S/IERGY

SY70202S

High Efficiency High Integration PMIC for SSD System

General Description

The SY70202S is an SSD PMIC which is composed of 4
synchronous Buck regulators and 2 independent LDOs.
The LDO1, and LDO2 can work on load switch mode and
the Buck4 works on the LDO mode which are flexible
configuration via GPIOx pins.

The configurable options also include output voltage,
startup time, system level sequencing, sleep mode, deep
sleep mode, and operating mode etc. Each channel
provides a wide range voltage to support DVS (Dynamic
Voltage Scaling) by 12C interface. The Buck converters
are designed to use very small size inductors.

The SY70202S is available in a CSP 2.5 x 2.45 - 36
package.

Key Features

¢ Wide Input Voltage Range
= Vin=2.8Vto 3.7V
e Channel 1 Synchronous Buck:
= 4A Maximum Output Current Capability.
= 1.6V to 3.0V Programmable, 25mV Step.
e Channel 2 Synchronous Buck:
= 2A Maximum Output Current Capability.
= 0.9V to 2.0V Programmable, 10mV Step (or
0.5V to 1.6V Programmable, 10mV Step. Di-
vided by OTP)..
e Channel 3 Synchronous Buck:
= 4A Maximum Output Current Capability.

= 0.5V to 1.2V Programmable, 10mV Step.
Channel 4 Synchronous Buck:
= 2A Maximum Output Current Capability.
= 0.9V to 2.0V Programmable, 50mV Step.
= Buck Mode or LDO Mode Selection.
e Channel 5 LDO1:
= 0.4A Maximum Output Current Capability.
= 1.0V to 2.7V Programmable, 50mV step.
= Bypass Mode or LDO Mode Selection.
e Channel 6 LDO2:
= 0.4A Maximum Output Current Capability.
= 1.0V to 2.7V Programmable, 50mV Step.
= Bypass Mode or LDO Mode Selection.
e I2C Interface up to 3.4MHz
e Auto PWM/PFM or Forced PWM Controlled by I2C
Interface
e OQutput Voltage Level of Each Channel Controlled by
I2C Interface
¢ Reliable Protections:
= Input/Output Over Voltage Protection(OVP)
= Short Circuit Protection (SCP)
= QOver Temperature Protection (OTP)
e Compact Package: CSP2.5x2.45-36
¢ MSL Rating: MSL1

Applications

e Solid State Drives
e Microcontroller

Simplified Typical Applications

Device
VIN
28v-37v ’ 4A Buckl Sync Buck Regulator F
2 ’ 2A Buck2 Sync Buck Regulator F
I°C PP
Compatible
’ 4A Buck3 Sync Buck Regulator k
2A Buck4 Sync Buck Regulator SoC Phy or
(Buck or LDO Mode) DRAM /O
0.4A LDO1 [ SoC Phy or
(LDO or P-LSW Mode) DRAM Core
0.4A LDO2 |
(LDO or P-LSW Mode) ™ SoClio
Figure 1. Simplified Application Circuit
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Ordering Information Marking Diagram
Ordering ——— > Device Code
Package Type
Part Number > Year Code
SY70202SVTS CSP2.5x2.45-36 ——» Week Code
RoHS-Compliant, Halogen-Free |
HEnyZ J—> Lot Number Code
XX —F—» waferID
XXXX —F—» DielD
O » Pinl Mark

Pinout (top view)

A SW_B1 Sw_B1 :“‘%’GNDl% SW_B2 VIN_B2 IYIIDI(\‘DE
B :VIN_Bli‘:l :VIN_Blt:I ::E—’GNDI‘Z‘:I PGND12 FB_B2} LDO1 }
C ,GPIOS“:I GPIO7 {FB B1 AGND} GPI06 LDO2
D GPI02 SCL SDA GPIO5 FB_B3 AVIN
E FB_B4 ) GPIOS:::I :::GPIOl‘::l f:F"GND3A‘}‘} GPIO4:I {_’waBs‘:}
F VIN_B4 SW_B4 QPGNosz} ::D:DGNDBA;? SW_B3 SW_B3
(CSP2.5x2.45-36)
Pin Descriptions
Pin Number Pin Name Pin Description
Al, A2 SW_B1 Switch Pin for Buck 1 Regulator.
A3, B3, B4 PGND12 Dedicated Power Ground for Buckl and Buck2 Regulator.

A4 SW_B2 Switch Pin for Buck 2 Regulator.

A5 VIN_B2 Dedicated VIN power input for Buck 2 Regulator.

A6 VIN_LDO1 | Dedicated VIN power input for LDO Regulator.

B1, B2 VIN_B1 Dedicated VIN power input for Buck 1 Regulator.

B5 FB_B2 Feedback for Buck 2 Regulator. Connect to the Buck 2 output capacitor.

B6 LDO1 Output for LDO1 Regulator (Leave unconnected if LDO is not used and disabled).

C1 GPIO3 General purpose input pin.

Cc2 GPIO7 Configurable general purpose input/open drain output.
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C3 FB_B1 Feedback for Buck 1 Regulator. Connect to the Buck 1 output capacitor.
C4 AGND Analog Ground. Kelvin connects to the other ground pins on the IC.
C5 GPIO6 General purpose input pin.
C6 LDO2 Output for LDO2 Regulator (Leave unconnected if LDO is not used and disabled).
D1 GPIO2 General purpose input pin.
D2 SCL I2C Clock Input.
D3 SDA I2C Data Input and Output.
D4 GPIO5 Configurable general purpose input/open drain output.
D5 FB B3 Feedback for Buck 3 Regulator. Connect to the Buck 3 output capacitor.
D6 AVIN Analog Input supply. This is also the pin that is monitored for VIN OVP.
El FB B4 Feedback for Buck 4 Regulator. Connect to the Buck 4 output capacitor.
E2 GPIO8 General purpose input pin.
E3 GPIO1 General purpose open drain output pin.
E4, F3, F4 PGND34 Dedicated Power Ground for Buck3 and Buck4 Regulators
ES5 GPIO4 General purpose input pin.
E6 VIN_B3 Dedicated VIN power input for Buck 3 Regulator.
F1 VIN_B4 Dedicated VIN power input for Buck 4 Regulator.
F2 SW_B4 Switch Pin for Buck 4 Regulator.
F5, F6 SW_B3 Switch Pin for Buck 3 Regulator.

Absolute Maximum Ratings

Parameter (Note 1) Min Max Unit
All Pins to GND -0.3 6 V
Junction Temperature Range 150

Lead Temperature (Soldering, 10 sec.) 260 °C
Storage Temperature Range -55 150

ESD Susceptibility

HBM (Human Body Model) +2000 Vv
CDM (Charged Device Model) +500

Latch-up +200 mA
Thermal Information

Parameter (Note 2) Typ Unit
B4 Junction-to-Ambient Thermal Resistance 24 SCIW
Bsc Junction-to-Case Thermal Resistance 4

Po Power Dissipation Ta = 25°C 4.17 W
Recommended Operating Conditions

Parameter (Note 3) Min Max Unit
Supply Input Voltage, VIN 2.8 3.7 \%
Junction Temperature Range -40 125 oC
Ambient Temperature Range -40 85
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Block Diagram

VIN_LDO1

Vref «———
LDO1 <
VIN_LDO1
Vref «———
LDO2 <
.AVIN

SCL

SDA -

GPIO1

GPIO2

GPIO3

GPI04 N

GPIO5 -

GPIO6 -

GPIO7 =

GPI0O8 |

AGND |

Figure 2. Block Diagram

DS_SY70202S Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 4

© 2025 Silergy Corp.

All Rights Reserved.



S/IERGY

SY70202S

Electrical Characteristics

(Vin=3.3V, Ta= 25°C, unless otherwise specified. (Note 4))

Parameter Symbol Test Conditions Min Typ Max Unit
GPIOs Output Low Vol loi=1mA . - o3 | v
(Open drain)
GPIOs Input Low
(GP|02/3/4) Vio_low - - 0.35 \%
GPIOs Input Low
(GPIO5/6/7/8) Vio_tow - - 055 |V
GPIOs Input High _
(GPI02/3/4/5/6/7/8) Vio_nigh 1.19 v
I GPIOs Input Leakage Vepio=3.3V
Digital /0 Current (GPIO 2/4/5/6/718) I Pull-up resistance=0Q 5 5 bA
Vepi0=3.3V
Pull-up resistance=50kQ 4.4 MA
GPIO3 Input Leakage | (Note 5)
Current LN Vepi0=3.3V
Pull-up resistance=300kQ 1.2 MA
(Note 5)
GPIOs Output Leakage I our 5 5 uA
Current
Supply Input Voltage Vin 2.8 - 3.7 \%
UVLO Threshold Rising VuvLo,Rising 25 2.6 2.7 \
UVLO Hysteresis VuvLoHys (Note 5) - 100 - mV
. All Regulators Disabled
Operating Supply Current (Note 5) - 20 - MA
. All Regulators Enabled but
Operating Supply Current no load (Note 5) - 120 - MA
VIN OV Shutdown
System Threshold Rising VIN_ovp_R (Note 5) - 3.9 - \%
Control VIN OV Shutdown
Threshold Falling VIN_ovp_F (Note 5) - 3.6 - \%
VIN OVP Deglitch Time (Note 5) 5 uS
Thermal Shutdown ToTp,Rising Temperature rising (Note 5) - 155 - °C
Thermal Shutdown Tote s (Note 5) - 15 - °C
Hysteresis
Startup Delay after initial
AVIN P y tsys,on - 1.4 1.5 ms
OV/UV Retry Time Channel off time (Note 5) - 10 - ms
System Warning
(SYSWARN) - Falling VSySwARN (Note 5) - 2.9 - \
Threshol
nIRQ(SYS Sy:(imovt\j/arning
- - %
WARN) (SYSWARN) Accuracy VsyswARN,ACC 3.5 3.5
System Monitor
(SYSWARN) Hysteresis VsYSwARN,HYS (Note 5) - 50 - mV
Controllable by I12C interface
Output Voltage Range Vout1 25mV steps. 1.6 - 3.0 \%
PWM mode operation 1 i 1 o
BUCK1 @ Ta=25°C , Vour=Default °
Output Voltage Accuracy AVout1_pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Vour=Default
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PFM mode operation,
lout=1mA 0
AVouti_prm @ Ti=-40°C to 125°C, -2.0 - 25 %
Vour=Default
Regulator Only, No Load
(Note 5) ) 22 i WA
Regulator Only, No Load
Supply Current, Standby IviN_B1 @ Sleep(GPIO8)=Low _ 10 ; LA
(Note 5)
Regulator Disable - 0.1 1 MA
Switching Frequency Fosci (Note 5) - 2 - MHz
High Side FET Current Limit | lumi_ns 5.6 - - A
Maximum output DC load
lout1 4 - - A
current
B1_SST=0. 10% to 90% of
Vnowm (Note 5) i 250 i HS
Internal Soft-Start Time Tss1 B SST=1. 10% to 90% of ] =00 _ .
Vnowm (Note 5) H
Discharge Resistor Robis1 (Note 5) - 4.4 - Q
OVP Threshold Vovp1 115 120 125 %
OVP Hysteresis Vovp1Hys (Note 5) - 5 - %
OVP Deglitch Time tove1 (Note 5) - 10 - us
Short Circuit Protection
- - 0,
Threshold Vscp1 (Note 5) 30 %
Short Circuit Protection
Deglitch Time tscp1 (Note 5) - 50 - us
Controllable by I12C interface 0.9 - 2.0 V
Output Voltage Range Vour2 10mV steps.
(OTP change range) 0.5 16
PWM mogje operation 1 i 1 %
@ Ta=25°C, Vour=Default
AVouT2 pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation,
|out=1mA 0,
AVoutz_prm @ T=-40°C to 125°C, 2.0 25 %
Vour=Default
Regulator Only, No Load
BUCK2 (Note 5) ) 22 i WA
Regulator Only, No Load
Supply Current, Standby IviN_B2 @ Sleep(GPI08)=Low _ 10 } LA
(Note 5)
Regulator Disable - 0.1 1 MA
Switching Frequency Fosc2 (Note 5) - 2 - MHz
High Side FET Current Limit | ILmz_Hs 3.6 - - A
Naxi
aximum output DC load louta 2 i i A
current
B2_SST=0. 10% to 90% of
- 250 - us
Internal Softstart time T Viow (Note 5)
552 B2_SST=1. 10% to 90% of ] 500 ] .
Vnowm (Note 5) H
Discharge Resistor Rois2 (Note 5) - 9.4 - Q
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OVP Threshold Vovp2 115 120 125 %
OVP Hysteresis Vovp2 Hys (Note 5) - 5 - %
OVP Deglitch Time tove2 (Note 5) - 10 - V&
Short Circuit Protection
- - 0,
Threshold Vscp2 (Note 5) 30 %
Short Circuit Protection
Deglitch Time tscp2 (Note 5) - 50 - V]
Controllable by I?C interface
Output Voltage Range Vours 10mV steps. 0.5 - 1.2 \
PWM mode operation 1 i 1 o
@ Ta=25°C, Vour=Default 0
AVouts_pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation,
lout=1mA 0
AVouts_prm @ T=-40°C to 125°C, -2.0 - 25 %
Vout=Default
Regulator Only, No Load
(Note 5) 22 WA
Regulator Only, No Load
Supply Current, Standby Ivin_B3 @ Sleep(GPIO8)=Low _ 10 i} LA
(Note 5)
Regulator Disable - 0.1 1 MA
BUCKS Switching Frequency Foscs (Note 5) - 2 - MHz
High Side FET Current Limit | Iums_Hs 5.6 - - A
Maximum output DC load
louTs 4 - - A
current
B3 _SST=0. 10% to 90% of
Viom (Note 5) ; 250 ) HS
| | Soft-Start Ti T e
nternal Soft-Start Time Ss3 B3_SST=1. 10% t0 90% of ] c00 _ .
Vnowm (Note 5) M
Discharge Resistor Robiss (Note 5) 9.4 - Q
OVP Threshold Vovrs 115 120 125 %
OVP Hysteresis Vovps Hys (Note 5) - 5 - %
OVP Deglitch Time toves (Note 5) - 10 - V&
Short Circuit Protection
- - 0,
Threshold Vscp3 (Note 5) 30 %
Short Circuit Protection
Deglitch Time tscrs (Note 5) - 50 - V&
Controllable by I12C interface
Output Voltage Range Vouta 50mV steps. 0.9 - 2.0 \%
0x04[6]=0.(Note 5) - 0 - mV
Output Voltage Increase AVouts
0x04[6]=1.(Note 5) - 24 - mV
PWM mogle operation 1 i 1 %
@ Ta=25°C, Vour=Default
BUCK4 PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
AVouts_pwm _
Output Voltage Accuracy Vour=Default
PWM mode operation
@ Ti=-40°C to 125°C, -1.5 - 1.5 %
Vour=1.95V
AVouts_PFm PFM mode operation, -2.0 - 2.5 %
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lout=1mA
@ Tj=-40°C to 125°C,
Vour=Default

Regulator Only, No Load

(Note 5) ) 22 i WA
Regulator Only, No Load
Supply Current, Standby IvIN_B4 @ Sleep(GPIO8)=Low _ 10 i} LA
(Note 5)
Regulator Disable - 0.1 1 MA
Switching Frequency Fosca (Note 5) - 2 - MHz
High Side FET Current Limit | ILma_ns 3.6 - - A
Maximum output DC load
lout4 2 - - A
current
B4_SST=0. 10% to 90% of
Vnowm (Note 5) ) 250 i Ks
Internal Soft-Start Time Tssa B4_SST=1. 10% to 90% of ] =00 _ .
Vnowm (Note 5) H
Discharge Resistor Roisa (Note 5) - 9.4 - Q
OVP Threshold Vovpa 115 120 125 %
OVP Hysteresis Vovpa Hys (Note 5) - 5 - %
OVP Deglitch Time tovpa (Note 5) - 10 - us
Short Circuit Protection
- - 0
Threshold Vscpa (Note 5) 30 %
Short Circuit Protection
Deglitch Time tscpa (Note 5) - 50 - us
Controllable by I12C interface,
Output Voltage Range Vout_B4_Lbo 50mV steps. 0.9 2.0 \%
Output Current louT_B4_LDO Vin_B4=2.8V t0 3.7V, 0.4 - - A
Ta=25°C, 1 i 1 %
Output Voltage Accurac AV Vin_B4-Vour B4 Lo > 0.4V
P 9 y OUT_B4_LDO Tj=-40°C to 125°C, > ] ) o
VIN_Ba-Vout_g4_Lpo > 0.4V
Regulator Enable, No Load ) 10 i uA
Supply Current IviN_B4 (Note 5)
Regulator Disable - 0 1 MA
B4_SST=0. 10% to 90% of
Viom (Note 5) ; 250 ) HS
. NOM
Internal Soft-Start Time Tss_g4_LDO B4_SST=1. 10% to 90% of
- 500 - us

BUCK4@ Vnowm (Note 5)

LDO Mode | OVP Threshold Vovp_B4 LDO 115 120 125 %
OVP Hysteresis Vovp_Hys (Note 5) - 5 - %
OVP Deglitch Time tovp_B4_LDO (Note 5) - 10 - V&

ILbo1 = 150mA, Vin_ B4 > 2.8V, - - 200 mV
Dropout Voltage Vbv_B4_LDO

ILbo1 = 300MA, Vin_B4 > 2.8V - - 400 mV
Discharge Resistor Rois_g4_Lpo (Note 5) - 9.4 - Q
Current Limit ILm_B4_LDO 400 500 600 mA
Current Shutdown
Deglitch Time tLIM_B4_LDO (Note 5) - 200 - us
Short Circuit Protection

