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Color Light Sensor

ZSCS-2016C-08D-74

ZSCS-2016C-08D-74 W& FIHEAT (ORI &y S fEAR IR, PIFRIRASHLIR ML 1R e B T (il B ) RIS Th 3RS 1Y
REJ, BRI DIE
ZSCS-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.

) 154 Feature

« il SR K.
* Color Temperature and Ambient Light Sensing.
SIS - 12C PR U .
- Low Power Management . - 12C Fast Mode Interface Compatible.
-16 7 HEE. -ZL A BH FE YR 5.
- 16 Bit resolution. - IR blocking filters.

- P G A5 A 23 AN AR F I ).

- Programmable Gain & Integration Time.

CIBATDIE.
* Power Management.
ARIIE LuA-HEARIRE.

- Low Power 1uA Sleep State.

*SUBI2C % I HeA 14
* 12C Interface Compatible
%N 400kHz (12C PP |
- Up to 400kHz (12C Fast Mode).
-k 7 ‘b1000_011 (R, ADDR float) 7’ b1000_010 (R, ADDR &) .
- Device address : 7”7 b1000_011 ( R/W, ADDR float) 7° b1000_010 ( R/W, ADDR low ).

) M. F Application

~FREMCEAE . ROERERER. NEOR. TR, TR R

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

JTARMDCIRL AN PR TR 2 7] CHAULIGHT .
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) & HECE MIhEE Pin Configuration and Functions

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

1| scL I 12C B ATHS BhE N 23 12C serial clock input terminal.
2 | SDA I/O 12C B AT H AR # N/ L 2835 12C serial data input/output terminal.
3 | vDD P HLJF HL . Supply voltage.
12C WA Mk AN i+ (ES BRD -=EdFsh: 7 ‘b1000_011-%: 7”7 b1000_010.
4 | ADDR ] 12C device address input terminal ( internal pull-up ) - High or Floating : 7’ b1000_011 -
Low :7” b1000_010.
5 | Vvss G B Supply Ground.

[Top View]

JTARMDCIRL AN PR TR 2 7] CHAULIGHT
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D= B4k Product Specifications.

1. 45| ABESH Absolute Maximum Ratings.

SYMBOL PARAMETER MIN MAX Unit
VDD YR Power Supply Voltage. -0.5 3.6 Vv
Vin #INHJE Input Voltage. -0.5 VDD v
Vout HrHiE R Output Voltage. -0.5 VDD Y
Tj ZEX IR E Junction Temperature. -40 80 C

AT IRRBUESEL” FTA IR )P RE 20 A& R AMERUIR . WU 5], ARG /R &L
X LCE AR AT HAD 5 N DD RERRAE, B VAR “HERFERE ST TR DhREERAE . QI [A) 2 iR T 40t i K
SE SRR AT RE S UM A B AT SE T

*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 FrABIEEE5VSS K.

Note : All voltage values are with respect to VSS.

2. ESD %% ESD Ratings.

SYMBOL PARAMETER VALUE Unit
VESD ANEIEZ Human-Body Model (HBM). +/- 2000 Y
HL#% KA Machine Model (MM). +/- 800 Vv

3. B %M Recommended Operating Conditions.

SYMBOL PARAMETER MIN TYP MAX Unit
VDD fiLE HLJE Power Supply Voltage. 2.6 3.3 3.6 Y%
Vin i \HELJE Input Voltage. 0 - VDD Y
Vout #iH HEJE Output Voltage. 0 - VDD v
TA Z1THLE Operating ambient temperature. -30 - 70 T

JTARMDCIRL AN PR TR 2 7] CHAULIGHT .
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4. WS4 (VDD=3V, Ta=25°C) Electrical Characteristics ( VDD = 3V, Ta = 25C ).

SYMBOL PARAMETER MIN TYP MAX Unit
R B B 1217 Active. - 300 350
fifEfXSleep (@ADDR high). -- 1 10 uA
Supply Current. fEfRSleep (@ADDR low). -- 16 25
SDA % HiIC FESF 3mA A HELIL 13mA sink current. 0 - 0.4 Y%
SDA output Low voltage. 6mA S [F] LT 6mA sink current. - - 0.6
I H~F iyt HL - - - VDD*0.3 Vv
Low Level Input Voltage.
e PP R - VDD*0.7 - - v
High Level Input Voltage.

