
UPDATE

15 /6 IOO TOTES '  THC DIFF IRE\C !  IS  THF TECH' {OLOGY

The AS/6100 t6  lnp lenented  u€ lng  € ta te -o t - the-ar t  en l t t s . -coup led  log tc
Custom Logtc  A l ray  (ECLA)  tecbno losy .  The ECLA 1€ a  Ve.y  Larse  Sca le
In tegra t lo "  (VLSI )  d€v tce  tb . t  b . ldees  th6  Erp  be teee,  cus toh-d€€tgned
y l -s I  and s t rnda ld  o t t - the-abe l l  d€v tce€.

Tbe ICLA e tc r tB  a6  a  aub€t fu te  o f  unconnected  t .ens ia to r€  d ld  .es ts to .E .
Tbo loa lc  dea lsne.  can 6p6c i ty  rh tch  A loup6 o l  th€3e t .ans ts to .6 . .€
con lec ted  to  to rn  log lc  ce l1 .  con ta ln l !8  e lenents  such as  AND gate6 ,
F l1p-F1op6,  a id  Uu l t tp lo re .€ .  The de€t8n€.  tbeb spec l t l€E hor  tbes€
ce l ls  a .€  connqcted  to  per lo .n  the  .equt red  loe ic  func t lo ! ,  The sub-
s t .a te  t6  comor  among a l l  EcLAs and can there io .€  be  nade t .  la r8e

a {avo f rb le  Dr lce .

Tbo ECLA prov lde€ tb€  A5/6100 wt th  e rc€r1edt  16 l tab t l l t y  .nd  66rv lce
ab1 l l t y .  T te  ! .e  o f  !CLA6 n€ans lea€ h€at  to  d tss t la te ,  fever  pa . ts ,  and
fever  conn€ct tons .  1 r ) ta  l l c rea€eE not  o l l y  re r l .b t l l t y  b l t  a lso  per ro r -
nance i  6 t rce  tbe  As /6100 13  ab .11 ,  i t  bas  sho. t€ .  l l te .cornec t lons  and,
thua,  .€duc€d Etanar -de lay  t lnes .  The lnproved serv lceabt l t t y  cone6
t loo  the  f6 r€ .  I t€1d-Rep l&ceabte  Unt ts  ( IBU6)  rh tch  are  a  lesu l t  o f  the
h igb  log lc  d€ns l ty  o t  ECLA. .  Bu t - tn  d ta3h66t lc  a ld6  { i r1  qu id r ly
lso la t€  tbe  ?a l l t rg  F le ld  Rep lac€ab1R unt t  (FR! ) .

STEP 1 :  I4s1c  Dee lgr
Tho pro lec t  ens lne€re  .espors lb le  lo .  each lu rc t toha l  u r t t  t !  th6
A5/6100 se lec t  appropr la te  ba .dva .€  lo .  the  XCLA.  Tbe6€ se lec t toDs ! .e
rev t€v€d by  a l l  the  proJec t  6nBinee.6  and nanager€ .  T{o  eng inee.s  a .e
the .  aEs igned to  deve lop  the  de te i l  deE lsn  o l  each ECLA.  o 'e  ba6 p . tnary
.6spon6 lb i l i t y ;  the  o ther  6e .ve6 to  doubre-checx  tbe  f l rs t  ( rb i re  bord lns
pr tne .y  .ospon6tb l l l t y  fo r  a  d i f fe ren t  ECLA) .  A f t€ r  tbe  de ta l l  de€ isn
16 comple ted ,  l t  16  aar in  .ev le {ed .  Once approred ,  the  Comtu ter -A ld€d
Desten  sys ten  pe . io rha  fu r tber  ch€cxs ,  a l te r  rh lch  the  ICLA dev€Iopn€Dt
path  sp l l t€ .  The des tgn  dra f t lng  depa. tnent  tak€s  the  de td i l  deEtg !  and
p.odu.€e  p lacenent  and tn te .connect ton  tn f6 !met loo  on  our  lndependent
g4ph1c6 EyEten.  A t  the  sah€ t tne ,  th€  des iSn e .g lneef  c .€a t€s  a  s€ t  o l
tes t  pa t te rns  us lng  a  6o t t {a re  s jnu la t lon  o f  h ls  des tgn .  The.e  fo r lo rs
I  f i . . l  .ev t6 {  and doub le-check ,  a f te r  vb tcb  the  Brdphtcs  ln io rmat ton
(ca l l€d  a  MASL tape)  .nd  Nh€ t6s t  pa t te r rs  Jo .  fab . lca t io r .

