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TOP VIEW

*EP = EXPOSED PAD.

PART TEMP RANGE PIN-PACKAGE

MAX15026BETD+ -40°C to +85°C 14 TDFN-EP*

MAX15026CETD+ -40°C to +85°C 14 TDFN-EP*

MAX15026BATD+ -40°C to +125°C 14 TDFN-EP*

MAX15026CATD+ -40°C to +125°C 14 TDFN-EP*

http://china.maxim-ic.com
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = 12V, RRT = 27kΩ, RLIM = 30kΩ, CVCC = 4.7μF, CIN = 1μF, TA = -40°C to +85°C (MAX15026B/CETD+), TA = TJ = -40°C to
+125°C (MAX15026B/CATD+), unless otherwise noted. Typical values are at TA = +25°C.) (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.

Note 1: Dissipation wattage values are based on still air with no heatsink. Actual maximum power dissipation is a function of heat
extraction technique and may be substantially higher. Package thermal resistances were obtained using the method
described in JEDEC specification JESD51-7, using a four-layer board. For detailed information on package thermal consid-
erations, refer to china.maxim-ic.com/thermal-tutorial.

IN to GND...............................................................-0.3V to +30V
BST to GND............................................................-0.3V to +36V
LX to GND .................................................................-1V to +30V
EN to GND................................................................-0.3V to +6V
PGOOD to GND .....................................................-0.3V to +30V
BST to LX..................................................................-0.3V to +6V
DH to LX ...............................................….-0.3V to (VBST + 0.3V)
DRV to GND .............................................................-0.3V to +6V
DL to GND ................................................-0.3V to (VDRV + 0.3V)
VCC to GND...............-0.3V to the lower of +6V and (VIN + 0.3V)
All Other Pins to GND.................................-0.3V to (VCC + 0.3V)
VCC Short Circuit to GND...........................................Continuous

DRV Input Current.............................................................600mA
PGOOD Sink Current ............................................................5mA
Continuous Power Dissipation (TA = +70°C) (Note 1)

14-Pin TDFN-EP, Multilayer Board
(derate 24.4mW/°C above +70°C)..............................1951mW

Operating Temperature Range 
MAX15026B/CETD+ .........................................-40°C to +85°C
MAX15026B/CATD+.......................................-40°C to +125°C

Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-60°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL

4.5 28
Input Voltage Range VIN

VIN = VCC = VDRV 4.5 5.5
V

Quiescent Supply Current VFB = 0.9V, no switching 1.75 2.75 mA

Shutdown Supply Current IIN_SBY EN = GND 290 500 μA

Enable to Output Delay 480 μs

VCC High to Output Delay EN = VCC 375 μs

VCC REGULATOR

6V < VIN < 28V, ILOAD = 25mA
Output Voltage VCC

VIN = 12V, 1mA < ILOAD < 70mA
5.0 5.25 5.5 V

VCC Regulator Dropout VIN = 4.5V, ILOAD = 70mA 0.28 V

VCC Short-Circuit Output Current VIN = 5V 100 200 300 mA

VCC Undervoltage Lockout VCC_UVLO VCC rising 3.8 4.0 4.2 V

VCC Undervoltage Lockout
Hysteresis

400 mV

ERROR AMPLIFIER (FB, COMP)

FB Input Voltage Set-Point VFB 585 591 597 mV

FB Input Bias Current IFB VFB = 0.6V -250 +250 nA

FB to COMP Transconductance gM ICOMP = ±20μA 600 1200 1800 μS

Amplifier Open-Loop Gain 80 dB

Amplifier Unity-Gain Bandwidth Capacitor from COMP to GND = 50pF 4 MHz

VCOMP-RAMP Minimum Voltage 160 mV

COMP Source/Sink Current ICOMP VCOMP = 1.4V 50 80 110 μA

http://china.maxim-ic.com/thermal-tutorial
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ENABLE (EN)

