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6 40 B
6.1 MR

OPT4003-Q1 & M8 F ARG . s PR a2 I B J7 Th i mi 32 5 R R FE LRG| JF BoA 9 K L 20 4h
il g

GG AR KA IR BOE IR BT E AVEAC R REBIARLS | DR A% I ) DI 1 i 7 5 N HIR F D' 38 i 92 4 DL P 3 5
o B4, NIRTVER WA SN, A e 205 26 1) R 47 BH RS ROR 52 b DL e 1) S B 38 703X b 1L e 16 45
OPT4003-Q1 JUHad & £ L RAR BAH B LLAN R B 1 R 71847

ZLANEIE X 800nm % 1000nm 2 [AJ A BB BBURR . BIEAEAT S T WOGHITE LT, 3 R 802 o e vt I B A 41
SR

OPT4003-Q1 /2 k5t 4 A& 4 | Rl B3 BRIt 12C 2k DA 30 & 5 IR B BB LL ¥ ADC AR,
P45 R . ZEAIRIE T T INT 51T 28 0 H ORI Ak PR 28 v b7 o 128 SR O mT e el ] 4 A 0 M B Gt AT i
59T INT 51 AT & % .

OPT4003-Q1 BRIABCE VAL B i EAEA MR BT, AR AR I 45 € BT Sk PRI B Sl i AR B
AR ERERE , Kb — At Fshiks. Ka B8N B s ~ET , 1P e grrit
Irgte , RIATSEIL 2 O AR e AR AT TR, BRI TS E MRS B T2 A R . T A
FEREAS 28 M ah AT E L B AR T RV | DITERAE R G0 HEAT BAT ) 2 1 FE A HE -

OPT4003-Q1 ] it B A 7E & L2 o\ il Rk I E A K R I2 4T . iZ a8t 12 AN edenfa) |, @18 600ns &
800ms %5, ZEHFSAE R B EHE AR IIFERWIIRE |, Rt OPT4003-Q1 X FE 2844 ¥ B NTE BIRS J5 A TH FEIE 3l
BATIhR,

OPT4003-Q1 Y238 R Gix 6 2E R H A4l /NBURL A E AN R AR BB . REBUE PRI R IR, B AE T 5 R
B2 AR AL B XA I S I BTG LI AR . FERT A asfE b N TR g R, BG4 iRk
T ELA 3 2 913 S

6.2 ThRE T HEE]
VDD
Ambient OPT4003-Q1 == -
Light ALS (CHO) 12C SDA
% \ /P( ADC | Interface
IR (CH1)
\ INT
ADDR
_lenp
& 6-1. OPT4003-Q1 [ ThRETHEE]
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6.3 REMEULEA

6.3.1 JE ity

6.3.1.1 Fi& 0: ARILEE

OPTA4003-Q1 Fy e 1w b2 5 N HIR PR O'G 15% o 37 AR 1 1230 o 4 SRASE PP 5 D' A sk D00 R 75 BT 3 R4 BN S84 5G
SR EIER NFAFIRDEFAE , WZAL EER IR ROE L AU NIREE B ROEEAH .

OPT4003-Q1 i B A H I ZL4h (NIR) il HE /1. 1X A NIR il gEJ U E 2, FUAVF 2 BLSEE FADIR 6 &
RENIEAT WHILLANSr o dnSRAR AR DR A NIRAS AT W ZEAE | W TEiE#E i s S ) AR ARG

W N H 75 20K OPT4003-Q1 FEisfERG & N7 ( XAk, &7 M PRl ciEE 2MEEs ) |, W OPT4003-Q1

MILLAM M B DA/ B N | BUONVR 2 WG 2 (v WO | (BB 20400 XA e WoR M NIR

A JEHIE DL R LA 5 IR R AR T WOE 2. T OPT4003-Q1 H A B A4 ikilge 7T |

AR FPIEOL T | 25 SR AT IR b th 5 N AR AH VT«

6.3.1.2 3FiE 1: Lok

JWIE 1 BENS TR R R S T ZLA RS, FIR B AR R Wb aE 1. ZIhREERE | BMEXTFAEE A RIS A

JEIRM R, OPT4003-Q1 ] LA TRE A AT 20 /NI & 10 AS 52 0T DL BEE G A (R R o B3 7 ARG i DU 30 41 b

FPRZ AL, BT LRI IR TE 1 BRI W IR 2 g

6.3.2 HEEEFERE

OPT4003-Q1 B4 Hahil m A B BRI , LR WA &SN & EEE . EiZEN , B gEs | ssrEas

EEXIAN TR R B 2 1F B Bk B @ I AR . 2RI E AR 1 B (R AT SCELEE s UL AC . e B A R i

FRIS , IX A UCEL ATV B g AN F 1) )8, 0 Fe i T AR HH AR HE I 25 R 4

6.3.3 Z/#415 (ECC) #Fi£

OPT4003-Q1 7E4i i 27 /7 8 R 1 MM 4555 (ECC) £7 , 7B BT 15 B2 AR il & 1 vy 52k

6.3.3.1 Hr i RAE TR

OPT4003-Q1 {7 —4 COUNTER # {7 E N th 2 A7 8 1 — 860, Bk Ih IR, | COUNTER 75 f7 842

K ZF AL RN AR R AT SR, X BT N A R R A R . 4 RO BOERAE A AL O T

AU, 2 HE 15, ZEH AR E AR O R4k ait g, IXELL NSO R A -

o ENLEEEHSR R EESNE. H COUNTER Zif7ds , #Hil#8 ol DALLEAE i, R0 R AL A & U+ HES1
MANS: F R E T B AR

o AENBREE G AN — T A P A AT IE I LR VO 2 Y COUNTER 25 A7 23 {E K £ OPT4003-
Q1 M REA S READE . W COUNTER (B 4kSEREEFE F AR | W #8452 (3 FH BB i) R 4 ol U AR
B th A A2
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6.3.3.2 #ii CRC

CRC Zif7-# IR TR IR A T4 , & OPT4003-Q1 Py 15 A5 H 25 A7 28 (1 — 38 43, 45 U0 B i 3042 B8 o
AR B TR A S T IR I B AE M R AL B VR . B A7 s 1 P T CRC At 5% |, AIFESE 4%
B EALE AR L IGUE | LSRR i 45 M A 2 TF) A5 2 75 Dl , AL oA A iR

6.3.3.3 BN

OPT4003-Q1 E A WG NZ 4 | WX % 43T g e | AR A5 B 5 2% 5l e ok D P 8% 8 1) R0 It 9 75 1 58

FhHEBME. X RMAELGRITRE , LBEBEAEEZ — HEMR S, B4R 6E A 8iE d

THRESHOLD_CH_SEL ZA7#8ifiE . A/EMAr fR BB A & RE H bR 2 A7 48, JF B BAMSL(hs £ 5 7745k 18

7 BT B P 2 T IR 2 o BT I R 5 0 S TG R D v T v BB R O /e T P mp i s it B s A7 e b AT Sm AR

AT AR B AR B A A AN S MR B AT T B AT 5 S A R T TR E R E R T

6.4 A ThREAE

6.4.1 T HE

OPT4003-Q1 HA L FigfT#it

o WREBES o 2 U RS TR S W B s AU . 7R 2R A s G ERR al e 4. BT
MR 12C F45 , XL 5] Tl g ¢FiE H %0, OPERATING_MODE /7 #% % & N 0.

o EBEER XM T , OPT4003-Q1 £ i He it 7] 74 452 0 & A 50 i 29 Ao | IR R Tl % s £
INT 51 A= R BT A INT_DIR ZF A7 as fEim B N ECE INT 511 #3444 I8 i Bt R S R A PR
A, DURATREZE P U L B[R] (8] . OPERATING_MODE #7488 % B8 3.

o BRMRAE : OPT4003-Q1 nl i w7 2QH F ik fi & e it | Hoh—ANJE A £ @2 OPT4003-Q1 4
FERURR S | i@ e B 27 A7 8 BN A A BGE R INT 51 0L 4w B R fi e 5 46

