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— Window ———————————

|

] Array Window
Window Aperture

N ~ ’ 0.5 mm
| N )
~—— Window Aperture ——® | imited illumination area on
window aperture

A 5-1. MR A% H B — e Xk

5.5 R EREE B
DLP3944-Q1
Rdabs FSC BpY
154 SIHH
- BRI ERR A1 (TP1)M 26 °C/W
' AR X I E A A I = A (1) 0.1 °CIW

(1) % DMD wf LA ATFE B A AL R BT . A3 RF U AR 1S DMD REFERUGSAT %M s E MR EZTEE N . % DMD L
0 A B0 AT T AR IR N NS 6IRB) |, AR TG A — 807k B & D FLERIR SO RER R S B L DD SRR Dl RGER BT
DB AL T LB ARG RE | PR A I AR AT A S M A G A #  2  IR R A R T
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5.6 A KHE

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

s \ Wiksk @ BME MUE ROKME| B4
8/
Ipp FLIR TR : Vpp @) 4 B 140| mA
Ippi UL Vpp @) @) R 45| mA
lorrseT FLJR IR © Vorrser ©) Y 6l mA
IBias BRI : Vpias © FAE 0.6 mA
IRESET AR IR © VResET JRE 1.8 mA
POWER
Pop HLE I ZEHERT : Vpp @ @) SR 252 mw
Pppi FHIR DR FEHL : Vpp @ @) MR 81| mw
PorrseT FR LR FERT - Vorrser © TR A 60| mw
Peias AR Th R FEHL : Vgias © JLA A 1.08| mW
Preser R DI ML © VReseT SR 25.2| mW
ProtaL FLR TR FEHE T BRI 419.28| mWw
LPSDR #j A\
I (RS TPNERY Vpp=1.95V, V=0V -100 nA
Iy e PN FLIR Vpp =195V, V,=1.95V 135| UuA
LPSDR #i i
Von L H R R () 8) () lon = -2mA 0.8 x Vpp \Y;
Vou Hiid L E () ©)©) loL = 2mA 02xVpp| V
Az
Cin i\ 2 LVCMOS F = 1MHz 10] pF
Cin Hi N\ HLZ SubLVDS F = 1MHz 20| pF
Cour it L F = 1MHz 10| pF
Cremp LRSI AR A L F = 1MHz 20| pF

(1) %8 5.4 W NEIAAF AU (BRARSISNED] )

(2) A REES DS (Vss) NEEHE.
() MY WNERFREKR , BIEEEZME | Voo - Voo | BAUVNTEE HIFRAE.
(4)  ET ARG B B IR D R

(5)  ATBIERGE A, HIE R | Vaps -

VOFFSET | ‘JZ‘ @j /J\%TE% E"] KE'{E‘. o

(6) Z/T DMD #EjEH: Ll FFr4 #1i% : VDD. VDDI. VOFFSET. VBIAS fil VRESET. [RIIN &7 B4 VSS iE# .
(7)  LPSDR #i#si&H 15115 LS_CLK il LS_WDATA.
(8) EiH#EII LPSDR , i JEDEC FRHES 209-2F & “(RINFEXNUfGHHEH 2% (LPDDR)” JESD209-2F tf1ff) AR RIS it/ B AR

FAE” R IIHLE .
(9) LPSDR %t #i#%:5& I -5/ I LS_RDATA_A. LS_RDATA B. LS_RDATA_C Al LS_RDATA_D.
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5.7 FF=4E

FE H AR KR T B AR VS S (BRIES AU )

e TRk BME  RBME BRKNE| B4
R | AN T
JE4%5 , LS_RDATA 0.3 Vins
i 75 BB, LS_RDATA 40 60| %

(1) 28 5.4 1 FHIAAF R UREE (BRAESISNER] ) ©

5.8 B FPE K
TE AR IE KSR T 1 TAR R SE AR ( BRAES AU )

BAME ARRE BRARME| BT
LVCMOS
LPSDR
t; THEERE) (20% % 80% ) x VDD(®) 0.25 Vins
t; TR EEZER) (80% 2% 20% ) x VDD®) 0.25 Vins
t; TR (30% % 80% ) x VDD®) 1 3| Vins
t; TR EEEO (70% 2 20% ) x VDD®) 1 3| Vins
twn) Jik R e 1) LS_CLK i HT 50% & 50% ik i (®) 4.2 ns
tw) Jik 3 S F] LS_CLK low 50% % 50% ik 50 42 ns
tsu LA #£ LS_CLK Z il LS_WDATA & %(® 15| ns
th g 1] 7 LS_CLK 2 J& LS_WDATA £ 3%(®) 15| ns
SubLVDS
t; RS 20% % 80% itk (") 0.7 1 Vins
t; N BRI % 80% 7 20% ik (™) 0.7 1 Vins
twn) Jik ot G2 1R] DCLK i P 50% % 50% Jifk 51 (®) 0.7 ns
twL) ik 7 5 1] DCLK A B ~F 50% 75 50% ik ©® 0.7 ns
twinpow & L (1) G) BT + fRER [ O) 0.25 ns
tsy 3TN i) HS_DATA 7 HS_CLK X R %% ®) 0.17| ns
th R At 1] HS_DATA 7 HS_CLK 2 J547 %% ®) 017| ns
troweER Blfas L@ 200| ns

