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PART TEMP RANGE
PIN- 
PA CKA GE

5V/3.3V
SWITCHING
FREQUENCY

(kHz)
MAX8732AEEI+ -40°C to +85°C 28 QSOP 200/300

MAX8732AEEI -40°C to +85°C 28 QSOP 200/300

MAX8733AEEI+ -40°C to +85°C 28 QSOP 400/500

MAX8733AEEI -40°C to +85°C 28 QSOP 400/500

+
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, V SHDN = 5V,
TA = 0°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.)

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.

V+, SHDN to GND..................................................-0.3V to +25V
BST_ to GND ..........................................................-0.3V to +30V
LX_ to BST_ ..............................................................-6V to +0.3V
CS_ to GND (MAX8732A/MAX8733A only) .................-2V to +6V
VCC, LDO5, LDO3, OUT3, OUT5, ON3, ON5, REF, 

FB3, FB5, SKIP, PRO, PGOOD to GND ...............-0.3V to +6V
DH3 to LX3 ..............................................-0.3V to (VBST3 + 0.3V)
DH5 to LX5 ..............................................-0.3V to (VBST5 + 0.3V)
ILIM3, ILIM5 to GND...................................-0.3V to (VCC + 0.3V)
DL3, DL5 to GND....................................-0.3V to (VLDO5 + 0.3V)
TON to GND (MAX8734A only) ................................-0.3V to +6V

LDO3, LDO5, REF Short Circuit to GND ....................Momentary
LDO3 Current (internal regulator) Continuous................+100mA
LDO3 Current (switched over to OUT3) Continuous ......+200mA
LDO5 Current (internal regulator) Continuous................+100mA
LDO5 Current (switched over to OUT5) Continuous ......+200mA
Continuous Power Dissipation (TA = +70°C)

28-Pin QSOP (derate 10.8mW/°C above +70°C).........860mW
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

PARAMETER CONDITIONS MIN TYP MAX UNITS

MAIN SMPS CONTROLLERS

LDO5 in regulation 6 24
V+ Input Voltage Range

V+ = LDO5, VOUT5 < 4.43V 4.5 5.5
V

3.3V Output Voltage in
Fixed Mode

V+ = 6V to 24V, FB3 = GND, VSKIP = 5V 3.285 3.330 3.375 V

V+ = 6V to 24V, FB5 = GND, VSKIP = 5V,
MAX8732A/MAX8734A (TON = VCC)

5V Output Voltage in Fixed Mode
V+ = 7V to 24V, FB5 = GND, VSKIP = 5V,
MAX8733A/MAX8734A (TON = GND)

4.975 5.050 5.125 V

Output Voltage in
Adjustable Mode

V+ = 6V to 24V, either SMPS 1.975 2.00 2.025 V

Output Voltage Adjust Range Either SMPS 2.0 5.5 V

FB3, FB5 Adjustable-Mode
Threshold Voltage

Dual-Mode comparator 0.1 0.2 V

Either SMPS, VSKIP = 5V, 0 to 5A -0.1

Either SMPS, SKIP = GND, 0 to 5A -1.5DC Load Regulation

Either SMPS, VSKIP = 2V, 0 to 5A -1.7

%

Line Regulation Either SMPS, 6V < V+ < 24V 0.005 %/V

Current-Limit Threshold
(Positive, Default)

ILIM_ = VCC, GND - CS_ (MAX8732A/MAX8733A),
GND - LX_ (MAX8734A)

93 100 107 mV

VILIM_ = 0.5V 40 50 60

VILIM_ = 1V 93 100 107
Current-Limit Threshold
(Positive, Adjustable)

GND - CS_
(MAX8732A/MAX8733A),
GND - LX_ (MAX8734A) VILIM_ = 2V 185 200 215

mV

Zero-Current Threshold
SKIP = GND, ILIM_ = VCC, GND - CS_
(MAX8732A/MAX8733A), GND - LX_ (MAX8734A)

3 mV

Current-Limit Threshold
(Negative, Default)

SKIP = ILIM_ = VCC, GND - CS_
(MAX8732A/MAX8733A), GND - LX_ (MAX8734A)

