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K TAEREF IR AR Y DMD 71 2 B FH o 22 75 A0 36 Tt o 2 BeEAT B0, A SRUBe 5 Bt 5 s Ly s 3, W 210 19 6.9.1 343
KI5 SO 3 F5

ot S0 R LA FH A7 o B0 ] ) BRI )

FAAEANTE w8 s il P G R Y I BEIS TR AR AL P 5 ( BFRAEREANIEAT ) ©

TEAEEAEAT AN | B8R T VO 1 N B 8% s iR FE BRI 7E CTer B BRAREI R LAY

EHT B 5-2 B R IX .

DMD [t - [X S DMD 1 /4 B 7LIR G | LIS T T % PUEEIth DMD P4 EE 60550 FLIRE /Il DL £ Rt 2
o BRSEAT YRFE S AR X IR ) e &= AR U, xS DMD [ & B B P R~ AE AR . FRIA Y22 R G0 — i 2R 2R
AT AR NI B IR RS MR OGIE & MRIEE S R MR e AR A 7% | BIRMEF SRR G T Re 2 PR R Gtk RE

F%.,

EHHTHHE , SR 15 6.8,

NI E] DMD & 55 K S VP06 T 2R 52 21454 a8 52 953 B ) e RO 6 Th 26 35 1 DA S UBE BE 10U B2 (T armay) FROIBR i1 o
BT, B 1 6.7 .
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©
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— 0.50 mm Critical area on aperture

/
O

|

~-— Array —————» Window
Aperture
Window
—-a— Window Aperture —m
—— \Window ————m=
& 5-2. FEAEH A — X,
5.5 #MEREE R
DLP481XE
i FXM $3% E:: WA
173 5@
BIEXIBLEMR A 1 (TP1) f M 1.0 °C/W

(1) % DMD wT LA ATFE AU v AL R R T A3 REUARES IS DMD (REFFE Z W& 77 44F g e MR ESE N . % DMD L
{10 AT T 2 R A XIS R NS e BBl AN AT eI S — B30k B & LB RERNIE S R L DD R B D22 RGN AT
TR BT & PGB Z ANRIGRE |, BOIZ XIS AR FTARA T #4072 35 [ AR A AR O AT S

5.6 HSHpE
7E HARIE RS B I TAR B SE BE e Ag ( BRAE S A wid )

R0 \ L i BME  MOUE ROKME| B4
2V
Ipp FLJE FLE - Vpp B @) S AY 70 mA
Ippi HLIR LA @ Vppy ©) @) R f 28 mA
loFFsET FJE LT © Vorrser @ ©) HAME 7 mA
Igias HLIR LI @ Vaiag ©) ©) HIE 15 mA
IRESET FLJR A © Vreser © S 3 A
POWER
Pop HLE D) B Vpp @ @) R A 126 mw
Pppi FIR IR FEHL © Vpp @ @) LR 51 mwW
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5.6 HAHFE (42)

7E H AR KA T I ARG s (B v ) O

SH PRS2 BAME  MEE  REXE| B
PoFFseT FIR IR FEHL - Vorrser © © HAYE 70 mw
PBias FLR LR FEHL : Vgias © ©) ARG 27 mw
PreSET FR IR FERL © Vreser © HUR A 42 mw
ProTaL IR Th e R T SR 316 mw
LPSDR A
Vin 20 LT N FL R (8) (9) 0.7 x Vpp Vpp + 0.3 x VDD
Vie % B SF4f N FEL I B) (9) -0.3 0.3x Vpp | x VDD
Vinac) AN TR LR (8) (9) 0.8 x Vpp Vpp + 0.3|x VDD
ViLac) A A ANE HLE®) ) -0.3 0.2 x Vpp | x VDD
VHyst NG (V7e - V7o) 0.1 x Vpp 04 xVpp| V
he 6 B P48\ B Vpp =195V, V=0V -100 nA
Iy o HESP AN FLI Vpp=1.95V, V, =195V 135 pA
LPSDR #th
Von FLEA H B L RO low = -2mA 0.8  Vpp, VoD
VoL B3 AR R (10) loL = 2mA 0.2 x Voo véo
B
Cin 2 LVCMOS F = 1MHz 10| pF
Cin Hi N\ HLZ SubLVDS F = 1MHz 20| pF
Cout iy LA F = 1MHz 10| pF

(1) 1% 5.4 TR URHE (AT H BT ) .
(2) PR ES I (Vsg) NFEHE.

(3) ATHIERREK , BMIEHEEZE | Vopr - Voo | RAUN T8 E FIRAE .
(4)  FET AR A AEEE R H YR ) SRR
(5) AT Pk R, B EEE | Veias — VorrseT | AN T FE 2 I BRAH -
(6)  200ps AET =4 R B AL IR D) FFERL.
(7) 1217 DMD 5 ZiEE: LU NG iR ¢ Vpp- Voboi~ Vorrsers Veiass VReseTe [FI I 75 EL A Vss PUZE:N
(8) LPSDR #i#i# Hl T3 LS_CLK Fi LS_WDATA.
(9) fRiE#ELE LPSDR |, i1 JEDEC #7#ESE 209B 5 “ARINFEXNUE 4 % (LPDDR)” JESD209B H{f] “ A REMHFIAC L/ B TAE %

fF7 P BIbRAE

(10) LPSDR #itH $i#% 4% 31 J# LS_RDATA_A. LS_RDATA_B. LS_RDATA_C. LS_RDATA_D.

