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AR S AU, A RS IS 4640 - TA =25°C , VDD = 3.3V, 800ms 44 #eikf 8] (CONVERSION_TIME=0xB) ,
HZhstr R , B LED MBS .
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5.6 12C O FER
AT I S 50 5 % i R B K 30% A1 70% FRIAIT LI BREL A 125 HaL I BRI«

| BAME BRE BokE]| B
12C HREAER
fscL o b AR A 0.01 04| MHz
tsur 15 LE R ) 2 TR 1) e 28 25 PR 1) 1300 ns
tHpsTA HE A BN E AR R [] 600 ns
tsusTa T RIS E] 600 ns
tsusto {5 1 IR ER S ) 600 ns
tHppat Bl CR BRIV 1) 20 900 ns
tsupat Rt gl S ) 100 ns
tLow R TG H P I ] 1300 ns
thicH R Aol e EL S A4 600 ns
tre M tre | 40 L FHRI T BEES [A] 300 ns
tro F tep | Z5HE L FHRI R RIS ) 300 ns
¢ SRR IR . T SRR e 2 S X B ) A AR R T, BRSNS R 28 ms
TIMEO .
1?C RdAER
fscL LR (P TES 0.01 26| MHz
tsur 15 LE R ) 2 TR 1) e 28 25 PR 1) 160 ns
tHpsTA HE A BNG AR R [] 160 ns
tsusTa T R ARSI A 160 ns
tsusto {5 1 IR ER S ) 160 ns
tHppat Bl CR BRIV ) 20 140 ns
tsupar R gl S ) 20 ns
tLow R BTG H P 1 ] 240 ns
thiH R Aol e ERL S 4 60 ns
tre Ml tec |l L THAI R R ) 40 ns
tro M tpp | B TR0 R B[R] 80 ns
¢ SRR R . T SRR e 2 S X B ) P AR R T, BRSNS R 28 ms
TIMEO i
5.7 12C B /7
- —-70%
-—-30%
——70%
-—-30%
Stop
B 5-1. 12C FE4A &
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5.8 HLAVREE

AR AV, BNGEH MR - Ta=25°C , Vpp = 3.3V, 800ms it (CONVERSION_TIME = 0xB) , H3hiEFE
(RANGE = 0xC) , [t LED FoBMkIa NI A

1

// '\\ — CHO (ALS)
1 S 0.9 Y7 \\ — CH1 (WB)
// AN — CHO (ALS) 08 / / \\
0.9 1N\ — Human Eye : / Y 3 \
1f — CH1 (WB) 2 0.7
0.8 / V g o
. -\ g // \
2 07 4 ~ 2 06
§_ ‘ / | \\ o 05
LN o .
j o X iul \
o AN T 04
© 05 \C g // \\
N \ AN S 03
T 04 \ Z // \
£ \ 0.2
S 03
2 / \\ 0.1 /
0.2 Il \\\ 0 / \
0.1 / N 100 -80 -60 -40 -20 O 20 40 60 80 100
o === N llluminance Angle (°)
350 450 550 650 750 850 950 A 5-3. SRS B A AL
Wavelength (nm)
Bl 5-2. Jeimip SRR
15 1.25
1.45
_ VA IR 12
& 135 5 m
3 13 3 115
2 125 = ’
Q Q.
3 12 @ 11
el
g 11 T 105 /
g 1.05 I g /
1 il 1 g, ~
0.95
0.9 0.95
0001 oot o1 1 10 100 1000 10000 100000 0.001 001 01 1 10 100 1000 10000 100000
Input llluminance (Lux) Input llluminance (Lux)
FrAtEAt Ay B 4 PR Ak g I 2%
B 5-4. DRI SMARESAA KRR B 5-5. £ AL SHA B LS FN% R
1.1 1.05
1.08 1.04
= 1.06 = 103
[} [}
5 104 s 1.02
1.01
> 1.02 )
— —] 0.99
kel / ° /
8 098 N
S & 0.8
E 096/ E 0.97
o / o
Z 094 Z 506
0.92 0.95
0.9 0.94
16 18 2 22 24 26 28 3 32 34 36 16 18 2 22 24 26 28 3 32 34 36
Power Supply (V) Supply Voltage (V)
PRy 3.3V FrdEAL sy 3.3V
Kl 5-6. F IR S HIERMAR B 5-7. Pl S IR R R R
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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) , Eff LED FoBMIkI NI A

1.005 1.035
— CHO (ALS) — E=0
1.004 — CH1 (WB) — E=1
2 1.002 = — E=3
s c -- E=4
g 1.001 — = g 10 / T
4 L — ) // - - =
o 1 —] = - - E=7
& 0.999 § 102 v, Tl
8 1
E 3 T by
5 0998 & 1015 galn
0.997 £ SRR
<} "'___~_~____
0.996 Z 1o HieTl ]
0.995 )
16 1.8 2 22 24 26 28 3 32 34 36
Supply Voltage (V) 1.005
2030 50 100 200 500 1000 10000 100000
FRvEAL N 3.3V Input llluminance (Lux)
afFas E (1840 ) FonilEreie
[ 5-8. AL S BIRRRI R bitEAL )y 25ms
& 5-9. 25ms K fys3esf F S\ R E SR KR R
1.1 1.6
1.08
, 1.5 /
1.06
£ 1.04 e g 14 /
3 102 3 13 /
FEE = 3 /
N — N /
E 0.98 F—1 g 1.2 //
5 £
Z 0.96 2 14
0.94 ; —
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)
br#Ef A 25°C FriEf A 25°C
& 5-10. B HASEE KRR B 5-11. FeplEBIR SR E RIFIR R
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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) , Eff LED FoBMIkI NI A

1 1.1
// - \\\\\ - 2

0.9975 1// N, AN — B "
3 // NN o 105
c (2]
o c
2 0995 / / \ N 2 ~
o} \ A 7] ——— L~
lql) / \ ) 1 \\
é 0.9925 / \ z // T
£ — -
2 /] \ 5 v

0.99 0.95 ]
/ —— CHO (ALS) \ ,/
/ — CH1 (WB) L~
0.9875
40 20 0 20 40 60 80 100 0.9
Temperature (°C) -40 -20 0 . nigeraturg((LC) 60 80 100
M LED
512, AR S RERNAR 1 513, it 1 RGB WS B FNAR
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6 40 B

6.1 MR

OPT4041 Il & M2 8 AR s o 2 a7 G 2N & 77 T 1 e vt ma B 5 N HR i FE VRIS |, F B i 20 4|
feti.

MBECAL A T I BB I 5 BT 5 B (A PEAC B IR T AR08, DR L O £ D' 1 i 7 5 AR F D' 1 i Sz AR
VLECHRHR 2, 534k, NIRTCIER WLLANEL , DR 20 b2 i) R 4 FELRR OR th i BE UL RS ) S B B 2y o XA DL B
73 OPT4041 JUHIE G EF EKIR BH B LA T 11 R 71847

B IR & AR (6 4E 850nm 1 940nm ) NIR K ) HRBURK . XAE AT DURE I & % F 5 5 U

OPT4041 2 — 4 HAEZ#H , BN EMEOEIHEN 12C B2k B Uk 5 BEZ RE LL i) ADC %45
Ko ZEARGE T INT S R GUA HERANE AE BREE W7o 120285 30 ) Jl e vl g A% R E ELARCHEAT 455
i INT 51 BT 50 .

