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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) , At LED FIYGHITE RIS £

1.5 1.25 —T
1.45
. 14 _ 12 I
& 135 @
3 13 3 115 HH
2 125 g
s g
a 12 3 1.1 H
E 1.15 E
T 11 / T 1.05 L /4
£ 105 i £ /,
" 2
1 A 1 eSS atilliz= =gyl
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)
R R 2 1 BRI R 2
& 5-8. AT A SN RERAHIRRR &l 5-9. Frtl I S R E R E R R
11 1.05
1.08 1.04
é 1.04 § 1.02
> 102 > 1.01
o [ 1
a 1 — @
% 0ss 3 099 /
= = 0.98
£ 096/ E 097
o / o
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)
bR 3.3V FriEA Ay 3.3V
B 5-10. F D) AR 5 BRIFEEKR R B 5-11. feplradit 5 IR EIBIR R
1.005 2
— E=0
1.004 — E=1
o 18 i — E=2
. 1.003 £ —F3
2 1,002 c } -- E=4
s kel 1.6 - - E=5
2 1.001 5 / - - E=6
4 ) € 14 A A -- E=7
ks [~ ~ 3 ¥ / -- E=8
% 0.999 3 |
E £ 12 = .
S 0.998 g M | LA
z 5 — T "
0.997 2 - - - 1L
0.996 TR
0.995 0.8
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)
FrifEfL R 3.3V WG E (188 ) R R
PRttt 600 1's
B 5-12. 2541 B2 5 B VR TR PRI R 3R ] 5-13. 600 1 s iR B ) SR\ R BE LRI A IR SR 2R
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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) , [t LED FIotika A St

1.035 1.14
— E=0 —— AEC-Q100 Grade 1 f
— E=1 1.11| — AEC-Q100 Grade 2
o 103 — E=2 /
1S — E=3 1.08 ,/ 1/
c -- E=4 = y. /4
§ 1.025 - - E=5 ] S
‘® Lt _ 5 1.05 7
: W -- E 3 Z
c -- = e o
§ 102 V T B g 102 —
o | LH— L © [
g H I £ 0.99
= 1.015 § 5] ]
e | T =4
£ TTH4 et 0.96
2 101 Tt
' BRI 0.93
1.005 0.9
2030 50 100 200 500 1000 10000 100000 -40 -20 0 20 40 60 80 100 120 140
Input llluminance (Lux) Temperature (°C)
FFfrar E (1540 ) Foni R FritEAL oy 25°C
FrifEAL A 25ms
B 5-14. 25ms B RIS i) 5%\ IR BE 4% 3l M IR 2 Bl 5-15. F A SEERNXR
2.1
2| — AEC-Q100 Grade 1
—— AEC-Q100 Grade 2 7
1.9
II II
= 1.8 /
0:3) 1.7 /
o 1.6 v Yi
g 7/
Aat‘) 1.5 7 /
g 1.4 7
5 13 /
1.2 D
1.1 “A
1
0.9
-40 -20 0 20 40 60 80 100 120 140
Temperature (°C)
FriEAL Ny 25°C
Kl 5-16. il A SHEEAKX R
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6 40 B
6.1 MR

OPT4001-Q1 & M8 F IO . s AR a2 N5 J7 Th e mi 2 5 R R FE LRG| JF oA 9 K L 20 4h
il g

GG AR KA IR BOE IR BT E AVEAC R REBIARLS | DR A% I ) DI 1 i 7 5 N HIR F D' 38 i 92 4 DL P 3 5
o HAh, NIRTIER WL AL, UL R 204 20 ) R 47 PH R ROR 52 b DG S 1 O 88 38 703X b 1L e 16 75
OPT4001-Q1 JLHad & £ L RAR AH B ZLAN R B 1 R 71847

OPT4001-Q1 /2 —ikse & H W& 4, Rl B3 BRIl 12C a4k DI 3R & 5 I B BUE LU ADC AR
PSR o G RIE AT Tl INT 51T 2R G0 BRI b TR 8 v b7 o 2495 BRI Wl ied ] s A% 0 £ B B3R AT A
L5 INT 5 (INT 51 I7E PicoStar™ $25e shANn] ) #4744 %

OPT4001-Q1 BRIAECE ANTE H ol BN T IsAT |, I as 2R Ya 45 € IR B AR e S & i B 5 E .
A RRERE , KAt i DL P ek . B8 F s E N B el R RN ie1T , [P e fRx it
Irgfe , RIATSEIL 2 O B AR e AR AT TR, EL RO 4 E MRIE B T2 A R . T
FEREAS 28 R EFEH AR 7 B ORI | TR AE RGP0 BEAT BN LM EAHE -

OPT4001-Q1 W Hc B AEELL kil R M EHE R T84T, et At 12 ANt |, 600 s £ 800ms A
S5 GRS LR BB G MK IR S WRIR A |, itk OPT4001-Q1 1Y 7F 28 14k i% B A SIRA 5 A4 Y FE G Ehi8 4T 1)
OPT4001-Q1 Y2 3E R R G xR 1 _E 4/ NBURL A A R IR UK . REBUZ IR R R, 281X & A
S AMKHT AL IS XA S R, BD RTINS LD Ak . FERTE it b, AT IREH AR |, MIGEHRE %R
B & s

6.2 ThEe T HER
VDD
Ambient OPT4001-Q1 == _
Light 2C DA
% Photopic /P( ADC (| Interface |- — — — 4 — -,
Light Filter | Not available |
| INT
| ADDR
_lGND
& 6-1. OPT4001-Q1 HIZhEe T HER
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6.3 REMEULEA

6.3.1 SARHIH UL

OPTA4001-Q1 e M 2 5 A HIR PR S 1% Wi 7 AR 1230 o R A P A 5 ' A Tk A 00 B R 35 BT 3 R 47 IS8R5
ISR NS RIS, W2 AR BRI B DT L 205 ARG B RCIEAR ] -

OPT4001-Q1 = KA M (AL ZLAME (NIR) HIRE S XA NIR Sl RE J L E 2, BFOYVF 2 B A HDe i
B RENIRAT W ZLA 8T o IR BRI 2 NIRAS AT RIZLAG |, W TCVE v 2R R SR N ARG

W R 20K OPT4001-Q1 FsERG & R 7 (IXFE—3k , & AP EiEa BIfL R ) |, Il OPT4001-Q1

HILLAMMEIRE S AR I B N E 2, RO 2R & 2] ORI, (HS B /M. X AmT I ki NIR

HEFEIRAS L BT L 238 K AL Ae 5 e s T Wos %, T OPT4001-Q1 A B £ s aE 17

BETEIXAEDLR |, S5 BT R i 5 N AR AR DC AL

6.3.2 HaEEFERE

OPT4001-Q1 B HamEA R ERE , TETRMA L E B MEEGE. EiZEAT , FIRINER | 23FE42

S AN B B BH 26 1F B s A G T e . 1% 2 R AR R 2 W) T St IR VT . M3 AN ) A it i

FEIF |, X R UCHES ATy BR4s AR 1) 0, B0 7 T Fe ELF P AR v 4 2 R 8

6.3.3 Z/£415 (ECC) ##1£

OPT4001-Q1 ek H Z- A7 28 K H T B N2y 5555 (ECC) A, A Bh T3 i B FH Ao il & 4 AT S

6.3.3.1 i RAR TR

OPT4001-Q1 B #& —4 COUNTER ZFf7#s{E it ar A7 2 () — &84, BRIXEIIM &R , COUNTER #F /7 a8 #i &

B ZEFAARE N AR AT, XA BTN BRI A . 4 AL BUESAE L HE N 0 FF

G, RN 15, 2RSS E AL 0 FRgkSit 8, IXAELL R IBW R ICEA M

o THLEEHI RS T EELNE. [ COUNTER &/78s , I8l LLLLECRE B, R AL A 3% I HES) |
MA S E R AR

o AEIE G AR I — T A, ) 8% r I PR T R 2 1Y) COUNTER 27 47 8% {E K Hfi £ OPT4001-
Q1 M EEASREAAE. WH COUNTER {H4kS2MEEFE A ARtk | W22 08 B 550 110 8 RE 25 0l 24k
BEHT AT AT AR o
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6.3.3.2 #ii CRC

