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PART TEMP RANGE PIN-PACKAGE

MAX8952EWE+T -40°C to +85°C
16 Bump WLP
(0.5mm pitch)

+

WLP 0.5mm PITCH

B2 B4

C4

B3B1

A4A3A2A1

D4

C1

D1

C3C2

D3D2

IN1 AGND IN2

EN LX LX

SNS- VID0 PGND PGND

VDD SDA SCL SYNC

VID1

SNS+

TOP VIEW
(BUMPS ON BOTTOM)

2.5V TO
5.5V

VOUT
(0.77V TO
1.40V)

LX

IN2
VDD

SCL

1.8V TO
3.6V

2.5V TO
5.5V

11Ω

0.1μF

10μF 0.1μF

0.1μF 10μF10μF

SDA

IN1

SYNC

PGND

SNS+

SNS-

EN

VID0

VID1
AGND

MAX8952

1μH

CPU

0.1μF

http://china.maxim-ic.com


2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VDD = 1.8V, TA = -40°C to +85°C, 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.

IN1, IN2 to AGND..................................................-0.3V to +6.0V
VDD to AGND.........................................................-0.3V to +4.0V
LX, SNS+, VID0, VID1, EN to AGND..........-0.3V to (VIN1 + 0.3V)
SCL, SDA, SYNC to AGND.........................-0.3V to (VDD + 0.3V)
PGND, SNS- to AGND...........................................-0.3V to +0.3V
RMS LX Current ..............................................................2500mA
Continuous Power Dissipation (TA = +70°C)

16-Bump WLP 0.5mm Pitch
(derate 20.4mW/°C above +70°C).........................1632mW

Operating Temperature Range ...........................-40°C to +85°C
Junction to Ambient Thermal Resistance (θJA) (Note 1)...49°C/W
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER CONDITIONS MIN TYP MAX UNITS

IN1, IN2 Operating Range 2.5 5.5 V

VDD Operating Range 1.8 3.6 V

VDD Undervoltage Lockout
(UVLO) Threshold

VDD falling 0.54 0.865 1.35 V

VDD UVLO Hysteresis 50 mV

IN_ Undervoltage Lockout
(UVLO) Threshold

VIN_ falling 2.10 2.15 2.20 V

IN_ UVLO Hysteresis 70 mV

TA = +25°C 0.01 1
VDD Shutdown Supply Current

VIN1 = VIN2 = 5.5V,
EN = VDD = AGND TA = +85°C 0.01

μA

TA = +25°C 0.25 1IN1, IN2 Shutdown Supply
Current

VIN1 = VIN2 = 5.5V,
EN = VDD = AGND TA = +85°C 0.25

μA

TA = +25°C 0.35 1
IN1, IN2 Standby Supply Current

VIN1 = VIN2 = 5.5V, SCL = SDA =
VDD, EN = AGND, I2C ready TA = +85°C 0.35

μA

TA = +25°C 0.02 1
VDD Standby Supply Current

VIN1 = VIN2 = VDD = 3.6V,
SCL = SDA = VDD, EN = AGND,
I2C ready TA = +85°C 0.02

μA

LOGIC INTERFACE

EN, VID0, VID1 1.4
Logic Input High Voltage (VIH)

VIN1 = VIN2 = 2.5V to 5.5V,
VDD = 1.8V to 3.6V SYNC, SCL, SDA 0.7 x V D D 

V

EN, VID0, VID1 0.4
Logic Input Low Voltage (VIL)

VIN1 = VIN2 = 2.5V to 5.5V,
VDD = 1.8V to 3.6V SYNC, SCL, SDA 0.3 x V D D 

V

TA = +25°C -1 0.01 +1SDA, SCL, SYNC Logic Input
Current

VIL = 0V or VIH = 3.6V,
EN = AGND TA = +85°C 0.01

μA

Note 1: 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 considerations, refer to china.maxim-ic.com/thermal-tutorial.

