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The Study of the Cycle Time Improvement by WIP SPC for
IC Foundry Manufacturing

Student: Yu-Cheng Lin Advisor: Dr. Rong-Kwei Li

Department of Master Program of Industrial Engineering and Management

National Chiao Tung University

ABSTRACT

The definition of cycle time is the time from the wafer start to the wafer output. It usually
takes one or two months to get the product since customer decides to produce it. Cycle time is a
critical factor for customer satisfaction because it represents the response time to the market.
Long cycle time also reflects the ineffective investment for the capital. Cycle time is very
important for foundry because long.cycle time will'cause-customer unsatisfied and the order loss.
Consequently, all of the foundries put lots of human souree in the cycle time improvement.

Usually, we make decisions based on the experience in cycle time management. We have no
mechanism or theory for cycle time management. We do WIP management based on turn rate
and standard WIP set by experiences. But the experience didn’t mean the optimal solution, when
the situation changed, the cycle time or the standard WIP will also be changed. The experience
will not always be applicable. If we only have the experience and no mechanism, management
will not be work out. After interview several foundry fab managers, all of the fab can’t reflect the
situation. That is, all of them will have an impact period after product mix or utilization varied.

In this study, we want to develop a formula for standard WIP and use SPC concept to set
WIP upper/lower limit. When WIP exceed the limit, it will trigger action plans to compensate
WIP profile. If WIP profile balances, we don’t need too much WIP. So WIP level could be

reduced and cycle time also could be reduced.

Key words: Foundry, Cycle Time, Delivery, Dispatch, WIP Management
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% 3-1 High Utilization Equipment Group