- - 0
Threshold Vscp_g4_LDO (Note 5) 60 %
Short Circuit Protection
Deglitch Time tscp_B4_LpO (Note 5) - 50 - us
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LDO1 Input Voltage Range VIN_LDO1 LDO Mode 2.8 - 3.7
Controllable by I2C interface,
LDO1 Output Voltage Range | Vourt Lbo1 50mV steps. 1.0 - 2.7
Output Current louT_LDO1 VIN_Lpo1=2.8V to 3.7V, 0.4 - -
Ta=25°C, Vour=Default 1 i 1 %
Vin_Lpbo1-Vour tpo1 > 0.4V
Output Voltage Accuracy AVourt_Lbo1 Ti=-40°C to 125°C,
Vour=Default -2 - 2 %
Vin_Lpo1-Vour oo > 0.4V
Regulator Enable, No Load ) 10 i uA
Supply Current Ivin_LDO1 (Note 5)
Regulator Disable - 0 1 MA
LDO1_SST=0. 10% to 90%
of Vnom (Note 5) - 200 ; HS
. NOM
LDOL Internal Soft-Start Time Tss_Lpo1 LDOL_SST=1. 10% to 90% ] 260 _ -
of Vnowm (Note 5) H
OVP Threshold Vovp_Lbo1 115 120 125 %
OVP Hysteresis VovpP_LDO1,HYS - 5 - %
OVP Deglitch Time tovp_LDO1 - 10 - us
Dropout Voltage Vbv_Lbo1 |2LDSC$ =400mA, Vin_po1 > - - 400 mv
Discharge Resistor Rois_Lpo1 (Note 5) - 10 - Q
Current Limit ILmM_Lpo1 400 500 600- mA
Current Shutdown
Deglitch Time tLm_Lbo1 (Note 5) - 200 - us
Short Circuit Protection
- - 0
Threshold Vscp_Lbo1 (Note 5) 60 %
Short Circuit Protection
Deglitch Time tscp_Lbo1 (Note 5) - 50 - us
LDO1 Input Voltage Range VIN_Lpbo1 PLSW Mode 2.8 - 3.7 \%
PLSW Mode, (Note 5) - 12 - MA
Supply Current IvIN_LDO1 - -
Load Switch Disabled - 0 1 MA
Internal Soft-Start Time Tss_Loo1 10% to 90% of Vnowm (Note 5) - 200 - us
LDO1 @ Load Switch Current Limit ILim_Hs PLSW Mode 400 500 600 mA
Load Load Switch Current tum b (Note 5) - | 200 |- us
Switch Shutdown Deglitch Time
Load Switch Current
Shutdown Off-time (Note 5) i 10 i ms
Short Circuit Protection
- - 0
Threshold Vscp,Lpo1 (Note 5) 60 %
Short Circuit Protection
Deglitch Time tscp,LDo1 (Note 5) - 50 - us
LDO2 Input Voltage Range VIN_Lpbo1 LDO Mode 2.8 - 3.7 \%
Controllable by 12C interface,
LDO2 Output Voltage Range | Vout Lbo2 50mV steps. 1.0 - 2.7
Output Current lout_Lpo2 VIn_Lpo1=2.8V to 3.7V, 0.4 - - A
Ta=25°C, Vour=Default
' -1 - 1 %
LDO2 Vin_Lpbo1-Vour ooz > 0.4V °
Output Voltage Accuracy AVourt_1po2 Ti=-40°C to 125°C,
Vour=Default -2 - 2 %
ViN_Lpo1-Vout_Lpboz > 0.4V
Regulator Enable, No Load
Supply Current IVIN_LDO2 (Note 5) - 10 - MA
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Regulator Disable - 0 1 MA
LDO2_SST=0. 10% to 90%
of Vo (Note 5) ) 200 i Hs
Internal Soft-Start Time Tss_Lpbo2 LDO2_SST=1. 10% to 90% ] 250 _ .
of Vnom (Note 5) H
OVP Threshold Vovp_Lbo2 115 120 125 %
OVP Hysteresis Vovp_LDO2HYS (Note 5) - 5 - %
OVP Deglitch Time tovp_Lpo2 (Note 5) - 10 - V&
Dropout Voltage Vbv._Lbo2 |2LD8C6 = 400mA, Vi_Lpo > - - 400 mv
Discharge Resistor Rbis_Lbo2 (Note 5) - 10 - Q
Current Limit ILm_LDo2 400 500 600 mA
Current Shutdown
Deglitch Time fLm_Lpo2 (Note 5) - 200 - us
Short Circuit Protection
- - 0,
Threshold Vscp_Lpbo2 (Note 5) 60 %
Short Circuit Protection
Deglitch Time tscp_LDo2 (Note 5) - 50 - us
LDO2 Input Voltage Range VIN_LDO1 PLSW Mode 2.8 - 3.7 \%
PLSW Mode, (Note 5) - 12 - MA
Supply Current Ivin_LDo1 - -
Load Switch Disabled - 0 1 MA
Internal Soft-Start Time Tss_Lpo2 10% to 90% of Vnom (Note 5) - 200 - us
LDO2@ Load Switch Current Limit ILim_Hs 400 500 600 mA
Load Load Switch Cu.rrent. tuw s (Note 5) ) 200 i us
Switch Shutdown Deglitch Time
Load Switch Current
Shutdown Off-time (Note 5) ) 10 i ms
Short Circuit Protection
- - 0,
Threshold Vscp,Loo2 (Note 5) 60 %
Short Circuit Protection
Deglitch Time tscp,LDO2 (Note 5) - 50 - V&

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability
Note 2: 0 sa is measured in the natural convection at Ta = 25°C on Silergy EVB.

Note 3: The device is not guaranteed to function outside its operating conditions.

Note 4: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that Ta = Ty = 25°C.
Limits over the operating temperature range (See recommended operating conditions) and relevant voltage range(s) are
guaranteed by design, test, or statistical correlation.

Note 5: Guaranteed by design or statistical correlation and not production tested.
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Typical Performance Characteristics
(Ta=25°C)
Efficiency vs Output Current Efficiency vs Output Current
(Vin=3.3V, Buckl1=2.5V, L=0.47pH/DFE2016 12E-R47M=P2) (Vin=3.3V, Buck2=0.91V, L=0.47pH/DFE2016 12E-R47M=P2)
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Efficiency vs Output Current Efficiency vs Output Current
(Vin=3.3V, Buck3=0.78V, L=0.47pH/DFE2016 12E-R47M=P2) (Vin=3.3V, Buck4=1.2V, L=0.47pH/DFE2016 12E-R47M=P2)
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(V=3.3V, Buck1=2.5V, L=0.47piH, Cour=224F, lour=0~4A) (Vn=3.3V, Buck2=0.91V, L=0.47pH, Cour=22JF, loyr=0~2A)
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Output Voltage vs Load Current
(Vn=3.3V, Buck3=0.78V, L=0.47pH, Cour=22F, lour=0~4A)

Output Voltage vs Load Current
(Vin=3.3V, Buckd=1.2V, L=0.47H, Cour=22F, loyr=0~2A)
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(Vin=8.3V, Voum1=2.5V, Vour2=0.91V, Vou1s=0.78V, Vours=1.2V,
LDO1=1.8V, LDO2=1.8V)
> v
VIN 2V/div, / d
Buckl 2V/div
. BuCk2 0.5V/div
' Bucka 1V/div / I
|
|
: {
D Buck4 1V/div |
LDO1 2V/div
! J
-
LDO2 2V/div
Time (2ms/div)
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S/IERGY
Buck1 Power On Buck1 Power Off
(Vn=3.3V, Voun=2.5V, L=0.47pH, Cour=22F, lour=0A) (Vin=3.3V, Voun=2.5V, L=0.47pH, Cour=22F, lour=0A)
! VIN 2V/div Y
VIN 2vdfv [ *
! I; Buckl 1V/div |
Buckl 1V/div | i
(13 B l\.—_—,—
LX1 2V/div
LX1 2v/div
— i —————
IL1 1A/div IL1 1A/div
Time (2ms/div) Time (4ms/div)
Buck2 Power On Buck2 Power Off
(Vn=3.3V, Vourz=0.91V, L=0.47pH, Cour=224F, lour=0A) (Vn=3.3V, Vour2=0.91V, L=0.47pH, Cour=224F, lour=0A)
. — . i )
— ————s +
VIN  2V/div f VIN  2V/div ..
I | D |
. Buck2 0.5V/div . Buck2 0.5v/div \
LX2 2V/div X2 2VIdiv
W IL2 1A { b2 ALY
Time (4ms/div) Time (4ms/div)
Buck3 Power On Buck3 Power Off
(Vin=3.3V, Vour3=0.78V, L=0.47 pH, Cour=22F, loyr=0A) (Vin=3.3V, Vour3=0.78V, L=0.47pH, Cour=22F, loyr=0A)
— i
VIN  2V/div
+
VIN  2V/div [ [ —— ""n._
D T: Buck3 0.5v/idiv |
. Buck3 0.5v/div bl L
LX3 2V/div
LX3 2V/div |
s oady R 8 L3 2A/div
Time (4ms/div) Time (4ms/div)
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Buck4 Power On Buck4 Power Off
(Vin=3.3V, Vours=1.1V, L=0.47uH, Cour=22uF, lour=0A) (Vn=3.3V, Vours=1.1V, L=0.47uH, Cour=22F, lour=0A)
i ) — .
ettt
= | ¢ L
D W) AV ‘ 0 e VIN  2V/div
Buck4 0.5V/div \ Buck4 0.5V/div
b D
LX4 2V/div LX4 2V/div
L4 LAV l B L4 1A/div
- . . - T'mé 4ms/di
Time (4ms/div) me ( V)
LDO1 Power On LDO1 Power Off
(Vn=3.3V, Vours=1.8V, Cour=1HF, lour=0A) (Vin=3.3V, Vours=1.8V, Cour=1uF, loyr=0A)
) — i -
i —_— #
VIN  2V/div { VIN  2V/div
i 1]
LDO1 1V/div LDO1 1V/div
ILDO1 _0.2A/div ILDO1  0.2A/div
— — —
Time (4ms/div) Time (4ms/div)
LDO2 Power On LDO2 Power Off
(Vn=3.3V, Vours=1.8V, Cour=1uF, lour=0A) (Vn=3.3V, Vours=1.8V, Cour=1HF, lour=0A)
i _—_— #
VIN  2V/div | "'-q.._ VIN  2V/div
]
| 1]
. LDO2_1v/div ! L LDO2 1vidiv
ILDO2 __0.2A/div ILDO2 __0.2A/div
Time (4ms/div) Time (4ms/div)
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Buckl Waveforms
(FCCM Mode, Viy=3.3V, Vour:1=2.5V, L=0.47pH, Cour=224F, loyr=4A)

—

Vour:  0.01Vi

DerWWyfJMW{N‘V‘!M\NV?/NMMMMNW

loutt 2A/div

Time (1us/div)

Buck3 Waveforms
(FCCM Mode, Viy=3.3V, Vours=0.78V, L=0.47H, Coyr=22F, loyr=4A)

——

M«x«f\mél«ww S

louTts 2A/div

Time (1us/div)

Buckl Load Transient
(Vin=3.3V, Vouni=2.5V, L=0.47pH, Cour=22F, loyr=0.05A~2A(0.2A/us))

E -
Vour:  0.05V/div

T

loutt 1A/div
EE N E NS E e NS W e =

Buck2 Waveforms

(FCCM Mode, Vin=3.3V, Vour2=0.91V, L=0.47uH, Cour=22F, loyr=2A)

——

9\)\% W‘\)\w\ *\ ‘\’{'! \%}««V\ 'fl\l‘,’\'\}\)“)\)"ﬂ\l\"\‘\*
Tme sy

Buck4 Waveforms
(FCCM Mode, Vin=3.3V, Vours=1.2V, L=0.47H, Cour=22F, lour=2A)

M
u

Voura  0.01V/div

PAVAY N\MWNNM’\AV\W\WWV WA

louTa 2A/div

Time (1us/div)

Buckl Load Transient
(Vin=3.3V, Vour1=2.5V, L=0.47uH, Cour=22F, loyt=2A~4A(0.2A/ps))

u
Vour:  0.05V/div

loutt 2A/div
O R

EEEE H-‘.II-HIIIII-- . - "
T % -u::- .: l g = ";F - c.,...f_
Time (2ms/div) Time (2ms/div)
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Buck2 Load Transient
(Vin=3.3V, Vour,=0.91V, L=0.47 pH, Cour=22pF, loyr=0.05A~1A(0.2A/ps))

Vourz  0.01V/div

PR

loutz 1A/div
EEEEERENEENEREENEENEEN NN

- ¢
] i i

[ M Yo i aial

Time (2ms/div)

Buck3 Load Transient
(Vin=3.3V, Vours=0.78V, L=0.47H, Cour=224F, lour=0.05A~2A(0.2A/lS))
.
Vours  0.01V/div

louts 1A/div
IR E R AR

.. ...
o 0] . | T
(1] (L

e M ¥n

Time (2ms/div)

Buck4 Load Transient
(Vin=3.3V, Vours=1.2V, L=0.47pH, Cou1=22UF, loy=0.05A~1A(0.2A/us))

Vours  0.01V/div

louts 1A/div

2] 4 | o i [4
[4] [ LEN] al Bk
iale B [ Alies
Time (2ms/div)

Buck2 Load Transient
(Vin=3.3V, Vour2=0.91V, L=0.47 pH, Cour=22F, lout=1A~2A(0.2A/ps))

Vour2  0.01V/div

lout2 1A/div
HEEEEEEEEESESRSESEER®ERSRE®=E®N)}

=]

a
4] A4
il i i

Time (2ms/div)

Buck3 Load Transient
(Vin=3.3V, Vours=0.78V, L=0.47H, Cour=22F, loyr=2A~4A(0.2A/lS))
I
Vours, 0.01V/div

louts 2A/div
o o i W o O W e e R o

=]

1 (/] =
| 4] LN
o] £ [

Time (2ms/div)

Buck4 Load Transient
(Vin=3.3V, Vours=1.2V, L=0.47puH, Cour=22F, lour=1A~2A(0.2A/ps))

Vours  0.01V/div

louta 1A/div

Do wmm
]

[ (-] " [4]
4] [ EEN: T
] gy Ya

Time (2ms/div)
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Typical Application

GPIO2=Floating, GPI03=High, GPIO4=High.

Vi (3.3V) L, 0.47pH
. VIN_B1 SW_B1 PNy _ o Voun
Crs 1 4A Buckl L com 28
10uF/ T PGND12 FB B1 2214F/0603/
0402/, 6.3V
6.3V
VIN_B2 SW_B2 L2 0.47pH Vourz
o ’—_T_—°C 0.91V
100 PGND12 2A Buckz FB_B2 22410603/
0402/ 6.3V
6.3V
VIN_B3 Sw_B3 L 0.47uH v
ouT3
Cra L c 0.78V
10pF T I PGND34 4A Bucks FB_B3 22uFI0603/
0402/<% 6.3V
6.3v Ls 0.47uH
VIN_B4 SW_B4 24 Voura
Cna L 2A Buck4 Cours 1.1V
10pF/ ] PGND34 (Buck Mode) FB_B4 22F/0603/
0402/ 6.3V
6.3V
VIN_LDO1 LDO1 LDOl. - o Vouts
Cos l (LDO Mode) 1T Cours 1.8V
1pF/ llpF/OAOZI
0402/ 6.3V
6.3V LDO2
LDO2 V.
AVIN P ouTe
__T__.C.Ne (LDO/PLSW Mode) 1 cop 33ViSY
1uF/ $ 1uF/0402/
0402/ 6.3V
6.3V
——— -l GP102 (Buckl/Buck2 Bank)
—— -l GP103 (Buck3/Power ON DLY Bank)
—— QI GPI04 (Buck4/LDO1 Bank)
—— R GPIO5 (DPSLP) GPIO1 (NRESET)l———»
——» QI GPI06 (LDO2 Mode)
-«——HGPIO7 (12C 10)
———» W GPIOS (SLEEP)
———»NsCL
AGND
<«——» QSDA
Note: Buckl lout> 2.5A, Cout=22uF/0603/6.3V x2.
()
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GPIO2=Floating, GPIO3=

Floating, GP104=Floating.

Vi (3.3V) Ly 0.47pH
C'N VIN_B1 SW_B1 p . o Vour
Cny L 4A Buckl Con 2%V
10pF/ PGND12 FB B1 22F/0603/
0402/ L, 6.3V
6.3V
) VIN_B2 SW_B2 L 0.474H Vours
Cn2 C 0.91v
2A Buck2 ouT2
10uF/ PGND12 FB_B2 22uF/0603/
0402/ 6.3V
6.3V
VIN_B3 Sw_B3 La 0.47pH Vours
Crs L I I 1 I .2 o78v
= 4A Buck3 ouTs
10F/ PGND34 FB_B3 22uF/0603/
0402/ & 6.3V
6.3V
VIN_B4 Sw_B4 L4 0.47uH Voure
Cia L 2A Buck4 Couta 1.2v
10pF/ PGND34 (Buck Mode) FB_B4 22F/0603/
0402/ & 6.3V
6.3V
J VIN_LDO1 LDO1 LDO1 & o o Vours
Cns (LDO Mode) l Cours 1.8V
1pF/ 1pF/0402/
moz/l 6.3V
6.3V
LDO2 LDO2
AVIN Py o Vouts
Con (LDO/PLSW Mode) * 1 coye  33ViL8V
1uF/ $lpF/0402/
0402/ 6.3V
6.3V
—— -l GP102 (Buck1/Buck2 Bank)
———— -l GPI03 (Buck3/Power ON DLY Bank)
— -l GP 104 (Buck4/LDO1 Bank)
————»QGPIO5 (DPSLP)
——» M GPIO6 (LDO2 Mode)
GPIO7 (I12C 10) GPIO1 (NRESET)f———»
——»B GPIO8 (SLEEP)
——»QscL
<«——»QsDA

Note: Buckl lout > 2.5A,

AGND P

Cout=22uF/0603/6.3V x2.

(b)

DS_SY70202S Rev. 1.0
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GPIO2=Floating, GPIO3=Low, GPIO4=Low.

\c/w (3.3v) VIN_B1 SW_B1 L1 0.47pH R o Voun
Con 1T 25V
= 4A Buckl OuT1
10pF/ PGND12 FB_B1 ; 22UF/0603/
0402/v 6.3V
6.3V
) VIN_B2 SW_B2 L2 0.47uH Vourz
’__T_—° 1.2V
Ciz PGND12 2A Buck2 Courz
10pF/ FB_B2 22F/0603/
0402/ 6.3V
6.3V
VIN_B3 Sw_B3 Ls 0.47uH Vours
P I ° 0.78v
Cis L PGND34 4A Buck3 Cours
10uF/ FB_B3 224F/0603/
0402/47 6.3V
6.3V
VIN_B4 SW_B4 _ o Vours
Cna L 2A Buck4 1 com 1.8V
10pF/ PGND34 (LDO Mode) FB_B4 $ 1uF/0402/
0402/ <7 6.3V
6.3V
i VIN_LDO1 LDO1 LDO1L _ Vours
oY (PLSW Mode) L T o ° s
1pF/ $ 1uF/0402/
0402/ 6.3V
6.3V
AVIN LDO2 LDO2 & _ o Vours
Cis I N (LDO/PLSW Mode) l Coure 3.3V/1.8V
LuF/ $ 1pFI0402/
0402/ 6.3V
6.3V :
—— N GPI02 (Buck1/Buck2 Bank)
—— M GPI103 (Buck3/Power ON DLY Bank)
———»Q GPI04 (Buck4/LDO1 Bark)
————»QGPIO5 (DPSLP)
—— » N GPI0O6 (LDO2 Mode)
-+——HN GPIO7 (12C 10) GPIO1 (NRESET)j—»
—— >R GPIO8 (SLEEP)
—»HQscL
AGND
<«——» B SDA

Note: Buckl lout > 2.5A, Cout=22uF/0603/6.3V x2.

(©
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GPIO2=High, GP103=Floating, GPIO4=Floating.

