BUTEHSZ

GGlobal Mixed-mode Technology

G5851

Mobile Phone Power Management System

Features

2.8V ~ 5.5V Input Voltage Operation.

95% Efficient DC/DC Converter

Built-in 4-ch synchronous buck converter, 7-ch
LDOs, and 1-ch low quiescent current LDO for
RTC.

Bucks and LDOs can be set to lower Ig at low
load.

Low Power consumption (Sleep Mode ) < 20uA.
Buckl and Buck2 Supports DVS Function,
25mVi/step.

Built-In Power ON/OFF Sequence for PMU.
Built-In Short Circuit Protection (SCP), Under
Voltage Protection (UVP), and cycle-by cycle
current limit for DC/DC Converters.

7-channel LDOs are Programmable to Voltage
Options by I°C.

Real Time Clock

SIM Card I/F Level Shifter

Built-In Thermal Shutdown Function.

Built-In VCC OVP Function.

Built-In Power Key Function.

WLCSP7X7-49 Package (0.4mm pitch).

Ordering Information

General Description

The G5851 provide a complete power supply solution
for handsets or data card. It contains 4 dc/dc
converters and 7 LDOs to power each critical blocks of
mobile phone, and is optimized for maximum battery
life, featuring a low ground current when in standby
mode operation. All channels DC/DC converters
operate at one fixed frequency of 3.0MHz to optimize
size, cost, and efficiency. All Synchronous converters
operate at pulse skipping mode at light load. The
G5851 features a 1°C compatible interface.

The G5851 is available in WLCSP package.

Applications
= Mobile Handsets
= Smart Phone

ORDER TEMP. PACKAGE
NUMBER MARKING RANGE (Green)
G5851B81U 5851 -40°C~+85°C WLCSP7X7-49
Note: B8:WLCSP7x7-49
1: Bonding code
U: Tape & Reel
Green : Lead Free / Halogen Free.
Pin Configuration
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Bottom View
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BUTEHSZ

Global Mixed-mode Technology

G5851

Absolute Maximum Ratings
VCC, VIN1, VIN2, VIN3, VIN4, LDOIN1, LDOIN2345,

LDOING67,VCC_IO................. -0.3V to +6.3V
DCDC1, DCDC2, DCDC3, DCDC4, LDO1, LDO2,
LDO3, LDO4, LDOS5, LDOG6, LDO7,
RTCOUT .......... . -0.3V to +6.3V
LX1,LX2, LX3,LX4 . ................ -0.3V to +6.3V
SCL, SDA, ENLDO, PWRON, PWRHOLD, VBG, /INT,
PWRGD ........... ...t -0.3V to +6.3V
SCLK,SRST,SIO............ -0.3V to (LDO1+0.3)V
SIMCLK, SIMRST, SIMIO . . .-0.3V to (VCC_|O+0.3)V
OSC 32K ................. -0.3V to (DCDC4+0.3)V

Thermal Resistance Junction to Ambient, (6 ,»)

WLCSP7X7-49 . ... ... . 27.7°C/W
Continuous Power Dissipation (T,=25°C)

WLCSP7X7-49. . . .. ... . 5.38W
Operating Ambient Temperature .-35°C to 85°C
Storage Temperature Range. . . . . . -55°C to +150°C
Reflow Temperature (soldering, 10 sec) . . . . . 260°C
ESD-HBM. . ... . 2kV
ESD-MM. . ... 200V

1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

2. Device are ESD sensitive. Handling precaution recommended. The Human Body model is a 100pF capacitor discharged

through a 1.5KQ resistor into each pin.

Electrical characteristics

(VCC=VIN1=VIN2=VIN3=VIN4=3.7V, LDOINXx=3.7V, Tp,=25°C, unless otherwise specified)