(1) R4 EH T DMD_DEN_ARSTZ 5|, 2K 5-3 (¥ LPSDR #i \_EF-FI R R
(2)  HEHUREIE T LS_CLK A1 LS_WDATA 51, 1

Z &l 5-3 i) LPSDR fii \_ETHAIT B

(3) B FFHURE] : 0.5Vins JEFEFR K & LI EIBS AN 0.7ns , A 3ns #4NE] 3.7ns. HZFIE 5-5.
(4)  ZHURLUEH] T SubLVDS #USERINIE] , AN 18 & A 7 & 5 RO AE R

(5) WEZHHE 5-2.
(6) WEZHKE 5-3.
(7) WEZ=kRKE 54,
(8) HZ=HE 56.
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tc

A
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-

tw(H) twi(L)

A
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|

LS_CLK 7- 50% 50% r 50% \

— e
) [ ]
tsui<—'

A

.
-

LS_WDATA 50% -K 50%

Ly

' twindow !

fRid #1172 LPSDR |, 4§ JEDEC #rifE 2 209-2F 5 MEI/FEN (540 #7:# % (LPDDR) JESD209-2F 1) “ Ho SR PEAN A It/ B9 A 2% A1
R HIILE -

& 5-2. LPSDR FF3:5%1

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

—_ o Vipa
/A S T | 0\ e: N ——

03*VDD = =——
0.2* VDD = ——

0.0* vDD

tr e — trle—

K 5-3. LPSDR i\ L AM T REEEZER

Kl

Vocik P, Vock N Vo pi0) » Vo N0y

1
1
1
i
—»:tru—

K] 5-4. SubLVDS # A\ EFAI T EEER
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V\H MIN
LS_CLK Midpoint

VH MAX

Vi min
LS_WDATA Midpoint

VH MAX

tsu

A

tH

\i
A

A\

A

Y

twinbow

V\H MIN

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

P 5-5. & A [A] PRt &

\ A

X

tw(L) tw(H)

¢

DCLK_P
DCLK_N

~X»50% —é 50%

~X» 50%

—i tgy e |

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

x

é 50%

~X~50%

twindow
P

E 5-6. SubLVDS FxS%

14 EXXFIRE
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High Speed Training Scan Window
-~
-~ tc ——

DCLK_P
DCLK_N

I

S /P

_>§% tcé<_

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

R AREMEE  HSHY 5.8,

Vewm = (Vip + Vin) / 2

K 5-7. BEJISGHME N

DCLK_P , D_P(7:0)

SubLVDS
Receiver

Vip DCLK_N , D_N(7:0)

& 5-8. SubLVDS HLJES%(

1.275v

= 1
VsubLVDS max ~ VCM max T I % VID max I

Vsubtvos min = Vemmax = | % Vio max |

0.525V

DCLK_P
D_P(7:0)

DCLK_N
D_N(7:0)

& 5-9. SubLVDS ES#

n

u

& 5-10. SubLVDS 235\ F #%

Internal
Termination

SubLVDS
Receiver
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Not to Scale
VIH
VT+
VT-
VIL LS _CLK
LS_WDATA

& 5-11. LPSDR Hi N\iR i

Ystop\ start [+ Y

ts.woata X )
tro
I
LS_RDATA []]]]

Acknowledge

K 5-12. LPSDR {ZHL

Data Sheet Timing Reference Point

l

Device Pin | ®
Output Under Test

> Tester Channel

—_— CL

HXRELELR , ESHY 5.6.
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5.9 ARG wEE O M E

B8 otk BAME  RERME BoRME| B4
A T X I8, A KA 5504 [ ok i () 50 N
H g X 3 A X I P 3 S 40 FR R f s (D 143

(1) EZmE 514,

/—Thermal Interface Area
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5.10 fhEE R M RF

SH UL 18 L2V
M | B O @ 1360 T
N | HETH D@ 1536 e
€ |ThBEiEE. gk () 4.525 um
P |fsgiafE. 3 EAMAE () 6.4 pm
A RRE A e () (PxM)+(P/2) 8.7072 mm
WA IR RO (PxN)/2+(P/2) 4.9184 mm
WA TRIIAES) T (POM) 15 e
(1) iEZHK 515,
(2) DMD s P 38 5 5 5 13k i) DLP B AL SRRARSE &, (R MBS e 08 75 19 I 78 B B ORISR 5 2, i ar LA
SR TR 3840 x 2160 14 ZE %
(3) AT IR R ME [ &5 M R R B L3 — 45 MR 7 £ (POMY) [RI3 43 1 PR (RIAMUBE oY o X S TMBE AR 45 M) A B e < A BELIE P S BR “4T

