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PART TEMP RANGE PIN-PACKAGE
PKG

CODE

M AX 8643AE TG+ - 40°C  to + 85°C 
24 Thin QFN-EP*
(4mm x 4mm)

T2444- 4

+
*

OUTPUT
1.8V, 3A

INPUT
2.4V, 3.6V

BST

LX

OUT

IN

EN

VDD

CTL1

CTL2

PGND

FB

VDDCOMP

PWRGD

FREQ

REFIN

SS

GND
PREBIAS

MAX8643A
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = VDD = 3.3V, VFB = 0.5V, TA = -40°C to +85°C. Typical values are at TA = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)

Stresses beyond those listed under “Absolute Maximum Ratings” 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 operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

IN, VDD, PWRGD to GND ......................................-0.3V to +4.5V
COMP, FB, REFIN, OUT,

CTL_, EN, SS, FREQ to GND...................-0.3V to (VDD + 0.3V)
LX Current (Note 1) .....................................................-4A to +4A
BST to LX..................................................................-0.3V to +4V
PGND to GND .......................................................-0.3V to +0.3V

Continuous Power Dissipation (TA = +70°C)
24-Pin TQFN-EP 
(derated 27.8mW/°C above +70°C)........................2222.2mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

Note 1: LX has internal clamp diodes to GND and IN. Applications that forward bias these diodes should take care not to exceed
the IC’s package power dissipation limits.

PARAMETER CONDITIONS MIN TYP MAX UNITS

IN/VDD

IN and VDD Voltage Range 2.35 3.60 V

VIN = 2.5V 4 4.6
IN Supply Current

fS  = 1MHz, no load
(includes gate-drive current) VIN = 3.3V 5.5

mA

VIN = 2.5V 1.4 2.3
VDD Supply Current fS = 1MHz

VIN = 3.3V 2
mA

Total Shutdown Current from IN
and VDD

VIN = VDD = VBST - VLX = 3.6V, VEN = 0V 13 μA

VDD rising 2 2.1

VDD falling 1.8 1.9
VVDD Undervoltage Lockout

Threshold
LX starts/stops switching

Deglitching 2 μs

BST

TA = +25°C 5
BST Supply Current

VBST = VDD = VIN = 3.6V,
VLX = 3.6V or 0V, VEN = 0V TA = +85°C 10

μA

PWM COMPARATOR

PWM Comparator Propagation
Delay

10mV overdrive 20 ns

COMP

COMP Clamp Voltage, High VIN = 2.35V to 3.6V 2 V

COMP Slew Rate 1.4 V/μs

PWM Ramp Amplitude 1 V

COMP Shutdown Resistance From COMP to GND, VEN = VSS = 0V 8 Ω

ERROR AMPLIFIER

Preset Output-Voltage Accuracy REFIN = SS -1
Select
from

Table 1
+1 %

FB Regulation Accuracy Using
External Resistors

CTL1 = CTL2 = GND 0.594 0.600 0.606 V

FB to OUT Resistor All VID settings except CTL1 = CTL2 = GND 5 8 11 kΩ
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VDD = 3.3V, VFB = 0.5V, TA = -40°C to +85°C. Typical values are at TA = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Open-Loop Voltage Gain 1kΩ from COMP to GND 115 dB

Error-Amplifier Unity-Gain
Bandwidth

Parallel 10kΩ, 40pF from COMP to GND (Note 3) 14 26 MHz

VDD = 2.35V to 2.6V 0            VDD - 1.65Error-Amplifier Common-Mode
Input Range VDD = 2.6V to 3.6V 0              VDD - 1.7

V

Sourcing 1000Error-Amplifier Minimum Output
Current

VCOMP = 1V
Sinking -500

μA

FB Input Bias Current VFB = 0.7V, CTL1 = CTL2 = TA = +25°C -200 -40 nA

CTL_

VCTL_ = 0V -7
CTL_ Input Bias Current

VCTL_ = VDD +7
μA

Rising 0.75

High-Impedance Threshold
Falling

VDD

 - 1.2V
V

Hysteresis All VID transitions 50 mV

REFIN

REFIN Input Bias Current VREFIN = 0.6V TA = +25°C -500 -100 nA

VDD = 2.3V to 2.6V 0            VDD - 1.65
REFIN Common-Mode Range

VDD = 2.6V to 3.6V 0              VDD - 1.7
V

REFIN Offset Voltage CTL1 = CTL2 = GND, TA = +25°C -3 +3 mV

LX (ALL PINS COMBINED)