5. FIEAEHEIRTR]ZE SR Data Transmission Timing Requirements.

PARAMETER CONDITIONS MIN MAX Unit
% H G BT (SDA) Output Low Level (SDA) IOL=4mA. - 0.5 Vv
SCL LYEHi& SCL Operating Frequency -- - 400 KHz
= 1L R A 312644 Stop and Start Condition A 1.3 - us
525 3 0 e ) ) 0 ; us
Hold Time After Repeated Start Conditions
SCL i i ] SCL Clock Low Period - 1.3 - us
SCL HH 81 H ] SCL Clock High Period. - 0.6 - us
5T B 6 L T - o ) .
Repeated Start Condition Setup Time.
THE LR FFIE] Data Hold Time. - 0 0.9 us
TR B I H] Data Setup Time. -- 100 - ns
It/ TH 8O B IR] Clock/Data Fall Time. - - 300 ns
i h/TH 4 EFHEF ] Clock/Data Rise Time. - - 300 ns
{Z 14 ¥ B I [A] Stop Condition Setup Time. - 0.6 - ns

AR EIRZL A FARA FR A ] CHAULIGHT
Hohik(Add): A LT AR TR B 3 5
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6+ Y245 (VDD=3V, Ta=25°C) Optical Characteristics ( VDD = 3V, Ta = 25C ).

PARAMETER TEST CONDITIONS MIN TYP MAX Unit

R -- -- 630 -- nm
ADC U {F i3 K RABE G - - 550 - nm
Peak_ Sensitivity B - - 480 - nm
Wavelength of ADC. C - - 590 - nm
IR -- -- 870 -- nm
R 5700K WLED, 1000Lux, - 3730 - counts
G ST 10ms, FRIX=1. - 8635 -- counts
ADC 1y 7H LR B - 7545 -- counts
Counter Value of ADC. 5700K WLED, 1000Lux,
¢ Integration Time 10ms, ~ L5830 B counts
IR AGAIN=1. -- 50 - counts
%, SRR A 100ms, FEK=1
it UE Dark Count Value. Dark, Integration Time 100ms, 0 1 3 counts
AGAIN=1.
ADC T+ 33t -- 0 -- 65.535 counts
ADC count Range.
AGAIN =0 - 1 -
M5BT Gain scaling. AGAIN =1 - 1.5 -
AGAIN =2 - 2 -- X
AGAIN =3 - 2.5 -

JTARMDCIRL AN PR TR 2 7] CHAULIGHT .
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7. BRI BERENE Typical Performance Characteristics.

H—A0AH B i 2%
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D #4035 Detailed Description.

1. I2C Protocol

ZCS-2016C-08D-Z4 )4 I ANz i /& il id 12C B AT T (BRifEBRPGE B ) BI— 2L 27 A7 88 S, IR L2577 4R
P BEA8A2 I D RE AN H B A VT ) o AR SCRAE 7 A2 T HMIAE ©1000_011 A1 b1000_010 2 [ 45—>AJ i £ 1)
12C Mo 12C ARAESREE T SRR BB S: B, BHAG. ESANEEFR, EANE TR,
JaT R . ST, BEARE DTG LT, R R R TS, WSEHT 4
TR I T H R Vs i)

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 a 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 Mot Acknowledged (1)

P Stop Condition

H Read (1)

S Start Condition

Sr  Repeated Stant Condition

W Write (0)

sss Continuation of protocol

(] Master-to-Slave

(| Slave-to-Master

1 | 1 1 B 1 8 1 1
[s]| siave Address | w | A| commandcode |a| DataBye IAIE
I2C Write Protocol
1 7 1 1 8 1 B8 1 1
[s| siave adaress | m || Data [a] Data ME'

I2C Read Protocol

1 T 1 1 B 1. -1 7 1 1

[sl mmlwinl Command Code |A|Br| Slave Address IHIAI——-l
m—————————————— A
1 8 1 B 1 1

< |12C Protocol >

JTARMDCIRL AN PR TR 2 7] CHAULIGHT .
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D FHRE Register Maps.

ADDR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1

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
OxAO ADC_R([7:0] 0x00
0xA1 ADC_R[15:8] 0x00
OXA2 ADC_G[7:0] 0x00
OXA3 ADC_G[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

1. BHEM Enable Register.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
0x80 RESERVED DARK_EN RESERVED W_EN RGB_EN PON 0x00
FIELD BITS DESCRIPTION
DARK_EN 4 5 W% 3 I EUE Dark Offset cancellation Enable.
W_EN 2 ZRPIRAJE A Wait State Enable.
RGB_EN 1 RGB, J&EFRANZAMEH4% )5 RGB, Clear and IR controller Enable.

HJEFTHF Power ON.

LT A L, PR VFTH A S ADCEIE TAE. SA—A 1 BRiim il v %
BN O KAEHIBUU R, . XS 1P C RS IE], XA R A oG, DL B
PON 0 i, BhSLF-PON FRRAS.