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

VID0, VID1, EN Logic Input
Pulldown Resistor

Controlled by I2C command:
VID0_PD = 1
VID1_PD = 1
EN_PD = 1

200 320 450 kΩ

I2C INTERFACE

SDA Output Low Voltage ISDA = 3mA 0.03 0.4 V

I2C Clock Frequency 400 kHz

Bus-Free Time Between START
and STOP

tBUF 1.3 μs

Hold Time REPEATED START
Condition

tHD_STA 0.6 0.1 μs

SCL Low Period tLOW 1.3 0.2 μs

SCL High Period tHIGH 0.6 0.2 μs

Setup Time REPEATED START
Condition

tSU_STA 0.6 0.1 μs

SDA Hold Time tHD_DAT 0 -0.01 μs

SDA Setup Time tSU_DAT 0.1 0.05 μs

Setup Time for STOP Condition tSU_STO 0.6 0.1 μs

STEP-DOWN DC-DC REGULATOR

FPWM_EN_ = 0, VOUT = 1.27V, no switching 54 80 μAIN1 + IN2
Supply Current FPWM_EN_ = 1, VOUT = 1.27V, fsw = 3.25MHz 9 mA

Minimum Output Capacitance
Required for Stability

VOUT = 0.77V to 1.40V,
IOUT = 0 to 2.5A

10 μF

OUT Voltage Range 10mV steps 0.770 1.400 V

Output Overvoltage Protection Rising, 50mV hysteresis (typ) 1.65 1.8 1.9 V

ELECTRICAL CHARACTERISTICS (continued)
(VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VDD = 1.8V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA =
+25°C.) (Note 2)
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ELECTRICAL CHARACTERISTICS (continued)
(VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VDD = 1.8V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA =
+25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

No load, VIN_ = 2.5V to 5.5V, VOUT = 1.27V,
FPWM_EN_ = 1

-0.5 +0.5

No load, VIN_ = 2.5V to 5.5V, VOUT = 0.77V,
FPWM_EN_ = 1

-1.0 +1.0OUT Voltage Accuracy

No load, VIN_ = 2.5V to 5.5V, VOUT = 1.40V,
FPWM_EN_ = 1

-0.5 +0.5

%

Load Regulation RL is the resistance from LX to SNS+ (output) RL/25 V/A

RAMP[2:0] = 000 32.50

RAMP[2:0] = 001 16.25

RAMP[2:0] = 010 8.125

RAMP[2:0] = 011 4.063

RAMP[2:0] = 100 2.031

RAMP[2:0] = 101 1.016

RAMP[2:0] = 110 0.508

RAMP Timer

RAMP[2:0] = 111 0.254

mV/μs

Peak Current Limit
(p-Channel MOSFET)

3.45 4.2 4.8 A

Valley Current Limit
(n-Channel MOSFET)

Hysteretic mode 2.7 3.6 4.5 A

Negative Current Limit
(n-Channel MOSFET)

PWM mode 2.0 2.5 3.0 A

n-Channel Zero-Crossing
Threshold

50 mA

LX pFET On-Resistance IN2 to LX, ILX = -200mA 0.08 0.16 Ω

LX nFET On-Resistance
FPWM_EN_ = 0,
LX to PGND, ILX = 200mA

0.06 0.12 Ω

TA = +25°C -1 0.03 +1
LX Leakage VLX = 5.5V or 0V

TA = +85°C 0.05
μA

Internal oscillator, PWM mode 2.82 3.25 3.56

Internal oscillator, power-save mode before entering
PWM mode

2.43 3.25 4.06

13MHz = fSYNC, SYNC[1:0] = 01 fSYNC/4

19.2MHz = fSYNC, SYNC[1:0] = 10 or 11 fSYNC/6

Operating Frequency

26MHz = fSYNC, SYNC[1:0] = 00 fSYNC/8

MHz
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ELECTRICAL CHARACTERISTICS (continued)
(VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VDD = 1.8V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA =
+25°C.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Minimum Duty Cycle
Forced-PWM mode (FPWM_EN_ = 1), minimum duty
cycle = 0%

