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Testability :;‘}f;l%fsdfs‘?gﬁverhead Ad hoc Fully Fully Fully Fully Fully Fully
BIST for logic cores Yes [2] Yes [2] Yes [2] Yes [2] Yes [2] Yes [2] Yes [2]
BISR for logic cores Minimal Minimal Minimal Some Some Some Some
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Embedded memory BIST Partiall Partiall Partiall Partiall
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repair) [4]
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etc.) etc.) etc.)
Failure analysis for analog cores No No No Yes Yes Yes Yes
Core Access
Standardization of test interf: Standard Standard Standard Standard Standard Standard Standard
[S]H arcization ot testnterlace lintarface on IP|interface on IP|interface on IP|interface on IP|interface on IP|interface on IP|interface on IP
core core/EDA [6] | core/EDA [6] | core/EDA [6] | core/EDA [6] | core/EDA [6] | core/ EDA [6]
Standard Standard Standard Standard
Analog-mixed signal core access | Direct access wr;:nal;g[_,] wénaleorgm analog analog analog analog
PP PP wrapper [7]  wrapper [7] wrapper [7] wrapper [7]
SOC Level Testing
Test strategy for IP core-based design
(test control integration, test scheduling Partially Partially Fully Fully Fully Fully Fully
for low power consumption, test time automated automated automated automated automated automated automated
reduction and test pin reduction)
DFT selection | DFT selection | DFT selection | DFT selection | DFT selection
DFT selection for cores DFT selection | DFT selection |for cores/fully | for cores/fully | for cores/fully | for cores/fully | for cores/fully
for cores for cores automated automated automated automated automated
EDA tool EDA tool EDA tool EDA tool EDA tool
DFT at higher level design (behavior
level, HW/SW co-design, high level No No Yes Yes Yes Yes Yes
synthesis with testability analysis)
Fault model for SOC level fault Sgﬂ‘?;tggle(l}at Standard fault|Standard fault . : ard 5 : are 5 : ard o : are
coverage [8] transition models models o o OVerac overao Sveraa
Manufacturing
Standard format/Standard format/Standard formaf|Standard 0 d Auto d Auto d
Diagnosis interface/data [9] and methods | and methods | and methods | and methods O O O
on IP core onIP core on IP core onIP core diagno diagno diagno
Manufacturable solutions exist, and are being optimized
Manufacturable solutions are known
Interim solutions are known |@

Manufacturable solutions are NOT known || NN R
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Table 30 DFT-BIST Device Test Requirements —Near-term

Year of Production 2003 2004 2005 2006 2007 2008 2009 Driver
Technology Node hp90 hp65
DRAM ¥ Pitch (nm) 100 90 80 70 65 57 50
MPU/ASIC ”: Pitch (nm) 107 90 80 70 65 57 50
MPU Printed Gate Length (nm) 65 53 45 40 35 32 28
MPU Physical Gate Length (nm) 45 37 32 28 25 22 20
Number of parallel sites 64 64 128 128 256 256 256 Cost
Scan data volume(Giga-pin-vectors available per site) 32 32 64 64 128 256 Logic Density
~ ——— - /_‘ —— b g " —
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Scan pin (available per \tte/ s y\tem) == Table 3 0 a)
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Table-30b  DFT-BIST Device Test Requirements on SoC Production

Year of Production 2003 2004 2005 2006 2007 2008 2009 Driver

Technology Node hp90 hp65

DRAM ¥; Pitch (nm) 100 90 80 70 65 57 50

MPU/ASIC; Pitch (nm) 107 90 80 70 65 57 50

MPU  Printed Gate Length (nm) 65 53 45 40 35 32 28

MPU Physical Gate Length (nm) 45 37 32 28 25 22 20

Number of parallel sites 4 8 Cost

Scan data volume(Giga-pin-vectors available per site) Logic Density

Data capture volume (M bits-per-pin)

