
 

Nanjing TianYiHeXin 
Electronics Co.Ltd.   

Ambient Light And 
Proximity Sensor Module

 

±ŜǊǎƛƻƴ мΦл μ му !ǳƎ нлнл μ I·онлсн{                                         м 
bWΦ¢¸I· ΥƘǘǘǇΥκκǿǿǿΦǘƛŀƴȅƛƘŜȄƛƴΦŎƻƳ 
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Features 

!ƳōƛŜƴǘ [ƛƎƘǘ {ŜƴǎƻǊ 
мΦ¦Ǉ ǘƻ нп ōƛǘǎ !5/ ŦƻǊ ƘƛƎƘ ǊŜǎƻƭǳǘƛƻƴ ![{Φ 
нΦ¦ƭǘǊŀπƘƛƎƘ ǎŜƴǎƛǘƛǾƛǘȅ ŀƴŘ ǳƭǘǊŀπƭƻǿ ƴƻƛǎŜ ǘƻ ǊŜƳƻǾŜ 
ŀŘŘƛǘƛƻƴŀƭ ŘŜŘƛŎŀǘŜŘ ![{ ǎŜƴǎƻǊΦ 
оΦ ²ƛŘŜ ǊŀƴƎŜΣ ŦƭŜȄƛōƭŜ ŀƴŘ ƘƛƎƘ ƭƛƴŜŀǊ Ǝŀƛƴ ŎƻƴǘǊƻƭΥ 
м·κнȄκΧΧκмлнпȄΦ 
пΦ Ch± ǳǇ ǘƻ млл ŘŜƎ ŦƻǊ ōŜǘǘŜǊ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴ ŘŀǊƪ 
ŜƴǾƛǊƻƴƳŜƴǘΦ 
рΦ 9ȄŎŜƭƭŜƴǘ ǎǇŜŎǘǊŀƭ ǊŜǎǇƻƴǎŜ ǎƛƳƛƭŀǊ ǘƻ ƘǳƳŀƴπŜȅŜ ǊŜǎǇƻƴǎŜ 
ŀƴŘ ǎǳǇǇǊŜǎǎ Lw ǇƻǊǘƛƻƴΦ 
сΦ CƭŜȄƛōƭŜ ƛƴǘŜǊǊǳǇǘ ǎŜǘǘƛƴƎΦ 
тΦ [ƻǿ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴΥмрлǳ! ǿƛǘƘ ŀ ǎƛƴƎƭŜ ŎƘŀƴƴŜƭ ƻƴΦ  
уΦ {ƳŀǊǘ ƻƴπŎƘƛǇ ŎŀƭƛōǊŀǘƛƻƴ ŦƻǊ Ŝŀǎȅ ƳŀƴǳŦŀŎǘǳǊŜΦ  

tǊƻȄƛƳƛǘȅ {ŜƴǎƻǊ 
мΦ 9ȄŎŜƭƭŜƴǘ ŀƳōƛŜƴǘ ƭƛƎƘǘ ǎǳǇǇǊŜǎǎƛƻƴΦ 
нΦ ²ƛŘŜ ǊŀƴƎŜ ŀƴŀƭƻƎ ŎǊƻǎǎπǘŀƭƪ ŎŀƴŎŜƭƭŀǘƛƻƴΦ 
оΦ /ƻƴŦƛƎǳǊŀōƭŜ ǇǊƻȄƛƳƛǘȅ ŘŜǘŜŎǘƛƻƴ ǊŜǎƻƭǳǘƛƻƴΣ ǳǇ ǘƻ мс ōƛǘǎΦ 
пΦCƭŜȄƛōƭŜ ƛƴǘŜǊǊǳǇǘ ǎŜǘǘƛƴƎ ǿƛǘƘ ŎƻƴŦƛƎǳǊŀōƭŜ ǇŜǊǎƛǎǘŜƴŎŜ 
ǎŜǘǘƛƴƎ  
рΦ [ƻǿ ǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ǿƛǘƘƻǳǘ Lw [95 ƻǇŜǊŀǘƛƻƴΥнллǳ!Φ 
сΦ {ƳŀǊǘ ƻƴπŎƘƛǇ ŎŀƭƛōǊŀǘƛƻƴ ŦƻǊ Ŝŀǎȅ ƳŀƴǳŦŀŎǘǳǊŜΦ  
тΦ .ǳƛƭŘπƛƴ фплƴƳ Lw [95 