OPT4041 BRINFC B NTE H 3l BRI N N IE T, WIMIGZARIES € IR &R S E e RE. F 9
bR R E , R ARk . B EONTE B e s 2RI NI4T, P e e st
IT9wFE , RIATSELIELE il s ik ARG I 5 i b R AR BEAT AR, BRI BT Z M =i % & . B T8 -7E
A 28 (LA EITEHE N R T HERLMIERE | NI T T RGBT HAM 2 R

OPT4041 A]lic B NTEE s B ki R B T isAT. iZas R4t 12 ANE#fa] |, M 600 us & 800ms A%,
GRS TE A B G HE R I EE S WOIRAS | Kk OPT4041 H a7 B N TI/ERESFEA S WNHEETIRES T .
OPT4041 Y2238 RGNk b AE B AR SR A e AN 2R UK . REUZFRARMIR R | S8R AH X 5 A8
DML RS X IR 2168, RIRTHMEI 4k . ERTA a3t b, N TR R |, —HEVOLFRT A
&Y 5 .

6.2 ThEe T HER
VDD
- OPT4041 o ==
Ambient AGC Interface Ss[c):k
Light )f e
% CHO (ALSIAN | | ADC  H tursrera || ADDR
CH1 (W)ZS INT
Controller >
|enp
& 6-1. OPT4041 [X1ThAE T HE &
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6.3 REMEULEA
6.3.1 JE ity

6.3.1.1 @& 0: ARILEEE

OPT4041 FAy it mi 5255 AR FOE i My B2 AR 453 o o R I AR 6 A% IR AR I R Bh AT 36 R4 9 ARG | mlf
R NEAFIRDEEAEAT , WZA S I B A6 05 ARG 2R A .

OPT4041 it BAT i £L41 e (IR) MfIHES - XAl IR $MfIAE/ JCILEE | OV V2 IS F DL S KEA
IRANFT W ZLAN o o U RAR AR T R K NIRRT L ZLAE |, W TEiEHE R R s S AR ARG

USRI 75 £ OPTA4041 FGsAERS & T 5 (IXFE—K , B il P Bl BB 2t ) , N OPT4041 204t
T RE AR A I R SN, RUOAVF 2 IS & T WOBEE , (H @0t KRR WG IR SEEEIA
A E LSRG S AL BRI WO L . H1 T OPT4041 BA BUS MLLAMMHIRE /) , PRIULAE IR A it
T, SRR G35 NHRARULAC -

6.3.1.2 @& 1: BH

OPT4041 [ifiiE 1 HA 380nm £ 1000nm (1) 58 itk iy 96 . 9 7 il iE 4 OPT4041 RefE 7 KA & Fhik 4 1 v H
PATIE: |, NIR mi Xt T 4% IR LED ST AR R G e A H . Blan , 3B 1 NIR JU& 0] 1 75 B
S GH LB LR BRI RS

6.3.2 HNEERERE
OPT4041 AA AR ESE , LRI E S G &R EiZ8AT , FRIER , SEE T

AR 21 B Bk S & R AR . XA MR B AR B B L () P SR B R FEIL AT . I FEAN A s A
I, XAUCEC AT R ES RANFE R AR | IR e T8 BT P RCHE 8 2t R4

6.3.3 #1177 #% CRC FIif-##%
OPT4041 #3F7E% B 238 PR TRUMAIAL , BB T3 B A TP eIl & /o a] S
6.3.3.1 i AT s

OPT4041 #3488 —4 COUNTER #7233 /E NP8 f 50 H & A28 10— 384, BRI £, COUNTER
FAF AR AR I IX S FF AT A AT AR N H AT AR I — S AT, X BT N BRI A . 4 AL EEs e b
HLI A O FRUGTHE , 2 1HE B 15, Z /i BEs B0 0 H4k 8t 4. IX7ELL MBI R ICHAH -

o ENLEEEHE R RSN E . ] COUNTER #f7ds , 2 a8 v LLELERE v, JFaf DR AR F $2 OB HEA
AN B R (A T A A

o AENIREEGON AR () — B2 Rt | Pl es nld i UV & ) COUNTER %5 47 3B R i £ OPT4041 )
MEMAZREAZ. WK COUNTER L ARSERHFE 7ML , WIESH-2 (5 P foe i D R 52 01 ) B2 (B 0K S
it AT A7

6.3.3.2 i CRC

CRC #Ff# a4 HIEM TURKLIR AR LA, 72 OPT4041 23 F A iH 5 i th Ar A s 10— B0 70, BRI R I 8 2 BEORT
PRI AT BT A 52 o 00 A DU 5 A5 A DR AL R . B A7 2 1h Bl 7 CRC AT 5E071%: | mIfER i
A BEMLRE R A AT IS E |, DASS IR ] 48 A0 A8 A 2 (8] RS A2 75 D, T AR AE AR i 91 18]t B2 4 iR

6.3.4 FTE RN

OPT4041 F AT BEATIIZ AR , W XHZIZARBEAT i AE , DLAENIAS AR I 0 i ot P 7 5 2L 1 BRI 4 7 S A A
WG TN BB AT AR, DOR AN IE 2 — R A, B AN 1E 1 THRESHOLD_CH_SEL
AL EIE o AFAEMSL IR BRME AN =y B H AR A A48, OF HLRA ST AR 38 35 A2 8 R A8 - Dl R FZ GO IR S
JIT M0 F8 5 B A AR BB A v T v BRME AR Ot . P AT bRt o A 2 AT AR, 12 R AR W B AR B AT
e L AN A b R AT A A PR R T DA SRR bR 3 A A LASRAS T 00 S 2 a1 P 4 735 T G 5 A AT TR E
TR, ZRHEICHA . 7 6.4.6 B dt 7 R Tt B BE RIS
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6.4 B ThREARE

6.4.1 Z/7HE

OPT4041 A LA F iz Tt -

o WRERES ¢ 2R LR B TR S I W B s AU . 7R 2R A s R R sl i 4. BT
MR 12C F545 , XL 5] Tl gs¢FiE %% 0. OPERATING_MODE /745 # & N 0.

o BEEMR XM, OPT4041 £ M Him 48t iy [B) i 2l & AN BB th P A7, JRERR IR D) s e iy 7
INT 51 A R BT A INT_DIR ZF A7 as fEfm B N ECE INT 510, #3444 U8 i Bt R S R A PR
A, DURATBEY 4 4 Vi & B 1A TR] B . OPERATING._MODE %728 W B N 3.

o BRARAE : OPT4041 mlidid pifhJr 20UH F kil &2 it |, Hoh—ANJE R 3 802 OPT4041 fRFFFFHL
P, IFIE L P e B AT A S NS A Bl I INT 510k R A o b ok i A e 46

A P ARSI (1) BRI ik R AR 5

- nRH] B 3hYE B R AR R ¢ AR IR A R A S k] B shiE s e B AL , I H 2 B 2 mT I 245
JET0 5 B 48 0 E ShE A I . 78 JE B 25 AR T T 2 00 AR Ak LB R A R AR S A TR AN 2 A AR AR R 15
T, R A H . WEALRES KR 1 B 276 FELE 2 0 4 (3G s/ b Ve . 3 shys Rl 2 s L
SEREG AT A9 500 ws , A A |, Do Z0FE P il 2 18] 2% R F)iX — . OPERATING_MODE %
2R EN 1,

- I ESVEE R AR R - E sh R AR B SRR S SR MR NE . R
T B ) A AN Al R I L N AT R [FDE R A A, B rg il |, T AR IR S
BT %, X 2 1] [ B X ) 8 - 759 Y00 6 ) e 1) ) oG F B 0K fik % 1k 5€ . OPERATING_MODE %47
BEEN 2.