Vi (3.3V) VIN_B1 sw p1f Le0A7WH Vours
(o2 — Y'Y\ & o
Cus L PGND12 4A Buckl L com 2%
10pF/7 FB_B1 22F/0603/
0402/ L, 6.3V
6.3V
) VIN_B2 SW_B2 L. 0-47uH Vours
Cn2 c 0.91v
2A Buck2 ou?
100F/ PGND12 ue FB_B2 2244F/0603/
0402/ 6.3V
6.3V
VIN_B3 SW_B3 La 0.474H Vours
Cns L C, 0.78V
= | 4A Buck3 ouTs
10pF/ PGND34 . FB_B3 22uF/0603/
0402/47 6.3V
6.3V
VIN_B4 SW_B4 Ls 0.47yH Vours
Cna L 2A Buck4 Cours 1.2V
T PGND34
10pF/ " (Buck Mode) FB_B4 221F/0603/
0402/ < 6.3V
6.3V
) VIN_LDO1 LDO1 LDo1 4 o o Vours
Cws (LDO Mode) l Cous 1.8V
1pF/ 1uF/0402/
0402/ 6.3V
6.3V
LDO2 LDO2
AVIN ] * o Vours
Cwe I | (LDO/PLSW Mode) l Cours 3.3V/1.8V
1uF/ 1uF/0402/
0402/ 6.3V
6.3V '
—— N GPI02 (Buck1/Buck2 Bank)
——— W GP103 (Buck3/Power ON DLY Bank)
——» N GPIO4 (Buck4/LDO1 Bank)
—— »QGPIO5 (DPSLP)
—»N GPI06 (LDO2 Mode)
-+—HY GPIO7 (12C I0) GPIO1 ("RESET)——»
——» QW GPIO8 (SLEEP)
——»QscL

-4—» QI SDA

AGND Tj7

Note: Buckl lout > 2.5A, Cout=22uF/0603/6.3V x2.

(d)
Figure 3. Application Circuit for (a) Application A, (b) Application B, (c) Application C, (d) Application D
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Power On/Off Sequence

LDO1
LDO2
Buckl
Buck2
Buck3
Buck4

EXT_EN

NRESET
(GPIO1)

® Power-on delay time:
tLoo1,0n/ tLpoz,0n/ teucki,oN/ tBuck2,oN/ tBucks,oN/tBucka,oN/tEXT_EN,ON =0~7.5ms, 0.5ms/step.
® Power-off delay time:

UVLO_R SYS_OK

VIN ___J/f i

UVLO_F 23V
| (Logic off)

™~

t t '
syson |tooLon,

!
}
tipo1,oFF I<"| |
I |
1
}

texT ENON

thRESET,DLY

\ 4

texT_EN,OFF : > |

Figure 4. Power On/Off Sequence

thRESET,OFF :‘ >

tLoo1,0FF/ tLpoz2,0FF/ teuckt,oFF/ tBuck2,0FF/ tBuck3,0FF/tBucks,oF F/tEXT EN,OFF/thrESET,0FF=0MS, 0.25ms, 0.5ms, or 1ms.

® nRESET delay time:

tnreseT,oLy =0.5ms, 1ms, 2ms, 4ms, 8ms, or 16ms.
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SLEEP and DPSLE Sequence

After nRESET goes high, user need to set the

SLEEP/DPSLP on/off rail, VSET1, or sequence by 1’C. Enter Exit
Sleep Mode Sleep Mode
UVLO_R SYSFOK \ | Y
] } } |
VIN d I : o I
| [ | | |
| | | | tioosorr s | |
LDO1 | tsyson |lmm,on/ T o | toorwe,
I — e e ! | |
i | 1 | tpo2.0FF |, <>, |
LDO2 | | tipozon ! I | | I toozwp I
. L | | | —
i | 1 | | teuckiorr | <>, | |
Buckl | | tBuck1,oN I/ : 1\ | taucke,wp \/
N > ' »
i | { I tauckeorr | > | |
T
Buck2 | | taucke,on :/ : | |'\ | taucke.wp :
t ; { | | | + 1
| | |
Buck3 | | tauckaon | I VSETO N f VSETO
. " | [ | MsET1 |
| | | ' | [
Buck4 | | taucks, N | : VSETO I\ VSET1 1/ VSETO
f ; 1 L texr_enorr | |
EXT_EN : | texT_enon | | :0 | | text_enwe
T T ' : | I T s
nRESET | | timesET oLy T t
(GPIO1) I I MRESET | [ !
T T | |
SLEEP | I : | |
(GMOSL_____%____J | L_4___J
(a)
After NnRESET goes high, user need to set the
f 2
SLEEP/DPSLP on/off rail, VSET1, or sequence by I°C. Enter Exit
\ Deep Sleep Mode Deep Sleep Mode
UVLO_R SYIS_OK N

)
VIN i I
N
t.

I
| |

tLpos.orF | > ! :
| |
|

|
|
|
|
| I | }
LDO1 | tsyson  Itiooion :/ | | tLDOLWP:
P e— e 3 | | >
| | 1 | ! tLpoz,0FF ey | |
LDO2 | | toozon | I PN 1 oo
: B pe——>
i | 1 \ ! laucKl.oFF! s ! | 1
t+
Buckl | | tauck1,0n I/ | [ | tauck,wp :
: e——> \ >V
i | { ! touckz.ore | : |
Buck2 | oo ) | VSETO |\ VsET2l/ VSETO
: | { ! tauckaore | ! |
Buck3 | | tBucks,oN : ; VSETO | NSET?! VSETO
I S ———
: ; o ! touckaors | <> | |
t t
Buck4 | ! tBucks,oN | | | I’\ | tBucka. WP |
T | 1 L ! text enorr |€> | : 1
EXT_EN : | texT_enon : : | | text_enwp
T + | [ i .
nRESET ! ! thRESET.DLY ! T T !
(GPIO1) | ! . | . !
T t 1 | | |
| I + |
|
I

DPSLP |
(b)

Figure 5. Power on/Off Sequence
(a) Enter/Exist Sleep Mode and (b) Enter/Exist Deep Sleep Mode

® \Wake up delay time:
tioo1,wp/ tLooz,wp/ teucki,wp/ teucke,wp/ tBucks wr/tsucka wp/text_enwp =0~1.5ms, 0.5ms/step.
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Detailed Description

Overview
Output Output | .
Program Program Mode OuT HSLCi: rl:]ri:ent Déig?;?re So_:‘_tin?;art
Range Step MAX
BUCK1 1.6-3.0V 25mV Buck 4.0A 5.6A 4.4Q 250/500us
BUCK?2
RANG1 0.9-2.0V 10mv Buck 2.0A 3.6A 9.4Q 250/500us
BUCK2
RANG? 0.5-1.6V 10mv Buck 2.0A 3.6A 9.4Q 250/500ps
BUCK3 0.5-1.2V 10mVv Buck 4.0A 5.6A 9.4Q 250/500us
BUCK4 0.9-2.0V 50mV B‘E‘Bkoor 2.0A 3.6A 9.4Q 250/500ps
LDO or LDO, PLSW:
LDO1 1.0-2.7V 50mV PLSW 0.4A 0.5A 10Q 200/360us
LDO or LDO, PLSW:
LDO2 1.0-2.7V 50mV BLSW 0.4A 0.5A 10Q 200/360us
Power Sequence
UVLO_R SYS_OK UVLO_F 2.3V

| |

|
| |
[ [ | '
LDO1 tsys,on  |fLoo1,on I
! sys ! I tibo1,0FF :“’| |
R |
| PRI\
LDO2 | | tozon | tiooz.orr 14>\
1 |<—> I I
T T
| | L ’ : |
Buckl | | tBuck1,oN |/ teucki,oFF |4"|
T T | I |
Buck? | | | O\
I I tauck2,0n |/ teuckz,oFF |“>|
>
i i o —\
t
Buck3 | | taucka,oN |/ taucks,oFF |<—>: I
Buck4 | | | ' : i
uc
| I tBucka,on R |/ taucka.oFF |<—>: |
f T 1 ' |
EXT_EN : : texT_En,ON text_en.orr :0 I
< > I I
T T L
NnRESET : : thresET DLY tareser.orr 1| |
(GPIO1) < > S
T T

Lo
Figure 6. VIN Power On/Off Sequence

(1) When Vin exceeds UVLO rising threshold, each channel will start up after the system delay tsyson(typ=1.4ms). During
the system delay, the device will judge the GP102/3/4 status to define each channel default setting such as operating
mode, output voltage and power on delay. The power-on delay time can be set from Oms to 7.5ms (0.5ms/Step) to
provide different power sequence for customer. If Vinis smaller than UVLO falling threshold, all channels will be turned off
after the delay time, the power-off delay time also can be set as Oms, 0.25ms, 0.5ms or 1ms..
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(2) NnRESET and EXT_EN are open drain outputs. It is high impedance after the delay time when Vin exceeds UVLO rising
threshold. The delay time of NRESET can be set from 0.5ms to 16ms and the delay time of EXT_EN can be set from Oms
to 7.5ms (0.5ms/Step). The nRESET and EXT_EN will be pulled low immediately when any output is out of regulation and
Vinis lower than UVLO falling threshold. And, the nRESET stays high in sleep and deep sleep mode.

.Under-Voltage Lockout (UVLO)

The UVLO is achieved by detecting VIN voltage. If the voltage of AVIN pin exceeds Vinrising Voltage(typ.=2.6V), all rails
will start up after delay time. When AVIN pin voltage is lower than VinraLLin Voltage(typ.=2.5V), all rails are shut down
after delay time. The UVLO hysteresis (typ.=0.1V) is designed to prevent shutdown caused by supply transients.

.External Enable (EXT_EN)

The SY70202S provides an external power supply enable function, EXT_EN which is used to control an external regulator.
If the voltage of AVIN pin exceeds VinRrising Voltage(typ.=2.6V), the EXT_EN will become high impedance after fixed delay.
When AVIN pin voltage is lower than Vinraling Voltage(typ.=2.5V) or fault occurs, the EXT_EN will goes low after the
delay time. And, the EXT_EN can be set enable or disable on sleep or deep sleep mode by bit [6] at register 0x08h and
0x09h, respectively.

GPIOx Setting

The SY70202S has eight GPIO pins. Each GPIO can be programmed for a specific function for different applications. The
GPI02, GPIO3, and GPIO4 are the 3-level GPIOs that can be configured to set the output voltage of the power rail and
the power on delay.

GPIO1:

Open drain output, as an nRESET function. nRESET acts a power good indicator, which is an open drain output. This pin
will become high impedance after fixed delay. It will be pulled low immediately when any output goes out of regulation or
AVIN pin voltage is lower than Vinraiing. The input trigger of nRESET can be set SYS_OK or Buck2_PG by bit [7] at
register 0x14h.

Note: If NRESET input trigger set as Buck2_PG, the power on delay time of Buck2 must be longer than other power rails.

After power on, after all channels turn on with sequence and then nRESET turn high with specific delay time.

If Vin drop below UVLO falling threshold and recover above UVLO rising threshold again, PMIC will reset and restart with
default power on sequence as first time power on.

UVLO_R ! UVLO_R,

|
|
VIN ! |

| |

: Power on : Power on
NRESET | delay delay
(GPIO1) ; !

| |

OTP Reload
Figure 7. nRESET Logic When V\y Drop below 2.3V
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GPI102:
Input pin, as a Buckl and Buck2 output voltage select pin. The Buckl output voltage can be set by B1_VSET, and the

Buck?2 output voltage can be set by B2 VSET. Buckl and Buck2 have three options for user to select the different default
configuration. The GPIO2 status must be set before UVLO and cannot be changed while the converter is running. After
the converter is running, the setting of the Buck operating mode and output voltage can be changed by I>C.

Table 1. GPIO2 Function Selection

SY70202S

GPIO2 Buckl Output Voltage Buck2 Output Voltage
B2 VSET0=0.91V
High Bl VSET=2.6V B2 VSET1=0.91V

B2 _VSET2=0.91V
B2_VSET0=0.91V
Floating B1_VSET=2.5V B2_VSET1=0.91V
B2_VSET2=0.91V

B2_VSET0=1.2V
Low B1_VSET=2.5V B2_VSET1=1.2V
B2_VSET2=1.2V

GPI0O3:

Input pin, as a Buck3 output voltage and power on delay option select pin. The output voltage of Buck3 and the power on
delay of each rail can be configured by GPIO3. There have three options for user to select the different default
configurations. The GPIO3 status must be set before UVLO and cannot be changed while the converter is running. After
the converter is running, the setting of the Buck operating mode and output voltage can be changed by I2C.

Table 2. GPIO3 Function Selection

GPIO3 Bl QuiTp! Power on Delay
Voltage
B3 _VSET0=0.78V
High B3_VSET1=0.78V Sequence A

B3 VSET2=0.78V
B3 _VSET0=0.78V
Floating B3_VSET1=0.78V Sequence B
B3 VSET2=0.78V
B3 _VSET0=0.78V
Low B3_VSET1=0.78V Sequence C
B3 VSET2=0.78V

Table 3. Power-on Sequence

Rail GPIO3=High | GPIO3=Floating GPIO3=Low

Sequence A Sequence B Sequence C
Buckl 3.50ms 3.00ms 3.00ms
Buck2 0.50ms 0.50ms 0.50ms
Buck3 0.50ms 0.50ms 0.00ms
Buck4 3.00ms 3.50ms 1.50ms
LDO1 2.00ms 2.00ms 2.00ms
LDO2 2.00ms 2.00ms 2.00ms

o T Sy X
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Buck2

VSETO

S/IERGY
PS3.5 PS4.0
After NnRESET goes high, user need to set the SLEEP/DPSLP
on/off rail, VSET1, VSET2, or sequence by I°C. DPSLP Sleep
UVLOR SYs_OK Mode Mode
VIN
| |
_/r | SST=0.25ms { | |
Buck3 L | : | VSETO U yepro | ysery | VSETO
SoC Core 0.78V | o
¢ ) —o—fi‘/ Y SST=0.2ms : | !
LDO2 | 10.5m$ I T : :
(SoC 10 1.8V) [ |_20ms !/ i 1 i
t L | ] |
LDO1 : : | | SST=0.2ms | I |
(DDR Core_1.8V) | | 20ms |/ r\ ] |tLmep:
Buckd . f———¥| sST=0.25ms : ! .
| I I 4
(DDR 10_1.1V) | w20 A : ! taawe 1/
f f T 1 s5T=0.25ms ) ] —
Buckl | | 3 | |
(NAND Core 2.5V) | 5ms i/l I\ | toawe 1/
! VSETO

|
|
(NAND 10 0.91V) | >/ |SST=0.25ms
-

nRESET ) 0.
8ms

VSET2 ! VSET1

(GPIO1)

DPSLP

\

(GPIO5)

SLEEP

---b-4S

L |

12C
Command

12C data N

I

|
|
T
|
:
|
(GPIOS) !
|
|
|
|
]

B

GPIO3 / GPIO3=High

Figure 8. Power Sequence of Sequence A

After nRESET goes high, user need to set the SLEEP/DPSLP

Enter

Exit

on/off rail, VSET1, VSET2, or sequence by I°C. Sleep Mode Sleep Mode
UVLIO_R SYSI_OK \~| \I I/
VIN i X T | T
| | SST=0.2ms : | |
LDO2 | ! | | : : :
(SoC 1/0 1.8V) | eov 1 2.0ms |/': I | |
| | ' [ I I
LDO1 : : soms 1 SST=02ms : : :
(SoC 1/0 1.8V) ! A | \ \
Bucka i i - SST=0.25ms | | | \
(SoC PHY 1.2V) [ P — | ! fauckewe |
, ' ' ! ! VSETO | : VSETO
Buck3 | 11 i T VSET1
| | 1/I SST=0.25ms [ Vv
(SoC Core 0.78V) > /I SST=0.25ms : | |
Buckl I 10.Ems 1) | | |
(NF_Core 2.5V) ! o 3oms /I | T( \
Buck2 i —— / : VSETO - : VSETO
(NF_I0 0.92V) | LY/ ssT=028ms | \ ! !
I
NnRESET | [P 1 1
0.5ms
8.0ms | |
(GPIOY) ! I q! \[ ! !
| |
SLEEP ! [
|
(GPIO8) ; I/ /! \-|
12C data | ' !
12C ﬁ
Command
GPIO3=Floating
GPIO3

Figure 9. Power Sequence of Sequence B
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Buckl {1 §ST=O.25ms

|

|

|

|

T

|

(NAND Core 2.5V) |
Buck2 : :

|

|

|

T

|

|

T

SJIERGY
After NnRESET goes high, user need to set the SLEEP/DPSLP Enter Exit
on/off rail, VSET1, VSET2,0r sequence by I°C. Sleep Mode Sleep Mode
UVLO_R SYS_OK I N Vs
) 1 |
VIN | |
| |
J I SST=0.2ms ! !
LDO2 Iy | I} : :
(SoC 10 1.8V) el 20ms /1 | |
' — l l
Buck3 : | §ST=0.25ms VSETO, VSET1, VSETO
(SoC Core 0.78V) | /1 | Vv’
| = | |
Buckd ! \ S.ST 0.25ms X X
SoC PHY_1.2V 1 15ms /) ! !
( - ) h './: SST=0.2ms | |
LDO1 I ooms |/ 1 1
(SoC PHY_1.8V) 20 A I I
. ! :
|
|

|
(NAND 10 0.91V) lesl/| SST=0.25ms

NRESET
(GPIO1)

|
:O.Sms 8.0ms

L

SLEEP
(GPIO8)

I
I
|
|
|
|
|
|
|
|
I

I
&J/i |
7 I
T
I
I
|
]
1
1
|

12C data
12C
Command

4

GPIO3 GPIO3=Low

Figure 10. Power Sequence of Sequence C
GPI104:

Input pin, as a Buck4 and LDO1 function select pin. The Buck4 can be set operating on buck or LDO mode by B4 Mode.
If the Buck4 operating on Buck mode, the output voltage can be set by B4 VSET. The Buck4 output voltage increase can
be set by B4 Add, and only Buck mode can be set. And, the LDOL1 can be set operating on LDO or PLSW mode by
LDO1_ Mode. If the LDO1 operating on LDO mode, the output voltage can be set by LDO1_VSET. Buck4 and LDO1 have
three options for user to select the different default configuration. The GPI0O4 status must be set before UVLO and cannot
be changed while the converter is running. After the converter is running, the setting of the Buck operating mode and
output voltage can be changed by 12C.

Table 4. GP10O4 Function Selection

GPIO4 Buck4 Mode and LDO1 Mode and
Output Voltage Output Voltage
B4_Add=0, _
High B4_Mode=Buck Mode, Il:ggi_\'\;lgg?—li%c\)/ Mode
B4 VSET=1.1V - -
B4_Add=0, _
Floating | B4 _Mode=Buck Mode, tggi—\'\fgg?r__li%c\)/ Mode
B4 VSET=1.2V — e
B4_Mode= LDO Mode, _
Low B4 VSET=1.8V LDO1 Mode=PLSW

GPIOS:

GPIO5 can be configured as a DPSLP mode input pin, a nIRQ(SYSWARN) output pin, or an I2C controlled output pin by
bit [7:6] at register 0x15h. User can modified the function of GPIO5 by I°C after nRESET goes high.

DPSLP mode: Input pin. The DPSLP function is level trigger. If the GPIOS5 is pulled high (>1.2V), the device operates at
ACTIVE mode; if the GPIOS5 is pulled low (<0.55V), the device operates at DPSLP mode.

