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Abstracts

Semiconductor Manufacture is a new developing technology. Wafer Stepper is
one of the key equipments for large scale integration parts producing. It’ s
main duty is to solve increasing demand for high resolving power, high
overlapping accuracy and efficient performance. Among them the motion position
accuracy of the exposition worktable is determinable for thickness of the
graphic lines and the degree of the overlapping accuracy which is most important
for semiconductor manufacture. Nowadays, whether inboard or outboard companies
have both developed the computer assistant graphic equipment and optical graphic
originating equipment for make shadow mask panels. On the basis all of these,
a kind of high performance and high precision wafer stepper control system was
researched and have been realized with the technology of advanced open motion
control and C/S structure network.

The main work can be describe as follows:

1. Do research on semiconductor process technology, analyze it’ s theory and
flow.

2. Do research on technology of open motion control system, establish the 2-axis
motion control system which is controlled by PC and DSP.

3. Do research on remote control and video transportation with TCP/UDP network
protocol.

4. Develop the wafer stepper software with C/S structure, to reach the aim of
high performance.

5. Experiments are done to testify that the system meets the requirement , and

also show the good stability.

Key words: wafer stepper; motion control; video monitor



TR i H

B %

BB i 1
R = | 1
12 AR E RIS . 2
LB ARG B .. 3
LASHREEBEHUEEIRG ... 5
1.5 R R T T o 7

FE RBHEIIERREXRBREAD ... 9
2 1B R .. 9
2. 2 BRI S EERIERIIIAR 9
2. 3 RIS R . 12
2 AT R 14
2. B N 16

HEE: BENERNRGEEARARSREME 17
3 MR Mt 17
S 2 B R B I . 17
3 S R I 18
B A N 20

FOE BRENESNREBEEET ... 21



JEZ T RAE RS H o

A B R R R LT . . 21
A 2 R P B . 27
VKR e o | == 29
A AR B G R . . 30
A D N e 30
FHE BENESIZRESRMEE T .. 31
5.1 B R R B I . 31
PR s L 41
5.3 MEEERZIRAFERITREE ST .. 45
B A TN e 49
FERE BV R . 51
6. 1 RN R B R T - 51
6. 2 B T R T R .. . o 51
B. B NG 56
T G ERIEE. . 59
T B T 59
1 2 BB 59
o 25" 60
BB . o 63



JEZ T RAE RS H o

Table of Contents

Chapter 1 Introduction ......... ... ... . . . . ... 1
1.1 Foreword. . ... . e 1
1.2 Process of Shadow Mask Panel Make.......................... .. ... ... 2
1.3 Home and Abroad Correnative Research............................... 3
1.4 The Control System of Wafer Stepper.......... ... .. 5
1.5 Outline Of The Thesis. ... ... .. i e 7

Chapter Key Technologies of The Control Unit of Wafer Stepper..9

2.1 Summarizing of Control Unit....... ... .. ... 9
2.2 Motion and Logic Control Technology............ . ... 9
2.3 Network Video Technology. ........c. i e 12
2.4 Focus and Aiming Technology. .. ... ...t 14
2.5 ConclusSioN. ... . e e 16

3.1 The Design of The Frame........ ...t e e 17
3.2 The Frame of The Hardware. ...........co ittt 17
3.3 The Frame of The Software ........... ... i 18
3.4 CoNGIUSION. ottt it e e e e e e e 20
Chapter 4 Hardware Design of Wafer Stepper Control Unit ...... 21



JEZ T RAE RS H o

4.1 Motion Control and Logical Control Module......................... 21
4.2 Mercuric Array Produce Circuit........ ..., 27
4.3 Wortable of Wafer Stepper.........coiiiii i e 29
4.4 Real Time Video Monitor System............. ... 30
4.5 CGoNCIUSION. ...ttt et e e e e e e 30
Chapter 5 Software Design of Wafer Stepper....................... 31
5.1 Motion Control and Logical Control Module Software................ 31
5.2 Video Data Collection Software............ ... it 1
5.3 Video Data Transmission and Remote Control Software............... 45
LS B 07T Yl W T Y o 49
Chapter 6 Wafer Stepper Install and Experiment.................. 51
6.1 Installl and Coordinate. ... ..... ... i 51
6.2 Work Flow and The Result...... ... i it i ei e 51
6.3 ConGlUSION. ... e 56
Chapter 7 Dissertation Conclusion and Outlook ................... 59
A B 7 Y Tl V1= 1« o T 59
T.2 OUtIOOK. . .. 59
Reference . ... 60
Acknowledgement . ... ...t e 63