A PRI R B i R A . Rl I 1 i B A AT 2 P I RANGE (745 & Fahiu B | 75 X e Ffops 0 46

Pl =E RN prives Stk ==

- SR B BNE R AR RAER ¢ A Rk #R 2 sk B G R RS e AR AL |, IR H S B 1 I A
FM s AH 0 B sha A . 76 IR 26 Pl 2 A0 AR A HL BRI M R TR A A T A 2 A AR F A5 15
T, R . WEALRZSIKE 1 B 2h FELE 25 e ()3 sl b Y se . E s Bl 2 L
SR AL AL 500 us |, i AZA AR | DA ZTE PR IR & 2 [A) % fE £1)1X — 5. OPERATING_MODE #F
TRBEE N,

- EHETERE R RE ¢ 3hE R RE R R B e AT I R AE B MR il R Va2 g
T B ) B AT B A R B L R AT TR [R5 AR AR e R)iE e T AR IE U
BACTT %o IX U 2 B fR) S X 5317 - 9 0 R 14 Ik D 18] g ey Bk fi %tk %€ . OPERATING_MODE %47
BWREN 2,

CIBGEUNS AW - R ¢ xS v

- TEAFAOR S ¢ INT 5] i B Tl 2 (5 INT_DIR /785X E N 0) o 24 INT 5| A {E4
NI VA R A T SR s I 52 e 42 ) 2 00 A5 3% M ik 2 LA T 68 PR R 1) 35 L i H 2 A7 2

- FEBME . X OPERATING_MODE #1783 12C B ALkl (180 2) . FERHEAE T —REIh
S5 EA. BRDK INT_DIR ZF723 B E N 1, nDEE INT 51 AL BN RIS 5 , DL 4 H 27 4785

W B S Sl 22 18] B4 ) B e 06 250 %5 RE B fid R AL R 8 S BT A T, 90 12C FEAS AL, BB (. )

JEFEIR ] (AR ) ANgR R iE i A] . 40 SRAE 2RI E vE R AT U B R ek , RS2 2 HTE R, B

B b R 5E o

FPFAEREA B R G BE NI, 5 DRI | SRy R ML) 1 0 2 ) I 0 2005 R AT (RIS 1) (A 38 4 i 4R

SEMIF Tk B WA UIR SR B te TR ) o SR, BB PRIEMEE %5 4785 QWAKE B 7 25 R IXANFAH 1)

tss » (B —ASSVIBIA Y RS IR |, JE B8R SR il & 2 [ HE NFEH LS R

6-2 fEoR T A s AT BT IR A .
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Channel 0:
Channel 1: 1

Continuous Mode (INT_CFG=2)

I
(
Output registers Measurement(n—1).>Q

I
:
Measurement(n)@ X |
|

Measurement(n+1)->< Measurement(n+2)g

INT (output)

Interrupt.)

Device Power Active Power

Active Power

Intérrupt(n) |

[ v e ——
I 2 X Conversion Time :

Active Power

Continuous Mode (INT_CFG=1)

I

ntlbrrupt(m,
I
I
I

Active Power

I
(
Output registers  Measurement(n.1) >Q

I
I
l l
Measurement(n) m : Measurement(n+1) :Measuremem(mz) -
| |

INT (output)

Interrupt-1)

Device Power Active Power

Continuous Mode (IN

Active Power

Intérrupt(n)

11 X Conversion Time !

Active Power

T CFG=3)

I

Intlbrrupt‘m)
I
I

Active Power

I

(

Output registers Measurement(n-1)->6
-

Measurement(n).
-

I
l
Measurement(n+1)m :

Measurement(n+2) &
-

INT (output)

Intprrupt‘m)

Device Power Active Power

Active Power

Intgrrupt(n)

I 4 X Conversion Time !

Active Power

Ingbrrupt(nq)
I
I
!
Active Power

INT (input)

I

Trigger()

Triggeri+1)

2 X Conversion Time

2 X Conversion Time

Output registers

easurement(n-1) & ><

I
Measulrement(n) B

One-shot Mode (Pin Trigger)

>< Measurement(n+1)s

A=

Device Power [Standbyl  Active Power
I

One-shot Mode (

Trigger bits set by Controller

Standby
I I

Active Power
I

Standby

Register Trigger, INT_CFG=2)

Config register

|
Trigger bits reset by Dlevice

!
Trigger bits reset by Dlevi

ce

Trigger)
I

Trigl;germq)

2 X Conversion Time

2 X Conversion Time

Output registers

Measurement(n-1) @ >< Measurgment(n) @

>< Measurement(n+1) &

I
|
INT (output) i
I
I
I
|

Device Power [S@Rd6Yl  Active Power

Intgrrupt(n

Standby

I

Intgrrupt(n+1)

Active Power

Standby

& 6-2. NRBITAERT B 7B

14 EXXFIRE
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6.4.2 =17 H B

AR AR RS, PIEERER] 12C BRI S N BEIRIRES | SARE A RS EB R A TR R
AREAT SN F P . 80, XTI AR BN EE 5 (TR IR & TIE 28T HARgon) ) BAEAT
ARG, AT DU AR R AL
INT 5] BEA it , FEMEH bR B . i R vrg 2 A BA IR INT 51 a8 &8 8] R — %4
P& NI ZEIX Le B8 2 ] SE IR IE 4 NOR 5 AND Thg. INT SIIIHPETT B INT_POL 2747 2845
F B A R WA LRI - B T O RO SR E B AR i P . LATCH T B 7 A7 445 45 FH X P =X
R —Fh . & 6-1 A1 6-3 L& TIXPI MBI ThEE. dhah | INT 5B m] H T 6 7 b — Pt = H B e
(INT_CFG = 0) siifn #5828 (INT_CFG > 0). # 6-2 F4IN4 T i%IhkE.

THRESHOLD_L  THRESHOLD_H

1 :
i I
. Latched In;ﬂéptl_iitive 1Interrupt Inactivel n't:iz'(l;pf_iicltive
Window mode — | —

1 * Reset to 0 only on reading register OxC
1

1
<4——————j—  Interrupt Active

Interrupt Inactive
Transpgrent FLAG._H=0 ] FLAG_H=1
Hysteresis mode FLAG L=] eeeef— 1 FLAG_L=0
1 1
1 1
1 1
1 1
1 1 >
Light level

&l 6-3. H1 15 BIRAS (INT_CFG =0 %8 ) M ARG ETA
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% 6-1. W5 BURAS (INT_CFG = 0 % B ) IEERIRET R

. INT 5[BPRES (2 Py
LATCH % & INT_CFG=0 k¥ ) FLAG_H & FLAG L f& BT R

INT 5l s M EE2E T

( I&;N;giféﬁ%ﬁ%m 0 WAWRERT FH | 0 mEMELHT LR
| 1R T LR | 1 R TR | s o

o gt | SUUT IR | yaior bwar | mosRen T LR esa
<l RRECRTI INT St iRz mm | BRI, MR AT o
B AR AT R 1 AR i i
(BT B INT 3 & . .
2.
ISR R E 1 (
TR TR B+ 7R 0X0C Z17%

vomgeanpt | BN RS T R | 1 mRMEGIET IR |20 INT 308, FLAG_H
AR TR T R FLAG_L A& L.

WD, INT 5/ A2 AL

THRESHOLD _H. THRESHOLD L. LATCH #1 FAULT _COUNT &/ & idlthWiir . ik 6-1 x|, il
LATCH “ZBU i B R i D CRE B IR i -0 2 [ 3 T 8. T LATE INT 518, FLAG_H Al FLAG_L #f7#%
g R

W 2GR L B E {5 THRESHOLD _H A1 THRESHOLD L 27 77 #3347 LA 15 e I 45 SRR 9 e s 1. T
WE XA | WSS A5 57y . FAULT _COUNT 2FAZ 88 Ui T fi & vb W S 31 B s 58 o o e
A WUHPIRZS BT 75 R Al 1 e . Bt , FAULT _COUNT ff 2 Xf BT PUAS it %, fEXAEM T |, &
eI ST VY V0 R W 2 A I &, IS SEELR 6-1 HF AT RE INT 5], FLAG_H 1 FLAG_L tR%.