5.7 JF ket
7 PR RS B0 T A6 96 BB A PR R R A ( BRAE S BET )
2% WA BME RBE B 4
top iﬁgm;i%f_r}\ﬁ;fﬁffﬂ Q, LS_CLK #i A LT # ] Cy = 45pF 15| ns
Ei:%}: , LS_RDATA 0.3 Vins
i EaR R E |, LS _RDATA_A il LS _RDATA_B 40% 60%
5.8 BfFFER
T2 FTARIE AR B0 T AL 96 FR oy AP R R 045 ( BRaE 50 )
8% \ WK BME MBE R B
LPSDR
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5.8 BfFER (42)

5 HARE KR T I AR VG A AT A 5 i RIS ( BRAESIA T )

¥ MRS B/ME  HEUE B AL

t; N PR R ) (80% % 20% ) x Vpp ©® 0.25 Vins
te JE JisF 1] LS_CLK®) 50% % 50% FEHk 550 7.7 8.3 ns
t Tt (30% % 80% ) x Vpp © 1 3| Vins
t; TR (70% % 20% ) x Vpp © 1 3| Vins
t TR RE) (20% % 80% ) x Vpp © 0.25 Vins
twH) Jik b ) LS_CLK i P 50% 7 50% ik 5O 3.1 ns
tw) ikt 2 1A) LS_CLK low 50% % 50% ik i (®) 3.1 ns
twinbow A () @) H LI ] + R ) O) 3 ns
toeraTing | B 1] A1) () T 1 Vins [EHEERAEEK 0.25 Vins i}©) 0.35 ns
tsy VA il 7 LS_CLK Z 7l LS_WDATA £ %¢® 15| ns
th {RFE ] # LS_CLK 2 J&i LS_WDATA £ %) 15| ns
SubLVDS

t; TR 20% 75 80% ik (™ 0.7 1 Vins
s TREEE 80% % 20% ik () 0.7 1 Vins
te JA I ] D_CLK® 50% % 50% H:if ) 135  1.39 ns
twH) Jik e 1B DCLK i P 50% % 50% i i (©) 0.7 ns
tw) Fik R B 1) DCLK R LT 50% % 50% JEifE (9 0.7 ns
tsu avAaL| D_CLK Z ni#t#ii A 2 017| ns
th {4 1] D_CLK 2 JE## 4 2% 0.17| ns
twinpow & 1 A] TSI E] + R R ) (10) 0.25| ns
tPower % b e (4) 200| ns
(1) #E@EM T LS_CLK fl LS_WDATA 3|l &5 & 5-4 1 LPSDR #i A\ T A1 F BREEHRE,

(2) ULHUEIEH T DMD_DEN_ARSTZ 3|, 520 &l 5-4 Hi) LPSDR fi A\ L THA R BE s,

(3) W N E ARG : 0.5V/ns IR 445 % DI 30 0.7ns , M 3ns 340 3.7ns.

(4)  ZHARISGER T SubLVDS B 2RI 8] , R & A & Al 4 5 IAEIR .

(5) A 5-3.

(6) EZHKE 54,

(7) WEZ=kRKE 5-5,

(8) iEZHA 56,

(9) EZHAE 57,

(10) #HZ K 5-8.
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&

A
Y

twi(L)

LS_CLK 7- 50% 50% r 50% \

tw(H)

A
Y

A
A J

tsui<—:

LS_WDATA

Ly

50% -K 50%

' twindow !

{&EE 12 LPSDR |, ¥4 JEDEC #3155 209B 5 MELIFEN 1540 #7# % (LPDDR) JESD209B Hi1) “ M S Rt ZC it/ B TR 26 F” &
FRLE o

& 5-3. LPSDR FF3:5%

LS_CLK LS WDATA DMD_DEN_ARSTZ
1.0* VDD 1.0* VDD

0.8* VDD [ —-—\ 08* VDD m———mm e e
0.7* VDD L — — AR

0.3* VDD ——— L —Vupa ]
0.2* VDD = = =, TR ANV o) N — 02* VDD m = —f— — e e e e
1 ]
0.0* VDD E 0.0* VDD i
< —>i t fe— —i f e —»
' [

K| 5-4. LPSDR i\ L AM T REEZER

Vocik P, Vock N Vo pi0) » Vo N0y

_Ntl’

K] 5-5. SubLVDS # A\ EFAI T EEER
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V\H MIN
LS_CLK Midpoint

VH MAX

Vi min
LS_WDATA Midpoint

VH MAX

V\H MIN

tsu

tH

A
\i
A

A\

A

Y

twinbow

LS_CLK Midpoint

IL MAX

tsu

A
\i

tH

-

tbERATING
P

Y

V\H MIN

LS_WDATA Midpoint

IL MAX

Not to Scale

A

Y

twinbow

&l 5-6. & F Al PR &

DCLK_P
DCLK_N

D_P(7:0)
D_N(7:0)

twindow
P

E 5-7. SubLVDS FxS%
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High Speed Training Scan Window
-~

