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" Warn i n g . — -Thi s e q u i p m e nt . g e n e r a t e s , u s e s , an d c an r a d i a t . e
ra d i o f r e q u e n c y ene r g y a n d i f n o t i n s t .a l l e d a n d u s ed i n a c c o r d 
ance wi t h t he i ns t . r uc t i ons manu a l , ms y c au sa i nt e r f e r en c e t o
ra d i o co ma u n i c a t i on s . I t h a s be e n t e s t .ed a n d f o u n d t .o c o mp l y w i t h
th e l i mi t . a f o r a Cl as s A c omp u t i n g dev i c e pu r s uan t t.o Subpa r t I
of Pa r t 13 o f FCC R ul e s , wh i c h ar e des i g n e d t .o pr o v i de r e a so n a b l e
p r o t ec t i on aga i n s t s uc h i n t e r f e r e n i . e when ope r a t ed i n a c om mer 
c i a l env i r on ment . Ope r a t i on of t h i s equ i pmen t i n a r es i den t i a l
a re a i s l i k e l y t. o c a u s e i n t e r f e r e n c e i n wh i c h c a s e t h e u s s r a t
hi s o w n ex p e n se wi l l be r equ i r ed t o t.ak e wh a t e v e r me a s u r e s aay be
r eq u i r ed t o co r r ec t t he i n t e r f e r en c e . "

I f t.h i s aqu i pa e n t . d o e s c au s e i n t e r f e r en c e t o r ad i o o r t e l e 
v i s i o n r ec e p t . i o n , wh i c h c e n b e de t e r a i n e d b y t u r n i n g t h e e q u i p 
ment o f f end on , t he u se r i s enco u r a g e d t o t .r y t .o c o r r ec t. t hs
i n t e r f e r en c e b y one o r no r e o f t he f o l l owi ng m e a s u r e s:

- Reor i e n t t hs r ec e i v i ng an t enn a .
-Rel o c a t e t hs c om p u t e r wi t h r es pe c t t o t he r ec e i v e r .
- Nova t he c omput e r aw a y f r om t he r ec e i v e r .
-P l u g t he c ompu t e r i n t . o a di f f e r en t o u t. l s t s o t ha t . c om pute r
and r ec e i v e r ar e on d i f f e r en t b r anc h c i r c u i t s .
I f ne c e s s a r y , t . h e us e r s hou l d c ons u l t . t he dea l e r o r an e x

per i e n ced r a d i o / t e l ev i s i on t ec hn i c i an f o r add i t i ona l s ugges t i on s .
T hs u s e r m sy f i n d t h e f o l l o w i n g b o o k l e t . pr e pa r e d b y t h e Fed e r a l
Communic a t i ons C o a mi s si on he l p f u l , " How t o I den t i f y and Res o l v e
Radio - T V I n t e r f e r en c e P r ob l ea a " . Whe n y ou or d er ma ke sur e y ou
i n c l u d e t h s f o l l o wi n g S t o ck N o . 0 0 4 - 0 0 0" 0 0 3 4 5 " 4 . Yo u c a n o b t a i n
t he b o o k l e t by wr i t .i ng t o t he US G o v e r n ment . P r i n t i ng Of f i c e l oc a
t e d i n W a s h in g t o n , O. C. 20 4 0 2 .

Some o f t he t r ade n a ae s us e d i n t .h i s m a n ua l a r e no t t he pr o 
per t.y of Per i s o f t . I nc . The nam es Ap p l e I l e , App l e ZI , APPL E SOFT
and A I I P I C ar e t he t r edea a r k s o f App l e Co m pute r , I n c . Fr ank l i n
Ace i s a t r ade mar k o f Fr ank l i n Coa p u t e r . I nc . The A I O- I Z i s a
t r a d e a ar k o f So l i d St a t s Nus i c . I nc . Tac k l e r i s a t r ade mar k o f
Tyaac C o n t r o l s Co r p . Gr s ph i t t i i s a t r ade mar k o f Pr om e th i us
Produ c t s . Pi k a a o i s a t. r a d a mar k o f I n t e r a c t i v e St r u c t u r e , I n c .
Duapl i ng - G X i s a t r ade mar k o f Ni c r o t ek , I nc . Pr i n t e r m a t e i s a
t r a d e a s r k o f Ad v a n c e d L o g i c Sy s t e ms , I n c . Gr a p p l e r i s a t .r a d e 
aar k o f Or ang e Hi e r o , I nc .

BUFFERLINK Us e r ' s Gu i d e 8 Re f e r en c e Ne n u a l - Re v 1 1 / 1 0 / 8 3
COPYRIGHT 1983 b y Per i s o f t , I nc .



TABLE OF CONTENTS

SECTIO,"I DESCRIPTION PAGES

IN7RODUCTION 034N

I 'SSTALI.A7ION SPECIFICS. . .
FOR USE WITH THE PRINTERLINK 05
FOR USF. WITH THE GRAFLINK 06
I-OR L'SE WITH THE SSM AIO-H 07
I.OR I, SE WITH THE APPLE An (PIC) 08
FOR LSE WITH THE APPLE PAR PRN INTRF 09
FOR USE WITH THE GRAPHITTI 10
FOR USE WITH THE PIKASO l l
FOR USE WITH THE APPLE DUMPLING-GX 12
I.OR USE WITH THE ASAP PARALLEL INTERFACE 13
FOR USE WITH THE TACKLER 14
FOR USE WITH THE ALS PRINTERMATE 15-16
FOR USE WITH THE GRAPPLER 17
FOR USE WITH THE CCS 7728 ( /A) 18
FOR USE WITH THE EPSON 19
FOR USE WITH THE FOURTH DIMENSION INTERFACE 20
FOR USF WITH UNLISTED INTERFACES 21
ILI.USTRATIONS COMMON TO ALL THE ABOVE 22-26

INSTALLATION OF THE SWITCH BOARD .. 27-28

IV INS AND OUTS OF OPERATION (PARALLEL)
HOW TO USE THE FORM FEED MODE 29
liOW TO DESELECI' FORM FEED MODE 29
HOW IO FLUSH THE BUFFER 30

IN ( ASE H DOESNT WORK .
AUTO TEST MODES + HOW TO CHECK RAM 31-32

VI INTERNALS OF THE BUFFERLINK .
CIRCUIT DESCRIPTION 33-34
SOF7WARE DESCRIPTION 35-36
ADDING MORE MEMORY 37
CONNECTOR PINOUTS 38
PARTS LIST 39
SCHEMATIC 40
ROM VERSIONS 41
WARRAN77 42

2084C Walsh Avenue · S a ntsCl ara,CB lifornia95 050 · (40 8 )727- 9989



C :H AKV T ES ER B.

I N T R Q D U C T T O N
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C I I A I m T EE Fe
t h e F L USH BUFFER s w i t c h .

E N T A L K A T I O N S E EI C T F Z C S
The BUFFERLINK a l l ow s yo u t o de c i d e i f y o u wo u l d l i ke i t t o r e se t
( t h e r e b y l o o s e a l l d a t a ) eve r y t i me y o u r App l e Co m put.er h a s i t ' s TNvTA ' AT I CUI S E 1 F '= O. U E I ' T H T HE ' R I X ER I NK
R ESET b u t . t o n p u s h e d or h a ve i t b e r e s e t on l y on c e w h e n t h e p o w e r
i s i n i t i a l l y ap p l i ed t o t u r n t h e c om p u t e r o n . Hook I n a " I " l ul p u i" I I. c r i a n c. Hr ) I e ' w I I. y

BU. H: I NK r o t h e u t p ut . . .e c t r oi t h a ' RI KT : R I NK . l .' c or c 
Vlhateve r t y p e o f e x i s t i n g p r i nt e r i n t e r f a ce y o u n ow o wn ch a n ce s Iu I. o l i I l a i u " I ' . «: ' s wi l l i ' i i i p ' l I
are er y go o d t ha t i f i t was de s i g ne d f o r a p ar a l l e l Ce n t r o n i c s
t yp e p r i n t e r t h a t t.h » B U FFERLINK c a n b e ma d e t .o wo r k wi t h i t . I . I e i n a c o I t . i I. .. . , I s

Y ou w i l l f i n d l i s t ed 1 n t he Tab l e of Con t e n t . s of t h i s ma n u a l s om e n · . cx a r y I - I c v e r I y p o s c. w
1 5 d i f f e r e nt t. y p e s o f Pr i n t e r I n t e r f ' a c e s. I n c l ud e d i n t h i s ma n u a l i i n p l y - t t f p u I I i g n . a s ' . I v
s r e co mp l e t e i n s t. sl l a t i o n i n s t r u c t i o n s f o r u a i . n g t he BUFF ERLI NK
wi t h e a c h of t he s e d i f f e r e n t , p r i n t er i n t e r f a c e s . I n mo s t c a se s
y ou w i l l b e a b l e t o u s e t h e c a b l e wh i c h o r i g i n a l l y ca m e w i t h y ou r
Pr i nt e r I n t e r f a ce .

I f yo u o w n a Se r i a l Pr i n t .a r y o u s h ou l d pr o ba b l y c o n s i d e r t h e Ser 
i a l Op t i o n a v a i l a b l e f o r th e BUF FERLIN K. Yo u c a n c o n t a c t y ou r
deale r t o o b t a i n t h i s o p t i o n . I t c o n s i s t s o f a sp e c i a l a d ap t e r I I C <

cabl e e nd on e o f a co u p l e of di f f e r e n t . v e r s i o n s o f EPR ONs a v a i l  P
able . Th e s p e c i a l ad a p t e r ca b l e wi l l a l l o w t .h e s i g na l s t o ge t t o
t h e b a c k o f t h e I I e c a s e .

I f yo u s h o u l d e v e r h a ve t r o u b l e wi t h t h e BUFF ERLINK a a pe c 1 a l
s el f t .e s t f e a t u r e wi l l t e l l y ou whe r e t h e p r o b l e m i s . Wi t .h i t
y ou c a n i s o l a t e t . h e c a u s e of t h e f a i. l u r e t o c i r c u i t r y on bo a r d ,
to me mory c h i ps , t o i n p ut da t a l i ne s or t o o ut p u t d a t a l i n e s .
Wit h t h i s f e at u r e , sh o u l d yo u ev e r 1 'i nd t ha t yo u r BUF F ERLINK I . s
not w or k i n g , yo u wi l l b e a b l e t o i so l a t e t h e pr o b l em i n s v e r y
shor t pe r i o d of t i me . I f y o u f i nd t h a t t h e me m ory c h i ps ar e b ad
a s p e c i a l pr o ce d u r e o ut l i n e d i n t h 1s ma n u a l w i l l t .e l l y ou h ow t o
f i n d t h e b ad c h i p or ch i p s . I n t he e ve n t t h a t t he ba d me m ory
chi p w a s pu r c h a s e d f r o m Pe r i so f t . yo u r a r r a n t. y wi l l co v er t he b ad
par t s f o r a per i od u p t o a ye a r f r o m d a t e o f p u r c h a s e . o f ac i l 
it a t e t h i s a l l I nt e g r a t e d Ci r c u i t s o n t he BU F FERLI NK ar e s oc k e t 
e d . Th e o n l y c o mponent s s o l de r e d i n d i r ec t . l y s r e r e s i s t o r s . c a p 
ac i t . o r s an d c on n e c t o r s : co m pone nts u h i c h ar e g e n er a l l y r e ' a b l e .

And no w a wo r d o n :

HOW TO USE T HI S N ANUAL
. y nu ' Hl i . f . V ; r i y

You s h o u l d f i r s t r e a d t he s ec t i o n wh i c h d e a l s w i t h t he sp e c i f i cs
o f 1ns t a l l a t i o n f o r yo u r p a r t i c u l a r t y p e o f i n t er f a c e , t h e n t he
s ec t i o n wh i ch d e a l s wi t h t h e i n s t. a l l s t i o n o f t h e Swi . t c h a s se m b ly
a nd f i n a l l y t h e se c t i o n d e a l i n g wi t h t h e i n s a n d o u t s of op e r a 
t. i on . You sh ou l d a l so r e a d a n y ot h er s ec t i on s w h i c h yo u s i g ht
f i n d o f i n t e r es t I o yo u r s p ec 1f * c a p p l i ca t i on .



I N AI L AT I O N 3 , F C I F I CS , OR ' I S E W , " HE , ',1 AI O .

