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Handheld Device

USB2.0
500mA

4.35V-5.5V

USB Charger
up to 1400mA

4.5V-6.0V (18V OVP)

I2C (optional)

S
ys

te
m

SMB137B

Li- Ion

Charging Current
up to 1500mA

USB

System Output
up to 1400mA

G
N

D
V

B
 U

S
D

-
D

+
N

C

USB-OTG
5.0V @ 500mA

AC/DC Adapter
up to 1400mA

4.5V-6.0V
(18V OVP)

OTG/LBR
750mA

AC/DC Input
700-1400mA

USB Input
100/500/700-1400mA

"Ideal Diode"
Current

Total Sys. Output
>1400mA

LBR Output
4.17V @ 500mA

Handheld Device

I2C (optional)

S
ys

te
m

SMB136S

Li- Ion

Charging Current
up to 1500mA

USB

Nominal Sys. Output
up to 1400mA

G
N

D
V

B
 U

S
D

-
D

+
N

C

USB-OTG
5.0V @ 500mA

OTG/LBR
750mA

LBR Output
5.0V @ 500mA

USB or AC Input
100/500/700-1400mA

"Ideal Diode"
Current

Total Sys. Output
>1400mA

USB

USB

USB
500mA

4.35V-5.5V

AC/DC
300-1800mA

4.5V-6.0V

SMB347

9.2 mm

7.
2 

m
m

C
IN

COUT

C
IN

~66mm2

COUTC
M

ID

C
V

D
D

C
B

O
O

T

C
M

ID

L

RTHERM

SMB137B

6.6 mm

5.
8 

m
m

C
IN

L

COUT

C
IN

FET

~38mm2

RSENSE

C
O

U
T

R
T

H
E

R
M

CCSIN

SMB136S

6.4 mm

5.
4

L

C
O

U
T

C
IN

FET

~35mm2

R
S

E
N

S
E

C
O

U
T

RTHERMCCSIN

Handheld Device

USB2.0/3.0
500mA/900mA

4.35V-5.5V

USB Charger
up to 2500mA

4.5V-6.2V (20V OVP)

I2C (optional)

S
ys

te
m

SMB347

Li- Ion

Charging Current
up to 2500mA

USB

Nominal Sys. Output
up to 2500mA

G
N

D
V

B
 U

S
D

-
D

+
ID

USB-OTG
5.0V @ 750mA

AC/DC Adapter
up to 2500mA

4.5V-6.2V
(20V OVP)

OTG
1000mA

AC/DC Input
300-2500mA

USB Input
100/500/300-2500mA "Ideal Diode"

Current

Total Sys. Output
>2500mA

Handheld Device

USB2.0/3.0
500mA/900mA

4.35V-5.5V

USB Charger
up to 2500mA

4.5V-6.2V (20V OVP)

I2C (optional)

S
ys

te
m

SMB346

Li- Ion

Charging Current
up to 1250mA

USB

Nominal Sys. Output
up to 2500mA

G
N

D
V

B
 U

S
D

-
D

+
ID

USB-OTG
5.0V @ 750mA

AC/DC Adapter
up to 2500mA

4.5V-6.2V
(20V OVP)

OTG
1000mA

AC/DC Input
700-2500mA

USB Input
100/500/700-2500mA "Ideal Diode"

Current

Total Sys. Output
>2500mA
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SMB346

6.0 mm
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37mm2
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~ 26 mm2

SMB329B

5.6 mm

4.
7 

m
m

CDCIN

C
O

U
T

L

RSENSE

CCSIN

C
M

ID

CSYSON

Handheld System

USB

USB

USB
500mA

4.35V-5.5V

AC/DC
300-1800mA

4.5V-6.0V

I2C

System

SMB329B

 Li-Ion

C
ha

rg
in

g

USB

Total Output
450-1150mA

To System

G
N

D
V

B
 U

S
D

-
D

+
N

C

USB-OTG
Output 500mA

"Instant On" Power 50mA

ADC

Handheld System

USB

USB

USB
500mA

4.35V-5.5V

AC/DC
300-1800mA

4.5V-6.0V

I2C

System

SMB338P
 Li-Ion

C
h

ar
g

in
g

USB

Total Output
550-1250mA

To System

G
N

D
V

B
 U

S
D

-
D

+
N

C

USB-OTG Output
500mA

~ 26 mm2

SMB328

5.6 mm
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m
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ID

