%%%Irﬁkl

Low Speed Interface (LSIF)

Flash

Temperature <
| Monitor

*HSSI data bus A

13 TEXAS DLP991UUV
INSTRUMENTS ZHCSY44 - MARCH 2025
DLP991UUV TV ¥ s ae
, - RE
1 5ptE — PO R BRI () 3D FHEAX
o BN 4096 x 2176 PEIES - R U A
- >890 JiM ks © Bonds
- 5.4um fgdEE e - 3D g B
-~ 0.99" 14k e 51X # 2% "
- +12° PRBEMARA (ARG TETE ) 3 %iH
- Wi T KRR R DLP991UUV £ F i #51F (DMD) & —#kn]
- SRR IR BB A N S 0 BE L AT B AT B 2 1 e R g e
© BOHATE] 355nm 2 410nm [ UV K (SLM) , 5 %0k 890 J5 LA b . 3P de i bl H A&
- (EEN-EEN ) WE RN 98% AT Tl Bty bz, -
- WS N 88% DLP991UUV A H. DLPC964 = i) 25 it i ;AL S 15 O
- CPIIATEALER A 91% (15 /3 BEIHAT £/2.4 45 HARHIE A B ERE (LD B P B R s e =2
SE TR, KT E Y 355nm & 410nm ) Wi. DMD feisseBli K1 3D fTEMMtERFAniarsan =
- ITHPRSFESIE T RECH 90% S SEIT 48 3D HTENN. mader R S
I | K0T 3D HLESHLH A 3 =
2 RiH S g
© Tk BUERE ) % LL
- BEEERGRZHA R+ =z
- 3D ﬂ E]j DLP991UUVFLV FLV (321) 42.16mm x 42.16mm —
- gﬁ}?%iﬂggﬁ” () WEELE SR BT W, I(J.)J
>
o
<

High Speed Pattern Data_(HSS GTX)

12 serial pairs

L 3
DLPC964 HSSI data bus B
. DLP991UUVFLV
< 12C Serial Control Bus N Controller HSS| data bus C

*HSSI data bus D

L J

v

L J

v

[ ] Tl Components
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R 4-1. HEE5|HHEES

p il D SO 51 i Ee g3 jﬁ(ﬁ:f)’g
D_AP(0) E1 I HSSI 4k A {55 AO+ #4) 100Q 10.79
D_AN(0) F2 I HSSI &4k A {55 AO- Z45 100 Q 10.77
D_AP(1) J1 I HSSI H4k A (55 A1+ #4) 100Q 13.77
D_AN(1) G1 I HSSI &4 A (55 A1- #4100 Q 13.76
D_AP(2) A5 I HSSI B4k A {55 A2+ #5100 0 10.34
D_AN(2) B6 I HSSI &4k A (55 A2- ¥ 100Q 10.35
D_AP(3) K2 I HSSI &4k A {55 A3+ #5100 0 12.36
D_AN(3) L1 I HSSI #4 A (55 A3- 4 100Q 12.33
D_AP(4) B8 I HSSI B4k A (55 Ad+ #4) 100Q 9.64
D_AN(4) A7 I HSSI =4 A (55 Ad- #45 100Q 9.65
D_AP(5) A1 I HSSI &4k A {55 A5+ #4) 100Q 11.96
D_AN(5) A9 I HSSI H4k A {55 AS5- 4 100Q 11.95
D_AP(6) R1 I HSSI sk A (55 A6+ #4100 Q 17.77
D_AN(6) T2 I HSSI E4k A {55 A6- #45 100Q 17.73
D_AP(7) W1 I HSSI B4k A {55 AT+ 751000 21.44
D_AN(7) U1 I HSSI H4k A (55 AT- #4) 100Q 21.44
DCLK_AP P2 I HSSI E2k A B+ Z45 100 Q 16.02
DCLK_AN N1 I HSSI S2 A - #4) 100Q 16.01
D_BP(0) A13 I HSSI &4k B {55 BO+ F4¥ 100 Q 8.39
D_BN(0) B12 I HSSI &4k B {55 BO- #4) 100Q 8.40
D_BP(1) P30 I HSSI &4k B (5% B1+ F£4¥ 100 Q 30.31
D_BN(1) R31 I HSSI &4 B (5% B1- F45 100 Q 30.31
D_BP(2) B14 I HSSI &4k B {55 B2+ #4» 100Q 9.53
D_BN(2) A15 I HSSI 44k B {55 B2- 45100 Q 9.53
D_BP(3) A17 I HSSI &4k B {55 B3+ #%4» 100Q 11.23
D_BN(3) B16 I HSSI &4 B (5% B3- #4) 100Q 11.24
D_BP(4) B20 I HSSI &4k B {55 B4+ #45 100Q 13.82
D_BN(4) A21 I HSSI &4 B (5% B4- 451000 13.83
D_BP(5) N31 I HSSI 4k B {55 B5+ 45 100Q 26.98
D_BN(5) L31 I HSSI &4 B (5% B5- %43 100Q 27.00
D_BP(6) G31 I HSSI &4k B {55 B6+ #4100Q 24.55
D_BN(6) J31 I HSSI &4 B 155 B6- Z4»100Q 24.52
D_BP(7) B22 I HSSI 4k B {55 B7+ #4) 100Q 16.27
D_BN(7) A23 I HSSI &4 B {55 B7- Z45 100 Q 16.30
DCLK_BP A19 I HSSI 48 B i+ #4) 100Q 12.98

T

— fi
w
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F 4-1. HESIHHF (48)

o il P HN-HH ) 5| B B -8 ﬁﬁ{j)}ﬁ
DCLK_BN B18 | HSSI 44 B I 4i- #5100 Q 12.99
D_CP(0) AL7 | HSSI %k C {55 Co+ %45 1000 18.56
D_CN(0) AL5 | HSSI %k C 55 Co- #5100 Q 18.58
D_CP(1) AG1 | HSSI %4 C {55 C1+ #4100 Q 23.82
D_CN(1) AF2 | HSSI %4 C 155 C1- #45 100 Q 23.80
D_CP(2) AC1 | HSSI #4; C 155 C2+ #4100 Q 26.32
D_CN(2) AE1 | HSSI %4 C {55 C2- #45 100 0Q 26.33
D_CP(3) AA1 [ HSSI 2k C {55 C3+ 2451000 24.98
D_CN(3) AB2 | HSSI #4; C 155 C3- #5100 Q 24.99
D_CP(4) AK10 [ HSSI 2k C 55 Ca+ %45 1000 17.77
D_CN(4) AL9 | HSSI #4; C 55 C4- #5100 Q 17.75
D_CP(5) AL15 [ HSSI %k C {55 C5+ %45 1000 14.23
D_CN(5) AK14 [ HSSI #4; C 155 C5- #4100 Q 14.23
D_CP(6) AK18 [ HSSI 2k C 155 C6+ %45 1000 12.92
D_CN(6) AL17 [ HSSI #4; C 155 C6- %45 1000 12.93
D_CP(7) AL19 | HSSI 2k C 55 C7+ #45 100 0Q 12.24
D_CN(7) AL21 [ HSSI %4 C 155 C7- %45 1000 12.21
DCLK_CP AL13 | HSSI 14 C I+ #5100 Q 14.81
DCLK_CN AL11 | HSSI 4 C i - 245100 Q 14.81
D_DP(0) AL23 | HSSI %k D 55 DO+ #5100 Q 8.814
D_DN(0) AK22 | HSSI #%k D 5% Do- 2451000 8.82
D_DP(1) AL25 [ HSSI %k D 5% D1+ #4100 Q 10.21
D_DN(1) AK24 | HSSI %k D 5% D1- %4> 1000 10.21
D_DP(2) AK26 | HSSI %k D {55 D2+ #4100 Q 11.98
D_DN(2) AL27 [ HSSI %k D 5% D2- 2451000 11.98
D_DP(3) V30 | HSSI %k D {55 D3+ #5100 Q 17.09
D_DN(3) u31 [ HSSI %k D 5% D3- %45 1000 17.05
D_DP(4) AF30 [ HSSI %k D {55 D4+ #4100 12.25
D_DN(4) AE31 [ HSSI %k D 5% D4- %45 1000 12.23
D_DP(5) W31 [ HSSI %k D {55 D5+ F4¥ 1000 14.36
D_DN(5) Y30 [ HSSI %k D 5% D5- %45 1000 14.32
D_DP(6) AB30 [ HSSI %k D 5% D6+ %45 100 Q 11.16
D_DN(6) AA31 | HSSI %k D 55 D6- Z45 1000 11.16
D_DP(7) AD30 [ HSSI #4%k D 5% D7+ %45 1000 13.11
D_DN(7) AC31 | HSSI %k D 55 D7- #5100 0Q 13.11
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F 4-1. HESIHHF (48)

El)i: BKpE
HEN-FHO 5| B B -8 i
B J84% ID (mm)

DCLK_DP AG31 I HSSI #4k D i+ Z45100Q 13.93
DCLK_DN AH30 [ HSSI #2; D i f- #4100 Q 13.93
LS_WDATA P B26 I LSIF LVDS #i#+ Z45100Q 10.90
LS_WDATA_N A27 I LSIF LVDS %- %45 100Q 10.90
LS_CLK_P B24 I LSIF LVDS CLK+ F4r 100 Q 11.05
LS_CLK_N A25 I LSIF LVDS CLK- 245 100Q 11.03
LS_RDATA_A F24 o) LVCMOS it 2.04
LS_RDATA B D26 o] LVCMOS #it! 5.26
LS_RDATA C F30 o) LVCMOS %t 9.57
LS_RDATA_D c27 o) LVCMOS it 7.15
AMUX_OUT E17 o BERLINR 2 B 5 4 6.36
DMUX_OUT E29 o B IR 2 B B 7.22
DMD_EN_ARSTZ |AE23. E27. Y4 [ ARSTZ 17.5kQ T 63.74
TEMP_N E23 I LR R N 3.21
TEMP_P F22 [ L AR P 2.86

A29. A3. AA29. AB4.

AD10. AD12. AD28.

AD8. AE13. AE15.

AF10. AF12. AF18.

AF22. AF24. AF26.

AF28. AF6. AH10.

AH12. AH14. AH16.

AH18. AJ1. AJ11.

AJ21. AJ29. AJ31.
VDD AJ5. AK2. AL29. B4. P HF A% R LR R}

C1. C13. C21. C29.

C31. D12. D16. D18.

D20. D24, D8. F10.

F12. F16. F18. F20.

F8. H16. H18. H20.

H22. H24. H28. K4.

L3. M4. N29. P28.

P4, T28. T4. V28,

V4. Y28

AB28. AD14. AD16.

AD18. AD22. AD24.

