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OPT4003-Q1 B —FXEE X/ Fitk Bes ( 20 RETTM NIR ZhRit ) | A M E AT RXFTLA (NIR) X
MRRE, AT NEEBITINEE R4 LTTRITAIEKSR TS ARABEIENSECE |, HiPH LR
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OPT4003-Q1 M MBEE LIFE& T TREAFIRKER , AJRHABRNFEINDSE, TR EEE L8 KD DHEE
HEPTEMBARTRERENRERE , AHEN TEUMFERR[E T REWE T, NIR BERES I E
B A R, HE 800nm RELBE - M HBLGER  RLAERERARS (@ERENTLLRER
Bl ) TRITHEBEELIANE.

OPT4003-Q1 Rit A THERER QN LAEEAF AR RE | ZHRFEE LR T RRAARTEMIITIND
FITHREREVEBE X B ZRE ., K EE R ME MR XA RS,

OPT4003-Q1 A& 12 NS RELE LA E/NBE 600us F 800ms AYKIMRAIHIZIT , NTIREBRIFEN AR ER
MREREM ., FIRATE I RER B MEREERER (ADC) HiratE. NESHRHXBENRENEANAE
RE , BEB AN EKE 535ulux BHEBEERL,

BEBRETRFATREER. MNEAURELEYN , CABEIFEREARELHSIBE AL, WESHREET
RERNIZE | XA FLESRHAERRS , ERMERSERNZ)E Y WGBS 4 HE S D5 B TIRE
ZERESEN A 12C 1 SMBus IME B BTHORSERBERINBFHE. AHTFESLOABEALR
(FIFO) AT AFUREHEENEZ B EENERE , AN NDREBHGHROFTEHRIE. OPT4003-Q1 X # 12C R
KER , NTLAE /N 12C FHEHEBIEHNM FIFO EEUHIE,

OPT4003-Q1 FERXIWFEMEXBIRBEIIRE , THEKEMEBREN BHMEHFH,
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CH1 (IR) , 810nm # 27.45 mW/cm2
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Eur 41 5\ B1(6) 850nm IELL4\ , CHO (ALS) W R 0.2 %
Ewis A 70, 1) 2 550nm &M , CH1 (IR) M85z 0.2 %
ATRENENRFREWL ( BRIT. XK = s
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BEE
KME %
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e D h—-1 FrE&EE 0 10| KRB
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CHO (ALS 120
AENE R (FWHM) (ALS) °
CH1 (IR) , 850nm LED # A 125
CHO (ALS) , VDD 7 3.6V 1 1.6V 0.2 %IV
PSRR |EBiRiM&ILLE) CH1 (IR), VDD # 3.6V 1 1.6V , 850nm 0.8 W
LED %A : °
BiR
Voo BIR 1.6 36/ V
Vize 12C LhreafAR BIR I2C EHIEBFR , Vpp < Vo 1.6 55| V
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55 AR (££)

MIESHUHE , SNFRAERABRNERSZMER  TA=25°C, VDD = 3.3V, E#iE 800ms MitiRetE , As#Hr2RE , A&
LED (ZATEEO) ,850nmLED (EATEE1). X EQAHA , UREBARABREKETH IERESEBEAN,

24 AR &4 BME  BREE RAE| H{
loacTive | BREBR BE.‘ 22 pA
HEERE 30
Iq BAER i 16 A
HERRE 2
POR LS uEE 0.8 \Y
BF
Cio /O BIRIEER 3 pF
Vi £8P M ARE ( SDA, SCL #1 ADDR) 0 03xVpp| V
Vin S FHABE (SDA, SCL 1 ADDR) 0.7 x Vpp 55| V
I {KE8Fm A B ( SDA. SCL #1 ADDR) 0.01 0255 pA
VoL {REB BB E ( SDA M INT) loL = 3mA 0.32 V
Izn ?ﬂf?$§%$$  BEBRRM (SPA | 21mea 3 Vop WAE 001 0250 A
BE
HEREBE -40 105| °C

(1) FERAREZ 2000lux B9 B & LED #1701,
(2) EHESRERSHWHESHERRELNEERENEHFEERER.
(3) PSRR ENEBMBEH AN FRRENTLES LBRUEREEHT(L , 10 3.6V H 1.6V SR LERFR.
(4) MERFREER FSEEEEE R IR R R K& 8 SRR AT E 2 /.
(5) HMENRERZIESN L GZRANE N, BHAUEENES,

(6) f#F3 850nm FEMITLS LED #4TM ik,
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5.6 RIFFER
B O

BME REE BXE| 2y
12C REM
fsoL SCL jZ174i% 0.01 04| MHz
tuF FrIAFNE 1L 2 (8] 9 5.4k 22 PR i) 1300 ns
tHDsTA ES R ENRENRE 600 ns
tsusta ESBNEIE 600 ns
tsusTo FIERE T AT 600 ns
tHDDAT BiERFNE 20 900| ns
tsupaT BHEIR B AT E 100 ns
tLow SCL B4 E =T A1 1300 ns
thicH SCL R E®FEAH 600 ns
tre M tec B 4 AT B 300 ns
tro M trp AR A M T Rt 300| ns
trimeo BEBNAR. R SCLAREXRNENRFEBF , BERSIFHEN. 28 ms
1’C MEER
fscL SCL iz{T4i® 0.01 2.6| MHz
tsuF FrIARE LE 2 [R Y H 2k 22 R B [R) 160 ns
tHpSTA EE B EHRIFHE 160 ns
tsusTa ESRHNEMLNE 160 ns
tsusTo Z IR ST AT A 160 ns
tHDDAT IR AR E 20 140| ns
tsupat BIE R ERTHE 20 ns
tLow SCL e {Eee AR 240 ns
tricH SCL R &8 AR 60 ns
trc M trc B b R0 T B A A 40| ns
trp M trp BHE £ FH M T Rt 80| ns
trimeo BE&BNAR. R SCLABEXBRNBENRFEBT , BERSIFEN. 28 ms

(1) FIENFSHEESERLREMEMN 30% M 70% HELERENSEERE.

5.7 NFHE
T N N\ /N T N 5 S A0 T 70%
SCLToooss ___ 7 ___}{. ‘}\4/_\/&.30%
thigH tsusta I thpsTa tsusto
S L 70%
SDA__ £L-30%
..... N
Stop Stop
5-1. I°C ¥ FFE
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5.8 HAV4SM

MIERHHE , EUERSKMER : To=25°C, Vpp = 3.3V, 800ms kAt E (CONVERSION_TIME = 0xB) , HaIiHER
(RANGE = 0xC) , 1Bi& 0 W R2 B LED , Bi& 1 #KIR=R 850nm LED , KA EMAS A

-

Normalized Response

3\ — CHO (ALS \
0.9 ‘4’ \\ — CH1 ilR) ) \_\
! LV Human Eye \
0.8
R 1\
g 07 \ N
2 \
§ 0.6 \ \
g 04 \ <
5 03 \ \
= 1 \ i
02 / J \
0.1 / A
/ N\
0 XN\~
350 450 550 650 750 850 950

Wavelength (nm)

5-2. iR SHKEXR

1

0.9 / N it
00 / N

0.7 \
06 // A\
04 / \
os| \\
02|/ \

N
N 4 \

-100 -80 -60 -40 -20 0 20 40 60 80 100
llluminance Angle (°)

FRAELR 0°
5-3. BN SRAHAERNAR

Power Supply (V)

PR 3.3V
5-6. B BRSBREHRFR

1.5 1.25 T
1.45
" 14 . 12 H
& 135 @
3 13 3 115 H
Z 125 £
= g
@ 1.2 s 11 H
® 115 B
iN 7 = )
© 1.1 c 1.05 H
E i E /
5 105 my s /
1 1 . iy =~
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)
VR BEER M PR L BRE R
5-4. AHERSRARERBRHXR 5-5. FHERSHARERB AHXR
1.1 1.05
1.08 1.04
g 1.06 .qc_). 1.03
L::) 1.04 § 1.02
1.01
2 1.02 =
aQ Q 1
a 1 — @
5 - 0.99 4
© 0.98 3
2 5 0.98
£ 0.96 €
5 / 5 0.97
= 094 Z 096
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

Supply Voltage (V)