CLDO
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CCSIN C
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CLDO

SMB329B

CDCIN

C
O

U
T

L

RSEN SE

C
CSIN

C
M

ID

CSYSON

Handheld Device
USB 2.0
500mA

4.35V-5.5V

USB AC/DC
300-1800mA

4.5V-6.0V

I2C

System

SMB328

 Li-Ion

C
ha

rg
in

g

USB

Total Output
450-1150mA

To System

G
N

D
V

B
 U

S
D

-
D

+
N

C

USB-OTG
Output 500mA

50mA
LDO

VCHG ADC
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Handheld System

USB

USB

USB
500mA

4.35V-5.5V

AC/DC
300-1800mA

4.5V-6.0V

I2C Optional

System

SMB231
SMB232
SMB233

 Li-Ion

USB

Charging Current
up to 1A

ID
V

B
 U

S
D

-
D

+
G

N
D

System Current
> 1.5A

4.10 mm

4.
1m

m

SMB232

C
IN

17mm2

C
B

A
T

C
S

Y
S

R

Handheld System

USB

USB

USB
500mA

4.35V-5.5V

AC/DC
300-1800mA

4.5V-6.0V

I2C Optional

System

SMB239
SMB240

 Li-Ion

USB

Total Output
up to 525mA

ID
V

B
 U

S
D

-
D

+
G

N
D

C
h

ar
gi

ng

To System

3.0 mm

2.
5 

m
mS

M
B

239

7.5mm2

CIN

COUT
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C
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B

A
T

C
S

Y
S

R
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S
M

B
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39

CIN

COUT
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SMB209

GND

PVIN(4)

EN

PGOOD/
RESET

+4.5V to +16V

VDD

22uF
+0.8V to +5V @ 4A

1uF

1.5uH

SW(4)

4 x
22uF

FB

SCL

SDA

0.1uF

BST

Internal
5V LDO

UVLO

PWM

I2C I/F

Digital
Control

NV OTP

Oscillator

Vout

Sequencer

Softstart

Vref

4A

AVIN

SMB20X Family

GND

PVIN

EN0

PGOOD/
RESET

+4.5V to +16V

VDD
2 x

10uF
+0.8V to +5V @ 2A

1uF

3.3uH

SW0

47uF

FB0

EN1 +0.8V to +5V @ 2A
3.3uH

SW1

47uF

FB1

SCL

SDA

BST0

BST1

Internal
LDO

UVLO

PWM

PWM

I2C I/F

Digital
Control

Oscillator

Q0
Q1

Output
Voltage

Sequencer

Softstart

Vref

2A

2A
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SMB220/221

AVIN

SDA

SCL

+4.5 to +13.5V

1uF

0.5V-5.0V
@ 10A/20A

1-3uH

SW

BOOT

100/
220uF

COMP

FB

AGND

PGOOD/RESET
SMBALERT

PGND

EN

VDD

1uF

Note: for output voltages higher than 2.5V, an external resistor divider is required.

PVIN

22uF

S
M

B
220/221

15mm

13
.5

 m
m

C

L

C

C

C

R

R

RC

C C

C

C

C

~2cm2

SMB208/A

12.0 mm

8.
0 

m
m

CIN

96mm2

L2

C
V

D
D

L1

D
1

CBSTCBST

C
O

U
T

C
O

U
T

C
O

U
T

C
O

U
TD
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SMB209/A

11.6 mm

7.
0 

m
m

CIN

81mm2

CVDD

L1

D1

CBST

COUT

COUT

COUT

COUT

SMB209/A

CIN CVDD

L1

D1

CBST

C
OUT

COUT

C
OUT

COUT
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C
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SMB211

System
Control

and
Monitoring

Status/Alert Outputs

EN/Control Input

+4.5V to +13.5V
VIN

Step-Down
ext. FET

0.5V-5V (Prog.)
20A+

ASIC/CPU/
SoC

I2C/SMBus
(PMBus)

SMB103/106

Step-Down 1
ext. FET

System
Control

and
Monitoring

Status Outputs

Control Inputs
+0.5V to +5V (Prog.)