[2C Controlled Output: GPIO5 can be configured as the 12C controlled open drain output. The output can be selected
HIGH or LOW by bit [1] at register 0x15h.

DS_SY70202S Rev. 1.0
© 2025 Silergy Corp.

27
All Rights Reserved.

Silergy Corp. Confidential- Prepared for Customer Use Only



S

SY70202S

S’I ERGY
Block Diagram of I°C Timing Diagram of I°C

Controlled Output 1.8V Controlled Output

GPIO5
GPIO5
ON/OFF [
Controlled o) 0x15h
byl’c T 11] 1h Oh 1h
Register —_—

Figure 11. Block Diagram and Timing Diagram of I12C Controlled Output Function

nIRQ(SYSWARN) Output: GPIO5 can be configured as the nIRQ(SYSWARN) open drain output. If AVIN < SYSWARN
(typ=2.9V), the IC asserts the nIRQ interrupt. GPIO5 will goes low. The nIRQ pin only de-asserts after the fault condition

is no longer present and the corresponding fault bit is read via I2C.
UVLO_R SYS_OK VIN < 2.9V
'

VIN

GPIO5 | @ams) |
(nIRQ)

0x17h [6]
SYSWARN

B et et R

NRESET
(GPI101)

12C
Command

>
thReSET.DLY

12C data

|
: \D Read register 0x17h.
|
U

| )
Before nRESET goes high,
SYSWARN will not response.

Figure 16. Timing Diagram of nIRQ (SYSWARN)

GPIOG6:

Input pin, as a LDO2 mode select pin. LDO2 operating status can be configured by GPIO6. If the GPIO6 is pulled high, it
operates at LDO mode; if the GPIO6 is pulled low, it operates at PLSW mode. The LDO2 mode will be latched after LDO2
power-on delay.

UVLO_R SYS_OK
|

VIN
(3.3V) / :

The margin is ~100us

| |<>|/
LDO2 | tyson tipozon |‘%D02=1.8V, LDO Mode
I
GPIO6 ;
|

I
I
I
I
< > <
I
I
]
I

N

After power-on delay time, the LDO2 mode
can not modified by GPIO6

Figure 12. Timing Diagram of GPIO6 Function
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GPIO7Y:

GPIO7 can be configured as an EXT_EN output pin, an I2C controlled output pin, or a PWRDIS input pin by bit [5:4] at
register 0x15h. User can be modified the function of GPIO7 by I2C after nRESET goes high.

SY70202S

[2C Controlled Output: GPIO7 can be configured as the 12C controlled open drain output. The output can be selected
HIGH or LOW by bit [0] at register Ox15h.

Block Diagram of I°C Timing Diagram of I°C
Controlled Output 1.8V Controlled Output
GPIO7
GPIO7

ON/OFF [

Controlled o) 0x15h
byl’c — 0] 1h 0Oh 1h
Register _—

Figure 13. Block Diagram and Timing Diagram of I12C Controlled Output Function

PWRDIS Input: GPIO7 can be configured as the PWRDIS input. If the GPIO7 is pulled high (>1.2V), all rails will be shut
down; if the GPIO7 is pulled low (<0.55V), all rails will power up with sequence. PWRDIS can be considered a global
enable for the device. If PWRDIS is high during power-on, this will hold off the device from powering on the rails.

After nNRESET goes high, user need to set the Enter Exit
SLEEP/DPSLP on/off rail, VSET1, or sequence by I°C. Sleep Mode Sleep Mode
UVLO_R SYS_OK ~ x| Ve SYS_OK
VIN L + + i i L L
| | | |
I I SST=0.2ms } ! ! J | I SST=0.2ms
LDO2 | | | T | ! I
(SoC 1/0 1.8V) | oo | 20ms /) | ! ! ! | beov | 20ms /)
| I | | | 11
| | = | =
LDO1 | | 20ms | |SST=0.2ms : | | | | 20ms | |SST=0.2ms
(SoC 1/0 1.8V) [ /i | ! ! ! /!
/1 SST=0.25ms | | | \ 1 + ¥ SST=0.25ms
Buck4 ! ! 3.5ms LA T | ! 3.5ms !
(SoC PHY 1.2V) [ r—“/} I | lpuceawe | ——/
i | VSETO | T VSETO | i
Buck3 | Y T VSET1 Y
I || /1 SST=0.25ms | I ) I | |/I SST=0.25ms
(SoC Core 0.78V) =/ SST=0.25ms | } } : /1 SST=0.25ms
Buck1 | 10.8m's I F T | I 10.5ms !
(NF_Core 2.5V) | | 3.0ms 1/1 | A\ / | 3.0ms 1/1
- } >/, 1 vseTy/ ! VSETO ! f !
Buck2 | [ T J VSET1 } J\ L
(NF_IO 0.91V) ! /| sST=0.25ms | V /“ f 1 les/| S5T=0.25ms
|
nRESET | I | | | e
(GPIO1) | 0.5ms 8.0ms [ \{ } } ‘ 0.5ms 8.0ms r
: ; | ; S|
} f 1 | | ] |
SLEEP ! I }
! [
(GPIOB) ; L /i | L
12C data__| ' !

GPI0O3=Floating
GPIO3

|

12¢ \H !
Command I
1

1

1

|
|
+
|
|
T
|

|

|

|

T

|

I

t T
PWRDIS |
(GPIO7) I
F T

! |

Reload GPIO/OTP data to reset
register data to default setting.

Figure 14. Conceptual of Timing Diagram for PWRDIS during Operating
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UVLO_R SYS_OK SYS_OK
| I

VIN

|
|
LDO2 I
(SoC 1/0 3.3V) 1 fomon
|
|
|
|

Buck4
(SoC PHY 1.2V)
Buck3
(SoC Core 0.78V)
Buckl | I
(NF_Core 2.5V) ! !
Buck2 |
(NF_10 0.91V)
NRESET
(GPIO1)

|
tBuck1,0N /
1

tBuck2,oN :/
|
thrESETDLY

(GPIOB)

Floating
GPI102/3/4

|
|
T
|
|
T
SLEEP :
T
|
|
T
|

PWRDIS

|
|
|
|
|
|
|
|
I
(GPIO7) :
|

Reload GPIO/OTP data to reset
register data to default setting.

Figure 15. Conceptual of Timing Diagram for PWRDIS during Vi Power-on

GPI08:

Input pin, as a SLEEP pin. The sleep function is level trigger. If the GPIOS8 is pulled high (>1.2V), the device operates at
ACTIVE mode; if the GPIO8 is pulled low (<0.55V), the device operates at SLEEP mode.

GPIO Initial Status

GPIO Function Pin Initial Status
GPIO1 NnRESET Open drain output NA
GPIO2 Buckl and Buck2 Bank Input
GPIO3 Buck3 and Power on delay Bank Input NA
GPIO4 Buck4 and LDO1 Bank Input
GPIO5 rE)IFI;%L(ZYIé\(/:VEIgﬁ)rOI output. of ggg:\%rrain output NA
GPIO6 LDO2 Mode Input Internal 2Mohm pull low
GPIO7 EXT_EN, 12C Control Output, or Input or . PWRDIS:
PWRDIS Open drain output External 10kohm pull low
GPIO8 SLEEP Input Internal IMohm pull low

State Machine

The SY70202S contains six internal states. In the RESET state, the device is waiting for the input voltage on VIN to be
within a valid range between VIN_UVLO and VIN OVP threshold. At this state, all regulators will be off. The ACTIVE state
is the normal operating state when the input voltage is within the allowable range, all outputs are turned on, and no faults
will be presented. When entering the ACTIVE state from the RESET, THERMAL, OV/SCP fault, all regulators are
powered on following their power up sequence. The regulators will not be sequenced when entering ACTIVE form SLEEP
or DPSLP.
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VIN_NOT_OK VIN_OK
UVLO>VIN>OV UVLO>VIN>0V
DPSLP_EN=1
&DPSLP =0 DPSLP

(Deep Sleep)

No Thermal Fault

ACTIVE
Mode
SLEEP_EN=1&
SLEEP =0

Thermal Fault

e
SLEEP =1
Ouput 10ms Delay
OVP/SCP

Figure 16. State Machine
Sleep Mode State

Each output can be programmed to be on or off in the sleep state. The regulators follow their programmed sequencing
delay times when turning on or off as they exit or enter the SLEEP state. Buck 1~4, LDO1/2, and EXT_EN can be
programmed to turn off or turn on in the sleep state by I2C. The IC can enter SLEEP state via the 12C register SLEEP bit or
by a GPIO input. Each individual regulator output can be programmed to be either on or off in the SLEEP state. Buck3
can also be programmed to regulate to its VSETO voltage, or VSET1 voltage (DVS), or be turned off in the SLEEP state.
Table 5 shows the conditions to enter SLEEP state. The device I12C stays enabled in SLEEP state. The device exits the
SLEEP state when the conditions to enter SLEEP state are no longer present.

Table 5. SLEEP Mode Truth Table

0x10h[1]
SLEEP Result
SLEEP_EN
0 1 Sleep Mode
1 1 Active Mode
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After nRESET goes high, user need to set the
SLEEP/DPSLP on/off rail, VSET1, or sequence by I°C. Enter Exit
\ Sleep Mode Sleep Mode
UVLO_R SYS_OK “
_ _ I
l | | | |
VIN a3 ! : Lo [
: | | | too1,0FF ' ! :
LDO1 | tsyson  1tooron ! i | | tLDOl,WPI
e > ' | o |
| | | | tipoz.orF , ©» | |
LDO2 | | tipoz0n |/ l | | toozwp |
. L ———> | | | — >
i | 1 | | teuck1,0FF , €> | | |
Buckl | | tauck1,0n |/ : o | taugawp |
— > >
| | |
Buck2 , I tsudeon :/ | VSETO N\ | VSETO
>
' | | |
| VSET1
Buck3 : | taucks,on :/ : VSETO :\ ! Y VSETO
: : ! | | tauckaore | ! VSET]JI |
1
Buck4 | | taucks.on | : | |’\ | tBucka,wp \/
! i 1 | text_enorr | | ; 1 — -
EXT_EN : | text_enon | :0 | | text_enwp
|
T T . | I T .
NRESET | | tres 1 1
NRESET,DLY
(GPIO1) | ! : [ |
T T | | |
SLEEP | | : - \
(GPIOS) ! | l_;_l

e  Power-on delay time:

tLpo1,0n/ tLpo2,0N/ teucki,oN/ tBuck2,oN/ tBucka,on/tBucks,oN/tExT_EN,ON =0~7.5ms, 0.5ms/step.

e  Power-off delay time:
tLoo1,0rF/ tLpo2,0FF/ teuckt,oFF/ tBuck2,0FF/ tBuck3,oFF/tBucks,oFF/tExT EN,OFF =OmMS, 0.25ms, 0.5ms, or 1ms.

e nRESET delay time:

trreseT,oLy =0.5ms, 1ms, 2ms, 4ms, 8ms, or 16ms.

e  Wake up delay time:

tioo1wp/ tLoozwe/ teucki,wp/ tBucke,wp/ teuckawp/teuckawp/text enwp =0~1.5ms, 0.5ms/step.

Figure 17. Conceptual of Sequence for Enter/Exit SLEEP Mode

After nRESET goes high, user need to set the Enter Exit
SLEEP/DPSLP on/off rail, VSET1, or sequence by I°C. Sleep Mode Sleep Mode
UVLO_R SYS_OK ~ay N
| |
VIN d T | |
| SST=0.2ms : : :
LDO2 I | !
(SoC 110 1.8V) I o | 2.0ms |/': | : :
| ' [ I I
I =|
LDO1 | 20ms | ISST 0.2ms : : :
(SoC 1/0 1.8V) ! .‘ "/l | | |
Buoks i t . | SST=0.25ms I 1 | |
u
3.5ms T
(SoC PHY 1.2V) ! — | | oucas |
M ! VSETO | | VSETO
Buck3 | 1|}
(SoC Core 0.78V) [ I,/ SST=025ms \ : VSETL 4
| SST=0.25ms |
Buckl | 0.Ems |} | | :
(NF_Core 2.5V) ! le 30ms : | VeE VseTo
Buck2 ! L : : VSET1 :
(NF_I0 0.91V) [ | I/: SST=0.25ms | V/.l !
|
NnRESET | Inc 1 1
0.5ms
8.0ms | |
(GPIOY) ! | q! K{ ! !
| |
SLEEP ! [
| X
(GPIO8) t !/ /!
12C data | ' !
12C
Command
GPIO3=Floating
GPIO3

Figure 18. SLEEP Sequence for Application B
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Deep Sleep (DPSLP) Mode State

The DPSLP state is another low power operating mode for the operating system. It is similar to the SLEEP state. Each
output can be programmed to be on or off in the DPSLP state. This programming can be different from the SLEEP state.
The regulators follow their programmed sequencing delay times when turning on or off as they exit or enter the SLEEP

state.

The device can enter DPSLP state via 12C registers DPSLE_EN and DPSLP pin. Table 6 shows the conditions to enter
DPSLP state. Device I12C stays enabled in DPSLP state. The device exits the DPSLP state when the conditions to enter
DPSLP state are no longer present.

Between enter two SLEEP/DPSLP states must greater than 4ms. Within 4ms of entering the SLEEP/DPSLP state, the
internal clock blocks the next instruction to enter the SLEEP/DPSLP state. However, power-off delay time is greater than

Oms, this can be ignored.

Table 6. DPSLP Mode Truth Table

DPSLP

0x10h[0]
DPSLP Result
DPSLP_EN
0 1 Deep Sleep Mode
1 1 Active Mode
After nRESET goes high, user need to set the
SLEEP/DPSLP on/off rail, VSET1, or sequence by 1’C. Enter Exit
\ Deep Sleep Mode Deep Sleep Mode
UVLO_R SYlsioK | o .
] | \
VIN | | | | |
I ! | 4 I I
| | | | LDO1.OFF | > | |
LDO1 | tsys.on ItLDOLONI | | | [LDOLWPI
!4—>| > | I | >
| | 1 1 tLpoz.0FF s | 1
LDO2 | I tipoz.on : | | | toozwe :
: | «—> | I [ S—
| | 1 | tuckL.ore , €» | 1
Buckl | | tBuck1,oN : | | | tBuckt.wp :/
. e——"— > — >
| | +
H 1 1
| | ' |
Buck2 | | tewkeon :/ , VSETO \_VSET2 /yseTo
; [ ——
| | |
H 1
| "
Buck3 | | touska.on :/ ! VSETO \_VSET2_ /" VSETO
- >
; ; 1 | ! tauckaorr | <> :
T T
Buck4 | | tBucka,oN | | | | tBucks,wp
T | 1 1 ! text_EnOFF le ;
EXT_EN : | text_enon | : : | | text_enwp
1 1 .| | 1 \
NnRESET | | t I T 1
(GPIO1) | | NRESET,DLY | | |
T : 1 | |
I , X X
|
I

G PIOS)_:_'

F'igure 19. Conceptual of Sequence for Enter/Exit DPSLP Mode

e  Power-on delay time:

]

tLpo1,0n/ tLpo2,0N/ teucki,on/ tBuck2,oN/ tBucks,on/tBucks,on/texT_En,OoN =0~7.5ms, 0.5ms/step.

e  Power-off delay time:

tLoo1,0FF/ tLpoz2,0FF/ tuckt,oFF/ tBucke,0FF/ tBucks,0FF/tBucks,oFF/tExT EN,0FF =0MS, 0.25ms, 0.5ms, or 1ms.

e nRESET delay time:

tnreseT,oLy =0.5ms, 1ms, 2ms, 4ms, 8ms, or 16ms.
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e  Wake up delay time:
tioor,wp/ tiooz,wp/ teucki,wp/ teucke,wp/ tBucka wr/tBuckawp/text Enwp =0~1.5ms, 0.5ms/step.

(SoC Core 0.78V) fayson L/

)
VIN 7
| |
| SST=0.25ms

Buck3

LDO2

(SoC 10 1.8V)

(oD

PS3.5 PS4.0
After NnRESET goes high, user need to set the SLEEP/DPSLP
on/off rail, VSET1, VSET2, or sequence by I°C. DPSLP Sleep
UVLO_R SYS_OK \ Mode Mode

VSETO | vser2 ! vseT1 | VSETO
| |

SST=0.2ms

LDO1
R Core_1.8V)

| | SST=0.2ms |
|

Iy
LDO1WR
[<-0OLWR)

Buck4

(DDR 10_1.1V)

(NA

[
(NAND 10 0.91V) h';.:/ 1SST=0.25ms
Y

Protection Function

SST=0.25ms

1
! 3.0ms ! !
Lo A

tBucka wp

AN

Buckl
ND Core 2.5V)

f 1 SST=0.25ms

| ' ¥ ' o

|
I
|
|
|
|
|
|
|
|
|
Lt
1 |<M,|

Buck2

NRESET
(GPIO1)

1 VSETO

VSET2

VSETO !
VSET1 :/
|

10 8ms

e S s

DPSLP
(GPIO5)

[

SLEEP
(GPIOS)

12C
Command

12C data ~d 1 |

D | |

GPIO3 / GPIO3=High

Figure 20. SLEEP and DPSLP Sequence for Application A

Protection

Mechanism

VIN Over Vol
Protection (V

tage
INOVP)

When VIN rise above 3.9V, shutdown all. When VIN decreases to 3.6V, restart with power
up sequence.

Over Temperature
Protection (OTP)

When temperature exceeds 155°C, shutdown all.
When temperature cool down to 140°C, restart following the power up sequence.

Output Over Voltage
Protection (OVP)

>125% with 10us deglitch time, shutdown all for 10ms then restart with power up sequence.

Output Short
Protection (S

Circuit
CP)

Buck: <30% with 50us deglitch time, shutdown all for 10ms then restart with power up
sequence.
LDO: <60% with 50us deglitch time, shutdown all for 10ms then restart with power up
sequence.

Over Current
Protection
(OCP)

Buckx Inductor current peak current limit, and then keep regulation.
Limit LDO current.

LDO If lou=0.5A another 200us, the IC shuts down all for 10ms then restart with power up
sequence.

IF‘,[;S\}V/Z Limit load switch current.

Mode If lout=0.5A over 200us, the IC shuts down all for 10ms then restart with power up sequence.

The device will reset to default setting when VINOVP, OTP, OVP, SCP, or OCP shutdown.
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.Output Over Voltage and Short Circuit Protection

If anyone output occurs short or over voltage condition, this device will be shut down without power off sequence for 10ms
then will restart with power up sequence. If the short or over voltage condition still exists in the ACTIVE state, this device
will be shut down again for 10ms then restart, until the fault condition is removed.