DŜƴŜǊŀƭ    
мΦ ǇƻǿŜǊ ǎǳǇǇƭȅ ǿƛǘƘ ±55 ƻǇŜǊŀǘƛƻƴ ǾƻƭǘŀƎŜΥ мΦт±ϤнΦл ± 
нΦ Lw ǇƻǿŜǊ ǎǳǇǇƭȅ ǿƛǘƘ ±55о ƻǇŜǊŀǘƛƻƴ ǾƻƭǘŀƎŜΥ нΦт±ϤоΦс ± 
оΦ Lн/ ƛƴǘŜǊŦŀŎŜΣ мΦт±ϤоΦс±Φ 
пΦ /ƻƳǇŀŎǘ {ƛȊŜΥ пΦлƳƳ Ȅ мΦрƳƳ Ȅм ƳƳ h[D!у 
 
 

Applications 

{ƳŀǊǘ tƘƻƴŜΣ t!5Σ ¢²{  
IŜŀŘ tƘƻƴŜΣ {ƳŀǊǘ ²ŜŀǊŀōƭŜ 

Description 

I·онлсн{ ƛǎ ŀƴ ƻǇǘƛŎŀƭ ǎŜƴǎƻǊ ǿƛǘƘ ŀ ōǳƛƭǘπƛƴ Lw [95 
ŀƴŘ Lн/ ƛƴǘŜǊŦŀŎŜΦ ²ƛǘƘ ŜȄŎŜƭƭŜƴǘ ŀƳōƛŜƴǘ ƭƛƎƘǘ ŘŜǘŜŎǘƛƻƴ 
ŎŀǇŀōƛƭƛǘȅΣ ǘƘŜ ŘŜǾƛŎŜ ǇǊƻǾƛŘŜǎ ŀƳōƛŜƴǘ ƭƛƎƘǘ ǎŜƴǎƛƴƎ 
ƧǳŘƎƳŜƴǘ ǘƻ ǊŜŀƭƛȊŜ ōŀŎƪƭƛƎƘǘ ŀƴŘ ŘƛǎǇƭŀȅ ōǊƛƎƘǘƴŜǎǎ 
ŎƻƴǘǊƻƭΣ ŀƴŘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƛǘ ǎŜƴǎŜǎ ƛƴŦǊŀǊŜŘ ƭƛƎƘǘ ǘƻ 
ǊŜŀƭƛȊŜ ƧǳŘƎƳŜƴǘ ŦƻǊ ǇǊƻȄƛƳƛǘȅ ŀƴŘ ŘƛǎǘŀƴŎŜΦ 

!ƳōƛŜƴǘ ƭƛƎƘǘ ǎŜƴǎƻǊ ό![{ύ ǳǘƛƭƛȊŜǎ ǇƘƻǘƻπŘƛƻŘŜ ǿƛǘƘ 
ǎǇŜŎǘǊŀƭ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ƘǳƳŀƴ ŜȅŜ ǊŜǎǇƻƴǎŜΦ ¢ƘŜ ŀƳǇƭƛŦƛŜŘ 
ǇƘƻǘƻπŘƛƻŘŜ ŎǳǊǊŜƴǘ ƛǎ ŎƻƴǾŜǊǘŜŘ ǘƻ ŀƴ ƛƴǘŜƎǊŀǘŜŘ !5/ 
ǿƛǘƘ ŀŘƧǳǎǘŀōƭŜ ǊŜǎƻƭǳǘƛƻƴ ǘƻ ŘŜǘŜŎǘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƭƛƎƘǘ 
ƛƴǘŜƴǎƛǘȅ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ ǘȅǇƛŎŀƭ ƛƴǘŜƎǊŀǘŜ ǘƛƳŜ ƛǎ ǎŜǘ ŀǎ 
мллƳǎ ǿƘƛŎƘ Ŏŀƴ ǊŜƧŜŎǘ ǘƘŜ рлIȊκслIȊ ŦƭƛŎƪŜǊƛƴƎ ƴƻƛǎŜ 
ŎŀǳǎŜŘ ōȅ ƛƴŘƻƻǊ ƭƛƎƘǘ ǎƻǳǊŎŜΦ 

