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ZAPM-RA024C-14DV-Z1 WA KHAT (Al . BRI (ALS) RIEILAS AL, PRSI ME TR & B T
FEITAT ALS 5 1] MR DD ARSI RE /), $e it 1 AR AR DFE

The ZAPM-R4024C-14DV-Z1 device will perform color temperature, ambient light sensing ( ALS ) and proximity
detection sensing.An internal state machine provides the ability to put the device into a low power state between
proximity and ALS measurements providing very low average power consumption.

PRODUCT SUMMARY

LA TE V] B 12C S HETERE V] LED fiki B3t [mA] i 73 7 bit]
Operating Voltage | No. Of Connection | 12C BUS Voltage Range [V] LED PULSE Current Output Resolution [bit]
Range [V] [mA]
2.5t05 5 1.8to5 5to125 16

) 1544 Feature

MBI (ALS) KALAMEK .

* ALS, Ambient Light and IR Sensor. * BRI

R AR BT E . *Proximity Detection.

*Color Temperature and Ambient Light Sensing. - 1] G s 47 ) 247 4 ] Jm A
SSRONR AL AN BRCIE G A% . 16 AL A, - Programmable Offset Control Register Programmable.
- UV/IR blocking filters. 16 Bit resolution: - 2 R AL ADAIY 2 MR Rl I ().
-] YRR R 1 2 RN A RSR [R). - Programmable Analog Gain and IntegrationTime.
- Programmable Gain & Integration Time. AN LA R R KT ) 24 R KRS IR B s
AT PSP BRI A] e R - Current Sink Driver for External IR LED.

- Ideal for Operation Behind Dark Glasss. Very High' Sensitivity.

o/INRSFI Az A RS
* Full proximity sensof feature in tiny package size. o 0] G FE 2T ARG I T R T
-4.0mm x 2.4mm x 1.35mm . *Programmable Proximity Detection and Interrupt.
-4.0mm x 2.4mm x 1.35mm . -] YmfE ADC, LED IXshFEFZS4K.
-16 L HER ) AJD L . - Programmable ADC, LED driver parameters.
- 16 bit ADC. - A e A F T A R SR A
-AE % 940nm 210mW Vcsel. - Programmable Interrupt generation conditions.

- Integrated 940nm 210mW Vcsel.

JTARPDCIRLL A R IR A ] CHAULIGHT n

Hihik(Add):  H LT AR HE R % 3 S
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*SUBI2C 4% e 25 1 PUES SN
* 12C Interface Compatible *Power Management.
B % N 400kHz (12C PLigifi=x) . -HJR LR 2.5V % 5V
- Up to 400kHz (12C Fast Mode). - Supply voltage range: 2.5V to 5V
-OTP Al 3k ¥ & hhl: 0x39,0x3D(7bit). ARINFE 1uA BEIRIRA.
- OTP selectable device addr. : 0x39, 0x3D (7bit). - Low Power 1uA Sleep State.
-12CH i : 1.8V & 5V. -70uA FIFREHUIRZS 5 AT 9w A A AR LIS [1).
- 12C H-level range: 1.8V to 5V. - 70uA Wait State with Programmable Wait Time.

) N FH Application
RN, RN, FAUMBSE AR, MUWOT SR, BA3AEaREH, B3R,

--Ambient Light Sensing. Color Temperature Sensing. Cell Phone Touch Screen Disables Mechanical Switch
Replacement. Automatic Speakerphone Enable. Automatic Menu Popup.

JTARPDCIRLL A R IR A ] CHAULIGHT n

Hohitb(Add): AL AR TR R 3
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) & HIEC & M1 EE Pin Configuration and Functions

#. PIN. ’ 1/0/P/G DESCRIPTION
1 SDA I/O 12C FATEIE N /Fi i 12C serial data input/output terminal .
2 INT 0 R 3T T {E (IKHSFE)  Interrupt — open drain (active low).
3 LDR 0 AL FRLL A LED £ i) i B AT SR sl 2%
Proximity IR LED controlled current sink driver.
4 | LEDK 0 F#% cathode.
5 LEDA | FH% Anode
6 VSS G P2 Supply Ground.
7 SCL I 12C AT B4 N 25 12C serial clock input terminal.
8 VDD P HLJFHL & Supply voltage.

VDD 8 1 [SDA sDA{[-) VDD
scL| 7 2 [INT INT|[~] SCL
vss| 6 3 |LDR or|[=] [=]|vss

LEDA| 5 4 |LEDK LEDK El El LEDA

[Top View] [Bottom View]
PARARLSE AR T chavucht  [IERN
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) 72 k% Product Specifications.

1. 45| ABESH Absolute Maximum Ratings.

SYMBOL PARAMETER
VDD fiL e HEL YR Power Supply Voltage. -0.5 6 Y,
Vin HEINHJE Input Voltage. -0.5 VDD v
Vout i H R Output Voltage. -0.5 VDD Y
Tj ZEIXIREE Junction Temperature. -40 85 C

R A R KEUE S BT AR ) AT Be 20 Y& it UK A PSR ING AXUOR J156 5%, FEAIE /R 0%
FEIXLEBAT A Al 2 A N DO REERAE, B TAE “HETFRAE SR THRORII DD RetRAE . I ) 2 58 T 20
REE AT AT Re 22 520 V2% AT 521

*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 under “recommended operating conditions” is not implied. Exposure to absolute- maximum-rated
conditions for extended periods may affect device reliability.

e A HIEES vss k.

