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D_BN (1) A14 [ mEEE T —% T L— Bl 6.440
D_BP (2) A15 [ EHER T —4 T L— B2 8.838
D_BN (2) A16 [ EHEEN T — & T L—> B2 8.838
D_BP (3) A18 I EHER T —% *7 L— B3 12.117
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Vob LVCMOS =7 vy & LVCMOS {RigiA v % —7 =A% (LSIF) O &R EEM -0.5 23| VvV
Vbpa N T NALH—T 2 A X (HSSI) L — o EREED -0.3 22| V
VorrseT HVCMOS Bl U~ Aru3s—EaoEiEE~E( @ -0.5 11 \Y
VBias ~A7uT—BOERETD 0.5 19| VvV
VRESET ~Ar7uT7—E MmO EEED -15 0.5 \Y
| Vooa—Vop | EIEEZE (Mo E)©) 03| V
| Vias — VorrseT | EIRFEE 7 (M a)©) 11 \Y
| VBias — VReseT | BB (MekHE)©®) 34|V
AJJEIE

ZDMDOAFIDAITEIE - LSIF L LVCMOS™M -0.5 246 V

Z DD AT D AT EE - HSSIM 6) 02  Vppa| V
KA B —T =4 R (LSIF)
feLock LSIF 7oy 8 4% (LS_CLK) 130| MHz
[Vip | LSIF ZEE) Ay BIE DR IE®) 810 mv
Ip LSIF Z=&h A Bt 10| mA
BTN A B —T AR (HSSI)
feLock HSSI w2 &%k (DCLK) 1.65| GHz
[Vip | HSSI 8 A BERET —FL—2©) 700 mv
[Vip | HSSI =B A S BIEIRIE /2y 7 L—©) 700 mv
BREE
Tarcr TR . B ERET) 0 90| °C

R, FEE R -40 90| °C
Top TR | BYYERER L OGEEN RN (REFB7RL) 81| °C

(1) TRTOBEEMIE, VTV RR (Ves) 2 EHELLI2BDTY, DMD 2 ONCEIES® 5121, DU ORI R R EIRA T2 0 ERH E
9 :Vbp. Vopa. VorrseT- Veias 3BE TN VReseto 73T Vgg b L TT,

(2)  Vorpser BIFIBEREIL, HEBENIINEDLERHYET,

(3)  Vppa & Vpp DHDFFESNOMRIEE AL B DL, R ERNTN DG EBHIET,

(4)  Vaias & Vorrser PHDFFRSNDOMEXIEEAE B DL WRILERDTN DL ERHVET,

(5)  Veias & Vreser PHIDFFASNOM EE AL 2 DL, MRIREIRMNIRNDBEBHVET,

(6) ZORKRANEEERKIT, ZET OFANEENFCEMOLEITHE TS ET, LVDS & Sub-HSSI ZEIAJ)IT, fEERMEZ B Z 720
JOICTDRENRHYET, Sb7aT L, WEHIRERGIOMEE T D TRt o £,

(7)  TVUVADOREIIESHNE T I LT TERNEZD, v~ (7037 — TUAIREDFH ¥/ a 6.6 7L a R d8oil, 7AN RAV R
(TP1) TRIESNIZIREEDSIHTHICEH T DL R HVET,
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5.2 (RTFEEM
EEhELCO DMD, F72i3v AT LA TEMEL TV DMD (23 C&EE9,
BME  mociE| B
Tomp DMD 5. -40 80 °C
Top-avG SRR IR fEREzR L) 28 °C
Top-ELR ER O SRR, AR L@ 28 36 °C
CTer IR O #E R EE RIS d 1) D B 24| A

(1) T /AR RO AR PRI ORI Z IR (AR B RIR L2 5 T0),
(2)  BRAFRFIS K UEERFO & IR A CTHR MU ~DBRER L, CTer DA a BRI IR T 20 E BV ET,

5.3 ESD 1§
(! L 7A
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 #EfiL(h) +1000 \
V(Esp) FhEME — — ;
F YA EE T L (CDM), JEDEC fE£% JESD22-C101 #:iL () +250 v

(1) JEDEC ®ORF =4k JEP155 (2, 500V HBM TIIAE#D ESD B H 7 m A TL 2R /IEN AIRE THALHESI TVET,
(2) JEDEC ®OR¥F =4 JEP157 (2, 250V CDM TIHEHED ESD HEL S m B A TL AR BIEN TR THHEBEIN TWET,

5.4 #ERENERMH

H AR COBEREREBIOERBEN FFICRRBRORVIRY)ZOFT =2 —MIBESH TS T A ADOEREMEREIL, THE
BREESAE | CERBSNIZHIBN TF AL ZE B ES B 7L X ER SN E T, HEREESL MO HIRAB A TERIZ THS>TF A
AHEWESEAEA TR, PEREL ~LZ BRI R T H O TIEHV EH A,

B e BoclE] B
ERERE Q@
Voo b;/%{\%%:;? 0y 7 BIOMEHA > Z—T A A (LSIF) D= 1.71 18 195 v
Vbpa EESVT IV A H—T 2 AR (HSSI) Ly — O EJRETE 1.71 1.8 1.95 V
VorrseT HVCMOS BE O~ A7u37—E MmO & FELC) 9.5 10 10.5 Y
VBias ~A /a7 —EMOEIREL 17.5 18 18.5 \Y
VRESET ~A 70T —BROBIREL -14.5 -14 -13.5 \%
| Vooa — Voo | BIREEOT LA | HasHiE®) 0.3 Y
| Veias — Vorrser | | BIRBED T L4 st i®) 10.5 \Y
| Veias = VReset | | BIREEDT V4 #axHiE 33 \%
LVCMOS A /)
Viy EL~UL A ST ©) 0.7 x Vpp Vv
Vi KL~V A EES®) 0.3 x Vpp v
S VT A2 B —T 24 (LSIF)
fcLock LSIF 7y 84k (LS_CLK)™) 108 120 130 MHz
DCDy LSIF 72— $ 47V 7E % (LS_CLK) 44% 56%
[Vip | LSIF £ A B E O HRIE) 150 350 440 mv
Vivbs LSIF &ED 575 1520 mV
Vem AR EE) 700 900 1300, mv
ZINE FALVFERALE—HF A (PWB [ 735 —) 90 100 110 Q
ZnN PR ZE B T 80 100 120 Q
BEVT N A B —T A A (HSSI)
feLock HSSI 7y 7 &% (DCLK)® 1.2 16| GHz
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5.4 #ERBIMESRM (FiX)

H A&7 COBEREFRABLOERELEN (ISR ORORN)ZOT —Z —MIRESI TV T S A ADBEREMEREIX. [HE
LEENESME | CEBRSNIZHIRN TF S A AZEES B2 SICER SN ET, HERETESRMEORIREAB L TEZIZ TE->TF /3o
AZENESE LA, PEREL ~ UL Z BRI T H DO TIEH Y 8 A,

B/IME 1EE(E RAME|  EfT

DCDyy HSSI 5 2—7 1 P A2V %% (DCLK) 44% 50% 56%
| Vip | Data HSSI 28 A B EIRIE T — 41— 8) 100 600| mVv
| Vip | CLK HSSI =8 A I BIEIRIE 22 L—©@) 295 600| mVv
VCMp¢ 7 —% ANFEFESE (DC) 7 —41—28) 200 600 800| mvVv
VCMp¢ CLK AN FFIEE (DC) Zry7L—8) 200 600 800| mv
VCMacp-p z:jjy:;f;t gj;‘fjgf‘/@WH‘“F%E““”Z’ AC 100, mv
Z|INE TAVFEBALE—F A (PWB [ /3% —2) 100 Q
AN P BN HEHT, ( Ryterm ) 80 100 120 Q
R
S TUAREE, RE{EO) (10) (12) 10 40~70 (17) °C

TUATRE ., FIIEIE, ok 500 R0 (19) 0 10 °C
Top-ave AR IR (R L)(14) 28 °C
Top-ELR RO SRR (R e L)1) 28 36 °C
CTer L D R SRR 38 ) D B R 24|  4mH
Qap-LL TR B ORI A — 3= ¢ 1 (18) (15) (19) 17| Wicm?
FRBH LPCW, RGB L —¥%—, LED
ILLyy BRBA. B 410nm Kii(©) (20) 10| mW/cm?
ILLvis 410nm L4 |- 800nm LA F O R (23315 IR EE (16) (20) 60| Wicm?
ILLir FEBA . 3 & 800nm #A(20) 10| mW/cm?
ILLgLy 410nm BA_E 475nm LT ORI I 5 3R (16) (20) 19.5| W/cm?
ILLgLu1 410nm LAk 440nm LA T O R ICHs1 5 BB TR EE (16) (20) 3.06| Wicm?

M

@)
@)
4)
®)
(6)
@
(8)
©
(10)

(1)

(12
(13
(14
(15

PSRN

(16)

DMD ZEES®HI21E, TN COEFRBFA LTI, Vop. Vopa. VorrseTs Veias BE N Vresero DMD ZEIfESHHIZ1E, T TD Vgg
B AT,

TRTCOELMIL, Veg 7TV R B a2 HERELLT-H D TY,

Vorrser BB EETIX, BUERKBENIINEDLLERHVET,

R E ARG IR T 5728, BIREIEDT V¥ |Vppa — Vppl 14, FEERAELE NSV ERHD ET,

J\@%Wi%(ﬁ%ﬁﬁﬁﬁ—éfiy)\ %]/\%)i@?/v& |VBIAS - VOFFSETl =S *EEB&ﬁfEiUE/J\éD\%‘gﬁ’&@ij—o

LVCMOS AJt i3 DMD_DEN_ARSTZ T,

triar 5.8 AT EAE DIREAL Z—T A A(LSIF) DEAI T B ASBRBLUET,

trar 5.8 XA EM OEEIIT IV A B —T A A (HSSI) DA T EMEBBLET,

DMD % KHESREIESAFEORE B LN UV BIICRIBIIRE DL, T AL ROEMNEIRVET,
TUADREIFEEETH LT TERVD, v~ (7037 — TUAREDHE 713 6.6 B7 2 lRT I, TAN WAV
(TP1) THIESNIZIREN DT E T 2R ERHVET,

(RAEI 36 K OB VI O 6 TR A B C i AURE ~OMEE I, CTr OAEF

RAER AR ICHIR T 20 EAHY FT,

EMNE, 7 AAOEHATEHFMEERSNET,

BHNT, T ARAAOFNFE M RN 54 7 BT,

TS AN ERR OB RIREERIPA 172\ R R A (RPN ER & T0),

DMD O 7 77 47 f@ldki%, DMD 7 /3A R 7 7 VO EE 8 H ORRAD LB DMD VA RU O NNZH L5 0 TRl ER TOVE
T, B OEIE, WO MR GERE LI RESITRS>TWET, 77747 TLADIMUERET A — S —7 LT #ELL ., DMD %1%
T BT TV —a OMRRICER RS KT T /[ REENHVET, 77747 TLADINRIZ AR T B0 E T/ NRIZI 2 528238, FR
AL AT DO B L2 > TWET, VAT ADONFET — XTI F v T v TVFRREICE > TUL, T/ T 47 TLADIMU DA —R
— T ANVIHEP AT AERED S LA T ZEZ T TR D F T,

DMD IZ AN 2 REFAEN T, BESh AR BRI B I DR RN EEL~A703T7— TUATRE (Tarray) (&> THIBRS U
7

8
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(17) 5-1 125> T I REMET L ARIE L, kT 7V —a 2B T DMD 325~ A 7035 —DHMT 2—F 4 S A7 VITHESNTT 1
L—T A T FTAUERSVET, v A7/aT7—DT T IR T a—T4 FATNVDERICONTL, 8723y 6.9 v /a3T7—DT7 7T vk 4
VNI T IR FT FTa—T g AT arESRL TR,