«— tc ——»

=S B SR

_>§%tc<_

_>§% tC§<_

St S S B

R ARVEMELS , HSHR PR,

K 5-8. BEJIZGHME N

DCLK_P , D_P(7:0)

SubLVDS
Receiver

Vip DCLK_N , D_N(7:0)

Vewm = (Vip + Vin) / 2

E 5-9. SubLVDS HLJES%
1.225V ====cecccccccccccccccccccoccooooono:

VsubLvDS max = VCMmax * | 12 * VD max|

VsubLvDS min = VeM min = | 1/2* VID max|

£ A ——
& 5-10. SubLVDS # &%

DCLK_P

D_P(7:0) n
ESD % %
Internal SubLVDS
Termination Receiver
DCLK_N
ongo W
& 5-11. SubLVDS %35\ BB
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Not to Scale
VT+
VT-
LS _CLK
LS_WDATA

Ls WpATA —_ X Y'Stop\ Startf i X

LS_RDATA []]]]

Acknowledge

K 5-13. LPSDR {ZHL

Data Sheet Timing Reference Point

l

Device Pin | P > Tester Channel
Output Under Test

—_— CL

ARELELE  ESHNFH.

Bl 5-14. % AL HE U B A9 K S B e
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5.9 REREER DA

24

&/ME SeAUE BAE HpL

4417 R TR ST XS S R T

[ f S B 1 XA o £ e R S ()

M

AL B D IO EESNE A

M N

{0 S O X i 47 B

S S DX o K ()

222

i) A ST DX A I oK )

(1) LB SHFEANAE 18] 5-15 Ffrs RO X 5.

[ Electrical Interface Area

PEEPOOEOO® / PEPREOOEOO®
PEEPOOOOO® PEPPEOOEOO®
PEO® x-- TN — @O
©006 | leeo®
PEO® ' ' @EO®
PEO® ©EO®
PEO® 1 ©OO®
PEO® PEO®
PEO® ©EO®
PEO® ' ©OO®
PEO® |oee®
PEO® ©E®®
PEO® ©EO®
PEO® PEO®

PEEPOEOO® PEPEPEOOEOO®
\\\©©©©©©©© PEPPEOOEOO®

\— Thermal Interface Area

B 5-15. RALFEE D AR
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5.10 fhEE R M RF
SHUH Ui i:<iy4
GO @ M 1920 s
A IRATH @) N 1200 B
s (152 ) AEEM P 5.4 um
T e ) B (D DCAD TR LI 10.368 mm
A VR E (D B EE x G UEATH 6.480 mm
WA IRIIAES) W (POM) 20 T
(1) &=k K 5-16.
(2) DMD s i M DI B 5 5 ) DLP BUGALIISTARGE & | AU A WS ZE AW A 78 R 3 L R AR RIS, TG AT LA
SR AX B
(3) UK JE B T2 () 55 KA R0 R o LS — SR B it (POMY (I35 23 A2 E FH i o T3 B ol 8 42 5 ) B0/ el b BELLE 1 B, 4T

TF7 ARZRE , B R AT R B DA SRR RS A

Incident
lllumination
ng Path T
=S===
o [EEEE - oo ooommm| $
1 D00 0 |
2 |OOE - - mmrm o m e ([ I
3|00, OO
(I Active Micromirror Array L A
; | M x N Micromirrors i !
' N | '
} } On-State } }
Lo Tilt Direction !
- m |
L N T
! f Off-State ! !
} } Tilt Direction i }
m  m
N-4 |OE 0O
N B EEE
N-2 |O0O008 OEEE
N-1 OO0 -—---——mmmrm i m o m oo oo ODEEE Y
!: Array Width :! \
Off-State
P Light Path
]
| I
lP,l
&l 5-16. TR ZI Y R
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5.11 B KES e S 45
2% TR R OME R B
TR (M @) B) @) 135 145 155 i3
A A8 LI ] (6) IR 1 3
AU S 1](6) AR 6 *
TAER SRR % © PE 10 FEHO) 0
POM ify7E(% 2 (10 HRIE 10 J35©) !
g PERED) TAER S s R 20 B 4 e
4B 152 02) {Ff7 7% 0
TR 1 R s (R % 019) (AT 3 0

(1)
@)
®)

(4)

®)
(6)
0

®)
©

(10)
(11
(12)
(13)

