S/IERGY

SY70202K

High Efficiency and High Integration PMIC for SSD System

General Description

The SY70202K is an integrated power management unit.
It is designed to power a wide range of microcontrollers
and solid-state drive applications. The SY70202K
includes 4 buck converters with integrated power FETs
and 2 low-dropout regulators (LDOs). The Buckl, LDO1,
and LDO2 can also be configured as load switch. The
PMIC supports a variety of default configurations. It is
programmed at the factory with a default configuration.

The SY70202K supports combination of multiple
configurations, including output voltage, startup time,
system level sequencing, sleep modes, deep sleep
modes, and operating modes etc. Each of the regulators
can be configured for a wide range of output voltages
through the 12C interface. Each buck converter requires
only three small components to operate at switching
frequency of 2MHz. All regulators can be configured for a
wide range of output voltages through the 12C interface.

The SY70202K is available in a BGA3.35x3.1-34
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
Bypass Mode or Buck Mode Selection
- 40mQ/40mQ Rps_on
e Channel 2 Synchronous Buck:
= 3A Maximum Output Current Capability
- 0.75V to 1.85V Programmable, 10mV Step

- 80mQ/50mQ Rps_on
Channel 3 Synchronous Buck:
- 4A Maximum Output Current Capability
- 0.5V to 1.2V Programmable, 10mV Step
-~ 50mQ/20mQ Rps_on
e Channel 4 Synchronous Buck:
- 2A Maximum Output Current Capability
- 0.807V to 1.907V Programmable, 50mV Step
- 80mQ/50mQ Rps_on
e Channel 5 LDOL1:
- 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 I1°C In-
terface
e Output Voltage Level of Each Channel Controlled by
I2C Interface
e Reliable Protections:
- Input/Output Over Voltage Protection (OVP)
- Short Circuit Protection (SCP)
- Over Temperature Protection (OTP)
Compact Package: BGA3.35%x3.1-34
¢ MSL Rating: MSL3

Applications

e Solid State Drives
e Microcontroller
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S/IERGY
Simplify Application Circuit
Device
VIN 4A Buckl Sync Buck Regulator _
2.8V~3.7V > (Buck or P-LSW Mode) > NAND Core
) 3A Buck2 Sync Buck Regulator > NAND I/0
IC -—
Compatible
4A Buck3 Sync Buck Regulator > SoC Core
SoC Phy or
2A Buck4 Buck R | >
uck4 Sync Buck Regulator DRAM /0
0.4ALDO1 - SoC Phy or
(LDO or P-LSW Mode) DRAM Core
0.4A LDO2 |
(LDO or P-LSW Mode) > SoClO
Figure 1. Simplified Application Circuit
Ordering Information
Ordering
Package Type Top Mark
Part Number ge yp P
BGA3.35x3.1-34
SY70202KNSG RoHS-Compliant and Halogen-Free KPCxyz
X = year code, y = week code, z = lot number code
Pin-out (top view)
1 2 3 4 5 6 7
A ::i;p|o7l:| ::S‘W_Bl:l ::?W_B}) :ffel;Df:. ::?W_BZ) f:\fIN_BZ:l "LV El)NO_l,:
B | icrog dined diner £ONPH PEIPR fes ad {Loon]
C | {scti {Feeu {cpiog} {1002}
D i SDA ) {FB_B3 1 AVIN!
E | i{Fesai {cpio1} {ePios} {acnD} {cpIoa} L
F ::GPIOS:' VIN_B4  iSw_B4 d G’;‘D ; :PGTD?- -':SW_B?:,'- fSw_B3

(BGA3.35x3.1-34)
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Pin Descriptions
Pin Number Pin Name Pin Description
A2, A3 SW_B1 Switch Pin for Buck 1 Regulator.
A4, B4, B5 PGND12 Dedicated Power Ground for Buck1 and Buck2 Regulator.

A5 SW_B2 Switch Pin for Buck 2 Regulator.
A6 VIN_B2 Dedicated VIN power input for Buck 2 Regulator.
A7 VIN_LDO1 | Dedicated VIN power input for LDO Regulator.

B2, B3 VIN_B1 Dedicated VIN power input for Buck 1 Regulator.
B6 FB B2 Feedback for Buck 2 Regulator. Connect to the Buck 2 output capacitor.
B7 LDO1 Output for LDO1 Regulator (Leave unconnected if LDO is not used and disabled).
B1 GPIO3 General purpose input pin.
Al GPIO7 Configurable general purpose input/open drain output.
Cc2 FB_B1 Feedback for Buck 1 Regulator. Connect to the Buck 1 output capacitor.
E4 AGND Analog Ground. Kelvin connects to the other ground pins on the IC.
C6 GPIO6 General purpose input pin.
c7 LDO2 Output for LDO2 Regulator (Leave unconnected if LDO is not used and disabled).
C1 SCL I2C Clock Input.
D1 SDA I2C Data Input and Output.
E3 GPIO5 Configurable general purpose input/open drain output.
D6 FB_ B3 Feedback for Buck 3 Regulator. Connect to the Buck 3 output capacitor.
D7 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.
F1 GPIOS8 General purpose input pin.
E2 GPIO1 General purpose input pin.

F4, F5 PGND34 Dedicated Power Ground for Buck3 and Buck4 Regulators
E6 GPIO4 General purpose input pin.
E7 VIN_B3 Dedicated VIN power input for Buck 3 Regulator.
F2 VIN_B4 Dedicated VIN power input for Buck 4 Regulator.
F3 SW_B4 Switch Pin for Buck 4 Regulator.

F6, F7 SW_B3 Switch Pin for Buck 3 Regulator.
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Absolute Maximum Ratings
Parameter (Note 1) Min Max Unit
All Pins to GND -0.3 6 \Y
Junction Temperature 150
Lead Temperature (Soldering, 10 sec.) 260 °C
Storage Temperature Range -55 150
ESD Susceptibility
HBM (Human Body Model) +2000 Vv
CDM (Charge Device Model) All Pins +500
Latch-up +200 mA

Thermal Information

Parameter (Note 2) (Note 3) Typ Unit
8.4 Junction-to-Ambient Thermal Resistance 35

Buc_top Junction-to-Case (Top) Thermal Resistance 11 °C/W
8:8 Junction-to-Board Thermal Resistance 18.5

Po Power Dissipation @ Ta = 25°C 3.6 W

Recommended Operating Conditions

Parameter (Note 4) Min Max Unit
Supply Input Voltage, VIN 2.8 3.7 \%

Ambient Temperature -40 85 °C
Junction Temperature -40 125 °C
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 3
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Block Diagram

VIN_B1
VIN_LDO1
Buckl |
.| Controller SW_B1
Vref «——— >
(Buck/Bypass
LDO1 Mode) 4@
= PGND1
A
FB—BlI
VIN_LDO1 VIN_B2
Vref «—— J
| Buck2 SW_B2
LDO2 >
Controller
q PGND2
*
FB B2
& AVIN Sequence
Control VIN_B3 L
scL | »|  Buck3 J SW_B3 L
SDA . Controller
GPIO1 | q PGND3
- A
GPIO3 . FB B3
GPIO4 _
> VIN_B4
GPIO5 - =
GPIO6 -
GPIO7 . | Bucka :] SW_B4
GPIO8 o Controller
AGND . ﬂ PGND4
A
FB B4
Figure 2. Function Block Diagram
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Power On/Off Sequence

SY70202K

UVLO_R SYS_OK Do 23V
I | (Logic off)
VIN | | I
: tsys.on :tLDOI,ON: oo |<+ |
LDO1 :<—>:<—> |
|
1,
LDO2 : :ﬂ :/ tLpoz,oFF |<—> \
| | |
BUCkl : :4% |/ teucki,oFF I<+ \
| |
BUCk2 : : fouszon |/ tsucke,oFF |<—> \
! I taucks,on :
BUCk3 : : < > |/ BUCK3,0FF :<—> \I
| | |
BUCk4 : : < fouckson > :/ taucka,oFF :4—» \!
|
I I text_en.on text enore 162 |
EXT_EN Ll X :
(GPIO?) b ' '

Figure 3. Power On/Off Sequence

e Power-on delay time:
tLoo1,0N/ tLpo2,0n/ teucki,oN/ tBuck2,oN/ tBucks,oN/tBucka,oN/tEXT_EN,ON =0~7.5ms, 0.5ms/step.
o Power-off delay time:

tLoo1,0FF/ tLpoz2,0FF/ tBuckt,oFF/ tBuck2,0FF/ tBucks,0FF/tBucks,oFF/tExT EN,0FF =0MS, 0.25ms, 0.5ms, or 1ms.
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SY70202K

SLEEP and DPSLE Sequence

SLEEP/DPSLP onloff rail, VSET1, or sequence by I°C. Enter Exit
Sleep Mode Sleep Mode
UVLO_R SYS_OK \ | Y
) | | | |
VIN 7 : : 1o I
: | | | tLpo,0rF ! e ! :
LDO1 | tsyS‘ON |tLD01,0NI I i | | tLDOl,WP:
, | «—> | | | «—>
i | 1 | | tioo2.0FF | € |
LDO2 | I tipozon |/ [ | | | toozwp :
, | ———> | | | «—>
i | 1 | taucki,oFF | ©> | |
Buckl | | tauck1,on :/ : N | tauckt,wp : /
. P » «— ' 5
i | 1 | | tavckzore | <> | | |
T
Buck2 | | tBuckz,on I/ : | |’\ | tucke,wp |/
n [ S— 1
1 T | [ [ T 1
| [ | I N | |
Buck3 | | taucks.on |/ : VSETO | VT VSETO
D —
; i 1 | | taucka,oFF | :
t
Buck4 | | tBucka,oN I/ : | hid | | tauckawp
EXT EN : i 1 | texr_enorr | | ; 1
— t, T
(GPIO?) | | EXT_EN,ON : | | text_enwp
T T . | T
nRESET : : thRESET,DLY : : :
SLEEP | : ' o I
| | I
(GPIO8) ! L A l_;_l

VIN /:

LDO1
LDO2
Buckl
Buck2
Buck3

Buck4

EXT_EN
(GPIO?)

nRESET

DPSLP
(GPIOS)

After nRESET goes high, user need to set the

: —_—

UVLO_R SY|870K

Reserve the trim bit to select masking or non-
masking SLEEP signal before nRESET goes high.

(a)

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
'Y

thrESET,DLY

e Wake up delay time:
tioo1,wp/ tooz,wp/ teucki,wp/ teucke,wp/ tBucks wp/tsucka wp/text_enwp =0~3ms, 1ms/step.

|
| |
| |
| |
| | 1 fLoor.orF | > |
+
| tsyson |tLD01.ONI | | tLDOl‘WPI
+ L=— I | —
| 1 | L tipo2.0FF , «» | | |
} t
| I tipozon |/ | | I toozwe |
«— > «—
t L { [ N 1!
I I I ! -BUCK1,0FF : <> 1 I I
| | tBuck1,oN |/ | | | | tBuckL,wp |
. [ —— | \ >l
i | 1 | N taucka,oFF ! | |
T T
| ! tBuckz,0N I/ | | |’\ | tBucke,wp |
Ny D — .
; | 1 ! tucks.oFr | - ! i L
t, | T T |
| [ Buck3,ON | | [ | tBucks,wp |
1 n
: i 1 | ! tauckaore | <> | ; 1
1 J T
| | Buckd,ON | | | | | tBucka,wp
L
: i 1 | texr_enore > | i 1
T T
| | texT_Enon | | | text_enwe
L
T T | i
| ! T f
I | I |
T 1 | |
| [ I
|
|

v

Reserve the trim bit to select masking or non-
masking DPSLP signal before nRESET goes high.

(b)
Figure 4. Power On/Off Sequence

L

(a) Enter/Exist Sleep Mode and (b) Enter/Exist Deep Sleep Mode
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SY70202K

Electrical Characteristics

(Vin=3.3V, Ta = 25°C, unless otherwise specified. (Note 5))

Parameter Symbol Test Conditions Min Typ Max Unit
GPIOs Ou.tput Low VoL loL=1mA R - 0.35 \V
(Open drain)
GPIOs Input Low Vio Low i i 0.35 v
Digital 1/0 (GPI03/4) -
9 GPIOs Input Low Vv i i 055 Vv
(GPIO5/6/7/8) 10tow '
GPIOs Input High !
(GPIO3/4/5/6/7/8) Vio_tign 1.2
Supply Input Voltage VIN 2.8 - 3.7 \
UVLO Threshold Rising VUVLO,RISING 25 2.6 2.7 \Y
UVLO Hysteresis VUuvLo HYS (Note 6) - 200 - mV
Operating Supply Current All Regulators Disabled (Note 6) - 20 - MA
. All Regulators Enabled but no
Operating Supply Current load (Note 6) - 120 - MA
VIN OV Shutdown
system Threshold Rising VIN_ovp_R (Note 6) - 3.9 - \%
VIN OV Shutdown
Control Threshold Falling ViN_ovp_F (Note 6) - 3.6 - \Y
VIN OVP Deglitch Time (Note 6) 5 V&
Thermal Shutdown ToTp,RISING Temperature rising (Note 6) - 155 - °C
|1_'|herma| _Shutdown Totprys (Note 6) - 15 - °C
ysteresis
iarlilup Delay after initial fsvs.on i 1 15 ms
OV/UV Retry Time Channel off time (Note 6) - 10 - ms
System Warning
(SYSWARN) - Falling VsyswaRN (Note 6) - 2.9 - \4
Threshold
nIRQ System Warning o
(SYSWARN) (SYSWARN) Accuracy Vsvswarn.Acc 35 ) 35 °
System Monitor
(SYSWARN) Hysteresis VsyswarnHys | (Note 6) - 50 - mV
Controllable by 12C interface
Output Voltage Range Vour1 25mV steps. 1.6 - 3.0 \%
PWM mode operation 1 i 1 %
@ Ta=25°C, Vourt=Default
AVour1_pwm PWM mode operation
@ Ti=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation, lout=1mA
AVouti_prm @ Ti=-40°C to 125°C, -2.0 - 25 %
BUCK1 Vour=Default
Regulator Only, No Load (Note 6) - 22 - MA
Regulator Only, No Load
Supply Current, Standby Ivin_B1 @ Sleep(GPI08)=Low (Note 6) - 10 - MA
Regulator Disable - 0.1 1 MA
Switching Frequency Fosc1 (Note 6) - 2 - MHz
Main PFET Rps_on Rbs_on,p1 (Note 6) - 40 - mQ
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 7
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SY70202K