¢ƘŜ ǇǊƻȄƛƳƛǘȅ ǎŜƴǎƛƴƎ ƛǎ ǊŜŀƭƛȊŜŘ ōȅ ǳǎƛƴƎ [95Σ ŀ ǇǊƻȄƛƳƛǘȅ 
ŘŜǘŜŎǘƛƻƴ ǇƘƻǘƻπŘƛƻŘŜΣ Lw [95 ŘǊƛǾŜǊ ŎƛǊŎǳƛǘΣ ŀǎ ǿŜƭƭ ŀǎ 
ǇǊƻȄƛƳƛǘȅ ŘŜǘŜŎǘƛƻƴ ŀƭƎƻǊƛǘƘƳΦ ¢ƘŜǊŜ ƛǎ ǾŀǊƛƻǳǎ ǿŀƛǘ ǘƛƳŜ 
ŀƴŘ ǎƭŜŜǇ ƳƻŘŜǎ ǇǊƻƎǊŀƳƳŜŘ ǘƘǊƻǳƎƘ Lн/ ƛƴǘŜǊŦŀŎŜ ǘƻ 
ǇǊƻǾƛŘŜ ƭƻǿ ǇƻǿŜǊ ƻǇŜǊŀǘƛƻƴΦ 
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ϝ5ƛǎŎƭŀƛƳŜǊΥ LƴŦƻǊƳŀǘƛƻƴ ŦǳǊƴƛǎƘŜŘ ōȅ ¢¸I· ƛǎ ōŜƭƛŜǾŜŘ ǘƻ ōŜ ŀŎŎǳǊŀǘŜ ŀƴŘ ǊŜƭƛŀōƭŜΦ IƻǿŜǾŜǊΣ ƴƻ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛǎ ŀǎǎǳƳŜŘ ōȅ ¢¸I· ŦƻǊ ƛǘǎ ǳǎŜΣ ƴƻǊ ŦƻǊ ŀƴȅ ƛƴŦǊƛƴƎŜƳŜƴǘǎ ƻŦ 
ǇŀǘŜƴǘǎ ƻǊ ƻǘƘŜǊ ǊƛƎƘǘǎ ƻŦ ǘƘƛǊŘ ǇŀǊǘƛŜǎ ǘƘŀǘ Ƴŀȅ ǊŜǎǳƭǘ ŦǊƻƳ ƛǘǎ ǳǎŜΦ bƻ ƭƛŎŜƴǎŜ ƛǎ ƎǊŀƴǘŜŘ ōȅ ƛƳǇƭƛŎŀǘƛƻƴ ƻǊ ƻǘƘŜǊǿƛǎŜ ǳƴŘŜǊ ŀƴȅ ǇŀǘŜƴǘ ƻǊ ǇŀǘŜƴǘ ǊƛƎƘǘǎ ƻŦ ¢¸I·Φ  
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1 Pin Configuration 

1.VDD

2.SCL

3.GND

4.LEDA

8.SDA

7.INTN

6.NC

5.LEDK

 
 

  CƛƎǳǊŜм I·онлсн{ tƛƴ 5ƛŀƎǊŀƳ  
 
 

