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T(xt) =T; + Zq*T*eXp<Txt) —frerf C(zﬁ) W
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T(x,t) = R = x. W16 = t N5

T; = WA i

q = BRI HGE B [W/m?]

a = BT ECR = 6.4667 x 10°m?/s

k = M #FE = 160W/m-°C
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DN SR TR
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Qmirror = QincipenT_mirrOR X [FFuirror X (1 — MR)]
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BE [vm] RmirrOR-TO-sILICON [°C/W] CmirroRr [J/°C] t=R*C[us]
5.4 (12°) 7.63 x 10° 1.14 x 10 8.70
5.4 (17°) 9.54 x 10° 1.14 x 10" 10.88
7.56. 7.60. 7.637 4.47 x 10° 2.57 x 10 11.49
9.0 453 x10% 4.21 x 10 19.07
10.8 3.39 x 10° 9.52 x 10" 32.27
13.68 2.52 x 10° 1.53 x 1010 38.56
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FFmirrOR

BE [1m] FERE RKWRA R A1 B[]
5.4 (12°) 0.901 0.720 24
5.4 (17°) 0.911 0.765 34
7.56. 7.60 0.931 0.724 24
7.637 0.936 0.728 24
9.0 0.967 0.600 29
10.8 0.931 0.726 24
13.68 0.950 0.728 24
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2.3 B 5MZEZMA (A TsiLicon-To-cERAMIC)

fE CW RGirh | Xl M — IR E | T T O 1) B 7 g7 3R DU 234 28] dab 2 75 1 g 88 P 4 2k A B
ATSILICON —TO — CERAMIC = QSILICON X RSILICON —TO — CERAMIC

Hr

Qsiicon = QeLecTricaL + QILLuMINATION

Qiruminarion = (@pmp X QINcIDENT )

Qerecrricar = DMD ERLE LT DRE DMD i3]

RsiLicoN - To - cEramic [RFl DMD i %]

Qincipent = F DMD FLE NGk %

apyp = DMD HR i

opup = (1= Overfill) *{[FFyirror * (1 = MR)] + (1 — FFyirror)} + (2* %winpow ) + Overfill
Hp

FFyirror = WMEEFEFIA T R AL ( RWPIRAS TR =il g ) 36 2-2)

MR = fsi % [ 21, B 2-2, [ 2-3]

awinpow = & FELEIR A

. Array Area
Overfill =1 = fcident Area

Incident Area = DMD _I ) 5 I8 BH [X 35
H T 28 B3R TR BOAFP Y, RIS E 0T DB Bk b SRR E SR |, 5T DMD YeThR - PRI Th =,

TS A R AL (FFmirroR) TEFIERAS T HEOCWRIRES N [ 2-2]. KR WEDEIR ( RBPIRE ) HIfE:
20 I B A B A AT B B 22 3 B R T IR A . X T BRI TR | HRRA I SCDIRAS I 78 R 40

2.4 HEEH SHEZE (A TMIRROR_SURFACE-TO-CERAMIC)

FATCEH R T vh 5 TS M E AR T & TR SRR T DL S s T8 R B ) % T I
o SVEETHNR S T IX =T A

TMIRROR SURFACE - Tceramic = A TsiLicon-To-ceramic + A TBULK_MIRROR-TO-SILICON * A TMIRROR_SURFACE-TO-BULK_MIRROR  (4)
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JIKIRFSEIN TA] (touise) = 1 ps

torr = 999 s ( JEIHMIKFER F N 1kHz )

Fik e 1 ] (AN St 3 0y 25K W/em?

TR B =T DMD P& IR E R T -

1. SHH5SMAEME : A TMRROR_SURFACE-TO-BULK_MIRROR

1
at\7
T(t) = 2q*% +T;

T(t) = Wf1a) = t I I

T; = VIBE M il 2

q = BEIH R A #GE & [W/im?2]

a =AY ELE = 6.4667 x 10°°m?/s

k = BT F = 160W/m-°C

q =25kW/cm2 x (1 - 0.94) = 1.50kW/cm?2

touise = 1 us

T(1 us ) = 2 x 1.50kW/cm? x {[(6.4667e-5m?/s x 1.0e-6s)/ n]1/2 /160W/m-°C} + 0 = 0.85°C

& 3-1. 25kW/cm? B ¥ DMD $%f iR F+
2. GikER[MHEM : ATeuLk MIRROR-TO-SILICON
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T(t) =T;+ (Ti - Tf)e(_Tt)

Tr=Ti+ QmirRROR X RMIRROR — TO - SILICON

Qmirror = Qincipent_mirror X [FFyirror X (1 — MR)]
QuNCIDENT MIRROR = 25KW/cm? x (10.8 1 m)2 = 0.02916W
FFyirror = 0.931 ( FIEIRE )

MR 1064nm = 0.94 K}

Qmirror = 0.02916W x [0.931 x (1 - 0.94)] = 1.629mW
RsiLicon — 10 - ceramic = 3.39 X 10°°C/W

Ty=0+1.629mW x (3.39 x 10%°C/W) = 552.23°C

T=32.27 us
tof = 999 us
touise = 1 s
51=5x32.27 us = 161.35 us

HIT toff = 999 us (> 57 ) BiA 2 5E W A BIWIAGIR L T, , 70 Mr— UKkt J i 2 % 1

T(1 us ) = 552.23°C + (0 - 552.23°C)e(118/32.271s) = 16.85°C

& 3-2. DMD £&4ki& 7 25kW/cm?