CRC Zif7-# R TR IG A T4 AR , & OPT4001-Q1 P THSA5 H 25 A7 28 (1 — 843, 45 U0 B i 30 42 B 38 o
AR B TR A S T IR I B AE M R AL B VR . B A7 s 1 P T CRC At 5% |, AIFESE 4%
B EALE AR L IGUE | LSRR i 45 M A 2 TF) A5 2 75 Dl , AL oA A iR

6.3.4 #H #7778 FIFO

Wi F A RIBR USRI NDOEE . B TR SARZA , BH BI=NETEAR |, 185 5 =R ER
s, HUGHTEHNERN , =N TEAS LB S ER A RN EE , mEFRIBMNNEE |, X
5 FIFO H&EEM. R Ta 7 S5 s —ERLWEN 4 7 FIFO. fiif] INT_CFG Zifids , INT 5
AECE (WA 6-2 FroR ) AN B H A e — R T, R n] AR DY O AR R — R R T (INT 51 BT
PicoStar™ $f36 M S i RA A ) o Eidix A7, . OPT4001-Q1 32 BUEUE 42 il 2o b W v Bt/ 4 155, At
AT AT AE P Y HR T 22 B 1) B DU AN A o 3l i 2 R e i, AT DA AR /D 11 12C B i Hi it A FIFO 2747
o

Continuous Mode

Measurement(n) >< Measurement(n+1)

Output registers Measurement(n-1) Measurement(n+2)

FIFO 0 registers Measurement(n-2) Measurement(n-1) Measurementn) Measurement(n+1)

FIFO 1 registers Measurement(n-3) Measurement(n.2) Measurement(n-1) Measurement(n)

FIFO 2 registers Measurement(n-4) Measurement(n-3)

INT (output)
Interrupt(n.1) Interrupty) Interrupt(n.1)
——>

Conversion Time

Measurement(n-2) Measurement(n-1)

& 6-2. FIFO FF 5 83EEs)

6.3.5 FERI

OPT4001-Q1 AA BMEINZ A | wxHZEMMEATHRAL , DAAENIAS I 000 B Y ¥ B 0 RPN 45 7= 88T
TAF ARG . AEAEMSL IR BRME AN = B H AR A A%, OF HLRA ST A 36 35 A2 8 R A8 s Dl R FZ O IR S
JI M0 F8 5 B A AR BB A v T v BRME AR N i FH P T Rt O A2 2 AT iR, 123 A R AR W EAR B AF
e AN A b R AT TR, A PR % S O R A A A DASAS B R L ) 4 i 7 i T 7 AT R AR
W AR M. A A5 R A T T I B RE R T

6.4 B ThEEAE R

6.4.1 Z/7HEZ

OPT4001-Q1 AALL FigfT#i

o WA - A EUR LB AT RRIR S T H B AR . FEAZAR T B S OGN Bl i . B3R
WS 12C HH45 | XS 55 ] F4d 23 0HE %0, OPERATING_MODE #7453 & N 0.

o BEMA  ERXMAT , OPT4001-Q1 2 M4 H -4 i i) HE 42 I B AN B iy th 27 A7 s | JFAERR B B 4 2
INT 51 ( 7 PicoStar™ et Ar[ A ) bR s fF b, A INT_DIR A7 35 a4t BEU A E INT 3
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Jl . AR A VR EE B R OR R KA, DA AT RE e 9 V0 = IR (] (IR . OPERATING_MODE Z /748 &
5 3.

B R, : OPT4001-Q1 Al 3@t piAh 7 :0F T sk fb ks AT #E st |, Hop—ANE A 82 OPT4001-Q1 £
B | Il A il B A7 0 5 N A2 aE L INT 518 ( #F PicoStar™ $h38 dhoRal [ ) ik by
SR ik A 4

APPSR b R A . BR ARSI 1 B B A AR P 1 RANGE 14 52 Fahia B |, 75 D0 g F st 2 #0

KH B 3G EEEE 4 .

- uRf B B R AR ¢ AN S R # s v B ShVE R R E AR e B AL | I H2x RS T R R 2
ST A B AR E BV FERS I o E R BA SRR TR 2 0 AR A LR ik R S S AR T A S AR A R AR
T, AR H . B AR KR 1 B 2096 2 4 2 e 4 ik ()36 e b Vrseni . [ 3 Bl h2 4 i
SERE AL 500 us , il FIZAEAN | A ZUEPIIN & 2 18] % FE X — . OPERATING_MODE #f
A EN 1,

- HHEIEE AR AR« B2 R R A Rk B SR 1 B M AT TS . S AR
T BEE P A B R R (S 0L AT I TR B I B, A ARt g id it | iU n] AR S
B R IX a2 B 9 S X 3 95 1 2 F4D R T) [R) F ER B0K fid &tk 52 . OPERATING_MODE %5 47
AWERN 2.

ALEE AR 7 2 R B R S AR

- AR ( REF T PicoStar™ £S5 ) o INT 51 IR & A H TR R A% (K INT_DIR %517 3%
WHENO0) o M INT SIAHERNRS | BRI RIS e B $2 1350 A0d % M il B AL 1 46 FeT e
(5] 352 H it A2

- FREBME : XF OPERATING_MODE #7251 12C A&kl E ((H 150 2) . FFAMELE R — IR
WSS EAL. @K INT_DIR a4 BN 1, 1R INT 5] IR B /sl & e i, LS i 27 A7 4

BT SR 2 18] () 18] R e 400 20025 B8 B R AL P i R (M B D7 T, 000 12C 55 A) . BRAFRemE T (] 3l
VI ( WSRAEA ) RS ERE ST [R] . G SRAE 2 A R 8 B AT B R i A, IER AR 2 RGHTE R , B
B bR TE R

SAEAERE B A SR NI 5 DRI, B A A LA o S 00 B ) R A 2008 FE AN 8] (A5 800 1
SE I Tk B MRS HUIR S R I teg IFTE] ) o SRTA , BEE PRI A7 A7 4% QWAKE BUJC 7% JE XA K
tss , (AT ZASVINA R HRIE |, JF S EASAEPITIX il A 2 18] AL

K 6-3 e 1 A A AT T K F .
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Continuous Mode

I
I I I
| | |
(d (d (d
Output registers Measurement(n_1 ) : Measurement(n) : Measurement(n+1) : Measurement(n+2)
I I I

INT (output)
Interrupt-1) Interrupt(n) Interruptns1)
: Conversion Time : i
Device Power Active Power : Active Power : Active Power " Active Power

One-shot Mode (Pin Trigger)

I
f I
I |
Measurement(n-1) >Q Mee?surement(n) ><
|

INT (input) I_I i J i

Output registers Measurement(n+1)

Tripger(n) Triggerm+1)

I Conversion Time 1 Conversion Time

Device Power Sy AcivePower  [SEAGBYl  AcivePower  [ISERGEYMNIN
I

~ One-shot Mode (Register Trigger)
] J ] }
Output registers i Measurement(n.1) >Q Mee;surement(n) >Q Measurement(n+1)
Trigiger bits set by Controller i i i
T
Conﬁg regiSter Trigger bits reset by L‘;evice Trigger bits reset by Dievice
Triglqger(n) Trigger(,.q,

I
I
]
Conversion Time |
I

I

I

. ]

Conversion Time |
I

.

