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POWER MANAGEMENTPOWER MANAGEMENT

I2C

33MHz

66MHz4 5

3 6 4 0

2 0

ASIC

I2C PWM

A S I C

2

2. 

3. VRM

I C

IC

3

E M I

RMS

I C

GUI 4

G U I

PID

PWM

Primarion Impenj

NVM

1 1 0

30

NVM

I 2 C

P O L

I C

I 2 C

A S I C

P W M

4. GUI

5. 

A S I C

5

www.primarion.com



31www.powersystemsdesignchina.com

PORTABLE POWER

30 Power System Design China 2007 3/4

PORTABLE POWER

IV MOSFET

I 2 R

F E T 2

MOSFET

F E T

F E T

r DS on

FET

N

FET P FET

rDS on P FET

N FET

FET

P FET

P FET

N FET

P FET rDS on

N FET

N

N FET 0V Vin

N

FET 0V Vin

FET

N FET Vdd

MOSFET

3

P

F E T

80%-90%

FET

F E T

FET

tr  =

Qg =

Vdrive =

Dmax =

fsw =

Coss =

Vds,max = Vds PFET

|Vout-Vin| NFET Vin

N FET

FET

GND

GND

N

FET FET

S M P S

DC DCR

2. 3. NFET

VIN

DRVLPWM

COMP COMPA

Buck

VOUT

Sequencing

COMPB

BOOTSTRAP

VIN

VIN

DRVLPWM

COMP COMPA

Buck

VOUT

Sequencing

COMPB

DRVH

VIN

1.  

drivegsw
swdsoss

swLoaddsrsw VQf
fVC

fIVtP ++=
2

2
max,

max,

max
2

)( DIRP LoadonDSCond =    
2.  

1

CPU

RAM DDR

Shadi Hawawini Summit Microelectronics Inc.

DDR

SMPS

CPU

MOSFET

MOSFET

4

0 - 3

CPU

0 1 .5V

1 1.2V

SMPS

S M P S

 FET

 

1. 



33www.powersystemsdesignchina.com

PORTABLE POWER

32 Power System Design China 2007 3/4

PORTABLE POWER

z

S M P S

D D R

D D R

DDR

D D R

SDRAM DDR DDR2

DDR3 2007

DDR

VDDQ 2.5V DDR2

VDDQ 1.8V DDR3 VDDQ

1 .5V

DDR SDRAM

VDDQ VREF

VTT DDR

1  VREF = 0.5* VDDQ

2 VREF VDDQ

3 VTT VREF +/- 40mV

4 VREF +/ - 2%

5  DDR2 VDD=VDDL=VDDQ

6 20ms

7

DDR SDRAM

2 VDDQ = 2.5V

3 VTT VREF = 1.25V

10 H

0 . 1 F 

22 F 

ESR

E S R

200V/s

power up time

R1 R2

R1 R2

VREF

VDDQ

3

1k 10k

V DDQ

1 k

VDDQ

VREF

V R E F

COMP2_CH3

V REF

VDDQ VDDQ

V R E F

3 VREF

VinVM_CH3

HSDRV_CH3

LSDRV_CH3

COMP1_CH3

COMP2_CH3

L

inductor C

0.1uF

C

22uF

R

Ch2 (Vddq)

Vin

1

CH3 (Vref)

3

2
1

8
4

-

+

U10A

LM358

Q
MOSFET N

R

R
1K

Q
MOSFET P

C

C

R
1K

C

R 10K

Ch3=0.5*Ch2

 

5. V
DDQ

S M P S

500kHz 1000kHz

DCR DCR

DCR

DCR

DCR

D C R

I 2 R

D C R

DCR

3 .

4 . R M S

5 . -

E S R

E S R

E S R

E S R

6

6 .

7 .

8

8 .