(18) 5-2 TEHRIN COWAEIRICE SN ET,

(19) FHHEIZIE, B2 ar 6.8 U4V RD ToR—F v ()L Ix—Tal —N"—T7 Vi RESRL TSN,

(20) EHEITIE, BV ar 8.7 ~A/uIF— OB NEE DR HESZRLTIES N,

O 801
©
C
Qo
©
S 701
O
o
>
©
S 601
£
K3
>
o
<
o 501
()
©
c
()
S
£
3
Q 40'
o
£
>
£
x
©
= 30

0/100 5/95 10/90 15/85 20/80 25/75 30/70 35/65 40/60 45/55 50/50
100/0 95/5 90/10 85/15 80/20 75/25  70/30 65/35  60/40  55/45 50/50

Micromirror Landed Duty Cycle

51. REX7 VM RE—T 1 L—T 1 iR
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/
O

— 0.50 mm Critical area on aperture

<*— Array ——— >

T

Window
Aperture
Window

<+— \Window Aperture —#
lt——— \Window ———

B52 ANZR—=2a FA—N=TANIATISA-2UF1+hI VT

5.5 ICBIT B 1B
DLP472TE
EAFRAM R FYW Ryr— HAfr
149 v
BUKHT, T AN RALS 1 (TP (57 757 5Em™ 1.0 °C/W

(1) DMD (&, W B IS I e Ry =P OB EURE T DIORFISNTOET, A AT A3, B7var 54 ITHESILTODIRE
HEFAMNIZ DMD ZAfEEF CED M BN HVET, DMD DAL, FITT 77 47 SIS L TRINSND ASDLIC L > TR EVE T3, £D
D FELLTUALRYBE B E > TRIREND N AN F =T L ADWEERBE BBV ET, HF AT AIE, VA RUDBR BN B0
Te T AN X — 2 F/NRICIMA D IR E T DM ERHVET, ZiUL, ZOEBICBATTIE R T DL, T A ADEHEMEAKRIBIAR NI 57

REMERSH DT T,

5.6 EXHIE
B B X COBMERE IR B L OEREEN (FHZFLiBR D720 ERD)

STA—50) @) \ FAMEH () BoME R OROKE| WAL
Bt — RRME
Ipp 4 E R Vpp @ 800 1200 mA
Iopa 2B Vopa © 1000 1200| mA
Ippa 4 E % Vppa @ H—</n£—F 500 600 mA
loFrseT BB Vorrser 4 © 20 25| mA
Isias HEEF Veias 4 O 25 40| mA
IReSET HE B Vreser © 9.3 6.9 mA

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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5.6 BRI (Fix)
B B Xt COBEMERE B L OEREEN (FHZFLBR D720 ERD)
G450 @) \ FANES () BoME R BOKE| WAL
Ry — - iR %
Pob BIHEES Vpp @ 1440  2437.5| mW
Popa BV E TS Vppa @ 1620 2340 mw
Pppa IR FE ) Vppa @ H—</n£—F 900 1170 mw
PorFseT EIRNE BT Vorrser @ © 230 367.5| mw
Pgias EITEEES Veiag @ O 432 70.3| mw
Preser BIREEES Vreser @ 107.8 152.25| mW
ProTaL BIROEFHHEEES 3441  5367.55| mW
LVCMOS A
I &L~V A ) B i Vpp =1.95 V. V, =0V -100 nA
Iy B~ UL A E i Vpp =1.95V. V, = 1.95V 135 pA
LVCMOS 7
VoH DC i hys&ED lon = -2mA 0.8 x Vpp v
VoL DC A {EEED loL = 2mA 02xVpp| V
L —R_OT AR
BANT—% TABINE® © 100 600| mV
A weNray s TAREE) ©) 295 600 mV
A2 KT — 25 BAA 76 O) 600| mV
X1 BRT—2 T4 70—I%®) 0.275| Ul
X2 KRT =% 74 70—%0) 04| Ul
| toriFT | }:j;f/}} SG—YRDTRY LT 5D 20| ps
rE
CiN AJ1%5 8 LVCMOS f= 1MHz 10| pF
Cin AT B LSIF (KA 2 —T cAR) f=1MHz 20| pF
Cin ;\)ﬁﬁm HSSI (B VTV Ao H—T A f= 1MHz 20| pF
Cour REPAFSS f=1MHz 10| pF
(1) DMD #BESEBITIL, TN TOEFBRALETT, Voo, Vopa. Vorrser Vaias 3L Vresero DMD #BI/ESEBITIE, §2TD Vgg
BRI T,
(2) FTRTOBEML, 7 T0K B (Vss) REHEELLILDTT,
(3) MR RFEWRA L LT D72 BIREEDT /VH Vppa — Vppl 1. FEERIMELOG/ NSWKLERHDET,
4) WFIZREREE LT D0, BIRETLEOT VY |Veias — Vorrset] 1. FEERFUEIDL /NEWLERHD FT,
(5) 200us ® 3 S>DZE—,3L Uy MIIEESSEIRIEE S,
(6) LVCMOS AJfE#ElL, > DMD_DEN_ARSTZ {2k 26D TY,
(7) LVCMOS H/itE#ET, £ LS_RDATA_A #5100 LS_RDATA B 233250 T,
(8) [®5-12, Ly —/8 74 w2 (1e-12 BER) %5 BLET,
9) X3BIVAX4 TEHRENTHET,
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57 RA v F U
B ST COBERERE B L OEIRBELEN (FFCFiBR o720 RY)
IRTGA—H T AN B/AME  EEHEE BKfE| BAL
) HAERE, 22975 Q (C2Q) £T. LS_CLK (#2702 |CL = 5pF 1.1 ns
pd F5) ANDSLE By LS_RDATA A% T, O [c = 10pF 13| ns
A—L—Fh, LS_RDATA 20%~80%. C| < 10pF 0.5 Vins
AT 2—F 4 $ A2V FE S LS_RDATA_A BLO 50-(C2Q L&--C2Q F 40% 60%
LS_RDATA B [%)*130e6*100 ? ?

M

5-3 #Z M,

LS CLK P

e X e e X

1 X 0 X 1 X 0 1
LS CLK_N

[e——1 period————

LS_WDATA_P
:X X X Stop (1) X Start (0) X
LS_WDATA_N

LS_RDATA_A

)

\

)

e tpp——————»

[ | ]

BIST_A

Acknowledge

B 5-3. 24 vy F Itk

12

BRHI T B 70— RS2 (DB B Ab) #2%1F
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58914 V/BH
H &0 COBERE GBI OERETLEN (FRZFLBR 02RO BRD)
STA—H \ 7 AMEHE EXE TR R
LVCMOS
t, St B3R () 20% ~ 80% DV T 7L A WAL 25| ns
t; SEH T AN R () 80% ~ 20% DY T 7L A KA LR 25| ns
KA B —T =A R (LSIF)
t, SEH B3R @) 20% ~ 80% DY 7 7L A KA 450 ps
t; SBT3 KR @) 80% ~ 20%DYT7 7L A WALk 450 ps
tw(H) 7V A, High® LS_CLK, 50% ~ 50%DU7 7L A H Ak 3.1 ns
tw) 7L AR, Low(®) LS_CLK, 50% ~ 50%MDV7 7L A BRA b 3.1 ns
, LS_WDATA RE %275 The LS_CLK O3zH EA
- - | 4) - — .
tsu Ty Ty TR ToUET () 15| ns
th R—/LREEE® LS_CLK D315 By D12 LS_WDATA A7) 15| ns
E#EVT N A28 —T7 AR (HSSI)
t b ERORERO) - 7 — 5 -A1 75 A1 ETOR/NT A iRk 50 15| ps
' Srh EASOREREG) - sy A1 A1 ETORINT A B R 50 135 ps
t S FARDIEERG) - 7 —x A1 5 -Al ETOR/NT A Eftkk 50 15| ps
' St FASOREHG) - sy A1 inb -AT O T A E LR 50 135 ps
tw(H) 7VLANE, High(®) DCLK 50% ~ 50% DV 7 7L A KA 0.275 ns
tw) 7L AR, Low® DCLK 50% ~ 50% DOU7 7L R HA b 0.275 ns
(1)  LVCMOS D3ih EAVEERF L OIS FAVEERICSWT, [ 5-10 2B BLET,
(2) LSIF O3h BRI LONIE TR\, 4 5-6 25 HBLET,
(3) LSIF &/ UL AR e O High BRI LY Low FERFIZ DWW T, X 5-5 # &L ET,
(4) LSIF oy h7 vy 7R B IO —/VREEIIC Wi, ) 5-5 #8 L ET,
(5) HSSI OH EnIERIB LSS FAWEERNICONT, K 5-11 2B BLET,
(6) HSSI ?/ L AR High 35508 Low [2oW T, X 5-13 2B RLET,
1.255V
VLvDS(max)
Vem === -~ K~ " """ TTT TR T T - Vip
VLvDS(min)
0.575V
A K122 2SR TLTEEN,
X 5-4. LSIF ;R 24
1
VLvDS (max) = VM (max) + 5 X VD (max)
(1)
1
VLvDs (min) = VM (min) — 5 X VID (max)
(2)
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LS CLK_P

o >< ffffffffffffffffffffffffff >< T >< f
LS CLK N | i ‘ ‘

A

LS_WDATA_P ; :
. >< 77777777777777777777777777 ><
LS_WDATA_N | |

[ twinDow P

K 5-5.LSIF D& A I TEH

VLs_CLK_Ps VLS_CLK_N» VLS WDATA_P: VLS _WDATA_N

100

VID Voltage (%)
(4,
b

Y ey o P+ VIN)
- CM= 2 LS CLK P,

LS_WDATA_P

LS_CLK_N,
LS_WDATA_N

LVDS

Vewm Vip AN

Receiver

B 5-7. LSIF EEEH

14 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5
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LS CLK_P
LS_WDATA_P

LS_CLK_N
LS_WDATA_N

VDD18 Voltage (%)

Internal

Termination

(ZIN)
LVDS
Receiver

EESD
EESD

Eq 5-8. LSIF (A H

DMD_DEN_ARTZ
»

VDD Voltage (%)

B 5-10. LVCMOS DI L HBSY/IIETHYKRODRIV— L— b

»
Time

.LVCMOS ABERXT UL R

DMD_DEN_ARSTZ

Time

VHsSI(max)

VHSSI(min)

A B EX4ZZHLTITZSN,

>

Bq 5-11. HSSI ;R EH4
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VHSSI (max) = VCM (max) + E X VID(max)

(3)
Vhssi(min) = VeM (min) — FRe VID (max)
(4)
Al
Y — 1 ]
SAT s 3 !
A2 P
X1 11
X2 1-X2
0 1Ul
5-12. HSSI 7 1 4514
< tc >
) Pty P
DCLK_P
50% x
DCLK_N
& 5-13. HSSI CLK D514
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59 ATAREA VI —T 14 ADWHE

INTA—F

/Ml PR I :! Bifir

BRBLOV—o AV ¥ —T 2 — RERICTTE S DE S

BRAVY —7 = AR E A SN S R K (1)

M

P )b A B —T A AFEIRICE S D i KA

M

BRA V=T == ARRO A EPEHSN TODIEE

BRAVH—7 A AT A S D K ')

222 N

Y=l A B —T A AFEIRI S S B fe KA ()

(1) Aff, B 514 (R RT3 IS SN B E B ET,

[ Electrical Interface Area

OJOJOXOXOIOXCOXO)
OJOJOXOXOJOXCXOC)
@O X

/ PPPPOOOO®O®®O®®
PPEOPPEOOOO®O®®
PPEOPPPOOOO®O®O®®

(OJOJOXOIOIOXOIOXOKO)
(OJOJOXOIOIOJOIOXOO)
T (OJOIO)

1 @0

(OJOJOXOIOIOXOIOXOKO)
PPOEPOPEOG®E®

(OJOIO)
@06
(OJOIO)

\— Thermal Interface Area

M 514. AT ARES G —T 4 ADHE
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510 ’A4/0X5— 7 L1 DB

RIA—F DB il B

T IT 47 15 0%%M M 1920 AT —
TIT 4T IRAT 0% N 1080 ~A7aIT—
~Ara3T7— (£7L) EyF0) P 5.4 pm
AT —DTITAT TLADED |~ A2703T7—DEvF x 77T 47 HO%k 10.368 mm

o IRTTOTITAT TEADES | yusg—pyF x 70747 510K 5832 mm

= AIOIT—DT VT 4T B R ~A7a35—0ih (POM) 20 ~Ara3IF— [ AR

M
@)

5-15 ZZB ML TEE,

TIT47 TLADB IS DEER O ELNEIZIX, vr2eI7—0H (POM) RIS, EHITHREE T D~ A 73T — DU R EE
TWET, ZNHDO~A7aIT7—IHEENB L0 FXBEBRMNT, ADWVIREEIIIA T IRE BT 52 &2 B I L E T2, A7 IR~ 5
WIXBERHANAT ANRMLETT,

Incident
lllumination
Light Path TN
\ ====
O+~ ™M J—
o[EEEEE - DoomE| ¢t
L | (0
o T I L e DEE
3 | .0
| Active Micromirror Array -
! | M x N Micromirrors i !
' ' | '
; } On-State } }
! } Tilt Direction P A
o “m -1 | vieigh
P . o
b Off-State Lo
! | Tilt Direction i !
m  m
N-4 D@ ' @@
N-3 | B oo oo oo mEE
N-2 |O0OO0 OEEE
N L L I DEOOE|
!: Array Width :! \
Off-State
P Light Path
L 3
P P
3 Y

L.