INT (output)

Intgrrupt(n) Intgrruptin1)

Device Power [Standbyl  Active Power ‘Standby Active Power

& 6-3. AT T I E

6.4.2 Z TR

ZEEA AP G RS, PEERE R 12C SR ALBEES IENBEIOIRAS | SRS SRR AR EBIR A BRI
FIBEAT BN E SCEAE . B, T AT DR A5 S (TR R B v TR R T BRSO ) IAEAT
ARG, ] DU AT AR [ AL o

INT 5l ( 76 PicoStar™ B 5 iR ul H ) B FFsfd , 7528 A B i pil. ZIFRHH Rvek 24 Ba
INT 5 ) 88 A B2 2] (7] — 2% 28 8% , MM TEIX L 284k 2 [ SEIZ # NOR 5 AND IhRE. INT 5| i A% 14 o] i
INT_POL #7255,

F B PR R RS ALHEAR R B E D EE B URE R A EE AR . LATCH g B 25 17 25 42 i 4l FH 3 79 b i 5
I — A, % 6-1 AT 6-4 L8 TIX PRI ThEE. BbAh | INT 51 B AT T 38 75 e rp — o 20 B0 e
(INT_CFG = 0) 8idg i # 58 5% (INT_CFG > 0). % 6-2 V440 T 1%
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THRESHOLD_L THRESHOLD_H
1 1
1 1

1

Wi Latched In,t:ﬂéptl_':itive IInterrupt Inactivel I”;géplt_iiclt,'kve
indow mode = ] —
1 1 * Reset to 0 only on reading register 0xC
1 1
1 1
Interrupt Inactive | <—————— Interrupt Active
Transpgrent FLAZ_H= 0 1 FLAG. H=1
Hysteresis mode FLAG L=1 = FLAG_L=0

. >
Light level

& 6-4. HH7 5] R (INT_CFG = 0 ¥t H ) MEASIRETHN

% 6-1. H1T 5] BPIRZS (INT_CFG = 0 % B ) M AERIRETAN

INT 5| R (25 o
INT_CFG=0 i ) FLAG_H f& FLAG L & BETN

INT 31 B s A A T
(INT 7% ) BRI T
(INT T30 BIfEL. fsi
0w | BT E R

LATCH #&

0 MEMAEEET TR | 0: WBAaETT R
§ORIEEE TR | 10 mRMEEICT TR | e s
B PAMIERIRI | gon T R T | wRmREA T Ry | O RS
L UERFEZ I INT | % o e v | Wzl R A ;

fl o 1ZAEAT R 1R & 1 fh

EPAERE INT 5 15 ° :

.

R R B (7

RN R o N,
{E ) ’ I)_I\IJ INT glﬁﬂ]%%ﬁ %ﬁlﬁ . EI«%EX 0x0C %ﬁ%

Wik, e oxC At | 1 R EEEF LR | 1 R R R R ?f'éﬁigﬂgﬂiiﬁﬁ
WZHT, INT B HARSE L - Haocie

1 B R

THRESHOLD _H. THRESHOLD L. LATCH #il FAULT _COUNT %77 sS4 T . Ik 6-1 Fion , aldid
LATCH =7 Bt #8708 A7 7 BRI W R Wb o 2 [ gk 473 % . T LAZE INT 51 ( 7€ PicoStar™ A5 i Asm]
Fl) « FLAG_H fll FLAG_L %77 8% EA g b bl 15

B 4 HT AL RS EE 5 THRESHOLD H A1 THRESHOLD L 27 fF a3k AT HL 415 o B 45 SR MR Al 2. =T
WE XA | S A5 Ry . FAULT _COUNT 27 AZ 88 i T fi & vb W S 3% B 5 58 o o e
RS HURDIR S T 75 IR B Ay 2/ B . 9140, FAULT _COUNT {H 2 %S T-PUAN s i+ %, fEXFBEm T, B2
A 3% B AT DY Y 2 MR SR S RS SEBL R 6-1 d R INT 51 ( 7€ PicoStar™ 7S dr it ) |
FLAG_H #1 FLAG_L R,

% 6-1 A INT 51 ThRE ( #£ PicoStar™ A5 A w A ) {X7E INT_CFG = 0 WA &L, Wk 6-2 frik , WLk
U INT 5IIThaE , DR R A R B FIFO CipiRas . BIEAE INT_CFG > 0 MITE4L N , FLAG_H #1 FLAG_L
A AR AR 6-1 AR TT RGBT . INT SR B INT_POL A A7 &% i o

% 6-2. INT_CFG & EM =4 INT 5| 17T R

INT_CFG # & INT 5IJ#IZhRE
0 m# 6-1 i
1 BRUEARS | INT 5IHEBILL 1us Bk ReEEm a8 47
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% 6-2. INT_CFG ®EM=4AK INT 5178 (&)

INT_CFG % & INT 5] izhER
3 REFEAT DR EE B | INT 512 LA s kot F4Lit (a B A7, LLIEZR FIFO
ST

6.4.3 fB/E T HEFE

OPT4001-Q1 Hf5 Bzl EfE R B, BFHEFIM K E B EEEFE. B RANGE F /72 % B N 0xC Al#kA
AR AR E 2 A I S RN 2 B I A A 2L A SRR e BT R A A E T A

T S A B T AR R, TR — YR i AR VO A b — R R B . 0 R e AR )
PR, TR — 00 4 il R Y P 2 4 i — 2R 13 .
0 T 2 S A P B N T S S0 A R, Wk MR E . AR S Z I E . R E R
BRI AAE , Mgt BRI —% , HERZERERHTNE. Fit | XM T BRER I s s
WITE] 52 BORIHR 5 05 e 7 AR I ) BT B8 B CONVERSION_TIME fit B %717 S 45 7 FR IR ) 58 K

TS (TI) PRV ZIIRE , OSSR 2 RAE R SR S S a e B B . H , AT Fahie B
. TR EEE SR AW EREFIER |, I DS 2R e e E B E TET. £ 6-3 FI 1k Fik

#.
% 6-3. WEBER
HELHERRER S WA E TR HEIHERRESRS
CEFFREE ( %F PICOSTAR™ & |  ( %J-F USON %5 ) Xt SOT-5X3 F &
5)
0 328lux 419lux 459lux
1 655lux 839lux 918lux
2 1311lux 1678lux 1835lux
3 2621lux 3355lux 3670lux
4 5243lux 6711lux 7340lux
5 10486lux 13422Jux 14680lux
6 20972lux 26844lux 29360lux
7 41943lux 53687lux 58720lux
8 83886lux 107374lux 117440lux
12 th B 3l A e
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6.4.4 HFEEHAT ]

WK 6-4 fizn , OPT4001-Q1 &AL 2 AN AT IR FL i (] . FE 3R] 2 SCy— U M e 30 31 5 B Fr 4 9% it 1], 69
F5 BB 2 AE A R S AT s it ). MR B s TR e |, a7 TR .
R 6-4. FYh [H) kR
CONVERSION_TIME &7£5% B Ridk =2 d i il
0 0.6ms

N

1ms

1.8ms

3.4ms

6.5ms

12.7ms

25ms

50ms

100ms

O oo | N| OO ] WOW|DN

200ms

-
o

400ms

-
_

800ms

6.4.5 FEENE ( Ll lux 29417 )

OPT4001-Q1 & FE 3 {4 FH Lb 5] ADC AXAS BB B A7 o A 00 R 38 70 3820 - 4 A~ EXPONENT %A%
FATFN 20 A~ MANTISSA 7. X Fp it b HEs 22N HES O RE— e BN EFAM R R , B TESERRN
FASMEIEE . MANTISSA FRIR1ES & i i FE -5 00 & 1 B8 BERGE LR Ze v ADC XS | 7 EXPONENT 7% 7R
AR R . BTk VE B B TS B shiE Bk R i B s, TR & 6-3 FahikFE.