N Equi . Jul-06 Aug-06 Sep-06 Oct-06 Nov-06 Dec-06
° st Tools| Util. | Tools

1 [PECVD - SiH4 9.2 [98.8%| 9.2

2 |Lam4500/4520(SOGEB) 2.0 [98.4%| 2.0

3 |Thin Oxide / HTOX 35.0 |08 35.0 99.3%

4 |Oxide CMP (EBARA) 100.0%| 1.0 |100.0%| 1.0 [100.0%| 1.0 |100.0%| 1.0 |100.0%| 1.0 |100.0%| 1.0
5 |Metal Etcher - Hitachi 308 100.0%| 3.0 |100.0%| 3.0 |100.0%| 3.0 |100.0%| 3.0 |100.0%| 3.0 |100.0%| 3.0
6 [Metal Etcher - Hitachi 501 100.0%| 2.0 |100.0%| 2.0 [100.0%| 2.0 |100.0%| 2.0 |100.0%| 2.0 [100.0%| 2.0
7 |Gate Oxide 97.1%| 10.5 [96.7%| 11.0 [100.0%| 11.0 11.0 |98.4%| 11.0 [96.5%| 11.0
8 |uTC 91.6% 7.0 [955%| 7.0 [98.8%| 7.0 7.0 [96.8%| 7.0 [94.6%| 7.0
9 |Mid Current Implanter 89.9%| 9.5 [94.7%| 9.5 |98.6%| 9.5 9.5 |98.2%| 9.5 [98.7%| 9.5
10 [Metal Etcher - W Plug EB 100.0%| 8.0 [89.9%| 8.5 [97.9%| 9.0 [99.3%| 9.0 [99.6%| 9.0 [98.8%| 9.0
11 [PECVD - SIN 92.6%| 4.2 |91.8%| 4.2 |96.4% 4.2 |96.5%| 4.2 |97.5%| 4.2 |97.3%| 4.2
12 [Sputter 88.9%| 13.0 [85.1%| 13.0 |94.2%| 13.0 |97.1%)| 13.0 |97.3%| 13.0 |96.3%| 13.0
13 [PECVD - SiH4&SION&SIN [ 99.2%| 17.0 [92.5%| 18.5 |94.0%| 19.0 |90.3%| 19.0 |95.1%| 19.0 |96.7%| 19.0
14 [SAUSG 85.6%] 10.0 [86.8%| 10.0 |93.6%)| 10.0 95.9%| 10.0 97.4%| 10.0 [95.6%] 10.0
15 [PRS 87.1%] 11.0 [88.9%| 11.0 |89.6%)| 11.0 |91.7%)| 11.0 |93.7%)| 11.0 |91.4%] 11.0
16 [HDPCVD (PS) 92.1%]| 1.7 [84.9%| 2.0 |88.7% 2.0 |86.8%| 2.0 [99.2%| 2.0 [91.2%| 2.3
17 [TEL 855 93.1%]| 21.0 |85.8%| 21.0 |88.1%| 21.0 |90.4%| 21.0 |85.9%| 21.0 [89.1%| 21.0
18 [HDPCVD (STI) 88.8%| 1.0 [82.1%| 1.0 |87.7% 1.0 |91.3%| 1.0 [98.2%| 1.0 [99.2%| 1.0
19 [High Current Implanter 79.2%| 10.0 [82.5%| 10.0 [87.7%| 10.0 |86.9%| 10.0 [87.1%| 10.0 |88.7%| 10.0
20 NS 81.5%| 3.0 |82.7%| 3.0 |87.1%| 3.0 |91.1%| 3.0 [92.8%| 3.0 [96.2%| 3.0
21 |Asher 82.7%| 23.6 |86.7%| 23.6 |85.5%| 23.6 |89.1%| 23.6 |94.7%| 23.6 |90.4%| 23.6
22 |TEL DRM 85.8%| 9.0 [72.5%| 9.0 |84.3% 9.0 |85.9%| 9.0 [92.6%| 9.0 [94.3%| 9.0
23 |BPSG Flow 79.7%| 5.0 |77.5%| 5.0 |83.3%| 5.0 |[84.9%| 5.0 [86.6%| 5.0 |85.6% 5.0
24 |[Vacuum / SOG Baking 81.5%| 11.0 [79.8%| 11.0 |82.9%)| 11.0 |83.4%| 11.0 |86.5%| 11.0 [85.5%| 11.0
25 |Metal Etcher - DDPSM 81.0%| 9.0 [80.2%| 9.0 |81.9% 9.5 |79.3%| 10.0 |84.0%| 10.0 [85.2%| 10.0
26 |RTP - Metal 81.4%| 8.0 |80.5%| 8,0. |81.1%| 8.0 |84.6%| 8.0 [90.8%| 8.0 [88.9% 8.0
27 |Oxide CMP (Mirra Mesa) 72.7%| 9.0 [72:3%| 9.0 |80:8%| 9.0 [83.1%| 9.0 |85.0%| 9.0 |87.0% 9.0
28 |Laser Mark 74.0%| 3.0 _{76.0%| 3.0 [78.2%| 3.0 [80.1%| 3.0 [78.9%| 3.0 [79.5%| 3.0
29 |PETEOS 68.8%| 11,0 |76:8%| 1.0 |77:5%| 1.0 |81.8%| 11.0 |86.2%| 11.0 [81.6%| 11.0
30 [SOG Coater 77.2%| 8.0 |75.6%)| 8.0- |77.0% 80 |755%| 8.0 [81.2%| 8.0 |77.9%| 8.0
31 |OPRS (EKC) 73.3%| 40 |71.7%| 4.0 |76.9%| 40 [79.1%| 4.0 [81.7%| 4.0 |82.7% 4.0
32 |W CMP 77.8%| 80 [78.9%| 80 [76.6%| 80 [77.5%| 8.0 [87.1%| 8.0 [90.6%| 8.0
33 |RE 74.7%| 4.0 |776%|-4.0-76.4%| 40 [80.5%| 4.0 |84.2%| 4.0 |80.3% 4.0
34 |0Z3000 85.1%| 6.0¢ |79.7%| 6.0 |76.8%| 6.0 |69.3%| 6.0 |67.8%| 6.0 |68.5%| 6.0
35 |Alloy 74.3%| 5.0 {71.5%| 5.0 |754%| 5.0 [76.6%| 5.0 [79.3%| 5.0 |79.4%| 5.0
36 [WCVD 73.3%| 12.0 [71.7%]| 12:0 [75:4%| 12.0 [76.8%| 12.0 [79.0%| 12.0 [79.4%| 12.0
37 |Wafer Scrubber 72.0%]| 21.0 [74.1%| 21.0 |73.9%| 21.0 |77.9%| 21.0 |82.8%| 21.0 [80.0%| 21.0
38 |WCMP - Buffing 74.8%| 7.0 [761%| 7.0 |73.8%| 7.0 |74.7%| 7.0 [83.9%| 7.0 [87.1%| 7.0
39 [MOCVD 72.5%| 5.0 [74.3%| 5.0 [72.3%| 5.0 [73.0%| 5.0 [81.4%| 5.0 |83.9% 5.0
40 |LamTCP9400/Alliancechamber] 68.2% | 14.0 [73.8%]| 14.0 [71.9%]| 14.0 [75.2%]| 14.0 [85.1%]| 14.0 [82.3%]| 14.0

