MR

CHAULIGHT

[ie= muts 12

SPECIFICATION

B4 FR
Customer Name
FE IR R AR AR
Product Name
LT ZCS-2016C-08D-Z4
Part No.
DEU[(Z%% Technical Reference Dﬁf—pﬁ; Sample |:| \1}? Mass Product
BP®EZ ON&mEAa® MG %
Client approval (Stamp) Chaulight approva
1% HE Approval fifii\ Checked % HE Approval fifii\ Checked HI1E Edited
T R I = 5k LINERES
|:| B2 Qualified D AN Disqualified H HH Date: 2021/09/27

Bt & HLif (Tel): 0760-88504720

f£ 3 (Fax): 0760-88504721

Hudik(Add): ARSI T AR TR F R 3 S DG IR

No.3,Lian Sheng South Road ,Dong Sheng Town,Zhongshan City,Guang Dong Province.

AFAE A T X7 28 i Fa S5 AT Ja T Wl AR, BT T A RO PR, 0 5 & DA R4 . B filke
B GIE P
This product specification is only used for technical communication.Only after the signature or seal, the specifications have
the force of law.since the signing of the validity period of two years, after the expiration of the written renewal. The final
interpretation right is owned by the CHAULIGHT.
JTARIDGIRLL AN FACH BR A

Guangdong Chaulight Infrared Semiconductor Co.,Ltd.




7.CS-2016C-08D-74 Cotor gt e

ZCS-2016C-08D-Z4 W4 I ATt & . AR IR, PFIRSHLR L T4 B T B RN & 2 BRI FRRE
HIRES T, JAEEIRMIFIYIIFE,

ZCS-2016C-08D-Z4 device will perform color temperature measurement, brightness sensing. An internal state

machine provides the ability to put the device into a low power state between color temperature measurement
providing very low average power consumption.

) KitE Feature

o {0 IR S A BB AR R
* Color Temperature and Ambient Light Sensing.
AR HIBAT. - 12C HROEAE A FE 1 HREE.
- Low Power Management . - 12C Fast Mode Interface Compatible.
-16 fLor B, SARANIEE: 35883
- 16 Bit resolution. - IR blocking filters.

-] i R PO 48 2t AT P (1.

- Programmable Gain & Integration Time.

BATYIER.
* Power Management.
(KT LuA--REARIRAS.

- Low Power 1uA Sleep State.

*SUBI2C #% e 25 1%
* 12C Interface Compatible

-5 % 4 400kHz (12C POEAE) .

- Up to 400kHz (12C Fast Mode).

B ibk: 7 “b1000.011 (R, ADDRfloat) 7’ b1000_010 (R, ADDR ) .

- Device address : 7” b1000_011 ( R/W, ADDR float) 7" b1000_010 ( R/W, ADDR low ).

> [ A Application

ARG ROREERS . DEILA. Fliks. T &R

Brightness Sensing. Color Temperature Sensing. Notebook. Handheld device. Industrial and medical application.

PARARLSE AR T chavucht KRN
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) ‘H HIic B A THEE Pin Configuration and Functions

#. PIN. 1/0/P/G DESCRIPTION

1 | SCL I 12C R AT B N 23 12C serial clock input terminal.
2 | SDA I/O 12C BB ATH AR N /5 B 235 12C serial data input/output terminal.
3 | vDD P HLJFHL & Supply voltage.
12C W& HUbES N 7 (B _ERD -mEdFsh: 7 ‘b1000_011-%: 7° b1000_010.
4 | ADDR 0] 12C device address input terminal ( internal pull-up ) - High or Floating : 7” b1000_011 -
Low :7’ b1000_010.
5 | VSS G P2 Supply Ground.

[Top View]

JTARPDCIRLL A R IR A ] CHAULIGHT n
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) 72 k% Product Specifications.

1. 45| ABESH Absolute Maximum Ratings.

SYMBOL PARAMETER
VDD HEEEHLYE Power Supply Voltage. -0.5 3.6 Vv
Vin HEINHJE Input Voltage. -0.5 VDD v
Vout i H R Output Voltage. -0.5 VDD Y
Tj ZEIXIREE Junction Temperature. -40 80 C

A R RKEUE S BTSSR Be 2 B it UK A PSR IR e IR 5 2%, FEAIE R 0%
FEIXEEBAT A A 2 S DO REERAE, B TAE “HEFFRAE SR THRARIIDRERME . U ) 2 58 T~ 20
REE AT AT Re 22 52 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 FrAHIEES vss k.