AE19. AE27. AF20.
VDDA AH20. AH24. D10. P HSSI HL i P

D14. F6. G11. G15.
H10. H12. H14. H26.
H8. K28
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F 4-1. HESIHHF (48)

51 p

H/R

JE24% ID

BN -Fm )

51 B A

WERE

(mm)

VRESET

AF4. AG5. D6. E5

P

B AL A5 5 S LA R R )

T

VBIAS

AD4. AE3. D4

P

B ALAE S 1E B A PR IR P

T

VOFFSET

AD26. AE5. F26. F4.
H4

HVCMOS s fL ks, JH 2 4R 1

T

VSS

A1. AA3. AC29. AC3.
AD20. AD6. AE11.
AE17. AE21. AE25.
AE29. AE7. AE9.
AF14. AF16. AF8.
AG11. AG13. AG15.
AG17. AG19. AG21.
AG23. AG25. AG27.
AG29. AG3. AH2.
AH26. AH4. AHG6.
AK30. AK4. AKS8.
AL3. C3. D2. D22.
D28. D30. E11. E13.
E15. E19. E21. E25.
E3. E31. E7. F14.
G13. G17. G19. G21.
G23. G25. G27. G29.
G3. G5. G7. G9. H2.
H30. H6. J29. J3.
K30. L29. M2. M28.
M30. N3. R29. RS3.
T30. U29. U3. V2.
W29, W3. Y2

E23il

T

VSSA

AD2. AH22. AH28.
AJ13. AJ15. AJ17.
AJ19. AJ23. AJ25.
AJ27. AJ3. AJ7. AJ9.
AK12. AK16. AK20.
AK28. AK6. B10. B2.
B28. B30. C11. C15.
C17. C19. C23. C25.
C5. C7. C9. E9

Hetth

P

N/C

AAS5. AA27. ACS5.
AC27. AG7. AG9.
AH8. F28. J5. J27.
L5. L27. N27. R27.
N5. R5. U5. U27.
W5, w27

NC

(1) I=%A,O0=%l,6 P="J§, G=H#b,6 NC=Juiks
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5 k%

5.1 Zaxt B RAUEE

HEE A R AIUE " 38 AT AT RE S0 e PG RO AR o 4000 B R BIUE A HF AN IR AR IX Be 56 A T BAE L
BAT AT AR H A 26 F R RERS IR W I2AT o 0 SR B WU AT SR A AR i K BUE (BT N, S8 F AT BEAS
REEIEHIBAT | XA RN ST SRR . DOREAITERE | IRk AT A A o

SYAHF \ P EXIESIEY
IR LR
Voo LVCMOS A #3248 H1 LVCMOS {1 (LSIF) Fy i EM 05 2.3 v
Vbpa P ER AT R (HSSI) B0 38 i1 e I e (1) -0.3 2.2 \%
VorFseT HVCMOS A0 Hi AR (1 L 5 A i (1) (2) 0.5 1 Y,
VBias T E AR ) R R (1) -0.5 19 \Y;
VRESET s PR A PR R (D) -15 0.5 \Y
| Vooa - Vob | PR R R 25 ( et s ) © 0.3 v
| Veias = Voreser | P Y5 R ZE A ( 4aXE ) @) 11 Vv
| Veias - Vreser | PR PR TR 2548 ( 2l ) © 34 %
A HE
HAR B IE - LVDS f1 LVCMOS(™) 0.5 2.45 %
HARA RN BE - HSSIM 6) -0.2 VoA \Y
RO (LSIF)
feLock LSIF B4 (LS_CLK) 130 MHz
[Vip | LSIF Z 4%\ L i £ ©) 810 mV
Ip LSIF Z 45N B ™ 10 mA
AT (HSSI)
feLock HSSI i 40 (DCLK) 1.65 GHz
| Vip | HSSI 275\ L i 4 040 d i 700 mV
[Vip | HSSI 2= 43\ o i 52 B o 1 700 mv
IR
Taenr AR 3 E) 0 90 °C
K T AR (355 6) -40 90 °C
Tombom AR 3 E) 0 70 °C
K T AR (355 6) -40 90 °C
TDELTA_MAX [TP2 5 TP3 IR AAE] 2 Tmin_array © 5 °C
TDELTA_MIN [TP2 5 TP3 5/ MH] 12 Tmax_array © -30 °C
RH TCAERITS AR I (R X I 95 %

(1) BT EEY L T (Vss) NFEME. AT Witk DMD IEW 1247 , BAUERLIFATH A EIR © Vops Vopas

VReseTo RIINEFETE N Vag &
(3) ST Vppa A1 Vpp Z 18 HIEE B fe VR4t e R 254 , AT A S ORI AR k.
(4) WP Veias 1 Vorpser Z MR RV R 228, AT RE T3 i v Reid k.
(5) WL Veias 1 Vreser Z AN RPN B R 228, P &8 S BB Rt FEd K.
(6) HESIHRAF AT A FEE R R AR, ZEKMABRESUEIEH . LVDS Z M NS e 2 R |, 7500 7] Be 88 N

Ui L RE 25

Vorrser~ Vaias A

(7)  ZMASEE I E KR , 50T R BUR N ERsiE B PR A . MUVEE A T g s AT H 1 (HSSI) i 1 (LSI).

(8) FRINRZCIEHIZNE

WAUERLAE ] 6-1 FrosIilial A 1 (TP1) SR KRR AR BRI (AR 6.6 PHITHEE ) BEAT M it 4

(9) HREMIE , HSM 6.6,

8 HERXFIRIF
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5.2 g%
& FE A C e R G A 21T DMD,
% 25 B/ME | BKE XA
Tomp DMD 7R -40 80 C
RH AEGTHE R ((ARVA B ) 95 %
5.3 ESD &%
%5 E 28 JLH iR Bhr
NSRS (HBM) | 754 ANSI/ESDA/JEDEC JS-001 #54E(") +2000 \Y;
V(Esp) F A — — —
75 HL SRS (CDM) |, %54 JEDEC #13t JESD22-C101?) +500 \Y

M
@)

5.4 BT
TE AR AR 1T 10 AR I 3 V6 LR e e R (Rl g ) (O

JEDEC 344 JEP155 #5114 : 500V HBM B} BB 7EARE ESD &2l F2E T 22448/,
JEDEC (#4 JEP157 f5ih : 250V CDM I} RefS 7Ebritk ESD 2R N 22247

SRR | B | mme | Bk | e
IR
Voo LVCMOS W% iZ %8 A G #: 1 (LSIF) 1 v I i (2) 1.85 1.9 1.95 v
Vbpa IR AT (HSSI) 2 0kcas i) B i R ) 1.85 1.9 1.95 Y
VoFFsET HVCMOS Fisis e 45 ) e 51 e (@) (B) (4) 9.5 10 10.5 \Y;
VBias e AR 11 P P8 Pl I (2) 17.5 18 18.5 Y
VRESET T HAR g HL Y HL R ) -14.5 -14 -13.5 v
| Vooa - Vop | FLYR R R 25 (el ) © 0.3 Y
| Vaias — Vorrser | |HEHUEZEA (45 ) © 105 Vv
| Veias ~ VReset | HR LR ZE A ( ZB0HE ) 33 Vv
LVCMOS #A
A = TR HLR @) (7) 0.7 x Vpp \Y,
Vi R H PR L R @) (7) 0.3x Vpp \Y,
RO (LSIF)
foLock LSIF Wi (LS_CLK)®) 108 120 130 MHz
DCDyy LSIF 45t 2 (LS_CLK) 44% 56%
[Vip | LSIF 2 45\ BLUR R ) 150 350 440 mv
Vivbs LSIF B E® 575 1520 mvV
Vem FEAE LR ©) 700 900 1300 mvV
Z\INE 288 22 oy BT ( PWB/51£8 ) 90 100 110 o)
AN P 0 2 43 i 4 P B 80 100 120 Q
FE R ATEO (HSSI)

feLock HSSI B 4f5iZR (DCLK)E®) 1.8 1.8 1.8 GHz
DCDyy HSSI %8t % 2 (DCLK) 44% 50% 56%
| Vip | Data HSSI 273\ HL T I 13 2504 s (B) 100 400 600 mv
| Vip | CLK HSSI 2434\ Ha e 2 e i 125 (8) 300 400 600 mvV
VCMpc Data SR E (DC) Hodh i (®) 200 600 800 mv
VCMpc CLK NI EE (DC) i 4 i 18 (8) 200 600 800 mvV

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DLP991UUV

HERXFIRIF 9

English Data Sheet: DLPS269

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dlp991uuv?qgpn=dlp991uuv
https://www.ti.com.cn/cn/lit/pdf/ZHCSY44
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY44&partnum=DLP991UUV
https://www.ti.com.cn/product/cn/dlp991uuv?qgpn=dlp991uuv
https://www.ti.com/lit/pdf/DLPS269

NOILVINYO4ANI 3ONVAQV

13 TEXAS

DLP991UUV INSTRUMENTS
ZHCSY44 - MARCH 2025 www.ti.com.cn

5.4 BYUsIT&ME (82)
TE 14 RIS A R 1 LA IR P S B R e T (BRI S i ) )

SRR BME | HEME | BKE L:-¥TA
VCMacpp IR 3 S RN I S T A P TR S S (st ) ®) 100 mV
ZIINE ek 2= 4 THT ( PWB/GI 4k ) 100
ZiN B ZE S L (Rcerm) 80 100 120 Q
B
K T AR (B 7135 (10) (1) (18) (16) 45 70012) °C
TarrAY —~ -
JRIATAE (et 500 AN/ ) B RIREZIR 2 (14) 10 45 °C
Twinoow TAEN A& IR, TP2 Rl TP3 15 75 °C
TDELTA_MAX [TP2 B TP3 H"]B%j(fﬁ] % TMIN_ARRAY (18) 5 °C
TDELTA_MIN [TP2 = TP3 ()i /MH] i % Twax_array (1© -30 °C
RH AHXRIE (JEXEE ) 95%
Rala AR B 2 (1) 50%
ILLyvs ek < 353nm i () R B 2y (19) (17) (18) BA T | mWiem?
ILLyva P = 355nm H. < 365nm I R B 3y (15) (17) (18) BEATI | Wiem?2
ILLyys WK = 365nm H. < 385nm 1 HE B o % (15) (17) BRAR TI W/cm?
ILLyv2 WK = 385nm H. < 400nm i IR A3 (15) (17) BERTI | Wiem?
ILLyv+ WK = 400nm H. < 410nm B 1R B TH 2 (15) (17) AT W/cm?
ILLyy WK = 355nm H. < 410nm B G BT 2(15) (17) (18) BATI W/cm?2
ILLyis WK = 410nm H. < 800nm I f & B 1y 2= (15) (17) PR TI W/cm?2
(1) B TAESRIAE R AT Wb 223 DMD 2 J5i&
(2) iz DMD TFHFEERELUFHTE BIE © Vop. Vopas VorrseTs Veias A VreseT. 1847 DMD FHE T Veg .
(3)  JTEHEEIILL Veg H2Hh 5] JAFEHE
(4)  VorpseT HLUR HL K R A A AL T-48 5 H Bk He B YE LAY
(5) NTBIERRAEK , HIREEZME | Vopa - Vop | L21VNT18 € FRIE
(6) AT Bk R R , FEJR R R S E | VBIAS - VOFFSET | INITUNT48 5 PR AE
(7) LVCMOS #ii A\ 5|5 DMD_DEN_ARSTZ.
(8) S FERFT I EEEATED (HSSI) B FEKR,
(9) EZRAFERPHCERED (LSIF) P EER,
(10) i DMD [FIR B8 T AEA UV BRI K @74 T, WSAiR 28175 o
(1) BEINRE L BEENE |, WAUEIR “DMD M /Z7E 77727 FiatRys “DMD £l sl s (TP1) AL I & 15 RE LA s 4 s
REREAT 20 BT TH 5
(12) R CAERES G R AR YE DMD 7E R 28 B F vh 48 T OB G Bl o 2 LUk AT PRl D0 THERE RO KIS AR IR EE 51 & Bl o5 2 L i e
X, BB “ G AR DMD T FRE .
(13)  KJsE SCABAF RS 75
(14)  F35E SO AFA3 5 i 301 18] () B AR [R]
(15) DMD ErT B NS 5 RO Ty 3 52 454N Fa 5 UK Bl 6 e 06 T 6 285 B DA R BB PR 3R S T armay FOIBR 1
(16) WHEEITHERG , ES R “DMD #/ZiHE .
(17) T EFWERY] , HSH B FEZ T E .
(18) X TATAA 355nm BB UK IDGIE |, AU FBLEIER A | DMEFE 353nm b3 KPR BIEUE T % E. M 355nm £ 353nm [1) B
TR TR B RRAC , R A8 353nm &b 14 5 K Th 3R R il o
(19)  FHhk o5 25 R FR AT bl T —FOIRAS (112.0° 80 - 12.0° ) 5&F M FHIRA (- 12.0° 8 12.0° ) KR E 5. 50% 64T 50/50
G, HH RS bl T AT TRIRAS IR E LGSR 50% |, A& KT R RS IR 8] LU 50% . B Kb i F LI E 2 E R | S s E
FRIFE Tt 5% 5 23 B ) e S
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5.5 #EREE R