Note : All voltage values are with respect to VSS.

2. ESD 4% ESD Ratings.

SYMBOL PARAMETER | VALUE Unit
VESD ANAEIEZS Human-Body Model (HBM). +/- 2000 v
HL#% 7K 4 Machine Model (MM). +/- 200 Vv

3. BUYUFRH %Y Recommended Operating Conditions.

SYMBOL PARAMETER MIN TYP MAX Unit
vDD L EYR Power Supply Voltage. 2.5 3.0 3.6 Y,
Vin i NFHLJE Input Voltage. 0 - VDD Y
Vout it HLE Output Voltage. 0 - VDD v
TA IZ1THLE Operating ambient temperature. -20 - 70 C

JTARPDCIRLL A R IR A ] CHAULIGHT n

Hihik(Add):  H LT AR HE R % 3 S
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Digital Proximity Sensor

ZAPM-R4024C-14DV-Z1

4. HS 45 (VDD=3V, Ta=25°C) Electrical Characteristics ( VDD = 3V, Ta = 25C ).

SYMBOL |

PARAMETER
IZ4T-LDR ik oK% H] - 250 300
‘ Active — LDR pulses off.
RLENS L3R A Wait State (@ADDR high). - 100 120
Supply Current. HEARIRAS Sleep State (@ADDR low). - 1 10 uA
PWIDTH =17.4us, PPULSE=1,
PDRIVE=5mA, PTIME=185us, - 75 -
WTIME=4.07ms
KK H LA PWIDTH =4.4ms, PPULSE=255
Max. Supply Current PDRIVE=5mA 2.647 mA
SDA %y H K F~F 3mA I HLJE 3mA sink current. 0 - 0.4 Y%
SDA output Low voltage. 6mA X [F it 6mA sink current. 0 - 0.6
I HL-~F i tH HL - - VDD*0.3 Vv
Low Level Input Voltage.
e FEL P A HL VDD*0.7 - - Vv
High Level Input Voltage.

5. L AIEB]E SR Data Transmission Timing Requirements.

PARAMETER

Symbol

CONDITIONS

% H G BT (SDA) Output Low Level (SDA) VoL |OL=4mA. - 0.5 v
SCLK LAE4i=Z SCLK Operating Frequency fscLk - -- 400 KHz
{Z 1L 5 812644 Stop and Start Condition tBUF - 1.3 - us
HEJE 35 B R R A tHD;sTA B 0.6 B us
Hold Time After Repeated Start Conditions

SCLK B 2K J& ] SCLK Clock Low Period tlow - 1.3 - us
SCLK B 4{I% B SCLK Clock High Period. tHIGH - 0.6 - us
HE JH BN B (] tsu;sta B 0.6 B us
Repeated Start Condition Setup Time.

THEORFFI[E] Data Hold Time. tHD;DAT -- 0 0.9 us
T+ B I [E] Data Setup Time. tsu;DAT - 100 - ns
BB /1450 B[] Clock/Data Fall Time. tr - - 300 ns
il /T4 B TSR] Clock/Data Rise Time. tr - - 300 ns
21264415 B I 18] Stop Condition Setup Time. | tsu;sto - 0.6 - ns
RN IGIR L AP AR BR A A CHAULIGHT

Hohitb(Add): AL AR TR R 3
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6. ALS+IR 4% ALS+IR Characteristics ( VDD = 3V, Ta = 25°C, PEN =1 )

PARAMETER
R ~ - 620 -
N ./
ADC V(AP 3 5 G - - 550 -
B - - 490 - nm
Peak_Sensitivity Wavelength of ADC C -- -- 580 --
IR - - 850 -
R Integration Time - TBD - counts
. 0.83ms @ - y B0 — counts
ADC 11#1#3%{H Counter Value of ADC B - TBD -- counts
1300Lux 3000K
— TBD - counts
IR (In wafer) - TBD -- counts
- H0fE Dark Count Value Dark Integration Time 0 1 3 counts
25ms@ Dark (In wafer)
ADC 1% ADC count Range - - - 65535 counts
GAIN_ALS = 0(Low) - 1.0 -
W% EL | Gain scaling GAIN_ALS =4 (Med) — 1.8 - «
GAIN_ALS = 2 (High) - 3.1 -
GAIN_ALS = 3 (Max) - 6.9 -

7. BE%#¥  Proximity Characteristics ( VDD = 3V, Ta = 25°C, PEN=1)

PARAMETER CONDITIONS
[ Prox. 4> 51f Prox. Full count value | =1 < | 65535 | counts |

PDRIVE =0 - 215 -
PDRIVE = 1 - 182 -

PDH=0 PDRIVE = 2 - 145 - mA
LED IXZJHiJf LED drive current PDRIVE=3 - 100 ”
PDRIVE = 0 - 25 -
PDRIVE = 1 - 20 -

PDH=1 PDRIVE = 2 - 15 - mA
PDRIVE = 3 - 10 -
GAIN_ALS = 0(Low) - 1.0 -

fmFs LB Gain scaling GAIN_ALS = 1 (Med) B 18 B X
GAIN_ALS = 2 (High) - 3.1 -

JTARPDCIRLL A R IR A ] CHAULIGHT n

Hihik(Add):  H LT AR HE R % 3 S
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8. WLAEIFM LR Typical Performance Characteristics .