515. ¥4V 03X5— 7 L1 DMEBHH

18
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5M A 0X5— 7 A4 DXERNE

SR TRl Rep BEORE o
~A7a37— O (1) @) ©) ¢4) A Hufk e 135 145 155 HE
~VAYARIT—DIAAA — S — RO e AE =1 3
< AIAIT— DA T W) FEHERMERE 6 *

T OF AT REIROW BT LE) ZLA0 10 B 0
POM DB E 2 £ /1A(10) ZLA0 10 i ©) 1
g ERE) TOT AT FIROKE L7 (1) EPNafi] 4 ~A/PIT—
Bz 7 w1 (12) EE O 0
TOFAT R CARLERE 7S | (L o E 0

(1)
@)
@)

4)

®)
(6)
M

®)
©

(10)
(11
(12)
(13)

~AIAIT— TUARENOHRSND TV — o 2 ML CHIESIET,

FICT AR L FTRIRDT NAA LI ESNIAEED 2 SOMBl~A 7037 —CRAET LA REMEOSH I LT EEL CVET,

—HOT TV = A T, VAT AREROIFERFHNCB N T A /T — DB O LB E BB D ENEETT, —HOVATLIEF:
AT, T A 2RO~ A7 03T — DR NEBN T DL, v A703T— TULADDIIFENT R TR — M TREN A5 50390
FT, —HDVAT LNFERFTIE, TAAMAB TY A7 —OHRABEE T8, BHEDATYF | VAT LNROATYF | Fiolidy

RT I AV RNTANDANTY XN ECHGERHET,

JAUuIT— TLAZEM BERSN TR 758, H~A7u3T7—0/RIG T, <A77 =253 2% CMOS AEY ®AD/ A7
UNFEICES> TREVET, A FVED 1 OLE v A7 mIT =T ARET IF L ET, A FUED 0 L&, vA7n3T7— 347Kk

FZEMLET,
~ATBIT— WD 3 HUARTEN D IR D 35 HUR B I AFRERE 9~ 572D (b B2 IR [,
~A/aT— D5 DER R Ok MR,
ZAFANDZEME 3T DMD HE B2 T, LT O iGT A2 AL GRS E 3
T AMzvh degamma (THIE TRIF IRV ER A,

T AN By hOBEFE L b AMIATMEICR ET DS ENHYET,

B ER O AV AR1L, AKX 60 AT ThHHRHbDELET,

BHAT)—=NTAX FA AT DHHDELET,

BRI, F/b 8 74— hOHHENDRE T HMLERHYET,

FTRTOEE T AL, BBICEREZAEDEET,
ALV BV DER TV BT NVEIIIT—NA UL EICEESH, BEOE 7L 0 BICRX THDLNWZE,
TLAD 10 [ O E T : Wi O T X CTOMEIT, OB ETEaMTIhET:

7R = 10/255
% = 10/255
5 = 10/255

POM DJEZ : 777 47 IR E VT A 7 IRHEIT — DO R B R,
BWE BV DER 7V BT VEIII TR A EICEE S, BEOE 7' 0t BIZRX TR .,
BHEE 7L OES RO R F I BORAL NI T5 2 DU LORY vy B8V (ITAZELMENET),

RLERE T VNVDESE /T A—FE AN —RUEIEFF CEIfELRW S 7L B/ RV EIERT—, RLEERE 7 2E, mitgEIERHIC

HoOEXNDHHIINTRAD,
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512 94 Y FODFH

S489(1) E‘%‘ HEHE(E %Z_Ef
TAVRUME Corning Eagle XG
T RUJEPTE W 546.1nm DA 1.5119

(1)  FEMIZOW BV 3y 6.5 HFEAL Y —T 2 A ARBL OV AT LOEE BT 2RETHIE 22 L T80,

543F w7ty b aAVER—2 bOERFEDLE

DLP472TE DMD DfE#EM:D iV MEREL BN EZ FEBL45I21E, TI © DMD il 77 /oy — 28 H E7o 3532458 250 5
RE %475 DLP Fo 7 by Moo LA GO THEMAT20ERHY £, TI © DMD [T 7 /ay—i%,
DLP DMD OEWEE TR HEND Tl OFT 7 /ay —EF SAATRERS A TOET,

g3

T, AR OFIREE 2 DI H AT DOBHESRMIC L > TRATHEE DT —F 777 hE721E DMD Diif
fRIZOWTIE, —BIEEEZ AV ET A,
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6 FF4HsiEA
6.1 &

DLP472TE 74V ~A7a37— T /34 A(DMD) 1%, % 0.47 4> F DOZE/ELERE T, BHEOT LI=0 A
W~ A7 —DT L ATHERSITWET, DMD 1%, EXRAD, kK ioY¥~Arm~ 2 (MOEMS) ¢, DMD
VAT —D @R IPAA T T L B E 7R DLP BB T LTV X AEO A G HOEIZIY, K~ AT —IL
ET7L—AFIZHEE B2 4 SOEBOE 7B B FK R TE, ZTORE., 3840%x2160 B 7L DB AT R TEE
T, BRI AL Z—T oA AT IRBIEEBNE S1a% (LVDS) T7, DMD /%, 1 £ vk CMOS #EY /LD 2 RITT L
ATHERINET, TLA1E, MEDAEY BAFIE N HOAEY YAATORKIRICRRSIVET, #5772 X5
L TEEW, w2707 — D IEEITADORAA X, FBiEl7eH CMOS 7TRL vy o 7~ A7ai7— Utkvh
55 (MBRST) O7 RLABEALHET5HZET, EBNZHIE 5T,

DLP 0.47 (> F 4K UHD 7 %> hZ,. DLP472TE DMD. DLPC7540 5 (A 7L A @ ;Fa—F DLPA100 %
HBIOE—Z—RIANNTHERSIVTOET, BHEMEOBWEEDT-® , v 7By CHRESILVTNS DLP 7427
LA b= BIOEREHEBI T —Z— RT3 HIZ DLP472TE DMD 2 L TL7ZE0Y,

6.2HETOYv IR

- 1D
w__ o m
VAL 1L «<xArr
U<rrauun~dg<k~ O
rm0Aorn<0o0 .
>>>>>>0030 -
Channel A Interface
Y
Control Column Read/Write Control
Bit Lines
A\ 4 A\ 4 A 4
0,0
(0.0 Word
Voltage Voltages‘ Micromirror Lines R
ow
Generators Array
(M-1,N-1)
A A y
Bit Lines
Control p| Column Read/Write Control
A A A
Channel B Interface
FOFQLOWNO® XA
W AW@OWDD Jm
NDPRN>TC>00mm O>
WwSw—>" g 7| | | T
o~ W EFOOQ QW
> O nroe<In
> aQy Oy
O o
o
=)
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6.3 HRBESKEA

6.3.1 EFA>5—711 R

DMD IR ® 4 > DC EEAMLBELLET, 1.8V V—A, VorrseTs VReSET. Veias MR HERZ2 % AL Tk, DLPA100 &
REHBIOE—4— RIA\ZE5T 3.3V B34S L, DMD A —R TS T 1.8V 24 LET, Tl OFEFELF
2L —% TPS65145 1% 3.3V ZHIAZ~, VorrseT. VReseT- Veias I ILET,

6.3.2813>0

T =2 —NMIE, TAA A B TOAAIL TR EHINTNET, BIXAI TR TIX, TAZOE Y =L rha=y
AREFDBETAL DR BEZEIIANDLENHOET, XA 7 FEEARIT, FEDV AT AERBEEZEEICEBL-
v, BERER CRESNDEBEOAMERBILIZVT L2 BER LD TIEHVEE A, THFF R A ATV ATT v
AT LEEEFE DY IBIS Foidhd ol —ray W— VAL T, # A7 ALV AT LREICE AT 528
EHELEL TBVET, AC XA 715 H ORI B LOVIEICIT, FEEDAMA BMEOAEMEHL TIESW, Z0H
IR BEDEIL, T/ A ADBRE) A e e KA 2R TS TS EHA,

6.4 TNA ADEEEE— R

DMD D#kET—NRi%, DLPC7540 5 4 AL A o ha—F 2 Lo THIfEISILES, DLPC7540 54 AL A v ba—
SOF =B — BRI L, TN 7TV r—ay 2o =T IZBRWE RSN,

65 KFEA VI —T A RBIV L RTADERICET HKRFEIE

THE, AR ORI OW T U EEZAWVWEY A, BRO RO FEMERER EB 451213, 2D
FhEV AT ARG AT A—Z LD TR — R A7 2 RETHHLENHET, VAT LD JEFMERE W% 5B O Fc b
1L, HFV AT AR E DT A—=Z DI —RF 7 IZREFER L TWET, EAIRER T X TOT 7V r— a2 Tl
TEXOEDITTIEHVEREAN, TP =7 DOEE LIFEMEREIL, L FDOR®7Y a AR T HEFEY AT AOBHWESIE~D U
W k> THFEVET,

6.5.1 BIOI#H L XA #E

FTRY R AL AV LAY 1T B RO OB L > TERSIND A I, HENFROBM OB I TES
SNDHMHEAEFRC THHZENEELNZEAHERL COVES, ZOMAEIX, BB X OB REFLIZE Y725 0 #4 B
MUT, BEEL U ADLO VA BLORSNE T vy THGEEBRNT, AT NAADO~A /a7 — R Z B 2 7
WINZTHRMEDRHVET, v~ A7 —DOHRAIZLD, DMD O3 | A Z DM DT AN SR CEET,
ZHUZIE, DMD 74> RUDLDLELL W EAREED K, DMD OHE 4, F721% DMD fiTiZsh b7 IR AL
VARITIREDZEDMD U AT ARIERENEENET, OB~ A7 —DERAEZB 256 I3
DB EESIRBABR D8 FE 10 2 FELL EREWGE (ZOHLIAER), 2 M AMME TL, #rRBERABIWEITT2
TATFEICE L LR NT —T 4 7 7V MR AT AR REM N B £,

6.5.2 IEFAL—%

HFHRE BIONEEIZEE T2 TI OfARIL, I3 7 OS5 BN AFMEE L TR T35 1 O AR S 2°
PINOALEZEFOLDEL TODEIREL TOET, BELOTIUL, TAATVABERET 7T 4 7 IR AR T —F 7 77
ERAEIEDAREMERHY, K AT LAOB AN 7'V FANEEZBZ D561, #3570 BMo AT
LB OB 72 D5 A RHVET,

6.5.3 F—/V—7 1 JLEIBET

TINAADT 77 47 183%1L, DMD T 77 VD %@ ORI HEOFET . DMD V> Ro oWl SH
L AECTHEN  HE O ES R BE LA R > TOET, U RO EZ RS — " —T L
1. AR L DS T —F 7 7 VI A LTZ0 | O 3 M FLH S ISR R SN0 A A REME N H Y £
9, BREEFE AT A, U RUB D EOALRE OSGATIZ AR 32K, 777 47 Ik O FE R~ v D f)
10% A2 R WINCREFTALERHVET, BEDL AT LD NFHT —X T 7F v 2> T, VA B B k-
DF—R—T VN EHEREND 10% RIEICEHITARIRL T, A ATREARIIC T 20 ERHYET,
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6.6 XA/ /05— 7 UM BEDHE

Array
/_

/
O

A\

Window Aperture&

IR}

IRARARAN [RARARARAA

TP1

@0
@0
@0
@0
@0
@0
@0

OJOXOJOXOJO)
OJOJOJOJOJO)

@0

(GJOJOIOJOIOXOXOXOJOIOXOXOXO)
(OXOJOJOIOIOXOJOXOXOIOIOXOXOXO)]
(OJOJCIOJOIOJOJOXOJOIOXOXOXOXOJO;

@0
@0

/.

