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ABSOLUTE MAXIMUM RATINGS

INT 10 GND ..ooviceeeeeeeeeee -0.3V to (Vcc + 0.3V) Continuous Input Current into Any Terminal................... +20mA
All Other Pins to GND ..........ooooiiiiiiiicciicce -0.3V to +4V Continuous Power Dissipation

TNT Short-Circuit Current Duration ................................... 10s 6 UTDFN-Opto (derate 11.9mW/°C above +70°C).....953mW
All Other Pins Short-Circuit Current Duration............ Continuous Operating Temperature Range................co.c..... -40°C to +85°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = 1.8V, TMIN to Tmax = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS

OPTICAL CHARACTERISTICS

Maximum Lux Sensitivity Fluorescent light 0.045 Lux/LSB

Saturation Ambient Lux Level Sunlight 188,000 Lux
Green LED 538nm response, o

Total Error TE Ta = +25°C (Note 2) 15 %

Light Source Matching Fluorescent/incandescent light 10 %

Infrared Transmittance at 940nm IRR TA = +25°C (Note 3) 0 0.5 %

Ultraviolet Transmittance at 5 o

63 UVR Ta = +25°C (Note 3) 1.2 %

Dark Level Count OLUX 0 lux, Ta = +25°C, 800ms range 0 0.045 Lux

Maximum Signal Integration Has 50/60Hz rejection 800 ms

Time

o i ) ) Automatic mode, has 50/60Hz rejection 100

Minimum Signal Integration Time ms
Manual mode only 6.25
100ms range, TA = +25°C 99.6 100 100.4

ADC Conversion Time ACT dehz s ms
100ms range 97 103 107

POWER SUPPLY

Power-Supply Voltage Vce Guaranteed by TE test 1.7 3.6 V
Ta = +25°C, 90 | 12C i ts inacti 0.65 1.2

Power-Supply Current Ilcc AZ T - el NPUS INactive pA
TA = -40°C to +85°C 1.6

DIGITAL I/O CHARACTERISTICS

Output Low Voltage SDA, INT VoL ISINK = BmMA 0.06 0.4 v

INT Leakage Current TA = +25°C 0.01 20 nA

SCL, SDA, A0 Input Current lH, L TA = +25°C 0.01 20 nA

I2C Input Low Voltage VIL_I12C SDA, SCL (\)/(3;(2( Vv

. 0.7 x
12C Input High Voltage ViH_12c | SDA, SCL vee \
Address Input Low Voltage VIL_A0 A0 0.3 V
; Vee -
Address Input High Voltage VIH_AO A0 0.3V \
Input Capacitance 3 pF

2 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 1.8V, TMIN to Tmax = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
12C TIMING
Serial-Clock Frequency fscL 400 kHz

Bus Free Time Between a STOP

600V VPXVIN

and a START Condition 'BUF 13 Hs
Hold Time (Repeated) START

Condition tHD,STA 06 HS
Low Period of the SCL Clock tLow 1.3 us
High Period of the SCL Clock tHIGH 0.6 us
Setup Time for a Repeated

START Condition 1SU.STA 0.6 HS
Data Hold Time tHD,DAT | (Note 4) 0 0.9 us
Data Setup Time {SU,DAT 100 ns

ISINK < 6mA, tR and tF are measured

between 0.3 x Vpp and 0.7 x VDD 100 ne

Fall Time of SDA Transmitting tF

Setup Time for STOP Condition tSU,STO 0.6 us

Pulse Width of Spike Input filters on the SDA and SCL inputs

. . 0 50 ns
Suppressed suppress noise spikes

tsp

Note 1: All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.

Note 2: Green 538nm LED chosen for production is such that the IC responds to 100 lux fluorescent light with 100 lux.

Note 3: With respect to green LED 538nm response.

Note 4: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V| of the SCL signal) to bridge
the undefined region of SCL’s falling edge.

MAXIN 3
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(Vce = 1.8V, default power-up setting, unless otherwise noted.)
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(Vce = 1.8V, default power-up setting; unless otherwise noted.)

SUPPLY CURRENT vs. LUX READING

LIGHT SENSITIVITY vs. LUX LEVEL

SDA INT OUTPUT LOW VOLTAGE
vs. SINK CURRENT
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TOP VIEW
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MAXIMN
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i ¥ 55 AR
wF i e
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EE 0]

MAX4400913d. 774 k51474 —RKEADCERE L. 1°CTr
DINA VI TI—REBAEIRIENX Y —TT, RIE
KERMNETDEHIC. FMIIAZHNEBEZRA
(UTDFN-Opto)/ Ny —2RICHIESNTINE T, ICHD
THNIAF—RICEKDTHNLBRICERSIN., KEHE
BICEDTUEBEINT T ILEY NI RN —=ALIZEY
F9, N T Y IVREBEINTHEAL DRZITHEAS 1.
[PCA VZIT—RICE>THAONET, RETREAE
AAEEEERATNDIED. T—FD=DIZTNA R %

ERMICERITDBEN LR, RIBBEEALICD
BHET,

INYT—=DLNIVDRZETAIVZIE DT BIEE TR
B IANTAA—RICEETDDZEFILELEZ T, ZDH
B&ELH. ABODBDIRIMNUVIEEE—HTDLDICERE
SNTNFET, ZDLET, EELTHEABIXRI NI
ITDREUERAT-F2DTANIAFA—RT7 LA =FERL
T, BAOPARITICHIDTNAADEEZESGIHE
ThEY,

ZOICHOT7FOTHREDORETLIFRELT. ZDRBKER
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4,000,000:1 %= EEZMHTLENWNBESA(FIvoL oD
D2oOhHYET, MBBEEDEREICI—HF—DNA%E
WEELEWA—R U DARERBLTINE,
ZDICIE. BBHSZADEERTOEMENRER T T )r—
IS NCEESNRETEET DL DICTIRIY
AXITBDIENFEETT,