FrRtEAL R 3.3V
5-7. FHlERSBRENXFR

8 XX R
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5.8 AR (&)

MIEBHHE , BUERSKMER : To=25°C, Vpp = 3.3V, 800ms k#featE (CONVERSION_TIME = 0xB) , HaIiHER
(RANGE = 0xC) , B8 0 W R2 B LED , BiE 1 fKIRR 850nm LED , KA EMAS A

Temperature (°C)
¥R R 25°C
M 5-10. AN RFEEABHXTR

1.004 1.035
— E=0
1.002 — E=1
s 103 — E=2
1 £ — E=3
3 T = -- E=4
& 0.998 § 1.025 .- E=5
g 4 A -- E=6
& 0.996 g / o E=7
o s 1.02 i/ E-3
8 0.994 3 ] - - E=
N ] ]
© @ 1 L
E 0.992 S 1015 =d
o @© L
b4 € TTL -1l
0.99 5 r - -
Z 101 ft=—=-
0.988 P — CHO (ALS) ~1d
— CH1 (IR)
0.986 1.005
16 18 2 22 24 26 28 3 32 34 36 2030 50 100 200 500 1000 10000 100000
Supply Voltage (V) Input llluminance (Lux)
WAL 3.3V HFHRE (YR ) XRIHEETE
PRI 25ms
5-8. BRF M RIS R E M <R 5-9. 25ms B N#RE A SR A BERIENXT
1.1 1.6
1.08
/. 15 /
1.06 v
— I = 14
5 1.04 4 § /
3 102 L 3 13 /
B 1 et B /
S — s /
g 0ss[— g2 pd
2 09 S 44
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)
FRAE LR 25°C
5-1. FHlERERERHXR

Copyright © 2024 Texas Instruments Incorporated

XX R 9

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=ZHCSLE6A&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
ZHCSLEGBA — AUGUST 2023 — REVISED DECEMBER 2023 www.ti.com.cn
6 ¥R

6.1 BR

OPT4003-Q1 MEBRT[/MAMWINEX, ZHFMHEXRLNESFEN K ERNSEARSETE , FEFBANELN
HHIRES

HIENE RSN EINE L HBBIITE AW RPAKRE | F b RESH KL R 5 A BRAY S ik i S48 P B 3E %
BEE, B4, AREZEENINE  RUENIAENEFHERBRNRBCELEEN BT 2, XHTEES
OPT4003-Q1 A EEAHEERRBRBELEHFINLKNEO T HET.

LHAEEX 800nm E 1000nm Z B AR KRB, EMEEERTALNBERT , XM REBE BN LT
HATR,

OPT4003-Q1 R—REL£ BI R/ , BB NEFFEHIET 1°C BEUBFEARESREMEL ADC R
R, ZERETRATED INT 5|HRARERHERNELER DI, ZERETEIIHEERELRETES
FET INT 51 ITE A

OPT4003-Q1 RMIARENEBNHERRNERXTET , NMALKRELENRAFFEFSENBERRE,

BAMHBEERRE  HP—HHalFhikE, FEMARENEEDIHERERNERXATEST  AFTEXERS
BITHRE  AXIABENSIMNEEABARANFEERTEN AR, EFEALAENENERGTEZ R
. ATHRAERAN 28 UHBTNEBTERARIA T HENEAEE , Rt EFERSR I HTHNNKMEER A,

OPT4003-Q1 AIRlB A EELER B XM AN EER TIE1T. ZEHRME 12 NEg#atE , 588 600us £ 800ms
T, ZBHLAERIEH ARKIIEALMIRS , Eit OPT4003-Q1 XESBMHIERB N ERA BT HEFTHIZITI
=z,

OPT4003-Q1 XFRKREXN XFRE LHA MR MBL T ERBB. RBERBEHFRER , [AENMS T
MAKBUERBXENDIRR , DAIHLAL, ERAXFESRGL  ATREHEBER , NBELARKFER
HERESNESE.,

6.2 ThEESER
Short or Open
—— i
’ .\ VIO: 1.6V to 5V
. 0.1uF 10k | 10k
Ambient VDD:1.6V to 3.6\\//DD 10%
Light ~ VIO
[~ OPT4003-Q1 soal = & DA
o as(eHo) || sCL scL
\ IR (CH1)
INT GPIO/TimerPin
ADDR
Controller
JEND — Micro Controller or Processor
I
6-1. OPT4003-Q1 HyZhBE S 1EHE
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6.3 451415 B

6.3.1 ik
6.3.1.1 FE& 0: ARITEE

OPT4003-Q1 KXW R 5 ABRHY LB R IEHE T, WRBEFAERE Y42 BBR N B R A BT RIFIO AR
HELEXN ARBRB N ZRSE | WL RRNE K LSS ARE B EMEE.

OPT4003-Q1 A EBHEAIELI (NIR) HIHEED, Xf NIR MG HDALEEE  RA TSRO ESTE
REABRTITLWIAR D, MREBBMNEMNEARBRTITILHNLAN , ML EHERRTIESSHAEKR,

MRBMAFES OPT4003-Q1 BEERE T A (XH—K , RAFRAFRTEFRMERSE ) , I OPT4003-Q1
MOAMBREIRESALRENEE , EAFSHEERETRAARRE , BRBESFLHAN, XFPARXREM NIR
AEBTRENERSBRIALERTEBRB[OATALNLER, BT OPT4003-Q1 EEREMLLINDHEED |
BEXMERT , SRMARFEEARBTE,

6.3.1.2 & 1: ITLI 5 ¢

BE 1 B RERENEAARKE  BNEFHEN TR XML, ZIheEEWRE  EXN FEETRRER
XRMBA , OPT4003-Q1 th AT LU ITRAMNIELAANE K MAS TN AXBRERIINEE, BRTEENEEIN
KRZH , BRI AEE 1 BENEELNRNIARSD .

6.3.2 B HARERE

OPT4003-Q1 EEHIHFERRERY , TEMNMRERHNAETEH, EZERT , SXNEN |, S4#H4
HXNTENBRAZEEHDRBEAENFER, ZRHNFERRECATXNEREERE, YitBRTEANHKE
R, XHCERETERERTEANEE , .t EERETEREAFPRENERRE,

6.3.3 4{4E5% (ECC) &t
OPT4003-Q1 M HEFEP XA THINL4ERS (ECC) i , BB TIRSNAH XN B AT T4,
6.3.3.1 B H RIF 112057

OPT4003-Q1 @& — COUNTER FEHRENMEZTESN -2 , BRARIIMER , COUNTER FES#HE
B, ZEERTENRHETESN—BoETIEER , XETRARENELE R, 4 VITHRESELBERM 0 F
WMt , 2T 15, 2B ITHRESEEME 0 HHEEITE , XEUATERTAEER :

o EHIEEHIBREEELNE, FH COUNTER F1785 , HHISSTULLBES |, HARE S EMBIRFEES |
MASEKHPETTHREEE,

o ERNBRERINTENN—MZLEHHE , BERFTELLLEHXINEN COUNTER FEESEXRAR OPT4003-
Q1 E;MEE?F%-HI$§° R COUNTER EH#LMEEM S MEL , NFSG2FRARTHNRERIINEER
B EERS.
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6.3.3.2 #4/ CRC

CRC HFHEHFHEFRTRRKB/MAR , B OPT4003-Q1 NI EHNHHETFRN - , BRNENHLER,
TN TEMSRFZHE HBRLNSEEMEXNVEIR, FFR15HT CRC UWITESE , AIEEHIE
FENNEHNRAFIRIURIE  URIFREIRMNB[HEENBERERS , AR RHIVER,

