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02 / J \ 0.2 / \ I \
0.1 / h 0.1 V4 J
P4 A\ AN /
0 J L~ 0 ]
350 450 550 650 750 850 950 350 450 550 650 750 850 950
Wavelength (nm) Wavelength (nm)
& 5-2. USON HI-5 ¥kt mi B 53 KRR R A& 5-3. SOT-5X3 AL [k m R 5K A HIE R
1 1
N — CHO (ALS, N — CHo (ALS
0.9 V \ — CH1 EIR) ) 0.9 /’ \\\\ — CH1 EIR) )
0.8 7 \ 0.8
8 07 / 8 07 // AN
2 / \\ 2 0o // \
g g //
- 05 - 05
5 a1/ \ I Y/ A\
E ol 1/ A\ C ol \
z =z
02| \ 02|/ \
. / .
0.1 0.1
oLz \ 1/ \
-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
llluminance Angle (°) llluminance Angle (°)
FrifEA sy 0° FriEA sy 0°
5-4. USON 25 ity 33F-mal 2 55 R B A1 B[R] BRI SR 2R K& 5-5. SOT-5X3 ZU-5- [ 234 Bz b5 R B A R IRT RO SR R
1.5 1.25 —
1.45
_ 14 . 12 i
g 135 o
3 13 o 115 BN
2 125 g
o Q
a 12 a 11 HH
E 1.15 E
R / T 1.05 L /4
£ 1.05 E /,
s 2
1 ! TN T
0.95
0.9 0.95 —
0.001 0.01 0.1 1 10 100 1000 10000 100000 0.001 0.01 0.1 1 10 100 1000 10000 100000
Input llluminance (Lux) Input llluminance (Lux)
WAty BRI 2% 1 FritEAl g F IS 2% 1

B 5-7. fepl R SR RERAEFR R

10 ZEXXriRiE
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5.8 JLAIRHE (52)

AR AV, BNGEH MR - Ta=25°C , Vpp = 3.3V, 800ms it (CONVERSION_TIME = 0xB) , H3hiEFE
(RANGE = 0xC) , @18 0[G4 LED , 3@i8 1 1O%IE=Z 850nm LED , Y&k M A

1.1 1.05
1.08 1.04
= 1.06 = 103
[ [
5 1.04 3 1.02
1.01
?i 1.02 %‘
5 L 5 o
B 098 i N
£ £ 098
E 096/ E o097
o / o
=z 094 < 0.96
0.92 0.95
0.9 0.94
16 1.8 2 22 24 26 28 3 32 34 36 16 1.8 2 22 24 26 28 3 32 34 36
Power Supply (V) Supply Voltage (V)
FrEAL N 3.3V FritEALy 3.3V
K 5-8. HFL R S BEIERMRA & 5-9. frtl B 5 BIRAIIIR R
1.004 1.035
— E=0
1.002 — E=1
s 103 — E=2
1 € — E=3
3 = -- E=4
§ 0.998 § 1.025 -- E=5
2 4 /| -- E=6
& 0.996 2 / o E=7
pe s 1.02 _
S 0.994 S L -- E=8
=5 B ] U
E 0.992 8 1015 —L
(e} © L
P4 £ T -1 j
0.99 <Z‘: i S A
1.01 S
0.988 ,/ — CHO (ALS) S
— CH1 (IR)
0.986 1.005
16 1.8 2 22 24 26 28 3 32 34 36 2030 50 100 200 500 1000 10000 100000
Supply Voltage (V) Input llluminance (Lux)
FrEf A 3.3V ARG E (1830 ) Rl R AR
PRy 25ms
] 5-10. B344-m1 515 HIFE KRR K& 5-11. 25ms I FREZ N TR SE RR B GO0 ISR 3R
1.1 16
1.08
v 1.5 /
1.06 //
*qc-; 1.04 A ‘ac‘; 1.4 /
3 102 ~ 3 13 /
- — K /
X — X /
€ 0.98 — g 12 7
2 096 2 11
0.94 1 I
0.92
0.9 0.9
-40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
PRty 25°C PRty 25°C
K 5-12. FRBERSEERNRR & 5-13. PR SEEERRER
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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
eno
& 6-1. OPT4003-Q1 KIZhEE T HER
12 R 15 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=ZHCSLE6C&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 OPT4003-Q1
www.ti.com.cn ZHCSLE6C - AUGUST 2023 - REVISED JANUARY 2025
6.3 REMEULEA
6.3.1 Jt ity

6.3.1.1 & 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: IT4sh Lk

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 HEIEEFERE

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/#4#5 (ECC) it

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 H 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

Copyright © 2025 Texas Instruments Incorporated FER PR 13

Product Folder Links: OPT4003-Q1
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=ZHCSLE6C&partnum=OPT4003-Q1
https://www.ti.com.cn/product/cn/opt4003-q1?qgpn=opt4003-q1
https://www.ti.com/lit/pdf/SBASA69