AT LMEH L T AR EIRER S . &5, AHTER 1 8720 2 118 MANTISSA. #F3k , 2 3 8
HRER 4 15 ADC_CODES. /)5 , f#i = 6 iH5 I,

MANTISSA = (RESULT_MSB << 8) + RESULT_LSB (1)
&

MANTISSA = (RESULT_MSB x 28) + RESULT_LSB (2)
S

o\

RESULT_MSB. RESULT_LSB Al EXPONENT {7 2 i H 25 77 85 /) — 8 4)

RESULT_MSB 777 #5 7k # MANTISSA (1] 12 MG 2407 , 1 RESULT_LSB a7 {7254 # MANTISSA 1) 8 M
AR, A iR A BN AT 53] 20 7 MANTISSA %7 . VU4 EXPONENT 17 B #2947 25 1L HL

1H5 EXPONENT F1 MANTISSA #4505 , w177 #0 3 8l i 4 ih B 2461 ADC_CODES.

ADC_CODES = (MANTISSA << E) (3)
%
ADC_CODES = (MANTISSA x 2*E) (4)
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AA7PE E M KME N 8 , Mtk ADC_CODES 52Br E&—A> 28 (i, st 6 Fian |, X He it kvt
ADC_CODES 7R , IX1R%E 7 o NI (lux).

lux = ADC_CODES x 312.5E-6 for the PicoStar™ variant (5)
lux = ADC_CODES x 400E-6 for the USON variant (6)
lux = ADC_CODES x 437.5E-6 for the SOT-5X3 variant (7)

MANTISSA #1 ADC_CODES #i & 1R KIIE T , 237 7525 20 AL F1 28 A RF R 70 R T ixX Lok 5 [ 4R s i
FRIE 43 P IE 24 K 2K A DA (B s AR O, O R A B S A gk AT — e B R A R e | Bl AR RS
B (<<) B 32 i FRIR.

6.4.6 GEEIH

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

ADC_CODES #-HEBHTLEE , tnPA T AR Fm. Wik, RES AN EER , LM#S5 ADC_CODES #t
ITECEL

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

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

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

ADC_CODES_TL=THRESHOLD_L_RESULT x 248 + THRESHOLD_L_EXPONENT) (11)

SRIGHREE LU A OB |, DA 2087 F 1

If ADC_CODES < ADC_CODES_TL afault lowis detected (12)
PAL

If ADC_CODES > ADC_CODES_TH afault highis detected (13)

¥ FAULT_COUNT ZHf7#s i B , X TIE LM g0/ m -7 Bt -7 HF , W BRI FLAG_H #l
FLAG.L #H%. BLEREsWEF P H#L W5 . T#H THRESHOLD_H_EXPONENT .
THRESHOLD_H_RESULT. THRESHOLD_L_EXPONENT Hl THRESHOLD L_RESULT %17 4% {7 b5t th 2 1748
ZIRIIGZ S0 T AR N 75 SR 150 B IS A i B R B
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6.4.7 JEHFE

OPT4001-Q1 78 B> R By T 5 i) 1) 50 B A B AR B FEJE . BSR4k 1 ADC_CODES ff] LSB 73 ¥ A
A5 AHBRPE AT R 0 BEREUR T (103K 6-6 B ) i 18] % B R ERRE . 7EAT R 00 PR SR B 1 5 i )
M, LSB ] 0 1%,

# 6-5. PicoStar™ B S1) /3R E

EXPONENT

NTMERE | semn ol o [« [ 2 | = ’ + | s ° ! :

Y VR (B lux SR R4 i )
328 655 1310 2621 5243 10486 20972 41943 83886
0 600ps 9 640m 1.28 2.56 5.12 10.24 20.48 40.96 81.82 163.84
1 1ms 10 320m 640m 1.28 2.56 5.12 10.24 20.48 40.96 81.82
2 1.8ms 1 160m 320m 640m 1.28 2.56 5.12 10.24 20.48 40.96
3 3.4ms 12 80m 160m 320m 640m 1.28 2.56 5.12 10.24 20.48
4 6.5ms 13 40m 80m 160m 320m 640m 1.28 2.56 5.12 10.24
5 12.7ms 14 20m 40m 80m 160m 320m 640m 1.28 2.56 5.12
6 25ms 15 10m 20m 40m 80m 160m 320m 640m 1.28 2.56
7 50ms 16 5m 10m 20m 40m 80m 160m 320m 640m 1.28
8 100ms 17 2.5m 5m 10m 20m 40m 80m 160m 320m 640m
9 200ms 18 1.25m 2.5m 5m 10m 20m 40m 80m 160m 320m
10 400ms 19 0.625m 1.25m 2.5m 5m 10m 20m 40m 80m 160m
" 800ms 20 0.3125m 0.625m 1.25m 2.5m 5m 10m 20m 40m 80m
% 6-6. USON L 51y /3R
EXPONENT

v | e et L1t Ll e L [

5 WEERRIREE (B lux RERAIINAE R )
419 839 1678 3355 6711 13422 26844 53687 107374

0 600ps 9 819.2m 1.64 3.28 6.55 13.11 26.21 52.43 104.86 209.72
1 1ms 10 409.6m 819.2m 1.64 3.28 6.55 13.11 26.21 52.43 104.86
2 1.8ms 1 204.8m 409.6m 819.2m 1.64 3.28 6.55 13.11 26.21 52.43
3 3.4ms 12 102.4m 204.8m 409.6m 819.2m 1.64 3.28 6.55 13.11 26.21
4 6.5ms 13 51.2m 102.4m 204.8m 409.6m 819.2m 1.64 3.28 6.55 13.11
5 12.7ms 14 25.6m 51.2m 102.4m 204.8m 409.6m 819.2m 1.64 3.28 6.55
6 25ms 15 12.8m 25.6m 51.2m 102.4m 204.8m 409.6m 819.2m 1.64 3.28
7 50ms 16 6.4m 12.8m 25.6m 51.2m 102.4m 204.8m 409.6m 819.2m 1.64
8 100ms 17 3.2m 6.4m 12.8m 25.6m 51.2m 102.4m 204.8m 409.6m 819.2m
9 200ms 18 1.6m 3.2m 6.4m 12.8m 25.6m 51.2m 102.4m 204.8m 409.6m
10 400ms 19 0.8m 1.6m 3.2m 6.4m 12.8m 25.6m 51.2m 102.4m 204.8m
" 800ms 20 0.4m 0.8m 1.6m 3.2m 6.4m 12.8m 25.6m 51.2m 102.4m
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# 6-7. SOT-5X3 B S L