7.5A+/20A
DDR VDD

+4.5V to +28V
VIN

Step-Down 0
ext. FET

+0.5V to +5V (Prog.)
7.5A+/20A

CPU

I2C/SMBus
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SMB107(7.5A)
SMB108(20A)

USB Supply

I/O Supply

Core Voltage

I2C/SMBus
Step-Down 0

ext. FET

System
Control

and
MonitoringReset Output

Control Inputs

+4.5V to +28V
VIN

Step-Down 1
ext. FET

Step-Down 2
ext. FET

+0.5V to +5V (Prog.)
up to 7.5 or 20A

+0.5V to +5V (Prog.)
up to 7.5 or 20A

+0.5V to +5V (Prog.)
up to 7.5 or 20A

SMB214

     +0.5V to Vin (Prog.) @  5A

     +0.5V to Vin (Prog.) @  5A

+2.7V to +6.0V
or

Li-Ion

CPU Core

Analog/RF

I2C/SMBus

3 Step-
Down
(Buck)

Channels

System
Control

and
Monitoring

RESET Output
(Power Good)

Enable Input      +0.5V to Vin (Prog.) @  5A Memory, I/O

RESET
Monitor

SMB113/117

     +0.5V to Vin (Prog.) @ 10A

     +0.5V to Vin (Prog.) @ 10A

+2.7V to +6.0V
or

Li-Ion

CPU Core

DDR

I2C/SMBus

4 Step-
Down
(Buck)

Channels

System
Control

and
Monitoring

RESET Output
(Power Good)

Enable Input

     +0.5V to Vin (Prog.) @ 10A
Memory, I/O

     +0.5V to Vin (Prog.) @ 10A
DDR VT

RESET
Monitor

Reset Input
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DDR RAM

AGP Gfx Card

SMB109

I2C/SMBus Step-Down 1
ext. FET

System
Control

and
MonitoringRESET Output

Control Inputs

+0.5V to +5V (Prog.)
up to 20A

DDR VDD

+4.5V to +28V
VIN

Step-Down 2
ext. FET

+0.5V to +5V (Prog.)
up to 20A

GPU

Step-Down 0
ext. FET

+0.5V to +5V (Prog.)
up to 20A

DDR VTT

LDO
ext. FET

+0.5V to +5V (Prog.)
up to 5A

Misc

4 Aux O/P
FET Controllers

Misc

Power Good

Digital Power Monitor

Rsense
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CPU/ASIC

SMB309

I2C/SMBus

System
Control

and
Monitoring

Status Outputs

Control Inputs

Core 1

+4.5V to +28V
VIN

Step-Down
ext. FET

0.5V-5V (Prog.) 60A+

I/O

Input Power
Monitor

Core 4

Core 2

Load Switch
Controller 0

Load Switch
Controller 1

Load Switch
Controller 2

Load Switch
Controller 3

Core 3

LDO
ext. FET

0.5V-5V (Prog.) 5A+

Core 5
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AF Actuator Load

GND

SMB272
CPOUT

SCL

SDA

VAF

EN

+0.0V to +30.5V
@ 1uA 1023 steps

+35V typ.

20pF-
700pF

VDD

+2.7V to +4.8V

0.1uF

AF Actuator
Load

VDD

GND

SMB273A/B
CPOUT

+35V typ.+2.7V to +4.8V

SCL

SDA

VAF

EN/SHDN*

+0V to +30.5V @
1uA 1023 steps0.1uF

SHUTH

Bi-directional
Shutter Actuator

1mH
8W-12WSHUTIN

0-310mA
source/sink

31 steps

20pF-
700pF

SHUTL

SHVDD

SHGND

+2.7V to +4.8V

SHUTH

Uni-directional
Shutter Actuator

1mH
8W-12W

0-310mA
current sink

31 steps
SHUTL

SHVDD

SHGND

+2.7V to +4.8V

2.2uF

*NOTE: SMB273A is EN, SMB273B is SHDN

�	
�	����%������
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	�+�	�$)��
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�������)���	� �

VDD

SMB274

SCL

SDA

GND

    0201

AFDCE

AFDLC

AFDHT

AFDRS

0201
Opt.

0402
50V

VHTR

VAFD

CL

RL

Cs
150-

350pF

Rs
5-100kW

Rhtr
200-350WLens

CLK/EN

0201

CFP1

CFN1

0201

CFP2

CFN2

LVAF
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SMM15X

RSENSE POL
Power
Supply

Load
Diff. Voltage Monitor

I2C Bus

Current Monitor Margin
Control

4.0 to 15.0V
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