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AgendaAgenda

2. Requirement  for Portable Appliance 2. Requirement  for Portable Appliance 

1. System Power Management for Portable Appliance1. System Power Management for Portable Appliance

4. Macro Implementation    4. Macro Implementation    

5. Technology of Small Packaging5. Technology of Small Packaging

3. Transition of Portable Appliance & Fujitsu ASSP 3. Transition of Portable Appliance & Fujitsu ASSP 
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Fujitsu Electronic Devices Business Fujitsu Electronic Devices Business 

Advanced COTAdvanced COT

AnalogAnalog

ASSP
(Image Processing
/Wireless/Security)

ASSP
(Image Processing
/Wireless/Security) Standard ASICStandard ASIC

Microcontroller
FRAM

Microcontroller
FRAM

AdvancedAdvanced
～～90nm90nm

StandardStandard
130nm130nm～～

ASSP: Application Specific Standard Products; COT: Customer-Owned Tooling;
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1. PLL/RF ICs 

2. Power Management ICs2. Power Management ICs

Analog IC ProductsAnalog IC Products

3. MEMS Sensor ICs3. MEMS Sensor ICs

Products, designed & supported by Analog Product Division

4. BiCMOS/CMOS Process Technologies

PLL Frequency Synthesizer, RF transmitter, GPS ReceiversPLL Frequency Synthesizer, RF transmitter, GPS Receivers
Other Custom devices,,,Other Custom devices,,,

BiCMOSBiCMOS RF Foundry service, Customized Process, etc.,,, RF Foundry service, Customized Process, etc.,,, 

Switch, DC/DC controllers, DC/DC converters, Battery Chargers,Switch, DC/DC controllers, DC/DC converters, Battery Chargers,
PMU for Mobile Phones, PMU for Gamming, PMU for DSC/DVC,,,PMU for Mobile Phones, PMU for Gamming, PMU for DSC/DVC,,,

Sensor Amplifiers,,,Sensor Amplifiers,,,
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Power Management ICs ASSP Line UpPower Management ICs ASSP Line Up

電源IC選択ガイドを入れる
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High ReliabilityHigh ReliabilityHigh Reliability

High EfficiencyHigh EfficiencyHigh Efficiency

Low Voltage High CurrentLow Voltage High CurrentLow Voltage High Current
QuickResponseQuickQuick ResponseResponse

MiniaturizationMiniaturizationMiniaturization

Requirement for Portable ApplianceRequirement for Portable Appliance

High FrequencyHigh FrequencyHigh Frequency

Small PackageSmall PackageSmall Package

Current ControlCurrent Control
Pulse by Pulse ControlPulse by Pulse Control

Buck/Boost controlBuck/Boost controlBuck/Boost control

Small InductanceSmall InductanceSmall Inductance

High Side LDMOSHigh Side LDMOSHigh Side LDMOS

Synchronous controlSynchronous controlSynchronous control

Thermal 
ProtectionThermal Thermal 
ProtectionProtection

Dynamic Current  
ControlDynamic Current  Dynamic Current  
ControlControl

ON/OFF Control ON/OFF Control ON/OFF Control 

Intermitted Control Intermitted Control Intermitted Control 

Internal FETInternal FET
SwitchSwitch

Low RonLow Ron
Low Low QgQg
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Battery power capability vs Power consumption

0.1

1

10

100

1 10 100
Battery power capability  (Wh)

P
ow

er
 c

on
su

m
pt

io
n 

(W
)

Ba
tte

ry
 ce

lls
 in

cr
ea

se

Battery duration extension

Li 3cell
Appli.

Li 4cell
Appli.

Cell-phone

UMPC

DSC

Li 1cell
Appli.

LAPTOP

DVC

Li 2cell
Appli.

1h

3.5h

Portable AppliancePortable Appliance



2007/9/27 8

Fujitsu PMIC with Transition of DSC   Fujitsu PMIC with Transition of DSC   

2001      2002            2004            2006      20072001      2002            2004            2006      2007

External FETExternal FET BuiltBuilt--in FETin FET

MB3883
6ch D/D

MB39A102/103
4ch D/D

MB39A108/115
5ch D/D

4M4M2M2Mpixelpixel 6M6M 10M10M 12M12M

H
ig

h 
In

te
gr

at
io

n

MB39C302A/303A
5chD/D

MB39C306
7chD/D

MB39C309
7chD/D+2chLDO

MB39C304
7chD/DMB39A123

6ch D/D

(Built-in 2ch 
FET)

(Built-in 3ch 
FET)

(Built-in all FET)

(6mm□BGA)
(Built-in all FET)

(6mm□BGA)

Blue ：Li-Ion Battery(1Cell)
Red  ：2AA
Black：Li-Ion 1or2Cell，2AA
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Fujitsu PMIC with Transition of DSC   Fujitsu PMIC with Transition of DSC   