6.3.3.3 HERT

OPT4003-Q1 EEHEXKNEE K TXZEBHITHE , LENSHRERNESTA A RENRERIE
THAEHETERNE. INBEERGHTEE AR NBE2 —REMERSTE  BEAaEABANEER
THRESHOLD_CH_SEL HfFsRAE, FERUNERENSHEBRTEFR , A EEARINIRSHFFRRE
TN BERA RS, AURERNETERENS TERENN HE AP INREITREERETHEE
ZEFREREMSTERIANEEHERER TR AERNTEFIRETRATRERENITES Z.
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6.4 BR{FIIREIR
6.4.1 BITHER

ovmw3Q1EﬁuTLﬁﬁf
MEEER  ZEIXZUB[GHFABDERSHHERFNER, EZEXNTREREN BN ERE, 3854
MR 12C £ , XEESTHTFERMHEHZER. OPERATING_ MODE HE&EER 0.
ﬁ&ﬂﬂﬁﬁwﬁﬁﬁﬁﬁ?,opmmBQ1émﬁ%mwﬁﬁﬁwéﬂﬁﬁmmﬁﬁ%,#Eﬁmmm%ﬁ
BHE INT I EAEREG4 i, /8 INT DIR FESEHHEEXNTERE INT 5IH, SHEREREERES
FRA |, LURTTREAR B N 29 ad Al [E f8. OPERATING_MODE FHF831%E N 3.
BERfmEES . OPT4003-Q1 B A A XA TR AMAZTER , Eh—/HEEER OPT4003-Q1 &
ﬁﬁﬂﬁf,#Eﬁﬁﬁﬁ%ﬁ%ﬁk%ﬁ%ﬁﬁﬁmTQWLWE#¢%%Mﬁ%ﬁQ

ERMPERN R R AEER,

- BEIEFEEARMEESR : SNMNEAMARSEFBETREHZETSEN , HESZKZHNNE

%ﬁ?ﬂéﬁméwa@&moEE%%#ﬁﬁé%gfmﬂimmkﬁﬁ%#ﬁﬁTéﬁﬂfmmF&
T,ﬁﬁﬁ%%ﬁmoME&%&MEW@@%EEE%ﬂ%mNHﬁm¢ ®Fn, B3eERFiZE EN
ZEENVEARYN 500us , FHZERN , XTERRXNEZ B ZEREX—K. OPERATING_MODE &#&
BN 1,

- EHEDEEARMEER : B CERBREEFEARBATNNENCSERBEYIALXNEE. NYS
HEEERFNEMANER THITHBARSNER , FEAZERX, HROFH | ZEXTHEEEZER
MWERAR, XEENZE KRR XBETHNE 6T E B FEH 2R ZRE, OPERATING. MODE %
BFERREN 2

AESUTAR AL 2R AL ES

- EHME  INTSIHTEREENATRENENRA (N INT_ DIRFEFEEEN0) . & INT SIHAERA
B R ARG PRSI BT R, 5625400 FM ALK YL EIFF A8y e | H ik H e H F 585,

- HEEEM% . XY OPERATING_MODE H#EF:EM 2CEALMANE (HE1R2).,. FEH[EET—
RINEFEM, BT INT DIRFERREN 1, AT INT5IHEEBNERNETR , LiEHEHFE
=

RERBEMA B RERSAEEDENE TS RWFFERE , FI0 12C BLatE, SSARERE, B3

SEERTE (MRER ) MBHERE, MRELHINETR BRI ERAL K NEHFSZBHFER B

B E—REEHRTR.

BRHESNRRMABREAGIER ; Bt , 2XAE NS N &R E BT E (M5 80 HiE
EWATULERMSIRSMEN ts BTE ) . A, RERERBEFTFIR QWAKE REEEZREXMEIAAL
tss , BERNMETSIMER B BIR HEBAETAEFARME 2 ASHER,

6-2 BT &M ITEA TR FE,
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Chammel o Continuous Mode (INT_CFG=2)

| |
| |
l l l
Output registers Measurement(n-1) @ | Measurement(n)ig | Measurement(n+1)i | Measurement(n+2)@
| | |
1
|

INT (output) H H H

Interrupt(n.1) Intérruptn) Interruptn+1)
|
|
|

—
} 2 X Conversion Time }

Device Power Active Power Active Power Active Power Active Power

Continuous Mode (INT_CFG=1)

|
‘ ‘ 1
1 1 1
Output registers Measurement(n-1) >Q Measurement(n) m >Q Measurement(n+1) >< Measurement(n+2) m
|

INT (output)
Intbrrupt(n,n Int¢rruptw Int‘érrupt(,‘ﬂ,
——
} 1 X Conversion Time } i
Device Power Active Power Active Power Active Power Active Power

Continuous Mode (INT_CFG=3)
Output registers Measurement(n_1)->< Measurement(n)->< Measurement(n+1) >< Measurement(n+2)
L VAN m/\ l |

INT (output)

Intrruptis 1) Intérrupt, Interrupti+1)
| ———————————————>
i 4 X Conversion Time } i
Device Power Active Power Active Power Active Power Active Power
One-shot Mode (Pin Trigger)
| \ \
INT (input) 1 1
| |
Trigger(n, 1 Tr|‘gger(n+1) !
I 2XConversion Time | ! 2 X Conversion Time !
T T
. | | | |
Output registers Measurement(n-1) & >< Measutement(n) & >< Measurement(n+1)&
| ! | !
| | | i
Device Power [Standby Active Power Standby Active Power Standby
| | |

Trigger bits set by Controller \

One-shot Mode (Register Trigger, INT_CFG=2)

|
Config register | |

| |
Trigger bits reset by D@vwce Trigger bits reset by Qevice

Triggenn) Trig}ger(m)
i

2 X Conversion Time 2 X Conversion Time

|
|
|
I
Output registers Measurement(n-1) @ >< Measurgment(n) & >< Measurement(n-+1) &

I I
| T |

INT (output) | |
| |
| |
| |
i Interrupte | Interrupt(e1)

Device Power |Standby Active Power Standby Active Power Standby
6-2. FEIETEA THERFE
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6.4.2 Z{THMER

ZRGE - NPIRE RS | UEEED 1°C BANLEREAERRS  S2KBMHER  BEIREFTEXR
ARTHINAFENLSEN. & , N TAUNAEIMRFES (ATETRERSTERETERES ) NEM
REG , WA ERAXHERBLE,

INT 5| ERF AL  FEEALNEHE, ZARBHAVRSNIERTR INT 5/ RFEEIE K&
B, MNMEX LR B 622 NOR 5 AND B#. INT SIMIAYRMATE INT_POL Fi7aR2Hl,

FEEFRMPMBEVHES  SIFE 0 HBRERNFNERARFLEER, LATCH BEFESR4E A XA iER
R —Ff, X 6-1 B 63 CETXHMERNMNINEE, A, INT SIHTAFRERED —fEN B HE
(INT_CFG = 0) g R TR (INT_CFG > 0), & 6-2 ¥R T ZIAE,

THRESHOLD_L THRESHOLD_H
1 [
1 1

1

i Int t Acti
patched - ISRPLAGY  iintermptmactver 1RGPS
indow mode =5 I —
1 1 * Reset to 0 only on reading register 0xC
1 1
1 1
Interrupt Inactive ~ | <———— Interrupt Active
Transpgrent FLAG, H=0 ! FLAG. H=1
Hysteresis mode FLAG L=1 = FLAG_L=0

. -
Light level

6-3. HPTSIBMRA (INT_CFG =0 iR (8 ) MIFEH/IRETAH
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13 TEXAS
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www.ti.com.cn

% 6-1. FHSIBIRA (INT CFG=0 % ® ) NERBhAT A

LATCH &=

INT 5IBR7A (X
INT_CFG=0 & )

FLAG_H &

FLAG_L &

METH

INT 5| lifE R BERS
T (INTEX ) ERET
(INT 3% ) B{E. MR
NEENTERENESR

0: MRNEBERT TR
1: MRNEBEST LR

0: MRMBEST LR
1: MBRNEBEET TR

TE  BREREHS

1: BiFEEO0ER

&), WINT 5IERE

BRAS. EIERH 0xC FF

BRZHl , INT Bl F 28N
FHIREFT RS

1: MRNEBEST LR

0 EOBREMEL ‘ nf NENEENTLEA | WENEENT LRA
Wféﬂﬁgﬁﬁéﬂﬁm TRZHE , UREZ N | FR2HE RS2 EHE
BB MEN INT 315 &, .
B8,
NENEERLEED (&
FERERETER

1: MRNEEET TR

8177 . EiEE 0x0C FiFE:
2, INT BI#, FLAG_H
M FLAG_L BEF&E 1.