Step 1:31 & A1 # #9 WIP KA

#R¥E Little’ s Law (3494 2 A=A H L ¥ E/Z B %) > B AT Cycle time K% & 4o >

Output 4, &,7% %€ » A WIP Level = Cycle Time * Output



Step 2: k& % i% % &9 WIP Profile

SIEE) WIP 8 &R 7 > 12 WIP 35 R AR ey R 43 Cycle time © 2 5% 4o f] 2

3 o) WIP 516 92?2

B AT &+ SR ey U B R @B KR T flde © T RRe9 A &t 60,000pcs © &
& ot T34 Stage # 4 120 > B] STD Move = 60,000%¥120/30 k= 240,000 - ik &5z - Fa 14 &
A4 64 Turn Rate 3 R — 4 1B 4o Ff A & 5t Gate oxide &) process step #f 2 A — & > Gate oxide
furnace &9 turn rate % 1.2 R] Gate oxide furnace &4 STD WIP = STD Move / STD turn =
(60,000*%1/30)/1.2=1,667pcs > 12 B AT gate oxide furnace turn rate 1.2 3 R 4X, % 1.2 & standard
P AW 33T 2 STD WIP R A &8l » & TR & a2t kA ERF%I dsty

EITH 2 STDWIP st 34248 % KB93R £ » FRUALARAEH T 856y STD WIP -

ZRAEEAALEE WIP 8ER %5 WIP 8918 A T LA s H#& > — 4% & Running
WIP » 3% f — #3286y Fab ME T ERER  FIARYAARNKEERTRE PM L g
O EPM Ao g MAALZAFRZ RN Gy Ei A AT L Run § > HEXTRH
ERe bR E ZA S ardy WIP ML ARSAM & Z AT » it A 3R Running WIP & 3% i &
F ol 2 B AR E) WIP K o % —#& % Waiting WIP - & A% #5138 0 R AR T M TRER
BLEGE HBREFTFTETZARNFZE SRR PM > SFHEH WIP AE BN

B B M G 0% R M i ARIREA A AE Loss ©

(1).4v 47T 7% % Running WIP?

Running WIP &y & % &5 EEM S FTAZQ WIP > B3R AF — R IR kTt hg
B ERIMEATHLETURITAE  ATAKRE RIS WIP R EAT4 & > A7 LA running
WIP & Process Time % B » 4o 4it & 4 # (batch type)&y 4% 4 Furnace — Rk run § & 6 /v 85 >
£ 2 &6 R E 1 /NeF > WIP 48 Furnace 8944 % & 42 %] 4 £ &) 6 4% > Running WIP &) bt

4,7 6 4% - Running 41& 48 WIP &4 tbf3) #2 X-ratio A B > A B A7 X-ratio 3.8 25| » Running WIP
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#) 2y 48 WIP 40% % 75 -
B% & suh r Ak S Group > B % i fE# & Group % run WIP; %

Run WIP;=Run WIP Level * Process Time; / Theoretical Cycle Time

(2). 42477 & & Waiting WIP?
Waiting WIP &% £ A5 M E AT E/F 4 269 WIP > LB ey IR HMETE > B EES

% 2 miRARSA A At Loss » AMIFARSAM & EMER EHF > 7T A & £ YRR © 5 JFARAMK

& & fcfk 22 (Utilization f&) > BPfE & T — 3 o0k 175 R R AR Y BFARSA > AT AR 8R & AE(FF

FRSA E B IR EHRSA A B ) A PREFRSAGI T A - AT UM & AT STD Waiting WIP =T LA LA4% & )

BREMRBIME - METRH THRBNPE=REPERE -

B TRA rEM & E BHRAESHEA nEKS AE i K EE4a2 STD Wait WIP;

Wait WIP Level* S Cr(1- Avail)’ * Avail™/) *Max (0 il
j=1 e/

—-100%) * Group Capacity: /

(S (3Ci(1-Avail) * Avail'- ) Max(0, = <7
i=1 J=1 .]