ADCOTI7#ILbDIFEEFEIE100msTH DIz, BH
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WS T DARBRERREBEN ZHATINE T,

ABDEDCIEHEEHF 2 A RBICEDE
ZDICIE. A\BOBEEFICHES T A2EETDEDIC
RETSNTIEYT, INEERITDEHICTIE. EoT—hH
ABDBISEWZIRINIVBEAmADVEL’HYFT,
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~LET,
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LOR&ZESXVEYIMDERIR
R1. LIRIYYT
BIT POWER-ON
REGISTER F;ED(;'SESS RESET R/W
7 6 5 4 3 2 1 0 STATE
STATUS
Interrupt Status — — — — — — — INTS 0x00 0x00 R
Interrupt Enable — — — — — — — INTE 0x01 0x00 R/W
CONFIGURATION
Configuration | CONT | MANUAL | — | — | CDR | TIM[2:0] | ox02 ox03 | Rw
LUX READING
Lux High Byte E3 E2 E1 EO M7 M6 M5 M4 0x03 0x00 R
Lux Low Byte — — — — M3 M2 M1 MO 0x04 0x00 R
THRESHOLD SET
Upper Threshold UE3 UE2 | UE1 | UEO | UM7 | UM6 | UM5 | UM4 0x05 OXFF RIW
High Byte
Lower Threshold LE3 LE2 | LE1 | LEO | LM7 | LM6 | LM5 | LM4 0x06 0x00 RIW
High Byte
Threshold Timer T7 T6 T5 | T4 | T3 | T2 | T1 | TO 0x07 OXFF RIW
Interrupt Status (0x00)
REGISTER
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O ADDRESS
— — — — — — — INTS 0x00

INTEEY MZ1AY 2y &N TINVT, Threshold Timerl 2 2% (0x07) CEZE S N-BFRB KLY RIFEICHIEDTHDES A
ERFIITRDZIL Y IILMME(FENZENL DZZ0X05B K V0X06 THEE) 2B 2 1155, INTSAT—5ZE VY
TH—hENFEd, ZOEYNI. RAMZIDLIORAGZFHBOIETOIC Y hENET, R2ESHBL TS,
ZOEYNIINTIHFICERBEINET, INTSEY MDY hENEBE. INTIHFAO—IC7H—hEI. INTSE WM
Oy hEN/BE. IMITERICE OTINTIHRFA NI TIL7 Y TENFET,

ZhEYvhhtYrEN/=E. Interrupt StatusL X (0x00) ZRAERD N, F/=ldInterrupt Enablel X% (0x01)(Z
0ZEZTADLIEICELDT ZOEYRNED T ETDIENTELT,

2. Interrupt StatusL- 2%

BIT 0 OPERATION
0 No interrupt trigger event has occurred.
1 Ambient light intensity is outside the threshold window range for a longer than specified time.

Interrupt Enable (0x01)

REGISTER
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
— — — — — — — INTE 0x01

MAXIN 7

600V VPXVIN



MAX44009

Eim &/, ADCAHIE,
RiEAE Y—

INTEEYMIIA YR ESNTNBDIBEDH. ERAAARUMMIKDTINTSE Y ML TZH0x00. EYR0)BILUINT
wFENEYREINET, INTEEYRD Y NEAZDA =TT, ERAFRENNIHSNZIES. INTHEFA O —
IZEREN (77— M) ENT, Interrupt StatusL X ZDINTSE Y MI1AY Y hEnEd, RIZSHEL TS0,

#3. Interrupt EnableL X%

BIT 0 OPERATION

0 The INT pin and the INTS bit are not asserted even if an interrupt event has occurred.

Detection of an interrupt event triggers a hardware interrupt (INT pin is pulled low) and sets the INTS bit

’
(register 0x00, bit 0).

Configuration (0x02)

REGISTER
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
CONT MANUAL — — CDR TIM[2:0] 0x02
EBHRE—F
4. Continuous Model 2%
BIT 7 OPERATION
0 Default mode. The IC measures lux intensity only once every 800ms regardless of integration time. This

mode allows the part to operate at its lowest possible supply current.

Continuous mode. The IC continuously measures lux intensity. That is, as soon as one reading is finished, a
new one begins. If integration time is 6.25ms, readings are taken every 6.25ms. If integration time is 800ms,
readings are taken every 800ms. In this mode, the part consumes slightly higher power than in the default

mode.

A EHET R YVIATIIERET - PORESISEBRTY,

YZaAPIWEBEE—F

ZF—RE—R(MANUAL = O)Di5E. TIM[2:0]8LVCDREY FOARBDSREWBSICIE. BEIMICER S N/-RERY A
IVOLOZIDEAREN., HEUERERYFT, vZa17ILE—RMANUAL = 1)MD18E. 1—H—H12C/\ 2%
BLCTIM[2:0]B3&UCDRE YN DABZZEF I D ENTEET,

#5. Manual ConfigurationL X%

BIT 6 OPERATION

Default mode of configuration is used for the IC. In this mode, CDR, TIM[2:0] bits are automatically deter-

0 mined by the internal autoranging circuitry of the IC.

Manual mode of configuration is used for the IC. In this mode, CDR, and TIM[2:0] bits can be programmed
by the user.

ER 9%k (Current Division Ratio. CDR)
CDREY NI, BROAARLEEFEMLEZ T, THNIAA—ROERH. ROIRTIDICHRINET,

6. Current Division RatioL 2%

BIT 3 OPERATION

0 Current not divided. All of the photodiode current goes to the ADC.

Current divided by 8. Only 1/8 of the photodiode current goes to the ADC. This mode is used in

1 high-brightness situations.