PARAMETER | symBoL CONDITIONS | MiN | TYP | MAX | UNIT
GENERAL
VCC minimum Startup Voltage Vyce st --- - 2.6 V
VCC Operating Voltage for PMU Vvee pmu 2.8 - 5.5 V
VCC Over Voltage threshold Vvee_ovio 5.8 6.0 --- V
ALL converters enter ECO mode,
PMU Stand-by Supply Current lvee and without loading current. - 160 250 uA
PMU Shutdown Current lemu so  |PMU shutdown - 20 - A
OSCILLATOR
Frequency Foss |DCDC1~DCDC4 | 26 | 30 | 34 | MHz
DCDC1 Buck Converter
Soft-Start _ Internal SS_CH1 - 2 - mS
VO1 regulation voltage accuracy %VO1 15 — 1.5 %
Maximum Duty Cycle Dimax -— 100 -— %
VIN1 Leakage Current lvni ik |Vixa=0V, VIN1=5.0V - 1 5 A
LX1 Leakage Current lxiwk  |Vxa=5.0V --- 1 5 HA
. . Ron1-N --- 120 ---
Switch ON Resistance mQ
Ron1-P -—- 150 -—-
Peak Current Limit ILim cH -—- 2.5 -—- A
Under Voltage Protection Threshold AVuve ci1 |AVuve cii=VOUTser-VOUTyvp - 100 - mV
DCDC2 Buck Converter
Soft-Start  Internal SS CH2 - 2 - mS
VO2 regulation voltage accuracy %VO02 1.5 — 15 %
Maximum Duty Cycle Dinaxz --- 100 --- %
VIN2 Leakage Current lving ik |Vixe=0V, VIN2=5.0V --- 1 5 pA
LX2 Leakage Current lixi ik |Vixe=5.0V --- 1 5 pA
. . Ron2-N - 120 -
Switch ON Resistance mQ
Ron2-P --- 150 ---
Peak Current Limit lum cho -—- 2.5 - A
Under Voltage Protection Threshold AVuyve chz [AVuve cio=VOUTser-VOUTyvp --- 100 --—- mV
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Global Mixed-mode Technology
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Electrical characteristics (continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
DCDC3 Buck Converter
Soft-Start  Internal SS CH3 - 2 - mS
VO3 regulation voltage accuracy %VO03 15 — 15 %
Maximum Duty Cycle Dinaxa --- 100 --- %
VIN3 Leakage Current lvins 1tk [Vixs=0V, VIN3=5.0V --- 1 5 pA
LX3 Leakage Current lixs ik |Vixs=5.0V --- 1 5 pA
. . Ron3-N - 120 -
Switch ON Resistance mQ
Ron3-P - 150 -
Peak Current Limit lLim cH3 - 25 — A
Under Voltage Protection Threshold %Vuve crs |Ratio=Vyvp/Vour --- 75 --- %
DCDC4 Buck Converter
Soft-Start _ Internal SS_CH4 - 2 - mS
VO4 regulation voltage accuracy %V0O4 -1.5 --- 1.5 %
Maximum Duty Cycle Dinaxa --- 100 --- %
VIN4 Leakage Current lving 1k [Vixa=0V, VIN4=5.0V - 1 5 A
LX4 Leakage Current lixa ik |Vixa=5.0V - 1 5 A
. . Ron4-N - 120 -
Switch ON Resistance mQ
Ron4-P - 150 —
Peak Current Limit lum cHa - 2.5 - A
Under Voltage Protection Threshold %Vuve cra |Ratio=Vyvp/Vour --- 90 --- %
RTCLDO
Input voltage range Vunrre  |VCC 2.5 --- 5.5 V
Standby current la1 R |Vvec=3.7v - 5 8 A
Output voltage Vgrrco 10=0.1mA, VRTC=2'b11 - 3.0 - V
Dropout Voltage Vpo1 rrc__|10=50mA, VRTC=2'b11 - - 800 mV
Vpoz rrc__|l0=10mA, VRTC=2'b11 - - 150 mV
Maximum Output Current Vvee=4.2v, LDO1=95%*Vset 60 --- 200 mA
LDO1,LDO2, LDO3, LDO4, LDO5
Input voltage range Vipom 2.8 - 5.5 V
Soft-Start _Internal SSino --- 2 --- mS
Output Voltage accuracy %Vino  |lo=100mA, -1.5 - 1.5 %
Continuous output current at ECO mode lo eco  |ECOLDOx=1'b1 - - 5 mA
lLpoin lo=0mA, ECOLDOx=1'b0 - — 32 pA
LDO Input Current oo cco_|l0=0mA, ECOLDOx=1"b1 8 | uA
Vpoioo  [10=300mA --- 200 400 mV
Dropout Voltage
Vpoupo |10=50mA - 35 70 mV
Output current limit limoo  [LDOIN>LDO+1.0V, 350 400 --- mA
. LDOIN>LDO+1.0V,
LDO Load Regulation lo=1mMA~200mA --- --- 1 %
Short Circuit Protection threshold %Vscpipo |Ratio=Vscp/Vour - 12.5 - %
Ripple Rejection PSRR [f=10Hz~3kHz, 10=100mA - 65 - dB
Output Noise Voltage f=10Hz~100kHz - 45 - uVrms
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Electrical characteristics (continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT

LDO6, LDO7
Input voltage range Vipom 1.5 - 5.5 V
Soft-Start Internal SSipo --- 2 --- mS
Output Voltage accuracy %Vipo |l0=100mA, -1.5 --- 1.5 %
Continuous output current at ECO mode lo eco  |ECOLDOx=1'b1 -—- -—- 5 mA
LDO Input Current ILpoin lo=0mA, ECOLDOx=1'b0 --- - 32 pA

lipon eco |10=0mA, ECOLDOx=1"b1 --- - 8 pA

Vbowposz  |[10=200mA, VCC=3V - 200 400 mv
Dropout Voltage

Vpouiposz [10=50mA, VCC=3V - 35 70 mV
Output current limit lmLoo LDOIN>LDO+1.0V, 350 400 - mA

. LDOIN>LDO+1.0V,

LDO Load Regulation lo=1mA~200mA --- - 1 %
Short Circuit Protection threshold %Vscppo |Ratio=Vscp/Vout --- 12.5 --- %
Ripple Rejection PSRR  [f=10Hz~3kHz, lo=100mA - 65 - dB
Output Noise Voltage f=10Hz~100kHz - 45 --- pvVrms
32.768kHz Real Time Clock
RTC Supply Current lg rrc [RTCOUT=3.0V - 1 - A
OSC 32K Duty Cycle Doso 32K 40 - 60 %
OSC_32K Output high voltage Von osc  |Follow DCDC4 output voltage - DCDC4| --- V
OSC_32K Output Sink Current lsink osc |OSC_32K=0.4V, RTCOUT=3.0V --- 1 --- mA
OSC_32K Output Source Current Isource_osc g$g6izTi;R(;r\/C OUT-0.4V, - 1 - mA
Protection
UVP Protection Fault Delay Tp raut  |DCDC1~DCDC4 128 - - mS
Thermal Shutdown Detect Tso --- 150 --- °C
Thermal Shutdown Hysteresis ATsp - 20 - °C
Control Signal
Logic-Input Threshold V1 High threshold 1.4 - - V
(PWRON, PWRHOLD, ENLDO) V1L Low threshold - - 0.5 \
PWRON internal pull high resistance Rpwron - 200 - kQ
PWRHOLD internal pull low current lpwrHoto  |[PWRHOLD=5V - - 5 A
ENLDO sink current lonemu sink |ENLDO=5V - --- 5 PA
aie_;’]-g\;ngoDl;tpUt Low VOItage VobLow lsink=5mMA, Vycc=3.7V === === 100 mV
aije-;] FI?\;\&/\;]GCI)Du)tput Leakage Current lcon  [Voo=5V - _ 1 uA
PWRGD Delay Time TDLY PWRGD 45 64 83 mS
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Electrical characteristics (continued)