EXPONENT
ﬁOTr:anRgg TR 0 ‘ 1 ‘ 2 ’ 3 ’ 4 ’ 5 6 7 8
T FBHT ARAL TR (B lux NEAAA A B )
459 918 1835 3670 7340 14680 29360 58720 117440
0 600us 9 896m 1.79 3.58 717 14.34 28.67 57.34 114.69 229.38
1 1ms 10 448m 896m 1.79 3.58 717 14.34 28.67 57.34 114.69
2 1.8ms 11 224m 448m 896m 1.79 3.58 717 14.34 28.67 57.34
3 3.4ms 12 112m 224m 448m 896m 1.79 3.58 717 14.34 28.67
4 6.5ms 13 56.00m 112m 224m 448m 896m 1.79 3.58 717 14.34
5 12.7ms 14 28.00m 56.00m 112m 224m 448m 896m 1.79 3.58 717
6 25ms 15 14.00m 28.00m 56.00m 112m 224m 448m 896m 1.79 3.58
7 50ms 16 7.00m 14.00m 28.00m 56.00m 112m 224m 448m 896m 1.79
8 100ms 17 3.50m 7.00m 14.00m 28.00m 56.00m 112m 224m 448m 896m
9 200ms 18 1.75m 3.50m 7.00m 14.00m 28.00m 56.00m 112m 224m 448m
10 400ms 19 0.875m 1.75m 3.50m 7.00m 14.00m 28.00m 56.00m 112m 224m
1 800ms 20 0.4375m 0.875m 1.75m 3.50m 7.00m 14.00m 28.00m 56.00m 112m
6.5 fRfz

OPT4001-Q1 CFFFRAERE ( =ik 100kHz ) « PRI ( ik 400kHz ) FlE = ( &k 2.6MHz ) 4% it
Wo PUIBRIFRHERS 2R FR NERIN L , BN F/S. A% 12C #2030 aR T s

6.5.1 12C B 48

OPT4001-Q1 #2fit 5 12C #il SMBus #: O A M. 12C 5 SMBus PHUHAHIA . A SCEER 12C 0%
A, RS THE PR 18] ) 22 S 4 $E E SMBus 3.

A E A G DEE R B - — A SCL B A 5 JAIAT—A> SDA JFR XU £ 51 1. 8 LR i — AN
flg S AE T AR E AT B (SCL) , 4l 4y 17 IF A R S AN 1R 2o 9 T TR —DMREERIARAE | P18
I SCL i P PKE — M5 5 2% (SDA) HUIZ A AP M A ROR B B — MR Bh & F. B ERPTA H
PResfEHRAE SCL ETHI N AR il 75 , ) — AL WA LT (R B UL BNERAE . 757 LA Bl ik vk 4
6], 4T HEE) H ARSI A ALK SDA RROMRHLT |, X il s (5 i
SRIG A S BUR AR ROF RO% 8 M | BS AOE — AL, FEBER AL MIYIE , SDA AR FRRGE | R SCL 4
. SCL Ay I SDA E AR AR — DI IR EE 1F 1R 5. R se i S s | el as & 1E
SCL JyiiH P K SDA MRH- TR 2w AT, A — M IR AF . %88 FE 12C #e0 B AR — 28ms kP
IEBUE S W2R SCL 2B 7EIZ BU (8] N AR FFIR T, UL ZeREHLR R AL
6.5.1.1 BT Lkt
2155 OPT4001-Q1 @fs , EHIALAE oA 3 12C Jashn 4. A5 , FEfla b JUE L B brihl 515 ko0t B bres
ke bR T A ERE A 7 AR —ANTTRAL , 1207 AR R IX IR UL R TR
it ADDR 5 BBERFILUR A5z — , ATLASRAFPUAS 12C #uhi : GND. VDD, SDA 5 SCL. # 6-8 &4
T EATA)Y. ADDR 51 NG B 1 AT REdhE . AR JCE L0 fE I #E2xt ADDR SRS #EATRAE | PIRESR 0 B2
FEATIEBI LA, AR % 51 BIK ) B0 12 2 P it ) P

% 6-8. ADDR 5| it

ADDR 5| f{iiEE: B24F 12C Huhk
GND 1000100
VDD 1000101
SDA 1000110
SCL 1000111

PicoStar™ A5 %4 HArHbEEREIIRE |, A8 fF Hhhb 3 ifigmA5 4 1000101b (0x45).
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6.5.1.2 47O

OPT4001-Q1 £ 12C FZF1 SMBus E¥J1E N Hbrgsthiztr. @it SCL W 4h 4 N LR A1 SDA JFw 1/0 £ %52l
PR ER .. Za R ERL TS ( BI& 100kHz ) o PR ( =ik 400kHz ) FIE = ( &k 2.6MHz )
HIERT PN . 1ERIERI AT A B 735, B RiEEm A AL,

SDA 1 SCL 5| AV 55 il P 068 1 411081 0 e 2 AR it 255 1 ik A 7 S0 R Rl i N IR A1 T i 22 M6 75 PR 5 . A5 9% 12C s
e FE I E N E 2 RAMER | S ESE T 5.

6.5.2 SAFIER

HRAE 12C AR S NGE Y A7 es |, AT U5 OPT4001-Q1 4 @ 2 /788 . 43 K aF A7 28 FIXT N 1 &

Fres bbb R S R | TES 0 F A as ). FFAF stk e ( anl&l 6-5 o ) 24E RIW Az 9 i1 i H An stk 7
TR T

SDA
Start by ACK by ACK by Stop by
Controller Device Device Controller
(optional)
}47 Frame 1: Two-Wire Device Address Byte (V *\47 Frame 2: Register Address Byte —>‘
&l 6-5. B 12C &7 asHit

BNFFAL G AR M AZ H AR 2R — ST A AT Ebsstudl , Ho RIW AR SR)E |, S FH
IR N Rt Il . 3B S AL IR — AT IR ER R B S NI F S M. RS A At
HEHEAT FHE R A AR o SFRRISCEIRE B 5T o PR AT DL AR R Sl s LR S AR A K A A

WA R 5N AR AE A L B A7 A bk v AR o — MEDRE 170 5 £ 3 DRV U3 1) 2 52 B A 5 A7 4 . BN
IR E S AP et | A AUR BB A 12C BNE S . EEHZH BN, RAE RIW AR & HH— A
FARMUE 55, R A ds bk P A b &0 ARJS , 3BMIE AR — MR B2, IFAE RIW A7y AT I ik
HAprduhb 737, USSRy <@ N 0l HARds R 0% |, RAFF SO i n 3 7 8 s A A0y . i
TR R BRI EEIA |, RE HARSF ROE B R Ry 1 H S SRR . S s AT R
AEAT B 7 I R RRARRA A, BRAE R BB IR, R EHE M . ISR TR B R — A A AR AT R A
BAf , WERELERIEF AT . S RE S AR, BRF XS ARzt k.

6-6 A& 6-7 7l BoR 5 ANRIBEHURIER P18 B e RIEMZAF a7 R MA M T, a2 RIA %7
e

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 ——» }47 Frame 4 Data LSByte ———»

& 6-6. 12C B A
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1 9 1 9 1 9

Start by ACK by From ACK by No ACK  Stop by

Controller Device Device Controller From Device by Controller
Controller(2)

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

A, HATAERIES BB ACK.
&l 6-7. 12C BBURH)

6.5.2.1 EE 12C =
RSN, SDA Fil SCL ki &bk bhr mBHBA IR B defhdr 2 m i r . BHIEs A — N Ba %M, ElR—4
B EAT T, HPaEE®E (HS) #H 2368 0000 1XXXb . %1% i v] 76 b v A 3 s s 55 =X (/A
400KHzZ ) NHEAT . B3HEAA HS i 8 FCRIHEAT B A, {81000 L0012 AR VD4 B A o 35 DL SR 2.6MHz
B1T.
WG, BRI ERE R RN ( EERZIFM SRR RAEMEERE T ) o £RXNEZRIFHRFMSZE ,
W5 FIS #i—F , BRIERVFMAEHIEE =ik 2.6 MHz. ANEAE 5 R 2600 | i 2 08 1) 25 55 10 8 3 4 A i 2 3
FRfE HS . AF 1R 25 A4 R HS BT )3 2841 1 BT D ik 2% DL SCHF F/S AR
6.5.2.2 "R LB
OPT4001-Q1 HF 12C R ILHUS |, 1X A BT 50 KPR A s/ 4 28 E 0= 45 50, AT SeBil Mo 2 3192 1) 2% 1)
e R AL 5
FRRRENX AT, HH 1PC R ES XTSRRI BT 12C BNEAE | SREHATLRR I 12C S HURE. W
LA B (4 2 A7 25 A FIFO 27 A7 a U I AT 7 #L 12C B Ss , WA 5 N — IR A A7 4
Bzl e SRR . B RS | SBERE bk SR IR A AR AR L ( AT ) B Bhs
B, TG FAT BN ERAE RN G B o A A i A B AR T
WH 12C_BURST Ffrde LA R RN KibfEibar &5, fEH 2 ARG a7 as it | AR5 FEH3hisig . &
6-8 R T 12C 5N BUIUR S R A A S R R =