DLP991UUV
b Ei=tan FLV 33 L: V78
321 5[y
Rmax_ARRAY To_Ceramic | LAEXIZE MR & 1 (TP1) BB KA () 0.55 °C/W
RmIN_ARRAY TO_CERAMIC | LAEKIEE MR £ 1 (TP1) B#BH R/ ME™ 0.30 °CIW

(1) % DMD L3t nlR I SCRIFE R A AR AL S BP0, SRS ol 2 OB A R RS B AR 30 R GL L A RE S A S RS AE 1R
SE ) LAV A . 1% DMD b S i e 32 2y AR XIS R NG 688 E) |, AN rT e 20 — &4k 1 & LRI ' e A
SR IR e R AB R B IR AT & MBS ALBR Z ANIERE |, BOMIZ X IR AR PRS0 o B 2 35 [ AR AR AR O AT 5
Yeo XIT TP1 fE , S HK 6-1.

5.6 HAS4EM
TE 1 RIS 1 A S P 3 R FRR LR R ( BTk A B )

#3 | BHO O i | B | s | Bl | B
B - iR
Iop LIS LI Vpp @ 15 1.9 A
Iooa HLIR LI Vppa @) 14 1.9 A
loFrseT AL LA Vorrser © © 37 50 mA
Igias FLJEHLIT Viag © ©) 12.0 50 mA
IReSET B BB Vreset ©) -50 -25 mA
Tha - SRYE
Pop AR Th 2 FEHEL Vpp @ 2710 3710 mwW
Popa FLIR DI AERL Vppa @ 2500 3600 mw
PoreseT BRI AERL Vorrser ©) ©) 370 525 mw
Paias LRI FRAERL Vias ©) ©) 216 925 mw
Preser HLIR I 2 FE AL VReser © 350 725 mw
ProTaL HLUR T FR AR T 6146 9485 mw
LVCMOS #A
I I LSS LD Vpp =195V, V, =0V -100 nA
IH LS PNCER A Vpp =195V, V| =1.95V 135 uA
LVCMOS #rt
Von LU R HE®) lon = -2mA 0.8 x Vpp v
VoL B4 AR E®) loL = 2mA 02xVpp | V
FWCER IR ElRp
Al /MR A O 100 400 600 mvV
A2 RRfESI2IEO (10 600 mvV
X1 BRI 4 0.275 ul
X2 ORI 4O 0.4 ul
| toriFT | FE N G 22 R A b R $icdig 2 8] RO VEE A% 20 ps
BA
Cin N2 LVCMOS f=1MHz 30 pF
Cin ENHLZE LSIF (kg0 ) f=1MHz 20 pF
[ P 2 P _ _
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5.6 BSHFHE (%)
75 RIS PR T 0 AL P V0 P R A (RS T T )

s SH? 6 JURSAR?) BoMA | SAUE | BORE | Bfr
Cour B PR f=1MHz 10 pF

(1) BUCSATHRM PSSR (BRAERDANE ) .

(2) 1217 DMD FFEEE: LN AT B ¢ Vob~ Vopas Vorrsers Veias 1 Vresere 1217 DMD TEIA Vss PUZE:N
(3) AT RS DIHEH B (Vss) I HE.

(4) ATPEAERE K, BIFEBEZE | Vopa - Vob | LAUN TR E KRR

(5) ANTHLEFEEKR , BIFEEEZM | Veias — VorrseT | LAUVN TR ERIBRIE .

(6) FETTE 90us W4T 1 ARG AL, 1 IRFEFIINERFN 1 R4 R AL = A8 ) TR FEHK

(7)  LVCMOS %A%t %$ 31 DMD_DEN_ARSTZ.

(8) LVCMOS fith A4l %t 51 il LS_RDATA_A #1 LS_RDATA_B.

(9) iESHK 5-10 “HI IR E (1e-12 BER)” .

(10) 7E45 5.4 e Lo
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5.7 FF okt
7E B SR SR AF T B AR R Y B py AN e YR EE R T IS ( BRAES AU )

7 2¥ WA AR B/AME | LEME | BXE | $AL
EIRAERE | I EPE] Q |, LS_CLK ( Z4IEnEE ) A b | o _
tpo FHIRH] LS_RDATA i, () Cu = 5pF 11 ns
Wb AR | S Q , LS_CLK ( ZAMEES Y Am E| o
tpd JHi#] LS RDATA itlt. ™ C_=10pF 11.3 ns
E1E% |, LS_RDATA 20%-80% , C_ < 10p 0.5 V/ns
il 5 R, LS_RDATA 40 60 %

(1) &S K51,

LS_CLK_P
1 X 0 X 1 X 0 1 X 0 1 X 0 X 1 X 0
LS_CLK_N

[——1 period————

LS_WDATA_P :>< >< >< Stop () >< Start (0) >< >< >< >< >< ><

LS_WDATA_N
“«———tpp———————¥

[ L[]

BIST A Acknowledge

& 5-1. FFRARFE
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5.8 B P B3R

TE B 2R SR T B AR R Y B py A e YR EE R T IS ( BRAES AU )

"5 B \ R | B | nmm | B | Bf
LVCMOS
t; T ) 20% % 80% H ik 25 ns
t TR A () 80% 2 20% ik 25 ns
D (LSIF)

t, Tt @ 20% 7 80% Jifk 450 ps

t T R @) 80% % 20% H:if A 450 ps

tsy ST G) LS_CLK -FH 2 7T LS_WDATA # 2eif1a] ( 224 ) 15 ns

th fifm 1) @) LS_CLK FJHis 2 J5 1 LS_WDATA ki a] ( #45 ) 1.5 ns

FE TR O (HSSI)
t, T bi 1)) M -AT B AT [R5 R 1 w5 R R 50 100 ps
s B ] () ANAT F AT R A AR P S 50 100 ps

(1) A3 LVCMOS {1 L FHif a1 R it 1] | %2 14 €] 5-8.
(2) A K LSIF [y EFHB R R IR, S S E 5-4.
(3) AHX LSIF g BT RARFRE | &SR K 5-3.
(4)  AHXHSSI F_ LTI EAR R, &SR E 5-9.

1.255V

VLvDS(max)

R oY e N | WAy - Vip

VLVDS(min)

0.575V

& 5-2. LSIF S ER

1
VLVDS (max) = VCM (max) + ‘E X VID (max)

1
VLvDs (min) = VeM (min) — ‘E X VIp (max)

Pty
LS CLK_P
50% X
LS_CLK_N
—tgy — Pty —P
LS_WDATA_P
50% X
LS_WDATA_N
(—— twinoow ——
& 5-3. LSIF if PR
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100 VLS CLK_P, VLS_CLK_N, VLS_WDATA_P, VLS WDATA_N

VID Voltage (%)
(42
o
T

|
|
|
|
|
|
|
|
|
|
|
|
|
-
|
|
|
|

==

& 5-4. LSIF b7+ R IR E#2 2

Y Ve < VP + Vi)
- M= 2 LS CLK_P,

LS_WDATA P
— - _[—I - —
|

Vip
LS CLK N, 9

l _|L87WDATA7N LVDS
- - T —[_l Receiver
Vewm Vip ViN
& 5-5. LSIF B EE R
LS_CLK_P H‘\
LS WDATA PL__|
ESD Internal
§ Termination
— (ZIN)
LS_CLK_ N[ LVD$
LS WDATA N L] Receiver
ESD
& 5-6. LSIF ZE35 A
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A
9; ViH
8
5 Vrs - -
. T
®
8 AVT
” 4
v-r—-—-—-———"4>—+7§-———7"""""""""""""""—7--
v r-—————"H——"7"7-—" """~ ——————— & —— -
DMD_DEN_ARTZ
Time -
& 5-7. LVCMOS #i iR
A
DMD_DEN_ARSTZ
100 f----------
S 80 b o e __
[0
&
8
[a)
=)
>
po AL i)
s e
Time
& 5-8. LVCMOS - Ft/F [ A %=
e
VHsSsI(max) ' T
VeM ==~ - - KFT T oo R - Vip
VHSSI(min)
1
VHSSI (max) = VCM (max) + |§ X VID(max)
1
VHssi(min) = VeM (min) — |§ X VID (max)
& 5-9. HSSI L E R
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X1 1-X1
X2 1-X2

0 1 Ul
5-10. HSSI R B4 i4

\

)y Pty P
DCLK_?P

50%

DCLK_?N

& 5-11. HSSI CLK ##1%
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5.9 R REEONE
% B/ME JAUE BXE Bfp
B [ E 43 1 DXt o £ ok £ @) 1334 N
B v A ST X 3t ) K 1 k() @ 712
S ) A AT XA 1 0 K 63 @) 200

(1) IR A GO R ARSI DX LA SRS P 5] 0 A FEEE A DX LAAE ((1334+200 - ZEifE A ), s SR < XS 41
R
(2) fEE 5-12 PRI A B 515041 .

