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Ultra Low Power Buck Power 
Management IC for Solar and 
Vibrations Energy Harvesting

MB39C811
■ DESCRIPTION

The MB39C811 is the high efficient buck DC/DC converter IC which adopts the all-wave bridge rectifier using
the low-dissipation and the comparator system. It achieves the energy harvest solution for the energy source
of the high output impedance such as the piezoelectric transducer. 

It is possible to select from eight preset output voltages and supply up to 100 mA of the output current.

■ FEATURES
• Quiescent current (No load,  Output in regulation)  : 1.5 μA
• Quiescent current (VIN = 2.5 V UVLO)  : 550 nA 
• Integrated Low Loss Full-Wave Bridge Rectifier
• VIN input voltage range  : 2.6 V to 23 V
• Preset output voltage  : 1.5 V, 1.8 V, 2.5 V, 3.3 V, 3.6 V, 4.1 V, 4.5 V, 5.0 V
• Output current  : Up to 100 mA
• Protection functions 

- Shunt for input protection  : VIN ≥ 21 V,  Up to 100 mA Pull-down
- Over current limit

• I/O Power-Good detection signal output

■ APPLICATIONS
• Light energy harvesting
• Piezoelectric energy harvesting
• Electro-Mechanical energy harvesting
• Wireless HVAC sensor 
• Stand-alone nano-power buck regulator 
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■ BLOCK DIAGRAM

BGR

VB REG.

VOUT
CTL

SHUNTAC1_1

AC1_2
AC2_1

AC2_2

S2,S1,S0

VB

VOUT

PGND

LX

3

ERR
CMP

DCGND2

C1

L1

C3

DCGND1

OPGOOD

CVB

CVIN

CONTROL
VOUT

UVLO_VB

PGOOD

UVLO

VIN

IPGOOD

CVOUT

C2

D
C

O
U

T
1

D
C

O
U

T
2

V
IN



MB39C811

DS405-00013-0v01-E 3

■ PIN ASSIGNMENTS
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■ PIN DISCRIPTIONS

Pin No. Pin Name I/O Description

1 to 4 NC ⎯ Non connection pin

5 VIN ⎯ DC power supply input pin

6 LX O DC/DC output pin

7, 8 PGND ⎯ PGND pin

9 GND ⎯ GND pin

10, 11 NC ⎯ Non connection pin

12 AC1_1 I Bridge Rectifier1 AC input pin 1

13 DCOUT1 O Bridge Rectifier1 DC output pin

14 AC1_2 I Bridge Rectifier1 AC input pin 2

15 DCGND1 ⎯ Bridge Rectifier1 DC output reference pin

16 DCGND2 ⎯ Bridge Rectifier2 DC output reference pin

17 AC2_2 I Bridge Rectifier2 AC input pin 2

18 DCOUT2 O Bridge Rectifier2 DC output pin

19 AC2_1 I Bridge Rectifier2 AC input pin 1

20 NC ⎯ Non connection pin

21 GND ⎯ GND pin

22 S2 I Output voltage select pin 2

23 S1 I Output voltage select pin 1

24 S0 I Output voltage select pin 0

25 GND ⎯ GND pin

26 OPGOOD O Output Power-Good output pin

27 IPGOOD O Input Power-Good output pin

28 VOUT I Output voltage feedback pin 

29 VB O Internal circuit power supply pin

30 GND ⎯ GND pin 

31 to 40 NC ⎯ Non connection pin
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■ ABSOLUTE MAXIMUM RATINGS

WARNING: Semiconductor devices may be permanently damaged by application of stress (including, without 
limitation, voltage, current or temperature) in excess of absolute maximum ratings. 
Do not exceed any of these ratings.

■ RECOMMENDED OPERATING CONDITIONS

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the
device is operated under these conditions. 

Any use of semiconductor devices will be under their recommended operating condition. 
Operation under any conditions other than these conditions may adversely affect reliability of
device and could result in device failure. 
No warranty is made with respect to any use, operating conditions or combinations not represented
on this data sheet. If you are considering application under any conditions other than listed herein,
please contact sales representatives beforehand.