PARAMETER | SYMBOL | CONDITIONS | MIN | TYP | MAX | UNIT
SIM Card Interface
Logic-Input Threshold V1 s [High threshold vee 10-06| - — \Y
(SIMCLK, SIMRST) V1 sm  [Low threshold --- --- 0.6 V
SIMIO Output Sink Current Isink simio |SIMIO=0.4V, SIO=0 200 - - pA
SIMIO Qutput Source Current Isource simio |SIMIO=0.7xVvce 10, SIO=Vipo1 20 --- --- pA
SIMIO internal pull high resistance Rsimo  [To VCC_10 16 20 24 kQ
) SCLK=SRST=0.2x Vpo1,
SCLK, SRST Output Sink Current Isink_ s SIMCLK=SIMRST=0 20 --- - MA
SCLK=SRST=0.9x Vpo1,
SCLK, SRST Output Source Current Isource s SIMCLK=SIMRST=Vvee o 200 - - HA
SI0 Output Sink Current Isink simio [S10=0.4V, SIMIO=0 200 -—- - A
SI10 Output Source Current Isource simio |S10=0.8xV|po1, SIMIO=Vycc 10 20 - - pA
SIO internal pull high resistance Rsio To LDO1 8 10 12 kQ
SRST, SIO rise/fall time Tr s,Tr s |Vipo1=1.8V, load with 30pF - - 1 uS
SCLK rise/fall time TRSCU |\ 00,=1.8V, load with 30pF 50 nS
Tr scik
SCLK Frequency fscik SCLK load with 30pF 5 -—- -—- MHz
SCLK Duty Cycle Dscik  [SIMCLK Duty=50%, fsimcik=5MHz 47 - 53 %
SCLK Propagation Delay Tep scik - 30 50 nS
SMBus Interface
Logic Input High Voltage Vin SCL, SDA 14 - - V
Logic Input Low Voltage Vi SCL, SDA --- --- 0.5 V
Logic Input Current Logic inputs forced to VCC or GND -2 --- 2 pA
SMBus Input Capacitance SCL, SDA -—- 5 -—- pF
Fast mode - - 400 kHz
SMBus Clock Frequency fscL High-speed mode, load 400pF max - - 1.7 MHz
High-speed mode, load 100pF max - - 3.4 MHz
SCL Clock Low Time tLow Fast mode 13 — . us
SCL Clock High Time tuen  |Fast mode 0.6 - - us
SDA Setup Time tsu.par  |Fast mode 100 - - nS
SDA Hold Time tuo.par  |Fast mode 0 --- 0.9 uS
Bus-Free Time from START and STOP teur Fast mode 1.3 --- --- uS
Hold Time Repeated START Condition tio:sta  |Fast mode 0.6 - --- uS
Setup Time Repeated START Condition tsu. sta [Fast mode 0.6 - - uS
Setup Time for STOP Condition tsusto  |Fast mode 0.6 - - uS
Rise Time of SCL/SDA signals tr 10% to 90% points 20 -— 300 nS
Fall Time of SCL/SDA signals tf 90% to 10% points 20 - 300 nS
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Minimum Footprint PCB Layout Section

WLCSP7X7-49
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1. NSMD Structure
2. Pad size = 228.6um (9mils)
3. Solder mask open =330.2um (2mils + 9mils + 2mils)

SOLDER BALL

NSMD PCB
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Global Mixed-mode Technology
Typical Performance Characteristics

(TA=25°C)
CH1 Step-Down Efficiency vs. Output Current CH2 Step-Down Efficiency vs. Output Current
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Typical Performance Characteristics (continued)

Power on sequence ;Vbat=3.7V
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Power on sequence ;Vbat=3.7V

Power off sequence ;Vbat=3.7V
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Power off sequence ;Vbat=3.7V
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Power on sequence ;Vbat=3.7V Power off sequence ;Vbat=3.7V
CH1:ldo4
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Typical Performance Characteristics (continued)

Power on sequence ;Vbat=3.7V

Power off sequence ;Vbat=3.7V

CH1:ldo4
CH2:ldo2
CH1:ldo4 [
CH2:ldo2
1 ° CH3:ldo6
CH3:ldo6 / CH4:ldo7 \
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Power on sequence ;Vbat=3.7V Power off sequence ;Vbat=3.7V
CH1:PG CH1:PG
| CH2:ldo1
CH2:ldo1
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DC1Ripple;Vbat=3.7V lo=500mA DC1 Load Transient ;Vbat=3.7V lo=500-2000mA
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CH2:Lx
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Typical Performance Characteristics (continued)

DC2Ripple ;Vbat=3.7V 1o=500mA
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DC4 Ripple;Vbat=3.7V lo=500mA

DC2 Load Transient ;Vbat=3.7V l10=500-2000mA
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DC4 Load Transient ;Vbat=3.7V l0o=500-2000mA
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Typical Performance Characteristics (continued)

LDO1 Linetransient LDO1load transient;Vbat=3.7V Vldoin=3.2V 10=0-300mA

CH2:Vin
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LDO2 Linetransient LDO2load transient;Vbat=3.7V Vldoin=3.2V [0=0-300mA
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LDO3Linetransient LDO3load transient;Vbat=3.7V Vldoin=3.2V 10=0-300mA
CH2:Vin
1 CH1:Vo
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Typical Performance Characteristics (continued)

LDO4 Linetransient

LDO4 load transient;Vbat=3.7V Vldoin=3.2V 10=0-300mA

CH2:Vin _
y CH1:Vo
CH1:Vo
CH4:lo CH4:lo .
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LDOS5 Linetransient LDO5load transient;Vbat=3.7V Vldoin=3.2V [0=0-300mA
CH2:Vin
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LDOG6 Linetransient LDO6 load transient;Vbat=3.7V Vldoin=1.8V lo=0-300mA
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Typical Performance Characteristics (continued)

LDO7Linetransient LDO7 load transient;Vbat=3.7V Vldoin=1.8V l0=0-300mA
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Global Mixed-mode Technology
Typical Performance Characteristics (continued)
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Global Mixed-mode Technology

G5851

Typical Performance Characteristics (continued)
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Global Mixed-mode Technology

