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Power Management System Design for SoC Processor

HE Yun-ling, QIN Juan, WANG Jia, NI Ming, CHAI Xiao-li
(East-China Institute of Computer Technology, Shanghai 200233)

Abstract This paper studies the power management system design for the System-on-Chip(SoC) processor technology. The characteristic of the
processor’s Power Management Unit(PMU) is analyzed. According to its application demands, it discusses the design problems of Power
Management IC(PMIC), which includes: the interior architecture of the power IC and its selection principle, the improvement of the digital PMIC in
contrast with the traditional power IC, the application of a new power management bus called PMBus and a highly integrated PMIC. It analyzes the
design of Dynamic Power Management(DPM), which is a module in the embedded operating system.

Key words System-on-Chip(SoC); Power Management Unit(PMU); Power Management IC(PMIC); Low Dropout Regulator(LDO); switching

regulator; digital power management

SoC) SoC
1 SoC
SoC
SoC
Unit, PMU) SoC PMU
D
SoC
(2

—262—

(System-on-Chip,

(3)PMU
SoC SoC
PMU
SoC 1
SoC
PMU SoC
VCC_CORE
VCC_MEM
vCC_lo1
PMIC1 VCC_102 1 -n
VCC_103
PMIC2 VCC_PLL
PLL
EN1,EN2
PMIC3 SCL&SDA 1’c
Reset
VCC_STATE
BATT_STATE
110
DC/DC 1 -n
(Power Management PMU
1 SoC
1/0
(1980 )
PMU

2007-09-30 E-mail heyl@ecict.com.cn



SoC
PMU

IC, PMIC)

PCB

PMU

SoC

ILOAD

RLOAD

(Low Dropout Regulator,

33V/25V

(Pulse Width Modulation,

PMU DC/DC PMU
PLL 110
(Power Management
SoC
PMU  PMIC
DC/DC PMIC
PMU
PMIC
2
2.1
1 IC
IC 2
[1]
2
1(v) Vour
RN v
L Sense/Control
Circuitry
2
LDO) 13V-~02V 5V
33V  25V/18V/13V/11V
PWM) L-C

PWM

DC

(Pulse Frequency Modulation, PFM)/ PWM

PFM
PWM
3

BUCK-BOOST

LDO

BUCK

LDO

EMI

PWM

LDO

BOOST

2.2
SoC
2.3
23.1
SoC
IC
IC
IC
IC
LDO
2.3.2 1C
PMU PMIC
1C LTC3447 1C
LTC3447 n DAC 1’C
1’c DAC IC
DAC 21
12C 2
1C
IC
IC
SoC IC
233
(PMBuUS)
PMBuUS
MAX8688 PMBus
Bl 3 PMBus
< » SMBDAT
> SRk B
L GEN CTRL
System Host or SMBDAT
Bus Master p| SMBCLK PMBus

Configuration

» SMBDAT
SMBCLK  PMBus
SMBALRT Device n
P GEN CTRL

3 PMBus

SMBDAT, SMBCLK SMBALRT
GEN CTRL
I2C PMBus 1
1 1

—263—



PMBus CPU / MP3 CPU

2.4 PMIC / MPEG4
SoC
IC DPM
IC DVS/DFS
PCB SoC DPM
IC SoC
DPM
API
IC PMIC SoC DPM
IC PCB
(operation point) (operation state) (policy)
/ (constraint)™®
4 LP3971 3 (1)
BUCK 6 LDO
CPU
I°C
110 LP3971 PMU (2)
( LDO BUCK)
I°C
[4]
LP397
» LDOL »VCC PLL
» LDO2 »VCC_USB
B LDO3 | VCC_AUXL pigital DPM
» LDO4 [ vcc_Auxz SUPPlY [ soc 3)
> bZ?_ZV P VCC_RAM DPM DPM
> 58“5"3 »|VCC_MEM
»| BUCK2 » VCC_IO
» BUCK1 »| vce_core (4)
VBATT ;'W »|vee ric DPM DPM
BB;?;?'J'UP P 1’ LP3971 »| SCL&SDA
Y _—l__ _ DPM
4 LP3971 APM
APCI DPM
SoC
4
3 SoC
IC
SoC
1) SoC
)
[1] Powering CoolRunner-11 CPLDs[Z]. Xilinx Inc.. 2003-05-19.
(Dynamic Power Management, DPM) IBM [2] LTC3447 [Z]. Linear Inc.. 2005.
Austin MontaVista IBM [3] White B. PMBus—— [4]. . 2005,
405LP Linux DPM (9): 49-51.
[4] LP3971 [Z]. National Semiconductor Inc.. 2006-03.
[5] Dynamic Power Management for Embedded Systems(Verl.1)[Z].
DVS DFS IBM, MontaVista Inc.. 2002-11-09.

—264—