% 6-1 A INT 5IEIZIBEAE INT_CFG = 0 T2, Wik 6-2 ik , ATBLEE S INT SIRIZhaE , DAIaRie
S5 B FIFO CifiREs. BIfELE INT_CFG > 0 H1E L T , FLAG_H M1 FLAG_L # {7 as 4k 2453k 6-1 Ty
I&1T. INT SIRIRIMRPE R INT_POL a7 8542l -

# 6-2. INT_CFG & E M4 INT 3| TR

INT_CFG % & INT 5] jHizhak
0 % 6-1 Fis
1 ST | INT 3B LL 1us Jikisk Fiak it 19 8 A
5 ST RIS | INT 312 L s BkPREgemt ) B0, LUSS R ASE
R C SE R
3 ﬁﬁﬁ@m%ﬁ,WT%Wﬁ%ugf%W%ﬁﬁmEm,u%%FFo
i)
6.4.3 fE /20 [FHE FE

OPT4003-Q1 HA A sl BRI B, TR A ES &GRS . 5 RANGE 741 B 0xC it
AR A% AR 2 AT I A 1 R S i 00 e O 2 45 SRt AT D B ) 5 0 T B A

QAR EAE O AR A TR, TR — O i ARV e — e R E . RN A R AR
PR TR — I e s R v B e g I — i

A0 SR TG S R A S AR D N T B R AR, MRS E . AR IZ eI EE. R ERER
BRI BRKE, WS BRI —2% , I Z BRI T, B, IR P g i ' 22 2
FAIR] , 56 BCRHAR 5 D0 5 P 55 PR A R) 7T e Bk CONVERSION_TIME A & a7 A7 4% Fi s IO B T B G

TN (T1) MAGE WAL ZINRE , BUA R S MRYE IR 2k B A G Va8 E . (22 , TR RET s B
. Fahix BB W B RRREFIEH | JF BB ERr e Ve 58 TigfT. WREERERIH 1L
HiE.

16 FES PR Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPT4003-Q1
English Data Sheet: SBASA69


https://www.ti.com.cn/product/cn/opt4003-q1?qgpn=opt4003-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSLE6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLE6D&partnum=OPT4003-Q1
https://www.ti.com.cn/product/cn/opt4003-q1?qgpn=opt4003-q1
https://www.ti.com/lit/pdf/SBASA69

13 TEXAS
INSTRUMENTS

www.ti.com.cn

OPT4003-Q1
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HIE 1 BRI S0 B 810nm AT AR E . VU IR RN T i E RANGE & /743 iliE 0 FEiE 1 M4
HNo HITHEIE 1 BA 7 MiEfeval |, Rt A a8 R0y 6 , mHidiE 0 B4 9 MiELEH

IR KTEHUE A 8.
# 6-3. USON RS Hfu I #R
USON H5fj CHO USON Z5fj CH1

HESFRRE ﬂtﬂ?ﬁ%ﬂﬁﬁﬁ&ﬁ CHO ¥ sy |CH1 TR
0 561lux 0 0.429mW/cm? 0
1 1122lux 1 0.858mW/cm? 1
2 22441ux 2 1.72mW/cm? 2
3 4488lux 3 3.43mW/cm? 3
4 8976lux 4 6.86mW/cm? 4
5 17952lux 5 13.72mW/cm? 5
6 35903lux 6 27.45mW/cm? 6
7 71806lux 7 27.45mW/cm? 6
8 143613lux 8 27.45mW/cm? 6
12 i A S EARVE S AR E ; AT DOhSL BB TE 0 FliE 1
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6.4.4 HFEEHAT ]

W5 6-4 P, OPT4003-Q1 #2422 ANl a4 (] o e it 5] 78 SO — R D& NS 3 21 58 BRI AL 9 fR i 1),
5 S A A T B A R T AE SR I R, TR S s AT IE | a7 A O AR E
& 6-4. Pl A1 HE

CONVERSION_TIME %775

Rk ]
BiEE
0 0.6ms

1ms

N

1.8ms

3.4ms

6.5ms

12.7ms

25ms

50ms

100ms

Ol o N OO |~ WODN

200ms

400ms

-
o

N
N

800ms

6.4.5 fEZIE ( LU lux F7517 )

OPT4003-Q1 M5 HE B 4 H b 5] ADC RS BE B HE 27 A7 o 24 i S R0 70 3R © 4 > EXPONENT 2747
FAIF 20 A~ MANTISSA 7. X R i Hus 2R H T E— e i N B Al RR |, o TFESR RN
HASMETEHE . MANTISSA FIRTES i 12 N 5 & I IR FE R IE LR 2674 ADC ARA5 | i EXPONENT 7%~
MRTATE R ERE . Pk Vu B B T shVE BELERREE 3 e, ATHRE Y 6.4.3 FahikE.

TME A AN A 2OkA e G0N . B9, A 1 80720 2 75 MANTISSA. #:Fk , A 77 #E 3 B
Jites 4 i+5 ADC_CODES. #&Ja , s — I aaUkiH R,

MANTISSA = (RESULT_MSB << 8) + RESULT_LSB (1)
[z

MANTISSA = (RESULT_MSB x 248) + RESULT_LSB 2)
Horpr

« RESULT_MSB. RESULT_LSB il EXPONENT {7 &% H 25 17 28 i) — 3543

RESULT_MSB % {788 7&#, MANTISSA ] 12 NG 20 , 1 RESULT _LSB %17 #s 7k %3 MANTISSA ] 8 /M
G (R EIRAREITT53] 20 7 MANTISSA %57, PU4~ EXPONENT £ B2 M 27 7 22152 B o

15 EXPONENT 1 MANTISSA 73 J5 , il 7 f2X 3 s #Eat 4 i 44k s ADC_CODES.

ADC_CODES = (MANTISSA << E) (3)
%
ADC_CODES = (MANTISSA x 2E) 4)
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WA7EE E M K{EA 8 , Kk ADC_CODES Sifr |2 —/> 28 i+ .

lux = ADC_CODES x 535E-6 for the USON variant (5)

MANTISSA fil ADC_CODES #{i/2 /R KIIE 7 , 73375 20 f0F1 28 fiskRon . TEIF R X S v 51 ] 4 s
PR, 2 BCIE 24 i s 2 80 DARH 1 B vas H A S . @ WORH K P A R B AT — b B QR B4 | il dn 2 7%
5 (<<) B 32 IR R.

6.4.6 ST{E 127 H

THRESHOLD H RESULT 1 THRESHOLD L RESULT WM & R & # 4 12 £z, m
THRESHOLD H_EXPONENT #1 THRESHOLD L _EXPONENT W {HiE# A 4 . BBRMES &M

ADC_CODES #-HEBHT LS , tnPA T AXFiw. Wik, RESAERENHHEER |, LMES5 ADC_CODES #t
1T

ADC_CODES_TH = THRESHOLD_H_RESULT << (8 + THRESHOLD_H_EXPONENT) (6)
=1

ADC_CODES_TH = THRESHOLD_H_RESULT x 248 + THRESHOLD_H_EXPONENT) )
DL &

ADC_CODES_TL = THRESHOLD_L_RESULT << (8 + THRESHOLD_L_EXPONENT) (8)
o

ADC_CODES_TL=THRESHOLD_L_RESULT x 2A(8 + THRESHOLD_L_EXPONENT) (9)

IRJEARME LU AR BME |, DA 204 1

If ADC_CODES < ADC_CODES_TL afault lowis detected (10)
LA

If ADC_CODES > ADC_CODES_TH afault highis detected (11)

M4 FAULT_COUNT ZFffds & & | X T LL I A0/ m i 7 s ALfE e -7 4k, W E MR FLAG_H Al
FLAG L #fd. WEEEWESWETr Pt #4on. T THRESHOLD_H_EXPONENT .
THRESHOLD_H_RESULT. THRESHOLD_L_EXPONENT #il THRESHOLD L _RESULT # 77 S5k 17 8
ZIAIAIDR R, KT R B FH 5 SR 15 B > 1) I R
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6.4.7 i HE