AL PR 77 2R Bk il R AR

- REAFOR INT 51T AL E N A TRl I E RN (R INT_DIR /725X E N 0) « 24 INT SIBHAEHRA
I, A AR TR s B 5 e 428 1) % 0 20 C 3 M Stk R AT LA FF G 4D R 10 5 352 HH i 1 25 A7 5 o

- FEBME - XF OPERATING_MODE 278811 12C G ALl A& (H1882) . ZFFRMEE T %Il
MEfFEA . BIDK INT_DIR /783 E N 1, Ak INT 51 AL E N4~ S 52 5 , DAL i 2 7 4%

VB 5 Sl k2 18] T B i 06 250 2% FE 2 fd R LA P KB 5 T, 90T 12C SRS R IR) . BR AR EERTA] . E S0

JEEEIIS TR ( QnSRAE R ) FOBS PRI Ia] . a0 SRR 2 R0 B e 2 BT IR B B M R, WSR2 RS HE SR, B

B bR 58

PR REA PR ik R S BE N AL 5 [RIL , SRSk R AL v 00 2 [ B 0 2005 FE A MRS 8] (A% HP 48 2 1

FF b MRS K teg BFTRT ) o SR, ¥ B DO ML 25 4725 QWAKE BE 75 % FEX AN AN tss , [H

RO EA VI YR | JF BB EA S E P i R 2 [ AR LA 0

K 6-2 R T & Fhis AR I R E .
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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. NRBITAERT 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
B, MIMAEIX LE 384 2 (8] G122 5 NOR 5 AND R %, INT 5] BB PE T INT_POL #4783 45 .
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 —Fr . B 6-3 IR 6-1 LR TIXPI MBI ThEE . dhah , INT SUBImT H T 45 7 2 b — Rt = 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 BURA (INT_CFG = 0 % B ) IEERIRET R

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

INT 5l s M EE2E T

( .ﬁ,%g%,ﬁ%ﬁ%m 0 IR FIR | 0: AR R T LR

(INT %) AL i 1 MRREEET R | 1 R T R | "

o smopmimmst | T MORERIL |y e | s Femp s | 0 SERERE

LI, MRS HIIINT | o™ v e diry | Rz, R 2 A Ll

B AR AT R 1 AR i i

(AR INT 311 ° -
T

IR R O (

I i B A BT B o g )
{E ) ’ I)_IJJ INT %lﬁfﬂ’}yﬂﬁ @Lﬂ?‘ . TIEL%EK 0ox0C zﬁ‘ﬁ%&

ke, e oxC At | 1 R EEEF LR | 1 RN R IR R R ﬁuﬁ'iﬁ/@fgﬂ%iﬁﬁ
WZHT, INT BIHARSE L - Hscie

1 B R

THRESHOLD_H. THRESHOLD_L. LATCH H FAULT_COUNT % £ 8 #& il i li47 v i 6-1 fis , wlidid
LATCH 7 B BB i AR UATIE R S RIEEAT I8 4% . WTRAYE INT 51, FLAG_H A1 FLAG_L 7 {7+s
A AR

W 2GR AL B E {5 THRESHOLD _H A1 THRESHOLD L 27 77 #3347 LA 15 H I 45 SRR 9 e s 1. AT
WEIX AR | W E 1 77 6.4.6 #15y . FAULT _COUNT 2FA/7 88 i 1 fih & o W S 31 1 5 B b i+
HUHR S BT 75 B 4L A0 F/F (B0, BN , FAULT _COUNT 18 2 %R T DU T4, BB | Bk
SRIEAT VYW A B 2 A I &, B2 SEELE] 6-3 TR INT 5. FLAG_H A1 FLAG_L RE.

K 6-3 A INT SRIZhEE(XAE INT_CFG = 0 AL, i3k 6-2 frid , ATLASEeA INT SIBIThRE , DA Rt
SR EL FIFO iR, BIfELE INT_CFG > 0 i1 T , FLAG_H M1 FLAG_L # {7 as 4k 2L4% 14 6-3 i) J7
I&1T. INT SRR AL INT_POL & A7 4542l -

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

INT_CFG &#E INT 5] IThRE
0 e 6-3 fis
1 FEREARSE | INT ST CL 1us Jikih =Rz e & A7
2 FFHATPIR A, INT SIS LA 1us [kotsraml [ &AL, DAHRRPIANE
TEP R e
3 FEHEAT DY e, INT %]Hﬁuﬁt%uégf JikofRrER R B AL, BLiEZR FIFO
i

6.4.3 JE/EEHEFE

OPT4041 B Hahibr B2 & B, MH P LRI E SN EEER. K RANGE F78 % E N 0xC
ATHENZAR A . 1Z A AR 24 A0 ' IR A% 1 RN S i I B AR A 2E A SR s 3R AT P B S G AR

T S A R R A R PR, DU — R A RV kb — R R E . T R R R R AR
B U — I i AV i — R B .

U5 T O 2R S A PO B S SO B R, PRSI E . AR IZ T B . iR B R
BRI ERKAE , MBS BRI —%% |, I8 iZ B AT & . Rl |, 78RR 2R B 88 0 i 22 e
W) | 58 BORIR 2 DU i 7 I TE) T g H CONVERSION_TIME it & 27 17 2545 7 Fh st 1) 5 K

SR ZN W B ZEEYE | OB SRR IR S A E Ve R E . HR , TLEFE T EER. FahikE
Yol &k B B AR BRI H A S TR VL E T giT. & 6-3 5| TuRIER IR E .
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R 6-3. WHIEER

RANGE H#sig | CHO ﬁﬁﬁgjﬁﬁﬁﬁﬁﬁ CHo 5 CH1 ﬁﬁﬁgﬁﬂﬁﬁﬁﬁ CH1 #%
0 613lux 0 0.202mW/cm? 0
1 12271ux 1 0.403mW/cm? 1
2 2454lux 2 0.807mW/cm? 2
3 4907lux 3 1.61mW/cm? 3
4 9815lux 4 3.23mW/cm? 4
5 19629lux 5 6.45mW/cm? 5
6 392591ux 6 12.91mW/cm? 6
7 78517lux 7 12.91mW/cm? 6
8 157035lux 8 12.91mW/cm? 6
12 A i ARG L AR E 5 T DAL 1% B T 0 Al 1

6.4.4 FEEEFHAT ]
Wz 6-4 fin , OPTA041 AL L AN AR FE i 18] . B4 18] 58 SO — VRN MR Bh B 5€ AT e 9 IR 1), A dh el
S AR S R AT A SR TRl B S S s AR R ke, Wy 6.4.1 R E .

R 6-4. FAmy EERE
CONVERSION_TIME #7788 S RUEE R ]
0 0.6ms

1ms

1.8ms
3.4ms
6.5ms
12.7ms

25ms

50ms
100ms
200ms
400ms
800ms

Ol N OO WIN| =

-
o

N
N

6.4.5 FEENE ( LU lux 29217 )

OPT4041 & 1 F 4 F Lb 5] ADC ARAS B rdar 27 77 85 « 281 A0 % P 0 KR - 4 A~ EXPONENT #7483
LZF1 20 /> MANTISSA 17 o 3 Ff — 3 il % B0 72 00 HE A 07 20— e Ve Bl RA et RoR | AT E SR K138)
BMETEE . MANTISSA FIRTES Wit S FE P 5 & 1 JEEE BB L 2674 ADC AHS |, 11 EXPONENT {7~
R FTIE RS AR . BTIE VO R BE RTE R B shii RIE B2 sh e, RS & 6-3 Falii R

A DUERA LT AR R e BES . B, HAAR 1840 2 15 MANTISSA. #Z Tk, #AAR 3 Ha 4
*Kit% ADC_CODES. )5 , i A 5 Kit 5,

MANTISSA = (RESULT_MSB << 8) + RESULT_LSB (1)
=%
MANTISSA = (RESULT_MSB x 28) + RESULT_LSB (2)
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Horr
* RESULT_MSB. RESULT_LSB Fll EXPONENT {332 % Hi 27 47 s ) — &5 7

