FROM T H E DATE OF P U R C H A S E . NO W A R R A N T I E S 
W H A T S O E V E R WILL C O V E R THIS BOARD B E Y O N D F IVE Y E A R S . 
H O W E V E R , SOME S T A T E S DO NOT ALLOW TIME LIMITS T O B E 
IMPOSED ON IMPLIED W A R R A N T I E S , S O S O M E O F T H E S E LIMITATIONS 
MIGHT NOT A P P L Y TO Y O U . 

IF TH IS B O A R D IS NOT IN WORKING O R D E R , Y O U R ONLY R E M E D Y IS 
R E P A I R OR R E P L A C E M E N T , A S D E S C R I B E D A B O V E . UNDER NO 
C I R C U M S T A N C E S WILL INTEL B E L I A B L E FOR CONSEQUENTIAL 
DAMAGES, INCLUDING ANY L O S T SAVINGS, L O S T P R O F I T S , OR ANY 
O T H E R DAMAGES, C A U S E D B Y T H E U S E OF THIS BOARD OR INABILITY 
T O U S E IT, E V E N IF T H E D E A L E R OR INTEL HAS B E E N ADVISED OF 
S U C H L IABIL ITY OR O T H E R CLAIMS. 



S O M E S T A T E S PROHIB IT E X C L U S I O N OR LIMITATION OF DAMAGES 
FOR C O N S U M E R P R O D U C T S . IF Y O U L IVE IN ONE OF T H E S E S T A T E S , 
T H E S E LIMITATIONS MIGHT NOT A P P L Y TO Y O U . THIS WARRANTY 
P R O V I D E S Y O U WITH S P E C I F I C L E G A L R I G H T S , AND Y O U MAY H A V E 
O T H E R S , D E P E N D I N G UPON T H E S T A T E IN WHICH Y O U L I V E . 
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Intel Corporation assumes no responsibility for errors that may appear in this manual. 
Nor does Intel make any commitment to update the information contained in this manual. 
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1 INTRODUCTION 
If y o u ' r e In a hur ry to ins ta l l the Inboa rd 3 8 6 / P C P i g g y b a c k 
M e m o r y b o a r d , r ead ing th i s c h a p t e r c a n s a v e y o u t ime . It te l ls 
y o u w h a t y o u c a n s k i p , s o y o u c a n f o c u s on the in format ion y o u 
n e e d . 

H e r e ' s w h a t you ' I l f ind in t h i s m a n u a l : 

C h a p t e r 1 I n t r o d u c t i o n 
S u m m a r i z e s the P i g g y b a c k M e m o r y b o a r d ' s f e a t u r e s , e x p l a i n s 
s o m e of t he t e r m s u s e d in the m a n u a l , a n d te l l s w h e r e to f ind 
C u s t o m e r S u p p o r t in fo rmat ion . 

C h a p t e r 2 A d d i n g m e m o r y to t h e P i g g y b a c k M e m o r y 
b o a r d 

T h i s c h a p t e r e x p l a i n s h o w to a d d m e m o r y c h i p s . If you r 
P i g g y b a c k M e m o r y b o a r d a i r e a d y h a s e n o u g h m e m o r y , sk ip th is 
c h a p t e r . 

C h a p t e r 3 A t t a c h i n g the P i g g y b a c k M e m o r y b o a r d 
to t h e I n b o a r d ™ 3 8 6 / P C 

T h i s c h a p t e r d e s c r i b e s a t t ach ing the P i g g y b a c k M e m o r y b o a r d to 
t he I nboa rd 3 8 6 / P C . 

