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 Data Sheet 

PH5553A2NA1 
Ambient Light Sensor 

DESCRIPTION 
The PH5553A2NA1 is a digital ambient light sensor for I2C bus interfaces and includes a 16-bit AD converter. This 
product has spectral characteristics close to human eye sensitivity and outputs digital signals corresponding to the 
ambient brightness. 

The PH5553A2NA1 can be used to improve the performance and reduce the power consumption of digital equipment 
such as FPD TV sets and mobile phones, by enabling automatic brightness control and automatic switching on and off 
of lighting systems. 
 

FEATURES 
• Small and thin SON package 2.55 x 1.56 x 0.55 mm 
• Built-in 16-bit AD converter 
• I2C bus interface 1.8 V reference supply voltage 
• Spectral characteristics close to human eye sensitivity  

Peak sensitivity wavelength 550 nm TYP. 
• Light source dependence with mounting the device can be reduced by the spectral characteristics adjustment 

function from visible region to infrared region. 
• The calculation after illuminance output is not necessary by selecting the spectral characteristics from 16 patterns of 

those. 
• Illuminance detection of wide region can be realized. 

  Minimum detectable illuminance 0.1 lx 
 Maximum detectable illuminance 65 535 lx 

• Pb-free 
 

APPLICATIONS  
• FPD TV sets, displays 
• Mobile phones, smartphones 
• Notebook PCs, tablet PCs 
• DSCs, DVCs 
• FA equipment 
• Lighting systems, etc. 
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PACKAGE  DIMENSIONS (UNIT: mm) 
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Remark  Pin 1 is distinguishable by the shape of the lead frame.

Remark  (  ) indicates nominal dimensions.  
 

  
Pin No. Terminal I/O Function 

1 VDD − Supply Voltage 
2 GND − GND 
3 VIO − I2C bus interface reference supply voltage 
4 SCL I I2C bus SCL 
5 TEST − Test (Be sure to connect to GND.) 
6 SDA IO I2C bus SDA 
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MARKING 
(Bottom View)

1 pin

Assembly code

Product code

1 R

 
 

ORDERING  INFORMATION  
Part Number Order Number Solder Plating 

Specification 
Packing Style 

PH5553A2NA1-E4 PH5553A2NA1-E4-Y-A Pb-Free Embossed Tape 5 000 pcs/reel 
 

ABSOLUTE MAXIMUM RATINGS (TA = 25°C, unless otherwise specified) 
Parameter Symbol Ratings Unit 

Supply Voltage VDD 4.5 V 
I2C Reference Voltage VIO VDD V 
Power Dissipation*1 PD 135 mW 
Operating Temperature TA −30 to +85 °C 
Storage Temperature Tstg −40 to +100 °C 
Note: *1. Mounted on glass epoxy board (18 mm × 13 mm × t0.8 mm) 
 

RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol MIN. TYP. MAX. Unit 

Supply Voltage VDD 2.4 3.0 3.6 V 
I2C Reference Voltage VIO 1.65 − VDD V 
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ELECTRO-OPTICAL CHARACTERISTICS  
(TA = 25°C, VDD = 3.0 V, VIO = 1.8 V, unless otherwise specified) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 
Supply Current 1 IDD1 Ev = 100 lx *1  130 290 μA 
Supply Current 2 IDD2 Ev = 100 lx *1, power-down  0.01 1 μA 
Peak Sensitivity Wavelength λp PD bit = “1000”  550  nm 

Dark Sensor Output − Ev = 0 lx, PD bit = “1000”, 
GCSW bit = 1 

  4 count 

Illuminance Count − 
Ev = 1 000 lx *1, PD bit = “1000”, 
GCSW bit = 1 

700 1 000 1 300 count 

Multiplying Factor of 
Illuminance Count (× 1) 

GCL 
PD bit = “1000”,  
GCSW bit = 1, RSLTN bit = 0 

 1  count/lx

Multiplying Factor of 
Illuminance Count (× 10) 

GCL 
PD bit = “1000”,  
GCSW bit = 0, RSLTN bit = 0 

 10  count/lx

H-Resolution Mode Resolution HRM GCSW bit = 1, RSLTN bit = 0  1  count 
L-Resolution Mode Resolution LRM GCSW bit = 1, RSLTN bit = 1  16  count 
Measurement Time in  
H-Resolution Mode  