—100%) * Group Capacity: )

¢ F i 1A% & B4 6y STD Running WIP; and STD Waiting WIP; ;& & 1% » R F i A% &4

z_ STD WIP; = STD Running WIP;+ STD Waiting WIP;

Example: 83X TN %A REZE 8894 & Gate oxide ¥ % & I-line Stepper » 23 # £2 3 B%
R A Gate oxide — =R & I-line 2 Rk & = {835 8% - H ¥ Gate oxide #4 process time 2% 6 /|NBF >
n I-line &4 process time % 44 4-4% - £ 2006 Ju A 5 15 U A& T B 48 WIP5,000 pcs’ H + Running
WIP 2,000 > Waiting WIP3,000 - Gate oxide JE E# S LA 11 & HEESERE 4 80% -
avail & 88% - Group capacity % 10,000 pcs ; I-line Stepper # & # &£ 10 & > HiEk &R %
% 99% ~ avail & 92% > Group capacity % 12,000 pcs °

Running WIP 3t & 4o F:
Gate oxide # 4 49 Running WIP % : 2,000*6/(6+44/60%2)=1,607
I-line # & &9 Running WIP % : 2,000*(44/60%*2)/(6+44/60%2)=393

Waiting WIP 3t B 4o TF:

11



Gate Oxide # & 4 £ 4% 242 Z (EQP Variability impact) 4 :

(C!'*(1-0.88) *0.88"""" * (11*80%/(11—1) =100%) +...+ C'! *(1-0.88)" *0.88""" * (11* 80%/(11—11)—100%)) * 10,000
=2.1*10,000 = 21,000

I-line Stepper # & 4 £ &4 % %42 Z (EQP Variability impact) 4 :

(C* (1-0.92)' *0.92°" * (10 * 99%/(10 1) ~100%) +...+ C'° * (1-0.92)"° * 0.92°1 * (10 * 99%/(10 —10) — 100%)) * 12,000
=9.1*12,000 = 109,200

Gate Oxide # & &9 STD Waiting WIP=3,000*21,000/(21,000+109,200)=484
I-line Stepper # & & STD Waiting WIP=3,000%109,200/(21,000+109,200)=2,516

LAk & 2wy STD WIP 3t E 4o F :Gate Oxide # 4 &9 STD WIP = STD Running WIP + STD
Waiting WIP = 1,607+484=2,0911-line # & &) STD WIP = STD Running WIP + STD Waiting

WIP =393+2,516=2,909

B &40y STD WIP AR T » 124Kk & 8F k) STD WIP R KRR T %K % )
WIP > L/ RAFALEEFERY  RAFETRELQRGHE > LEKEEHE ik
# T-line » =T 4 A 7 BA46 69 5 BR > &°T RE AR ¥ 4R 69 T 42 > A7 LA 408 T-line STD WIP R 2
iR 4o A E A TR — B Lline o) WIPRE « WA fis > BAAAFLIRYAESLE

A

NE Y118 > %48 oA B f2 80 2L 2T 4 STD WIP Profile -

—fEmE, TERAGFEABEUAERRSBZAREAET  FAEERRIEIAEZE R
RUAAEEZESAE HAH TR ALERT  dREELFTK &R 300~500
B 0 25 SRR A2 5 B e LA b R iB AR 5 0 42 R F2 3% (Theory of Constraints, TOC)
[Goldratt et al. 1986a,b; Goldratt et al. 1990a,b] ¥ .3 38 2 A #R I & R IR B4 & & AL oh R

KA GHERE D > B b & BB P A7 3R AR S BB 5 BREBF R — B B 0 4§ & Stage -
4u KSR(Key Stage Report)Bp & TRk £ & o94 £3_Ek 2 — > A7 Stage B F 245 —EH
2yt Al —18 Stage T RS RA— S HEZAAFRAMKE LiwT » KL
REEREREZH S - (2@ % —AE LY stage 4% 100~150 £ 4 ° ERE®E &
¥} stage 494 % & A £ 8 > 54w DPSN 4 Generic Logic $2 HV > stage 894 B AR » M
HHMN—17F %18 stage T EFRELRE G H Z 8 0 ATAL B stage B S o ZIFVEAAA

ou #4255 ax, 10 18 sector » S1~S10 474X % stage &9 10 B & X ° & K stage A4 R & »

12



EHRAGMAE > BB HFLEAE WIP 54 » A7 sUE % WIP profile 3 245 X 6951 5%

LA sector 2 B Aw & A A o IS T BA sector B B AL 2 ABESN 0 RAFR M T AT & B 3%:

I AZRERATEXLE

2. RABMAFIAME AR BRAANB KRS

3. REAMFBIALIBAGEERS  ARPNTE > REIRLTH -
4. MERT M TR AHLIME F MK -

5. THLBZ4 WIP-

HA A8 I A — 18 A A2 5 B2 09 32 48 WIP Profile 5% » 22 T A | H A &, 464
SRR j BB & - B4R Little’ s Law : WIP = CT * Output
i FEAELE j % STD WIP ; = CT ; *Outputy;=X-ratio ; * Theoretical CT ; * Output; H #,

X-ratio;; = (Full Process CT / Theoretical CT ) of Part i

WRIE S A% I A & B & STD X-ratio's Shfkds Zxﬁmﬁﬂﬁﬁwn
|=

# j & SIDWIP,=) Output,* X, *TCT,

i=1

Wait Time = WIP/Capacity * Process Time
Wait Time / Process Time = X ratio = WIP / Capacity = WIP / (Tool Qty * Batch Size)

EX: GateOx 11 set WIP 2000pcs, X-Ratio = 2000/(11*150)=1.21

% 3-2 STD WIP and Target T/R

Sector STD WIP Target T/R
TTL % D P E T Avg. D P E T
S1 6,210 8% 4,967 1,146 97 2.0 17 44 6.0 -
S2 13,868 18% 10,529 2,018 1,073 248 | 2.3 19 37 53 52
S3 7,757 10% 4,685 1,212 1,339 521 2.3 1.7 35 46 33
S4 18,987 25% 7,160 4,105 2,650 5072 3.0 25 37 54 25
S5 8,968 12% 1214 2309 5445| 3.5 - 33 39 34
S6 8,623 11% 1,217 2253 5,154 3.0 - 28 32 30
S7 3,546 5% 806 363 2,377 3.8 - 23 58 3.9
S8 2,707 4% 417 912 1,378 | 4.1 - 24 40 45
S9 3,756 5% 526 1,195  2,035| 3.3 - 43 40 28
S10 1,571 2% 1,571 1.8 - - 1.8 -
TTL 75,993 100% 27,343 12,659 13761 22231 28 2.0 35 4.1 3.2

13



Step 3:2Z2 3L & B > TGk T3 Hl 480k 8 £.7558 & Profile 34

% STD WIP #9 Formula 3T € % 4% * &4 & ey #4259 &k 10 18 & & (Sector) > H1E &

# ey STDWIP T AREFH R EERNEFEKEH Aty STDWIP TR HEHR T

Z A4 BATT A E B ey R IE > HEEBEKITE WIP 2k F R(control limit) » & WIP A2

& control limit » R BZ 848 #3856 -

WIP A

_____ Upper Limit
........... Target WIP 4
= == Lower Limit "[":>
Priority
Change

WIP 4

3-1 STD WIP SPC # 2 H.

Normal
A Lo !
[(—=—=n1 b
PSS i
Hi |===4 Lo |
- k==
...i l““"““'j
S2 S3
WIP Profile [
Change

I

% 3-3 STD WIP %4-Ee & STD WIP Upper/Lower Limit

Sector STD WIP Target T/R Low Limit Upper Limit
TTL % D P E T Avg D P E T
S1 6,210 8% 4,967 1,146 97 2.0 1.7 44 6.0 - 5,589 -10% 6,831 +10%
S2 13,868 18% 10,529 2,018 1,073 248 2.3 19 37 53 5212481 -10% | 15,255 +10%
S3 7,757 10% 4,685 1,212 1,339 521 2.3 1.7 35 46 33| 6,982 -10% 8,533 +10%
S4 18,987 25% 7,160 4,105 2,650 5072| 3.0 25 37 54 25 (17,088 -10% | 20,885 +10%
S5 8,968 12% 1,214 2309 5445| 3.5 - 33 39 34| 8071 -10% 9,865 +10%
S6 8,623 11% 1,217 2253 5154 3.0 - 28 32 3.0 | 7,761 -10% 9,486 +10%
S7 3,546 5% 806 363 2377 3.8 - 2.3 5.8 3.9 2,482 -30% 4,610 +30%
S8 2,707 4% 417 912 1,378 | 4.1 - 24 40 45| 1,895 -30% 3,519 +30%
S9 3,756 5% 526 1,195 2,035| 3.3 - 4.3 4.0 2.8 2,629 -30% 4,883 +30%
S10 1,571 2% 1,571 1.8 - - 1.8 - 1,100 -30% 2,042 +30%
TTL 75,993 100% 27,343 12659 13761 22231 2.8 20 35 41 3.2

kI 7 R,:DBR

RAHIFMAMK G R RES RSB G PR T

@ % A FIFO » {2 % #R.3A #%

& T AE SR BT > R B @ 3 B i AR SR SR B AR AR e T -
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REBE 3-1 s > R — R TR AT