RESULT_MSB # {788 7&#, MANTISSA ] 12 NG 20 , 1 RESULT _LSB 17 #s 7k MANTISSA ] 8 /M
TG AL R EIRAREITT52] 20 2 MANTISSA %57, PU4~ EXPONENT £ B33 M 27 7 2815 B o

5 EXPONENT #1 MANTISSA #8735 , i A0 3 B 4 i+ 4110 ADC_CODES.

ADC_CODES = (MANTISSA << E) (3)
%,

ADC_CODES = (MANTISSA x 2/E) (4)

AAfEas E s KR{EN 8, Atk ADC_CODES 5:br g —A 28 . AR 5 fiw , L #er e &t
ADC_CODES %ii , IXIR% 7 e IR E (lux).

lux = ADC_CODES x 585E-6 (5)

MANTISSA fil ADC_CODES #{i/2 /R KIIE - , 43375 20 f0F1 28 fiskRon . TEIF R X S v 51 ] 4 sl
PR, 2 BCIE 24 i s 2 80 DARH 1 B vas H A S . @ BN ROK P A R B kAT — b B SR B4 | il in 2 7%
5 (<<) B 32 I E R

6.4.6 U121 H

THRESHOLD H RESULT 1 THRESHOLD L RESULT WM 4 R & 84 12 4z, m
THRESHOLD H_EXPONENT #1 THRESHOLD L _EXPONENT M {HiE# A fFsA 4 . BBRMES &M

ADC_CODES #-HEBHT LS , tnPA T AXFiw. Wik, RES AN EER |, LUMES ADC_CODES #t
1T L8

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

ADC_CODES_TH = THRESHOLD_H_RESULT x 248 + THRESHOLD_H_EXPONENT) 7
H

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)

IRJEARYE LU AR BME |, DA 204 1
If ADC_CODES < ADC_CODES_TL afault lowis detected (10)

H

If ADC_CODES > ADC_CODES_TH a fault high is detected (11)

3 FAULT_COUNT FFfF#s B |, X T s i) gefs g i 7 B gt it i -7 F , SR BMNE FLAG_H Al
FLAG L #ff#. AXKEZLELS BT Pl ERH 2. T M THRESHOLD_H_EXPONENT .

Copyright © 2024 Texas Instruments Incorporated TR 15 19

Product Folder Links: OPT4041
English Data Sheet: SBOSACS8


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com.cn/cn/lit/pdf/ZHCSXL3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXL3&partnum=OPT4041
https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com/lit/pdf/SBOSAC8

OPT4041

ZHCSXL3 - DECEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

THRESHOLD _H_RESULT. THRESHOLD_ L_EXPONENT #il THRESHOLD L RESULT %17 #sr 5% 5 17 8

ZIRIIIOR AR, AR N 75 SR B 4 (K B AR B 2

6.4.7 A HFE
OPTA4041 1A 27> R B T Fe 4 (] B B AN AR IR VE . S ARZ ADC_CODES () LSB 73 A |, H
an B R 2 FEER BRIk 6-5 FroR ) B (A i B AN EAR . 7R R0 B R BUR A B R (R Y
LSB H 0 7.

R 6-5. 1BiE 0 HHRRK
EXPONENT
CONVERSIO 0 1 2 3 4 5 6 7 8
613 1227 2454 4907 9815 19629 39259 78517 157034
0 600ps 9 1.198 2.396 4.792 9.585 19.17 38.34 76.68 153.35 306.71
1 1ms 10 599.04m 1.198 2.396 4.792 9.585 19.17 38.34 76.68 153.35
2 1.8ms 1 299.52m 599.04m 1.198 2.396 4.792 9.585 19.17 38.34 76.68
3 3.4ms 12 149.76m 299.52m 599.04m 1.198 2.396 4.792 9.585 19.17 38.34
4 6.5ms 13 74.88m 149.76m 299.52m 599.04m 1.198 2.396 4.792 9.585 19.17
5 12.7ms 14 37.44m 74.88m 149.76m 299.52m 599.04m 1.198 2.396 4.792 9.585
6 25ms 15 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.198 2.396 4.792
7 50ms 16 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.198 2.396
8 100ms 17 4.86m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m 1.198
9 200ms 18 2.34m 4.86m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m 599.04m
10 400ms 19 1.17m 2.34m 4.86m 9.36m 18.72m 37.44m 74.88m 149.76m 299.52m
1 800ms 20 0.585m 1.17m 2.34m 4.86m 9.36m 18.72m 37.44m 74.88m 149.76m
% 6-6. IE 1 PHRE
EXPONENT
CONVERSI MANTISSA 0 R 3 | 4 | s | e
ON_TIME | #:3i ] ML HEAERE (WW/em?)
R 202 a3 | 807 1610 | 3230 | 6450 | 12910
B HEE (nW/ecm?)
0 600ps 9 393.83 787.66 | 157532 | 3150.64 | 630129 | 1260257 | 25205.15
1 ms 10 196.92 393.83 78766 | 157532 | 315064 | 630129 | 12602.57
2 1.8ms 11 98.46 196.92 393.83 78766 | 157532 | 315064 | 6301.29
3 3.4ms 12 49.23 98.46 196.92 393.83 78766 | 157532 | 315064
4 6.5ms 13 24.61 49.23 98.46 196.92 393.83 78766 | 1575.32
5 12.7ms 14 12.31 24.61 49.23 98.46 196.92 393.83 787.66
6 25ms 15 6.15 12.31 24.61 49.23 98.46 196.92 393.83
7 50ms 16 3.08 6.15 12.31 24.61 49.23 98.46 196.92
8 100ms 17 1.54 3.08 6.15 12.31 24.61 49.23 98.46
9 200ms 18 0.769 154 3.08 6.15 12.31 24 61 49.23
10 400ms 19 0.385 0.769 154 3.08 6.15 12.31 24 61
11 800ms 20 0.192 0.385 0.769 154 3.08 6.15 12.31
6.5 ZRiE

OPT4041 SZFbniffE ( ik 100kHz ) « PRl ( =ik 400kHz ) FlEisiisi=t ( =ik 2.6MHz ) LSl
PRI FRR AR SRR N BRIN L, BN F/S. ik 12C #5538 5B 48 7 i

Product Folder Links: OPT4041

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SBOSAC8


https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com.cn/cn/lit/pdf/ZHCSXL3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXL3&partnum=OPT4041
https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com/lit/pdf/SBOSAC8

13 TEXAS

INSTRUMENTS OPT4041
www.ti.com.cn ZHCSXL3 - DECEMBER 2024
6.5.1 12C s 2EHEL

OPT4041 #2ft5 12C A1 SMBus #: AR # A . 12C 5 SMBus WMl HAHIA . A CGEEE 12C #: 0 HE 8RR
B, JAT B R 2 8] 1 2= 7B 4 H8 %2 SMBus HhiX.

