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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VIN = 12V, VDD = VCC = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. TA = 0°C to +85°C, unless otherwise spec-
ified. Typical values are at TA = +25°C.) (Note 1)

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 to PGND.............................................................-0.3V to +28V
TON to GND ...........................................................-0.3V to +28V 
VDD to GND..............................................................-0.3V to +6V
VCC to GND................................................-0.3V to (VDD + 0.3V)
EN, SKIP, PGOOD to GND.......................................-0.3V to +6V
REF, REFIN to GND....................................-0.3V to (VCC + 0.3V)
ILIM, FB to GND .........................................-0.3V to (VCC + 0.3V)
GND to PGND .......................................................-0.3V to +0.3V
LX to PGND ...............................................................-1V to +28V
BST to PGND...............................................(VDD - 0.3V) to +34V
BST to LX..................................................................-0.3V to +6V

BST to VDD .............................................................-0.3V to +28V
REF Short Circuit to GND...........................................Continuous 
IN RMS Current Rating (continuous)......................................15A
PGND RMS Current Rating (continuous) ...............................20A
Continuous Power Dissipation (TA = +70°C)

40-Pin, 6mm x 6mm Thin QFN (T4066-MCM)
(derate 27mW/°C above +70°C)................................2162mW 

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
PWM CONTROLLER
Input Voltage Range VIN 4.5 26.0 V

Quiescent Supply Current (VDD) IDD + ICC FB forced above REFIN 0.7 1.2 mA

Shutdown Supply Current (VDD) ISHDN EN = GND, TA = +25°C 0.1 2 μA

VCC Undervoltage Lockout
Threshold

V U V LO( V C C ) 
Rising edge, PWM disabled below this
level; hysteresis = 100mV

3.95 4.2 4.45 V

VDD-to-VCC Resistance RCC 20 Ω
RTON = 97.5kΩ (600kHz) 123 164 205

RTON = 200kΩ (300kHz) 275 303 331On-Time tON

VIN = 12V,
VFB = 1.0V
(Note 3) RT ON  =  302.5kΩ ( 200kH z) 379 442 505

ns

Minimum Off-Time tOFF(MIN) (Note 3) 225 350 ns

TON Shutdown Supply Current
EN = GND, VTON = 26V,
VCC = 0V or 5V, TA = +25°C

0.01 1 μA

REFIN Voltage Range VREFIN (Note 2) 0 VREF V

REFIN Input Current IREFIN TA = +25°C, REFIN = 0.5V to 2V -50 +50 nA

FB Voltage Range VFB (Note 2) 0 VREF V

TA = +25°C 0.495 0.5 0.505VREFIN = 0.5V,
m easur ed  at FB,
V I N  =  4.5V  to 26V ,
SKIP = VDD

TA = 0°C to +85°C 0.493 0.507

TA = +25°C 0.995 1.0 1.005
VREFIN = 1.0V

TA = 0°C to +85°C 0.993 1.007

FB Voltage Accuracy VFB

VREFIN = 2.0V TA = 0°C to +85°C 1.990 2.0 2.010

V

FB Input Bias Current IFB VFB = 0.5V to 2.0V, TA = +25°C -0.1 +0.1 μA

FB Output Low Voltage ISINK = 3mA 0.4 V

Load-Regulation Error SKIP = VDD 0.1 %

Line-Regulation Error VCC = 4.5V to 5.5V, VIN = 4.5V to 26V 0.2 %
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Soft-Start/Soft-Stop Slew Rate SSSR Rising/falling edge on EN 0.4 1.2 2.2 mV/μs

Dynamic REFIN Slew Rate DYNSR Rising edge on REFIN 3 9.45 18 mV/μs

REFERENCE

No load 1.990 2.00 2.010
Reference Voltage VREF

VCC = 4.5V
to 5.5V IREF = -10μA to +50μA 1.98 2.02

V

FAULT DETECTION

With respect to the internal target voltage
(error comparator threshold); rising edge;
hysteresis = 50mV

