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1.6 &3 Boeing SM—80/LGM-30 Minuteman II

The LGM-30F Minuteman II featured many improvements. It had a completely new Aerojet General SR19-
AJ-1 second stage motor, which increased range by about 1600 km (1000 miles). Its guidance unit used
solid-state circuitry, and could store up to eight sets of target coordinates. The first LGM-30F launch
occurred in September 1964. Eventually 500 LGM-30Fs were placed in silos, some replacing older LGM~-
30A/B missiles.

The Minuteman II initially experienced a lot of reliability problems with its new guidance unit,

because semiconductor electronics were very new at the time, but the problems were eventually
solved

The LGM-30F was the first U.S. ICBM to use decoys (Tracor Mk.1) in its warhead section. The LGM-30F
was also the missile selected for the ultimate ERCS (Emergency Rocket Communication System), and it
replaced the interim MER-6A Blue Scout Junior rockets in this role in October 1967, ————=—=-=—=—=———~
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4.7 99 AL - AlAF %S MOS Transistor

ZodetatE 471an A€ Ohio State it A7|¥ B&F 19
Al frdatal ook 7t vl ehA] B2 =S Wkt Ohio
State U. A 7]3}o)| A vFA}erQ] S wlXx] a1 Bell Telephone Lab & &
7HA AAl Az SEAECR] MOS o 53E wol ot}
8% AR Add ERbb wE AA Hze MOS
Transistor ©]t}. W7} 4 DE=A AR S v o gt

AN B el v B Aol whA| el W= NEC

WEADTE 23S AL BFe] F& FAR BEAY HTA

The first Mosfet transistor, designed by M. M.
Atalla, Dawon Kahng, and E. Labate in late
1959. (left picture) Courtesy: Lucent
Dawon Kahng obtained Ph.D. from the Ohio
State University in 1959 and joined the Bell
Telephone Lab. in the same year. He owns
the world first MOS transistor patent.
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7 ZUAAY BE 47 AA5UE TE A Bk UE HT 9lo] BARE AR 39 @ Akge] M3

AT o] W Fe FHAFo|dd o] HNHA = YFol it FHFAE AAY I FAF vkl B 1A
st th == YUt E =5 9] Canadian Football league 7} AT Yy &A1 2 0.2 A3 &Fo]o]A] FX]&lof

@R gedE A% P4S dFstn v PEAE doldEn s gEolh el tHa B4 BEAt 5

AE@t o8 &5l vFe] B/ HolA=AL 7o) AR A g ZA A olaalr} P

@MOTOROM INC. Semiconductor Products Division
- Phoenix Arizona 4.8 Motorola 9t 4] & o =2 7lo)

SFo]lQ AFAA Y o7 WFEA 42AF Transistor & WHEAL Ao EFAR7E gl AFidMdes FA7)
okth Ui dARE ANZE A vteed 08 2ta itk 53] o] ofd 1 oW M| V)T TEAS

7 =
st Zlolojof wkEgtt Transistor & W& AATh o] FHE Wol Frk. 1] +¢=&o] Transistor
TEE ol ulmo Al il UL E A E AFAE Hsta BEA AR2GAQ REESE 9

off 7} AlAl= Y ¥ALell Al Phoenix Arizona © )i Motorola & Z+chal AR A8l oy 2
AR A olekal AwoletE 3 IBM 42 7kek= 7tk Ph. D & 8hal 7k o] ofyetal itk Ph. D &
AA A 28R 2" A ERE g3 Zo] =AAAE kth 7k The e o)W ATAA A
olgt= otk U A4 Afde E B gl Wb AF Transistor & g F Avhe 23 upEgh