HRt RSLTN bit = 0  330 495 ms 

Measurement Time in  
L-Resolution Mode  

LRt RSLTN bit = 1  21 32 ms 

I2C SCL Clock Frequency fSCL    400 kHz 
I2C Bus Free Time tBUF  1.3   μs 
I2C Hold Time for START 
Condition 

tHDSTA  0.6   μs 

I2C Set-up Time for START 
Condition 

tSUSTA  0.6   μs 

I2C Set-up Time for STOP 
Condition 

tSUSTO  0.6   μs 

I2C Data Hold Time tHDDAT  0  0.9 μs 
I2C Data Set-up Time tSUDAT  100   ns 
I2C ‘L’ Period of the SCL Clock tLOW  1.3   μs 
I2C ‘H’ Period of the SCL Clock tHIGH  0.6   μs 
I2C ‘L’ Output Voltage 1 at SDA VOL1 VIO > 2V, IIO = 3mA 0  0.4 V 
I2C ‘L’ Output Voltage 2 at SDA VOL2 VIO ≤ 2V, IIO = 2mA 0  0.2 x VIO V 
I2C ‘L’ Input Voltage at SCL, 
SDA 

VIL  −0.5  0.3 x VIO V 

I2C ‘H’ Input Voltage at SCL, 
SDA 

VIH  0.7 x VIO − VIO V 

Note: *1 Fluorescent light 
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I2C BUS INTERFACE SPECIFICATION 

1. I2C Bus Interface Timing Chart 

 

SDA

SCL

tf

S Sr P S

tHDSTA

tLOW tr

tHDDAT

tSUDAT
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tSUSTAtHIGH
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tSUSTO

tr tBUFtSP

S  :START Condition 

Sr :Repeated START Condition 

P  :STOP Condition  
 

2. Slave Address 

“1100100”. 
  

3.  I2C Protocols 

 

(1) Write Format 
 

A/AS

MSB

SLAVE ADDRESS R/W

'0' (write)

A ADATA DATA DATA P

Data transferred
(n bytes + acknowledge)

A = Acknowledge (SDA = low) 

A = Not Acknowledge (SDA = high) 

S = START Condition 

P = STOP Condition 

From master to slave

From slave to master

 
 

(2) Read Format 
 

S

MSB

SLAVE ADDRESS R/W

'1' (read)

A DATA DATA DATA P

Data transferred
(n bytes + acknowledge)

A = Acknowledge (SDA = low) 

A = Not Acknowledge (SDA = high) 

S = START Condition 

P = STOP Condition 

From master to slave

From slave to master

A A
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REGISTER MAP 
1. Set values with Write operation  

 
(a) Register1 

0 0 0 0 0 0 0 0 default

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Timemanu Register Address SWRST STOP RSLTN GCSW PWR  

 
(b) Register2 

0 0 0 0 1 0 0 0 default

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

0 (fixed) Reserved Reserved Reserved PD4 PD3 PD2 PD1  

 
1) Timemanu : Measurement time manual set (1: Enable measurement time set by Register3 and 

Register4) 
2) Register Address : Register address set during read operation 
3) SWRST : Register reset (Initial values are restored by setting this bit to 1.) 
4) STOP : Stops lux measurement after the current ADC cycle. The lux data measured last is retained. 

The ADC enters standby mode (1: Stop) 
5) RSLTN : Illuminance count resolution selection (1: 16 count resolution, 0: 1 count resolution)  
6) GCSW : Illuminance count gain selection (1: 1 count/lx, 0: 10 count/lx) 
7) PWR : Power control switch (1: Power on, 0: Power off (standby state)) 
8) PD1 to PD4 : Spectral characteristics adjustment 

 
2. Set values with Write Operation (Control with 4 Byte Unit (When Timemanu = 1)) 

When Timemanu = 1, measurement time is enabled to be changed by transferring Register1 and Register2 followed 
by Register3 and Register4.  