OPT4003-Q1 KA &7

53 M AR B T He I 1] e L A
A2 AHERT A Rl 70 3 50 Uk T e I 1) 5 B AN SR

LB TO . EARZ T ADC_CODES i) LSB %
TEA B R B AR B 4 (B ), LSB F 0 A

FHERAN

7o
# 6-5. USON RIS i RFE
EXPONENT
P S T O A0
N_TIME 4% | H#uti ERLE WERRE
L 561 ‘ 122 ‘ 2244 ’ 4488 ’ 8976 ’ 17952 ’ 35903 ‘ 71806 143613
BA Lux A BA4L A7 305 s
0 600s 9 1.096 2.191 438 8.77 17,53 35.06 70.12 140.25 280.49
1 1ms 10 547.84m 1.096 2.191 4.38 8.77 17.53 35.06 70.12 140.25
2 1.8ms 11 273.92m 547.84m 1.096 2.191 4.38 8.77 17.53 35.06 70.12
3 3.4ms 12 136.96m 273.92m 547.84m 1.096 2.191 4.38 8.77 17.53 35.06
4 6.5ms 13 68.48m 136.96m 273.92m 547.84m 1.096 2.191 4.38 8.77 1753
5 12.7ms 14 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191 4.38 8.77
6 25ms 15 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191 4.38
7 50ms 16 8.56m 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191
8 100ms 17 4.28m 8.56m 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m 1.096
9 200ms 18 2.14m 4.28m 8.56m 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m
10 400ms 19 1.07m 2.14m 4.28m 8.56m 17.12m 34.24m 68.48m 136.96m 273.92m
11 800ms 20 0.535m 1.07m 2.14m 4.28m 8.56m 17.12m 34.24m 68.48m 136.96m
# 6-6. USON R 5[l 1 ek
EXPONENT
0 ’ 1 ’ 2 ‘ 3 ‘ 4 ’ 5 6
CONVERSION_ MANTISSA B3
TIME #173% ki1 oA W REEREE (WW/em?)
429 ’ 858 ’ 1715 ‘ 3431 ‘ 6862 ’ 13724 27447
By HEE (nW/cm?)
0 600ps 9 837.63 1675.26 3350.53 6701.06 13402.11 26804.22 53608.45
1 1ms 10 418.82 837.63 1675.26 3350.53 6701.06 13402.11 26804.22
2 1.8ms 1 209.41 418.82 837.63 1675.26 3350.53 6701.06 13402.11
3 3.4ms 12 104.7 209.41 418.82 837.63 1675.26 3350.53 6701.06
4 6.5ms 13 52.35 104.7 209.41 418.82 837.63 1675.26 3350.53
5 12.7ms 14 26.18 52.35 104.7 200.41 418.82 837.63 1675.26
6 25ms 15 13.00 26.18 52.35 104.7 209.41 418.82 837.63
7 50ms 16 6.54 13.00 26.18 52.35 104.7 209.41 418.82
8 100ms 17 3.27 6.54 13.09 26.18 52.35 104.7 209.41
9 200ms 18 164 327 6.54 13.09 26.18 52.35 104.7
10 400ms 19 0.818 1.64 327 6.54 13.09 26.18 52.35
1 800ms 20 0.409 0.818 1.64 3.27 6.54 13.00 26.18

6.5 ZRiE

OPT4003 Q1 SCRRPRAERSL (=75 100kHzZ ) |
PR BR R AR VBRI, FRA F/S

6.5.1 I°C sl 268

=3

374

12C =

il

M ((Hk 400kHz ) AR (

[

B

lﬁ

ik 2.6MHz ) KL

OPT4003-Q1 #2it5 12C 1 SMBus 2 [ 25 P

1°C 5 SMBus il HAHHEZ -

A, R PR 8] [ 2 R I A 1 E SMBuUs Y.

AR 12C He D FE R
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s B AN B R R B 2k 0 — A SCL B 8 A\ 51 AT — > SDA FFe XA £ 5] . B ia & — s
HIEeRRE | T AERCE AT (SCL) |, #2215 7 3 A BUE S AME I 6. AT Fhb—MERE 8 | i) 2%
R E SCL Ay TP — /AN BUE(S 5288 (SDA) HIZ T I E b MR R s — N ash &tk . B4k ETa B
PResfFEAE SCL TR N BAr bt 775 | & fa— 00 R A T AR B 2 B NEAE . 7658 LA i bk A
B, #SHER H AR 2 2R B — M IAAL IR SDA R HRONARHSE | X il 28 A i v o
SRIG SR SR AR S IE ik 8 M BUE | G Rik— AL, ERYEE A, SDA LAURF R E |, FIR SCL A
L. SCL AR HLFIS SDA LT AR SN A& — N IR e E 5 1R & 1F . e ra B G | BhHlss e
SCL N i SDA MEH- TR E R, ER—AMTE IR 1E. Z8IEE 12C B0 LERE— 28ms i K
IEBE MR . I SCL 2R IS5 1% B 8] P9 AR FHE T, LS 2RSS HLIK A7,
6.5.1.1 BT R L Huht
5 OPT4003-Q1 JE{5 , LI S E 50 12C Bahm4d . AR5, Hl 8 2um et 3 bribhk 555 k6 B r 214
Fhk. HbrHbE GRS 7 ALHHE R — AN T AL |, %7 LR 8 X TR W 2 B HUE & 5 NERAE
K ADDR 51 ERERICL R OAS S 2 — , AT RLSRAS VIAS 12C Hihl : GND. VDD. SDA & SCL. # 6-7 45
T EA AN ADDR 5] IS B F el ge bl . SRS RIS B A2 % ADDR 5 BIFPIRAS T REE |, 7R 0 Bk AE
ARG B2 0, 2% 5 | RN 2h 81 0%E 42 21 BT 75 1 HL -

% 6-7. ADDR E| i Hht

ADDR 5| f{liEE FRAE 12C Huht
GND 1000100
VDD 1000101
SDA 1000110
ScL 1000111

6.5.1.2 fTED

OPT4003-Q1 7E 12C K% 81 SMBus EI/E N Hbr#stEizdT. @il SCL Wi Nk 1 SDA JTiw 1/0 £k % szl
FIRLRIERE . 2 R UEAE S ( 7IA 100kHZ ) o PR ( HiA 400kHz ) Al it ( =ik 2.6MHz )
BRI . TERIEWI AT A B 75, B RIE s A A

SDA 1 SCL 5| BHIRFAT 45 55 1) UG8 R 401 1) 08 dlz 7 A0 it 25 e fi 28 S KR U2 By N U8 (1 A 2 s 75 P B2 )
6.5.2 SAFIEHR

BILTE 12C F155 15 U 5 ONIE M0 A A7 A5k | Wi OPT4003-Q1 LREE A7 f7 8% . 7 DR A7 A7 A8 KT B A 2
ek 5E IR | TS & e, Ak fE (& 6-4 Fron ) ZAE RIW A9 R P B Fr stk 5
TR — AT

SDA
Start by ACK by ACK by Stop by
Controller Device Device Controller
(optional)
}<~ Frame 1: Two-Wire Device Address Byte (") ~>\<— Frame 2: Register Address Byte —>‘
6-4. % & 12C FFiragit
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BN IS RN AL R 5 — N G . XA FAON EARHE |, Hd RIW AR SR)E , 2R

WIRWCE] TRt hE . 28 83 AL IR — TR AR B S NI E A S A . R AT SN R A7 At
HEEAT FHERI A7 S A OFRRIASCEI Al 575 . P85 7T DL R A R B s 1 26 A R & K AR

WA 5 NARAEAE A A R A7 A bk o A B 5 — MEDRE B 5 £ D3 DR VR YT 1) 2 152 BOR A 5 A7 48 o N
A S AT Ap ot W AUR BB Sr 12C BNESS . ERBOZH BN, BAE RIW SR P R H—A
HARE 55, R BRAF A as ik W A b &0 ARJE , I8 A2 — SR sh %A, IFE RIW AL BT I i
HARduhl 755, USSR G . N 0l EARgd A0k |, RS AL iR T F 8 MR A T, %
TR AR ARSI, 5 ARSI ROR R AR R . SR R BE T . I R R R RR
AEAT B 7 I R RRARRA A, BRAE R BB ISR, R EHE . AR T BN E] — A AR AR AT R A
BAF , WERRESRIEF AL 71T . SRS AL, BRI XS AN RIEE Szt k.