m a2 Axel ¢ &S gt ool AY A B U A=A

FEAUES ME 13 2 HASAA Yol F=7] wiel & o5y &+
B3 A}ee H) 8 7] 2 Phoenix = ).
Al g oz AZHE = A A7golth W] Boss Q1 &% W& REto] Blo} =l ot offA] 97|17k M Pk 4
By 29 Aol ad AMRE Ul yskthe Aojtt 2= ghzdvhzet mpEbA R Abdke] A9
AFZATE BALE AFFaLe] & REESE dH o] g9 Ap Ao M7 7]1AE Ag3te] Solid State Div.
S Scottsdale ©f], Z28]3L #9°]°] Semiconductor Div. & 3|40 AX3F}o] Alwlo] }F o}zl High Tech
Industry = W&k Zo|t} Rimxo] AuWqiAlEe] RHofles H2® stolg3sits2 Uz 4S5 Hybrid IC 9
aEsheta AZeta 9 59 Texas Instruments 7F A} 2ol R EZ8 7} 99 2o, 18] 3 Fairchild Camera
and Instruments 7} 28] XY o}¢] Silicon Valley (1 @A o}lU 9 <%) o Silicon Single Wafer =419 o %
AN AE THEATE BFETF A2 HH A Gt
Technology ¢ AF-A& =2 TI & Jack Kilby & F4 2 2, Fairchild & Z2<%E 9] Shockley Transistor Lab o] 4]
%7€ Noyce, Moor 7} o] &1 it REZdE HE=A e usdd LA Lesk BAS 98] A= W= Central
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Research Lab ¢ # A& AdH T}l Phoenix & HWel Scottsdale o ¥ Solid State Div. o] a1+ #& <lgS
2% gy 29 Central Research Lab &2 gFAZTH o5& fjit-io] 5 3AlS A Hybrid IC A%-3F
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ol 1A% IEE wEHW AA A7) & Yol AEA o R HAAE Transistor, resistor, capacitor 5%
S EI 0|5 AdZAA wEY. S Hybrid IC t. o]8]3t 1Al 5 3|2 & Wafer ol bAoA =9 7] =3 719

transistor & Y= Monolithic process &&= o€ %= §lth= F3 ot}
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Production |4 #|x7F B2 wj €] A3 Process Engineer & & A} 2
olt¥ Incentive 7} Ivhal siA] B9kl Alu] AtAddA M2 AL Hdsted 9wt guy 73
Foldrh. dHE @Wol &dFolA 4& dAs Ak v Algte] U o] F5+E wlElal Production Line &
T733kaL Reject & MEES FolohA EAskaL Aol Fr7F A717] A 8] A7art Eo1d ATt w7l
A ZZ T} o] 50| $As] Al AER oAl 7l dowmw FiY At ot % s 8 £38] Aok
L] Boss & A% APAZE7I T 244 A4S skl ™ EoF & AbgtEe] @Y7 wstal oM =Y
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4.11 Surface Studies AT 7t A4 292 Rk A AME A ska 315 3] o AE shAbm

Py do] Azhzre] o] itk A o]t} Production Line o]
Hed A4 sElF HrtE
Tk W7h @8ko] el 1S
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ob7be garehele Az B4 Wehs Aolth, ejth my] ol BE AE A o @ spec o ol
& w2l A9 9 w5 EA Sgel Adolth Ak e ¥
gojeld © ol gAML e Ak Azl ek A @A Assnka AgeE mEoh o gelgAw

