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The cont inu ing,  r a p i d  growth o f  t he  semi-conductor i ndus t r y  i s  r e -  
qu i  r i n g  t i le  involvement o f  several  spec ia l  i zed  i n d u s t r i e s  i n  t he  develop- 
ment o f  special  products geared toward t he  unique requiremerts o f  t h i s  new 
indus t ry .  The Spec ia l t y  Mater ia ls  Departmeni; o f  General E l e c t r i c  has 
o f t e n  acceptedbChe chal lenge o f  developing a spec ia l  i zed manufactured 
diamond t o  meet var ious mater ia l  removal needs. The area o f  s i l i c o n  wafer 
s l i c i n g  has +resented y e t  another chal lenge -- and i t  i s  being met most 
effecLive1y. Before d iscuss inq how MAN-MADE diamond can be use fu l  i n  
s l i c i n q  wafers, a look a t  the  h i s to r y ,  operat ion, and performance o f  
IMN-MADE diamond i s  i n  order.  

The H i s to r y  o f  )!AN-I1ADE Diamond ---- 
Natural  diamond was f i r s t  found i n  I nd ia .  Later ,  much l a r g e r  

Joposi t s  were found i n  South A f r i c a  and o ther  coun t r i es  on the A f r i c a n  
cont inent ,  1 i ke the  modern Zaire, Ghana, and S i e r r a  Leone. I n  more 
recent  times, the Soviet  Union has emerged as a major supp l i e r  o f  mined 
diamond, and very recent  d iscover ies i n  western Aus t ra l  i a  show co i~s ide rab le  
jroril ise. 

I n  1951, a p r o j e c t  was s ta r t ed  hy s c i e n t i s t s  a t  General E l e c t r i c  
who r e c o ~ n i z e d  t h a t  i ndus t r y  would need more s tab le  r e l i a b l e  sources f o r  
diamond. Jiamond, as t he  s c i e n t i s t  knew, was z form o f  carbon, t he  same 
mater ia l  t h a t  con9oses g raph i te .  The GE researchers f e l t  they could 
c rea te  diamond by compressinq and then heat ino the  q raph i te  s t r uc tu re .  
They knew they would have t o  desi7n equipment t h a t  would exe r t  trenendous 
forces o f  heat and pressure g rea t  enough t o  change the  atomic s t ruc tu re .  
The change would have t o  be powerful enough t o  form the  c h a r a c t e r i s t i c  
th ree  dimensional covalent  bond t h a t  q ives diamond i t s  unmatched hardness. 

They developed apparatus capable o f  producing and conta in inr l  very 
~ ~ i g h  Gressurcs and temperatures t h a t  could be con t ro l  l e d  f o r  adequate 
t i n e  per iods and could be reproduced. 

Cut innova t i ve  apparatus was o n l y  p a r t  o f  the so lu t i on .  I t  was 
discovered t h a t  a c a t a l y s t  was a l so  necessar,, f o r  the t ransformat ion t o  
take place. With t h i s  discovery, a l l  t h e  pieces f e l l  i n t o  place. I n  1955, 
General E l e c t r i c  announced t h a t  they had, i n  f a c t ,  manufactured r e a l ,  
l i o n - a r t i f i c i a l  diamond i n  t he  labora to ry .  I t  passed a l l  the  t es t s .  I t  
scratched na tu ra l  diamond, i t  would n o t  d i sso l ve  i n  acid,  ox id ized  a t  h i gh  
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temperatures as mined diamond does, and passed x-ray d i  f f r a c t i o n  pat terns 
i den t i ca l  t o  natura l  diamond. GE went on t o  make other important c o n t r i -  
but ions and discoveries about the nature and formation o f  diamond. For 
example, they discovered t h a t  t i le  c a t a l y s t  could be any one o f  a va r ie t y  
o f  metals, the carbon used as a s t a r t i n g  mater ia l  a f fec ted  the character o f  
the diamond formed, and temperature d i f ferences could produce diamond 
c r y s t a l  co lo r  varying from black when manufactured a t  low temperatures 
through dark green, 1 i g h t  green, ye l low and white a t  the highest 
temperatures. Color i s  a lso a f fec ted  by the presence o f  non-carbon atoms 
i n  the diamond c rys ta l .  

Gzneral E l e c t r i c  has even demonstrated the abili'l;, t o  synthesize a 
v a r i e t y  o f  gem s ize  and gem q u a l i t y  stones. 