Tsporr=10ms SYS OK Tsoorr=10ms SYS OK
[In— C " I

VIN | | | | |

|
|
| It | | |,[ | |
ﬂ | Lsys.on ItLDOZ‘ONI | | 'sysON |tLD02‘DNV
Lbo2 >/ | |
LDO1 |\

:
T

tiooron |/ \ | | _tioo1,on V

«———> ff—t b —

G t | | t 1 |
—: ‘/Short

t

tBucks,on | | | I tauckson |
— il [ e———>

1~ T
‘I\Shon |
Remove | tBucka,on !/
«—>
”
1f 1

Buck3

t

|

}

|

]

|

Buck4 N
Buckl " :
|

t

|

!

|

|

I

1

tBuckl,ON

A
v
~

Buck2 I\ i+
EXT_EN L

NRESET

tBuckZ,ON |

< >

A
A\

tHRESET‘DLY
>

A

|
!
|
1
| texT_en.on [
} |
|
|
I

All rails shut down
immediately. Do not need
follow the power-off delay.

Reload GPIO/OTP data to reset Reload GPIO/OTP data to reset
register data to default setting. register data to default setting.

Figure 21. Conceptual of Buck3 Occurring Output Short Circuit Event in Active Mode

Teoor=10ms  SYS_OK Tsoorr=10ms  SYS_OK
| | | |+—»| |

VIN | | | | | |
| |

| | | | |
| tsys,on |tLDOZ,ONI | Loys.on |tLDOZ,ON:
LDO2 | — « > | | ] <—>/
1f { 1f
|
1
|
|

: | |t ‘ I
t LDO1,0N
LDO1 ,\ el | 4_,'/ | ,’\ ; | <_.:/ |
* | | tBucks,on | | t,
Buck3 . | | ucks ' | | Buck3,ON |
OVP_ | | ] [ I {
\/l' } } } — T/RSn\::vd |
! taucke,on |
Buck4 I I I I \ I : /
1 | | | | I ) ! |
Buckl (P l [ ! I, o I/
| I— t t t t T
-1\ | | | | | t
Buck2 | 1 | | | | < Buck2,ON . :/
I I I | | texT_EnON
EXT_EN | l | | | < >|
| | | | |
| | | | | thRESET,DLY
NRESET I I < >
t t t t t
| | |
All rails shut down
immediately. Do not need Relgad GPIO/OTP data to rgset Relqad GPIO/OTP data to reset
register data to default setting. register data to default setting.

follow the power-off delay.

Figure 22. Conceptual of Buck4 Occurring Output over Voltage Event in Active Mode
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Enter
Deep Sleep
Mode Tsporr=10ms  SYS_OK Tsporr=10ms  SYS_OK
\. | n— | | |<—>| 1
VIN I | |
LDO2 L ISYS ON tLDol ON I fys.on I too, ONI
| I; |15
] ——t t f
LDO1 | I I tipoz2,0n I | | twozon y
VSETO | t t | f f o VSETO
Buck3 VSET2 I Short | | tBucks,on | | | | tBucka,oN |
fl £ 1 L < > il e, )
Buck4 + | | | | ¥4 Short | |
' I I | I |Removel ,_ tawaon I/
I I T | [ [ T
Buckl | | | | | | tBuck1,.0n V
T T T T T T T
Buck2 | | | | | | t;
. . . ! ! ! Buck2,0N :/
| | | | | |
EXT_EN | | | | | | texT_enon |
T T T T T T
NRESET : : : : : thRESETDLY
DPSLP | | | | | |
(GPIOS) | | | | | |
SLEEP T T T T T 1
| | | | |
GP108
( ) | | | | | |
T T T T T 1
imm’:'lﬂr;':;hg';ﬁfgeed Reload GPIO/OTP data to reset Reload GPIO/OTP data to reset
. register data to default setting. register data to default setting.

follow the power-off delay.

Figure 23. Conceptual of Buck3 Occurring Output Short Circuit Event in Deep Sleep Mode

Input Over Voltage Protection

VIN OVP threshold is 3.9V. When VIN exceeds 3.9V, all channels will be turned off. The OVP hysteresis is 0.3V. When
VIN decreases to 3.6V, all channels will restart follow power on sequence.

VIN < OVP Hysteresis
SY?_OK

VIN > OVP threshold

ye— 1y

VIN I I |
|

|
LDO2 t '
I | 'sys.ON ItLDol OnN|
(LSW Mode) | /

I t
LDO1 I\ !4%—4/ |
1
BUCI(Z Buck3,0N :
|
Buckl II tBuck4,ON , !/

I:Buckl,ON

I

|

I

I

[

I

! I

: P I:Bu(:kZ,ON N V
< > {

I

I

I

T

I

I

I

|

Buck3 |\
Buck4 I\

EXT_EN

NRESET

|4
r_
\

texT_ENON

< >
< »|

B thRESET.DLY

A 4

All rails shut down /

immediately. Do not need
follow the power-off delay.

Figure 24. Conceptual of INPUt over Voltage Protection Mechanism

Reload GPIO/OTP data to reset
register data to default setting.
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.Output Current Limit

The Buck converter limits the HS switch current and LS switch current in each switching cycle. This reduces the effective
duty cycle and causes the output voltage to drop, potentially creating a short circuit condition, and causing the IC to turn
off all supplies off for 10ms then restart with sequence.

For LDO, when the output current reaches the current limit threshold, the LDO will limit the output current. If current limit
loop functions for 200us or short circuit is detected, the IC will be shut down for 10ms then restart with sequence.

For load switch (bypass mode) of buckl, when the output current exceeds 4.5A, the IC will limit the current. If current limit
loop functions for 200us the IC will be shut down for 10ms then restart with sequence.

.Thermal Shutdown

A thermal shutdown is implemented to prevent damage because of excessive heat and power dissipation. Once the
junction temperature exceeds 155°C the device will be shut down without power off sequence. When the temperature cold
down to 140°C the device will automatically restart performing the startup sequence with the default configuration.

VIN | |

OTP Signal

I
t I I
LDO2 Itsys.ON 1t pos on
L ey
{ I I
t
LDO1 k I | «LDO2.ON !/
| I I ' I
f\ | | tBuck3,oN |
Buck2 «— »
| | | | I
Buckl l’\ : : < tBuck4,0N >:/ |
I I
Buck3 |'\ | | < tBuck1L.0N ;:/
| I I |
Buck4 \ | | < toudeon 1/
| | ] {
i l l text ENON
EXT_EN | | < N
I I
NRESET | | < thRESET DLY - li
| |
|

All rails shut down / ¢

immediately. Do not need Reload GPIO/OTP data to reset
follow the power-off delay. register data to default setting.

Figure 25. Conceptual of over Temperature Protection Mechanism
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Design Procedure

The following paragraphs provide information on
selecting the external components for each of the buck
converters, to match the application requirements.

Input Capacitor Cinx

For the best performance, select typical X5R or better
grade ceramic capacitors with a 6.3V or higher rating,
and at least 10uF capacitance. The capacitor should be
placed as close as possible to the corresponding pin on
the device, while also minimizing the loop area formed
by CINx and the IN/GND pins.

When selecting an input capacitor, ensure that its
voltage rating is at least 20% greater than the maximum
voltage of the input supply. X5R or X7R dielectric types
are the most often selected due to their small size, low
cost, surge current capability, and high RMS current
rating over a wide temperature and voltage range.

Consider the RMS current rating of the input capacitor,
paralleling additional capacitors if required to meet the
calculated RMS ripple current.

lew _rws = lourx/Dx(1-D)

The worst-case condition occurs at D = 0.5, then

lout

lcin _RMS, MAX =

For simplicity, use an input capacitor with an RMS
current rating greater than 50% of the maximum load
current. The input capacitor value determines the input
voltage ripple of the converter. If there is a voltage ripple
requirement in the system, choose an appropriate input
capacitor that meets the specification.

Given the very low ESR and ESL of ceramic capacitors,
the input voltage ripple can be estimated using the
formula:

lout

x Dx (1— D)

VCIN_RIPPLECAP =
fswxCin

The worst-case condition occurs at D = 0.5, the

lout
VIN_RIPPLE, CAP =

4x fsw x Cin

The capacitance value is less important than the RMS
current rating. A single 10puF X5R capacitor is sufficient
for each of the buck converters in most applications.

Output Inductor Lx
Consider the following when choosing this inductor:

1) Choose the inductance to provide a ripple current

that is approximately 40% of the maximum output
current. The recommended inductance is calculated
as:

L Vour (1-Vour /Vin, max)
1=

0.4 x fsw x lout, max

where fsw is the switching frequency and IOUT,MAX
is the maximum load current.

The SY70202S has high tolerance for ripple current
amplitude variation. As a result, the final choice of
inductance can vary slightly from the calculated
value with no significant performance impact.

2) The inductor's saturation current rating must be
greater than the peak inductor current under full load:

Vout (1 —Vout /Vin, max)
2x fswx L

Isat, Min > louT, Max +

3) The DCR of the inductor and the core loss at the
switching frequency must be low enough to achieve
the desired efficiency requirement. Use an inductor
with DCR less than 20mQ to achieve good overall
efficiency.

Output Capacitor Coutx

Select the output capacitor COUT to handle the output
ripple requirements. Both steady state ripple and
transient requirements must be taken into consideration
when selecting COUT. For the best performance, use
two X5R or better grade ceramic capacitors with a 10V
rating, and capacitance of at least 22uF for each
converter output.

For applications where the design must meet stringent
ripple requirements, the following considerations must
be followed:

The output voltage ripple at the switching frequency is
caused by the inductor current ripple (AIL) on the output
capacitor's ESR (ESR ripple), as well as the stored
charge (capacitive ripple). When calculating total ripple,
consider both.

Vippie ese = Al X ESR

A—ILX ESR

VRIPPLE,CAP = 8 f C
X Tow X Cour

The measured capacitive ripple might be higher than the
theoretical value because the effective capacitance for
ceramic capacitors decreases with the voltage across its
terminals. The voltage derating is usually included as a
chart in the capacitor datasheet, and the ripple can be
recalculated after taking the target output voltage into
account.
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Application Schematic

Vin VIN_B1 SW_B1
- i o Vour
PGND12 FB_B1 ; C7,Cs
VIN_B2 Sw B2
PGND12 I Vourz
FB_B2 $ Co,C10
VIN_B3
SW_B3
Vouts
PGND34
FB_B3 Cu1,Cr2
VIN_B4 -
SW_B4
Voura
PGND34
Ci3C
VIN_LDO1 FB_B4 $ 1
LDO1
4 0 Vours

LDO2

GP102 (Buck1/Buck2 Bank)

GP103 (Buck3/Power On DLY Bank)
GP104 (Buck4/LDO1 Bank)

GPI0O5 (DPSLP)

GP106 (LDO2 Mode)

GPIO7 (12C 10)

GPI108 (SLEEP)

GPIO1 (NRESET)

SCL

SDA

AGND

BOM List
Reference Designator Description Part Number Manufacturer
Ua PMIC SY70202SVTS Silergy
C1, C2, C3, Ca 10puF/6.3V,0402,X5R GRM155R60J106ME47D Murata
Co, Cs, Cis, C16 1pF/10V, 0603, X5R GRM188R61A105KA61D Murata
C7, Ce, Co, Cg’f“’ Caz, Cas, 22F/6.3V, 0603, X5R GRM186R60J226ME15D Murata
L1, L2, L3, La 0.47pH, 26mohm, 4A 2016 DFE201612E-R47M Murata
R1 10k, 0603
R2, R3 4.7k, 0603
R4, Rs, Res, R7, Rs, Ro, Rio 100k, 0603
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Layout Design

e Follow these PCB layout guidelines for optimal e Place the decoupling capacitor of VIN_B1 close to
performance: the VIN_B1 and PGND12 pins. Minimize the loop
area formed by the input capacitors, input pins, and

e Place CINX COUTX and L as close as possible to : L :
. g - ) PGND pins. Apply the same principle of decoupling
the; de_wce tq improve efficiency and provide better capacitor placement for all buck converters and
noise immunity. LDOs.

e Maximize the PCB copper area connecting to the
GND pin to achieve the best thermal and noise
performance.

e  Minimize the PCB copper area associated with the
LX pin to improve noise immunity.

XX X
H

H

I ToplLayer [ Middlel Layer

I Bottom Layer Middle2 Layer

Figure 26. Suggested PCB Layout

DS_SY70202S Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 40
© 2025 Silergy Corp. All Rights Reserved.



S

S/IERGY

SY70202S

I2C Compatible Interface

The SY70202S integrates an I12C compatible interface. The PMIC should support I12C interface that allows the host to con-
trol the output voltage level of all channels using DVS function. I2C interface should support clock speeds up to 3.4MHz
and use standard I°C commands. High speed mode at 3.4MHz is entered from the master by issuing a special one byte
address. All transactions start with a control byte sent from the 12C master device. The control byte begins with a START
condition, followed by 7-bits of slave address which is 0100101x for this PMIC.

The I12C interface is fully functional after VIN is above UVLO threshold.

1°C Interface Timing Diagram

Start Repeated Start Stop Start
—] SS ﬁ 1
SDA / /
B tJﬁTJ;T tele e
Figure 27. I2C Interface Timing Diagram
I2C EC Table
Characteristics Symbol Units Standard Mode Fast Mode High-Speed Mode

Min Max Min Max Min Max

Vin Voltage ViN V 3.3v

Pull-up Voltage Vey Vv 1.7V to 3.6V

SCL clock frequency fscL Hz 0 to 100k 0 to 400k 0to 3.4M

Hold time (repeated)

START condition. tho s7A Hs 4 i 0.6 i 0.16 i

LOW period of the

SCL clock tLow VES 4.7 - 1.3 - 0.16 -

HIGH period of the

SCL clock tHiGH us 4 - 0.6 - 0.06 -

Set-up time for a

repeated START tsu,sTA us 4.7 - 0.6 - 0.16 -

condition

DATA in Hold time tHD;DI ns 0 900 0 900 0 70

DATA out Hold time tHo;po ns 900 900 70

Data set-up time tsu;paT ns 250 - 100 - 10 -

Rise time of both SDA

and SCL signals tr ns - 1000 5 300 5 40

Fall time of both SDA

and SCL signals tr ns - 300 5 300 5 40

Set-up time for STOP

condition tsu;sto [V 4 - 0.6 - 0.16 1

Bus free time between

STOP and START teur VE 4.7 - 1.3 - - -

Conditions
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Capacitive load for

each bus line Co pF - 400 - 400 - 100

Low Level Input Volt-

Vi \ - 0.4 - 0.4 - 0.4
age

High Level Input Volt-

ViH \ 14 - 14 - 14 -
age

I2C Device Address

When communicating with multiple devices using the 12C interface, each device must have its own unique address so the
host can distinguish between the devices. The device slave address is <0100101x> where ‘X’ is the read/write control bit.

START and STOP Conditions

The START condition is a HIGH to LOW transition of the SDA line while SCL is HIGH. The STOP condition is a LOW to
HIGH transition on the SDA line while SCL is HIGH. A STOP condition must be sent before each START condition. The
I2C master always generates the START and STOP conditions.

START STOP
CONDITION CONDITION

Figure 28. Start and Stop Conditions
Data Validity

The data on the SDA line must be stable during the HIGH period of the SCL, unless generating a START or STOP
condition. The HIGH or LOW state of the data line can only change when the clock signal on the SCL line is LOW.

SDA / .

A

|
"l

|

|

|

|

|

|

|

|

|

|

|

|

; 1
|
‘ ol
|
|
| 1
| | \
| |
SCL

| DATALINE  |CHANGE!
STABLE OF DATA
DATAVALID  ALLOWED

Figure 29. Data Validity

Acknowledge
Each address and data transmission uses 9-clock pulses. The ninth pulse is the acknowledge bit (ACK). After the START
condition, the master sends 7-slave address bits and an R/W bit during the next 8-clock pulses. During the ninth clock

pulse, the device that recognizes its own address holds the data line low to acknowledge. The acknowledge bit is also
used by both the master and the slave to acknowledge receipt of register addresses and data.
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START ACK
CONDITION FROM SLAVE

Figure 30. I2C Acknowledge

PMIC I2C Protocol

Device address | R/W | ACK | Byte address | ACK ACK
Write operation | Start N-bytes N-bytes DATA STOP
o|1|0(0f1{0|1| O 0 0 0
address
Device address | R/W | ACK | Byte address | ACK Device address | R/W |ACK ACK
Read operation | Start N-bytes Repeated Start N-bytes DATA STOP
o|1|0(0f1(0|1| O 0 0 o(1(ofof1|0|1| 1 0 1
address

o Data is written from the address that mentioned in the second byte as much as following N-bytes.
(ACK is occurred every 1-bytes)

¢ Data is read from the address that mentioned in the second byte to N-bytes address.

