ON Semiconductor®

CAT3616

6-Channel Charge Pump LED Driver

with EZDim™
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6 LED channels with tight matching
Independent Main and Sub channels
1-wire EZDim ™ Programmable LED Current
Accurate 1mA Dimming Level

Power efficiency up to 91%

Fractional pump 1x/1.5x

Low noise input ripple

Fixed High Frequency Operation 1MHz
“Zero” Current Shutdown Mode

Soft start and current limiting

Short circuit protection

Thermal shutdown protection

RoHS-compliant 16-pad TQFN 4mm x 4mm
package

APPLICATION
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Main and sub-display backlight
Color LCD and keypad Backlighting
Cellular Phones

Handheld Devices

Digital Cameras

ORDERING INFORMATION

DESCRIPTION

The CAT3616 is a high efficiency 1x/1.5x fractional
charge pump with programmable dimming current in
six LED channels. To ensure uniform brightness in
LCD backlight applications, each LED channel
delivers an accurate regulated current.

Low noise and input ripple is achieved by operating at
a constant switching frequency of 1MHz which allows
the use of small external ceramic capacitors. The
1x/1.5x fractional charge pump supports a wide range
of input voltages from 3V to 5.5V with efficiency up to
91%, and is ideal for Li-lon battery powered devices.

Two groups of LEDs, main (MAIN1 to MAIN4) and sub
(SUB1 and SUB2) are programmable through the
ENM (active low) and ENS inputs. Independent
current from 1mA to 31mA with a 1mA step are set by
toggling the ENM and ENS inputs. The enable EN
input pin allows to shutdown the device with zero

quiescent current.

The device is available in a 16-pad TQFN package
with a max height of 0.8mm.

Quantity | Package

Part Number Package | per Reel | Marking

For Ordering Information details, see page 13.

CAT3616HV4-T2 | TQFN-16 ®| 2000 G616

CAT3616HV4-GT2 | TQFN-16 @| 2000 CDAH
Notes: (1) Matte-Tin Plated Finish (RoHS-compliant).
(2) NiPdAu Plated Finish (RoHS-compliant).
PIN CONFIGURATION TYPICAL APPLICATION CIRCUIT
TQFN 16-pad 4 x 4mm (Top view) l_w_‘ H”f_l
MAINZ MAIN3 MAIN4 SUB1 G 1% o Gak Main display Sub displa
o Lmj @ @ h_SJ . cn | ™ TSt /*7":: Cout
B [ | | G ovo CAT3B16 L
: TAB GND ' Enable —| EN MAIN4 \Lzorn,«
ENS E ‘ s @ C2+ Enable Main — ENM SUB1
5 . ' o Enable Sub — ENS Sics
N D g | C2-
aMoNolo T

VOUT VI Cl- cCi+
Vi ! Note: Unused LED channels must be connected to VOUT.
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CAT3616

ABSOLUTE MAXIMUM RATINGS

Parameter Rating Unit
VIN, LEDxx voltage 6 \
VOUT, C1+, C2+ voltage 7 \
EN, ENM, ENS voltage VIN + 0.7V \Y;
Storage Temperature Range -65 to +160 °C
Junction Temperature Range -40 to +150 °C
Lead Temperature 300 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Range Unit
VIN 3to5.5 Y,
Ambient Temperature Range -40 to +85 °C
l.ep per LED pin Oto 31 mA
IOUT Total Output Current 0to 150 mA

Typical application circuit with external components is shown on page 1.

ELECTRICAL OPERATING CHARACTERISTICS
VIN = 3.6V, EN = High, ambient temperature of 25°C (over recommended operating conditions unless specified

otherwise)

Symbol | Parameter Conditions Min Typ Max Unit
lo Quiescent Current 1x mode, all LEDs Off 0.5 mA
1x mode, all LEDs On 2.2 mA

1.5x mode, all LEDs Off 3.5 mA

losion | Shutdown Current Ven = 0V 0 1 A
lLep LED Current Range with 6 LEDs 0 31 mA
l.ep-acc | LED Current Accuracy IMA <l gp<31IMA +3 %
l.eppev | LED Channel Matching (ILep - lLepave) ! lLepave +3 %
Rour | Output Resistance (open loop) | 1x mode, lour = 120mA 0.5 Q
1.5x mode, loyt = 120mA 2.2 Q

Fosc | Charge Pump Frequency 0.8 1 1.3 MHz
Isc_ max | Output short circuit Current Limit | Vour < 0.5V 60 mA
Iin_max | Input Current Limit 1x mode, Vour > 1V 300 mA
EN/DIM Pin
lenoim « Input Leakage 1 1 LA
Vi - Logic High Level 1.3 \%
Vio « Logic Low Level 0.4 \
Tsp Thermal Shutdown 165 °C
Thys Thermal Hysteresis 20 °C
Vuvio | Undervoltage lock out (UVLO) 2 \Y/
threshold
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CAT3616

RECOMMENDED EN, ENM AND ENS TIMING
For 3V < VIN £ 5.5V, over full ambient temperature range -40 to +125°C.

Symbol | Parameter Conditions Min Typ Max Unit
Tsetp EN setup from shutdown 10 us
Tio ENM, ENS program low time 0.3 200 us
Thi ENM, ENS program high time 0.3 Hs
Toer EN low time to shutdown 1.5 ms
To LED current enable 40 us
Toec LED current decrement 0.1 VS
EN
T
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Figure 1. Enable LED Timing Diagram
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CAT3616

TYPICAL CHARACTERISTICS
VIN = 3.6V, IOUT = 90mA (6 LEDs at 15mA), EN = VIN, ENM = ENS = GND, Cy = C1 = C2 = Cqyr = 1yF,
Tauws = 25°C, unless otherwise specified.
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Quiescent Current vs. Input Voltage (1.5x Mode)
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CAT3616

TYPICAL CHARACTERISTICS
VIN = 3.6V, IOUT = 90mA (6 LEDs at 15mA), EN = VIN, ENM = ENS = GND, Cy = C1 = C2 = Cqyr = 1yF,
Tamws = 25°C, unless otherwise specified.

LED Current Change vs. Input Voltage LED Current Change vs. Temperature
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http://www.catsemi.com/documents/Tape and Reel Package Information.pdf
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