(1). Set Set S,, high priority if S, WIP over upper limit

(2). Set Sy.1 high priority if WIP of S, below lower limit

(3). If S, below lower limit and S, ; over upper limit, S, ; High Priority lot double

(4). If consecutive sectors (ex:S,&Sy+1) below lower limit, upside priority forward and quantity

of upside priority sectors = below lower limit sectors

RAFALEF A, R RERT AT B IRTAR o [E 3-2 &k 34

%) 34 RIERFHr K
Sector S1 | S2 | S3 | S4 | S5 | S6 | S7 | S8 | S9 | S10 Rule Discription

WIP N N L H L L N N N N
Init. Score 0 +1 0 +2 +1 0 0 0 0 0 |See Dispatching Rule
Qty Gap 100 | 500 |-1,000 | 3,000 |-1,000 |-2000 " 07s{ O 0 0 |aty Gap=Act WiP-STD WiP
Gap Accu. | -400 | -500 |-1,000 | 0 |-3,000-2,000nfmm0.% | 0% 0 0 |Gap Accu.,= Qty Gap, + Gap Accu.p,
- F o ok If Gap-Accu.<0 & Qty Gap >0 & Init.
Gap Score | +1 . : ) ] Score =0, Gap Scroe = +1
Score 1 |+ 0 +2 (a1 O 0 0 0 |score = Init. Score + Gap Score
" +1¥8 s +2
WIPA S vt
e B e + UL e
WIS - S NN o B Rl S R [
VR A ;- LT HCRCCE S oo e S et o e MUY Y
| "m T - N I N e
1 I I 1 I
S s2 S3 sS4 S5 S6 s1 s2 s3 S4 S5 S6

Note: +1 means 30% WIP upside priority to (2,20), W/S +1 means more wafer start
+2 means 60% WIP upside priority to (2,20)

3-2 JRITIERIT

Step 4: B ¥ #R SR WA R B AH LI
RTEERSKZI BE THE “Murphy” & HZMER S RXOPEREZEIHRRZAH
BATES O K  RFIERIL—EFRAEZ S

#] | — & »#7 T B Utilization FCST System (X & & & &K, » 0%k 3-4 A75r) > T A FCST) Kk

15



—@H— 18 A BN s94r § » $REGHE ML » 3 FE A R A 00 2R o

BB RN AREAMK G B e T AR KARYT > BARAREAR R A F4E Setup» FF RV E
AEIRAL o JFMBAM G AR Z LML E T - B A IFHRSAA BEARE AE > BP AR B — 28 Setup

b A KA BN E o TV LUK 2454 Cycle Time ©

450N % # ¥ Profile 8935 % @ F) A MR 22 3% b 89 4 17 4 22 (Buffer Management) &) f#7% »
ERAMES AN I AT BEACTM SR E > RSO R E > BB MAR T REE
PFE > AR R ARIE RS T MR K EAE o

B EIE: RSA R RER &M E T I T DT S dR b Yol i R B 0 {2 8 IKAT kot
FTREAB S FIAIER T » HbA L BH EBZ IFRE TR 6 MF BRI B 3T - 4HH4R
HERBDOFRATRRERER S RGBSR S - HE MR 6 2T A LMRA
(WIP £ %) » 348 th R B - 3REGE RS AR) °