13 TEXAS

OPT4003-Q1 INSTRUMENTS
ZHCSLE6C - AUGUST 2023 - REVISED JANUARY 2025 www.ti.com.cn
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 BEAAN

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 DhREAE

6.4.1 T

OPT4003-Q1 HA L FigfT#it

o WREBES o ZAE U LS N THFEIR S W B s AU . 7R 2R A s G ERR a i 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 5 A0 50 i 2 A7 o | JFAERR R Tl % s 7
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 nliE i w7 2QH F ik fi & e it | Hoh—AN LA £ @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 H R R AR AR AER ¢ A Rk #R2 sk B G R R e AR AL |, IF H S RS 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,

- EHEIERE AR ¢ 3hE L REE R R B 2RI R A5 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

- TEAFAR S ¢ INT 5] e E A A Tl 2 (5 INT_DIR FFA785 B 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

- FAEBME . X OPERATING _MODE #1783 12C B ALkl (180 2) . FERMEAE T —RRIh
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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Channe 1:m Continuous Mode (INT_CFG=2)

I
I I I
) ) )
( ( (

Output registers Measurement(n_1)->< Measurement(n)->< Measurement(n+1)->< Measurement(n+2)g
| | |

INT (output) H H H

Intlarrupt(n,n Int¢rru pte) Intlbrrupt(,m )
I
I
I

[ v e ——
: 2 X Conversion Time :

Device Power Active Power : Active Power : Active Power : Active Power

Continuous Mode (INT_CFG=1)

I
) )
( ( (
Output registers  Measurement(n.1) >Q Measurement(n) m >Q Measurement(n+1) >Q Measurement(n+2) m

INT (output) H H H

Interrupt-1) Intérrupt(n) Interruptn+)
I

! 1 X Conversion Time ! !

Device Power Active Power : Active Power : Active Power " Active Power

Continuous Mode (INT_CFG=3)

I
l
Measurement(n+1)m : Measurement(n+2) &
- I -
I
.

I

l
Output registers Measurement(n-1) M | Measurement(n)i
- | -

INT (output)
Interrupt.1) Intérrupt) Interruptns)
! 4 X Conversion Time ! i
Device Power Active Power : Active Power : Active Power " Active Power
One-shot Mode (Pin Trigger)
I I I I
INT (input) i |
e e
Trilggerm, : Tr!gger(m.) !
| 2XConversion Time | ! 2 X Conversion Time !
T T
. | | | |
Output registers Measurement(n-1) & >< Measulrement(n) B >< Measurement(n+1)
| \J | \J
i i i i
I I I I
Device Power [Standby.  Active Power Standby Active Power Standby
I I ]

__ One-shot Mode (Register Trigger, INT_CFG=2)
Trigger blt/swmroller : ! v

Config register |

| !
Trigger bits reset by Dlevice Trigger bits reset by Dlevice

Trigger) Trigger+1) i
I T

2 X Conversion Time 2 X Conversion Time

Output registers Measurement(n-1) @ >< Measurgment(n) @ ><Measurement(n+1).

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

INT (output) i i
i i
I I
1 Intgrrupt) | Intgrrupt(n+1)

Device Power [Standby: Active Power Standby Active Power Standby

& 6-2. NRBITERT B 7B
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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. T 15 BIRAS (INT_CFG =0 %8 ) MFARGEETA

16 R 15 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=ZHCSLE6C&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 OPT4003-Q1
www.ti.com.cn ZHCSLE6C - AUGUST 2023 - REVISED JANUARY 2025
% 6-1. T W5 BURE (INT_CFG =0 % B ) IEERIRET R

. INT 5| R (25 o
LATCH % & INT_CFG=0 Ff ) FLAG H & FLAG L & BT R

INT 51 BB MR T T
( &%gﬁfé}?ﬁ%m 0 MEMBEMEILT TR | 0 WAMEEHT 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
AN se B XL AT 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 #ERMF=AM INT 5| 4T A

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 /2 [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.

H 75 Vi1
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JHIE

1 HEEIRE 9 H 810nm 4TI &

HN. BTEE 1 BEE 7 AN
M KfeHE N 8.