1
5 08 -+ /
2 07 7\
MEIA .
/,{ X -
2. : _
.l // \ I\ \ // \ .

0.2

Y/ RV \\

’ 380 45;0 SE;O 65:’»0 75;0 : 9EI50 1080

Wavelength. [nm]
PRHII S SR A A cnavucht AN

Hihik(Add):  H LT AR HE R % 3 S
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P 401 B9 Detailed Description.

1. #ER Overview.

ZAPM-R4024C-14DV-21 5555 ALS FDGHL S, SEAUBCRAR . ADC. fAfifide . IFeh. Z2obds. HUEEE. IR
P 2C B2 . B T 4040 LED FEN— N6 . £ERK ADC [R]BIE UK IR 6 FE B L I B 4 B it vy
% 16 A P B E .

The ZAPM-R4024C-14DV-Z1 provides on-chip ALS and photo diode, integrating amplifier, ADC, accumulator,
clock, buffer, comparator, a state machine and an I12C interface. Also It has integrated IRLED as a light source.
Integrating ADC simultaneously convert the amplified photo diode currents into a digital value providing up to 16 bits
of resolution.

12C M, SCHFFREIL 400kbits/s IR E A, XA E T8 L7 1.8V 3 3.3V X [AligtT, XEeHFE:
{8145 ZAPM-R4024C-14DV-Z1 et 4 FE 7L % Fh B FH HH A8

The device connects to a video processor or image sensor through a standby 12C interface which supports up to
400-kbits/s data rate. The digital interface supports 10 levels from 1.8V to 3.3V.

SCL
12C Interface >
SDA
<2
ADC T
Control Vv
Register
| Proximity N
Control -
A4
LDR € Interrupt >{ INT
<IiReBR>

<Functional Block Diagram>

PARARLSE AR T e S

Hihik(Add):  H LT AR HE R % 3 S
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2« BEHEAR Feature Description.

2.1. RGIRAEHL System State machine.

ZAPM-R4024C-14DV-21 IR BB, 40, 48, W, B, AN B ILE . WERIRENLT
TUE BRI SR, ALS. PS DhRe MK Ao T8 1 428 ) AT AR D) F A LR 1R 8 BE~F- 2 T
T T REiE I WS TR AR R E, IR S T RAEMRE . WATPTE GERR, PS)AT LABUE T IT 1)
Tt L. RS TR RS RS B I . RS E A E BN BME R, oI ALS A
PS 1l

The ZAPM-R4024C-14DV-Z1 device provides ambient light, Red, Green, Blue, Clear, IR and Proximity detection
sensing. The internal state machine manages the operation of the device. It controls the Color, ALS, PS

functionality and power down modes.Average power consumption is managed via control of variable endurance
low power wait cycles. The interrupt feature improves system efficiency by eliminating the need to poll the sensor.
Two interrupt sources (Clear, PS) can activate the open drain output pin. Each interrupt source is enabled
independently. ALS and PS interrupts appear when upper or lower thresholds are exceeded for a consecutive
number of sample readings.

ZAPM-R4024C-14DV-Z1 5518 782 (O A% AR B0 70 6L & — S T 2l & 1 73 BElE T 't o, — IS B
Ho XAPEERIFEAL TR E R BEOAL I, ML TORING fAE. TUANEE O 2 e 2% (ADCS) [AIINF£R B 1
REGHEZARERDGRE.

The advanced digital color light sensor portion of the ZAPM-R4024C-14DV-Z1 contains a segmented circular
photo diode array used for color measurements. This architecture provides /stable color sensing independent of
the incident angle of light. Four integrating analog-to-digital converters (ADCS) integrate light energy from photo
diodes simultaneously.

<IREE>

<State Diagram>
WA RRAE R IE — AR (Ek 400 kHz) [IXUER 12 C BB AT R TERRIY), 8 T E R — Mg hil a8 A
A A . ARG THIER HAF 250 n A, WrE R AT 1uA.

Communication with the device is accomplished through a fast(u p to 400 kHz) two wire 1> C serial bus for easy

connection to a micro controller or embedded controller. The device typically draws only 250 1 A in color operation

and 1uA during power down.

PARARLSE AR T chavucht  CNN

Hihik(Add):  H LT AR HE R % 3 S
H 1% (Tel): 0760-88504720 f%F(Fax): 0760-88504721 F-Hl(Phone):18022019499
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2.2, EEIERW Proximity Detection.

PR Ao U 3 A D g B R S ), R AR BRI I ZE AN LED SGUESR I E LER B . B YA
FHAR BT LED FRIRIRBN 230K 5, W s .

Proximity detection is accomplished by measuring the amount of light energy, generally from an IRLED,
reflected off an object to determine its distance. The proximity light source is driven by the integrated proximity
LED current driver as shown in Figure .