(OJOJOIOJOIOXOXOXOXOIOXOXOXOXOJO)
(OJOIOXOJOXOXOIOJOIOXOXOOXOJOKO)
(OJOJOJOJOIOJOJOXOJOIOXOXOXOXOJO;

@0
@0
@0
@0
@0
@0
@0
@0
@0
@0
@0
@0

* - 16.1 44 \_Tp1

6-1.DMD D:EEFTRX b R > b
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~AIBIT— TUADREITEHEHE TEeWad | RSur =N ORIERAU N, o —T OGRS, B, R
OBBARS, FRNTHNCH AT OMLERSHVET, TUAIRELIEELTIVvZIRE (K 6-1 OFAT AR TP1) ORI,
PLFOXTHEZBNET:

TarraAY = Tceramic + (QarrAY * RARRAY-TO-CERAMIC) (5)
QarrAY = QeLECTRICAL + QILLUMINATION (6)
ZZ T,

. TARRAY = %Hjéhfi?l//l’{ﬁ&ﬂ: (OC)

e Teeramic = HIESNZTLAIEE (°C) (TP1 O5FT)

*  RARRAY-TO-CERAMIC = 7 b ADDHETIvZ TP1 £TD /v ar 5.5 THRET D07 —VOEWEHT (°CCITU )

*  Q aARRAY =7 LA E® DMD £{RDiEE & (W) (%j} +%ULY%)

* QgLecTrICAL = AFRFETI(W)

*  QINCIDENT = T T U MRBIH T (W)

* QuLuminaTioN = (DMD SRR x QinecipenT) (W)

« DMD D-24)ER IR = 0.54

DMD OiE#EE N ITES T, EIE, 7 —F L—b, BEREBICRGFLET, TUAIREOFERHCE R T2 A0S
B ENE 2.5W T, BE RN DRSNS ENIE T, v~ (7037 —DEEIREE RO R IRFLE T,
EioRx, v FuTERIEIALTFF T D DMD VAT LA TT, CORETIE, 77747 TLAT
83.7%. TUAER T 16.3% ORESH 2 EL TWET,

TR 72 P 5 T TV e — gy OFEFII RO BT,

QINCIDENT =25W (measured) (7)
Tceramic = 50.0°C (measured) ®)
QEeLECTRICAL = 2.5W ©)
QaRrRrAY = 2.5W + (0.54 x 25W) = 16W (10)
Tarray = 50.0°C + (16W x 1.0°C/W) = 66.0°C (11)

67405 —DENBEDHE

SEIFRWERIE T DMD LB I8 A5 H 3 5121%, DMD THIES-A i), BBl OA4— N —
TANE T IT47 TUADHE, BHOWREEHIK TOARIMVOEFHEH T 7o R e HLET,

* ILLyy = [OPyyv.raTIO X QincipenT] * 1000 (MW/W) + Ay (mW/cm?)
* ILLyis = [OPyisraTio * Qincipent] + AiLL (W/em?)

* ILLig = [OPjr-raTIO * QinciDENT] X 1000 (MW/W) + AL (MW/cm?)
* ILLgLy = [OPsLuRaATIO * QincipenT] + AiLL (W/em?)

* ILLpLys = [OPgLy1-rATIO * QincipenT] * AL (W/iem?)
© AL = Aprray * (1= 0V ) (cm?)

ZZ7T

« ILLyy = DMD To> UV BB FE /15 (mW/cm2)
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ILLy;s = DMD T VIS B O /1% (W/em?)
ILLig = DMD T IR MBI DO /1% £ (mW/cm?)

ILLgLy = DMD T BLU [READE /1% 5 (W/ecm?2)

ILLg y1 = DMD T BLU1 BB /1% £ (W/em?2)

AL = DMD T RBIFEK (cm?)

QincipenT = DMD TORAST /ST — (W) (HIE E)

AaRRAY = 7 VADHEFE (cm?) (7 —4# 3 —h)

OV, = 7LA4+® DMD O#HRBI/ S—&U b (%) GEFET V)

OPyv.raTio = BIAANTZ ML DRI IITH$ 5, RS 410nm KO 6 O /I (A7 MV ITE)
OPyis-raTiO = MEAAASZ ML DFSEHI I35, R 410nm LLE 800nm LA T DIGE O (AT ]k

JVEITE)

OP|r-RrATIO = FRBAASZ ML OFRSEH T KR35, B 800nm EHOLA DL Tkt (X“\O&f\/l/@”ﬁ)
OPgLuRraTIO = BRIIASZ ML ORI IIIZHR 95, HEHS 410nm LA E 475nm LU F O%5 O H ) b (A7

JVHITE)

OPgLu1-raTIO = TEIAAANT ML ORIEH TIRTT 5, B K% 410nm LA [ 440nm LA T OHE DK H A (A7 K

JVEITE)

FRBABENG X, BBIAA — R —T WX - TRV E9, DMD _EOFRIBIAGEENL, 7L AfEE . 7L ADEH DA —-
— 74V T, T AEEHL T, TLADHEICHD DMD _EOERIADES (OV)) & 77747 TLA
Rz 2RAOEIGERELET, ZNHOMENG, BIATEE (A 23 FHRIET, BRI, 7L RET T

LERELET,

HE SV ASRT MDD NS5 RR ORI IBT D6 DG RINET,

YR
QINCIDENT = 25W (measured) (12)
Axrray = (10.368mm x 5.832mm) + 100mm2Z/cm? = 0.6047cm? (data sheet) (13)
OV)L = 16.3% (optical model) (14)
OPyv.raTiO = 0.00017 (spectral measurement) (15)
OPysraTiO = 0.99977 (spectral measurement) (16)
OP|rraTIO = 0.00006 (spectral measurement) (17)
OPgu-raTIO = 0.28100 (spectral measurement) (18)
OPgu1-raTIO = 0.03200 (spectral measurement) (19)
AL = 0.6047cm?2 + (1 — 0.163) = 0.7224cm? (20)
ILLyy =[0.00017 x 25W] x 1000mW/W + 0.7224cm? = 5.883mW/cm? (21)
ILLy;s = [0.99977 x 25W] + 0.7224cm? = 34.60W/cm? (22)
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ILLg = [0.00006 x 25W] x 1000mW/W + 0.7224cm? = 2.076mW/cm? (23)
ILLg y = [0.28100 x 25W] + 0.7224cm? = 9.72W/cm? (24)

ILLg y1 = [0.03200 x 25W] + 0.7224cm? = 1.11W/cm? (25)

684 VKR ZFIN—FvAI S Rx—a > F—N—T4)HE

R B OER D7V T 4 F1 VAR O W F ) A — S — T L O BT B E TEEH A, TLA TR —72 2
TADYE . ZOEIZ, DMD O AK AT —OEFHEMEE BRIV EEFEIKIZISITSH DMD O U —o
BEAFEALQRESNET, ZONFET NVEFEHAL T, v R B DS mAEO S H 1 OEIGZREL, HEOY
AREHEELET,

* Qap.LL = [QincipenT * OPap 1L RraTIO] * Aap iLL (W/cm?)

ZZT

© QapaLL = VAV RUBH BRI A — S —7 1L (W/em?)

*  Qincipent= DMD TORASE/ ST — (T vk (RIESE)

* OPap L RraTIO =V FUBH AERO EEFEKO G J)& DMD D& FHEH ) DR LT T V)
o AppaLL = VA RU B O EBEGE AR RS (cm?)(T—% v —h)

+ OPcp raTio = AT — (%)L FET V) R OT 4 R B 0 EE RO/ S —tr 7 —

IVT 4 IV TR—F 3 DEIITONTL, KESRLTEEN,

Window Aperture lllumination on Aperture Critical Area
Critical Area (estimated to cover 25% of critical area)
|t \\ Window Aperture / L

1 \ / +—0.50 mm

I S N

A
A
Window
-t Array - Window
Aperture

Y AN

\
lllumination Profile
g Window -

6-2. D4 VRO FIN—=F v DA—=/IN—T 4 ILOFI
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R RE
QincIDENT = 25W (measured) (26)
OPAP_ILL_RATIO =0.312% (optical model) (27)
OVca_Rrartio = 25% (optical model) (28)
Length of the window aperture for critical area = 1.2496cm (data sheet) (29)
Width of critical area = 0.050cm (data sheet) (30)
Anp.LL = 1.2496cm x 0.050cm = 0.06248 (cm2) (31)
Qap.LL = (25W x 0.00312) + (0.06248cm2 x 0.25) = 5.0 (W/cm?) (32)
Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 27
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69X/ /0S5 —-DSVTYRAVISUFYR AT Fa—F4 Y4
6.9.1 v/ 203>—D5>FTy FA >/ SZ>Fy R A7 Fa—Fg Y142IDEE

~ AT —=DTUT YR XN TUT IR AT Ta—T 4 ATV (T T YR Ta—T4 BA70) X fix D~vArn
T —PAIRETEHE ML TODEHOFIG %, RIL~A27uI7 =034 7 RIETHEHL TOLRFRIZ T 2E &L L TR
LET,

72E21%. 10000 DT TR T a—T 4 A7VE, BRIEOE 7L A IRIEDEE] 100% (47 IRREDHFR] 0%) (2
HHZEERLTWET, —4, 0100 1%, EZ7BARA 7RO 100% ([HDHZ 4R TWET, [FERIZ, 50/50
X7 RV DA U RBEDRFHE] 50% (4 7 IRREDKFH] 50%) (272> TWHZEaRLET,

BT T YR Ta—T 4 P AVNVEFHITHEE, —HOIRRE (A FiTA 7)) Mo OWREE (A7 i34 V) 12
YIEDLHOICE T DR MIT R TEXOL DL RSN ET,

~ AT —IEBEN—HDIRFE (A FlTA 7)) TLOFEHTERW=D, 2 DOE (X—8rT7—V) OEFIE
o 100 (2720 FE T,

6.9.2DMD D>>F5w K Fa—Fr1 Y12/ ENFD

(KB FINTT TV r—ar0) EEEIZ0 T YR Ta—T 4 S A7V EEIRTAZENEE T, DMD v 12783
F— TUA(TITAT TUALBIRENET) OFT T (F2d—88) 2T TR Fa—T 1 YA 7 /R R
5L, DMD O #2570 TY,

ToT IR Ta—T 4 PAVNVORE | FERFHEDEE T 2ZLICEREL KRKIEESWN, 0T YR Ta—7 4 $ 47010
SIFRPEIL, 2 DOHUE (S—tr T —2) BRENEITELVNICE> TR EVE T, 72221F. 50/50 DI F vk Fa—
T A AV ITFERITHFRTT A, 100/0 £7213 01100 DT F v R Fa—T 4 YA 27 I EICFERIHTT,