Scan pin (available per site / system) Logic Density
~{Scan vecto,

20054ERE (X EEEFASoCMIFDFTT A MZ
EBLEDFTTRANOAO—KTv I {LEEHD

//(,

X% 4-18 &EFEFH SoC [A)l) DFT 7 AX Dua—R <7 gt
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3) WLBIEATOFIRLIRE
WLBIHAFIZBAL Tl 20034 HE JVSEAT ( A ARYSERELELLE Hh4s) O 8RR LG IEE Hn— <y
7"%%: MAWG WLBI-SWGE DB Z L0 ETA D TET-23, S4EEILZ OiifER L\ > 29581k
Tz 172,
3- 1) WLBIZRDE =
WLBID=—ZXNEEHH, 7B WLBIAM LS TNDDN, D 5
-7 mtx@f“ﬁfﬂﬂt aﬁﬁﬁﬂ@%ﬂ 4#5?/\47\7@3;@7 ROBR
.7/\4’} FREEOK FIcky, BEAZ)—=2 7 MR
ﬁME@/J‘ﬁ”f b, ZERLERI _JZ%)KGD(Known Good Die)=—ADHEK
-5%’@&%@TAT@%’%R0CHéﬁKET%%&EP;EJ74—FNWA®:—
N A ARNOEIREER D DT, BB X — VA A OPERRDY AT HE

[ ZDOWTLL FIZEE 35,

3-2) WLBIORESESWLBIZSEDHEDFTFE

WLBIZIZ, RFEN2EOELTHFEL-19 (RO FERHD, X ATy /BIET ARBIOHIE R
IE, N AT AN T DG T D (T ARBIAT AN FEfi) ,  ZAUC E> TWLBEEEY , &
AFIVIBITIET NAASND AN DIEEAE L, FT2T ARBITIZ AN E AN Z TAH e 2 2L

TW5, TARTARMIPEIZI, WLBIHI CCT AN TEMTHIENEELLY,

—Ji. TARBIZ Ehi T D7 DIITE ORI — U R ED AT IV /BIOGE LT KR TS, 0
e ORI RS2 WGA 1L, WLBEEE ~DO A EHL 0D, EZTHFEEIIDFT-SWGEHEEEL T
WLBHZEIT DT ARNFERUZ DWW T kL Tz, TORER, T4 LBISTREME NF— 2 T AREWST-DFTA
WLBIZH T HE 03— R EH BN R D DD ED AR T,

SA4F3vY Bl FZk~ BI

BRI AL ER S Wafer —$&[E]B (~5Kchips) | Wafer —$&[&]iRI (~5Kchips)
BRERE (T—3L—K) 20MHz 20MHz
or s AT LER 20K ~ 50K ~ 50K
E#
mEESY 40,/50mm2 40,/50mm2
=Ny 10~ Wafer 10/ Wafer
&5 AH 320 ~ 352 64
AR —— 256 ~ 288
=5 EIREH 1~ 4 1~ 4
B DEIB 256 ~ 1024, EE 256 ~ 1024, EE
INF— AR 32KW (#2Y5RL) 32KW (#&Y5RL)
TAMAE | ARLRENM 2%y, BIST #IfA S5 L\ BIST, [EffE/ S8—oT R
faREUHIE —— Go.”NoGo F|FH
Jo—EVSFE TPS. ?A/0O/RIEY TPS. A4 /0/RIEY
AR R F VT DN AN BN, IR BN, IR
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3-3) WLBIDOR7—Y 7 RI~D%t

A=Y TR CTRRINDT A AE MDD, U — NRARDOIHEFE ) LB 7 AN B OHER I3
X% 4-20 DIDHESND, Ty 7T NS0, 1 T AR TELE AUl A Fh, 2
v ar A NIZE DT ANIREE 72D,

LU HIE KGD 03— A I ARDEJHA RO HALTIY . WLBI OLEMEIXEED D0 DH, 2
REHDIZHOI121, AFv> ., BIST, JTAGZ2E @ DFT #REZF L 7ZWLBEEE Z AV, T /31 240D
F AN U HE DS, PEREIN] L& —2 )L« T AR AR DARIAHEE L 221 U7 57800,