TF7 R BURL B4 AT HL R E DA R RS MR

I 2 9 3
o - o ® = = = =
° ° ° ° 3 9 S ©
(o] (o] (o] (o] o ©O o o
A
Row N-1
Row N-2
Row N-3
Row N-4
Row N-5
Row N-6
Row N-7
Row N-8
Incoming lllumination 5 ! Off State
Light Path < On-State ¢ » Off-State Light Path
’ % Tilt Direction ‘ Tilt Direction
s 1 >
DMD Active Mirror Array
Row 7
Row 6
Row 5
Row 4
Row 3
Row 2
Row 1
Row 0
\/
-t Array Width: >
b
N =
“, 5
P (um)
2
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5.11 B FEF DR 2R
S R A BME  BRE BAE L:<XivA
(CE Ay DMD #Rfikzs (1)) 6) @) 13.5 14.5 15.5 B
Tl s IR A 9) 1 3 us
BT et ) 6) 6 s
TAEX Sk s g & @) IKFE 10 J20) 0
POM HhffsEig s (10) REE 10 B3O 1
B g RE (O TAEX dsk b s 45 & (1) [SRENzE 4 (e
4G (12) A B % 0
HIRIX Sk AR E 1% &K (19) AT Ao 57 0
(1) AT EEAN G B B R 0 T T AT
(2)  TUBERE DRI SR U 2 [T E R 22 5
(3) TN T 2 F LEA T AR 2 L AT R AN SR 2 R AT B = AR H AR Ak

(4)

®)
(6)
)

®)

©)

(10)
(11

XPTHEERA , B RGO B BRI A AR R E RN X T R RGO BT, SN IREBHIR A A T RE 2
FENREREF SO B BT S AN S . X TR RGO, S Z BB A R AT RS SRR ARG

HAAL RGN LA
TBEAR IR — AN PR e 0 B S 2 B RS i 75 AT 1]
B e 2 1] () ST I ] o
USSRt AR BA S B R A AP T DMD RS B &R [HE
< W1 E AL IE R %R 2 .
MR VL E S of PG RE N R B AR AR AE o
SR B 2 RO R Z D0 20 9]
* PR N BAT LAY B
*RiDAZE /D 38 ST R BRE A A I KR

SRR E S REFITALE . B L B 3 5 i S 3R S
IKIE 10 B X o FREsHI A KIS LU R o i B4 O

215 = 10/255

Z¢th = 10/255

With = 10/255

POM 5 3« AR X Ik el b 5% MR 3 R I O HE FE LA
MR E X 0 RTERHIALE . U L ol PR 3t ) /MR R e

(12) MBEFE S HEADF BRI WA D RERRER , WOV,
(13) ARGEBRFE S AEMBENF b RS HOF 1T R RN B R E . AREBRRE RS EER P IN.
5.12 & D4k
2% B/ME ARE BAE
W O R Corning Eagle XG
T % [k 546.1 nm 4t 15119
[CAE{NER
A | PSR 6.5 .
(1) ARG OHLERS A B TEARE R | 1§52 UM% 1ICD.
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5.13 it 5 H o A B

DLP3944-Q1 DMD FZE 5G] DLP & AR A o F (BI85 sl se I AN X 2% (T1) DMD 8 ARG
) g5 &M A eI 521847 . TI DMD % #| HR A8 A T #E s34 DLP DMD ) TI HARAZ: 4.

#iE
T D2 R G T AR S AR I b 3 PR 1 3 5 55 2 B DMID s AN AR FEAE T 54
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6 40 B
6.1 MR

DLP3944-Q1 #+bi#sfF (DMD) s&—3#k 0.39 Zi~f X ALk = mpefmlay , & — A m RS EMEEY . %
DMD & —/NHL PR 6 H R OEHL L R 48 (MOEMS). DMD s i Heidi U 5 B 5 5 3k 1) DLP % ab 74
SIEMSE S, AR R 75 RN U () 76 B4 b BRI AR 5 2, i a] BUE R 52 88 1) 3840 x 2160 14
ZEMG . BAEDNKEZESES (LVDS). 1% DMD H 1 fii CMOS f#4# # i —4efE 54 k. %5 HEA N M
MNEAE R TTHNTE L, N ANERE A TTAT MR . 5 S0 6.2, B MR Z CMOS Sl i B 1 1k ¥ A0 s 5 4r
{55 (MBRST) , AJ DLEA P S B i mdE (1B ) -