16 %

Maximum Duty Cycle 60 %

Minimum On- and Off-Time 30 40 50 ns

OUT Discharge Resistance During shutdown or UVLO, from SNS+ to PGND 650 Ω
SNS+, SNS- Input Impedance 400 600 850 kΩ

Time Delay from PWM
to Power-Save Mode

Time required for error amplifier to stabilize before
switching mode

70 μs

Time Delay from Power-Save
Mode to PWM

Time required for error amplifier to stabilize before
switching mode

140 μs

SYNCHRONIZATION (SYNC)

SYNC[1:0] = 00 18.9 26.0 38.0

SYNC[1:0] = 1X 14.2 19.2 28.5SYNC Capture Range

SYNC[1:0] = 01 9.5 13.0 19.0

MHz

SYNC Pulse Width 13 ns

PROTECTION CIRCUITS

Thermal-Shutdown Hysteresis 20 °C

Thermal Shutdown +160 °C

Note 2: All devices are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed by
design.
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EFFICIENCY vs. LOAD CURRENT
(1.0V OUTPUT, SYNC OFF)
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EFFICIENCY vs. LOAD CURRENT
(1.4V OUTPUT, 26MHz SYNC)
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SWITCHING FREQUENCY
vs. TEMPERATURE

NO SYNC
1.3V OUTPUT, 500mA LOAD

NO-LOAD SUPPLY CURRENT vs.
SUPPLY VOLTAGE (POWER SAVE)
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26MHz SYNC

NO SYNC

(Typical Operating Circuit, VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VOUT = 1.1V, VDD = 1.8V, TA = +25°C, unless otherwise noted.)
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NO-LOAD SUPPLY CURRENT vs.
SUPPLY VOLTAGE (FORCED PWM)
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OUTPUT VOLTAGE vs. LOAD CURRENT
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VOUT = 1.1V

OUTPUT VOLTAGE vs. LOAD CURRENT
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VIN = 3.6V
VOUT = 1.0V

POWER SAVE

FORCED PWM

LIGHT LOAD SWITCHING WAVEFORMS
MAXMAX8952 toc14

2V/div

20mV/div

200mA/div

VOUT

VLX

IL

2μs/div

10mA LOAD, VOUT = 1.3V

MEDIUM LOAD SWITCHING
WAVEFORMS

MAX8952 toc15

2V/div

20mV/div

500mA/div

VOUT

VLX

IL

200ns/div

500mA LOAD
VOUT = 1.3V

HEAVY LOAD SWITCHING WAVEFORMS
MAX8952 toc16

2V/div

20mV/div

1A/div

VOUT

VLX

IL

200ns/div

1.8A LOAD
VOUT = 1.3V

(Typical Operating Circuit, VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VOUT = 1.1V, VDD = 1.8V, TA = +25°C, unless otherwise noted.)
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LIGHT LOAD STARTUP WAVEFORMS
MAX8952 toc17

100mA/div

500mA/div

1V/div

5V/div

VOUT

IIN

IL

VEN

200μs/div

10I LOAD

HEAVY LOAD STARTUP WAVEFORMS
MAX8952 toc18

200mA/div

500mA/div

1V/div

5V/div

VOUT

IIN

IL

VEN

200μs/div

1I LOAD

400mA

PREBIAS STARTUP WAVEFORMS
(FORCED PWM)

MAX8952 toc19

500mV/div

1A/div

5V/div

VOUT

IL

VEN

200μs/div

OUTPUT PREBIASED TO 1.3V
STARTUP TO 1.1V

LINE TRANSIENT RESPONSE (4.2V TO
3.2V TO 4.2V), SYNC OFF

MAX8952 toc20

1V/div

20mV/div

200mA/div

VOUT

IL

20μs/div

300mA LOAD

VIN

LINE TRANSIENT RESPONSE (4.2V TO
3.2V TO 4.2V), 26MHz SYNC

MAX8952 toc21

1V/div

20mV/div

200mA/div

VOUT

IL

20μs/div

300mA LOAD

VIN

LOAD TRANSIENT RESPONSE
(1mA TO 1A)