PowerToolsTM Summit Micro-

e l e c t r o n i c s

PowerToolsTM MOSFET

S M P S

S M P S

d V / d t

EMI

EMI SMPS

MOSFET

MOSFET

M OS F E T

DCRrmsDCRD RIP 2
)( =

12

2
2 III LOADrms

Δ
+=

( )
SW

outin

Lf
DVVI −

=Δ

ESRRippleESRD RIP 2
)( =

II Ripple Δ≅ 3.0

out

loss

P
P

+
=

1

1
η

www.summitmicro.com



35www.powersystemsdesignchina.com

LIGHTING SYSTEMS

34 Power System Design China 2007 3/4

LIGHTING SYSTEMS



37www.powersystemsdesignchina.com

LIGHTING SYSTEMS

36 Power System Design China 2007 3/4

LIGHTING SYSTEMS

RGB
RGB LED

3b CCFL

3a CCFL

R G B

C C F L

R G B

RGB LED

L E D

C C F L

RGB LED

CCFL LED

R G B

L E D

C C F L

RGB

3. CCFL RGB a CCFL LCD b RGB LED

5

LED 10% LED

7 0 %

R G B

1

CCFL LED

6 RGB LED

1

RGB LED 1

EL7801

RGB LED

EL7900

EL7801

L E D 3

4. LED

CCFL RGB LED

CCFL

1 CCFL NTSC

80% RGB

110% NTSC

1 NTSC CCFL

2 CCFL

3 RGB LED

NTSC

Bjoy Santos Intersil

LED CCFL RGB

LCD

380nm 520nm

700nm

CIE

LED
CCFL

LED

LED

LCD

L E D

100 /

LED

LED

LED

4 4 5 n m

5 4 0 n m

2

2. LED LED LED
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R G B

C L K

5. 

1. RGB

1 3

PHASE_RED PHASE_GREEN

PHASE_BLUE

Q6 LED

Q3 EL7900

IOUT LED

PHASE_RED

R 7

E L 7 8 0 1

LED

FB 100mV

PHASE_GREEN Q3 Q6

LED Q2

Q 5

LED

L E D

RGB

www.intersil.com/cda/home

HID

L E D

LED

LED

1

k V

Giampaolo Pantaleoni Bentivoglio BO

PF

1

2

3

1 0 %

4000 100W

4 k W h

1

2

50%

30% 70%

3

5 0 %
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4

4

4
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PFC MOSFET

25-30%

5 - 6

Microchip PIC16F870

2

21:00 23:00
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3 60mA

t r i -mode

LED

IC

L E D

LED

L E D

www.analogictech.com

I C

LED

RGB LDO

CEE
®

LED

Paul Ward CML Innovative Technologies

L E D

80 3-5

LED

LED

6 0

LED

210mm 300mm 40V

130V 240V CML-IT LED

LED

Paul Ward



NEW PRODUCTS

47www.powersystemsdesignchina.com

NEW PRODUCTS

46 Power System Design China 2007 3/4

PolySwitchTM LVR

PolySwitch LVR

120VAC 240VAC

2 0

2A

PolySwitch

EMI

PolySwitch LVR

PWM IC
International

Rec t i f i e r

75V DC-DC

IR3651 PWM IC IR3651

400kHz

IR3651 25A

N- MOSFET

E M I

1 5 0 V www.irf.com.cn

SOT-723 MOSFET
ON Semicon-

ductor SOT-723

MOSFET

MOSFET

T r e n c h

SC-89 SC-75

MOSFET

NTK3134N 20V 890mA

N MOSFET NTK3139P

-20V -780mA P MOSFET

200mA

RDS on 1.5V

ASIC

NTK313xx

ESD

SOT-723 1.2mm 1.2mm

SC-89 SC-75 MOSFET

44% 0.5mm

SOT-723

MOSFET

www.onsemi.com.cn

60W DC-

D C

2 0 0 W

IR3651 36V

2 8 V

24V 72V

18V 12V

DC-DC

www.circuitprotection.com.cn

LED LED

P A R

L E D

CML-IT LED

L E D

L E D

2 0 0 4

O V I

L E D T h o m a s

Phifer

www.cml-it.com

LED

L E D

C M L - I T

LED

24V 6S6

LED CML-IT

6S6 LED

Sixcess

Sixcess LED

CML-IT Sixcess

80 3-5

40 /75

Sixcess LED

L E D

LED

LED

Sixcess

LED
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AnalogicTech

AAT1275 IC

U S B

AAT1275

500mA

AAT1275

5V 500mA
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A A T 1 2 7 5

2 . 7 - 5 V

USB2.0 USB

O T G

500mA USB

USB

5V
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90% 2MHz
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www.analogictech.com

BLUETOOTH 2.0+EDR
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Bluetooth 2.0+EDR

E D R
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Bluetooth 1.2 CEVA

Bluetooth 2.0+EDR IP CPU
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Bluetooth
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C E V A

1 9 9 9
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S o C
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CEVA Bluetooth 2.0+EDR
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Verilog RTL
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UVLO

L M 5 1 1 6

100V

1.215V

80V PWM
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/

20:1
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4
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National Semiconductor
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/
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97% Artesyn

I B C

3 0 0

6 4 2

IBC

9.6V

www.gotoemerson.com

POL

I B C

4 8 V
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Power Suppliers SMPS

IC GreenCh ip  I I I

GreenChip III TEA1750
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ENERGY STAR® 

200

GreenChip III TEA1750

PFC SO16

P F C
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