AR T ARG S A1 T AT I
FRALT Al — S F b BT AN R 88 b AT R A SR 2 () T B A AR A
PRI A RGUGER DB B R A R R R E . W TR RGO, ST AR R AR TR
FENRET RS SR e BT SN S . X TR RGO, S Z BB A MR AT R SRR RA
HAAL R RGN EL AR
BRI (ARIS0) W, B BRI T i S A FORBUAT R IE K CMOS FRf# ST —RERI N B e . THERIE 1
EAEFTIRE DT 1) LB . @I O R AR R AR Ty 1) 36 i
TRBTAR IR NN [l IR A e e B AR S 38 It R 24 P 5 OIS 1]
BB e 1] () Fpe T I ] o
BSCAAE © A DU S RN S A P74 T DMD [ B P ek [
DAL B N FDREIE B 1% LR )
IR B 2 AN LU N B A b AR
PO MR RIS 2R B2 2Dy 20 )
BN A 1 5
MLz /L 38 S~ WA B B A BT
FERTA G FT RS, RS AT fR A
FEREBFE S RAEFTHALE . W LU MR S M MR R B
IKIE 10 Bdse X o BRASI A KIS R A DU T SR T (O
214 = 10/255
#kth = 10/255
W = 10/255
POM JE 3« AR X I8k [l b T 5% MR A R BB RO FE TR TUAE
BRFRE S RAERMIALE . WS A MR S I S MR R B
MAEERE X WEAIGLA AL G SN RERERER |, RCOVER
AREBRRTE X« MBS TS EIRF ST BB REER . AR BREERS BB N,
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5.12 & DR
S HE(1) B/ B
AR ] Corning Eagle XG
ARk S P 546.1nm 1.5119

(1) HAXREZEE,

HZ ] 15 6.5,

5.13 it Fr H o3 F A%
DLP481XE DMD FE 5i&H DLP & A ARt ot (BSR4 5 szl TI DMD #=H|HE AR ot ) &4 H

A RESEHL AT ST .

TI DMD = AR & F T #AE 83z %) DLP DMD ) TI HAR 2844

#E

T RDG S R G LA AR E IR R T 20 S 5 Dy R DMD B A AR FEAR T 54
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6 40 B
6.1 MR

DLP481XE ¥ 7 si 83 1F (DMD) /& —3k 0.48 Ji~Fxf Mk me il 28 , Lo & — AN E e s . %
DMD & —/NH PR 6 H I OEHLE 5248 (MOEMS). DMD s i Beidi U 5 i 5 5 3k 1) DLP % 4ab 74
FIEMEE A, MR E R B TR R AU A1 7E B L R DU ARG 2, AT a] LU R 52 %811 3840x 2400 4%
Bg . BAEITNREZEDES (LVDS). % DMD 1 1 17 CMOS 174 B G i) —4ERE A k. ZFEFIHES N M A

FEAERTCHIIREL N ANMEE L TAT I R . 35

PrfE 5 (MBRST) , AT LAl i feB 1Y 1 fi 4 A 25060 Ml 4 74
DLP 0.48 %~} 4K+ it 7 41 DLP481XE DMD. DLPC8455 ' n#iiil ¢} #1 DLPA3082 PMIC #Lk. MR §Eid

17 , DLP481XE DMD A Zign 2 58 B8 € i) DLP B ¥ iil2s bL & PMIC #ARCEH .

6.2 ThEE T HEE

A4

High-Speed
Interface

A4

Misc

Column Write

Generators

Bit Lines
A4

Voltage Voltages

(0,0)

SRAM

Word

Lines
-

Control

(539,959)

A

A4

Control

Row

A

Column Read

4

A

Control

4

Low-Speed
Interface

VSS —

VDD —]
VOFFSET —

VBIAS —
VRESET —
LS_RDATA ]

LS_CLK —]
DMD_DEN_ARSTZ —]

LS_WDATA —|

Z) Ly gg 7 HEA . 3B R R E CMOS ik FLIES A bk L A e 2
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6.3 REMEULEA
6.3.1 HREL

% DMD % 4 NEWFABEE 0 1.8V JEH . Vorrsers VrReser M Veiase RSP E o Jrifi 0 f S 2 B
DLPA3082 PMIC 4 .

6.3.2 i/ /%

UEHE R A E 7 A E S BRI . AR A R I PRI, A0 R AN 51 B T e A R AR A B R . IR
HHE B RENE AT TR E RN R R |, AR A I 2L bR k. TI IR G A 7
i 1BIS s A4/ 3 TR R P v 07 305 R GEARAHSGI . DK R € B 9 B A (B ) T SS9 A5 5 (SR A AN
M, ZPBEBEIFA R 2 RS SRB ) e K f 3K

6.4 S IhREAE K
DMD Zhfefizi DLPC8455 Woriziil#eistil. 12 i DLPC8455 s i #s Hd R & TI B H TR
6.5 BN AGRG REFREM

T X 28 3 e 2 HDG A PEREARAEAE AT SR . BSCBUT R & Im i &t th e, |EAERZ LM ARG RIS
[RIFEAT R . 9 T IR RGO ARG R R |, & 2REDL S R Gt S5 BARATIEA W B S — T
LRGN, ERS ARG EADE A EREI R TR 577 & LU &5 P Ik ot R 5 TR %A

6.5.1 - FH B AIFE AL H

TI 3 1EH BR B 22 oA BB FLAR 8 SURDGHE A 5 B B 6 25 e BB FLAR 58 SCRGHE f AR R s o BRAETE
HEIH RIS 52 6 PR R D T3 24 1 FLAR DABH RS R B 2B B 10 P i e AT 24 B0t |, 5 WHZ A FE AN B I bR 28 44 S s
WA X P I HE ARy “REEBEIR” . DLP481XE B 5 /2.0 BB FLAAEX R 1 14.5° it . fesmisl
FE X T DMD ¥ “FFF” el SA-M HAL LB FFIGE S , E45 K H DMD & 0. DMD AHESS #45 DMD ik
Hih RGRH ( HIUEEBGEERE ) B R T HEPR S SO . 5 IR I 622 ook s 3t 22 o M BUE fL &
R R A, AT RE BT ELE R, BB R IR R R XS P A AN RO .