. VUHIERRERTHRE RANGE FAF AR IEE 0 FIIEIE 1 AT

ERAEGTER , IR A A2 A R H1 8 6 , TilmiE 0 B 9 MM s ER | K
& 6-3. SOT-5X3 A5 K EEFER
SOT-5X3 B 5 SOT-5X3 RS
JEESFREE | CHo A EER |CHO 3 CH1 JiAlyhRF4E |CH1 #83
BE%5 iic); 3
0 613lux 0 0.469mW/cm? 0
1 12271ux 1 0.937mW/cm? 1
2 2454lux 2 1.87mW/cm? 2
3 4907lux 3 3.75mW/cm?2 3
4 9815lux 4 7.50mW/cm? 4
5 196291ux 5 15.00mW/cm? 5
6 392591ux 6 30.00mW/cm? 6
7 78517lux 7 30.00mW/cm? 6
8 157035lux 8 30.00mW/cm? 6
12 B R E B AR PR SZ 1 BT 0 AiEIE 1
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#* 6-4. USON R S i Bl R
USON #Z#j CHO USON #E#j CH1

BEFrRRE ﬁﬁﬁﬁ%ﬂﬁﬂﬁﬁﬁ CHO #&% s EEsEmEe |CH1ER

0 561lux 0 0.429mW/cm? 0

1 1122lux 1 0.858mW/cm? 1

2 2244lux 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 H E BT B AR E T RIS B I 0 A 1
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6.4.4 HFEEHAT ]

5 6-5 o , OPT4003-Q1 #2422 AN Al e 4 (] o e vt 5] 78 SO — R D& NS 3 21 58 BRI AE 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
% 6-5. By A #E

CONVERSION_TIME #7738

2Rk ]
FiEE
0 0.6ms

N

1ms

1.8ms

3.4ms

6.5ms

12.7ms

25ms

50ms

100ms

Ol o N OO |~ WODN

200ms

-
o

400ms

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%~
MRTFTE R ERE . Bk Vu B BRI H ShYE BLERRE 3 e, ATRRYE Y 6.4.3 FaligFE.

TME A AN A 2OkA e G0N . B9, A 1 80720 2 75 MANTISSA. #:Fk , A 77 #E 3 B
Jites 4 i+55 ADC_CODES. fJa , e 6 5.

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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i fias E MERCKMEN 8, [Allk ADC_CODES SEfR bt —> 28 fu#i . sk 6 frn , B B e o it
ADC_CODES %75 , IR 5 Fe e NIRIE (lux).
®)
lux = ADC_CODES x 535E-6 for the USON variant (6)

lux = ADC_CODES x 585E-6 for the SOT-5X3 variant (7)

MANTISSA F1 ADC_CODES #i & 1R KIIE T , 237 7525 20 A0 F1 28 A RF R 7EFF R T ix Lk 5 [ 4R s dx
FRIE 43 P IE 24 K 2K A DA (B s AR O, O R A B SR A gk AT — e B R A R | Bl A R
B (<<) B 32 KR

6.4.6 UEEITH

THRESHOLD H RESULT M1 THRESHOLD L RESULT WM 4 R &5 HF®/A 12 fr ,
THRESHOLD_H_EXPONENT #1 THRESHOLD L _EXPONENT B{Efs ¥ EfEef 4 . BHRMEE5 %M

ADC_CODES #-HEBHT LS , tnPA T AR Fim. Wik, REST AN EER , LUMFS5 ADC_CODES #t
ITECEL

ADC_CODES_TH = THRESHOLD H_RESULT << (8 + THRESHOLD_H_EXPONENT) (8)
=i

ADC_CODES_TH = THRESHOLD_H_RESULT x 248 + THRESHOLD_H_EXPONENT) (9)
PL &

ADC_CODES_TL = THRESHOLD_L_RESULT << (8 + THRESHOLD_L_EXPONENT) (10)
%

ADC_CODES_TL=THRESHOLD_L_RESULT x 248 + THRESHOLD_L_EXPONENT) (11)

SRIGHREE LU A OB I |, DA 20857 F 1

If ADC_CODES < ADC_CODES_TL afault lowis detected (12)
PAL

If ADC_CODES > ADC_CODES_TH afault highis detected (13)

¥ FAULT_COUNT ZH{7#8 i B , X TIE LM g0/ m -7 Bl -7 FiF , W BRI FLAG_H Fl
FLAG.L #fH%. BLEREsWEF PH#A W5 . T#H THRESHOLD_H_EXPONENT .
THRESHOLD_H_RESULT. THRESHOLD_L_EXPONENT Hl THRESHOLD L_RESULT %17 4% {7 b5t th 2 7748
Z ARG Z S0 T AR N 75 R 150 B IS A i BB R B
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6.4.7 i HE

OPT4003-Q1 1A R A g T 5 el 16 ve B A AR IR FZ Y il . AR 2k ADC_CODES 1) LSB 7 #FF A
A2, ARSI AT R 7 MR IR T (IR 6-6 FTa ) B ) B BN AR .