-120 mV

Soft-Start Ramp Time Zero to full limit 1.7 ms
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, V SHDN = 5V,
TA = 0°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

5V SMPS 200MAX8732A or MAX8734A
(VTON = 5V), SKIP = VCC 3.3V SMPS 300

5V SMPS 400MAX8733A or MAX8734A
(VTON = 0), SKIP = VCC 3.3V SMPS 500

Operating Frequency

SKIP = REF 25 36

kHz

VOUT5 = 5.05V 1.895 2.105 2.315MAX8732A or MAX8734A
(VTON = 5V) VOUT3 = 3.33V 0.833 0.925 1.017

VOUT5 = 5.05V 0.895 1.052 1.209
On-Time Pulse Width

MAX8733A or MAX8734A
(VTON = 0) VOUT3 = 3.33V 0.475 0.555 0.635

μs

Minimum Off-Time 250 300 350 ns

VOUT5 = 5.05V 94MAX8732A or MAX8734A
(VTON = 5V) VOUT3 = 3.33V 91

VOUT5 = 5.05V 88
Maximum Duty Cycle

MAX8733A or MAX8734A
(VTON = 0) VOUT3 = 3.33V 85

%

INTERNAL REGULATOR AND REFERENCE
LDO5 Output Voltage ON3 = ON5 = GND, 6V < V+ < 24V, 0 < ILDO5 < 100mA 4.90 5.00 5.10 V

LDO5 Short-Circuit Current LDO5 = GND 190 mA

LDO5 Undervoltage-Lockout
Fault Threshold

Falling edge of LDO5, hysteresis = 1% 3.7 4.0 4.3 V

LDO5 Bootstrap Switch Threshold
Falling edge of OUT5, rising edge at OUT5 regulation
point

4.43 4.56 4.69 V

LDO5 Bootstrap
Switch Resistance

LDO5 to OUT5, VOUT5 = 5V 1.4 3.2 Ω

LDO3 Output Voltage ON3 = ON5 = GND, 6V < V+ < 24V, 0 < ILDO3 < 100mA 3.28 3.35 3.42 V

LDO3 Short-Circuit Current LDO3 = GND 180 mA

LDO3 Bootstrap Switch Threshold
Falling edge of OUT3, rising edge at OUT3 regulation
point

2.80 2.91 3.02 V

LDO3 Bootstrap Switch
Resistance

LDO3 to OUT3, VOUT3 = 3.2V 1.5 3.5 Ω

REF Output Voltage No external load 1.980 2.000 2.020 V

REF Load Regulation 0 < ILOAD < 50μA 10 mV

REF Sink Current REF in regulation 10 μA

V+ Operating Supply Current LDO5 switched over to OUT5, 5V SMPS 25 50 μA

V+ Standby Supply Current V+ = 6V to 24V, both SMPSs off, includes ISHDN 150 250 μA

V+ Shutdown Supply Current V+ = 4.5V to 24V 6 15 μA

Quiescent Power Consumption
Both SMPSs on, FB3 = FB5 = SKIP = GND, VOUT3 =
3.5V, VOUT5 = 5.3V

3 4.5 mW

FAULT DETECTION

Overvoltage Trip Threshold FB3 or FB5 with respect to nominal regulation point +8 +11 +14 %
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, V SHDN = 5V,
TA = 0°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Overvoltage Fault
Propagation Delay

FB3 or FB5 delay with 50mV overdrive 10 μs

PGOOD Threshold
FB3 or FB5 with respect to nominal output, falling edge,
typical hysteresis = 1%