6.5.2 UL

T H 2R B R E IS EUE |, RG22 70 E (1 G BEARFR th O AL T 35 e 22 e E NS G 2° TGN . bl
RAESAE BN IAHEA TAEX A = AN R , XA BN KRG FLBREH] |, THEE KRG EUE LI E
G EZBRA T o

6.5.3 fEHT %S Hi

ZAe I TAE X 384 DMD & H 2210 N I FLEBR L | iZFLRRIERS T 15 A0 DMD & A4l ghfy | FF B R
W& 2 R TR . IR E D FLBR A H e 2 DR 1 FLBE R 11 3 A0 57 b mT D %) oA 2 T S 1T 7=
R . BRI R G VBRI 28 O FLBRAAT AL B i@ &, AR AR X 48 1 2438 =K 71
21 10%. AR E RGHDEFL2EN | & LB A% 6 i — b 33 10% LUR A Re iz .
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6.6 MBI B ETTH

Array
/_

N\ O

Window Aperture&

\_UUHHUUUHHU
TP1

poonooroonoT

FEEEEEEEEEEEEEE®E
PEEEEEAREEEREEE@®E
PREPEPRRARRERERREE@EE
BEEEEREEEEEEEEEE

@@ @

® @ @@
[ORE) @@
@ @ @@
@@ ® @
@@ @@

@@ @@
@@ @&
@ @ @ @
@@ @@
@ ® @@
@@ @@
@ @ @ @@ @66 @@ EE @ EEE
E©EEEEEEEEEEE @R

@ @ @ @@ @ @@ EEE 6@ (e
PEEEEEEGEEEEE®E

O E
4.5 \ -

* g——— 16.1 4—‘ \_Tp1

& 6-1. DMD FJUli &
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TR AR B TR BRI &, DR 5 AR o e A AR A B . P AAH L R T SRR B AR AT AT A B
PAR A U8R 7R AR S R E R IR (0 BRI TP ) Z AR &R .

TarrAY = Tceramic + (QarrAY * RARRAY-TO-CERAMIC) (1)
QarrAY = QeLecTRICAL + QILLUMINATION (2)
Hr

° TARRAY = H‘ﬁﬁﬂjﬂﬁf@ﬁﬂﬂﬁ (OC)

* Tceramic = MBI ZEREE (°C) (TP 1 E )

* RaRRAY.TO-cERAMIC = 17 5.5 HHEE KBRS 2 g & TP 1340 (°C/W)
* Qprray = FEF E 18 DMD Zh (W) ( B+ Tl )

* QeLecTricAL = FRFRHLIZIR (W)

° QINCIDENT = AE#R@%%%& (W)

* QurLuminaTioN = ( DMD ~FE#IRILE x Qincipent ) (W)

+ DMD P #uiiE = 0.54

DMD LIy FRAEHOR P AL, BUOR T AL o Bl A AR AR o v 55 K 51 B I A0 Ak Pl D AR FE IO
0.6W. MOGIEI DA AT AR R, BARB TR TARRSADCIRI SR . Bl R R i A O Tl el 2
O F DMD R GEH 3 Bon i~ AR B RS _E AT 0 A1y 83.7% , FEFIL S LRI 734108 16.3%.

DY Sitkite AV PN (IR A

QincipenT = 35W (measured) 3)

Tceramic = 50.0°C (measured) @)

QeLecTrICcAL = 0.6W (5)

Qarray = 0.6W + (0.54 x 35W) = 19.5W (6)

Tarray = 50.0°C + (19.5W x 1.0°C/W) = 69.5°C (7)
6.7 BT

FEHH SRR A DMD BRI BB R & LN, 2EAE DMD LI EeE ., IR H b, AUEEE
FIEAR , DL Rt P9 e 5 B0 L iR I L3

* ILLyy = [OPyv.raTIO * QincipenT] * 1000mW/W + A (mW/cm?)
* ILLyis = [OPyis.raTiO * QincipenT] + AiLL (W/em?)

* ILLir = [OPrRaTIO X QinciDENT] * 1000MW/W + Ay (MW/cm?)
* ILLpLy = [OPgLy.raTIO X QinciDENT] * AlLL (W/cm?)

* ILLgLy1 = [OPgLu1-rATIO * QinciDEnT] * AiLL (W/em?)

* AL = Aarray * (1-0VL) (cm?)