2 .2 : I NST A LLATI ON SPECI F I C S FOR USE WIT H TH E GRAFLI NK Ho

H ook t he 1 2 " l u ap e r i n t e r f ac e c a b l e p r o v i de d wi t h yo u r BU F F 
BU E NK o he o u t f t c o ne I. r of t h A

ERLINK t . o t h e ou t p ut . co n n e c t o r o f t h e GR A F L I NK . Bs c ar e f u l
o r i e nt I h e I d w * '. he a b e l t t t h dE I E ' l l P

t o o r i e n t t h e s i d s o f t he c a b l e wi t h t h e r e d s t r i p e t o wa r d
p n o n E- G n t h v. A O. I . . Nr t I ' l u s t l u t l on 7

p i n o n e o n t h e G RAFLI NK . No t e I l l u st . r a t i o n 2 wh i c h wi l l s ho w
y u . He d I . I ( o n f o u i. Ehe . e s no 1d " m

you t h e d i r e c t i on t ha t . t h e c a b l e s h o u l d t r a ve l .

BU FEI(
I . ' Ni K

PAR. F ' R I NT ER

J l G R A F L I N K

To
BUFFERLINK A -' C I

n E o ,

RED
STRIPE

L ' ' F RAT ' N ¹ 3

I (.LUSTRATION ¹ 2
( CTE : J u m p s s 3 a n d ' s ( o u , o I r. 1 ' d nl I ' '. * PI o p wl'

2 . na t a l l t he GRA F L I N K E n to t h a s l o t. y o u n o r ma l l y o u l d u se . o p» a t n t o c I r . .' pe r A . A I . ·

Thi s wl .l l be t h e s l o t y o u wi l l u se t o s e l e c t . t h e p r i n t e r .
Rout.e t h e o t h e r e n d o f t he l u mp er ca b l e o v e r t o t h e BUF F ER

nsf d' 1 t n A l ( - I l l n I ( v , o t y El m.· 1' G l m* · \ ' ' I . c . ' I (

L IN K a n d i n st a l l l t t o c o n ne c t o r J I B . Pl n o n e o f t h i s c o n 
nect .o r l s d o n . Or i e nt t h e ca b l e a s s h o w n l n i l l u s t r a t i o n 2 2 I .( e ( h r v n o o i t E I p e I ·

on p ag e 2 4 .
J l ' n l . h o b e s · ' . . . ' 1

3 . I nst a l l t he or i gi n a l GRA F L INK c a b l e by conn e c t . i n g l t t o t ne
BUFFERI.INK' s c o n n e c t o r J 4 B. Pi n o n e <f . h e RED S T RI PE o n t. h e I l ' 1 t h e .r i g . n a A I - : 1, I n E l I n I- v * n - . - : . v

c ab l e > s ho u l d b e u p o r a wa y f r o m t h e Pr i n t e d C l r cu l t . B o a rd ' s
I ' * BUF E ' R L I VK ' s c on Il e ( ' h v ( 13

g ol d f i n g e r s . Se a l l l us t r a t . l c n ¹ 2 3 on p a ge 2 4 .
I ' 2 « 'J & ) .' o u * E P I 1' l l I

I .3 r s . a I ' l l ' l f I . II ( Gn f' 8

I n s t a l l t he BUFF E RL I N K En t o a c o n ve n i en t . s l ot . I f yo u
h av e an App l e I e t h en y o u a n u s e l o t ¹ 3 a s t h i s l l y
n ot i n t e r f er e w* t h t he Au x l l f ar y S l ot op e r at i on . I f yo u
h ave an App l » I I · o r a Fr a n k l i n c o mp u t e r y ou c a n u se an y
c onv e n i e n t s l o t. wh i c h wi l l b e o u t o f t he wa y .

G G I I ' . · 1 ' ·

5 . Y ou a r e n o w r ea d y t.o us e t h e BUFF ERLI NK a nd t o s a ve t i me
and mo ne y h l e u s i ng y ou r c o m p u te r .



2 .4 1 I NST A LLAT I ON SPECI F I C 5 F O R USE WI T H T H E A PPI E A I I ( PZC )

1 . To i nt e r f ac e t he BUFF ERL I N K t o t h i s i n t e r f a ce r e q u i r e s a
2. 5 : I NST A L L AT I O N S PECI F I C S F O R USE M I T H T H E A P PLE PAR PR N N RF

l i t . t i e mo r e d o i n g t h a n m o s t . Be c a u se t . h e 26 p i n h e ad e r c o nn .
nec t a r i s d e s i g n e d t o h a n d l e b o t h d at a i n a n d a l s o ou t i r

1 . Ho o k t h e 1 2 " J ump e r i n t e r f a c e c a b l e p r o v i d ed wi t h yo u r
d oes n o t f o l l o w t h e n o r ma l l a y o ut f o r Ce n t . r o n ) .cs t y pe pa r a l 

BUFFERLINK t o t he o u ( p t c o nn e c t o r of t he PPI . Be c a r ef u '
le l i nt .a r f ' a c e s . The r e f ' o r e 4 s pe c i a l c a b l e wi l l ne e d t o be

t o or i.e n t . t he s i d e o f (.h e ca b l e wi t h t h e re d s t r i pe ( .o wa r d
m ade t o c o n n e c t b e t .ween t he i n t e r f ac e an d t he BU FFERLI NK .

p i n on e o n t h e PP . Not e i l l u s t r a t i o n 7 wh i c h i l l sh o w
you t . h e d i r e ct i o n t .h a t t. h e c ab l e s h o u l d t r a v e ' .

Observ e t h e f o l l o wi n g p i n o u t . c on n e c t . ton s w h e n y ou m a k e y o u r
cab l e : o

BUFFER
SIGNAL NAKE AI I I NT E RFACE

LINK20 P I N F E NALE HDR 25 PZ N F ENALE HDR
19 11 5 ROBE

3 5 7 9

DATA 0 9
2 0 PAR . PRI N T E R 2

DATA 1 11
DATA 2 15
DATA 3 18

11 DATA 4 20
13 DATA 5 21
15 DATA 6 23
17 DATA 7 25
19 ACK" 6

A l e PAR A L LEI.PP
NOTE( Th e p i n ou t us e d i n t he ab o v e l l s (. i s a s f o l l o ws i PRINTER I N TERFACE Ju mp

— er
zone

a nd s o f o r t. h

IL (.USTRATION m42 . Ho o k t h i s c a b l e yo u h av e m a d e t o t . h e o u t p u t . co n n e c t o r o n y o u r
AI I PI C . Ob se r v e t he p r o p er c o n n e c ( . i o n t o p i n o ne .

NOTE: J um p e rs sh ou l d b e i n s t a l l ed a * per y o ur p r i n t e r (. y pe .

3 . I ns t a l l t he AI I PI C i n (. h e s l a t yo u no r m al l y wo u l d u se . Th i s
wi l l be t ha s l o t y o u i l l u s e t o s e l e c t t he pr i n t e r . Ro u t e 2 . I n s t a l l t h e PPI i n t h e s l ot y o u no r ma l l y wo u l d u se . Th s

the ot he r en d o f t.h e Ju mp er c ab l e o v er t o t h e BUF ER L I N K an d i l l b e t he s l o t. y o u wi l l u se ( o s e e c t t h e p r i nt e r . Ro ( e

i n s t a l l i t . t o co n n e c t o r J 1A . Pi n on e o f t h i s c o n ne c t . or i s th e o t h er a nd o i' t h e Ju mpe r c a b l e ov e r t .o t he BUF FERLINK a n d

d own . Or i e n t t h » c a b l e a s s h o w n i n i l l us t r a t. i o n 20 . ( pa g e 2 3 ) i n s t a l l i t t o c o nn e c t o r J 2 . Pi n on e o f t .h i s c o n ne c t or i s
d own . Or i e n t (. h a c a b l e as s ho w n i n i l l u s t r a t i o n 2 4 . ( pa g e 2 5 )

Obta i n 4 no r ma l PRI NT ERLINK t yp e of c a b l e f r o m t h e p l ac e yo u
pur c h a s e d yo u r BU F FERLINK a n d c o n n e c t i t t o t h e BUFFE RLIN K ' s 3 . I ns t a l l t he o r i g ( n a l PP I p r i nt e r c a b l e by c o n n ec t i ng i t ( o

c onne c t o r J AA . Pi n o ne ( t he RE D 5 T R I P E o n t h e c a b l e ) s h o u l d the B UFFER(.ZNK's c onn e c t o r J5 Pi n on e ( h e RED ST RI PE o n

b e o r i en t ed « s s h ot i n i l l u s t r a t .i o n a 2 1 o n p a ge 2 3 . (.he ab l e ) s h o u l d b e u p or away f r o m t h e C rc u ( . Bo i . d ' g o l o
f i n g e r s . 5 ee i l l us t r a t i o n 2 5 o n pa g e 2 5 .

In s t a l l t h e BUFF ERL I N K i n t o a c o nv e n i e nt s l o t . Zf y o u h a e
an Ap p l e I Ze t h en y ou c an us e s l o t 8 3 a s t h i s wi l l no (. I n s t a l l t h e BUFF E RL I NK in t o 4 c o nv e n i e n t s l o t. . f y c u

in t er f e r e wi ( . h t h e Au x i l i a r y Sl o t op e r at i o n . I f yo u ha ve a n h ave a n Ap p l e I l e t he n y ou c a n u se s l ot . A3 a s t h i s w i l l

Appl e I I · o r a Fr a n k l i n co mp u t e r y o u ca n us e a n y c o nv e n i e n(. n ot i n (. e r f e r e wi t h t. he Aux( . l i a r y Sl o t o p e r a ( . i o n . Zf y o

s l o t wh i c h w ). 1 1 b e o ut . of he a y . h ave a n Ap p l e I I o r a Fran k l i n co mp u t e r y o u c a n u s a a r. y
c on e n ) a n t s l o t wh i c h w i l b e ou t of (. he way .

5 . Yo u ar e n o w r e a dy t o s a ve y ou r t i me w i t h BU F FERLI NK .
5 . Yo u a r e n o r e ad y t o s av yo r t i e wi t h BUF F R L Nh .



2 .6 : I NST A L LATI OH S PECI F I C S F OR USE WI T H T H E GRAPHITT I
2 .7 : I NST A L LAT I ON SPECI F I C S F OR USE WIT H T H E P I K A SO

l . Hoo k t h e 12 " l u mp e r i n t e r f a c e c ab l e p r o v i d e d wi t. h yo u r
BUFFERLINK t o t he o ut p ut . co n n e c t . or o f t .h e GRA P HI T T I . Be 1 . Hoo k t .h e 1 2 " J um p e r i nt e r f a c e c a b l e p r o v i d ed wi t h yo u r
c ar e f u l t o o r i e n t t. he s i d e of t he ca b l e w i t h t h e r e d s t r i p e BUFFERLINK t o t he o u t p u t co n n e c t or o f t h e P I K A 50. Be c a r e f u l
t owar d p i n o n e o n t h e GR APHI T T I . t o o r i e nt t he s i de o f t h e ca b l e wi t h t he r e d st r i p e t o wa r d

pi n o n e on t he PI K ASO.
2 . I n st a l l t h e GR APHI TT I i n t h e s l o t. yo u n o r ma l l y wo u l d us e .

Thi s wi l l b e t he s l ot yo u w i. l l u s e t o s e l e c t . t h e pr i n t e r . 2 . I ns t a l l t he PI KAS O i n t h e s l o t. y ou n or ma l l y o u l d us e . Th i
Rout e t h e o t h er e nd o f t he l u mp e r c a b l e ov e r t o t.h a BUF F ER wi l l b e th e s l o t y o u wi l l us e t o s e l e c t t h e p r i n t e r . Ro u t e
L IN K a n d i n s t a l l i t t o co n n e ct . o r J 2 . Pi n o ne o f * h i s t h e o t h e r e n d o f t h e ) u m pe r c a b l e o v e r t o t h e BU FFERLIN K a n d
conne c t o r i s d own . Or i e n t t he c a b l e as sh o wn i .n i l l u s t r a t i o n i n s t a l l i t . t o c on n ec t o r J 3 . Pi n o n e of t h i s c o n ne c t o r i a
¹ 24 o n p a g e 2 5 . down . Or i e n t t. he c a b l e as s ho w n i n i l l u st r a t. i o n 2 6 . (p a g e 2 6 )

3 . I n s t a l l t he o r i g i na l GR APHI TT I p r i nt e r c a b l e b y c o nn e c t i n g i t 3. I ns t a l l t he o r i g i na l P I KA SO p r i n t e r c ab l e b y c o nn e c t i n g i t t o
t o t h e B UFFERLINK' s c o n n e c t or J5 . Pi n o n e (t h e R E D STRIPE o n t h e BUF F ERLI N K 'a c o nn e c t . or J 6 . P l n o ne ( t h e RE D S T R I P E o n
t he c a b l e ) s h o u l d be u p o r a w a y f r o m t he Ci r c u i t Boa r d ' s g o l d t h e c ab l e ) s ho u l d b e up or a wa y f r o m t h e C i. r c u i t Bo ar d ' s g o l d
f i n g e r s . 5 * * i l l u st r a t i o n 2 5 on p a g e 25 . f i n g e r s . 5 ee i l l u s t r a t. i on 27 o n p a g e 2 6 .