¢ŀōƭŜм I·онлсн{ tƛƴ 5ŜǎŎǊƛǇǘƛƻƴ 

tƛƴ bŀƳŜ ¢ȅǇŜ 5ŜǎŎǊƛǇǘƛƻƴ 

1 VDD PWR Power supply: 1.7V to 2.0V 

2 SCL I2C I2C CLK, external pull up resistor 
3 GND GND Power Ground 

4 LEDA PWR Anode of the embedded IR LED, connect to power 

5 LEDK IN IR LED driver pin connecting to the cathode of the external IR LED 

6 NC  No Connect 

7 INTN DIG IN Interrupt pin 

8 SDA I2C I2C data, external pull up resistor  
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2 Specifications 

2.1 Absolute Maximum Rating  

tŀǊŀƳŜǘŜǊ {ȅƳōƻƭ aƛƴ ¢ȅǇ aŀȄ ¦ƴƛǘ 
{ǳǇǇƭȅ ±ƻƭǘŀƎŜ ±55 πлΦо  нΦл ± 

Lw 9ƳƛǘǘŜǊ ±ƻƭǘŀƎŜ ǘƻ Db5 ±55о πлΦр  оΦс ± 

{ǘƻǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜ ¢ǎǘƎ πпл  ур Ņ 
 

2.2 Recommended Operating Conditions 

tŀǊŀƳŜǘŜǊ {ȅƳōƻƭ aƛƴ ¢ȅǇ aŀȄ ¦ƴƛǘ 

{ǳǇǇƭȅ ǾƻƭǘŀƎŜ ±55 мΦт мΦу нΦл V 

±ƻƭǘŀƎŜ ƻŦ [95Ωǎ ŀƴƻŘŜ ±[95! нΦу оΦо оΦс ± 

hǇŜǊŀǘƛƻƴ ǘŜƳǇŜǊŀǘǳǊŜΣ ŦǳƴŎǘƛƻƴŀƭ ¢ŀ πол  ур Ņ 

hǇŜǊŀǘƛƻƴ ǘŜƳǇŜǊŀǘǳǊŜΣ ōŜǎǘ ǇŜǊŦƻǊƳŀƴŎŜ πнл  ср Ņ 

/ƭƻŎƪ ŦǊŜǉǳŜƴŎȅ ƻŦ Lн/ CLн/   плл KHz 

I.a 9{5   н KV 

 

2.3 Electrical Characteristics 

Typical specifications are at 25°C, VDD=1.8V, VDD3=3.3V       .  

tŀǊŀƳŜǘŜǊ aƛƴ ¢ȅǇ aŀȄ ¦ƴƛǘ ¢Ŝǎǘ /ƻƴŘƛǘƛƻƴǎκ/ƻƳƳŜƴǘǎ 

General characteristics 

Power Consumption 

 150  uA ALS only Single channel 
 300  uA ALS only Double channel 
 100  uA PS only LED current excluded 
 1.2  uA Power down 