8 MAXI N
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BaEBEE Y MTIM[2:0])

TIM[2:0]E Y hEFEBRLT. EEOEBEDFBZHREITDIENTELY,

ZF—HFE—RKMANUAL = O)DIEE. BOBEBIIFY THRBEO7ZIJJILICEODTHERNICREIRS I
100ms/200ms/400ms/800msD N AN FE T, Y217 E—RDIFE. 11— —HED IR %#6.25ms~
800MsDEFE TERICEEIDZENTEZEY, RIESBLTLES 0,

R7. BHHE

INTEGRATION
TIM[2:0] TIME (ms) COMMENTS
000 800 This is a preferred mode for boosting low-light sensitivity.
001 400 —
010 200 —
011 100 This is a preferred mode for high-brightness applications.
100 50 Manual mode only.
101 25 Manual mode only.
110 12.5 Manual mode only.
111 6.25 Manual mode only.
Lux High-BytelL- X% (0x03)
REGISTER

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO ADDRESS

E3 E2 E1 EO M7 M6 M5 M4 0x03

Lux High-ByteL X% (0x03)DEY M. 4E Y bDIEHMESEOE. RE/NA MDD LE4EY MMT7T:MATER .
BEADINOZGAMEERLE T, ®REUNCMDEIDAEY NM3:MOIZLux Low-BytelL 225 (0x04)ICEF 1. ICD
WO ZERAED T EREEEEEL T,

FEF(E[3:0]) 1 LU ZFRABEDIEEE Y ~(0000~1110), 3F: FHAEATT1T1T1DBE. F—/ L2 IDREERLET,
REML7:4]) : )LD ZFRMEDIREL/ A D EAI4E ~(0000~1111),

o2 =2 % x ¥ x 0.72

E¥ =E3x8+E2x4+E1x2+EQ

% = M7 x8 + M6 x 4 + M5 x 2 + M4

J—RA0000 0001 MiBE. stEHERIFO0.72luxiZEW T,

O—RAMT110 11 11DIBE. STBHERIZ176,947IuxIZEIE T,

O—RAM1110 1110MD15E. STEHERIZ165,151IuxIZEIE T,

WEADCEIPCL U2 DEDE LT —FERERIE T D/, FCOFBMUEEDEIS. DL TRYDRBEDEFH
WEHTTrE—TILangd, YRY—HSTOPIVYRERELIRSET, FCLIRYDEH N BEEINET,

Lux High-BytelL 224 (0x03)&Lux Low-BytelL 25 (0x04) Dl A DFHEY 217 D1581d. 2DDL XY DEREY)
DETYRY—mBSTOPOV Y REXRELRNTLZE L, KhWIZ. REPEATED STARTOVVRZFEALTLZE 0,
ZNICEDT, (FGEW TOERROREBHEEHNTrE—TILSndd) PCLURIDSDERK T —5DEEH
RAESNET,

MAXIN 9
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Lux Low-BytelL X% (0x04)

REGISTER
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
_ — — — M3 M2 M1 MO 0x04

Lux Low-Bytel 225 (0x04)DEY b, RIFHXDILV I A AEZRT RE/NA D TFAEY hZRHELF I, Lux
High-ByteL 225 (0x03) EDIBEE T, ICDOIL T ZAEBD R REEE ATV IL D &BIELET,

E3~EQ : WORGAEDIEHE Y

M7~MO : )LD ZFRABDRE N1 b

WO =2 B x (¥ x 0.045

B =E3x8+E2x4+E1x2+EQ

%0 =M7 x 128 + M6 x64 + M5 x 32 + MAx 16 + M3 x8 + M2 x4 + M1 x 2 + MO
L 2250x03&£0x04DABDHEEE :

J—RA'0000 0000 0001 Mi5E. EtEMERIF0.045luxlZEWEF T,
J—RA'0000 0001 O000MIZAE. HEFERIFO.72IuxICEIET,
J—RA0001 0001 0001 DIZE. EHEHERIF0.765IUXICEIET,
J—RAY110 1111 1111 DI5E. SHERERIZ188,006luxiIEWE T,
J—RAT1T10 1111 1110015, 5TEMERIF187,2691uxIZE) T,

VRAI—H'SDBMET KL ZEREDRIAIEIC. Lux High-Bytel 24 (0x03) &L U'Lux Low-Bytel 2% (0x04)D
EHNNETCTAE—TILEenNE T, ROBMESTOPERADIFE T, BUBHAREBINET, JhIcLkoT. Loy
Ox03&E0X04MEHE) DREIC BN FEE LIIBEICE e RAMEEAD I ENPHLESNET,
MEEADCEIPCL D25 DRBDIE L W F— SR A RIE T B0, PCOZBUBMEDEIZ. DL O2YDRABDEH
NECTTAE—TILENET, YRY—HSTOPOAVY REFELLIEET, PCLOZYDEHNBEEINET,

Lux High-Bytel - X% (0x03)&Lux Low-BytelL 225 (0x04)DEA DFHEW Z 1T DIBEIE. 2DDL U5 DR
DETYRY—mDSTOPOV Y REERELRNTLZE L, KhWIZ. REPEATED STARTOVVRZEFALTLZE,
INICEDT, (FEW O ORESBHABHA T —TILahdid) °CLURIDSDERKE T —5DEEH
REEENZT,

Upper Threshold High-BytelL-2*Z2%(0x05)

REGISTER
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
UES3 UE2 UE1 UEO umz UM6 UMb5 UM4 0x05