MAX8952 toc22

50mV/div

500mA/div

1A/div

VOUT

IOUT

IL

40μs/div

(Typical Operating Circuit, VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VOUT = 1.1V, VDD = 1.8V, TA = +25°C, unless otherwise noted.)
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LOAD TRANSIENT RESPONSE
(1A to 1mA)

MAX8952 toc23

50mV/div

500mA/div

1A/div

VOUT

IOUT

IL

40μs/div

LOAD TRANSIENT RESPONSE
(5mA TO 1.8A)

MAX8952 toc24

50mV/div

1A/div

1A/div

VOUT

IOUT

IL

40μs/div

LOAD TRANSIENT RESPONSE
(1.8A to 5mA)

MAX8952 toc25

100mV/div

1A/div

1A/div

VOUT

IOUT

IL

20μs/div

SYNCHRONIZATION RESPONSE
(26MHz SYNC)

MAX8952 toc26

200mA/div

2V/div

20mV/div

2V/divVSYNC

VLX

IL

VOUT

1μs/div

FORCED PWM, NO LOAD

OUTPUT VOLTAGE CHANGE RESPONSE
MAX8952 toc27

200mA/div

500mV/div

2V/divVVID0

IL

VOUT

40μs/div

10I LOAD,
POWER SAVE

32mV/μs RAMP

0.9V 0.9V

1.3V

(Typical Operating Circuit, VIN1 = VIN2 = 3.6V, VAGND = VPGND = 0V, VOUT = 1.1V, VDD = 1.8V, TA = +25°C, unless otherwise noted.)



10 ______________________________________________________________________________________

A1 IN1

A2 AGND

A3 VID1

A4 IN2

B1 SNS+

B2 EN

B3, B4 LX

C1 SNS-

C2 VID0

C3, C4 PGND

D1 VDD

D2 SDA

D3 SCL

D4 SYNC

Ω
μ

μ
μ

μ
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I2C INTERFACE

VOLTAGE
CONTROL, VREF,

BIAS, ETC.

PWM LOGIC

CLOCK GENOSC

VDAC IN1

SNS-

SNS+

PGND

LX

IN2

AGND

VID1

VID0

EN

IN1

SDA

SCL

VDD

SYNC

±

•

•

•

VID1 VID0 MODE I2C REGISTER
DEFAULT

SWITCHING
MODE

DEFAULT
SYN C H R O N IZ A TIO N 

DEFAULT
OUTPUT

VOLTAGE (V)

0 0 MODE0 Table 3 POWER SAVE OFF 1.40

0 1 MODE1 Table 4 POWER SAVE OFF 1.00

1 0 MODE2 Table 5 POWER SAVE OFF 1.40

1 1 MODE3 Table 6 POWER SAVE OFF 1.10
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A

IN_

A: POWER CONNECTED TO IN1 AND IN2.
B: EN LOGIC INPUT PULLED HIGH, OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODE0 (SEE TABLE 1).
C: OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODE2.
D: OUTPUT VOLTAGE IS SET TO CONDITION DEFINED BY THE DEFAULT VALUE OF THE I2C REGISTER FOR MODE3.
E: VDD PULLED HIGH, ENABLING I2C INTERFACE.

OUT

EN

VID1

VID0

VDD

B C D E

1.40V 1.40V 1.10V
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A: VDD PULLED LOW, I2C REGISTERS RESET TO DEFAULT VALUES (SEE TABLE 1) AND THE OUTPUT VOLTAGE CHANGES TO THE DEFAULT VALUE.
B: EN LOGIC INPUT PULLED LOW, STEP-DOWN REGULATOR ENTERS SHUTDOWN MODE.