6-5 Al 6-6 70 o T HAMBIERIEN 7P E e RN A AR T RS A AT, R R AT

Start by ACK by ACK by ACK by ACK by Stop by
Controller Device Device Device Device Controller

-+——— Frame 3 Data MSByte ———» }47 Frame 4 Data LSByte ———»

-« Frame 1 Two-Wire Device Address Byte (-

-«— Frame 2 Register Address Byte —»

&l 6-5. 12C B A=)

SDA

Start by ACK by From ACK by Erom Device No ACK  stop by
Controller Device Device Controller by Controller
Controller(2)

}4 Frame 1 Two-Wire Device Address Byte (s

-+——— Frame 2 Data MSByte ———» ’ -+——— Frame 3 Data LSByte ———»|

A, TR AR IR ACK.

& 6-6. 12C SLHURH
6.5.2.1 /% 12C R,
MR NI, SDA FI SCL 2k i #4 b by e PHE A YR b4 b b 2 m oo BHIss AR — AN a4, JFiR—4
BRI EATEY , b mEiE (HS) 4 84865 0000 1XXXb. %A% i o] 78 br i Ak 2 B b i =, ( mnik
400kHz ) FEHT. SEAXT HS #2378 |, (EAIH0 2 IR N2 ARS ) 6 5L Py 3038 25 DA SZ FF 2.6MHz
BT
WG, RIS AERERE RN ( EREWFRES B ZEREAEMEENRT ) . EXANERRESIZMEZ)E , U
W5 FIS #EA—50 , KAk o L5 mk 2.6MHz. ASNEA{E R4, 28 BB 1 B sh 6B S R AR
7E HS . 5 1R 25451 HS BCIF U1 ds AR 0 BT A S 2% LS R FIS i,
6.5.2.2 SERIEBEUER

OPT4003-Q1 3 12C RARTEIUR | 1X47 Bh T 56 KPR EE s/ 2k bt 2 55 M | AT SEB A28 A1 4% 1 25 1)
e R AR

22 R 15 Copyright © 2025 Texas Instruments Incorporated
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BERBMERZAT , W 12C B E 20 SRR AT 12C BENRAE | SR HATSLPRIN 12C SHURIE. W
SRMNESEL R A7 A7 2 A FIFO 5 A7 SR OB I 90T 7 12C EIF 55, WA 15 5N — IR A7 8445
B, RS LA BRI R R UE |, SR B S AR R A A AR (AT ) JE HBhiE
¥, NI REHAT BN 5 S 3 s s U B84

BLHE 12C_BURST Zrfras LA IR AN Kitfsiban &5, fadh S8R Ar e s i | SR )5 A by . 1A
6-7 7~ 1 12C BN BRERIURI SRR S U R

Register Write Operation

Register Address E‘) data[15:8] 5 data[7:0] 5
< < <

Target Address |W

ACK

Register Read Operation

Stop

A ———— VN
C —ReySler AJdress™ — — — \~ — — Regiter AddressTA— — — )
4 . ’
X N4 N4 Pointer reset to Register Address
data[15:8] 2 data[7:0] 2 data[15:8] &() data[7:0] 2] 9

<
X N X X
Target Address |W|CO [Register Address|O Target Address [ R[Q| data[15:8] [Q] data[7:0] 2
< < < < s
" Tpointerset | " T 7 'Register Address
M X X X X
Target Address |W| g Register Address g Target Address | R &() data[15:8] 2 data[7:0] |Q
N ——— C - - ——— —————— 7
= — —Register AddréssTl — — T Y~ — — RegRTATd@SSTZ —
data[15:8] [O| dataro] (S| datapise]  [O| datarro)  [S Start
R Q ata[7:0] Q ata[15:8] Q ata[7:0] j
_________ Z

P4

C - ——__—_—_—__ N - - _—————_
pointer auto increments by 1 every 2 bytes

& 6-7. I12C #4E

6.5.2.3 BRI #EMGS

12C S AL R VF E IR B AL — A SR AL Lk R RGBS AL A & AT 2. SN 12C Mk 0
(0000 0000b) LLJA B . 2Bt )5 (5% — Mkt 7505 06h (0000 0110b) i, K s Ry <. it
%, AR ARG, JER T AR A A B E DY BRI SRAE

6.5.2.4 SMBus &1 3

SMBus % i i1 N A PRI R A A PR IR B IZE RN ThRE |, MR T 2 BRI, A gt
IR E MR A AL T R T s

OPT4003-Q1 i FAEHUF & 1 A LA 2 R i N, SMBus 4R mi pi k. EE AR T , OPT4003-Q1 A4 i
SMBus 4 i i o

K 6-8 Wi T 83X SMBuUs AR N AT Mo AL B3 (1 T 2R KR B VG SIIRAS T B B8 ET DL R e v
Prduhit . FEAZERMIN 2 )5, AR AT AT H bR 45 2 8 i A R N E A 2k B RIEAR R 12C kR
FRIRE O 1R R ] [F 0% 2 AN A F ) B brastt. WRZ T —A Bir s R BT R | 84 % s kA
A . B R B AR A P . a0 OPT4003-Q1 REEMP I |, B3 PBA LA 12C S
HINT 51 RFRESPIRE |, #5 12C i s ab P88 & 5 42 SMBus Z4RIN . 24 OPT4003-Q1 7E 4 # b ik
B, SRR ARNZEE 55 8 INT 51 & BN R SRS . #6188 0] LR B i ar 4, F i 75 2 22 RO R
INT 510, A RuT#HArERM INT S5IIKER |, B RS A0 5. w8 n] DO LR 2 & 1t
HESRECA ¢ OPT4003-Q1 H Wi {5 5. FLAG_H {EAE A hE A 5 — A~ LSB Ki% |, HIFZ s e fitf %
OPT4003-Q1 iR A i HARAE B . W 2e F5 B HALG B |, o LA h 45 R a7 25 il B 75 /7 8 . SMBus %3}t
Wi AN 225 B FLAG_H 1 FLAG L FEx.
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INT /
1 9 1 9

|
SDA \ 0 0 0 1 1 0 0 R/'W 1 0 0 0 1 oo@

Start By ACK By From NACK By Stop By
Controller Device Device Controller Controller

%7 Frame 1 SMBus ALERT Response Address Byte 4+7 Frame 2 Target Address Byte‘z) 4%

A, FH & FLAG_H %743,

& 6-8. SMBus &1 it
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7 TR

B 7-1. T AU

ADD D15 ‘ D14 D13 D12 D11 D10 ‘ D9 ‘ D8 ‘ D7 ‘ D6 D5 D4 D3 D2 D1 DO
00h EXPONENT_CHO RESULT_MSB_CH0
01h RESULT_LSB_CHO ‘ COUNTER_CHO CRC_CHO
02h EXPONENT_CH1 ‘ RESULT_MSB_CH1
03h RESULT_LSB_CH1 ‘ COUNTER_CH1 CRC_CH1
04h EXPONENT_FIFO_CHO ‘ RESULT_MSB_FIFO_CHO
05h RESULT_LSB_FIFO_CHO ‘ COUNTER_FIFO_CHO CRC_FIFO_CHO
06h EXPONENT_FIFO_CH1 ‘ RESULT_MSB_FIFO_CH1
07h RESULT_LSB_FIFO_CH1 ‘ COUNTER_FIFO_CH1 CRC_FIFO_CH1
08h THRESHOLD_L_EXPONENT THRESHOLD_L_RESULT
09h THRESHOLD_H_EXPONENT THRESHOLD_H_RESULT
0Ah QWAKE 0 JiF CONVERSION_TIME OPERATING_MODE itz INT_POL FAULT _COUNT
128 THRESHOL | INT_DIR INT_CFG 12C_BURST
0Bh D_CH_SEL 0
0 OVERLOAD | CONVERS| | FLAG_H FLAG_L
_FLAG | ON_READY
och FLAG
11h 0 DIDL DIDH
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7.1 AU