G5851

Typical Performance Characteristics (continued)
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Global Mixed-mode Technology

Pin Description

G5851

Pin No Pin Name Function
G7 VIN1 Power Input of DCDC1 Buck Converter.
F7 LX1 Inductor switch node of DCDC1 Buck Converter.
E7 PGND1 Power Ground of DCDC1 Buck Converter.
E6 DCDCH1 Sensing Input of DCDC1 Buck Converter’s output voltage.
G4 VIN2 Power Input of DCDC2 Buck Converter.
G5 LX2 Inductor switch node of DCDC2 Buck Converter.
G6 PGND2 Power Ground of DCDC2 Buck Converter.
F4 DCDC2 Sensing Input of DCDC2 Buck Converter’s output voltage.
G1 VIN3 Power Input of DCDC3 Buck Converter.
G2 LX3 Inductor switch node of DCDC3 Buck Converter.
G3 PGND3 Power Ground of DCDC3 Buck Converter.
F3 DCDC3 Sensing Input of DCDC3 Buck Converter’s output voltage.
D7 VIN4 Power Input of DCDC4 Buck Converter.
Cc7 LX4 Inductor switch node of DCDC4 Buck Converter.
B7 PGND4 Power Ground of DCDC4 Buck Converter.
B6 DCDC4 Sensing Input of DCDC4 Buck Converter’s output voltage.
E1 LDOIN1 Power Input of LDO1.
E2 LDO1 LDO Output of LDO1.
C1 LDOIN2345 Power Input of LDO2 ,LDO3, LDO4, and LDO5.
D1 LDO2 LDO Output of LDO2.
D2 LDO3 LDO Output of LDO3.
Cc2 LDO4 LDO OQutput of LDO4.
B1 LDO5 LDO Qutput of LDO5.
A6 LDOING67 Power Input of LDO6 and LDO7.
A7 LDO6 LDO Output of LDOB6.
A5 LDO7 LDO Output of LDO7.
D4 SCLK Level-shifted SIM clock output.
D5 SRST Level-shifted SIM reset output.
D3 SIO Level-shifted SIM bi-directional data input/output.
E4 SIMCLK Non-level-shifted SIM clock input
E5 SIMRST Non-level-shifted SIM reset input
E3 SIMIO Non-level-shifted SIM bi-directional data input/output
B2 RTCOUT LDO Output of RTC LDO. Bypass this pin to ground with a 2.2uF ceramic capacitor.
A1 XOUT Crystal Oscillator Output
A2 XIN Crystal Oscillator Input
C3 OSC 32K 32.768kHz clock output
Cc5 /INT Interrupt Indicator with open drain output.
F5 PWRGD Indicator of PMU power on/off with open drain output.
C6 SDA Data Input PIN of I°C interface.
D6 SCL Clock Input PIN of I°C interface.
C4 PWRON Power on/off key, internal pull high to VCC
B4 PWRHOLD Power on/off signal from Microprocessor, internal pull low to GND.
F2 ENLDO Power on/off signal of LDO2~LDO7 from Microprocessor, internal pull low to GND.
B5 VBG 1.21V Reference Voltage Output. Bypass this pin to ground with a 0.22uF ceramic capacitor.
F1 VCC 10 Power input of SIM card signal from Microprocessor
A4 VCC IC Power Supply Input pin. Bypass with a 10uF or greater ceramic capacitor.
A3 AGND Chip analog ground
B3,F6 DGND Chip digital ground
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

Equivalent Circuits of Inputs and Outputs

PWRHOLD, ENLDO, SDA
3.8KQ 3.8KQ
|vee L
SIMCLK,SIMRST SCLK,SRST
SCL
3.8KQ
Sile] OSC32K XIN
Lot ol 1000KQ
— \N\\—

10KQ ’7 L

| O
XOUT RTCOUT /INT, PWRGD
1000KQ2
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Global Mixed-mode Technology
Block Diagram

VOLDOI[1:0] VINI1
LDOIN1
LDo1 I<-ONLDO1—
(1.8V/2.5V/2.8V/3.0V)
DCDCI LX1
LDO1 Current Mode
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Global Mixed-mode Technology

G5851

Application circuit
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Global Mixed-mode Technology
I2C Interface

G5851 12C slave address=7'b0010010. The write or read bit stream (N=1) is shown below:

[ ] Driven by Master Start
[] Driven by G5851 [P] Stop

Repeat Start

Read N bytes from G5851

[ Slave Address — Address=m [ Slave Address Data for Address=m
[S[o:0:1:0:0:1:0|0[A] :RegisterAddress: [A]sr|0:0:1:0:0:1:0[1[Ause = Dataf = 'tsg[A
RW R/W
Data for Address=(m+1) Data for Address=(m+N-1)
wse © Data2 = se[A| o wse. | DataN | tss|A|P|
Write N bytes to G5851 MSB
[ Slave Address — Address=m Data for Address=m Data for Address=(m+1)
[s[oi0:1/0;0:1:0[0[A] [RegisterAddress  [Alfwse ' Dataf @ ss|A] | | Data2 | [iss[A
RW
L Data for Address=(m+N-1)
44444444 |MSB£ Dafa N ELSB|K| P |
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