TR AR 183 it

F—E 4

1.13|8

P PR PE G DA A2 A RS OR K — T T EOR, JE A Ak 1 5k
fitte - PARBEEBARM AR 5 PR A R B AEN), e R AR T 5L
F IR Tk A SRS B AE H EOR A

PP BORBR TIE R 11 Ps. O T BRREE B ER BAS, S B A
TS, A/ MOS SRR (R e R TS A B K R AR 1k
JE, FAlh BRI 1) A (1) OS] 42 BG4 /N o S i AP (K0 B Jl A 28 B0 Y A
S DIRE, FEAF il N 5 THAT S e A Ao A0 TR 1), RS O oKt RE 2R
AR R o DRI, 200 — S0 i A R 1 28 v BB B 3R A vl i e Bk
DR P R 2K

® L1 FEE R B EIEERE

A | R AR AMAE R, BRI ety e

BRI A OIS Refk i R D) FI AT .

1 67

A | RERINC: GARREREVE. RERE | B | TS RIER S B AR BRSO R T A
B AK. Zlth kS, 4 |

2

A SRR S BFERS R T | 2| 7 anilh

B, Mk, 8 L SR AN v C BTN SR WAEZN
3 5 | MK

FE PR ERIE T2, fEAME- I T2 el il R ) — R A 11 T
AAENATE: O v AR R 1 i e 45 A SIEBIL, Ohy r 30 45 K0 Dl 2R A AR 8 L B 140 5 JRE T B



TR AR 183 it

THiEE. VRS T ZmENE 11 PR

A 4

A 4

A 4
A 4

HNSE J gl Je% ETR IRES

A L1 PSR AR TERRE

R, A8 KRR SRR KRR AR J L it 27 v, 202 LR B 6 2 AR 2 R AL 1
SCHBOR, HOLZIBE & Sl SR BB A7 P IR G I 2o N AL TR SO OR e
ZUIA T2, TSRO A& FAT L TR e v P AR o e, 1

1.2 XA BREHERFBETLZ

St (10 Hl AR EARRF LR T A AN CEoR (AR 2R o %
PO TSR RV 6 G N e R 16 XN 8 = VAN oI L ) N o e - 5
BRULRAERI A2 ) B AL A% AR G0 B0 45 5 RS S AN LHeR, — B 58 a i 164
FERERR I B RE R E 2%, JLZfEn 1. 2 s

v

JE G B b 3 BmsrE [ WIgEIE [ RSGEISRIE

Bl 1.2 JERIHHERR 1

A b BT R P 256 B BE T PR A 25 I 32 10 T FBCEHe » 304 S e
V5o AP, B ZAR Y B R A (N BAREOK, R B BEAT HE 7 ) ——HRt
B P et T B T S AR 3 0 D B A s T RO IR HE , -0 PG ( pattern
generator ) Hdfi, JEKEANEIERS R — PG A, Y

PG A A AR 2 2 20 D R, e (1 BB AR T e IR e AR
— i B A S nl oy BSOS —— AR . LB A B IS AC R, 20 gk
FERREA TP A (REIRE, IR FAETARI B, EoE 2R N AN R [
BECHE DL U o R 2 AL B 43 201K PG Al e N BT KA 0 v 5L 28 i




TR AR 183 it

PERIHOCRE % 0 R B RS, M O e I R ER AR C X VYL 0 /1D
SR LA & b AR IR RR AT 7 5 R/ ARG 2 MR TR A T RO o B LA 58
JRJ5 K BRI G HE R T 5 58 R4S — RV S LA A A B, 5t n] DAAS 3 5 vt hi 4%
[ B AT (5 3 G R I BRI, BFR AW Zehie -

FEMBIR I 2020 AL HIE, WROURSYE T2, RS EARESiPL (stepper
photo-repeater) KFATKEAEIE. sH P HLHIER H I, sk T4 el 3eE,
SR A 7

ST Y AR AR, L B2 UOCRI L2k MIEN o B4 EIE BB
Fe) 56 AR F K FE AN Py IR S 3, B S it P SRk 7 LR 3 A (B s gt
1% BRI =R E G, #EAAR B gRIE R4 s e e, ARAFmliEnr, A
2B B2, a2 AT 12205 0 45 BB I HE R RO BEA T HE O G 2B 1, BT LA,
RS A RS 25 B A b LKt LU AT Al s — A R