QFaE Tt e ALk AP BAVF ATk 1 9T W w ek,

Transistor ¢ 548 ZA WA 1) FHe] 223 2%y 57] 2) P-N junction & Zo] 3) FHz} U9
B8 v 2 B3 A 37X 2 AA o] At 4 b 2H7F %S 2N xxxx ¢ Small Signal Transistor ¢
AAF 2ol e AR 7] E 3l Geometry & SL-1 3} SL-2 ¢ F 7[AE Z£Y3slal Starting Material, Base
diffusion, Emitter duffusion & 4o wg} 37X 2 +F3Ach. 292 FHFE=2x3x3x3=54 554 FF2
Transistor 7} 7F&3Fal NPN / PNP 7b%] 3Fx]H 7|8 2577} 100 71A] o]d¢] #t}. BVcbo 12]3l Current gain,
hfe (Beta) &FZ A4 ¥4 x 10 & gA o] 1,000 7}A o] EAlo] t}& Transistor 7} W&o 2t}
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So7te WA = AF dddA 22d Fo] o) F=utEA o)A Transistor S ¢F Fr=1=tfa
ES o A= C-MOS ol AE7FdA = 7]¥ Transistor & Y5 & EE03 B3 opa 71z
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uelth % HAAR. 7] 39 480tk 37] ol E5Y AHE o Aotk 1), 3] Wt} o
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Abal] ko, sltel A FhEde] A S S A ] S Thetele Alo] Surface Study otk Ui FolE
oujsteA & & gskrh wb=Add A Surface Studies 7F HuRal ui7h 2ok der wimAlE I ZA7L
Surface |4 5Z&}= Device 7} ¥ il EA7F 2% Surface 9|4 &thar ok w77 Ad o5 Y ] H A9
oo w9 ATt "wt=A AR T.I.9 Kilby W Fairchild ¢ Noyce (U9 InteD)ES EXw 158
Digital ©] & Application ol A7 B X2} 2wt A# &2 o] & Wl A= U= W Boss A% LA Lesk & 2159
Qboll WAlg-aL Aok warell A 1 GAfel o] AlgEt: o Z Rk Axte] A S o FE A2 lokal Eh
WEE A 22} Al 27| wolA] S Foiar 5P Us 93] LA Lesk BAFS FH 8 Aot} Surface Studies &
] g-oll+= Bipolar Transisor 9] Reliability %4 MOS Transistor @ EA7F 5% X35 = AFwEoFE o v ).
e MEA AR W o] o] surface Study o A 2 Heolt}. Reliability Al dldo] o37]d AL surface
EAE ol3|st Al HU7t MOS Transistor ¢ $2& %3] A5 4 A Hol 2523 22 MOS BEA =

Surface device -3 ¥ HFEA] - WA 7} 44 o),

Z71@ 7191 A Surface EAE A738H7] 91814 Production oA Lojubis HAS A P4 ol q Hdo] A Ays]of
Frh olfd HellA vo] A A Ao e g O Aol wo] Tt 1 BA REEIF ALkeka Jd
PNP transistor & A AAAZE A 533 THAIY] sta T FolRuE I A EolA e} AlEo] whebE
$7F ¢l2lth. Jack Heanechien ¢ Annular Ring 537} PNP & EAIS drtl dAo] sjdais A&4HHo
7bFed Aoty o1 Fo] o] 582 Royalty & W7] AR 5319 =Fo2 BAtelA PNP 7} 14o7]
AZPAT oA AFZA REZHE weprbA] B3tal Atk Motorola ¢ Production ©Al+= PNP <
AzxTAE= o ol d e Ao da e 23847 Skt W2 & Lot 7F BFo] Ha atdst Al 7l
A= o 47484, Annular Ring o] PNP ] % &2 2 o} Ut} H ol opa= o] ofo] 4] &A H3Ath
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Hojof skt 120V o/d Sep7hA7F &l Ag F3d Ak AlFE
HlaEdA dds] Wi I o]fE REATE Aotk Order & B& AL ¥7|E dArsta Saujds i3
A AT 1 2 B4 PNP 7} No. 1o]ghe 3|Ake] Awe] 7joj x| PNP 9] Annular Ring 53¢ ZZE7}
oA F-E] 012 7] AlAet=d FEEE Annular Ring 53]7F JElgjgbal Aol YA HW S EE 3 ©A Heo
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U 4 BA7F F9190A g slofzltl Test Transistor & A8 =6] Mask F-E THEtHAE A|7ke] UF AT
2Z0kek Mask S5 HAAT. o]n 59X Big Eye g ¥ 9] mask & 229 2. Zulz HAbs] WA W
Pilot Line & Production Line 9|4 %%¢] &84 Test Transistor & A2}, Production 9= -8 & Algol
71 A HAS 2ol 5%l W Pilot Line o4 %= PNP transistor ©+ 25 €2 <249 Production 9|4 7= A
A B340l Tt 4 g8 B2 113 223 2o Al PNP & ®bEoldeta FEro] gt A7 AlgtEol