: PS_PULSE, PS_WIDTH (0x85)
IR : PS_DELAY (0x86)
LED 5 PDL (0x80, Bit 4)
| PDRIVE (0x89, Bit 6,7)

PS_TIME (0x87)
«— GAIN_PS[0x89)

ADC_PS (0xAA, 0xAB)

e

Disturbance
Light

<E A AR 1>
<Proximity Detection Diagram>

LRI LED FRIIK AN 28 & — M RS (0 r R S AS e AT AN A R FL PEL 2 R AT HL IR AR
LED FLRBRBNAE T S0 FH ;4 PDRIVE 7545 4% Fll PDL o ficl B 75 17 4% (17 20 & K 152 B LED UK #5 F i A SmA |
125mA. L IR AR 45 A LED 20 4 it ANET 51 ). LDR. LDR_LED. EfF A NFBOGIR, 5] 240 5%
o BN T IRSEE 125mA RAMERGIRER Y T80 BRI S5, LDR 51 IAT FH TSR3 ARG
P AL

The integrated LED current driver is a regulated current sink which doesn’t need external current sensing
resistor for current control. The LED current driver allows user to set the LED drive current from 5mA to 125mA
using a combination of PDRIVE register and PDL bit of CONFIG register. The integrated current driver and the LED
provides external pins, LDR, LDR_LED respectively. To use internal light source, the pins need to be connected to
each other. Or to drive an external light source with more than 125 mA or to minimize on-chip ground bounce,
LDR pin can be used to drive an external p-type transistor which drives external light source.

JTARPDCIRLL A R IR A ] CHAULIGHT m

Hihik(Add):  H LT AR HE R % 3 S
H 1% (Tel): 0760-88504720 f%F(Fax): 0760-88504721 F-Hl(Phone):18022019499
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2.2. H#r Interrupt.

H TR T T R e R A SRR DA I A AR P SUIE B 2 AR B, RN S T RS
MR BRI DIRRAE 2 A A, I HHARSERES T A4 (0x81) H AT A, (HA] LAE A “f5 H 27 7 48” (0x81)
o T S5 B E F (IMCEN)” 7B s FHFR BRSOt . — BOIMCEN B E N 1, SRR EE 12¢ 4%
il INT 5] B 2 RS 553 .

The interrupt feature simplifies and improves system efficiency by eliminating the necessity for polling the

sensor to find out whether proximity values are in the outside of user-defined range. While the interrupt function
is always enabled and its status is available in the Status register (0x81), the output of the interrupt state can be
enabled using the Interrupt Manual Clear Enable (IMCEN) field in the Enable register (0x81). Once IMCEN field is
set to 1, interrupt parameters and signal activity of INT pin are need to be controlled via 12C.

PR 16 A7 T B 75 A7 2 fo VP B AE BT 2041 LED YU I LN A LAk IR i . 24433 #5045 (PDATA)
N R WAL BB (PILTX) B K T e v s BRUAEL (PIHTX) IS, 7T DL AR i

Two 16-bit interrupt threshold registers allow the user to set limits below and above a desired IRLED
proximity range. An interrupt can be generated when the proximity data (PDATA) is less than the proximity
interrupt low threshold (PILTx) or is greater than the proximity interrupt high threshold (PIHTx).

WAL T — N TR APEDIRE . R JE 2% S0 VF P 8 0 LB H Y0 ] )T AR I U E
Wi ok h . FE AR MRS A A7 a5 (Ox8E) FUVFH] M W BT FF AVERL UGS (PPERSIH . A7 KA AMELL JE S
EREAER, ES R AT IR 74

The device also provides an interrupt persistence feature. The persistence filter allows the user to specify the
number of consecutive out-of-range proximity occurrences as an interrupt generation condition. The persistence
filter register (Ox8E) allows the user to set the proximity persistence filter (PPERS) values. See the persistence filter
register for details on the persistence filter values.

— Bl AR O, W SR C N R W AT RS IR . R D P R PR B A SR AT I
KT BR R A

Once an interrupt is generated and issued, the interrupt has to be cleared after the service routine
has been executed for next interrupt generation. Simply reading the Interrupt clear register performs
this interrupt clear operation.

INT_HL(0xSC), INT_HH(0x8D PERS (0x8E)
EI_SEL(0x81, b1) J,
Upper Limit
‘L PP Persistence —_— INT
Clear Data ‘L
Data Sel
PS Data
ower Limi

INT_LL(Oxe:L), INT_LH(0x8B)

< WGRELFP k>

<Programmable Interrupt>

JTARPDCIRLL A R IR A ] CHAULIGHT
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) %ﬁﬁ Programming.

1. I2C i I2C Protoco.
ZAPM-R4024C-14DV-Z1 [fi# I AP il 2l id 12¢ B AT e 1 ChruE sz 28— A 57
FRIER, X EF A AR PR A B A D e A B AR U 1), B SCREE A 7 ALk 7
‘00111001 ] AN M B b o
Interface and control of the ZAPM-R4024C-14DV-Z1 is accomplished through an 12C serial
compatible interface (standard or fast mode) to a set of registers that provide access to device control
functions and output data. The device supports a single slave address of 7’ b0111001 using 7-bit
addressing protocol. (Contact factory for other addressing options.)