S/IERGY
Main NFET Rps_on Rbs_on,N1 (Note 6) - 40 - mQ
High Side FET Current
.Ig. ! ! ILim1_HS 5.6 - - A
Limit
Maximum Output DC Load
lout1 4 - - A
Current
B1_SST=0. 10% to 90% of Vnom
(Note 6) i 250 i HS
Internal Soft-Start Time Tss1 B SST=1. 10% to 90% of Vnom _ =00 _ .
(Note 6) H
Discharge Resistor Rois1 - 4.4 8.75 Q
OVP Threshold Vovp1 115 120 125 %
OVP Hysteresis Vovpi Hys (Note 6) - 5 - %
OVP Deglitch Time tovr1 (Note 6) - 10 - us
Short Circuit Protection
- - 0,
Threshold Vscp1 (Note 6) 30 %
Short Circuit Protection
Deglitch Time tscp1 (Note 6) - 50 - us
Output Voltage Range Vour 2.8 3.3 3.7 \%
Main PFET Ron Rbs_on,p1 (Note 6) - 40 - mQ
Load Switch Current Limit | lLmi_Hs Shut down after _deglltch time and 3.1 45 5.8 A
stays off for off-time
Load Switch Current
Shutdown Deglitch Time tm ks (Note 6) i 200 i Hs
BUCK1 @ Load Switch Current
BYPASS Shutdown Off-Time (Note 6) ’ 10 ’ ms
MODE B1_SST=0. 10% to 90% of Vnom
(Note 6) i 250 i HS
Internal Soft-Start Time Tss1 B1_SST=1. 10% to 90% of Viom _ =0 _ .
(Note 6) H
Short Circuit Protection
- - 0,
Threshold Vscp1 (Note 6) 80 %ViN
Short Circuit Protection
Deglitch Time tscr1 (Note 6) - 50 - V&
Controllable by I12C interface
Output Voltage Range Vour2 10mV steps. 0.75 - 1.85 \%
PWM moSIe operation 1 i 1 %
@ Ta=25°C , Vour=Default
AVourz_pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation, lout=1mA
AVout2_prm @ Ti=-40°C to 125°C, -2.0 - 2.5 %
BUCK2 Vour=Default
Regulator Only, No Load (Note 6) - 22 - MA
Regulator Only, No Load
Supply Current, Standby Ivin_B2 @ Sleep(GPIO8)=Low (Note 6) 10 MA
Regulator Disable - 0.1 1 MA
Switching Frequency Fosc2 (Note 6) - 2 - MHz
Main PFET Rps_on Rbs_on,p2 (Note 6) - 80 - mQ
Main NFET Rps_on Rbs_on,N2 (Note 6) - 50 - mQ
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S/IERGY
High Side FET Current
.Ig. ! ! ILimz_Hs 4.4 - - A
Limit
Maximum Output DC Load
lout2 3 - - A
Current
B2_SST=0. 10% to 90% of Vnom
(Note 6) i 250 i HS
Internal Soft-Start Time Tss2 B2 SST=1. 10% to 90% of Vo _ co00 _ .
(Note 6) H
Discharge Resistor Rois2 - 9.4 20 Q
OVP Threshold Vove2 115 120 125 %
OVP Hysteresis Vovpz Hys (Note 6) - 5 - %
OVP Deglitch Time tove2 (Note 6) - 10 - V&
Short Circuit Protection
- - 0,
Threshold Vscp2 (Note 6) 30 %
Short Circuit Protection
Deglitch Time tscp2 (Note 6) - 50 - us
Controllable by I2C interface
Output Voltage Range Vours 10mV steps. 0.5 - 1.2 \
PWM mode operation 1 i 1 %
@ Ta=25°C, Vourt=Default
AVouts pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation, lout=1mA
AVouts prm @ Tj=-40°C to 125°C, -2.0 - 2.5 %
Vout=Default
Regulator Only, No Load
(Note 6) 22 WA
Regulator Only, No Load
Supply Current, Standby Ivin_B3 @ Sleep(GPIO8)=Low - 10 - pA
(Note 6)
Regulator Disable - 0.1 1 MA
Switching Frequency Foscs (Note 6) - 2 - MHz
BUCKS3 Main PFET Ros_on Ros_onps (Note 6) - 50 - mQ
Main NFET Rps_on Rbs_on,N3 (Note 6) - 20 - mQ
High Side FET
.Ig. Side Current ILIM3_Hs 5.6 - - A
Limit
Naxi
aximum Output DC Load louts 4 i i A
Current
B3_SST=0. 10% to 90% of Vnom
(Note 6) i 250 i us
Internal Soft-Start Time Tss3 B3_SST=1. 10% to 90% of Viom _ co0 _ .
(Note 6) M
Discharge Resistor Ropis3 9.4 20 Q
OVP Threshold Vovpr3 115 120 125 %
OVP Hysteresis Voves Hys (Note 6) - 5 - %
OVP Deglitch Time tovrs (Note 6) - 10 - us
Short Circuit Protection
- - 0
Threshold Vscps (Note 6) 30 %
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S/IERGY
Short Circuit Protection
Deglitch Time tscrs (Note 6) - 50 - V&
Controllable by I2C interface
Output Voltage Range Vours 50mV steps. 0.807 - 1.907 \%
PWM moSIe operation 1 i 1 %
@ Ta=25°C , Vourt=Default
AVouta_pwm PWM mode operation
@ T=-40°C to 125°C, -2 - 2 %
Output Voltage Accuracy Vour=Default
PFM mode operation, lout=1mA
AVouta_prm @ Ti=-40°C to 125°C, -2.0 - 25 %
Vout=Default
Regulator Only, No Load (Note 6) - 22 - MA
Regulator Only, No Load
Supply Current, Standby IviN_Ba @ Sleep(GPIO8)=Low (Note 6) 10 MA
Regulator Disable - 0.1 1 MA
Switching Frequency Fosca (Note 6) - 2 - MHz
BUCKA Main PFET Rbps_on Rbs_on,pa (Note 6) - 80 - mQ
Main NFET Robs_on Rbs_onng (Note 6) - 50 - mQ
High Side FET
.lg. Side Current st 36 i i A
Limit
Maximum Output DC Load
louTa 2 - - A
Current
= 0, 0,
Internal Soft-start Time Tssa B4_SST=0.10% to 100% of Viow - 150 - V&
(Note 6)
Discharge Resistor Rpisa - 9.4 20 Q
OVP Threshold Vovea 115 120 125 %
OVP Hysteresis Vovpa,Hys (Note 6) - 5 - %
OVP Deglitch Time tovra (Note 6) - 10 - us
Short Circuit Protection
- - 0
Threshold Vscp4 (Note 6) 30 %
Short Circuit Protection
Deglitch Time tscra (Note 6) - 50 - us
LDO1 Input Voltage Vin_Loot LDO Mode 2.8 - 37 | v
Range
LDO1 Output Volt Controllable by IC interf
utput Voltage Vour Loot ontrollable by interface, 10 i 57 v
Range 50mV steps.
Output Current louT_Lbo1 VIn_Lpo1=2.8V to 3.7V, 0.4 - - A
Ta=25°C, Vour=Default 1 i 1 %
Output Voltage Accurac AV Vin_Lbo-Vour. ot > 0.4V
P 9 Y OUTLDOL  F:="20°C to 125°C, Vour=Default
-2 - 2 %
LDO1 VIN_Lpo-Vout _Lpo1 > 0.4V
RNegulztor Enable, No Load i 10 i uA
Supply Current IVIN_LDO1 (Note 6)
Regulator Disable - 0 1 MA
LDO1_SST=0. 10% to 90% of
Vnowm (Note 6) i 200 i us
Internal Soft-Start Time Tss_Lbo1 LDO1_SST=1. 10% t0 90% of _ 260 _ .
Vnowm (Note 6) M
OVP Threshold Vovp_Lpo1 (Note 6) - 115 - %
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OVP Hysteresis Vovp_iLpoirys | (Note 6) - 5 - %
OVP Deglitch Time tovep_Lbo1 (Note 6) - 10 -
Dropout Voltage Vbv_Lbo1 ILpo1 = 400mA, Vin_Lpo1 > 2.8V, - - 400 mV
Discharge Resistor Rois_Loo1 - 20 35 Q
Current Limit lLm_Lbo1 400 500 600 mA
Current Shutdown
Deglitch Time tum_Lbo1 (Note 6) - 200 - V&
Short Circuit Protection
- - 0
Threshold Vscp_Lbo1 (Note 6) 60 %
Short Circuit Protection
Deglitch Time tscp_Lbo1 (Note 6) - 50 - us
LDOL Input Voltage Vin_Loo1 PLSW Mode 2.8 - 3.7 Vv
Range
Main FET Robs_on Rps_on,p,.LDo1 PLSW Mode, Vin_1001=3.3V, - 300 500 mQ
ILbo1=100mA
PLSW Mode, (Note 6) - 12 - MA
Supply Current IviN_LDo1
Load Switch Disabled - 0 1 MA
Internal Soft-Start Time Tss_Lpo1 10% to 90% of Vnowm (Note 6) - 200 - us
LDO1 @
Load Switch Load Switch Current Limit | lum_Hs PLSW Mode 400 500 600 mA
Load Switch Current
Shutdown Deglitch Time tm s (Note 6) i 200 i Ks
Load Switch Current
Shutdown Off-Time (Note 6) i 10 i ms
Short Circuit Protection
- - 0
Threshold Vscp,Lbo1 (Note 6) 60 %
Short Circuit Protection
Deglitch Time tscp,LDO1 (Note 6) - 50 - us
LDO2 Input Voltage Vin_Loot LDO Mode 2.8 - 37 | v
Range
2.
LDO2 Output Voltage Vou 1002 Controllable by 1C interface, 10 i 27 v
Range 50mV steps.
Output Current louT_LDO2 VIN_Lpo1=2.8V to 3.7V, 0.4 - - A
Ta=25°C, Vour=Default 1 i 1 %
Output Voltage Accurac AV Vin_Lbot-Vour. Lpoz > 0.4V
P 9 y OV IT=-40°C 10 125°C, Vour=Default | ] > |
VIN_Lpo1-Vout_tpboz > 0.4V
Regulator Enable, No Load
- 10 - MA
LDO2 Supply Current IVIN_LDO2 (Note 6)
Regulator Disable - 0 1 MA
LDO2_SST=0. 10% to 90% of
Vnowm (Note 6) i 200 i us
Internal Soft-Start Time Tss_Lbo2 LDO2_SST=1. 10% to 90% of _ 260 _ .
Vnowm (Note 6) M
OVP Threshold Vovp_Lbo2 (Note 6) - 115 - %
OVP Hysteresis Vovp_iLpozHys | (Note 6) - 5 - %
OVP Deglitch Time tovp_Lbo2 (Note 6) - 10 - us
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S/IERGY
Dropout Voltage Vbv_LDO2 ILpo2 = 400mA, VIN_Lpo1 > 2.8V - - 400 mV
Discharge Resistor Rois_Lpo2 - 20 35 Q
Current Limit ILim_Lpo2 400 500 600 mA
Current Shutdown
Deglitch Time tum_Lpbo2 (Note 6) - 200 - V&
Short Circuit Protection
- - 0
Threshold Vscp_Lbo2 (Note 6) 60 %
Short Circuit Protection
Deglitch Time tscp_LDO2 (Note 6) - 50 - V&
LDO2 Input Voltage Vin_Loor PLSW Mode 28 - 3.7 \Y;
Range
. PLSW Mode, ViN_Lp01=3.3V,

Main FET Ros_on Ros.onpLooz | ,=100mA (Note 6) 300 ma

PLSW Mode, (Note 6) - 12 - MA
Supply Current IviN_LDO2

Load Switch Disabled - 0 1 MA
Internal Soft-Start Time Tss_Lpo2 10% to 90% of Vnom (Note 6) - 200 - V]

LDO2@ Load
Switch Load Switch Current Limit | lLm_Hs 400 500 600 mA
Load Switch Current
Shutdown Deglitch Time tm s (Note 6) i 200 i Ks
Load Switch Current
Shutdown Off-Time (Note 6) i 10 i ms
Short Circuit Protection
- - 0

Threshold Vscp,LDO2 (Note 6) 60 %
Short Circuit Protection
Deglitch Time tscp,LDO2 (Note 6) - 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 1a is measured in the natural convection at Ta = 25°C on a high effective 4-layer thermal conductivity test board
of JEDEC 51-7 thermal measurement standard.

Note 3: 0 s is measured in the natural convection at Ta = 25°C on a high effective 4-layer thermal conductivity board near
the pinl of the package (less than 1mm away from the edge of the package).

Note 4: The device is not guaranteed to function outside its operating conditions.

Note 5: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that T, = T; = 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 6: Guaranteed by design or statistical correlation and not production tested.

DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 12
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SY70202K

S/IERGY
Typical Performance Characteristics
(Ta=25°C)
Power On Sequence
(Vin=8.3V, Vour1=2.5V, Vour=1.2V, Vou13=0.75V, Vours=0.9V,
Vipo1=1.8V, Vip0,=1.8V)
T*/
" VIN 2Vidiv /
LDO1 1V/div (' /
42
LDO2 1V/div {
Buck3 0.5V/div
e
Buck4 1V/div J
Buck2 1Vv/div / S —
2
Buckl 2Vv/div /_-
Time (0.5ms/div)
Efficiency vs Output Current Efficiency vs Output Current
(Vin=3.3V, Vpyck1=2.5V, L=0.47 uyH/DFE252012F-R47M=P2) (Vin=3.3V, Vpycko=1.2V, L=0.47 yH/DFE252012F-R47M=P2)
98 %
9% H
m g 90 =
g : \ g W
~ 1 ~ //’
3 g ®
c c
@ [
(8] o
S g 3]
& / o o
88
75
86
84 70
0.001 0.01 0.1 1 0.00 0.0 0. 1
Output Current (A) 1 Output Curreht (A)
Efficiency vs Output Current Efficiency vs Output Current
(Vin=3.3V, Vaueye=0.75V, L=0.47 iH/DFE2520 12F-R47M=P2) (Vn=3.3V, Vaycs=0.8V, L=0.47 yH/DFE252012F-R47M=P2)
% [§)
AT |17
85 §ee 8 Bzl
—~ // — ol
g I g peciml
g & t 5 8
j o c
o @
2 o
E 75 E 75
70 70
65 65
0.001 0.01 01 1 0.001 0.01 0.1 1
Output Current (A) Output Current (A)
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Efficiency vs Output Current
(Vi=8.3V, Vayce=0.9V, L=0.47 iH/DFE2520 12F-R47M=P2)
%0
N
f——//
gy
- 85 =
S U
3
c
D 80
Qo
i
75
70
0.001 0.01 0.1 1
Output Current (A)
Output Voltage vs Load Current Output Voltage vs Load Current
(Vin=3.3V, Vpyei1=2.5V, L=0.47pH, Coyr=22F, loyr=0~4A) (Vin=3.3V, Vpucko=1.2V, L=0.47pH, Cour=22pF, loyt=0~3A)
251 1.202
S 2505 Si201
\
2 —{ g
8 ~— S
° I KS) 1
> 25 > 12 —
3 ™ 3
2.495 1.199
2.49 1.198
0o 05 1 15 2 25 3 35 4 0 05 1 15 2 25 3
Output Current (A) Output Current (A)
Output Voltage vs Load Current Output Voltage vs Load Current
(Vin=3.3V, Veucks=0.75V, L=0.47 uH, Coyr=22yF, loyr=0~4A) (Vn=3.3V, Viueks=0.9V, L=0.47H, Coyr=22F, loyr=0~2A)
3 0.903
0.752 0.902
> >
@ 0751 —— ®0.901
I} I
s = s /
> o075 > 09
=} >
=% L =3
g 0.749/// g 0.899 r—— /
0.748 0.898
0.747 0.897
0 05 1 15 2 25 3 35 4 0 05 1 15 2
Output Current (A) Output Current (A)
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SY70202K

S/IERGY
Output Voltage vs Load Current Output Voltage vs Load Current
(Vin=3.3V, Vip01=1.8V, Cour=1F, loyr=0~0.4A) (Vin=3.3V, Vi50:=1.8V, Coyr=1WF, loyr=0~0.4A)
1.81 181
1.805 1.805
s >
N
% 1.8 % 18
21795 21795 ~
> \ > —
o Qo
g ~ g T
S Lm oL
\
1785 ] 1.785
1.78 1.78
0 0.05 01 015 02 025 03 035 0.4 0 0.05 0.1 015 0.2 025 03 035 0.4
Output Current (A) Output Current (A)
Buckl1 Power On Buckl1 Power Off
(Vn=3.3V, Vour=2.5V, L=0.47H, Cour=22F, lour=0A) (Vn=8.3V, Vouri=2.5V, L=0.47H, Cour=22pF, loyr=0A)
— — S T T T
[l "h i L
VIN  2Vidiv i | AL 2yl
u Buckl 1V/div / B L Buckl 1V/div
X1 2Vidiv ;' | LX1 2Vidiv
y e A
IL1 1A/div ‘ IL1 1A/div
Time (0.8ms/div) Time (4ms/div)
Buck2 Power On Buck2 Power Off
(Vin=3.3V, Vour2=1.2V, L=0.47uH, Cour=221F, loyr=0A) (Vin=3.3V, Vour2=1.2V, L=0.47H, Cour=224F, loyr=0A)
g e A e i aan
X ,
D 1
VIN 2V/div | VIN 2V/div
Buck2 0.5V/div i Buck2 0.5V/div
& == B
LX2 2v/div '/-. Y LX2 2v/div
| IL2 1A/div ‘ = IL2_1A/div
Time (0.8ms/div) Time (2ms/div)
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Buck3 Power On Buck3 Power Off
(Vin=3.3V, Vours=0.75V, L=0.47H, Coyr=22F, loyr=0A) (Vin=3.3V, Vours=0.75V, L=0.47H, Coyr=22F, loyr=0A)
\ VIN 2V/div ¢
VIN 2V/div D
ml
Buck3 0.5V/div / m \ Buck3 0.5V/div
LX3 2v/div ‘J}- _"_ LX3 2v/div
s IL3 1A/div ‘_ B IL3_1A/div
Time (0.8ms/div) Time (2ms/div)
Buck4 Power On Buck4 Power Off
(V=3.3V, Vours=0.9V, L=0.47H, Cour=22pF, lour=0A) (Vin=3.3V, Vours=0.9V, L=0.47H, Cour=224F, loyr=0A)
i VIN 2V/di *
> VIN 2V/div > v
[_ e waa,
Buckd 0.5V/div ,! l\. Buck4 0.5V/div
I o
_ X4 2vidiv }—' _fr—. LX4 2Vidiv
- 3 -
IL4  1A/div ‘ IL4  1A/div
Time (0.8ms/div) Time (2ms/div)
LDO1 Power On LDO1 Power Off
(V=3.3V, Vour=1.8V, Cour=1pF, loyr=0A) (V=3.3V, Vour=1.8V, Cour=1pF, loyr=0A)
b _\ VIN Svidiv i
D_
LDO1  1V/div ./ LDO1 1V/div
D ' D
lioos 0.2A/div i - " loor 0.2A/div
Time (0.8ms/div) Time (2ms/div)
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S/IERGY
LDO2 Power On LDO2 Power Off
(Vin=3.3V, Vour=1.8V, Cour=1pF, loyr=0A) (Vin=3.3V, Vour=1.8V, Cour=1pF, loyr=0A)
v : 'R '
VIN 2V/gi [ _\ VIN 2V/div ‘
/ 14
LDO2 1V/div [ = LDO2 1V/div
liooe  0.2A/div liooe  0.2A/div
s e e B
Time (0.8ms/div) Time (2ms/div)
Buck1 Waveforms, FCCM Mode Buck2 Waveforms, FCCM Mode
(Vi=3.3V, Vouri=2.5V, L=0.47tH, Cour=22iF, lour=4A) (Vi=3.3V, Vour,=1.2V, L=0.47iH, Cour=22iF, lour=3A)
Vour: 0.02V/div Vourz 0.02V/div
LX1 2V/div LX2 2V/div
Time (1us/div) Time (1us/div)
Buck3 Waveforms, FCCM Mode Buck4 Waveforms, FCCM Mode
(V=3.3V, Vours=0.75V, L=0.47tH, Cour=224F, lour=4A) (Vi=3.3V, Vours=0.9V, L=0.47iH, Cour=22iF, lour=2A)
1 i
Vours 0.02V/div Vours 0.02V/div
X3 avidv X4 2Vidiv
Time (1us/div) Time (1us/div)
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Buckl Load Transient
(Vin=3.3V, Vour=2.5V, L=0.47H, Cour=22F, loy1=0.05A~2A(0.2A/pS))

Vours| 0.02v/div| | |

Time (2ms/div)

Buck2 Load Transient
(Vin=3.3V, Vourz=1.2V, L=0.47pH, Cour=22pF, loyr=0.05A~1.5A(0.2A/pS))

v

Vourz 0.02V/div

lourz  1A/div

Time (2ms/div)

Buck3 Load Transient
(Vin=3.3V, Voura=0.75V, L=0.47uH, Cour=221iF, lour=0.05A~2A(0.2A/Lis))

4

Vours 0.02V/div I

louts 1A/div

Time (2ms/div)

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

i

| \L
:Vbui

[1]
fIJ/d!v

| |Lm 2A/di\|/‘ [ |

T+

Time (2ms/div)

Buck2 Load Transient
(Vin=3.3V, Vour2=1.2V, L=0.47pH, Cour=22pF, lout=1.5A~3A(0.2A/us))

v

Vourz 0.02V/div

tourz —1A/div

Time (2ms/div)

Buck3 Load Transient
(Vn=3.3V, Vours=0.75V, L=0.47H, Cour=224F, lour=2A~4A(0.2A/iS))

v

Vours 0.02V/div

louts 2A/div

Time (2ms/div)

DS_SY70202K Rev. 1.0
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Buck4 Load Transient Buck4 Load Transient
(Vin=3.3V, Vours=0.9V, L=0.47pH, Cour=22pF, lour=0.05A~1A(0.2A/us)) (Vin=3.3V, Vours=0.9V, L=0.47H, Cour=22F, loyr=1A~2A(0.2A/uS))
Vours 0.02V/div ' Vours 0.02V/div
louts 0.5A/div louts 1A/div
Time (2ms/div) Time (2ms/div)
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 19

© 2025 Silergy Corp.

All Rights Reserved.



SY70202K

S/IERGY
Typical Application
GPI01=High, GPIO3=High, GPIO4=High.

Vi (3:3V) VIN_B1 SW_B1 L1 0.47uH Vourt
o i
Cni | 4A Buckl ' I—°COUTl 2.5V
C PGND12
éﬁSZF (Buck Mode) $ 220F/0603/6.3V
6.3V
L, 0.47pH
VIN_B2 2 047U Vours
Ciz c 1.2v
=S 3A Buck2 0UT2
10uF/'.,_I% FB_B2 l 224F/0603/6.3V
0402/,
6.3V
Ls 0.47pH
VIN_B3 Sw_B3 s J47H Vours
o= | PGND34 4A Buck3 FB B3 1 Cors Y
oano! 2 2 $ 22F/0603/6.3V
63v L, 0.47pH
4T
) VIN_B4 SW_B4 y Vours
Con __T_—° 0.907V
10pF/ PGND34 2A Buck4 FB B4 Couta
0402/ = 224F/0603/6.3V
6.3V
) VIN_LDO1 LDO1 LDO1 & N ° Vours
f Coe I » (LDO Mode) T 1.8V
1uF/ Couts
0402/ $ 1uF/0402/6.3V
o3V 02 LDO2
LD V,
L 4 AVIN . ouTe
SV S | (LDO/PLSW Mode) L T 1833V
1pF/
0402/ $ Couts
6.3V 1uF/0402/6.3V
GPI01 (Buck3)
——— N GPI03 (Power ON DLY Bank)
————»-J GP104 (Buck4/LDO1 Bark)
——»NM GPIO5 (DPSLP)
——— >N GPI06 (LDO2 Mode)
——»HB GPIO7 (PWRDIS)
——» W GPIOS (SLEEP)
—»QscL
AGND
~«——» P SDA
Note: Buckl lout > 2.5A, Cout=22uF/0603/6.3V x2.
(a)
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 20
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GPIO1=Floating, GPIO3=Floating, GPIO4=Floating.
n @3v) VIN_BL - s Voun
Cni | 4A Buckl 1T Coum 2
10uF/ T PGND12 (Buck Mode) $ 22UF/0603/6.3V
0402/
6.3V
VIN_B2 Vourz
1 Cnz PGND12 3A Buck2 I Courz 12y
10pF/ $ 22F/0603/6.3V
0402/
6.3V
VIN_B3 Vouts
Cns 0.75V
lOMF/== PGND34 4A Buck3 Cours
L
o102/ & l 2214F/0603/6.3V
6.3V
. VIN_B4 Vouta
Cia l 0.907Vv
104F/ PGND34 2A Buck4 $ Cours
0402/ 1uF/0402/6.3V
6.3V
_ . VIN_LDO1 LDO1 LDO1 g ) o Vours
Cns L (PLSW Mode) T 33V
1pF/ $ Cours
0402/ 1uF/0402/6.3V
6.3V
_ LDO2 LDO2 ) Vours
Cw T (LDO/PLSW Mode) » T 18VI33V
014poF2// $ Coure
1uF/0402/6.3V
6.3V

GPIO1 (Buck3)
— W GPIO3 (Power ON DLY Bank)
— >N GPI04 (Buck4/LDO1 Bank)
— »NGPIO5 (DPSLP)
—» M GPI06 (LDO2 Mode)
——» P GPIO7 (PWRDIS)
——» N GPIOS (SLEEP)

—»HQSCL

-4—» M SDA

AGND P

Note: Buckl lout > 2.5A, Cout=22uF/0603/6.3V Xx2.

(b)

DS_SY70202K Rev. 1.0
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GPIO1=Low, GPIO3=Low, GPIO4=Low.

Z'“ @3v) VIN_B1 SwW_B1 L1 0-47uH ~ o Voun
Cni L 4A Buckl T COUTl2.5v
10pF/ PGND12 (Buck Mode) FB Bl $ 22UFI0603/6.3V
0402/
6.3V
VIN_B2 SW_B2 L2 0.474H ] Vourz
Cinz L 3A Buck2 L go 21'2\/
104/ PGND12 FB_B2 l 22FI0B03/6.3V
0402/
6.3V
VIN_B3 SW_B3 Lo 0-47uH ] o Vours
Cns — 4A Buck3 L 0.75V
10pF/ PGND34 FB_B3 $ Cours
002/ 224F/0603/6.3V
6.3V
Ly 0.47pH
VIN_B4 Sw_B4 ] o Vo
Cna L 2 K l 0.907v
W0FI PGND34 A Buck4 FB B4 Coura
0402/ = 22)F/0603/6.3V
6.3V
VIN_LDO1 LDO1 LDO1 ' o ° Vouts
o Y L (PLSW Mode) T 3.3v
1pF/ $ Couts
0402/ 1uF/0402/6.3V
6.3V
LDO2 LDO2
. M AVIN N ! 2 ©  Vours
1Cm|‘:6/ T (LDO/PLSW Mode) T Laomsy
H l Cours
0402/ 1uF/0402/6.3V
6.3V
GPI101 (Buck3)
— -l GP103 (Power ON DLY Bank)
————»J GPI04 (Buck4/LDO1 Bank)
————»N GPIO5 (DPSLP)
—————»W GPIO6 (LDO2 Mode)
——— >R GPIO7 (PWRDIS)
—— >N GPIO8 (SLEEP)
——»HNscL
AGND
~<——»PsDA

Note: Buckl lout > 2.5A, Cout=22uF/0603/6.3V Xx2.