/,),),),),)33333,),),),)
otwtntntwtwiffn@ )8) )((:ntwtwtn
OO O OO0 0000000
R R R SR SRR P PX PX SR G R G SR XSRS
00G D0
004 DO
004 DO
CxexaX DO
Thermal — | 00O P
Interf Al O(:)L 7(:)(:)
nterface Area O(Jf-)(;- )(Jf-)(;-)
ORONE, h-00
SO0 0-0-0-9-9-0-0 0005
o “0-0-0-0-0-0-0-0-0-0-0-0-0-0-0
Electrical _—1 000 (ONONONO) (”“)(““)(“ OCC) OO0
Interface Area | O0-00-0-0-020°0-070°0-0-0°0-0
n 0000
00000070 Oocococ/
\
L |
Y {
| {
i
1
Other Area —~

X ' ¥
\ i S/

%m ‘A Area

& 5-12. ARG RFEEOME
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5.10 THEEREF YRR
E = BB Ui-A Hhr

M s 4096 (6
N A IEATH 2176 G
P PEE (153 ) TAIgE™ 5.4 um
(DGR AL) (GG IR AN VI 22.1184 mm
A PR A e () BRI BE x A IRAT 4L 11.7504 mm
BT IRIAAE ( THESAERS ) @ | it (POM) 20 RS
B IEBAE (AN ) @ | R (POM) 20 s Eum

(1) iZH K 513

(2)  AUEEES A BEIHER G5BT E — 20y POM BB I MIRgE . X S RUgEAE 454 LA/ el < gl BHE | 3 sl “ 777 R
R, B AT B B DA ) <O P RS R

Incident
lllumination
Light Path <+ oA —
\ or-am = EI E' =
T T T | e mommm| 1
1 | O0O00 OOEd
2 |WEE ----mmmrm oo HEE
3 [T BE
O o Active Micromirror Array -
; ! M x N Micromirrors | ;
' I |
; ! On-State : :
! : Tilt Direction P A
- N e
i i AN ! ;
[ ! Off-State ! I
: : Tilt Direction | :
m . m
N-4 |0 'mE
N-3 [EEE -~ mrmmrm oo EEE
N-2 |DEEE HEEE
R [ o EEEEE|
I: Array Width :I \
Off-State
p Light Path
|
P Ip
y £t
lP]
& 5-13. TSR RS Bt
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5.11 TR RS DR
= - B | A | BK \
MA@ @) @ 6) Ehk A0 11.0 13.0 Ji
COT | iiss X it i) ®) ST R 1 3 s
TSR 1) (D) #I PR 4 us
it ek g 17 ®) 44 46 i3
7E 355nm & 410nm 1735 K 76 [ P 1tk e 1) i 2 69
2 (9) (10) °
JEAAT S 10
AR AE () e
AL 0 .

(1) A6 T RA MBI M T AT 1R
(2) BB RIEPR A A RS 22 5
(3)  Fm AR IUR A IR T b B B A0 025
(4)  FORRCT R Bk s TR S b0 R 2 10 T 2 AL
(5) MTHLERI , LEHA REOLE R D5 MG BAMA IR E X EM . 6 T3 RIS R | S0 R BTR A LT &
SNBSS LT SRR R EI SIVE . 3R RGBS | B82S TR L T R & S L A5 L . R
ARG L
(6)  WABEHRFR M — B IRASHEH AR R AR &5 7 5
(7) BB 2 ) A BB B ko 455 0 — A L BB T8 2 105
(8) UM TEIERE “B” A1 “C” TR
©) Tﬁ%ﬁﬁ*&@@%m¢ﬁﬁﬁDMD%?WK@&%k%%%?V%M&HE% {5
WO AR AR
. %%%EMt%Eﬁ%
o WAL | DR R G B
- DMD FHiFE 511 13
S B 47 €
L uratt

58 ARFR DMD S5 2 5T DL R A% FH 454
+  355nm Z 410nm 2 [A] i E B
o SNBSS RIAR R T IR 0 5 ) 2 24°
Btk X T IEH & 1oF & 0°
113 BB LA%
. fl2.4 ¥R

MR A, AFk DMD 652303 i BA R PUANER 4 T
o TUBEREFIATE R B FRFRIEN 90%

W RESIRTI AL « ArFR(E N 91%

TR R S 2 - BRFRME N 88%
o BEGTE  ARRREY 98% (il , AT )

(10) RA BB &4 LRSI | MR T R o SBETF 56 o 2 U RO SR b LK ot DA S 6 A 42 SO B S LR AR ) T
e % AR T IIASLE R BERSALAR RO MBI 51 B e

(1) ATAEMBBRIETCELE “OCH” G EM “FTIF” £ B2 [0 IR F U s
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5.12 & 4%

2% TR B pmw | RF| aa

& A EHR R Corning 7056
CISETES WK 589 nm &b 1.487
BB S % | 355nm - 410nm K- [ A 5/ EH T4 0 - 30° AOI (D @) 98 %
W OES | 355nm - 410nm WK R0 PME. &M THPE 30 - 45° AOI () @) 98 %

(1) S, BRI, 9
(2)  AOI- NS NAICER 5 RIS SR AT AR L2 I 0 f

5.13 it Fr o3 F A%

DLPC991UUV DMD TFE 5 iEH DLP & A py = Aot (B35 el TI DMD =68 R ot ) g6 A
RESCHL T SE D REATIZ AT . TI DMD =8 AR 2 H T #/E sz Hi] DLP DMD 1) TI BRI
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6 40 B

6.1 MR

DLP991UUV £+ s #sF (DMD) s&—3#k 0.99 Ji~} X} Mk 2 [ el milas , — e RS mMEs v k. 1%
DMD £ —/H - FHiA . a5 MLE 24 (MEMS). N BB 1 N ZE S ml 47810 (HSSh. %
DMD t 1 {2 CMOS 77t Fi oo i —4ERE B2 K . 1ZFEFNHEZT A M A6 R IT I e LA N ANl e T IS . T
Z K 5-13. B A MEERITE N “17 80 “0” SR ADE)ZE CMOS F-ik s H) F-hE s E | Al DL g i ik
% 1) IE fm % A B AR % A1

AR EIZAT |, 1% 2% DLP991UUV DMD 5 TI DLPC964 T k54| S 44 i A .
6.2 ThEe HHERE

— VRESET
— VBIAS

— VOFFSET
— VDD/VDDA

— VREF
— VSS
— DATA

— DCLK
— RESERVED

Channel A Interface

A 4
Control Pp| Column Read/Write |« Control
Bit Lines
A 4 Y A 4
0,0
(©.0) Word
Voltage | Voltages Micromirror Lines Row
Generators d Array b
(M-1,N-1)
A Y
Bit Lines
Control p| Column Read/Write |« Control
A A A
Channel B Interface
nfdnfdup bt
NDRHNAXSIO>
L S s> [aYalis
o~ L= [T}
> <>D a %]
> s
fRiEiE A B C I D K5I IVEARE S , 62 7 4 177 5.8 19 “HSSI #1107 #ay
iBiE C A1 D M7\ AFI B AHR , EDN TIEMR I , Bl ok 3L 2 .
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6.3 REMEULEA
6.3.1 HREL

DLP991UUV DMD 75 % Fi AN Bt B 5 4 AE IE #3817 : Vop~ Vopas Vorrsers Vreser 1 Veiase VDD/VDDA Hi i
EINTEE 1.9V . N TR B IREh s H] , X BN DMD 4248 T Vorrser (10V). Vreser (- 14V) 1 Vgias
(18V).

6.3.2 i/ /5

P HCE AR LS S BRI P o FE 0 M i i, 6 25055 R I A 5| AR 7 e A B AR F R B SR o I
HEIRABEAE R TS E RGOS | A BERA A 7 I B R IR SE PR 8. R G BEiE A L i
IBIS Bl Ath 47 3 T HRE I Py S ME 13 5 RGBT RIS 8 B A EL AU R AL AT B A8 I PP (5 5. %40
B BE AR ST R SRS A i K Bk

6.4 1 DIRER A

DMD Zhae it Bostshlafztl. AREZ(HER , S5 DLPCO64 H v ithi a2 i #% K R sk & TI B
TRE .

6.5 JuFE NI M ARG KGR EEEFM

#HiE
T D2 R G0 AT S PRI b 3 PR 1 3 5 P55 By 52 B DMID s A AR FEAE T 54 E

T b e g (G A REAS R ST . BSCLP i I 28 m B %Ak fE , R EAERZ LM RGBT S8
BIFEAT R . N T IR RGO AR GR & |, 2D RS 28 BARA T RETUL 2 & — AT BLAR
RN, HBEAE BB A R T2 B A5 & LR &1 h PR D6 R AT

6.5.1 FrF N BIAIFE AL

DMD 2 [X 35k 1 1 B A4 5 e 2 e A BB FLAR T s LR AR BE A AR ) o PR AR AE BB RN /B 5E YEE rh s n 17 3E 24
LR CABH $4 0k B BB B0 P IRDE A 22 B0, 75 W% A B R 15 8 AR AR 281 T s il A . s iR A e LT
DMD ¥ “FTHF” e SATT HAB G FFHIRE 7, A5k E DMD % . DMD UHESE #5% DMD itic Hioth R 45 %
M ( BlHnESRBGE SR ) A R PHEPRS S . R EBE LA BT MR A, 5808 i RS BUE fLE A
FLIRBIEUE AL A KPR DA b, SR 7R 2 I AE AN/ B AT I X 3 vl A 4 RIS RANES .

6.5.2 JLEVLE

T A B RIS EUE |, B2 0 R ) S S BEARFR AR O s T e 22 oo e NS G 2° SN . 6l
I UE 2 1E T 7R B IAE RN/ B AR XA A P2 AE AN AN |, XA RE s BRI R G LA ki, BHRTE R G REUE AL
FH G R AR A RE LT .