12C ARiERR AL T =R R MRS . SM—NAEE G NED , S AEEY, 5§
AN — N E RN AT, R AR, SARE SR,
NG — RA 7 R TS, SR a4 v i FR A A kR T U7 i)

The 12C standard provides for three types of bus transaction: read, write, and a combined
protocol (Figure 4). During a write operation, the first byte written is a command byte followed by
data. In a combined protocol, the first byte written is the command byte followed by reading a series
of bytes. If a read command is issued, the register address from the previous command will be used
for data access. For a complete description of 12C protocols, ‘please review the 12C Specification at:
http://www.semiconductors.philips.com.

A% 12C PN B sE SR, TEEE 12C MLV,
For a complete description of 12C protocols, please review the 12C Specification at:
http://www.semiconductors.philips.com.

1 7 i1 8 1 8 1 1
S| Slave Address | W | A| Command Code | A Data Byte A E

12C Write Protocol

Acknowledge (0)
Not Acknowledged (1)
Stop Condition

Read (1)

Start Condition ] 7 L L 8 1 $ L 1
Repeated Start Condition ; -

Wiite (0) S| Slave Address | R | A Data A Data A E
Continuation of protocol

Master-to-Slave I12C Read Protocol
Slave-to-Master

00: spwnoz>

1 7 1 1 8 1 1 7 1 1
S| Slave Address WA Command Code | A |Sr Slave Address R| A -'"]

_______________ |
-
| 8 1 8 1 1
I——— Data A Data Al - E
< 12Ccthid>

< |12C Protocols>

PARARLSE AR T chavucht  JEENN
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D H 175 & Register Maps.

ADDR Bit7 Bit6 Bit5

0x80 SAI INT_TP PITG PDL EN_W EN_PS EN_ALS PON 0x00
0x81 INT_PSH INT_PSL INT_V EI_SEL EI_PS EI_VALID 0x00
0x82 50HZ TIME_BASE WLONG TIME_DELAY OxFF
0x83 TIME_WAIT 0x00
0x84 TIME_ALS 0x00
0x85 PS_PULSE PS_WIDTH 0x00
0x86 PS_DELAY 0x00
0x87 PS_TIME 0x00
0x88 PS_OFFSET 0x00
0x89 PDRIVE GAIN_IR GAIN_PS GAIN_ALS 0x00
Ox8A INT_LL 0x00
0x8B INT_LH 0x00
0x8C INT_HL OxFF
0x8D INT_HH OxFF
Ox8E PERS 0x02
0x98 DEV_ID REV_ID O0xAO0
OxAO0 ADC_R[7:0] 0x00
OxA1 ADC_R[15:8] 0x00
OxA2 ADC_GI[7:0] 0x00
OxA3 ADC_GJ[15:8] 0x00
OxA4 ADC_B[7:0] 0x00
OxA5 ADC_B[15:8] 0x00
OxA6 ADC_C[7:0] 0x00
OxA7 ADC_C[15:8] 0x00
OxA8 ADC_IR[7:0] 0x00
OxA9 ADC_IR[15:8] 0x00
OxAA ADC_PS[7:0] 0x00
OxAB ADC_PS[15:8] 0x00

JTARPDCIRLL A R IR A ] CHAULIGHT
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) Ja Fl & 1728 Enable Register

Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0x80 SAl INT_TP PITG PDL EN_W EN_PS EN_ALS PON 0x00
FIELD BITS DESCRIPTION
b BERR WS I, AR A AT, KR ALS A A SR SR
SAI 7 Sleep After Interrupt. When asserted, the device will power down at the end of a ALS cycle

if an interrupt is generated.

TR fRE IR o WUIRE A 1, ORIl R e REN A

INT_TP 6 4 Interrupt Type. Specify the interrupt retention type. O: it will be interrupted if it goes
out of the threshold, 1; it will occur only when it goes out of the threshold.
PITG 5 PS SERAE ] AL ER AT 2L 2 %47

PS Integration control. This bit activates'the Integration Cap to Double size

LDR PIN O FJ LED HLyRFEH: KHZR 10 /MR CKHYR/ 10)

PDL 4 LED Current Control of LDR PIN O: Large current1: Small current (Large current / 10)
EN_W 3 ZERFUT IS 2% 5 FH Wait Timer Enable.
EN_PS 2 i 4% 5 Proximity controller Enable.
EN_ALS 1 ALS 541 2% J5 ] ALS controller Enable.
“CEH” IXAMREUE N R 4, SOV ERT 28R ADC JEIE TAE, 55— 1 SEEIRY
e BN 0SSR £ PCEOMEEEREF, XM ENER, RS
PON 0 Ja 1, J37F PON FAIRZS Power ON. This bit activates the internal oscillator to permit the

timersiand ADC channels to operate. Writing a 1 activates the oscillator. Writing a O disables
the oscillator. During reads and writes over the I> C interface, this bit is temporarily

overriddenand the oscillator is enabled, independent of the state of PON.

