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DIGITAL AMBIENT LIGHT SENSOR 
 

Description 
SDF-DALS-Z1 is a light to digital converter which combines photodiodes, current amplifiers, analog circuit 

and digital signal processor. 

Ambient light sensor (ALS) built-in an optical filter for IR rejection, and providing a spectrum which is close 

to the human eye‟s response. ALS can work from dark to direct sunlight, the selectable detect range is about 40dB. 

Dual-channel output (human eye), so it has excellent light ratio under different light conditions. ALS has excellent 

light ratio under different light conditions. 

SDF-DALS-Z1 has programmable interrupt function with high / low threshold. 

 

Features                           
● I2

C interface (Fast Speed Mode at 400kHz/s) 

● Supply Voltage Range from 1.7V to 3.6V 

● Operating Temperature Range from-40℃ to +85℃ 

● Ambient Light Photo Sensor 

■Close to human eyes responsibility 

■Up to 16-bit Digital Output (0~65535) 

■Programmable Dynamic Range Ratio = x1: x2:x 4: x8:x16:x32: x64. 

■ Linear Output Code for Dynamic Range Selection 

■Eliminate 50 / 60 Hz Filter by Programmable Integrated Time 

■ Fluorescent light flicker immunity 

● SMD small form factor (3.0 mm x6.8 mm x2.35 mm Thick)  

● RoHS compliant  

● Floor life: 72 h, MSL 4, according to J-STD-020 

 

Applications 
Cell Phone and LCD display backlight control 

Notebook/Monitor Security 

Automatic Menu Pop 

Digital Camera light meter 

 

Function Block Diagram 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ordering Information 
 

PART NUMBER PACKING  PACKAGE 
SINGLE 

WEIGHT 
QTY/REEL 

SDF-DALS-Z1 
Tape and Reel 

Dry Pack (MSL 4) 
3x6.8x2.35mm 0.0673g 2000 



GOODTAKE                      SDF-DALS-Z1-TT/TR 

Rev.7.0 28Jun 2022 2 

Terminals Description 
 

 

 

 

 

 

 

 

Pin Description 

Pin Name I/O Type Description 

VDD  Digital/Analog Power Supply 

SDA I/O I
2
C serial date signal (open drain) 

GND  Ground 

SCL I I
2
C serial clock signal (open drain) 

 

Markings  
 

 

 

 

 

 

 

 

Laser marking on back side of package body 

 

“Z1XXXX”  

  
Z1: abbreviation of product type 

 

XXXX:Producation batch code 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Z1XXXX 
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Typical Application Circuit 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Application Circuit Design 

 

The pull-up resistors R0 are required，200Ω resistors can be used. 

The capacitors (C1, C2) are required for power supply. The capacitors should be placed as close as possible to the 

device. The high frequency AC noises can be shunted to the ground by the capacitors. The transient current caused  

by digital circuit switching also can be handled by the capacitors. A typical value 0.1 / 4.7μF can be used. 

 

The pull-up resistors (R1, R2) are required for I
2
C communication. At fast speed mode (400kHz/s) and VBUS = 3V, 

1.5kΩ resistors can be used.  
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Absolute Maximum Ratings 
Parameter Symbol Value Unit 

Supply Voltage VDD +4.5 V 

I
2
C Bus Pin Voltage SCL, SDA -0.2 to +4.5 V 

I
2
C Bus Pin Current SCL, SDA 10 mA 

ESD Rating, HBM HBM 2 KV 

ESD Rating, Latch-up @ TOP = 25°C ILU 200 mA 

Operating Temperature TOP -40 to +85 °C 

Storage Temperature TSTG -40 to +100 °C 

Note:  Exceeding these ratings could cause damage to the device. All voltages are with respect to ground. Currents 

are positive into, negative out of the specified terminal. 

Recommended Operation Conditions 

Description Symbol Min. Typ. Max. Unit Condition 

Supply Voltage
 Note1,2

 VDD 1.7  3.6 V  

I
2
C Bus Pin Voltage 

Note2
 VBus  VDD  V VBus=VDD 

Operating Temperature Tope -40  +85 °C  

I
2
C Bus Input High Voltage 

VIH_SCL, 

VIH_SDA 

VDD 

*0.7 
  V  

I
2
C Bus Input Low Voltage 

VIL_SCL, 

VIL_SDA 
  0.4 V  

I
2
C Bus Output Pin Low 

Voltage 

VOL_SDA 
0  0.4 V 3mA sinking current 

0  0.6 V 6mA sinking current 

VOL_INT 0  0.4 V 3mA sinking current 

Notes: 

1. The power supply need to make sure the VDD slew rate at least 0.5V/ms. WH81116UC have power on 

reset function. When VDD drops below 1.4V under room temp, the IC will be reset automatically. Then 

power back up at the requirement slew rate, and write registers to the desired values 

2. The IC power supply sequence is shown in below 

3. The specs are defined under VDD=3.3V, T=25°C 
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Electrical & Optical Specifications 
Unless otherwise specified, the following specifications apply over the operating ambient temperature 

T=25˚C, VDD = 3.3V, and measure the output current by white light LED. 