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 |1 > C interface, this bit is temporarily overridden and analog circuit is
enabled, independent of the state of PON.

JTARMDCIRL AN PR TR 2 7] CHAULIGHT .
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2. W AEE)FEHI7EM Gain & Time control Register.

ADDR Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl
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

7RI ACIR AL A AR BR A F CHAULIGHT
Hohik(Add): H LT AR TR B 3 5
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3. ADC ¥ ADC Data

ADDR 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_BJ[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
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

P EAEE Package Dimension

Units [mm]
[Top view] [side View] [ Bottom View ]
1.6+0.1 0.75+0.05 0.90+0.05

> B
P

r s
Y

w
=
0€'0 61°0

0.
P
-«

2.01+0.1
F =9

3 2 ‘
- 3

0.35+0.05
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) AEEMH Packing Specification
%514l %5 K~} Package Dimensions

-3 w1~} Carrier Tape Dimensions

HEE T ) Progressive Direction

i PQ P2
/\Q b O0.0lb 0 ﬂi_.“« "0
[l E

O L
PEERBEE/ "’
5-/ P1

-2 B E Loaded Quantity
4000 ~/%#E  4000pcs/reel

,
T
L
=
ol

% 1¥Note
T RSP A Z /b2 IEF 0.1 Z K The tolerances unless mentioned is £0.1mm

JTARMDCIRL SRR TR 2 7] CHAULIGHT
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D HEEHET Note

-IIHARY Over-current-proof
1. &N RREAT RS, 75 ) 2t R i R RS KRR (pesed K 42) » Customer must apply

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

--fEfF Storage

1. PR ITAEFT P42 . Do not open moisture proof bag before the products are ready to use.

2. EFTIFSEZ AT, T NARFFAE 10°C~30°CHl 90%RH EXLL . Before opening the package, the LED should
be kept at 10°C~30°C and 90%RH or less.

3. CHCEEIAE—E N . The LED suggested be used within one year.

4, FFQEEE, WRAUIUHETE 10°C~30°C il 60%RH, JEE 168 /N NEA (HutRFFdr) o WRAMEHR =
FAEATORIEAE, E VAR u3Er, 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. WRVGEME CFEFIMED CAREBCRIT I 7 Ol AR UHEL & (85 Ok Ay, 2
HERZALEE . 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 . WURTEMES, 52 M IPC/JEDECI-STD-033 HEATHUGHEF Eii L LA R 26 fF: 7E 60° Cx5° C Al 5%RH<96
/NIE (3% [ B4 I 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)

R EEX A/ Soldering Condition
1. HYERHEEE ST Lead solder temperature profile

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

— 297°C
7 h——h |
g, 200°C 30 sec Max
2
2
2 150°C | J e >
o I € »
g- 120 sec Max. 100 sec Max.
L
5 Ramp up 6°C/ Sec Max

&G Jac Max Ramp Down

25 °C
50 100 150 200 250 300

TIME (S)  eo—-

2. [EFIEARNAIE KL, E. Reflow soldering should not be done more than two times.
3. SRR, ANELEMPGIREF T LED MEMNE 7J.  When soldering, do not put stress on the LEDs during heating.
4, BRI, ANEFEEEHEGHE . After soldering, do not warp the circuit board.

JTARMDCIRL SRR TR 2 7] CHAULIGHT .
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--J&gk %14 Soldering Iron
B TR B S BRRIRIREAC T 320°CHy 3 A — D TR AR 25W. BT R R IS SR IAIRG, I
R St . T TARRNE F IETF LRI S 405K 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.
-FT 4N Repairing
AL LED IR4RFHE T, HIBBERAAIEER )2, MAZAHXELES: (I FEFR) o« Mz
i\ LED B4 2 el AR iEd {53 . 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 A Other
1. DLERURS AT EE S, A SATIERD . PGy IR RS AR AR S LR BE AL/ Above specification may be
changed without notice. CHAU LIGHT will reserve authority on material change for above specification.
2. AL N, TSGR LU 2 TR R 400t B R (B R U I o DGR AN AR AR AT 1 A 45 SR K B
AR AT G 28 0] fi K078 A FRD P it FA) A P A e A 2 0 5 15 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. HEHUS P ROBUE ) RIMACIRLLANE S IRE R A A . RE R ELE ). 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.

JTARMDCIRL SRR TR 2 7] CHAULIGHT .
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) BEid3x% & Engineering Change Notice-Record

R A FEFHAR L il RN
Edition Main Content Prepared Checked

A/O 2021-09-27 HRA & AfiNew Edition WeE 7 =5

A/1 2022-05-31 & IERR Revised Edition WaE 7 =5

P ARMIGIRLLA 2 AT IR

CHAULIGHT
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