2007 (2008 | 2009 | 2010 | 2013 | 2016 | 2019
i4EEH [200mm 12K | 1.2K |2.5K | 2.5K | 2.5K | 2.56K

(W/Wafer) | 300mm| 2.4K | 2.4K |5.0K | 5.0K | 5.0K | 5.0K [RE0):GRE0):OINT0) ;G 1026
w2 e s 200mm| 40K | 40K | 40K | 60K | 60K | 60K
(Pin/Wafer)| 300mm| 90K | 90K | 90K | 135K [135K |135K | 135K | 135K | 135K| 135K

X5 4-20 VHEE LN 2T OHER

3-3-1) HEEHIDHEK

HEBNI, N A ARELT A RBRBEICKREFBEIND, THEOT AR EE O
2BV, BIEDOEALNT NAADFENKEEBEE T D, ZOREE VIR THI2OIIE, T3 A AR
T HEIRDOLEALEREE DR ENVER A K THD,

Fe B AOWHMIZE DY v 7 a ) — IR0 — N —J DN, U= — BT O DT 73 A ZEL DN
TU=— NEEROEEEINIHEIML CTND, FICPvo 7o a V=2 XD BT OBUEN AL, &
B CIEZLOERPTRNAMENNZDHD, FNIRE EABHHE, ZOEH D OEIN LAV TN—2 A
UHMTZIRNED D, FHAD HRZ RIS T A ADIHEITFE OO IGANHD, ZDO XK AR
1T 5720127 = — O ENIRE DK —MERTR RO DI, LELTEY = — NREFEN L THD,

3-3-2) EUBDOBEKR

BIST 728 ORI TT ARSI DT AN A D SELHN RO, 7= — N IBCED DT /3A A
BENET 7> 2V 7 TN 2720 T AN VB INT 5, ZAUTTF 7 v a2l ZIicfEHan 2o
Y RHROWD, BEOKT AN OISR INE O K E )AL, ZOTd ko=
Z NG TITEANEHLL EUMEERED L oL E LIS kD Fi7-7ea s 2 7 R S B 2 e
Do

ZOIO7 RO, EREER A e T PCB
H—oDTa—b L FEELTRFE 4-21

|27~ TPS (Three Parts Structure) 7 7 —t PCR -
D, T TPS Fr—E L O '
120,300 mm7=— D SOC F/3AAD ﬁ@
WLBI Z1{THZ LN TET-, —

Bump ] |

L™ Wafor

XZ4-21 TPS 7u—~7
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3-4) WLBI EINDORIELSHRORE

WLBI #7113 H AR TOBAFE I LR FEATL COLEATCHY . A A DT —~EL TITRS n—R~vy 7’
~OHAEHED TOSTENLEEN TS, 2004 FEE1E 11 H RIZBAES 72 ITRS2004 Tokyo Meeting TA
WLBI FAfi2B895 STRI-WG2 TORMFHRILIZ DWW T L TRY, 2005 FEL kG L7 i#mm i ina 1)
Do

FFOWIIL, 27—V T RN TF A ADIKEE L E - THRBLTE, ZORE, 734
ADAYY—=2 T D—2DFE T T EERINC LD EENHD AT ) — = F IR 3& 52 h
%y —77 . BIELIRE ONESA 2 N R =0 A 2T ) — =0 7L, et 7 a R T 8 2D SERGE
(A%t 2 L2, BT WLBL O HNZIE, ERTFHETH L/ w7 — « = A AT ATl
MO PREITHED DT LT R, A 121F WLBI O AMNZBIL TR inaED , LD L7
I T WLBI O iR T o0 T DO ERCEAED DT ENEEEL/2 D, 2005 FLE LT Difama 0
(ZHY BT ITRS2005 ~0D WLBI m—R~> 7 #g#Aa HIELI2W B2 T,

4) SiPTRFDOEI—R<y TRt
WEAEEE I A Lo 70 BRER SIS SiP DT ANMIOW TR UTZ, SISz T a4
e SiP ZETATAZ DO —R < IOV THE kRt LT,

4-1) SiP EAfFDORL R ¢ SoC (EEM, SHEMETRA)