(©

Figure 5. Application Circuit for

(a) Application A, (b) Application B, (c) Application C

DS_SY70202K Rev. 1.0
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Description
Overview
Output Output R | .
Program Program | Mode — out Hslﬁrl::'i:e“t DI;se(:i‘:t?re So_lf_: rﬁ:a"t
Range Step HS LS MAX
Buck or
Buck1 1.6-3.0V 25mV 40mQ 40mQ 4.0A 5.6A 4.4Q 250/500us
Bypass
Buck2 0.75-1.85V 10mV Buck 80mQ 50mQ 3.0A 4.4A 9.4Q 250/500ps
buck3 0.5-1.2Vv 10mV Buck 50mQ 20mQ 4.0A 5.6A 9.4Q 250/500ps
buck4 0.807-1.907V 50mV Buck 80mQ 50mQ 2.0A 3.6A 9.40 150us
LDO or LDO, PLSW:
LDO1 1.0-2.7V 50mV PLSW PLSW: 300mQ 0.4A 0.5A 20Q 200/360us
LDO or LDO, PLSW:
LDO2 1.0-2.7V 50mV PLSW PLSW: 300mQ 0.4A 0.5A 20Q 200/360us
Power Sequence
UVLO_R SYS_OK UVLO F 22V
| } I (Logic off)

VIN _/:4 i \L

I
LDO1 | t t l !
sys.oN  |tLoo1,on t |\
! ! | LDO1,0FF | : |
T T I
> I I | } |
LDO I | toozon | tipoz o [\
: > b
I I I }
Buckl | I tBuck1,0n I/ tsucka,oFF |<‘>: !
L o ——
T T | I |
| | | S\
Buck2 | I tBuckz,oN - |/ tsucka,oFF |<‘>|
i = — R
I I I f
Buck3 | | tBucks,oN . I/ tsucks,oFr |<—>: l
i . | Lo
Buck4 | | | T\
| | tBucka,on R I/ taucka,oFF |<‘>:
< > I
EXT_EN : : ! -y
(GPIO7) | | text_enon . texT_EN,OFF I“’ :
I — — l I
I I t t | |
nR ES ET I I < NRESET,DLY > NRESET,OFF | I
T T I

I
' o
Figure 6. VIN Power On/Off Sequence

(1) When VIN exceeds the UVLO rising threshold, each channel will start after the system delay tsys,on(1ms typ.). During
the system delay, the device will detect the GPIO3/4 status to define each channel's default setting (operating mode,
output voltage and power on delay, etc). The power-on delay time can be set from Oms to 7.5ms (0.5ms/step) to provide
a different power sequence as required by the application. If VIN is lower than the UVLO falling threshold, all channels
will be turned off after the delay time. The power-off delay time can be set to Oms, 0.25ms, 0.5ms, or 1ms.

(2) nRESET and EXT_EN(GPIO7) are open drain outputs; they are high impedance after a delay time that starts when
VIN exceeds the UVLO rising threshold. The delay time of NRESET can be set 0.5ms to 16ms and the delay time of
EXT_EN can be set from Oms to 7.5ms (0.5ms/step). nRESET and EXT_EN will be pulled low immediately when any
output is out of regulation. NnRESET remains high in sleep and deep sleep mode.

(3) If the input pin is floating, the corresponding channel will be disabled internally after VIN power on.

DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 23
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(4) Before the rail enable, the discharge resistor is turned on.

SY70202K

Undervoltage Lockout (UVLO)

Undervoltage lockout is achieved by detecting VIN voltage. If the AVIN pin voltage exceeds Vinrising (2.6V typ.), all rails will
start after a delay time. When AVIN pin voltage is lower than VinrFaLLing Voltage(2.4V typ.), all rails are shut down after a
delay time. The UVLO hysteresis (0.2V typ.) is designed to prevent shutdown caused by supply transients.

External Enable (EXT_EN)

The SY70202K provides an external power supply enable function, EXT_EN which is used to control an external regulator.
If the AVIN pin voltage exceeds Vinrising (2.6V typ.), the EXT_EN will become high impedance after a fixed delay. When
AVIN pin voltage is lower than VinraLLinG (2.4V typ.) or fault occurs, EXT_EN will become low impedance after a delay time.
EXT_EN can be set to enable or disable in sleep or deep sleep mode using bit[6] of registers 0x08h or 0x09h, respectively.

GPIOx Setting

The SY70202K has seven GPIO pins. Each GPIO can be programmed for a specific function to suit different application.
GPIO1, GPIO3, and GPIO4 are 3.3-level GPIOs that can be configured to set the output voltage of the power rail, and the
power on delay.

GPIO1:

GPIOL1 is an input pin used to select Buck3 output voltage. There are three options for user to select the different default
configuration. The GPIOL1 status must be set before UVLO and cannot be changed while the converter is running. Once the
converter is running, buck operating mode and output voltage settings can be changed by using I2C.

Table 1. GPIO1 Function Selection

GPIO1 Buck3 Output Voltage
High B3 _VSET0=0.8V; B3_VSET1=0.7V
Floating B3_VSET0=0.75V; B3_VSET1=0.65V
Low B3 _VSET0=0.75V; B3_VSET1=0.65V
UVL|07R SY?ioK [ |
[ i
VIN ! T T
J : Buck3=0.75v | Bucks=0.7v i
Buck3 ltpov 120ms | o |
T T 1 |
LDO2 | 10.5ms! : : :
L GPIO1=High | | :
GPIO1 /: i e d [ ] GPIO1=Low
12C I | — :
Command : : - ;
DPSLP : | = :
(GPIOS5) : : 0 i

Il ]

GPIO1=High

Pull GPIO1 from high to low.
Buck output voltage do not
response it.

5 Buck3 0.75V -> 0.7V.
talfixed Data 1 ) Configured by Metal Change only Modified the Buck3 output voltage by

12C
B3_VSETO
0x02h{6:0]
GPIO1=Floating

B3_VSET1 -
0x03h[6:0]

Power ON DLY GPIO1=Low
0x10~0x13h
al

talfixed Data 2 ) Configured by Metal Change only

|
..o

Im I I

|
..m

After VIN UVLO, the device starts to judge the GPIO1 status to define the power on
delay and output voltage of Buck3.

Figure 7. GPIO1 Sequence for Buck3 Configuration
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Note: When the GPIOL1 is high or low status, the default setting cannot modified by MTP.
Only when GPIOLl is floating status, the default value can be modified by MTP.

GPIOS:

GPIO3 is an input pin used to select power on delay option of each rail. There are three options for user to select the
different default configuration. The GPIO3 status must be set before UVLO and cannot be changed while the converter is
running. Once the converter is running, buck operating mode and output voltage settings can be changed by using I2C.

Table 2. GPIO3 Function Selection

GPIO3 Power on Delay
High Sequence A
Floating Sequence B
Low Sequence C
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Table 3. Power-on Sequence

SY70202K

nail | GPIO3=High GP'O%ZF'oat' GPIO3=Low
Sequence A Sequence B Sequence C
Buckl 3.00ms 2.00ms 2.00ms
Buck2 2.00ms 3.00ms 3.00ms
Buck3 1.00ms 1.00ms 1.00ms
Buck4 1.50ms 1.50ms 1.50ms
LDO1 0.50ms 0.50ms 0.50ms
LDO2 0.50ms 0.50ms 0.50ms
EXT_EN 1.50ms 1.50ms 1.50ms
Input Trigger: SYS_OK
nNRESET Delay time=4.0ms
After nRESET goes_high, user need to set the ,
UVLoliR SYsroK SLEEP/DPSLP on/off rail, VSET1, or se@e‘bly I°C. PSSS PS40
VIN ! ! SST=0.25 '
Buck3 | : i : |_VSETO | VSET1! VSETO
(SoC Core 0.75V) I lrov | Loms 1/ ! i A :
LDO2 | | I 1_SST=0.2ms | | | |
(SoC 10 1.8V) I 10.5ms! : i : :
LDO1 | I §5T=0.2ms | : : :
(DDR Core_1.8V) ! :(Bs_msd' / , : T T
Buck4 ! l © SST=0.15ms ' I ] :
(SoC PHY 0.907V) | L LOmS i | \ ' 1/
Buckl ! ! {1 SS'II':0.25ms ! | 1 'L ome!
(NAND Core 2.5V) | I 3.0ms /i ! : N\ I ‘_’_:
Buck2 ! ! SST=025ms’ ! : I | | |
(NAND 10 1.2V) | | 2oms ! : W
T T 1 |
NRESET : | 4.0msI | i | !
| | |
DPSLP | I ! | | |
(GPIOS5) I [ | ]
SLEEP | ! X I | |
(GPI08) : | | i |
: ' I’C data \J : : :
12C
Command i !]
| |

GPIO3 / GPIO3=High

Figure 8. Power Sequence of Sequence A
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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 — N
| | | |
VIN i | : | [
| |
LDO?2 : :o,smls SST=0.2ms | | A
T
(SoC 1/0 3.3V) | mon 1 ! | ! !
| |
LDO1 : : 0.5ms $sT=0.2ms : A |
(SoC 1/0 3.3V) I l«sl/! | : :
Buck4 | | | BST=0.15ms : 1 |
| | 15ms | | |
(SoC PHY 0.907V) : : I : vseTo ! vseT1 ! vsSETO
Buck3 I I | }S5T=0.25ms | | !
| | 1.0ms | /] | l
(SoC gorifjsv) + /| ISIST:O.ZSms : / : : |
uc | |
T 1.01
(NF_Core 2.5V) ! I 20ms | !/: | ( ,il\ 1 10ms; /
Buck2 | | = : 1 | |
(NF_IO 1.2V) I | 3.0ms v | V/v: ! 20ms
t t | | —_—
[ 1 1
NRESET | | 4.0ms | : KL ! :
1 1 1]
| ! I |
SLEEP ! |
|
(GPI08) ' |/ /| \l_l
12C data : ' '
12C
Command
GPIO3=Floating
GPIO3
Figure 9. Power Sequence of Sequence B
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 ~a “
VIN ) + I I
| |
__

LDO2 | psms SST=0.2ms

(SoC 1/0 3.3V) | Bmon 1
|

| 10.5ms =
LDO1 | | | SST=0.2ms

(SoC 1/0 3.3V) I I/l
Buck4 |
(SoC PHY 0.907V) ! !
Buck3 | |
(SoC Core 0.8V) ! !
Buckl | |
(NF_Core 2.5V) ! I 20ms | ﬂ
| |
| |
T T
| |
| |

| £ST=0.15ms
1.5ms 1

I
| SST=0.25ms
I

VSET1 | VSETO

|
= {1 SIST:O.25ms

f——

Buck2 2ms

(NF_IO 1.2V)

|

|

i
|

NRESET , , : | KL !

SLEEP ! |

(GPIOS) ! L /] ‘|_| |

12C data :

12C
Command

GPIO3=Low

GPIO3

Figure 10. Power Sequence of Sequence C

GPIO4:

GPIO4 is an input pin used to select Buck4 or LDO1 mode. Buck4 is operating in buck mode, the output voltage can be set
by register B4 VSET. LDO1 can be set to operate in LDO or PLSW mode using the register LDO1_Mode. If LDO1 is
operating in LDO mode, the output voltage can be set by register LDO1_VSET. Buck4 and LDO1 have three configuration
options as shown in Table 4. The GPIO4 status must be set before UVLO and cannot be changed while the converter is
running. Once the converter is running, buck operating mode and output voltage settings can be changed using I2C.
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Table 4. GPIO4 Function Selection

SY70202K

GPIO4 Buck4 Mode and LDO1 Mode and
Output Voltage Output Voltage
. _ LDO1 Mode=LDO Mode
High B4 VSET=0.907V LDO1 VSET=1.8V
Floating B4 VSET=0.907V LDO1_Mode=PLSW
Low B4 VSET=0.907V LDO1 Mode= PLSW

UVLO_R SYS_OK

VIN /; I

Buck4=0.907V BUckd=0.807V

o
[ :
f T
| [ :
| [ |
Buck4 : tsys.on :tBUCKA,ONI [ 7
| ——={  LDO1=LDO Mode, 1.8V, | LDO1=LDO Mode, 2.7V |
T
LDO1 : : tipo1,on : : : |
T — > GPI04=High - !
GPIO4 [ ] GPIO4=Low
—/:f : 12C data : : |
12¢ | :
Command : '

- & -

GPI04=High Buckd 0.907V -> 0.807V. Pull GP104 from high to low.

LDOL 1.8V -> 2.7V Buck4 and LDO1 do not response it.
Metal fied Data 1 ) Configured by Metal Change only Modified the Buck4 and LDO1 output
voltage by 12C.
/ GPIO4=Floating

-

B4_VSET

0x04h[4:0]
LDO1_Mode

0x05h[6]
[DOL_VSET

0x05h[5:0] GPIO4=Low

Configured by Metal Change only

After VIN UVLO, the device starts to judge the GP104 status to define the operating
mode and output voltage of Buck4 and LOD1

Figure 11. GPIO4 Sequence for Buck4 and LDO1 Configuration

Note: When the GPI104 is high or low status, the default setting cannot modified by MTP.
Only when GPIO4 is floating status, the default value can be modified by MTP.

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 12C after nRESET goes high.

e DPSLP mode: Input pin. The GPIOS5 pin is a level sensitive in DPSLP mode. If GPIO5 is pulled high (>1.2V), the device
will operate in ACTIVE mode; if GPIO5 is pulled low (<0.55V), the device will operate in DPSLP mode.

e I2C Controlled Output: GPIO5 can be configured as the I2C controlled open drain output. The output can be selected
as HIGH or LOW using bit [1] of register 0x15h.
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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 — [1] 1h Oh 1h
Register P—

Figure 12. Block Diagram and Timing Diagram of I2C Controlled Output Function.

¢ nIRQ(SYSWARN) Output: GPIO5 can be configured as the nIRQ(SYSWARN) open-drain output. If AVIN <
SYSWARN (2.9V typ.), the device will assert the nIRQ interrupt and GPIO5 will become low. The nIRQ pin only de-
asserts when the fault condition is no longer present, and the corresponding fault bit is read via I2C.

UVLO_R SYS_OK VIN < 2.9V

(NIRQ)

0x17h [6]
SYSWARN

nRESET

«—

|

L

|

|

|

|

t |
NRESET,DLY |

12C data

\
|
! \D Read register 0x17h.
\
|

12C Command

B‘efore nRESET goes high,
SYSWARN will not response.

Figure 13. Timing Diagram of nIRQ (SYSWARN).
GPIOG:

GPIO6 is an input pin used to select LDO2 operating mode. If the GPIO6 is pulled high, it will operate in LDO mode; if
GPI06 is pulled low, it will operate in PLSW mode. LDO2 mode will be latched after a LDO2 power-on delay.

UVLO_R SYS_OK
|

VIN A |
(33V) : | The margin is ~100ps

|

|

LDO2 |t of
:(ﬂ)|<$,\‘:>:/tm>oz=l.8v, LDO Mode

| | \
GPIO6 | | /; | \
l ' I
1 | A3
After power-on delay time, the LDO2 mode
can not modified by GPIO6

Figure 14. Timing Diagram of GPIO6 Function

GPIOT:
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GPIO7 can be configured as an EXT_EN output pin, an 12C-controlled output pin, or a PWRDIS input pin using bit [5:4] of
register 0x15h. GPIO7 function can be modified by I12C after nRESET goes high.

e I2C-Controlled Output: GPIO7 can be configured as an 12C-controlled open-drain output. The output can be selected
HIGH or LOW using bit [0] of 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
by’c — [0] 1h Oh 1h
Register —_—

Figure 15. Block Diagram and Timing Diagram of I2C Controlled Output Function.