-12 -9.5 -7 %

PGOOD Propagation Delay Falling edge, 50mV overdrive 10 μs

PGOOD Output Low Voltage ISINK = 4mA 0.3 V

PGOOD Leakage Current High state, forced to 5.5V 1 μA

Thermal-Shutdown Threshold +160 oC

Output Undervoltage
Shutdown Threshold

FB3 or FB5 with respect to nominal output voltage 65 70 75 %

Output Undervoltage
Shutdown Blanking Time

From ON_ signal 10 22 35 ms

INPUTS AND OUTPUTS

Feedback Input Leakage Current VFB3 = VFB5 = 2.2V -200 +40 +200 nA

Low level 0.6
PRO Input Voltage

High level 1.5
V

Low level 0.8

Float level 1.7 2.3SKIP Input Voltage

High level 2.4

V

Low level 0.8
TON Input Voltage

High level 2.4
V

Clear fault level/SMPS off level 0.8

Delay start level 1.7 2.3ON3, ON5 Input Voltage

SMPS on level 2.4

V

VPRO or VTON = 0 or 5V -1 +1

VON_ = 0 or 5V -2 +2

VSKIP = 0 or 5V -1 +1

VSHDN = 0 or 24V -1 +1

VCS_ = 0 or 5V -2 +2

Input Leakage Current

VILIM3, VILIM5 = 0 or 2V -0.2 +0.2

μA

Rising edge 1.2 1.6 2.0
SHDN Input Trip Level

Falling edge 0.96 1.00 1.04
V

DH_ Gate-Driver
Sink/Source Current

DH3, DH5 forced to 2V 2 A

DL_ Gate-Driver Source Current DL3 (source), DL5 (source), forced to 2V 1.7 A

DL_ Gate-Driver Sink Current DL3 (sink), DL5 (sink), forced to 2V 3.3 A

DH_ Gate-Driver On-Resistance BST - LX_ forced to 5V 1.5 4.0 Ω
DL_, high state (pullup) 2.2 5.0

DL_ Gate-Driver On-Resistance
DL_, low state (pulldown) 0.6 1.5

Ω
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, V SHDN = 5V,
TA = 0°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

OUT3, OUT5 Discharge-Mode
On-Resistance

12 40 Ω

OUT3, OUT5 Discharge-Mode
Synchronous Rectifier
Turn-On Level

0.2 0.3 0.4 V

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, V SHDN = 5V,
TA = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

MAIN SMPS CONTROLLERS

LDO5 in regulation 6 24
V+ Input Voltage Range

V+ = LDO5, VOUT5 < 4.41V 4.5 5.5
V

3.3V Output Voltage in
Fixed Mode

V+ = 6V to 24V, FB3 = GND, VSKIP = 5V 3.27 3.39 V

V+ = 6V to 24V, FB5 = GND, VSKIP = 5V,
MAX8732A/MAX8734A (TON = VCC)

5V Output Voltage in Fixed Mode
V+ = 7V to 24V, FB5 = GND, VSKIP = 5V,
MAX8733A/MAX8734A (TON = GND)

4.95 5.15 V

Output Voltage in
Adjustable Mode

V+ = 6V to 24V, either SMPS 1.97 2.03 V

Output Voltage Adjust Range Either SMPS 2.0 5.5 V

FB3, FB5 Adjustable-Mode
Threshold Voltage

Dual-Mode comparator 0.1 0.2 V

Current-Limit Threshold
(Positive, Default)

ILIM_ = VCC, GND - CS_ (MAX8732A/MAX8733A),
GND - LX_ (MAX8734A)

90 110 mV

VILIM_ = 0.5V 40 60

VILIM_ = 1V 90 110
Current-Limit Threshold
(Positive, Adjustable)

GND - CS_
(MAX8732A/MAX8733A),
GND - LX_ (MAX8734A) VILIM_ = 2V 180 220

mV

VOUT5 = 5.05V 1.895 2.315MAX8732A or MAX8734A
(VTON = 5V) VOUT3 = 3.33V 0.833 1.017

VOUT5 = 5.05V 0.895 1.209
On-Time Pulse Width

MAX8733A or MAX8734A
(VTON = 0) VOUT3 = 3.33V 0.475 0.635

μs

Minimum Off-Time 200 400 ns

INTERNAL REGULATOR AND REFERENCE

LDO5 Output Voltage ON3 = ON5 = GND, 6V < V+ < 24V, 0 < ILDO5 < 100mA 4.90 5.10 V

LDO5 Undervoltage-Lockout
Fault Threshold

Falling edge of LDO5, hysteresis = 1% 3.7 4.3 V
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12.0.V, ON3 = ON5 = VCC, V SHDN = 5V, 
TA = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

LDO5 Bootstrap Switch Threshold
Falling edge of OUT5, rising edge at OUT5 regulation
point