ALS characteristics 

ALS Range 0  100K Lux Gain=1X White LED is used 

ALS Dark offset   2 Count No Input Light 

ALS Resolution  0.3  mLux  
ALS Gain 1  1024   

ADC Resolution  24  Bits  

FOV  100  degree  

PS characteristics 

LED Wavelength  940  nm  

ADC Resolution  16  Bits  

CLK 
Frequency  20  MHz  

I2C INTERFACE 

Maximum Clock 
Speed 

 400  KHz  
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3 Detailed Description 

3.1 Overview 

I·онлсн{ ƛǎ ŀƴ ƻǇǘƛŎŀƭ ǎŜƴǎƻǊ ǿƛǘƘ ƛƴǘŜƎǊŀǘŜŘ ŘƛƎƛǘŀƭ ŀƳōƛŜƴǘ ƭƛƎƘǘ ǎŜƴǎƻǊ ό![{ύΣ ŘƛƎƛǘŀƭ ǇǊƻȄƛƳƛǘȅ ǎŜƴǎƻǊ όt{ύΣ фплƴƳ Lw [95 ŀƴŘ 
ŘǊƛǾŜǊ ƛƴ ŀ ǎƛƴƎƭŜ уπǇƛƴ ǇŀŎƪŀƎŜΦ ¢Ƙƛǎ ŘŜǾƛŎŜ ǇǊƻǾƛŘŜǎ ŀ ǾŜǊȅ ƘƛƎƘ ǎŜƴǎƛǘƛǾƛǘȅ ŀƳōƛŜƴǘ ƭƛƎƘǘ ǎŜƴǎƛƴƎ ǿƛǘƘƛƴ ǾƛǎƛōƭŜ ǎǇŜŎǘǊŀƭ ǊŀƴƎŜ ŀƴŘ 
ƛƴŦǊŀǊŜŘ ǎŜƴǎƛƴƎ ŦƻǊ ǇǊƻȄƛƳƛǘȅ ƳŜŀǎǳǊŜƳŜƴǘΦ 

CƻǊ ŀƳōƛŜƴǘ ƭƛƎƘǘ ǎŜƴǎƛƴƎΣ I·онлсн{ ƛƴŎƭǳŘŜǎ ŀ ǇƘƻǘƻπŘƛƻŘŜΣ ŘƛƎƛǘŀƭ ǎǘŀǘŜ ƳŀŎƘƛƴŜΣ ǿƛŘŜ ǊŀƴƎŜ Ǝŀƛƴ ŎƻƴǘǊƻƭ ŀƴŘ ǾŜǊȅ ƭƻǿ ƴƻƛǎŜ !5/ 
ƛƴ ŀ ǎƛƴƎƭŜ ŎƘƛǇΦ ¢ƘŜ ŜȄŎŜƭƭŜƴǘ ǎǇŜŎǘǊŀƭ ǊŜǎǇƻƴǎŜ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ōŜ ŎƭƻǎŜ ǘƻ ƘǳƳŀƴ ŜȅŜΦ ²ƛǘƘ мȄ ǘƻ млнпȄ ƎŀƛƴΣ I·онлсн{ ƛǎ ǎǳƛǘŀōƭŜ 
ŦƻǊ ŘŜǘŜŎǘƛƴƎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ƭƛƎƘǘ ƛƴǘŜƴǎƛǘȅ ŜƴǾƛǊƻƴƳŜƴǘΦ 

CƻǊ ǇǊƻȄƛƳƛǘȅ ǎŜƴǎƛƴƎΣ I·онлсн{ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀ ǇƘƻǘƻπŘƛƻŘŜΣ ŘƛƎƛǘŀƭ ǎǘŀǘŜ ƳŀŎƘƛƴŜΣ Lw [95Σ [95 ŘǊƛǾŜǊ ŀƴŘ ƘƛƎƘπǊŜǎƻƭǳǘƛƻƴ !5/ ƛƴ 
ǘƘŜ ǎŀƳŜ ǇŀŎƪŀƎŜΦ I·онлсн{ ŜƳǇƭƻȅǎ ŀƴ ŀƴŀƭƻƎ ŘƛƎƛǘŀƭ ƳƛȄŜŘ ƴƻƛǎŜ ŎŀƴŎŜƭƭŀǘƛƻƴ ǎŎƘŜƳŜ ǘƻ ƘƛƎƘƭȅ ǊŜƧŜŎǘ ǳƴǿŀƴǘŜŘ ŀƳōƛŜƴǘ ƴƻƛǎŜΦ 

I·онлсн{ Ƙŀǎ ŜȄŎŜƭƭŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ŎƻƳǇŜƴǎŀǘƛƻƴΣ ŀƴŀƭƻƎ ŎǊƻǎǎǘŀƭƪ ƭƛƎƘǘ ŎŀƴŎŜƭƭŀǘƛƻƴ ŀƴŘ ŎŀƭƛōǊŀǘŜŘ ƻƴπŎƘƛǇ ƻǎŎƛƭƭŀǘƻǊΦ {ƻŦǘǿŀǊŜ 
ǎƘǳǘŘƻǿƴ ƳƻŘŜ ŎƻƴǘǊƻƭ ƛǎ ǇǊƻǾƛŘŜŘ ŦƻǊ ƭƻǿ ǇƻǿŜǊ ŀǇǇƭƛŎŀǘƛƻƴΦ I·онлсн{ ƻǇŜǊŀǘƛƴƎ ǾƻƭǘŀƎŜ ǊŀƴƎŜ ƛǎ мΦт± ǘƻ нΦл±Φ 