【CCD】

【 Image Processor】

【Memory】

【LCD】

【Lens】

【Battery】

Li-Ion

2AA

【DC/DC】

PMIC

Power

Step-down
Buck-Boost

Step-down

Step-up

Step-up
Inverter

Buck-Boost

Step-up

【DC/DC Topology】

Power

Power

Power

Power

Power
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2008 Model Power Management System for DSC2008 Model Power Management System for DSC

VREFVCC

CTL4_5

OUTA

MINA

LX5

PVCC5

FB5

MINE5

E

E

 Vo5
(-7.5V)

DCG5
PIND5

Current-mode
Inverter

PWM DC/DC

<<DD5>>

Current-mode
Step-down

Synchronous Rectification
PWM DC/DC

 Vo4
(15V)

PVCC4

LX4_1

LX4_2

PGND4

FB4

MINE4

DCG4

D
D

VIN
(2.5V-5.5V)

 Vo1
(1.2V)

A A
<<DD1>>

PVCC1

PGND1

LX1

C

IN1

 Vo3
(3.3V)

PVCC3

LX3_1

LX3_2

PGND3

VO3

IN3
C

Current-mode
Buck-Boost(H-Bridge)

PWM DC/DC

<<DD3>>

Current-mode
Step-up

PWM DC/DC

<<DD4>>

Current-mode
Step-down

Synchronous Rectification
PWM DC/DC

 Vo2
(1.8V)

B B
<<DD2>>

PVCC2

PGND2

LX2

IN2

Image Processor

Memory

I/O

CCD+

CCD-

PMIC
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VCC

(2.4V)

GNDRT VREFCT Thermal

CTL

 Vo6
(3.3V/3.5V/3.7V)

F

PGND7

LX7

ILED

 Vo7
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CTL7

FB7
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PINE7

G
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(1.5V～3.3V)

INO7

PVCCL1

LDO1
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NSWI

NSWO

SW_1

SW_2

SW_3

NC
(10Pin)

SW_4

PVCC6

LX6_1
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PGND6

VO6

IN6

Current-mode
Buck-Boost(H-Bridge)

PWM DC/DC

<<DD6>>
F

LDO1

VREF

 LD2
(1.5V～3.3V)

PVCCL2

LDO2

MINL2

VREF

Power
Good

Pull-UP

PGOOD

Voltage-mode
Step-up

PWM DC/DC

Common

<<DD7>>

LDO2

2008 Model Power Management System for DSC2008 Model Power Management System for DSC

CCD（AFE+TG）

LCD(White LED Driver）

PMIC
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< PFBGA-73P+Thermal 9P >PackagingPackaging

PFBGA Package

6mm□ 82Pins

0.5mm Ball Pitch

RΘ= 56℃/Watt

PFBGA Package

6mm□ 82Pins

0.5mm Ball Pitch

RΘ= 56℃/Watt
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負荷電流－効率特性
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効率－負荷電流特性
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Quick ResponseQuick Response
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2ms
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Vo(Memory) [V]

CTL[V]
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2ms

PowerON
PowerOFF

SoftSoft--Start & SoftStart & Soft--Off(StepOff(Step--down&Buckdown&Buck--Boost)Boost)

Soft-start and Soft-off that doesn't depend on the load are possible. SoftSoft--start and Softstart and Soft--off that doesn't depend on the load are possible. off that doesn't depend on the load are possible. 
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2ms
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<Package Image>

Small Package Technology(Flip Chip Package)Small Package Technology(Flip Chip Package)
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Small Package Technology(Wafer Level Package)Small Package Technology(Wafer Level Package)

<Package Image>

PadPadPad
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ChipChipChip

ResinResinResin



2007/9/27 20

EX. System Power ManagementEX. System Power Management

D/D for
Chipset

D/D for 
System

D/D for
System

D/D for
Memory

Before

Total:1,780mm2

After Total:685mm2

-60%
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Prepared Macro for System Power Management ICPrepared Macro for System Power Management IC

DCDC Voltage Mode
Current Mode

Inverter
Step-up

Buck-Boost PWM Mode
PFM  Mode

LDO

Other Functions

ADC DAC

Real Time Clock

Digital Control 

UIM InterfaceARIB Interface

Short Development T.A.T. in 6monthShort Development T.A.T. in 6month

Battery Back Up Battery Charger

USB/ACAdaptorSW Control

Step-down



2007/9/27 22

One example of development scheduleOne example of development schedule

Short Development T.A.T. in 6monthShort Development T.A.T. in 6month

1st month1st month 2nd month2nd month 3rd month3rd month 4th month4th month 5th month5th month 6th month6th month

Circuit Design & Chip DesignCircuit Design & Chip Design Wafer trial & ASSYWafer trial & ASSY EvaluationEvaluation

Specifications reviewSpecifications review

Tape out prior reviewTape out prior review

Evaluating prior reviewEvaluating prior review

Evaluation reviewEvaluation review
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