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DESCRIPTION  FEATURES 

The A8169-020 variable frequency step-up Converter 

drives white LEDs with a constant current to provide 

backlight in cell phones, PDAs, and other hand-held 

devices. It features allowing series connection of the 

white LEDs so that the LED currents are identical for 

uniform brightness. An enable input can be pulsed 

repeatedly to adjust LEDs brightness. The fast 3MHz 

operation frequency allows for smaller capacitor and 

inductor. Fault condition protection uses cycle-by cycle 

current limiting to sense maximum inductor current and 

over-voltage protection. The 0.2V low reference voltage 

minimized the power loss across the current sense 

resistor.  

The converter can operate from 2V to 6V, and capable of 

delivering maximum 250mA output current at 4-LEDs 

application with 3V input voltage. Quiescent current 

drawn from power source is as low as 120uA. All of these 

features make A8169-020 be suitable for the portable 

devices, which are supplied by a single battery. 

 

The A8169-020 is available in SOT-26 Package. 

 

TYPICAL APPLICATION 

 

 Up to 19V Output Voltage  

 Wide Operation Range: 2V to 6V  

 Maximum 3MHz Operating Frequency  

 PWM Dimming Control  

 Shutdown Current <1uA  

 Current Limit Cycle-by-Cycle  

 Low Current Sense Threshold: 200mV  

 19V Over Output Voltage Protection  

 Available in SOT-26 package 

 

APPLICATIONS 

 Compact Back Light Module 

 Power Source for LED 

 Constant Current Source 

 

ORDERING INFORMATION 

 

Package Type Part Number 

SOT-26 E6 
A8169E6R-020 

A8169E6VR-020 

Note 
R: Tape & Reel  

V: Halogen free Package 

AiT provides all RoHS free products 

Suffix “ V “ means Halogen free Package 
 

 



 

 
 

AiT Semiconductor Inc. 
www.ait-ic.com 

 
A8169-020 

LED BACKLIGHT DRIVER 

PFM/PWM MODE MAX. 3MHZ, VARIABLE FREQUENCY  

 
 

REV1.2     - JAN 2013 RELEASED , FEB 2013 UPDATED -     - 2 - 

 

PIN DESCRIPTION 

 

 

Top View 

Pin # Symbol Function 

1 LX Switching node  

2 GND Ground  

3 FB Pin for Feedback Voltage 

4 CE Chip Enable Pin (Active with “H”), connect to VIN if not used.  

5 OVP Over Voltage Protection 

6 VIN Power Supply  

 



 

 
 

AiT Semiconductor Inc. 
www.ait-ic.com 

 
A8169-020 

LED BACKLIGHT DRIVER 

PFM/PWM MODE MAX. 3MHZ, VARIABLE FREQUENCY  

 
 

REV1.2     - JAN 2013 RELEASED , FEB 2013 UPDATED -     - 3 - 

 

ABSOLUTE MAXIMUM RATINGS 

 

Max Input Voltage -0.3V to 8V 

CE Pin Voltage -0.3V to (VIN+0.3V) 

LX Pin Output Current 1.8A 

LX Pin Voltage 19.4V 

TJ, Operating Junction Temperature 125°C 

TA, Ambient Temperature -40°C to 85°C 

Power Dissipation SOT-26 400mW 

TS, Storage Temperature   -40°C to 150°C 

Lead Temperature & Time 260°C, 10Sec 

Stresses above 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 in the Electrical Characteristics is not implied. Exposure to absolute maximum 

rating conditions for extended periods may affect device reliability. 
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ELECTRICAL CHARACTERISTICS 

 

TA=25°C, VIN=3V VCE=3V, unless otherwise noted 

Parameter Symbol Condition Min. Typ. Max. Unit 

Operating Input Voltage VIN  2 - 6 V 

Feedback Voltage VFB  0.190 0.200 0.210 V 

FB Pin Bias Current IFB  10 45 100 nA 

Quiescent Current IQ 
VFB=0.3V - 93 120 uA 

VCE=0V - 0.4 1.0 uA 

Maximum Switching Frequency FMAX VFB=0V, Floating OVP Pin  - 3 - MHz 

Switching Current Limit ILIMIT  - 1.8 - A 

Switching Saturation Voltage  VCESAT ILX=300mA - 260 - mV 

Switching pin Leak Current ILX VLX=5V - 0.11 - uA 

CE Voltage High VCEH VCE=0 to 3V 1.5 - - V 

CE Voltage Low VCEL VCE=3 to 0V - - 0.4 V 

CE Pin Bias Current ICE VIN=VCE=3V  - 18 - uA 

Over Voltage Protection VOVP  - 19 - V 
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TYPICAL PERFORMANCE CHARACTERISTICS 

 

1. CE Pin Bias Current vs. EN pin Voltage 

VIN=VCE 

2. CE Pin Current vs. Temperature 

VIN=VCE 

  

3. Quiescent Current vs. Supply Voltage 

VCE=0V 

4. Quiescent Current vs. Supply Voltage 

VCE=VIN,VFB=0.3V 

  

5. FB Pin Voltage vs. Supply Voltage 6. FB Pin Voltage vs. Temperature 
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7. Efficiency vs. Output Current 

4LEDs 

8. Maximum Output Current vs. Output Voltage 

  

9. Switch Frequency vs. Supply Voltage 

4LEDs*100mA 
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BLOCK DIAGRAM 
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DETAILED INFORMATION 

Dimming Control 

1 Using a PWM Signal to CE Pin 

When adding the PWM signal to CE pin, the A8169-020 is turned on or off by the PWM signal, so the 

LEDs operate at either zero or full current. The average LED current increase proportionally with the duty 

cycle of the PWM signal. 

 

2 Using a DC Voltage to FB Pin  

From the Figure 1, we can add a DC voltage to FB pin, we adjust the LED current by Changing the DC 

voltage, which control the brightness, DC voltage range is from 0V to 2V.  

 

Figure 1 Dimming Control Using a DC Voltage 

 

3 Using a Filtered PWM Signal to FB Pin  

The filtered PWM signal can be considered as an adjustable DC voltage. It can be used to replace the 

variable DC voltage source in dimming control. The circuit is shown in Figure 2.  

 

Figure 2 Dimming Control Using a Filtered PWM Signal 
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PACKAGING INFORMATION 

 

Dimension in SOT-26 Package (Unit: mm) 
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IMPORTANT NOTICE 

 

 

 

AiT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to 

discontinue any integrated circuit product or service without notice, and advises its customers to obtain the 

latest version of relevant information to verify, before placing orders, that the information being relied on is 

current. 

 

 

AiT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to 

be suitable for use in life support applications, devices or systems or other critical applications.  Use of AiT 

products in such applications is understood to be fully at the risk of the customer.   As used herein may 

involve potential risks of death, personal injury, or servere property, or environmental damage.   In order to 

minimize risks associated with the customer's applications, the customer should provide adequate design and 

operating safeguards. 

 

 

AiT Semiconductor Inc. assumes to no liability to customer product design or application support.  AiT 

warrants the performance of its products of the specifications applicable at the time of sale. 