DLP 0.39 #~ 4K UHD 5}y 44 i1 DLP3944-Q1 DMD. DLPC431 . r#5ii #% Ll J2 DLPA3085/DLPA3082 PMIC

1 LED IRZh2R4H % . N T HIfR O] 521847 , DLP3944-Q1 DMD A 4itE 4 58 K 4Hh 38 2 () DLP S x¥as i) 28 DL %
PMIC #HcfEH .

b
6.2 ThRE T HEK]
E sz
2
woﬁggﬁtl\”fg
Boasmr PO
>>>>>>0000
High-Speed
» Interface
»
A A4 y
»
Misc Column Write ] Control
‘ . .
Bit Lines
y A 4
(0,0)
Voltages Word
Voltage SRAM Lines Row
Generators d b
(1536,1360)
A A
y v y
Control Column Read "] Control
A A A
> Low-Speed «
Interface
narFnhc <« XN
naw<g %|— E
SS5058< <00
> 29'%
> Tad g
- Dl
[a)
=
(=)
& 6-1. ThRETHER]
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6.3 REMEULEA

DLP3944-Q1 th —4EFE40H) 1 2 CMOS f7fig el ik |, idid DLPC431 ) SubLVDS &2k 5K #h 5 i DLPA3085/
DLPA3082 fitr . i FERN — M8 T4k W 3% DMD B4 5135 B .

AT HRTTEEIE4T |, DLP3944-Q1 75 DLPC431 DMD (& ~#% 4] 28 F1 DLPA3085/DLPA3082 % 4i & 1 )% He i
ARSI .

6.3.1 SubLVDS ##7#:17

SubLVDS 154 il B 7E SR DMD Hdl %, RN AREFMCTORERVIRER . mridi sz O 1 B B2 il sothfg
WG =B, R H i DDR AR5 R 48 H AR SR 548 THAE R 0] o i a8 H T4 N 254 SubLVDS #2210k
%, A TR,

JEIT SubLVDS # M , M DLPC431 BEE N 2SR F 58 SRAM . iZ#: 10t 16 X Z 3 EEE 5 AN
DUAN I P ek 2%, @R PUAN SRS B2k AL By C Al D 4370, SRAM FEF ) 2e 235843 FAS 25850 o Bdi£E B IR V)
Pl 5 7F , AT B 8 XA H 45 3 R (DDR) %11, SubLVDS #2 3RSz 8l T IESE IR EEE |, DA AL BOHE A i e it
B, M i Ay Sk .

4235 T SubLVDS #2111, A 210 Ji4 1) DMD F4 51 ) 5 5 R 4K T 100us.
6.3.2 FHFEHIFIEEE T
K32 AL B B DMD A% AT 3 /E 193678 . LS_CLK AR 4 | LS WDATA 2 HiE s .

RCHEE LR R TE b RURITET B I FE 56 DMD BEATHECE | 4%l 5 20 n 2 70 i o S A7 U P o Bl 52460
FL T 4 BB AT BB DG IR 21 o Ao 22 3 68 o6 T 55 N BRI B (0455, DU DO A SR iy H
%5 (A.B.CAHID).

6.3.3 BIEEL

1% DMD gﬁ%@;& 4 /l\EﬁEEE . 1.8V EEY)E ( iﬁﬁﬁﬂ: VDD *[] VDDl ) N VOFFSET‘ VRESET %H VBlASo Eﬁﬂ’_ﬂ%%ﬂ: LED
(1 %% , 1.8V, Vorrsers Vreser H Veias B DLPA3085/DLPA3082 PMIC i LED BR824 4T 25 5 .

6.3.4 Bt /7

MeH e LR AR B B B . e TN R 2 REIARAX B LT e S AR s s . [ 513
FETR T Bl v A A R R B . I S AN BEAE VAT AR 2 R RE AR OR |, WA RERE IR A FE
AT 2O bR 3. Rt N R NAE A IBIS s At 35 T B Wi P 3 vl f 3k 5 RGUIR AR SCIE . ik 3k
FAEN TR S S R AR & . 1% 0030 B B E AT IR 28 F RE IS IX 5h I e K 61 3

6.4 B IhREAE

DMD ZhaEfi s DLPC431 S Ry 2845 H] . 152 DLPC431 R4 i 23 5 dE 2 nlibe & TI N TR .

6.5 B OMAGRG R EFRRE

T X 235 W 4% H G 22 1k B AN AR PEAE A 5 AF . BESEIAT 5 M R B 5 6 22 ERE |, HREAEARZ UM ARG iS5
AT AU . AT IR RGO E R G R &, TERE N ARG R ITSE. B A RE 7l WL B8 — /N AT DUAR
FREINH , B G READEEEREEUR T2 474 LLUR &3 Arid K22 R4 TAES A