10

BT B AL BT ( CIFRRM LR )
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3. BSWEZEME : ATsILICON-TO-CERAMIC
HR#E DLP650LNIR %% -

ATsiLicon —To — cERaMIC = QsiLicon X RsiLicon — To — CERAMIC

RsiLicon - o - ceramic = 0.5°C/W

QeLectricaL = 1.8W

QsiLicon = QELECTRICAL T QILLUMINATION

FFyirror = 0.726 ( RBPIRAS )

MR 1064nm = 0.94 K}

Awindow 1064nm =0.007 i} ( FEIXFIH )

Overfill =0

<pup = (1 — Overfill) *{[FFyirror * (1 = MR)] + (1 — FFyrpor)} + (2* Xwinpow ) + Overfill
apyp = (1-0) x {[0.726 x (1-0.94)] + [1-0.726]} + (2 x 0.007) + O
apyp = 0.33 ( KWPIRE )

Qincipent = E DMD [ NS e Th &

HVEFEA AR = (1280 x 10.8 1 m) x (800 x 10.8 1 m) = 1.1944cm?
touse = 1 us , toff = 999 us

Rl ik 25 bl =1 us /(1 us + 999 ps ) x 100% = 0.1%
ST R = (25kW/em?) x 0.1% = 25W/cm?

SERIThE = 25W/em? x 1.1944cm? = 29.86W

SEER LT % = 29.86W x 0.33 = 9.85W

ATsiiicoN —To — cERamic = (1.8W + 9.85W) x 0.5°C/W = 5.8°C

i 5M%EZEME : (A TMIRROR_SURFACE-TO-CERAMIC)

TMIRROR SURFACE - TceramiC = 2 TsiLicon-To-cERAMIC * 2 TBULK MIRROR-TO-SILICON * 2 TMIRROR_SURFACE-TO-BULK_MIRROR

TMlRROR_SURFACE - Tceramic =5.8°C +16.85°C + 0.85°C =23.5°C
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FEHZARBIT S | BT touse M tog 38 < 5T, FUILTFEX 2K REAT /00T , BEIRE ETHEF.
il 2
JikwF o6 A 1064nm (9% K6 I8 52 DLP650LNIR DMD |, H3E 7843 P55 51 M A 2> H BLa H .
ik LI ] (touise) = 10pS
toff = 99.99999 us ( JEIEMIBKkIPEE 2 10 kHz )
Jik e $ ] (Y AN S Ty 22y 250MW/em?
THEBL I = T DMD P & il i Tt
1. BHHEHAZEM : A TmRROR_SURFACE-TO-BULK_MIRROR
()7
T(t) = 2q* 52—+ T;
T(t) = WF1a] = t B e
T; = WA TR i FE
q = BEHRR G R [W/m2]
a =BG ELR = 6.4667 x 109 m?/s
k = B # 3 2% = 160W/m-°C
q =250 MW/cm2 x (1 - 0.94) = 15 MW/cm?
touise = 10ps
T(10ps) = 2 x 15MW/cm? x {[(6.4667e-5m?/s x 1.0e-11s)/ n ] 1/2 /160W/m-°C} + 0 = 26.9°C

& 3-3. 250MW/cm? [t} f{) DMD S E T+
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2. GEERMEME  ATeuLK MIRROR-TO-SILICON
T(t) = Tf + (Ti - Tf)e(_Tt)

Tr=T;+ QmirRROR X RMIRROR — TO — SILICON

Qmirror = QincipenT_mirroR X [FFyirror X (1 — MR)]

QINCIDENT_MIRROR = 250MW/cm?2 x (10.8 u m)2 = 291.6W

FFuyrror = 0.931 ( SR )

MR 1064nm = 0.94 i}

Ouirror = 291.6W x [0.931 x (1 - 0.94)] = 16.289W

RsiLicon — 10 - ceramic = 3.39 X 10°°C/W

Tr=0+16.289W x (3.39 x 10%°C/W) = 5.522 x 106°C

T=232.27 us

to = 99.99999 s

touse = 10ps

51=5x32.27 us = 161.35 us

BEARAE B Z (BB 7 IR 32 40, DR ERAT T 77 ZE AR — R AUkt , BERIEHR A B N 1L
1K touise MF

T(10ps) = 5.522 x 108°C + (0 - 5.522 x 108°C)e(10ps/32.27 1:s) = 1 710°C
IR top BHN