I n s t a l l t ha BUFF ERLIN K i n t o s c o n ve n i e nt s l o t . I f yo u a . I n st a l l t h e BUFFERLINK i n t o a c o nv e n i e n t . s l o t . I f y o u
have an App l e I l e t hen you c en us s s l o t ¹ 3 as t h i s wi . l l have a n Ap p l e I I e t h e n y o u c an u s e s l o t ¹ 3 a s t h i s w i l l
no(. I n t e r f er e wi t h t .h e Au k i l i a r y S l o t o pe r a t i o n . I f y ou not. in t er f e r e w i t h t h e Au x i l i a r y S l o t. o pe r at i o n . I f y o u
h ave a n Ap p l e I I o r a Fr an k l i n c o m p u t er y o u c an u se a ny have a n Ap p l e I I o r a Fr an k l i n c omp u t e r yo u c a n u s e a ny
conv e n i e nt s l o t . w hi .c h wi l l b a o ut o f t h e wa y . conve n i e nt s l o t wh i c h wi l l be o u t o f t h e wa y .

5. You ar e no v r a d y t .o s a e y o ur t i.m e w i t h BUF FERLINK. 5. Yo u ar e no v r e a dy t o s a v e y ou r t i me wi t h BUF F ERLIN K.



2 .9 : I NST A LLATI ON SPECI F I C S FQR USE WITH TH E ASAP PARALLEL I N T RF
2.8 1 I NS T ALLATION 5 PECI F I C S FOR USE WITH TH E APPLE DUNPLING-GX

1 . H oo k t h e 1 2 " ) u mp e r i nt e r f a c e c a b l e pr o !.d e d wi .t h y ou r
1. Hoo k t he 12 " J ump e r i n t e r f ac e c a b l e p r o v i d e d wi t h y o ur B UFFERLINK t o t h e o u t. p u t c o n n e c t o r o f t h s A5 A P . Be ca r e f u l

BUFFERLINK t o t h e o ut p u t c on n e c t o r o f t h a DU NPLI NG . Se c a r e  t o o r i.e n t t he s i d e o f t h e c ab l e w i t h t he r ed s t r i pe t o wa r d
fu l t o o r i .s n t . t h e s i de of t h e c a b l e wi t.h t he r e d st r i pe p i n on e on t he AI Q- I I . No t e i l l u s t r a t i o n 7 wh i ch wi l l sh o
t o a r d p i n on e o n t h e DUM PLI NG . N o t e i l l us t r at i on 7 wh i ch y ou t h e d i r ec t i on t h a t t he c ab l e s h o u l d t. r a v e l .
wi l l s h ow y o u t h e d i r e c t i o n t h a t t he c a b l e sh o u l d t r a v e l .

Obser v e t h e f o l l o w i ng p i n o u t c on n e c t i o n s when y o u m ka y o u r
c ab l e :

12 BUFFERLINK SIGNAI N A ME ASAP INTERFACE
20 P I N F EMALE HDR 16 P I N F EMAL HDR

1 5TROBE 10
3 DATA 0 11
5 DATA 1
7 DATA 2 2

To 9 DATA 3 5
BUFFER 11 DATA

LI NK 13 DATA 5 6
15 DATA 6
17 DATA 7 7
19 ACK« 5

2 GND
6 GND 2

DUHPLING-GX 3 3 3 S NOTE: T h e p i n ou t used i n t he a bo e l i s t i s a s f o l l o ws l

I LLUSTRATION 8 5 5 ! « ! 6
7 I» » ! 8

2. I ns t a l l t he DU MPLING l n t h e s l o t y o u no r ma l l y wo u l d u s e . Th i s mnd a o f or t h
wi l l be t h e s l o t y o u wi l l u se t o se l e ct t he p r i n t e r . Ro u t e
th e ot h e r e nd o f t .h e ) u m pe r c a b l e o er to t h e SUF FERLINK m nd 2 . Hoo k t h i s ca b l e y ou h a ve ad e r o t he o u t p u t . c o n n e c t. or o n y ou r
i n s t a l l i t t o c o nn e ct o r J I B . Pi n o ne o f t h i.s co n n e c t o r i s A5AP. Ob se r v e t h e p r o p er co n n e c t i o n t o p i n o n e .
d own . Or i e n t t h e c a b l e as s h o w n i n i l l u s t r a t i o n 28 . <p a g e 2 7 )

3. I n s t a l l t .h e ASAP in t h e s l o t. y o u no r ma l y wou l d u s e . T h i s
3 . I n st a l l t h e o r i g i na l DVN P L I N G p r i n t e r c a b l e by c on n e ct i n g i t . wi l l b e t he s l o t yo u wi l l us e t o se l ec t t h e p r i n t e r . Ro u t e

t o t h e BU F FERLI N K ' s co n n ec t o r J SB. Pi n on e <t h e RED ST RI PE t h e o t he r e n d o f ' t h e J um pe r c b l e o v er t o t h e BUF FERLI NK a n d
o n t h s c a b l e ) s h o u l d b e u p o r a wa y f r o m t he Ci. r c u i t Bo a r d ' s i.nata l 1 i t t o co n n ec t o r J 1B . Pi n on e o f t h i s c o n ne c t o r i s
g ol d f i . n g e r s. Se e i l l u s t r a t i o n 2 9 o n pa g e 27 . d own . Or i e n t t h e c a b l e a s s h o n i n i l l u s t r a t i o n 2 2 . <p a g e 2 6 )

I n s t a l l t h e BUFF ERLI N K i nt o s c o n ve n i . en t s l o t . I f yo u Qb<.si.n a no r ma ' PR I NT ERL NK t yp e o f ca b l e f r o m t he p l a c e y o u
h ave a n Ap p l e I l e t h en yo u c an u s e s l o t 8 3 a s t h ) s w i l i p ur c h a s e d y o u r BU F FERLI N) ' a d c o nn e c t i t t o t he BU FER L I N K ' s
not i n t e r f e r e wi t .h t .he Aux i l i .a r y Sl ot o p er a < . i o n . I f yo u conne c t. or J a a . p i n o n s <t h s RE D 5 T R I p E o n t he c ab e ) s ho u i d
hav e a n Ap p l e I I ' o r o F r a n k l i n c o mpu t .e r y o u n s e a n y be or i e n t e d as s ho w n i n i l l u st r a t i o n 8 2 1 o n pa g e 2
conve n i e n t s l o t wh i ch wi l l be o ut o f * h e wa y .

I n s t a l l t he BUFF ERLI N K i n t o a co n v sn i e n <. s l ot . I f y o u h e
5. You a r e no w r e e d y <.o e a v e yo u r t i me w i t h BUF FERLIN K. a n A pp l e I I e t h e n y o u c a n u se l o t a 3 aa t .h i s wi l l no t

i n t e r f e r e wi <. h < .he A u xi l i a r y Sl o t op e r at i o n . I f y ou h a e a n
Appl e I I o r a Fr a nk l i n c o m p u t er yo ca n u sa an y co n v e n i e n <.

l o t h i c h wi i i be ou t o f t he way .

5 . Yo u a r e no a dy r o a <v s y ou r t i me wi t h BU F FERLI NK .
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2. 1 1 1 I NST ALLATION SPECI F I C S FOR USE WIT H THE P R NTERMATE

2. 10 1 I NS T ALLATION SPECI F I C S FOR U5E WI T H THE T ACKLER
I . Pr i o r t o i n st a l l a t i. o n y o u s ho u l d co nn e c t 4 f e w ) u mp er p o i n t s

1. Ho o k t h e 12 " ) u mp e r i nt e r f ac e c a b l e pr o v i de d wi t h yo u r o n t he BU FFERLINK a s n o t e d be l o w :

BUFFERLINK *0 t he o ut p ut c on n e ct . or o f <.he TACK LER. Be
car e f u l t o o r i e n t t h e s i de o f t h e c a b l e wi t h t h e r e d s t r i p e Pul l o ut U 1 6 <7 4 L 5 04 ) a nd h e n d p i n 2 a wa y f r o m t he
t owar d p i n o n s o n t he TAC KLER . No t . e i l l u s t r a t i on 7 wh i .c h r e s t of t h e p i ns so t ha t wh e n yo u go ( o r e ) n s ( . a l l i t
wi l l s ho w y ou t h e d i r ec t i on t h at t he ca b l e s h ou l d t r a v e l . t h a t i i . w i . l l n ot co n n e ct t .o t he s oc k e t . <Pi n 2 i s

t h e o ne r i gh t ne x t t o p i n o ne wh i .c h i s u s ua l i y n o t e d
b y a l i t t . l e d o t o n r . he p a c ka g e .

Connec t b y 4 1 1 t t l e d r op o f s o l d e r p i n 1 a n d p i n 2
o f U1 6 <7 4 L 5 0 4 ) . Yo u c a n a c c o mp l i sh t h i s e as i l y o n

I o t h e b a ck o f t h e Pr i n t e d Ci r c u i t Bo a r d .
BUFF
ER Usin g a n e xa c t o k n i. f a ( o r e q u i v a l e n t ) c u t t h e t wo
LI NK s mal l ) u ap s r s c o n n e c<. in g t . h e du a l h a l f mo o n p a d s o n

t h e b a c k of t h e b oa r d . One o f t. h e p a i r s of p ad s ar e
l o ca<.ed be t e en U 10 an d U l l <o n t . he ba c k o f t h e
ci r c u i t . bo ar d ) a n d t h e o t he r p a i r i s l o c a t e d b e t wee n

I A C K L E R J 6 a n d U 1 2 (a l so on t he b ac k o f (. h e b o ar d ) .

Connect . by u s i n g a l i t t l e d r o p o f so l de r t h e t wo
pa i r s o f du a l h a l f moo n p a d s s i t ua t ed l u s t b y t n e
t wo p a ) . r s o f p ad s y o u Ju s t c u (. .

NOTE I f y o u a r e i n e xp e r i e n c ed a t u s i n g a s o l d e r i n g i r o n
I LLUSTRAT ON S 6 i t i s su g ge st e d y o u co n t ac t t he d ea l e r whe r e y o u

p ur c h a se d yo u r BUF ER L I N K t. o h av e h i .m p e r f o r m
t h es e c u t s a n d s o l de r Ju m p e rs .

2 . I n s t a l l t .h e TA CKLER i n t h e s l o t y o u n o r i a l l y wou l d u s e . Th i s
w i l l b e t h e s l o t y ou wi l l us e r o * e l ec t t. he p r i n t e r . Ro ut . e 2 . Ho o n t h e 12 " u mpe r i nt e r f a c e c a b l e pr o v ) d a d wi t h y u r
).h« o t h e r e n d o f t h s ) um pe r c a b l e ov e r t o t he BU FFERLINK an a BUFFER).IN K t .o t he o u (. p u t c o nn e c t . or o f t he PR NT E RMATE. Be
ins t a l l i .t t o c o n ne c t o r J l B . Pi n o ne o f t h i s c on n e c t o r i s car e f u l t o o r i e n t t he s i d e o f t he c ab l e wi t h t h e r ed s t r i p e
down . Or i e n t t he c ab l e as sh o w n 1 n i l l us t r a t i o n 2 2 . ( P a g e 24 ) t o war d p i n o ne a n t h e PRI N T ER)'.ATE. No t e i l l us t r at i on 7 wh i c h

wi l l sh o w y o u t h a d i r ec t i o n t ha t t h e c a b i e s ho u l d t i i e l .
3. I ns t . a l l t he or i g i n a l TAC K LER pr i n t .e r c ab l e by co n n ec t ) .ng i t

t o t h* BUF F ERLI N K ' s c o n n e ct o r J4 B . Pi n o n e ( t h e RED S T R I P E
on t h e c ab l e ) s ho u l d b e up o r awa y f r o w t h e C i r c u i t . Boa r d ' s
g ol d f i n ge r s . See i l l u s t r a t i. o n 23 on p a g e 2 4 .