W, LSB H 017

% 6-6. USON E{ S5/ {@IH 0 R E

FEAT R03 H AR AR ) B 4 (1]

EXPONENT
CONVERSIO MANTISSA 0 ‘ ! ‘ 2 ’ S & ’ g ’ g ‘ u 4
N_TIME #4% | ##%mH R R E
= 561 ‘ 122 ‘ 2244 l 4488 8976 l 17952 l 35903 ‘ 71806 143613
BA Lux N BLAL A 305 ER
0 600ps 9 1.096 2.191 4.38 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 2.191 438
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
% 6-7. USON E S [l 1 HPERE
EXPONENT
0 ’ 1 ’ 2 ‘ 3 ‘ 4 ’ 5 6
CONVERSION_ MANTISSA %%
TIME #7748 FH oA WRAERE (WW/em?)
429 ’ 858 ’ 1715 ‘ 3431 ‘ 6862 ’ 13724 27447
FHHAPE (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 52.35 104.7 209.41 418.82 837.63 1675.26
6 25ms 15 13.09 26.18 52.35 104.7 209.41 418.82 837.63
7 50ms 16 6.54 13.09 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 1.64 3.27 6.54 13.09 26.18 52.35 104.7
10 400ms 19 0.818 1.64 3.27 6.54 13.09 26.18 52.35
1 800ms 20 0.409 0.818 1.64 3.27 6.54 13.09 26.18
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# 6-8. SOT-5X3 B S/ @iE 0 HHREK

EXPONENT
P S T O A0
N_TIME %47 | H#utia ERAL WERRE
= 613 ‘ 1227 ‘ 2454 ’ 4907 ’ 9815 ’ 19629 ’ 39259 ‘ 78517 ‘ 157035
BA Lux SN 8br A 2
0 600s 9 1.20 2.40 4.79 9.58 19.17 38.34 76.68 153.35 306.71
1 1ms 10 599.04m 1.20 2.40 479 9.58 19.17 38.34 76.68 153.35
2 1.8ms 11 299.52m 599.04m 1.20 2.40 479 9.58 1917 38.34 76.68
3 3.4ms 12 149.76m 299.52m 599.04m 1.20 2.40 479 9.58 1917 38.34
4 6.5ms 13 74.88m 149.76m 299.52m 599.04m 1.20 2.40 479 9.58 19.17
5 12.7ms 14 37.44m 74.88m 149.76m 299.52m 599.04m 1.20 2.40 479 9.58
6 25ms 15 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.20 2.40 479
7 50ms 16 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.20 2.40
8 100ms 17 4.68m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.20
9 200ms 18 2.34m 4.68m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m
10 400ms 19 1.47m 2.34m 4.68m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m
11 800ms 20 0.585m 1.17m 2.34m 4.68m 9.36m 18.72m 37.44m 74.88m 149.76m
= AT > 7
# 6-9. SOT-5X3 M S HIEE 1 HHRE
EXPONENT
0 ’ 1 ’ 2 ‘ 3 ‘ 4 ’ 5 ’ 6
CONVERSION_ MANTISSA £3
k=2 n )
TIME %774 oA W REERE (WW/em?)
469 | 937 | 1875 \ 3750 \ 7499 | 14999 | 29998
B4 HEE (nW/ecm?)
0 600ps 9 915.46 1830.91 3661.82 7323.65 14647.30 29294.59 58589.18
1 1ms 10 457.73 915.46 1830.91 3661.82 7323.65 14647.30 2929459
2 1.8ms 1 228.86 457.73 915.46 1830.91 3661.82 7323.65 14647.30
3 3.4ms 12 114.43 228.86 457.73 915.46 1830.91 3661.82 7323.65
4 6.5ms 13 57.22 114.43 228.86 457.73 915.46 1830.91 3661.82
5 12.7ms 14 28.61 57.22 114.43 228.86 457.73 915.46 1830.91
6 25ms 15 14.30 28.61 57.22 114.43 228.86 457.73 915.46
7 50ms 16 7.15 14.30 28.61 57.22 114.43 228.86 457.73
8 100ms 17 358 7.15 14.30 28.61 57.22 114.43 228.86
9 200ms 18 1.79 358 7.15 14.30 28.61 57.22 114.43
10 400ms 19 0.894 1.79 3.58 7.5 14.30 28.61 57.22
1 800ms 20 0.447 1.79 1.79 3.58 7.15 14.30 28.61

6.5 ZRiE

OPT4003-Q1 2 FiprfERE A ( @ik 100kHz ) « BRigiE X ( @ik 400kHz ) FilsEsis =X (&
P R bR A SR A BRI, RN F/S I 12C HE2C A NE T s

6.5.1 I°C s 268

OPT4003-Q1 #2t5 12C A1 SMBus 35N, 12C 5 SMBus Wi TAHHE
A, R G PRI 2 TR ) 22 i 4 HE 5 SMBus 3.