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

the rails.
After nRESET goes high, user need to set the N Enter Exit
UVLC‘LR SVS‘_OK SLEEP/DPSLP on/off rail, \/‘SETL or sequence by I°C. Sleep M‘ode SI957 Mode \ ‘ SYSFOK
VIN ‘ ‘ { } } ; { 1
! lo.5ms ! ! | 10.5ms
LDO2 I f ! L son
(SoC 110 3.3V) [N | | | l'\ R )
Buck4 | Pl | : % } ! { o \
(SoC PBHYKZQOW) ; “lsi’,‘ : VSETO J VSET1 }\/SETO :\ } :<—>1'5ms l
uc | |
(SoC Core 0.8V) | | 1oms } | /'} v N\ | ! 10ms |
Buckl | | ' ! | I I ! T T f
(NF_Cl:)?e 255V) | |, 2oms | ! / ! jﬂs‘/ N ! I 2oms |
Buck2 | ! ! | I ! T T f
(NFJLg 1.2v) | | 3.0ms V ' r ! l ams | I’\ } ! soms 1/
i | ! | 1 ! ! ] ] |
nRESET | | 4.0ms T i [ [ 4.0ms
— | o  —
SLEEP } I t l—l—] |
(GPIO8) % : I N
. 12C data, | | } :
|
Command ﬁ : l :
! ] 1
GPIO3=Floating | | |
GPIO3 i X |
! | 1
PWRDIS |
(GPIO7) !
! | |
'
Reload GPIO/MTP data to reset
register data to default setting.
Figure 16. Conceptual of Timing Diagram for PWRDIS during Operating
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UVLO_R SYS_OK SYS_OK
| 1 |
VIN #, | I I
| | | |
LDO2 I | I I I
toys, sysoN 0.5m
(SoC 1/0 3.3V) BN | e, Q5m /
Buck4 | | | : 1 5 |
| b5ms |
(SoC PHY 0.907V) [ I ! ,‘—,/
Buck3 I I I : Loms !
.oms
(SoC Core 0.8V) l l [ Plis :/
Buckl | | | | |
(NF_Core 2.5V) ! ! ! | 2oms i/
Buck? | | | | L
(NF_10 1.2V) | | ! ! 3.0ms :/
T T T T
| | | |
nRESET | | | I 4.0ms ‘|
T T T T
SLEEP | | |
(GPIO8) , , "
. |
FIoatlng: : : |
GPIO1/3/4 T T } t
| | | |
|
PWRDIS : |
(GPIO7) I I
| t
Reload GPIO/MTP data to reset
register data to default setting.
Figure 17. Conceptual of Timing Diagram for PWRDIS during VIN Power-on
GPIOS:

GPIO8 is an input pin used to select SLEEP state. This pin act as a level sensitive. If GPIOS8 is pulled high (>1.2V), the
device will operate in ACTIVE mode; if GPIO8 is pulled low (<0.55V), the device will operate in SLEEP mode.

GPIO Initial Status

GPIO Function Pin Initial Status
GPIO1 Buck3 Bank Input NA
GPIO3 Power on delay Bank Input NA
GPIO4 Buck4 and LDO1 Bank Input
DPSLP, I2C Control Output, or Input or
GPIO5 NIRQ(SYSWARN) Open drain output NA
GPIO6 LDO2 Mode Input Internal 1MQ pull low
EXT_EN, I12C Control Output, or Input or 5 .
GPIO7 PWRDIS Open drain output I°C Control Output
GPIO8 SLEEP Input Internal 1MQ pull low

* Note: In PWRDIS, external 10kQ pull low is need.

State Machine
The SY70202K state machine contains six internal states, shown in Figure 18.

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. In this state, all regulators are 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 ACTIVE state
from the RESET, THERMAL, or 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 states.
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VIN_NOT_OK VIN_OK
UVLO>VIN>0V UVLO>VIN>0V

DPSLP_EN=1
&DPSLP =0 DPSLP

(Deep Sleep)

No Thermal F ault

AcTive

Mode
SLEEP_EN=1&
\ SLEEP=0

Thermal Fault

SLEEP
SLEEP =1
Ouput 10ms Delay
OVPISCP

Figure 18. 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. Bucks 1~4, LDO1/2, and EXT_EN can be programmed
to turn off or turn on in the SLEEP state by I2C. The device 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 12C remains 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

SLEEP | 0x10h[1], SLEEP_EN Result

0 1 Sleep mode

1 1 Active mode

Note: The SLEEP signal need masking before nRESET goes high, and reserve a trim bit to enable or disable the masking
function.
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After nRESET goes high, user need to set the
SLEEP/DPSLP onloff rail, VSET1, or sequence by I°C. Enter Exit
\ Sleep Mode Sleep Mode
UVLIO_R svsroK | N | ¥
VIN ] : | [ I
: | | | tpo1,0FF ! > ! : |
LDO1 | byson Itioron, ' I | torwe,
|——>) | | | D ——
; | 1 | tLoo2.0FF | «» |
LDO2 | | tipozon :/ I | | toozwe :
, | ————> | | | «—>
i | 1 | | tauckioFF , > | | |
Buckl | | tBuck1,oN I/ : o | tBuckL,wp |
. L ——————»
i | 1 | | tsuckz,oFF ! ! |
t
Buck2 | | tBuckz,on | : | ;\ | tBucke,wp :/
t + { | [N t {
| [ | N | |
Buck3 | | taucks.on | : VSETO | Vl f VSETO
; i 1 | | tsucka,oFr ! SET1 : |
T
Buck4 | | tBucka,oN I/ : | hig | | tBucka,wp \/
t t { t | | t { —_—
EXT_EN I I t : EXT_EN,OFF = | t
(GPIOT) | | EXT_EN,ON | | | EXT_EN,WP
t ; | T '
| T T T
NRESET | | thRESET,DLY o |
T T | | |
|
SLEEP | | L '
(GPIOS) ! L /) l_;_l

Reserve the trim bit to select masking or non-
masking SLEEP signal before nRESET goes high.

Figure 19. Conceptual of Sequence for Enter/exit SLEEP Mode

e  Power-on delay time:
tLpo1,0n/ tLpo2,0N/ teuck1,on/ tBuck2,oN/ tBucks,on/tBucka, on/texT_En,on =0~7.5ms, 0.5ms/step.

e  Power-off delay time:
tLoo1,0FF/ tLpo2,0FF/ tBuckt,oFF/ tBuck2,0FF/ tBucka,oFF/tBucks,oFF/tExT EN,0oFF =0MS, 0.25ms, 0.5ms, or 1ms.

e nRESET delay time:
tnreseT oLy =0.5ms, 1ms, 2ms, 4ms, 8ms, or 16ms.

e  Wake up delay time:
tupo1,we/ tLbozwp/ teuckiwp/ teuckewp/ teucksawp/teuckawp/text enwp =0~3ms, 1ms/step.
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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
_| - Ty RN |/
VIN 7L| |
! | T=0.2m

(SoC 1/0 3.3V) Lrov | 1
T |

N 1
10.5ms ssT=0.2ms

! T
' |
' |
|
! I
| | |
| : |
LDO1 | | | :
(SoC 1/0 3.3V) ! !H:/: | |
Buck4 | | | LSST=0.15ms : |
1.5m |
(SoC PHY 0.907V) : ) ' vseto ! vseT1 ! vsETO
Buck3 | | | .SST=0.25ms : |
| | 1.0ms (/I !
(SOCBC Orlflo'sv) : H==/1  ssT=028ms | / ! |
uci |
2.0 T 1,
(NF_Core 2.5V) l |4¢,I ! | //JI : oms |
Buck2 | | SST=0.25ms I | ] |
(NF_10 1.2V) | | 3.0ms :/: ! I\ | o2ms |7
T T | < —>
| | [ | |
NRESET ! ! 4.0ms '! : !\( : :
! Lo |
SLEEP !
|
(GPIO8) , \4
12C data | ! !
12C
Command
GPIO3=Floating
GPIO3

Figure 20. SLEEP Sequence for Application B

Deep Sleep (DPSLP) Mode State

The DPSLP state is another low-power operating mode similar to SLEEP state. Each output can be programmed to be on
or off during 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 DPSLP 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 remains enabled in DPSLP state. The device exits the DPSLP state when the conditions to enter
DPSLP state are no longer present.

The interval between entering two SLEEP/DPSLP states must be greater than 4ms. Within 4ms after entering the
SLEEP/DPSLP state, the internal clock blocks the next instruction to enter the SLEEP/DPSLP state. However, power-off
delay time is Oms, which can be ignored.

Table 6. DPSLP Mode Truth Table

0x10h[0]
DPSLP Result
DPSLP_EN
0 1 Deep Sleep Mode
1 1 Active Mode

Note: The DPSLP signal need masking before nRESET goes high, and reserve a trim bit to enable or disable the masking
function.
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After nRESET goes high, user need to set the
. 2,
SLEEP/DPSLP on/off rail, VSETL, or sequence by I°C. Enter Exit
\I Deep Sleep Mode Deep Sleep Mode
UVLO_R SYS_OK
[ 1— 1 \‘u I 1
VIN /1l : | | | |
: ! tLoo1.0FF ! > ! :
LDO1 | Byson ITLDOLON: | o | tLoopr:
\ | «——> | | | =
i 1 | L tipo2.0FF , ©> | |
} t
LDO2 | : tipoz.on |/ | | I toozwe :
) — \ —— (
i | 1 ! tsucm‘or:! > ! |
t t
Buckl | | tauck1,on :/ | | | | tBuckL,wp :
\ > \ —l
i | 1 | ! taucka,oFr | | | |
T T
Buck2 | ! tBuck2,oN I/ | | |’\ | tBuck2,wp |
. > :
; | 1 | ! touckaorr |« | i | |
T T
Buck3 | ! tBucka,on | | | I’\ | taucka wp I/
: i 1 | ! taucka,oFF | <> | : 1 |
T T
Buck4 | ! tBucka,on I/ | | |’\ | tauckawp \/
1 T 1 | texr enore le» | t 1 —_—
EXT_EN | I texT_Enon i ) ' I t
(GPIO7) | ! - | | | | EXT_EN,WP
T T . | I i
RESET ! I thRESET,DLY T T !
nRES I | 1ol I
T 1 [ |
DPSLP | | - \
(GPIO5) : !/ |

Reserve the trim bit to select masking or non-
masking DPSLP signal before nRESET goes high.

Figure 21. Conceptual of Sequence for Enter/exit DPSLP Mode

e  Power-on delay time:
tLoo1,0n/ tLpoz,on/ teucke,oN/ tBuckz,oN/ tBucks,oN/tBucks,oN/tEXT_EN,ON =0~7.5ms, 0.5ms/step.

e  Power-off delay time:
tLoo1,0FF/ tLpo2,0FF/ tBuckt,oFF/ tBuck2,0FF/ tBucka,oFF/tBucks,oFF/tExT EN,0oFF =0MS, 0.25ms, 0.5ms, or 1ms.

e nRESET delay time:
tnreseT, oLy =0.5ms, 1ms, 2ms, 4ms, 8ms, or 16ms.

e  Wake up delay time:

tupo1,we/ tibozwp/ teuckiwp/ teuckzwp/ teuckawp/teuckawpltext enwp =0~3ms, 1ms/step.

After nRESET goes high, user need to set the
SLEEP/DPSLP on/off rail, VSET1, or sequence by I°C.

UVLO_R SYS_OK PS3.5 PS4.0
VIN - - T |
_/:L : SST=0.25ms |
Buck3 | | [ L : VSETO | VSET1 ! VSETO
(SoC Core 0.75V) 1 lmon | LOms m ! | N\ :
LDO2 | | | |_SST=0.2ms . | l |
(SoC 10 1.8V) | 10.5ms! | : ] ]
I | | I I
LDO1 | I §5T=0.2ms | i : :
DDR Core_1.8V ! lo.5ms! X T T ]
( -L8%) ! /! | I | |
Buck4 | | SSTTO.15ms ; | | |
(SoC PHY 0.907V) | o 1Oms ) . \ | 1/
Buckl : : 1 SS'II':0.25ms : | 1 | |
(NAND Core 2.5V) | < 3.0ms /i : : ! 1 1.0ms |
Buck2 X ; 20 |} f! " : | ] ) |
NAND 10 1.2V -Oms | | ] | 2ms |
( ) : - >/ 1s5T=0.25ms | : ! L Y
| | T
NRESET | I 4.0ms | | : : ]
|
DPSLP : i ! I | |
(GPIO5) | I | [
T T 1 |
SLEEP | X X | |
I
(GPIO8) | v | |
: ' I°C data \J | | |
12C | I I I
Command :
|

.D

GPIO3 / GPIO3=High

Figure 22. SLEEP and DPSLP Sequence for Application A
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Protection Function

The following sections and Table 7 describe the SY70202K fault-protection functions.

Table 7. Protection Functions Summary

Protection

Mechanism

VIN Overvoltage
Protection (VINOVP)

When VIN rises above 3.9V, the device shuts down and all the regulators are disabled. When VIN
decreases to 3.6V, the device restarts with the power-up sequence.

Overtemperature
Protection (OTP)

When temperature exceeds 155°C, the device shuts down.
When temperature decreases below 140°C, it restarts following the power-up sequence.

Buck Output Over Voltage
Protection (OVP)

When output voltage exceeds 125% of the target voltage for more than the 10us deglitch time, the
device shuts down all functions for 10ms, then restarts with the power-up sequence.

LDO Output Overvoltage
Protection (LDO OVP)

>115% with 10pus deglitch time, open discharge loop at LDO output side with 2k resistance.

Output Short-Circuit
Protection (SCP)

Buck output voltage: <30% for more than 50us deglitch time, the device shuts down for 10ms then
restarts with the power-up sequence.

Buckl @Bypass mode: output voltage <80% with 50us deglitch time, the device shuts down all
functions for 10ms, then restarts with the power up sequence.

LDO: output voltage <60% with 50us deglitch time, the device shuts down all functions for 10ms, then
restarts with the power-up sequence.

Buckx

Inductor current peak reaches current limit, and then maintain regulation.

LDO

LDO current limit reached.
If loutr=0.5A for more than 200ps, the device shuts down all functions for 10ms, then restarts with the
power-up sequence.

Overcurrent
Protection
(OCP)

LDO1/2
PSLW
Mode

Load switch current limit reached.
If lout=0.5A for more than 200us, the device shuts down all functions for 10ms, then restarts with the
power-up sequence.

Buckl
Bypass
Mode

Load switch current limit reached.
If lour = 4.5A or more than 200us, the device shuts down all functions for 10ms, then restarts with the
power-up sequence.