THRESHOLD H., THRESHOLD L., LATCH #1 FAULT COUNT ZHfZs524lthiiiTh, XK 6-1 Ffir , AT@S
LATCH ZRiSEEHEE IR FMBREFERN ZEBH TR, TTLE INT 5|, FLAG H M FLAG L F&FE:8

EMEPETIR S

FYFZRBFNEES THRESHOLD_H M THRESHOLD_L HiFSR#THREBENE RN HEFH, BEXAT
REZXEFHERNIUTE , BB AERNITE B, FAULT_COUNT FEIRRE 7 AR PHIEHHEEE R
BEVNHERSPIBNER HEFZH HHRE, flt0 , FAULT_COUNT & 2 N TFHEAHEITE , EXHERLT , K
FFESHTHERARHERFNNE , FNFLKIK 6-1 FFARE INT 5IH. FLAG_H M FLAG_L K%,

3 6-1 3 HAY INT S5IHIZIBEINE INT_CFG = 0 R B, M5k 6-2 ik , ATLAE K INT 5|1 Zhs8E

, SRR LS

R FIFO 2R, BEMETRE INT_CFG >0 MIERT , FLAG_H f FLAG_L HFFsa B #EIREK 6-1 FAASIN AR
=17 INT BIMIEVIREER INT_POL FEaizHl,

% 6-2. INT_CFG REF=4M INT 5|H1TH

INT_CFG & & INT 5|BizhAE
0 wmxk 6-1 FiR
1 BIREEIRE | INT SIBI L 1us Boh LRt B &
2 FHTFRFELR , INT IR S 1ps BOPFFERRIEN , IETRHNE

BNEHEEMR

FHATEREER | INT 51 BIB S B 1us BPREERT B
2%

, BA$E°R FIFO

16 BEXXHERE
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6.4.3 RETHE%ER

OPT4003-Q1 EE B HERREER , TEMNMEERHMNSEERE, ¥ RANGE FESHIRE N 0xC AI# A
ZEN, ZERGEEYIARBRRGN AN EENASKBEHTINENSEHER.
MENEEFEHFERN TR, IT—XNENFEETESRLY —RIFARIZE, MRNEEFLHEREN L
R, WT—XNENFERCELEMN—RRE,
MEHRHTFAZRSBAREEMMSHENEEBHFHER  WhILHFNE, FTHREZERNEE, WREEX
BEHERE , BGLSFEREN—FR 0 AEAZEREMHTNE, Rt , EXTER T HRERE NN X ZHES
HAlE |, SERAIR & EFrE /AT A ATAELL CONVERSION _TIME i B F 178538 ~AVAT A &,

BARNERZEE  ENRGBRERAZMEARESENERRE, BR , TERFHREEE. FHRE
EEASXAESHEREREEE , HARFKERENERRETET. & 6-3 3HTERERFRE.

5 6-3. SEELREFER

RANGE FF8iRE

HEHEREESRS

0

561lux

1122lux

2244lux

4488lux

8976lux

17952lux

35903lux

71806lux

O N[O || W|IN| =

143613lux

-
N

HEREEEZBAE
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6.4.4 LR FEBREH

ik 6-4 Fi/m , OPT4003-Q1 R Z AN ALERKGATE, HEFBEEL N —XNENSHEITRFATEENRE , 2
BEFAESESTNERMERNNE. WESHHETERNRE , ME/7E BoPEE,
3R 6-4. FinntEEE

CONVERSION_TIME #1788

SR ]
SEE
0.6ms

1ms

1.8ms

3.4ms

6.5ms

12.7ms

25ms

50ms

100ms

ol N[O | ™M WOWIN| ~] O

200ms

-
o

400ms
800ms

N
N

6.4.5 FREEME (A lux AL )

OPT4003-Q1 MEREHFEALLH ADC RIEBEH ML FFEH. [HFNHEHERIBIRE : 4 N EXPONENT FF
B3I 20 N MANTISSA i, XF—HFINBHEEENHEI AR E—EBENEELERT , EWTEERAMN
HAMESEE, MANTISSA RN EATEREEANSNENBERELNLMYE ADC R , T EXPONENT &R
LML FER. FMtEERTES B3 EREERZEEHE , LB 1E X 6-3 Fohit&,

AUERUTARRKAERER.,. 8%, FAAFERX 1 HAEERX 2 iTE MANTISSA, TR, FAAFERX 3 H
5= 4 itE ADC_CODES, &5 , FAAER 5 iTERE,

MANTISSA = (RESULT_MSB << 8) + RESULT_LSB (1)
C1%
MANTISSA = (RESULT_MSB x 248) + RESULT_LSB (2)

Hep
+ RESULT_MSB, RESULT LSB #1 EXPONENT fu 2% i FF58 — 25

RESULT_MSB ZF #7853 MANTISSA B9 12 N &AM , ™ RESULT_LSB FF88%&E MANTISSA 19 8 M
BERNM., EHLERAKXENTEZE 20 i MANTISSA #F, U4 EXPONENT L EEMNSEFEFIEE.

1+8 EXPONENT # MANTISSA 84 /5 , BEAFEN 3 HAER 4 itEL 4L ADC_CODES,
ADC_CODES = (MANTISSA << E) (3)
%
ADC_CODES = (MANTISSA x 2*E) 4)

Ei7es E WEmA{EN 8, Eitk ADC_CODES RFrER—1 28 U#F. WAREX 5 iR , ¥XNBBFERRNEM
ADC_CODES &7 , XRAZHIRNBEE (lux).
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lux = ADC_CODES x 535E-6 (5)

MANTISSA 1 ADC_CODES #RM|BAMEE , DBEE 20 v 28 UXREKTR.,. EALXATFXETENEHR
BEe, pEREYNBEERBLUPERBRHIIEFEE, BUNBANBREXRE#T-LEXXTKEHR | fink
BEZE (<<) 818 32 LK T

6.4.6 MEAN T

THRESHOLD H RESULT # THRESHOLD LRESULT HREZ R FESHE 12 £ , M
THRESHOLD H_EXPONENT # THRESHOLD L EXPONENT HERBFTERE 4 L. NRES%M

ADC _CODES £HIE#H TR , M T ARFIR. At , REFESREANNAZTEFR | LIEES ADC_CODES #
TR,

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

ADC_CODES_TH = THRESHOLD_H_RESULT x 2A(8 + THRESHOLD_H_EXPONENT) (7)
A

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

ADC_CODES_TL=THRESHOLD_L_RESULT x 248 + THRESHOLD_L_EXPONENT) (9)
REREBEAT AN LREE , RN HEEH,

R ADC_CODES < ADC_CODES_TL , N2 A /E K B-F (10)
A

% ADC_CODES > ADC_CODES_TH , M& M &5 &-F (11)

BHE FAULT_COUNT HHFHRRE L NTELENWHESEF JHAEMEF B4, 2REMEMED
FLAG_H Ml FLAG_L F7Fes. EXGEREBESRETHHER B2, TH THRESHOLD_H_EXPONENT,
THRESHOLD_H_RESULT, THRESHOLD_L_EXPONENT #l THRESHOLD L RESULT F#&F&u5mHFFsR
ZENXR , N TFRENAERREEINHEIRTEE,

6.4.7 kPR

OPT4003-Q1 BN D HRERTELNEREMNHEERETE. RAL%M ADC_CODES #9 LSB Z#E R
T ERHNEREEADHEERIURT (WX 6-5 FiR ) BB ENHER. TR PXRREN KGN E
N ,LSB A O0EXR,

5+ 6-5. 7 HER
it 24
CONVERSION_ | o MANTISSA 0 ’ 1 ’ 2 \ 3 \ 4 5 6 7 8
TIME %177 £ 40 AREREE (B lux REMUNERDHE )

561 1122 2244 4488 8976 17952 35903 71806 143613
0 600us 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 2.191 438 8.77 17.53 35.06 70.12 140.25
2 1.8ms 11 273.92m 547.84m 1.096 2.191 438 8.77 17.53 35.06 70.12
3 3.4ms 12 136.96m 273.92m 547.84m 1.096 2.191 438 8.77 17.53 35.06
4 6.5ms 13 68.48m 136.96m 273.92m 547.84m 1.096 2.191 438 8.77 17.53
5 12.7ms 14 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191 4.38 8.77
6 25ms 15 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191 4.38
7 50ms 16 8.56m 17.12m 34.24m 68.48m 136.96m 273.92m 547.84m 1.096 2.191
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R 65 THER (&)

128
CONVERSION_ | g MANTISSA 0 l 1 l 2 ‘ 3 ‘ 4 5 6 7 8
TIME %778 GES A FRERE (5 lux FARN R PE )
561 1122 2244 4488 8976 17952 35903 71806 143613

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

1 800ms 20 0.535m 1.07m 2.14m 4.28m 8.56m 17.12m 34.24m 68.48m 136.96m
6.5 w2
OPT4003-Q1 X#RHEER ( &Ik 100kHz ) . RIFEIR ( ik 400kHz ) MEFEEX ( &k 2.6MHz ) & HTH
Wo BRIFEMIFHER R R BINDI , B F/So AEI12C B B NABT BEER,

6.5.1 12C B8R

OPT4003-Q1 £ 5 12C M SMBus #EOKFEAEM, 1°C 5 SMBus i EHER. ANEEF I2C ZEORAEETE
A~ REYHEFm I Z B E R T HEE SMBus thHil.