For a wide number o f  reasons t h a t  w i l l  be discur . cq la te r ,  
manufactured diamond has been r a p i d l y  growin? i n  p o p ~ l ~ > v i t ~  ever since :IS 
in t roduc t ion  i n  1957. It i s  now used almost f i v e  times fn.7. o f t e n  than 
mined diamond i n  i n d u s t r i a l  app l ica t ions  and s t i l l  growing steadi l y .  

Why Use INN-IIADE* Di amond? 

IdlAN-ilADE diamond has proper t ies such as hardness, abrasion resistance, 
compressive strength and thermal conduct iv i ty  t h a t  make i t  a l o g i c a l  choice 
over conventional abrasives f o r  many appl i ca t ions .  

KNOW HARDNESS OF ABRASIVES 

1-r 

The Knoop hardness t e s t  (Fig. 1)  i s  a standard method f o r  measuring 
the hardness o f  exceptional l y  hard and b r i t t l e  mater ia l  s and i nd i v idua l  
grains and pa r t i c l es .  T t  i s  an indentat ion t e s t .  and thus, i s  regarded as 
a t rue  t e s t  o f  the r e l a t i v e  hardness of mater ia ls .  It can r e a d i l y  be 
seen here t h a t  d iamnd far  surpasses the conventional abrasives i n  
hardness. 
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RELATIVE. :&BRASION RESISTANCE 
50 

(F ig .  2 )  

iib 
Dbnmd gK: N & a  

The r e l a t i v e  abrasion res is tance  (F i3 .  2)  ca;ls f o r  some oxplanat ion. 
Note t h a t  the  v e r t i c a l  scale on the c h a r t  i s  l a b e l l e d  "Nohs-Hoodell Hardness". 
However, the Mohs-Woodell hardness determinat ion i s  t he  r e s u l t  o r  "rubbing" 
ma te r i a l s  together; thus t he  values obtained a re  e s s e n t i a l l y  measures o f  
r e l a t i v e  abrasion res is tance  ins tead  of tardness. The impor tant  po in t ,  
o f  course, i s  t h a t  diamond i s  s i g n i f i c a n t l y  more abrasion r e s i s t a n t  than 
e i t h e r  aluminum ox ide o r  s i l  i con  carbide. 

(F ig .  3 )  

COMPRESSIVE STRENGTH 
OF ABRASIVES 

The h igh  compressive s t reng th  va lue (F ig .  3 )  o f  diamond i s  expected 
i n  1 i g h t  o f  the  atomic s t r u c t u r e  of diamond. E s s e n t i a l l y  each c r y s t a l  i s  
composed o f  carbon atoms arranged i n  face-centered l a t t i c e s  forming i n t e r -  
l ock ing  tetrahedrons and a1 so hexagonal ;* ings i n  each cleavage plane. Each 
carbon atom i n  the c r y s t a l  i s  surrounded by f o u r  o ther  carbon atoms l y i n g  
a t  the  corners o f  a tetrahedron. These f o u r  atoms are  connected by covalent  
bonds t o  the  o r i g i n a l  carbon atom. I n  turn,  each o f  the f o u r  corner  atoms 
i s  connected t o  four o ther  carbon atoms, i nc l ud ing  the  o r i g i n a l ,  by covalent  
tands. Th is  pa t t e rn  persi;+< throughout the  e n t i r e  diamond c r y s t a l  so t h a t  
each c r y s t a l  i s  one g i a n t  m ~ l e c u l e ,  account ing f o r  i t s  hardnes;. Therefore, 
i n  o rder  t o  break the  d i a ~ o n d  c r y s t a l ,  many covalent  bonds must be broken. 
Th is  requ i res  a l a r g e  amount n f  energy. 
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(Fig. 4) 

The high thermal conductivi ty o f  diamnd (Fig. 4) i s  an advantage 
f o r  material removal applications. Heat generated during the operation i s  
rapidly dissipated through the superabrasive material i n t o  the grinding 
wheel o r  tool  thus reducing the r i s k  of thermally damaging the workpiece 
material. R character ist ic  o f  great importance when s l i c i n g  s i  1 icon wafers. 