Note : All voltage values are with respect to VSS.

2. ESD %4k ESD Ratings.

SYMBOL PARAMETER | VALUE Unit
ANEIEE Human-Body Model (HBM). +/- 2000 Vv
VESD \ :
W24 Machine Model (MM). +/- 800 %

3. Bt %4 Recommended Operating Conditions.

SYMBOL PARAMETER
VDD fLH Y5 Power Supply Voltage. 2.6 3.3 3.6 v
Vin HyNHLJE Input Voltage. 0 - VDD Vv
Vout #iH LR Output Voltage. 0 - VDD v
TA 1Z1THL ¥ Operating ambient temperature. -30 - 70 C

JTARPDCIRLL A R IR A 7] CHAULIGHT n
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4. HS 45 (VDD=3V, Ta=25°C) Electrical Characteristics ( VDD = 3V, Ta = 25C ).

SYMBOL | PARAMETER
R S R 1217 Active. - 300 350
fEAR Sleep (@ADDR high). - 1 10 uA
Supply Current. I Sleep (@ADDR low). - 16 25
SDA %y tH I P 3mA A HLE 13mA sink current. 0 - 0.4 Y
SDA output Low voltage. 6mA J A HLji 6mA sink current. - - 0.6
R HL~F iyt HL - - - VDD*0.3 Y
Low Level Input Voltage.
e PP R - VDD*0.7 - - Y
High Level Input Voltage.

5. HARAEHFIE A E R Data Transmission Timing Requirements.

PARAMETER CONDITIONS

4 H4 /I HEL T (SDA) Output Low Level (SDA) IOL=4mA. - 0.5 v
SCL LYE#% SCL Operating Frequency - -- 400 KHz
= 1L A 82544 Stop and Start Condition -3 1.3 - us
5 20 B T . 0 } o
Hold Time After Repeated Start Conditions

SCL K2 iCJ5 1 SCL Clock Low Period - 1.3 - us
SCL B4 JE 1 SCL Clock High Period. - 0.6 - us
T B 2P T - e ) .
Repeated Start Condition Setup Time.

THEUCRFERT 7] Data Hold Time, - 0 0.9 us
TH4s B R [A] Data Setup Time. - 100 - ns
b /50 P[] Clock/Data Fall Time. -- - 300 ns
i 8 /1% b T+ 1] Clock/Data Rise Time. - - 300 ns
{21264 15 B B 1A] Stop Condition Setup Time. - 0.6 - ns

JTARPDCIRLL A R IR A ] CHAULIGHT n
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6+ Y24 (VDD=3V, Ta=25°C) Optical Characteristics ( VDD = 3V, Ta = 25C ).

PARAMETER TEST CONDITIONS
R - - 630 - nm
ADC IR R B G - - 550 - nm
Peak_ Sensitivity B - - 480 - nm
Wavelength of ADC. C - - 590 - nm
IR - - 870 - nm
5700K WLED, 1000Lux, - 3730 - counts
G SR A 10ms, - FHK=1. - 8635 - counts
ADC H T B - 7545 -- counts
Counter Value of ADC. 5700K WLED, 1000Lux,
c Integration Time 10ms, B 15830 B counts
IR AGAIN=1. - 50 -- counts
i, SERES[A] 100ms, FX=1
4B Dark Count Value. Dark, Integration Time 100ms, 0 1 3 counts
AGAIN=1.
ADC T HE
et e 0 - 65.535 | counts
ADC count Range.
AGAIN =0 - 1 -
W35 4ET Gain scaling. AGAIN = 1 - 1.5 -
X
AGAIN =2 - 2 -
AGAIN =3 - 2.5 -

JTARPDCIRLL A R IR A ] CHAULIGHT B
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ZCS-2016C'08D-Z4 Color Light Sensor
7« BAIHEEEISAE Typical Performance Characteristics.
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Normalized Spectral Response
1T :

JH 09

1t

Jt

i

pd —_—

5 R

o

3 — (5
Q

= — B

N

a — g
Y IR
5

(@)

=}

o,

<.