Upper Threshold High-Bytel P25 DIEHB L OMRED (14 NT, EAAEEED LR N )Y TL NIV EZELE TS
ZDLERMEIL. Interrupt EnablelL DX ZDINTEE Y hA Y RSN T\ BIEEDAEKREZFSFY, Threshold Timer
L o2 TRESNEFBEALIRBEICHIEDTILIZLNILAZDRBREL NIV Z EEBD/-184. Interrupt StatusL 2%
DINTSEY A Y RENT, INTIHEFAO—ICTILI O SnET,

RE(UM[7:4]) : EBRZL v I)ILRDIRED L4y ~

FEE(UE[3:0]) : ERRZL v m3)LRDIEHE Y N

WORERZL Y aILR = 2 0 x (R%k x 0.045

B8¥ = UE3 x 8 + UE2 x4 + UE1 x 2 + UEO

RE = UM7 x 128 + UMB x 64 + UM5 x 32 + UM4 x 16 + 15

10 MAXI N




EF=IEN. ADCAR.
RiEAE Y—

Lower Threshold High-BytelL 22 4(0x06)

REGISTER
BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
LE3 LE2 LE1 LEO LM7 LM6 LM5 LM4 0x06

Lower Threshold High-Bytel X & DB B L ORED L(14E Y N T EAAEEEDTERN )y LN ZHRELE T,
ZDTNERfEIL. Interrupt EnableL P ZFZDINTEE Y A Y hENTNDIBEEDABEEREZRFEE 9, Threshold Timerl
U2 THRESNEBERBLUEREICHEDTILIZLNILAZDBRELNILAETFES/IBE. Interrupt StatusL 2%
DINTSE Y h Y hENT, INTHEFAO—IC IV ENET,

RE(LML7:4]) : FBRZL Y IIVRDRED 142 ~
FEER(LE[3:0]) : FBRZL v aILRDIBHE Y ~
WOZTRAL Y2 3)UR = 2 030 x {531 x 0.045

JE¥ = LE3 x8 + LE2 x4 + LE1 x 2 + LEO

% = LM7 x 128 + LM6 x 64 + LM5 x 32 + LM4 x 16

Threshold TimerlL 2% (0x07)

REGISTER
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 ADDRESS
17 16 5 T4 T3 T2 T T0 0x07

INTEEW K = 1T, Threshold Timerl P25 TIRE SNEHRBLUERBICHIED>TREBEXL NILANWT NADI LY 3T
IWREABZZI5E. INTSEYMMI1AEYRENT, INTIHEFA O—-ICTILII ESNET,

CDLIRIDEIZEDT. ZOTA LA DOHEICFERINDIBEARESNET, COLIXYDEEOKO0ELIZIBE.
(Interrupt EnableL P ZZDINTEE Yk = 1THDELORBELNILANWITNADAL YL I)VREBZ ZRETESIC
ARG FD T — R ENDESITICHERESNET, TAL A = (T7x 128 + T6x64 +T5 x32+T4x 16 +

T3Ix8+T2x4+T1x2+T0)x 100msT9,

PIVr—23EH
F—=pE—FEYZ2TIVE—F
FT—hE—REKE(TTHILENDERTE)DIHFE. COREKU
TIME Y MIRBMIICER ENE T, F— MM,
PRBEDFEEFERLTCREDEE AT \EY, KXDEIH
T00luxEIB X2 DIBE. BARNDARBICEDTIANIMFH—
ROEBRHIBDDVNMERINET, BIEZDBHIDLDIC.
FIHAIWNITADITHY, BRMNEZEI-FO/IN—5(C
EONEY, KDOBIAMETITDEEHIC. A—M2D
ERIIEDIFEZ100msH 5200ms. 400ms. F7=(3
B8OOMSICBARSE LT, ERDABEERLDEHRFBD
HEbLTIZEL DT ADIIRFDI16EYREKUE ESIZ8
Ze<. FTHICELBBEWEHEZHEADZEICEUET,
ZhnIcEoT. 22V hHB1\F4,000,000:1&2EFF L
251yl IhEHfEnEd,
YIAT7IWE—RDBE. 1—F—H4DDE Y ~NCDRH
KOTIM[2:0DICPoER L TAHA =N DB EF—/\—
SARTDZENTEZY, Inold. ADDESIFREE
BRADARLICEELESXFY, VZ1T7ILBEE—R
(0x02. EVRB)DL R DERBESRBL TS0,

MAXIN

WORGRHEDT—FRHN

ZDICIE. EHPTWTFroZIILEAEXEERLTN
9, 4AEVIDEHE. ZORICHBE Y MDRMT
BREInEd, RERENSNE-RTIE. 1AV
0.045luxzk L &9, IREDEAEII2E5T, EHDE
KfBIF14TY, TnICE>T. BADEBEL255 x 214
= 4,177,920&£75WUE 9, 0.045lux/LSBDIBE. &K
DIV Z5HEIF188,000luxTd, TN KRELEFH
BE(THEHLEEY = 15)1F. INTH—/N\—O—-FEEX
SNET, TATVIVIA A —RRIEXAET—DBEEDSX
DEEBRRNIIARETT,
ZDICHOEA(LDZAFZ0x03EKLV0x04)1F. VIR %ZE
IELTIRIBAZRT12E Y MOBRTREBHR S NI,

WOZDETEIL. UTDELDICIThNE T,
W2 = (2 B x (R¥) x 0.045

BERIS4E Y bOBMET. #HIZ0000~1110 (0~14)
TY,

REIBE Y S DEMET. &EEHIZ0000 0000~1111
1111 (0~255)T7,
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MAX44009