6935 >F YR FTa—71 Y1 2/NEEERED DMD EE

DMD DBERIEL TS 7k F 21 42113 DMD O A4 8% RIELET, O (EZEFIAT
L IRBRTL T IR F a4 A28 DMD ORI K IE T B IR T ET, Jhud, B 5-1 1R 7y
LT R CE RS E T, ZOMROEEIIROLB) T,

o ZOHRRTIB ST T RTORA UM, FUMAESEZRLET,

o ZOMHRIY EOT RTORAME, VBV AFEEEELET (FL T, RO BEENL COBIEE . M AFEEITE
<7R0ET),

o ZOMBRIY FOTRTORAME, JVEWMAEZEZELET (ZL T, B0 LEEN CWAIEE | TAFERIIE
<IRVET),

EBEZ ORI, FTEORMES T T 407 T a—T 4 A7 IZEITH DMD O KENMEIRE A2 EL £,
6.9.4 HBF/ELT T or—> 3 2DRMFIES Ty K Fa—71 Y12 /NDEE

FrEDHB T, FFEDETBLDTT IR Fa—=T 4P A7E, TOE TR L > TERENDERNENHBREL
ESc

72Ez2 0 L EMAR S — A TIL, H5—TOHIM ., HAE T B2 R R T256 . TOE 72320/
2 100/0 70T R T a—T7 4V A7)V FTEELET, R, M2 BAeRoRT 5854, ©278013 0100 727
IR Fa—F 4 A7)V T TEMELET,

ZD 2 SOREIAEO M (ATEHRICEH SN DB EEBLEEZ LV HZ TEELET), 70T VK Ta—TF 4 AL
13, E 6-1 I T I, S AR —UET 1 5t 1 2B LET,
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K61 TV RT—IEES Y TY R TFa—T1 YA
)
TUART— N FUT IR Fa—T4 P47V

0% 0/100

10% 10/90

20% 20/80

30% 30/70

40% 40/60

50% 50/50

60% 60/40

70% 70/30

80% 80/20

90% 90/10

100% 100/0

HOEEE (7L THRG AR AR L ET) 72120, B0 7 vV OFHERIFG (IR, fk. &) O T —iiE
(0% 735 100%) &, & aDHT— FA 2V ([HF— A2V T, BIIORT AR BAL N R T D712
FFE DR ANERINDT L — LR O EFHEIE) Ol F a2 M nERHVET,

FrE OMIEINIC, FFEDE 7 BN DT T IR T a—T4 YA NVEFRET DL TOREME AL E7

Landed Duty Cycle = (Red_Cycle % x Red_Scale Value) + (Green_Cycle_% x Green_Scale_Value) +
(Blue_Cycle_% x Blue_Scale_Value)

ZZ T,
« RED_Cycle_% %, BHIDRT A RA VMR T HI2DITR TRRIND T L — AR OEI G AR LET

+ Green_Cycle_% %, HRIDHRTI AR RAL MR T DO CERRIND 7L — LR OFI G 2R LUET
+ BLUE_Cycle_% i%. HIDKRT AL RA L M T 5720 I12H TERRSND 7L —ARROEIG AR L ET

72T TR Fk FOBT— A ZNVEERINZENZEN 30%. 50%. 20% THHEMEL. (HIIDRT A BAL M
KT D7DI) IR, fk. HOREOIEIFRMAEDLRIIRTET7T R Ta—T 1 A7 ME, £ 6-2 L F 6-3 1T
AT IR0 ET,
R6-2. 7INVHhS5—, AS—N—EF—IJIHTES5
Iy R Fa—T4 Y142 IDH

PAIN NR—BTF—Y

RE e He
30% 50% 20%
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%£6-3. 7NWHNS5—DSUTFYRTa—TFT1 Y400
i

Ry —NE FUTIR Fa—
Rt e F TA AT
0% 0% 0% 0/100
100% 0% 0% 30/70
0% 100% 0% 50/50
0% 0% 100% 20/80
0% 12% 0% 6/94
0% 0% 35% 7/93
60% 0% 0% 18/82
0% 100% 100% 70/30
100% 0% 100% 50/50
100% 100% 0% 80/20
0% 12% 35% 13/87
60% 0% 35% 25/75
60% 12% 0% 24/76
100% 100% 100% 100/0

T TR Fa—=T 4 YAV NVEHE T OBRICEE TS REOER L, EHSNTOSE§ALE T4, DLPC7530 =
YIa—=IWNTIE, o~ HRRIZT T YR Ta—T AP ANV B B2 £T,

H> =%, Output_Level = A x Input_Level®@mma LS OB BT, 22T A ITEF 1 ISR ESNDLAr—
N Y G

DLPC7530 =2 b —TFCld, B B/VEN TANEIG T — X o ~RNEASnE T, Rl ~1RE1% 2.2 T,
6-3 IR TIDNCANI T —INEHBEINFE T,

100
90

80

70 Gamma =2.2 /

60 /

50

40

30 //

20 ’/
//

10 -

0 —

0 10 20 30 40 50 60 70 80 90 100
Input Level (%)

Output Level (%)

K 6-3. H>rv=2.2 DFl
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6-3 M, FRESNIZ AT |-V DT VAR — VBN 40% D6 (F 2~ D3 S5, o~ o3 H Sz
BTV AZT— AT 13% (20 ET, LTS5 T H o ~IEBRmENAE T B DT L AR — )b LU E 5 8
THED EIBALDOTT IR Fa—T 4 AT THEBERR R EBE 52 32085000 F4,

DLPC7530 22 v —FDOHNIFE AT HEBLEIZ OV THEE T L ERHVET,
T77V—=3 bkE

DLTFOT7 7V r—a BRI, TF R A ANV ALY O EAREICE ENDLDTIIARL, T A A
A VAT OIS 52 B MEBRFEWTZLERE A, 2 O BRIk 28 0@ A TEIC >V TE, B
ERROELTHWIL QN2 ez Ed, 2, BERRITA & O GHEELRFEL T ANT LT, &
AT LOBEREE TR T HMERHNET,

7477V =23 ER

DMD X ZE M YEAEFZRTHY, B F IR DZ T ANTNE 2 HEOWT NS LET, ERFmi, 7evo
I arEIITENNFER T, £T7 7V r—varit, BV AT LD NET —% T /F vL, DLPC7540 = b —F 7
ﬁﬁﬁcfkhé?‘—&ﬁﬁt@tiu\T*W@ﬁ“é?b@f‘ﬁ“o a—F—MEOEV DMD O EfEFE 7/ ED, EEMRED
m EL, BRI 0BT PV A r— g [T AT LD T TV e/ ML CE£4, DLP472TE %2 4514
72T 7V — g 000 L —Y =T L R— AL R~ B ATl 2 72 ENHNET,

DMD O/RT—7 w7 BRONT =7 — A%, TPS65145 PMIC % iE U T DLPC7540 (ZX- CRe# Il S
IWCWET AT =T TR —=Z 7 DHARITON TR, B7iar 8 2R TIZSW, [BHEMEO W EIMEZ(RAE
T %7212, DLP472TE DMD (%% (2, DLPC7540 2> hr—Z 3 LY DLPA100PMIC/E—4% — RIA 7 F72i%
TPS65145 PMIC &&b 1220 ERHYET,

72RFXNETF TV —2ay

DLP472TE DMD % DLPC7540 74 /v L ha—0\0 — v Xx—V AN T AL AL ARG DEHIEIZED | @l
ETEEERIRT A AT VAR 7 v 4K UHD R 2 3L F9, L— —HOEIRHZ N 320/ 72
TART LA VAT LT, DLP472TE DMD, DLPC7540 7 A A7'L A @ hr—F TPS65145 &EELFal —X L
' DLPA100 PMIC BLUE—% RIAN\E/AADETOET, X 7-1 12, DLP 0.47 A>F 4K UHD F> 7 &2y D
L— P — R DO AT A Ty KE R LET, X 7-2 12, DLP 0.47 A 4K UHD 7tk LED #kd
VAT Tay/MERLUET, HidhlZiX, DLP472TE DMD, DLPC7540 7 AL A @i ha—7 DLPA100 PMIC
BLOE—F—F74/3 TPS65145 PMIC N & FivET,
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Flash (2) 1% bLpato00 12T 12%[ bLPA1000 el
ADDR DATA Voltage  [3.3V I’ Voltage  [33v>
(24) (18) Controller [ 5y Controller [y >
— ——
SYSPWR (14.5V-20 V) ) CTRL Signals Wheel Motor #1 Wheel Motor #2

PROJ_ON TPS65145 |VBIAS, VOFFSET, VRESET

«—————1C———»
Voltage 3
FrontEnd |¢——°C_BUSY—» 3.3V—» Regmgtor (
Device ———————VX1——»
SPI (4)——»]
o L(/R) DLP472TE or
et —®| DLPC7540 2-Port HSS——» DLP650TE
3840)>(< 2160 EEPROM |«—I2C—{ Controller LS Interface—
@ 60Hz «—Cw_INDEX1 18V 4K UHD DMD
«—CW_INDEX1
1.21V—p
1.8V —p TPS56121
SSE 3.3V—r —1.15V| Voltage |¢—12V
ux Regulator
oTG | [¢GPIO> 9
A
USB 2.0 -} Actuator 4Position | L] TI DLP chipset
USB Camera Driver Actuator [ ] Third party component

7-1. 4K UHD L —¥—#XDRENLZTZ TV 5—>a R

Flash (2)
ADDR DATA PWM Driver
(24) (18)
* Y
(3)__RGB EN B
SYSPWR (14.5V-20 V) —»] 5 RGB_PWM
\VY/
) PROZJ—ON ’ TPS65145 (VBIAs, VOFFSET, VRESET
[ FC——» 33\_p| Voltage 3)
FrontEnd |¢——I?C_BUSY—» : Regulator v
Device ———VXx1———p
SP1 () DLP472TE
) or
Vi SDLR , DLPC7540  ———2-Port HSSI—», DLP650TE
: -4—-EEPROM [’C—+| Controller |————|S Interface——»
3840 x 2160 1.8V —p 4K UHD DMD
@ 60Hz >
1.21V—»
1.8 V—P TPS56121
TS 33V—h «1.15V] Voltage |le—12V
Regulator
oTG <GP0 g
A
USB 2.0 » TP [ Actuator 2-Posiion | [ TI DLP chipset
USB Camera "| Driver "| Actuator [ ] Third party component

7-2. XRM/Z AKUHD LED 7 U 45— 3 H

7.2.1 R5-EH

TAART VLA VAT LOZFDOMO TR EL L, BE AR, B BIORE A FERAONFEZ D0 ZDM/MO
ERE B L OB, Y7 =7 BB ET, i HT2BIAOREEE B OB X, VAT A2KO AR
KETp W BE RIFUET,
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FAAT VA VAT AL DLPAT2TE a7 WG ALEL T NA AL LU CTHHL, 047 A FD~Aru3T7— TLAZHEHL
TVWET, DLPC7540 =i hz—F%, DMD L3 2T LADMMDERSY DD T VN A2 B—T A XA THY, 7urk =
VR LY RIS T UV AT ERUGL ., EiEA A —T = A AT DMD ZBREIL £3°, DLPA100 PMIC (¥ he—F H
DB X2l —HEUTHREL . BT — T NV H KA — L E AR A— L — 2 — DT ET, TPS65145 I3,
DMD UVt h, A7 vh, AT AEEEMAEL £3, LMR33630C %, DLP472TE (Z 1.8V EFA AL £9,

7.2.2 FHGR5FIE

WFERY 7R DLP v AT L% 381951212, DLP472TE DMD, BY# 92 R IR, 2 HE 1 LB L2 & T
WHTE D a— L F TR DL BNE T,

[EFEMED i W ENVEZ (G T 572512, DMD 13412 DLPC7540 74 AL A A ha—53 L TPS65145 PMIC $54&
Y DLPA100 &E&H I 24 ENHE T, DMD R —R D% FHBLU DMD V7 7 & 7 VD RLERD L MZ DN
TIL, [TIDLP FY X~ A 237 —F /3( A ] PCB & E4E 2B L TLEEW,
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7.23 77— 3 VB8R