—+

<

380 480 580 680 780 880 980 1080

# K Wavelength [nm]

JTARPDCIRLL A R IR A ] CHAULIGHT n

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




7.CS-2016C-08D-74 Cotor gt e

P 401 B9 Detailed Description.

1. I2C Protocol

ZCS-2016C-08D-24 f4 IR Hil i@ i 12C AT AR B L ChrdE s U ) B — 2 A7 28 58 A, IR L 27 A7 A% 2
BT Ve A 45 1 Th R AN A S R U7 ) o %A SCHREAE ) 7 467 - 1P AE ©1000_011 T b1000_010 2 [A]IEHE—AN A& £ 1)
12C #hidiko 12C FRAESRME 7 MR MM R RE S B SMAGHN. EEAEBES, EANE TR —AELT,
JETH RS . EASHT, BARE NN RGLSTN, R RAFA . R TS, SR A4
1) A A7 A R TR s D 1

Interface and control of the ZCS-2016C-08D-Z4 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 select able 12C address between b1000 011 and b1000_010 using 7-bit addressing protocol. The
I12C standard provides for three types of bus transaction: read, write, and @ combined protocol. 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.

A Acknowledge (0)

N Naot Acknowledged (1)

P Stop Condition

R Read (1)

S Start Condition

Sr  Repeated Start Condition

W Write (D)

«s  Continuation of protocol

[m] Master-to-Slave

O Slave-to-Master

1 7 1 1 B 1 8 i 1
[] stave adaress [ w [ #] commandcode [ a] oaasye o]~ [P]
I2C Write Protocol
1 7 1 1 B 1 ] 1 1
[s| siave address | m || Data [a] o [4] - [F]

I2C Read Protocol

1 T 3 1 B 1 1 T 1 1

ISI mmlwinl Command Code |A|Br| Slave Address IHIAI———|
e A
i 8 1 8 1 1

< |12C Protocol >

JTARPDCIRLL A R IR A ]
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D H 175 & Register Maps.

ADDR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

0x80 RESERVED DARK_EN | RESERVED | W_EN | RGB_EN PON 0x00
0x81 IRGAIN IRGAIN AGAIN W_TIME RGB_TIME 0x00
0x82 DEVICE ID 0x24
0x83 REVISION ID 0x00
O0XAO ADC_R[7:0] 0x00
0xA1 ADC_R[15:8 ] 0x00
0xA2 ADC_G[7:0] 0x00
0xA3 ADC_G[15:8] 0x00
OxA4 ADC_B[7:0] 0x00
OXA5 ADC_B[15:8] 0x00
OXA6 ADC_C[7:0] 0x00
O0XA7 ADC_C[15:8 ] 0x00
0xA8 ADC_IR[7:0] 0x00
0XA9 ADC_IR[15: 8] 0x00

1. JEFEM Enable Register.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0x80 RESERVED | DARK_EN'| RESERVED | W EN | RGB_EN PON 0x00
FIELD BITS DESCRIPTION

DARK_EN 4 W wFe N FEXYH Dark Offset cancellation Enable.
W_EN 2 SRR A Wait State Enable.

RGB_EN 1 RGB, J5MAIZ4hziH#% 8 H RGB, Clear and IR controller Enable.

HLYEFIFF Power ON.

VTS A R, DAL 2R A ADC IBIE TE. B AN—A> 1 K Bm Aol i i
BN 0 KB R . FEXS 1P C B S WIA], XA RN A G, AUl R S
PON 0 F, A2 PON [FIRIRZS

This bit activates the internal analog circuit to permit the timers and ADC channels to
operate. Writing a 1 activates analog circuit. Writing a 0 disables analog circuit. During reads
and writes over the |? C interface, this bit is temporarily overridden and analog circuit is

enabled, independent of the state of PON.