6.5.3 BT A H

S E ) TAE X 8% DMD & DR N I FLBR R | 1Z LB IE S M USRS T DMD it i 4 gs#y | FF HEL R
W& 2P TAE S . RS E 1 FLBR A H e 2 DR 10 FLBE T 10 (3 A0 B b mT L 1) HeAdh 3 T S i 7
VR, BB RGN, A0 NGB & 11 FL R AT fr] A7 B 1R il 2 AT BRI, (8 AN i AR X 3 - F3%
HEAKCTFZ) 10%. RIEFE RGAIEFZE0 | i G AT RE 7 Bk — b b B i s 10% KT RUR A RE# 4252
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6.6 DMD Bt &

[ TP2
!/ N\ P2 \_\__

29.50

~— Array

/

TP1

AN \\ /" 1P3 ] 1

- TP3

TP3 (TP2)
| _\\

Z L)

|
L =
L— 3X 21.08 +‘ TP

& 6-1. DMD #Jll3 x5

|

Tl K B LS T ARR A o e S AU B . PR A DR A A ar AT 0 v 5. DU A R i 1 e
BB I 5 v P il P 2 TR R R 2R

M
/]

Tmax_ARRAY = Tceramic * (QaRRAY X RMAX_ARRAY-TO-CERAMIC)
TmiN_ARRAY = Tceramic + (QaRRAY X RMIN_ARRAY-TO-CERAMIC)

TDELTA_MIN = [minimum of TP2 or TP3] - TMAX_ARRAY
TDELTA_MAX = [maximum of TP2 or TP3] - TMIN_ARRAY

QarrAY = QeLEcTRICAL + QILLUMINATION

E8

Tarray = THEASH IFESIRE (°C)

Tceramic = MR &R (°C) (TP 7 E )

RarRrAY-To-cERAMIC = FEFI Z [ % TP1 B3B3 H ( °C/EL )

Qarray = FEF1_E 155 DMD ZhE (W) ( A + TRk )

QeLeCTRICAL = PRFR RIS

Qincipent = £ DMD @ NSk

QiLLuminaTiON = ( DMD ~FEJHAIR IR x Qineipent ) (W) (1215 17 5.4)
DMD AT PR TR R = 0.25

DMD KPR T IR IR = 0.40

DMD LI FFEROR AT AR, Bk TR S . B sl R M TARIR . O 7 RBESRE , DMD (2 & FEHE
(QeLectricaL) 9 9.5W. HOGIEIR UK h R R AR, BB T8 i) TARRS OGRS . LIl BoR 2
KX F RGP A DMD SH AR EREAEFES BRI 91.0% , FEFIL S LRI AN 9.0%.
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SRR AT TPARAS RS0 SR A F R
6.6.1 KATKE#Z (Tperta_min)

TP1 (ceramic) = 10.0°C (measured)

TP2 (window) = 20.0°C (measured)

TP3 (window) = 22.0°C (measured)

QncipeEnT = 64.3W (measured)

QeLecTrICAL = 9-5W

Rmax_arrAY-TO-cERAMIC = 0.55°C/W

Qarray = 9.5W + (64.3W x 0.40) = 35.2W

Tmax_Array = 10.0°C + (35.2W x 0.55°C/W) = 29.4°C

Toeta_min = [minimum of TP2 or TP3] -Tyax_array = 20.0°C - 29.4°C =-9.4°C
6.6.2 7/ FF K2 (TpeLta_max)

TP1 (ceramic) = 10.0°C (measured)

TP2 (window) = 20.0°C (measured)

TP3 (window) = 22.0°C (measured)

QncipenT = 64.3W (measured)

QeLEcTRICAL = 9.9W

RmiN_arRAY-TO-cERAMIC = 0.30°C/W

QarrAy = 9.5W + (64.3W x 0.25) = 25.6W
TMIN_ARRAY =10.0°C + (256W X 030°C/W) =17.7°C

TDELTA_MAX = [maximum of TP2 or TP3] 'TMIN_ARRAY =22.0°C-17.7°C =4.3°C
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6.7 MBI R EEITH

FEVHRER AP N DMD B f B D32

H AR LK B o ety P9 D6 5 SO e D A i e AR

\
4

L P T AR K] G P S T

ILLyvs = [OPyv.raTio * QincipenT] X 1000 (MW/W) + Ay (mW/cm?)
ILLyva = [OPys-raTIO X QincipenT] * AL (W/em?)

ILLyys = [OPyis-raTIO X QincipenT] * AL (W/em?)

ILLyy2 = [OP|r-rATIO X QincipenT] * Al (W/iem?)

ILLyy+1 = [OPir-rATIO * QincipenT] * AL (W/em?)

ILLyy = [OPirRraTIO * QincipEnT] * ALl (W/em?)

ILLyis = [OPgLu1-raTIO * QinciDenT] * ALl (W/cm?)

AiLL = Aarray * (1 - OV ) (cm?)

o

ILLyys = DMD ) UV5 f&BA Zh 255 (mW/cm?)
ILLyyvs = DMD _E[f) UV4 [ T 55 5 (W/em?2)
ILLyy3 = DMD {5 UV3 I B Th R %% (W/em?)

ILLyyp = DMD L) UV2 IRIA TR E (W/em?)

ILLyy1 = DMD -5 UV JRBA D3R (W/em?)

ILLyy = DMD L) UV JREIIh R (W/em?)

ILLyis = DMD L[ VIS [ Zh 5 %3 E (W/cm?)

AL =DMD LA (cm?)

QINCIDENT = DMD J:Ef"])é)\ﬁj-j\lﬁijji (W) ( ”}M%{E )
Anrray = FEFITHFY (cm?) ( HdE % )

OV = F551415 DMD s BREEIIE 43 bl (%) (el )

2f#H#E DMD Ll &

S/ NG bi NS s AN R/

OPyysRrATIO = = K < 353nm [FOL TR 5B GIE R R ThR LR ( S & )

OPyvaratio = #1K = 355nm H. < 365nm 56T 3 5 86T rh e b D2 i e 2 (il
OPyvaraTio = # K = 365nm H. < 385nm (15633 5 BB L rh S ThR B 2 (Bl
OPyvaraTio = # 1 = 385nm H. < 400nm #5423 5 BB el rh a6 Dy Ze i b 22 ( Seatk il
OPyv1-raTIO = BK = 400nm H. < 410nm (63 5B GE b SOGTHR LR (b &
OPuv.raTio = W =355nm H. < 410nm [563hR 5 G b 26 ThR P (6 &

]
]

- HFHHJ HEUH Hﬂﬂﬂ HEUH

OPVIS-RATIO = K =410nm H < 800nm TR SR HiE b B e TR K LE % ( ST &= )

DMD = Ffy 4 8 B TR B 4 % A7) T AR AT 9 71 ) Bl i R T AR o D SRR 1k 5 K 51 b

il DMD bR IR EE A 20 b (OV ) A IR S BB IR EE A 20 b o AR XSS B v 55 IR BT T AR (Ay)o RBEEEA
BB _E IR R A 5T

ARIEI BB R RS | THE RSB DL DR 5 2 e T R IR

TE=H - BB 365nm £ 405nm

QincipenT = 27W (measured)

AaRRAY = (22.1184mm x 11.7504mm) + 100 (mm/cm) = 2.599cm? (data sheet)

OV = 9% (optical model)

OPyvs.ratio = 0.49962 (spectral measurement)
OPyy2-raTiO = 0.49962 (spectral measurement)
OPyy1.raTio = 0.00076 (spectral measurement)

AjL =2.599cm? + (1 - 0.09) = 2.8560cm?

(1)

FER PR
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ILLyy3 = [0.49962 x 27W] + 2.8560cm? = 4.723W/cm? (2)

ILLyyz = [0.49962 x 27W] + 2.8560cm? = 4.723W/cm?

ILLyy4 = [0.00076 x 27W] + 2.8560cm?2 = 0.007W/cm?

6.8 B ERIT IR 5=t
6.8.1 IUEEEFTH ERH G T i) e X

R FT ARG S As b (B L ) R A REBUE B TIPS N (Aot ) SR BgiE T %
WER K2 .

Bltn , 75/25 KRS 2 RN FEMEIR R AE 75% KIS RN AL THTITRIRES (£ 25% KT N Ab TR RS ) 5
25/75 LR AL 75% (IS [ A AL T-SGHARAS . [FIRE , 50750 FRnE R AE 50% M (8] ] 4k THT FHIRES |, 7E 50%
(IR 18 P Ak SR AR

THER , VAR G W RRES (FTIFESCH] ) DI 55— FuiRES ( SRMIEETIT ) Frde 3 X R ik
NAT LA RIS AN, TR A 2

T s HBELL—FR S —FoIRZS (FTIFERSEH ) BRE , ML ( B0t ) a4 N 100,

6.8.2 DMD A& 5% 5~ H A/ 7

TR (AP BN K ) KPS S S R EE | RO A ( 50E 7> ) DMD S5 ( Rk oA PR RE
B ) K abFAEXS BB Bl 5 2 L& 4658 DMD #I4E FH 75 i o

WEVER , MR B 52 LR AR FR I . BB 5 25 EE R AR R TIN50 ( Bl ) BB RS .
B4, 50/50 K 5 2% bR Fe A0 BRI, T 100/0 5% 0/100 (35 i 5 23 bhJ2 52 A A SRR o

6.8.3 Zht L AiE/T DMD J8 /&

DMD A I B A Bl o 2 B2 A EAE D, TR DMD (4 Fl A3, FRATT AT AR TS R ELAE ISR/ A
SR Bl o ¢ EE S DMD {5 dr i sg . 12 7E K 6-2 s MREAth 2k kAT T &fk . MR E AT

o I BRI PR RS AR [ A A A

iz EU7 T RS BUE A AR e IR ( A |, AR Al ) o

o LTI T R RS BRI A Ay (B 2o | A Al ) .
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SKbr b, iZH AR E T DMD £E45 € IR 235 Il o5 2 bR A8 AT 1 B DMD LAR IR -

80

,,,,,,,,,,,,,,,,

70

—————————————————————————————————————————————

—————————————————————

,,,,,,,,,,,,,,,,

60

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

50

40

ffffffffffffffffffffffffffffffffffffffffffffff

*********************
I

' '
,,,,,,,,,,,,,,,,

Maximum Recommended Array Temperature - Operational (°C)

' ' '
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

' '
,,,,,,,,,,,,,,,,,,,,,

30

0/100 5/95 10/90 15/85 20/80 25/75 30/70 35/65

100/0 95/5 90/10 85/15 80/20 75/25 ~ 70/30 65/35

Micromirror Landed Duty Cycle

40/60 45/55
60/40  55/45

&l 6-2. Bt R 5 2t 5 IR PR R i 2%
6.8.4 15573 B /T 1 KR P A& el L 5

FELEE RIS TR BCN , 45 e R R G Tl 5

BT 2B R B EBNE .

50/50

50/50

Bltn , EREARBN T , DELENEBRNES G E LR R AR | 1245 R E % BB A S M 52 ok
H100/0. [ARE | MERAi A | 2 R ER SN 0/100.

TE AR I 2 18] (87 I 2208 7T Bt A N MG F B E FAE AT EG AL B ), BBl S L SR ——XF R, sk

6-1 7.

R 6-1. KEEMER SF L

RIEAE bl G2t
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

28 ERXFIRIE
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7 ML FSEHE

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

71 MNAER

FEMACES (T (K DLP £ & —FioR) Fl $0 - s 25 2 (DMD) S #1)% IHL BL 2 48 (MEMS) R . DMD 75 9
BRSPS AME , AJ 25 890 52 /M. DMD &AM ER & M il (1), I ] 55 18 0 28 4514 =k 7]
B, LS V2 N o DLP $5 ARTE 4 BRYE B N 5t 7 2 RER0 Dok =5, MR B K s Z1 158 28 R 1R 807 A% 51
RS HEE 3D TEINL , A—T A2 .

TN (T Bt — 20 L 3E T — Rk SST MIRBEMEEFAR M. SST S 4LEA 5.4 um [ /Ml
BERSTAN 12 FEREEHA |, DRI RE 0% DLSE /N 72 R ST S o v 1) 40 9 R 0 i 1 PR A BRI RE R HAR R e 2
R . DLP it Fr 21 AE 5 18 A AT 75 B A0 sl ) T S2 B o HER B I R 5.