The device will reset to default settings after VINOVP, OTP, OVP, SCP, or OCP shutdown.

Output overvoltage and Short-Circuit Protection

If any output short-circuit or overvoltage condition occurs, this device will shut down for 10ms at once and then will restart
with the power-up sequence. If the short-circuit or overvoltage condition still exists in the ACTIVE state, this device will shut
down again for 10ms then restart, until the fault condition is removed.

LDO OVP function is enabled by 0x04 bit[6]. The 2k resistance discharge at LDO output side will be open when LDO output
voltage exceeds 115% of reference voltage. And LDO OVP fault is triggered.
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Figure 23. Conceptual of Buck3 Occurring Output Short-Circuit Event in Active Mode
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Figure 24. Conceptual of Buck4 Occurring Output Overvoltage Event in Active Mode
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Figure 25. Conceptual of Buck3 Occurring Output Short-Circuit Event in Deep Sleep Mode

Input Overvoltage Protection

The 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 with the power-on sequence.
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Figure 26. Conceptual of Input Overvoltage Protection Mechanism
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The buck converter limits the HS switch current and LS switch current during 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 device to
turn off all supplies off for 10ms then restart with the power-up sequence.

For LDO, when the output current reaches the current limit threshold, the protection circuit will limit the output current. If the
current limit is reached for 200us or if short-circuit is detected, the device will shut down for 10ms then restart with the
power-up sequence.

For load switch (bypass mode) of buckl, when the output current exceeds 4.5A, the protection circuit will limit the current.
If the current limit is reached for 200us, the device will shut down for 10ms then restart with the power-up sequence.

Thermal Shutdown

Thermal shutdown is implemented to prevent damage caused by excessive heat and power dissipation. When the junction
temperature exceeds 155°C, the device will shut down at once. When the temperature falls below 140°C the device will
automatically restart with the startup sequence using the default configuration.

VIN ] ] ]
| | |
|—| |

OTP Signal |

I
—— | | tsys.on 10.5ms
LDO2 | | | |
—\ | |
LDO1 | |
—}\ |

Buck2

Buckl I\

l
|
| |
| |
| |
«————»
} } 1 |
— \ | | 2.0ms I
Buck3 | } o S— ’I/ |
| |
3.0ms |
Bucka | I >/
—I [ ' 1.5ms
EXT_EN L | «————
-1 | |
NnRESET : :< 4.0ms >|
| |
All rails shut down / ¢
immediately. Do not need Reload GPIO/MTP data to reset
follow the power-off delay. register data to default setting.

Figure 27. Conceptual of Overtemperature 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.

Iein rus = lour X /D X (1 —D)
The worst-case condition occurs at D = 0.5, then

I _ loyr
CIN RMSMAX = ~5—

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:

loyr
fow X Ciy

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

Vin_rippLE,CAP = X D x(1-D)

IOUT
4 X fon X Ciy

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

VIN_RIPPLE,CAP =

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:

Lo Vour(1 = Vour/Vinmax)
0.4 X fo, X Loyt max

Where fsw is the switching frequency and loutmax is the
maximum load current.

The SY70202K 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 fau X L

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.

Isar v > lour,max

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 Court. 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 (AlL) on the output
capacitor's ESR (ESR ripple), as well as the stored charge
(capacitive ripple). When calculating total ripple, consider
both.

VrippLegsr = Al X ESR
8 X fsw 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.

VrippLE,CAP = x ESR
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Application Schematic

Vin VIN_B1 SW_B1

o . 4 o Vour
PGND12 FB_B1 i C7,Cs
VIN_B2 Sw_B2
VOUT2
PGND12 F5_p2 $I CoCao
VIN_B3
SW_B3 v
PGND34 o
FB_B3 l Ci1,Cro
VIN_B4
SW_B4 Vours
PGND34
VIN_LDO1 FB_B4 l CiaCus
LDO1 o 0 Vours
l C
AVIN LDO2 ; ov
i Cue ouTe
GPI03 (Power On DLY Bank)
GP104 (Buck4/LDO1 Bank) GPI01 (Buck3)
GPIO5 (DPSLP)
SCL
GPI06 (LDO2 Mode)
GPI0O7 (12C 10) SDA
GPI108 (SLEEP) AGND
BOM List
Reference Designator Description Part Number Manufacturer
Ui PMIC SY70202KNSG Silergy
Ci, C2, C3, C4 10pF/6.3V,0402,X5R GRM155R60J106ME47D Murata
Co, Cs, Cis, Cis 1uF/6.3V, 0603, X6S GRMO033C80G105MEA2D Murata
C7, Ca, Co, Cé’f”’ Ciz, Caa, 22F/6.3V, 0603, X5R GRM186R60J226ME15D Murata
L1, L2, Ls, L4 0.47uH, 26mQ, 4A 2016 DFE201612E-R47M Murata
Rz, Rs 4.7k, 0603
R1, R4, Rs, Rs, R7, Rs, Ro 100k, 0603
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Layout Design

Follow these PCB layout guidelines for optimal
performance:

e Place Cinx Coutx and L as close as possible to the
device to improve efficiency and provide better noise
immunity.

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

Place the decoupling capacitor of VIN_B1 close to
the VIN_B1 and PGND12 pins. Minimize the loop
area formed by the input capacitors, input pins, and
PGND pins. Apply the same principle of decoupling
capacitor placement for all buck converters and
LDOs.

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

GND Vias

I TopLayer I Middlel Layer

I Bottom Layer Middle2 Layer

Figure 28. Suggested PCB Layout
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I2C Compatible Interface

The SY70202K integrates an 12C compatible interface. To ensure compatibility with a wide range of system processors, the
I2C interface supports clock speeds of up to 3.4MHz and uses standard 12C commands. The device always operates as a
slave device, and is addressed using a 7-bit slave address followed by an 8th bit, which indicates whether the transaction
is a read-operation or a write-operation.

SY70202K

The 12C interface is fully functional after VIN is above UVLO threshold.

1°C Interface Timing Diagram

Start Repeated Start Stop Start

soa”| / p %1\/* '_

Figure 29. I2C Interface Timing Diagram
I°C EC Table
. : Standard Mode Fast Mode High-Speed Mode
Characteristics Symbol Units - = -
Min Max Min Max Min Max
Vin Voltage ViN \Y 3.3V
Pull-up Voltage Veuy \Y 1.7V to 3.6V
SCL Clock fscl Hz 0 to 100k 0 to 400k 0t 3.4M
Frequency
Hold Time
(repeated) START tHD,sTA us 4 - 0.6 - 0.16 -
Condition.
LOW Period of the
SCL Clock tLow us 4.7 - 1.3 - 0.16 -
HIGH Period of the
SCL Clock thiGH [V 4 - 0.6 - 0.06 -
Set-up Time for a
Repeated START tsu,sTA VES 4.7 - 0.6 - 0.16 -
Condition
DATA in Hold Time | tHppi ns 0 900 0 900 0 70
DATA out Hold Time | tip:po ns 900 900 70
Data Set-up Time tsu;pAT ns 250 - 100 - 10 -
Rise Time of both
SDA and SCL tr ns - 1000 5 300 5 40
Signals
Fall Time Of Both
SDA And SCL tr ns - 300 5 300 5 40
Signals
Set-up Time for
STOP Condition tsu;sto us 4 - 0.6 - 0.16 1
Bus Free Time
between STOP and | ®F Hs a7 i 1.3 i i i
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START

Conditions
Capacitive Load for
Each Bus Line
Low Level Input
Voltage

High Level Input
Voltage

SY70202K

Co pF - 400 - 400 - 100

Vi \Y - 0.4 - 0.4 - 0.4

ViH \Y 14 - 1.4 - 1.4 -

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 PMIC 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 12C
master always generates the START and STOP conditions.

START STOP
CONDITION CONDITION

Figure 30. 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.

1l
SDA / : X : 0 \

| DATALINE  |CHANGE!
STABLE OF DATA
DATAVALID ~ ALLOWED

Figure 31. 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 32. I°C Acknowledge

PMIC I2C Protocol

Write Device address|R/W|ACK|Byte address|ACK ACK
; Start N-bytes N-bytes DATA STOP
operation 0|1|0(0|2|0(1| O | O 0 0
address
Read St Device address|R/W|ACK BytNe zddress ACK Repeated Device address|R/W|ACK N-bytes ACK Top
operation ojtfofojtjoj| o | 1 | NV | o Start  |o[1|olo|1]oj1| 1 | 0 | DATA |1

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)
e 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 Address Map