SoC 1F3 VU= THEIRTEOMAEL BUA [
IR - BUBEO 11 LA > TS, [ [ [stcERcsnromay
4-22 | TR TRRIZ SiP 1 IC DJELIERARIZE [

HIAZ 72 IS O REZ IR L TTT<,  SoC @ SiP (TAT. Cost. &M/ B4 ETER)
EHHEL TAT, Cost, Zhnflib BAETHE R—FR L CERTEAREDNYAHA

4471_ fes (SQCE-E%J)
A ii‘ﬁifxﬁf‘%éo L
SiP 3R —R _EIZEB SN REA BOA 1. ARY—, OSws, 7FATFvT
2. RHHFRT

A CHEREDEIED A FERKEESREL T SoC
ZhhD | JEN DS EIZE 7 THhD LCR 07
T ELNEL TIIKb oL b s,

3. RFFYZ . FoTT
4. MEMS, £T /A1 R, {LEHEEHE

HMR BITHSRL T DA IC PNICHUA ME 422 SiP ORI R
AT, —DODREE FEBLTHE  2— Lk
7%,
42) SiP FANDERAH Mes
SiP DT ANMZIDOWTIL, ZDOFEDK ® FRL  SoCESPOTRMIABHNEZEM?
TLREES [ R STy 57 ¥y DFT.BIiST
BTk 423 (RTRRICRD L0 % il
H|ZHDOW TR A0 E 13 H 5, FuT/FA R

F+0g /FURI/RF/MEMS/

KT IRARMEEYT INAR/FToTHIEE

4-2-1 st GORN—9/ LT F AT T4—T5E
F N AEFHRET A5 EDA BEA7£5E

TOZLITHEICEE T REZLTHD, &Vb

T EAER RS R BEZE DO RED SiP Tld M&S

& =5 ‘KGDEHBTEDHEDOLENY
"WLBI [Z&Y T B A K

@ TALIAR (Allin OneFR4 vs BRERITRASE F—2ILaRKE?

X2 4-23  SiP T AROERE
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(Model & Simulation) NEZNTHD, LILWNEBRREZ GTe, XEE FECHAT a2 —val B ER
ATTIL 3 RITET WD KLEETHY, @Ee Lol —a HINDB LB I/ 5,

4-2-2) TAREREE

SiP D7 ANEATH_EC SoC MIHZ BTSNV CE T AN 211G 952 LILATRETH Y, HIZ SiP CTZEE
5B Z R L TTME DN H D, ELTF 7 BPETIL DFT & BIST £i41E L 7 A% ~DE H 2K
THTARKE D RD D,

FTo. TANMP O ENE ST TG A S FR KD, SiP N CIEAFROME R M
TS DRI BT D03, NS — R CEEEGAIE T 52 813N ATRE CH Y AT T- 5 F B a
BT TIDRT UG,

4-2-3) 1EHEME

SiP OEKRE T KGD THHZENEREIND, AEVEnY w7 TIEMEEEIZHIRZE LT KTD(Known
Tested Die) D fHb B 2 MDA, 712 Tldk KGD ELT-BHRSAED SiP TOMEHSIEISEA L TV D
ITERTHD, FILL, ZEFEFIZOWTHRBRICE R LRI TR 5700,  KGD LT SiP NOHEHECA
MOFBEZ BB LT IUIRD20, FoU o — BT = A2 TR B2+ L TESZ &,
SiP DI HEVEA RS2 LT e TBIC 2D,

4-2-4) TR

SiP DIRER HL— DT A CHIET DI LI, SiP ICNESNABEREE B 2 HEFEFICHEL ), 2 TEHIE
WIREIRT A D3l -1 L L ChIERITHMiZeh DI72 o> TLEN EAREECHD, TANT A OHEREIC
B THEIL, FHRIDOT ANATIFETT AN FEBT HIEMTOI TR TN, ZOHETLIUTT A
ZIIVERNBEAL TODEONEH T, |mffi7e 7 A2 B AT H0EITIE, AE)+rdyr+7 s
DOAETREENTZ SIP OBEIE 3 BIOHIE TT AR ATREIZ 722,