Sk4 -] Pilot Line & 24 A3t 7FgaiA Abgsta §-217F 5wt Pt Order w2 AS Al ol FE3vh
Aol €3 Pilot Line & 7F4A #ohfa std ol 5ollAwt AFE ojsl Aol dAgtae] glojA
A7 g o] dobgtiar atvkg] Pk, o] Abde] g4 BaA7E AR Hol B nTeE AFoer dayn
U oyl HuME wEA et Ads] Agael fdel &Ebvbal AEZE ok oAl ofF
Wt production = A1E 74 AL W& ok e AR L RFIF ol Al of S A oAb o] Har b A olut
A ARE ¢ Gt Al A EAE At dxlth. I A A el

4.15 49| 53 : U S Patent #3,302,076

Big Eye Transistor += AF2AF MOS transistor ¢ PNP/NPN o] &3 et 2 ZA= o]d F7/<9 MOS

transistor & A7 % 99 Transistor Rk T35S 71130 YA L= MOS Gate 9 3S sl A=S o] &34
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At dapd oz d FH A Semiconductor grade

oS 2A H AL o A3 A=) Farst o Fe A
sheA] GA7E ddol Al Avar v -2ell Al A

Semiconductor T’;tents
Granted to Motorola

By FRANK GRANZEIER
Proenix SPD—Patents covering two manufacturing techniques that
counteract surface and bulk defects in semiconductor devices have been
awarded to Motorola Inc. based on research work at the company’s
Semiconductor Products division.
Titled “Semiconductor Device with Passivated Junction,” patent
# 3,302,076, relates to an improved design for passivated diodes and
transistors whereby the electrode configuration for contracting the
various conductivity regions of such devices acts to improve their sur-
face states. It covers an invention commonly referred to as “field relief
electrode” or “equipotential ring” technology. T
This was followed by two patents on the Annular process for manu-
facturing semiconductors, bringing to 54 the total number of semi-
conductor patents issued to Motorola within the past two years.
Jack C. Haenichen, Motorola’s manager of operations for thyristor /|
products and the man behin ,-said-that the field-relief elec.— .
!trade and Annular developments se complementary roles in device

manufacture by controlling surface a id bulk defects.

The patent is based on the research of Dr. Ki Dong Kang and David
Metz. Ki is manager of surface studigs in Motorola’s applied science
department. David is assistant director of the department.

According to Ki, the invention is applicable to the manufacture of
its electrical performance by con-

a PN junction in order to improve
trolling surface problems.

Receiving the
congratulations
of Leo Dwork
(R), VP and di-
rector of product
and operations
groups are Ki
Dong Kang (L),
manager of sur-
face studies in
! the applied sci-
ence department;

and David Metz,
assistant director
- of the depart-
I ment.

Big Eye transistor & W= Si02 W 54 A58 vhEo] 3Wl A7 H7HE AAS L & AYS 7hato]
EAAZFE A4 & 4 0= Gate Ring & WEUTE oA HW XW Control o] 7FsslA ATk Ue 34}
SALE A 5815 AT oA o] Ak ol SEAE ehoky] wiitolrh. vl Al Mask (Transistor
=9 AR & WEOlE David Metz &= 5 THAR 3|4 o] 52 Yol F3th 719 ddg 7IttelA US PATENT
#3,302,076 Semiconductor Devices with Passivated Junction ©o]gk A& E3)7F 1967 W 1 € 31 UA=
Lhgkt}. o] AL Gate electrode 9F & Ao
L= Equipotential Ring technology @ik & 4 Qul. 2E Hlex Axd da XA Ho] 2sh