I2C Register Map
Byte Data
Address | \ame b7 b6 b5 b4 b3 b2 b1 b0
Meaning DEVON SLEEP LPOFF ERRDC1 ERRDC2 | ERRDC3 [ERRDC4
00h A0 Default 0 0 1 0 0 0 0
Read/Write R/W R/W R/W R R R R
Meaning SLPDC1 SLPDC2 SLPDC3 SLPDC4 VRTCI1:0]
01h A1 Default 0 0 0 0 1 1
Read/Write R/W R/W R/W R/W R/W R/W
Meaning SLPLDO1 SLPLDO2 SLPLDO3 SLPLDO4 SLPLDO5 SLPLDO6 | SLPLDO7
02h A2 Default 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W
Meaning ONDCH1 ONDC2 ONDC3 ONDC4
03h A3 Default 1 1 1 1
Read/Write R/W R/W R/W R/W
Meaning ONLDO1 ONLDO2 ONLDO3 ONLDO4 ONLDO5 ONLDO6 | ONLDO7
04h A4 Default 0 1 1 1 1 1 1
Read/Write R/W R/W R/W R/W R/W R/W R/W
Meaning FPWM1 FPWM2 FPWM3 FPWM4 ECODCA1 ECODC2 ECODC3 | ECODC4
05h A5 Default 0 0 0 0 1 1 1 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning ECOLDO1 ECOLDO2 ECOLDO3 ECOLDO4 ECOLDO5 ECOLDO6 | ECOLDO7
06h A6 Default 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W
Meaning FBDC1[4:0]
07h A7 Default 0 1 1 1 1
Read/Write R/W R/W R/W R/W R/W
Meaning FBDC2[4:0]
08h A8 Default 1 0 0 1 1
Read/Write R/W R/W R/W R/W R/W
Meaning VODC3[2:0] VODCA4[3:0]
0%h A9 Default 1 0 1 1 1 0 1
Read/Write R/W R/W R/W R/W R/W R/W R/W
Meaning VOLDO1[2:0] VOLDO2[2:0
0Ah A10 Default 0 1 1 1 0 1
Read/Write R/W R/W R/W R/W R/W R/W
Meaning VOLDO3[2:0] \VOLDO4[2:0
0Bh A11 Default 1 0 0 1 0 1
Read/Write R/W R/W R/W R/W R/W R/W
Meaning VOLDO5[2:0] \VOLDOB[1:0] VOLDO7[1:0]
0Ch A12 Default 1 0 0 0 1 0 1
Read/Write R/W R/W R/W R/W R/W R/W R/W
Meaning TIME_IT[1:0] TIME_LP[1:0] TIME_LPOFF[1:0]
0Dh A13 Default 0 1 0 0 1 1
Read/Write R/W R/W R/W R/W R/W R/W
Meaning MASK_ MASK_ MASK_ INT
IT LP LPOFF
OEh Al4 Default 0 0 0 0
Read/Write R/W R/W R/W R/W
) PWRON PWRON PWRON
Meaning T P LPOFF_
OFh A1S Default 0 0 0
Read/Write R R R
Meaning VER][2:0]
10h A16 Default 0 0 0
Read/Write R R R
Meaning TIMER([7:0]
11h A17 Default 0 0 0 0 1 1 1 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
Meaning TM[4:1] ENCNT
Fih | qoung |__Default 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W
I2C Register Reset Conditions
PMU Condition of registers Condition of registers
VCC<2.3V
shutdown 00h,01h,02h,0Dh~F1h 03h~0Ch
TRUE X Reset Reset
TRUE NO Reset Reset
FALSE
FALSE NO Reset NO Reset
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

G5851

I2C Register Function Table

Byte Data . _
Name Bit Data Name Function Description
Write 0 to DEVON to start ’PMU power-off sequence when PMU is in operation mode.
A0 b7 DEVON ?/SV?neghIZ\t/(\j/OR\A?nNalalngF—1 b0, write 1 to DEVON to enable PMU power-on sequence when PMU
Write 1 to DEVON to keep PMU in operation mode after PMU start-up by PWRON press.
SLEEP, combined with the status of PWRHOLD, A0.DEVON, A1.SLPDCx, and A2.SLPLDOX,
is used to control the operation status of PMU
PWRHOLD
SLEEP =Low ,and SLPDCx, SLPLDOx DCDC and LDO
DEVON=0
A0 b6 SLEEP 0 TRUE X Shutdown
0 FALSE X Operation
0 Shutdown
! TRUE 1 Operation
1 FALSE X Operation
Enable PMU shutdown when PWRON long pressed with duration longer than TdAPWRONLPOFF
defined by register A13.TIME LPOFF
AO b4 LPOFF T>TapwRoNLPOFE PMU shutdown
0 NO
1 YES
Record whether the UVP protection of DCDC1~DCDC4 ever occurs respectively.
ERRDC1 ERRDCx Protection Occurs
A0 b3~b0
~ERRDC4 0 NO
1 YES
SLPDCx is used to control the operating status of DC/DC converters when PMU is in sleep mode.
SLPDC1 SLPDCx DCDCx Status in SLEEP mode
Al b7~b4 ~SLPDC4 0 Shutdown
1 Operation
Setting the output voltage of RTC LDO
VRTC[1:0] RTCOUT
VRTC 1" 3.0V
A1 b1~ b0 [1:0] 10 28V
01 2.5V
00 1.8V
SLPLDOXx is used to control the operating status of LDOs when PMU is in sleep mode.
SLPLDO1 SLPLDOx LDOx Status in SLEEP mode
A2 b7-~b1 ~SLPLDO7 0 Shutdown
1 Operation
DCDC1, DCDC2, DCDC3 and DCDC4 Enable Signal.
ONDCA1 ONDCx DCDCx Status
A3 b7~b4 ~ONDC4 0 Shutdown
1 Operation
LDO1 ~ LDO7 Enable Signal.
ONLDO1 ONLDOx LDOx Status
A4 b7~b1 ~ONLDO7 0 Shutdown
1 Operation
Setting the operating mode of DCDC1, DCDC2, DCDC3 and DCDC4
FPWM1 FPWMx DCDCx Mode
AS L BTD4 1 o4 0 PWM/PSM
1 PWM
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