—fREIRT e = H— TV —a T, DMD )2 b A7) —2 EONHRITT vy 72— D PR g L » TR
F9, BMPANFEREEENFZZORRBIURE N ICE-T, a2 —DOEH 706 23k £0 %9, DMD 1%
AEWNRIE A TER Th D7D, TORERIT A INTHFILE T, X 7-3 1%, SRR BT SER Iz EL T
RN — = RIS 2T AZBITH, L—Y— AT e 1 OB E R L ET,

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35

0.3
0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1
Normalized Laser Power

Normalized Light Output

7-3. L—Y—BARATORECA RN LFEECLL Y -—BHLORERK

73 mEE Y LA —F

DMD (Zi%, A 27u3F— TLADIMUNZHHZ A D— A DIREZRE T H2D DN —~ /L A A —RNEHSh
TWET, =~ A FAF—RIL, [ 7-4 1R TI TMPAN BB Y8 T ET, 2OV T =7 T FVr—
var X, DLP472TE DMD {BJE 2% X A4 —REFAEDLNZ TMPA11 ZAERk T DREREN & EALCWVET, BE
. 207 —2EIERL T, BT 7 E O L | VAT AR EIRIE M RE 2 M A A T Z M TEET,

TMP411 & DLPC7540 =i> b —F D@33 X T, 12C Ao ¥ —T7 =—ZZ N L IThivET, TMP411 1%, E2##
BETTRTE AR L C DMD I2#isE1,

BV EFHLRWEAIEL, TEMP_N BXON TEMP_P B3 R85 (NC) O EFICL TLIEEWY,
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3.3V
% R1 R2 TMP411 DMD
< *® SCL VCC

5]

=9 R3 R5 TEMP_P

§ < SDA D+ —VWW\——— \M\—

2

2

g < ALERT

=) __C1

° T A 4

< THERM
R4 R6
GND D- —VW\———A\\—]
TEMP_N
— GND
A, DT LT L0, FEMITEL TVOVET,
B. ATAMMRDOLATIMIETHHEREIE IOV TIE, TMP411 5 — & — BB TUEEN,
C. R1.R2.R3, R4, C1 DHEEHIEIZOWTIE, TMP411 5 —% L —hE TI V7L A THAUEBRL TSN,
D. R5=0Q.R6=0Q.0 Q ®kHix DMD /o7 — e O IR EL 7,
B 7-4. TMP411 OY > 7 )VERE
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ERICET SRR

DMD OEMEIZIE, LT OERIEE X TRE T,

Vss
VBias
Vbb
VoFFseT
VRESET

DMD OO —=T v | RO—=R7 0 2 —lr 7 DLP T4 AT LA 2 ba—J12 ko> TREBICHIE S E 4,

EE
DMD ZHERICENMES AL, L FOERS — 7o v Z BRI MENDHD ET, HESN /U —

T o7 BLORNU —Z 7 BHDOWT UNTHEILL R WIGE . T /A ADIEHEM (T % T mlReME 3
HOET, [DMD DEJTZAEND DMD EIFES —7 o ABEEZ SRR TLIEEN,

VBIAS\ Vb VOFFSET\ VRESET %‘.é{ﬁf{fg/\°17~7/7°ﬁc]:o\/\°l7—&7‘/@]1@%&:?@%?6%\%%%@@&?0
DT OEELEOWNTNNITHEES L TORWIES | DMD OE#EELEMBRIBIK TLES, @D sZ
UK Vgs bt 0 ERHD £,

K81 EBE TV REH

Eik= NGRA—H #LEA B/AME REEE BOAfE| Bfr
toeLAY1 I T A VoreseT 7N — 7 w7715 Vgiag /NI —T v 7T 1 2 ms
N ) Vgias BIO VRESET DEIRA TR,
A
oeLav2 IEAERAE DMD_EN_ARSTZ 7' High 220V &+ 5% T 20 Hs
. V . Veias. V DRI —H7 )5, Vpp BX
toeLAva VRAEBE OFFSET~ VBIASs VRESET N ] DD 50 us

U Vppa DT —H7 P REIR I A E T

8.1 DMD EED/NT—7 v 7FIE

I\ — 77/7 Hjﬂ? irf’j — VOFFSET #* 8-1 T?‘é”}féhf: tDELAY1 75:7][]27‘:?%}?:\ VBIAS\ FSENON VRESET EARSYN
DMD (ZEUINSHDHIC, Vpp MNEEIFB I ONVZE T H0ENHE T,

NU—=T 7T, Veias & Vorrser DI DY, [HESEBIESM: | IORSNAFRERRKN Tl hudZebizndin
LW DR DY ET,

INT—T 7 VBIAS AILUELLT VRESET @*Hﬂ&%i‘/ﬂiﬁgf“&o

PRV~ LS T i R TERS | THESRENVESRA ) BTN £ 8-1 THRIESIIZBEAHFITUE > TODIRY | R
ABEDEF AL — L —MIFRHTT,

RO =T o7 Wi THERRBES A N\ ORTEMEREIE T Vpp BN & ETHET, LVCMOS A JjE"> % High (ZBRE) L 72
WTTEE W,

8.2 DMD EED/INT—4D FIf

INT =K BEIZIE, Viass VRESET BE Vorrser N7 7 RO ERA N CTHESINDE T, Vpp 24675
VERHVET, DMS B EMEZ SR TTE3,

T — T U RETI, Viias & Vorrser PEEZEDS, THESEED RS | LIRS NA TR E R AN TRUIT T2 b7 e
IELWEEDRHY ES,

VA SVVZE N VBias BHEAELLTZ VRESET DX ZAILTIIRETT,

WA TR L~V DS et B KBRS, HELEEDVES:, B850 DMD EIR B T E SN 7= BRI HE - TWDIRY, BIR
UMD B AL — L — NI T,

NU—=Z7H1 LVCMOS ANE AT HERENES At ) THRESNIE KM THLLERHVET,
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Note A Note J
VDD and VDDA

| |
| |
I I I
| | ! i
| |

DMD_EN_ARSTZ ! ! ! !
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|

Mmoo w»

I
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i ¥
| I

! J Note H | _ VSS

} I tbELAY3
I
I
I
I
I
I
I

|

} N T B -

i ote
VOFFSET J Note D | AV < Specification
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|
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|
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|

|

|

|

|

|

I
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|
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I

|

I
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I I
I I
VBIAS 3 |
|

L I
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I I
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I I
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I

|

I

|

I

|

I

|

VSS

VSS

Note C

I
|
‘
|
I
|
I
|
I
|

VRESET | AV < Specification
I
|
I
|
I
|
I
|
|
‘
I
|
I

/

Note F—p
le—toriays—
toeLAv2 —Note G

I
I
I
I
I
I
I
I
!
;
I
I
I
I
I
I
I
I
|
T
i
| VSS
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
T

VSS

v

Time
# 41 TEURRB L OEREE S IR E 5,
ERIZRERAB I 2720, BIRELEDZE [Veas — Vorrset| & HERENESRM: O ERFUELVS/ NSWDLERHDET,
BRI EIALS LT 2720 BIRZE [Veias — Vreset] 1% [TMERENMES:) OFERFUELVE/NEWKERHET,
Veias 1%, VorrseT D33V —T v LIRRIC, BIRY — 7 AEHD peayq EERICIES TNT =T /T 50 ERHN ET,
VReseT- VorrseT Veias 77 71, Vpp BE U Vppa BEENL CLE LRI T DL ERHVET,
DMD O~ A7uT— /=7 L —r ADS5E T #, DLP ar e —7 Y7 =T 13N —Ry =7 RU—F7 % BthL, DMD_EN_ARSTZ %4
NZLC, Vpias. VReseT. VorrseT ZEMLLET,
EIHERSEMETC.DLP 2 b —F D/ —KRy =7 DMD_EN_ARSTZ (25> T8 & DMD v A 7u7— N—JRIABRFEITIN TV D5 E
1X, Low {27209,
Vpp &, EIRY —7  ABEZIT D tpeayr PHEERIZHES T, VorrseTs Veiass 8L VReser 28 Low (2725 F T High OIRHEAHERF 244
ERHVET,
BRI AB 1T 278 FBIRELEZE |Vppa — Vool (3. [HELEENMESA: ) O ERFELVS /NSO RHDET,
A=V L TWER A, DT LT 5720 SEMITEREL TOET,

B 8-1. DMD EREMH
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QLL47Ub

9 IM VLTI MDHARSAY

DLP472TE DMD X, DLPC7540 T4 A7’ L A arka—JlL> THIEENL T v 7y ho—HTHY, TPS65145
PMIC 3L DLPA100 &R B L NE—F— arta—JL L TEfEL 3, ZNHDOHART A 1%, DLP472TE
DMD % fiL7= PCB MR D% I &% G2 L QW E9, DMD R—Rix, @ilT 4L noyrakfLLi-EiH % g PCB
ThHY ., DMD (Z1F 3.2Gbps DX 7 )V 7 —4 L—NME 5X° 250Mbps D787 —4 NAREEHSILTOET, TIHE
VorrseTs V ReseTs BEN Vas (IE, 7/ FE] IR=BR S — BT HIEEHELEL CET, TR (Vss) IZ
IV R L= BB TT, PCB O BAEA LB —Z A1 500+10% T (1 L/T?“Tﬂ%%fﬁ%%iﬁ“ (3% 9-1 1R TH
NEFREET), THI IR T LT, T 9-2 1R T I, 10 @O EHESEL 97, TI Tk, ®mE O FR-4 k%
LT PCB %@Lﬁ“é_&%ﬁﬁbiﬁ“o

9.2 4 VE—F U REH

THZ, T_TOEFITHLT PCB @ BAFA B —5 2% 50Q +10% (2T 2ZEEHEREL TvEd, FISRAY 3% 9-1
—RFRENTOET,

®9-1. FBlaA Y E—S L REH

==}
BEDEA7 e A E—F VR (Q)

&R

DMD_HSSIO_N_(0...7).

DMD_HSSI0_P_(0...7).

DMD_HSSH_N_(0...7).

. DMD_HSSH_P_(0...7). 100Q
DMD it =155 DMD_HSSI0_CLK_N. 5B (50Q v/ =)

DMD_HSSIO_CLK_P.
DMD_HSSI1_CLK_N,
DMD_HSSI1_CLK_P

DMD_LSO_WDATA N.
DMD_LS0_WDATA_P.
DMD_LSO0_CLK_N.
DMD_LSO0_CLK_P

DMD (KA 4 —T = A A5 100Q #8) (50Q 2> 7L TR)

9.3 EiRm
£O92. FBEOBEOMBLNEEEZRLET,
RI2BORYYITYvT

BnEE LA¥4 FEE(AR) g%
. N DMD &R —7 2 DT —X ASjaxs 4, EIREFESS 2 0T —2 A
N P H EE
1 ;;‘; B DMD. RIS 0.5 2 (o) |20 frte Eifio= K — Kb, SRS B OREIRYEL. 5 (GND)
T DESZ IR 102 ([TAYF T HILEHEHALET,
2 Ve 0.5 FHE#1.#3 OVIVYR FIU R 7L—r (Rvh GND) V7 7L A,
3 155 (= JE) 0.5 FIH(E B, AJ1axs%h5 DMD ~O @A T —& 2,
4 TIUR 0.5 G758 #3.#5 OVVYR FIU R FL—> (Rvh GND) V77L&,
5 EIR 0.5 1.8V, 3.3V, 10V, -14V, 18V F® 1 A EIER L —>
6 | EIE 0.5 1.8V, 3.3V, 10V, -14V, 18V H®D 1 kA EIER 7L —
7 TIUR 0.5 1E5T8 #8 DYYYK 7Z K FL—r (rvh GND) U7 7L A
8 155 (&) 0.5 I B, AJ1ar72h5 DMD ~O @ AEE) 7 —X /N2,
9 TIUR 0.5 1558 #8.#10 DYUYR VTR FL—r (Fvh GND) U7 7L A,
PAR B — 2 A, ST — . ey | RSBTSRBTS S A, ARJEEAR S ORI I, $7E DR S A KR
L R 0.5 AL (AR |10z (e e B L2l HIL £,
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9.4 /XY —iE. HiE