T(99.99999 11s) = 0°C + (1.720 - 0°C)e(99.999901s/32.27 1) = 0 077°C

52 K touise MNF

T(10ps) = 5.522 x 10%°C + (0.077°C - 5.522 x 108°C)e(10ps/32.27us) = 1 787°C
2Kt B

T(99.99999 1's) = 0°C + (1.787 - 0°C)e(99.99999us/3227us) = 9 081°C

2 3 W touise MNF :

T(10ps) = 5.522 x 106°C + (0.081°C - 5.522 x 106°C)e-(10ps/32.27 1) = 4 7910C
B3 Wt XA :

T(99.99999 1's) = 0°C + (1.791 - 0°C)e(99-999991s/32.271's) = 9 081°C

5B 4 K toyise M

T(10ps) = 5.522 x 10%°C + (0.081°C - 5.522 x 106°C)e(10ps/32.27 us) = 1 791°C
F ARt WA

T(99.99999 i1 s) = 0°C + (1.791 - 0°C)e(99.99999 1s/32.27 1s) = 0.081°C

THER, S 3 IR K B 4 kot RIEERA R AR . BRI ISR MR F IR AR, B LIk
RS, @R RERRTN 1.8°C,
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& 3-4. 250MW/cm? [i}ff] DMD 45T+

3. W THER DMD 4R © A TsiLicoN-To-CERAMIC

HR#& DLP650LNIR #i#% -

ATsiLicon — o — cERAMIC = QsiLicon X RsiLicon — 10 — cERAMIC
RsiLicon - o - ceramic = 0.5°C/W

QeLectricaL = 1.8W

QsiLicon = QELECTRICAL T QILLUMINATION

FFyirror = 0.726 ( RBRIRA )

MR 1064nm = 0.94 I}

Awindow 1064nm = 0.007 i ( B FiE )

Overfill =0

<pup = (1 — Overfill) *{[FFyirror * (1 = MR)] + (1 — FFyrpor)} + (2* Xwinpow ) + Overfill
apyp = (1-0) x{[0.726 x (1-0.94)] + [1-0.726]} + (2 x 0.007) + O

apyp = 0.33 ( KWRIRE )

Qincipent = E DMD [ AT 36 Th %

RS HE AR = (1280 x 10.8 1 m) x (800 x 10.8 um) = 1.1944cm?
touse = 10ps , torr = 99.99999 us

K, Bkeb b2tk = 10ps / ( 10ps + 99.99999 us ) x 100% = 0.00001%
SRR Th R = (250MW/cm?2) x 0.00001% = 25W/cm?

e = 25W/em? x 1.1944cm? = 29.86W

SEER UL % = 29.86W x 0.33 = 9.85W

ATgiicon —To — cEramic = (1.8W + 9.85W) x 0.5°C/W = 5.8°C
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B EREZME : (A TMIRROR_SURFACE-TO-CERAMIC)

TMIRROR SURFACE - TceramIC = A TsiLicon-To-cERAMIC * A TBULK_MIRROR-TO-SILICON * A TMIRROR_SURFACE-TO-BULK_MIRROR
TMIRROR_SURFACE - Tceramic = 5.8 °C + 1.8 °C +26.9 °C = 34.5 °C
FEZE ZARBIR  E TSR B B TR T L & T A I B ARIR T RIS 2 o IXAE R A ) e R e e AR
Mo EER, wF 1A 2 FFThEAH A (29.86W) , RIULAEMNafilrh | & B Bl B ) 2 AR A 5

4 B4

AR TR 1 — R AL I kb G IR B BT T 5 DMD Sl il TH i 75 o IR EERAR AN A AT AE & Rz AT 64 T it
ST, AT E DMD )2 06T FRIBAT 26 o ki R i 8] AR 14 A4 8] 5 2 1R] 1) 9% 2068 T 1 52 B A IR
FERICEEL , TBT T T Bk R 02 NI T 2R % AN FR 2 18] £ B 4o

5 2% %k
1. Fundamentals of Heat and Mass Transfer, 3™ Edition, 259-263 (1990), Incropera, Frank P., DeWitt, David P.
2. TEINES (TI) , A E KA DMD 267 5¢% N T
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Changes from Revision A (January 2024) to Revision B (April 2024) Page
o BUHT VBRI UM E K DMD R A, PUESE AR T DMD RIS 8
Changes from Revision * (September 2012) to Revision A (January 2024) Page
o T T A SR IR BRI XS B IS HE T e 1

o TR DMD BOLL# A2 WA, Wil T BT b as (R T ( GBI IR ) MARA......... 1
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .
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