I r  de . len ins  tbe  As /6100,  EcLA€ wer€  used pr lnar t l y  to !  t ro  pu .pose6:
nach lne  speed e lhancen6bts  and log lc  reduc t lon ,  For  e ranp le ,  ono
oI  tbe  nos t  6peed-cr1 t lca1  c l .cu l ts  ln  tbe  A5/6100 t6  the  H igh-Sp€€d
Bu??er  Ind€x  Ar ray  Compa.€ .  ?b6 op€.a t io .a l  sp€€d o f  tb ts  c i rcu l t  ras
arnoEt  doub led  tb foush ua€ o l  th6  lcLA!  €ach ECLA rep laces  about  19
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At  the  o  ,e .  end oJ  the  spec t .un ,  the  over  los ic  i .  the  CPU benef i ted
f rom ECI ,A  in  dev tces  rep lac€d about  172 s tandard  EcL Ic6 .
Throush tbe  use  o f  these Cnston  Loe ic  a .h ieved a  .ep lace-
r  6 r -  d r e r r c -  " ! o - r  - 0  . . t  I . s .

sTrP 2 :  Iabr ica t ion

A four - t .cb  s t r tco .  {a fe r  o i th  p re-e tched subs t .a te  i6  €erec ted  abd the
p lacenent  and in te rconnect ion  in fo rna t ton  ( l ron  tbe  MtS(  tape)  used to
prace t l r€  l ina l  layers  o f  ne ta l  in te .connect ioD on i t .  For lov l .g  tb is
p focess ing ,  the  dozens  o l  EcLAs on  each wafer  a re  tes ted ,  sec t tohed,
nounted  on  a  ce .an lc  car r te r ,  rnd  re t€s ted .  The tes t ine  use6 bo tb
predef in€d vo l taee and cur ren t  parameters  aE *er l  as  tbe  rog ic  tes t
p a ( ( e r n "  c - n e - e r e d  b t  t b e  d e e  s o  e n s l 0 e e _ .

D a s l S d l o c  r b e
l t  t s  ex t .ene ly  d i f l i cu l t  t o  change  the  des
' . a s t  l l  6  r r . o d ,  a  e - e d r  d , a l  o f  r i n a  a n d
6 i n L l a L e d  d e s i s l  p l  a . a  t o  e l s u _ 4  
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des ign  becomes  a  ch ip .

a
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our  succes€ r r te  i .  EoLA de6tgn  1s  rema.kab ly  h igh
th  the  des ign  process ,  so  fa r  less

t h a n  2 x  o t  r h -  c c L A "  f e q L i - e  - e d a s ' g n .  o u _  p f o . e .
du .es  have enabred !s  to  l tnd  pr .b lems

lmlac t  o .  the  overa t l  des icn  p .oce66.

A6 a  tes tament  to  our  e f lo r ts ,  our  ECLA ve .dors
tb tnk  so  h iCb ly  o f  one o f  our  des igns  tba t  they
have se lec ted  i t  to  be  a  6 tandard  produc t  o f fe r ing
T h e  A r i t h n e ( ' .  o s ' c  l l n r r  I A L U )  t c l , {  d F s j g n  q i -
tbu6 be  no t  on ly  in  the  A5/6100 bu t  nay  ar6o  end
up in  indus t ry -a ide  use .

ln  sunna.y ,  the  ECLA des ign  tean is  on  the  lead ing
Log ic  A . ray  techno logy  be ing  used tn  a  connerc ia l l
The AS/6100 is  a  s ign t t tcan t  s tepptngs ton€ i r  the
v l -s I  in  p roduc ts

pr ins tak ins  p rocess .  s ince
ign  o l  an  ECLA once i t  i s
e f fo . t  i s  speot  in  the
cor .ec tness  be fore  the

edge of VLsr ctrston
y-ava i lab le  p .ocessor

STRP 3 :  Sys ten  Tes t

orce  the  pa . ts .e tu rn  to  san D iego,  {e  chec !  the  nc lAs  us ing  a  comput -
er ized  Ic  tes te r ,  and then per fo rn  ex ters ive  sys ten- leve1 tes ts .
a l te .  re f i l y ing  tha t  they  neet  a l l  o f  our  lequ i renent
eng inee.  bu i rds  {h tcb  p€rn i ts  b is  des ien  to  be  te6 t€d  in
a  sys ten  s tmura tor .
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