7.1.1 F4£2% Oh ( fR#& = O0h ) [EfL = Oh]

B 7-2. % 77%% Oh
15 \ 14 \ 13 \ 12 11 10 \ 9 \ 8
EXPONENT_CHO RESULT_MSB_CHO
R-Oh R-Oh
7 \ 6 \ 5 \ 4 3 2 \ 1 \ 0
RESULT_MSB_CHO
R-Oh

B RW =3BUEAN ; W=R5 ; -n=EFHIIMHE

B 7-3. FfFds 00 FB B

r FB by Hhr L]
i EXPONENT #ith CHO. i iliE yuill & 1 2. FER
15-12 EXPONENT_CHO R Oh R B L BT
1-0 RESULT_MSB_C R oh SR A74s MSB ( ks 2fr ) CHO. Ml FitSignss e
Ho EXPONENT 555 & 7 P A% 2239 MANTISSA.
7.1.2 7288 1h (fW# = 1h ) [EAr = 0h]
B 7-4. F172% 1h
15 \ 14 \ 13 \ 12 \ 1 10 \ 9 \ 8
RESULT_LSB_CHO
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_CHO CRC_CHO
R-Oh R-Oh

P RW = iZBUB N ; W=H5 ; -n=8EM)E11H

F 7-5. F 2% 01 FE LA

Az FB it

Shr

Pih

RESULT_LSB_C

HO R

Oh

LR Ar 4 LSB ( RIRA AL ) CHO. HI Tt KRS E
EXPONENT S & 72 9 i A4 1 MANTISSA.

7-4 COUNTER_CHO R

Oh

RFETHds CHO. KBNS | BRI i 0

30 CRC_CHO R

Oh

CRC fi CHO.

R[19:0] = MANTISSA = ((RESULT_MSB<<8) +
RESULT_LSB

X[0] = XOR(E[3:0], R[19:0], C[3:0]) XOR of all bits

X[1] = XOR(C[1], C[3], R[1], R[3], R[5], R[7], R[9], R[11],
R[13], R[15], R[17], R[19], E[1], E[3])

X[2] = XOR(C[3], R[3], R[7], R[11], R[15], R[19], E[3])
X[3] = XOR(R[3], R[11], R[19])

26 MERXXFIRIE
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7.1.3 7232 2h (fR# = 2h ) [EAL = 0h]

K 7-6. F174% 2h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_CH1 RESULT_MSB_CH1
R-Oh R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_CH1
R-Oh
Pl RW=EBUEN ;W=RE ; -n=EAEH1E
B 7-7. FA75% 02 FEAHA
(A FEB E ~vit BhL L]
i EXPONENT #i it CH1. #fi e I sl S i e . AR
15-12 EXPONENT_CH1 R Oh iy
o RESULT_MSB_C . on S RAHE B MSB (SR L ) CHT. T i st s
H1 EXPONENT sl 5 4 62 2% 51 (1) MANTISSA.
7.1.4 %4738 3h (fR#8 = 3h ) [E1L = Oh]
& 7-8. F17%% 3h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT _LSB_CH1
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_CH1 CRC_CH1
R-Oh R-0h
Pl RW=EBUEBEN , W=RE ; -n=EMEH1E
B 7-9. F72% 03 FB L
fL FE il LA P
15-8 RESULT LSB _C R oh R AEA LSB ( B ARA AL ) CHY1. AT ERRAE
H1 EXPONENT sk &2 4 115 42571 i) MANTISSA.
7-4 COUNTER_CH1 R Oh KREH LAY CHA . JRBNTHEES |, B i,
CRC fi CH1.
R[19:0] = MANTISSA = ((RESULT_MSB<<8) +
RESULT LSB
X[0] = XOR(E[3:0], R[19:0], C[3:0]) XOR of all bits
30 CRC_CH1 R Oh X[1] = XOR(C[1], C[3], R[1], R3], R[5], R[7], R[9], R[11],
R[13], R[15], R[17], R[19], E[1], E[3])
X[2] = XOR(C[3], R[3], R[7], R[11], R[15], R[19], E[3])
X[3] = XOR(R[3], R[11], R[19])
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7.1.5 #7428 4h (R#% = 4h ) [EL = 0h]

& 7-10. 775 4h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO_CHO RESULT_MSB_FIFO_CHO
R-Oh R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO_CHO
R-0h

B RW=E/EN ;W= HE ; -n=ZMNEHHE

B 7-11. 475 04 FEULH

fL FB B vyl LA L
15-12 EXP%"‘EHE—F'F R oh K[ FIFO CHO [f) EXPONENT 2475

11-0 RESLFJ(IBT—C'\a%B—FI R Oh >k H FIFO CHO f] RESULT_MSB Zi {7 %%

7.1.6 E7£2% 5h ( fR# = 5h ) [E 4L = Oh]

& 7-12. %778 5h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_FIFO_CHO
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO_CHO CRC_FIFO_CHO
R-Oh R-Oh

Y RW = BUEAN ; W= 5 ; -n= B EHMHE

B 7-13. A8 05 FE L

fir FRB RE L0 i
15-8 RESgétahS()B—F' R Oh K FIFO GHO ff RESULT_LSB %175
7-4 COUNTER FIFO R Oh 1 FIFO CHO [t COUNTER 7 17 5
3-0 CRC_FIFO_CHO0 R Oh >k H FIFO CHO ] CRC &£+
28 TR KR 15 Copyright © 2025 Texas Instruments Incorporated
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7.1.7 %77%% 6h ( fR#% = 6h ) [HAL = 0h]

& 7-14. 775 6h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO_CH1 RESULT_MSB_FIFO_CH1
R-Oh R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO_CH1
R-0h

YL ¢ RIW = EHUS5 A

sW=H5; -n=2EMHE

B 7-15. Ff72% 06 FEL LA

(A FEB E ~vit BhL L]

15-12 EXP%“EHI—F'F R oh K[ FIFO CHA1 f) EXPONENT 275

RESULT_MSB_FI . , o
110 FO. CH1 R Oh 5k FIFO CH1 f¥) RESULT_MSB %17 5

7.1.8 H7£2% 7h ( fR# = 7h ) [E 4L = Oh]
&l 7-16. F77%% 7h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT LSB_FIFO_CH1
R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO_CH1 CRC_FIFO_CH1
R-Oh R-0h

Y RW = BUEAN ; W= 5 ; -n= B EHMHE

B 7-17. A% 07 B

L i7A FE eyt g-LA L]

15.8 RESOLT LS8 Fl R Oh 1 FIFO CH1 [f) RESULT _LSB 274
7.4 COUNTCEHF}F'FO R oh 1 FIFO CH1 [f) COUNTER %77 5%
30 CRC_FIFO_CH1 R oh 1 FIFO CH1 [ CRC #1748
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7.1.9 % 77%% 8h ( fw#% = 8h ) [H AL = Oh]

&l 7-18. & 7£5% 8h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
THRESHOLD_L_EXPONENT THRESHOLD_L_RESULT
R/W-0h R/W-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
THRESHOLD_L_RESULT
R/W-0h
B RIW = SEUS A s W= 1S 5 n = 58
A 7-19. FF7a% 08 FBLiMHH
R B K7 ghr Pa9