4.43 4.69 V

LDO5 Bootstrap Switch
Resistance

LDO5 to OUT5, VOUT5 = 5V 3.2 Ω

LDO3 Output Voltage ON3 = ON5 = GND, 6V < V+ < 24V, 0 < ILDO3 < 100mA 3.27 3.43 V

LDO3 Bootstrap Switch Threshold
Falling edge of OUT3, rising edge at OUT3 regulation
point

2.80 3.02 V

LDO3 Bootstrap
Switch Resistance

LDO3 to OUT3, VOUT3 = 3.2V 3.5 Ω

REF Output Voltage No external load 1.975 2.025 V

REF Load Regulation 0 < ILOAD < 50μA 10 mV

REF Sink Current REF in regulation 10 μA

V+ Operating Supply Current LDO5 switched over to OUT5, 5V SMPS 50 μA

V+ Standby Supply Current V+ = 6V to 24V, both SMPSs off, includes ISHDN 300 μA

V+ Shutdown Supply Current V+ = 4.5V to 24V 15 μA

Quiescent Power Consumption
Both SMPSs on, FB3 = FB5 = SKIP = GND, VOUT3 =
3.5V, VOUT5 = 5.3V

4.5 mW

FAULT DETECTION

Overvoltage Trip Threshold FB3 or FB5 with respect to nominal regulation point +8 +14 %

PGOOD Threshold
FB3 or FB5 with respect to nominal output, falling edge,
typical hysteresis = 1%

-12 -7 %

PGOOD Output Low Voltage ISINK = 4mA 0.3 V

PGOOD Leakage Current High state, forced to 5.5V 1 μA

Output Undervoltage Shutdown
Threshold

FB3 or FB5 with respect to nominal output voltage 65 75 %

Output Undervoltage Shutdown
Blanking Time

From ON_ signal 10 40 ms

INPUTS AND OUTPUTS

Feedback Input Leakage Current VFB3 = VFB5 = 2.2V -200 +200 nA

Low level 0.6
PRO Input Voltage

High level 1.5
V

Low level 0.8

Float level 1.7 2.3SKIP Input Voltage

High level 2.4

V

Low level 0.8
TON Input Voltage

High level 2.4
V



_______________________________________________________________________________________ 7

ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12.0.V, ON3 = ON5 = VCC, V SHDN = 5V, 
TA = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Clear fault level/SMPS off level 0.8

Delay start level 1.7 2.3ON3, ON5 Input Voltage

SMPS on level 2.4

V

VPRO or VTON = 0 or 5V -1 +1

VON_ = 0 or 5V -1 +1

VSKIP = 0 or 5V -2 +2

VSHDN = 0 or 24V -1 +1

VCS_ = 0 or 5V -2 +2

Input Leakage Current

VILIM3, VILIM5 = 0 or 2V -0.2 +0.2

μA

Rising edge 1.2 2.0
SHDN Input Trip Level

Falling edge 0.96 1.04
V

DH_ Gate-Driver On-Resistance BST - LX_ forced to 5V 4.0 Ω
DL_, high state (pullup) 5.0

DL_ Gate-Driver On-Resistance
DL_, low state (pulldown) 1.5

Ω

OUT3, OUT5 Discharge-Mode
On-Resistance

40 Ω

OUT3, OUT5 Discharge-Mode
Synchronous Rectifier
Turn-On Level

0.2 0.4 V

Note 1: Specifications to -40°C are guaranteed by design, not production tested.
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, SHDN = V+,
RCS = 7mΩ, VILIM_ = 0.5V, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, SHDN = V+,
RCS = 7mΩ, VILIM_ = 0.5V, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1 and Figure 2, no load on LDO5, LDO3, OUT3, OUT5, and REF, V+ = 12V, ON3 = ON5 = VCC, SHDN = V+,
RCS = 7mΩ, VILIM_ = 0.5V, TA = +25°C, unless otherwise noted.)
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RCS = 7mΩ, VILIM_ = 0.5V, TA = +25°C, unless otherwise noted.)
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MAX8732A
MAX8733A

MAX8734A

1 — CS3

— 1 N.C.