7.2 LRI A

DLP991UUV DMD &2k 4096 x 2176 4> #iZ () DLP ¥ s seft. 5 TI DLPC964 TV 8% DL A ot d
K OGEERINUR AL 145 & R, DLP991UUV DMD #] P& TV L2 g A1 3D 4T ERHLR R i) R 45 .
7-1 555 T4 F DLP991UUV DMD [ HL7E B B R 4587

Low Speed Interface (LSIF)

Flash

I

*HSSI data bus A

Temperature |
Monitor

High Speed Pattern Data_(HSS GTX) .

12 serial pairs

L J

*HSSI data bus B

v

DLPC964
Controller

DLPYS1IUUVFLY

*Each HSSI data bus consists of 8 data pair + 1 clock pair

*HSSI data bus C

A J

< 12C Serial Control Bus >
*HSSI data bus D

L J

[ ] Tl Components

[ ] 3™ Party Components

& 7-1. $17% DLP991UUV [ F &

% 7-1. DVMD #i%
DMD K7 BTN (ns) | U (vs) é’%(ﬁg;;ﬁé)w“ W(ﬁg;%%w
DLP991UUV 4096 x 2176 37.09 5.04 11,273 12,390
7.2.1 &if-ER

HEFESEUE , DLP991UUV DMD R4 & 6IE . SelE5 %, oAkt Sit N R iE Jeik O ¥ it
S|EE [ R ARG IR 2 A Rk R ARG, W AL T i DMD R4 HL oo, N PCB
FF 4 DLP991UUV DMD it Jf o Jadh 47 45 il B 75 O BT A H 7ot , Joh A 4s DLPC964 kx4, HL s Al
DMD 244,
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7.2.2 E iR

KT BN P DLPC964 T4 F1 DLP991UUV DMD 2 [al (I LA S | TI #2447 2% ¥t 5 8 B Al A
JRtaEE , EUCETE XA R iEM , PSRBT RERBSY T R%. N T 5%EE DLP R4, 75 E Mo 5|
B H @ DMD. IR Hetooth. DB RIHUBGER AR DA R AT A I B M & N FE 7 o

7.3 DMD W#ZIRERM

DMD EAWE M ARE , H T EMBRE S SNSRI . A ARE T LS TMP461 i 2 1% 48 14
£, W 7-2 HETR. TMP461 I8 47 i 2k n] LLIERES] DLPC964 o4z &% , M sk IR R M Th A . A%
I E W EZEE | W2 DLPC964 k% il d35d 2& .

DLPC964 T i #z##s vl LIAC B TMP461 SRisEX DMD 5 AL R8s A . IX SR v] A SR1E 3R R W iR EE R
BANGIhEE |, BT IR IR . KB . EahA AR E SR ES . TMP461 5 DLPC964 M2 i #8 2 [A] )
P B S E 12C 203 T. TMP461 @ id 5] i E23 1 F22 %425 DMD |, 5| A B A ThAE o prk .

I '0"'
I [ S é
o
326 w7 T

4.7u Al
1 VCC sCL 9 » 12C.SCL P34
24 ciipe soa 2 5 12CSDA P34
o T™P- JALERT I > TEMP_ALERT P4
4 6
/THERM GND
TMP461 A0
P1v8 f
TLLE R186
AAA 1 AAA Laos
vy T yy
0
DNI: Changes SMBus Address R187
AW F22
51 J- TEMP_P
c3z27 E23
R188 T 680p I— TEMP_N
AAA

vvV
51

Bl 7-2. IR AL R ER K 2R 4t R B AR AR Lo 51

NTEMTAR L, BT TN . i E 5 TI 2R T AT %R R DLPCO64 ksl #s.
HRAG B AT LRI , 15S ] TMP461 3l 3% .

HXR1. R2. R3. R4 fil C1 M UUITIHE , ES W TMP461 £ £ TI % &1t
R5=0Q. R6 =0Q. R [H2S A 205ET DMD 2% 5] ICE .

hown =
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8 FHJRAESREL
jé'/ﬁt DMD %Eu?ﬁﬁﬁ%ﬁ . VDD\ VDDA\ VB|AS\ VOFFSET ‘*[] VRESETo DMD t%ﬂzn%ﬁ%ﬁﬁﬁﬂ DLP EK%}%%IJ
IR

#iE
N7 itk DMD AJSEiaAT , 25T LA RN PP 2R . A RSB ALE ) b r ANl 2R, AT e =
ST SENE . 1525 DMD 050 /72K

TE I H A W f A S ) . Voo~ Vopas Veiass VorrseT il VRESET LR ATAT IR . I SRR LR
AR <> 350 DMD [y n] SR 035 PR K. I AME 2% 42 A He 4323 VSS.

R 8-1. YRR FER

i ZH i B/AME BEME BoKfH| BfL
IELAY HEIRZR M Vorrser LHE] Vgias EH 2 ms
VoOFFseT FLY P AP 1E I H P B AL IR I et (D 6| Vv
VBias R Y FRL S P 18 b HL R FE R £ o (1) 6l v

(1) HZH FIBERER” .

8.1 DMD HiJ§ b HiTFE

TE LA, Vpp Ml Vppa 2 20UR%AE DMD LN Vorrser ( 1L 8-2 Hi455E 1 Delay1 ) + Vpias #
VRreser HUEZRTEBIIFRE -

e e, PR Vaias AT Voprser 2 [ LR Z(E AL T-15 5.4 oh S 4 BRAE R A

E BN, BP0 Veeser XS T Veias I 75 2R,

RSN ) R R RTE I, RUREEAR R R AT S T 5.1 A T 5.4 HRRUE K

L HuUIE , A TE Vpp Al Vopa BEET 5.4 tho I TAEEIESE , LVCMOS %\ 51 A R R 3h Ay s iy
s

8.2 DMD Hi J5 7 B i 2

FEWT LI, UM Vop M Vppa » LB Veiass Vreser M Vorrser B 2 $E5E M ERBVEE A . HS 0
* 8-2.

FEWT LI, M ER Vigias M1 Vorrser < BT HUEZAE AL T 77 5.4 T s B4 € BRI B
FEWTRLIIE] , 10 Veeser HIXT T Veias I P 3H 2K

b P S0 IR ) PR R 4 3 R Y, BTSRRI R A AF & 79 5.1 Al Y 5.4 RAIUE RO E R .

FEWTHEIYIE , LVCMOS f A\ 5B HL R AU/ T 55 5.4 TR E HIfE .

£
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4

Note 1 Not to scale. Details omitted for clarity

f

I
I
}
I
VDD/VDDA }

|
|
| | ?
! i
! I
VOFFSET | ! Note 2
‘ J Noted | Av < SP(I:ification

} Delay 1 ,

| I all N

|
1
|
l
|
J Note 8 | VSS

, Delay 21

f \

\

l
VBIAS i i
i Note 3 | !
VRESET | AV < Specification | !
l l ! VSS
l 1 |
| \ ya
I | } |
: 3 ) S
} ! Note 6»: } :
i )! Delay 3 le S S LﬁNote 744 |
I ! | ‘ ! :
I | | | } :
DMD_EN_ARSTZ i / ik Note 5 ‘ | i vss
& 8-1. DMD HELJFER
1. B2 5l NG E M RE.
2. NTPIERRER, B EZEE [Veias - Vorrserl RN T 776.4 HHiRENIMHE.
3. ATHIEERE K, BIFEBEEZME [Veias - Vresetl BAUVNT 71 5.4 R EIRIE
4. IR¥EER 8-2 Delay1 G VBias £1E VOFFSET LHJEEH,
5. DLP ZHI# M JE 8027 Veias 2
6. DMD TEFBUT 458 U , DLP 5 840 R sh -, TS DMD_EN_ARSTZ J45H Vgjas-
Vreset M1 VorrseTs
7. {EWTEIEALR | DLP #6268 14047 % & DMD #is s i f2 5 , DMD_EN_ARSTZ 25 Jy{ik HiF .
8. RIEFE 8-2 F Delay2 FAE ) VDD AR e HLSP , B3 VOFFSET\ VBIAS il VRESET AR AR L o
9. NTBFIEEREKR , HIFELEZEME Vopa — Vop| L4UVNT 75 5.4 F¥g e I IRAE .
# 8-2. DMD HELJRE R
¥ i BH B/ME PRARAE BAE | B
Delay1 M Vorrser Fe€ W TAEHEER] Vgias M Vreser L HLIIEIR 1 2 ms
Delay2 VorrseTs Veias fll Vreser F-HUR Vpp AR i P ITIER . 50 us
M Vgias ! Vreser Fo € 2 T{EH L %] DMD_EN_ARSTZ &%
Delayd . 20 us
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9 fi JF
9.1 fif3t7s

IXEeFE R B 7EAS Btk A DLP991UUV DMD ff] PCB #. 1% DMD & —ikmid £ 2 PCB , FE R A sl s
Eiﬁ: , ﬁ;#@?ﬁj@%% DMD E':J 36GbpS %ﬁ\ﬁ?}g)‘é}\ﬁo X‘j-a[: VOFFSET‘ VRESET %D VBIAS , TI @i}(’fﬁﬂﬂéﬁﬂ'ﬁ
EAREYEP I . B2 7 B AR S0Pl . WiEk 9-2 Tk , PCB LAk i HARBHIT A 50 Q £10% , Z /7 Aik
1 EARBHSTN 100 Q £10%. T @ A =i & FR-4 #1RkHiliE PCB.

9.1.1 PCB #it 45/l
F I8 T B INE P BTR AT ML TG Sk Bt Al i& PCB.
% 9-1. TV EHITE

TAHITE BT

IPC-2221 fll IPC-2222 2 25 , B Zin =771k HLEE AR 11T
IPC-6011 Al IPC-6012 2 & PWB #ili%
IPC-SM-840 3 2 Bdh PWB R E
UL94V-0 FHEAZE L FIbR R Rt PWB
UL796 Z4¢ Filkrif &tk PWB

9.1.2 E# PCB 74t

9.1.2.1 #i L FHHLANAR L& 5B 2%
RS B E |, T @i PCB [ =5 BARMESIN 50 Q £10%. £ 9-2 N4 T 100Q £10% HZEHME 5.