EN Input High VEN_H VEN rising 1.14 1.20 1.26 V

EN Input Low VEN_L VEN falling 0.997 1.05 1.103 V

EN Input Leakage Current ILEAK_EN VEN = 5.5V -1 +1 μA

OSCILLATOR

Switching Frequency fSW RRT = 27kΩ 540 600 660 kHz

1MHz Switching Frequency RRT = 15.7kΩ 0.9 1 1.1 MHz

2MHz Switching Frequency RRT = 7.2kΩ 1.8 2.0 2.4 MHz

Switching Frequency Adjustment
Range (Note 3)

200 2000 kHz

RT Voltage VRT 1.19 1.205 1.22 V

PWM Ramp Peak-to-Peak
Amplitude

VRAMP 1.8 V

PWM Ramp Valley VVALLEY 0.8 V

Minimum Controllable On-Time 65 100 ns

Maximum Duty Cycle fSW = 600kHz 85 88 %

Minimum Low-Side On-Time RRT = 15.7kΩ 75 110 150 ns

OUTPUT DRIVERS/DRIVER SUPPLY (DRV)

DRV Undervoltage Lockout VDRV_UVLO VDRV rising 4.0 4.2 4.4 V

DRV Undervoltage Lockout
Hysteresis

400 mV

Low, sinking 100mA, VBST = 5V 1 3
DH On-Resistance

High, sourcing 100mA, VBST = 5V 1.5 4.5
Ω

Low, sinking 100mA, VBST = 5.2V 1 3
DL On-Resistance

High, sourcing 100mA, VBST = 5.2V 1.5 4.5
Ω

Sinking 4
DH Peak Current CLOAD = 10nF

Sourcing 3
A

Sinking 4
DL Peak Current CLOAD = 10nF

Sourcing 3
A

DH/DL Break-Before-Make Time DH at 1V (falling) to DL at 1V (rising) 10 (18, Note 5) ns

DL/DH Break-Before-Make Time DL at 1V (falling) to DH at 1V (rising) 10 (20, Note 6) ns

SOFT-START

Soft-Start Duration 2048
Switching

Cycles

Reference Voltage Steps 64 Steps

CURRENT LIMIT/HICCUP

Current-Limit Threshold
Adjustment Range

Cycle-by-cycle valley current-limit
threshold adjustment range
valley limit = VLIM/10

30 300 mV

ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, RRT = 27kΩ, RLIM = 30kΩ, CVCC = 4.7μF, CIN = 1μF, TA = -40°C to +85°C (MAX15026B/CETD+), TA = TJ = -40°C to
+125°C (MAX15026B/CATD+), unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LIM Reference Current ILIM VLIM = 0.3V to 3V (Note 4) 45 50 55 μA

LIM Reference Current Tempco VLIM = 0.3V to 3V 2300 ppm/°C

Number of Consecutive Current-
Limit Events to Hiccup

7 Events

Soft-Start Timeout 4096
Switching

Cycles

Soft-Start Restart Timeout 8192
Switching

Cycles

Hiccup Timeout Out of soft-start 4096
Switching

Cycles

Peak Low-Side Sink Current
Limit

Sink limit = 1.5V, RLIM = 30kΩ (Note 4) 75 mV

BOOST

Boost Switch Resistance VIN = VCC = 5V, IBST = 10mA 3 8 Ω

POWER-GOOD OUTPUT

PGOOD Threshold Rising 90 94.5 97.5 % VFB

PGOOD Threshold Falling 88 92 94.5 %VFB

PGOOD Output Leakage ILEAK_PGD VIN = VPGOOD = 28V, VEN = 5V, VFB = 1V -1 +1 μA

PGOOD Output Low Voltage VPGOOD_L IPGOOD = 2mA, EN = GND 0.4 V

THERMAL SHUTDOWN

Thermal-Shutdown Threshold Temperature rising +150 °C

Thermal-Shutdown Hysteresis Temperature falling 20 °C

ELECTRICAL CHARACTERISTICS (continued)
(VIN = 12V, RRT = 27kΩ, RLIM = 30kΩ, CVCC = 4.7μF, CIN = 1μF, TA = -40°C to +85°C (MAX15026B/CETD+), TA = TJ = -40°C to
+125°C (MAX15026B/CATD+), unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

Note 2: All devices are 100% tested at room temperature and guaranteed by design over the specified temperature range.