What is the Piggyback Memory board? 
T h e P i g g y b a c k M e m o r y b o a r d i s a ha l f - length b o a r d that c a n a d d 
u p to 2 M b y t e s of e x t e n d e d m e m o r y to you r compu te r . A s its 
n a m e s u g g e s t s , t he P i g g y b a c k M e m o r y b o a r d a t t a c h e s to the 
I nboa rd 3 8 6 / P C . F i g u r e 1-1 s h o w s the two b o a r d s a t t a c h e d . 
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P i g g y b a c k iVIemory B o a r d 

PC-0468 

F i g u r e 1 -1 The Piggyback Memory board attached to an 
Inboard"* 386/PC 

NOTEÊÊÊtÊÊtÊÊÊÊÊÊI^^^^^^ 
Intel makes three Piggyback Memory boards: one for the ^ ^ 
Inboard 386/PC, one for the Inboard 386, and one for the Above 
Board. Attach only the Inboard 386/PC Piggyback board to the 
Inboard 386/PC. 

W h e n attached, the two boards p lug into one connecter in the 
computer's System unit. T o g e t h e r t hey use just one s lot inside 
the computer. 

Benefits of the Piggybacl< l\/lemory board 
T h e P i g g y b a c k M e m o r y b o a r d p r o v i d e s t h è s e b e n e f i t s : 

• I n c r e a s e d m e m o r y . T h e P i g g y b a c k M e m o r y b o a r d le ts y o u a d d 
up to 2 M b y t e s of e x t e n d e d m e m o r y to the 1 M by te of m e m o r y on 
t he I nboa rd 3 8 6 / P C . Y o u c a n a I s o turn the e x t e n d e d m e m o r y on 
the P i g g y b a c k M e m o r y b o a r d into e x p a n d e d m e m o r y . ( T h e 
I n b o a r d 3 8 6 / P C m a n u a l e x p l a i n s how . ) 

• I n c r e a s e d p e r f o r m a n c e . T h e Inboa rd 3 8 6 / P C a n d the 
P i g g y b a c k M e m o r y b o a r d p rov ide the f a s t e s t m e m o r y in y o u r 
c o m p u t e r . 
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• S a v e d m o n e y . T h e P i g g y b a c k M e m o r y b o a r d c o s t s l e s s than 
fu l l - s i ze e x p a n s i o n b o a r d s wi th the s a m e a m o u n t of m e m o r y . 

• S a v e d s p a c e in t h e c o m p u t e r . T h e P i g g y b a c k b o a r d s u p p l i e s a 
f u l l - s i ze b o a r d ' s wor th of m e m o r y wi thout u s i n g a n o t h e r s lot . 

Terms this booic uses 
T h r o u g h o u t t h i s book , the t e r m s " P i g g y b a c k , " " P i g g y b a c k boa rd , " 
a n d " P i g g y b a c k M e m o r y b o a r d " ai l re fe r to the Inboard 3 8 6 / P C 
P i g g y b a c k M e m o r y b o a r d . 

T h e " I n b o a r d 3 8 6 / P C m a n u a l " i s Installing the InboarcT" 386/PC 
Personal Computer Enhancement, t he book f rom the Inboard 
3 8 6 / P C ins ta l la t ion kit. 

O t h e r t e r m s a r e d e f i n e d in the Inboa rd 3 8 6 / P C m a n u a i ' s 
g l o s s a r y . 

Cal! us 
Af te r y o u r e a d th i s m a n u a l , y o u m a y h a v e op in i ons or q u e s t i o n s 
abou t h o w to ins ta l l o r u s e the P i g g y b a c k M e m o r y b o a r d . If s o , 
p l e a s e ca l l In te l ' s C u s t o m e r S u p p o r t . A p p e n d i x B in the Inboard 
3 8 6 / P C m a n u a l l i s ts the n u m b e r . 

Where to go from here 
If y o u ' r e a d d i n g m e m o r y to the P i g g y b a c k M e m o r y b o a r d , turn to 
C h a p t e r 2 . If t he P i g g y b a c k b o a r d a i r e a d y h a s e n o u g h m e m o r y , 
turn to C h a p t e r 3 . 
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o ADDING MEMORY TO THE 
^ PIGGYBACK MEMORY BOARD 

T h i s c h a p t e r e x p l a i n s h o w to a d d m e m o r y c h i p s to the P i g g y b a c k 
M e m o r y b o a r d . T h e P i g g y b a c k M e m o r y b o a r d c o m e s wi th e i ther 
1 M by te or 2 M b y t e s of m e m o r y . If y o u h a v e ail the m e m o r y y o u 
n e e d or if ai l t he s o c k e t s a r e ful l , s k i p th is c h a p t e r a n d turn to 
C h a p t e r 3 . 