Horr

* ILLyy = DMD _Lf UV JEBI R % (mW/em?)
¢ ILLyis = DMD L[y VIS MBI % 5 (W/ecm?2)
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13 TEXAS
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www.ti.com.cn

ILLig = DMD L[ IR HE B Zh % B (mW/cm?)

ILLg y = DMD ) BLU I BT % (W/cm?)

ILLg ys = DMD _Ef) BLU1 HEHIZHR S (W/cm?2)

AL = DMD EfBEIITH AN (cm?)

QincipenT = DMD _ERLE N6 (W) (IE1E )
Aarray = FEFITHFR (cm?2) ( 5% )

OV, = FEFI4E DMD LR & HIH 20 b (%) ( Yepil )

OPyv-raTio = K <410nm L ThA BBk b BB Th A A (O Il= )

OPyisRraTio = WK =410nm H <800nm 1615 BEBH GG d SR Th R Hh 2 (B )
OP\r.raTIO = B K >800nm (1)1 5 BB YLl i S e ThR (K L% (it & )

OPpgLyRaTIO = K =410nm H <475nm FPLDhZE S5 BGIE R G R MR (JaigillE )
OPgLutRaTIO = K =410nm H <440nm K760 % 5 BRSSO THR IR ( BigmE )

B T R DAY A H T 5 . DMID L ) R B T R B 5 % 47 T AR AT 4 1) o L it T AR o D6 SRR A 1k 0 B 510 b
7l DMD bR IR EE AT 20 b (OV ) A IR S BB IR EE A 20 bE o AR XSS B v 55 IR T T AR (Ay). RBEEEA
K5 L FR) BRI 2 5T o

ARAED BB R RIS | THE R SGRA RDE DR 5 2 e T R IR

RG]

QinciDenT = 35W (measured)

Aprray = (10.368mm x 6.48mm) + 100mm?2/cm? = 0.6718cm? (data sheet)

OV).L = 16.3% (optical model)

OPyyv.raTio = 0.00017 (spectral measurement)
OPys.raTio = 0.99977 (spectral measurement)
OPr-raTIO = 0.00006 (spectral measurement)
OPg_y.raTiO = 0.28100 (spectral measurement)

OPgLu1-raTIO = 0.03200 (spectral measurement)

AjL =0.6718cm?2 + (1 - 0.163) = 0.8027cm?

ILLyy = [0.00017 x 35W] x 1000 mW/W + 0.8027cm? = 7.413mW/cm?
ILLyig = [0.99977 x 35W] + 0.8027cm? = 43.59W/cm?

ILL g = [0.00006 x 35W] x 1000mW/W + 0.8027cm? = 2.616mW/cm?
ILLgy = [0.28100 x 35W] + 0.8027cm? = 12.25W/cm?

ILLgyy1 = [0.03200 x 35W] + 0.8027cm? = 1.40W/cm?

(8)

©)
(10)
(11)
(12)
(13)
(14)
(15)

(16)

(17)
(18)
(19)
(20)
(21)
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6.8 & DFLER BB Hih &

i LR B D 20 B eV R EL N . X TERES B SIIRBII R S, NAEHIE DMD B3 2 A5
FETIFR UL DMD b 35 52 5 X I 0 5 o6 Th 3 AR S 6 i B LA P O S AR TR SR A 52 B 11 AL B S B IX I
VI E S, FAGEZ X KN

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

Horpr:

* QppaiL = W HALBRIBEAG H (W/em?)

* QuncipenT = DMD RS ASHEIIR () (MEE )

* OPpp 1L RaTIO = & HLEEREE X DG DI S DMD _ERIEGTIRZH (DA )
* ApparL = B AL IX IR/ (em?) ( Bidlk )

* OPca ratio = NSBTIER 5 & FFLIOGEE X3 B 43 L (%) (a2 )
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LR
Window Aperture lllumination on Aperture Critical Area
Critical Area (estimated to cover 25% of critical area)
|t \\ Window Aperture / -
% \ / +— 0.50 mm
[ A
A
Window
- Array > Window
Aperture
Y
= \ |y

Y \

\
Illumination Profile
|t Window L

Bl 6-2. &7 1 FL RS o
HZ R AL L .

QincIDENT = 35W (measured) (22)
OPAP_ILL_RATIO = 0.312% (optical model) (23)
OVCA_RATIO = 25% (optical model) (24)
Length of the window aperture for critical area = 1.2103cm (data sheet) (25)
Width of critical area = 0.050cm (data sheet) (26)
Aap.LL = 1.2103cm x 0.050cm = 0.06052 (cm?) (27)
Qap.iLL = (35W x 0.00312) + (0.06052cm? x 0.25) = 7.2(W/cm?) (28)
28 R 15 Copyright © 2025 Texas Instruments Incorporated
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6.9 BEREIT I ER <A S =
6.9.1 HEE I EREFH TR EX

B fFAR RO A b (R S L ) R A TIPS K (Bt ) SRR b T ok
RS K.

fi4m , 100/0 K&k b 7S e R UG R AE 100% FIIS (A AL F4T THIRZS ( 7E 0% A AL TR HIRAS ) ;1M
0/100 TR EAE 100% S (Al AL T L HPIRAS . [ERE | 50/50 FonE 24 50% A AL F 3T IR ((7E 50%
PRI BR8] P A SR IR )