6.5.1 F-FH BIRIFE AR

T 2 IR B G 22 o I EUE FLAR 8 SURGHE M 5 R 622 o I BUE FL AR e SR GHE AR R B/ . BRAETE
HEHE RN G PR N N T 3@ 24 1 FLAR DABEL RS R H 2B B 10 I C A O |, 75 WHZ A FE NS I bR PR 28 14 Tl B
MR . R IEE RN MBI ER” . DLP3944-Q1 B Y /2.0 HUEFLILFEXT N B 14.5° MR . s
FHAHENT DMD ¥ “FTH” ik ST HA 64 FFRIEE /1, B35k H DMD % 0. DMD 1AHE4E#) sk DMD [
EHAN R G F T (Pl ERBGE SRR ) A RPERASE M [ 8. S 08 B 6 22 o4 B e 2 o AF I BUE AL
TSR A, WATRE B EL R B, HOB R IR B R R X R S e A RANES
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6.5.2 JLBEVLE

TP AR B ERUAS BE |, BBDE 7o 0 B DGR ARAR O AL T 562 e N DGR 2° YE A . DL
RME A R TAEAN AR DXk P 2B AN RAOVRE |, IXFTRERR B4 1 R S AL R EE ], JCILRAE RGT I A FLIR
HBRBFARELT .

6.5.3 /i3 95

s TAE X ke DMD & R A A FLEBREL L, i SLRE S, 1 IEH ALK+ DMD SR Ak maisy |, JF HH RS
BOHAT & 2 MOt TARRAT . BEST T O SRR B Ot 2 IR 8 1 FLRRIT L AR A0 B 8 by D i) A 3% i St i 7
. R HEIDE RGBT ORI 218 LT AL E DG E |, AR T AR DX b P 28 KT 1Y
21 10%. MRIERFE RGHDEFAIN |, & DAL L6 B OB T s 0t — D> S UE 10% LU A e 2.

6.6 USRI

- LN

TP1J’
0000000000000000000
00O00000000000000000

oooooo 0000do
o0oooo 00000
00000 00000
O000cH 00000
) 00000 00000 [:
ooooo 00000
* oooooo 00000
(Himimiminin O0oOoggo
000000 00oo0o
ZDO\DDDDDDDDD ‘ 000000000 |
4 - 10.00 >I \—TP1

& 6-2. DMD #uliiz i

AR ) B T LA ) 2he AP I B L B IABE . R DA IR AR AT A T B DU A SURR TR
HIR S P 6-2 vh AR MER B (TP1) Z Al AR A

TarrRAY = TcEraMIC + (QaRRAY X RARRAY-TO-CERAMIC) (1)
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QiLLuMINATION = QINcIDENT % DMD Absorption Constant 2)
QARRAY = QELECTRICAL * QILLUMINATION 3)
Hrp

® TARRAY = iﬂ‘ﬁﬁtﬂﬁﬁﬁfﬁﬁﬂ{ﬁfﬁ (OC)

* Tcoeramic = 7EE 6-2 df) TP1 fi7 B 453 KM & iR (°C)

*  RaRRAY - TO - cErRAMIC = FEFIEIFGMK A TP () DMD 384 H (°C/W)

*  Qarray = DMD F5%1 R ( EIhE + RITT)E ) (W)

*  QgLectricaL = DMD HIFIE HLIIFHRFEHL (W)

* QuuminaTion = IS E B R ST (W)

* Qincipent = DMD LA ZhR (W)

DMD W ISCH: B A PR BE 5 RN BT HE EAIRBH 045 . NS (AOI). R4S f HUMGE: TIRRESM RS, “xm”

RS TR R m T “TRR 7 A T IIWRICE B0, EF0 i “TFia 7 A < RESRAE T T miies 5

AR XEARMEE AOI N 29 FF |, RGIGIEIN 112.0 , 558 TOAEG S, POM LK [ 5134 HE (1) 43 #i o
DMD Absorption Constant (OFF state) = 1.004 - 0.005235 x (% of light on ActiveArray + POM) (4)

DMD Absorption Constant (ON state) = 1.004 - 0.007776 x (% of light on ActiveArray + POM) (5)

DMD [ LD RABHGE AT AR, Ok T i I Hodfid R A LR
PR REAS TR SNSRI 10% VR A WEFESIAT POM 24, JF HiBiab T “ M KA.

Tceramic = 50°C (measured)

Qincipent = 10W (measured)

DMD Wi 4 = 1.004 - 0.005235 x 90 = 0.533
QeectricaL = 0.5 W

RARRAY - T0 - cERAMIC = 2.6°C/W
QaRrray = 0.5W + (0.533 x 10W) = 5.83W

Tarray = 50°C + (5.83W x 2.6°C/W) = 65.2°C

Noogokrwdbd=

FEBC T DMD U AS il k5 SR, ARG 51 21 56 i g e it P2 0 2B A BEL (T (8 R BB A B TP U5 2k A L
Tt M ARXFR )

TARRAY—TO-CERAMIC = QARRAY x RARRAY -TO - CERAMIC (6)
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6.6.1 1&/7 15 EH I — R B I 13 IE P I 2B

AR B F) R B AT L iR A I AR A L AR ARE R R Th R BRI A AT S, BUR
NAFEAE T BRI S R A AR E Z G A

TarraY = Tpiope * (Qarray * RarrAY - T0 - DIODE) (7)