#3<5 Utilization'FCST

EQP. Group DO1 D02 D03 D04 D05 D06 D07

High Temp 102.6% | 72.9% | 83.6% | 110.2% | 136.5% | 185.6% | 266.3%
High Current Implanter 71.5% | 68.4% | 82.2% | 95.0% | 102.1% | 121.0% | 146.9%
Mid Current Implanter 92.5% | 98.0% | 118.4% | 145.0% | 187.3% | 237.9% | 308.6%
SIN 90.3% | 92.8% | 76.1% | 61.0% | 96.2% | 129.1% | 188.4%
NS 108.5% | 56.2% | 61.3% | 100.2% | 95.0% | 80.6% | 74.5%
Gate Oxide 87.7% | 831% | 99.3% | 852% | 84.9% | 70.3% | 85.6%
D-POLY 96.7% | 68.3% | 86.7% | 1111% | 103.7% | 91.3% | 75.7%
Thin Oxide 115.9% | 91.2% | 65.3% | 76.3% | 86.6% | 112.6% | 129.1%
HTO 65.5% | 50.7% | 65.5% | 77.9% | 55.6% | 67.0% | 69.6%
ANNL 79.7% | 101.2% | 104.3% | 110.7% | 123.1% | 145.4% | 175.7%
BPSG FLOW + S/D#{k, 76.7% | 68.6% | 57.3% | 46.7% | 63.3% | 59.0% | 67.1%
ALLOY (AL9) 62.2% | 80.0% | 95.9% | 86.9% | 77.8% | 83.8% | 84.6%
ALLOY (Baking + Curing) | 70.4% | 83.8% | 725% | 95.4% | 83.4% | 95.7% | 94.4%
BPSG (DSABP) 87.2% | 67.6% | 59.6% | 46.4% | 61.6% | 60.8% | 61.9%
SIH4 99.8% | 114.9% | 128.9% | 148.3% | 178.0% | 205.7% | 235.6%
Sputter (non_mocvd,non_m{ 87.9% | 69.8% | 83.3% | 83.5% | 83.1% | 859% | 90.0%
Sputter (MOCVD) 92.7% | 77.8% | 71.3% | 87.2% | 748% | 77.2% | 79.5%
Sputter (Al - MS) 57.0% | 97.3% | 68.9% | 80.8% | 96.3% | 74.4% | 74.1%
WCVD 87.2% | 91.6% | 86.8% | 93.7% | 89.6% | 94.0% | 88.4%
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Step 5: # ¥ 4% WIP Level

Cycle Time 2t & & — #4882 > § A LB TUEERHITERBRE L ERB L &
— % AR WIP KA > 4o 0 ¥ TRey A & 60,000pcs > & & §u-F-35 Stage #14 120 > B AT
turn rate 3.0 > Cycle time % 40 X > STD WIP = 60,000*40/30=80,000 > & 4 &3k STD WIP
BT > 55 THMAHE  BITHE SBRERAEHHEM WIP R 52 8E 0 &
P& 15w WIP & 5% > STD WIP = 80,000%95%=76,000 > $t8F Cycle Time Target % %
76,000/60,000%30=38 X > R EIEHIF#H EFF A Y R > R LS ER - STD WIP /& 7] 2 %

PR > EALE S B -
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FwE WIPSPC % R5&%E

4.1 £ & BHE 5

4SBT R BRI 48 X HA A B 2

F 5 TR AL EE STDWIP i m#A] A SPC &y 4 >

R RFEY > AR WIP iz

% WIP # & control limit Bp $% B #¢

% (action plan) » 4 WIP k48 balance > 7~ A #8384 & loss M3k % £k WIP > 5 WIP
T A FEYE R B 0 BB PEK WIP KA > 121% cycle time #4538 & & -
A MEAN  HERTAEEME
e & A &%k
Btk (May-06~Jul-06) (Aug-06~Oct-06)
Per layer cycle time
(days/L) 1.84 1.60
Wafer out per month (pcs) 54,500 61,400
Average WIP (pcs) 79,400 83,175
CLIP (%) 925% 98.4%
Daily Move 208,440 240,278
Stepper Utilization 90°2% 97.8%
4.2 A 2 HERE
B TEREHey) WIP 832 7 7k ¥t cycle time X &% A A 24 » RAAVEHRBREEHR T KB4

X > May-06~Jul-06 (£

92 R)IKA % X4 A FEM A (u=1.84, 0 °=0.15) > Aug-06~Oct-06

KR #7044 324 X (WIP SPC,1=1.60,0°=0.02) » -k ey4 2 BIATHIBE £ R?
& 42 & F BB ZARERE
4 & B # (cycle time) May-Jul Aug-Oct
HAR 92 92
HBAFHH w=1.84 1=1.60
% EH(0) 0.15 0.02
e #it2(2) 7.01
Ho:p<=po F B0 3% Z>1.65
Hi:p>p a=5% Reject Hy

Bk 4-2 1F 50 A3 A # ey WIP 2 324 X (WIP SPC)x 4% » Cycle time A Z ey & »
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2 S R 95% -
4.3 b 35