TR, EVEER S W RRES (FTIFEECH ) U35 — MeRAS ( SRHBETIT ) Birfe 2% (K A 40
AT LA RIS ANTE A 2

BT R eE LA —FRIRE S — MRS (FTH I ) ERlE , LA (Aot ) Fafig4h 100,
6.9.2 DMD fJ& K i 5= H AHE 5 i

TR (S m ST ) R S A AR, RN FTA (BB 2> ) DMD SR8 (AR A R
) A TR A T AR R R [ o 25t x4 DMD 4 FH A7 i

THIER , OGRS B b2 L RO Rk A R . B R 2 B o BRPEBCOR TN S0 (A ) iRiE R
FE. it , 50/50 1175 i o a3 b g e XS R, 1M 100/0 B 0/100 [ Rl 5 25 LU A2 S8 A XS PRI o

6.9.3 4 L5 H AliE17 DMD JB/E

DMD AR R B A i o5 2 B AR ELAE A, TS0 DMD (RS A i, FATT AT AR S R0 AR ELAE F SRt/
SR Bl o 2 EE 0 DMD A 5 dr O RE R X e 7R B B-1 TR (MFREaRth 2k kAT T 8fl . iR E AT

i BRI AR AR R B AR A
o ZME ETT T RN BOE I A AR (2 | A b ) .
o ZHEKTN T REROR BRI A A (B2 |, A Al ) .

Skbr b, iz E AR E 14 KPR A FE R R s DMD LARRE

6.9.4 15575 B T KR P A& s (5

FELEE M TR B, 28 BRI B 2 LU IR TR R R R 2

BN, fERERRHFL T , MESER EBAES E B R LR A | &R BN LE 100/0
A TIEAT. FRE, HEIRAR G | RHRAE 0/100 HS L R iElT.

Eﬂﬁqj;f;iﬁ”ﬁ‘z{‘iﬂ (IS 20 R RE X A N BGOSR R T LR AL ), B L s B S KA —— X, B R
6-1 7N o
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x 6-1. KEEMER ST

KIEMAE i 522l
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

HHEEOEHI (B2 EELH ) | T2 TS EBRNEMMBIEE (., ot ) mgie
(0% % 100% ) LK Bk Jo €0 g e o STt ), Fhrpr i i SIS 1] R A 08 s R 45 5 T 8 ASE LT 5
RIS T] )L 2 B

i TR 29 TS E I IR BL N 45 e AR AR IR Bl A

Landed Duty Cycle = (Red_Cycle_% x Red_Scale_Value) + (Green_Cycle_% x Green_Scale_Value) + (Blue_Cycle_% (29)
x Blue_Scale_Value)
Hrp

* Red_Cycle_% K/~ /R 2L LUK B AT 75 Wi 18] E 43t
* Green_Cycle_% #R/rWonZk e LUA B BT 75 F AU i 18] & 43t
* Blue_Cycle_% 7~ on i L LA B AT E sl i i) 5 2 b

Bl ARBAL L, SRRt I 23 590 30% 50% H1 20% ( LASKERFT TR A &), IBABML A, GEA
Wt R A B R S Eetn 3R 6-2 B 3% 6-3 iR .

*® 6-2. ZOKEM SR, BIeEoH

ARES
a6 Eraz) L5
30% 50% 20%
30 R 15 Copyright © 2025 Texas Instruments Incorporated
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£ 6-3. &EER & HRH
PR
AR ) oSl 6 blelbas
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% 7193
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

FEAS 556 il o 2 U 225 PR R e — AN R N R MR AL PE . £ DLPC8455 il g N, Ny b K2 R i A5 fif o
il =

1N p& #& Output_Level = A x Input_Level®amma JE QR ek 3 , Horp A & — /NG , BHEEN 1.

£ DLPC8455 %l a i , M5 LUBER 197 SN e NG HHE . R i SR 108 2.2, AT %
# , Kl 6-3 fs.

100
90
80

70 Gamma = 2.2 /
60 /
50 /
40 /
30 //
20 5
//
10 —
0 —

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

A 6-3. 1S = 2.2 KRB

& 6-3 o, iR EMANG R AL 40% ( SRS 200 ), WIS RN S Z 5 2K EEAE Y 13%. Ik, il
SR HIRE R B KK, B B & B RR R 1 b 5 2 L

25175 FEAE DLPC8455 % il & 2 Hil #EAT 1) R Ab .

Output Level (%)
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7 ML FSEHE

&iE

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

7.1 MAER

DMD & == [ G a5 , nlKok B CIR NSRS BIAN 72—, FET7 e NSOk oo sl k24t
o AR R [ RS AEFEER AN DLPC8455 x| 2% itk XK. I DMD i sl B g =]
PEESEEERE |, NS Z IR AN SN R GRS . A DLP481XE Fy 478 3 A AL F5 0O AL . SR BERE B
I FHBERAAN