2 2 PGOOD

3 3 ON3

4 4 ON5

5 5 ILIM3

6 6 SHDN

7 7 FB3

8 8 REF

9 9 FB5

10 10 PRO

11 11 ILIM5

12 12 SKIP

%

SHDN SHDN
μ SHDN SHDN

SHDN SHDN

μ
μ

PRO
PRO

SKIP SKIP
SKIP
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MAX8732A
MAX8733A

MAX8734A

13 — CS5

— 13 TON

14 14 BST5

15 15 LX5

16 16 DH5

17 17 VCC

18 18 LDO5

19 19 DL5

20 20 V+

21 21 OUT5

22 22 OUT3

23 23 GND
24 24 DL3

25 25 LDO3

26 26 DH3

27 27 LX3

28 28 BST3

Ω μ

Ω μ
μ

μ

Ω

Ω

Ω μ
μ
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MAX8732A
MAX8733A

VIN 7V TO 24V

10μF
1/2
D1

0.1μF

0.1μF

N1
FDS6612A

L55V

C5

D3
EP10QY03

N2
IRF7811AV

ON
OFF

VCC

REF

0.22μF 4.7μF

3.3V ALWAYS ON
1MΩ

100kΩ

VCC

50Ω

1μF

5V ALWAYS ON

4.7μF

10μF

1μF

10μF

1/2
D1

VCC

CMPSH-3A

0.1μF

N3
FDS6612A

L3 3.3V

C3

D2
EP10QY03

N4
IRF7811AV

LDO5 ILIM3 VCC

V+

BST5

DH5

LX5

CS5

DL5

OUT5

FB5

PGOOD

FB3

OUT3

DL3

LX3

DH3

BST3

ILIM5

ON5

ON3

GND

SHDN

REF LDO3

PRO

SKIP

400kHz/500kHz

MAX8733A

200kHz/300kHz

MAX8732A
5V/3.3V SMPS

SWITCHING FREQUENCY

L3
L5
C3
C5

4.7μH
7.6μH
470μF
330μF

3.0μH
5.6μH
220μF
150μF

FREQUENCY-DEPENDENT COMPONENTS

10Ω

RCS5
20mΩ

RCS3
20mΩ

10Ω

CS3

MANUFACTURER PHONE FAX

Central Semiconductor 516-435-1110 516-435-1824

Dale-Vishay 402-564-3131 402-563-6418

Fairchild 408-721-2181 408-721-1635

International Rectifier 310-322-3331 310-322-3332

NIEC (Nihon) 805-843-7500 847-843-2798

Sanyo 619-661-6835 619-661-1055

Sprague 603-224-1961 603-224-1430

Sumida 847-956-0666 847-956-0702

Taiyo Yuden 408-573-4150 408-573-4159

TDK 847-390-4461 847-390-4405
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*OPTIONAL CAPACITANCE BETWEEN
  LX AND PGND (CLOSE TO THE IC) ONLY
  REQUIRED FOR ULTRASONIC MODE

MAX8734A

VIN 7V TO 24V

10μF
1/2
D1

0.1μF

0.1μF

N1
FDS6612A

L55V

C5

D3
EP10QY03

N2
IRF7811AV

ON
OFF

VCC

REF

0.22μF 4.7μF

3.3V ALWAYS ON
1MΩ

100kΩ

VCC

50Ω

1μF

5V ALWAYS ON

4.7μF

10μF

1μF

10μF

1/2
D1

CMPSH-3A

0.1μF

N3
FDS6612A

L3
3.3V

C3

D2
EP10QY03

N4
IRF7811AV

LDO5 ILIM3 VCC

VCC

V+

BST5

DH5

LX5

DL5

OUT5

FB5

PGOOD

FB3

OUT3

DL3

TON

LX3

DH3

BST3

ILIM5

ON5

ON3

GND

SHDN

REF LDO3

PRO

SKIP

400kHz/500kHz

TON = GND

200kHz/300kHz

TON = VCC
5V/3.3V SMPS

SWITCHING FREQUENCY

L3
L5
C3
C5

4.7μH
7.6μH
470μF
330μF

3.0μH
5.6μH
220μF
150μF

FREQUENCY-DEPENDENT COMPONENTS

SEE
TABLE

10Ω

470pF*

10Ω

470pF*
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MAX8732A
MAX8733A
MAX8734A