Qi LumiNaTION = (QincipEnT ¥ DMD Absorption Constant) (8)

QarraY = QeLecTRICAL * QILLUMINATION 9)
Hrp

TARRAY = I—f‘ﬁ?%t}jﬁggiﬁﬁU/ﬂ%‘lE (OC)

Toiope = MIES: E‘J/ﬂgiﬁ{ﬂﬂ:m%(ﬁ}% (OC)

RARRAY - TO - DIODE = FEF1 2| A& (1 & #4BH (°C/W)
Qarray = DMD FE51 BRI (IR + Bl ) (W)
FHIES T 6.6,

* QeLecTricAL = DMD [HHUE UL AEHL (W)

* QuuuminaTion = WRHSCH I B # G AT (W)

*  QncipenT = DMD _ERAEF TR (W)
PURREAR T AR BRSNS R 10% V& EAEFESIAT POM 241, 3F HfEiib T “ 567 IRE.
Tpiope = 55°C

Qincipent = 10W (measured)

DMD WU # % = 1.004 - 0.005235 x 90 = 0.533

QeLecTrIcAL = 0.5 W

RARRAY - 10 - DIODE = 0.1°C/W
Qarray = 0.5W + (0.533 x 10 W) =5.83 W

Tarray = 55°C + (5.83W x 0.1°C/W) = 55.6°C

Nooakrwdb=

6.7 B IEEFEITH
TETFEARFE KN DMD LI CTh R R, S DMD Bl & e eshZ . g E o th. F M
FITHAN UL N BT 7 0 K P9 B 61 5 B 6 i R TR LE R .

ILLyy = [OPyy-raTIO * QincipenT] X 1000mW/W + Ay (mW/cm?) (10)

AlLL = Aarray * (1- 0V ) (cm?) (11)

Lrp

ILLyy = DMD L) UV [EEAT) %% B (mW/em?)

AL =DMD EHREMTHF (cm?)

QincipenT = DMD RSN SHEIIR (W) ( E(E )

Aarray = FEFITHF (cm?) ( Hdfi# )

OV, = FEFI41EE DMD 1 JREE R E 43 L (%) ( b2 )

OPyyv.raTio = K <410nm 16T 5 6l dh SoB T b (s il= )

Y T R DAY B0 E T 5 DMID L ) G B T R B 5 % 47 T AR AT 9 1) o L it T AR o D6 SRR 1k 0 K 51 b
7l DMD bR R E 20 b (OV ) A IR Z1 BB IR EE A 20 bE o AR XSS B v 55 R T T AR (Ay). RBEEEAS
BB _E IR B2 5T

AR 2 RIS | THE RSB W DL DR 5 2R Th R IR

\

Copyright © 2026 Texas Instruments Incorporated R 15 25

Product Folder Links: DLP3944-Q1
English Data Sheet: SLVSKK1

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dlp3944-q1?qgpn=dlp3944-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZF7
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZF7&partnum=DLP3944-Q1
https://www.ti.com.cn/product/cn/dlp3944-q1?qgpn=dlp3944-q1
https://www.ti.com/lit/pdf/SLVSKK1

NOILVINYO4ANI 3ONVAQV

13 TEXAS

DLP3944-Q1 INSTRUMENTS
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TR

QincipenT = 12.1W (measured)

Aarray = ((8.7072mm x 4.9184mm) + 100mm2/cm?) = 0.4283cm? (data sheet)
OV = 16.3% (optical model)

OPyv.raTio = 0.00021 (spectral measurement)

Ay =0.4283cm2 + (1-0.163) = 0.5117cm?

ILLyy = [0.00021 x 12.1W] x 1000mW/W + 0.5117cm? = 4.966mW/cm?

6.8 & HFLER AR &

T LR B DS 2 B TCVA FLR N . X RS B S I R g, NAE /£ DMD IS RSN
JEThF LA DMD 145 5 S 8 DR A 6 Th 3R BUARR T E Dttt i A P Ol S AR R A 5 T 11 AL B G B IX 3K )
ST, FRAE X KA

* Qap.iL = [QincienT X OPap iLL_raTIO] * Aap L (W/Ccm?)
Hrp

© QapauL = & HFLER IR B HH (W/em?)