Parameter Symbol Condition
Rating

Unit
Min Max

VIN pin input voltage VVINMAX VIN pin  − 0.3  + 24 V

VIN pin input slew rate SRMAX VIN pin ⎯ 1.5 V/ms

AC pin input voltage VACMAX
AC1_1 pin, AC1_2 pin, 
AC2_1 pin, AC2_2 pin

 − 0.3   +  24 V

LX pin input voltage VLXMAX LX pin  − 0.3   +  24 V

Input voltage VVINPUTMAX
S0 pin, S1 pin, S2 pin  − 0.3

VVB + 0.3
( ≤  + 7.0)

V

VOUT pin  − 0.3  + 7.0 V

Power dissipation PD Ta ≤  + 25 °C TBD TBD mW

Storage temperature TSTG ⎯  − 55   + 125  °C

ESD voltage 1 VESDH
Human Body Model 
(100 pF, 1.5 kΩ)

 −  2000  + 2000 V

ESD voltage 2 VESDM Machine Model (200 pF, 0 Ω)  − 200  + 200 V

Parameter Symbol Condition
Value

Unit
Min Typ Max

VIN pin input voltage VVIN VIN pin 2.6 ⎯ 23 V

VIN pin input slew rate SRVIN VIN pin ⎯ ⎯ 1 V/ms

AC pin input voltage VPV
AC1_1 pin, AC1_2 pin, 
AC2_1 pin, AC2_2 pin

⎯ ⎯ 23 V

AC pin input current IPV
AC1_1 pin, AC1_2 pin, 
AC2_1 pin, AC2_2 pin

⎯ ⎯ 50 mA

Input voltage
VSI S0 pin, S1 pin, S2 pin 0 ⎯ VVB V

VFB VOUT pin 0 ⎯ 5.5 V

Operating ambient 
temperature

Ta ⎯  − 40 ⎯  + 85  °C
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■ ELECTRICAL CHARACTERISTICS
1. DC Characteristics

(Ta =  − 40 °C to  + 85 °C, VVIN = 7.0 V, L = 22 μH, CVOUT = 47 μF)

(Continued)

Parameter Symbol Condition
Value

Unit
Min Typ Max

Input power supply voltage VVIN ⎯ 2.6 ⎯ 23 V

Input slew rate SRVIN ⎯ ⎯ ⎯ 1 V/ms

Quiescent current IVIN

VVIN = 2.5 V (UVLO), 
Ta =  + 25 °C ⎯ (550) (775) nA

VVIN = 4.5 V (sleep mode), 
Ta =  + 25 °C ⎯ (1.5) (2.25) μA

VVIN = 18 V (sleep mode), 
Ta =  + 25 °C ⎯ (1.9) (2.85) μA

Preset output voltage VVOUT

S2 = L, S1 = L, S0 = L (1.46) 1.5 (1.54) V

S2 = L, S1 = L, S0 = H (1.76) 1.8 (1.84) V

S2 = L, S1 = H, S0 = L (2.44) 2.5 (2.56) V

S2 = L, S1 = H, S0 = H (3.22) 3.3 (3.38) V

S2 = H, S1 = L, S0 = L (3.52) 3.6 (3.68) V

S2 = H, S1 = L, S0 = H (4.00) 4.1 (4.20) V

S2 = H, S1 = H, S0 = L (4.40) 4.5 (4.60) V

S2 = H, S1 = H, S0 = H (4.89) 5.0 (5.11) V

Over current protection current IPEAK ⎯ 200 (250) (350) mA

Output current IOUT ⎯ ⎯ ⎯ 100 mA

UVLO release voltage 
(Input Power-Good detection 
voltage)

VUVLOH

S2 = L, S1 = L, S0 = L 

3.8 4.0 4.2 VS2 = L, S1 = L, S0 = H

S2 = L, S1 = H, S0 = L

S2 = L, S1 = H, S0 = H
5.0 5.2 5.4 V

S2 = H, S1 = L, S0 = L

S2 = H, S1 = L, S0 = H

7.0 7.2 7.4 VS2 = H, S1 = H, S0 = L 

S2 = H, S1 = H, S0 = H

UVLO detection voltage 
(Input Power-Good reset 
voltage)

VUVLOL

S2 = L, S1 = L, S0 = L

2.6 2.8 3.0 VS2 = L, S1 = L, S0 = H

S2 = L, S1 = H, S0 = L

S2 = L, S1 = H, S0 = H
3.8 4.0 4.2 V

S2 = H, S1 = L, S0 = L

S2 = H, S1 = L, S0 = H

5.8 6.0 6.2 V S2 = H, S1 = H, S0 = L 

S2 = H, S1 = H, S0 = H

VIN pin shunt voltage VSHUNT ⎯ 19 21 23 V

VIN pin shunt current ISHUNT ⎯ 100 ⎯ ⎯ mA
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(Continued)

*: This parameter is not be specified. This should be used as a reference to support designing the circuits.