FRZRREDRWVERD , THEZ T X TOIE5E72% 0.005 1F/0.015 AF (F—RBE/AR—2 0 7 DR FHL—/VITHED T
LR TOET, A E—F L ABIORS v 7T v T B OS5 2L T, RERO M —REZREL , GHHELE
—a—o

ANR—=ZBFFTIRY, TN TOEERE FORERIRILLET, £ 9-3 I[ZRHSILTHODIR LRI DO ZEEIZHE->TTES
Uy,

= 9-3. BNy — ViR, BROEY

B%5% B/ RE—UNE (MIL) | Fe/v 52— [ (MIL) VAT I B
GND N} 5 BERE L~ S — R I RALLET,
PVEGEUT, LAY 1 LAY 10 I3=T L — U %L E
Vo 40 15 T BEEC T, RO T E2MEALTLAY 1 £ 10 DT A

AATHERLET,

MBI T, LAY 1 LAY 10 1I3=T7 L —VZ2AER L F
Vbpa 40 15 T MEIISUT, O TEHEHALTLAY 1810 DTN
AL ET,

MR E T, LAY 1 ELAY 10 1I3=7L—0 2B L £

VOFFSET 40 15 j- A ;F‘L’CI/’])'V 1&L14% 10 0)7—/\/(X \—*ﬁ‘(ﬁlﬂ/i
75
PR C T, LAY 1 &b AT 10 1I3=7 L —0 2B L
VRESET 40 15 T, MEIELTLAY 1 ELAF 10 DF AR LE
75
MBBIIECT, LAY 1 £ AT 10 1I3=7 L — B AERRLE
VBias 40 15 T BEIELTLAY 1 LAY 10 DF SARAITERIL £
7
9.5 BlR

THX, BRI L —R0BRE T — #3571 — 0 ETCOE BB A RGBT AIOHEIE L TOVET, 250 EIR
T — T AL A Y TR EN D LERH LG  EMI ZBhIE L A B OB A MRS T- 12 AE 5 IXEIH 71T
— D4y pJp EEZ IRV ER A,

T RTORNETHN 778 (GND) 7'L—13, AR IRV ZOGATICER L ET, T XTOWNEI T K FL—
X, B OB NEBED 0.5 AL TR DIDNTER L TS, THRAARDEE OV 7 R X0+ 7o
VR ETRHLHEA . BN TIILEHYEE A,

L DOBIRE L BEIORT TR BT, ke 1 SO TEFEHALTER L —r BLOS IR FL—c ik
LET, MM OBBRE L BIOYTUR B O — 2R 3R/ NRICI A2 £, (FERARRIZIE, 0.100 A2 F i),

TR T—r Ay NIHERLEE A,
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9.6 RF—CRODTYF U ITDOHR

£ 9-4 BIOEK -5 2 5 ¥ —r FEOyT o 7 ORI 2R LUET, IROTARTANINES T, TR EDTAN
IR DTz > TREWEGRZ 5 [ D&BEHT TEEV

o RUMEEDMEIT /Y — TRIBREND IO, " —  Fh—BEEE T

o ETOEIIHEZRRIRV DI LET,

o [BIAAFENS 45 ELL T ChRnWZEa MR LET,

9-1 {2, HSSI 1Z B~<7 DR FI 2R L E T,

# 9-4 | TR TIEBIE, ;&K 3.2Gbps OF —# L—FCEIWETHIDITHESIN TWET, ZNHDEEIZHOWTE,
AYDEE Z i/ NRBICIZ £, E 7 OITATRER BV DK LET, B&ZHR/NRICIZ o, AZRthn3ner Ay o
IR LT ET, LA YOIV B MLERGAIL FH5E 7T OEIZ GND 7 ZELE L T, 3 5 DOIR K E MR L
F9, EEE BT DB ORT ~O T, T NOEEEO /DKl 2 T AMENRHNET,

2 9-4. HSSI B& DMD ~—#% 8%

BE4 V77V AMER N—T A THAR =174
DMD_HSSIO_N(0...7). DMD_HSSIO_CLK_N. .
DMD_HSSI0_P(0...7) DMD_HSSI_CLK_P *0.25 A7
DMD_HSSI1_N(0...7). DMD_HSSIO_CLK_N. .
DMD_HSSI1_P(0...7) DMD_HSSI_CLK_P *0.25 AF
DMD_HSSI0O_CLK_P DMD_HSSI1_CLK_P +0.05 ST
Intra-pair P Intra-pair N +0.01 AT

KR9I5 EDMDIAZI T VT 1 hIVIZES

854 Hl#I N—TAT LAY
LS_CLK_P,LS_CLK_N TP (P 6 N)
LS_WDATA_P, 0.01 A+ FHfr T3
LS_WDATA_N (EE LAY 3.8
LS_RDATA_A +/- 0.25 A2 F Hfi C—5%

e 1L

e 0 0000900

K
@3

47

* e

9-1. HSSI PCB Etig D
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10 TFNARABLUPRF 1AV FOYR=F
101 —F - N—FT4+BRICEATIREEE

PR e = F B F 7 13— BRI T AT R A AL ALY O R, B E TS A e A AL AL
Y OB AL IR SN DG A ICEIR R, =R e =T B F X — B RO A VIR T R
—ReR—=T B E I —ERADERBDOERAZERTHLDOTIEIHIERTA,

10.2 TNA X HR—F
10.2.1 T/N1 XD ZHH

DLP472TE xc FYW

Package

Tl Internal Numbering

Device Descriptor

10-1. BBRBES DA

10.2.2 F/INAADV—F>2

FNRAAD~—F 7 120%, ABIDRFEDHERE 2 RT~MN IR a—ROW 2L COOET, ARNHGOAERE
10-2 \TRLET, 2 Rt~k w7 2a—RiE, DMD #1327 L& 5D/ 8—h 1 BLUOVI—F 2 & 58D L
FHITT

151 -

Tl Internal Numbering—\ /— DMD Part Number
(OXOXOJOIOJOXOXONOXO) (OXOXOJOIOJOXOXOXOJO)
OJOJOJOXOXOXOXO OO (OXOXOJOIOJOXOXOXOJO) .
©6 6 / ® ® @1 Part 2 of Serial Number
®0 6 \ ; % &P O (7 characters)
(OJOXO) S | (OJOXO)
©e® el =1l oJoJo
@O0 & % HHEA @O0
©0® =] ©O®
©©® SR HER ©©®
©06 > 5 [l % ©00
©O®® == o ©e®
©O® - - ©O®
@00 = o QE®
(OJOXO) ©0oW

OJoJoJoJoJoJoJoJo) PPEEEO®®®®® [~ Part 1 of Serial Number
\@@@@@@@@ (OXOXOJOIOJOXOXOXOJO) (7 characters)
2-Dimension Matrix Code J
(Part Number and Serial Number)
10-2. DMD DX —F > J {8
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10.3 RFa A FDYR—}P

10.3.1 BIEEZH

WORF2 A ML, DMD EEBITEASINEZTF v 7 yh 2R —R U MTOWTOBENMMERNBEHIITCOET,

o THRY X ARV AY [DLPC7540 &4 fRigay ha—F |5 —& o —h

o TRHZXALAVILAY [ TPS6514x V=T L ¥ ol — 2B LUV — 7y Rg#o 7L ) LCD &R 17—
2 —h

o TFTERHZXALAVILAY [ DLPA100 U — BIOE—F— RIAN F—& o —K [F—% > —Fk

104 RFa AV FOEFBMZZITMDAE

RF 2 A RO EHIZ DOV TOMEZZ T EADIZIE www.tij.co.jp DT /A ARG 7 4 V&2 % FIVTLIEEW, H ED [ 7
T—PEITRB) BV 7 U CORER T HE BEINTZT R CORBIEFRICEE T AV = AN Bl TRAZ LN TE
F9, BHEOZEMIZOWTE, BIESNI-RF 2 AV MIEEN TV AWETBREA T ELITX N,
10.5R—F-VY—X

THA R AL AV VALY E2E™ PR —h T3 —T AE, TP =T DNRREEE A DR E LRI T A Mg AR
— IS HGEN D EESE DL LN TEDLIGAT T, BEFORIZEZRBELIZD, ME OERMAZLTZV T2 T, %G T E
e RGN TEET,

Vo 7ENTWDar T o0E, HEBEICIDBROFEF | #BHEINDILDTT, ZNBIET IV R ARV LAY DL

AR T ALO TR BT LE TR R AL AV ALY O RiEAE KL= DO TIEHOER A, TF PR AR
VALY O GMHE BRI TLIEEN,

10.6 FEiR
TR R ARV LAY E2E™ is a trademark of Texas Instruments.
DLP@® is a registered trademark of Texas Instruments.

FTRTOMEE L, TNENOFEHEIRBELET,
10.7 BESINEICET S EEEIR

ZD IC 1%, ESD IZho THRIE T A RREMENRHVE S, T R AL AV LAV T, IC BB LR ISl e B Ao 2 &

A EHERLET, ELOBOBOBIOREFIIEDRWG S, T A AEERT 58203 HET,
A\ ESD ICLDMEHRIT, DT VRMEREIE FOD T A ADFE /e E THIGIT D0 ET, KH7R IC OBA ., ST A—SHDT
BT DT TARSIVCO AR DI D WREME S B 27280 BRI AL LT <R TWVET,
10.8 FIFE
TXY R AR AY HFE ZOMFERIZIT, HEERIKGEO —HB L OERD LI TOET,
11 RETREEE
BEREFRRBOKFITEET 2R L TWET, ZOUGETREEITIEFERICHEL TOES,
Changes from Revision A (December 2024) to Revision B (July 2025) Page
T B R 1 BE Tttt ettt s e 7
o VUK 27 —MEB 2 B LPCW, RGB L —# 35K TN LED JITZE B L, A BT ..o 7
o A N T VB DT T L B R et 22
o F 31 BEUE B2 DRAT A IE ..ottt 26
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12 AhZh, Ryo—2, BLUEXER

PIED_R—=NZIE, AN =h 0 oy —2  BIOE BT AE RN EHINTOET, ZOFHRIT. FBEDT A
AMEA CEDIT DT —HTT, ZOF —ZL, TERL, ZORF 2 A M UETETICEBEISNISEERHVET, &
T =R = DT TV AR SN CODE L. W AR OFAZ 2 BELEE0,
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121 1% : Ry o= T3>
12.1.1 /¥y o — g

Y, ey Y SN2 J—FK | ;A— 5,3 —e
i AP U R D e R i za 77 @) PRI (msLe—rmm o | mrmm o) |7
CBE T3 [ FNSR v
DLP472TEOFYW FIFAT CPGA FYw 149 33 ROHS & /'U—> T = e R
EEA FETEEN LCer s '

M

@)

@)
4)

®)
(6)

~ =TT AT = ZADIEITIR D IDNTE RSN TOET,

B BTV~ AR S D BPET /XA A,

BESZEFR TV R A AN AINZIDT SAADAEER LT ERFEESIN., ?47574%&&)\1%%5753‘75%?‘1“0

FEHEIR S, TR IR L 8 A, T A RIIIAEDOBZE 2V R — T DDA FESNTOET D, TF I R A AV LAY TR N OB L2 A2 L2 HEE L CoER A,
BEEAT: BESHL TV, RSN TR, 237 =7 TRESNH TORWRER T SAAT, 7 VTR IS T ER A,

FUE 2 — T A AIREFATTR, TEAFEITBIN COET A, VU7 ANRRENIGA LIRS WA BBV ET,

AR R T XY R ARV ANET IS AD ALK T LEL,

o T - RECRUE L2 EHE AR 558 807 Y — (RoHS), 17U — (RoHS i ML), £72132°Y—2 (RoHS %L, Sb/Br JEEA) AV ET, il s L O NADFEMIC OV T,
http://www.ti.com/productcontent TZHEFELIZEWY,