s B AN 5] IR R B 2R 0 — A SCL B 8 A\ 51 AT — > SDA e XA £ 51 . B n e & — s
HIEe2E |, T AERCE AT B (SCL) |, #8215 7 3 A S S AME I, AT Fht—MERE 8 F | 6] 2
R E SCL A& TP — /N BUES 5268 (SDA) HiZ T I E b MR R E s — N ash &tk . B4k ETa B
PrasfhERTE SCL LT N H btk 77 | ffa— 073K I A kAT 12 e UL & 5 NBAE . 78 28 JUAN I8 ik ok 37
B, # SRR H AR 2R B — M IAAL IR SDA R HRONARHSE | X il 28 Al i v
SRIG A SRR IE Rk 8 B | BEJE RiE— AL, ERYEAEE , SDA LAURFFE |, FIR SCL A
F L. SCL AR HLPRS SDA T AR SN A e — N IR e E 5 1L & 1F . S A B | BhHlss a1
SCL M i SDA MEH- TR E R, ER—AMFIL&1F. Z8IEE 12C B0 EaRE— 28ms i K
18 E B2k . R SCL 2R /0 Ix BE 1] PN R EFE LT, LS 2RSS HLIK Z AL,
6.5.1.1 B 4T ALk Huht
5 OPT4041 iB15 , BHIs LA Je)ash 12C Haiam 4. R , fhlesn2UEd 5 br bk 755kt 3 br g4 3
hke HFsbE RS A 7 AR — AN R %07 R R R IR TR R S BUA S BN .
LK ADDR 51 RS LR UAN S Mz — , ATLASRAS YA 12C Hihl : GND. VDD. SDA & SCL. # 6-7 45
T EA AN ADDR 5] IR E AT e bl . SRS ES I # 2% ADDR 5 IEPIRAS BT RAE | a0 ERAE
ARG BN 2 0, 20 % 5| RN 2h 81 0% 42 21 BT 75 1 HL T

% 6-7. ADDR E|jiiHht

ADDR 5| filiEs F2AF 12C Huhk
GND 1000100
VDD 1000101
SDA 1000110
ScL 1000111

6.5.1.2 BfTE:DO

OPT4041 £ 12C &4k SMBus E¥EN HbrdsfhiztT. ik SCL 4t NZL &A1 SDA T 1/O &% SzHl 31 M
LRIN R . 1Z AT S FARMEARE S ( /Rl 100kHzZ )« BREAR R ( ik 400kHz ) FlEsd AR = ( ik 2.6MHz ) 1%
b fERZEMITEEEE 7, Bk IE s EA L.

SDA FI SCL 5| JHIEEA £ 15 P 0 A1 9051 968 10 285 AR il 235 A ik A 88 SR R R Uil 2 B N W R i 28 M 75 ) 52

6.5.2 SAFIER

WBIEAE 12C 557 5 IR 5 NE U1 FFAE st hl | al Vi) OPT4041 LI¥HREE T 4748 . 0 CPFAr o FOnE I 2 7 25 1
HERISEREDIZR | TES P A SWU  FF A7 sk i1 ( Wn1El 6-4 PR ) f2AE RIW AN HE P H AR hE 775 22 J5
FRA 2 — A7
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13 TEXAS

OPT4041 INSTRUMENTS
ZHCSXL3 - DECEMBER 2024 www.ti.com.cn

SDA
Start by ACK by ACK by Stop by
Controller Device Device Controller
(optional)
}47 Frame 1: Two-Wire Device Address Byte (") *\47 Frame 2: Register Address Byte —>‘
B 6-4. % B 12C F1r-asHt

GG A7 A R AR ) d AR B 28 — AP TG . XA AN B ARl , Hob RIW RO 285, S Ff
WIRWCE] AR hE . A28 83 AR IR — TR SR E S NS AR . AT S A A A it
HEHAT FHEMI T AE 4 A CFRSCRI A B 575 . Pl 4% T DL R A R Bl s 1k S5 A R & 1 B Ak

WA B 5N AR A L A A7 A bk v AR i — DR 170 5 7 52 R R U 1) 82 B O A 25 A7 A . MR
WU (E B I AP bl , A AUR BB ISy 12C BNES . EEMIZH BN, BAE RIW AL MR % HH—A
HARHLIE 715, AR AF AL A b dr & R)a , WIS — D RS, JFE RIW A7y P ik
HAprdthb 737, USSR <. N D3 Wl BARasF A0k |, RSSO im A8 0 5m A 7. %
TR RN R BRI SR A, RE HARSF ROE SR R Al S SRR . SRS AT BRI
ARAT B I R BRARRA A, BRAS R BB 2 SRE R AR . 0 SR FR N [R] — R A AT A AR
BAF |, WICFRES AR A7 S 7. SF S REF AL, BT RS A RIEEsuzt bt ik,

K 6-5 F1&] 6-6 70l o 15 AMBERGRIER 7 K. B e RIE A8 71 ONBRA T, Z e ARy

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 AR5

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

}4 Frame 1 Two-Wire Device Address Byte (’» | «——— Frame 2 Data MSByte ———» ‘ -+«—— Frame 3 Data LSByte 4>{

A, ATREAIE AR 1 ACK.

K 6-6. 12C 3EEURH

22 R 15 Copyright © 2024 Texas Instruments Incorporated
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13 TEXAS
INSTRUMENTS OPT4041
www.ti.com.cn ZHCSXL3 - DECEMBER 2024

6.5.2.1 /% 12C R

2SR, SDA fil SCL 2R i &l # b pr i BHEA I b fr geph b B i P SBHlRsAEm— MR, FiR—4
AR EAT Y, KA g EE (HS) #H] 248 0000 1XXXb . %1% i o] 76 b5 A A 20 s o i X ( ik
400kHz ) TiET . #RAFAXT HS il 28RS AT A | (H B 2 TR AZ ARSI 1 4 L P B 8 U 4% LLSZRF 2.6MHz
BAT.

WIE , BHlEAERER &N ( ERENFMSRNFMEEAHERNT )  ERXNERTMENFMEZE ,
W5 FIS B —F , BRI foir (ALt B ik 2.6MHz. ASNEAE S - 460F |, 1218 558 10 8 sh &1 B a2 A 45
76 HS i, (F I PF4 R HS BT U 84 1 BT A B8 88 LA FIS #E3.

6.5.2.2 R LEER

OPT4041 3 12C RIS | 1XA7 B T SE PR BE /D B 2k i ge 55 80k | AT S A 21 8042 1) 5% £ v 2
Kl ek .

BRRBENZAT , W 12C B E L 20 BT RBREH AT 12C BENRAE | SRJF AT SZPRIN 12C SLHURIE. W
SRS B 4 A7 A7 2 A FIFO #5747 SR ORI BT 7 8 L 12C I 55, R T 5N IRF A7 85
B, iR S LA R R RS, SRR Bk S AR R RRT AR AR S ( AT ) JE EH BhiE
W, WM TIAT B AR NG S fras s i s B ARt

B HE 12C_BURST #fF & LU IR AR . Kitizibar s , 188 B0 Einar /A as it | X5 /i B 3hisg . &
6-7 TR T 1PC BN BRI R R A A R

Register Write Operation
I Target Address |W
(T et =

I Target Address |W|
pointer set

4 Register Address N
Register x X X .
ITarget Address |W Address g:). Target Address |R ) data[15:8] g() data([7:0] )
| —— .
4 Register Address+1 Y Register Address+2— — —
data[15:8 i‘) data[7:0 5 data[15:8 6 data[7:0 6 Start
ata[15:8] Q ata[7:0] Q ata[15:8] Q ata[7:0] <)

Register
Address

X X
data[15:8] 2 data[7:0] &()I

ACK

ACK

Register Read Operation

Register x
Address &(). Target Address |R

ACK

data[15:8 (x.) data[7:0 6
(158 [Of datal7:0] (O

ACK

CK
CK

ACK

Stop

r Register Address+3 Y Register Adddress+4—
X X X N4 Pointer reset to
data[15:8] g() data[7:0] 2 data[15:8] g() data[7:0] Q