UL, BRI T AN 3 55EI35L SiP O/ KU 7 BRI T WS 3 5107 n by il
LD, TNERTEEDT-N—ZNL DT AN AN G L | Frb T AR ARV D72 155 3R A 48508
%,

4-3) SiP TRAZDEE/n—RN~<y7IHH

4-3-1) SiP ZAFITERT 5O & SPTABITERT 55D (SCEDELY)  _ 75 |
SiP & SoC &T AH NG R, TAH FRHAORE GF. FRIGD 7ras
CERENHAEE I EZE 424 1R DEERAE -

FRICRERENIAR, Faop | ¢ HERE _
/BB X/ M E ]» HRTAUEEROER
EELRIE SIP % SoC ICPHESIUAMEAER L2 /D02 K, K
Viryh/FO—THh—R DR
JuNN NITE=S - - = =
@HE )gﬂ%ﬂiéj’bé?@)@fﬁ)éo ’ $;‘§ FHO4y _;-7::;5", _—:p AEL)
SiP [ THEF D E A DI D D TH M ER/—E D% BIST DFT(DEH
e R Y CROEH ST R/ $2) FRADFFAERE £
Eaﬁ?%& zifiii%f%;ﬁ%’f HRIOVIORFANE  MEHUES
DY - > ~ = —
TEDPIRSHLI=0 0 CLU N RSP E & 7R IRMER
BHOY RIS FENEOME SHAMET!n
S Ty - B g HE Y O BOST TARMAEEZEMZ S
BRI, R ER S WPTE PR O 7FOYDFT  FREMBEE. 7 RMRHIER (Efeto

LAV TCREE T OREREN EOREN D, ™

SR 2 [ CUAE D 135> & THEAE X424 SiPTAZOEE R~y 7 AR
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Zo e SRR WA DB | ZD X572 SiP TIINERECRR D IR IE D 2 S LB D H & 725,

4-3-2) BIEEA;T

1 DDOTI3AADH|Fl 4~ DORREZ N L7~ DUT(Device Under Test) Cld, B DUT HIE TIZERE
IRV T HIEELRDFEAET D, mELELUNETE, KEFREMNETZRE 2 RE T 572D @5
DOHEIATINZ TIENL D DORTER L2 D,

DUT HERIFEIZIBNTL, AN A B —F L 2SO, S T 50Q R0 75Q DIRA B —
B AT AR CIEIEF IS @A e — 2 ARE ) IR E AR R L iudebien, Fe,
TAHZL DUT ZERM BB CHEG T DICY 7y MO —RIZDOWTh, JIEELFEROMERED RO BALD,
AR BT C IR E I CE — 7 M | IR R L DD REM THLZENRDHILD,

4-3-3) PEFE

PR/ — R EERE T 52 L3N ATREZR Y5 & | BIST (DFT) B4 16 L CHERR I FRAR LRI
Frenie, TAZOBEL, TANIDT AL THERIE T 2I71EL | BOTAZ TETEUET 27
HIZ OV Th—S A DT AR ARG EIBL THRIET <& Th, Ffo, DUT NOBHOT By /% R
TEAREZ2 IOICRREHL CRLET AMERI D MG AR TH D,

4-3-4) TANIRNDERTFIE
TARAANARIL T DT O DFHELL T IRODHEBANEZHND

DIFFRFHE T AL DIEE " B Z -6 . TAZE D I Y — ADNNMNT AZ T AN EAE T
HHOL, HHR2E DIHZEERNI LT R ANID D,  Fo TRIREFHEIZ L FE e
D IrGeT AR BN T HZ LT AL A D ERAMNZ HZENTE, DUT |
B4 720 DT AR ANARIH T 5 FH A REIC /2D,

