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CAT3643

3-Channel Ultra High
Efficiency LED Driver

Description

The CAT3643 is a high efficiency fractional charge pump that can
drive up to three 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. The multi−fractional charge pump supports a wide range of
input voltages from 2.4 V to 5.5 V.

The EN/DIM logic input functions as a chip enable and a digital
dimming interface for current setting of all LEDs. Six different current
ratios are available via the interface.

The device is available in the 16−pad TQFN or 12−pad TDFN 3 mm
x 3 mm package with a max height of 0.8 mm.

ON Semiconductor’s 1.33x charge pump switching architecture is
patented.

Features

• High Efficiency 1.33x Charge Pump

• Charge Pump: 1x, 1.33x, 1.5x, 2x

• Drives up to 3 LEDs at 32 mA Each

•
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Table 3. ELECTRICAL OPERATING CHARACTERISTICS
(over recommended operating conditions unless specified otherwise) VIN = 3.6 V, EN = High, TAMB = 25°C.

Symbol Name Conditions Min Typ Max Units

IQ Quiescent Current 1x mode, no load
1.33x mode, no load
1.5x mode, no load
2x mode, no load

1.0
1.7
2.2
2.4

mA

IQSHDN Shutdown Current VEN = 0 V 1 �A

ILED−ACC LED Current Accuracy (ILEDAVG – INOMINAL) / INOMINAL

RSET = 5 k�
±2 %

ILED−DEV LED Channel Matching (ILED − ILEDAVG) / ILEDAVG ±1.5 %

VRSET
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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 3. EN/DIM Digital Dimming Timing Diagram
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 60 mA (3 LEDs at 20 mA), CIN = COUT = C1 = C2
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TYPICAL PERFORMANCE CHARACTERISTICS
(VIN = 3.6 V, IOUT = 60 mA (3 LEDs at 20 mA), CIN = COUT = C1 = C2
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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 30).

Figure 30. Application with 2 LEDs
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Protection Mode
If an LED is disconnected, the driver senses that and

automatically ignores that channel. When all LEDs are
disconnected, the driver goes to 1x mode where the output
is equal to the input voltage.

As soon as the output exceeds about 6 V, the driver resets
itself and reevaluate the mode.

If the die temperature exceeds +150°C, the driver will
enter a thermal protection shutdown mode. When the device
temperature drops by about 20°C, the device will resume
normal operation.

LED Selection
LEDs with forward voltages (VF) ranging from 1.3 V to

4.3 V may be used. Selecting LEDs with lower VF is
recommended in order to improve the efficiency by keeping
the driver in 1x mode longer as the battery voltage decreases.

For example, if a white LED with a VF of 3.3 V is selected
over one with VF of 3.5 V, the driver will stay in 1x mode for
lower supply voltage of 0.2 V. This helps improve the
efficiency and extends battery life.

External Components
The driver requires four external 1 �F ceramic capacitors

for decoupling input, output, and for the charge pump. Both
capacitors type X5R and X7R are recommended for the
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