JTARPDCIRLL A R IR A ] CHAULIGHT u
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2. W35 FET R H]EM Gain & Time control Register.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 ’
0x81 IRGAIN AGAIN W_TIME RGB_TIME 0x00
FIELD BITS DESCRIPTION
IRGAIN [7:6] IR Gain
0:1x,1:0.5x%, 2: 0.25x%, 3:
AGAIN [5:4] Analog Gain
0:1x,1:1.5x, 2: 2%, 3: 2.5x
W_TIME 3 WAIT Time

0:10ms, 1: 100ms

RGB_TIME [2:0] Optical Integration Time

0: 10ms, 1: 20ms, 2: 40ms, 3: 80ms
4:100ms, 5: 200ms, 6: 400ms, 7: 800ms

JTARPDCIRLL A R IR A ] CHAULIGHT n

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




7.CS-2016C-08D-74 Cotor gt e

3. ADC #(#E ADC Data

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0x82 DEVICE ID 0x24

0x83 REVISION ID 0x00

OxAO0 ADC_R[7:0] 0x00

OxA1l ADC_R[15:8] 0x00

OxA2 ADC_GJ[7:0] 0x00

0xA3 ADC_G[15:8] 0x00

0xA4 ADC_BJ[7:0] 0x00

OxA5 ADC_B[15:8] 0x00

0xA6 ADC_C[7:0] 0x00

OxA7 ADC_C[15:8] 0x00

OxA8 ADC_IR[7:0] 0x00

0xA9 ADC_IR[15: 8] 0x00
FIELD DESCRIPTION

DEV_ID Device ID (0x24)

REV_ID Revision ID (0x0)

ADC R RED data

ADC_G GREEN data

ADC_B BLUE data

ADC C Clear data

ADC_IR IR data

)‘E%Rﬁ Package Dimension

Units [mm]
[Top view] [side View] [ Bottom View ]
1.6+0.1 0.75+0.05 0.90+0.05
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) AEEHH Packing Specification

-5 1492 ]~} Package Dimensions

-3 9wt 11 ) S) Carrier Tape Dimensions

#ERl 7 [\ Progressive Direction

N mAN:

S oooéoo/“'f-n« e
el E

O L
A ENg NSRS
g/ P1

-2 4= Loaded Quantity
4000 {~/4%  4000pcs/reel

-

|
T
L
=
<ol

--#%7F Note
BT IR SFAZ /DR IR 0.1 22K The tolerances unless mentioned is +0.1mm

JTARPDCIRLL A R IR A ] CHAULIGHT m
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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, FTHFOEEESE, BAUAFMEE 10°C~30°C 1 60%RH, FH7E 168 /NP (MU dr) o WAL A
TR ATIRAEAE , T ARG AELERT 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. WRBERAEL (FEFIAED SR EURAT IS O ORET ik & (AR50, Ol AR G dn, 772
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 BEAT ML Fr sl i LATR 2% 4. 7E60° CE5° C M 5%RH<96
/NS (i /48 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. HYERHE RS Lead solder temperature profile

Recommended Solder Profile
260 °C { peak )
; ~ 255°¢C

— 21970
T - h——h |
[ 200°C 30 sec Max
L]
13
=3
=
E 150°C - J e o
E- J 120 sec Max. 100 sec Max.
O
34 Ramp up 6°C/ Sec Max

&G4 2o Max Ramp Down

25 °C
50 100 150 200 250 300

TIME (5) eo—-
2. BIIEARAP IR LL E . Reflow soldering should not be done more than two times.
3. JREERT, ABELEMIGIFEF XS LED ik /7. When soldering, do not put stress on the LEDs during heating.
A, 1RE)E, AEAFEEEHGHEE . After soldering, do not warp the circuit board.

PARARLSE AR T chavucht  JEENN
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--JB 8k %A Soldering Iron

AN TR 2B BRI IR KT 320°C 0y 3 P — A>T Bk B 25W. BT IAb BN S R 1 IEIRE,  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 320°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 4 2 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 EERE TSk, AR AT I PIDETREL N s WS AR AR SR B AL 71 Above specification may be
changed without notice. CHAU LIGHT will reserve authority on material change for above specification.

2. G S, T USRI LRI 2 TR ) ZE s R e (AT ] DGR AS AR AR AT AT 43 PR 45 SR )
TAE AN G 40 F R E00 0 AE ™ o (PO FH AR B A% 26 A0 & i 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. RS P RORUE ) RIMAGIRLIN - SIRE R AR . RERFAFHEIRELE ). 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.
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) B iC 3 & Engineering Change Notice-Record

IS FTEERAR L il
Edition Main Content Prepared
A/O 2021-09-27 SHTRAS & Afi New Edition WE =58
A/1 2022-05-31 & 1E/R Revised Edition WEH i =5
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