 
(a) Register3 (when RSLTN = 0) 

0 1 0 1 0 0 0 0 default

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Illuminance measurement time counter 0H in H-Resolution mode lower 8 bit (when RSLTN = 0)   

 
(b) Register4 (when RSLTN = 0) 

1 1 0 0 0 0 1 1 default

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

Illuminance measurement time counter 1H in H-Resolution mode upper 8 bit (when RSLTN = 0)  

 
(c) Register3 (when RSLTN = 1) 

0 0 1 1 0 1 0 1 default

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Illuminance measurement time counter 2H in L-Resolution mode lower 8 bit (when RSLTN = 1)   

 
(d) Register4 (when RSLTN = 1) 

0 0 0 0 1 1 0 0 default

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

Illuminance measurement time counter 3H in L-Resolution mode upper 8 bit (when RSLTN = 1)   

 
Method for obtaining measurement time  

Measurement time (ms) = Set value / 600 × 4 
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3. Return Value during Read Operation (When Register Address = 00) 
0 0 0 0 0 0 0 0 default

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Illuminance count measurements  Upper 8bits  

 
0 0 0 0 0 0 0 0 default

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

Illuminance count measurements  Upper 8bits  

 
4. Return Value during Read Operation (When Register Address = 01) 

0 0 0 0 0 0 0 0 default

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Timemanu Register Address SWRST STOP RSLTN GCSW PWR  

 
0 0 0 0 1 0 0 0 default

Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

0 (fixed) Reserved Reserved Reserved PD4 PD3 PD2 PD1  

 
5.  Return Value during Read Operation (When Register Address = 10) 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0  

Illuminance measurement time counter 0H in H-Resolution mode lower 8 bit (when RSLTN = 0) 
Illuminance measurement time counter 2H in L-Resolution mode lower 8 bit (when RSLTN = 1)  

 

 
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8  

Illuminance measurement time counter 1H in H-Resolution mode upper 8 bit (when RSLTN = 0) 
Illuminance measurement time counter 3H in L-Resolution mode upper 8 bit (when RSLTN = 1) 
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TYPICAL  CHARACTERISTICS (TA = 25°C, VDD = 3.0 V, VIO = 1.8 V,  
unless otherwise specified) 
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Remark The graphs indicate nominal characteristics. 
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Remark The graphs indicate nominal characteristics. 
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TAPING SPECIFICATIONS (UNIT: mm) 

Outline and Dimensions (Tape) 

Tape Direction

Outline and Dimensions (Reel)

Symbol Dimensions (mm)
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RECOMMENDED MOUNT PAD DIMENSIONS (Unit: mm) 
 

0.
24

0.
24

0.
22

0.
5

0.
5

0.
5

0.
5

0.
22

0.
22

0.
22 1.85 0.55

Remark  All dimensions in this figure must be evaluated before use.  
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NOTES ON HANDLING 
 

1. Recommended reflow soldering conditions 
(including infrared reflow, convection reflow, and infrared + convection reflow) 

 
(1) This product is dry-packed with desiccant in order to avoid moisture absorption. 
(2) After breaking the seal, reflow soldering must be done within 168 hours under the recommended temperature 

profile shown below. 
(3) If more than 168 hours have passed after breaking the seal, the baking process must be done by using a tape and 

reel. 
Baking conditions: Once, with tape and reel, 60±5°C, 10 to 24 hours 
After the baking process, this product must be stored under conditions of 30°C or below, 70% RH or below, and 
reflow soldering must be done within 168 hours. 
 
<Storage conditions after breaking seal> 
• Storage conditions : 30°C or below,  70% RH or below 
• Maximum storage period after breaking seal : 168 hours (Second reflow soldering must be completed 

within 168 hours.) 
 
<Reflow soldering conditions> 
• Peak reflow temperature : 260°C or below (Package surface temperature) 
• Maximum number of reflows : 2 
• No repair by hand soldering 
• Maximum chlorine content of rosin flux (percentage mass)  : 0.2% or less 

 

Time

Recommended Temperature Profile of Reflow
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60 to 120 s

220°C

255°C

8 min. MAX.

150°C

Ramp-up rate 3°C/s MAX. Ramp-down rate 6°C/s MAX.

Peak Temperature
260°C MAX.

30 s or less

60 s or less

200°C
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Notice
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you or 

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended applications for each Renesas Electronics product depends on 

the product's quality grade, as indicated below. 

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; and industrial robots etc. 

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc. 

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical 

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.).  You must check the quality grade of each Renesas Electronics product before using it 

in a particular application.  You may not use any Renesas Electronics product for any application for which it is not intended.  Renesas Electronics shall not be in any way liable for any damages or losses 

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics.  Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions.  Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or 

regulations.  You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the 

development of weapons of mass destruction.  When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and 

regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the 

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics 

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.
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