EFALEBIIIALE 5ol o Hth 959 WA AAd A= o] Passivation technology & 2& AL o4

N

2 AdA3} AYE FA8 =S &= Field relief electorde technology
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1} N-type 9 E+5S FYaA Transistor U ICE =& Waolt)h, & 25 23 A& AlF ¥olt}, o]
AAlolal o] 52 oy Jf Holx F=E wHEW IC = Integrated Circuit 7F ®th. A =7}
AAMA] LSI - Large Scale Integration, BJ#1#A]A] VLSI - Very Large Scale Integration o] <«o]E 0|
gkl B35 IC o]t} o] W) ol 7} discrete Transistor & @H7HE9) ] &k},
oA Hi= wlel o] WA Ax}o)|= bipolar 9F unipolar 2= T 7FA 9] FF HE7F ). Bipolar &
BEA o] dFZS &2 electron I} hole ] 1+=4] °o] 5 7}*|7} =5 PN junction ¥ &7 &=l A=),
Unipolar &= 2L 52 2] 7} Field effects ol &3 Ao 2 HF2] & 9] electron =+ hole 37 Ao 2 H ),
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743 o] 9ltbal Electron Microscope & AbAtar vl John oAl Z2#8A stet dAS wizh o)d wva

AF7AZE k& oplel widEE Aol oyttt 8] Ao gFolx F&E Agite] Ho] Hojrm whde A/t
2 E ARSI Vv = Eobel] o ATV S o] &3te] o] M WMo R EEE HE AIER SEdT o
AT st oA S HY I HEL $ule] F Wolfdth o] ¢k Hol= Ao AAoltt a4 1
g gko] WFEa1 WA Reliability & Bl & vFeEfar 141l o)A statistical approach &
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AES e Bk o9l Aol Tzttt $-8l= P-type 9] boron diffusion & %2 fgl# T (Wafer) 3}
N-type 2] Phosphorous diffusion & ®-2 f2]# FWo] 1 W Silicon W X & Jgo] g2t S
ol Witk REEA] Az A3 e] J22¥ Phosphorous Diffusion & -2 -2 22 Boron Diffusion & %2 8
u wol FAY we] HE 9FFo] m=tvlsE AL o ol I Phosphorous oxide rich silicon dioxide layer 2]
sodium gettering effects 7} Yt Ax LAt $8= PhD =% G/ 242 Mz AFES Lol vuF
ojgl & ook vt AN P &S ANMTF aA T AT} Aol A 7hekek 2 77Fe] Hot DI water wash
34 melow A A Atk Azre B vk o §w #WA ofuth olEl Aol A %74 knowhow
1t} A¥7F Y42 W Production 9l Process improvement memo X2 il A% wWokt) o]Ed Al dvft
W2 AIRb e o g 1 2ekg Memo 71 WskEA & 7 glvk W2F 23 EE memo & B A ZSHA] Rbol A a1
o] itk
surface A7} A=Y AlZHTE A9 oF EH2 oF AxZo] woF EFdedol oy 1EE Eol
SeEs EEE O ¥ FE3 2 BE A8 A9} Sodium G = YEFO|ELE) 3 o]eh fAle A
E4 ot EE oA & AAE BEA= B FAT AAS= WS Fol wlvk. oAl high voltage PNP
transistor = A WEAFG. o U EF7F 58S WA= A @ Aot MOS transistor 9 Gate
Threshold Voltage Control & o]2t|& % g9 AFHT. 87 2 =
A A oL wpeb] AZo] Zo] ¥ B2 transistor & 22 WA wtE 4= A Hok Logic 329 Al Zx34 o]
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6.2 Sunnyvale- Silicon Valley 2 °]A}

Hogan 9] Fairchild 32 #t= A G Aol A= YUY shocking 3+ At RESEe] $Ato] A H-7hwa
Hogan 2} 9] Q43 217} Aol & AlA Al MEA AR 718 T2 U] AEFol% ol Zfo] Ut
B dddte ofF v Abge] Ho Atk V= vrEAIRAY] WEE F da REES] HuFTHE Aukg
RELS Y 8 dS #o] A 3 Al Eolt). E3] dvl Ao Fairchild 7 Hogan < ZH S & 3 Fairchild ¢
MR-EGA o & ofe Atelth. v & GeiAA &2 AR 7R stal AVIA =8 AE AL Vs
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3|Abel A o] dhg 2k 1p o] ehkth ‘YW ZRAE’ o] vz W] Aol A Secret Clearance (H]'2#4] #53
7hE i o HA9 APoR HEEAE 100% A 2 3 ofF ATt Hay Fever & T4 =
dM delEde e vha goh Ag Wb dHAE & GAE FPAR braE 2 7)9 A ofxbert
FEolor O Foll dTFREHY dFor FAHE FFEIL QAA T, FEEe] 8 ot FEER
wobA WA ed W) o] Fo] ZolA 2= Pollen & o] 245 A8l Atk a4 Hay Fever &= otstl 2.t}