Register Write Operation

Register

x N
Address data[15:8] ) data[7:0] <<_(>I

ACK

ACK

Target Address W]

Register Read Operation

x Register X N . X ) N
Target Address |W| g Address &() Target Address |[R g() data[15:8] g() data[7:0] gl
,___'_____\ 'a g Y
pointer set Register Address
Target Address |W[S|  Redister (S Target Address|R|S|  datart5:8)] [S|  datagop  [S
arge ress Wiz Address P4 9 < : < ata[7:0] <
| — . 7/
4 Register Address+1 Y Register Address+2 3
< < < = Start
B Q o Q B (6] o (8]
data[15:8] e data[7:0] g data[15:8] e data[7:0] ) ‘)
N N 7 Stop
r Register Address+3 Y Register Address+4 N
. X . X X X . X Pointer reset to
data[15:8] g:) data[7:0] 2 data[15:8] &() data([7:0] <<.(> Register Address
. N
pointer auto increments by 1 every 2 bytes
/& 6-8. I2C 1
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6.5.2.3 B #EMWS

12C 3 FH T3 AL SO VF LA 360 ] — 2%y & R LR Lo LI F T 4% S A Ay A BT 88 0F . SN 12C Mk O
(0000 0000b) LAJFshid )™ # . 2B 955 — A~ Hukik 54775 06h (0000 0110b) i , K sh E i dir & . JHId
%, WAERI AL JEREITA A7 R BLE D B AR SR

6.5.2.4 SMBus &t i

SMBus E4R 1N ( PicoStar™ L5 s AR 4L ) FT PRI H A W A E . R B IR RN TR, iR T
ZAHARGEIS, AbBEES VR 2 RS S L T PR

OPT4001-Q1 H T7E4i17 & 1 20 A 2 R i . SMBus 245 i W bk . 7RI BT , OPT4001-Q1 AN£xHi v
SMBus 4R i v

6-9 RN T X%t SMBus AN AT A . AL 38 1 W2k B4 B SIPIRAS Y, $ 88 m] DA 3R M. H
Prfuhl . 7EiZERMIN 2 )5, AR AT AT H bR a4 2 8 B A e R N AE A 2k B RIEAR R 12C kR
FRRE C o 12 N ] [F IS 2 AN AR F B H A as . iR 2 T Hbr s R KT N | 84K S 2
AN . B AR ) 2 o e A B i . R OPT4001-Q1 ARAEME b M |, 244 A<l 12C F5
HINT 5l JE{RFERESIRES |, 378 12C 3 HI 85 A0 B 28 & 5 92 SMBus Z M3 . 24 OPT4001-Q1 7£ {3 o ik H
W, 2RI IZ S INT 51 B VARG SR A . H) 28 vl LEVOR AR a4, MRS 75 B2 IKiE
INT 5180, BT HrER INT 5IBIKER |, B WS FH 5. i a8 n] DA LR 2 T 4% 1
HESRECE ¢ OPT4001-Q1 H W15 B . FLAG_H EA/EAHHE i G — A LSB Ki% , B & ik s fith K
OPT4001-Q1 I J5 A il A5 2 o R 28 75 B HAWGE B, ol LA 45 R a7 2 i B 75 47 8 . SMBus %4}t
Wi % A 235 B FLAG_H 1 FLAG L B,

INT

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

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

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

A. FH 2 FLAG_H %1%,

& 6-9. SMBus Z} 1 i
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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 RESULT_MSB
01h RESULT_LSB ‘ COUNTER CRC
02h EXPONENT_FIFOO ‘ RESULT_MSB_FIFOO
03h RESULT_LSB_FIFOO COUNTER_FIFOO CRC_FIFO0
04h EXPONENT_FIFO1 ‘ RESULT_MSB_FIFO1
05h RESULT_LSB_FIFO1 ‘ COUNTER_FIFO1 CRC_FIFO1
06h EXPONENT_FIFO2 ‘ RESULT_MSB_FIFO2
07h RESULT_LSB_FIFO2 ‘ COUNTER_FIFO2 CRC_FIFO2
08h THRESHOLD_L_EXPONENT THRESHOLD_L_RESULT
09h THRESHOLD_H_EXPONENT THRESHOLD_H_RESULT
0Ah QWAKE 0 RANGE CONVERSION_TIME OPERATING_MODE LATCH INT_POL FAULT _COUNT
0Bh 1024 INT_DIR INT_CFG 0 12C_BURST
0 OVERLOAD | CONVERSI | FLAG_H FLAG_L
_FLAG | ON_READY
och FLAG
11h 0 DIDL DIDH
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7.1 FRHUHA
7.1.1 F1#4% Oh ( {w#2 = Oh ) [E4r = Oh]
K 7-2. §17%% Oh
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT RESULT_MSB
R-0Oh R-0Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB
R-0h

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

B 7-3. A fF4 00 FBULH
i FB X7 Hhr L]
i EXPONENT #irth . At &R ia . HIERET
15-12 EXPONENT R oh e/t
R AEAE MSB ( B AL ) « TR RE E
EXPONENT i i 72 4 IR 291 ) MANTISSA

11-0 RESULT_MSB R Oh

7.1.2 ¥7£8% 1h (fW# = 1h ) [EAr = 0h]

B 7-4. F172% 1h
15 \ 14 \ 13 \ 12 \ 1 \ 10 \ 9 \ 8
RESULT_LSB
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER CRC
R-Oh R-Oh

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

E 7-5. F1f72% 01 B
R TR KA Shr VL
GE17 5 LSB ( RIRE AL ) o T RRA E
EXPONENT ki s 72 N HE 27531 i) MANTISSA
7-4 COUNTER R oh TRETHECR . AN | 4 U N 5
CRC fi.
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
3-0 CRC R Oh X[1]=XOR(C[1],C[3],R[1],R[3],R[5],R[7],R[9],R[11],R[13],R[1
5],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])

15-8 RESULT_LSB R Oh
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7.1.3 7232 2h (fR# = 2h ) [EAL = 0h]

K 7-6. F174% 2h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFOO RESULT_MSB_FIFO0
R-Oh R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFOO0
R-0h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
B 7-7. 754 02 FE A
(A FB vt BhL VL]
15-12 EXPONOEONT—F'F R oh K1 FIFO 0 [f) EXPONENT #7758
110 RESU"FTC—)'(\)"SB—F' R Oh k[ FIFO 0 [f) RESULT_MSB %17 %%
7.1.4 E7£3% 3h ( fR# = 3h ) [E 4L = Oh]
& 7-8. F 177 3h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_FIFOO0
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFOO CRC_FIFO0
R-Oh R-0h
P RW =1ZBUEN ; W=RE ; -n= 8B4 EHE
K 7-9. F75% 03 =B LM
fL FE B ~vitl HAhL YL
15-8 RESU'-FTO—('J'SB—F' R oh K[ FIFO 0 ff] RESULT_LSB 7 75
7.4 COUNT'SR—F'FO R oh K1 FIFO 0 ) COUNTER #1752
3-0 CRC_FIFOO R Oh 1 FIFO 0 i) CRC %1742
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7.1.5 #7428 4h (R#% = 4h ) [E£L = 0h]