Note 3: Select RRT as: where fSW is in Hertz.

Note 4: TA = +25°C.
Note 5: 10ns for MAX15026B, 18ns for the MAX15026C.
Note 6: 10ns for MAX15026B, 20ns for the MAX15026C.

R
17.3 10

f 1x10 )x(f
RT

9

SW
7

SW
=

×

+ −( )2
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(VIN = 12V, TA = +25°C. The following TOCs are for MAX15026B/C, unless otherwise noted.) (See the circuit of Figure 5.)
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(VIN = 12V, TA = +25°C. The following TOCs are for MAX15026B/C, unless otherwise noted.) (See the circuit of Figure 5.)
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°

±

μ μ

(70 – (2 x 11) – 5)mA ≅ 43mA
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VCC

B C D E

2048 CLK
CYCLES

2048 CLK
CYCLES

F G H IAUVLO

EN

VOUT

DAC_VREF

DH

DL

UVLO
Undervoltage threshold value is provided in
the Electrical Characteristics table.
Internal 5.25V linear regulator output.
Active-high enable input. 
Regulator output voltage.
Regulator internal soft-start and soft-stop signal.
Regulator high-side gate-driver output.
Regulator low-side gate-driver output.

VCC rising while below the UVLO threshold.
EN is low.

VCC

EN
VOUT

DAC_VREF
DH
DL

A

SYMBOL DEFINITION

B VCC is higher than the UVLO threshold. EN is low.

EN is pulled high. DH and DL start switching.
Normal operation.
VCC drops below UVLO.
VCC goes above the UVLO threshold. DH and DL
start switching. Normal operation.

EN is pulled low. VOUT enters soft-stop.

EN is pulled high. DH and DL start switching. 
Normal operation.
VCC drops below UVLO.

C
D
E

F

G

H

I

SYMBOL DEFINITION



°
°

Ω Ω

R R
V
V
OUT

FB
1 2 1=

⎛

⎝⎜
⎞

⎠⎟
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

−

V
V

D
D V (1 D ) V

V
OUT

IN
max

max DROP2 max DROP1

IN
<

× + ×
−

−

V
V

t fOUT

N
ON(MIN) SW

I
> ×

12 ______________________________________________________________________________________



______________________________________________________________________________________ 13

Ω
Ω

ISAT ≥ 1.35 x ICL(TYP)

V R I
LIR

ITH DS ONMAX LOAD MAX> × ×
⎛
⎝⎜

⎞
⎠⎟

−( , ) ( ) 1
2

L
V V V

V f I LIR
OUT IN OUT

IN SW OUT
=

−( )

R
17.3 10

f 1x10 )x(f
RT

9

SW
7

SW
=

×

+ −( )2

FB

R1

OUT

R2
MAX15026



14 ______________________________________________________________________________________

Ω

Ω Ω

ΔVRIPPLE ≅ ΔVESR + ΔVQ

Δ

ESR
V

I

C
I t

V

ESL
V

ESR

STEP

OUT
STEP RESPONSE

Q

=

=
×

=

Δ

Δ

Δ EESL STEP

STEP

RESPONSE
O

t
I

t
f

×

≅
×

1
3

Δ

Δ

V I ESR

V
I

C f

I
V V

ESR P P

Q
P P

OUT SW

P P
IN O

= ×

=
× ×

=

−

−

−

−

8

UUT

SW

OUT

INf L
V
V×

⎛

⎝⎜
⎞

⎠⎟
×

⎛

⎝⎜
⎞

⎠⎟

I I
V V V

VRMS LOAD MAX
OUT IN OUT

IN
=

−
( )

( )

R
V
ALIM
ITH=

×10
50μ



°

°

°

—

—

GAINEA = gM x RF

f
R C

fZ
F F

PO1
1

2
0 75=

× ×
= ×

π
.

