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CAT3644

LED Driver, 4-Channel
Description

The CAT3644 is a high efficiency fractional charge pump that can 
drive up to four LEDs programmable by a one wire digital interface. 
The inclusion of a 1.33x fractional charge pump mode increases 
device efficiency by up to 10% over traditional 1.5x charge pumps 
with no added external capacitors.

Low noise input ripple is achieved by operating at a constant 
switching frequency which allows the use of small external ceramic 
capacitors. 
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• High Efficiency 1.33x Charge Pump

• Charge Pump: 1x, 1.33x, 1.5x, 2x

• Drives up to 4 LEDs at 25 mA Each

• 1−wire EZDim LED Current Programming

• Power Efficiency up to 92%

• Low Noise Input Ripple in All Modes

• “Zero” Current Shutdown Mode

• Soft Start and Current Limiting

• Short Circuit Protection

• Thermal Shutdown Protection

• 3 mm x 3 mm, 16−pad TQFN Package

• These Devices are Pb−Free, Halogen Free/BFR Free and are RoHS
Compliant

Applications
• LCD Display Backlight

• Cellular Phones

• Digital Still Cameras

• Handheld Devices

http://onsemi.com

TQFNĭ16
HV3 SUFFIX
CASE 510AD

PIN CONNECTIONS
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AXXX
YWW

MARKING DIAGRAMS

Device Package Shipping†
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Table 3. ELECTRICAL OPERATING CHARACTERISTICS
(over recommended operating conditions unless specified otherwise) VIN = 3.6 V, EN = High, TAMB = 25°
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Table 4. RECOMMENDED EN/DIM TIMING
(For 2.4 V ≤ VIN ≤ 5.5 V, over full ambient temperature range −40°C to +85°C.)

Symbol Name Conditions Min Typ Max Units

TSETUP EN/DIM setup from shutdown 10 �s

TLO EN/DIM program low time 0.2 100 �s

THI EN/DIM program high time 0.2 �s

TPWRDWN EN/DIM low time to shutdown 1.5 ms

TLED LED current settling time 40 �s

Figure 2. EN/DIM Digital Dimming Timing Diagram
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LED Current Setting
The nominal LED current is set by the external resistor

connected between the RSET pin and ground. Table 5 lists
standard resistor values for several LED current settings.

Table 5. RESISTOR RSET AND LED CURRENT

LED Current (mA) RSET (k�)

2 40.0

5 15.8

10 7.87

15 5.23

20 4.02

25 3.16

30 2.67
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 80 mA (4 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)

Figure 9. Switching Frequency vs.
Temperature

Figure 10. Output Resistance vs. Input Voltage
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Figure 11. Power Up in 1x Mode Figure 12. Power Up in 1.33x Mode

Figure 13. Power Up in 1.5x Mode Figure 14. Power Up in 2x Mode
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 80 mA (4 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)

Figure 15. Power Up Delay (1x Mode) Figure 16. Power Down Delay (1x Mode)

Figure 17. Operating Waveforms in 1x Mode Figure 18. Switching Waveforms in
1.33x Mode

Figure 19. Switching Waveforms in
1.5x Mode

Figure 20. Switching Waveforms in
2x Mode
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 80 mA (4 LEDs at 20 mA), CIN = COUT = C1 = C2 = 1 �F, TAMB = 25°C unless otherwise specified.)

Figure 21. Foldback Current Limit Figure 22. LED Current vs. LED Pin Voltage
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Figure 23. Dimming Waveform Figure 24. LED Current vs. RSET
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Block Diagram

Figure 25. CAT3644 Functional Block Diagram
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Basic Operation
At power−up, the CAT3644 starts operating in 1x mode

where the output will be approximately equal to the input
supply voltage (less any internal voltage losses). If the
output voltage is sufficient to regulate all LED currents, the
device remains in 1x operating mode.

If the input voltage is insufficient or falls to a level where
the regulated currents cannot be maintained, the device
automatically switches into 1.33x mode (after a fixed delay
time of about 400 �s). In 1.33x mode, the output voltage is
approximately equal to 1.33 times the input supply voltage
(less any internal voltage losses).

This sequence repeats in the 1.33x and 1.5x mode until the
driver enters the 2x mode. In 1.5x mode, the output voltage
is approximately equal to 1.5 times the input supply voltage.
While in 2x mode, the output is approximately equal to 2
times the input supply voltage.

If the device detects a sufficient input voltage is present to
drive all LED currents in 1x mode, it will change
automatically back to 1x mode. This only applies for
changing back to the 1x mode. The difference between the
input voltage when exiting 1x mode and returning to 1x
mode is called the 1x mode transition hysteresis (VHYS) and
is about 500 mV.



CAT3644

http://onsemi.com
11

LED Current Selection
At power−up, the initial LED current is set to full scale

(100% brightness) by the external resistor RSET as follows:

LED current � 132 �

0.6 V
RSET

The EN/DIM pin has two primary functions. One function
enables and disables the device. The other function is LED
current dimming with six different levels by pulsing the

input signal, as shown on Figure 26. On each consecutive
pulse rising edge, the LED current is divided by half to 50%,
then 25%, 12.5%, 6.25% and 3.125% dimming levels.
Pulses faster than the minimum TLO may be ignored and
filtered by the device. Pulses longer than the maximum TLO
may shutdown the device.

The LED driver enters a “zero current” shutdown mode if
EN/DIM is held low for 1.5 ms or more.

Figure 26. EN/DIM Digital Dimming Timing Diagram
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Unused LED Channels
For applications not requiring all the channels, it is

recommended the unused LED pins be tied directly to VOUT
(see Figure 27).

Figure 27. Application with 3 LEDs

GND

LED2

LED3

LED1

LED4
RSET



TQFN16, 3x3
CASE 510ADĭ01

ISSUE A
DATE 19 MAR 2008

MECHANICAL CASE OUTLINE

PACKAGE DIMENSIONS

ON Semiconductor and          are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.



onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi

/site/pdf/Patent-Marking.pdf
/design/resources/technical-documentation
/
/support?utm_source=techdocs&utm_medium=pdf
/support/sales