R 9-2. FLRMHBL
He A
HSSI DMD %11 - DMD_D_(A,B,C,D)[7:0]. DMD_DCLK_(A,B,C,D) 100Q #4y
DMD LS #1-DMD_LS_CLK. DMD_LS_WDATA 100Q %4
% 9-3 I 75 T A A
& 9-3. ML
5e B
HSSI DMD 1 - DMD_D_(A,B,C,D)[7:0]. DMD_DCLK_(A,B,C,D) 1
DMD LS #1 - DMD_LS_CLK. DMD_LS_WDATA 2
B At 3

9.1.2.2 PCB E#&B R

KNT R RGBSR | FEAEEE PCB E#it. PCB HE RGN 72 9-4 Fir. AT 5P B 32 & i pk
HSSI DMD % N8 D iE 205 S M S e B | Z0E S ENTE EAALIFLISnO R E e, T iE—
s DMD BRI (S S 528 | X B 7 Nelco N4000-13 SI /E N A FiAM BRI S B F R |, Wi T+
HSSI DMD % A\ 1T P .
% 9-4. PCB EH:B R
BHis B B BB

1 A - 2R3 Yoz ( FRHERT ) TR TCLE , A4 A SR S
NP, (S S, B
7S (GND) B E 10z, % )2
e
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# 9-4. PCB EHBRH (%)

Bo%is

B

BHER

R

2

_\
oif
do
I

Bt

Y50z

RS T )R . WA ERAR S
DMD Hymil 22 70 Hudls B2k . Hdls
LARFFAESS 1 2 BRI T
Jie

Y50z

=B 2 4 S OB T
( % GND ) i

-~
jalll3
Jo
I
&

Y50z

FEIE SR . N ER S
DMD i i ik 22 73 e 1 2k

Y50z

SR 46 150 e P
( F9% GND ) Hif

_\
jafll2
Jo
—
i
&
-

Y50z

FIEAE S )R . WA ERAR S
DMD i 22 73 Hu s B 2k

E23i

Y20z

H5)E 6 fil 8 (s b1
(W GND ) %

B Il - DMD. LA X E T
F

Y0z ( HLHERT ) 1

DMD FE Rl B N E %
T 1.8V, 3.3V, 10V. - 14V,
18V L FHIE T 70 3r
TofF (LR ) o RHUE A
i BB, BRI 1oz,

1. W DLP991UUV DMD #l## ICD E ik , DMD #4851 R 4% A 50-100 ffoe~f s |, BA4EH 20 30 flae

PR S
9.1.23 FRFEHE. FAIE

BRAES AV, A0 T @WATA (5 5 #0515 0.005 96~1/0.0015 Je~F ( ALk e /IR ) Wt . JE I 4 Hr BE BT
N S SRR AT S SEBRAT 2 58 L

FEA A SR VFIIE DL T R AT RES KA HUEAS 5 T8
WAEFR 9-5 ML 9-6 FH I H 1 TE AN 8] B EEK
& 9-5. T/ HIER

=5 PWR GND By Z5%f LA
X1

PWR 15 5 15 15 mil

GND 5 5 5 mil

HSSI DMD #11 - DMD_D_(A,B,C.D) |15 5 3AEHPY (PEIN) M 365X (P N) gL | mil

[7:0]. DMD_DCLK_(A,B,C,D)

DMD LS #[1 - DMD_LS_CLK. 15 5 3 fi ALk 9 B2/ A BE 3AEH (P EIN) g | mil

DMD_LS_WDATA.

DMD_LS_RDATA_(AB,C,D)

Pl HoAhds 15 5 3 A A 2 B B/ 1A XN (PEIN) ERE  |mi

R 9-6. FiIEATLR TR FE AN A FE Y

(Y B/MEALIEE (mil) BAMEATLREER (mil) A RER

GND NI 5 SRATREHIE AR L, Bl
RS ATA

P3P3V 40 15 MR AL 8 /2 LA ART

1o A AR A ] 2 AT AL
51 B 8 E L.
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R 9-6. HAIRAT LR FEREAT AIFEER W (42 )
1554 B MEATER S (mil) BMEALIFIEE (mil TiRER

P1POV 40 15 YT AR 8 J= L@k k-
Tl FRAE A LA 2 A FLE R
BRI 8 R L. Rt
R BH 7 He # 0 i5EIL DMD B
P1POV i 5] IR E -

V_OFFSET (10V) 40 15 WRAR I/ 8 2 oIk IRT
T MR R 1 2RI 8
JEARIL Y
V_RESET (- 14V) 40 15 AT B 8 )2 Bk T
M. HRAE G 1 SRR 8
JERRIL i
V_BIAS (18V) 40 15 WAR B AR 8 2 L AIF R IRE
. MR 1 2R 8
JERRIE i

9.1.2.4 HIFEMEEH-FH

TI S8 2L SR B2 P T T T A0 T L5 50 . L G 5 5 A5 e B L0 T A 40 02
b W AV AP R FIE HA LA IE EMI I (R 5 Se st

FER W] RE 2 WAL B i A7 A B B Pt (GND) I IR T N AT, I DROE R 18] ) s /N B S
0.5 J&~f. W th AR I IR SE S AT 2 g b AL, WA 284 5L

ReBEASTo I A FL IR B3t 5| B S5 B Y T AT, RS S E AT AN AL RESERE o F IR 5] A
PS5 AT AR E (/hT 0.1007 ) .

SN PCAN LA F P - T TTAE
9.1.2.5 ML KEILAT
9.1.2.5.1 HSSI JI 5 26 i
e R AT DMD 22 AR 2 BRI 21 HY 1 s B AT DMID 43 AT 2R BR i
& 9-7. B F 1T DMD B AR IR HI

a2 HBES TRERAH Hfir

DMD_D_A{0---7}_P. DMD_DCLK_A_P. +45 ps
DMD_D_A{0---7}_N DMD_DCLK_A_N

DMD_D_B{0---7}_P. DMD_DCLK_B_P. +45 ps
DMD_D_B{0---7}_N DMD_DCLK_B_N

DMD_D_C{0---7}_P. DMD_DCLK_C_P. +45 ps
DMD_D_C{0---7}_N DMD_DCLK_C_N

DMD_D_D{0---7}_P. DMD_DCLK_D_P. +45 ps
DMD_D_D{0---7}_N DMD_DCLK_D_N

DMD_D_A &4 DMD_D_B &2k +45 ps
DMD_D_C 2%k DMD_D_D %% +45 ps
DMD_D_A &% DMD_D_C 4k +45 ps
ZEHRA P Z NN 12 ps
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9.1.2.5.2 Rt P2 5 E

Fotty iy e RS A5 5 M T A e SR BE TR S 7 B R A AT e PR
& 9-8. HAthit FoR@AE S

&5 LR
DMD_LS_CLK_P. ZAXN (P 2 N ) ILELEETE +/-2ps LAY Z 5 %% BEICEC 2 7R
DMD_LS_CLK N +/-45ps LI .
DMD_LS_WDATA_P.
DMD_LS_WDATA_N.
DMD_LS_RDATA {A,B,C,D}
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10 ZRAFFN SRS HF
10.1 244 Hr

10.1.1 24 S A0
DLPO991UUV _ FLV

Package

Tl Internal Numbering

Device Descriptor

El 10-1. 8344751 HH

10.1.2 281w

SR IR IR AR B R M5 B 4 E RS . & 10-2 JoR T NSEFTEE 2. “4EREREAY 2 — N B 45 R
Hri i DMD SF RS PS5 1 B0 M85 5 2 7> . DMD P85 (55 1 #53 ) M5 — 545 vl
A DMD P15 (55 1 &5 ) IE AN ROusliE A 0.

~Fl : DLP991UUVFLV GHXXXXX LLLLLLM

Tl Internal Numbering

\|

/(:oco(:)(:)(:)(:)(ﬁ(:)(:[@lf)(} R <\
0 0 0 000 00 -0 O-0-0"0-0°0°0
O 00 0 0000 QPO 00000
0-070-070-0-0"0-010-0 0 0-0°00
0-0-0-0-0°0-0-0-0-0"0-0-0-0-0
O 0°0°0°0°0°0- 0106600002
Oxox) 0LV L~ DMD Part Number

2-Dimensional Matrix Code —1 0070 YYYYYYY | 970
(DMD Part Number and O | DLP991UUV_FLV —1 Q00
rial Number R SRRRRRRA | 9502
Serial Number) O(«JpJ SRR opJpJ
0% | GHXXXXX LLLLLLM | 2%

00 / LLLLLL 1\ 00

00 / / 000

PO O e N e N KX ox e

RO OXS (OXOX dffff 00020

opprf ffp 0202020080000
OO 007 CJCJCJCJCJSQCDCOC/

Part 1 of Serial Number J \— Part 2 of Serial Number
(7 characters) (7 characters)

Tl Internal Numbering
& 10-2. DMD fRiRALE
10.2 RS HF
10.2.1 XA
PLR 445 5 DLP991UUVFLY DMD — i F it A4l oM R I E 25 R .
» DLPC964 T =745
10.3 WY T FHE A

SRRSO EERE R , 75 AU ti.com ERIEAF SO Ie . mith @Ay BEATIEN , RIVATRE ARG B A
2o AREBNEMEL , WER M BT RS BT i,
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10.4 X RIR

TIE2E™ 32 gt TREMPEESE TR, T HBEMNE ARG HRE. 2B IENAEMRTHl. #%
WA fRE B B ORI, SRAFRT 5 PO T B .

BRI N A S A TTRRE “IZIRRE” SRt XN E AR T FARMNE | I HA— @ & TI B A ES 1
TI M FHZK

10.5 Bifp

TI E2E™ is a trademark of Texas Instruments.

P bR N & B T & I .

10.6 FHHNHHE S

FH IO (ESD) SR AR L . A SR (TI) EEUCE IS 24 TS5 S M kb B AT B P ML o 01 S S0 5 T P b B
A RISERLRE | TR AR IR AR B .

m ESD MR/ NESERUNMOTERERR S , REBA M. SN EN BB TREER S Z R |, 2R AR 42
HUOHE GRS i 2 B E5S HOR AT RS A AR T

10.7 RiE&

TI RiER AARIERF IR T RIE. RIS EAE X .

11 BT i i
VE o DART A ) TURD AT RS 5 24 AR AS ) DRSS ]

=34 BT A R
2025 £ 3 A * WM RATHR
38 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: DLP991UUV
English Data Sheet: DLPS269


https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/dlp991uuv?qgpn=dlp991uuv
https://www.ti.com.cn/cn/lit/pdf/ZHCSY44
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY44&partnum=DLP991UUV
https://www.ti.com.cn/product/cn/dlp991uuv?qgpn=dlp991uuv
https://www.ti.com/lit/pdf/DLPS269

13 TEXAS
INSTRUMENTS DLP991UUV
www.ti.com.cn ZHCSY44 - MARCH 2025

12 Y. HEMTITEE R

PUR U A S AU B AT IS 2. XS5 B H E aAF T sl B . Ble 225, A ST E R,
HASH SR BEATIBAT o A R MEE R A ST RRA 15 2 B 22 PR ST
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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 ©)
@ ©)
DLP991UUVFLV Active Production CLGA (FLV) | 321 12 | OTHER Yes NI-PD-AU N/A for Pkg Type -40 to 90
XDLP991UUVFLV Active  Preproduction  CLGA (FLV) | 321 12 | OTHER - Call TI Call Tl 45to 70
XDLP991UUVFLV.B Active  Preproduction  CLGA (FLV) | 321 12 | OTHER - Call Tl Call Tl See XDLP991UUVFLV

@ 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 TI RoHS Statement for additional information and value definition.

@ | ead 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.