4. I ns t a l l t h e BUFF ERLINK i nt o a co n ve n i e nt s l o t . I f y o u h a v e
a n A p p l e I I s t .h e n yo u c an u s e s l o t . X3 a s t h i s wi l l n o t o
i n t e r f er e wi t h t h e Au x i l i a r y 5 1 o t . o pe r a t i o n . I f y o u h a ve e n BUFF
Appl e I I · o r a Fr a n k l i n co mp u t e r y o u c a n u s e a n y c on v e n i e n t E) 
s l o t . w hi c h wi l l be o ut o f t h e wa y . L ) ' K

P R I N T E R M A T E
5 . You a r e n ow r ea d y t o s a v e y o u r t i me w1 t h BU FFERLINK.

I L JS T RATI ON S 7
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2 . 12 1 I NST ALLATION SPECI F I C S F OR USE WITH THE GRAPPL R

2 . I ns t a l l t he PR IN TERNATE i n t he s l o t . yo u no r aa l l y wo u l d u se .
Thi s wi l l b e t .h e s l o t y o u wi l l ua a t o se l e c t t he p r i n t er . 1. Ho o k t he 12 " ) u mp ex i n t er f a ce c ab l » pr o v i de d w xi h y o ur

Rout e t h e o t he r e n d o f t he J ump e r c ab l e o ve r t.o t. h e BUFFERLINK t o t . h s o u t . pu t c o nn e c t o r o f t. he G RAPPLER. Be ca r e 

BUFFERLINK an d i n s t a l l i t t o c o n ne c t o r J 3 . Pi n on s o f t h i s f u l t o o r xe n t t h e s i de o f t he ca b l e wi t .h t he r e d s t r i pe

c onnec t o r i s do w n . Or i e n t t .h e c a b l e a s s h o w n i n i l l u s t r a t i o n t owar d p i n o n e o n t .h e GR APPLER. No t e i l l u s t r at i o n 7 wh i c h

2 6 o n p a g e 2 6 . w i l l s h o w y o u t he d i r e c t i o n t h a t t h e ca b l e s ho u l d t. r a v e l .

3 . I ns t a l l t h e o r i g i n a l PRI N T ERNATE p r i n t e r c ab l e by co n ne c t i ng To
i t t o t he BU FFERLI NK' s c o n n e c t o r J 6 . Pl n on e <t h e R E D S T RI PE BUFFER
o n t h e c ab l e ) s ho u l d b e u p o r a wa y f r o m t he Ci r c u i t. Boa r d ' s LINK
g ol d f i n ge r s . Se e i l l u st r a t i o n 27 on p a g e 26 .

4. I n st . a l l t h e BUF F ERLINK i n t o 4 co n ve n i e nt . s l o t . . I f y o u h a v e
an Ap p l e I I e t h en yo u c a n u s e s l ot X ) 3 as t h i s wi l l n o t
i n t e r f e r e wi t. h t he Aux i . l i a r y Sl ot op e r at i o n . I f y o u h a ve a n
A ppl e II . o r a Fr an k l i n c o mp u t e r y o u c a n u s e a n y c o nv e n i e n t .
s l o t wh i c h wi l l b e o u t o f t h e wa y .

5. Yo u ar e now r e ad y t o sa v e y o u r t. i me wi t h BUF F ERLINK.

G R A P P L E R

I LLUSTRATION ¹ 6

2 . I n st a l l t h e GR APPLER i n t h e l o t y o u n o r ma l l y wo u l d u se .
T hi s wi l l be t h e s l o t y o i l l us e t o se l e c t t ne pr i n t e r .
Rout e t .h e o t he r a n d o f t h e Ju mpe r c a o l e o ve r t o t h e
BUFFERLZNK a nd i .ns t a l l i t t o co n ne c t o r J 1 B. P i n o n e o f t h i s
conn e c t o r i a do wn . Or i e n t t h e c a b l e a s s h ow n i n i l t r a t i o n
2 2 o n p g e 24 .

3 . I n st . a l l t. h e o r i g i na l GR A ppLE R p r i n t e r c a b l e o y c on n e ct i n g t
t o t . h e B UFFERLI NK's c on n ec t o r .) 4 B . Pi n o ne <t h a R 3 STRI P E
on t .ha c a b l e ) s ho u l d ba u p o r a wa y f r o m t n e C i r cu i t Bo a r d ' 4
gol d f i n g e r s . Se e i ' l us t , ra t i on 2 3 o n pa g e 2 4 .

4 . I ns t a l l x. ha BUF F ERLZNK i n t o a c o nv a n 4 t s l o t . I f yo u ha e
an App l e I l a t h en yo u ca n u s e s t. ¹ . a s t n i s w i l l n o t
i n t e r f e r e t h t he Au k i l i ar y Sl o t. o p er at i o n . I f yo u n a e a n
A ppl e ZI + o r a Fr a n k l i n co m p u t er y o u c a n u s e a ny co n e n i e n t .
s l o t wh c h wi l l be ou t o f t h e wa y .

5. Yo u ar e no w re ad y r o sa v e y o r t i me wi t h BUF F ERLI I ' K .

)7
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2. 14 : I NST A LLATION SPECI F I C S F OR USE WIT H THE EPSON
2 .13 : I NS T ALLATION 5PECI F I C S FOR USE WITH THE CCS 77 28 < i a >

Cont a c t t h f a c t .o r y t o r ec e i v e a n a p p l i c a t i o n n o t e o n t h i s o n e .
1 . Hoo k t h e 12 I umpei " i nt e r f ac e c a b l e pr o v i de d wi ) h y ou r

BUFFERLINK t o ).he o u t p u t c o n n e ct or of t h e 7 72 8 . I ). wi l l
b e ne c e s s a r y ) .o be n d t wo o f t h e p i. n s o n t he 7 7 28 ' s he a d e r
4'tr i p o ut o f t h e wa y t .o a l l o w c l e a r a n c e f o r t h e ca b l e .
The r wo p i n » y ou wi l l h a ve t o be n d wi l l b e n um b e r e d 1 4 + 15 .
Be ca r e f u l t o o r i en t t h e s i d e o f t h e c ab l e wi t h t h s r e d
s t r i. p e t o w a rd p i n o ne o n t he 7 7 28 . No t e i l l u s t r a t i on 7 wh i c h
wi l l s h ow y ou t h e d i r e c t i o n t h a t t h e c a b l e sh o u l d t r a v e l .

To
BUFFER

LINK

P IN 1

C C 5 7 7 2 8

ILLUSTRATION Sg

2 . I n s) . a l l t h e 7 7 28 i n t he s l o t y o u n o r m al l y wou l d u a e . Th i s
wi l l b e t he s l o t y o u wi l l u s e t o s e l e ct t he p r i n t e r . Ro u t e
t h e ot h e r e nd of t he >u m pe r c a b l e ov e r t o t he BU F FERLIN K a nd
i ns ) . a l l i t t .o c o nn ec t or J 18 . Pi n o n e o f t h i s c on n e c t . or i s
do n . Or <a n) t he ca b l e as s ho w n i n i l l u st r at i o n 2 2 . <p a ge 2 ' 1 >

3 . I n st a l l t he o r i g ) . na l 7 7 2 8 p r i n t er c ab l e b y c o n ne t i n g i t t. o
t h e BUF FER<.INK' s co n n e c t o r J 4 8 . Pi n o n e « . he RED S T RI PE o n
t he c ab l e ) s ho u l d b e up or a wa y f ' r o m ) .he C i r cu i t . B o a rd ' s g o l d
f i n g e r s . See i l l u s t r a t i o n 2 3 . <Pa g e 2 4 )

I n s t a l l t he BUFF ERLINK i n t o a c o n ve n i e n t s l o t . I f y o u h a v e
an A p p l e I I e t he n yo u ca n u s e s l o t SS ss t h i s wi l l n o t
i n t e r f e r e wi t h t h e Aux i l i a r y Sl o t . op e r a t i o n . I f y ou h a ve a n
Appl e I I + o r a Fr a n k l i n c o mpu t .er y o u c a n u s e a n y co n ve n i . en t
s l o t wh i. c h wi l l be o u t o f t h e wa y .

5 . Yo u a r e n ow r ea d y t o sa v e y o u r t i me wi t h BU F FERLI NK .
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2. 16 : I NST A L LATION WITH UNLI S TED I N TERFACES
2. 15 1 I NS T ALLA I O N SPECI F I C S F OR U5E WI T H TH E FOURTH DI MENSION

I f y o u s h ou l d b e u nf o r t u n a t e en o ug h t o h a ve p ur c h a se d a n xn t e r To c o n n ec t . t o t he Fou r t h Di me n s i o n xt wx l l be ne c e ss a r y t o
f ac e n ot l i st e d h e r e t he r e a r e t wo r o u t e s yo u c a n c h o o s e t o o b make s n a d a p t er i n t er f sc * c a b l e . Be c s r e f u ' t .o o r xe n t t h e
t ax n a p r o p e r xn s t a l i a t xo n .s xde o f t he ca b l e wxt h t h e r e d s t r x. p e t o w a r d p xn o ne o n t h e

FOURTH when y ou xn s t . a l l i t .
T he f i r st r ou t . e a s s u mes t h a t y o u u nd e r s t a n d s o me o f t h e t e c hn x c e l
aspec t .s x n o l v ed xn a Ce n t r o n xc s t .y p e p a r a l l e l x nt .e r f sc e . TouObser a t . h e f o i l o wx n g p xn o u t c o nn e c t . con s w h e n y ou m ak e y o r

cab s ' sho l d xn t h i s c a e x amx n e t h e p e r t n a nt d oc u men t t . x.on s u p p l xed
w1th y o u r Pr i n t er I n t e r f ' a c e w he n y o u p u r c h a s e d xt . Co m p are t. h e

BUFFER' I N K SIGNA' N A ME pi n o u t .s of t h e p r i n t e r I n t e r f ac e wi t h t h e p xno u c s a v a i l a b l e a n
FOURTH DI NEN.

20 P I N F EMALE HDR th e B U FFERLI NK . Ch a p t .e r 6 x nc l u d e s 8 c o mp l e t . e l xs t , o f a l l o f t h e
16 P I N FE NALE HDR

1 STROBE» d i f f ex ' en t p i n o u t s us e d b y t .h e BV FFERLI NK . Be c s r a i' u l c. o a k e
16

3 DATic 0 sur e t h a t t h e s a me p xn nu m b e ri ng p r oc e d u r e x . s u s e d . Th e r e a r e
1

5 DATA a bout 3 d i f f e r e ccc. ways c .he c o n n e c t o r s c a n b e nu mber ed . The y ar e :
15

7 DATA 2
Netho d 1 M et.l,od 2 Method 39 DATA 3 14

11 DATA 4 3
26 I 1413 1DATA 5 13

15 315 25DATA 6 12 1617 24DATA 7 i. 1
17

2 6 8

19 23ACK 10
18

5 7 9
102 22GND

19 11 124 21GND 8
NOTE: Th s p i no u t 20 20 13 14u sed x n t h e a bo v e l i s t xs as f o l l ow s :

2 3 4 5 6 7 8 9

19 21 15 16
18

2 3 5 6 7 8 9

22 17 18
10 17 1G 23 19 20
11 16 11 21 22
12 15 12 25 23 24

13 26 25 26s nd s o f o r t h 13 14
a nd s o f o r t h

2 . Hoo i c t h i s c ab l e yo u h a v e s ad e t o t h * o u t p u t c o n ccec t o r o n y o ur Tha s e c o n d r o u t . e s n be u se d i f y o u d o n o t . u n d e r s t an d a who l e i o t .
FOURTH. Obse r v e th e pr o pe r c o nn e c t i o n t o p i n on e . a bout s l l o f t h x s h u l l a ba l o o c e i l e d e l ec t . r o n x c s . 1' y ou f a l l

x.nto t h i s ca t e go r y c. h e n y o u wi l l n ee d t o se n d s o me i n f or ma t x o n t o
3 . I ns t a l l t h e FO UR H xn t . h e s l o t y o u n o r e a l l y wou l d us e . Th i s t h e T e c h n x c a l Su p p o r t de p a r t m e n t a t Pe r i s o f t , I nc . s n d we x l i d o

x l l b e t h e s l o t. y o u wx l l t o s e l e c t t h e p r xn t e r . Ro u t e our bes t t o ru s h o r r e p l y t o y o u . The x nf o r ms t x o n we wx l l n ee d
t h e o t h er en d o f t he I um pa r c a b l e ov e r t o t h e BU F FERLINK a n o t o g x v e o u r r e p l y xs p ho t oc o p xe s o f c
xnsca '. 1 x t t o c o n ne c t o r J 18 . p x n o ne o f t h xs co n n e c t o r s -Schemat i c of t he Pr xn t e r I nt e r f a c e

down . Gr xe n t t he ca b i e a s s h o w n x n xl l u s t r a t . xo n 2G . < p ag e 2 » - Per t i n e n t se c t xo n s i n t he us e x ' s ma n u a l
i f y o u d o n ' t k no w w h a t . x . s pe r t i n e nt t he n l us t. ph o t o c o p y s s mu c h

4 . Ob t a xn a no r m a l PRI N TERLINK t yp e o f c ab l e f r o m t he p l ac e y o u oi t h e ma n u a l s y o u c a n a nd s e nd x t t o :
purc h a s ed y o ur BUF F ERLINK c n d c o nn e c t xt t o C. h e BUFF ERL N K ' s
c onne c t o r J 4 A . Pxn o ne <t h e R E D S T RI P E o n t he b l e ) s t. o u c Perx s o f t , I n c .
b e o r xe n t ed as s h o n xn x l l u st r at xo n 82 ' o n pa g e 2 3 . B L ec h n x c a' Su p p o r t

2 084C Wa l s h Ave n u e
4 . i n st a l l t he BUFF ERL N K x n c.o a c o n e n x e nt s l o t . I f yo u h a a Sant.a C l a r a , Ci! 35 GS G

an Ap p l e I e t he n yo u ca n u se s l o t S3 as t h s w x ' 1 n o c.
xct e r f e r e wi t h t h e A x xl xa r y Sl ot o p e r a t xo n . I f yo u h av e a n we w11 1 d o o u r b e st t o r es p o n o b y r t ur n ma x w xc c x n a wee n .