&l 7-10. F7£5% 4h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO1 RESULT_MSB_FIFO1
R-0h R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO1
R-0h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
B 7-11. 475 04 FEULH
(A FB vt BhL VL]
15-12 EXPONOE1NT—F'F R oh K1 FIFO 1 [f) EXPONENT #7758
110 RESU"FTC—)':"SB—F' R Oh k[ FIFO 1 [#) RESULT_MSB %17 %
7.1.6 #4748 5h ("% = 5h ) [ = Oh]
& 7-12. F1£2% 5h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_FIFO1
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO1 CRC_FIFO1
R-0h R-0h

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

B 7-13. 258 05 FE M

fiL FB P vt Bhr YiBH

15-8 RESU'-FTO—;'SB—F' R oh K H FIFO 1 1) RESULT LSB % 742
7.4 COUNTfR—F'FO R oh 1 FIFO 1 ff) COUNTER 2772
30 CRC_FIFO1 R oh 1 FIFO 1 ff) CRC 2173

30 FERIFIRIE
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7.1.7 %779 6h ( fR#% = 6h ) [HAL = 0h]

&l 7-14. ¥7£%% 6h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
EXPONENT_FIFO2 RESULT_MSB_FIFO2
R-0h R-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
RESULT_MSB_FIFO2
R-0h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
B 7-15. Ff72% 06 FEL LA
(A FB vt BhL VL]
15-12 EXPONOEZNT—F'F R oh K1 FIFO 2 [f) EXPONENT #7758
110 RESULFT§2”SB—F' R Oh k[ FIFO 2 ¥y RESULT_MSB %17 %%
7.1.8 & 473 Th (fW#8 = 7h ) [E 1L = Oh]
&l 7-16. F77%% 7h
15 \ 14 \ 13 \ 12 \ 11 \ 10 \ 9 \ 8
RESULT_LSB_FIFO2
R-Oh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
COUNTER_FIFO2 CRC_FIFO2
R-Oh R-0h
P RW =1ZBUEN ; W=RE ; -n= 8B4 EHE
B 7-17. A% 07 B
fL FE B ~vitl HAhL YL
15-8 RESU'-FTO—;SB—F' R oh K[ FIFO 2 f] RESULT_LSB 7 75
7.4 COUNTER—F'FO R oh K1 FIFO 2 ff) COUNTER % 175
3-0 CRC_FIFO2 R oh 1 FIFO 2 i) CRC #1742
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7.1.9 %774 8h ( fw#% = 8h ) [HAL = 0h]

&l 7-18. &7£5% 8h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
THRESHOLD_L_EXPONENT THRESHOLD_L_RESULT
R/W-0h R/W-0h
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
THRESHOLD_L_RESULT
R/W-0h
B RIW = SEUS A s W= 1S 5 n = 58
A 7-19. F7a% 08 FBLiHH
R B K7 Fhr Pa9

1512 RS oLt RIW Oh R 25 7 S K

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

& 7-20. &FFE2% 9h
15 \ 14 \ 13 \ 12 11 \ 10 \ 9 \ 8
THRESHOLD_H_EXPONENT THRESHOLD_H_RESULT
R/W-Bh R/W-Fh
7 \ 6 \ 5 \ 4 3 \ 2 \ 1 \ 0
THRESHOLD_H_RESULT
R/W-FFh
B RIW = BEUB A ;W= 1S 5 = S8l
B 7-21. 28 09 FE kA
oA B KA g PiBg
15-12 TR o=~ RIW Bh BRI 25 4 B 8
110 TR - RW FFFh | e
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7.1.11 ¥7£8% Ah ("% = Ah ) [E L = 3208h]

B 7-22. %74 Ah
15 14 13 \ 12 \ 1 \ 10 9 \ 8
QWAKE 0 i CONVERSION_TIME
R/W-0h R/W-0h R/W-Ch R/W-2h
7 6 5 \ 4 3 2 1 \ 0
CONVERSION_TIME OPERATING_MODE LATCH INT_POL FAULT_COUNT
R/W-0h R/W-0h R/W-1h R/W-0h R/W-0h

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

B 7-23. FFa% 0A FEULHH

LA FB

=l

LA

PLH

15-15 QWAKE

R/wW

Oh

ANb SR FTA LR ORI, BT R R AR R PR A
HURASMeE . DUEH T3k A0, 558 iU U
EL, A BT EHRR AU, RN R

14-14 0

R/wW

Oh

WAEHEEA 0

13-10 JE

R/wW

Ch

P A AR BEZOTE . X T 0 & 8 JEE NI TR
B, EFAERHE S EXPONENT #2440 A .

T RANGE LA EAHRY EXPONENT {H |, 152 [RVGH %%
e

9-6 ME

CONVERSION_TI

R/wW

8h

378 1l B A 45 I [)
: 600us
:1ms

: 1.8ms

: 3.4ms

: 6.5ms
:12.7ms
: 25ms

: 50ms

: 100ms
: 200ms
10 : 400ms
11 : 800ms

©CoO~NOOOBA~WN-=O0

5-4 DE

OPERATING_MO

R/W

Oh

2 RS AT AR R

0 : e

12 S B0 R i
2 B R

3 FR4k

3-3 LATCH

RwW

1h

Tl T RE A MZ 45 (4 INT 51 ( F PicoStar™ %5 i
ANHTHL ) B b L Sh g

2-2 INT_POL

R/W

Oh

¥l INT 311 ( 75 PicoStar™ et R affil ) f0HebEsin
AR

0 : fIRHIF A

10 BTH K

1-0 FAULT_COUNT

R/wW

Oh

W T T A7 AR TR N A 1 T B 2 DN SR S e Ak
BIEHLH] © bRE R (FLAG_H) FIbRE(E (FLAG_L) 2748,
0@ —/MiksTk
1 PIARRE T EL
2 YA
3 )\ AT
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7.1.12 54758 Bh ( f##% = Bh ) [HfL = 8011h]

Bl 7-24. %77%% 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
7 6 5 4 3 2 1 0
0 0 0 INT_DIR INT_CFG 0 12C_BURST
R/W-0h R/W-0h R/W-0h R/W-1h R/W-0h R/W-0h R/W-1h
VT RW = SEEUS A W= 15 ; -n = SRR
K 7-25. FF 4% 0B FE Ui
I Y ) i P
15-5 1024 R/W 400h AT IS N 1024
iE INT 55 15 ( £E PicoStar™ RS R mTH ) &
4-4 INT_DIR R/W 1h 0 N
g
P et A 0t P LD (75 PicoStar™ 1 Ry
M)
0 : SMBUS %3
3-2 INT_CFG RW Oh 11 INT 5| e 5 B AL
2 IRk
3¢ INT 51 IZERT 4 KEEHUE B AL (FIFO Ui )
1-1 0 R/W Oh DR ELE N O
WEEKAR 12C =28, 78 IR R T 7 48 fa K it
0-0 12C_BURST RIW 1h W A AR 2R 1, oK IR A MR 12C SR
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7.1.13 78 Ch ( fR#2 = Ch ) [E4L = 0h]

F| 7-26. #7742 Ch
15 14 13 12 1 10 9 8
0 0 0 0 0 0 0 0
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
6 5 4 3 2 1 0
0 0 OVERLOAD_F | CONVERSION FLAG_H FLAG_L
LAG _READY_FLAG
R/W-0h R/W-0h R/W-0h R/W-0h R-0Oh R-0h R-0h R-0Oh

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

B 7-27. FF9% 0C FEULHH

A FB RA Bhi B

15-4 0 RIW Oh BAGEHEEN 0

3.3 OVERLOAD_FLA R oh TROREA A el R rp (I A2 B R RO A DL R R
G R PERG Y T AR .

R bR SRR AN SR 1% bR AR AR S A e

CONVERSION_R N, EHMEM AR RAE S N FF A7 ds ik OxC I iRk

22 R Oh (WENO)
FADY_FLAG 0 : AT HHt

10 FRTERR
b i i A AT 28 R B e e 45 R v TR 8 H AR SO M B A
WIRZ 5t i FAULT_COUNT 254728 & S S 11l

1-1 FLAG_H R Oh i, 459K F THRESHOLD_H_EXPONENT A
THRESHOLD_H_RESULT #1785t , 1| FLAG_H
wWEN1.