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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NOTES: UNLESS OTHERWISE SPECIFIED: PUBLISHED, ALL RIGHTS RESERVED. REV DESCRIPTION DATE PPROVED
A ECO 2200657, INITIAL RELEASE FOR 1C 07/12/2022 F. ARMSTRONG
T INTERPRET DIMENSIONS IN ACCORDANCE WITH ASME Y14.5M—1994.
2| DATUM A (SYSTEM INTERFACE PLANE) ESTABLISHED BY THREE DATUM AREAS SHOWN IN VIEW A (SHEET 2).
3| DATUM B ESTABLISHED BY TWO DATUM AREAS SHOWN IN VIEW A (SHEET 2).
4| DATUM C ESTABLISHED BY DATUM AREA SHOWN IN VIEW A (SHEET 2).
D 5| LOCALIZED BACKSIDE SURFACE FLATNESS APPLIES TO ENTIRE SURFACE. D
6| SUBSTRATE INDEX MARK, BACK INDEX PAD, SYMBOLIZATION PAD, SEAL RING, AND WINDOW FRAME TO
BE ELECTRICALLY CONNECTED TO VSS PLANE IN SUBSTRATE.
ROTATION ANGLE OF DMD ACTIVE ARRAY IS A REFINEMENT OF THE LOCATION TOLERANCE AND IS
THE MAXIMUM VALUE ALLOWED.
8| SUBSTRATE EDGE PERPENDICULARITY TOLERANCE APPLIES TO ENTIRE SURFACE.
9] DIE PARALLELISM TOLERANCE APPLIES TO DMD ACTIVE ARRAY ONLY.
10|DIE HEIGHT TOLERANCE APPLIES TO CENTER OF DMD ACTIVE ARRAY ONLY.
11/DMD ACTIVE ARRAY ROTATION AND LOCATION DIMENSIONS ARE RELATED TO DATUM A (PRIMARY),
DATUM B (SECONDARY), AND DATUM C (TERTIARY). 3% CHAMFER
12| WINDOW SHALL BE ORIENTED SUCH THAT I.D. MARK ALIGNS WITH SUBSTRATE INDEX MARK AS SHOWN. % 81£0.508 X 38120508
13|? IS A WILD CARD CHARACTER AND CAN BE ANY LETTER. e ST
14|SUBSTRATES PLATED WITH Ni/Pd/Au SHALL HAVE THE THREE—DIGIT NUMERICAL \
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0.762+0.508 X 0.762+0.508 LIGHT
(& i N i
I
C (6] SUBSTRATE INDEX MARK/ C
//10.0762]A]
(4.3307)
WINDOW
0.8509+ 0.0635 - >0 ID MARK
10]11
of] 2.6924+0.0762
6] SEAL RING —~_| 42.164+0.3302
—> \ ] «—
q SEE VIEW B
6] SHEET 4 (SHEET 3)__—
WINDOW FRAME FOR POSITION
\ OF ACTIVE ARRAY
B \ / B
AR [ Jo.127]B \
AN
N
N 4] [c}-d
N\ D0 c ‘ 42.164+0.3302 OUTGOING
RN LIGHT
NN
OO ZT
DMD N SHEET 4
—] ACTIVE N I
ARRAY N . C
N N ~il——
N
N
AL
E —— |=—0.4826£0.1524
—1 ITEM
Wl NO | PART OR IDENTIFYING NUMBER NOMENCLATURE OR DESCRIPTION |NOTES
2.9972+0.1016 //10.0254|A @ PARTS LIST
UNLESS OTHERWISE SPECIFIED DWN DATE .
A VAR : oumeie e s P sRusTRONG 07/12/2022 B Insonnts A
3 PLACE DECIMALS +0.127 Dallgs, Texas
2 PLACE DECIMALS +0.254 rENGR —
o F. ARMSTRONG 07/12/2022
SECTION D—D < CONGENTRIGITY VACHINED DIAVETERS. 0,254 FIM ICD, MECHANICAL, DMD
o PARENTHETICAL INFO FOR REF ONLY QA 98 SST 4K TYPE A "C
SCALE WQ/W K. DICKERSON _ 07/20/2022 (FLV PACKAGE)
HOLE TOLERANCE
momer | 2518451 | 0314DA R TC A T VR S S s O//20/2022 4 DRG0 =
NEXT ASSY USED ON ‘\2.725 19.075 25;'25 J. McKINLEY 07/20/2022 D 25/‘ 8450 A
. +0.2032 3 +0.254 v +0.3048
© APPLICATION 155 - 00204 JTY ~0.025¢ g% ~o0dasd M. SOUCEK 07/20/2022 fscae 4 /1 ] [sieer 1 OF 4
ACED1g
fffffffffffffff &\ 7 e 1 st 4 0 3 2 .t



: L

1

[15.177]

4] [c}-«
. 33.02 D

35.334 2X 3.81

(] 71 )
| |
u =t
5 & &2/ —
\ 40.894
INCIDENT 17.653 6.858
LIGHT

ok -

| o
B * B
— &)
— | \
N 4
\
OUTGOING
1 LIGHT |
VIEW A (SHEET 1 NOTES)
DATUM A, B AND C DETAILS
A A
Q’b — BN DATE E)ZE DRAWNG. NO 2518450 RAT'
INSEEHEMESSITS S0 PATE scale 4 /1 | ISHEET 2




: e :
(22.1184)
10.0228+£0.0762 DMD ACTIVE ARRAY
0.0+£0.&8
1.0846+0.2667

c ( C

f

(11.7504) 13.716£0.0508
DMD ACTIVE ARRAY

— (4X 0.108 ACTIVE —

[ ARRAY TO POM)
B [— WINDOW SHIELD APERTURE B

\ >¥ DMD ACTIVE ARRAY
1.1328+£0.2667 — |=— &
24.384+0.0508 ——————————= OUTGOING
LIGHT
VIEW B (SHEET 1)
POSITION OF ACTIVE ARRAY
SCALE 6 /1
A A
Q’@ TEXAS DWN DATE E)ZE DRAWING NO 2518450 RAEV
INSEEHEMESSITS S0 PATE scale 4 /1 | ISHEET 3




| I A T

. e s Y

<
.7| 1
R i
m ol
N S - : ot : a3
| ok 5 ~
| <) 2
W 4 B\EFGH ¥ MVRTUVWYMMCME#MMMN_ ﬂ
| | D 7 B B i Bl Nl Bl Bl il R
; m _ | | | | | | | | | | | | | _/ «
u I e S e R e R o i S s e SO »
R RO OXOXOXOX OXOX RPN OX X OX XX XY TN
- 00000 P 00000 COO00| -
-=0"0-:00 0000
= QONONON® X ZO0Z00
. -1=0 S OZ0050 ~
| o RONOXON®) 0000 -
| ==070"0°0 0000 -
ﬁ =00°0°0 0000 | I
| J1=0"0"0-0 0000 o,
| IS Foxoxexe) 0000 il £4<
| ;. =0000 0000 [ 225
- LS Toxexexe 0000 Jd of
| i =000 0000 S I o
| - 0000 0000 | o33
| © = >=0000 0000 I
| < =JL07000 0000 5
| I =0-0"0-0 oxexoxexd I >
| ~F0"0"0°0 oxexoxe]
" I =0-0"0-0 oxexoxod IE
ﬁ 0000 0000
| ﬁ”@mmmv L0
2 noxoxoxoxoloRooRoRoRoRoxoxoxoxe
u O O e O a S a S OX P Ra Y
| »NFO" 000000000000 N
| :
ﬁ o
TO ~ o — [~ ‘W/* MMD
o S e
_ B
f
|
|
|
|
I
|
|
|
|
L

1

. S

.8



ERBEAMNRREH
THEEFRERARM AU EERE (FER ) . RITER (8FFFRIT ) . NAREMRITRY, WETR, 22FENEMER,
FRIDYAFREEFMEEMARRERNER , SBEFRTEH S, EFEARAENERASRTREEME=F MR~ ERE
ﬁo
XEFRAMEMEA TI = RETRITNBET RARER, SFATREUT2HIRE : (1) HNENEARRESEN TIFR , (2) Rit. B
EHNHEWNA , ) BRENEAFREHAREARTAEMIIERS, FERE. KERHAMBER,
XEFRNMELE , BFZTEH, TI BRVENTRXLERRATRHARTIRARN TI ~ROEXEA, MRUEMEAIXERFRRT
SHARTR, EXRERETEM TI HRFRFEFTE=FDR~R, ENETBERTEXERFRHERATN T REARERNEAR
WE,BE. BAR, BANES , TI WEEFAR.
THRENZRZ T HHERADR ticom EEMERRRT F=REHRHRAEERZFRBAR. TIREXEFRA T RRURMAERER
THEX T FREABHERNERRBRERFHA.

Tl R334 I8 T R 1R VAR A E A SRR B B9 S o

BRZF 4t : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
IRIXPIE © 2025 , EMALER (TI) 28]


https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 存储条件
	5.3 ESD 等级
	5.4 建议运行条件
	5.5 热性能信息
	5.6 电气特性
	5.7 开关特性
	5.8 时序要求
	5.9 系统安装接口负载
	5.10 微镜阵列物理特性
	5.11 微镜阵列光学特性
	5.12 窗口特性
	5.13 芯片组元件使用规格

	6 详细说明
	6.1 概述
	6.2 功能方框图
	6.3 特性说明
	6.3.1 电源接口
	6.3.2 时序

	6.4 器件功能模式
	6.5 光学接口和系统图像质量注意事项
	6.5.1 数字光圈和杂散光控制
	6.5.2 光瞳匹配
	6.5.3 照明溢出

	6.6 DMD 温度计算
	6.6.1 关闭状态热差 (TDELTA_MIN)
	6.6.2 打开状态热差 (TDELTA_MAX)

	6.7 微镜功率密度计算
	6.8 微镜着陆打开/着陆关闭占空比
	6.8.1 微镜着陆开/着陆关占空比的定义
	6.8.2 DMD 的着陆占空比和使用寿命
	6.8.3 着陆占空比和运行 DMD 温度
	6.8.4 估算产品或应用的长期平均着陆占空比


	7 应用和实施
	7.1 应用信息
	7.2 典型应用
	7.2.1 设计要求
	7.2.2 详细设计过程

	7.3 DMD 内核温度检测

	8 电源相关建议
	8.1 DMD 电源上电过程
	8.2 DMD 电源断电过程

	9 布局
	9.1 布局指南
	9.1.1 PCB 设计标准
	9.1.2 常规 PCB 布线
	9.1.2.1 布线阻抗和布线优先级
	9.1.2.2 PCB 层堆叠示例
	9.1.2.3 布线宽度、间距
	9.1.2.4 电源和接地平面
	9.1.2.5 布线长度匹配
	9.1.2.5.1 HSSI 输入总线偏移
	9.1.2.5.2 其他时序关键型信号




	10 器件和文档支持
	10.1 器件支持
	10.1.1 器件命名规则
	10.1.2 器件标识

	10.2 文档支持
	10.2.1 相关文档

	10.3 接收文档更新通知
	10.4 支持资源
	10.5 商标
	10.6 静电放电警告
	10.7 术语表

	11 修订历史记录
	12 机械、封装和可订购信息
	12.1 封装选项附录
	12.1.1 封装信息