Appl e I i · or a Fr a n k l xn c o mpu t e r y o c a n u se a ny c o n v e n i e n t.
slo t h x c : h wxl ' b e o u c . of t he wsy .

5 . Yo u a r e n d\' t y o u r t x me w xt h BUF F E R' IN K .
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17 ; L L US T RATIONS CONNON TO AL L OF HE PR ECEDING I N T ERFACE5

8 U F F E R L I N K
J18

8 U F E R L I N K 3 1A J2 J 3
J18

0
J 18 J 2 J3 PRINTER

INTERFACE

Te
PRINTER
INTERFACE RED

5TRIPE I LLUSTRATION ¹ 2 2

RED
5TRIPE I LLUSTRATION ¹ 2 0

RED RED
STRIPE STRIPE

D

Pr r n t e r

8 U F F E R I N K

8 '8 F F E R L I N K I' KSCREEN
l.EGEAD J AB

I L LUSTRA I O N ¹ 2 3
LLU5,RATION ¹ 1
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B U F F E R L I N K B U F F E R L I N K
J15

J1B

J 1A J 2 JS J l A J 2

Tc
Tc Pr i n t e r
Prr n t e r I n t e r f ac e
I n t e r f a ce

RED
RED

I LLUSTRATION N24 5TRIPE I LLUSTRATION «2 65TRIPE

RED
5TRIPE RED

STRIPE

J 6 J S
J 6 J5

Tc
p r r n t e r 0

Pr r n t er

J4A
B U F F E R L I N K B U F F E R ' N K

J45

I LLUSTRA I O N N 2 5 l LU5 RATI ON
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C H A Ns T E R

I N S T A L L A T I O N O F T H E S YAY I T C H B O A R D

To i n st a l l t h e s wi t c h a s se m b l y i n t o yo u r c o mp u t e r t h e i t e ms yo u
wi l l n e ed a r e )

B U F F E R L I N K CIUANTITY
B UFFERLINK S WI TCH A5 5EMBLY ( S UPPLI E D )

J l g 4x40 x I / 2 " SCR EWS ( 5 UPP' IE D)

J l i J 2 J 3 R IBBON CABLE , 12 " 10 CO NDUCTOR ( S UPPL I E D l
PHILL I P 5 S CREWDRIVER, m l s i ze

I n s t a l l a t i o n co n s i s t s o f t.h e f o l l o wi n g a t . e p s :
To
p r i nt er l . I n s e r t a ne o f t h e Ri bb o n Ca b l e ' s Co n n e ct o r s o n r . o t h e h e ad e r
In ( .sr f a c e s t r i p o n t he sw i t ch as s e mbl y as s ho w n b e l o w :

SWITCHES
RED

I LLUSTRATION S285TRIPE

SPACER H BRACER

To
PIN 1

RED 5TRI PE

2 . T a ke t h e s w) t c h s s se i b l y a n d p os i t i o n i t . s o t h a t t he ha n d l e s
J B J 5 o f t h e t o g g l e sw i t c h e s g o t h r u t he ve n t i l a t i on s l o ) . s ( f r o m t he

i n s i d e g o i n g o u t ) o n t h e s i . d e o f y ou r co m p u te r . A s l i gh t a mo u nt
o f f o ur c e m a y be r e q u i r e d t o p us h t h e t i ps o f t h e t o gg l e s t i t c h

To h and l e s t h r ou g h t h e s l o t . s . Yo u s h o u l d p i c k t h e v e n t . i l a t ' . o n s l o t
Pr i n t e r s o t h at t h er e i s at ea s t on e s l o t t o t h e l e f t a n d a l so o e 1 s t

to th e r i g h t o f e a c h s wi t .c h h a nd ). e . T he s e t wo " o p en " s o t s wi l l
ba u s e d t o i.ns e r t . th e mo u n t . i n g sc r ews t hr o ug h .

J4A
B U F F E R L I N K 3 . I n s t . a l l t h e t . o Sa " 4 0 s cr e w s o y p u t. t i ng t h em t . h r o u g h t h e t wo

sl o t s i ) ma d ) a t . e l y t o t he l e f t. o f t he l e f t t o g g l e sw i t ch a nd t he
U NUSED P N 5 o t he r t .o t he r i g h t . o f t h a r i g ht t .o g g l e s wi t c h . T i g h t e n t h e t wo

s c r ew s s o t he y ar e sn u g b u t n o t , t . o t h e po i . n t . o f b i n d i n g .
J4B

Rout e t h e R i bb o n Ca b l e a o t h at i t wi l l b e o u t of ( .h a a y a t
any ot he r i nt e r f a c e s y ou ma y b e p l a nn i ng t o u s e i n yo u r c o mp u t e r .
D 1rec t i t t owa r d t he mi d d l e o f t h e Bu f f e r l i n k Boa r d .

WHEN I T CONE S T I NE t o i n st a l l t he ot h er e n d o f t h e sw i t h
assembl y c a b l e t o t. he B U F E R L I N K i n s t a l l i t on t o t h e he ao e r s t r i p

U 5TRA ION s g g as s h ow n o n t h e d i a gr a m o n t h e n ex t p a g e :

26
27



C H A P T E R

I t<STAI.LATION OF T HE S WITCH BOARD CABLE T O T H E B UFFERLI NK ICN S A N D O U T S O F O P E R A T Z O N

9. 1 1 HOW TO U SE T HE F ORM FEED NODE

The B UFFERLINK c a n a ss r .s t y o u g r e at l y wh e n r t. c o me s L t . r I y

900 +- 0 05
t o p r r n t l a r g e q ua n t i t i es o f l e t t e r he a d s o r wt r n n sv r r y rr w r r I
p ut co m p u t e r pr i n t o u t a n g r e a t . q u e n t . i t r e s o f s i n g t s t r I

When t h e BUFF ERLI NK'a Fo r m Fe ed Mo d e I.r n I I
automat i c a l l y pau s e i t ' s p r i n t i ng ev e r y t r 4 \ I n urn< or

U I 0 CI UI 2
Feed ch a r ac t e r i n t h e d a t a . I t wi l l f i r n L p r I mr < I I o I r a

05 u· dy UO 09 a nd t he n pa us e . I r wr l l r e ma i n i n a pa u s e m o t t o u n t I I y x r I r I I t y
Ua

· ·

· ·

· ·
· ·

· ·

· · · · · · V · depr es s t he For m I ' e e d s wr t c tr o n t t s s wi tt c t r H o a r d . <Ir r r L it<a
· · · ·

· ·
· ·

· ·

· ·
· ·

· ·
· ·

· C N ·
· ·

r e a o n i t La ne c es s a r y t o f r r s t , i n s t a l l L hu BUF F EIIL.INK ' I WI ' I ' : t i
· ·

· ·
· · · ·

· · ·
· · · ·

· ·
BQARD. Ref e r t o c h a p t e r 3 f or r ns t r uc t t o n s o n ma t .a l l a < . l rr . I

· ·
· ·

· · · · · 4 · · 0 · · ·

· ·

· ·
· ·

· · · ·

· ·
· ·

O nce y o u h a v e r e l e a s e d t he Fo r m F e e d Sw r t c h p r r n t r n g w r l l r e s um e
· ·

· ·

· ·
· ·

· 4 · ·

4 · · · · ·
unt i l t h e ne x t . Fo r m Fee d i s n o un t e r d r n t .h e dat r . At. t. h r s

· ·
4 4 · e 4 0 · ·

· · · 4 0 · 0 a · · 0 · p orn t t h e e x a ct s am e s e qu e n c e r r e p ea t .e d an d wr l l c o n t . rn u e t . o
0 · · 4 · · · ·

4 0 0 4 r epas t a s l o n g as h e Fo r m Fe e d m od e r s e n ab l ed .

· ( ) I I 032K IAK RK a a a 4
N K · 4 · 4 · 4

4 No th t y o u k no w h t . t h F o F e e d Nod do yo p r o b b l y o l d
· · 4 · 0 · aa · 0 · 0 · · · ao a a e a e

4 · I r k e t o k n ow h ow t o " en a b l e " t he od e . The r e ar e t o me t ho d s o f
0 U la U I 5

013 CI 2 4 · 0 COPYRIGHT 1983 oa a · 0 e nab l r n g t h r s mo d e . The f r r s t r.s t o s r mp l y ho l d t h e Fo r m Fee d
0 a PERI IOPI, INC.

4 4 0 e · Mode Swr t c h d o wn Ln a d e pr e s s ed po s xt r o n wh 5 .l e y o u f r.r st t ur n
4 4 4 'a a a a a a y our C o mpu ter ' s p o e r on . T he se c o n d m e th o d w r . l l s r d yo u 5 . f yo u
a a a s a a e a o e e o a a e a f r n d t h a t . yo u fo r g ot . t o t ur n r t , o n u po n po wer u p . Th r s me t ho d

Z · 4 0 · e ·
4 · re q u r . res y o u t o f r r st de p r es s t he For m Fe e d No d e Swi t c h a nd t he n

4 0 4 4 4 0
RP2 t .o d e pr e s s t h e Re se t , or F l u s h Sw r . * c h . Whe n b ot h s wr t c he s ar eUra

CIR ~
r e l ea s e d t . h e F o r m F e ed Ho de w r.l l be e na b l ed . Do n ' t f o r ge t
howeve r t. h a t a n y d a t a t . h e B U F E RL I NK r s h o l d r n g wh r l e y ou d ep r e s s

BU F F ENRLIN99' i'l~l".lI'"
t h s R e s e t o r F l us h Sw r t ch wr l l ba b u m pe d x n t o t h e b r g b r t bu c ke t
r n t . h e sk y <r n o t h e r wo r d s . . . l o s t ) .

9. 2 : HOW T Q DESELECT HE FQRt! F EED NODE

Suppos e y o u ha v e pr e v i o u s l y en a b l e d t h e Fa r m Fe e d Mo d e , h a v e c o n e
an e x t en s r .v e a m o un t o f p r r n t r n g wh r l e u s rn g t h r mo de a d no
s r nc e t he p r r nt r ng t a s k r e q u r r r n g t. h e Fo r m F e e d M od e r s d o yo

DOTTED L I NES SHOII PATH OF S WITCH ASSEMBLY CABL
woul d l r k e t o d r s r b l e o r d e se l e ct t he tro d e . A ve r y q u r k mp l e
push o f t he F l u s h o r Re se t Sw r t ch w 1 1 a c c o + p l h t h s . I t. w r l l
al s o c au se an y da t a b e r n g h e l d r n t h e BUF ER L I N K ' s m ma r y t.o b e

NOTE: T he Swi t.c h A s e b l y Ca b l e wr l l b e r n s r a t l ed o nt o Hl .
l os t a l so . So yo u w i l l n e ed t o d r . s a b le o r d e se l e ct t h t s mo a e

Srnc e H l ha a o n l y 6 p r n s an d t h e Ca b l e h s 1 0 h o l e s b c ar e f u l l
arran t . a t 5 on whe n ma t . ' l i n g t he co h i e . Th e when y o u ar s be t w e e n p r r nt r n g go b s r . n o r d e r t o a s su r e r o d a t a r s

t .o g e t . t h e pr o p er a nnh i l a t . e d .
p ro pe r or i en t a t i o n f o r p m I i s t o wa r d U 16 . Th r s me a n s t . n a t

th s R e d st r r pe o n t h e c b l e h o u l d b e t o wa r d U16 an d no t a way

f r o m r t . Th e f o u r unuse d ho l es r n t h e c a b l e co n n e ct o r i l l b e t .o

t h e l e f t s r d e o f H1.