DMD I Hi 7 B 7 i DLPC8455 it DLPA3082 PMIC #E4T ™ k&3], s 1 b e Al i sieg | i5 S
8. NIRMLAIFEIZIT , DLP481XE DMD 4 4i#h% 5 DLPC8455 i 23 1 DLPA3082 PMIC Ft &1 -

7.2 JLRINF

DLP481XE DMD 5 DLPC8455 4=l sy M MBS &, vV 2R RN HR M2 4K+ 55
e, U RGB MokEk LED £4ift4 7 DLP481XE DMD. DLPC8455 & #54i%s . DLPA3082 /& 28 Fl4k
HRHRRA IR S B8 . b4 | WO RS IS DLPA100 A ALIKENES . 7-1 JE7RT DLP 0.48 J5~f 4K+ ith Fr 201
RATTHER

DC » B Fan or
Supply SYSPWR (14.5 V to 20 V) > oc H— programmable DC supply
——1.8V—p{ SPLVIN Reg L5
GPIO (PROJ_ON}———p| _18V@3Afor
18 M  DMD and DLPC
Reg L4
_08V@3A
SP|(4) 08 I for DLPC
| L2 { Reg }La
— PROJ_ON FLSH H
4—HOS;|'_|RQ—> LED_SEL (2)—»] DLPA
FF{‘;"‘_E"d ‘ \|;C1 > L—SPI BUS (Ctrl) (4)—»] Hullz
evice x1————>
LDO1[——» 33V@2A
[ 4———RESETZ RESETZ (DO 2 5BV
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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 ©)
@ ©)
DLP481XEOFXM Active Production CPGA (FXM) | 173 33 | JEDEC Yes NIPDAU N/A for Pkg Type Oto 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 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 TI 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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TRAY
L - Outer tray length without tabs KO -
< > Outer
| tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
i ‘— [ 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
DLP481XEOFXM FXM CPGA 173 33 3x11 150 315 | 135.9 112190 27.5 20 |27.45
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8 5 4 3 e 2519197 [ 1 | 1
. COPYRIGHT 2024 TEXAS INSTRUMENTS REVISIONS
NOTES UNLESS OTHERWISE SPECIFIED: © COPYRIGHT 2024 TEXAS INSTRUMENTS [ o S—

1] SUBSTRATE EDGE PERPENDICULARITY TOLERANCE APPLIES TO ENTIRE SURFACE.
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.

E BOUNDARY MIRRORS SURROUNDING THE ACTIVE ARRAY.
6 | MAXIMUM ENCAPSULANT PROFILE SHOWN.
7

[+]

ENCAPSULANT ALLOWED ON THE SURFACE OF THE CERAMIC IN THE AREA SHOWN
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

TAH

N
(2. 000).—\

OAL LA ]

LA L

——T 3.000+ 0.500

SEE VIEW E (SHEET 3)

FOR WINDOW AND ACTIVE

ARRAY DIMENSIONS

A [ECO 2209564: INITIAL RELEASE

[ 8/06/2024 | JER

By

AQAAA A AL A

3.000+0.500

22.300+0.220 A L

1.273+0.150

NN \

\ \

I — ———
" |
_ I

N |
il Il
|_\ :_:_\_:i___\_ \_I

13.047 £ 0.150

(1.500)
4.188+0.150 \
23.282+0.150 OFF STATE
LIGHT
32.200+ 0.320
SUBSTRATE ENCAPSULANT WINDOW WINDOW APERTURE
0.800 MAX
3 PLACES (0.367)
INDICATED ‘
(SHEET 2) 7 T
/ 1.100+0.050 | 14070079
: |
7
2.950+ 0.240 T Y —enia
. . 1.040+ 0.080
(0.307) 0.020(G
173X 1.400+ 0.100 |:| |:| |:| |:| |:|
UNLESS OTHERWISE SPECIFIED DRAWN DATE TEXAS
‘ @ DIMENSIONS ARE IN MILLIMETERS J. RANGEL 5/20/2024 INSTRUMENTS
® TOLERANCES: ENGINEER Dallas Texas
((2)0 305) ANGLES +1 H. GAGLIARDI 5/20/2024 |5me 1CD. MECHANICAL. DMD
SECTION A-A 2 PLACE DECIMALS £0.25 (QAICE = ’
A | PLAGE DECIVALS £050 M.DORAK __ 8/6/2024 48" SST subLVDS SERIES 460
« INTERPRET DIMENSIONS IN ACCORDANCE Wit asme | M= GARCIA 8/6/2024 (FXM PACKAGE)
T;é‘g?{g%ﬁ NONE 0314DA Y14.5M-1994 SIZE DWG NO REV
NEXT ASSY USED ON » PARENTHETICAL INFORMATION FOR REFERENCE ONLY  [orommsors D 2519197 A
APPLICATION J. MCKINLEY  8/8/2024  Jscaie  7:1 ] [sHEET 1 oF 4
INV2013-DLPa 8 5 4 3 2 1




DWG NO.

2519197 [* 2 |

¢2.000¢0.050

I U I

AU U AL

4

74

2.100+0.150

28.000+ 0.280
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