i5 2.6MHz ) &4

AR 12C He 0 R

Do B A G ERE R G 28 0 4> SCL I B A S| B — > SDA JFiR X B 51 . 2l it & — %
s st HT AR AT I Bl (SCL) |, $2 i) S 2k Uy W FF AL BUR s A IR 26 F o O 1 FHE— MR RIS | d 4%

i AE SCL A ey HL P IR — /‘%H‘E@%’Z)%E% (SDA) HZ T W BN R R 3 — AR sh % fF. Bk ERPTa H

Prgsfh#RAE SCL _EIHIE RN HARMUAE TS | ) — AR WAy AT AR B UL /& 5 N ERAE o 7258 JLAS I B ik v 35
6], % HE Hﬁ%%ﬁ#%iﬁi#&ﬁﬁwj#ﬂ% SDA TH AR, S 455 i) #4580 H v 1 o
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SRJE JA BB AR f ) F Rk 8 A Bl | BEJE AE AL, R L s I, SDA I ZiRFFREE , [T SCL 4
P SCL s AT SDA _ERMEMTAR L BN — DN IHREE IR0 F . M se i Bl a |, f2hla 21
SCL Hym P SDA MR HE |, AR R MF IR @ HAE 12C H1 EALE > 28ms I KB
IEBUE B2, Ui SCL ZRBRAEIX B [ P REFFIR AT, R RS UR = AL

6.5.1.1 4T AL Huht

5 OPT4003-Q1 {5 |, #HI2 LI E S8 30 12C Baim4d . AR5, Il sl B As ot 35 k3 H bR gs
Fhk. HbrHbE A AR 7 ALHOHE RN —AN AL |, %7 AL TR 78 X TR AW 2 B BUE & 5 NERAE

ik ADDR 51 BIERERI LRI 52—, ATLLEEASIY 12C il : GND. VDD. SDA 5 SCL. # 6-10 M4k
T HAMN, ADDR 5| BHIEC & (AT el . AR ZREE RS ADDR 5] BIFPIR ST REE | ik ERE D ERAE
ARG BN 2 8, 20 Z 5| RN 2h 81 0% 42 21 BT 75 1 HL T

% 6-10. ADDR 5| jist it

ADDR 5 fHiiE#: 2244 12C Huhk
GND 1000100
VDD 1000101
SDA 1000110
SCL 1000111

6.5.1.2 iTED

OPT4003-Q1 £ 12C M1 SMBus e N Hbrgs(hiztr. it SCL W #h 4 N2k 1 SDA JF 1/0 £ s il
FIRLRER: . 22 R UEA S ( 7IA 100kHZ ) o YU ( HiA 400kHz ) Al il (( =ik 2.6MHz )
FIAESEML . FERIZI T BE 75, e ki oA UL

SDA FI SCL 5| IR £ 55 P 0 A1 9051 968 10 285 AR il 538 A ik 388 >R R Rl 2 A N WA T i 28 P 75 ) 52
6.5.2 S AFIEEHR

B TR 12C FHES R HIIA S NIE M A hl | 775 OPT4003-Q1 E NS E S fids . A 1788 NN [ 2
ML BINR | BB A FAERMBEE (K 6-4 FTR ) 27 RIW A7 9% i B An sk 5
RIPAEL 2 IO R v

SDA

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

(optional)
}47 Frame 1: Two-Wire Device Address Byte (") ~+7 Frame 2: Register Address Byte —>‘

& 6-4. W B 12C it

BN B A7 A IR AR A% ] S AR 40 K 28— NP 1T s XA B sl , Horp RIW RO 285, a5
IR MRtk . SR8 83 AL I F — SR ER R B E AN E AR AL AT S N A A7 At
HEEAT SRR A7 S A OERISCRI A Bl 55 . P85 AT DL A R s 1R A R & B 1

Mas e 5 ONARAE A A L A A7 ds bk o AR B 5 — AMEDRE B 5 £ S DR VR 39T 1) 2 B2 BOR A =5 A7 48 . MR
IR TE O A7 2R, AR BB 43 12C BENFES . BRI G , NAE RIW AR P & H—A
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HARMLIE 7T, AR AF ARl A b dr & R)a , MRS AR — DR, JFE RIW A7y P ik
HAprduhb 77, BUSSHE A <. N D3 0l BARasE A0k, RSSO iR A8 MR A 7. %
TR SR BRI SR A, ARG HARSF ROE S A R A S SR R . SRS AT BRI
AT B I R RRARRA A, BRAE R BB 2 SRE R AR . 0 SRR A [R] — R A AT R AL
Bff, WERELERIE T AT . S RE TSR, BRF XS ARzt k.

Kl 6-5 A&l 6-6 70l o 15 AMBERGRIER 7 K. B e RIEF A8 T NEBRA T, ZJE s iRa 3y

o\ N\ o @@@@@@@6 @@@@@@@@ @@@@@@@Q

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

-« Frame 1 Two-Wire Device Address Byte (- | «— Frame 2 Register Address Byte —»

-——— Frame 3 Data MSByte ——» %7 Frame 4 Data LSByte ———»

& 6-5. 12C B ARH

0@ o @@@@@@@@ @@@@@@@@

Start by ACK by From ACK by S No ACK Stop by
Controller Device Device Controller Controller
Controller(2)

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

-«——— Frame 2 Data MSByte ———» ‘ -«——— Frame 3 Data LSByte 4>{
A, AT RERIESE 8 ACK.