Note: The values in parentheses are provisional values. 

2. Built-in bridge rectification circuit 
(Ta =  + 25 °C)

Note: The values in parentheses are provisional values.

Parameter Symbol Condition
Value

Unit
Min Typ Max

Output Power-Good detection 
voltage (Rising)

VOPGH To preset voltage ratio 90 94 98 %

Output Power-Good reset 
voltage (Falling)

VOPGL To preset voltage ratio (65.5) 70 (74.5) %

Power supply output voltage for 
internal circuit 

VVB VVIN  =  6 V to 20 V ⎯ 5.0* ⎯ V

Parameter Symbol Condition
Value

Unit
Min Typ Max

Forward bias voltage VF IF = 10 μA (150) (280) (450) mV

Forward direction current IF ⎯ ⎯ ⎯ (50) mA

Reverse bias leak current IR VR = 18 V ⎯ ⎯ 20 nA

Break down voltage VBREAK IR = 1 μA VSHUNT 25 ⎯ V
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3. AC Characteristics
• Input/output Power-Good

(Ta =  + 25 °C, VVOUT = 3.3 V)

Parameter Symbol Condition
Value

Unit
Min Typ Max

Input Power-Good 
detection delay time (Rising)

tIPGH SRVIN = 0.1 V/ms ⎯ (1) ⎯ ms

Input Power-Good 
reset delay time (Falling)

tIPGL SRVIN = 0.1 V/ms ⎯ (1) ⎯ ms

Input Power-Good 
undefined time 

tIPGX OPGOOD rising ⎯ (1) (3) ms

Output Power-Good 
detection delay time (Rising)

tOPGH

IOUT = 0 mA, 
L = 22 μH, 
CVOUT = 47 μF

⎯ (1) ⎯ ms

Output Power-Good 
reset delay time (Falling)

tOPGL
IOUT = 1mA, 
CVOUT = 47 μF

⎯ (1) ⎯ ms

VIN
VUVLOH

VUVLOL

VOPGH

VOPGL
VOUT

IPGOOD

OPGOOD

tIPGH
tIPGL

tOPGL

tIPGX

tOPGH
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■ OPERATION SUMMARY
(1) Bridge Rectifier

The A/C voltage which is input to the AC1_1 and AC1_2 pins or the AC2_1 and AC2_2 pins is all-wave
rectified at the bridge rectifier of the low-dissipation diode. The bridge rectifier output is output from the 
DCOUT1 pin and the DCOUT2 pin. By connecting those outputs to the VIN pin, the electric charge is 
accumulated to the capacitor and it is used as the energy condenser of the buck converter.

(2) Power supply for internal circuit

When the VIN pin voltage is 3.5 V or lower, the power supply is supplied from the VIN pin to the internal
circuit directly. If the VIN pin is over 3.5 V, the internal regulator is activated and the power supply is supplied
from the internal regulator to the internal circuit. Therefore, the stable output voltage is maintained in the
wide input voltage range 2.6 V to 23 V. 

(3) DC/DC Start-up/Shut-down 

When the VIN pin voltage is over the release voltage VUVLOH for the under voltage lockout protection circuit
(UVLO), the converter circuit is enabled and the electric charge is supplied from the input capacitor to the
output capacitor. When the VIN pin voltage is below the UVLO detection voltage VUVLOL, the converter is
disabled. The 1.2 V hysteresis between the release voltage and the detection voltage for UVLO prevents
the converter from noise or frequent ON/OFF which is caused by the VIN pin voltage-drop during start-up.