N N

> Register Address

<

..
pointer auto increments by 1 every 2 bytes

& 6-7. I12C #4E

6.5.2.3 A BESIHS

12C 3 % S A0 Fo v e ML ) B — S iy A SRS A a2k i ROE F 3R A A A TR 244 . SN 12C Mkl 0
(0000 0000b) LAJF sl A | . 4B 5 155 A Hubk == 54 06h (0000 0110b) B |, ¥ JH s E Ardr 4. il b
%, SR, FRETE TSR E N LR BRI
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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 st Fl CONVERSION_TIME OPERATING_MODE LATCH INT_POL FAULT_COUNT
128 THRESHOL | INT_DIR INT_CFG 12C_BURST
0Bh D_CH_SEL 0
OVERLOAD | CONVERSI | FLAG_H FLAG_L
_FLAG | ON_READY
0Ch _FLAG
11h 0 DIDL DIDH
24 TR R G Copyright © 2024 Texas Instruments Incorporated
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13 TEXAS
INSTRUMENTS OPT4041
www.ti.com.cn ZHCSXL3 - DECEMBER 2024
7.1 AU
7.1.1 F4£2% Oh ( fR#& = O0h ) [EfL = Oh]
K 7-2. §17%% Oh
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_CHO RESULT_MSB_CHO
R-0Oh R-0Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_CHO
R-0h

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

B 7-3. FfFds 00 FB B

fr 324 b it) Shr LB
i EXPONENT #it CHO. #fii@iE el & EfE. FAIER
15-12 EXPONENT_CHO R oh v bty
1-0 RESULT_MSB_C R oh R FAEAE MSB ( A %L ) CHO. HFitERRSE T
HO EXPONENT B i 7% P 2 B 44 3 () MANTISSA.
7.1.2 7288 1h (fW# = 1h ) [EAr = 0h]
B 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
K 7-5. #1728 01 FB i
AL B HA 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 © 2024 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-Oh
U RW = SIS W= 1S 5 on = AR
B 7-7. FA75% 02 FEAHA
AL FE E i 8L i
i EXPONENT #iith CH1. ffiE il el & i e fe . HER
15-12 EXPONENT_CH1 R oh by
11-0 RESULT_MSB_C R oh GERFA7E MSB ( SR a3 ) CH1. ATt ERE €
H1 EXPONENT s 2 4 15 22 550 MANTISSA.
7.1.4 E4£3% 3h ( fR# = 3h ) [E 4L = 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-Oh R-Oh
Pl RW=EBUEBEN , W=RE ; -n=EMEH1E
B 7-9. F72% 03 FB L
v FE E v Hhr 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
i 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], 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 TR KR 15 Copyright © 2024 Texas Instruments Incorporated
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INSTRUMENTS OPT4041
www.ti.com.cn ZHCSXL3 - DECEMBER 2024
7.1.5 %7232 4h ( fR# = 4h ) [E AL = 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-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ \ 0
RESULT_MSB_FIFO_CHO
R-0h
B RW = BEUSA W= 15 on = SR M
B 7-11. FA75% 04 B EA
(A FEB E ~vit BhL L]
15-12 EXP%"‘EHE—F'F R oh K[ FIFO CHO [f) EXPONENT 2475
RESULT MSB_FI . ) e
11-0 FO. CHO R Oh 5k E FIFO CHO [ RESULT_MSB #7742
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-Oh
Pl RW =SB N , W=RE ; -n=8MEH1E
& 7-13. F778% 05 FB il
fL FE eyl =L VA L]
RESULT_LSB_FI ] e
15-8 FO. CHO R Oh S E FIFO CHO fj RESULT_LSB #7744
7.4 COUNTCEH%—F'FO R oh 1 FIFO CHO ) COUNTER 274
3-0 CRC_FIFO_CHO R Oh 5k FIFO CHO [fj CRC #4748
Copyright © 2024 Texas Instruments Incorporated TR KRR 15 27
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7.1.7 %77%% 6h ( fR#% = 6h ) [HAL = 0h]

& 7-14. %774 6h
15 \ 14 \ 13 \ 12 1 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-Oh

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

28 MERXXFIRIE
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INSTRUMENTS OPT4041
www.ti.com.cn ZHCSXL3 - DECEMBER 2024
7.1.9 %7258 8h ( fR#E = 8h ) [E /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 FEB E ~vit BhL L]
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#E = 9h ) [E 4L = BFFFh]
& 7-20. 772 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
B 7-21. FAAH 09 B
fL FE eyl =L VA L]
1512 TR o=~ RIW Bh BRI 5 47 B 4
110 TR - RIW FFFh B 2 1 2
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7.1.11 F773 Ah (R = Ah ) [EAL = 3208h]
B 7-22. F774% 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

i FE il B L]
ANb SR FTA LR ORI, BT R R AR R PR A
15-15 QWAKE R/W Oh HURASMeE . DUEH T3k A0, 558 iU U
EL, A BT EHRR AU, RN R
14-14 0 R/wW Oh DA EE A 0

s RS E . T 0 £ 8 TUENHIATE
i, %A AE2 %5 EXPONENT #7884 F . 4% CHO
I CH1 Ju [ B AN EXPONENT M E | iHS [
6.4.3,

JHIE O :

0 =613lux

1 =1.2klux

2 = 2.5klux

3 = 4.9Kklux

4 = 9.8klux

5 = 19.6klux

6 = 39.3klux

7 = 78.5klux

8 = 157klux

12 = H3haH
JHIE 1:

0 = 0.202mW/cm?
1 = 0.403mW/cm?
2 =0.807mW/cm?
3 =1.61mW/cm?
4 = 3.23mW/cm?2
5 = 6.45mW/cm?
6 = 12.91mW/cm?
7 = 12.91mW/cm?2
8 = 12.91mW/cm?
12 = B3

25 1l AR 45 I T
0 =600us
1=1ms
2=18ms
3=3.4ms

4 =6.5ms

R/W 8h 5=12.7ms

6 =25ms

7 =50ms

8 =100ms

9 =200ms

10 =400ms

11 = 800ms

13-10 i RIW Ch

CONVERSION_TI

9-6 ME
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B 7-23. 5% OA FBULH (4%)
fir FB A £ P189
P R AT R
0= WiH
RIW oh 1= 3] £ 335 FE Ak
2= HUChIR
3 = il
33 LATCH RIW 1h Pt P T B TR ) INT 51 0 74 4 L T
] INT 51 BIIHE P SR B R 2
2-2 INT_POL R/W Oh 0 = fRHL A %L
1= B4
WA 2 7 2 AT B T B /b A S MO A R i
BIEHLE : bRES (FLAG_H) Ritr &% (FLAG_L) 277748,
0= — MR
1= WA wbE 5
2 = P A
3= )\ R

OPERATING_MO

5-4 DE

1-0 FAULT_COUNT R/W Oh

7.1.12 54758 Bh ( f##% = Bh ) [EfL = 8011h]

K 7-24. ¥774% Bh
15 14 13 12 11 10 9 8
1 0 0 0 0 0 0 0
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

B RW=I/EN ;W= HE ; -n=GMNEHHE

B 7-25. #1758 0B FEULHH

£z FB it} S i
15-6 128 R/W 200h VI E S N 128
THRESHOLD. CH Iﬁl{aﬁiaﬂﬁ@@@%%
5-5 R/W Oh 0 = i%E CHO
_SEL .
1= %5E CH1
e INT 517 1.
4-4 INT_DIR R/W 1h 0 =%\
1 =%t
e i B A 28 B 10 v BT 1
0 = SMBus %4k
3-2 INT_CFG R/W Oh 1= INT 5| JHITE SRR 4 B
2 = INT 5l HI7ESE: 2 e 5 B AL
3 = INT 5l JiifesE 4 LS E AL ( FIFO 23 )
1-1 0 R/W Oh VA E S N 0
WEEREH 12C 28R, IR R R A 17 3% 5 K s
0-0 12C_BURST RW i WA AR S 1 | B WA 12C S
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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
B RIW = SBUS A W= 15 ; -n = EAU5 1M
B 7-27. FHF%% 0C FEUiHH
Bz FB Bl ghr UL
15-4 0 R/W Oh WA N 0
23 OVERLOAD_FLA R o OB O R P T 2 2 08 AL | % LI R R A
G REZ AL ORISR T R
LR T TR R TIN SE R . bR R TE R s R B
CONVERSION R 91, ERUERTHFR PR A A7 B OXC iR
2-2 EADY FLAG R Oh (®EHNO) .
- 0 = IEAEREATREM:
1= HARTER
FRE B ST IR R I A R A AR R R
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.
PREAC A7 22 22 WD 5 S T4 52 B ARt Rt i
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.
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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
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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 LUREAN T A RN PR OPT4041 IRHE(E B