How Does H A N - H A S *  Diamnd Work? - 
#hen using a tool  impregnated wi th  HAM-MDE d i m n d ,  each abrasive 

par t i c le  on the periphery of the too l  contacts the workpiece, act ing as 
an individual cut t ing tool  and removing a minute chip, o r  par t ic le ,  from 
the surface o f  the material being ground.. I n  addit ion t o  i t s  hardness 
characteris^ic, i t i s  important tha t  a diamond have good sharp cu t t ing  
edges with which t o  remove material. I n  time, these cu t t ing  edges could be 
worn smooth making the diamond less effective unless the proper kind of 
diamond i s  u t i l i zed .  This i s  where a MAN-PADE diamond, ta i lo red  t o  a 
speci f i c  appl ica t i  on becomes so beneficial . One o f  the benef i t s  o f  MAN-!MDE 
diamonds i n  t h i s  t y p  o f  appl ication i s  that  they are designed t o  micro- 
fracture. That is, before t he i r  cut t ing edges become too worn they actual ly 
break away exposing new, sharper cu t t ing  surfaces t o  maintain the qood free- 
cut t ing characterist ics of the tool.  

A combination o f  these MAN-MADE diamond characterist ics and the 
process by which material removal i s  accomplished leads t o  a cut t ing tool 
wi th excellent performance. This shows itse:f by a longer too l  1 i f e  
experienced over conventional abrasives, a higher stock removal capabil i t y  , 
the a b i l i t y  t o  hold and maintain much t igh te r  tolerances on the workpiece, 
and a much higher degree o f  productivi ty. 

One f i n a l  character ist ic  tha t  sets NAN-WDE diamond apart from mined 
diamond and other abrasives are the s t r i c t  set o f  qua l i t y  control procedures 
that  each shipment o f  diamond must pass before being delivered. Over 15 
product tests are conducted on each shipment o f  GE diamond before leaving 
our plant. Some o f  the kpq. tests that  GE demands t o  maintain a consistently 
high qual i ty  diamond arc .... 2s used t o  measure a diamond's toughfiess, bulk 
density, size, and appearance. The f i r s t  i s  the tes t  o f  toughness. 
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The tenn f r i a b i l i t y  i s  used t o  re fer  t o  an impact s t rength measure- 
ment which i s  conducted on diamond products. A t  GE, we re fer  t o  t h i s  
parameter as our products' Toughness Index. This refers t o  a t e s t  which 
measures the resistance t o  impact f rac tu re  o f  the c r y s t a l  when i t  i s  
subjected t o  a con t ro l l ed  durat ion of des t ruc t ive  b a l l  m i l l i n g .  

Bulk densi ty  t es t i ng  i s  a t e s t  which i s  an ANSI standard i n  the 
United States. Of the two tes ts  i n  comnon use, GE uses ANSI B-74.4, 
becauge o f  the gredter  degree o f  accuracy i t  y i e l d s  d3e t o  the use o f  
very large t e s t  samples. 

Size t e s t i n g  i s  based on the e x i s t i n g  ANSI and FEPA standards 
f o r  the s i re  o f  diamond grz ins.  I t  i s  i n te res t i ng  t o  note t h a t  both o f  
these standards were dbveloped on the basis c f  work done a t  the Specia l ty  
Hater ia l  s Depr t .wn t  of  GE. Only cost ly ,  p rec is ion  electroformed screens 
are  used i n  t h i s  t es t .  

I n  add i t i on  t o  a wide number o f  other  tests,  a v isual  examination 
i s  given t o  each batch o f  dia~ncnd t o  be sure t h a t  c r y s t a l  size, shape, 
color,  and other  physical charac ter is t i cs  are consis tent  w i  t h  a1 1 other  
shipments o f  t h a t  groduct. 

As you can now we l l  understand, a MAN-KADE* diamcnd which can be 
grown, sized, and tested t o  meet a spec i f i c  app l i ca t i on  need i s  the 
very type o f  product needed i n  a f i e l d  o f  such growing soph is t i ca t ion  
as the semiconductor industry .  Furthemlore, i n  l i g h t  o f  the recent 
natura l  diamond shortage and w i t h  the prospect o f  continued d is rup t ions  i n  
the supply o f  ained diamond, i t  appears as i f  the goals o f  t h a t  o r i g i n a l  
GE research team i n  prov id ing a more s tab le  and r e l i a b l e  source o f  d iamnd 
are becoming overl more ct-i t i c a l  t o  i n d ~ l s t r y  today. 