Azl 2 oy ALE AE R BF F e8ta 3} Stewart Warner Microelectronics 2 21738 79kt}.
Azl e 2 2 2 3)AL ojoj At EAE AlFkaLel] 9lo] AEa A7) o EAHIE e SALE
RTL(Resistor Transistor Logic)elt} DTL (Diode Transistor Logic) ¢ IC & A Za| A Fctal A 23 = AL
AWEA el Fa Ak AE]Ziigo] 5hA] o= -2 A A ARt B2R 77 Z1ukRE5L Accounting AlYS ARl
Aoz itk REZT Ve A9dHAs EYdstAE A EdA UE dE gt A5 VP E FAUE As
Us gwz3k dxyoidont AdstAviar sjA @A o] A2 Technical Director 2H title & v} Al7kaL
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71 A1) vk o] wWE Wk A o] E428 A A A AL Stewart Warner oA ek Ax] 9 o] A4 oF 3k}, Risk
o] Fast otk 8] FelA ZI7AAel AF7IEAPE Ao AT veke A7 s A3 FulR
Columbia thatell A B A8 S 83 Fairchild o ohy i 9tk W 8- & project & Zolskxta AF ot
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Soi7ke 71A s Fotstal glo] whEAlE vl Ao wrAtes Zlolth v Jhsd ¢ dEA 94
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A Aol A AR ek Ad 2 A AAE Wil ke DTL / RTL 9 7H4e] o
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A &2 Ceramic Package 914 © o] Cost cutting ©] E7}s3tth ofF 2o 471 ZojA <F 250 Ho] 3 W=
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Al7kare] VP 7F Br1d o AUudS BEstal lolA ve 2HYE 2 R WA A dxinrt
oz FW PN GxE W 5 e Aotk 1ie Atz x Wuld Apdolrt iyl REE A St
ZHagel Aol AAUTHL Survey & sEAIL vk o k= ) WA wEo] obA He AHe
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dojFu AT Be vEe Fuse] FAS dtu TEe Ballroom & W1 gldEdH ol fivda
o] 7] M= Frazer & Ao & o 10# Agd 9= VIP Condo & 3F wfds] Fo] =42 & WY o anfe
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A% IC gkel WiE7ka = o 2 IC 7F v AA WA Aiksts Aol oAl AR 2 AET ¢
W dde A g2 ZIAARE 7] defdeds = 2w Ao Ao st

W7} 8= C-MOS Project &= 22 & Production Line & #|th& #3}aL Production Marketing = 3o ¥t}
JREE o4 Aol FH L Sl AElodA Uk v & AS £3] Aejof & wjk HArh Wk =& vhEEA
kel AR C-MOS oz A= gojud £& A Aokttt REESE wuehd 4 2d A 71 Hed g8
747 18 U AR E Dk A o] Venture Capital AFHES wHb=d w5 E2atA 283 2 Z2ARE &9l
FEARZIE Yok o ddd®E Ue g8 Abgre] ofyolA o]l B S47b &skth. Stewart Warner A
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FA iRtel A Aol 9oy @l vl dirtel ZhAM olEd RMRI Wb v WeE A Aotk

BEAYT Geb] REATES Timing' ol Aol Wl Fastth 58 o] AeEweli AAZRL Wb
WEAGAL ARt 44 How 4 Wsl A9 How 4 W g E Aoz = ¥ Hekn oAl

ol 245 v 2247 Aok ditteld vE diste BlEs Wt 1967 del W = 7
gt} 5 Wzke] Walel X 2alx o] Unitron AFSELS