R
V f L V

V V g ESRF
RAMP O OUT OUT

FB IN M
=

× × ×( ) ×

× × ×

2π

V
V

ESR
f L

V
V

g RIN

RAMP O OUT

FB

OUT
M F×

× ×
× × × =

( )2
1

π

GAIN GAINMOD EA× = 1

GAIN
V

V
ESR
f L

V
VMOD

IN

RAMP O OUT

FB

OUT
= ×

× ×( )
×

2π

f
f

O
SW≤
10

f
ESR CZO

OUT
=

× ×

1
2π

f
L CPO

OUT OUT
=

× ×

1
2π

______________________________________________________________________________________ 15



fP1 = 0

°

≥ Ω

GAINEA = 2π x fO x C1 x RF

GAIN
V

V f L C
MOD

IN

RAMP O OUT OUT
= ×

× × ×

1

2 2( )π

C
R fF

F PO
=

× × ×

1
2 0 8π .

f
R C

fZ
F F

PO1
1

2
0 8=

× ×
= ×

π
.

f
R

C C
C C

P
F

F CF

F CF

3
1

2
=

× ×
×
+

π

f
R CP

I I
2

1
2

=
× ×π

f
R C

f
C R R

Z
F F

Z
I I

1

2
1

1
2

1
2

=
× ×

=
× × +

π

π ( )

C
R f

C

CF
F SW

F

=
× × −

1
1

π

C
R fF

F PO
=

× × ×

1
2 0 75π .

16 ______________________________________________________________________________________

VREF

R1

VOUT

R2
gM

RF

COMP

CF CCF

VREF

gM

R1

R2

VOUT

RI

COMP

CI

CCF

RF CF



°

fP2 = 5 x fPO

•

•

•

•

•

•

PDRIVE = VCC x QG_TOTAL x fSW

R
V

V V
RFB

OUT FB
2 1= ×

−

C
C

f R CCF
F

SW F F
=

× × × ×( ) −2 0 5 1π .

R
f C

R
Z I

I1
2

1
2

=
× ×

−
π

R
f CI
P I

=
× ×

1
2 2π

C
V f L C

V RI
RAMP O OUT OUT

IN F
=

× × × ×( )
×

2π

V
V f C L

IN

RAMP O OUT OUT
×

× × ×

1

2 2( )π

GAIN GAINMOD EA× = 1

______________________________________________________________________________________ 17



Δ

Δ Δ

PT = (VIN - VCC) x ILDO + VDRV x IDRV + VCC x IIN

TJ = TA + (PT x θJA)

θ

θ °

TJ = TC + (PT x θJC)

° θ
θ

C
Q
VBST

G

BST
=

Δ

18 ______________________________________________________________________________________



______________________________________________________________________________________ 19

R5
10kΩ

R3
4.02kΩ

R1
11.8kΩ

DH

LX

Q2

L1
1.4μH

BST

DL

ENABLE

PGOOD

VIN

DRV

GND

RT
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VCC

PGOOD

LIM

EN

COMP

FB

R7
4.02kΩ

R6
15.4kΩ

R4
27kΩ

R1*

*R1 IS A SMALL-VALUE RESISTOR TO DECOUPLE
  SWITCHING TRANSIENTS CAUSED BY THE 
  MOSFET DRIVER (2.2Ω).

C6
2.2μF

C1
330μF

PANASONIC
EEEFCIE331P

4.5V TO 28V

C10
4.7μF

C7
68pF

C9
0.022μF

C8
68pF

C11
1500pF

C4
470μF

SANYO
4C54701

C5
22μF

C3
0.47μF

Q1 (                       )
     

VOUT

COILCRAFT  
MSS1278-142ML

MAX15026

ON-SEMICONDUCTOR 
NTMFS4835NTIG

(                       )
     

ON-SEMICONDUCTOR 
NTMFS4835NTIG
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http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
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