@BOST DUT HIEIZ B RER B CT AR IGAT e LT AX ORI K EL/RY, 7= DUT I
FOT AN L BEIEREN KE B2 D2 ED, B TOMREE N LT T AX DEE 53D
BRI T 2281270%, Lo CDUT BNERT2HIEHAED % BOST &L CH
TEJEA R A AIATYH T, T AFIANARIN T HZEDFTREIC/R D,
F-T7 T ANTRER G 72D DUT TFT AX O A E ST 27008 — R0 TH
0. BOST (22RO —% DUT JlEEAEEEL TEIETHHD THD,
723 BOST (X DUT OREZERIZA DO TEBIOBAFE M EE /25, BOST ORhRE
BT AHOME D/ NT 2% 5 2 CENEMGTT XEThHD,

@77 v/ DFT  DFTIIRYyIRAEY TEARROGILTNDN, 2k SiP O7 s #531cbiE i35
ZETTAZOBEEZMEI C&, T AXARXNEMNZAHZEN TELEHEESND, LLT
F a7 DFT HAiiC Lo T AXHERER £ ORISR LT DI TR T/l Hifffn
7250 EDSRDHIL TS,

@7 a7 JTAG vYyZ THEHASI TS JTAG EL I T V4V ITAGUEEEL49.1) 235, 7Fas
JTAG (IEEE1149.4) R mik[El ¥ JITAG (IEEE1149.6) [ZH-RBPETHY | £ D Ef%
A BT COKEREETHD,
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5) Ia—T H—RETAMNRTDO—R2y Ty T —MER
5-1) Fu—7h—K-u—R<wo7D7v7S T —h

7a—7 =R DOu—RK~<v 7 H STRI D HOFEZREL T ITRS2003 (2O THE#EiS-, ZL CITRS2004
Update TlX, T/ A AHEEROKAREL LR O@hazikEz T 7e—7h—Ror—K~vy7H K
425 |\ TR TRRIMERE TN B ebiviz, ULTICEDERE L S AT,
D ASIC HI=° MPU [ CIZIEE B OB R Y 7o — 7 B E, AT HIIREREF L,
@ HEBIROEKLE T CIZIHGEL T, BEARIRHTOE RO L E,

Year of Production 2003 2004 2005 2006 2007 2008 2009
DRAM : Pitch (nm) 100 90 80 70 65 57 50
Number of Probe Points Signal Total Signal Total Signal | Total Signal Total Signal Total Signal Total Signal Total
/Touchdown

WAS| AsIC 775 1550 950 1900 1050 2100 1050 2100 1050 2100 1200 2400 1200 2400

| IS | AsIC 775 1550 950 1900 1050 | 4000 1050 5000 1050 | 5000 1200 6000 1200 6000

WAS| Microprocessor 310 925 400 1200 450 1350 450 1350 450 1350 560 1675 560 1675

I IS | Microprocessor 310 925 1_% A)M 1024 | 20000 1% 20000 | 1024 | 20000 | 1024 A)M 1024 M

Probe DC Probe DC Probe DC Probe DC Probe DC Probe DC Probe DC

Ti Leakagel Ti Leakage| Ti Leakage| Ti Leakage| Ti Leakage] Ti Leakage] Ti Leakage

Maximum Current (mA)

WAS| AsIC 350 <10 350 <10 350 <10 400 <10 400 <10 400 <10 400 <10
| IS | ASIC 350 <10 450 <10 650 <10 800 <10 800 <10 | 1000 | <10 | 1000 | <10
WAS| Microprocessor 275 <10 275 <10 275 <10 325 <10 325 <10 325 <10 325 <10
I IS | Microprocessor 275 <10 350 <10 800 <10 | 1000 | <10 1000 | <10 ] 1000 | <10 1000 | <10

Manufacturable solutions exist, and are being optimized

Manufacturable solutions are known

Interim solutions are known | @
Manufacturable solutions are NOT known -

Year of Production 2003 2004 2005 2006 2007 2008 2009

DRAM : Pitch (nm) 100 90 80 70 65 57 50

Number of Probe Points Signal Total Signal Total Signal | Total Signal Total Signal Total Signal Total Signal Total

/Touchdown

Maximum Resistance . . . . ) . .