28 29



C H A Em T E R

Z N C A S E Z T D KDE S N T txyO R K

m.3 ) HO w T o F L USH THE BUFFER

The BU F FERLZNK ca n b e c a u se t . o l o s e xt . ' s d a t . a y
b o n e o f 3 wa ys . The BUF F ERLZNK ha s i n c l u d ed x n x t ' s on b oa r d s o f ' t w a r e t wo f e at 

u re s wh i c h wi l l a s s ) t y o u s h o u l d yo u r b o a r d e ve r be c o m e de f e c t 

The f i r st. m e th o d of f l us h i ng t h e b uf f e r i s t o , q u i t s i mp l y , t u r n )vs . Th e f i r s t f e I.u r e x s t h e b u x l t i n s e l f c he c k i n g r o u t xn e < n d

t.he po w er t o y ou r c omp u t e r o f f . Yes , x t n e ed s po wer t o r e me m ber .
t h e s ec o n d f e a t u r e xs t h e a u t . omat x c m e mor y t e a t . u p o n p o we r u p .

The s e c o n d m et . o oh d f f l us hi ng t he buf f e r c an oc cu r on l y xf t he T he b u i l t i n e l f h k i g r u t ) n l s a t x a t e d h y o d p r s
11 d . I f t he xu mp e r xs i n s t a l l e d a n d xfJumper a t. H2 xs xn s t a e

b ot h o f t he su i t .c h e s on t he BUFF ERLI N K S WITCH BOARD a t p ow e r u p

R t b t t on i s p u sh e d t he BU F FERLIN K wx l l e
1 b e

t h e Co mput e r ' s e se u on t i me . Wh a t . t h xs t es t d oe s xs t h e f o l l ow x n g )t e r na :

f o r c e d t . o R e s e t a l s o .1 o . I t . x s f o r t h i s r e a s on t ha t . t h e BU FFER'
' I NK " Det e r mxne memory co n f i g u r at i on

SWI TCH ASSENBI Y wa s d e v e l o pe d . A c on e n ) a n t me t o o
n t me t h o d o f f o r c i n g " Tes t t he m e mor y f o r p r o p e r d a t a r e t e n t i o n

f b f ' f me mor y w as ne e d e d wxt . h au t h av x n g t h e c ov e r
t h e f l u s h o u e r

- Per f o r m a p r o g r a m ch e c k s um

oi ' t h e c o mp t e r o f f . As t h e r o u t i n e d oe s t . h a s e t e s t s xt p r x nt . s ou t t h e r e s u l t s . Th xs
al l o s y o u i.o d t e r m ne g ue t wh e r e t h e p ab l e 1 es , x f t h er e

The t h i r me o od e t h o d o f f l u h xn g t h e buf f e r c an o c cu r o n l y x i t h e one . For e xa m p l e , xf yo u r BU F FERLZNK xs wor k xn g p r o pe x i y t he

BUFFERLIN K SW IT C H ASS EMBLY xs i n st a l l e d . n c e p ro pe r me m or y s xz e w i l l be d e t e r s x n ed , t h e mem or y t e s t wi l l be

x.nsta l l e d t. h e us e r c a n l e av e o u t . t h at Ju mps r a t H2 an d t h e r eb y
passe d a nd t h e co r r e c t. h e k s m f o r t h memo r y wx l l be f o u n d .

have s ep a r t e s t .c h es f or r e s et . t . \ ng e
t h e co r n u t e r an d f o rP On t h e o t h er ha nd , xf t h e mxc r o p r o ce s s o r a n d xt. ' s s u pp o r t c x r 

r es a t t xn g o r f ' l u s xn g exn o r f ' l u s h x n g t . h e B UFFERLINK . Th e p r o ce s s o f f l u sh i ng cux t .r y xs n ot wor k xn g at a l l yo u wx l l n o t. g e t a ny r ep o r t a na

t.h* BUF FERLZNK x s a s s x mp l e a s p u sh x n g a sw x c
swxt c h m o u n t .e d o n t h e t h i n gs x l l s ee m t . o h a n g u p . I f t h e me mor y c o nf x g u r a t i o n xs n o t

t . . IX p r e s s a n d a re i se e o f t h e s wx
t.ch

s i d e o f y ou r c o m p u e
d t e ' d o e t l y o r t h e or y do s n ot t e s t pr o p er l y y o u

accompl x.sh t h e t a k . 111 k n o t ha t . y ou s ho u l d s u p a ct o n e o f t h e Dy n a mxc Ra m De v x c e s .
Zf t he h e c k s u m o n t h e pr o gr a m xs n o t . co r r ec t yo u wx l l kn o w t h a t .
t h r e ) .s a px o b l em o f s o me so r t xn t he da t a s t o r e d x n t he p r o g r am
EPRON <Era s a b l e Pr o g r a m mable Re a d On l y Ne m or y ) .

Th se c o nd t e s t x ng f 'e a t u h h p f d r y t i me
t h e B UFFERLINK x s p o a r ed up . T h x . s t e st o cc u r s a f t e r t .h e s e l f
chec k x n g r o u t xn e xs pe r f or m e d x f t h e u s er s o s e l e c t s t o ha v e x t
p er f or m ed. Th x s BUFF ERLI N K r o ut . x n e au t o m ar. ) c al l y d e r e r m x n e s
whet he r 1 , 2 , 4 o r 8 Dyn y d s t a l l e d . I t

x pec t s t h e t o b e xn t h e c o r r e s p o n d x n g so c k e t s as s ho w n b e l ow :

1 d e v x c e <s) s ho u l d b e xn s i . a l e d xn i .h UB s o ck e t . <s )
2 Uy 8

US-8
8 UZ -8

Af t e r t ha s d e t e r mi n e d t h e nu m be r o f d ev i c e s x t . p r oc e e d s t o g o
a nd t e s t t h em f o r pr o p er d at a r et e n t xo n . I f a l l o f t h e me mo r y,
as x t x. s c o n f xg u t e d , t e s t s OK < .he p r o gr a m p r oc e e d s t o g o ) o no r m
al b uf f er o pe r a t i o n . Z f xt f x n o s a n y o ne d e v x c e or d a t a a c cr e s s
t o b e b a d x . t t r a n si ' e r s op e r at . xo n t . o t he n o n - bu f f e r e d m o d e. J u s t
b efo r e x t d oe s t h xs h o we v e r , xt a i e r t s yo u b y s e n d i n g a " BEL L "
c ha r a c t e r o u t t o t h e p r xn t er a n d t he n s e n d x ng t h e c ha r a ct e r s
" BEEP" ou t a l s o . Af t e r t he s e c ha r a ct e r s ha v e b e e n o u < . pu t t. h *
u ser c n u s e h x s BUFF ERL N K xn a n on - b uf f e r e d mo de wx t . ) e a c h
c ha r a c t e r b e xng p as s e d t o t h e p r i n t. r o n a « h er s e ) .e r by c na r ac t e r
bas i s . Th x s a s s ur e s y o u , t he us r , of c o n i . x n u ed o p e r a < .xon un t x l
you c an ma n a g e t o g et . t he BV F FERLI NK ' s de f e ct x e Dy na m).c Memor y
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D H A P T E R

Z N T E R N A L S D F T H E B U F F E R L X N K 
D v i c e we e d d ou t f r o m mo n gs t . ) . t ' s n e r g h b o r s .

J us t h ow t he n w o u ld y o u t a ke ad v a n ) .age o f t h i s a u t o m a t i c m e mor y 6 . 1 1 CI R C UI T D ESCRIPT I ON
te s t." . As s u me t ha t . o n e d a y yo u r p r >n t er t o l d yo u r > g ht a f t e r
power u p " BEEP - . 5 >n c e y o ur pr r n t e r d r d n o t . op er a t e o n t h e The BVFFERLIN K i s a c o mp l et e l y se l f - c o n t . a r n e d M >c r op r o ca s s o r
"BELL" c ha r a ct e r a l l y o u s a w or ba i r d was t .h e p r >.n te d c h ar a c t er s . b ase d s y s t em. I t ha s o n o ns b o a r d r n p u t p o r t s , o u t p u t p o r t . ,
Knowrn g wh a t y o u k no w n o w , y ou k ne w t h a t t h r s me a n t t. h a t o n e o r micr o p r o c e s s o r , pr o gr a m mem ory , s t.o r a g e me mory a nd n e c es s a r y
more o f yo u r Dy >c Me m o ry De v >c e s we r e d ei ' e c t >v e . At. t h >s s uppor t c i r c u i t. s .

p o i n t . y ou n e e d t o we e d t h e d e f ec t . r v e de v > c e o u t f r o> am o n g s t . i t. ' s
n e>ghbor s . To d o so y ou ca n r e m ov e a l l o f t he Dy n a mic Ne m o r y The Mr c r o p r o c e s s o r l s a ZSO ( U1 5 ) wh i c h c an b e ma d e t o r u n a t 1
Dev>ces f r om t . h * B UFFERLINK an d t he n me t a l l t h e m o n e at s t >m e o r 2 Mh z . I t c o m e s co n f i g u r e d f r o m t h e f a c t o r y t o r u n a t 2 Nh z .
>nto t . h e US s o ck e t (8 K c o n f i g u r a t i o n ) . Wr t. h e a ch o ne >.n s t a l l e d The l owe r sp e e d c a n b e s e l e ct e d b y d > sc o n n e c t i ng t h e pa d by p > n

t .ur n i. h e p o we r o n t .o y ou r co m put.e r an d s e e r f y o u g e t a " BE E P" 3 7 o n t he c a r d e d g e a n d c o n n e c t i n g (. h e p a d b y p i n 3 8 . The Z8 0

pr i n t ed o ut . . On l y d e f e c t i v e d s v r c e s w > l l s ) .g n a l y ou (.h t .h e o n t h e B U FFERLINK r u n s w i t ho u t RA N < Random Ac o s No mo r y) ac c e s s 
" BEEP" wh > l e t he g oo d o n e s wi l l a l l o w n o r m al b u f f 'a r ed (SK ) bl e t .o >t r n t h e Ne m o r y ad d r e s s r a ng e n d u c h d o e s n o t
oper a t > o n. I f y o u f >nd a d e i ' e c t i ve Dy n a mrc Me mory De v i c e yo u ca n e mplo y t .h e us e o f ' i n t e r r u pt s . Th i s i s n o t o d > sa d a n t ag e as t h e
use 1 , 2 or 4 o f t he r e mt t n i ng g o od d sv r c es t o o b t a i n 8 K , 1( K o r s of t . ware g i v es a h i gh p r >o r i t y t.o e x mi n i g wh e t h er d a t a i s wa >t . 
3 2K o f bu f f e r i ng . I f t he d e f ec t ( v s Dy n am>.c Me mor y D e vi c e c ame r ng t o c o m e 1n f r o m t . h e p r n t e r i n t . a ri se s . Th e ZSO h a s a c ce s s t . o
wrt h y o u r BU FFERLINK a s y o u p u r c h a s e d i t r n >t r a l l y a nd r f y ou a r s t h e va r i o u s po r t . s b y mem or y m a pp>.ng * h e m . Th > s g ( ve s t h e Z8 0 a
s t i l l wr t h r n t h e o n e ye a r wa r r a n t y p e r >o d y o u c a n r e t. u r n t he f u l l 6 4 K a d d r e s s >n g t o t h D yn a mr c R a n do m Ac c es s Memor>.es DRH a .
d ef e c t > e d ev i c e t o Pe r >s o f t . , I n c . 1'or r ep l ce m e n t . Yo u w i l l Th>.s 64 K o f add r es s >n g r s ac co m p l r a he d by pr o v ) d r u g 2 5 6 a d d r e s s e s
need r o a l s o s ho w t h e s a r >e l S o f' t h e BUF F ERLIN K a n d mu s t . a l s o <8 d a t e 1 > .nea > f ' r om t h Z 80 as r t r s a d dr e s s > n g ( t s I O. Th e
h ave r et . u r n e d t h e V )a r ra n t . y c a r d t o o b t a r n t h r s s e r v i c e . r emai n i n g 2 56 a dd r es s e s ( 8 d a t a l >n e s ) a r s p r o > . de d f r o m t h e

