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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN_ = VVDD = VVDL = 3.3V, VFB_ = 0.5V, VSS_ = VREFIN = 600mV, PGND_ = GND, RFSYNC = 10kΩ, L = 0.47μH, CBST_ = 0.1μF, CSS_
= 0.022μF, PWRGD_ not connected; TA = -40°C to +85°C, typical values are at TA = +25°C, 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_, LX_, VDD, VDL, PWRGD_ to GND..................-0.3V to +4.5V
VDD, VDL to IN_.....................................................-0.3V to +4.5V
EN_, SS_, COMP_, FB_, REFIN, FSYNC to GND ......-0.3V to the

lower of (VVDD + 0.3V) and (VVDL + 0.3V)
Continuous LX_ Current (Note 1) ...................................5.5ARMS
BST_ to LX_ ...........................................................-0.3V to +4.5V
PGND_ to GND......................................................-0.3V to +0.3V

Continuous Power Dissipation (TA = +70°C)
32-Pin Thin QFN (5mm x 5mm)
(derate 34.5mW/°C above +70°C)..........................2758.6mW

Operating Ambient Temperature Range .............-40°C to +85°C
Operating Junction Temperature Range...........-40°C to +125°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
θJC...................................................................................1.7°C/W

PARAMETER CONDITIONS MIN TYP MAX UNITS

IN1, IN2, VDL, VDD

IN_, VDL, and VDD Voltage Range (Note 3) 2.35 3.60 V

VIN_ = 2.5V 1.9 3.5
IN_ Supply Current 1MHz switching, no load

VIN_  = 3.3V 2.8 5
mA

VVDD = 2.5V 7.2
VDD + VDL Supply Current 1MHz switching, VDD = VDL

VVDD = 3.3V 10 15
mA

TA = +25°C 11Shutdown Supply Current
(IIN1 + IIN2 + IVDD + IVDL)

VIN_ = VVDD = VVDL = VBST_
- VLX_ = 3.6V, VEN_ = 0V TA = +85°C 0.3

μA

Rising 2.0 2.2IN_, VDD Undervoltage Lockout Threshold
UVLO Monitors VDD, IN1, and IN2 Falling 1.8 1.9

V

IN_, VDD Undervoltage Lockout Deglitch 2 μs

BST1, BST2

TA = +25°C 2
Shutdown BST_ Current

V IN _  =  V V D D  =  V V D L  =  V BS T _ = 
3.6V , V E N _  =  0V , V LX _  =  0 or  3.6V TA = +85°C 0.02

μA

COMP1, COMP2

COMP_ Clamp Voltage, High VVDD = VIN_ = 2.3V to 3.6V, VFB_ = 0.7V 1.80 2.00 2.25 V

COMP_ Slew Rate 1.40 V/μs

COMP_ Shutdown Resistance From COMP_ to GND, VEN_ = 0V 7 25 Ω
ERROR AMPLIFIER

FB_ Regulation Voltage VCOMP_ = 1V to 2V V V D D  =  V I N_   =  2.5V  to 3.3V 0.594 0.600 0.606 V

FB_ Regulation Voltage with
External Reference

VCOMP_ = 1V to 2V V V D D  =  V I N_    =  2.5V  to 3.3V 0.594 0.600 0.606 V

Error Amplifier Common-Mode-Input Range 0
VVDD -

1.6
V

Error Amplifier Maximum Output Current 1 mA

TA = +25°C 40 300
FB_ Input Bias Current VFB_ = 0.605V

TA = +85°C 37
nA

Note 1: LX_ have internal clamp diodes to PGND_ and IN_. Applications that forward bias these diodes should take care not to
exceed the IC’s package power-dissipation limits.
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PARAMETER CONDITIONS MIN TYP MAX UNITS

REFIN, SS2

TA = +25°C 90 500
REFIN Input Bias Current VFB_ = 0.610V

TA = +85°C 65
nA

VVDD = 2.35V to 2.6V 0
VVDD -
1.65

REFIN Common-Mode Range

VVDD = 2.6V to 3.6V 0
VVDD -
1.70

V

LX1, LX2 (All Pins Combined)

31 52
LX_ On-Resistance, High ILX_ = -2A

34
mΩ

27 46
LX_ On-Resistance, Low ILX_ = -2A

29
mΩ

LX_ Current-Limit Threshold High-side sourcing and freewheeling 7.0 8.3 9.6 A

TA = +25°C +0.1
VLX_ = 3.6V

TA = +85°C -0.1

TA = +25°C -10
LX_ Leakage Current

VIN_ = 3.6V,
VEN_ = 0V

VLX_ = 0V
TA = +85°C -0.1

μA

RFSYNC = 10kΩ 0.9 1.0 1.1
LX_ Switching Frequency

RFSYNC = 4.75kΩ 1.80 2.0 2.2
MHz

LX_ Minimum Off-Time 50 ns

LX_ Minimum On-Time 95 ns

LX_ Maximum Duty Cycle RFSYNC = 10kΩ 90 95 %

Maximum LX_ Output Current 3 ARMS

EN1, EN2

EN_ Logic-Low 0.7 V

EN_ Logic-High 1.7 V

TA = +25°C -1 +1
EN_ Input Current

VEN_ = 0 or 3.6V,
VVDD = 3.6V TA = +85°C 0.01

μA

SS1, SS2

SS_ Charging Current VSS_ = 300mV 5 8 11 μA

REFIN, SS2

Discharge Resistance In shutdown or a fault condition 335 Ω
THERMAL SHUTDOWN

Thermal-Shutdown Threshold
(Independent Channels)