(4) Sleep/Auto active control 

When the feedback voltage VFB for the converter reaches the determinate voltage, the sleep state to stop
the switching operation starts and that can reduce the consumption power from the internal circuit. When
the VOUT voltage is below the threshold value, the VOUT voltage is maintained to the rated value by making
the converter active again.
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■ START UP/SHUT DOWN SEQUENCE
<Timing chart> 
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■ FUNCTION
(1) Output voltage setting & Under Voltage Lockout Protection (UVLO) function

It is possible to select the output voltage from eight kinds of presets using the S2, S1 and S0 pins. 

Also, the under voltage lockout protection circuit is provided to prevent IC's malfunction by the transient state
or the instant drop during the VIN pin voltage activation, system destroy and deterioration, and it is set as
follows according to the preset voltage. When the VIN pin exceeds the release voltage for the UVLO circuit,
the system is recovered. 

(2) Input/output Power-Good signal output

When the VIN pin input voltage is equal to the release voltage VUVLOH for UVLO or more, the output for the
IPGOOD pin is set to the “H” level as the input Power-Good. When the VIN pin input voltage is equal to the
detection voltage VUVLOL for UVLO or less, the output for the IPGOOD pin is reset to the “L” level. The IPGOOD
output is enabled only when the following output Power-Good signal output OPGOOD is “H” level. 

The output Power-Good signal OPGOOD is set to the “H” level when the feedback voltage VFB for the VOUT
pin is equal to the detection voltage VOPGH or more. When the feedback voltage VFB is equal to the reset
voltage VOPGL or less, the output for the OPGOOD pin is reset to the “L” level. 

 

S2 S1 S0 VOUT [V]
Under Voltage Lockout Protection (UVLO)

Detection voltage 
(Falling) VUVLOL [V]

Release voltage 
(Rising) VUVLOH [V]

L L L 1.5 2.8 4.0

L L H 1.8 2.8 4.0

L H L 2.5 2.8 4.0

L H H 3.3 4.0 5.2

H L L 3.6 4.0 5.2

H L H 4.1 6.0 7.2

H H L 4.5 6.0 7.2

H H H 5.0 6.0 7.2

OPGOOD UVLO IPGOOD VFB OPGOOD

L Don't care L  ≤ VOPGL L

H L L  ≥ VOPGH H

H H H

VOUT

Logic
High

Logic
Low

VOPGL VOPGH

O
P

G
O

O
D
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(3) Input Over voltage Protection

If the voltage exceeding VSHUNT (Typ 21 V) is input to the VIN pin, the input level is clamped enabling the over
voltage protection circuit. The flowing current is ISHUNT (Min 100 mA) during clamp. 

(4) Over Current Protection

If the output current for the LX pin reaches the over current detection level IPEAK, the circuit is protected by
controlling the peak value for the inductor current setting the main side FET to the OFF state. 
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■ TYPICAL APPLICATIONS CIRCUIT
• Circuit for light harvest power generation 

• Circuit for oscillation harvest power generation

• AC input voltage doubler rectification circuit 
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C3
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DCGND2
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S1
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PGND

VIN
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VOUT

IPGOOD
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C4
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47 µF
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DCOUT1
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• Parts list

* : Adjust the values according to the source supply ability and the load power. 

Specification Value Description

C1 10 μF* Capacitor

C2 47 μF* Capacitor

C3 4.7 μF Capacitor

C4 10 μF* Capacitor

C5 10 μF* Capacitor

L1 10 μH to 22 μH Inductor
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■ USAGE PRECAUTION
1. Do not configure the IC over the maximum ratings

If the lC is used over the maximum ratings, the LSl may be permanently damaged.
It is preferable for the device to be normally operated within the recommended usage conditions. Usage
outside of these conditions can have a bad effect on the reliability of the LSI.

2. Use the devices within recommended operating conditions

The recommended operating conditions are the recommended values that guarantee the normal operations
of LSI. 
The electrical ratings are guaranteed when the device is used within the recommended operating conditions
and under the conditions stated for each item.

3. Printed circuit board ground lines should be set up with consideration for common 
impedance

4. Take appropriate measures against static electricity
• Containers for semiconductor materials should have anti-static protection or be made of conductive ma-

terial.
• After mounting, printed circuit boards should be stored and shipped in conductive bags or containers.
• Work platforms, tools, and instruments should be properly grounded.
• Working personnel should be grounded with resistance of 250 kΩ to 1 MΩ in series between body and

ground.