EFFIENH. ADCAHIR.
RiEEE Y—

77'7‘/# Z. LSBTH»20.045n % E=NnFJo

_ODIC RSNTWDA—PL U DERITTHMBI LM
%TFZ'C(,\ZDT_&D\ RIBILO AERAMED D BRBEISAIE

EDIEIHERESICHEDOTEILLE T, K8IC. ZDIC

NoRBONDIVIADBEEI I AEEZRLE T,

ZAHDERE

EAHIS. LIUZHZOX01DEY ~OIC1T %t J NEES I
ICKDTAR—TINENET(R1E2SR). EAHKFRHEN
RELBEULY R F5AMEH Threshold T|merl//7\’}7'
THRESNTEFEIVERBICHh->TAL Y 3)LRE
BRBAIBE). A—TURLA VHADINTAO—ICTIL
FovEnEzd, LIUZXFZOx00DFHEEY A Thndhy
FFERAAND T E—TILENIHEINTE = 0). El
AAAT—HZZEYNMIBBBICOUTENET,

ThresholdL XD F—F#H: X
ZDICOEBAALIE T, ERBIOTREDI Ly 3)LR
DOBLERZTOEHOHIC. ZNONFEDOERTHD
CENEREINET, LIURYOX05EBEZV0x06MD L IRE
ETRRRMEN. WD EM/NA MERKICEBLTL\DE
HHYUFEY, Znld. 4BV RDIEHME. REMOLI4E Y S
TERSNnZx9(E3 E2 E1 EO M7 M6 M5 M4),

ZDIBE. UTFTORDESICHEUET,
JVOZTRZL Y 3)UR = (2 B30 x (R%#0) x 0.045

BRIS4AEY bOBAET, #EIZ0000~1110 (0~14)
T,

R8. A—hPE—FTOLSBHUDIVIRE

REIBE Y S DEMET. &EHIF0000 0000~1111
0000 (0~240)T79,

IWOZERRZL Y 3)UR = (2 B30 x (R%0) x 0.045

HERIZAE Y N OBIET, BEIZ0000~1110 (0~14)
T,

REIBE Y ~DEMET, &EHIF0000 1111~1111
1111 (15~255)T9,

F—bhL 2 TE—RMANUAL = O)DIFE. ERRZAL v 3
IWREBXUTFRAL v IV R/INA bAL LDZE0x03T
ERENTWDRXOV IR /N1 M E—HLIEFEAT
HDWENHIET, ONEI—ILI2DDHTT,

< VO ZLNIVHERICENSEEE L NILAY 1.5lux
UTFDiZE). ERICOZRELTLLS LY. I—FE
(20000 MMMM &L Y . 4DMOAYEET. MMMM
MMRED L4y bERLE T,

- ENBADITNTDFRAEERELNILAT 1 5luxBA ED
IBE) Tl BHA0TIIEL<. EEEE TIMMME S
RICBWFT, EV MM7 (REMZEY MIZEICITH
DRENHDIEITERLTLLESE . ZDOM/DEY
MIFEETY ., EEEEDERAMEIIFT110ICHRENE T,
EAREERADEEE. 1110 1111&£0Da— RIS
BIET,

YZa17)LE—R(MANUAL = 1)DI5E. B<DTIM[2:0]

BIUCDREYMDEREIC LT AR EELIEE(ES E2

E1 EO)D&EEEZRIICRLE T,

12

LUX PER LSB IN
LUX (MIN) LUX (MAX) AUTOMATIC MODE COUNTS (MIN) COUNTS (MAX)
0 15 0.045 0 256
15 23.0 0.09 256 512
23.0 46.1 0.18 512 1024
46.1 92.2 0.36 1024 2048
92.2 184.3 0.72 2048 4096
184.3 368.6 1.44 4096 8192
368.6 737.3 2.88 8192 16,384
737.3 1474.6 5.76 16,384 32,768
1474.6 2949.1 11.52 32,768 65,536
29491 5898.2 23.04 65,536 131,072
5898.2 11,796.5 46.08 131,072 262,144
11,796.5 23,593.0 92.16 262,144 524,288
23,593.0 47,1859 184.32 524,288 1,048,576
47,185.9 94,371.8 368.64 1,048,576 2,097,152
94,3718 188,006.4 737.28 2,097,152 4,177,920
MAXIW



EF=IEN. ADCAR.
RiEAE Y—

9. ConfigurationL 2% (0x02) & U ThresholdL X7 (0x05. 0x06)IcxiLTHREND

VZa17IE—FDEE

RECOMMENDED SETTINGS RANGE OF EXPONENTS FOR
APPLICATION CONDITIONS FOR CONFIGURATION UPPER AND LOWER REGISTERS
REGISTER (0x03) (0x05 AND 0x06)

LUX LSB LUX LUX LSB | INTEGRATION ™ CDR EXPONENT EXPONENT
(MIN) (MAX) (MAX) TIME (ms) (MIN) (MAX)
0.045 2938 11.52 800 000 0 0000 1000
0.09 5875 23.04 400 001 0 0001 1001
0.18 11,750 46.08 200 010 0 0010 1010

100 011 0
0.36 23,501 92.16 0011 1011
800 000 1
50 100 0
0.72 47,002 184.32 0100 1100
400 001 1
25 101 0
1.44 94,003 368.64 0101 1101
200 010 1
125 110 0
2.88 188,006 737.28 0110 1110
100 011 1
6.25 111 0
5.76 188,006 737.28 0111 1110
50 100 1
11.52 188,006 737.28 25 101 1 1000 1110
23.04 188,006 737.28 125 110 1 1001 1110
46.08 188,006 737.28 6.25 111 1 1010 1110