G5851

Byte Data . A
. Data Name Function Description
Name Bit
Enable low quiescent current operation of DCDC1, DCDC2, DCDC3 and DCDC4 in PSM.
E DCA ECO DCx Low IQ
AS | b3~b0 ~ECCC:)__DCCA, 0 Disable
1 Enable
Enable low quiescent current operation of LDO1~LDO?7..
ECOLDO1 ECO LDOx Low lq
A6 | b7~bi ~ECCC:)LD?w 0 Disable
1 Enable
Setting the feedback reference voltage of DCDC1,and DCDC2. VO1/2=VFBx/0.8
FBDC1[4:0] VFBx VO1/VO2 FBDC1[4:0] VFBx VO1/VO2
11111 1.20V 1.500V 01111 0.88V 1.100V
11110 1.18V 1.475V 01110 0.86V 1.075V
11101 1.16V 1.450V 01101 0.84V 1.050V
11100 1.14V 1.425V 01100 0.82V 1.025V
11011 1.12V 1.400V 01011 0.80V 1.000V
FBDC1 1010 | 11ov | 1.375V 01010 0.78V 0.975V
AT [4:0¥ 11001 | 108v | 1.350V 01001 076v | 0.950V
A8 | ba~b0 | FBDC2 11000 | 106v | 1325V | 01000 | o7av | 0.925V
[4:0] 10111 1.04V 1.300V 00111 0.72V 0.900V
10110 1.02V 1.275V 00110 0.70V 0.875V
10101 1.00V 1.250V 00101 0.68V 0.850V
10100 0.98V 1.225V 00100 0.66V 0.825V
10011 0.96V 1.200V 00011 0.64V 0.800V
10010 0.94V 1.175V 00010 0.62V 0.775V
10001 0.92v 1.150V 00001 0.60V 0.750V
10000 0.90V 1.125V 00000 0.60V 0.750V
Setting the output voltage of DCDC3
VODC3[2:0] VO3 VODC3[2:0] VO3
VODC3 111 3.4V 011 3.1V
A9 | b6~bd [2:0] 110 3.3V 010 3.0V
101 3.2V 001 2.9V
100 3.15V 000 2.8V
Setting the output voltage of DCDCA4.
VODC4[3:0]] | Vo4 VODC4[3:0]] | vO4 | VODC4[3:0] Vo4 | vODC4[3:0]] VO4
VODC4 111 1.90V 1011 1.70V 0111 1.35V 0011 1.15V
A9 b3~ b0 [3:0] 1110 1.85V 1010 1.50V 0110 1.30V 0010 1.10V
1101 1.80V 1001 1.45V 0101 1.25V 0001 1.05V
1100 1.75V 1000 1.40V 0100 1.20V 0000 1.00V
VOLDO1 Setting the output voltage of LDO1, LDO3, and LDO5
[2:0] VOLDOx[2:0] LDOx VOLDOXx[2:0] LDOx
. NOLDO3 11 3.3V 011 1.8V
A1l | b6~b4 2:0] 110 3.0V 010 15V
At2 /NOLDO5 101 2.8V 001 1.2V
[2:0] 100 2.5V 000 1.0V
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

G5851

Byte Data . A
. Data Name Function Description
Name Bit
Setting the output voltage of LDO2, and LDO4
VOLDO2 VOLDOx[2:0] LDOx VOLDOXx[2:0] LDOx
A10 [2:0] 111 3.3V 011 1.8V
A11 b2~b0 /NOLDO4 110 3.0V 010 1.5V
[2:0] 101 2.8V 001 1.2V
100 2.5V 000 1.0V
Setting the output voltage of LDO6, and LDO7
VOLDO6 VOLDOx[1:0] LDOx
[1:0] 11 1.3V
A12 b4~ b0
/NOLDO7 10 1.25V
[1:0] 01 1.2V
00 1.1V
TIME_IT[1:0] is used to defined the PWRON falling-edge de-bouncing delay time Ta,pwrone-
When PWRON is toggled low with duration longer than Ta,pwrone, PMU enters power-on process
and the register A15.PWRON IT is 1’b1.
TIME IT TIME_IT[1:0] TabPwRONE
A13 b7,b6 [ 'O_] 00 128mS
' 01 3.0S
10 3.58
11 4.0S
TIME_LP[1:0] is used to defined the PWRON long-press delay time TgpwronLp-
When PWRON is toggled low with duration longer than Tgpwronie, the register A15.PWRON_LP is
1'b1.
TlME_LP TIME_LP[1 O] TdPWRONLP
A13 b5,b4 00 1.0S
[1:0]
01 1.58
10 2.0
11 2.58
TIME_LPOFF[1:0] is used to defined the PWRON long-press delay time TapwronLPOFF-
When PWRON is toggled low with duration longer than Tgpwronrorr, PMU enters power-off
process, and the register A15.PWRON_LPOFF is 1’b1. The function of PWRON long-press delay
to turn off PMU can be inactive by writing O to the register A1.LPOFF.
iz | bao TIMELPOR 1 TiME_LPOFF(1:0] TopwroNLPOFE
! o 00 6.0S
[1:0] 01 7.0S
10 8.0S
11 10.0S
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

Byte Data . —
. Data Name Function Description
Name Bit
MASK_ By writing 1'b1 to MASK_IT to disable asserting /INT low when the event of PWRON falling with
A4 b7 T duration longer than TdbPWRONF occurs.
MASK_ By writing 1’b1 to MASK_LP to disable asserting /INT low when the event of PWRON falling with
Al4 b5 Lp duration longer than TAPWRONLP occurs.
MASK_ By writing 1'b1 to MASK_LPOFF to disable asserting /INT low when the event of PWRON falling
A14 b3 LPOFF with duration longer than TAPWRONLPOFF occurs.
INT is used to control the output status of /INT pin. When interrupt events happen, /INT pin goes
low and the bit A15.INT is set to 1’b1. After Micro-processor write the bit to be 1°’b0, /INT pin goes
to high-Z state.
A14 b0 INT INT /INT Pin Status
0 Hi-Z
1 Low
PWRON_IT is used to record the PWRON falling status. PWRON_IT is reset to 0 at each PWRON
falling edge or VCC plug-in/out.
A15 b7 PWRON _IT PWRON_IT T>Tavpwrone
- 0 NO
1 YES
PWRON_LP is used to record the PWRON long press status. PWRON_LP is reset to 0 at each
PWRON falling edge or VCC plug-in/out.
A15 b5 PWRON_LP PWRON LP T>Topwronie
B 0 NO
1 YES
PWRON_LPOFF is used to record the PWRON long press status. PWRON_LPOFF is reset to 0 at
each PWRON falling edge or VCC plug-in/out.
A1 5 b3 PWRON_ PWRON_LPOFF T>TdPWRONLPOFF
LPOFF 0 NO
1 YES
A16 b7~b5 VER[2:0] VER[2:0] is the version code of G5851.
A17 b7~b0 TIMER[7:0] Setting OSC_32K clock buffer delay Timer. Tory xax=(TIMER[7:0]-1)*7.6mS.
Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology
FUNCTION DESCRIPTION

PMU
The G5851 includes four DC/DC Converter, and seven LDO regulators to generate a multiple-output power-supply

G5851

system.