EE R 45 WA SR P ) B RSCBEA T I T 406 /A5 R ——1Of SR E 1 o AT REAE AT
FKPRIHE . AR RS AR LIRS bR i %, B RT 1045 T8 505 RO IR o ) e JE s m ]
UL pH bR A4 R A 52300 o5 o I 2 58 £ R e 1] 58 i /M R (K 46 /N B Sk 21 DA A (1 45
R, AR LI B SR AT AR b, PR O e SRS R SR, 6 SRR
TR PG . SRR S Z R AR R — 7K PSS, 4% b€ A5 4 —IH R
SRR 1 1) BEONHE MR AR AT 3 20 BE O, T, BEORAIE T4 )2 B HATAH [ R 37 Wb
G, ARIES 2 EEAE B RUER, SAN XS EE A R R st . — &, &
HERG BE/INT0. 3K

LA Rl — Ak TR R (R R T b0 R e, B AT ) g vy
R, SR ARG B S T MRS AR b R 2 - T 2% v B R A i — 8k . B
L, PERIVERRIE RN, 2% B R i BOOGIRI I TE . HEMAE R RGN /A i &
VESECRG IR Z, AT E —HER R B2 iR 22 R — 3. — BB TE— 3L
Ve ZE N T 0.3 Bk, @O

1.3 BIREF AR & RIR

JEHERLE Y2 L Eh R EDEED T R)Z K “ AR R o B SRR i H



TR AR 183 it

TEEARNRH R E, W GRS U, E0FE 5P HEAORS | kb 25 5 R A i 1 i
FHE RESH 4 T AR i R

TEHEBEHIER AR KA ] 20 AL Ge M 20 BRI R AR R Ge s VHENL BT
B IS 8 BRI AR RGN LA 7 R 5k AR 1) 5 ol e e A S ke i 1
THAR RS

ZN AR A s B A2 BRI Lok e ) BRI R RS B AR RS A B 1 2R
HR K IE R T A I AR R o 7 2 5 AR 2 3 P R i il e
HL2E SR BER . T 240 P RIRG J 10) BESRMfG a 385 24 (R OR s Sok 2 TR AT ] o AR 5 )
P4 AR B AR BB K A R G ERER AR, AR b (R BRI . b T REAE [ —ANEE
F VB 22 A R RS T ELOE D) R AN, AR 1 [ 5k B R A 4y
A B AT T RE IR 25 4 /N ROk — 20 4 /N B SEBrats v RGT o R, 1k 6] — B TEAE R Y
AN T — 5 ¥ TR BE A A2 O, e S i B R 9 1 REFERSE . (RS 4RO« Ji
Ja S BT ARES A  E O T2l ) AR AR .

VNS B R A S I AR R G BEE - ARSI SER0bEk. K
RS RS FEL B SR B A (R 5 U5 S b 8 J ke v, Pl B PRI T R AR 2%, o RS
KRG A, SZEWHH ST v SRV B R ZoR B e il B B d EINL D62 BB R A3
SERREIE A BRI % DLROGIEIE R A s . BT R B R A a5 AR 4%, T
J T SR LB TR A I SR RO CHEBHIME R AR R R . DU B R AR
%, HA RS R R R AR R S8, AMHE AT T4 T HESEAR,  TT0 LR g
RO T A B4 BRI 2 O B4 T () BEREBSERR s CAE RN . AR5, PRI
BRI R T A CHEAE BB B SR E 100 1 6 Bh i 2 b o XA B AR R USRI K
FHREER Bl R R R 2 R R AR . BUB0MEARAT, SR IX LB AR Uil
BN TEHE A 1. 3~2. 5HCKI 256 T shaSBEN LA 2305 Fr 1K SR GRS T4
AR A P4 A% BRI AR o

LA e AR BAR R G A TRAIF R BT B L (105 7 i e, JRadE—20
PR (s NI L RSFIRWAROKR R E A AR D, DRI TR, &7
WEL XS5 HEAERE A BRI BUR I In TOBER, B SR R B R .

HRT, 72 2 SRR ARSI I % Rkl 0. (R, hF%e.