Address D7 D6 D5 D4 D3 D2 D1 | DO
0x00h X B1_Mode B1_VSET
0x01h X B2_VSET
0x02h X B3_VSETO
0x03h X B3_VSET1
0x04h X LDO_OVP B4_Add B4 _VSET
0x05h X LDOL_ LDOL_VSET
Mode
0x06h X X LDO2_VSET
0x07h « « LDO2_CH | LDO1_CH | Buck4 CH | Buck3_CH Buck2_ CH | Buckl CH
_EN _EN _EN _EN _EN _EN
LDO2_ LDO1_ Buck4 Buck3_ Buck2_ Buckl_
0x08h B%E/F',DE'DNSL S'T_ETE—PE“&—I\] SLEEP_ SLEEP_ SLEEP_ SLEEP_ SLEEP_ SLEEP_
— — EN EN EN EN EN EN
EXT EN LDO2_ LDO1_ Buck4_ Buck3_ Buck2_ Buckl_
0x09h X DPSLP EN DPSLP_ DPSLP_ DPSLP_ DPSLP_ DPSLP_ DPSLP_
- EN EN EN EN EN EN
0x0Ah « « « « B4 PWM_ | B3 PWM_ | B2 PWM_ | Bl PWM_
EN EN EN EN
LDO2_ LDO1_
0x0Bh X X SST SST B4_SST B3_SST B2_SST Bl SST
0xOCh Buckl_Power OFF_ Buck2_Power OFF_ Buck3_Power OFF_ Buck4_Power OFF_
DLY DLY DLY DLY
0xODh 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_ SLEEP DPSLP_
0x10h DIS_OVUVv DIS_OTP VINOVP X X X EN EN
0x11h B1_Power ON_DLY B2_Power ON_DLY
0x12h B3_Power ON_DLY B4_Power ON_DLY
0x13h LDO1_Power ON_DLY LDO2_Power ON_DLY
nRESET_
0x14h Input NRESET_Power ON_DLY EXT_EN_ Power ON_ DLY
Trigger
0x15h GPIO5 function GPIO7 function X GPIO6 GPIOS. GPIO7.
Lock Open drain | Open drain
0x34h X ‘ X X Vendor ID CMI Version
Fault Register Map
Address D7 D6 D5 D4 D3 D2 D1 DO
VIN_ Buck4 Buck3_ Buck2_ Buckl
Ox16h TSP ovP X X oVP oVP ovP ovP
LDO2_ LDO1_ Buck4_ Buck3_ Buck2_ Buckl_
Ox17h X SYSWARN | yupscp) | uvp(scp) | uvp(scp) | uve(scp) | uve(scp) | uvp(scp)
Note: The fault bit is latched status bit and keep asserted until read by 12C.
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Register Address Map
Address Register Default EEPROM Bit Range R?isoor:u-
B1_Mode [6] Buck/0oh 1bit 0 — Buck1l operating on Buck mode )
0x00h 1 — Buck1 operating on Bypass mode
B1_VSET [5:0] 2.5V/24h 6bits Buckl output range is 1.6V-3.0V 25mV
0x01h B2_VSET [6:0] 1.2V/2Dh Thits Buck?2 output range is 0.75V-1.85V 10mVv
Default Default Default
d’;\gs's Register GPIO1 GPIO1 Gpio1 | FEEROM Range Rfis0°n'“'
=High =Floating =Low
B3 VSETO . .
0x02h _[6'0] 0.8V/1Eh 0.75V/19h 0.75V/19h Thits Buck3 output range is 0.5V-1.2V 10mVv
0x03h 83—[25’,%]ET1 0.7v/14h | 065vioFh | 0.65viOFh | 7bits | Buck3 output range is 0.5V-1.2V 10mv
Ad- Default Default Default EEPRO Resolu-
dress Register GPIO3 GPIO3 GPIO3 M Range tion
=High =Floating =Low Bit
B1_Power . .
ON_ 3.0ms/06h | 2.0msi04h | 20ms/0ah | 4bits | 9090 9ms, 0001: 0.5ms, 0.5ms
DLY [7:4] 1110: 7.0ms, 1111: 7.5ms
Ox11h B2_Power
ON_ 2.0ms/04h | 3.0msiosh | 3.0msiosh | abits | 9000 Oms, 0001 0.5ms, 0.5ms
. 1110: 7.0ms, 1111: 7.5ms
DLY [3:0]
B3_Power . .
ON_ 1.0ms/02h 1.0ms/02h 1.0ms/02h | 4bits | 9000: Oms, 0001: 0.5ms, 0.5ms
: 1110: 7.0ms, 1111: 7.5ms
DLY [7:4]
Ox12h B4_Power
ON_ 15ms/03h | 1.5ms/03h | 1.5ms/03h | 4bits | 9999: Oms, 0001: 0.5ms, 0.5ms
. 1110: 7.0ms, 1111: 7.5ms
DLY [3:0]
LDO1 Powe . .
rON_ 0.5ms/01h 0.5ms/01h 0.5ms/01h | 4bits | 9990: Oms, 0001: 0.5ms, 0.5ms
- 1110: 7.0ms, 1111: 7.5ms
0x13h DLY [7:4]
LDOZ_Powe 0000: Oms, 0001: 0.5ms
rON_ 0.5ms/01h 0.5ms/01h 0.5ms/01h 4bits ) ! L ! 0.5ms
- 1110: 7.0ms, 1111: 7.5ms
DLY [3:0]
NRESET_ .
Input Trigger |SYS_OK /01h| SYS_OK /01h | sys_ok /o1h| 1bit |9 Buck2_PG -
7] 1: SYS_OK
NRESET gOOOr;]S 0.5ms, 001: 1.0ms, 010:
0x14h Power QN_ 4.0ms/03h 4.0ms/03h 4.0ms/03h 3bits 011: 4.0ms, 100: 8.0ms, 101: -
DLY [6:4]
16.0ms
EXT_EN_ . .
Power ON_ | 1.5ms/03h 1.5ms/03h 15ms/03h | abits | 9000: Oms, 0001: 0.5ms, 0.5ms
. 1110: 7.0ms, 1111: 7.5ms
DLY [3:0]
Default Default Default
Address |  Register GPIO4 GPIO4 Gpioa | EEPROM Range Rfisoor:”'
=High =Floating =Low
0 -LD0O1&LDO2 OVP discharge
OVP_off/ OVP_off/ OVP_off/ . function off )
oxodh LDO_OVP [6] 00h 00h 00h bit 14 | pO1&LDO2 OVP discharge
X function on
. 0 — Buck4 output default voltage
B4_Add[5] OmV/00h OmV /00h | OmV /00h 1bit 1 — Buck4 output voltage add 20mV -
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B4_VSET [4:0] | 0.907V/02h | 0.907V/02h | 0.907V/02h 5hits Buck4 output range is 0.8V-1.9V 50mV
LDOl[g]MOde LDO/OOh | PLSW/O1h | PLSW/OLh 1bit | 00h: LDO Mode, O1h: PLSW Mode, .
0x05h
LDO[157(\)§SET 1.8V/10h Vin Vin 6bits LDO1 output range is 1.0V-2.7V 50mV
Address Register Default EEPBFi{tOM Range Resolution
0x06h LDO2_VSET [5:0] 1.8V/10h 6bits LDO2 output range is 1.0V-2.7V 50mV
. 0 — LDO2 Disable
LDO2_CH_ENJ5] Enable/01h 1bit 1 — LDO2 Enable. -
. 0 — LDOL1 Disable,
LDO1_CH_EN[4] Enable/01h 1bit 1 — LDO1 Enable. -
. 0 — Buck4 Disable,
Buck4_CH_ENI3] Enable/01h 1bit 1 —Buck4 Enable. -
0x07h 0 —Buck3 Disable
Buck3_CH_EN[2] Enable/01h 1bit 1 —Buck3 Enable.’ -
. 0 —Buck?2 Disable,
Buck2_CH_EN[1] Enable/0O1h 1bit 1 —Buck? Enable. -
. 0 —Buck1 Disable,
Buckl_CH_EN[0] Enable/01h 1bit 1 —Buckl Enable. -
0 — Buck3 disable VID function; Buck3 output keep
B3_VID@SLEEP_ . VSET1 when the IC enters Sleep mode
EN [7] Enable/01h Lbit 1 — Buck3 enable VID function; Buck3 output i
change to VSET1 when the IC enters Sleep mode
0 — EXT_EN stays on when the IC enters Sleep
EXT_EN_SLEEP_ . mode )
EN [6] Stays on/00h 1bit 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 1bit 1 — LDO2 turns off when the IC enters Sleep mode
0x08h LDO1_SLEEP_ Stavs on/00h 1bit 0 — LDO1 stays on when the IC enters Sleep mode i
EN [4] Y 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 1bit 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 — Buck2 stays on when the IC enters Sleep mode )
EN [1] Turns off/01h 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] Tums off/01h Lbit 1 — Buck1 turns off when the IC enters Sleep mode
Address Register Default EEPB?tOM Range Resolution
0 — EXT_EN stays on when the IC enters Deep
EXT _EN_ . Sleep mode )
DPSLP_EN [6] Stays on/00h 1bit 1— EXT_EN turns off when the IC enters Deep
Sleep mode
0 — LDO2 stays on when the IC enters Deep Sleep
LDO2_ DPSLP_ . mode
EN [5] Stays on/00h 1bit 1 - LDO2 turns off when the IC enters Deep Sleep i
0x09h
mode
0 — LDO1 stays on when the IC enters Deep Sleep
LDO1_DPSLP_ . mode )
EN [4] Stays on/00h 1bit 1 - LDOL1 turns off when the IC enters Deep Sleep
mode
Buck4_DPSLP_ Turns off/01h 1bit 0 — Buck4 stays on when the IC enters Deep Sleep )
EN [3] mode
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1 — Buck4 turns off when the IC enters Deep Sleep
mode
0 — Buck3 stays on when the IC enters Deep Sleep
Buck3_DPSLP_ . mode
EN [2] Stays on/00h 1bit 1 — Bucka turns off when the IC enters Deep Sleep )
mode
0 — Buck2 stays on when the IC enters Deep Sleep
Buck2_ DPSLP_ . mode
EN [1] Stays on/00h 1bit 1 — Buck2 turns off when the IC enters Deep Sleep i
mode
0 — Buckl stays on when the IC enters Deep Sleep
Buckl_DPSLP_ . mode
EN [0] Stays on/00h 1bit 1 — Buckl turns off when the IC enters Deep Sleep i
mode
. 0 — Buck4 enters LPM at light load
B4_PWM_EN [3] LPM/00h 1bit 1 — Buck4 forced into PWM at light load )
. 0 — Buck3 enters LPM at light load
B3_PWM_EN [2] LPM/OCh 1bit | 1 _ Bick3 forced into PWM at light load -
0x0AR 0 — Buck2 enters LPM at light load
B2_PWM_EN [1] LPM/00h 1bit 1 — Buck2 forced into PWM at light load )
. 0 — Buckl enters LPM at light load
BL_PWM_EN[0] LPM/00h 1bit 1 — Buckl forced into PWM at light load i
. 0 — LDO2 SST=200us
LDO2_SST [5] 200us/00h 1bit 1— LDO2 SST=360ps 160us
. 0 - LDO1 SST=200us
LDO1_SST [4] 200us/00h 1bit 1— LDO1 SST=360ps 160us
. 0 — Buck4 SST=150us
B4_SST (3] 150ps/00h 1bit 1 — Buck4 SST larger and not recommended 150us
0x0Bh 0 — Buck3 SST=250ps
B3_SST [2] 250us/00h 1bit 1 — Buck3 SST=500ps 250us
. 0 — Buck2 SST=250us
B2_SST [1] 250us/00h 1bit 1 — Buck? SST=500us 250us
. 0 — Buck1 SST=250us
B1_SST[0] 250us/00h 1bit 1 — Buckl SST=500ps 250us
Address Register Default EEPB?,[OM Range Resolution
Buckl Power OFF : . . . .
DLY [7:6] 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
B“‘:kz.{f‘[’é‘?;]OFF— Oms/00h 2bits | 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
Ox0Ch 75 k3_Power OFF
UeKo_FOWer VP 1 1.0ms/03h 2bits | 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [3:2]
Buck4_Power OFF_ . . ) . .
DLY [1:0] 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
LDO1 Power OFF_ . . . . . .
DLY [7:6] 1.0ms/03h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms
LDO2_ Power OFF_ . . . . . _
DLY [5:4] 1.0ms/03h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms
0x0Dh EXT_EN _
Power OFF_ 0ms/00h 2bits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [3:2]
NRESET _
Power OFF_ 0Oms/00h 2hits 00: Oms, 01: 0.25ms, 10: 0.5ms, 11: 1.0ms -
DLY [1:0]
BucklWake Up_ . . . . .
DLY [7:6] 1ms/O1lh 2bits 00:0ms, 01:1ms, 10:2ms, 11:3ms 1ms
O0XOEh Buck2_Wake Up_ . . . . .
DLY [5:4] 2ms/02h 2bits 00:0ms, 01:1ms, 10:2ms, 11:3ms 1ms
Buck3_Wake Up_ 0Oms/00h 2hits 00:0ms, 01:1ms, 10:2ms, 11:3ms ims
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DLY [3:2]
Buck4_Wake Up_ . . . . .
DLY [1:0] 0ms/00h 2bits 00:0ms, 01:1ms, 10:2ms, 11:3ms 1ms
LDO1_Wake Up_ . . . . .
DLY [5:4] 0ms/00h 2bits 00:0ms, 01:1ms, 10:2ms, 11:3ms 1ms
LDO2_Wake Up_ . . . . .
OXOEN DLY [3:2] 0ms/00h 2bits 00:0ms, 01:1ms, 10:2ms, 11:3ms 1ms
EXT_EN_
Wake Up_ 0ms/00h 2hits 00:0ms, 01:1ms, 10:2ms, 11:3ms ims
DLY [1:0]
0 — Enable hiccup mode or OVUVFLT state in AC-
. TIVE Mode
DIS_OVUV [7] Enable/00h Lbit 1 — Disable hiccup mode or OVUVFLT state in AC- i
TIVE Mode (LDO1&2 OVP function is independent)
. 0 — Enable OTP
oion DIS_OTP [6] Enable/00h 1bit 1 — Disable OTP -
. 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 EEF;?tOM Range Resolution
GPIO5 Function . 00: DPSLP Input. 01: I2C Controlled Output.
[7:6] DPSLP/00h 2bits 1 10: NIRQ(SYSWARN) Output )
GPIO7 Function I12C Control obits 00: EXT_EN Output. 01: I°C Controlled Output. i
[5:4] Output/01h 10: PWRDIS Input
0-GPIO6 status not lock and LDO2 mode can be
changed when GPIOG6 status change after power on
0x15h GPIO6 Lock [2] Lock/01h 1bit (Not recommended due to trigger protection).
1-GPIO6 status lock and LDO mode will not change
with GPIO6 status after power on.
GPIO5 . 0 — Open drain turn off
Open drain [1] Tumn off/00h 1bit 1 — Open drain turn on i
GPIO7 . 0 — Open drain turn off
Open drain [0] Turn off/00h 1bit 1 — Open drain turn on i
Vendor ID Silergy/01h 1bit  |o1h ;
[4]
Ox34h CMI Version
[3:0] 01h 4bits 01h -
Fault Flag
Address Register Default EEPB?tOM Range Resolution
Thermal shutdown protection indicator.
TSP [7] Normal/00h 1bit 0: Normal (default) -
1: Fault
Input over voltage protection indicator
VIN_OVP [6] Normal/O0h 1bit 0: Normal (default) -
1: Fault
Ox16h Buck4 over voltage protection indicator
Buck4_OVP [3] Normal/00h 1bit 0: Normal (default) -
1: Fault
Buck3 over voltage protection indicator
Buck3_OVP [2] Normal/00h 1bit 0: Normal (default) -
1: Fault
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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

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

0x17h

Buck4_UVP(SCP)
(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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Buck1 Output Voltage Adjustment

Address — 0x00h

DATA BIT D7 D6 ps | b4 | b3 | D2 DL | Do
FIELD NAME RFU B1_Mode B1_VSET
READ/MWRITE R RIW rRW | RW | RwW | Rw RW | RW
Description Set Buckl Operating Mode B1_Mode[6]
Code | Buckl Mode
00h Buck1 operating on Buck mode
01h Buck1 operating on Bypass mode
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 2.025V | 21h 2.425V | 31h 2.825V
02h 1.65V 12h 2.05vV 22h 2.45V 32h 2.85V
03h 1.675V 13h 2.075V | 23h 2.475V | 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 2.95v
07h 1.775V 17h 2.175V | 27h 2.575V | 37h 2.975V
08h 1.8V 18h 2.2V 28h 2.6V 38h 3V
09h 1.825Vv 19h 2.225V | 29h 2.625V
OAh 1.85Vv 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 | 1.925V | 1Dh | 2.325V | 2Dh | 2.725V
OEh 1.95v 1Eh 2.35V 2Eh 2.75V
OFh 1.975V | 1Fh 2.375V | 2Fh 2.775V
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 52

© 2025 Silergy Corp.

All Rights Reserved.



P

S/LERGY

SY70202K

Buck?2 Output Voltage Adjustment

Address — 0x01h

DATA BIT D7 D6 Ds | D4 | D3 | D2 DL | DO
FIELD NAME RFU B2_VSET
READ/MWRITE R RIW RW | Rw | Rw | Rw RW | RW
Description | The output voltage is equal to B2_VSET*0.01+0.75V
Code | Voltage | Code | Voltage | Code | Voltage | Code | Voltage
00h 0.75VvV 20h 1.07v 40h 1.39v 60h 1.71v
01h 0.76V 21h 1.08v 41h 1.4v 61h 1.72v
02h 0.77V 22h 1.09v 42h 1.41v 62h 1.73V
03h 0.78v 23h 1.1v 43h 1.42v 63h 1.74vV
04h 0.79v 24h 1.11v 44h 1.43V 64h 1.75V
05h 0.8V 25h 1.12v 45h 1.44v 65h 1.76V
06h 0.81v 26h 1.13v 46h 1.45Vv 66h 1.77v
07h 0.82v 27h 1.14v 47h 1.46V 67h 1.78v
08h 0.83v 28h 1.15v 48h 1.47V 68h 1.79v
09h 0.84v 29h 1.16V 49h 1.48Vv 69h 1.8V
OAh 0.85Vv 2Ah 1.17v 4Ah 1.49v 6Ah 1.81V
0Bh 0.86V 2Bh 1.18v 4Bh 1.5V 6Bh 1.82Vv
0Ch 0.87v 2Ch 1.19v 4Ch 1.51Vv 6Ch 1.83Vv
0Dh 0.88Vv 2Dh 1.2v 4Dh 1.52v 6Dh 1.84Vv
OEh 0.89Vv 2Eh 1.21v 4Eh 1.53v 6Eh 1.85Vv
OFh 0.9v 2Fh 1.22v 4Fh 1.54v
10h 0.91Vv 30h 1.23Vv 50h 1.55v
11h 0.92v 31h 1.24v 51h 1.56V
12h 0.93Vv 32h 1.25Vv 52h 1.57v
13h 0.94v 33h 1.26V 53h 1.58Vv
14h 0.95Vv 34h 1.27v 54h 1.59v
15h 0.96V 35h 1.28Vv 55h 1.6V
16h 0.97v 36h 1.29v 56h 1.61V
17h 0.98Vv 37h 1.3v 57h 1.62V
18h 0.99v 38h 1.31vV 58h 1.63V
19h v 39h 1.32v 59h 1.64V
1Ah 1.01v 3Ah 1.33v 5Ah 1.65V
1Bh 1.02v 3Bh 1.34v 5Bh 1.66V
1Ch 1.03v 3Ch 1.35v 5Ch 1.67V
1Dh 1.04v 3Dh 1.36V 5Dh 1.68VvV
1Eh 1.05vV 3Eh 1.37v 5Eh 1.69Vv
1Fh 1.06V 3Fh 1.38v 5Fh 1.70v
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Address — 0x02h

DATA BIT D7 6 | bs | b4 | b3 | D2 DL | Do
FIELD NAME RFU B3_VSETO
READ/MWRITE R rRWw | rRw | RwW | rRw | RW RW | RwW
Description | The output voltage is equal to B3_VSET*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage

00h 0.50v 20h 0.82v 40h 1.14v

01h 0.51V 21h 0.83V 41h 1.15v

02h 0.52v 22h 0.84v 42h 1.16V

03h 0.53v 23h 0.85v 43h 1.17v

04h 0.54Vv 24h 0.86V 44h 1.18v

05h 0.55Vv 25h 0.87V 45h 1.19v

06h 0.56Vv 26h 0.88v 46h 1.20vV

07h 0.57v 27h 0.89v

08h 0.58v 28h 0.90v

09h 0.59v 29h 0.91Vv

OAh 0.60V 2Ah 0.92v

0Bh 0.61Vv 2Bh 0.93Vv

0Ch 0.62Vv 2Ch 0.94Vv

0Dh 0.63V 2Dh 0.95Vv

OEh 0.64V 2Eh 0.96V

OFh 0.65V 2Fh 0.97Vv

10h 0.66V 30h 0.98Vv

11h 0.67V 31h 0.99Vv

12h 0.68Vv 32h 1.00v

13h 0.69V 33h 1.01v

14h 0.70v 34h 1.02v

15h 0.71v 35h 1.03v

16h 0.72v 36h 1.04v

17h 0.73Vv 37h 1.05v

18h 0.74v 38h 1.06Vv

19h 0.75Vv 39h 1.07v

1Ah 0.76V 3Ah 1.08v

1Bh 0.77v 3Bh 1.09v

1Ch 0.78Vv 3Ch 1.10v

1Dh 0.79Vv 3Dh 1.11v

1Eh 0.80V 3Eh 1.12v

1Fh 0.81V 3Fh 1.13v
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Address — 0x03h

DATA BIT D7 D6 ps | b4 | b3 | D2 pL | DO
FIELD NAME RFU B3_VSET1
READ/MWRITE R RIW RW | Rw | RwW | Rw RW | RW
Description | The output voltage is equal to B3_VSET*0.01+0.5V

Code | Voltage | Code | Voltage | Code | Voltage

00h 0.50v 20h 0.82v 40h 1.14v

01h 0.51V 21h 0.83V 41h 1.15v

02h 0.52v 22h 0.84v 42h 1.16V

03h 0.53v 23h 0.85v 43h 1.17v

04h 0.54Vv 24h 0.86V 44h 1.18v

05h 0.55Vv 25h 0.87V 45h 1.19v

06h 0.56Vv 26h 0.88v 46h 1.20vV

07h 0.57v 27h 0.89v

08h 0.58v 28h 0.90v

09h 0.59v 29h 0.91Vv

OAh 0.60V 2Ah 0.92v

0Bh 0.61Vv 2Bh 0.93Vv

0Ch 0.62Vv 2Ch 0.94Vv

0Dh 0.63V 2Dh 0.95Vv

OEh 0.64V 2Eh 0.96V

OFh 0.65V 2Fh 0.97Vv

10h 0.66V 30h 0.98Vv

11h 0.67V 31h 0.99Vv

12h 0.68Vv 32h 1.00v

13h 0.69V 33h 1.01v

14h 0.70v 34h 1.02v

15h 0.71v 35h 1.03v

16h 0.72v 36h 1.04v

17h 0.73Vv 37h 1.05v

18h 0.74v 38h 1.06Vv

19h 0.75Vv 39h 1.07v

1Ah 0.76V 3Ah 1.08v

1Bh 0.77v 3Bh 1.09v

1Ch 0.78Vv 3Ch 1.10v

1Dh 0.79Vv 3Dh 1.11v

1Eh 0.80V 3Eh 1.12v

1Fh 0.81V 3Fh 1.13v
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Buck4 Output Voltage Adjustment
Address — 0x04h

DATA BIT D7 D6 D5 p4 | D3 | D2 | DL | DO
FIELD NAME RFU LDO_OVP B4_Add B4_VSET
READ/WRITE R RIW RIW RW | Rw | RwW | Rw | Rw
Description Set DDR SEL|[6]

Code LDO_OVP
00h LDO1 & LDO2 over voltage discharge function disable
01lh LDO1 & LDO2 over voltage discharge function enable

Set Buck4 Operating Mode B4_Mode[5]
Code Buck4_Add
00h Buck4 voltage keep B4_VSET
01lh Buck4 output voltage increase 20mV

Set Buck4 Output Voltage VSET [4:0]

The output voltage is equal to B4 _VSET*0.05+0.907V
Code Voltage Code Voltage Code Voltage
00h 0.807V 08h 1.207V 10h 1.607V
01lh 0.857V 09h 1.257V 11h 1.657V
02h 0.907VvV O0Ah 1.307V 12h 1.707Vv
03h 0.957V 0Bh 1.357V 13h 1.757V
04h 1.007V 0Ch 1.407V 14h 1.807V
05h 1.057VvV 0Dh 1.457V 15h 1.857V
06h 1.107Vv OEh 1.507vV 16h 1.907V
07h 1.157VvV OFh 1.557VvV
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LDO1 Output Voltage Adjustment

Address — 0x05h

DATA BIT D7 D6 ps | b4 | b3 | D2 | DI | DO
FIELD NAME RFU LDO1_Mode LDO1_VSET
READ/WRITE R RIW rRw | Rw | Rw | RwW | RW | 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 1.00Vv 10h 1.80V 20h 2.60V
01lh 1.05vV 11h 1.85vV 21h 2.65V
02h 1.10V 12h 1.90Vv 22h 2.70V
03h 1.15Vv 13h 1.95v
04h 1.20V 14h 2.00v
05h 1.25Vv 15h 2.05V
06h 1.30V 16h 2.10v
07h 1.35V 17h 2.15V
08h 1.40V 18h 2.20V
09h 1.45Vv 19h 2.25V
OAh 1.50V 1Ah 2.30V
0Bh 1.55V 1Bh 2.35V

0Ch 1.60V 1Ch 2.40V

0Dh 1.65V 1Dh 2.45V
OEh 1.70vV 1Eh 2.50V
OFh 1.75V 1Fh 2.55V
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LDO2 Output Voltage Adjustment

Address — 0x06h

DATA BIT D7 D7 ps | b4 | b3 | b2 | b1 | DO
FIELD NAME RFU RFU LDO2_VSET
READ/MWRITE R R rRw | RW | Rw | Rw | 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
01lh 1.05vV 11h 1.85vV 21h 2.65V
02h 1.10vV 12h 1.90v 22h 2.70V
03h 1.15Vv 13h 1.95v
04h 1.20V 14h 2.00v
05h 1.25Vv 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
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 2.55Vv
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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 RW R/W RW RW
Description Set LDO2 Enable/Disable [5]
Code | LDO2 ON/OFF
00h LDO?2 is disable
01h LDO2 is enable
Set LDOL1 Enable/Disable [4]
Code | LDO1 ON/OFF
00h LDOL1 is disable
01h LDOLl1 is enable
Set Buck4 Enable/Disable [3]
Code | Buck4 ON/OFF
00h Buck4 is disable
01h Buck4 is enable
Set Buck3 Enable/Disable [2]
Code | Buck3 ON/OFF
00h Buck3 is disable
01h Buck3 is enable
Set Buck2 Enable/Disable [1]
Code | Buck2 ON/OFF
00h Buck? is disable
01h Buck?2 is enable
Set Buckl Enable/Disable [0]
Code | Buckl ON/OFF
00h Buckl is disable
01h Buckl is enable
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Rail ON/OFF Adjustment on SLEEP mode
Address — 0x08h

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
FIELD NAME @BSBE;'E% EXT_EN_ LDO2_ LDO1_ Buck4_ Buck3_ Buck2_ Buckl_
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 Buck3 VID ON/OFF in Sleep Mode [7]
Code | Buck3 VID ON/OFF in Sleep Mode
00h Buck3 disable VID function; Buck3 output keep
VSET1 when the IC enters Sleep mode
01h Buck3 enable VID function; 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
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 Buck? 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 Buck1 turns off when IC enters sleep mode
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Address — 0x09h

SY70202K

DATA BIT D7 D6 D5 D4 D3 D2 D1 DO
EXT_EN_ LDO2_ LDO1_ Buckd_ Buck3_ Buck2_ Buckl_
FIELDNAME | RFU | hog b En | DPSLP EN | DPSLP EN | DPSLP EN | DPSLP EN | DPSLP_EN | DPSLP EN
READWRITE | R RIW RIW RIW RIW RIW RIW RIW

Description 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
00h Buck1 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 and Buck3 VID Adjustment

Address — 0x0Ah

DATA BIT D7 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 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 LPM/FCCM [2]
Code | Buck3 LPM/FCCM Selection
00h Buck3 enters LPM at light load
01lh Buck3 forced into PWM at light load
Set Buck2 LPM/FCCM [1]
Code | Buck2 LPM/FCCM Selection
00h Buck?2 enters LPM at light load
01lh Buck? forced into PWM at light load
Set Buckl LPM/FCCM [0]
Code | Buckl LPM/FCCM Selection
00h Buckl enters LPM at light load
01lh Buck1 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 R/W 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
0lh 360us

Set Buck4 Soft Start Time [3]
Code | Buck4 Soft Start Time
00h 150us

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

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

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

Address — 0x0OCh

DS_SY70202K Rev. 1.0
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DATA BIT p7 | D6 D5 | D4 D3 | D2 DL | DO
Buckl_Power Off _ Buck2_Power Off_ Buck3_Power Off__ Buck4_Power Off _
FIELD NAME DLY DLY DLY DLY
READ/WRITE RW | RW RW | RW RW | RW RW | RW
Description Set Buckl Power off Delay Time [7:6]
Code | Buckl Power off Delay Time
00h Oms
01lh 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 Ooms
01lh 0.25ms
02h 0.5ms
03h 1.0ms
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Rail Power off Delay Time Adjustment

Address — 0xODh

DATA BIT p7 | D6 D5 | D4 D3 | D2 DL | DO
LDO1_ LDO2_ EXT_EN_ NRESET_
FIELD NAME Power Off_ Power Off_ Power Off_ Power Off_
DLY DLY DLY DLY
READ/WRITE 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
01lh 0.25ms
02h 0.5ms
03h 1.0ms

Set LDO2 Power off Delay Time [5:4]
Code | LDO2 Power off Delay Time
00h Oms
01h 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
01lh 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 — 0xOEh

DATA BIT p7 | D6 D5 | D4 D3 | D2 DL | 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
01lh ims
02h 2ms
03h 3ms
Set Buck2 Wake Up Delay Time [5:4]
Code | Buck2 Wake Up Delay Time
00h Oms
01lh 1ms
02h 2ms
03h 3ms
Set Buck3 Wake Up Delay Time [3:2]
Code | Buck3 Wake Up Delay Time
00h Oms
01lh ims
02h 2ms
03h 3ms
Set Buck4 Wake Up Delay Time [1:0]
Code | Buck4 Wake Up Delay Time
00h Ooms
01lh ims
02h 2ms
03h 3ms
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Rail Power off 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

01lh ims

02h 2ms

03h 3ms

Set LDO2 Wake Up Delay Time [3:2]

Code | LDO2 Wake Up Delay Time

00h Oms

01lh 1ms

02h 2ms

03h 3ms

Set EXT_EN Wake Up Delay Time [1:0]

Code | EXT_EN Wake Up Delay Time

00h Oms

01lh ims

02h 2ms

03h 3ms
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Protection ON/OFF, ROM Mode, and SLEEP/DPSLP Adjustment
Address — 0x10h
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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 RW R R R R/W R/W

Description Set OVUV Fault [7]

Code | OVUV Fault

Enable hiccup mode or OVUVFLT state in ACTIVE
Mode

Disable hiccup mode or OVUVFLT state in AC-
01lh TIVE Mode (LDO1 & LDO2 OVP discharge function
is independent at 0x04 bit[6])

00h

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 p7r | b6 | D5 | D4 p3 | b2 | b1 | Do
B1_Power ON_ B2_Power ON_
FIELD NAME DLY DLY
READ/WRITE rRwW | Rw | rw | Rw RW | RwW [ rRw | 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 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
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
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 — 0x12h

DATA BIT D7 D6 | D5 | D4 p3 | b2 | b1 | DO
B3_Power ON_ B4_Power ON_
FIELD NAME DLY DLY
READ/WRITE RW RW | RW | RW rRwW | rw | rRw | 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 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
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 RW | RwW [ rRw | Rw RW | RW | RW | Rw
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
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
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 D6 | D5 | p3 | b2 | b1 | DO
NRESET_ NRESET_Power ON_ EXT_EN_Power ON_
FIELD NAME Input Trigger DLY DLY
READ/WRITE RW RW | rRw | Rw RW | RW | rRw | Rw
Description Set nRESET Input Trigger [7]
Code NRESET Input Trigger
00h Buck2_PG
0lh SYS_OK
Set nRESET Power on Delay Time [6:4]
Code NRESET Power on Delay Time
00h 0.5ms
01h 1ms
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
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GPIO5 and GPIO8 Adjustment
Address — 0x15h

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
GPIO6 status not lock and LDO2 mode can be
00h changed when GPIO6 status change after power
on. (Not recommended due to trigger protection).
o1h GPIO6 status lock and LDO mode will not change

with GPIO6 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

DATA BIT D7 | D6 Ds | D4 D3 D2 D1 DO
FIELD NAME GPIOS5 Function GPIO7 Function RFu | GPlO6 GPI05 GPIO7
Lock Open Drain Open Drain
READ/WRITE RW | Rw RW | Rw R R RW RW
Description Set GPIO5 Function [7:6]

Code GPIO5 Function

00h | DPSLP Input

01h I2C Controlled Output

02h | NIRQ(SYSWARN) Output

DS_SY70202K Rev. 1.0
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BGA3.35x3.1-34 Package Outline Drawing
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Front View Recommended PCB Layout
(Reference Only)

Notes:
1. All dimensions are in millimeters and exclude mold flash and metal burr.
2. Center line refers to the chip body center.
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Tape and Reel Information

Tape Dimensions and Pin 1 Orientation
BGA3.35x3.1-34

[65/1.85 |-—3.9!4.1—-—| /—1 .40/1.60

o 0 o d o O
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1-3.20-3.40—1 7.90-8.10 0.80/1.10——

Direction of feed ——»

Reel Dimensions

Reel
Size
A
Tape width Pocket Reel size Trailer * Leader * Qty per reel
FEEEIRBINES (mm) pitch(mm) (Inch) length(mm) length (mm) (pcs)
BGA3.35x3.1-34 12 8 13" 400 400 5000
All Dimension are nominal
DS_SY70202K Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 75

© 2025 Silergy Corp. All Rights Reserved.



S

S/LERGY

SY70202K

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

Aug.11, 2025 Revision 1.0 | Initial Release -
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IMPORTANT NOTICE

1. Rightto 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 responsibility
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 entirely
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 removal
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, Silergy’ aggregate
and cumulative liability towards customer for the products described herein shall be limited in accordance with the Standard 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 property
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 services 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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