 

Electrical Characteristics Symbol MIN TYP MAX Notes Unit 

 

Active Supply Current 

IDD1  39  Ev=0 , Note 1 µA 

IDD2  7  Ev=0 , Note 2 µA 

IPD  1.5  
Sleepmode ,Ev=0, 
Brownoutdisable µA 

Device Boot Time Tboot  20  Note 3 ms 

 
 
 
 
 

 
 
 

ALS 

Characteristics 
Symbol MIN TYP MAX Notes Unit 

Sensing Gain, 

relative to x1 

setting 

 

AGAIN 

  

1/4/16/64 

   

ALS ADC 

integration time 

step size 

   

1.17 

   

ms 

ALS ADC number of 

integration unit 
ALSCONV 1 

 
16 

 
unit 

ALS ADC number of 

integration steps 
INTE_TIME 1 

 
64 

 
step 

Full scale ADC 

counts per step 

   
1023 

 
count 

Full scale ADC 

counts value 

   
65535 

 
count 

Dark count(white 

LED，Ev=0 lux) ALS_L  0 5 

AGAIN=x1 

INT_TIME=0x3 

ALSCONV=0x5 

 

count 

ALS ADC count 

value (white 

LED ，Ev=100lux) 

 

ALS_L 
 

 

105 
 

AGAIN=x1 

INT_TIME=0x3 

ALSCONV=0x5 

 

count 

Digital resolution 

(LSB count) 
  0.0069  

AGAIN=x64 

INT_TIME=0x3 

ALSCONV=0xf 
lx/step 

Detectable 

minimum 

illuminance 

EV min.  0.0138  
AGAIN=x64 

INT_TIME=0x3 

ALSCONV=0xf 
lx 

Detectable maximum 

illuminance 
EV max.  23423  

AGAIN=x1 

INT_TIME=0x3 

ALSCONV=0xf 
lx 
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State Machine 

There is one prime operation mode ALS. The state machine is shown below: 
 

 

 
 
Typical Characteristic Curves 

Unless otherwise specified, the following specifications apply over the operating ambient temperature T = 25˚C, 

VDD = 3.3V. 
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I
2
C INTERFACE 

 

 

I
2
C Slave Address and R/W bit 

This address is seven bits long followed by an eighth bit which is a data direction bit (R/W). A „0‟ indicates a 

transmission (WRITE), a „1‟ indicates a request for data (READ). The slave address of this device is 0x38. 
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Register Set 

The SDF-DALS-Z1 is operated over the I
2
C bus with registers that contain configuration, status, and result 

information. All registers are 8 bits long. 

Address Name Type Default value Description 

0x00 SYSM_CTRL R/W 0x00 ALS/PS/CALIB operation mode control, waiting 

mode control, SW reset 

0x03 WAIT_TIME R/W 0x00 Waiting time setting 

0x04 ALS_GAIN R/W 0x00 ALS analog gain setting 

0x05 ALS_TIME R/W 0x03 ALS integrated time setting 

0x0B PERSISTENCE R/W 0x01 ALS persistence setting 

0x17 DATA_STATUS R/W 0x00 Data status 

0x1E ALS_DATA_L R 0x00 ALS channel output data - LSB 

0x1F ALS_DATA_H R 0x00 ALS channel output data - MSB 

0xBC PROD_ID_L R 0x11 Product ID - LSB 

0xBD PROD_ID_H R 0x10 Product ID - MSB 
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NOTE: recommended to use the maximum TALS(0xf). 
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Note: 

I
2
C Bus Clear 

The standard I²C communication method is applied for the ambient light sensor with the host 

CPU. The complete communication period need 9 SCL periods. When accident occurs so 

that interrupt is forced, i.e. SCL period is less than 9, the SDA of device will lock up. And 

SDA will be always a high or low level state to wait for the SCL clock. In the moment 

powdering off and reinitializing is necessary or SCL period is not less than 9, these ways can 

help device finish the current operation and recover standby to complete the subsequent read 

and write operations. 

I
2
C General Call Software Reset 

Following a General Call, (0000 0000), sending 0000 0110 (06h) as the second byte causes 

software reset. This feature is optional and not all devices will respond to this command. On 

receiving this 2- byte sequence, all devices designed to respond to the general call address 

will reset and take in the programmable part of their address. 

Precautions have to be taken to ensure that a device is not pulling down the SDA or SCL 

line after applying the supply voltage, since these low levels would block the bus. 
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■ Package Outline Dimensions: All dimensions are in mm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTE:Tolerance is±0.2 unless otherwise noted. 

TAPPING AND PACKING SPECIFICATIONS: 
（1）Shape and dimensions of reels：unit in mm 
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（2）Dimensions of TR tape 

 

 

 

 

 

 

 

 
（3）Dimensions of TT tape 

 

 

 

 

 

 

 

 

 

 
（4）Configuration of tape 

  

 

 

 

 SDF…  

 

 

 

 

 
(5) Quantity:  2,000pcs/ reel 

 

Leader and Trailer Dimensions  
 

End Start

no devices no devices   devices

 
 

 

 

Empty Parts mounted Leader 

(40mm min.) (400 mm min.) 

Empty 

(40mm min.) 

Direction of feed 
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Reflow Soldering Profile 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antistatic Dry Pack 
Opto devices in SMD package may be sensitive to moisture. Devices are taped & reeled, sealed in 

antistatic bag with silica gel desiccants.  

Do not open the sealed moisture-proof bag before ready to use. If sealing is void, baking treatment 

may be required. 

 

 

Storage 
Shelf life – Devices should be stored in its original packing, in a controlled environment of temperature 

less than 40°C and relative humidity below 90%.  

Suggested shelf life is12 months in its original packing. 

Floor life – 72 hours in controlled environment, Tamb <30°C，RH <60%. Time between soldering and 

removing from moisture barrier bags must not exceed the time indicated in J-STD-020. 

Moisture Sensitive Level classification: LEVEL 4 

 

Drying (Baking Process)  
If original packing is voided (such as faded silica gel or exceeded storage time), baking treatment should 

be performed with the following conditions: T bake = 40﹢5°C, RH <5%, Time =192hours. 
 

 