IN_

OUT

EN

VDD

A B

A:  EN LOGIC INPUT PULLED LOW, STEP-DOWN REGULATOR ENTERS I2C READY MODE, OUTPUT DISABLED.
B:  VDD PULLED LOW, I2C REGISTERS RESET TO DEFAULT VALUES (SEE TABLE 1).

IN_

OUT

EN

VDD

A B

A:  IN_ DROPS BELOW UVLO, IC ENTERS SHUTDOWN MODE, I2C REGISTERS RESET TO DEFAULT VALUES (SEE TABLE 1).

IN_

OUT

EN

VDD

A
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I
V V

L
V

V fOUT
IN OUT OUT

IN OSC
=

−

×
×

×2

PWM
MODE

PWM MODE
WITH POWER-SAVE

MODE BIASED

POWER-SAVE
MODE

POWER-SAVE
MODE WITH
PWM BIASED

PWM NOT READY

POWER SAVE NOT READY

MORE THAN 24 CONSECUTIVE
ZERO-CROSSING CYCLES

AND POWER-SAVE MODE READY

LESS THAN 8 CONSECUTIVE
ZERO-CROSSING CYCLES
AND PWM MODE READY

LESS THAN 16 CONSECUTIVE
ZERO-CROSSING CYCLES

MORE THAN 24 CONSECUTIVE
ZERO-CROSSING CYCLES

LESS THAN 8 CONSECUTIVE
ZERO-CROSSING CYCLES

MORE THAN 16 CONSECUTIVE
ZERO-CROSSING CYCLES

OUTPUT
RIPPLE

REGULATION
THRESHOLD
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nSW
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OUT LSB

CLK MAX
SW MIN

CLK MIN
SW

_

_
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1
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t
V
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t

RAMP MIN
OUT LSB

CLK MAX RAMP CODE

RAMP

_
_

_ _
= ×

1

2

__
_

_ _MAX
OUT LSB

CLK MIN RAMP CODE

V

t
= ×

1

2

TIME

OUTPUT
VOLTAGE

DELTA V = 10mV

VOUT

VOUT'

10mV/RAMP RATE

TIME

OUTPUT
VOLTAGE

DELTA
V = 10mV

VOUT'

VOUT

10mV/RAMP
RATE

FINAL 
OUTPUT

VOLTAGE

MODE CHANGE
TO HIGHER VOUT

MODE CHANGE
TO LOWER VOUT
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°

Ω
Ω

SCL

SDA

DATA LINE STABLE DATA VALID CHANGE OF DATA ALLOWED

SDA

SCL

START
CONDITION

STOP
CONDITION
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MASTER
TRANSMITTER/RECEIVER SLAVE RECEIVER SLAVE

TRANSMITTER/RECEIVER

SDA

SCL

SDA OUTPUT
FROM TRANSMITTER

SDA OUTPUT
FROM RECEIVER

SCL FROM
MASTER 1 2 8 9

ACKNOWLEDGE

CLOCK PULSE FOR
ACKNOWLEDGEMENT

D7 D6 D0

START CONDITION

NOT ACKNOWLEDGE
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W

A: I2C START COMMAND.
B: I2C SLAVE ADDRESS OF MAX8952 SEND OUT.
C: MAX8952 I2C REGISTER POINTER SEND OUT.
D: MAX8952 DATA SEND OUT.
E: MAX8952 ISSUES ACKNOWLEDGE AND CHANGES THE OUTPUT VOLTAGE ACCORDING TO NEW I2C SETTINGS.