How I s  MAN-MADE D i  sn~ond B p i  n~ Used? ---~--- 

A b r i e f  look a t  some o f  GE's e x i s t i n g  -MN-MADE diamcqd product 
f a p i l i e s  w i l l  i l l u s t r a t e  how they have been t a i l o r e d  f o r  speci f ic  appl ica- 
t ions .  

RVG - The edr l ies ' t  GE product o f fe r i ng ,  i s  composcd o f  very f r i a b l e ,  
i r r e g u E r  c rys ta l s  most f requent ly  used w i th  a n i cke l  o r  copper coat ing 
which t o t a l l y  covers thc e n t i r e  e x t e r i o r  sul'face. This diamond i s  designed 
fo r  use i n  r e s i n  o r  v'treous bonds and used when processing cemented 
tungsten carbide, carbide-steel corilbinations, cermets, and diamond o r  
cubic boron n i t r i d e  compacts taols .  

HBG - A mediuni tough t o  tough regular  c rys ta l  which ranges i n  co lo r  - 
frorn yellow-green t o  l i g h t  ye l low and almost white. This product i s  ained 
f o r  use i n  metal and p lated bond appl icat ions and i s  used fo r  processing 
glass, ceramics, f e r r i  tes, p las t ics ,  f iberg lass  and other  mater ia ls .  
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MRS - This product i s  composed o f  tough. blocky cubo-octahcydral 
c r y s t r s  wi th  ;?redominantly snmoth faces. Generally the crystals are 
transparent o r  translucent and range i n  color  from 1 i gh t  ye1 low t o  medium 
yellow-green. Designed f o r  metal bond applications and used i n  processing 
stone, concrete, re f rac tor ies  and other h ighly abrasive nlaterials. 

Nicron Powders - A product made up of blocky crystals general l y  less 
than 60-'microns i n  size. I t  i s  avai lable i n  e i ther  a diamond graded o r  
ungraded form or  BORAZON* CBN. Micron Powders are used as a loose abrasive 
or  f o r  lapping and pol ishing i n  s ldr r ies  o r  compounds and has heen ta i lo red  
f o r  use i n  processing dies, ceran~ics, stone, metal lurgical  specimens, gm- 
stones and other metals, and more recently has been successfully used i n  
s i l i con  dic ing blades. 

BORAZON CBN - (Cubic boron n i t r i d e )  - These crys ta ls  vary from sharp, 
i r r e g z a r  shape t o  strong, blocky shape w i th  the co lor  varying from blzck 
thrcugh translucent orange-brown. BORAZON CBN w?s dzveloped i n  1956 by 
General E lec t r ic  speci f i ca l  l y  for  the processing o f  steel, cast irons, 
ferrous nickel,  cobalt base al loys, and stainless steel.  

Within each of these major product groups, separate product of fer ings 
have been developed f s r  even nore specialized appl icat ions making the t o ta l  
number o f  GE diamond product types we1 1 over 200, w i th  many more t o  fol low. 

Some o f  these products are current ly being used ar a s i l i c o n  wafer 
s l i c i ng  diamond whilc development work i s  being done on MAN-MADE diamond 
spec i f i ca l l y  ta i l o red  for t h i s  appl icat ion. But, before turning our 
a t tec t icn  t o  s i l i c o n  wafer s l i c i ng  w i th  M4N-MADE diamond, l e t  us f i r s t  
examine the types o f  requirements that  would be made on such a product. 

The Sl ic ing - of S i l i con  Wafers 

S i l icon Wafer S l ic ing makes some very speci f ic  demands upon the 
s l i c i ng  saw that  should be addressed before considering the type o f  blade 
t o  use. 

t l  major problem encountered w i th  blades i s  the excessive heat genera- 
ted a t  the poInt o f  cut. This heat build-up resul ts i n  a desradation o f  
the qua l i t y  of the cut  due t o  the po1.sible d is in tegrat ion o f  the abrasive 
material used. 

O f  the major sources o f  heat build-up, coolant starvat ion i s  the most 
comnon. The ro ta t ing  blade acts as an a i r  ,mtnp creating a high ve loc i ty  
a i r  blanket between the blade a id the work. This blanket o f  a i r  prevents 
coolant from reaching the point  of the cut adequately, causing the blade 
t o  cut  dry. 