1512 RS oLt RIW Oh A 247 B S M

110 THRESTOLD-L- RIW oh LIS 75 17 53 45
7.1.10 E1£5% 9h ( fW#E = 9h ) [E 4L = BFFFh]

& 7-20. & FE2% 9h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
THRESHOLD_H_EXPONENT THRESHOLD_H_RESULT
R/W-Bh R/W-Fh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
THRESHOLD_H_RESULT
R/W-FFh
B RIW = BEUB A ;W= 1S 5 = S8l
B 7-21. T8 09 B
R B K7 g Pa5
1542 [THEESTOLDH- RIW Bh A5 1
110 TR - RW FFFh | e
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7.1.11 ¥7£8% Ah ("% = Ah ) [E L = 3208h]

B 7-22. %174 Ah
15 14 13 \ 12 \ 1 \ 10 9 \ 8
QWAKE 0 i CONVERSION_TIME
R/W-0h R/W-0h R/W-Ch R/W-2h
7 6 5 \ 4 3 2 1 \ 0
CONVERSION_TIME OPERATING_MODE LATCH INT_POL FAULT_COUNT
R/W-0h R/W-0h R/W-1h R/W-0h R/W-0h

B RW=E/EN ;W= HE ; -n=ZMNEHHE

B 7-23. FF9% 0A FEULHH

LA FB K7

LA

LB

15-15 QWAKE R/wW

Oh

ANb SR FTA LR ORI, BT R R AR R PR A
HURASMeE . DUEH T3k A0, 558 iU U
EC, A B T R ARIR AR AL, RN PR ThAE.

14-14 0 R/wW

Oh

WAEHEEA 0

13-10 JE R/W

Ch

Pl 2R AR R AIVE R . X T 0 = 8 BN E
1, A% RS EXPONENT Z77a4MH R . % CHO
A1 CH1 RANGE LA J2#H 57 () EXPONENT 18 , 52 1
6.4.3.

CONVERSION_TI

9-6 ME

R/wW

8h

25 | S A 45 I )
0 =600us
1=1ms
2=18ms
3=3.4ms
4 =6.5ms
5=12.7ms
6 =25ms

7 = 50ms

8 =100ms
9 = 200ms
10 = 400ms
11 = 800ms

OPERATING_MO

5-4 DE

R/W

Oh

g s AT R
0 = lef
= o] B BV
2 = Bk
3 =34

3-3 LATCH R/W

1h

Pt T A A IZ A5 A INT 51 b I 25 LA o g

2-2 INT_POL R/W

Oh

Pl INT 511 0PSB 4
0 = fist T AT AL
1= B TAH

1-0 FAULT_COUNT R/wW

Oh

WA T T A7 AR TR N A 1 T B 2 DN SR S e Ak

BIEHLH] © b5E R (FLAG_H) FIbRE(E (FLAG_L) 2748,
= AP

1= AR5

2 = PUAN R 5

3= )\ ANk

7.1.12 %1735 Bh ( fW# = Bh ) [EfL = 8011h]

B 7-24. %7728 Bh

15 14 13

12

1 10

(o]

1 0 0

0

0 0 0 0
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7-24. ¥ Bh (4%)

R/W-1h R/W-0h R/W-Oh \ R/W-Oh \ R/W-0h \ R/W-0h \ R/W-Oh \ R/W-0h
6 5 4 3 \ 2 1 0
0 THRESHOLD | INT_DIR INT_CFG 0 12C_BURST
CH_SEL
R/W-0h R/W-0h R/W-Oh R/W-1h R/W-0h R/W-Oh R/W-1h
Pl RW=SBUEBEN ; W=RE ; -n=EMEH1HE
B 7-25. F 748 0B FEULHA
fL FE il LA P
15-6 128 RIW 200h WA S N 128
B ) 3 1 e
THRESHOLD CH 'ﬂﬁ&%%‘]‘ﬁiﬁ
55 RIW Oh 0= CHO
_SEL
1 = %5 CH1
e INT 5151 .
4-4 INT_DIR RIW 1h 0=#IN
1 =i
3 ) B 0 225 S ) B R BT L
0 = SMBus 24}
32 INT_CFG RIW Oh 1= INT 51 BITE 4 405 8 s
2 = INT 5| J{ESE 2 WKL )G BT
3 = INT 5| JHIfE4F 4 K5 B AL ( FIFO 2 )
1-1 0 RIW Oh DAFHEEA 0
WEEEE M 12C RRER | B AR I A 1 A Ja
0-0 I2C_BURST RIW 1h - : \ \
- AR BAT A S 1, 8RR R/ 12C SR .
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7.1.13 78 Ch ( fR#2 = Ch ) [E4L = 0h]

B 7-26. #17%% Ch
15 14 13 12 1 10 9 8
0 0 0 0 0 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
6 5 4 3 2 1 0
0 0 OVERLOAD_F | CONVERSION FLAG_H FLAG_L
LAG _READY_FLAG
R/W-0h R/W-0h R/W-0h R/W-0h R-0h R-Oh R-Oh R-0h
P RIW = BUS A W= 15 0 -n = AR50
B 7-27. FHF%% 0C FEUiHH
Rr FB eS| gh VL
15-4 0 R/W Oh WA N 0
23 OVERLOAD_FLA R o G B o R TP I 2 5 L | A LI R
G B2 SR Pk 1 e S T R
FER bR BRI 5. %A S R st R R
A BAG I B N 2 AE S R
CONVERSION R N1, FERAERARF IS A A B AL OxC IR
2-2 EADY FLAG R Oh (®EHNO) .
= 0 = EAEHHATHE
1= HARTER
R R 1 2 A7 S R W SR A 3 AR M B .
Zsit il FAULT_COUNT %4788 58 U S 50RO & | 45
1-1 FLAG_H R Oh HEKF THRESHOLD _H_EXPONENT #1
THRESHOLD_H_RESULT /#1925 , Wl FLAG_H
BWEN1.
R AR 25 A7 92 22 W 5 A T4 52 B ARt SRt vy
FAULT_COUNT 2 1748 & SIS S0 il & | 25 9T
0-0 FLAG_L R Oh THRESHOLD_LOW_EXPONENT #il
THRESHOLD L _RESULT ZfFgssFrZn , W FL &N
1.

Copyright © 2025 Texas Instruments Incorporated

HL LRI

Product Folder Links: OPT4003-Q1

33

English Data Sheet: SBASA69


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opt4003-q1?qgpn=opt4003-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSLE6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLE6D&partnum=OPT4003-Q1
https://www.ti.com.cn/product/cn/opt4003-q1?qgpn=opt4003-q1
https://www.ti.com/lit/pdf/SBASA69

OPT4003-Q1
ZHCSLE6D - AUGUST 2023 - REVISED JUNE 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.1.14 F4% 11h (fR#% = 11h ) [EAL = 121h]

F 7-28. A8 11h

15 14 13 \ 12 11 10 \ 9 \ 8
0 0 DIDL DIDH
R/W-0h R/W-0h R-Oh R-2h
7 6 5 \ 4 3 2 \ 1 \ 0
DIDH
R-21h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
& 7-29. B fEa% 11 FEULHA
(A FEB E ~vit BhL L]
15-14 0 RIW Oh BHHERELE N 0
13-12 DIDL R Oh Bt D L
110 DIDH R 221h 20F ID H
34 PRI 7%
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8 N L
&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

8.1 MR

HI T IR B AR BES TZ H T % F f5 ZORE I D0 B N R ARG R ST, PR Lk 2 SR s LA T A7 AR F 2 T i g
o LUREFIN G T RAERN M TP AR OPT4003-Q1 fIREE(E R .

8.2 LRI

8.2.1 SO

WE 8-1 fis , HAEIAEE ., ¥ OPT4003-Q1 12C SDA F1 SCL 5| %4 31 3 FH Ab 3 2% . facdzs ) 2% 5 Ho A
B A PRES (AR S B . a0 S B b PR 9 EE H OPT4003-Q1 (IARSES A=A b iy | P INT 5] 54 31 kb 3
R W BB /0 1. % INT 51 A 200 &, BRI AR BT iR &, W Rk G S DMK
FERE MR . 7E S A SR IR B e SR I Ab PR A AT 45 . mlra) Ab B 2% & H R DLFE B Ok A I B . AE IS
TH B ER RS SDA A SCL 5|l ( R AIX s 5| HLEA Frwbn H 450 ) 2 s bhr B, Wi A INT 5]
L, R AN bR FE B R INT 51, X6 4 i P 2s f B fHAE A 10k Q o AT DASE & 28 F 23 SR AR AL rE BH ik
#, LUPIRGEE . iR PrlE A A R .