(Ohm) Contact| Series |Contact] Series |Contact] Series |Contact| Series |Contact] Series |Contact] Series |Contact] Series
WAS| Memory (DRAM) <1 <4 <1 <4 <0.5 <3 <0.5 <3 <0.5 <3 <0.5 <3 <0.5 <3
| IS | Memory (DRAM) <1 <4 <1 <4 <3 <3 0 <3 <0.5 <3 <3
WAS| AsIC <1 <4 <1 <4 <3 <3 <0.5 <3 <3 <3
| IS | ASIC <1 <4 <1 <4 <3 <3 0 <3 <0.5 <3 <3
WAS| Microprocessor <1 <3 <1 <3 <2 <2 <0.5 <2 <0.5 <2 <2
I IS | Microprocessor <1 <3 <1 <3 <2 <2 0 <2 <0.5 <2 <2
WAS| RF <1 <2 <1 <2 <1.5 <15 | <05 | <15 | <05 <1.5 <1.5
I IS | RF <1 <2 <1 <2 <15 <15 0 <15 [N <15 <15
WAS| Mixed-signal <1 <2 <1 <2 <15 <15 <0.5 <15 <0.5 <1.5 <1.5
| IS | Mixed-signal <1 <2 <1 <2 <1.5 <1.5 0 <1.5 <0.5 <1.5 <0.5 <1.5

Manufacturable solutions exist, and are being optimized

Manufacturable solutions are known

Interim solutions are known | @
Manufacturable solutions are NOT known -

XI55 4-25 2004 4ERK ITRS Update D 7228 51 55,
(STRJ2004 Update Table 45a J0)

5-2) TAMNV KRG 0—R<wy 7 DT V7T —k

STRJ INOIRELTZT AN RZOr—R <7 78 ITRS2003 (2SI, ZOu—K~>7% ITRS2005
TT 7T =528 BIRL CAHEEIL, ATYDRRFIEFEEOBEM, =yl L Ry r— IREFEE
FRo 3 HE AL CHETLT,
5-2-1) AEY D[RR EEEEE N

ATV ORIRFHAEEEIX, 2007 12 128 fE2°5 256 EIZHE X H& ITTRS2003 THEIIL TS (X5 4-26)

71



G #spEmn—FTy EMERS TR 16 FERE

ZORIRFAEEEL O EEINLE ZETHRER DD, Fi= 72 RIRHREE LU DV TT AMN R T O B

FiklLlc, FUTHAIEE L COHAAYEBRIMEZ B E X TN RLORMmE 157,

@ 128 fHD[FIRFHIE TT AR R T OREIEILK) 2m (2720, B A XENO FUE LS EEZ /25,

@ AN—T RN RTAANDOBIRTIL, 32Finger C 512 AR E DG AIZAANRT p—~< U AL i
KI5 (M5 4-27) 6

@ 150°CDIal—arhb, BMZRIE Y FNERDHZETT AN 7y NER CH BB FEMEAME T
29 %, [RIRFHEE SO ¥E N T RIEY b2 HEH R AR TR R D 5 8% 2T 2 (5 4-28),

@ Fro N\ —FREPEZ DL IREREERFEO R R ES LD,

Table 22a Multi-site Wefer Test (Packege Test) Product Segments—Near-,
Yer of Production 2003 2004 2005 2006 (2007 2008 2009
Number of sites (Packege test) 64 128 128 128 1 \256/| 256 256

(X7 4-26 AFEVOIRRFAIEEE (ITRS2003 L)

S e
B225-25
22-2.25 _ |
@1.75-2
o15-175] FHIHED
01.25-15 _—
O1-125 | {ERIRE] =g
00.75-1 f
©05-0.75

B50.25-0.5 %X{ﬁllg:,f& I\

£ 0-0.25

Cost
Performance
Ratio

Cost Performance Ratio = Throughput .~ Cost of Test Handler
F: RW—TYMET RN RS DR, 32{E R BIE TS FingerDIGEE1ELIZIEADHHE