250 300 350 mV

Dynamic transition
VREF +

0.30

Output Overvoltage-Protection
Trip Threshold

OVP

Minimum OVP threshold 0.7

V

Output Overvoltage
Fault-Propagation Delay

tOVP FB forced 25mV above trip threshold 5 μs

Output Undervoltage-Protection
Trip Threshold

UVP
With respect to the internal target voltage
(error comparator threshold) falling edge;
hysteresis = 50mV

-240 -200 -160 mV

Output Undervoltage
Fault-Propagation Delay

tUVP FB forced 25mV below trip threshold 100 200 350 μs

UVP falling edge, 25mV overdrive 5

OVP rising edge, 25mV overdrive 5PGOOD Propagation Delay tPGOOD

Startup delay 100 200 350

μs

PGOOD Output-Low Voltage ISINK = 3mA 0.4 V

PGOOD Leakage Current IPGOOD
FB = REFIN (PGOOD high impedance),
PGOOD forced to 5V, TA = +25°C

1 μA

Dynamic REFIN Transition Fault
Blanking Threshold

Fault blanking initiated; REFIN deviation
from the internal target voltage (error
comparator threshold); hysteresis = 10mV

±50 mV

Thermal-Shutdown Threshold TSHDN Temperature rising, hysteresis = 15°C 160 °C

CURRENT LIMIT

ILIM Input Range 0.4 VREF V

ILIM Input Bias Current TA = +25°C, ILIM = 0.4V to 2V -0.1 +0.1 μA

VILIM = 0.4V, VGND - VLX 18 20 22
Current-Limit Threshold VILIMIT

ILIM = REF (2.0V), VGND - VLX 92 100 108
mV

Current-Limit Threshold
(Negative)

VINEG VILIM = 0.4V, VGND - VLX -24 mV

Current-Limit Threshold
(Zero Crossing)

VZX
VILIM = 0.4V,
VGND - VLX, SKIP = GND or open

1 mV

Ultrasonic Frequency SKIP = open (3.3V); VFB = VREFIN + 50mV 18 30 kHz

ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VIN = 12V, VDD = VCC = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. TA = 0°C to +85°C, unless otherwise spec-
ified. Typical values are at TA = +25°C.) (Note 1)
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VIN = 12V, VDD = VCC = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. TA = 0°C to +85°C, unless otherwise spec-
ified. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

U l tr asoni c C ur r ent- Li m i t
Thr eshol d 

SKIP = open (3.3V); VFB = VREFIN + 50mV,
VGND - VLX

-35 mV

Internal BST Switch
On-Resistance

RBST IBST = 10mA, VDD = 5V 4 7 Ω

INPUTS AND OUTPUTS

EN Logic-Input Threshold VEN EN rising edge, hysteresis = 450mV (typ) 1.20 1.7 2.20 V

EN Logic-Input Current IEN EN forced to GND or VDD, TA = +25°C -0.5 +0.5 μA

High (5V VDD)
VCC -
0.4

Open (3.3V) 3.0 3.6

Ref (2.0V) 1.7 2.3

SKIP Quad-Level Input Logic
Levels

VSKIP

Low (GND) 0.4

V

SKIP Logic-Input Current ISKIP SKIP forced to GND or VDD, TA = +25°C -2 +2 μA

ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, VIN = 12V, VDD = VCC = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. TA = -40°C to +85°C, unless otherwise
specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
PWM CONTROLLER
Input Voltage Range VIN 4.5 26 V

Quiescent Supply Current (VDD) IDD + ICC FB forced above REFIN 1.2 mA

RTON = 97.5kΩ (600kHz) 115 213

RTON = 200kΩ (300kHz) 270 336On-Time tON

VIN = 12V,
VFB = 1.0V
(Note 3) RT ON  =  302.5kΩ ( 200kH z) 368 516

ns

Minimum Off-Time tOFF(MIN) (Note 3) 400 ns

REFIN Voltage Range VREFIN (Note 2) 0 VREF V

FB Voltage Range VFB (Note 2) 0 VREF V

VREFIN = 0.5V 0.49 0.51

VREFIN = 1.0V 0.99 1.01FB Voltage Accuracy VFB

M easur ed  at FB,
V I N  =  4.5V  to
26V , SKIP =
VDD VREFIN = 2.0V 1.985 2.015

V
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ELECTRICAL CHARACTERISTICS (continued)
(Circuit of Figure 1, VIN = 12V, VDD = VCC = VEN = 5V, REFIN = ILIM = REF, SKIP = GND. TA = -40°C to +85°C, unless otherwise
specified.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
REFERENCE
Reference Voltage VREF VDD = 4.5V to 5.5V 1.985 2.015 V