& 6-6. 12C E£BURH
6.5.2.1 & I1°C R

ML IR, SDA Fil SCL kA I B A IR s fHhr B $ s R — DR, R —
ARAEAT T, P a S EE (HS) #2623 4865 0000 1XXXb . 2% A% i I 76 A A 2QEl pod i 20 ( ik
400kHz ) TEEAT. @fFARXT HS fil 83 AT #IA |, (H A 2 IR ZACRS I U1 e e A B g e 4% DA SR 2.6MHz
iB17.

W, s ERER RS &M ( ERBEMNFRMFERAFEEAHRANNE ) o £XANERRIHGREZE ,
W FIS A —2 , BraAk R vF R HE B ik 2.6 MHz. AEAE T L2604 3 2 1 5 Bh ok AR s 2 A
FEAE HS B (Z LR AFETR HS BT FUIHeds (1 (K I AT Ui 4% LASZHRF FIS st

6.5.2.2 FEARIREUEE T

OPT4003-Q1 3CHF 12C RIS | XA B T 5E KPR B M/ i 28 B 55 B0 | AT S B0 281 1 ) 45 11
e A A

HRRBMENZA, HH 12C BFE S S0 AR AT 12C BNRAE | ARG HAT SLBRI0 12C SHURE. W
SRMNESEL B R A A7 2 AT FIFO 5 A7 SR OB I BT 7 3 12C BEUH 55, WA T4 BN — IR A7 8% 45
B iR G H U BRI, 8 R RABR |, B Sk o £E A UCRF A7 25 BREL (B3 ) SR B ahis
¥, NI REHAT BRI N 5 Sy (s e s B AR 4T

BE 12C_BURST FFfFdsLUa IR AR KibiFibar&)s , 185 AN FIR A A s bl | S8R5 1/ E 3
6-7 s T 12C BN BRI SR A A A R
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Register Write Operation

Register
Address

ACK

data[15:8] § data[7:0] él

Target Address |W|

ACK

Register Read Operation

X Register x X . X . X
Target Address W 2 Address 2 Target Address |[R 2 data[15:8] g() data[7:0] gl
,___'_____\ 7 3 Y
pointer set Register Address
Target Address |w[S|  Register [ Target Address |R[S|  datapt58] [S| datao] S
Z|  Address  |< < ; < : )
| — 7

N

N
4 Regisier Address+3 Y Register Address+4
data15:8] [O| datar:o] || datartssy [S|  datarzo
ata[15:8] Q ata[7:0] Q ata[15:8] Q ata[7:0]

LN
pointer auto increments by 1 every 2 bytes

& 6-7. 12C #fE

Pointer reset to
Register Address

4 Register Address+1 Y Register Address+2 N

N4 N N N Start
data[15:8] &() data[7:0] 2 data[15:8] 2 data[7:0] g]

2 Stop

~

N4

3]

<

6.5.2.3 A BEMGS

12C @ i E A v EA L) B ] — & i Sk E A a2k NGB S A A A Bk, BN 12C Hudlk 0
(0000 0000b) LAJEshilH ) 4. b5 15 — AN Huhk 5754 06h (0000 0110b) B , ¥ Jash B him 4. Wit tHE
%, R B AL, A A A E N R A BRI KA.

6.5.2.4 SMBus 23R 37

SMBus i i N AT BRI R A R TR SR . I SRR BRI N DI RE | R T 2 HARSHERT , ACPLE T
IR E MRS de A HL I T R T 2

OPT4003-Q1 H TE4F & 1 2 B 20 R N, SMBus 245 wiithk . EiE LT , OPT4003-Q1 AN
SMBus &z M ¥ .

Kl 6-8 R T #8%t SMBus Zafmia B ATl o M AbFR AR 1) R BT 2R B R IR SRAS I | Pl 88 mT DL R R v H
Ptttk o TEZEARMAN 2 S5, AR BCEAR AT AT E bR 25 0540 2 0 i A R e B SRR SR RE AL 12C Hbik sk
RN O AR N AT RGOS 2 AR R B AR tE . R E T — A HAr R B AT R | B84 K s 2R
HHN . BAT AR b (28 e PP R . S OPT4003-Q1 KA LS | 23K A2l 12C FH55
HOINT SR RS SPIRA |, $2R 12C i 88403 28 R 582 SMBus 4R, 4 OPT4003-Q1 7k o ik
B, SRR Z RS0 INT 51 BN ARG SPIRAS . Fll 28 ] LR UOR AR R 1 a4, AR 7 22 2 5
INT 5. A Ru AR ER INT 5IHFME R |, SR HHEC#5 PHEETT DUA FR R g 3k 1) i
HERICA 5% OPT4003-Q1 H i 15 B . FLAG_H EAE ML i 5 — 1 LSB Kix , H 12 bl #$hf ox
OPT4003-Q1 Wi J5 (F 1 HAhAE B . A Al ds S HAE B |, W LAA 45 537 A7 28 BC B 27 4795 . SMBus 4Rt
Wi R AN 255 B FLAG_H 1 FLAG L B,

26 R 15 Copyright © 2025 Texas Instruments Incorporated
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/

|
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 % f£#%.