® QINCIDENT = DMD J:E/‘J)é\)\ﬁj'j\lﬁyji ( B ) ( Uﬂ“%{ﬁ )

* OPap L RaTIO = & LR B IX IR AL S DMD _ERLEDCIIZR L ( 6y )
* AppLL= CARENSSS: re 2 ShpNAN (sz) ( EAEITES )

* OPca ratio = ASFIGTIA 5 A LB X 7 B (%) ( DBA R )

THEIR B
a—— Window -
lllumination Pro\file
I — S
? A
- Array .
. Window
Window Aperture
Y
| ——
Y
] 0.5 mm
— Window Aperture ———|
lllumination on Aperture Critical Area Window Aperture
(estimated to cover 25% of critical area) Critical Area
B 6-3. & M FLERE 1l
HZ LB R LA L
QinciDeNT = 12.1W (measured) (12)
OPAP_lLL_RATIO =0.312% (optical model) (1 3)
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OVca Rratio = 25% (optical model) (14)
Length of the window aperture for critical area = 0.9802cm (data sheet) (15)
Width of critical area = 0.050 cm (data sheet) (16)
App.LL = 0.9802cm x 0.050 cm = 0.04901cm? (17)
Qap.iL = (12.1W x 0.00312) + (0.04901cm? x 0.25) = 3.08W/cm? (W/cm?) (18)

6.9 MBEERITIT/E MR 52t
6.9.1 ETE T BRI G HI & X

B fTAR R OC A A b (RS R L ) R A B BTSN K (Bt ) 5 R B b T o5 i
RERIRZ L

filhn , 90/10 A i o 25 b RN B MR ZRAE 90% IR (B N AL FHTFRIRAS (78 10% (B[] g Ab F 50 PR ) 5 1
10/90 F /NG EAE 90% HIRT (A Y AL TG HPIRZS . [FIRE | 50/50 FIRGELE 50% IR IH] P 4b T 4T FFIRZS (7 50%
YR [A] Y Ak F- DR PATIRES )

HER , VAR G AR (FTIFEECH] ) DI 55— FuiRES ( SRMIEET I ) Firde S X R ik
NAT LA RIS AN, TR A 2

AT e R AELL— FeIRZAS B ) —MOIRAS (FT0T 8] ) B, BRIPA Sy (Aot ) RS miaZ4oy 100,
7 LR AISEHE

#1E
PUR BB v BB BANE T TI e, TI AR HERPE R e 8 k. TI f% - st e oo &
EaHAE , PURIRAEAMIS BT S B A A RS RE

71 MNAER

DMD 2% [ fIE: , FIRR BGOSR B AN T Az — |, BB AR oot sl ot o
fho AR FZIEE RGERDOEH A FIHEN DLPCA31 #l d itz 2. O1a B DMD Hh i s fiitRl 2 4R 2= )
SemrEEERE | IOV L2 IR N A SEBLE /N R GER T (] DLP3944-Q1 ) 8t 78 137 45 I J o AR 2R 2 RIS
I R RGN -

DMD _F- HL AT HLE 7 B DLPA3085/DLPA3082 4% il . UNT T i L HL AN L ARAS | 15 S 3T 8. N T HiLR AT 5
iz47T , DLP3944-Q1 DMD X 4iith %% 5 DLPC431 #4325 f1 DLPA3085/DLPA3082 PMIC fit &1 f .
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7.2 HLAIN A

ot = AN T4 R - DLP3944-Q1 754 DMD. DLPC431 #1 DLPA3085/DLPA3082. DMD & —Flt 1 fik /s
S BRI ETASIEE , FFA SO SR . DLPC431 & DMD il #e ; e B AR 3R, Jresi
DMD 655 DMD A& T |, LLR R AR . DLPA3085/DLPA3082 2T DMD [Himfthfe ik fa k2% |, H
T LED ot b miEm g, LA TBEANSHHMET IC, 454K , DLPC431 I DLPA3085/
DLPA3082 Wit fit R K % . WA RN Thas. K 7-1 R RAHTHER | JBoR T IX 237 DLP 5 Bt ik
R4 EHFRIMNA , HER TS50 BRI YEE.

e > B Fan or
Supply ———————————SYSPWR (14.5V to 20 V) DC H programmable DC supply
——1.8v—>| VSPI Reg }'—5
GPIO (PROJ_ON)———————p| » 1-8V@3Afor
1.8 M " DMD and DLPC
Reg }L4
LOBV@3A .
sPia) 11 H for DLPC / — SYSPWR
1 L2 §: Reg }LS | v, i
| PROJ_ON [ FLSH H ! e |
I
FrontEnd [* rc ?USY > DLPA | H i
Device [ I'C—> PMIC ! !
Vxl > LED_SEL (2)}—»] | J |
DSI———p] ! !
Vx1 or DSI: 2 ‘ a J::l |
38406)(02H1 60 EEPROM 1°C—p| OLPG [¢———POSENSE RESETZ DO 1 33V@2A 1\ J::l /}
@ z 3D L/R— Primary PWRGOOD INITZ LDO 2|—» 2.5V N TF t
SPI (2)———» (3) R
> V| V, V) current sense
115V SP1BUS (Ctr) (4) BIAS, VOFFSET, VRESET LIM
1.21 V—
1.8 V—
3.3V—p
4-Port SubLVDS ————— b
USB Mux GPIO—p| LS| >
LS Interfac > DLP
4K UHD DMD
1.8V ——
USB 2.0 > Actuator | 4-Position [ ] TI DLP chipset
USB Camera Driver "] Actuator [ Third party component
=
B 71. FRBRR RS REGTIEE
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7.2.1 MBS