F Y ZaATIVE—RTIEL lux (max)DEZBAIEEF—/N—O0—RIS—FEH =111 1)MFEELET,

EEHE—T R
ZOICOBIEHEESEHAETIVR7 T )r—2a > THEAT
B0, VRATALICEBMENET/INAZDR—1) 5T
BRBICTDEPAAIHEFHERBEINTIVET, PCETHEE
SNBEL2OOOYIBLOT—FEYRIEICERTMA
(1.8kQDTILT Y TR T1.8VDLA IV HEENT
DI HBESINDAREENH D=, T—5/\ZXLETD
PCRS oo arvn¥aESIRICHZDIEN, KiE
BREBHICDENIET, DI, TNAADKR—) T
NARE|ZHRBIET, YVRY—DWEB)Y —ZZRBHT
=AML RTLAMBENEELET,
CDICEDZEERNBBIE —T A3, IFDBITTY,
1) YREZ—HL T 250x03BKV0X04H S I 255
BEEAEET,

MAXIN

2) BEDIN O GiAMBEFRLETDHI— BT
RONERINDEDIC. YRY—HL T ZH0x05
HXOOXO0BIZIVIAERZL Y3 )VREXOINTIR
TRRAL YL ANWREZRELET,

3) YRY—HLIRZOXO7 BB ALY IILRSA
N—T—HEERELZT,

4) INTI#FHO—ICBDIETT S — M RETDET,
VAT —ISMDIEEETIVET, YRY—II. KED
DOIRFEEZZTHELE T,

5) INTIHFHO—ICHBDIETT S RELIEES
T, YX&Z—IJInterrupt StatuslL- X% (0x00)DE%ER
N&ETDT, EiAAY =N ZDICIED =2 &% HEER
F9, VRAY—IFEERIBETNET,

6) ATV 71 i )RLET,

13
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MAX44009

Eim &/, ADCAHIE,

RiEAE Y—

START

»
|

A4

READ MAX44009 AMBIENT LUX,
SET APPROPRIATE BACKLIGHT STRENGTH

\ 4

WRITE TO UPPER LUX THRESHOLD,
LOWER LUX THRESHOLD, AND
LUX THRESHOLD TIMER REGISTERS

<
%

A4

WORK ON TASKS/SLEEP UNTIL WOKEN BY
HARDWARE INTERRUPT

WOKEN BY
INTERRUPT?

READ INTS BIT TO CONFIRM

CHECK OTHE

R INTERRUPT

SOURCES

:

MAX44009 CAUSED
INTERRUPT?

A

A

M2. ZEBEL—T R

14

MAXI N



EFEIMENH. ADCHI.
RigktEY—

12CIUPIVAHTT—R

ZDICIE. TP T—554 2 (SDAESUTILoOY Y
54 (SCL)THER ENBI12C/SMBus" TS M 2#gzt 1)
TIA I TI—2 & mA2TIVET, SDAESCLICE DT,
ZDICEYRE—DETES400kHzD o Oy 7R EDBIE
EBRBIITOIENTEZ Y, K3IZ, 2Ry T1—X
DA IR ERLET, YAY—HSCLZERLT/NX
EOF—FEXRERIBLET, YRY—T/NA I3, B
BAL—TT7RLZDBICHITTL ORI T RL 2 &EE
LT EBILTF—FT—REREETDIEICEDT ZD
ICANDT—5ERAHEITINE T, B2DEE—T X3
START (S) & 7= |I&REPEATED START (SN #&#H KV
STOP (P)R#ICL>TRYSNET, ZDICISEESN
BE42DT—RIIBEYNRETHY. ZDEICTI/ VD
IOV IINIVZWREEZ T, YAY—HZDICHhBTF—5
HRAIDIEEIE. BUEIAL—T7RLIDEBICHITT
OEMDSCL/NIVREXRELE T, ICIF. YRY—DERT
BSCL/NJIVRICEBLTCSDALETT—5Z=ELTF T, ¥
2= IT—=IDENANIDWTEREDOTI/ )%
TET, E405HRY S —4o 2230 STARTE 2 (IZ
REPEATED STARTZ#%. 720/ v . BXUSTOP
FHTYSNFET, SDAF. ANBKIOA—TRLA>
HAODOEmAELTEELF I, SDANIZIETTILT YT
HINGBEFEIS500Q M E)AWMETY, SCLIZ. AAELT
DHEMELE T, NALITEHD VYR —H\1EH7ET D55
FlIP U INVREI—V AT LTYRAY—DSCLHEAA
F—TURLADIEEIE. SCLICT IV THRIA(EE
I$500QM E)HREICHYF Y, BEICSL T, SDAS
KOSCLEBIICEIMZBEBATDIEETEL T, BIIR

MICEDT. NZXSAV EOBEBER/NMIHBICOTA
CHIWANDMRESINDEEDBIC. NEEOVOXM—
OETF =2 —MBRANBRICHIZOSNET,

Ew kX
BSCLYAZIATIEYNDTF—IhEmESINET,
SDAEDFT—%1F. SCL/SILZ A/ \A DEBEICH1=>T
ZELTNDRENHIET, SCLHY\A DEICSDANZE
ELT=I8E1E. BIEESICRYE I ([STARTELUSTOP
FUEIDIEESR), CCNAZNES—TRIES. SDAB
KUSCLIFTA RIVIREEZR G/ A ICHEDF T,

START&H L U'STOPR
INZHMERSNTVEVMEE. SDABKUSCLIZT A RIL
REZRT/NAICBIEFT, YAY—IF. STARTE A%
FEITIDIEIIEIDTEEZRBIBLE T, STARTERHALIT.
SCLAVN\A DIKEETSDAL NI Ao O—ICERBTDHIE
T9Y, STOPxH&EIE. SCLAYVNA DIKRETSDAA'O—h
SNTICEBTHILETY (K)o YVAY—DOMDSTART
FHICEOT ICICY L CEImEDman M nE 9, vX
5—Id. STOPERHZFEITIDIEICEIOTEIEZRT LT,
INZX =ML &Y, STOPERHD K HWICREPEATED
STARTER#AERENIBE. NRETIT4TDEFF
(CIE)E 9,