TR B H A S MERB B4 . —4 SCL R ASIHAM— 1 SDA F RN AHKESIM, S&smas— M2
FIRRERAF , AT AR BTRE (SCL) , BHREKBRAERBHMNEILRE. A T%—ﬂt—ﬁ‘ﬁ?‘fﬂ’ﬂ%ﬁﬁ: , R
BEE SCL hEBEFEF - M RIEES&E (SDA) WEBRETMNENNERES —NEah &M, BLENRE
BireRFERE SCL LARBABRBUFT  KE—VRB\FERTHRIREERBEARE, E%n/\ﬁ‘f’ﬁl’ﬂﬂwqﬂ
i, BT AR B ARSR A — NBIALT SDA THNESBTF | XHRSIS K H AR,

REERHBFEEEHRE 8 UBE , EERE-NEIAML, EHELBHE , SDA XAREFRE , Fef SCL A
B8, SCL NE®BEFA SDA ENAEMZILLBINAR—MTRREF LR, FRTHAERER , BHRSE
SCL I & FaIFF SDA MR FRNEFHRF , EH—MELIERM, ZERHME 12C #EALSFE— 28ms BEKE
IEBIEE LK, MR SCL L&A R BEAFRFHERF , MELRBHREL.

6.5.1.1 EiT L4

E5 OPT4003-Q1 BfE , BHIBRMSAELRED 1°C B@t. AF , BHI2RATET B Rt 755 5k3 B FRasf
Fito BRMatFRHIFE -7 AR —NF BN | &G EVERXTURERRRIEREARE,

B ¥ ADDR SIHLEEZIATEANSIMZ — , ATLAIREB M 12C bk : GND, VDD, SDA = SCL. i 6-6 B4
TEBHMN ADDR 5|HELER ATREM I, BIXELBENEAX ADDR 5IMAVPRSHITRE , AkEZEO ERE
EATES 28, HAURZ 5| IR REE S PR E B,

20 XX R Copyright © 2024 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=ZHCSLE6A&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 ZHCSLEBA — AUGUST 2023 — REVISED DECEMBER 2023
# 6-6. ADDR 5| it sit

ADDR 5| B RatE 12C i3k
GND 1000100
VDD 1000101
SDA 1000110
SCL 1000111
6.5.1.2 FT#O

OPT4003-Q1 £ I°C B4 SMBus Li9FER BIRSRHZ1T, B SCL B Ep4 ALK EE R SDA FFIR 1/0 &K
BIELAER, ZHRAOEER (BX 100kHz ) . REER ( FiX 400kHz ) MEEER ( FiX 2.6MHz )
HERD. ERENTEREFTH , BEREREERML,

SDA 1 SCL 5|48 £ R IEE MRS MEZ S L SR AN E LM AEENMELRFEN N,
6.5.2 EAFNEE

BEE 1°C ESFIIMRABEAELN T FRbI , AJ5E OPT4003-Q1 LHRBESFFHR. AXFERNANUNE
RN TRIIK | BSH FEaARS . TEELLNE (0B 6-4 FiR ) BE RW L AKSB R BiRituF
T ERRNE-NFT,

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 —>‘

6-4. iR E 12C F1Fagtbut

EAFTFRNEIBRMNRHBRERANE—NF NG, XMNFHNEREY , b RW LN EBF, RfE , S/4H
INBWRE - AR, BEREKENT M FHTREESEEANTFRNLIL, TRNFTEAHTFSRLE
WHATFUMNTER. FEBUANRISNIEFT, BHFTUETERB I TEILRARL EBEER.

MEBRHERIREE , EAREFRETFRBUPHRE —MEFHEELRBUREDSE L REUBNF7R, ERi
MREERFER LY KPR FOBD 12C EAES ., BEXREZBAIBEA , NE RW U A EEFREH -
Bfrtit 7T, EREFRMEUFINELS T, RE , BHRER—NBHZRME , HE RW LN SBFHRE
BiribitFH , LEFERMG T, T—MNZTHEFRARE , REFRBUAMBERFFRNESERFT. %
FHERR-IREZHB[HEIA, AFERBRAREFEARFZT . BHBHANRIIBEFTT, 2RISR TEEK
FAREFTRERFBEIA , RERBHREFLEFA , RELEBFEELH. IRFENE -FERHTEENIERN
BE WEFESREFTEFRIBUFTT. BHE2REFTESRBU , BT -REAREERZBU N IE,

6-5 ME 6-6 DA ERTEAMRERENFE, BERENFERFTNREAERET , CERBEEARTF
o
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1 9 1 9 1 9 1 9

\/\ | A\ @@@@@@@ﬁ @@@@@@@@ @@@@@@@&

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

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

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

B 6-5. 12C B ARl

=\ /1 o/ NG0R BEOEHR00, 0000006

Start by ACK by From ACK by From Device No ACK  Stop by
Controller Device Device Controller by Controller

Controller(2)

-+——— Frame 3 Data LSByte 4%

P Frame 1 Two-Wire Device Address Byte (Um| -«——— Frame 2 Data MSByte ———»

A tAEERIEIBSIZEM ACK,
B 6-6. 12C &HURHI

6.5.2.1 & I’C &=

MEBELZEERE , SDA M SCL & B#M LN EESERLENBHFNESEE, BEB[ER—NBIEH F
—AﬁWM$ﬁ%ﬁ E¢@anLaﬁ)ﬁﬂ%ﬁﬁomommmoﬁ%ﬁ?ﬁh&ﬁfjﬁﬁﬁi(
400kHz ) T HO%#TﬂHsﬁﬂ%ﬁﬂﬁﬁﬁw mmﬁéw%ﬁﬁﬂ%wmﬁm%f&%uﬁﬁ2MMZ
Z=1To

RE  BHSREREERIRY (EERIRXHERHIZHEEHRNNF ) . EXNEENTFHBEGZE , H
WE FISEX -3, RIFEATNEHEESE 26 MHz, TEFRAELEE K MREREENEIRGEFELR
hEHsﬁtofmﬂﬁ iHS&T%wm%#Mﬁﬁf&%uﬁﬁwsﬁfo
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6.5.2.2 22X IEE

OPT4003-Q1 X#F I°C RERFEER , XEHTEAREM AL BL LNESHE | NN BRHERHIRH
BMBE
ZRREAEXNZH , FM 12C ZFMBS LN BMHZEIEHINIT 1°C EARKE , REHITEERH 12C REURE, W
RNELMBENHHFFERM FIFO FERZMBBENT T EM 1°2C ZMES , WEHANFTEA-—RTEHR
B, IR SANANHER, BRARAERG , RREHULESRTERER (AN FT ) FEFE
7, NIZFHRITEARERNGETEREIREEH
RE 12C_BURST HEHUBAREKER, RHFLESTHE , BHELNRETES I , AEBEEEHE,
6-7 2R T I°C BA, BRERMRAERNRIRETER,

Register Write Operation

x Register x . X . x
Target Address |W 2 Address 2 data[15:8] 2 data[7:0] 2.