5. Do not apply negative voltages
The use of negative voltages below −0.3 V may cause the parasitic transistor to be activated on LSI lines,
which can cause malfunctions.
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■ ORDERING INFORMATION
Part number Package Remarks

MB39C811QN
40-pin plastic QFN

(LCC-40P-M63)
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■ PACKAGE DIMENSIONS

40-pin plastic QFN Lead pitch 0.50 mm

Package width ×  
package length

6.00 mm ×  6.00 mm

Sealing method Plastic mold

Mounting height 0.90 mm MAX

Weight 0.10 g

40-pin plastic QFN
(LCC-40P-M63)

(LCC-40P-M63)

(.236±.004)
6.00±0.10

(.033±.002)
0.85±0.05

INDEX AREA

(0.20(.008))

0.035         (.0014        )

C 2013 FUJITSU SEMICONDUCTOR LIMITED HMbC40-63Sc-1-1

(.236±.004)
6.00±0.10

+0.015
-0.035

+.0006
-.0014

(.177±.004)
4.50±0.10

0.40±0.05
(.016±.002)

(TYP)
0.50(.020)

1PIN INDEX
R0.20(R.008)

(.010±.002)
0.25±0.05

(.177±.004)
4.50±0.10

(.017)
0.45

Dimensions in mm (inches).
Note: The values in parentheses are reference values.
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MEMO
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MEMO
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All Rights Reserved.
FUJITSU SEMICONDUCTOR LIMITED, its subsidiaries and affiliates (collectively, "FUJITSU SEMICONDUCTOR") reserves 
the right to make changes to the information contained in this document without notice. Please contact your FUJITSU 
SEMICONDUCTOR sales representatives before order of FUJITSU SEMICONDUCTOR device. 
Information contained in this document, such as descriptions of function and application circuit examples is presented solely for 
reference to examples of operations and uses of FUJITSU SEMICONDUCTOR device. FUJITSU SEMICONDUCTOR disclaims
any and all warranties of any kind, whether express or implied, related to such information, including, without limitation, quality, 
accuracy, performance, proper operation of the device or non-infringement. If you develop equipment or product incorporating the
FUJITSU SEMICONDUCTOR device based on such information, you must assume any responsibility or liability arising out of or
in connection with such information or any use thereof. FUJITSU SEMICONDUCTOR assumes no responsibility or liability for any
damages whatsoever arising out of or in connection with such information or any use thereof. 
Nothing contained in this document shall be construed as granting or conferring any right under any patents, copyrights, or any other
intellectual property rights of FUJITSU SEMICONDUCTOR or any third party by license or otherwise, express or implied. 
FUJITSU SEMICONDUCTOR assumes no responsibility or liability for any infringement of any intellectual property rights or other
rights of third parties resulting from or in connection with the information contained herein or use thereof. 
The products described in this document are designed, developed and manufactured as contemplated for general use including 
without limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and
manufactured as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high levels of safety is secured,
could lead directly to death, personal injury, severe physical damage or other loss (including, without limitation, use in nuclear 
facility, aircraft flight control system, air traffic control system, mass transport control system, medical life support system and 
military application), or (2) for use requiring extremely high level of reliability (including, without limitation, submersible repeater
and artificial satellite). FUJITSU SEMICONDUCTOR shall not be liable for you and/or any third party for any claims or damages
arising out of or in connection with above-mentioned uses of the products. 
Any semiconductor devices fail or malfunction with some probability. You are responsible for providing adequate designs and 
safeguards against injury, damage or loss from such failures or malfunctions, by incorporating safety design measures into your 
facility, equipments and products such as redundancy, fire protection, and prevention of overcurrent levels and other abnormal 
operating conditions. 
The products and technical information described in this document are subject to the Foreign Exchange and Foreign Trade Control
Law of Japan, and may be subject to export or import laws or regulations in U.S. or other countries. You are responsible for ensuring
compliance with such laws and regulations relating to export or re-export of the products and technical information described herein. 
All company names, brand names and trademarks herein are property of their respective owners. 

Edited: Sales Promotion Department
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