o ut p u t . o f a Ne mor y m a pped p or t .
I N THE E VENT t ha t . s l l o f t .h e Dy n a mr c H e mor y De v > .ces t e s t t o b e
d ef e c t . i v e t .h e n i t >s p os s r b l a t .h a t s ome ad d r t i on a l f a i l u r e h as he Dyn a m) c memor es op e r a t e b y us e o f t h e f o l l o wr n g su p p o t.
occur ed on y ou r BUF FERLIN K. Zn t h s c as e r e t r n t he BUF ER L I N K d ev i c e s : 0 1 9 , U1 4 , U1 6 , 0 1 7 , U19 a n d U20 . Th e t wo d ev r c e s
w>th a l l o f <t ' s Dyn a mrc Ne m o ry De v >c e a i n s t < l i e d . Pr >.o r t o U9 a n d U 14 mu l < . >p l e x t h e t .wo h a l v e s o f t h e a dd r e ss t .o t h e
r e t u r n y ou s h ou l d c o n t a c t . t h s f a c t o r y t o o b t a >n a Re t u r n M er ch a n  DRAMs. Th e f r r s t . h a l f of t h e ad d r e ss ) s t ak e n of f o f t h e o u t p u t .
d i s e Au t h o r r z a t r o n n u mb er . Vo u c a n d o t. h r s b y p h o n e or b y ma > . l. o f 0 1. 4 . Zt r l at c h ed >.n t o t h e DRA M s by t h e RAS s >g n a i

gener a t ed s t r a i g ht o f f o f ZORQ" ( t h r u U1 7 > . At . < t ( me d e l a y
gener a t e d b y t > o ga t e s of U2 0 ( 74 0 0 2 > t he o u t p u t o f U14 >s t ur n e a
o f f a n d t . h e ou t p u t o f U9 >.s t ur n e d on . o a d d i t i o na l g a t e
d e l a y s l a t e r of U20 t h e s ) g n a l CAS g o es b a ck h i g h i a r. c h r n g
U9' s a dd r e a ,ses > n t o t h e DR A Hs. CA5 l s g e ne r a t ed b y U19 wh r c h
makes s u r e >t go e b a ck h > gh wh e n t h e I GRQ » c yc l e f >a ) s h e d .
The g a t e d e l ay r. h r o u g h U 2 0 >s bo u t 2 0 r .o 2 n S p er g a t e . Th r s
accompl r s h e s t he se t u p a nd h o l d t r e e s r eq u i r ed f o r t h e DR AI'.s
r ( g h t n >e e l y wi t. h mu c h t a m e t o p ar e . Th e DR ANs a r e r e f r a h e d

ut omat r c a l l y b y t h e Z80 a t r t ' s n or ma l re f r e s h t ( me . Th >s t >me
i s > .nd r c a t .e d t o t h e o u t s > de w or i d b y b o t h RF SH * an d M E)(RQ» b e r n g
l o . Th >a i s ac c om pl t s h s d >n t h l o g ) .c by t. he ac t ) o n of U 19 .
The o u t p u t . of U1 9 r s p a ss e d t h r U17 a n( i o nt o t he RA S » l r ne s o f
th e DRA Ns . 5 > nc e t, h e SELR / C ' l r n e > n o r ma l l y h >g h c ur i ng t. h >.s
p er>.od t .h e o ut p u t . s o f Ad d r e s s l >n e b u f f e r U9 a r e a ct . >v e t .he r e b y
p ass r n g t .h e R ef r e s h Ad d r e s s a v e ) I s o l a o n ( . h e Z 80 ' s a d dr e s s l > ne s
t o t h e DR A Ms .

Acces s t . o t he v ar i o us po r t us e d o n t h e BU F FERLI N) ' s ac c o p l > a h
e d b y U2 2 . Th i s d e co d e s t h e v a r i o us a dd r e s s es ed b y t h e

ar ) o u s po r t s . Th e Oc t a l l at c h U1 3 ( 74 L S 3 7 4 ) r e c a >v e s t h e d a t a

32



6 .2 : SOF TWARE DESCRIPTI ON)

f r o m t he pz i n t e r i . n t. e r f s c e a nd st o r e s i t un t i l t he Z AQ CP U c an
The BUF FERLIN K h as co n t a i n ed zn i t ' s so f t wa r e a n u mb e r o i '

t ak e zt . . On e h a l f o f U 8 zs u se d ) o pr o v i d e s o me o f t he
f u n c t zo n s a n d f ea t u r e . Th es e f 'e a t u r es wi l l b r i e f l y b e

h n d s h a k z n g i nv o l v ed i n t h i s d a t a t r a n sf e r . I t ' s 0 o ut .p u t
p ro v i d e s t he BUSY s i gn a l o n t .h e i n p ut co n n ec t . o r s . Th e ACK'

o u t l i ne d t o a zd t he us e r zn c a s es whe r e q u e st i o ns m) .gh t a r i se .

s i g na l g o i ng ba c k t o t he pr z . n t .e r zn t e r z "ac e zs g e ne r a ) .ed b y U22 .
Thi s s i gn a l z s no r ma l l y 5 0 0 ng o f du r a t i o n . The o ut p u t . d a t a i s

When t h e BU FFER).INK powe r s up z t f i r s t of a l l g o e s t h r o u g h a n

p ut. o u t . K o t h e p r z . n t er t h r ou g h U1 2 . Onc * ag a i n on e h a l f of U18
i n i t i a l i z at i on s eq e n ce ) . o s e t u p r e g i s t e r s a nd p o r t o ut p t an d
o t h e r s s u ch t h i n gs . I t , t h e n l o o ks t. o s ee i f e i t h e r o r b o t h o f

i s u s ed t o I 's c i l ) t a t e t he h an d s h a k i n g r eq u i r e d . The 5 TR QBE' s i g 
n al go i ng t o t. he p r i n t e r z s n o r m al l y o f 5 0 0 n S du r a t i o n . I n s o m e

th e S WI TCH BOARD' s s wi t c he s a r e de p r e s e d . I f ) u s t t h e Fo r m F ee d

app l i c a t i o ns t. h e us er wi l l n e e d t o s l o w d o wn t he 28 0 ' s c l o ck t o
swi t c h l s de pr e ss e d z t . se t s t he Fo r m Fe e d No d e Pl a g an d t h e n
p ro c e ed s o n s z.f n o su i t. c h h ad be e n pr e s se d . I f b o t h ). h e Res e t

a l l o w a n A CK ' p u l s e o f l o n g er du r a t i o n . Th i s c sn be a c co mp l i s h e d
and t h e Fo r m F e e d S w it c h zs pr e ss e d zt . t r a n s f e r s on t r o l o v e r i .o

i n a m a n ne r n o t e d i n i .he s ec o n d pa r a g r a p h o f t h i s d e sc r i p t i o n .
The a p p l zc a t . zon a w h ere t h i s mi g h t . b e re q u i r e d a u l d b e i n c a s es

t h e Au t o T e s t Ro ut i n e . I f ) .he Res e t s wi t ch zs p r e s se d b y i t se l f
th e pr o g r a m w z i l az.t un t i l t .h e s w i. t c h za r e l ea s e d a n d t h e n z ).

w here a n e x ce s s i v e l y l a ng i n t e r c o n n ect c a b l e z s u s ed o r z.n s o m e
c ases w h er e a s ho r t e r s h z .a i d e d c a b l e zs us e d .

w zi l p r o ce e d a s zf no s wi t c h hs d be e n p r es s e d . Wh e n e e r a n y
wi t c h i s p r e s s ed t he BU F FERL I N K s s o f t wa r e w i l l wa i t u n t i l t.h a t

The o t h e r por t s 'u s e d zn t h e BUF FERLINK a r e : swi t c h h as be e n ra l e s e d b e f or e zt be g i n s d e bo u n c z n g t h e s u i t h .

STAT IN: Thi s por t . zs u s ed t o pr o v i d e t h e ZBO C PU w i t h t he
From th e s wi t c h t e s t i ng r o u t i n e ) .h e pr o gr a m c o nt i nu e s an ). o g o

sr.a t u a o f t h e swi t c he s , t he BUSY l i n e o i t ,he a nd e x a m in e t h e Dy n a mi c me m o ry a d d ) e s s es t o d et. e r m i n e gu s t h ow
many d e v i . ce s a r e i n st a l l e d zn t h e BUFF E RL I NK . Onc e zt kn o ws

p r i n t . e r , a n d t he s t s t. u s o f t h e z. n pu t a nd o ut p u t .
h ands h a k i n g f l i p f l o ps .

h ow many d e v i c e s a r e p r es e n t . zt t.h e n g o e s a nd t e st . s e v e r y a d dr e s s
o z" t h e de z ce t.o a ke su r e t h a t e ac h m e mor y c e ' 1 zs i n wo r mi ng

CLRIN I T h i s por t z s, u se d t o g e ne r a t e a n ACK ' p u l s e b e c k
o r d e r . On c e z t k n o s t ha t a l l d e v i c e s a r e i r ) t a c t a nd 10 0 x f un c t 

t o t h e Pr i n t e r I n t e r f a c e a n d t o c l e ar t. h e i n p u t .
z.onal c o nt . r o l o f t he BUF E R L I N K zs t u r n ed t .o t h e ma i n l o o p o f t he

hands h a k i n g f l z p f l o p .
s of t w a r e . Sh o u l d t . he pr o g r a m f nd a d e f ec t i ve Dy n ami c M e mor y
Devi c e i t . wi l l t h e n se n d a n e r r o r me s a ge t. o t h e u se r b y s en d i ng

STROUT: This , p o r t z s u s ed t o g e n e r a t e a ST ROBE' pu l s e o u t
a " BEL L " ch a r ac t e r a n d t h e wor d " BEE P " o u t t o t he p r i n t e r . I n

to t he Pr i n t e r z d t o s et . t he o ut . p u t h a nd s h a k i n g
t hz.s c a s e co n t r o ' wo u l d b e t r a ns f e r r e d t o s s h or t l o o p w h e re no

f l i p f l o p . Th i s f l i p f l o p zs c l e ar e d wh e n t he
b uf f e r ) . n g co l d o cc u r a nd d a t . a w o i d b e h a nd l e d o n z c ha r a c t e r by
c har a c t er ba s i s .Pr i n t .e r s e nd s a n ACK' pu l s e b ac k t o ) .h e

BUFFERLINK.
The m a i n l oo p o f t h e s o f t wa r e z s c o n s t. r u ct e d s o t. ha t . z t z I

C ASOUTZ Th i s Po r t i s u s ed t o s t o r e on e ha l f o f t h e DR A M
f i r s t e x a mi n e ). o s e e i f d at a zs w a i t i ng t o c o me i n t o t h e

a ddr e s s e s i n t o Ul e .
BUFFERLI NK . I f z t f i nd s t h i s t o ne t.r u e i t t h e n g o es an d t e st s
t o s e e zf ) h e BUF FERLIN K z s f u l l an d c zn n o t r e c e i v e a ny mo r e

p RNcQNTR) Th i s p o r t z.s u se d t o pr o v i d e s o me amo u n t . d a t a . I f z t f i d t ha t t. he r e zs o o f o r t h e c h a t e r z t pu t. s

c on t r o l o ve r t . he 5 E L ECT a n d PE l i n e g o i n g b a c k
z t o n t o t he a ) a c) o f z)a t a . Th e n t he l oo p pr o ce e d s t o s e e zf

t o t h e p r i n t er i n t e r f a c e . t h e r e zs da t a t o p u t o u t . I f z t f i n d s d at a a a ) l a b i a z t. ) i
see z f t he p r i n t e r zs r e) d y o r mo e d a t a . I f t h e p r i n t e r c a n

The so f t . war e o r pr o g r a m memory zs co n t a i n e d z n a n on b o a d 27 1 6 t ak e m o re d a t a z t. g o es a n d t a xe s o n e b y t e f r o m t he ).a c k a nd pu t s

EPROM 1Era s a b l e Pr o g r am a b l e Re a d O n l y M e mo r y) . I t . ) .s ad d r s ed
zt o ut t o t he p r i n t er a n d t he n se n d a 5 T RO BE ' pu i se o t t o t h e

by t .h e Z 8 0 C p U s t a memo ry add r e s s o f 0 t .h r o ug n 7FF ( h e x ) . pr i nt e r . T h e p r o g z m t h e n l oo p s ba c k t o c h e c ) < f or mo e i n p u t. .