Topolo Default Vour range Current ON/OFF Control
pology Vour our rang rating
DCDCH 3MHz Sync. 11V 32-steps DVS from 0.75v to 1.5v 20A
Buck Converter ' configured by I°C )
DCDC2 3MHz Sync. 1.2V 32-steps DVS from 0.75v to 1.5v 20A
Buck Converter ' configured by I°C ) Controlled by PWRON/PWRHOLD and
DCDC3 3MHz Sync. 3.2V 8-steps voltages from 2.8v to 3.4v 2 0A individual register bit A3.ONDCx
Buck Converter ] configured by I°C )
3MHz Sync. 16-steps voltages from 1.0v to
DCDC4 1.8V 2.0A
Buck Converter 1.9v configured by I°C
8-steps voltages from 1.0v to 3.3v
LDO1 pMOS LDO 1.8V .p 9 5 300mA | Controlled by register bit A4.ONLDO1
configured by I°C
8-steps voltages from 1.0v to 3.3v
LDO2 pMOS LDO 2.8V oPs VOTages 300mA
configured by I°C Controlled by ENLDO and individual
LDO3 MOS LDO 25V 8-steps voltages from 1.0v to 3.3v 300mA register bit A4. ONLDOx
P ' configured by I°C
8-steps voltages from 1.0v to 3.3v . .
LDO4 pMOS LDO 2.8V . 5 300mA | Controlled by register bit A4.ONLDO4
configured by I°C
8-st It f 1.0vt0 3.3
LDO5 | pMOS LDO 25V steps vollages from TEVEO S-SV 300ma
configured by I°C
LDOG nMOS LDO 1.2V 4-steps voltages from 1.1v to 1.3v 300mA Controlled by ENLDO and individual
' configured by I°C register bit A4.ONLDOX
4-steps voltages from 1.1v to 1.3v
LDO7 | nMOS LDO 1.2V >Ps VOTAages 300mA
configured by I°C
4-steps voltages from 1.8v to 3.0v
RTCLDO | pMOS LDO 3.0V >Ps VOTAages 50mA | Always On
configured by I°C
Ver: 0.7 TEL: 886-3-5788833
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PMU Power ON/OFF Initiation
The following conditions are available to turn on the PMU of G5851:
> PWRON low-level pressed with duration longer than TappwronF
> Toggle PWRHOLD high-level or write 1 to register DEVON (when PWRON_LPOFF=1’b0)

When the PMU start-up process is initiated by the PWRON low-level pressed, the microprocessor needs pull high
PWRHOLD pin or write 1 to register DEVON in 480mS delay from PWRGD rising edge. If no high-level signal is applied to
PWRHOLD pin and register DEVON is 0 after 480mS from PWRGD rising edge, the PMU starts the power-off process
and enters shutdown mode.

The following conditions are available to turn off the PMU of G5851:

> PWRON low-level pressed with duration longer than TgpwronLrorr (if LPOFF=1'b1)
> Toggle PWRHOLD low-level and write O to register DEVON after 480mS delay from the rising
edge of PWRGD.
> Output voltage UVP of DCDC converters occurs with duration longer than 128mS
> G5851 thermal shutdown occurs.
PWRON
PWRHOLD t<TeoypuroLo <Tofnpurolo
/reg. DEVON JJT u
PWRON_IT 1b0 1b1 1b0 1b1 < Tb0 > b1 b1
PWRON_LP 1bi 1b1 b0
PWRON_LPOFF 1b0 Tb1 b0
DCDC [
Output /
PWRGD
Thorvrone Toornrone Tarnione=128mS/35/3.55/4S Tooramonr
TapwronLp=15/1.58/28/2.5:
TapwroNLPOFF=6S) 75/85/10t
J/INT
Y Y J Y J

Register INT is written 1'b0

Ver: 0.7 TEL: 886-3-5788833
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28



Global Mixed-mode Technology

PMU Power ON/OFF Sequence

When the power on condition is met, these four DC/DC converters, and LDO4 start up in sequence. After these
four DC/DC converters finish power on sequence, the open-drain output PWRGD is high with Tp v pwrep(100mS
typ.) from LDO4 finishes power on. After LDO4 is power-on ready, microprocessor can toggle high to ENLDO pin
to start up these LDOs except for LDO1. LDO1 only can start up by writing 1 to register bit ONLDO1 after PWRGD
is high.

VCC

PWRHOLD

ENLDO

A4.ONLDO1 1'b0 1'b1

A4.ONLDO4 1'b1 1'b0 1'b1

RTC Power
RTCLDO=3.0V

Crystal Oscillator
XouT

Veore
DCDC1=1.1V

Tsipc=2m5

Vio
DCDC3=3.3V

Tsgpe=2mS

Viem
DCDC4=1.8V

Tsgpe=2mS (ssyorr=2mS

Vre
DCDC2=1.2V

Tepc=2mS

LDO4

OSC_32K  Toastoms

-—
PWRGD Touv_rrwco=64mS

VUSIM

LDO1=1.8V \

Tayoo=2mS Tagorr=2mS

LDO2/LDO3/LDO5 \ \

LDO6/LDO7

<00,

<00,
{05,
00,

<00,

Ver: 0.7 TEL: 886-3-5788833
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Global Mixed-mode Technology

G5851

PMU Fault Protection
G5851 PMU provides VCC over voltage protection, over-current protection, under-voltage protection, short-circuit
protection, and thermal shutdown protection to achieve complete protection.