SDA

OUT

VID0

VID1

VDD

S SLAVE ID ASr REG PTR ASr DATA A P

A B C D E
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1

S

NUMBER OF BITS

R/W

SLAVE ADDRESS

7

0

1 8

REGISTER POINTER

1 1

SLAVE TO
MASTER

MASTER TO
SLAVE

LEGEND

a) WRITING TO A SINGLE REGISTER WITH THE WRITE BYTE PROTOCOL

1

S

NUMBER OF BITS

R/W

SLAVE ADDRESS

7

0

1 8

REGISTER POINTER X

1

A

1 8

DATA X

1

b) WRITING TO MULTIPLE REGISTERS

...

8

DATA X+n-1

1 NUMBER OF BITS

...

8

DATA X+1

1

A

A AA

A A

8

DATA

1

P

1

A

8

DATA X+n

1

A P
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1

S

NUMBER OF BITS

R/W

SLAVE ADDRESS

7

0

1 8

REGISTER POINTER

1 11 7

SLAVE ADDRESS

11

SLAVE TO
MASTER

MASTER TO
SLAVE

LEGEND

a) READING A SINGLE REGISTER

1

S

NUMBER OF BITS

R/W

SLAVE ADDRESS

7

0

1 8

REGISTER POINTER X

1

A

1 1 7

SLAVE ADDRESS

1

b) READING MULTIPLE REGISTERS

...

8

DATA X+1

1 8

DATA X+n-1

1 NUMBER OF BITS

...

8

DATA X

1

R/W

A A

A AA

A SrA 1

8

DATA

1

P

1

NAA

1

1Sr

...
8

DATA X+n

1 1

NA P

R/W

SCL  

SDA  

tR tF

tBUF

START
CONDITION

STOP
CONDITION

REPEATED START CONDITION  START CONDITION  

tSU_STO

tHD_STA
tSU_STA

tHD_DAT

tSU_DAT    
tLOW

tHIGH

tHD_STA
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POINTER REGISTER POR BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BIT0

0x00 MODE0 0x3F
OPER
MODE

SYNC
MODE

VOUT MODE0[5:0]

0x01 MODE1 0x17
OPER
MODE

SYNC
MODE

VOUT MODE1[5:0]

0x02 MODE2 0x3F
OPER
MODE

SYNC
MODE

VOUT MODE2[5:0]

0x03 MODE3 0x21
OPER
MODE

SYNC
MODE

VOUT MODE3[5:0]

0x04 CONTROL 0xE0 EN_PD VID0_PD VID1_PD — — — — —

0x05 SYNC 0x00 SYNC[1:0] — — — — — —

0x06 RAMP 0x01 RAMP[2:0] FORC E _H Y S FORC E _OS C — RAM P _D OWN —

0x08 CHIP_ID1 0x20 DIE TYPE[7:4] DIE TYPE[3:0]

0x09 CHIP_ID2 0x1A DASH[3:0] MASK REV[3:0]

REGISTER NAME MODE0

Address 0x00h

Reset Value 0x3Fh

Type Read/write

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB) FPWM_EN0

DC-DC Step-Down Converter Operation Mode for MODE0
0 =  D C - D C  conver ter  autom ati cal l y chang es b etw een hyster eti c m od e for 

l i ght load  condi ti ons and  PWM  mod e for  m ed ium  to heavy l oad cond i tions.
1 = DC-DC converter operates in forced-PWM mode.

0

B6 SYNC_MODE0

Disable/Enable Synchronization to External Clock
0 = DC-DC converter ignores the external SYNC input regardless of

operation mode.
1 =  D C - D C  conver ter  synchr oni zes to exter nal  S Y N C  i np ut w hen avai l ab l e.

0

B5

B4

B3

B2

B1

B0 (LSB)

OUT_ MODE0[5:0]

Output Voltage Selection for MODE0
000000 = 0.77V
000001 = 0.78V
110011 = 1.28V
110100 = 1.29V
110101 = 1.30V
111110 = 1.39V
111111 = 1.40V

111111
(1.4V)
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REGISTER NAME MODE1

Address 0x01h

Reset Value 0x17h

Type Read/write

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB) FPWM_EN1

DC-DC Step-Down Converter Operation Mode for MODE1
0 =  D C - D C  conver ter  autom ati cal l y chang es b etw een hyster eti c m od e for 

l i g ht l oad  cond i ti ons and  P WM  m od e for  m ed i um  to heavy l oad  cond i ti ons.
1 = DC-DC converter operates in forced-PWM mode.