Jus t be f r e e a ch i np u t. h e c z a nd o u t p u t c he c k t h e BUF F ER' I N K
c hec k s t o s ee i f e i t he r t he o r )z F e e d o r t n e F l u s h 5 i t c h zs
dep r e s s e d . I f z f i nd s t h a t . e i t h e r o r ne t h a r e p u ! e d z t
p er f o r m s t h e f o i l o w) n g f un c z . i o n a :

FLUSH ) a l o n e ) : Ze r o ou t. t h e r e g i s t e r s , go a nd p z.o
beg i n n i n g o f t .he a zn l o o p . C l e a r t h
F or m F ee d M o d e .
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6. 3 : ADDI N G N ORE MEliORY
FORN FEED t a l o n s ) 1 Not . h i ng n i s s e t h e Fo r m F e e o N o n e i s o n

a nd t h e l a s t. c ha r a c t e r se n t t.o t h e p r i.n t 
ar wa s a Fo r m Fe e d . I n s uc h a c as e a

The BUF F ERLI NK c o me s st a nd a r d f r o m th e f a t .o r y in e i r.l e r a 16K

f l a g wo u l d b e c l ea r e d t o l l a w d a t a
o r a 3 2K c o nf i g ur a t. i o n . Sh o ul d y o u e ve r oe s i r e t o i n c r e a se t he

o ut p u t . t o t h e p r i n t e r t o r e s u e .
si z e o f yo u r me mor y a f i e l d u p gr a de i s e a s y b ec a u s e a l l t. h
d ev i c es o n t h e BUFF E RLI N K a r e s oc k et e d . I t i s a s s i mp ' e a s

FORM F E E D F L USH: Ze r o o ut t h e r e g i s t e r s , g o an d I u P t o
pl u g g i n g a fe w n ew Dy na m ic Memo r y Dev i c es i n t o t ha i .r r e sp e c t e
s ock e t s .

t h e b e g i n n i ng o f t h e Ne i n L oo p . Se t t h e
Form F e e d M od e F l a g . To in c r e as e t h e BUFF ERLINI ' s me mory yo u s ho u l d f i r st det er min e

I f t. he Fo r m F ee d lio d e i .s e n a b l e d t .h e s o f t wa r e wi .l l ch e c k l u s t
what t . h e c u r r en t . c o n f i g u r a t i o n i s . Th e t a b l e b e l o w s h ou l d h e p
you d o t h i s i

b ef o r e e ve r y o u t p u t t o t h e p r i n t er wh e t h e r o r n ot t h e l a s t
cha r a c t e r s an t t o t h e pr i nt e r wa s a Fo r m Fe ed ch ar a ct e r . I f'
i t f o un d t .h a t i t. w as i t a bo r t s t he a t t e m p t t o p u t a ch a r ac t e r o u t

CONFIGURATION MEMORY DEVICES I N STA' LEDi .o t he p r i n t.e r . T h e s o f t . war e ch e c k s t.o d e t . e r m i ne ha t t h e l a s t
char a c t e r wa s b y e x a m in i ng a f l a g i .n o n a o f t h» 28 0 ' s r eg i s t er s .

0 KThi s f l a g c an be cl e a r e d t o a l l o d a t a t r a n s f e r by t h e us e r NONE
8 Kd epr e s s i n g t he For a Fe e d 5w i t c h . Th i s sw i t c h w i l l b e t e st . e d f o r U8

16 Kst a t u s g us t be f or e ev e r y te s t fo r a c ha r a c t. e r wa i t i n g a t t h e Uy 8
32 Ki np u t . U5-8
6 4 K

The A u t o Te s t . R o u t i n e , wh i c h i a e xe c ut e d wh e n bo t h t h e F l us h a n d
th e For m F e e d s wi t c h e s h a d be e n d e p r e s s e d , per f or ms as c o mp l e t e
a t e s t a s i.t i s p o s s i b l e o i ' d o i ng t o t he ha r d wa r e . F i r s t. , i r .

The BUFFERLINK w i l l wo r k wi t h 1 , 2 . 4 or 8 Dyn amic Me m ory Dev i c es

s ees h o Dy n a mi c Na mor y De v i c es a r e i n s t a l i e d . Onc e i t k no w s t h e
i n s t a l l e d . Al l y ou ha e t o do 1 ' d e t e r mi n e ho w man y m a rs m e mor y

number i t pr i nt s ou t . t o t he pr i n t er w h a t t he memory c o n f i g u r a t i on de t ee s yo u ne e d t o ge t u p t.o t h e r eq u i r e d a o un t o f i uf f e r i n g .

i s l he t. h e i t. i s BK, 1 6K , 32 K o r 6 4 K . F r oa he r e t h e r o u t i n e
I n s t a l l t h e n e w d e v i c e s i n t h e a p p r o pr i a t e so c ke t s be i n g c a r e f u '

p r o c e d e t o t .e s r . t .h e i n s t a ' l ed me e o r y t o d e t .e r m i n e wh e t h e r t ne t.o o b s e r v e co r r e c t . a i i g n men t o f p i n o ne .

d e a r e 1 0 0a f un c t . a n a l . Th e t e s t . p e r f o r m e o he r e i s a s i mp l e
o ne a n d l o ng t i me d t a r e t. e n t i on s n o t. t. e s t e d f o r . The r es u l t s

The nu be r o f t h e sq u i r e d Dyn a mi c Ne mor y De t ee s i s :

of t h i s t es t ar e pr i n t .e d o t t o t h e p r i n t e r . On ce t .h i s i s d o ne
N CM6665NP- 2 0th e r o u t i n e p e i . f o r s a c h e ck s u m o n t he pr og r a i r o m. Th e nu mb e r l io t o r o a
M 5K4164NP- 2 0 H i t C h io bt a i n e d i n t .h i s c h e c ks u i s p r i n t ed o u t o n t. h e p r i n t e r o nc e

aga i n . T h a n umb e r s e t o t. i s o f s u f f i c i e n t s i z e s o t h at
.or t he r e q u i va i e n ta cc u r a c y i s n o t l i mi t e d b y t oo f ew d i g i t s . On c e t he c h ec k s um

t .es t s d o ne co n t r o l i s h an d ed o ve r t o t h e ma i n b od y o f t n
prog r a m. I t . a s su m es a t t h at po i n t . t h at . r. h e For m Fe ed No d e n ad
not be e n i nt e nd e d t o be tu r n ed on . F r o m t h a t p o i n t o p e r a t i o n
r esumes . . .
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DKNEJ I .' . Ku "
6 5 PART S L I ST

hm I r c u
REFERENCE PART NUNBER DESCRIPTI ON

0 1-2 0 1 500 "202 0 - 0 CAPACITOR, C ERANI C . Oi u F / 20 V
C21I 3 1500 - 3 0 2 0 - 4 7B IGVAL f A K E C itPACITOR, T A NTLUN 4 . 7 u F / 2 5V

R1
l!0 · ' 2 4700- 11 12- 12 RESISTOR, 1 . 2 K o h m , I / 4k 5 m

R2
J A A 0 1 7 4 700 - I 1 I I - 2 2 RESI5 G R , 3 3v on m , I / At l 5

R3,4DATA
. A . A 5 7 3

5 7
4 700 - 1 1 1 2 - 4 7 RESISTOR, 4 . 7 K o h m , 1 / 4 W 5 tt

UZ nehru 8 3130-2 — 6665DA.A D YHANZC RANE, N C N6t '65NP- 2 0
D it 8 t 14 o r - 4 4 16 H 5K4164NP"2 0

09
DA A 15 13 3 130 " 1 - 74 2 4 4 I NTEGRATED CI RCUIT , 74 L 5 2 4 4

010
· AA 6 1t

6 7 l t
' 5 · 6 3 130 - 2 - 2 7 1 6 - B L E PRON. PROGRANNED 271 6 B L

U11
D ATit 7 7 ' 7 17 3 17 - 7 -7

I 7 8 3

3 130 - 1 - 74 3 6 8 I NTEGRATED CI RCUI , 7 ' t L S 3 6 8
U12, 1 3 , 1 4

TRDBE 1 8 3130 1 74 3 '74 NTEGRATED C I RCUI , 7 'Z L S37 4
015

Bi:SY .C 3 130- 0 2 8 0 N ZCROPROCESSOR. 2 8 0
0165 ' FC 5 3 130 - 1 - 7 4 0 4 I NTEGRATED CI RCUIT , 7 4 L5 0 4
U17 3 130 - 1 - 7 4 0 8 I NTEGRA ED C I RCUIT , 7 4 LS 0 8
U18 3 130 - 1 - 7 4 7 4 I N EGRATED CI RCUIT , 7 4 5 7 4
U19RG 'NDS 3130- 1 — 7432 I NTEGRATED C RCUIT , 7 4 L S 3 2
020 3 130 - 3 - 7 4 02 I NTEGRATED C I RCUI T , 7 4C 0 2
021 3 130 - 1 - 7 4 1 5 5 I NTEGRATED CI RCUIT , 7 4L S 5 5
U228

iu
8 u

3 130 - - 7 43 6 8 I NTEGRATED CIRCUIT , 74 L 5 3 6 8

6 6. 8 : PAR T S L OCATOR

18
'u
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6.7 . RON V ERSIONS6 . 4, : SCH E K n T IC

Per d a t e o f r h l s Re v r a l o n o f t h e Ne nu a l t h e r e h av e o e e n t he
f o l i o r ng Ve r s i on s of BU F FERLINK s o f t wa r e :

VERSION DESCRIPTI ON

1.0 I n r t r a l ve r s r o n , f o u n d t o h a ve a s m a ll b u g wh r c h
o nl y s u r f a c ed l f t h e r e w as a d ef ec t r ve D RAB a n a
was r n t he BK c on f r g ur a t t o n . Th r s v * r s l . o n ha d
t h e f i v e Co n t r o l F s e qu e n c e a nd as p r i o r t o t h e
SWITCH BOARD.

Same as a bo v e bu t ha d bu g of de f e c t i v e DRA N r n
t .he B K c on f l g u r a t. l o n r e m o v e d .

1.2 Same a s a b ov e bu t. r e mo v e d t he 5 c o nt .r o l F
sequence .

PERIIOFT 0( 1~ P~ " 'g Same ss a b o v e b ut a l l o we d f o r us e o f t h e SW TCHn BOARD.

, ~ p ~ p Saae a a s b o e bu t a d d e d t h e Au t o T es t Fe a t u r e .
W rth t h r s ve r s r o n t he ch e c k s u m \ s 0 3 2 8 B B .j'".-:'-':::::-: :--- --- -::-."-: -"�'::": ~p~p~p";::.:: He

i: :: I:I f:, eUFFsRLTNK '!'"~i" "'



G .a l WAR RAN. Y

t n s - x l . s .. a . ' . I r f a f e t, r e u t x r q I o 6 y
f a c t r e o ' r . p =, ' .- I . Cc mp o n n t s x o t a pe r o o t
y s . f r om ' . . ' . d ' f ' s a '. P . G . wav e s u a r i an e , Il p e - r

6 I , g I ' l l g I.t e s n t. l l ' . '/le� . C r y p t' I t o ' iu l '6 I f I' ' p r o '! I «
f o r t . o e x c by t h i s wx r r a n t y s h e l , a t p . : . ' . r l o n , I s . n r 
I t * d } ' I p x» t 1 I ' ' J C E I e n . ' .Ie C V n ' ' l . l

t n o 2 = I. w x '. Oe a r r .n t e f c l t h* r e a x r e t f I.. r i g . l o .
I 16 1 y 6 p e l I u p . I 6 '. I ' .' I ' 6 ' I t .x "' ." . ' : '. I

* , xn ' ' ' o xn ' , n I' " ' . ' n ' X. l . os of I - , I. '/ c l '
ne ' I o l ' I . I ' ' d I · " 6 , I c h O . t I n j . I d h ' L t ' a t l o l .

ai d ws c x xp t xo l, e t f o r . 1 or . Re s o l e n n l . la . . n o f
a ud t x s 6 x a l t l ' x s — I l . t o r en a l o t e n 6 « .. 1 I ' l l
C'UCC5 I I C ' I P . I a O X OC " ' — '- ' I - I xn e / 6 ' I I P u r o . .a a e .
p . l . s n a 2 n u t xn a n y . - b e .' t a b l e t o a ny r., x oe r t a r . * ,
s equen t x a l c n a g - y v n c r e u l * nq f r o u e r p
o f t h x * p r o d t. . = o s t a t e s oo n t l . o w I r x t a t. O n * t h u
a t o o f . p . r r a nt l e s , or t h e enc '. *a x o n o x '. I t t. x n

c « n t ' o ." n s e q r t a . d a ma g e s , s " .' a - * ' = - ; o r
Cnn . a y r. >t 1 PF y t . y Ou .

42



Si

1" 9

9

9

99 I

99 —.:{

'9 I I S Z I S I

" I9CLP g II I *

I 9 1I

1 · 9