PRAGNCA A SR I BN S RAR T4 58 B AR R
FAULT_COUNT #4743 U SRHCR IR | 48T
0-0 FLAG_L R Oh THRESHOLD_LOW_EXPONENT Fi
THRESHOLD_L_RESULT # #7851l , Wl FL #E A
1.
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7.1.14 F4% 11h (fR#% = 11h ) [EAL = 121h]
& 7-28. F7% 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 3 2 \ 1 \ 0
DIDH
R-21h
P RW =ZBUE N ;W= RE ; -n= 84 E1N1E
& 7-29. B fEa% 11 FE UL
(A FB vt BhL VL]
15-14 0 RIW Oh PAEIE BN 0
13-12 DIDL R Oh Bt D L
110 DIDH R 121h 20F ID H
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8 N FSLiE

&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 MAER

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 LUREFN G T RAEN M TP AR OPT4001-Q1 fREE(E R .

8.2 LRI

8.2.1 SO

WE 8-1 fis , HAHEIAEE R, ¥ OPT4001-Q1 12C SDA F1 SCL 5| %4 31 8 FH Ab 3 2% . fucdzs ) 2% 5l Ho A
B FE R MRS . B A AR E 2 OPT4001-Q1 (AHSC AP~ vhllr | I INT 5 e 3 kb
BT EGE A 1/O B ( INT 5] I7E PicoStar™ $ 2 FORTTH ) o i% INT 5l H 2R S , S REE SRR il & 1
MR MR 7RG HE S UMK IR M . 7E SR A SR A B e AR A B AT 55 . Bk m) AR 28 &
B DUAR B O S I BORE B o TEIEH T IB S W H YRS SDA Fil SCL 51 Bl (R A 2L 5] BB I s H 25
¥ ) ZEER: R . WA INT 51, &K — > bd i PR3] INT 5], X0 |- 7 f B ) g 7R fE oy
10k Q. AILAZEA MR A RMA LIRS , LU RGEE . Th%. PrRrE Iz K.

Short or Open

|

—_——=
|

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

Light VDD == VIO
\> OPT4001-Q1 ¢ I DA
] SCL . SCL
\

....................

GPIO/TimerPin

‘ADDR on YMN |
il L Bt Controller

GND — Micro Controller or Processor

JEE

& 8-1. St A PR3 K]
HBIHFRE K TR AR T IR S .

S SDA M SCL 5 AV i rp S pf 1 VBt Th RE , (E A P 3 =24 P AT o) 52 BB R RS D/ a3 N B8 A5 2 B O R 15
o —NATRETI A HRIE R P 26 B 5 4Bk R A S 5 514 . 55— D ATRETI AN A B RIE & R ST h A7
FERARTT ORME YR, JEEN TRIBE LR 5 o EMG AR PRI R REJE (S 2B B i mT P IR 75 1 P A 5 2t A
T 1O LIPS AR R AR 17T e

8.2.1.1 WitER

AHERINH T AR M BT EOR , PO BRESERE A IR ORI Y] DR R G . 12N R
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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 ©)
@ ©)
OPT4001DNPRQ1 Active Production USON (DNP) | 6 3000 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 105 1Q
OPT4001DNPRQ1.A Active Production USON (DNP) | 6 3000 | LARGE T&R Yes NIPDAUAG Level-3-260C-168 HR -40 to 105 1Q
OPT4001YMNRQ1 Active Production  PICOSTAR (YMN) |4 3000 | LARGE T&R Yes SAC396 Level-1-260C-UNLIM -40 to 125 1Q
OPT4001YMNRQ1.A Active Production ~ PICOSTAR (YMN) |4 3000 | LARGE T&R Yes SAC396 Level-1-260C-UNLIM -40 to 125 1Q

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

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI'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.

OTHER QUALIFIED VERSIONS OF OPT4001-Q1 :
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o Catalog : OPT4001

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Feb-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
Leg R g R A T
o| |e e Bo W
Rl |
L & 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
| [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPT4001DNPRQ1 USON DNP 3000 330.0 12.4 2.3 2.3 0.9 8.0 12.0 Q1
OPT4001YMNRQ1 [PICOSTAR YMN 3000 180.0 8.4 0.94 | 1.15 | 0.37 2.0 8.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 24-Feb-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPT4001DNPRQ1 USON DNP 6 3000 356.0 338.0 48.0
OPT4001YMNRQ1 PICOSTAR YMN 4 3000 182.0 182.0 20.0

Pack Materials-Page 2



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.

TEXAS
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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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PACKAGE OUTLINE
YMNOOO4A PicoStar ™ - 0.226 mm max height

PicoStar
0.87
. W 0.81
PIN Al
CORNER
1.08
1.02
*
0.226 MAX
+ j‘ *; SEATING PLANE
0.0087 TYP 0.007
OPTICAL FILTER
l=— (0.397) —={ |=— (0.04) TYP
SENSING AREA
PULL BACK
NO CONNECT:
PAD
B
O, @
| —SENSING AREA
? '@
(0.286) I
PKG |
083] 1 T € DOMR = 1.08 mm, Min = 1.02 mm
TYP (0.743)
‘ E-Max = 0.87 mm, Min = 0.81 mm
0.415 N
TYP ‘ NO CONNECT
PAD
¢ A i
1o\
RN
018
4X @ 012 1 2
[ [0.0150) [c[A[B] (0.478) N
1 OPTICAL FILTER
0.62
4226006/A 06/2020
NOTES: PicoStar is a trademark of Texas Instruments.

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

YMNOOO4A PicoStar ™ - 0.226 mm max height
PicoStar
(0.93)
@0.15) TYP (0.31) TYP
SOLDER MASK \
OPENING \ ’
I / \‘\
A '\ L —. //
T &\ PCB CUTOUT
7 ! BN (REFER TO THE LAYOUT GUIDELINES
/ | . SECTION OF THE DATASHEET)
/ | \
| | | sYmM
(0.83) TYP 4—{777 +— i
\ | o
\ ‘ Vi T~ ALTERNATE PCB
i ‘ . CUT OUT SHAPE
B ‘,/ \, ~. __L — ( \\\
/ ! \ //
@25 — | e
METAL UNDER -
SOLDER MASK S\((LMM

LAND PATTERN EXAMPLE
SCALE: 55X

4226006/A 06/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
YMNOOO4A PicoStar ™ - 0.226 mm max height

PicoStar

(0.315) PCB CUT OUT
TYP

—(0.21)
L TYP

|
_T
/. S e
]
|
\
.

: | SYMM
083 ——|-— - — e

TYP

4X SOLDER MASK
/ OPENING

(R0.05)

T
|
VP SEMM 4X METAL UNDER

SOLDER MASK

SOLDER PASTE EXAMPLE
BASED on 0.075 mm THICK STENCIL
SCALE: 55X

4226006/A 06/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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