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One of the  packages  that   looks promising for Apollo is the   hard   g lass  packege 
produced  by  Corning.  This  package requires   the  higher   temperature   seal ine,  
however, ac tua l  measurements  have shown the  chip  temperature   to  be i n  the  
range OP 31CO0C t o  $O°C and  exis t ing for only a very  short  time.  Consequently, 
t he  package i s  f r e e  of purple  plhgue  problems, 

Another  package of   in te res t  is  the   Fa i rch i ld  f la t  pack  which also requires  
high-temperature  sealing.  This  package, however, uses a11 aluminum wiring 
nrld is thus   f ree  o f  purple  plague. 

TJo one contacted hod ever  experienced any  contaminant  trouble due t o   t h e  
pckage .  Corning s t a t e d  t h n k  they  had  not  detected  contcminants  nor had 
m y  cu.stomers  complained of contamination. Univac which uses  the  hzrdglnss 
Corning packa.gc, had gome such i n i t i a l  problems  but  these were not  caused 
by the  package. Signetics  could  conceive no possible  way f o r  t h e i r  glass 
fr i ts  t o  cause  problems. They have  performed  radiations  tests and detected 
no evidence of contmninntlon.  Furthermore,  the  flat-pack  contained  devices 
h,?vc exhibi ted no increr-.ne i n  f a i l u r e  rates over   those  incorporated  in   the 
'YO-5 can. A t  one t ime  la i rch i ld  was experimenting  with a so l id-g lass  pack- 
s?ge (as ouposed t o   t h e  presen-kly  considered  "Coffin  type") whicn was plagu2d 
v i t h  con.bmination  problems.  This was the  only  source of complaint  about 
cont,r,minxl;ion th.e  wri2;er could  find,  and it i s  not   appl icable   in   th i s   case .  

The on1.y gucction raised about  the T I  package  concerned  whether a leak-frec 
seal can be obtained. The suspected weak poin ts  were t h e   s t i t c h  weld and 
the amount of {:!_ass around  the leads. (Actually  the  depth of g l a s s   i n   t h e  
T I  pacl,:a.ze i s  ai; l e a s t  as grea t  as t h a t   i n   t h e  TGh7 c.n).  leaky packa,g:cr;, 
whatever t i i n  specific  causes,  should  present no insurmountable r e l i a b i l i t y  
problem, for leaky seals can be Gcreened out  through good qual i ty   cont ro l  
:tnd qucz!-ity assurance.  That t h i s  can  be done successfulljr was t e s t i f i ed .  
t o  by Univnc, Autonetics,  merry, MI!T/IL, and Minneapolis- IIoneywell. 
Eellconm  pointed. o u t   t h a t   t h i s  i s  also requi red   for  T G k 7  cans. 

F?llcotn.m s .bs t ed   t ha t   fo r   equa l   y i e ld  f la t  packs  exhibit leak r a t e s   t h r e e  
orders  of magnitude  higher  than  those of "conventional Kovar - g las s  
enc,zpsul-a.l;ions:'. This  statement  has l i t t l e  meaning; it implies   that  one 
spec i f ies  y i e l d  and accept  whatever  leak  rate  results.  l%e questior, 
should be asked whether a sRtisfactory  yield  can  be  obtained f o r  a specif?'eri 
leak r&e. A sn t i s f ac to ry   y i e ld  is one  which  does  not  cause a grea t  incrc:r'z'c 
i n  cor,t. It waul-d 2ppea.r t h a t  the f lz t  packs  with the lover  yield would h - m ?  

the hi.{.;he:r pr ice .  Ekwever, t h i s  i s  not  the  case d u e  to   other   f :c tors  i.nvcI.vc(?.. 
For e>:a.~nnlc, fici-rchild now quotes a pr ice   o f  @.45 per   gate  ' i n   t h e   f l a t  pc?.c.:: 
versus : j r l h .  20 :['or t he  last  supply of TO-47 cans  purchased f o r  Apollo. 'She 
s?,me f ac to r s  t i x ~ , b  increase  the 79-47 p r i ces  would also e f f e c t  the  t e n  lei%d.c.3 
' l l u - >  cos t .  

In an e f f o r t   t o  compare yields   of   tne  f la t  packages  with  ten-leaded TO-> 
can it v a s  found t h a t  the  industry wide l e a k  r a t e   spec i f i ca t ions  i s  10-u 
st;anc?o.rd cc/sec. For t h i s   l e a k   r a t e  a ten  leaded TO-2 y i e l d  of over %O/O 
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i s  easily  obtained;  this  has  been  demonstrated by  Minneapolis-Honeywell. 
There appears t o  be l i t t l e  TO-5 can y i e l d  data fo r  any other  leak r a t e s ,  
Hovever, it i s  also t r u e   t h a t  f la t  pack  yields of greater   than 9g0/o a r e  
a l so   eas i ly   ob ta inable   for   the  lod6 cc/sec  leak  ra te .  