8.2 LRI

8.2.1 HS#Z#NO

WA 8-1 Fian , A IER 8. % OPT4041 12C SDA 1 SCL 5| I3 N FH AP ES . s ) 2% 5l HoAh 05
AR BIARFE S . 0 A% T AL T 28 ) OPT4041 [AH e ZAE = Az vb il | TIPEE INT 5| B 22 31 Ab P 28 1)
Wresam A 1/O GIH. 1% INT 5l A 2 A& , SRR T iR &, W REK HES DMK FER
Ml . FE SR A IS KA EE e S I A F AR 45 . B pa) AL B8 Ok R DASE I CME R R EORE B RS T
S H YRS SDA 1 SCL 51 ( KoAIX 5] IR FFiR M 450 ) Z R Ehrd . R/ INT 51, &
A LR PR R INT 5. XL b4 i BH R M AE N 10k Q o AT DLZE & MR A SRR AL BHIE 3R | DLP A
RAEHESE . W, PrErEM LA TR,

Short or Open
[ |
|

i VIO: 1.6V to 5V
: 0.1uF |10k |10k |10k
Ambient VDD:1.6V to 3.6V m

Light VDD § § VIO
. opraoa1 | L+ N
o scL . SCL
B
INT ] GPIO/TimerPin
ADDR
Controller
_|GND — Microcontroller or Processor
_|GND

& 8-1. g7 v ] PR K]
8.4 #RII A T HIEAE T B H I

S SDA M SCL 5| Ve i v S pi 1 VR D RE , (H A 38 24 PO A1 Jm) S B SRR B 2 HE N G35 2 B AR
o —NATREGI MR A B RIE S P 25 B 5 0Bk R LA R S 5 5140 . 3 — D ATRESI NI A BRI & R ST h A7
FERHARTTORME IR, JEEN TRIBM LR 5 o EME AR ISR ORI (R 2B B il mT P IR 35 1 P A 5 it AN
7 11O ZRER T A B R AR R FA T REAE

8.2.1.1 WItER

AHRIP AR T ARSI BT BOR e A B A AT IR (B M A e V) DR T AR GE . %R TR e R
WARGULINE IR Bl. 778.2.1.1.1 WHE 7L EE LS (FoV) MR LB s M5 4 3 20 R il
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8.2.1.1.1 JE##0
K 8-2 TR T2 X IR R ~F . REOXIFRIBIE 0 e e , AMXIIRFRREE 1 68 HRE,

( N\
4 A

1 38

- [
: - -
=) o'J

| )
0.39

& 8-2. fLRARALE

TR ATAR 52 A% B A% RN [X 3k o R 1 P o At 2 o e AR SRS B e . B, AT R L EAN I B )
F1 o, 3 B A% 2 kg — B s W i AR S I 51 Jy . IXFh B DA RLE B R s B . L, A TSR H
BrERE , 1E S TR HIX S TR . BETHE D B TE FE R, R LR RE NS MR 5 K LI IR AR IR
A A PERE | A I N /D £35° ) FY £45° BLEE K. A o ] B AR I — B TS 1S
% OPT3001 : Hhb £/ p 75 N Fit .

5 7 ] LGV I R B AE 5% F 30% (7] , (HEATREMRT 1% B AT WO isE i R4 @ MR B EA BT AR
SRR GE R B JI TR HE , OSSR AR S DAL RS I 2 F o] e & . @8 EiE B E DA el bk b sSE K eirE
B AR DN ekt Bl At G R , AT DE D ARRS . T 0 B] G X Rl S R IR AE e AR T AR
HLk 5 E 6L 2 (A2 A — AN, BEHERI W T AR 6 2R, i IEAZ LR X 38 D0 2 AT H M
JUE I 1 SR K AR B H R R B PR AT WS B R | (B R SR KR YR 20 A 65 B R AR . (A
X L8 SR K RN Yl 2 i3k — 30 BRAR AT WG 5 LM LE R | MM PR AL R A I AR5 . 2R, BT iZas - BA HEm
L RZLAMIRIRE 7T, DRI AT DUR AT BE HB B IX Fhsz e, 78 B AHACOG B i S PR 1S 7 1 RE A5 3R A5 R I3
RS EREE |, BRAEWTE AN R TGRS, 75 ) RL 8 e R FAS IR B D 654 . X S MR & D g5 i & 78
FEIRE A TE AN S IR &2, SEOE I =45 R E B E R Z NS AL . W 57 AR & 145
¥, B AZ A A R B AR AL RS 2 3k, RURZ A T 000 e R 1 S B 38 0 A ) R A P A ALK o
HEBRKIBEW S S, WTHhBI LS T R 5 0 B A b (B2, BRIERGEIT N R R T E 6
YR TR AN B A H AR TS 5 R RS, S NE 270K S SR AL By — e fii A .

8.2.1.2 AR

8.2.1.2.1 Pl %t

SERCEAWTHE , N IR e T, A S E HOR/N AT R VR E , TE 2R OPT3001 © Hhgok
1EIEZS 75 BT N F
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8.3 B fE R IT L

SEMEEPE R, AT OPT4041 I ERE R/ e TER R F 83T B AT | I8 R AE AR AR 7 ) 3 1
o, SRR R AL FURFRE G, USRI AR (ARG RIS LIS SR REAR G S Yy
Mo A8 R ST 38 1 2 A 4 1 T L Sl A 3 B

NSRS B G 2 T T T, U R 25 1K B R T I A R A R R A LR . T S T T R A B e
TV MRAE T | I3l 40 ) Jid R R 2 1

IR OPT4041 HEEE LA N , iIEE N ERIETHE G MREIHAM Y= 5.

8.4 HLIRFHIEINL

RAE OPTA041 of FELIE Il B (0 SRR S LIS, | (ELOA 2R SR P AT RO . R e Gtk | #3441 VDD 5125
FUA R DI B Y5 | % B — AN SR SR I T SE e I 100nF 5208 2538 . Bl T iZ SR AR 110 FELIRE T REREAIE |
DR A VF 22 1% 28 A3 vl R 50

8.5 fiJ&

8.5.1 /5155

OPT4041 ] PCB i Ja ¥ it F B %8 LA 2. W0 5500 5 B A 28 5 B iR . YRR | ToIF e 22 I i
RIS T PR RY . D6 Z0% FE AL R B I BB TG A RN S5 M 1) = 4k T LT TR |, DA Lk = IR0 2% I S 7 A 4
GEERL N VLA BRI T AU AE 2 D R T v T A T AN R R B T . SIS IR S A S SR T AT B S T
KB AE PCB b 58RI (K — 0. ART , IXFPITVEIEAE ST AR 4 1. 8] 8-3 thi /R T OPT4041
{1 PCB #ii J& < .