Register Read Operation

i N
Register OI Target Address |R

ACK
ACK

N4
Target Address W data[15:8] &() data[7:0]

Address <

ACK
[

J

ACK
CK
CK

pointer set 1 Register Address
Register X X .
Target Address (W Address g. Target Address |R Q data[15:8] 2 data[7:0] 2
| . J
Register Address+1 A 4 Register Address+2
< < < Start
data[15:8] 2 data[7:0] 2 data[15:8] (<.(> data[7:0] D
Stop

Register Addréss+3 Y Register Address+4
datartsgl [S|  datamror (S| datapse; S| qatarrop [S Pointer reset to
ata[15:8] |Q ata[7:0]  |Q ata[15:8] 1O ata[7:0]  |Q

J

ACK

< p,

AN

Register Address

\. J J/
pointer auto increments by 1 every 2 bytes

6-7. 12C &4k

6.5.2.3 B EENTH

IPC BRI BENATENEFEEA Koo REMEL LMER BENGTHWAESESF. A I12C #uk 0
(0000 0000b) AEHBAS #E. HREEHIE =it FF 4 06h (0000 0110b) B , FEFHEML BT, BEILE
%, RURE-MEINM , FRAEEERREN LBEMRIASM,
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6.5.2.4 SMBus 7% 1557

SMBus I8 B 7] RIFIR B K H AP UTEY B¢, MUK B ZEMMWAINEE , HEET SN BRSRMN  LERHE
SEWEMA SR HIER T MR

OPT4003-Q1 ATASIFE O LLRER TIWA SMBus B mabit, FiEBEERXT , OPT4003-Q1 FAMEN
SMBus 3R a5,

6-8 E R T 83X SMBus BiIRMBIAIITH ., LHALEESH P RITL BN BEFNIRASA |, #2525 AT LA B IR M 5L
Birttoit, EZEBRMMZE , ERERVETMERFZ4BLBEIBINEIRMMNHERL EREERN 12C bt
RFMREC. ZBRMNAREMRBESNTENBERSEH. NRSTF—PERS4EE#TEE , BARALEL
HEAN, EEREBUNBEFEMRBDIMH, R OPT4003-Q1 REMBHHE , BHFFLBINI2CE
%, B INT SIBMRIFEIIRES |, 127 12C 242540 B8 & H /54 SMBus BRI . 2 OPT4003-Q1 &R M
HE , SSAFRINZES HN INT 5IBNEE R IEERS. BFASTUBRAEERNGS , RESEZER
INT SI8, BXMMEFEREN INT SIHNER , BSRETHFHER BD. BESFTUMNLEREEFRT B
HEFRERA < OPT4003-Q1 FHIRHIES ., FLAG_H BEENUNHE—1 LSB Xi% , B2 EEHIFRMHEX
OPT4003-Q1 HHiREMNHMERS, MREZEHFZFEHMES , JUEHELERFFHAEEFFEE. SMBus Bk
MR FR45EB FLAG H M FLAG L FE.

|

1
SDA \ 0 0 0 1 1 0 0 RI'W 1 0 0 0 1 oo@

Start By ACK By From NACK By Stop By

Controller Device Device Controller Controller

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

A. FH R FLAG_H &7,

6-8. SMBus ¥R I S5 = H
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7 HiraaiRe

71. S Rme

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 BE CONVERSION_TIME OPERATING_MODE 8% 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
och FLAG
11h 0 DIDL DIDH
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7.1 FE&H
7.1.1 %728 Oh (wB =0h ) [EfL = 0h]

7-2. 1583 Oh

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

RESULT_MSB_CHO

R-0Oh

BWE  RW=EE/EA ;W=RE ; -n=8NENE

7-3. 517838 00 FEiiEA

fir FB il = e
EXPONENT %#iH CHO., BEBEXNENHER. AER
15-12 EXPONENT_CHO R Oh B BIE T
11-0 RESULT _MSB_C R oh L£REFEMSB (BREERL ) CHO. ATFIHHERTATE
HO EXPONENT SH 22K BESR B MANTISSA.

71.2 FF8/ 1h (wB =1h ) [E{L = 0h]

7-4. 1788 1h

15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_CHO
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_CHO CRC_CHO
R-Oh R-Oh

BWE : RW=REU/EA ;W=8RE ; -n=EMNEHNE

7-5. 51738 01 FE%EA

fr FB el

s

Ll

RESULT LSB_C

15-8 Ho

R

Oh

LREFE LSB ( BREAMM ) CHO. ATUHERTRATE
EXPONENT SARRE N BER I MANTISSA.

7-4 COUNTER_CHO R

Oh

RHITEER CHO. RENITEER | BIRERIIEE,

30 CRC_CHO R

Oh

CRC 1 CHO.

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

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

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

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

26 EXXERE
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7.1.3 1788 2h (R¥ =2h ) [E{L = 0h]

7-6. 188 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

BWE  RW=EEUEA ;W=RE ; -n=8NENE

7-7. 51788 02 FEKEA

fir FB il = e
EXPONENT % CH1, BEBEXNENHER. AER
15-12 EXPONENT_CH1 R Oh B BIE T
11-0 RESULT _MSB_C R oh Z£REFEMSB (BREERL ) CH1. ATFUHERTATE
H1 EXPONENT SH 22K BESR I MANTISSA,

7.1.4 1788 3h (®¥ =3h ) [E{L = 0h]

7-8. 1788 3h

15 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_CH1
R-Oh
7 6 \ 5 \ 4 B \ 2 \ 1 \ 0
COUNTER_CH1 CRC_CH1
R-Oh R-Oh

HE  RW =EVBA ; W=

p-n= ERENE

7-9. 51788 03 FEKEA

fu

FB

£l

s Ll

15-8

RESULT LSB_C
H1

R

oh ZREFH LSB ( BREAMM ) CH1. ATUHERTRATE
EXPONENT SARREN BER I MANTISSA.

7-4

COUNTER_CH1

R

Oh RHIUTEER CH1. R | SRERNIEE,

CRC_CH1

CRC fi CH1.

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

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

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])

Oh
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71.5 728 4h (wEB =4h ) [EfL = 0h]
7-10. 778 4h

15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO_CHO RESULT MSB_FIFO_CHO
R-Oh R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO_CHO
R-0h
U RW=E/EA ;W=RE ; -n=ENEHNE
7-11. 5588 04 FRULHA
i FE e il = i EA
15-12 EXP%"‘EEE—F'F R oh kB FIFO CHO #9 EXPONENT B7288
RESULT MSB_FI . ;
110 FO. THO R oh B FIFO CHO #9 RESULT MSB H17%
7.1.6 128 5h ({W¥ =5h ) [E{L = Oh]
7-12. #1588 5h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT _LSB_FIFO_CHO
R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO_CHO CRC_FIFO_CHO
R-Oh R-0h

BWE : RW=REUEA ;W=8RE ; -n=EMNEHNE

7-13. 1788 05 FEHA

iz B EFiil —E\s A
15-8 RESgé‘TEhS()B—F' R oh X & FIFO CHO # RESULT_LSB H1788
7-4 COUNTERFIFO R oh 5% # FIFO CHO B COUNTER 775
3-0 CRC__FIFO_CHO R Oh % B FIFO CHO # CRC H1758
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71.7 728 6h (wWE =6h ) [EfL = 0h]

7-14. §47#% 6h

15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO_CH1 RESULT_MSB_FIFO_CH1
R-Oh R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO_CH1
R-Oh
BWE  RW=EEUEA ;W=RE ; -n=8NENE
7-15. 1788 06 R M
i FB FeF =4 e
15-12 EXP%NEEI—F'F R oh 3k E FIFO CH1 K9 EXPONENT %1758
11-0 RESgéTEﬂfB—F' R oh KB FIFO CH1 # RESULT MSB S175
71.8 FFER/ 7h (WB =7h ) [E{L = 0h]
7-16. 3188 7h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_FIFO_CH1
R-0Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO_CH1 CRC_FIFO_CH1
R-Oh R-0h
e : RW = iEBUEA ; W=RE ; -n=ENENE
7-17. 1588 07 FRHH
i PE £ il =4 e
15-8 RES%TEﬁB—F' R oh 3k B FIFO CH1 #9 RESULT_LSB Z1758
7.4 COUNTCEHR;—F'FO R oh KB FIFO CH1 # COUNTER 2172
3-0 CRC_FIFO_CH1 R Oh 3k E FIFO CH1 # CRC H17.88
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7.1.9 728 8h (wW¥ =8h ) [EfL = 0h]
7-18. 1788 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 \ % \ 1 \ 0
THRESHOLD_L_RESULT
R/W-0h
Bl RW=EEBUVEA ;W=RE ; n=8UEHNE
7-19. B178% 08 PR
i FB &3] = L
THRESHOLD L_ . %
15-12 EXPONENT R/W Oh RERSFRER
THRESHOLD_L_ g
11-0 RESULT R/W Oh RERSFELER
7.1.10 F%E8 9h ( f®# =9h ) [E4L = BFFFh]
7-20. 728 9h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
THRESHOLD_H_EXPONENT THRESHOLD_H_RESULT
R/W-Bh R/W-Fh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
THRESHOLD_H_RESULT
R/W-FFh
BWE : RW=REUEA ;W=8RE ; -n=EMNEHNE
7-21. 1785 09 FRHH
i FB il =4 L
THRESHOLD_H_ N o
15-12 EXPONENT R/W Bh REESERER
THRESHOLD _H_ N
11-0 RESULT R/W FFFh RESSFEER
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7.1.11 %88 Ah ( "% = Ah ) [£1Z = 3208h]
7-22. 51788 Ah