0

B6 SYNC_MODE1

Disable/Enable Synchronization to External Clock
0 = DC-DC converter ignores the external SYNC input regardless of

operation mode.
1 =  D C - D C  conver ter  synchr oni zes to exter nal  S Y N C  i np ut w hen avai l ab l e.

0

B5

B4

B3

B2

B1

B0 (LSB)

OUT_MODE1[5:0]

Output Voltage Selection for MODE1
000000 = 0.77V
000001 = 0.78V
010110 = 0.99V
010111 = 1.00V
011000 = 1.01V
111110 = 1.39V
111111 = 1.40V

010111
(1.00V)
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REGISTER NAME MODE2

Address 0x02h

Reset Value 0x3Fh

Type Read/write

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB) FPWM_EN2

DC-DC Step-Down Converter Operation Mode for MODE2
0 =  D C - D C  conver ter  autom ati cal l y chang es b etw een hyster eti c m od e for 

l i g ht l oad  cond i ti ons and  P WM  m od e for  m ed i um  to heavy l oad  cond i ti ons.
1 = DC-DC converter operates in forced-PWM mode.

0

B6 SYNC_MODE2

Disable/Enable Synchronization to External Clock
0 = DC-DC converter ignores the external SYNC input regardless of

operation mode.
1 =  D C - D C  conver ter  synchr oni zes to exter nal  S Y N C  i np ut w hen avai l ab l e.

0

B5

B4

B3

B2

B1

B0 (LSB)

OUT_MODE2[5:0]

Output Voltage Selection for MODE2
000000 = 0.77V
000001 = 0.78V
110011 = 1.28V
110100 = 1.29V
110101 = 1.30V
111110 = 1.39V
111111 = 1.40V

111111
(1.4V)
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REGISTER NAME MODE3

Address 0x03h

Reset Value 0x21h

Type Read/write

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB) FPWM_EN3

DC-DC Step-Down Converter Operation Mode for MODE3
0 =  D C - D C  conver ter  autom ati cal l y chang es b etw een hyster eti c m od e for 

l i g ht l oad  cond i ti ons and  P WM  m od e for  m ed i um  to heavy l oad  cond i ti ons.
1 = DC-DC converter operates in forced-PWM mode.

0

B6 SYNC_MODE3

Disable/Enable Synchronization to External Clock
0 = DC-DC converter ignores the external SYNC input regardless of

operation mode.
1 =  D C - D C  conver ter  synchr oni zes to exter nal  S Y N C  i np ut w hen avai l ab l e.

0

B5

B4

B3

B2

B1

B0 (LSB)

OUT_MODE3[5:0]

Output Voltage Selection for MODE3
000000 = 0.77V
000001 = 0.78V
100000 = 1.09V
100001 = 1.10V
100010 = 1.11V
111110 = 1.39V
111111 = 1.40V

100001
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REGISTER NAME CONTROL

Address 0x04h

Reset Value 0xE0h

Type Read/write

Special Features Reset upon VDD, IN_ UVLO or EN pulled low

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB) EN_PD
0 = Pulldown on EN input is disabled.
1 = Pulldown on EN input is enabled.

1

B6 VID0_PD
0 = Pulldown on VID0 input is disabled.
1 = Pulldown on VID0 input is enabled.

1

B5 VID1_PD
0 = Pulldown on VID1 input is disabled.
1 = Pulldown on VID1 input is enabled.