Protection

type Threshold Protection methods Reset Method
vee ovP VCC>5.8V IC shutdown Reset by the power-on/off
initiation conditions
Current Limit PMOS current>2.5A PMOQOS Off, NMOS on Automatic Reset at next cycle
DCDC1 IC shutdown if period Reset by the power- on/off
Buck UVvP VOUT1< VOUTeer-100mV P nese’ by the b
above 128ms initiation conditions
DCDC2 Current Limit PMOS current>2.5A PMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP VOUT2< VOUTeer-100mV IC shutdown if period .R(.a.se.t by the pgwer- on/off
above 128ms initiation conditions
DCDC3 Current Limit PMOS current>2.5A PMOS Off, NMOS on Automatic Reset at next cycle
Buck UVP VOUT3<75%*VOUTeer IC shutdown if period R.e.se.t by the pgwer- on/off
above 128ms initiation conditions
Current Limit PMOS current>2.5A PMOS Off, NMOS on Automatic Reset at next cycle
DCDC4 IC shutdown if period Reset by the power- on/off
Buck UVP VOUT4<90%*VOUTser P reset by the pe
above 128ms initiation conditions
RTCLDO Current Limit PMQOS current>60mA PMOS current<60mA
Current Limit PMOS current>350mA PMOS current<350mA
LDO1~LDO5 Reset by the power- on/off
LDO o) initiation conditions, toggle low
UVP VOUTX<12.5%*VOUTXser | PMOS Off to ENLDO, or I°C ONLDO
control
Current Limit NMOS current>350mA NMOS current<350mA
LDO6~LDO7 Reset by the power- on/off
LDO o) * initiation conditions, toggle low
UVP VOUTX<12.5%*VOUTXser | NMOS Off to ENLDO, or I2C ONLDO
control
Thermal TSD Junction Temp. >150°C IC shutdown .R(.-:‘.se.t by the power- onfoff
initiation conditions
Ver: 0.7 TEL: 886-3-5788833
Aug 08, 2017 http://www.gmt.com.tw
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/INT, Interrupt Signal
The G5851 indicates interrupt signal to external processor by /INT open-drain output. /INT is toggled low and INT
bit is set to 1’b1 when these conditions shown below happen. After /INT is toggled low in these conditions, /INT is

toggled high by written INT bit 1'b0 through I°C interface.

/INT Toggle Low When PMU turns on with event condition During PMU On
No Event Event Occurred Event Appear | Event Disappear
PWRON falling-edge de-bouncing (PWRON _IT) NO YES YES NO
PWRON long press (PWRON_LP) NO YES YES NO
PWRON long press to turn off PMU (PWRON LPOFF) NO YES YES NO
PWRON_IT
PWRON_LP

PWRON_LPOFF

- 1

Register INT i®written 1'b0

TEL: 886-3-5788833

Ver: 0.7
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G5851

PCB layout guidelines

Careful printed circuit layout is extremely important to avoid causing parasitical capacitance and line inductance.

The following layout guidelines are recommended to achieve optimum performance.

Please the buck converter inductor close to the LX pin. Keep traces short, direct, and wide.

Please ceramic bypass capacitors near the input/output pin.

All feedback signal must first go through the regulator capacitors.

Place the crystal and its components close to the oscillator side and the oscillator pins.

Reduce the parasitic capacitance between XIN and XOUT signals by routing them as far apart as possible.
Ensure that the ground plane under the oscillator and its components are of good quality.

Avoid long connections to the crystal and to the load capacitor that create a large loop on the PCB.

Do not route any digital-signal lines on the opposite side of the PCB under the crystal area.

Keep other digital signal lines, especially clock lines and frequently switching signal lines, as far away from the
crystal connections as possible. Crosstalk from digital signals may disturb the small-amplitude sine-shaped
oscillator signal.

It is recommended to make use of the situation and add a ground guard ring around the crystal signals. And the
section between crystal and the load capacitors is laid out symmetrically

EV Board PCB Layout Section

CSP-7X7-49 Top Side

CSP-7X7-49 Mid-Layer 1

EV 55851-01.MHay2014
o0 hT1p:/ UL Gt COR T

CSP-7X7-49 Mid-Layer 3

G3e51-01-May2014
hTTp: /UL, gt. COR T

Ver: 0.7
Aug 08, 2017
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G5851

CSP-7X7-49 Mid-Layer 4

EV E5851-01.-Hay2014
REtp: //Uu. g, COM TU wrl

o

@
. 0 mlil Imil o-Eju:
©
@

® @ rd @ @

CSP-7X7-49 Bottom Side

EV5851 PCB Information
Board Material FR4
Size 75mmx*x65mm
Board Thickness 1.6mm
Layers 6
Copper Thickness 1 0z.

Ver: 0.7
Aug 08, 2017
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Package Information
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WLCSP7X7-49 Package

DIMENSION IN MM DIMENSION IN INCH
Symble MIN. NOM. MAX. MIN. NOM. MAX.
A 0.540 0.600 0.660 0.0213 0.0236 0.0260
A1 0.170 0.200 0.230 0.0067 0.0079 0.0091
A2 0.370 0.400 0.430 0.0146 0.0157 0.0169
D 2.720 2.760 2.800 0.1070 0.1087 0.1102
E 2.720 2.760 2.800 0.1070 0.1087 0.1102
b 0.230 0.260 0.290 0.0091 0.0102 0.0114
e 0.40 BSC 0.0157 BSC
Taping Specification
© O O O O PACKAGE QTY/REEL

3 E WLCSP7X7-49 3,000 ea

GMT Inc. does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and GMT Inc. reserves the right at any time without notice to change said circuitry and specifications.
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