) o T % §1) 47 55 Interrupt control Register

ADDR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

0x81 INT_PSH | INT_PSL INT_V EI_SEL EI_PS EI_VALI 0x00

JTARPDCIRLL A R IR A ] CHAULIGHT m
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BriL e A

FIELD

DESCRIPTION

INT PSH s 1 X753 PS ADC = T HMER KR AE i, itk ox81 i, CigkRH 0
- 1 for interrupts that occur when the PS ADC is above the threshold. Cleared to 0 when
reading address 0x81.
1 T4 PS ADC IX T-BRME I A AE b b, etk ox81 i, CigRR 0
INT_PSL 4 1 for interrupts that occur when the PS ADC is below the threshold. Cleared to 0 when
reading address 0x81.
INT V 3 ALS 38 37N ALS J8IE 5 R T — N E R
- ALS Valid. Indicates that the ALS channels have completed an integration cycle.
El SEL 5 chr e 1B 0. PS HdE, 1: /SRR %E Interrupt Data SelectO: PS Data, 1: Clear Data.
- 1 PS it 5 FH 4TS SVFA R PS Wi
- PS interrupt Enable. When asserted permits PS interrupts to be generated.
£l VALID 0 ALS H R 47 E o vr ALS AR A R T
- ALS valid interrupt Enable. When asserted permits ALS valid interrupts to be generated.

) sistence Filter Register (Ox8E)

HH TR P I 30 2 A T A R T 2 TR Y R s I (R PR AR R Y ] PR W R A B A

(0x8A £ 0x8D) HfiiE.
The interrupt persistence filter sets the number of consecutive proximity cycles that are out- of-range before an
interrupt is generated. Out-of-range is determined by the proximity interrupt threshold registers (0x8A through
0x8D).

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Ox8E

PERS | 0x02

DESCRIPTION

INT_PSH 5

it EALAL TR 25 (K W E % Controls rate of interrupt to the host processor
Ox1: 1 AL fEAB Y 0x1 : 1 proximity value out of range

0x2: 2 LR H VG 0x2 : 2 consecutive proximity values out of range
0x3: 3 LRI 1 VG HE 0x3 : 3 consecutive proximity values out of range
Ox4: 5 LR H VG HE 0x4 : 5 consecutive proximity values out of range
Ox5: 10 LRI VG E 0x5 : 10 consecutive proximity values out of range

OxF: 60 /ML {E A8 H 7 [ OxF : 60 consecutive proximity value out of range

P AR LIRLT 4 S A TR A )

CHAULIGHT E
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T AL R 2
) I} 8] 458 1) & £ 28 Time control Register

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0x82 50HZ TIME_BASE WLONG TIME_DELAY OxFF
0x83 TIME_WAIT 0x00
0x84 TIME_ALS 0x00
0x85 PS_PULSE PS_WIDTH 0x00
0x86 PS_DELAY 0x00
0x87 PS_TIME 0x00
0x88 PS_OFFSET 0x00
FIELD BITS DESCRIPTION
SOHZ 0x82 | W E S H A LLRMKII S 0:0.83ms (60Hz / 20) 1 :2ms (50Hz/ 20)
Bit 7 Set reference time to reduce power noise 0:0.83ms (60Hz /.20) 1 : 1ms (50Hz / 20)
TIME BASE 0x82 | BEESEFFITIT A3 EL ALS ADC [JEA R [A] LA )= 351 8] x (TIME_BASE+1)
- Bit 6:4 | Set the base time of Wait Timer or'ALS ADC. Base Time = Reference Time x (TIME_BASE+1)
oxga | FHHTAVERHL, 20005 2R, 25 7% e SRR EL TAMIE_WAIT, 25 77 55 i 45 B2 SR ST 88 12X
WLONG Wait Long. When asserted, the wait cycles are increased by a factor 12X from that

Bit 3 programmed in the TIME_WAIT register.

oxg2 | BEALBES[A], IR ALS £ BAS FIADC ALIR B () =JEERT 7] x (TIME_DELAY+5)
TIME_DELAY Set the delay time to wait to initialize the ALS sensor and ADC. Delay Time = Base Time x
Bit2:0 | (TIME_DELAY+5)

WE AT 2RI R] SE AR A] =LA (3] x (TIME_WAIT+1)

Set the time of Wait Timer. Wait Time = Base Time x (TIME_WAIT+1)

BB ALS FRZEAS BN S I 1R] 0 i R] =FE AR 8] x (TIME_ALS+1)

Set the measurement time of the ALS sensor. Measure Time = Base Time x (TIME_ALS+1)
0x85 | 1B LED k{4 =PS_PULSE + 1

Bit 7:4 | Set Number of LED Pulse. Number of Pluses = PS_PULSE + 1

0x85 | ¥ E LED kliFE A kol (= C (PS_WIDTH+1) x12x1.45) x2us

Bit 3:0 | Set width of LED pulse.Pulse Time = ( (PS_WIDTH+1) x 12 x 1.45) x 2 us

TCE LED ki aX A FT HIREIR I 7] 2RI [a]= (PS_DELAY+1) x 1.45us

Set the delay time before LED pulse drive. Delay Time = (PS_DELAY+1) x 1.45us

BCHE PS RSN A] PS HFUN [A]= (PS_TIME +1) x 128 x 1.45 us

Set the PS Discharge Time.PS Discharge time = (PS_TIME +1) x 128 x 1.45 us

WHE PS s E (BF) PS WM EE= PS_OFFSET x2 (2 HI4h7E)