8.5.2 Hi/dhl

OPT4041

To VDD Power Supply

To Processor

Bypass Capacitor

& 8-3. SOT-5X3 3 (A Rl
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8.5.2.1 SR AL B Y

OPT4041 @it JEDEC JSTD-020 AilE , i& FH T =Hh [l A4 1

HEE  BEL RS S EE RO IR e R

BB AT AL S B iES RN AR SLUA271 , QFN/SON PCB ##. IR %4i\ PCB LR
OPT4041 , W& ¥ N %G A H EHNER.

AL B Z AR I R BB AL B R MO BRI AEE IR |, B 0O R et AR TR | %
S 7 8.3. NIRBEAOCFAIERE , 58 AR 15 AU BAF AN AE (T HARREE -

#1E
Zas R — DR R R RS 5 1

& 8-4. 5| il 1 KR AR

PIN 1 angled

Rl 8-5. 3% L5 1 BRAIRRE

Copyright © 2024 Texas Instruments Incorporated TR 15 37

Product Folder Links: OPT4041
English Data Sheet: SBOSACS8


https://www.ti.com/lit/pdf/slua271
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com.cn/cn/lit/pdf/ZHCSXL3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXL3&partnum=OPT4041
https://www.ti.com.cn/product/cn/opt4041?qgpn=opt4041
https://www.ti.com/lit/pdf/SBOSAC8

13 TEXAS
OPT4041 INSTRUMENTS
ZHCSXL3 - DECEMBER 2024 www.ti.com.cn

9 M RE

9.1 XA HRF

9.1.1 JHHXX S

THZ [ LR A OGS

o {EMNAXEE (TI) , OPT3001 : B3 14/ # M 75 N FAt
o fEJNACES (TI) , OPT4041EVM /751

9.2 R B i A

FRWCCR SERE R |, 75 FHIE ti.com ERIEIF SO Ie . mith @Ay SEATIEN , RIVATARE A G 5 B S O
. AREREAER WA DB SO P aE BT il R

9.3 T REEIE

TIE2E™ th e itin R TRIM I RS HVOR | W EBA G RO REAYOE . S IiF st 5e. B
A R B O R B | SRS T B Pl ¥t 75 B

BERE N A B SN TUR Y “HERE” SR, XES AR TI HARME | I B —E B T A 53
TI IR I 2 2K

9.4 Fkr

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR AL B BT & = .

9.5 FHHR EE
FRELEE (ESD) SR XANSE A . SN AR (T1) R BOE IS 2 B TR 1 i AL R AT R R EE % o W RN IE A Y A 2

A R ERT | TR S BR R hE .

m ESD HHIR/NE FEGUNIERERE S , REBAIRAMIE. FE LR TRETERS 52 21 | X2 R vIEw amn 2

B AR AT R 2 S BRI S H R A IR A AR

9.6 RiER
TI RiEFR AARABERI IR T ARE. & 7RISR AE .
10 BT i it
VE - PAETRRAR I TS AT B85 2 BT RS 1 TURS AN ]
H#d BT ey 23
December 2024 * WIUH RATHR

11 U BEEAATTEAE B

PR DU & AU, BRI (S B X E B RS e A T sl s . B i , A RBATER
HASHS BSCRBAT BT o A R MAR R AP ST IA 15 20 Bl 2 ) S A
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11.1 HIREHE

PACKAGE OUTLINE

DTS0008A FCSOT - 0.6 mm max height
FLIPCHIP SOT
13
1.1 "
PIN 1
INDEX AREA \ T
1 \\
L Rt
6X (0.5)
Lii — 2.2
2.0
i
4
0.27
8X 017
0.1M|C|A|[B 2.0
@ 0.05M[C 18
882 L Seating Plane
p—{c]
I
—=1 0.6 MAX |=—
gx 045 005
025 0,00 ™
|
I
2[ ]
]
[&]o.05[C]
4226132/A 09/2020

NOTES:

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.

3. Body dimensions do not incude mold flash, protrusions or gate burrs.

Mold flash, interlead flash, protrusions or gate burrs shall not exceed 0.15 per end or side

4. Reference JEDEC registration TO-236, except minimum foot length.

WIS s

www.ti.com
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EXAMPLE BOARD LAYOUT

DTS0008A FCSOT - 0.6 mm max height
FLIPCHIP SOT
|
8X (0.72)
{
8X (0.3) 8
* |
Sl =S,
symm L o
o 6
T
6X (0.5) \
T )
(R0.05) TYP

SOLDER MASK
OPENING

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

METAL UNDER
SOLDER MASK

\ / METAL
| |
{ J

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK
OPENING

4226132/A 09/2020

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6.  Solder mask tolerances between and around signal pads can vary based on board fabrication site.
Texas
INSTRUMENTS
www.ti.com
40 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated
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EXAMPLE STENCIL DESIGN
DTS0008A FCSOT - 0.6 mm max height
FLIPCHIP SOT
(1.72)

(R0.05) TYP ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 30X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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1M1.3 BHAERER
REEL DIMENSIONS TAPE DIMENSIONS
3 |<— KO [¢—P1-»

LR i g Lot g T

@ ® ol Bo W

v
Reel | |
Diameter
Cavity —>| A0 |<—

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O O O O O O Sprocket Holes
| |
I I
Q1 : Q2 Q1 : Q2
A== t-——7--1- ‘
Q3 | Q4 Q3 1 Q4 User Direction of Feed
| % 4 |
T T
~
Pocket Quadrants
sap: ESpo WA 38 SsPQ B ﬁgﬁs\l 1 A0 BO KO P1 w Pin1
Pl EA£ (mm) (mm) (mm) (mm) (mm) (mm) (mm) SR
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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 ©)
@ ©)
OPT4041DTSR Active Production SOT-5X3 (DTS) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 4041
OPT4041DTSR.A Active Production SOT-5X3 (DTS) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 4041

@ 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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PACKAGE OUTLINE
DTSO0008A SOT - 0.6 mm max height
SMALL OUTLINE TRANSISTOR

0.45
8X 025

PIN 1
INDEX AREA \
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T 4
8X 0.27

0.17
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A4 0.05(M|C
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8‘2)2] / \ T

= | >—C|

—= 0.6 MAX {=—
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8x 33 0.05

0.00 1

=
T b e

|
2] L i

[ S L
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NOTES:

1. Alllinear 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.

Body dimensions do not incude mold flash, protrusions or gate burrs. Mold flash, interlead flash, protrusions or gate burrs shall
not exceed 0.171 per end or side.

4. The side flash along with the stub lead is allowed.

5. Any detached side flash from the stub lead is allowed unless it is touching the bottom side of the lead.
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DTS0008A

EXAMPLE BOARD LAYOUT
SOT - 0.6 mm max height

SMALL OUTLINE TRANSISTOR

8X (0.72) |

b
'd | 1

8X (0.3) ‘
- J

* |
O

2 |

syvm .o

¢ F—*ﬁ

3 |
[

6X (0.5) \
)
[ N

4 |

/L’_J
(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SOLDER MASK
OPENING\ / METAL

NON SOLDER MASK
DEFINED
(PREFERRED)

SCALE: 30X

METAL UNDER

SOLDER MASK
SOLDER MASK / OPENING
. TN

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

8. Land pad design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DTSO0008A SOT - 0.6 mm max height
SMALL OUTLINE TRANSISTOR

| (1.72) -
8X (0.72)
1 | |
: | L —
8X (0.3) ‘ ‘ ‘ 8
| | S —
f | | |
2 ‘ ‘ ‘ 7
SYMM _ . ‘. | S —
(E 3 I I I
| | 1 Jf
6X (0.5) \ \ \
o | o
L S | s
4 ! ! |
e T
(R0.05) TYP SYMM

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 30X
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NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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