A second cause o f  heat build-up i s  the loading o f  the cu t t ing  edge 
wi th c i l i con,  causing ga l l i ng  and burnishing o f  the wafer surface. 
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This gives r i s e  t o  a second considerat ion - the prevt.rltion 3 f  t h e m 1  
damage t o  the s i  1 i con wafer. Care must be take!! i n  choosi:y thp proper 
s l i c i n g  :)lade o r  the temperature bui ld-up a t  the po in t  o f  contact could be 
excessive enough tc! create t h e m !  cracks i n  the surface o f  the water. 

Minimal k e r f  loss i s  a lso important t o  the wafer manufacturer who 
i s  t r y i n g  t o  achieve the highest number o f  wafers frml an ingot .  Kerf 
losses of 10-12 m i  1s are present ly  considered the lowest obtainable fo r  
c u t t i n g  semi-conductor grade wafers. Even t h i s  k e r f  amounts t o  a 30-402 
loss of  the s i l i c c n  a t  the sawing step. 

The process o f  ob ta in ivg  a f l a t  wafer w i t h  no taper o r  bow, s t 3 r t s  
a t  the sawing operation. I f  the wafer i: s l i c e d  as f l a t  as possib le a ~ d  
w i t h  l i t t l e  damage from the saw blase, subsequent lapping and po l ish ing  
operations can be simpler and less coz t ly .  I f  the sawing operat ion i s  not  
proper ly  executed, wafers w i  17 be produced which cannot be connected o r  
which n i l?  break on f u r t h e r  ~ rocess ins .  

A f i n a l  considerat ion t h a t  i s  essent ia l  t.o accurate s l i c i n g  l i e s  i n  
the perfcrmancc of the balde w i t h i n  the sawing eqgipment i t s e l f .  C r i t i c a l  
t o  making a good cu t  i s  having a blade t h a t  i s  v i b r a t i o n  free, arid a system 
which does not produce re t race damage when the blade i s  re t rac ted  from the 
workpiece. The l a t t e r  becomes extremely important as the s i z e  o f  the wafer 
increases, requ i r i ng  l a rge r  blades and greater  throws. 

MAN-MADE* Diamond for S i  l icon Wafer Sl i c i n g  

MAN-MADE diamond products are successfu l ly  being used f o r  s l i c i n g  
s i l i c o n  wafers, but  we a t  GE, are cont inuing t o  i nves t i ga te  system improve- 
ments. He are cu r ren t l y  developing a s i l i c o n  wafer s l i c i n g  diamond tha t  
w i ? '  s i g n i f i c a n t l y  improve on the current  method o f  wafer s l i c i n g .  This 
MAN-MADE diamond has been s p e c i f i c a l l y  t a i l o r e d  t 3  solve the p rob lms  of 
s l i c i n g  s i l i c o n  by exh ib i t i ng  the fo l low ing cha r3c tc r i s t i cs .  

We o r i g i n a l  l y  discussed the elevated temperatures experienced a t  
the s i l i c o n  c u t t i n g  in te r face .  Our diamond i s  engineered t o  g ive  q u a l i t y  
performance a t  h igh  tevperatures. Such a cha rac te r i s t i c  i s  essent ia l  f c r  
the s l  i c i n g  cperat i on  due t o  the elevated temperatures discussed e a r l i e r .  
M4N-MADE diamond remal!~s s tab le  f o r  several hundred degrees above the p o i n t  
t ha t  nos t  bonds would bre;k down. As an exasrple, temperatures were measured 
a t  the tool/workpiece i n te r face  when dry  gr ind ing  a h igh  alumina ceramic 
mater ia l  w i t h  diamond e lec t rop la ted  p ins.  These temperatures were a p p r o ~ i -  
mately 300°C a t  maximum, f a r  below any o f  the c r i t i c a l  temperatures fgr the 
comnon e lec t rop la t i na  bond. !n addi t ion,  most wafer s l i c i n g  i s  done wet, 
and special  cqolants are now ava i lab le  t o  prevent s ta rva t ion  thus a l l e v i a t i n g  
the sever i ty  of any terperature problen even more. 

Thermal damage was a second concern o f  wafer s l  i c i n g  o ~ e r a t i o n s .  
Our diamond has been designed w i t h  physic31 proper t ies t o  e l im ina te  thermal 
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damage. An appl icat ion u t i l i z i n g  the proper coolant and the ~ p p r o p r i a t e  
type and mesh s ize o f  diamond w i l l  cause the crys ta l  t o  f racture i n  such a 
way so as not t o  contr ibute t o  heat build-up. Tests have shown t+at  ' the 
proper MAN-MADE* diasond produced considerably less chipping on t h -  s:.rf lce of 
a s i l i c o n  ~ a f e r  than d id  a s imi lar  appl icat ion w i th  mined diamond. 