FHISTOPZR+

ZDICITT —FEXRDERB DR R CSTOPFRM4ZRHE L
9NN FIAELT. STARTREEEL/N\AD/IVLZRT
STOPERHNFEELIIBEIIRHE LI EA. EBICEIES
BDHICIE. STARTS T—’T—c‘:ﬂbSCLO)/\%O)/U[xZP\]
TSTOPFERMAZXELENVTLES0Y,

g A S

—> 4— tSU,DAT

: t
‘ lTLOWI —h <—HDDAT

SCL

tHD,STA B>

START
CONDITION

s, STA

START CONDITION

AL

“V tHD,STA

—> <—ts|:
B 1SUSTO o>

: T

REPEATED STop START
CONDITION CONDITION

3. 281 5 TIT—RDYA IV ITH

SMBuslZIntel Corp.DBIET Y,

MAXIN
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MAX44009

EFFIENH. ADCAHIR.
Rt Y—

S SR P

UL
UL

CLOCK PULSE FOR

START ACKNOWLEDGMENT
CONDITION

ScL 1 2 8 9

NOT ACKNOWLEDGE

SDA _\ / \ \ : \ x Y
ACKNOWLEDGE

K4. START, STOP. &KUREPEATED STARTS M

AL—=TPRL R

AL—=T7RLZIE AR FICEDTHIIeanE 9. AO
H I REEINVccD NI NATEFGEL TP L R 254
ELTLES Y ZDICTEIRABELE2DDT RL R ZR
10ICRL&E 90

POV

72/ )y MACK)IZ OOV oMIFBEDE Y NTHY.
ZDICHEBRAAE—RDIBE. T—YDE/N1A1NDREE
INROTAOTDEHDICHERLET(H525H8), BRI
DINA MDZEICKINLIZBE. ZDICIETVRY—hERK
IB9BEHDO IO Y I/ ZAEEICH=>TCSDAE IV S
O LFET, ACKEERTDIEICKDT. F—HEED
KEERHETHIENTELZ Y, T—FEEDRPII. =
ERIFNAZHED—THDH\ FEIEATLEEDH
ElICEOTRIVEY, F—FERXRICKBLIIBES. /3R
VAY—I3BEEBHAITIDIENTEET, ;ODICb‘M
BUE—RDFEEIE. YRY—HOBBD IOV IHAY
IWDBSDAZ IV O LT, TF—IDSEETI/ )Y
DLEY, BaD/N\NAMDFERUEIC, YRY—IZEDT
FO/)UDUHRESIN, T—YEEDFITHHAEEICRY)
F9, YRI—H'ZDICHDTF—FDRED/NA AR
HEOIBEICITHET O/ )Y OARESI N, FDEIC
STOPRMAREE T,

TF—EAHER

ZDICADEAHAIZIT STARTE A R/WE Y MI0&EEY
NLTEZRL—T7RLR. WL ORI TRLRARA V5%
BRETDEODINANDT =5 1N KNAEDT—5,

HBIUSTOPERHADEENZENE T, 1A bDT—H
= DICICEZT AT /-HD@NE T —LRERZRK6ICR
LE
#10. 2L—T7KL R
A0 SLAVE ADDRESS SLAVE ADDRESS
FOR WRITING FOR READING
GND 1001 0100 1001 0101
Vee 1001 0110 1001 0111

16

X5. 7o/ )T

ZL—=TT7RLZOR/WE Y MIOh 2y hENT I\ DIFE
VRE—HZDICICT— gﬁith‘Utbtb\éuti&
~LET, ZDICIE. YRY—HERTDIFEBEDSCL/ Y
IWADBIZT RLZANA SDREZTD/) Y2 LET,

VARG D SRESNBE2D/\A MIEDT, ICOPIE
LURETRLARA D IHRESNET, ZOKRAY
ERD 1A bOF— 5B BEAGMBEICITIERLET.
FRLZRA V5 F—5aBELLICI. 72/
2ERELET,
ZOICISEESNBEID/ 1 M, BIRENILURS
ICESAL TSI RMENTI\ET, Y2 —(FSTOP
RUERTTHIEICEOTREDR T EBALET.

TF—ERUER

1N\ANDT—5%5ZAIEDICIE. BRIOICEAARIELER
LCLDORIRA VI ERETDREN %U&@“(l?)
R/WL;O%'EJ&L/K_Z[/ a7 RLZDBICHIT T, 5
BUNBELRL OZAIDTRLRAZRELTLES L,
REPEATED STARTEZ#“MD#EIC. RAWE YM1&L Y
LIERL—T7RLRAEXELT, iBWBREEZRBL
F9, FD®E. ICICEDTT7U/ VYN ZIDEESI N,
SEVEDL ORYDABHEFNICHREZT, RET—F
3. YREY—DERTDIT7ILoO Yo (SCL)DIL Y
Ty TEMICKIET,

AR DEICSTOPRMZE T I22DDL DR Y =ik
LCHRAMDI=HDTL—LERERBICRLET, Ihn
3. Lux Datal X Z0x038 K U'0x04 % &E#i L T i
BBIGEICDHZHLET,

Y —DfE

ZDICORF M58 IZ0.37mm x 0.37mmT. F/31 X
BEKLUEIIDMNI/NESKERETT, BREZAMIAR
DEAICEBEIDRICERITDDENHDDII. DR
KMSEH DA TT, B, /Vur— RO SR D
MNBEYAXERLEY,

MAXI N




EF=IEN. ADCAR.