K 7-1 @/~ 7 DLP B ZG THERE . % £ % 8 DLPC431. DLPA3085/DLPA3082 #il DLP3944-Q1 (5%
DMD. DLPC431 #l1 DLPA3085/DLPA3082 A& I , L7 /MK SDRAM A& AL RS . %6 2% 2 LED
VEIR A H] . BIEE R ThRE R RS BEThRE . BEAL | O H AR SR RGN B I B (BIST) IhfE

DLPC431 s& DMD #1 DLP & AR P34 88 . B0k B EHLRE A INGE R 25 DMD fOGIRR 7, LS
i Ai4ii. DLPC431 224 DMD | 8 7R A4 NAATECHE 3 B A 30 BRI Se AT Be 56 RI [R5, A6
A IKERAR A Z R (g A ) AR .

DLPC431 #WCk B ZWi EH IS H N . A S A AR . EHlar 2T Ll 12C B2k SPI

BERIE . RHT N 2RO R a2, [T 2B H . MG ol &ik. V-by-One HS #%
F. SPI[NfFf7fifi%s 5 DLPCA431 ] ARM WHZ. FirA BeEScs A BR A BB SR A A Xt

DLPC431 (1% 357 DLPA3085/DLPA3082 & H [l B Ml 45 4. % LED j‘zi%ﬁ;‘c%tijj%gﬁﬁﬂﬂ” At N
DMD & H & #I MBS S , DL ENACFE SR A A2 5 B . #3815 58T SubLvDS # M k%3]
DMD.

DLPA3085/DLPA3082 [t HL i /7> Fll i He 2> IE# > DMD Lo | $24EK5 A DMD HiJE4L ( - 14V, 10V Al
18V) , RELEIZAT IR 42 KRG HIEHL . KX LD e i3] — A IC b | AT R g A B vh i () I BBk B 4%
M.

DMD & — WL R G (MEMS) #344 , Al (s S/ RN ( MUEGE ) |, AU ( RUsEE ) -
DMD [JHS R — 5 DLPC431 #EHIY SubLVDS 0. MG 2 DMD FEF ARG 210 AN IR
A, IXEET T LAMIIR £14.5°, R RGP, XEEREE G ROk EREE.

7.2.2 2F§if

N 7AW DLP3944-Q1 DMD. DLPC431 f#i %34l DLPA3085/DLPA3082 & —#2 , iHHER TI NAHF
B\, 3REUA < DLP3944-Q1 PRfhftk (EVM) I £ 15 2. TI 40 S & ; FELER , Gl T
E2E™ it CFFRIEEER Tl
7.2.3 WIS EEEFT

ﬁﬁﬁ%ﬁ%f?ﬂﬁﬁ?%ﬁ%ﬁﬁiiﬁﬁmAﬁﬁﬁﬁo%Tﬁ%ﬁﬁ,%ﬁTﬁéh&m%ﬁ%OM%
FLER , FEI TIE2E™ B SCRHAIRIER TI.

7.2.4 &R

BN ARG AN TR CR . IR SO e oK e 51 8 HoAl i o R URER 1 A SR o A3
F HE B 2 R BT 785 14 57 B2 0 AN B GE e MRS 7 A B KR

BIR ARG MEH DLP3944-Q1 16 NiZ O sifg #84 , B & —/ 0.39 %#M@%BUJ DLPC431 il 2% & DMD 5 &
JERE 2 MO, WA s SR 5 N, HFdid = E 82 115k 2h DMD. DLPA3085/DLPA3082
PMIC FH{E DMD. #=l#:F1 LED W& B Thak it i R fa 5 25 .

7.2.5 iFEH R

ST 52 DLP 24 , T35 DLP3944-Q1 DMD. AH3CGTE . 627 J0AE A BB 30 14 1) Ol 2 A e 1l o 51
%,

HNT R EEE T , DMD W Z0iih48 5 DLPC431 %] 251 DLPA3085/DLPA3082 PMIC IR &) #fic & 1# F .

7.3 BERN

WM AEFEEEHTRE TMP411A-Q1 ULz DLP3944-Q1 DMD i EE AL st — A& SR Thee . ol ME X
Eb%[ﬁfﬁﬁi%é}imﬁqj%/\%ﬁ%E’JIJJ , @Jtzmﬁnﬂ”ﬁﬂ KR E L, TMP411A-Q1 5 DLPC431 54 %8 2 ]
HIETA S 58 12C B 0T . TMP411A-Q1 @37 4 F130 11 5] %322 DMD.
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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 ©)
@ ©)
XDLP3944AFSCQ1 Active  Preproduction  CLGA (FSC) | 154 96 | JEDEC - Call TI Call Tl -40 to 105
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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