& 6-8. SMBus &1 SR -

Copyright © 2025 Texas Instruments Incorporated TR 15 27
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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_CHO
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 T CONVERSION_TIME OPERATING_MODE BitE INT_POL FAULT_COUNT
128 THRESHOL | INT_DIR INT_CFG 12C_BURST
0Bh D_CH_SEL 0
0 OVERLOAD | CONVERSI | FLAG_H FLAG_L
_FLAG | ON_READY
0Ch FLAG
11h 0 DIDL DIDH
28 TR R G Copyright © 2025 Texas Instruments Incorporated
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7.1 FRHUHA
7.1.1 F7728 Oh ( fR#% = Oh ) [EfL = 0h]
K 7-2. §17%% Oh
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_CHO RESULT_MSB_CHO
R-Oh R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_CHO
R-0h

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

& 7-3. FfFds 00 FBUiAd

fr 324 it} Shr s
i EXPONENT %t CHO. g @i Yol B i B2 . FAER
15-12 EXPONENT_CHO R oh v bty
1-0 RESULT_MSB_C R oh LA A7H MSB ( B A 2 ) CHO. Al Tt RRA 8
HO EXPONENT B i 7% P 2 B 44 3 () MANTISSA.
7.1.2 5774 1h (R = 1h ) [EAL = 0h]
E 7-4. F172% 1h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_CHO
R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_CHO CRC_CHO
R-0h R-0h
Pl RW=3BUB N ;W= RE ; -n=EMEH1E
B 7-5. #1725 01 FB i
L B e i1 5hr i
158 RESULT LSB_C R oh 45 RA78E LSB ( %A AL ) CHO. I T it R RAE
HO EXPONENT B 72 4 R B 40 3 i) MANTISSA.
7-4 COUNTER_CHO R Oh KEETHEER CHO. RENTHER | BRI et 3 o
CRC fiz 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
30 CRC_CHO R Oh X[1] = XOR(C[1], C[3], R[1], R[3], R[5, R[7], RI9], 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])

Copyright © 2025 Texas Instruments Incorporated
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7.1.3 7232 2h (fR# = 2h ) [EAL = 0h]

& 7-6. F 4% 2h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_CH1 RESULT_MSB_CH1
R-Oh R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_CH1
R-0h
BWT R = BEEUSN W= 15 5 -n = SRR O
B 7-7. F7a% 02 F B Ui
A FB it Bhi B
i EXPONENT #i it CH1. #fi e I sl S i e . AR
15-12 EXPONENT_CH1 R oh R B L BT
11-0 RESULT_MSB_C R oh LER A7 MSB ( I A L ) CHY. T RRE E
H1 EXPONENT s 2 4 15 22 550 MANTISSA.
7.1.4 E4£3% 3h (R = 3h ) [E4L = 0h]
& 7-8. %772 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-0Oh R-Oh
Pl RW=EBUEBEN , W=RE ; -n=EMEH1E
Bl 7-9. FA7E 03 R
A FB Evicl g LA P
15-8 RESULT LSB _C R oh R AEA LSB ( B ARA AL ) CHY1. AT ERRAE
H1 EXPONENT skt B py B8 )% 2451 1) MANTISSA.
7-4 COUNTER_CH1 R Oh KEETHEES CHY . BEhTHEES | R IREE I 3
CRC fiz 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], RIS, 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])
30 TR KR 15 Copyright © 2025 Texas Instruments Incorporated
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7.1.5 #7428 4h (R#% = 4h ) [E£L = 0h]

&l 7-10. F7£5% 4h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO_CHO RESULT_MSB_FIFO_CHO
R-Oh R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO_CHO
R-0h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
B 7-11. 475 04 FEULH
(A FB vt BhL VL]
15-12 EXP%"‘EHE—F'F R oh K[ FIFO CHO [f) EXPONENT 2475
RESULT_MSB_FI . , o
110 FO. THO R Oh k1 FIFO CHO f¥) RESULT_MSB %17 5
7.1.6 #1738 5h (W% = 5h ) [E{L = 0h]
& 7-12. F1£2% 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-0h
P RW =1ZBUEN ; W=RE ; -n= 8B4 EHE
& 7-13. FF778% 05 FB Ui
fL FE B ~vitl HAhL YL
RESULT_LSB_FI ] e
15-8 FO. GHO R Oh 3£ FIFO CHO () RESULT LSB %1744
7.4 COUNTCEH%—F'FO R oh 1 FIFO CHO ) COUNTER 274
3-0 CRC_FIFO_CHO R oh 5 FIFO CHO (] CRC #1742
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7.1.7 %779 6h ( fR#% = 6h ) [HAL = 0h]