TR AR 183 it

SPATHIRESIAR C A LAY H AT HFEEAR A 0. Su~—+3um) LA [H AN A IK [ 5K 5 b
X AESGHEYE I T LIRS v [ S A T A (R A D 2=, 6T A S8 22 1 A% S ) 1
R o JUHAERS AR A L, 2 HOR M 73 An A ARG AL, 1RDx ] Py AN e e~
Ry, AT RREANLIE B A RN R R,

1.4 T EERREIIZE RS

141 REHIEFIEAR

SR AN RGN AZ DB A IS SR HIEOR , 400 T S Rt R 2 T R g gk 3l Fa L
KR AR G Ia 3 B R o DR AT b 42 1) 2R G A0 4o i v 42 TR BE R RS 4 BIL IR —
AT

B F I R G e LN IRIZ S IR S W s ——FRa LB 5, DRSS A0,
DAy o7 DA 4 ke B BAT ALY, 78 H 2 HIEe 1R 5 R 418 % 3 B o
TR W IR R e, Ko Re e o MUbkee, SCElisahpIim
BEEK.

Bt 25 SRk A B BRI A TR g, A A8 B4R AR AS i H 78 LR
fa s dsdhl, MRS TH TS, 7 TR Pl TRE . NIRRT B R AR
HIAH BAZ SO Rl & A, il 1.3 for.

P TR
\ 4
BREARBAR gt E N LR
LB T RN

Bl 1.3 BEhEHIE AR B K



TR AR 183 it

HI AT, B HIAR SR SRR IR L, 5 SO XA &5 5 i et
Ky EEAREFRMRALSIEOR, R EEPATERA AR, KPS, ZORPUBG >
1A TRRE SR RO T G T A G P ok K2 5 N e 0] 5% Ay = P S N E b
PEBlS BT, E TR, RN AR R B SRR,
FEHAPERIHIB IR 3 N, W R E R R ST i 2rs sl it o
FHLSE BABEOR, WaE MR A3 I 85, AW R SR AR

18 B A IR IR A R BE A 12 50478 ) 3 e BB A 1K) e R R AS Wl 438 T 45 2 38— 20
WA . RGNk, EahfEhlEoR AT ZATLR 3 A J7H

(1) WPERE EF, [IERE. mReR. @b, BReRI T k. Wl
PR, FAEHORS L RESEIL 0. 1 um (R ks I, LEES R TIA 24~100m/min, FLEH ),
FOB AN G B EORE SC B 9~ 15 A, [RIN B0 7 KU UL DhRE, BOE T4 6E 1/0 JiiE
MR L 28R S BRAFAGES iy R T AR5 8 .

(2) WIhfig b, [ NRAG. BRME. ZINREDS A e TE I G R PLAL T AR AN
INZL, RIASTATUAMG PR o e ekt ) 5 N AR TEAHBRIG R E . 2 DhReth 2 H 3l b A eI 2K
WAREE R, — FHLAL AL i, D TG E S AP B K AN B KR SR (0 5 R
AMEERENTHAHERE . AW 1012, WP, $AT. RB BIEN. A% %2
Thg, DMERESKBLEEA 7 R AL Be AL -

(3) WEIR LR, mAag. S8BT E. B8, RS
ARIANEIZIE « A RS AT s AN R SR AN G, XA S e A i R v [l i
ARBINTC IS Rl A BRAE 2R . O USRI A MbE A A S
B, NATRGHA ) 2 IR,

1.4.2 B0 2 s as = F

VLB RS T T 5 0 S DA T I R, It 4 IR o W
Al AR A R S 0 KOS 4 G RS WU R R R T 1 90 47
FRAII, LUBEIDLEE A 4 2 (0 B o RIS P R S S0 T BAA BE L B A 5 57
i BRREEIRS

VUL ROGRANE . TUREIR . 72 B SEbE s MR A0, T N T2 4



TR AR 183 it

o ARl B IR AR 1t TR R A I N
R SR S e A BOR S &, ki ALK XM AR 1) 2 M
WA, FESAABEATR] T T 2N o 78 b= bl b, A= sert i A )
gt Tk

1.5 AiEFmAFRIEW

15.1 BREH AR

R4 B T I L L I B Bk, FEBrE AT RS i WA RS, 103
SR RGNGE R RN, Bk B NGRS, W2 B8 TAEAE =Bk . HEg AR
Frins 1. 2 Prs:

R L2 phEDBEISRIES

1 TE ARG —3u~-+3um

2 RN —3u~+3um

3 SRR 10um

4 TAEG AT 100X 100mm

o TAYEG¥ahig 5mm/s

6 X BB E Y AT 4 1—256

7 EFiENa 0. 01~99. 99mm

8 Bi kA 1/10

9 Bk HER 1. 5u

10 e e AR KT B 4 500W g 2k

11 & 1IN (1] 0. 1~9.9s

12 GIERTING) 4.5”7 X4.5” (57 X57)

13 He 48 TR T 2.57 X2.57 3”7 X3” 4”7 X4”
57 X5”




Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