(ACK is occurred every 1-bytes)
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Register Description

Address D7 D6 D5 D4 D3 D2 D1 DO
0x00h X X B1_VSET
0x01h X B2_VSET
0x02h X B3_VSETO
0x03h X B3_VSET1
0x04h X B4_Add B4_Mode B4_VSET
0x05h X LDO1_Mode LDO1_VSET
0x06h X X LDO2_VSET
ox07h « « LDO2_CH_ | LDO1_CH_ | Buck4 CH_ | Buck3 CH_ | Buck2_CH_ | Buckl_CH_
EN EN EN EN EN EN
B2_VID.
B3 VID EXT_EN_SL LDO2_ LDO1_ Buck4_ Buck3_ Buck2_ Buckl_
0x08h SLEEP @ EEP_ SLEEP_ SLEEP_ SLEEP_ SLEEP_ SLEEP_ SLEEP_
EN™ EN EN EN EN EN EN EN
B2_VID * | EXT_EN_DP LDO2_ LDO1 Buck4 Buck3_ Buck2_ Buckl_
0x09h B3_VID@ SLP_ DPSLP_ DPSLP_ DPSLP_ DPSLP_ DPSLP_ DPSLP_
DPSLP_ EN EN EN EN EN EN EN
EN
0x0Ah « « « « B4_PWM B3_PWM B2_PWM B1_PWM
EN EN EN EN
LDO2_ LDO1_
0x0Bh X X SST SST B4_SST B3_SST B2_SST B1_SST
0x0Ch Buckl_Power OFF _ Buck2_Power OFF _ Buck3_Power OFF _ Buck4_Power OFF _
DLY DLY DLY DLY
0x0Dh LDO1_Power OFF_ LDO2_Power OFF_ EXT_EN_Power OFF_ NRESET_Power OFF_
DLY DLY DLY DLY
OXOEh Buckl_Wake Up_ Buck2_Wake Up_ Buck3_Wake Up_ Buck4_Wake Up_
DLY DLY DLY DLY
LDO1_Wake Up_ LDO2_Wake Up_ EXT_EN_Wake Up_
OxOFh X X DLY DLY DLY
DIS_ DIS_ SLEEP_ DPSLP_
0x10h oVUV DIS_OTP VNOVP X X X EN EN
B1_Power ON_ B2_Power ON_
OxLih DLY DLY
B3 _Power ON_ B4 Power ON_
Ox12h DLY DLY
0x13h LDO1_Power ON_ LDO2_Power ON_
DLY DLY
ox14h nRIﬁSEtT— NRESET _ EXT_EN_ Power ON_
by Power ON_DLY DLY
Trigger -
0x15h GPIOS5 function GPIO7 function X GPIO6 GPIOS_ GPIO?.
Lock Open drain Open drain
0x18h B2_VSET1
0x19h B2_VSET2
0x1Ah X B3_VSET2
0x34h X X X Vendor ID CMI Version
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Fault Register Map
Address D7 D6 D5 D4 D3 D2 D1 DO
Ox16h TSp VIN_ LDO2_ LDO1_ Buck4 Buck3_ Buck2_ Buckl
OVP OVP OVP OVP OVP OVP OVP
LDO2_ LDO1_ Buck4 Buck3_ Buck2_ Buckl
Ox17h X SYSWARN UVP(SCP) | UVP(SCP) | UVP(SCP) | UVP(SCP) | UVP(SCP) | UVP(SCP)
Note: The fault bit is latched status bit and keep asserted until read by I2C.
Register Address Map
' Default Default Default EEPROM _
Address Register GPIO2 GPIO2 GPIO2 Bi Range Resolution
~ _ . - it
=High =Floating =Low
B1_VSET . .
0x00h [_5'0] 2.6V/28h 2.5V/24h 2.5V/24h 6bits Buckl output range is 1.6V-3.0V 25mv
0x01h BZ—[E’_%]ETO 0.91V/29h | 0.91v/29h | 1.2v/46h | 7bits | Buck2 output range is 0.5V-1.6V 10mV
0x18h BZ—[E’_%]E“ 0.91V/29h | 0.91v/29h | 1.2v/46h | 7bits | Buck2 output range is 0.5V-1.6V 10mV
0x19h BZ—[E’_%]EW 0.91V/29h | 0.91v/29h | 1.2v/46h | 7bits | Buck2 output range is 0.5V-1.6V 10mV
Default Default Default
Address Register GPIO3 GPIO3 GPIO3 EEPBROM Range Resolution
o _ . - it
=High =Floating =Low
B3_VSETO . .
0x02h [6:0] 0.78V/1Ch | 0.78V/1Ch |0.78V/1Ch 7bits Buck3 output range is 0.5V-1.2V 10mV
0x03h '33—[2;/_%;5“ 0.78V/1Ch | 0.78V/iCh |0.78V/iCh| 7bits | Buck3 output range is 0.5V-1.2V 10mv
0x1Ah 33—[2;/_%]92 0.78V/ICh | 0.78V/1Ch |0.78V/1Ch| 7bits |Buck3 output range is 0.5V-1.2V 10mv
B1_Power . 0000: Oms, 0001: 0.5ms, ....
otih ON_DLY [7:4] 3.5ms/07h | 3.0ms/06h | 3.0ms/06h 4bits 1110: 7.0ms, 1111: 7.5ms 0.5ms
B2_Power . 0000: Oms, 0001: 0.5ms, ....
ON_DLY [3:0] 0.5ms/01h | 0.5ms/01h | 0.5ms/01h 4bits 1110: 7.0ms, 1111: 7.5ms 0.5ms
B3_Power . 0000: Oms, 0001: 0.5ms, ....
oiah ON_DLY [7:4] 0.5ms/01h | 0.5ms/01h | 0.0ms/00h 4bits 1110: 7.0ms, 1111: 7.5ms 0.5ms
B4_Power . 0000: Oms, 0001: 0.5ms, ....
ON_DLY [3:0] 3.0ms/06h 3.5ms/07h | 1.5ms/03h 4bits 1110: 7.0ms, 1111: 7.5ms 0.5ms
LDO1_Power . 0000: Oms, 0001: 0.5ms, ....
i3 ON_DLY [7:4] 2.0ms/04h 2.0ms/04h | 2.0ms/04h 4bits 1110: 7.0ms, 1111: 7.5ms 0.5ms
X
LDO2_Power . 0000: Oms, 0001: 0.5ms, ....
ON_DLY [3:0] 2.0ms/04h 2.0ms/04h | 2.0ms/04h 4bits 1110- 7.0ms, 1111: 7.5ms 0.5ms
NRESET_ Input SYS_OK/ | SYS_OK/ . 0: Buck2_PG )
Trigger [7] |2 YS-OK/0Thl =7y, 01h bit 14 sys ok
NRESET
— . 000: 0.5ms, 001: 1.0ms, 010: 2.0ms,
0x14h Power QN_ 8.0ms/04h 8.0ms/04h | 8.0ms/04h 3bits 011: 4.0ms. 100: 8.0ms. 101: 16.0ms -
DLY [6:4]
EXT_EN_ . .
Power ON_ | 1.5ms/03h | 1.5ms/03h |1.5ms/03h| 4bits 22(1)8: 3”35' 0001: 0.5ms, ... 0.5ms
. 1 7.0ms, 1111: 7.5ms
DLY [3:0]
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Default Default Default
Address Register GPI0O4 GPI04 GPI04 EEPBROM Resolution
— — : _ it
=High =Floating =Low
0 — Buck4 output voltage increase
. AVouta=0mV
B4_Add [6] OmV/00h | OmVv/00h | OmV/00h 1bit ouT .
1 — Buck4 output voltage increase
AVouta=24mV
0x04h . 0 — Buck4 operating on Buck mode
B4_Mode [5] Buck/00h Buck/00h LDO/01h 1hit 1 — Buckd operating on LDO mode -
B4_VSET [4:0] 1.1V/04h 1.2V/06h 1.8V/12h Shits Buck4 output range is 0.9V-2.0V 50mV
LDO1_Mode [6] LDO/00h LDO/00N PLSW/01h 1bit 00h: LDO Mode, 01h: PLSW Mode, -
0x0h LDO1_VSET
[STO] 1.8V/10h 1.8V/10h 1.8V/10h 6bits LDOL1 output range is 1.0V-2.7V 50mV
Address Register Default EEPBFi{tOM Resolution
0x06h LDO2_VSET [5:0] 1.8V/10h 6bits LDO2 output range is 1.0V-2.7V 50mVv
. 0 - LDO2 Disable
LDO2_CH_EN[5] Enable/01h 1bit 1 — LDO2 Enable. -
. 0 — LDO1 Disable,
LDO1_CH_EN[4] Enable/01h 1bit 1 - LDO1 Enable. -
. 0 — Buck4 Disable,
Buck4_CH_EN][3] Enable/0O1h 1bit 1 —Buck4 Enable. -
0x07h 0 —Buck3 Disable
Buck3_CH_EN[2] Enable/0O1h 1bit 1 —Buck3 Enable.’ -
. 0 —Buck?2 Disable,
Buck2_CH_EN[1] Enable/01h 1bit 1 —Buck2 Enable. -
. 0 —Buck1 Disable,
Buckl_CH_ENIO0] Enable/01h 1bit 1 —Buckl Enable. -
B2 VID 0 — Buck2 and Buck3 disable VID function; Buck3
— . output keep VSETO when the IC enters Sleep mode )
B3—VIES’D57LEEP— Enable/01h Lbit 1 —Buck2 and Buck3 enable VID function; Buck3 out-
[7] put change to VSET1 when the IC enters Sleep mode
EXT_EN_SLEEP_ . 0 — EXT_EN stays on when the IC enters Sleep mode )
EN [6] Stays on/00h Lbit 1 — EXT_EN turns off when the IC enters Sleep mode
LDO2_SLEEP_ . 0 — LDO2 stays on when the IC enters Sleep mode )
EN [5] Stays on/00h Lbit 1 - LDO2 turns off when the IC enters Sleep mode
LDO1_SLEEP_ . 0 — LDO1 stays on when the IC enters Sleep mode )
0x08h EN [4] Stays on/00h Lbit 1 — LDOL1 turns off when the IC enters Sleep mode
Buck4_SLEEP_ . 0 — Buck4 stays on when the IC enters Sleep mode )
EN [3] Stays on/00h Lbit 1 — Buck4 turns off when the IC enters Sleep mode
Buck3_SLEEP_ . 0 — Buck3 stays on when the IC enters Sleep mode )
EN [2] Stays on/00h Lbit 1 — Buck3 turns off when the IC enters Sleep mode
Buck2_SLEEP_ . 0 — Buck?2 stays on when the IC enters Sleep mode )
EN [1] Stays on/00h Lbit 1 — Buck?2 turns off when the IC enters Sleep mode
Buckl_SLEEP_ . 0 — Buck1 stays on when the IC enters Sleep mode )
EN [0] Stays on/00h Lbit 1 — Buckl turns off when the IC enters Sleep mode
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Address Register Default EEPB?,IOM Range Resolution
0 —Buck?2 and Buck3 disable VID function; Buck2 and Buck3
B2_VID, output keep VSETO when the IC enters deep sleep mode
B3_VID@DPSLP_ | Enable/O1h 1bit 1 —Buck2 and Buck3 enable VID function; Buck2 and Buck3
EN [7] output change to VSET2 when the IC enters deep sleep
mode
EXT_EN_ . 0 — EXT_EN stays on when the IC enters Deep Sleep mode i
DPSLP_EN [6] Stays on/00h 1bit 1 - EXT_EN turns off when the IC enters Deep Sleep mode
LDO2_DPSLP_ . 0 — LDO2 stays on when the IC enters Deep Sleep mode i
EN [5] Stays on/00h 1bit 1 - LDO2 turns off when the IC enters Deep Sleep mode
LDO1_DPSLP_ : 0 — LDO1 stays on when the IC enters Deep Sleep mode i
0x09h EN [4] Stays on/00h 1bit 1 - LDOL1 turns off when the IC enters Deep Sleep mode
Buck4_DPSLP_ . 0 — Buck4 stays on when the IC enters Deep Sleep mode i
EN [3] Stays on/00h 1bit 1 — Buck4 turns off when the IC enters Deep Sleep mode
Buck3_DPSLP_ . 0 — Buck3 stays on when the IC enters Deep Sleep mode i
EN [2] Stays on/00h 1bit 1 — Bucka3 turns off when the IC enters Deep Sleep mode
Buck2_ DPSLP_ . 0 — Buck2 stays on when the IC enters Deep Sleep mode i
EN [1] Stays on/00h 1bit 1 — Buck2 turns off when the IC enters Deep Sleep mode
Buckl_DPSLP_ . 0 — Buckl stays on when the IC enters Deep Sleep mode i
EN [0] Stays on/00h 1bit 1 - Buckl turns off when the IC enters Deep Sleep mode
. 0 — Buck4 enters LPM at light load
B4_PWM_EN [3] LPM/00h 1bit 1 — Buck4 forced into PWM at light load i
. 0 — Buck3 enters LPM at light load
Ox0AN B3_PWM_EN [2] LPM/00h 1bit 1 — Buck3 forced into PWM at light load i
. 0 — Buck2 enters LPM at light load
B2_PWM_EN [1] LPM/00h 1bit 1 — Buck2 forced into PWM at light load i
. 0 — Buckl enters LPM at light load
B1_PWM_EN [0] LPM/0Oh 1bit 1 — Buckl forced into PWM at light load i
. 0 — LDO2 SST=200us
LDO2_SST [5] 200us/00h 1bit 1 - LDO2 SST=360us 160us
. 0 — LDO1 SST=200us
LDO1_SST [4] 200us/00h 1bit 1 - LDO1 SST=360us 160us
. 0 — Buck4 SST=250us
008 B4_SST [3] 250us/00h 1bit 1 — Buck4 SST=500ps 250us
. 0 — Buck3 SST=250us
B3_SST [2] 250us/00h 1bit 1 — Buck3 SST=500ps 250us
. 0 — Buck2 SST=250ps
B2_SST [1] 250us/00h 1bit 1 — Buck2 SST=500ps 250us
. 0 — Buckl SST=250us
B1_SST [0O] 250us/00h 1bit 1 — Buckl SST=500ps 250us
Address Register Default EEPB?tOM Range Resolution
Buckl Power OFF . ) ) ) )
DLY [7:6] 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
Buck?_Power OFF_ | gisj00h | 2bits | 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms :
DLY [5:4]
0x0Ch Buck3_Power OFF
DLY [3:2] - 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
Buck4 Power OFF _ ; . . . .
DLY [1:0] 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
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LDO1_
Power OFF_ 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [7:6]
LDO2_Power OFF_ 0ms/00h 2bits | 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [5:4]
0x0Dh EXT_EN_P OFF
Y a O' "= | Oms/00h | 2bits | 00:Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [3:2]
nRESET_
Power OFF_ 0Oms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [1:0]
BucklWake Up_ . . . . .
DLY [7:6] 0Oms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms -
B”""DZD\;VE'_‘E]UF’— 1ms/02h | 2bits | 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms -
OxOEh -
Buck3_Wake Up_ : . . . .
DLY [3:2] 0ms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms -
Buck4_Wake Up_ : . . . .
DLY [1:0] 0ms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms -
LDO1_Wake Up_ : . . . .
DLY [5:4] 0ms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms
LDO2_Wake Up_ . . ) . .
0xOEh DLY [3:2] 0ms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms
EXT_EN_
Wake Up_ 0ms/00h 2bits 00: Oms, 01: 0.5ms, 10: 1.0ms, 11:1.5ms
DLY [1:0]
0 — Enable hiccup mode or OVUVFLT state in ACTIVE
. Mode
DIS_OVUV[7] Enable/00h | 1bit 14~ hisable hiccup mode or OVUVFLT state in ACTIVE -
Mode
. 0 — Enable OTP
DIS_OTP [6] Enable/00h 1bit 1 — Disable OTP -
0x10h
. 0 — Enable VINOVP
DIS_VINOVP [5] Enable/00h 1bit 1 — Disable VINOVP -
. 0 — SLEEP Mode is disabled
SLEEP_EN [1] Enable/01h 1bit 1 — SLEEP Mode is enabled -
. 0 — DPSLP Mode is disabled
DPSLP_EN [0] Enable/01h 1bit 1 — DPSLP Mode is enabled -
Address Register Default EEPB?tOM Range Resolution
GPIO5 Function . 00: DPSLP Input. 01: I?C Controlled Output.
[7:6] DPSLP/00h 2bits 1 10 NIRQ(SYSWARN) Output -
GPIO7 Function 2 . 00: EXT_EN Output. 01: I°C Controlled Output. )
[5:4] I*C 10/01h 2bits | 0. PWRDIS Input
0-GPIO6 status not lock and LDO2 mode can be
GPI06 Lock changed when GPIO6 status change after power on
0x15h 2] Lock/01h 1bit (Not recommended due to trigger protection). -
1-GPIOG6 status lock and LDO mode will not change
with GPIO6 status after power on.
GPIO5 . 0 — Open drain turn off
Open drain [1] Turn off/00h Lbit 1 — Open drain turn on i
GPIO7 . 0 — Open drain turn off
Open drain [0] Turn off/00h Lbit 1 — Open drain turn on i
0x34h Ve”[‘jf]’r D 0x01 1bit | Oth .
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CMI Version
[3:0]

0x100

4bits

04h

Fault Flag

Address Register

Default

EEPROM
Bit

Range

Resolution

TSP [7]

Normal/00h

1bit

Thermal shutdown protection indicator.
0: Normal (default)
1: Fault

VIN_OVP [6]

Normal/00h

1bit

Input over voltage protection indicator
0: Normal (default)
1: Fault

LDO2_OVP [5]

Normal/00h

1bit

LDO2 over voltage protection indicator
0: Normal (default)
1: Fault

LDO1_OVP [4]

Normal/00h

1bit

LDOL1 over voltage protection indicator
0: Normal (default)
1: Fault

0x16h
Buck4_OVP [3]

Normal/00h

1bit

Buck4 over voltage protection indicator
0: Normal (default)
1: Fault

Buck3_OVP [2]

Normal/00h

1bit

Buck3 over voltage protection indicator
0: Normal (default)
1: Fault

Buck2_OVP [1]

Normal/00h

1bit

Buck2 over voltage protection indicator
0: Normal (default)
1: Fault

Buckl_OVP [0]

Normal/00h

1bit

Buckl over voltage protection indicator
0: Normal (default)
1: Fault

SYSWARN [6]

Normal/00h

1bit

SYSWARN indicator
0: Normal (default)
1: Fault

LDO2_UVP(SCP) [5]

Normal/00h

1bit

LDO2 over load protection indicator
0: Normal (default)
1: Fault

LDO1_UVP(SCP) [4]

Normal/00h

1bit

LDO1 over load protection indicator
0: Normal (default)
1: Fault

Buck4_UVP(SCP)

0x17h
(3]

Normal/00h

1bit

Buck4 over load protection indicator
0: Normal (default)
1: Fault

Buck3_UVP(SCP) [2]

Normal/00h

1bit

Buck3 over load protection indicator
0: Normal (default)
1: Fault

Buck2_UVP(SCP) [1]

Normal/00h

1bit

Buck?2 over load protection indicator
0: Normal (default)
1: Fault

Buckl_UVP(SCP) [0]

Normal/00h

1bit

Buckl over load protection indicator
0: Normal (default)
1: Fault
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Buckl Output Voltage Adjustment
Address — 0x00h

DATA BIT D7 D6 ps | b4 | b3 | b2 | b1 | Do

FIELD NAME RFU RFU B1_VSET

READ/WRITE R R rRw | Rw | RW | RW | RwW | RW
Description

Set Buckl Output Voltage VSET [5:0]
The output voltage is equal to B1_VSET*0.025+1.6V.