RIE ATV — | TV LT T DR ESN TOER A,

$7Y— (ROHS): T R AL AV L AN EIT S [ Lead-Free | £7-1X [Pb-Free (817U —) 1%, 6 DO T X TUTK L TBIED RoHS BFA# 72 L QWD Y8 (R L A3k L 37, 24
FFEOMENTEOEEN 0.1% FABZRNEVI B E FNET, EIRIFATZIHIG U TX PR A ANV AV ERT7 T — B, $h 7 — (A7 m e A COERAICEL TQOET,

#7V— (RoHS BEHKRI): ZOEiIE, 1) F AL —T ORI —R TV FT DIIATE N TR, Fi20% 2) F ALV —R 7L —AEDORNZEHR—ADEEEAEH T, OVl
DT, ROHS MRS TOE T, ZORSITEN LN DL TIE, EFEOERDOEH 7Y — (RoHS HEML) OS54l TWOET,

7’)*—/ (ROHS #EHL, Sb/Br JEEE): TH VA AL ANV AINIRIT DTV —1F, $37V— (ROHS A ) 12X T, R (Br) BLXOT U FE> (Sb) B _X—ARE UM 25 F72\ (B ek
BHO Br £721% Sb HEN 0.1% ZHX7e\) ZEEERLTWET,

MSL, & —Zii - JEDEC FSUREHEL SIS TMREMEL ~b | B RO — 23 ATZIRE T,

V=R [ R—= Al B - BEREER T AL, B OMEHLE B4 7 o ab S BESN TWAZERHVET, B O B4 T v a3, R CTRYILThEST, V=K [ R— . B o |
M KRIMEIIL EDZ2WIGA T, 2 1TICE TR0 ET,

o myh b—2Z a—RER EERED T IV T LB~ — BT ARA AR RENLTENHVET

BHOT A v =% 75 TSN TOET, Dy IO T AR =X 7 B0, [~ TROISNTOBE A, ZOHD 1 SEGRT YA RRSNES, (T8 7 bR T
VBEEL, BITFOMELDILTT, 24T RDRILON, EDOT/SAADT /A v =% 7 BRI ET,

BERBALRLAEBRETE: 0O —VIBEHES CODERIT, BT ABEDOT XY R A 2N A DB L O RME R THOTT, TX VA AL AV AVAY OB L ORI, 5 = F Lo TRt h = #ic
HANTEY, %ﬂ)ctﬁic'fﬁ?&@i%/rm:/DL\’Cﬁ‘b@;@E)ﬂzott}‘\{/‘ﬁibﬁb‘bO)ﬂi&wiﬁm B EADPLOW AL RHE T D00 NTH T TRVET, TH VA A AV LAY T, FEEEYNIRK T IEMER
THRETEET YR PNEE A, FI &AL T ET A, Z P ANDEM B LU E T3 L TR L FE D HTEFEATL CORWEERDHOET, THF Y R AV AV LAV BRI TH YR ARV
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

DLP472TEOFYW Active Production CPGA (FYW) | 149 33 | JEDEC Yes NIPDAU N/A for Pkg Type Oto 70
TRAY (5+1)

DLP472TEOFYW.A Active Production CPGA (FYW) | 149 33 | JEDEC Yes NIPDAU N/A for Pkg Type Oto 70
TRAY (5+1)

DLP472TEOFYW.B Active Production CPGA (FYW) | 149 33| JEDEC - Call Tl Call Tl 0to 70
TRAY (5+1)

XDLP472TEOFYW Active  Preproduction CPGA (FYW) | 149 33| JEDEC - Call Tl Call Tl 0to 70
TRAY (5+1)

XDLP472TEOFYW.A Active  Preproduction CPGA (FYW) | 149 33| JEDEC - Call Tl Call Tl 0to 70
TRAY (5+1)

XDLP472TEOFYW.B Active  Preproduction CPGA (FYW) | 149 33| JEDEC - Call Tl Call Tl 0to 70
TRAY (5+1)

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers

and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 28-Jul-2025
TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
s N
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
{ ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
DLP472TEOFYW FYW CPGA 149 33 3x11 150 315 | 135.9 112190 27.5 20 |27.45
DLP472TEOFYW.A FYw CPGA 149 33 3x11 150 315 | 135.9 112190 27.5 20 |27.45

Pack Materials-Page 1



8 5 4 3 [orere 2518913 [*' 1 | 1
. COPYRIGHT 2023 TEXAS INSTRUMENTS REVISIONS
N_OTES UNLESS OTHERWISE SPECIFIED: UN-PUBLISHED, ALL RIGHTS RESERVED. [REV | DESCRIPTION [ DATE [ BY
1| SUBSTRATE EDGE PERPENDICULARITY TOLERANCE APPLIES TO ENTIRE SURFACE. A_[ECO 2205106: INTTIAL RELEASE | 7/20/2023 | JER
2 | DIE PARALLELISM TOLERANCE APPLIES TO DMD ACTIVE ARRAY ONLY.
3 | ROTATION ANGLE OF DMD ACTIVE ARRAY IS A REFINEMENT OF THE LOCATION
— TOLERANCE AND HAS A MAXIMUM VALUE OF 0.8 DEGREES.
SUBSTRATE SYMBOLIZATION PAD AND PLATING AT BOTTOM OF DATUMS B AND C
! HOLES TO BE ELECTRICALLY CONNECTED TO VSS PLANE WITHIN THE SUBSTRATE. NANAAAAARAN NANAANAANAN I
i BOUNDARY MIRRORS SURROUNDING THE ACTIVE ARRAY.
6 | MAXIMUM ENCAPSULANT PROFILE SHOWN.
7 | ENCAPSULANT ALLOWED ON THE SURFACE OF THE CERAMIC IN THE AREA SHOWN L ]
— IN VIEW B (SHEET 2). ENCAPSULATION SHALL NOT EXCEED 0.2 THICKNESS MAXIMUM.
. SUBSTRATES PLATED WITH Ni/Au SHALL HAVE THE THREE-DIGIT NUMERICAL MARKING
IN THE AREA ABOVE THE SYMBOLIZATION PAD. SUBSTRATES PLATED WITH Ni/Pd/Au
SHALL HAVE THE MARKING IN THE AREA BELOW THE SYMBOLIZATION PAD. INCIDENT
LIGHT
SEE VIEW E (SHEET 3)
m: FOR WINDOW AND ACTIVE
. +0. ARRAY DIMENSIONS
= 1.517+0.150
F—'( vy ‘
= 3.000 0.500
= +
= 1
\ \
r— -
- " 4 |
= 22.300+ 0.220 1 \,I, | [\ 13.797 £ 0.150
= | |
= N | |
= | b N
: | I—T —_— - ~ —J\
d N
=
=
=
(1.500)
5.046+ 0.150 17.770£0.150 —————
32.200+0.320
OFF STATE
LIGHT
ENCAPSULANT 0.800 MAX WINDOW WINDOW APERTURE
3 PLACES (0.367)
INDICATED ‘
(SHEET 2) + T
/ 1.100+ 0.050 1,407+ 0.079
(IR |
0.0254|A]
2.950+0.240 } // *'—LH 2
1.040+ 0.080 (0.307) 0.020lG
ACTIVE ARRAY
149X 1.400+ 0.100
UNLESS OTHERWISE SPECIFIED DRAWN DATE TEXAS
‘ @ DIMENSIONS ARE IN MILLIMETERS J. RANGEL 7/20/2023 INSTRUMENTS
® TOLERANCES: ENGINEER Dallas Texas
((Z)O 305) ANGLES # 1 J. RANGEL 7/20/2023 [re ICD. MECHANICAL. DMD
SECTION A A 2 PLACE DECIMALS +0.25 (QA/CE ’ ’
CCALE 20« 1 M.DORAK __7/21/2023 47 HSSI SST SERIES 453
@ INTERPRET DIMENSIONS IN ACCORDANCE WITH ASME M. GARCIA 7/20/2023 (FYW PACKAGE)
T;é‘g?{g%ﬁ NONE 0314DA Y14.5M-1994 SIZE DWG NO REV
NEXT ASSY USED ON :-SE'RENTHETICAL INFORMATION FOR REFERENCE ONLY APPROVED IrD 251 891 3 A
APPLICATION J. McKINLEY  7/21/2023 Jscaie  4:1 | JsHEET 1 OF 4
INV2013-DLPa 8 5 4 3 2 1




I DWG NO.

2518913 |*' 2

| 1

AAAARARANA

AAAAAARANA

4

0.500 MIN

74

28.000+ 0.280
(DATUM B TO CENTER OF DATUM C SLOT)

(62.000)

!
T

2 L

1.865+0.130 *

!

25.696 MAX

IRiR
21000150 2300 MIN ENCAPSULANT ALLOWED \A2/
0010.050 ON CERAMIC AREA @ SECTION C-C
4
-— DATUM B
— / / f/ SCALE 16 : 1
— 5.150+0.150 'K )
|=E ( w A 2900
C
(— ( * \ y )
:( | \r ATANANANEN \s— AANAN \
—— —— ——
= || I
|l I
= Nl I [ |r\ 12.000£0.120 23.20£1°
—{ H ” (1.500)
[14.900]
(— ( \| I || 0.500 MIN
= N T ; S
L - _ -
= | AN NN _\ 186540.130 |
= / !
(— ( L J
(— ( 7
WINDOW 1.000+ 0.1M L5004 0.050 SECTION D-D
0.500 £ 0.050 (D DATUM C
\A3/ 0.750+ 0.025 (VIEW ROTATED FOR CLARITY)
SCALE 16 : 1
2X[28.000]
(DATUM B TO A2 AND A3) I
VIEW B
DATUMS AND ENCAPSULANT ALLOWABLE AREA
SCALE 10 : 1
2 TEXAS RANGEL  7/20/2023| D orere 2518913 "N
INST;&ETMENTS SCALE | | SHEET 2 OF 4
INV2013-DLPa 8 7 6 5 4 3 2 1




6 5 4 3 [ 2518913 [*'3 | 1
(2.100) 8.816 £ 0.076 (10.3680) —— &
ACTIVE ARRAY
2X (0.108
(©2.000) (0.108) —=p=— !
(5.150)
4 N
1.057+ 0.0885
!
3.684+0.076 \ \
N AN AN ] 2.562+ 0.050
| ——— e — e — e e e e |
[ |
\ i I| |
Nl || || |
(5.8320) | | | | WINDOW APERTURE WINDOW
ACTIVE ARRAY | I 6.688 + 0.0885
| i 7.474£0.050
N |
N |
2X0.108 A\ N R
T~
\_ J
(1.500)
1.208 0.0885 11.288+0.0885 ——=
(12.496) S—
WINDOW APERTURE
+0.0500 +0.0500
1.970 -0 0885 12.200 (o885
(14.170)
WINDOW
VIEW E
ACTIVE ARRAY AND WINDOW
SCALE 12: 1
DWG NO REV
2 TEXAS RANGEL  7/20/2023| D 2518913 A
INSTRUMENTS
Dallas Texas SCALE | | sHEET 3 OF 4
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8 7 6 4 3 [V 2518913 1
>—{F]
{19.145}
rgxum: 9 X 1.270 = [11.430} [1.625]
(A1, A2, & B1 OMITTED)
>—{p] EELEEEEELE: \ I S K7 @
I I
i | ©©0000000® @@@@@@@@\‘ A
©000000000YYY 000000000 | \:
@O® | @g@ c
| ©00 | | @ | o
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149x $0.305 *0-950 pins 7 SYMBOLIZATION
o gg:gggigiﬂﬂ —— 10.000+0.250 —=f=——— 11.1004£0.250 — | PAD
VIEW F
PINS AND SYMBOLIZATION PAD
SCALE 8 : 1
0.280 MAX ——= J—
(BRAZE AREA) — ©0.850 MAX
(BRAZE AREA) (R0.050)
i
!
(0.305)
@r (1.400) —=
DETAIL G
PIN AND BRAZE DIMENSIONS
149 PLACES
SCALE 40 : 1 DRAWN DATE SIZE DWG NO REV
ji INSTTIEI)J(I\?ENTS 3. RANGEL 7/20/2023| p 2518913 A
Dallas Texas SCALE | SHEET 4 OF 4
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