5 2 &3 AU =S assembly FHE ikl 7120 A AP Q1 MR. Chew 7} A5
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auo] o] AAolgdrh. tivke] Assembly ¥ Production manager #3o]dAwk W7} A A QC Y 7]EH
Plastic Package °] 218 %o &g A= W7 A3 A7 AAvh 28A e A vk & 2AES vt 1
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H Q717 o) FskAt Hlgr|aent S2a ofgulE ] AFiEe glolath Azko]l & Ay HIA7)7L HEekAt
otz ET7MAE WAL £ A olgubEe] delzk AlFE Il I o)Al 971A 7] e ¥ He AV
Aotk 7SS Aol grolgle] Eekal AlE REStaL AT 4% -8 ofgrtEdAs a1d WES
ol EHAE &= Aolth olUlE Y] g LE Ue 25 GolEa AT B 48 vl A3 &7t o5 AE
AERAR "= Zolth 53] AR o] o7IAE MgeRT XA ¥ 2 AeETE YA EANY.
S e Wt ol FAl & Yol EH titelAN $9E T U aHE thAlE HAZT A2 Wit ol 2R
s oFzitt.
oAEGA A =2 o] FA FKAbE yEbb HAEA? B F ARRe] AbolE FaL 3 2 AAAME ds
SoRlo] HRa g 2 AA A AL AR Yebt H A=A Bl 77 G maekat f 49 obEvirt
Ui &gkg "olA weksittal vel Al AHHE Ak A= wol Felgshe Aol A Holwted FU98 AR
A Buegaz gigkan gk ASels g 1Y) Fa ARt ol o] o] A7) ¥ £ ol 71 A& sta
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Sk Aolth. vhe Felo] ¥ s Abgtoluba BolnAE Witk AR ue AW, WAV} velFe AL
ohuth mAm wE UehE FQl AR WA o] Bol Hrh Fol @ whd GRS ANFA FFAA AL B
et Hlold @, wE, FF 2F weduh vlFe] gl Eada $eE e wot)m del go ek
FYA RAVY = el AP 2 £ vk Jglth ol so] Bl nalth @l dold

b —Fell ARt U ] 3G B ok I F5 28-S flEA Huhe] GAE ke JIAIE Y (6.14—page96)

6.6 KEMCO ZAFALE —3r=ute ] GALe] A3
BupE] FAL Boll 710} AE FFE whA Ugieh A AMRAE FeHE AR A A o 2 7Hd
ogzmom %0 7o gl o] AE SolAW ulE %o = 6 ZxE] nedy A% oo ALk 5 F
Elevator S W@} BFE Korea Engineering and Manufacturing Co. 23 3 ¢Jo] o] o] iroll Eojgttl. W7t
HA whar e ® & f o olE B o &A] ol Welglth 1955 U7t FHdiet St w dha ofmpFof
TS Aok st RelHA 1w elA ol oatE ielA RAGEU HAfaH el

ARG S A= oItk A e e KEMCO & ol A9 o2 (dFe FA95Ah= d¥sta Uit
Rk Wk A A 29 (Wafer fabrication)9] A4S =713 9oy A A= 1967 o= Wol] @2k S Agls

Bere zhon} ofWolt & 24 AYA AT AHNA AEL woloprha Fele Roleh. W7 AEAe] SolAy)
Fol srolEAith M=ol Qlabire] ZuIE Aol “FubAL, ¥ £ Al glo e g i
Aolth A @ AHE Boln il E Aol UiF £A® Ex HolA Fo} frka AFAA e olopr1E ek,
2 A9k aREyY RaAE 2FE ASgel v Yo7 Szt A e san
g A U§S BolnAls solth Al Azl olgal AA B #7b glth Agel xalY W A
A 94 AR eE ol Bl vl Ale] AE Wast glslc
gigkel] AFsh= WA 7€ C-MOS 7} ofYal =& NPN ¥} PNP Transistor Qth. 22 ©] A|[d& C-MOS
A7} stk B54 shelt MEAlE C-MOS 1%l $4leleh, @ Al @4 AololA el gl EA7}
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ofF nlt B3] tAld £115 ¢l FHirElo] sl woll <F Hele ZHA ot FEEololM T A= o]s =