X5% 427 TAMNRTIDAL—F YT AT p— A

0. 80x7=5. 60
0.80 &
$.0.50 - PKG AR/ RIREL
dboooood 0.25 KUASE 17x10°7C
00000000 P e Uiy MRS
OO0GGO00 - PES 5.6x10°,°C
00000000 ) " BESER
COCO0000 | 150
00000000 7 P BEA AR
R 6 x 8Gr id-48Pin.~0. 8Pitch
HEXL
| [ ASEUEUAWAW W] |
T R—ILEE :
! e 150°C
s P 127 s

X 4-28 150°CIZBT5 IC /7y Mo Bzl s
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5-2-2) TV RN —T

2005 42 BGA /37— DOyt 0mm (27225& ITRS2003 T/RENL TS (K%K 4-29), ZD=vPL
ABGA /= NTAMNSRT DN R 7 R 27 NFEZ RIE TR IREN, B2, 74
IURT1E BGA 730 r =2 Dy V% I A RRARFFHE > TKFEEL T3, ZO KRR ARFLD FTHE
MR DD, ZOTD Pl EME A iR 27 L — 7 2 —% Rl AT BN B 5,
O A=V T 272 DA OB TFFINIRNDS, NeAS EOHEfA R N #E L7225 (K2 4-30 1),
@ I MDIFEEUAI TR =N END, FoV 7y N 7037 A R EEfRL TLED (X3 4-30 ),
@ TAMFXUTIZ BGA 77—V hREFT OMEE3ITHT . % FLTLEI (KFE 430 T) .

Table 36a Handler (Memory—Pick and Place) Requjrgments—Near-Term
Yer of Production 2003 2004 /2005\ 2006 2007 2008 2009
Balledge to package edge clearance (mm) 0.6 0.6 \ 0 } 0 0 0 0
g

M3 429 BGA v —YDOxy LAl (ITRS2003 LKD)

B DUT #EHR (FLABEL) DY—IL T EDFERE

TySHY IySLR QJ-)L‘FE@E%
HOEFrU7 R §
&kl A

B FRNJAYRD DUT AR, V—ILH AR
P v
ik )—k
B TR THGEIZEITS DUT £&REF

FRRERUT \m&

FRR Ak e

Yy NRFIS A R <&

DUT DRIFHAENE N =HET
= TR TEIHTRRIL

X# 4-30 Ty TR\ — USROS

5-2-3) IREERSEEEK

[RIRFHE SR D HE NN T e AEY 7 AN TIE, 2005 T =2 CORFEEDS ITRS2003 TERIFL TS (K7
4-31), vy TANTE 2006 T L0 COMREFFENSLEEEIN TS (KF 4-32), TAMREEELT
IBEE IR A4 EHEZ/0 > TETERY, TAM N R TIR R SGE T 72 IR OFREIZ OV TR~ XIRE
WHzETWa,
O TAAOHEIZEY DUT BIROFEGE NG H— 5T, T AN 7y M E OHEEITIRITD,
@ [FIRFAEEE OB CIREE BRFEIHG IR | IREDEEE DTV X 03K,

Table 36a Handler (Memory—Pick and Place) Reqyérements—Near-Term
Yer of Production 2003 2004 2005 2006 2007 2008 2009
Parallel testing 32-64 32-64 4-128) | 64-128 | 64-128 | 128-256 | 128-256
Temperatere accurcy (degrees C) +2 +2 ﬁ +2 +2 +2 +1.5

X3 431 AEVTANMIBITSHIREREEER (ITRS2003 L)

Table 37a Handler (Logic—Pick and Place) Requirements—Near-Term
Yer of Production 2003 2004 2005 | L2006\ | 2007 2008 2009
Maximum set point (degrees C) 125 125 125 125 125 125 125
Minmum set point (degrees C) -10 -10 -10 -10 -10 -10 -10
Temperatere accurcy (degrees C) +0.5 +0.5 +0.5 i(ﬁ +0.3 +0.1 +0.1

B3 4-32 vy s 7 ANZBITAIREREZR (ITRS2003 L)
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