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 1.6V 10h 2V 20h 2.4V 30h 2.8V
01h 1.625V | 11h 2.025vV | 21h 2425V | 31h 2.825V
02h 1.65V 12h 2.05Vv 22h 2.45V 32h 2.85V
03h 1.675V | 13h 2.075V | 23h 2475V | 33h 2.875V
04h 1.7V 14h 2.1V 24h 2.5V 34h 2.9V
05h 1.725V | 15h 2.125V | 25h 2.525V | 35h 2.925V
06h 1.75V 16h 2.15V 26h 2.55V 36h 2.95Vv
07h 1.775V | 17h 2.175V | 27h 2575V | 37h 2.975V
08h 1.8V 18h 2.2V 28h 2.6V 38h 3V
0%h 1.825V | 19h 2.225V | 29h 2.625V - -
OAh 1.85V 1Ah 2.25V 2Ah 2.65V - -
0Bh 1.875V | 1Bh | 2.275V | 2Bh | 2.675V - -
0Ch 1.9v 1Ch 2.3V 2Ch 2.7V - -
ODh | 1.925Vv | 1Dh | 2.325V | 2Dh | 2.725V - -
OEh 1.95V 1Eh 2.35V 2Eh 2.75V - -
OFh 1.975V | 1Fh 2.375V | 2Fh 2.775V - -
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Buck?2 Output Voltage Adjustment
Address — 0x01h

DATA BIT D7 o6 | bos | b4 | b3 | b2 | b1 | Do
FIELD NAME RFU B2_VSETO
READ/WRITE R rRw | rRw | Rw | Rw | Rw | Rw | RwW

Description The output voltage is equal to B2_VSET*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.5V 20h 0.82v 40h 1.14v 60h 1.46V
01h 0.51v 21h 0.83v 41h 1.15Vv 61h 1.47V
02h 0.52v 22h 0.84V 42h 1.16V 62h 1.48Vv
03h 0.53V 23h 0.85V 43h 1.17v 63h 1.49v
04h 0.54v 24h 0.86V 44h 1.18v 64h 1.5V
05h 0.55v 25h 0.87v 45h 1.19v 65h 1.51VvV
06h 0.56V 26h 0.88v 46h 1.2v 66h 1.52v
07h 0.57v 27h 0.89v 47h 1.21V 67h 1.53v
08h 0.58v 28h 0.9v 48h 1.22v 68h 1.54v
09h 0.59Vv 29h 0.91Vv 49h 1.23v 69h 1.55Vv
0Ah 0.6V 2Ah 0.92v 4Ah 1.24v 6Ah 1.56V
0Bh 0.61Vv 2Bh 0.93v 4Bh 1.25Vv 6Bh 1.57Vv
0Ch 0.62Vv 2Ch 0.94v 4Ch 1.26V 6Ch 1.58v
0Dh 0.63Vv 2Dh 0.95v 4Dh 1.27Vv 6Dh 1.59v
OEh 0.64Vv 2Eh 0.96V 4Eh 1.28Vv 6Eh 1.6V
OFh 0.65Vv 2Fh 0.97Vv 4Fh 1.29v
10h 0.66V 30h 0.98v 50h 1.3V
11h 0.67Vv 31h 0.99v 51h 1.31VvV
12h 0.68Vv 32h 1.0v 52h 1.32v
13h 0.69Vv 33h 1.01v 53h 1.33v
14h 0.70Vv 34h 1.02v 54h 1.34V
15h 0.71v 35h 1.03v 55h 1.35v
16h 0.72v 36h 1.04v 56h 1.36V
17h 0.73V 37h 1.05v 57h 1.37v
18h 0.74v 38h 1.06V 58h 1.38Vv
19h 0.75V 39h 1.07v 59h 1.39v
1Ah 0.76V 3Ah 1.08v 5Ah 1.8V
1Bh 0.77v 3Bh 1.09v 5Bh 1.41v
1Ch 0.78v 3Ch 1.1V 5Ch 1.42Vv
1Dh 0.79Vv 3Dh 1.11v 5Dh 1.43VvV
1Eh 0.8v 3Eh 1.12v 5Eh 1.44v
1Fh 0.81Vv 3Fh 1.13v 5Fh 1.45Vv
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Buck3 Output Voltage Adjustment
Address — 0x02h

DATA BIT D7 o6 | bos | b4 | b3 | b2 | b1 | Do
FIELD NAME RFU B3_VSETO
READ/WRITE R rRw | rRw | Rw | Rw | Rw | Rw | RwW

Description The output voltage is equal to B3_VSET*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.50Vv 14h 0.70v 28h 0.90vV | 3Ch 1.10v
01h 0.51V 15h 0.71Vv 29h 0.91v 3Dh 1.11v
02h 0.52v 16h 0.72v 2Ah 0.92v | 3Eh 1.12v
03h 0.53Vv 17h 0.73Vv 2Bh 0.93V | 3Fh 1.13v
04h 0.54v 18h 0.74v 2Ch 0.94v 40h 1.14v
05h 0.55Vv 19h 0.75Vv 2Dh 0.95v 41h 1.15v
06h 0.56V 1Ah 0.76V 2Eh 0.96V 42h 1.16V
07h 0.57Vv 1Bh 0.77v 2Fh 0.97v 43h 1.17v
08h 0.58v | 1Ch 0.78Vv 30h 0.98v 44h 1.18v
0%h 0.59Vv 1Dh 0.79v 31h 0.99v 45h 1.19v
0Ah 0.60V 1Eh 0.80Vv 32h 1.00v 46h 1.20v
0Bh 0.61V 1Fh 0.81Vv 33h 1.01v
0Ch 0.62Vv 20h 0.82v 34h 1.02v
0Dh 0.63V 21h 0.83Vv 35h 1.03v
OEh 0.64Vv 22h 0.84v 36h 1.04v
OFh 0.65V 23h 0.85v 37h 1.05v
10h 0.66V 24h 0.86V 38h 1.06V
11h 0.67V 25h 0.87v 39h 1.07v
12h 0.68Vv 26h 0.88v 3Ah 1.08v
13h 0.69Vv 27h 0.89Vv 3Bh 1.09v
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Buck3 Output Voltage Adjustment
Address — 0x03h

DATA BIT D7 6 | obs | b4 | b3 | b2 | p1 | Do

FIELD NAME RFU B3_VSET1

READ/WRITE R rRw | Rw | rRw | Rw | RW | RW | RW
Description The output voltage is equal to B3_VSET*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.50v 15h 0.71v 2Ah 0.92v 3Fh 1.13v
01h 0.51v 16h 0.72v 2Bh 0.93v 40h 1.14v
02h 0.52v 17h 0.73v 2Ch 0.94v 41h 1.15v
03h 0.53v 18h 0.74v 2Dh 0.95v 42h 1.16V
04h 0.54v 19h 0.75V 2Eh 0.96V 43h 1.17v
05h 0.55v 1Ah 0.76V 2Fh 0.97v 44h 1.18v
06h 0.56Vv 1Bh 0.77V 30h 0.98v 45h 1.19v
07h 0.57v | 1Ch 0.78V 31h 0.99Vv 46h 1.20v
08h 0.58v | 1Dh 0.79v 32h 1.00v
09h 0.59vV | 1Eh 0.80V 33h 1.01v
0Ah 0.60V 1Fh 0.81V 34h 1.02v
0Bh 0.61Vv 20h 0.82v 35h 1.03v
0Ch 0.62Vv 21h 0.83v 36h 1.04v
0Dh 0.63Vv 22h 0.84v 37h 1.05v
OEh 0.64Vv 23h 0.85v 38h 1.06V
OFh 0.65Vv 24h 0.86V 39h 1.07v
10h 0.66V 25h 0.87v 3Ah 1.08v
11h 0.67Vv 26h 0.88v 3Bh 1.09v
12h 0.68Vv 27h 0.89v 3Ch 1.10v
13h 0.69Vv 28h 0.90v 3Dh 1.11v
14h 0.70v 29h 0.91Vv 3Eh 1.12v
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Buck4 Output Voltage Adjustment

Address — 0x04h

DATA BIT D7 D6 D5 p4 | p3 | b2 | b1 | Do
FIELD NAME RFU B4_Add B4_Mode B4 _VSET
READ/MWRITE R RIW RIW RW | RW | RW | RW | RW
_ Set Buck4 Output Voltage Increase AVouts B4_Add [6]
Description
Code | Buck4 Add
00h Buck4 output voltage increase AVout4=0mV
01lh Buck4 output voltage increase AVoutsa=24mV
Set Buck4 Operating Mode B4_Mode [5]
Code | Buck4 Mode
00h Buck4 operating on Buck mode
01lh Buck4 operating on LDO mode
Set Buck4 Output Voltage VSET [4:0]
The output voltage is equal to B4_VSET*0.05+0.9V
Code | Voltage | Code | Voltage | Code | Voltage
00h 0.90Vv 08h 1.30Vv 10h 1.70v
01h 0.95v 09h 1.35v 11h 1.75v
02h 1.00v OAh 1.40V 12h 1.80V
03h 1.05vV 0Bh 1.45v 13h 1.85v
04h 1.10V 0Ch 1.50v 14h 1.90v
05h 1.15V 0Dh 1.55v 15h 1.95v
06h 1.20vV OEh 1.60V 16h 2.00v
07h 1.25V OFh 1.65V - -
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LDO1 Output Voltage Adjustment

Address — 0x05h

DATA BIT D7 D6 ps | b4 | b3 | b2 | b1 | DO
FIELD NAME RFU LDO1_Mode LDO1 VSET
READ/MWRITE R RIW RwW | Rw | Rw | RwW | RwW | RW
Description Set LDO1 Mode [6]
Code | LDO1 Mode
00h LDO1 operating on LDO mode
01lh LDO1 operating on PLSW mode
Set LDO Output Voltage VSET [5:0]
The output voltage is equal to LDO1_VSET*0.05+1.0V
Code Voltage Code Voltage Code Voltage
00h 1.00V 10h 1.80V 20h 2.60V
01h 1.05V 11h 1.85V 21h 2.65V
02h 1.10V 12h 1.90v 22h 2.70V
03h 1.15V 13h 1.95v - -
04h 1.20V 14h 2.00V - -
05h 1.25V 15h 2.05V - -
06h 1.30V 16h 2.10V - -
07h 1.35V 17h 2.15V - -
08h 1.40V 18h 2.20V - -
09h 1.45V 19h 2.25V - -
0Ah 1.50V 1Ah 2.30V - -
OBh 1.55V 1Bh 2.35V - -
0Ch 1.60V 1Ch 2.40V - -
0Dh 1.65V 1Dh 2.45V - -
OEh 1.70V 1Eh 2.50V - -
OFh 1.75V 1Fh 2.55V - -
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LDO2 Output Voltage Adjustment

Address — 0x06h

DATA BIT D7 D6 D5 D4 p3 | b2 | b1 | Do
FIELD NAME RFU RFU LDO2_VSET
READ/MWRITE R R RIW RIW RW | RwW | RW | RW
Description Set LDO Output Voltage VSET [5:0]
The output voltage is equal to LDO2_VSET*0.05+1.0V
Code Voltage Code Voltage Code Voltage
00h 1.00v 10h 1.80V 20h 2.60V
01h 1.05V 11h 1.85V 21h 2.65V
02h 1.10v 12h 1.90vV 22h 2.70V
03h 1.15V 13h 1.95V - -
04h 1.20V 14h 2.00v - -
05h 1.25V 15h 2.05V - -
06h 1.30V 16h 2.10V - -
07h 1.35V 17h 2.15V - -
08h 1.40V 18h 2.20V - -
0%9h 1.45V 19h 2.25V - -
0Ah 1.50V 1Ah 2.30V - -
0Bh 1.55V 1Bh 2.35V - -
0Ch 1.60V 1Ch 2.40V - -
0Dh 1.65V 1Dh 2.45V - -
OEh 1.70V 1Eh 2.50V - -
OFh 1.75V 1Fh 2.55V - -
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Rail ON/OFF Adjustment

Address — 0x07h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
LDO2_CH_ LDO1 CH_ Buck4 CH_ Buck3_CH_ Buck2_CH_ Buckl CH_
FIELD NAME RFU RFU EN EN EN EN EN EN
READ/WRITE R R R/W R/W R/W R/W R/W R/W
Description Set LDO2 Enable/Disable [5]
Code | LDO2 ON/OFF
00h LDO?2 is disable
01lh LDO2 is enable
Set LDO1 Enable/Disable [4]
Code | LDO1 ON/OFF
00h LDO1 is disable
01lh LDO1 is enable
Set Buck4 Enable/Disable [3]
Code | Buck4 ON/OFF
00h Buck4 is disable
01lh Buck4 is enable
Set Buck3 Enable/Disable [2]
Code | Buck3 ON/OFF
00h Buck3 is disable
01lh Buck3 is enable
Set Buck2 Enable/Disable [1]
Code | Buck2 ON/OFF
00h Buck?2 is disable
01h Buck2 is enable
Set Buckl Enable/Disable [0]
Code | Buckl ON/OFF
00h Buckl is disable
01lh Buckl is enable
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Rail ON/OFF Adjustment on SLEEP Mode and Buck3 VID Adjustment
Address — 0x08h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
B2_VID -
FIELD NAME — EXT_EN_ LDO2_ LDO1_ Buck4 Buck3_ Buck2_ Buckl_
B3_VID@ | SLEEP EN | SLEEP_EN | SLEEP_EN | SLEEP_EN | SLEEP_EN | SLEEP_EN | SLEEP_EN
SLEEP _EN
READ/WRITE R/W R/W R/W R/W R/W R/W R/W R/W
Description Set Buck2 and Buck3 VID ON/OFF in Sleep Mode [7]
Code | Buck2 and Buck3 VID ON/OFF in Sleep Mode
Buck2 and Buck3 disable VID function; Buck2 and
00h Buck3 output keep VSETO when the IC enters
sleep mode
Buck2 and Buck3 enable VID function; Buck2 and
01lh Buck3 output change to VSET1 when the IC enters
sleep mode
Set EXT_EN ON/OFF in Sleep Mode [6]
Code | EXT_EN ON/OFF in Sleep Mode
00h EXT_EN stays on when IC enters sleep mode
01lh EXT_EN turns off when IC enters sleep mode
Set LDO2 ON/OFF in Sleep Mode [5]
Code | LDO2 ON/OFF in Sleep Mode
00h LDO2 stays on when IC enters sleep mode
01lh LDO2 turns off when IC enters sleep mode
Set LDO1 ON/OFF in Sleep Mode [4]
Code | LDO1 ON/OFF in Sleep Mode
00h LDO1 stays on when IC enters sleep mode
01lh LDO1 turns off when IC enters sleep mode
Set Buck4 ON/OFF in Sleep Mode [3]
Code | Buck4 ON/OFF in Sleep Mode
00h Buck4 stays on when IC enters sleep mode
01lh Buck4 turns off when IC enters sleep mode
Set Buck3 ON/OFF in Sleep Mode [2]
Code | Buck3 ON/OFF in Sleep Mode
00h Buck3 stays on when IC enters sleep mode
01lh Buck3 turns off when IC enters sleep mode
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Set Buck2 ON/OFF in Sleep Mode [1]
Code | Buck2 ON/OFF in Sleep Mode
00h Buck2 stays on when IC enters sleep mode
01lh Buck2 turns off when IC enters sleep mode
Set Buckl ON/OFF in Sleep Mode [0]
Code | Buckl ON/OFF in Sleep Mode
00h Buckl stays on when IC enters sleep mode
01lh Buckl turns off when IC enters sleep mode
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Rail ON/OFF Adjustment on DPSLP Mode
Address — 0x09h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME B2 VID: | ex1 EN_ LDO2 LDO1_ Buckd Buck3_ Buck2_ Buckl_
Dngt/;’DgN DPSLP_EN | DPSLP_EN | DPSLP_EN | DPSLP_EN | DPSLP_EN | DPSLP_EN | DPSLP_EN
READ/WRITE R/W R/W R/W R/W R/W R/W R/W R/W
Description Set Buck2 and Buck3 VID ON/OFF in Deep Sleep Mode [7]
Code | Buck2 and Buck3 VID ON/OFF in Deep Sleep Mode
00h Buck2 and Buck3 disable VID function; Buck2 and Buck3 output
keep VSETO when the IC enters sleep mode
01h Buck2 and Buck3 enable VID function; Buck2 and Buck3 output
change to VSET1 when the IC enters sleep mode
Set EXT_EN ON/OFF in Deep Sleep Mode [6]
Code | EXT_EN ON/OFF in Deep Sleep Mode
00h EXT_EN stays on when IC enters deep sleep mode
01lh EXT_EN turns off when IC enters deep sleep mode
Set LDO2 ON/OFF in Deep Sleep Mode [5]
Code | LDO2 ON/OFF in Deep Sleep Mode
00h LDO2 stays on when IC enters deep sleep mode
01lh LDO2 turns off when IC enters deep sleep mode
Set LDO1 ON/OFF in Deep Sleep Mode [4]
Code | LDO1 ON/OFF in Deep Sleep Mode
00h LDO1 stays on when IC enters deep sleep mode
01lh LDO1 turns off when IC enters deep sleep mode
Set Buck4 ON/OFF in Deep Sleep Mode [3]
Code | Buck4 ON/OFF in Deep Sleep Mode
00h Buck4 stays on when IC enters deep sleep mode
01lh Buck4 turns off when IC enters deep sleep mode
Set Buck3 ON/OFF in Deep Sleep Mode [2]
Code | Buck3 ON/OFF in Deep Sleep Mode
00h Buck3 stays on when IC enters deep sleep mode
01lh Buck3 turns off when IC enters deep sleep mode
Set Buck2 ON/OFF in Deep Sleep Mode [1]
Code | Buck2 ON/OFF in Deep Sleep Mode
00h Buck?2 stays on when IC enters deep sleep mode
01lh Buck? turns off when IC enters deep sleep mode
Set Buckl ON/OFF in Deep Sleep Mode [0]
‘ Code ‘ Buckl ON/OFF in Sleep Mode
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00h Buckl stays on when IC enters deep sleep mode
01lh Buck1 turns off when IC enters deep sleep mode
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PWM ON/OFF
Address — 0x0Ah

DATA BIT D6 D5 D4 D3 D2 D1 DO
B4 _PWM_ B3_PWM_ B2_PWM_ B1_PWM_
FIELD NAME RFU RFU RFU RFU EN EN EN EN
READ/WRITE R R R R/W R/W R/W R/W
Description Set Buck4 LPM/FCCM [3]
Code | Buck4 LPM/FCCM Selection
00h Buck4 enters LPM at light load
01lh Buck4 forced into PWM at light load
Set Buck3 PM/FCCM [2]
Code | Buck3 LPM/FCCM Selection
00h Buck3 enters LPM at light load
01lh Buck3 forced into PWM at light load
Set Buck2 PM/FCCM [1]
Code | Buck2 LPM/FCCM Selection
00h Buck2 enters LPM at light load
01lh Buck?2 forced into PWM at light load
Set Buckl LPM/FCCM [0]
Code | Buckl LPM/FCCM Selection
00h Buckl enters LPM at light load
01lh Buckl forced into PWM at light load
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Rail SST Adjustment

Address — 0x0Bh

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME RFU RFU LDO2_SST LDO1_SST B4_SST B3_SST B2_SST B1_SST
READ/WRITE R R R/W R/W R/W R/W RW R/W

Description Set LDO2 Soft Start Time [5]
Code | LDO2 Soft Start Time
00h 200us
01lh 360us

Set LDO1 Soft Start Time [4]
Code | LDO1 Soft Start Time
00h 200us
01lh 360us

Set Buck4 Soft Start Time [3]
Code | Buck4 Soft Start Time
00h 250us
01lh 500us

Set Buck3 Soft Start Time [2]
Code | Buck3 Soft Start Time
00h 250us
01h 500us

Set Buck?2 Soft Start Time [1]
Code | Buck2 Soft Start Time
00h 250us
01lh 500ps

Set Buckl Soft Start Time [0]
Code | Buckl Soft Start Time
00h 250us
01h 500us
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Rail Power off Delay Time Adjustment
Address — 0xOCh

DATA BIT p7 | D6 Ds | D4 D3I | D2 pL | DO
Buckl_Power Off _ Buck2_Power Off__ Buck3_Power Off _ Buck4_Power Off _
FIELD NAME DLY DLY DLY DLY
READ/MWRITE RW | RW RW | RW RW | RW RW | RWw
Description Set Buckl Power off Delay Time [7:6]
Code | Buckl Power off Delay Time
00h Oms
01h 0.25ms
02h 0.5ms
03h 1.0ms

Set Buck2 Power off Delay Time [5:4]

Code | Buck2 Power off Delay Time

00h Oms
01lh 0.25ms
02h 0.5ms
03h 1.0ms

Set Buck3 Power off Delay Time [3:2]

Code | Buck3 Power off Delay Time

00h Oms
01lh 0.25ms
02h 0.5ms
03h 1.0ms

Set Buck4 Power off Delay Time [1:0]