1

B4 — Reserved for future use. 0

B3 — Reserved for future use. 0

B2 — Reserved for future use. 0

B1 — Reserved for future use. 0

B0 (LSB) — Reserved for future use. 0
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REGISTER NAME SYNC

Address 0x05h

Reset Value 0x00h

Type Read

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB)

B6

SYNC[1:0]

Sets Clock Frequency of External Clock Present on SYNC Input
00 = 26MHz
01 = 13MHz
10 = 19.2MHz
11 = 19.2MHz

00

B5 — Reserved for future use. 0

B4 — Reserved for future use. 0

B3 — Reserved for future use. 0

B2 — Reserved for future use. 0

B1 — Reserved for future use. 0

B0 (LSB) — Reserved for future use. 0
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REGISTER NAME RAMP

Address 0x06h

Reset Value 0x01h

Type Read

Special Features Reset upon VDD or IN_ UVLO

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB)

B6

B5

RAMP[2:0]

Control the RAMP Timing
000 = 32mV/μs
001 = 16mV/μs
010 = 8mV/μs
011 = 4mV/μs
100 = 2mV/μs
101 = 1mV/μs
110 = 0.5mV/μs
111 = 0.25mV/μs

000

B4 FORCE_HYS

Only Valid When Converter is Operating with FPWM_EN_ = 0
0 = Automatically change between power-save mode and PWM mode,

depending on load current.
1 = Converter always operates in power-save mode regardless of load

current as long as FPWM_EN_ = 0. If FPWM_EN_ = 1, this setting is
ignored.

0

B3 FORCE_OSC

Force Oscillator While Running in Hysteretic Mode
0 = Internal oscillator is disabled in power save when operating in

hysteretic mode.
1 = Internal oscillator is enabled in power save even when operating in

hysteretic mode.

0

B2 — Reserved for future use. 0

B1 RAMP_DOWN

Active Ramp-Down Control for Power-Save Mode
0 = Active ramp disabled for power-save mode.
1 = During ramp-down, the zero-crossing detector is disabled allowing

negative current to flow through the nMOS device.

0

B0 (LSB) — Reserved for future use. 1
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REGISTER NAME CHIP_ID1

Address 0x08h

Reset Value 0x20h

Type Read

Special Features —

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB)

B6

B5

B4

DIE_TYPE[7:4] BCD character (2) 0010

B3

B2

B1

B0 (LSB)

DIE_TYPE[3:0] BCD character (0) 0000

REGISTER NAME CHIP_ID2

Address 0x09h

Reset Value 0x1Ah

Type Read

Special Features —

BIT NAME DESCRIPTION
DEFAULT

VALUE

B7 (MSB)

B6

B5

B4

DASH[7:4] BCD character 1 (1) 0001

B3

B2

B1

B0 (LSB)

MASK_REV[3:0] BCD character A (A) 1010
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D
V
V
OUT

IN
=

L
V D D

I fIDEAL
IN

OUT MAX OSC
=

× × × ( )
×( )

4 1-

MANUFACTURER SERIES
INDUCTANCE

(μH)
DC RESISTANCE

(Ω typ)
CURRENT RATING

(mA)
DIMENSIONS

L x W x H (mm)

DE2815C
0.47
1.0

0.025
0.033

3800
2700

3.2 x 3.0 x 1.5
Toko

DB3015C 1.0 0.036 2700 3.2 x 3.2 x 1.5

VLS252010ET 0.47 0.038 2800 2.5 x 2.0 x 1.0
TDK

VLS4012ET 1.0 0.050 2800 4.0 x 4.0 x 1.2

LPS5015 1.0 0.050 3900 5.0 x 5.0 x 1.5

LPS5010 0.47 0.038 3400 5.0 x 5.0 x 1.0Coilcraft

LPS4414 0.7 0.055 3800 4.4 x 4.4 x 1.4

Wurth 744042001 1.0 0.030 2600 4.8 x 4.8 x 1.8
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μ μ

°

μ μ

°

θ
°

V ESR I ESRRIPPLE L PEAK( ) = ×( )

V
I

f CRIPPLE
L PEAK

OSC OUT
=

× ×
( )

2π
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