VIN = VBST - VLX = 2.5V 39
LX On-Resistance, High Side ILX = -2A

VIN = VBST - VLX = 3.3V 37 58
mΩ

VIN = 2.5V 36
LX On-Resistance, Low Side ILX = 2A

VIN = 3.3V 34 55
mΩ

LX Current-Limit Threshold VIN = 2.5V, high-side sourcing 4 5.5 A

VLX = 0V -2
TA = +25°C

VLX = 3.6V +2

VLX = 0V 1
LX Leakage Current VIN = 3.6V, VEN = VSS = 0V

TA = +85°C
VLX = 3.6V 1

μA

RFREQ = 50kΩ 0.9 1 1.1
LX Switching Frequency VIN = 2.5V to 3.3V

RFREQ = 23.2kΩ 1.8 2.0 2.2
MHz

Frequency Range 500 2000 kHz

LX Minimum Off-Time VIN = 2.5V to 3.3V 40 75 ns

LX Maximum Duty Cycle RFREQ = 50kΩ, VIN = 2.5V to 3.3V 93 96 %

LX Minimum On-Time 80 ns

RMS LX Output Current 3 A
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4 _______________________________________________________________________________________

(Typical values are at VIN = VDD = 3.3V, VOUT = 1.8V, RFREQ = 50kΩ, IOUT = 3A, and TA = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT

OUTPUT CURRENT (A)
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VOUT = 1.8V

VOUT = 2.5V

VIN = VDD = 3.3V

VOUT = 1.2V

EFFICIENCY vs. OUTPUT CURRENT
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VOUT = 1.5V

VOUT = 1.88V

VIN = VDD = 2.5V

VOUT = 1.2V

PARAMETER CONDITIONS MIN TYP MAX UNITS

ENABLE

EN Input Logic-Low, Falling 1.2 0.7 V

EN Input Logic-High, Rising 1.7 1.4 V

EN Hysteresis 200 mV

TA = +25°C 1
EN, Input Current

VEN = 0V or 3.6V,
VDD = 3.6V TA = +85°C 0.01

μA

SS

SS Charging Current VSS = 0.45V 7 8 9 μA

SS Discharge Resistance 500 Ω

THERMAL SHUTDOWN

Thermal-Shutdown Threshold +165 °C

Thermal-Shutdown Hysteresis 20 °C

POWER-GOOD (PWRGD)

Power-Good Threshold Voltage VFB falling, 3mV hysteresis 87 90 93 %

Power-Good Falling-Edge Deglitch 48
Clock
cycles

PWRGD Output-Voltage Low IPWRGD = 4mA 0.03 0.15 V

PWRGD Leakage Current VDD = VPWRGD = 3.6V, VFB = 0.9V 0.01 μA

OVERCURRENT LIMIT

Current-Limit Startup Blanking 128
Clock
cycles

Restart Time 1024
Clock
cycles

Note 2: Specifications are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed by
design and characterization.

Note 3: Guaranteed by design.

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VDD = 3.3V, VFB = 0.5V, TA = -40°C to +85°C. Typical values are at TA = +25°C, circuit of Figure 1, unless otherwise noted.) (Note 2)
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(Typical values are at VIN = VDD = 3.3V, VOUT = 1.8V, RFREQ = 50kΩ, IOUT = 3A, and TA = +25°C, unless otherwise noted.)
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FREQUENCY vs. INPUT VOLTAGE
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40μs/div

MAX8643A toc06

IOUT

VOUT

1A/div

0A

AC-COUPLED
50mV/div

VIN = VDD = 3.3V

SWITCHING WAVEFORMS

100ns/div

MAX8643A toc07

VLX

ILX

VOUT

2V/div

2A/div

0V

0A

AC-COUPLED
20mV/div

SOFT-START WAVEFORMS

400μs/div

MAX8643A toc08

VOUT

VEN

1V/div

2V/div

0V

0V

RLOAD = 1Ω

SHUTDOWN WAVEFORMS

10μs/div
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VOUT
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EFFICIENCY vs. OUTPUT CURRENT
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(Typical values are at VIN = VDD = 3.3V, VOUT = 1.8V, RFREQ = 50kΩ, IOUT = 3A, and TA = +25°C, unless otherwise noted.)

INPUT CURRENT vs. INPUT VOLTAGE
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CURRENT LIMIT vs. OUTPUT VOLTAGE
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1 PREBIAS

2 VDD

3, 4
CTL1,
CTL2

5 REFIN
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7 GND

8 COMP

9 FB

10 OUT

11 FREQ
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13 BST

14, 15, 16 LX

17–20 PGND
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24 EN
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≥
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μ
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CONTROL
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BST
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SHUTDOWN
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FB
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COMPARATOR
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PROCESS: BiCMOS
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