FAULT DETECTION

Output Overvoltage-Protection
Trip Threshold

OVP
With respect to the internal target voltage
(error comparator threshold) rising edge;
hysteresis = 50mV

250 350 mV

Output Undervoltage-Protection
Trip Threshold

UVP
With respect to the internal target voltage
(error comparator threshold);
falling edge; hysteresis = 50mV

-240 -160 mV

Output Undervoltage
Fault-Propagation Delay

tUVP FB forced 25mV below trip threshold 80 400 μs

PGOOD Output-Low Voltage ISINK = 3mA 0.4 V

VCC Undervoltage Lockout
Threshold

V U V L O( V C C ) 
Ri si ng  ed g e, P W M  d i sab l ed  b el ow  thi s l evel ,
hyster esi s =  100m V 

3.95 4.45 V

CURRENT LIMIT
ILIM Input Range 0.4 VREF V

VILIM = 0.4V, VGND = VLX 17 23
Current-Limit Threshold VILIMIT

ILIM = REF (2.0V), VGND - VLX 90 110
mV

Ultrasonic Frequency SKIP = open (3.3V), VFB = VREFIN + 50mV 17 kHz

INPUTS AND OUTPUTS
EN Logic-Input Threshold VEN EN rising edge hysteresis = 450mV (typ) 1.20 2.20 V

High (5V VDD)
VCC -
0.4

Mid (3.3V) 3.0 3.6

Ref (2.0V) 1.7 2.3

SKIP Quad-Level Input
Logic Levels

V SKIP

Low (GND) 0.4

V

Note 1: Limits are 100% production tested at TA = +25°C. Maximum and minimum limits over temperature are guaranteed by
design and characterization.

Note 2: The 0 to 0.5V range is guaranteed by design, not production tested.
Note 3: On-time and off-time specifications are measured from 50% point to 50% point at the unloaded LX node. The typical 25ns

dead time that occurs between the high-side driver falling edge (high-side MOSFET turn-off) and the low-side MOSFET turn-
on) is included in the on-time measurement. Similarly, the typical 25ns dead time that occurs between the low-side driver
falling edge (low-side MOSFET turn-off) and the high-side driver rising edge (high-side MOSFET turn-on) is included in the
off-time measurement.



(MAX15035 Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, RTON = 200kΩ, TA = +25°C, unless otherwise noted.)
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SOFT-START WAVEFORM
(HEAVY LOAD)
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IOUT = 1A TO 8A TO 1A

(MAX15035 Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, RTON = 200kΩ, TA = +25°C, unless otherwise noted.)
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(MAX15035 Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, RTON = 200kΩ, TA = +25°C, unless otherwise noted.)
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(MAX15035 Circuit of Figure 1, VIN = 12V, VDD = 5V, SKIP = GND, RTON = 200kΩ, TA = +25°C, unless otherwise noted.)
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C1
1μF

ENOFFON

VDD

VCC

C2
1μF

PGOOD

R10
100kΩ

REFIN
R2

54.9kΩ

R4
40.2kΩ

RT
60.4kΩ

NTC
10kΩ

B = 3435

R5
49.4kΩ

BST

LX

CBST
0.1μF L1

COUT

TON

R3
97.6kΩ

GND/OPEN/REF/VDD

PGND

FB

ILIM

HILO

REF

RTON
200kΩ

AGND

AGND

PWR

PWR

PWR

AGND

AGND

AGND

2

34

36

4

37

18–26, EP3

30

6–15

AGND

38

SKIP

35

32

33

OUTPUT
1.05V/1.50V
15A (MAX)

INPUT
7V TO 24V

5V BIAS
SUPPLY

MAX15035

CIN

PWR

C3
1000pF

R1
49.9kΩ

5, 16, EP2

29

IN

3, 28, EP1

PWR

SEE TABLE 1 FOR COMPONENT SELECTION.