MRT A EERFRI B E S & & & Supervisor 89 TAF & AT R E 0 £F A STD
WIP SPC % 77 » Supervisor 2 T & 3£ ax X #8(CLIP; Customer Line Item Performance & CVP;
Customer Volume Performance)s& 48 4§75 & 7 45 & 1 42 » 78 % 14 89 & 532 5 Priority »
4o pb 4T A 4.3% A% Line balance #%3% » 5 9b & 7 Move 4478 4% Line balance 3 24F » W#&E4T A
BH & ERWIKRTRT Supervisor RN F4 > A B EARA B4 » A 85 X Z 4 Line balance -
RGO EABHN AL IR RIT LT £ATEK - XM XX ¥ Supervisor 897k T35 7%
A4 > ¥ Supervisor 89 F FE WAZ G E -

£ STD WIP SPC # A % 1% > Supervisor R & %3 & & # 4 & X #7 » Line balance F] 72
& STD WIP SPC & $38 % > 4F % A B R £384% Priority 1 % Br = > Supervisor # T1f & 4%

G T o TR RO HA SRR IFEMAEZE FEZ o

19



BEFE BERBRARARART G
HHREARIBRERTAXPALEFEINRFEYL  AARBRRT G2 — 0 4
¥ T R % % Move & F IF18 WIP - &9 B 54 & B35 /R84 88 WIP SPC =T XA A 4 [£1& Cycle
Time RARAER F o o [ 5-1 A7oF > F£ 2 £ 14 (Jul-06~Oct-06) Bp 4 WIP & Z H (move)3 fo

{2 cycle time 475 AR Lb Bl EAT48 » ¥ T A 4454 1.6 R/Layer £ 4 -

| == WIP 4 CT —=—Mowe|

300,000 2.50
1.98 242,104 251,699
250,000 - 186 : 227,032 1 200
200,000 | 222,946
208,084 41 150
194,291 1.62 1.6 158 :
150,000 |
4 1.00
100,000 | 60130 74.039 77.020 79.369 84,161 85,994
- j I I I : |-
0 0.00

May-06 Jun-06 Jul-06 Aug-06 Sep-06 Oct-06

PR B

B 5-1 2 &7 - B EEZWIP s cycle time 48 ] Bl

\ —Output —=— Utilization —o—CLIP‘

120% 120,000
99% 99% 100%
100% | 9% 94% 96% > 498.‘7 4 100,000
: ?‘f;' 97% b
% 95% b 98%
80% |- 1 80,000
82%
59,450 61,100 61,028 64,038
60% |- 53,502 1 60,000
48,581
40% | 1 40,000
20% |- 1 20,000
0% 0
May-06 Jun-06 Jul-06 Aug-06 Sep-06 Oct-06
|« e >
HEAT HEH '

5-2 & AT ~ 514 % utilization ¥ CLIP 48 ff
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4o 5-2 B 0 AR B & 4% (Jul-06~Oct-06) Bp /& & & & {# B £ (utilization) ¥¢ fu > {2

CLIP(Customer Line Item Performance){7s &8 95%34% + % 98% -

AR BRZFEHNITTSTD WIP AL EFEGERAME TN, A 10 EBEE £
Fho R BRI » 323 04 stage & WIPSPC &9 B3 » 7T LA £ A 3% & ta iy WIP 89 Profile »
AT M G742 STD WIP 85 > A — i3t WIP F BB E T » B Awm X a9t
REZIFRAN STDWIP 9378 » MHNRBEHE XL R F29% > 4o !
(1).Recipe match dispatching (Furnace / CS)
1t #: 36 (Chemical Station)#y B &9 & VF & 308 & AT 69 /& 78 > KR B 698 & #2 X (Recipe) & #
R E LSRR X - o RA 2 AREE B A2 X&) lot IKZF/LE3EAT - {235 4L run
T35 % run 4y lot » & —18 lot 3k & 545, AL Ess ¢ Rk —4& WIP %k, STD
WIP &, 4 B8 % ©
(2).4r# (Photo)
Photo # #2 4& critical layer @& 4P a9 3 % » flho ¥ — lot £ H 2 Pl EAMKS
1A-1200 - "% %] T — 1@ critical. 242 Contact 852 44 A 1A-1200 - # pbiF 1A-1200 &
# R A H A lot & run > BpfE H A S5 'R » AR AE run gbdit lot > A7 LA Photo 49 WIP
@ % —sbigk > STD WIP b A8 5

o fTE A R TR R &) STD WIP > T A& R RZAF R F G o
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