15 14 13 \ 12 \ 11 \ 10 9 \ 8
QWAKE 0 B CONVERSION_TIME
R/W-0h R/W-0h R/W-Ch R/W-2h

7 6 5 \ 4 3 % 1 \ 0

CONVERSION_TIME OPERATING_MODE Btz INT_POL FAULT_COUNT
R/W-0h R/W-Oh R/W-1h R/W-0h R/W-0h

B#l: RW=BEE/EA ;W=RE ; -n=EMEHNE

B 7-23. 1788 0A FERiiHH
& e SR -0} 88

TRXMTFTA BERE BIR |, BRI 7E S 0 AR B T HRIEM
15-15 QWAKE R/W Oh FHRSRE, VERATEAMEAER , SR FESA
o, AR TERGBREFIES , BNBREIDNE,

14-14 0 R/W Oh MIERMHRE A 0

RHBGNHRERRERIEE, XT 0 E8EERNME
B , ZFFHENEN S EXPONENT FiFEME,
0 =561lux

1 =1.1klux

2 = 2.2klux

3 = 4.4klux

4 = 8.9klux

5 =17.9klux

6 = 35.9klux

7 = 71.8klux

8 = 143klux

12= AmER
PRI BR M F AR B[R]

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

2Rt zETES

0= Wi

R/W Oh 1=BF B3 EE 2 RAER
2= B RfbE

3 =S

3-3 LATCH R/W 1h B AT EELNBES INT 5| BIE TR S5 h e,

FRE| INT 5B R M SE RS
22 INT_POL RIW oh 0= 1KBFENK

- ERTPEN
BETHSFHEETRAEES O NEEHRESEH T EMA
BENS : 555 (FLAG_H) AIFREIE (FLAG L) BFE.
0= —MFEITEH
1= WANEE T
2 = OANREE T
3= \NKFEITE

13-10 EE R/W Ch

CONVERSION_TI

9-6 ME

OPERATING_MO

5-4 DE

1-0 FAULT_COUNT R/W Oh
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7.1.12 %32 Bh ( {88 =Bh ) [E1Z = 8011h]
B 7-24. F1783 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

Bl RW = REBUBA ; W= RE : -n= SR/EHE
B 7-25. 1788 0B FEiiHH

iz B il £ ) UL

15-6 128 BE 200h PHPIEBHE A 128
HEZENBEER

5-5 THRES:SIL_D_CH R/W Oh 0 =3#%%E CHO

- 1=3%&%E CH1

B7E INT SIS M.

4-4 INT_DIR R/W 1h 0=H8A
1=4%H
PR BRI 45 SRS Y an R AL I
0 = SMBus &1k

3-2 INT_CFG R/W Oh 1=INT 5| EBREIREEN
2=INT 5|HES 2 REREEN
3=INT 5|HIES 4 REBRFEN (FIFOEH )

1-1 0 R/W Oh PHIFERHEEA 0
REREREA PC REER , BEESNENSFRETE

0-0 12C_BURST RIW 1h MEFEIE BB 1, BARESRD 12C ERE,
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7113 FFH/ Ch (®¥ =Ch ) [E1Z = 0h]

7-26. 1783 Ch

15 14 13 12 11 10 9 8
0 0 0 0 0 0 0 0
R/W-0h R/W-0h R/W-Oh R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
6 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-Oh R/W-Oh R-Oh R-Oh R-Oh R-0h

BWE  RW=EE/EA ;W=RE ; -n=8NENE

7-27. 1588 0C FERi%EA

fu

FB

Eic)

Hf

i

15-4

0

R/wW

Oh

MIEBMHEA 0

3-3

OVERLOAD_FLA
G

R

Oh

ErRBEHRIBPANRERHER , ZBEABERRN
SRR L TRERE,

2-2

CONVERSION_R
EADY_FLAG

Oh

BRMBERSERERAN TR, RIRSERRERNRE
1, EREMFESERNREAFTFRBL OxC MER
(RENO),

0 = EE#{THHR

1= FIRTER

1-1

FLAG_H

Oh

HESTERRARRERREEERRIBNEE, W
HEZ5FH FAULT_COUNT B85 E X MIELEMEN
B, %EATF THRESHOLD_H_EXPONENT
THRESHOLD_H_RESULT H#8H &3 , Il FLAG_H

0-0

FLAG_L

Oh

HREERFFERANELRETEEERRE. MRET
B FAULT_COUNT HHFSEXNELBENNE |

% 8/5F THRESHOLD_LOW_EXPONENT A
THRESHOLD_L_RESULT HF 8+ %S , U FLZER
10
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7.1.14 FE8 11h (RB =11h ) [E{L = 121h]
7-28. 1788 11h

15 14 13 \ 12 11 \ 10 \ 9 \ 8
0 0 DIDL DIDH
R/W-0h R/W-0h R-Oh R-1h

7 6 5 \ 4 B \ 2 \ 1 \ 0
DIDH
R-21h

U RW=E/EA ;W=RE ; -n=ENEHNE
7-29. 1788 11 FRUHA
i FE e il = i EA

15-14 0 RIW oh BFEMKEA 0

13-12 DIDL R Oh BHEIDL

110 DIDH R 121h =4 IDH

34  EXXHERE

Copyright © 2024 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=ZHCSLE6A&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 ZHCSLEBA — AUGUST 2023 — REVISED DECEMBER 2023
8 KL MK e
&ix

UTNARMSFNEERET TI TH4AE , TI FTERELBUENTZES. THNEFATBERTHRSE
EEHAR , LRI E RIS A IARSEINEE,

8.1 NAEE

HTHRREXARR ZATEHETERBNEARBAREHNA , Rt eNEFTEGARNE RIEKRR. 2
TERWNATHAXELAPER OPT4003-Q1 HIXBER.

8.2 AR

8.2.1 BN

mAE 8-1 FiR , BRFBOFEME, ¥ OPT4003-Q1 12C SDA 1 SCL 5IHIEZRIN AL ERS, MinflzsshiH i
WEAIBBWERGIM ., NRZBFAEREER OPT4003-Q1 MAECEHASE R |, NISF INT 5| #IERETIRE
BRI EIEA /0 BIMl, iZ INT SIMEZHAR , SRELA AL EXNTRENE, IRELHESTUMNEKI
FEEAGE, EEFHEXNFEASHRNLEREMES, SRAEBERRXHERAEHEEZTFEIES, £EA
FHFEEWEIRES SDA F SCL 5l ( HAXLESIMEETF R HEN ) 2 AEZE LN BEME, MREM INT 5]
B, BN - LR EBMEEED INT 5, X EhBEMNEBER 10kQ. TUEEBLBARMICBHEER |, I
TEHRERE, ThE, RREMHAAER,
Short or Open
i I

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

Light ~ VDD I § § VIO

[~ OPT4003-Q1 soal = SDA
< ALS (CHO) SCL ¢ SCL

\

INT . GPIO/TimerPin
ADDR
Controller
_|GND — Micro Controller or Processor
HE

8-1. BN A RER

BFEEFKZN BoNA T BRAMETFEE,

R SDA # SCL B|MI R &ER T IEEMN&IThEE , BREAZYNFRIRRXREFRLHABESEBNES
B, MRS ARENRFEREARXBELERCANBERBEEETLR, Z— I TSI AREFNRFERRSEHE
EWEMTFRESR  AHNTFKEELEMS. EEENHEDT  NEELKERBERUREEERFHBEHALK
F /O &R MBAE IR AR TTAEM,