Selecting the chips 
F o l l o w t h è s e r u i e s w h e n s e l e c t i n g m e m o r y c h i p s : 

1 Y o u m u s t u s e on ly 2 5 6 K - b i t c h i p s . 

2 T h e c h i p s m u s t o p e r a t e at 1 2 0 n a n o s e c o n d s or f as te r . F o r 
e x a m p l e , 1 5 0 - n a n o s e c o n d c h i p s a r e too s l o w , but 1 2 0 - a n d 1 0 0 -
n a n o s e c o n d c h i p s a r e f ine . Y o u c a n mix c h i p s of d i f fé ren t 
s p e e d s a s long a s t h e y o p e r a t e at 1 2 0 n a n o s e c o n d s or f as te r . 

3 B u y th i r ty -s ix 2 5 6 K - b i t c h i p s . Intel h a s ve r i f i ed that the c h i p s 
l i s ted in T a b l e 2-1 w o r k co r rec t i y wi th t he P i g g y b a c k M e m o r y 
b o a r d . O t h e r c h i p s m a y work , but t h e y h a v e n ' t b e e n ve r i f i ed . 

T a b l e 2-1 Verified memory ctiips 

M a n u f a c t u r e r Par t n u m b e r 

F u j i t s u M B 8 1 2 5 6 - 1 2 

H i tach i H M 5 0 2 5 6 - 1 2 
H M 5 0 2 5 6 G - 1 2 
H M 5 0 2 5 6 U G - 1 2 

Intel 5 1 C 2 5 6 - 1 2 

M ic ron T e c h n o l o g y M T 1 2 5 9 - 1 2 

M i t sub ish i M 5 M 4 2 5 6 - 1 2 
M 5 M 4 2 5 8 P - 1 2 

T o s h i b a T M M 4 1 2 5 6 P - 1 2 
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Adding the chips 
1 G a t h e r t he m a t e r i a l s you ' I l n e e d -- t he c o m p u t e r , m a n u a l , 

P i g g y b a c k M e m o r y b o a r d , a n d c h i p s -- a n d a r r a n g e t h e m o n a 
c l e a n , d r y w o r k s u r f a c e . 

CAUTION i 
Memory chips can be damaged by static discharge. You're less 
likely to discharge static electricity if you ground yourself by 
touching the métal back or side panel of the computer's System 
unit before you touch the chips. Moving around increases the 
possibility of Static discharge, so li mit your movements while 
installing the memory chips. 

2 R e m o v e t he s ta t i c e lec t r i c i ty f rom y o u r h a n d s by touch ing the 
métal b a c k o r s i d e p a n e l of t he computer's System unit. 

3 T a k e t he P i g g y b a c k M e m o r y b o a r d out of its an t i -s ta t i c b a g , a n d 
r e m o v e the p ro tec t i ve f o a m that c o v e r s the b o a r d . S e t a s i d e the 
p a c k e t of ny lon s c r e w s a n d s tand -o f f s . You ' I l n e e d t h e m to 
a t t a c h t he P i g g y b a c k M e m o r y b o a r d to the Inboard 3 8 6 / P C . 

4 O r i en t t he b o a r d a n d c h i p s a s s h o w n in F i g u r e 2 - 1 . T h e n o t c h e d 
or do t ted e d g e of e a c h ch ip s h o u l d point to the left. 

Inse r t t h e c h i p s . If y o u ' v e n e v e r put a ch ip in a s o c k e t , r e a d 
A p p e n d i x A for i ns t ruc t i ons . 
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F i g u r e 2-1 Orienting chips correctiy 

5 V e r i f y that t he c h i p s a r e i ns ta l i ed co r rec t i y . C h e c k the fo l lowing: 

• A i l c o l u m n s a r e f i l led. 