LDO5

DL3

CS3
(MAX8732A/
MAX8733A)

ILIM3
FB3

OUT3

LDO3

ON3

ON5

SHDN

PRO

2.91V

3V
LINEAR

REG

POWER-ON SEQUENCE/
CLEAR FAULT LATCH

EN3

THERMAL
SHUTDOWN

5V
LINEAR

REG

2V
REFERENCE

3.3V
SMPS PWM

CONTROLLER

5V
SMPS PWM

CONTROLLER

4.56V

PGOOD3

PGOOD5

PGOOD

LDO5

BST5

DH5

LX5

EN5

DL5

CS5
(MAX8732A/
MAX8733A)

ILIM5

FB5

OUT5

LDO5

VCC

REF

V+

GND

TON
(MAX8734 ONLY)

BST3

DH3

LX3
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ON-TIME
COMPUTE

tON

tOFF
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TRIG

ONE SHOT

ONE SHOT

Q
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ERROR
AMPLIFIER

CURRENT
LIMIT

ZERO
CROSSING

Q

R

S

FAULT
LATCH

20ms
BLANKING

OUT

REF

ILIM_

CS_ (MAX8732A/8733A)
LX_ (MAX8734A)

SKIP

OUT_

FB_

0.15V

PRO

0.9 x VREF

1.1 x VREF

0.7 x VREF

OV_FAULT

UV_FAULT

PGOOD

TO DL_ DRIVER

TO DH_ DRIVER

Σ

TON (MAX8734A)

V+
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SKIP =

SKIP =

f
V V

t V V
OUT DROP

ON DROP
=

+

+ +( )
1

2

t
K V V

VON
OUT=

+( )
+

0 075.

SMPS
SWITCHING FREQUENCY

(kHz)
K-FACTOR (μs)

APPROXIMATE K-
FACTOR ERROR (%)

MAX8732A/MAX8734A (tON = VCC), 5V 200 5.0 ±10
MAX8732A/MAX8734A (tON = VCC), 3.3V 300 3.3 ±10
MAX8733A/MAX8734A (tON = GND), 5V 400 2.5 ±10
MAX8733A/MAX8734A (tON = GND), 3.3V 500 2.0 ±10
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%

Ω

MAX8732A
MAX8733A

V+

DH_

DL_

CS_

LX_
OUT_

MAX8732A
MAX8733A

V+

DH_

DL_

CS_

LX_
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PRO
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SHDN SHDN

μ
SHDN

SHDN

SHDN PRO

Ω SHDN

MODE CONDITION COMMENT

Power-Up LDO5 < UVLO threshold
Transitions to discharge mode after a V+ POR and after REF becomes valid.
LDO5, LDO3, and REF remain active. DL_ is active if PRO is low.

Run
SHDN = high, ON3 or ON5
enabled

Normal operation.

Overvoltage
Protection

Either output > 111% of
nominal level, PRO = low

DL_ is forced high. LDO3, LDO5 active. Exited by a V+ POR or by toggling
SHDN, ON3, or ON5.

Undervoltage
Protection

Either output < 70% of
nominal after 22ms time-
out expires and output is
enabled, PRO = low

If PRO is low, DL_ is forced high after discharge mode terminates. LDO3,
LDO5 active. Exited by a V+ POR or by toggling SHDN, ON3, or ON5.

Discharge

PRO is low and either
SMPS output is still high in
either standby mode or
shutdown mode

Discharge switch (12Ω) connects OUT_ to PGND. One output may still run
while the other is in discharge mode. Activates when LDO_ is in UVLO, or
transition to UVLO, standby, or shutdown has begun. LDO3, LDO5 active.

Standby
ON5, ON3 < startup
threshold, SHDN = high

DL_ stays high if PRO is low. LDO3, LDO5 active.

Shutdown SHDN = low All circuitry off.

Thermal Shutdown TJ > +160°C All circuitry off. Exited by V+ POR or cycling SHDN, ON3, or ON5.