Foha wekA A4S SFAE Gk aea A7) e L Soldnhar siA o Z7] Ao] ofytt. 247 vl
=03t AR5 T8tk vhel A2 Technology 7F otk A& ¢hdoll 7Rl W wi2] ol A2ls o] gt
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S MEAEE 473 $Ee 3 geta Aol YEuE LaAE Fol B geke A5

T
Z)vi7k molR a1 &3l LS Ha 7 Aol T 2kl o] Bk 2ol AW Agel A9 E BAH,

U oA of 7] Aol A A AFdE AlAeHA HUtE MEALE B v Bkt 28] Aok uhe] Az
oEx S WA A0l A7IE 9=l B = EAt freld 7 flrks Aol hds] waA Fo] qtew
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e AHFolth v wheRS dinlelA 5 A4S fAStaL AT T T ZRAEA tR B3 g F ot
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o] npo]|F HAEH Fo 9+ Executive Suit Motel o] A&
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Aol BaghEoe] 3z $1,695,000 &2 ypgith, WE FE,
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Tk AR A A2 Shal Ak At e 7F ol R gtk JRel] whEA| T o] ol 1 AxE shestE e
A7t PRed A 28A] XYk DR A o YL A kR Pk s oW G 7E o oA Ak s
I AYe] duht AEEAE & &l oAl A8 ] e al e o R o] EAE o] Jhe gtk Aok AAakEksle]
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9.8 W AZoE X235 F HE=ASAL FAA A 10% °8 TF

uizk HolA lRAAAR FA-AZE wE AMGAEeR AR dIwtmA T A dAe NS A
HFEA 2k Hynix 2 2 o] F= BH7aL FRl= vHARIY. B Memory okl A AAAGS vletu = o A2
Aebweh k3ol A Kz wkebzho] 2006 d V1o ® AAHEAE AACA EA Hynix & ob&A7F HAct

FANE FAW AAA AN 10.20 F FFSn Aol

KDK o 4] 7+¢] 919 David Heck ©] 5415 @7 gnjr]e] Hint 296 A& Memory 7} 5 A9 ol 4y =xpo}

B2 7lEQEe] #AA mgor Fus TRt wyriErs FolA Awstd AAAE Hskel AAlEe

vt A gS 298 WEEA] Memory 9] A=y Zojt}, wr=A AAAHLS Memory 7} obd &Eokr}

Memory AlFETH A1 6 At} o] ok ko] /|3 ghrpd WA F3] AA ¥ ehro] = o] 2 &7lo|t)
—2008 d ¥ W= Reno Nevada oA 47]%

Top 10 Worldwide Semiconductor Vendors by Revenue

(Millions of U.S. Dollars)

9005 2004 -
2005 2004 | 2005 Market 2004 2005
Rank [Rank pany Revenue Revenue |Growth
Share (%) %)

1 1 [ntel 134,590 [14.7 130,730 [12.6
Samsung

2 2 . 18,347 7.8 16,276 [12.7

3 3 [Texas Instruments [10,119  [4.3 0,170  [10.3

|4 [7 [Toshiba 18,984  [3.8 8,538  [5.2

|5 6 [STMicrolectronics (8,821  [3.8 8,691  [1.5
Renesas

6 4 Technology 8,291  [3.5 9,001  |-7.9
Infineon

7 5 Technologies 8,205 |35 8,945  |-8.3

8 9 [Philips Electronics (5,959  [2.5 5,689  [4.7

9 |12 |[Dmix 5723 2.4 4648  [23.1
Semiconductor

1o 8 INEC Electronics  [5,657  [2.4 6,438  [-12.1

| | [Others [119,939 [51.1 113,891 [5.6

| | (Total Market 234,635 [100.0 222,017 [5.7

Source: Gartner Dataquest (April 2006)
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