Set the PS Offset ( digital )PS Offset data=PS_OFFSETx 2 (2" s compliment)

TIME_WAIT 0x83

TIME_ALS 0x84

PS_PULSE

PS_WIDTH

PS_DELAY | 0x86

PS_TIME 0x87

PS_OFFSET 0x88

JTARPDCIRLL A R IR A ] CHAULIGHT m
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_) 3 25 0+ W B B &7 %% Gain and Interrupt Threshold Register

Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0x89 PDRIVE GAIN_IR GAIN_PS GAIN_ALS 0x00
Ox8A INT_LL 0x00
0x8B INT_LH 0x00
0x8C INT_HL OxFF
0x8D INT_HH OxFF
FIELD BITS DESCRIPTION

LED Hi~F- LED Current Level.

PDLJZ 0: 0: 215mA, 1: 182mA, 2: 145mA, 3: 100 mA
PDRIVE . __ | PDLis0:0:215mA, 1: 182mA, 2: 145mA, 3: 100mA

Bit 7:6 PDL & 1: 0: 25mA1: 20mA, 2: 15mA, 3: 10mA
PDLis 1:0: 25mA 1: 20mA, 2: 15mA, 3: 10mA

GAIN_IR 0x89 | IR 25 0: x1. 1: x0.5. 2: x0.25. 3: x0.125

Bit 5:4 | IR Gain 0: x1, 1: x0.5, 2: x0.25, 3: x0.125

GAIN_PS 0x89 | PSIMai0: 1K, 1: H, 2: &

Bit 3:2 | PS Gain 0: Low, 1: Medium, 2: High

GAIN_ALS 0x89 | ALS 1825 0: ik, 1: P9,.2: &, 3+ Al

Bit 1:0 | ALS Gain 0: Low, 1: Medium, 2: High, 3: Max

0x89

INT_LL Ox8A | #EiTH W B 1K 72517 Proximity interrupt low threshold low byte

INT_LH Ox8B | 43U A Wik R fEL i 719 Proximity interrupt low threshold high byte
INT_HL 0x8C | #Eux AT = B 215 Proximity interrupt high threshold low byte
INT_HH Ox8D | 41T+ KT iR (B 18- 17 Proximity interrupt high threshold high byte

JTARPDCIRLL A R IR A ] CHAULIGHT ﬂ
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" ADC ¥i# ADC Data

Bit5 Bit4 Bit3 Bit2 Bitl BitO

0x98 DEV_ID REV_ID 0xA0
0xAQ ADC_R[7:0] 0x00
OxA1l ADC_R[15:8] 0x00
OxA2 ADC_GJ[7:0] 0x00
OxA3 ADC_GJ[15:8] 0x00
0xA4 ADC_BJ[7:0] 0x00
OxA5 ADC_BJ[15:8] 0x00
OxA6 ADC_C[7:0] 0x00
OxA7 ADC_C[15:8] 0x00
OxA8 ADC_IR[7:0] 0x00
OxA9 ADC _IR[15:8] 0x00

DEV_ID Device ID (0xA)

REV_ID Revision 1D (0x0)

ADC R RED data

ADC_G GREEN data

ADC_B BLUE data

ADC_C Clear data

ADC_IR IR data

JTARPDCIRLL A R IR A ] CHAULIGHT
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) S F Application

1. # S H Typical Application
TEIL PR ALK R G, 2041 LED AT LAHA#EIT 200 mA HRIE V) I ZAPM-R4024C-14DV-Z1 Jik i,
I, OSSR, DRI RAETERE . SRR I AE LED Mk 391 (B RE 5 [] 15 4% 1 R 50 75
In a proximity sensing system, the IR LED can be pulsed by the SMAPS331DL-FRBS with more than 200 mA
of rapidly switching current, therefore, a few design considerations must be kept in mind to get the best

performance. The key goal is to reduce the power supply noise coupled back into the device during the LED
pulse.

E

- B 1 ;"
MASTER 4 ZAPM-R4024C-14DV-Z1 5}
INT l
I ERPCIRLL A AR R A A CHAULIGHT
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) 14 ]~} Package Dimension

[Top View] [ Side View] [ Bottom View]
I 2.36+0.20 1.35+0.1 1.35+0.05
B4 S < >
=[] .
] ] i
5 | M) Ul 8
3 i + .
" |k ol [o
! l | Xo61+01 hal “lly Er
0y ' 'g
v?°'3 ’ % o.s?j_r’o.os
D AEEHHE Packing Specification
-5 1492 ]~} Package Dimensions c
-3 4wt i )T Carrier Tape Dimensions
HEELJ7 A Progressive Direction W 112 00+0.05
% PO PP T 0.2540.02
A0 2.6510.10
RS A BO | 4.2040.10
§ 0O o 0 & yir .
Ll 5 J( - KO 1.58+0. 10
B B ENg [ NS 1. % oo 1 60%0.10
P D1 1.60+0. 10
5:/ E | 1.75+0.10
B F 5.5040. 10
1 B 1 B I AL % PO | 4.00+0.10
[2] [ P1 4.00+0. 10
P2 2.00+0. 10
“%ﬁi&% Loaded Quantity IOPO 40. OOiO 20
2000 “M/#% 2000pcs/reel
%4 7E Note
T R ~F A ZE /D& IEH 0.1 Z£2K The tolerances unless mentioned is +0.1mm
PRI S RA TN 20 |