SHDN
(V)

VON3
(V)

VON5
(V) LDO5 LDO3 5V SMPS 3V SMPS

Low X X Off Off Off Off

“> 2.4” => High Low Low On On (after REF powers up) Off Off

“> 2.4” => High High High On On (after REF powers up) On On

“> 2.4” => High High Low On On (after REF powers up) Off On

“> 2.4” => High Low High On On (after REF powers up) On Off

“> 2.4” => High High REF On On (after REF powers up) On (after 3V SMPS is up) On

“> 2.4” => High REF High On On (after REF powers up) On On (after 5V SMPS is up)
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•
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AGND

PGND

VIA TO OUT5

GROUND OUT3OUT5

VIA TO OUT3

VIA TO PGND

VIA TO LX5 V+ VIA TO LX3

USE AGND PLANE TO:
  - BYPASS VCC AND REF
  - TERMINATE EXTERNAL FB
     DIVIDER (IF USED)
  - TERMINATE RILIM
     (IF USED)
  - PIN-STRAP CONTROL
    INPUTS

USE PGND PLANE TO:
  - BYPASS LDO_
  - CONNECT PGND TO THE TOPSIDE STAR GROUND

VIAS TO GROUND

NOTE: EXAMPLE SHOWN  IS FOR  DUAL I.C. n-CHANNEL MOSFET.

ANALOG GROUND
PLANE ON INNER LAYER

C4C3

C1N4

D1

D2N2C2L1 L2

CONNECT PGND TO AGND
BENEATH THE CONTROLLER AT
ONE POINT ONLY AS SHOWN.

VIA BETWEEN POWER 
AND ANALOG GROUND

N3 N1
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Line Transient Behavior

Improved line transient behavior requires only
a 0.1μF filter capacitor on V+. Allows fast
rising-edge line transients of 10V/μs and
falling-edge line transients of 5V/μs.

A 4Ω/4.7μF filter capacitor is required on V+ to
limit the dV/dt on the V+ pin.

Ultrasonic Mode
Simplified Z pattern offers better efficiency
and smoother transition into continuous-
conduction mode.

Original “W” pattern conducts through the high-
side MOSFET’s body diode, reducing efficiency.
Transition between ultrasonic mode and
continuous-conduction mode is not as smooth.

LDO3 and LDO5 Sequencing
LDO3 starts only after LDO5 is in regulation,
reducing the inrush current when SHDN goes
high.

LDO3 and LDO5 start up together at the current
limit of each LDO, causing large inrush currents
through the 4Ω series resistor at V+.

Soft-Shutdown Enable Delay

Soft-shutdown (10Ω discharge feature) is
enabled immediately when an output is
enabled, and is not dependent on the 22ms
(typ) startup undervoltage blanking timer.

Soft-shutdown (10Ω discharge feature) is
enabled only after the 22ms (typ) startup
undervoltage blanking time. This causes DL_ to
be driven high if the part is commanded to turn
off before the 22ms timer.

High-Output Impedance in UVLO

When LDO5 falls below its 4V (typ) UVLO
threshold, DH_ and DL_ are immediately
pulled low, and the outputs are high
impedance. The outputs are discharged by
the load.

When LDO5 falls below its 4V (typ) UVLO
threshold, DH_ is immediately pulled low and
DL_ forced high to clamp the output rails. This
causes the outputs to swing below ground.
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PART TEMP RANGE
PIN- 
PA CKA GE

5V/3V
SWITCHING
FREQUENCY

(kHz)

MAX8734AEEI+ -40°C to +85°C 28 QSOP
200/300 or
400/500

MAX8734AEEI -40°C to +85°C 28 QSOP 400kHz/500

28

27

26

25

24

23

22

21

20

19

18

17

16

15

1

2

3

4

5

6

7

8

9

10

11

12

13

14

BST3

LX3

DH3

LDO3

DL3

GND

LX5

OUT3

OUT5

V+

DL5

LDO5

VCC

DH5

BST5

CS5

ILIM5

FB5

REF

FB3

ILIM3

ON5

ON3

PGOOD

CS3

QSOP

TOP VIEW

MAX8732A
MAX8733ASHDN

PRO

SKIP

TRANSISTOR COUNT: 8335

PROCESS: BiCMOS

+
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