&l 7-14. ¥7£%% 6h
15 \ 14 \ 13 \ 12 11 10 \ 9 \ 8
EXPONENT_FIFO_CH1 RESULT_MSB_FIFO_CH1
R-0h R-0h
7 \ 6 \ 5 \ 4 3 2 \ 1 \ 0
RESULT_MSB_FIFO_CH1
R-0h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
B 7-15. Ff72% 06 FEL LA
(A FB vt BhL VL]
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 #4788 7Th (fW# =7h ) [E{L = 0h]
& 7-16. % 7%5 7h
15 \ 14 \ 13 \ 12 \ 11 10 \ 9 \ 8
RESULT _LSB_FIFO_CH1
R-Oh
7 \ 6 \ 5 \ 4 3 2 \ 1 \ 0
COUNTER_FIFO_CH1 CRC_FIFO_CH1
R-0h R-0h
P RW =1ZBUEN ; W=RE ; -n= 8B4 EHE
B 7-17. A% 07 B
fL FE B ~vitl HAhL YL
RESULT_LSB_FI ] e
15-8 FO. CH1 R oh 3£ FIFO CH1 f¥) RESULT LSB %1744
7.4 COUNTCEHF}F'FO R oh [ FIFO CHA1 f) COUNTER #1742
3-0 CRC_FIFO_CH1 R oh % FIFO CH1 ] CRC #1742
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7.1.9 %7258 8h ( fR#& = 8h ) [ /L = Oh]
&l 7-18. &7£%% 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
Pl RW=EBUEN ;W=RE ; -n=EAEH1E
& 7-19. &F1Ea% 08 FE UL
(A FB vt BhL VL]
15-12 RS oLt RIW Oh BRI 175 7 24 8
110 THRESTOLD-L- RIW oh B (25 7 52 2
7.1.10 E1£5% 9h ( fW# = 9h ) [E 4L = BFFFh]
& 7-20. F77%% 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/IW-FFh
Pl RW =SB N , W=RE ; -n=8MEH1E
& 7-21. AR 09 B
fL FE B ~vitl HAhL YL
15-12 TR o=~ RIW Bh B 2 1 B
110 TR - RW FFFh | e
Copyright © 2025 Texas Instruments Incorporated TR KRR 15 33
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7.1.11 ¥7£8% Ah ("% = Ah ) [E L = 3208h]

B 7-22. %74 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. FFa% 0A FEULHH

LA FB KE

LA

PLH

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
EL, A BT EHRR AU, RN R

14-14 0 R/wW

Oh

WAEHEEA 0

13-10 JE R/W

Ch

6.4.3,

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

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

BRME ML) :

= — AR
1= IR T4
2 = P4
3 = \ R

WA T T A7 AR TR N A 1 T B 2 DN SR S e Ak
bRERS (FLAG_H) AlbriEf% (FLAG_L) %1753

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

B 7-24. %7728 Bh

15 14 13

12

1

10

0

0
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Bl 7-24. %474 Bh (42)

R/W-1h 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 THRESHOLD _ INT_DIR INT_CFG 0 12C_BURST
CH_SEL
R/W-0h R/W-0h R/W-0h R/W-1h R/W-0h R/W-0h R/W-1h
P RIW = EBUS A ; W= 1S 5 -n = ERE
K 7-25. & 775 0B FB Ui B
fL FB E vt gt Pi e
156 128 RIW 200h VRIS N 128
THRESHOLD_CH lﬁﬁlﬁ%ﬂﬂ‘]@lﬁﬁiﬁ
5-5 R/W Oh 0 =i%5%E CHO
_SEL

1= %5 CH1
HisE INT B 771

4-4 INT_DIR R/W 1h 0 =%
1= 4
A R 1O o LR
0 = SMBus %4

3-2 INT_CFG RIW Oh 1= INT 5] JI7E 4R s B or
2= INT B BIES 2 UKkEd 5 B AT
3 = INT 5| 7EsE 4 )5 BAL ( FIFO B3 )

1-1 0 R/W Oh DA RERIEEPNII)]
VOB JE S 12C SRR | I 7 U I A S

0-0 12C_BURST RIW 1h W25 A7 S 1N 1 | IR R M 12C S .
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7.1.13 78 Ch ( fR#2 = Ch ) [E4L = 0h]

F| 7-26. #7742 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-0Oh R-0h R-0h R-0Oh

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

B 7-27. FF9% 0C FEULHH

A FB KA AL B
15-4 0 RIW Oh DAL EN 0

OVERLOAD_FLA TR B F A R b AT A AR S L, S L R R

- R h

33 G 0 B 5 P Y T 3 R
S SR B I Se . b T R B O B
y, 5] E T HY al B O\ 27 B oy
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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—
LR ey R g T
o| |e e 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 OO 0O 0O 0 O0 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

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 6-Jan-2025

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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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
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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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