The MIT/IL Specif icat ion is presently  cc/sec  on  the TO-47 can  and on 
t r a . n s i s t o r s  a6 ? /e l l .  There i s  l i t t l e  doubt t h a t   t h i s   s p e c i f i c a t i o n  can be 
easily sa t i s f i ed   by  f l a t  packs f o r  t h e  AGC appl icat ion.  Even i f  it were 
nccesssry t o  t igh ten   the   spec i f ica t ion ,  (MIT is i nves t i ea t ing   t h i s  question 
a t  present) ,  data from Univac, MIT/IL, and TI i nd ica t e   t ha t   s a t i s f ac to ry  
yields cbn be ob ta ined   fo r   l eak   r a t e s   l e s s   t han  two orders  of magnitude 
lower. 

13ellcomm ch.arges t h a t  no s a t i s f a c t o r y   r e l i a b i l i t y  data has  been  obtained 
f o r   i n t e g r a t e d   c i r c u i t s   i n  f l a t  packs. This is  a great  overstatement. 
Previously o m  cauld state t h a t   t h e r e  had not  been  sufficient data, but  
there  is  s t rong   ev idence   tha t   th i s  is  no longer  true.   Certainly theye huvc 
been d.evelopmnental problems wi th   the  f l a t  packege. Ibvever, the problems 
and  fa i lure  mocks have now been well defined and the  necessary process 
chiunges nnd qua l i ty   cont ro ls  have been  introduced. The success of such 
s teps  has becn Cl.crnons.trated by several companies. 

%'he following comments concerning  package  experience are pcrtLnent : 

a. Univac : Univac s t a t e d   t h a t  a year  ago they were concerned  about 
the packn.fge. Thcy now accept   the package as a psoven  itern; they  are  
concerned now primari ly   with  the chip and i t s  contents.  They now have 
10 6 operational.  device hours. The Univac spec i f ica t ion  i G  cc/sec, 
znd it i s  bein.g easily sa t i s f i ed .  As a r e s u l t   t h e r e  is some thought toward 
tightening the specif icat ion.  

. _, 

13. -."" Fa,i.rchilrl: F a i r c h i l d   f e l t   t h a t   r e l i a b i l i t y  would be no problem. 
They uere only concerned  about  the  effect of cost   on  yield;  t h e i r  p r i ce  
l1s-t; @,s noted nt;ove obviates  their   cost   argmcnl; .  



" . 

w 

4 

e. Texas Instruments:   a though one  should view  vendor cle.ims with cau- 
t ion  ;conversations with TI representat ives  and review  of test data indicate  
t h a t  the  nesr packa.g:e is very  sat isfactory.   This  view poin t  i s  subs tan t ia ted  , 

by the  experience of Univac, Autonet-lcs, and MIT/IL. T I  has  accumulated 
9 x 14 t e s t  hours and 6 x 106 opera t iona l   f i e ld  hours i n   t h e   p e r i o d  from 
January, 2963, th.rough March, 1364. ".'.is experience has served t o  define 
the f a i l u r e  mocks and t o   p o i n t  the  way to   co r rec t ive   s t eps .  

'I?nnt the  TI puclcage i s  a success i s  mmifested by its continued  use  in  such 
programs, as 0 ,  EGO, PCGO, TIROS, ADSO, IMP, Mariner C, TFX, Ehrgeant;, 
LORAN Cy AfH2l, AW/ASN2'7 data processing computer, ASN/k4 navigation plat- 
form, Gem:i.n.i, 2at;u.m V, Apollo (Cl4 cent ra l   t imer) ,  Minuteman, and  others.  
It i s  si@n.if:icnnt t h a t  the writer was unable t o  f i n d  anyone who reg re t t ed  
using flat; packs. 

Autonetics:  Autonetics has accumulated 6 x 106 hours  on  the Minuteman pro- 
gram and Xas worked. very  c losely with TI i n   t h e   e f f o r t   t o  isolate m d  correc t  , __ .  

pscl:n;r,e probl.cms. A t  t h i s  time Autoneticc feels tha t  with proper  hmdlin:: 
cnd screening leak free r e l i a b l e  packages  can be obtained. 

Signetics: Signet ics  u ~ e s  both the t e n  leaded TO-5 cans and the Corning 
i'1a.t pa.ckage. It i s  Signetics  opinion that the  f la t  package i s  j u s t  as 
reliable an the  'E-> can i f  handled  properly. They f e l t  that it 1~ not 
d i f f i c u l t  to institute  proper  handling  procedures.  Cracking i s  the  onkjr 
r e s u l t  of tnishmilling,  and it is  easi ly   detected.  

The flak, package and t h e  ten   l eaded  TO-5 are both t e s t e d  t o  25 x 10- 8 
otmdurd  cc/scc. A y i e l d  of 90 - 100°/o is obtained  with f l a t  pack a n d  
:>? - LO@/o with the TO-5 can. 

-I_^ 

Ezllcomm's statement t h a t  reliable f la t  packages w i l l  be available in .  18 - ' 

24 months vas probably cor rec t  two years ago. 
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from the  great  
design. It is  
the  schedules 

mount of effort expended by MIT/IL on the  Block' I1 f l a t  pack 
doubtful t h a t   t h i s   t h i r d  approach  could be implemented within 

The writer concluaes 
risk th.,zn any other, 

t h a t   t h e  f la t  package  approach  represents no grea te r  
and the  advantages justify i t s  use. 
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