• N o n e of t he p i n s a r e bent . 

• T h e no tch or dot o n e a c h ch ip po in ts to t he left. 

• E a c h c h i p i s p u s h e d ail t he w a y into i ts s o c k e t . 

A f te r the c h i p s a r e i n s e r t e d , the P i g g y b a c k b o a r d i s r e a d y to 
a t t a c h to t he I nboa rd 3 8 6 / P C . T u r n to C h a p t e r 3 for a t t achmen t 
i ns t ruc t i ons . 
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Q ATTACHING THE PIGGYBACK 
0 MEMORY BOARD TO THE 

INBOARD''' 386/PC 
This chapter contains instructions for attaching the Piggybacl< 
Memory board to the Inboard 386/PC. The only equipment you 
may need is a pair of needle-nose pliers and (if the Inboard 
386/PC is in the computer) a flat-blade screwdriver. 

Preparing your work area 
1 Gather the materials you'Il need -- the computer, manual, boards, 

nylon screws and stand-offs, and tools - and arrange them on a 
clean, dry work surface. 

CAUTION m mm mm m i^^mÊ^ÊÊÊÊm 
Memory chips can be damaged by static discharge. You're less 
likely to discharge static electricity if you ground yourself by 
touching the métal back or side panel of the computer's System 
unit before you work inside the computer. Moving around 
increases the possibility of static discharge, so limit your 
movements while installing the Piggyback Memory board. 

2 If you haven't done so aiready, turn off the power switch on the 
System unit and any attached equipment (such as the phnter and 
screen), unpiug the System unit's power cord from the wall outlet, 
and remove the cover from the computer. 

Preparing the InboarcT'' 386/PC 
1 If the Inboard 386/PC hasn't been installed yet, skip the rest of 

this step and go to step 2. 

If the Inboard 386/PC is aiready installed, detach the Inboard 
386/PC cable from the Inboard 386/PC and take the Inboard 
386/PC out of the computer. 
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2 Push a nylon screw through one of the holes on the Inboard 
386/PC, as shown In Figure 3-1. The head of the screw should 
be on the under side of the board, and the threads should 
protrude through the hole. 

Press the head of the screw against the board. Then attach one 
of the stand-offs to the screw, turning the stand-off clockwise until 
it's finger-tight. 

Repeat for the other two holes. 

Turn stand-offs 
clockwise to tigfiten 

P C - 0 4 7 0 

Figure 3-1 Attaching screws and stand-offs to 
the Inboard"* 386/PC 

CAUTION a a ÊÊ a a m mÊmÊÊÊmÊÊm 
You could damage the Inboard 386/PC if you don't attach the 
stand-offs. 

3 Lay the Inboard 386/PC aside. 
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Attaching the Piggyback Memory board 
1 If you haven't done so aiready, take the Piggyback board out of 

its anti-static bag and remove the protective foam that covers the 
board. 

2 Pick up the Piggyback board by its edges and examine the 
connector pins on the board's underside. (See Figure 3-2.) If 
any of the pins are bent, carefully straighten them with needle-
nose pliers. 

Connector Pins 
PC-0471 

Fig ure 3-2 The Piggyback Memory board's connector pins 
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3 Align the connector pins on the Piggyback board with the 
connector sockets on the Inboard 386/PC, as shown in Figure 3-
3. The pins are properly aligned when the two boards are 
parallel and ail the pins are halfway into the socket holes. 

PC-0472 

Figure 3-3 Aligning the Piggyback Memory board connector pins /—N 
with the Inboard"* 386/PC connector sockets 
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CAUTION a mm a aa^mimÊÊÊmÊmm 
Exerting force on any one bank of connector pins could bend the 
pins and damage them. 

4 After the pins are aligned, press them ail the way into the socl<ets 
by pushing down firmiy and evenly on the corners of the 
Piggyback Memory board as shown in Figure 3-4. When you 
press the connector pins into the socket, use a gentle rocking 
motion, pressing alternately on the top corners of the Piggyback 
Memory board. 