Short or Open

|

—_——=
|

! | VIO: 1.6V to 5V

: 0.1uF |10k |10k |10k
Ambient VDD.1.6Vto3.6Vj

Light ~_ VDD I % § VIO

~ OPT4003-Q1 .| = o
a aso) || scL . SCL

-

INT . GPIO/TimerPin
ADDR
Controller
_|GND = Micro Controller or Processor
_lenp
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Short or Open
|

ortor ¢
+_VIO: 1.6V to 5V
VDD:1.6V to 3.6v| O-1HF 10k |10k | 10k

Ambient Light VoD f § é VIO

T~ opr4003
SDA . SDA
< ALS (CHO) SCL SCL

\

* -

INT GPIO/TimerPin

ADDR
Controller
leno L

Micro Controller or Processor

J_gND

8-1. JL7U S F 2
IR K #3411 HIEATE T I

S SDA A1 SCL 5 AL i rp S Al 1 W EL I Th RE , (E N P 3 24 A A1 Jo S5 B R RS B o/ 30 N8 A5 2 B O R 15
Ho —/NATREGI MRS KIORIE S P 2045 2 2 1] 1 P AR 5 {5 5 30 o o5 — MR RE SIS B R IS2 R gt b A
FERFARTTORME IR, JEH TRIBE LB 5 o MG AR IR | RIS 2R B 5 il mT P IR AT 35 1 Pl 15 it AN
7 11O ZRER T A H R AR A T REAE

8.2.1.1 B ER
KER AT IARRIR AT EER |, 20 R B A IR OB RS e V) DR M R G N 2 ek &
W RGN E Wl JE 740 3o it 7 K& (FoV) MR (AL a5 1 2 E S Il
8.2.1.1.1 #E&0
8-2 Tr 1 K R .
KO XIRERIEIE 0 G AR | B E XIS RIEIE 1 G R .
/& 8-2. USON B &

HH AR TR A R RN DX IO IR A B e 2 R e AR AR R PR RE . A, TR R R BN B
F1, 3 I R A R s Rt — P SR T AL I 5 T o IR R U RHE B2 A W SR B . (Rt O T RAR
QIERE , TE 55 T IR LTI . k& DR SE AR L, SR RENS ML 8 KL IR A Ik s
MR AR, SN ZE DR £356° , @Y +45° B K. A WA B AR R I FEAE S, 1S
HBDE 5B M 7 R ST

I B A PTG R S R H AE 5% B 30% 18], (HBFTREART 1% Kl WOGHEE S R 52 NIREE AL L 3]
AEERLBEWR G JI P BE , DRONIE B R PR & 0 AR s N R 1 T D . B AEE W & AR ik b SRk slifE
& EURPRE I Gkt 8RR 5T, AT DA B AR T R] OGRS R G A R R D s AR T AN I
L G AT IR KDL [ A — AR . ZERI R B AMBRIC LR | A% PR S35 AT 4

S A 1 SR KON R 32 2 H R R E R AT WG A 3, (AR SO AR LA EE R R MR . (]
R SKAGER 23t — P T WOE S A B T B A RS EAE L. R, i T iZaefh R
LLEANZLAMMEIRE /), R TT DR AT et AT MM, 8 BA O 1 i N2 FO IS 2 T RERSERAT RUFRCR
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RS EREE , BRAEWTE AN R TR, 75 RL 8 G K FAS IR B D 450 . X SRS IR & D g5 & 7E
FRIEES A TE AN S IR &, S EOEHII =45 BB E CE B Z NS A . a5 7 EAE MR & 104
¥, 2GR B AR AL S 2 3k, RURZ AR T 00 s R 1 B B 48 50 A ) A A P A AT o
WEBRKRIBEW G 1, AThBEHL R T e R B BIMLIKEs  ; HE |, BRIERG I N A5 TS ks
YRR PELE A B AR 52 SR, BUNE 2K RE ST e 1L By — e fE i

8.2.1.2 AR

8.2.1.2.1 ;£#li#7 (USON , SOT-5X3 HE )

SERCE ARG, N IR SR AL T A OE D OR/NR AN B F B VEAN TG | 1S R SR 1L A b
755

8.2.1.3 M LR

FR AR 5 N HR BRI B2 ULAD ( 21 5-2 ) YE T AR A EAS A B B 25 10 T 5 1R e s s B Re /. 404k
JHTE 1 R R AR R AR B AR AT WCAFAE I L N e AT HERR A 20 AN B . RS A v 87 [ P A I A R AR
Wan B 5-3 Fizn. SR IRAIEERAE RG] | AR BeES G ma 5 A0 A BE M B 0] BE 2 2 B2 . OPT3001 : HBFt(£
A TR R N TR T R SO BE T R R T HE R I 2 FEIE R

8.3 RFRTILER

MR, 403 OPT4003-Q1 I B4R AN . LRl 28 AT R A | I8 AR AR A e il i
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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 ©)
@ ©)
OPT4003DNPRQ1 Active Production USON (DNP) | 6 3000 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 105 3Q
OPT4003DNPRQ1.A Active Production USON (DNP) | 6 3000 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 105 3Q

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

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

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

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

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

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

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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. TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPT4003DNPRQ1 USON DNP 6 3000 330.0 12.4 2.3 2.3 0.9 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPT4003DNPRQ1 USON DNP 6 3000 356.0 338.0 48.0
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PACKAGE OUTLINE
USON - 0.65 mm mm max height

PLASTIC SMALL OUTLINE NO-LEAD

B——H——
A
PIN 1/ //A Te
INDEX AREA
3 4
{
0.65
0.55
- O
I SEATING PLANE
I Slow
0.05
0.00
0.65:0.1
EXPOSED THERMAL
o (0.2) TYP
| ]
3 | 4
T ’’’’’’’ — ‘ A Y
2x[1.3 ] Tii!i}?#«»‘? . 1.35:0.1
4x[0.65 | |
T 3/¥ FT
0.3
PIN 1 ID ®X02
N 0.1®[c[A®[BO)]
= 0.05M[C]

4221434/C 01/2018

NOTES:

w

All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

This drawing is subject to change without notice.
The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

Optical package with clear mold compound.
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EXAMPLE BOARD LAYOUT

DNPOOO6A USON - 0.65 mm mm max height
PLASTIC SMALL OUTLINE NO-LEAD
le— (0.65) —=| SEE DETAILS
6X (0.5) —
SYMM
6X (0.25) — ¢

l | ‘ 6
! < | > { v !
| | |

SYMM ! ! ! (1.35)
¢ _ ol o _ _
Tﬁ QHEHEH} ! 4‘=¥‘=> (0.8)
4X (0.65) i | 74%74774774L 7777777 AL
| — 1 —

3 | 7
| (@02 VA |
! TYP !
| |
1 (1.9) 1

LAND PATTERN EXAMPLE
SCALE: 30X
0.07 MAX 0.07 MIN
>‘ ALL AROUND ALL AROUND
METAL o SOLDER MASK
\ e P \>////*OPENWG
)
~—— SOLDER MASK I~
OPENING ————- METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4221434/C 01/2018

NOTES: (continued)

5.
number SLUA271 (www.ti.com/lit/slua271) .

This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
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EXAMPLE STENCIL DESIGN
DNPOOOGA USON - 0.65 mm mm max height
PLASTIC SMALL OUTLINE NO-LEAD

6X (0.5)

6X (0.25) — ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125mm THICK STENCIL

EXPOSED PAD

88% PRINTED SOLDER COVERAGE BY AREA
SCALE: 40X

4221434/C 01/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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