VOUT = 1.5V/1.05V AT 15A

(FIGURE 1)

VOUT = 3.3V AT 6A

(FIGURE 6)

VOUT = 1.5V/1.05V AT 10A

(FIGURE 1)
COMPONENT

VIN = 7V to 20V

TON = 200kΩΩΩΩ (300kHz)

VIN = 7V to 20V

TON = 332kΩΩΩΩ (300kHz)

VIN = 5V to 12V

TON = 100kΩΩΩΩ (600kHz)

Input Capacitor
(3x) 10μF, 25V

Taiyo Yuden TMK432BJ106KM
(2x) 10μF, 25V

Taiyo Yuden TMK432BJ106KM
(3x) 10μF, 25V

Taiyo Yuden TMK432BJ106KM

Output Capacitor
(2x) 330μF, 6mΩ, 2V

Panasonic EEFSX0D331XR
(1x) 330μF, 18mΩ, 4V
SANYO 4TPE330MI

(1x) 470μF, 7mΩ, 2.5V
SANYO 2R5TPLF470M7

Inductor
1.0μH, 5.3mΩ, 27.5A

Vishay IHLP4040DZER1R0
1.5μH, 14mΩ, 9A

NEC TOKIN MPLC1040L3R3
0.47μH, 3.7mΩ, 15A
Cooper FP3-R47-R

SUPPLIER WEBSITE

AVX Corp. www.avxcorp.com

BI Technologies www.bitechnologies.com

Cooper Bussmann www.cooperet.com

KEMET Corp. www.kemet.com

Murata Mfg. Co., Ltd. www.murata.com

NEC TOKIN Corp. www.nec-tokin.com

Panasonic Corp. www.panasonic.com

SUPPLIER WEBSITE

Pulse Engineering www.pulseeng.com

SANYO NA Corp. www.sanyo.com

Sumida Corp. www.sumida.com

Taiyo Yuden www.t-yuden.com

TDK Corp. www.component.tdk.com

TOKO America, Inc. www.tokoam.com

V i shay www.vishay.com

Wür th E l ectr oni k Gm b H  & C o. KG www.we-online.com
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DYNAMIC OUTPUT
TRANSITION DETECTION
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LX
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TRIGQ

tOFF(MIN)
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FB

TON

ERROR
AMPLIFIER

EA + 0.3V

ONE-SHOT

TRIG Q

tON

ZERO CROSSING

FB

EAPGOOD

EN

PGOOD
AND FAULT

PROTECTION

SKIP

EA - 0.2V

BLANK

REFIN

VALLEY CURRENT LIMIT

PGND

S

R
Q

S

R

Q

IN

SOFT-START/
SOFT-STOP

QUAD-
LEVEL

DECODE
BLANK

VCC

VDD

2V
REF

FA
UL

T

INTEGRATOR
(CCV)

REF

ILIM

MAX15035

IN
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μ

μ

SKIP

μ

μ

SKIP

SKIP

μ

t
V
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V
V msSHDN

FB FB= =
1 2 1 2. .μ

t
V
mV s

V
V msSTART

FB FB= =
1 2 1 2. .μ

ON-TIME (tON)
ISONIC

ZERO-CROSSING
DETECTION

0

33μs (typ)

INDUCTOR
CURRENT
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SKIP

SKIP

SKIP

SKIP

SKIP

V I V VISONIC L REFIN FB= × = −( ) ×0 006 0 7. .

REFIN

PGOOD

INTERNAL
PWM CONTROL

BLANK HIGH-Z

SKIP

LX

SET TO REF + 300mVOVP

OUTPUT
VOLTAGE

INTERNAL TARGET

ACTUAL VOUT

BLANK HIGH-Z

NO PULSES: VOUT > VTARGET

DYNAMIC REFIN WINDOW

DYNAMIC TRANSITION WHEN SKIP# = GND

EA TARGET + 300mV

SKIP
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μ

REFIN

PGOOD

INTERNAL
PWM CONTROL

BLANK HIGH-Z

SKIP

LX

SET TO REF +
300mVOVP

OUTPUT
VOLTAGE INTERNAL EA TARGET = ACTUAL VOUT

BLANK HIGH-Z

DYNAMIC REFIN WINDOW

DYNAMIC TRANSITION WHEN SKIP = REF

SKIPPWMPWM

EA TARGET + 300mV EA TARGET + 300mV

SKIP



18 ______________________________________________________________________________________