PC-0473 

Figure 3-4 Pressing the Piggyback Memory board connector pins 
ail the way into the Inboard"" 386/PC connector 
sockets 
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5 Attach the three remaining nylon screws as shown in Figure 3-5. 

PC-0474 

Figure 3-5 Attaching the nylon screws 

Where to go from here 
Now that the Piggyback board is attached, you're ready to Install 
the Inboard 386/PC. If you've never installed the Inboard 
386/PC, you must prépare the computer. Turn to the Inboard 
386/PC manual for instnjctions. 

If you removed the Inboard 386/PC from the computer to attach 
the Piggyback Memory board, reinstall the Inboard 386/PC in 
your computer. The Inboard 386/PC manual describes installing 
the Inboard 386/PC. 

If you have problems with your computer immediately after 
installing the Piggyback board, refer to Appendix B in the Inboard 
386/PC manual for troubleshooting advice. (Note that because of 
the extra memory added by the Piggyback board, the computer's 
diagnostics take longer to run at power-on. This isn't a problem.) 
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A PUTTING A CHIP 
r i IN A SOCKET 

This appendix explains how to insert a chip into a socket. If 
you've successfully put chips in sockets before, you can skip this 
appendix. 

CAUTION ÊÊ a a m Êi Êi ÊÊmÊÊÊÊÊÊ^^m 
Un less you follow step 1, you can ruin your chips. 

1 Before touching any chips, remove the static electricity from your 
hands by touching the métal back or side panel of your computer. 
See Figure A-1. 

Figure A-1 Removing static electricity from your hands 
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2. Orient the Piggyback Memory board as shown in Figure A-2. 
Before you put a chip in a socket, make sure the notched edge of 
the chip points to the left. If the chip has a dot instead of a notch, 
make sure the edge with the dot faces left. 

0 |::::;:::;:::::::: 

1 \\\U —I$l 1 
»CI>e 1 

1 \ _ J 1 % ) 
1 \K\l \ï\ 1 \\\l % ) 
1 Î J II \\\ 1 \\\l 61 1 
1 l«l H \\\ ( 1̂ 1 i| I f ) 

1 \k\l loi \ 1 $̂1 1̂ % \ — ) 
\ I l — l § l — 1 5 " 1 U 11 ^1 1 

s 1 u II u \ 
1 lôl II l è l ^ l ( 151 H U \ 
1 iSi II |(| 1 1 \\1 ^1 1 
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Figure A-2 Orienting the chip correctiy 

A-2 PUTTING A CHIP INTO A S O C K E T 



3 Sometimes a chip's pins don't line up with a socket's holes. 
Before you install a chip, verify that its pins line up with the holes 
in the socket. If they don't, straighten the pins by laying the chip 
on its side on a table and gently pressing its top edge (not the 
pins) as shown in Figure A-3. Repeat for pins on the other side 
of the chip. 

PC-0209 

Figure A-3 Straightening the chip's pins 
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4 Carefully insert the pins on one side of the chip halfway into the 
holes on the same side of the socket. See Figure A-4. 

Figure A-4 Inserting pins lialfway into one side of the socl<et 

5 Insert the pins from the other side of the chip halfway into the 
holes on that side of the socket. See Figure A-5. 

If the pins don't line up with the holes, remove the chip from the 
socket, gently straighten the pins, and go back to step 3. 

Figure A-5 

A-4 

Inserting the remaining pins halfway into the socket 
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6 Carefully examine the chip's pins. Look for any pins that are bent 
underorout. (See Figure A-6.) If you find bent pins, remove the 
chip, gently straighten them, and go back to step 4. 

PC 0231 

Figure A-6 Bent pins 

7 When ail pins are in the socket holes, apply gentle, even 
pressure with two fingers until the chip settles into the socket. 
Then apply firm pressure with both fingers until the chip will go no 
farther. See Figure A-7. 
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Figure A-7 Pressing ttie chip into the socliet 
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