3.2 Functional Block Diagram 
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3.3 ALS curve in typical configuration 

¢ȅǇƛŎŀƭ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ŀǊŜ ŀǘ нрϲ/Φ ±55ҐмΦу±Σ ±55оҐоΦо± DŀƛƴҐмлнп·Σ ![{ нп ōƛǘǎ ǊŜǎƻƭǳǘƛƻƴΦ ¢ƘŜ ![{ ŎǳǊǾŜ ƻŦ ǘƘŜ I·онлсн{ ƛǎ 
ǎƘƻǿƴ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜΣ ǿƛǘƘ ǿƘƛǘŜ [95Φ 
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±ŜǊǎƛƻƴ мΦл μ му !ǳƎ нлнл μ I·онлсн{                                         с 
bWΦ¢¸I· ΥƘǘǘǇΥκκǿǿǿΦǘƛŀƴȅƛƘŜȄƛƴΦŎƻƳ 
!ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ !ƴȅ ǇƻǊǘƛƻƴ ƛƴ ǘƘƛǎ ǇŀǇŜǊ ǎƘŀƭƭ ƴƻǘ ōŜ ǊŜǇǊƻŘǳŎŜŘΣ ŎƻǇƛŜŘ ƻǊ ǘǊŀƴǎŦƻǊƳŜŘ ǘƻ ŀƴȅ ƻǘƘŜǊ ŦƻǊƳǎ ǿƛǘƘƻǳǘ ǇŜǊƳƛǎǎƛƻƴ  

3.4 ALS angular response 

 
CƛƎǳǊŜп ![{ Ch± 

 
CƛƎǳǊŜр ![{ Ch± 

3.5 ALS response curve 

¢ƘŜ t5 ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ![{ ǿŀǎ ŎƻŀǘŜŘΣ ŀƴŘ ǘƘŜ t5 ǊŜǎǇƻƴǎŜ ŎǳǊǾŜ ŀŦǘŜǊ ŎƻŀǘƛƴƎ ǿŀǎ ŀǎ ǎƘƻǿƴΦ 
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±ŜǊǎƛƻƴ мΦл μ му !ǳƎ нлнл μ I·онлсн{                                         т 
bWΦ¢¸I· ΥƘǘǘǇΥκκǿǿǿΦǘƛŀƴȅƛƘŜȄƛƴΦŎƻƳ 
!ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ !ƴȅ ǇƻǊǘƛƻƴ ƛƴ ǘƘƛǎ ǇŀǇŜǊ ǎƘŀƭƭ ƴƻǘ ōŜ ǊŜǇǊƻŘǳŎŜŘΣ ŎƻǇƛŜŘ ƻǊ ǘǊŀƴǎŦƻǊƳŜŘ ǘƻ ŀƴȅ ƻǘƘŜǊ ŦƻǊƳǎ ǿƛǘƘƻǳǘ ǇŜǊƳƛǎǎƛƻƴ  

3.6 Gray card distance and PS value 

 
CƛƎǳǊŜт t{ ǾŀƭǳŜ ŀƴŘ ƎǊŀȅ ŎŀǊŘ ŘƛǎǘŀƴŎŜ ŎǳǊǾŜ 

3.7 PS response curve 

¢ƘŜ t5 ǊŜǎǇƻƴǎŜ ŎǳǊǾŜ ŀŦǘŜǊ ŎƻŀǘƛƴƎ ƛǎ ŀǎ ǎƘƻǿƴΦ 

 
   

CƛƎǳǊŜу t{ t5 {ǇŜŎǘǊŀƭ wŜǎǇƻƴǎŜ 
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