Code | Buck4 Power off Delay Time

00h oms
01lh 0.25ms
02h 0.5ms
03h 1.0ms
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Rail Power off Delay Time Adjustment
Address — 0xODh

DATA BIT D7 | Dse Ds | D4 D3 | D2 pr | Do
LDO1_Power Off LDO2_Power Off_ EXT_EN_Power Off_
FIELD NAME DLY DLY DLY NnRESET_Power Off DLY
READ/MWRITE RW | RW RW | RW RW | Rw RW |  Rw
Description Set LDO1 Power off Delay Time [7:6]

Code | LDO1 Power off Delay Time
00h Oms
01h 0.25ms
02h 0.5ms
03h 1.0ms

Set LDO2 Power off Delay Time [5:4]
Code | LDO2 Power off Delay Time
00h Oms
01lh 0.25ms
02h 0.5ms
03h 1.0ms

Set EXT_EN Power off Delay Time [3:2]
Code | EXT_EN Power off Delay Time
00h Oms
01h 0.25ms
02h 0.5ms
03h 1.0ms

Set nRESET Power off Delay Time [1:0]
Code | nRESET Power off Delay Time
00h Oms
01lh 0.25ms
02h 0.5ms
03h 1.0ms
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Rail Wake Up Delay Time Adjustment
Address — OxOEh

DATA BIT p7 | D6 Ds | D4 D3 | D2 pL | DO
Buckl_Wake Up_ Buck2_Wake Up_ Buck3_Wake Up_ Buck4_Wake Up_
FIELD NAME DLY DLY DLY DLY
READ/WRITE RW | Rw RW | Rw RW | Rw RW | Rw
Description Set Buckl Wake Up Delay Time [7:6]
Code | Buckl Wake Up Delay Time
00h Oms
01h 0.5ms
02h 1.0ms
03h 1.5ms

Set Buck2 Wake Up Delay Time [5:4]

Code | Buck2 Wake Up Delay Time

00h oms

01lh 0.5ms
02h 1.0ms
03h 1.5ms

Set Buck3 Wake Up Delay Time [3:2]

Code | Buck3 Wake Up Delay Time

00h Oms

01lh 0.5ms
02h 1.0ms
03h 1.5ms

Set Buck4 Wake Up Delay Time [1:0]

Code | Buck4 Wake Up Delay Time

00h oms
01lh 0.5ms
02h 1.0ms
03h 1.5ms
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Rail Wake up Delay Time Adjustment

Address — 0xOFh

DATA BIT D7 D6 D5 | D4 D3 | D2 DL | Do
LDO1_Wake Up_ LDO2_Wake Up_ EXT_EN_Wake
FIELD NAME RFU RFU DLY DLY Up_ DLY
READ/WRITE R R RW |  Rw RW |  RW RW | RW
Description Set LDO1 Wake Up Delay Time [5:4]
Code | LDO1 Wake Up Delay Time
00h Oms
01h 0.5ms
02h 1.0ms
03h 1.5ms
Set LDO2 Wake Up Delay Time [3:2]
Code | LDO2 Wake Up Delay Time
00h Oms
01h 0.5ms
02h 1.0ms
03h 1.5ms
Set EXT_EN Wake Up Delay Time [1:0]
Code | EXT_EN Wake Up Delay Time
00h Oms
01h 0.5ms
02h 1.0ms
03h 1.5ms
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Protection ON/OFF, and SLEEP/DPSLP Adjustment
Address — 0x10h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME DIS_OVUV DIS_OTP DIS_VINOVP RFU RFU RFU SLEEP_EN DPSLP_EN
READ/WRITE RW RW R/W R R R RW RW

Description Set OVUV Fault [7]

Code | OVUV Fault
00h Enable hiccup mode or OVUVFLT state in ACTIVE

Mode
o1h Disable hiccup mode or OVUVFLT state in AC-
TIVE Mode
Set OTP [6]
Code | OTP
00h Enable

01h Disable

Set VINOVP [5]

Code | VIN_OVP
00h Enable
01h Disable

Set Sleep Mode EN [1]

Code | Sleep EN
00h Sleep mode is disable
01lh Sleep mode is enable

Set Deep Sleep Mode EN [0]

Code | Deep Sleep EN

00h Deep sleep mode is disable
01lh Deep sleep mode is enable
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Power on Delay Time Adjustment
Address — 0x11h

DATA BIT bz | ps | D5 | D4 p3 | b2 | b1 | Do
B1_Power ON_ B2_Power ON_
FIELD NAME DLY DLY
READ/WRITE rRW | Rw | RwW | RwW rRw | rRw | Rw | Rw
Description Set Buckl Power on Delay Time [7:4]

Code Buckl Power on Delay Time Code Buckl Power on Delay Time
00h Oms 08h 4.0ms
01h 0.5ms 09h 4.5ms
02h 1.0ms OAh 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms

Set Buck2 Power on Delay Time [3:0]

Code Buck2 Power on Delay Time Code Buck2 Power on Delay Time
00h Oms 08h 4.0ms
01h 0.5ms 09h 4.5ms
02h 1.0ms O0Ah 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms
DS_SY70202S Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 69

© 2025 Silergy Corp. All Rights Reserved.




SY70202S

S/IERGY

Power on Delay Time Adjustment
Address — 0x12h

DATA BIT D7 | b6 | D5 | D4 D3 | b2 | bt | Do
B3_Power ON_ B4 _Power ON_
FIELD NAME DLY DLY
READ/WRITE rRW | Rw | Rw | RW RW | rRw | RW | RW
Description Set Buck3 Power on Delay Time [7:4]

Code Buck3 Power on Delay Time Code Buck3 Power on Delay Time
00h Oms 08h 4.0ms
01h 0.5ms 09h 4.5ms
02h 1.0ms OAh 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms

Set Buck4 Power on Delay Time [3:0]

Code Buck4 Power on Delay Time Code Buck4 Power on Delay Time
00h Oms 08h 4.0ms
01lh 0.5ms 09h 4.5ms
02h 1.0ms 0Ah 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms
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Power on Delay Time Adjustment
Address — 0x13h

DATA BIT D7 | b6 | b5 | D4 D3 | b2 | b1 | DO
LDO1_Power ON_ LDO2_Power ON_
FIELD NAME DLY DLY
READ/WRITE RIW | Rw | RW | RW RIW | RwW | RW | RwW
Description Set LDO1 Power on Delay Time [7:4]

Code LDO1 Power on Delay Time Code LDO1 Power on Delay Time
00h Oms 08h 4.0ms
01h 0.5ms 09h 4.5ms
02h 1.0ms OAh 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms

Set LDO2 Power on Delay Time [3:0]

Code LDO2 Power on Delay Time Code LDO2 Power on Delay Time
00h Oms 08h 4.0ms
01lh 0.5ms 09h 4.5ms
02h 1.0ms 0Ah 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms
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Power on Delay Time Adjustment

Address — 0x14h

DATA BIT D7 6 | b5 | D4 p3 | b2 | bt | Do
NRESET_ NRESET_Power ON_ EXT_EN_Power ON_
FIELD NAME Input Trigger DLY DLY
READ/WRITE RIW RW | RW [ Rw RW | RW | RW | Rw
Description Set nRESET Input Trigger [7]
Code NRESET Input Trigger
00h Buck2_PG
01h SYS_OK
Set nRESET Power on Delay Time [6:4]
Code NRESET Power on Delay Time
00h 0.5ms
01lh ims
02h 2ms
03h 4ms
04h 8ms
05h 16ms
Set EXT_EN Power on Delay Time [3:0]
Code EXT_EN Power on Delay Time Code EXT_EN Power on Delay Time
00h Oms 08h 4.0ms
01lh 0.5ms 09h 4.5ms
02h 1.0ms 0Ah 5.0ms
03h 1.5ms 0Bh 5.5ms
04h 2.0ms 0Ch 6.0ms
05h 2.5ms 0Dh 6.5ms
06h 3.0ms OEh 7.0ms
07h 3.5ms OFh 7.5ms
DS_SY70202S Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 72

© 2025 Silergy Corp.

All Rights Reserved.




S/IERGY

SY70202S

GPIOS and GPIO7 Adjustment
Address — 0x15h

DATA BIT D7 | D6 Ds | D4 D3 D2 D1 DO
. . GPIO6 GPIO5 GPIO7
FIELD NAME GPIOS5 Function GPIO7 Function RFU Lock Open Drain Open Drain
READ/WRITE RW | RW RW | RW R R RIW RIW
Description Set GPIO5 Function [7:6]
Code | GPIO5 Function
00h DPSLP Input
01h I2C Controlled Output
02h nIRQ(SYSWARN) Output
Set GPIO7 Function [5:4]
Code | GPIO7 Function
00h EXT_EN Output
01h I2C Controlled Output
02h PWRDIS Input
Set GPIO6 Lock Function [2]
Code | GPIO6 Lock Function
GPIOG6 status not lock and LDO2 mode can be
00h changed when GPIO6 status change after power
on. (Not recommended due to trigger protection).
01h GPIO6 status lock and LDO mode will not change
with GPI0O6 status after power on.
Set GPIO5 Open Drain ON/OFF [1]
Code | GPIO5 Open Drain ON/OFF
00h Open drain turn off
01lh Open drain turn on
Set GPIO7 Open Drain ON/OFF [0]
Code | GPIO7 Open Drain ON/OFF
00h Open drain turn off
01lh Open drain turn on
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Buck?2 Output Voltage Adjustment
Address — 0x18h

DATA BIT D7 o6 | bos | b4 | b3 | b2 | b1 | Do
FIELD NAME RFU B2 VSET1
READ/WRITE R rRw | rRw | Rw | Rw | Rw | Rw | RwW

Description The output voltage is equal to B2_VSET1*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.5v 20h 0.82Vv 40h 1.14v 60h 1.46V
01h 0.51Vv 21h 0.83v 41h 1.15v 61h 1.47V
02h 0.52v 22h 0.84V 42h 1.16V 62h 1.48V
03h 0.53v 23h 0.85v 43h 1.17v 63h 1.49v
04h 0.54v 24h 0.86V 44h 1.18Vv 64h 1.5V
05h 0.55v 25h 0.87v 45h 1.19v 65h 1.51Vv
06h 0.56V 26h 0.88v 46h 1.2v 66h 1.52Vv
07h 0.57v 27h 0.89v 47h 1.21v 67h 1.53Vv
08h 0.58v 28h 0.9v 48h 1.22v 68h 1.54v
0%h 0.59v 29h 0.91v 49h 1.23Vv 69h 1.55Vv
0Ah 0.6V 2Ah 0.92v 4Ah 1.24v 6Ah 1.56V
0Bh 0.61Vv 2Bh 0.93v 4Bh 1.25Vv 6Bh 1.57Vv
0Ch 0.62V | 2Ch 0.94V | 4Ch 1.26V | 6Ch 1.58Vv
0Dh 0.63V 2Dh 0.95V 4Dh 1.27Vv 6Dh 1.59v
OEh 0.64V 2Eh 0.96V 4Eh 1.28Vv 6Eh 1.6V
OFh 0.65V 2Fh 0.97Vv 4Fh 1.29v
10h 0.66V 30h 0.98Vv 50h 1.3V
11h 0.67V 31h 0.99Vv 51h 1.31vV
12h 0.68V 32h 1.0v 52h 1.32v
13h 0.69V 33h 1.01v 53h 1.33v
14h 0.70Vv 34h 1.02v 54h 1.34v
15h 0.71Vv 35h 1.03v 55h 1.35Vv
16h 0.72v 36h 1.04v 56h 1.36V
17h 0.73V 37h 1.05v 57h 1.37v
18h 0.74v 38h 1.06V 58h 1.38v
19h 0.75V 39h 1.07v 59h 1.39v
1Ah 0.76V 3Ah 1.08Vv 5Ah 1.8V
1Bh 0.77v 3Bh 1.09v 5Bh 1.41Vv
1Ch 0.78v 3Ch 1.1V 5Ch 1.42Vv
1Dh 0.79Vv 3Dh 1.11v 5Dh 1.43V
1Eh 0.8V 3Eh 1.12v 5Eh 1.44v
1Fh 0.81V 3Fh 1.13Vv 5Fh 1.45v
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Buck?2 Output Voltage Adjustment
Address — 0x19h

DATA BIT D7 o6 | bos | b4 | b3 | b2 | b1 | Do
FIELD NAME RFU B2 VSET2
READ/WRITE R rRw | rRw | Rw | Rw | Rw | Rw | RwW

Description The output voltage is equal to B2_VSET2*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.5v 20h 0.82Vv 40h 1.14v 60h 1.46V
01h 0.51Vv 21h 0.83v 41h 1.15v 61h 1.47V
02h 0.52v 22h 0.84V 42h 1.16V 62h 1.48V
03h 0.53v 23h 0.85v 43h 1.17v 63h 1.49v
04h 0.54v 24h 0.86V 44h 1.18Vv 64h 1.5V
05h 0.55v 25h 0.87v 45h 1.19v 65h 1.51Vv
06h 0.56V 26h 0.88v 46h 1.2v 66h 1.52Vv
07h 0.57v 27h 0.89v 47h 1.21v 67h 1.53Vv
08h 0.58v 28h 0.9v 48h 1.22v 68h 1.54v
0%h 0.59v 29h 0.91v 49h 1.23Vv 69h 1.55Vv
0Ah 0.6V 2Ah 0.92v 4Ah 1.24v 6Ah 1.56V
0Bh 0.61Vv 2Bh 0.93v 4Bh 1.25Vv 6Bh 1.57Vv
0Ch 0.62V | 2Ch 0.94V | 4Ch 1.26V | 6Ch 1.58Vv
0Dh 0.63V 2Dh 0.95V 4Dh 1.27Vv 6Dh 1.59v
OEh 0.64V 2Eh 0.96V 4Eh 1.28Vv 6Eh 1.6V
OFh 0.65V 2Fh 0.97Vv 4Fh 1.29v
10h 0.66V 30h 0.98Vv 50h 1.3V
11h 0.67V 31h 0.99Vv 51h 1.31vV
12h 0.68V 32h 1.0v 52h 1.32v
13h 0.69V 33h 1.01v 53h 1.33v
14h 0.70Vv 34h 1.02v 54h 1.34v
15h 0.71Vv 35h 1.03v 55h 1.35Vv
16h 0.72v 36h 1.04v 56h 1.36V
17h 0.73V 37h 1.05v 57h 1.37v
18h 0.74v 38h 1.06V 58h 1.38v
19h 0.75V 39h 1.07v 59h 1.39v
1Ah 0.76V 3Ah 1.08Vv 5Ah 1.8V
1Bh 0.77v 3Bh 1.09v 5Bh 1.41Vv
1Ch 0.78v 3Ch 1.1V 5Ch 1.42Vv
1Dh 0.79Vv 3Dh 1.11v 5Dh 1.43V
1Eh 0.8V 3Eh 1.12v 5Eh 1.44v
1Fh 0.81V 3Fh 1.13Vv 5Fh 1.45v
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Buck3 Output Voltage Adjustment
Address — 0x1Ah

DATA BIT D7 o6 | bos | b4 | b3 | b2 | b1 | Do
FIELD NAME RFU B3_VSET2
READ/WRITE R rRw | rRw | Rw | Rw | Rw | Rw | RwW
Description The output voltage is equal to B3_VSET2*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.50v 15h 0.71Vv 2Ah 0.92v 3Fh 1.13v
01h 0.51Vv 16h 0.72v 2Bh 0.93Vv 40h 1.14v
02h 0.52v 17h 0.73V 2Ch 0.94Vv 41h 1.15v
03h 0.53v 18h 0.74v 2Dh 0.95Vv 42h 1.16V
04h 0.54v 19h 0.75V 2Eh 0.96V 43h 1.17v
05h 0.55Vv 1Ah 0.76V 2Fh 0.97Vv 44h 1.18Vv
06h 0.56V 1Bh 0.77V 30h 0.98v 45h 1.19v
07h 0.57v 1Ch 0.78v 31h 0.99v 46h 1.20V
08h 0.58v 1Dh 0.79VvV 32h 1.00vV
0%h 0.59Vv 1Eh 0.80VvV 33h 1.01v
0Ah 0.60V 1Fh 0.81v 34h 1.02v
0Bh 0.61Vv 20h 0.82v 35h 1.03v
0Ch 0.62V 21h 0.83V 36h 1.04v
0Dh 0.63V 22h 0.84V 37h 1.05v
OEh 0.64V 23h 0.85V 38h 1.06V
OFh 0.65V 24h 0.86V 39h 1.07v
10h 0.66V 25h 0.87Vv 3Ah 1.08v
11h 0.67V 26h 0.88Vv 3Bh 1.09v
12h 0.68V 27h 0.89Vv 3Ch 1.10v
13h 0.69V 28h 0.90Vv 3Dh 1.11v
14h 0.70v 29h 0.91Vv 3Eh 1.12v
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CSP2.5%x2.45-36 Package Outline Drawing
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Tape and Reel Specification
Tape Dimensions and Pin 1 Orientation
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Reel Dimensions

Package types Tape width Pocket Reel size Trailer * Leader * Qty per reel
ge typ (mm) pitch(mm) (Inch) length(mm) length (mm) (pcs)
CSP2.5%2.45-36 8 4 7" 400 400 3000
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Revision History

The revision history provided is for informational purposes only and is believed to be accurate, however, not warrantied.
Please make sure that you have the latest revision.

Date Revision Change Pages changed

Nov.12, 2024 Revision 0.0D | - -

Dec.20, 2024 Revision 0.1 No changes. -

1. The package size has been changed from CSP 2.6x2.6 to CSP
2.5x2.45, it's a writing error for this change.

2. Correct the writing error of ESD Specification, add "+" in Table. | P3

P1-2, 77-78

3. Add MSL rating in Features. P1
May.30, 2025 | Revision 1.0 4. Add Note 5 in Electrical Characteristics Table. P5-10
5. Add a description of the built-in 4ms clock masking logic for P33
DPSLP mode and SLP mode.
6. Add test wa_lveform_, design procedure, and layout design etc. to P11-16, 38-40
make the design easier.
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IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published in
this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain
the latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor
products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole responsibil-
ity to warrant and guarantee that any intellectual property rights of a third party are not infringed upon when integrating Silergy products
into any application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other than circuitry entire-
ly embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable. However,
Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information and shall
have no liability for the consequences of use of such information. In no event shall Silergy be liable for any indirect, incidental, punitive,
special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to the re-
moval or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty,
breach of contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever, Siler-
gy’ aggregate and cumulative liability towards customer for the products described herein shall be limited in accordance with the Stand-
ard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any applica-
tions-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted to be
suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction of an
Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage. Silergy
assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion and/or
use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of commercial
sale, as published at http://www.silergy.com/stdterms, unless otherwise agreed in a valid written individual agreement specifically
agreed to in writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and conditions of
the respective agreement shall apply. Silergy hereby expressly objects to and denies the application of any customer’s general terms
and conditions with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual prop-
erty rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent right,
copyright, mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or ser-
vices does not constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information
may require a license from a third party under the patents or other intellectual property of the third party, or a license from Silergy under
the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
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