Hihik(Add):  H LT AR HE R % 3 S
H 1% (Tel): 0760-88504720 f%F(Fax): 0760-88504721 F-Hl(Phone):18022019499
WXt (Web):  www.zgy-led.com



7ZAPM-R4024C-14DV-Z1 gl e

D EE BT Note

L ARY" Over-current-proof
1. & W2 B AT R, 2 R i e Al A K F AR (e &K 42D« Customer must apply

resistors for protection, otherwise slight voltage shift will cause big current change (Burn out will happen).

--f# 7 Storage

1. PR ATAEFT B4 . Do not open moisture proof bag before the products are ready to use.

2. P BT, ARE NARFRAE 10°C~30°C Fl1 90%RH E4 LA K. Before opening the package, the LED should
be kept at 10°C~30°C and 90%RH or less.

3. HEEWNAE—FEN{EH. The LED suggested be used within one year.

4, FTHFOEESE, BERUAFMHEE 10°C~30°C 1 60%RH, H-7E 168 /N PIER (MR Fdr) o WAL A
TR ATIRAEAE , T NAGAELERT 11 AL 2 P . After opening the package, the devices must be stored at 10°C~30°C and
60%RH, and used within 168 hours (floor life). If unused LED remain, it should be stored in moisture proof packages.
5. WRBGRAEL (FEFIRED CAREOECRAT IS 7 Ol IR T & (48450 Sl i s fn, 7H2
HEREALFE . If the moisture absorbent material (desiccant material) has faded or unopened bag has exceeded the
shelf life or devices (out of bag) have exceeded the floor life, baking treatment is required.

6 « WRTEEMSE, 1S Y IPC/JEDECI-STD-033 AT HERTRE Fr sl i BAT R 46 42 /E 60° CE5° C M 5%RH<96
/NS (i /5 JE L) If baking is required, refer to IPC/JEDEC J-STD-033 for bake procedure or recommend the
following conditions: 96 hours at 60°C * 5°C and < 5 % RH (reeled/tubed/loose units)

B4 Soldering Condition
1. [EIVREIREE 26 HESE (EHEY) © Recommended for return welding temperature curve (lead-free)

i

300¢
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260 PCEHZ A H

230
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200
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150

100}

50 f
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Temperature ()

F_
i
|
|
|
|
|

|

|

|

|

|

|

|

|

L ; =
210 240 270

30 60 90 120 150 180

2. BIIEARAP IR LA E . Reflow soldering should not be done more than two times.
3. JRIEERT, ABELEMIGEFEF XS LED iifiE /7. When soldering, do not put stress on the LEDs during heating.
4, 1RE)E, ANEAFEEEHGHEE . After soldering, do not warp the circuit board.

PARARLSE AR T chavucht  JIEENN
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--J&8k % AF Soldering Iron

AN TR 2R BRI IR AT 350°C Y 3 A — D TR Bk B 25w, BT IAb AR R R 1 IEIRR,  OF
MR A . T T RN FE TR RS 5 B3R 72 i . Each terminal is to go to the tip of soldering iron
temperature less than 350°C for 3 seconds within once in less than the soldering iron capacity 25W. Leave two
seconds and more intervals, and do soldering of each terminal. Be careful because the damage of the product is
often started at the time of the hand solder.

--F L4 Repairing

BHARIAE LED R EE /G HEAT . JBHRATEAKZ, ROZMEHXCHEE CTFEFR) o BiZHki
i\ LED 42 B2 e ARl {£3 . Repair should not be done after the LEDs have been soldered. When
repairing is unavoidable, a double-head soldering iron should be used (as below figure). It should be confirmed
beforehand whether the characteristics of the LEDs will or will not be damaged by repairing.

O X

--F.Aih Other

1. DA ERUME AT, AR AT 8 e PICYENS A RS (R R AR S LR BE AL /1 Above specification may be
changed without notice. CHAU LIGHT will reserve authority on material change for above specification.

2. G S, T SR IR RIS e b WA 1) 28 e KA E (AT S DGR AS AR AR AT AT 4 PR 45 SR
AT AN G 40 i R B0 A 1R 72 i (1) e R AT X kA% 26 A0 & 5 B When using this product, please
observe the absolute maximum ratings and the instruction for using outlined in these specification sheets. CHAU
LIGHT assumes no responsibility for any damage resulting from use of the product which does not comply with the
absolute maximum ratings and the instructions included in these specification sheets.

3. WS P RBUE ) RN ACIRLL AN ESIEE R AR . RERFAFHERELE . These specification sheets
include materials protected under copyright of CHAU LIGHT corporation.Please don’t reproduce or cause anyone to
reproduce them without CHAU LIGHT ’s consent.

PARARLSE AR T N 22 |
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