R E Y-

ACKNOWLEDGE FROM MAX44009 —

B7 | B6 | B5 | B4 | B3| B2 |B1|BO
ACKNOWLEDGE FROM MAX44009 ACKNOWLEDGE FROM MAX44009 —
[ [ [ [ [ [ [ j [ [ [ [ [ [ [ 1 [ ! ! [ ! [ ! [ 1 [ ! [ ! Ll
S | SUvewDRESs 0| A | REGISTER ADDRESS A | DAABYEE Al
_ A A
R/WJ 1BYTE
X6. ICAND1/NA NDT—5DEAH
NOT ACKNOWLEDGE FROM MASTER
ACKNOWLEDGE FROM MAX44009 —  ACKNOWLEDGE FROM MAX44009 —  ACKNOWLEDGE FROM MAX44009
T T T T T T T T T T T T T T T T T T T T T T T T T T T T —
[s| StaveaDDRESS vo|a] | meaisTerpooREsS | | A [, | SLAVE ADDRESS cilal o oamevie | [E]P|
_ 7_4 A A
RAV REPEATED START RAW 1BYTE
X7. ICHoD1/NA DA Ty 0 IEET—H DALY
NOT ACKNOWLEDGE FROM MASTER
ACKNOWLEDGE FROM MAX44009 —  ACKNOWLEDGE FROM NAXt4003 —  ACKNOWLEDGE FROM iXt400
[s| saveaoomess, | o |a| | mecisterApoRess1 | [A [, | SLAVE ADDRESS A DATABYTE T | Als
— X
R/WJ REPEATED START RAW 1BYTE

ACKNOWLEDGE FROM MAX44009 —; ACKNOWLEDGE FROM MAX44009

ACKNOWLEDGE FROM MAX44009

NOT ACKNOWLEDGE FROM MASTER—l

o

‘SLAVEADDRESS, 10 [ A |

| REGISTERADDRESS2 | | A [Sr | SLAVEADDRESS,

]

DATABYTE? |

i)

R/WJ

REPEATED STARTJ

A

RIW

1BYTE

X8.

MAXIN

FHV R ICSTOPRHZEREZ B2 DDL DR 5 D& L 75
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MAX44009

Eim &/, ADCAHIE,
RiEAE Y—

- 2mm >
T A
= /N AKXV e
Vee | 1 & MAX44009 1 6 [SDA
T TOP VIEW
<— (.75mm > --
- CENTER OF_\ IO.24mm ————— =
GND| 2 MAX44008 . 5 |scL E
,,,,, : - + $0.13mm B
T v ~—— 0.88mm —>
0.12mm
E 025mm ]
AD| 3 S 4 |INT
,,,,, < PR
l L4
X9. woH—DAE
EEFPIV =232 mEig
171036V Voo TO 36V
0V 1O Vee
J
[
L,
g 10k §1Uk9 §1om
—1 Vce SDA ® SDA
GND ScL scL
= | MAXIM o I\/LIJA(\:STER
MAX44009 SDA | SDA | ( )
*DEVICE ADDRESS IS 1001 010x. CONNECT SCL SCL
A0 TO Ve FOR SLAVE ADDRESS 1001 011x.
SEE THE PIN DESCRIPTION. 12C SLAVE_1 12C SLAVE_n
Fv 7B

18

PROCESS: BiICMOS

MAXI N




EF=IEN. ADCAR.

Rigktv—
INyr—3

BHD/Nyr—UHEIEHRP L OS2 R/ — (I japan.maxim-ic.com/packages =SB L TS0\, BH. /Ny —
DO—RIZEEND[+]. [#]. FIE[-NIIFROHSHREMREZRLIZEDTULAB I EBA. /Ny r—REG/ ST —2
ZDEDICAATDEDTROHSHWINK R E IFARN G HAICKOT/NYT—2O—RHERBDIENHDRETR
LT<LEEb

NYT—=I594T INYy—20—F S 2= No. S RN —2No.
6 UTDFN-Opto D622+1 21-0490 90-0344
2x
o[0.10[¢]
£ ~—E2 — g COMMON DIMENSIONS
. %W Jl 5 6 WIN, NoM. | MAX.
! : 7 ! \ A3 | 0.195 | 0.203 | 0.211
MARKING—| A\ U b | 020 [025 030
AAA ! ! b | 1.925 | 2.000] 2.075
_T_+___ D I S N N Y E [1.925 ] 2.000] 2.075
L e 0.65 BSC
//| I__m (I\ A f L lo2s5 [030 [0.35
PKGCODES:
1 ! f 3 2 1 D622N+1; DB22N+2
PIN#1 / 8] €
INDEX AREA a DIMENSION VARIATIONS
TOP_VIEW BOTTOM VIEW W] now | WA
A | 055 | 0.60 | 0.65
E2 | 1.25 [1.35 | 1.45
D2 | 0.55 | 0.65 | 0.75
NOTES:
1. DIMENSION & TOLERANCING CONFORM TO ASME Y14.5M—1994.
//]o.10]C 2. ALL DIMENSIONS ARE IN MILLIMETERS.
_EA3 3. DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED
. BETWEEN 0.20mm AND 0.30mm FROM TERMINAL TIP.
S[0.08]C
A noron T 4. MARKING SHOWN IS FOR PACKAGE ORIENTATION PURPOSE ONLY.
b 5. ALL DIMENSIONS APPLY TO PbFREE (+) PKGCODES ONLY.
SEATING  [$]0.10@]C[A[B]
PLANE
SIDE VIEW
MAXIWVI
TITLE:
PACKAGE OUTLINE,
6L, 2x2 OPTO TDFN PKG. NiPd PLATING
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0490 C A

MAXIN 19
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http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0490.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0344.PDF

Eim &/, ADCAHIE,
RiEAE Y—

eRET R
hREX e%ETH A HEIN—Y
0 111 AR —

MAX44009

VFEIL-DvNVFRER T141-0032 REHBRIIXAKEF1-6-4 KIF=1—> 7« 458 20F  TEL: 03-6893-6600
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