+165 °C

Thermal-Shutdown Hysteresis 20 °C

VIN_ = 2.5V

VIN_ = 3.3V

VIN_ = VBST_ - VLX_ = 2.5V

VIN_ = VBST_ - VLX_ = 3.3V

ELECTRICAL CHARACTERISTICS (continued)
(VIN_ = VVDD = VVDL = 3.3V, VFB_ = 0.5V, VSS_ = VREFIN = 600mV, PGND_ = GND, RFSYNC = 10kΩ, L = 0.47μH, CBST_ = 0.1μF, CSS_
= 0.022μF, PWRGD_ not connected; TA = -40°C to +85°C, typical values are at TA = +25°C, unless otherwise noted.) (Note 2)
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ELECTRICAL CHARACTERISTICS (continued)
(VIN_ = VVDD = VVDL = 3.3V, VFB_ = 0.5V, VSS_ = VREFIN = 600mV, PGND_ = GND, RFSYNC = 10kΩ, L = 0.47μH, CBST_ = 0.1μF, CSS_
= 0.022μF, PWRGD_ not connected; TA = -40°C to +85°C, typical values are at TA = +25°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

FSYNC

FSYNC Capture Range 250 2500 kHz

FSYNC Input Threshold 1.3 1.5 1.7 V

FSYNC Output Voltage 0.975 1.0 1.025 V

Phase Shift from LX1 to LX2 180 D eg r ees

PWRGD1, PWRGD2

PWRGD1 Threshold Voltage
VFB1 rising with respect to VREFIN,
and VREFIN > 540mV typ

88 90 92 %

PWRGD2 Threshold Voltage
VFB2 rising with respect to VSS2,
and VSS2 > 540mV typ

88 90 92 %

PWRGD_ Hysteresis 2.6 %

PWRGD_ Falling Edge Deglitch 35 45 55 μs

PWRGD_ Output-Low Voltage IPWRGD_ = 4mA 0.03 0.15 V

TA = +25°C 1
PWRGD_ Leakage Current

VPWRGD_ = 3.6V,
VFB_ = 0.9V TA = +85°C 0.01

μA

Note 2: All devices 100% production tested at +25°C. Limits over temperature are guaranteed by design.
Note 3: VVDD must equal VVDL and be equal to or greater than VIN_.

EFFICIENCY
vs. LOAD CURRENT WITH 3.3V INPUT
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(VIN1 = VIN2 = 3.3V. MAX8855, circuit of Figure 6, TA = +25°C, unless otherwise noted.)
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SWITCHING FREQUENCY
vs. TEMPERATURE

M
AX

88
55

 to
c0

4

AMBIENT TEMPERATURE (°C)

SW
IT

CH
IN

G 
FR

EQ
UE

NC
Y 

(k
Hz

)

35

920

940

960

980

1000

1020

1040

1060

1080

1100

900
-40 -15 10 60 85

FEEDBACK VOLTAGE
vs. TEMPERATURE

M
AX

88
55

 to
c0

5

AMBIENT TEMPERATURE (°C)
FE

ED
BA

CK
 V

OL
TA

GE
 (m

V)
35

592

594

596

598

600

602

604

606

608

610

590
-40 -15 10 60 85

SHUTDOWN SUPPLY CURRENT
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IIN1 + IIN2 + IVDL + IVDD

LOAD TRANSIENT
MAX8855 toc07

20μs/div

IOUT_

VOUT_

1A/div

100mV/div

1.8V OUTPUT

3.0A

1.5A 1.5A

SWITCHING WAVEFORMS
MAX8855 toc08

400ns/div

IL2

IL1

VLX2

VLX1 2V/div

2V/div

2A/div

2A/div

SOFT-START AND SHUTDOWN
MAX8855 toc09

400μs/div

3A LOAD
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(VIN1 = VIN2 = 3.3V. MAX8855, circuit of Figure 6, TA = +25°C, unless otherwise noted.)
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(VIN1 = VIN2 = 3.3V. MAX8855, circuit of Figure 6, TA = +25°C, unless otherwise noted.)

OUTPUT TRACKING (EN1 = EN2)
MAX8855 toc13

1ms/div

DDR TRACKING 1.8V, 0.9V

VOUT1

VOUT2

VPWRGD1

VPWRGD2

1V/div

1V/div

2V/div

2V/div

EXTERNAL SYNCHRONIZATION
MAX8855 toc14

400ns/div

VLX1

VLX2 2V/div

2V/div

2V/div

PULSE GENERATOR SIGNAL. A 10kΩ RESISTOR
IS CONNECTED BETWEEN THE PULSE
GENERATOR AND FSYNC

STARTING INTO PREBIASED OUTPUT
MAX8855 toc15

40μs/div

VOUT1

VEN1

VPWRGD1

OUTPUT PEAK CURRENT LIMIT
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MAX8855
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MAX8855
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PROCESS: BiCMOS
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