Kerf loss i s  an economic concern i n  s l i c ~ n g  wafers. Use ~f GE diamond 
i n  a s l i c i n g  saw n i l?  provide f o r  the thinnest possible saw blade. Ey 
mer i t  of  the fact that  the wafer s l i c i n g  diamond i s  developed spec i f i ca l l y  
f o r  an electroplated appl icat ion,  the p la t ing  -1rocesc provides the capa- 
b i l i t y  c f  ma1:ir.g a b?ade t o  t.he desired thickness required f o r  rnict;t~ia; '.a'f 
loss. 

The next generation o f  VLSI c i r c u i t s  w i ; l  r-elj3irs  opera^.^., near the 
l i m i t s  o f  resolut ion o f  opt ica l  photo-maskins oroccsses. As menticned 
ear l ie r ,  u l t r a f l a t  wafers and msks w i l l  be required, among other things, 
t o  achfeve high y je lds  i n  these c r i t i c a l  appl icat ions. It has been e s t i -  
vated, f o r  exanlple, tha t  a one-to-one project ion p r i n to r  capable o f  repro- 
dzcing one micron l i nes  over the en t i r e  wafer w i l l  require wafer surfaces 
f l a t  t o  w i th in  three microns. The main device f o r  assuring as f l a t  an 
i n i t i a l  cut  as possible i s  t o  hold the blade i n  tension enough t o  prevent 
v ibra t ion o r  rubbing , which occurs when the blade wanders excessively from 
a s t rd ight  cu t t i ng  path. The proper type of adhesion between MAN-MADE 
dianlond i n  a plated bond and the core o f  the blade i s  what i s  necessary i n  
crdet. t c  be able t o  withstand the extreme stress exerted on the blade daring 
t5e mounting precess p r i o r  t o  s l i c ing .  

F ina l ly ,  there i s  l i t t l e  that  the diamnd abrasive can d i r ec t l y  cont r i -  
bute t o  the minimization o f  the blade v ibra t ion and retrace damage. 
However, blade manufacturers cont inual ly  review the basic diamond prcpert ies 
and wi th t h e i r  pract ica l  experience they ant ic ipate  any changes i n  diasond 
properties w!lich OCcui- t o  speci f ic  bond and blade manufactcri ng techniques. 
As he i s  we1 l informed o f  the diamond properties, blade manufacturing pro- 
cedures, and the appl icat ion deta i ls  o f  the s i l i c c n  wafer s l i c i ng  operation, 
he can optimize the overal l  s l i c i ng  performance. 

Conclusion 

As we have seen, General E lec t r i c  has histor ica! ly  been able t o  
manufacture a diamond that. has been s p e c i f i c ~ l l y  designed f o r  one par t icu lar  
application. We have seen t h i s  i n  the case o f  RVG f o r  tungsten carbide 
grinding, MBG products designed f o r  glass grinding, EBG, a diamond designed 
spec i f ica l ly  f o r  electroplated application, and many other examples. 

- - - Currently, blade manufacturers have taken these ex is t ing product 1 ines 
and have designed s i l i con  wafer s l i c i n g  blades a r ~ u n d  them. This has been 
done by combini~g t he i r  knowledge o f  the industry wi th  that  o f  blade 

...- - ; manufacturing. 

A second a l ternat ive that GE i s  of fer ing i s  t o  continue the pract ice o f  
t h e i r  development o f  a new product designed spec i f i ca l l y  f o r  one appl icat ion-- 
i n  t h i s  case that  appl i ca t ion  i s  s i l i c o n  wafer s l i c ing .  Product development 
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i s  currently underway t o  come up wi th  a diamond speci f fcal ly f o r  sawing 
s i l i con  wafers on an electroplated blade. 

I n  the f i na l  analysis, a proper combination o f  General Electr ic 
Diamond Engi neering technology and the experti se o f  the blade manufacturer 
can and w i  11 continue t o  provide an array o f  superior s l i c ing  products 
suited t o  meet the ever growing needs o f  the semi-conductor induztry. 