8.2.1.1 RIFER

EEANBT HERBWRITER , ZAERBERINFTERCEBENAFTIOEENRSE D, ZNARKER
BREERNERNRY, AF£0B2 LT HERBEBNE (FoV) REHBAASIEIEET,
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8.2.1.1.1 ¥Z#0
8-2 ERTHREXEBMRT, RRBXEFRREE O NABE-RE , RREXKIEFRTEE 1 WHEZRE,

in 1
P N

0.31
|_3+

(e

Wil wikv;

0.4
et

8-2. e UE

BE , EARELERFRANXFEEBRNMET A BN ERROMEE, i, IEAREITEANE
O, B G BEERE - S EBIRTHAR KRS L. XHEOMHMEEREABRHRE, At , h TREH
BN, BESL4TRAZFZXETHNZE, RTEONRENSE , EAAEBMNEY KNG RITARR,

NIRBHEMRE , FANTERED R £35°, B +45° RE K, EXOMEFMRITMZHE—SiTie , §5
5 OPT3001 . #5575 B Fiifto

EENARKLEEFREEE 5% 2 30% M , BHATRET 1%, FARXEERREENREEFTELEE
RBUARKSINAENE , ANEFRRESBOERBNENTHAXE, BEEERSE O LR ESKRE
EOMBRIMARBREMKZYR , TUEE O, &0 00 IERAXMESRRRERSERITIABH
HESB|/UENERN KL 2BFTE—NER, EEBNERITIAMINL | NERRIZ RN BF[EN BT

REBENEKNZENFIEANERERBUNLNEFE  BREESKNMPHNVIAREFERBRE, FH
XERBKMER I —SRETAAEINAXNER  MNMBREERSBNERE, AWM , AT ZSHEEHEN
deMIMPFEEED |, Bt T AR TR REX TN , FEGHEUXENNNEE FEBIREREFRE,
NRBHERBE , RIFERITARXES THEALERN , ENREEXABMREOSEH., IEEHREOEHATE
ERBLFERATHINBRHARR  SBANNELRMERBEREMANAFAMETIL, MREERPREO S
M, BAZSBGRBANEZRISR[E , BRIZS[EX TN ESEN BAE DM R BN BB ERE.
KEBRRBERSI D , AIHBIAVIRIT AL RARERSEZL ; BER  RIRZRITARKED THAEN S
VEBEESHEERMITNENRESETHER  SNBEDFLESTM L RI[—RER,

8.2.1.2 ¥R I E

8.2.1.2.1 R&HiRit

SERESRITE , T-HESHEXVIRIT. BXEO0XNDNEABNAENEIFMAINIS , FSHE OPT3001 : ZEH
1555 7 /75 B F o

8.2.1.3 WA HILE

ERERNES ARBYIENATE (FSHARE 5-2 ) RE T EBRF[ERTERBARMS TREEFBIEBNED, 4O
ABENRBEFEZRBRFAEEALRLFENER THREEATEBNLLANE. REAWALERNEESERN
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TALWAE 5-3 iR, HERBRERERGRN , ERB/AEQNMNBERNTRSZIEMW, OPT3001 - HFEX
R AR MR F AR T B X ER A BRENRARR IR SN ES HAEL.

8.3 ILFik iRk

SEXZEFR—# , 4E OPT4003-Q1 ETE%%U'J\/L,\ T RERARAGRTRERI , EREAMEE~HIE
ARk | BN RS RABLSMREEE  UREHEME, REELRESS  TEQ. ELMEbKx2Ns
SR, BARYTAENERRET BRLBEE,

NRBANEZREFTESE  FARAEETAIRABENRREBEEE/LT. BRERATREFERMEN
FRNBREIR  ARBANT RMIMEAERE.,

15R OPT4003-Q1 eEEEM T , BREXFRARTE SR, NEIEMEZHE,
8.4 BiFRAMREW

R OPT4003-Q1 MHEFRRBNHBREREK , BERABNUXARHFNMHE, ARESLEMEE , 3344 VDD 5|
EERENKRBEFBER , ZERE— AﬁL%ﬁ##Ti}%iﬂﬂ’J 100nF EHRBEFS. EE%Z%%#E’JEEU.Wﬁ%wE
1& lﬁtﬁﬁ%ﬁﬁ%ﬁﬁ{ EEE’J:&IEQ

8.5MF
8.5.1 HAKE

TI BBV EREARABERERMFNULE , BFEE , tHHAFRARDEXHMRITHMEE, NER
EREREFE ARSI SR , UL RS RAFEBALR, FEREAARBESIR
THBERGNESLBERES T, SENLLHRENFALESTASKEE PCB L5 OPT4003-Q1 48
MN—M, Am, ﬁﬂﬁiﬁ%?‘iﬁéﬁﬁiﬁi‘l‘ﬂ’ﬂé’ﬂﬁ%#o

BRFmANTREN SMT ARUUEXERE, ZHEUEAFMEEMBERENES  ARERE (SMD) F&H
JFFAERERE (NSMD) B& ., SMD EEMNEERFANTEEBFEEMNERZITA , M NSMD EEHEERTTA
RTEREENEERT. B83BRTXLERAFTRABNES, LAEE SMD BE  RAXLESREMT
ERENEERTMNALERE. X SMT M PCB BUHW# — LWt , BSWEEFULEZN WS

Top View

NSMD

8-3. FHEERTE (SMD) & MIEFIZERE (NSMD) 12#

8.5.1.1 BRI B E K
OPT4003-Q1 & JEDEC JSTD-020 #5#f |, &R T =M ERERIE,
BERS &SRB REATMARIELE,

BXREEASRMEMFMREE , ES0 QFN F SON PCB ## RAF M. WRAFM PCB L#ER OPT4003-
Q1, iR T RSB S T B EE I,

EXZBAERNG—H  NBIEERERSFFNAZRARSTFERM. AXESHWHARN , BSRAALFT KT
LB, NRBHBHNNFMEE | TRIREELIUREERN MM E M TN # B,

8-4 R T AMARBIHKEIWSIM 1. B 8-5 BR T HETMERSIR 1 F B FPIRB 451
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2

i RBRGNESE - MR ARMERERREIR 1.

8-4. BB 1 MR B

Pads

&

8-5. 3 LBIH 1 WiRBI4HE

8.5.2 T /R Hl

8-6. DNP ¥4 B R~ fl
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9 BRHF A
9.1 X
9.1.1 H=3#Y

ESR AT R

o MBS (TI), OPT3001 - ZpEEH £ BAS 7 fH 75 A R = At
o FEMNLES (TI) , OPT4001EVM M F#5/7
o FEMYEF (TI), QFN # SON PCB Z#RN A F .

9.2 FEWS Y EFTEA

ERWXHENREA , FSME ticom LNRMHT@BXHR, [REEL#TIM , DA SEAEE”RESERHE
B, BXERNFAREE  BEFETACETXHTEENETILIER.

9.3 XFAIR
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
OPT4003DNPRQ1 ACTIVE USON DNP 6 3000 RoHS & Green NIPDAUAG Level-3-260C-168 HR ~ -40 to 105 3Q
POPT4003DNPTQ1 ACTIVE USON DNP 6 250 TBD Call Tl Call Tl -40 to 105 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPT4003DNPRQ1 USON DNP 6 3000 330.0 12.4 2.3 2.3 0.9 8.0 12.0 Q1
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i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 24-Dec-2023

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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DNPOOOGA

PACKAGE OUTLINE
USON - 0.65 mm mm max height

PLASTIC SMALL OUTLINE NO-LEAD

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

4221434/C 01/2018

NOTES:

w

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

per ASME Y14.5M.

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

Optical package with clear mold compound.
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EXAMPLE BOARD LAYOUT

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

l | ‘ 6
! < | > { v !
| | |

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

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

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

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4221434/C 01/2018

NOTES: (continued)

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

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

6X (0.5)

6X (0.25) — ¢

SOLDER PASTE EXAMPLE
BASED ON 0.125mm THICK STENCIL

EXPOSED PAD

88% PRINTED SOLDER COVERAGE BY AREA
SCALE: 40X

4221434/C 01/2018

NOTES: (continued)

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