±

μ

μ

Ω

C1
1μF

ENOFFON

VDD

VCC

C2
1μF

PGOOD

R10
100kΩ

REFIN

IN

LX

CBST
0.1μF L1

COUT

TON

GND/OPEN/REF/VDD

BST

PGND

FB

REF

ILIM REF

RTON
332kΩ

R5
49.4kΩ

R4
49.9kΩ

AGND

AGND

PWR

PWR PWR

AGND

AGNDPWR

2

34

36

4

37

29

18–26, EP3

30

5, 16, EP2

6–15

AGND

3, 28, EP1

38

SKIP

35

32

33

OUTPUT
3.3V

INPUT
7V TO 24V

5V BIAS
SUPPLY

MAX15035

CIN

PWR

R7
20kΩ

R6
13.0kΩ

AGND

C3
1000pF

5VBIAS
7V TO 15V

INPUT

OPTIONAL
5.6V

1kΩ

SEE TABLE 1 FOR COMPONENT SELECTION.
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R
V f L

V V V
VESR

IN SW

IN OUT OUT
RIPPLE≤

× ×

−( )
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

R R
V

I
ESR PCB

STEP

LOAD MAX
+( ) ≤

Δ ( )

C1
1μF

ENOFFON

VDD

VCC

C2
1μF

PGOOD

R10
100kΩ

REFIN
R2

54.9kΩ

BST

LX

CBST
0.1μF L1

COUT

TON

R3
97.6kΩ

GND/OPEN/REF/VDD

PGND

FB

HILO

REF

ILIM REF

RTON
200kΩ

R5
49.4kΩ

R8
100kΩ

R4
49.9kΩ

AGND

AGND

PWR

PWR
PWR

AGND

AGNDPWR

AGND

AGND

2

34

36

4

37

29

18–26, EP3

30

5, 16, EP2

6–15

AGND

38

SKIP

35

32

33

OUTPUT
1.50V 10A
1.05V 7A

INPUT
7V TO 24V

5V BIAS
SUPPLY

MAX15035

CIN

PWR

C3
1000pF

R1
49.9kΩ

3, 28, EP1

IN

SEE TABLE 1 FOR COMPONENT SELECTION.
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Ω μ Ω
Ω π μ Ω

f
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R R R R

SW

EFF OUT

EFF ESR PCB COMP

π π
≥

= + +

1
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L1

COUT

PWR

PWR
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FB
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AGND
2fSW

RESRCOUT
1

≥

STABILITY REQUIREMENT

MAX15035

OUTPUT

INPUT

PCB PARASITIC RESISTANCE-SENSE
RESISTANCE FOR EVALUATION

OUTPUT VOLTAGE REMOTELY
SENSED NEAR POINT OF LOAD

FEEDBACK RIPPLE IN PHASE WITH INDUCTOR CURRENT
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L1
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100Ω
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LX

IN

DH

PGND

FB

GND

AGND

2fSW
RESRCOUT

1
≥

fSW
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1
≥
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MAX15035
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OUTPUT

INPUT

CCOMP
0.1μF



OPTION B: AC-COUPLED CURRENT-SENSE COMPENSATION

OPTION A: DC-COUPLED CURRENT-SENSE COMPENSATION
DC COMPENSATION

<> FEWER COMPENSATION COMPONENTS
<> CREATES OUTPUT LOAD LINE
<>  LESS OUTPUT CAPACITANCE REQUIRED
       FOR TRANSIENT RESPONSE

AC COMPENSATION

<> NOT DEPENDENT ON ACTUAL DCR VALUE
<> NO OUTPUT LOAD LINE
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FB
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IN

PGND

FB

GND

AGND
STABILITY REQUIREMENT

MAX15035

OUTPUT

INPUT

FEEDBACK RIPPLE IN PHASE WITH INDUCTOR CURRENT
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