S/IERGY

SA47302G

Automotive Camera PMIC

General Description

The SA47302G is a highly integrated PMIC that consists
of one primary DC-DC buck regulator (Buck 1), two
secondary DC-DC buck regulators (Buck 2 and Buck 3),
and one secondary LDO. It is designed to power
automotive camera modules and can operate across a
wide input voltage range from 4V to 16V (absolute
maximum of 18V).

All three DC-DC converters use fixed frequency peak
current control. The operating frequency is set to 2.2MHz
(typ) in order to avoid generating noise in the AM radio
band. A spread-spectrum function for the internal clock is
integrated to achieve good EMI performance. The low
voltage BUCK converters operate out of phase (180
degrees phase shift) to reduce crosstalk between
channels.

The SA47302G features protection against input
overvoltage (OVP), buck and LDO output overvoltage,
buck overcurrent (OCP), and overtemperature (OTP).

The SA47302G is available in a QFN3x3 -16 package.

Applications

e Automotive Camera Modules

Key Features

e 4V to 16V Input Voltage Range
2.2MHz Fixed Switching Frequency
Primary Synchronous Buck Converter (Buck 1)
- Fixed Output Voltage: 3.8V
- Maximum Continuous Output Current: 1.5A
- Low Ros(on) Switches: 220mQ High Side/120mQ
Low Side
e Secondary Synchronous Buck Converter (Buck 2)
- Fixed Output Voltage: 1.1V
- Maximum Continuous Output Current: 1.5A
- Low Ros(on) Switches: 220mQ High Side/180mQ
Low Side
e Secondary Synchronous Buck Converter (Buck 3)
- Fixed Output Voltage: 1.8V
- Maximum Continuous Output Current: 1A
- Low Ros(on) Switches: 320mQ High Side/220mQ
Low Side
e Secondary LDO
- Output Voltage: 3.3V
- Maximum Output Current: 300mA
e Spread Spectrum Frequency Modulation
e AEC-Q100 Grade 1 Qualified
e Compact Package: QFN3x3-16, Wettable Flank

Typical Application
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Figure 1. Application Circuit
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Ordering Information

: NnRESET
Ordering Number | Top Mark | Buck 1 Buck 2 Buck 3 LDO Delay Time Package Type
QFN3x3-16
SA47302GQDQ HPGxyz 3.8V 1.1V 1.8V 3.3V 2ms RoHS-Compliant and
Halogen-Free
X = year code, y = week code, z = lot number code
Pinout (top view)
o 5 2 g
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Lo (.
oy Loy I 1y
(QFN3x3-16)
Pin Description
Pin No Pin Name Pin Description
1 PVIN1 Power supply of primary buck converter (Buck 1)
2 SEQ Sequence control pin
3 LX1 Switch node of primary buck converter (Buck 1)
4 BS Bootstrap pin of primary buck converter (Buck 1) high side switch. Connect a typical 100nF
capacitor from this pin to the LX1 pin to supply the high side switch driving voltage.
5 VOUT2 Output feedback pin of secondary buck converter Buck 2
6 LX2 Switch node of secondary buck converter Buck 2
7 PVIN2 Power supply of Buck 2. This pin is internally connected to PVIN3.
8 PVIN3 Power supply of Buck 3. This pin is internally connected to PVINZ2.
9 LX3 Switch node of secondary buck converter Buck 3
10 VOUT3 Output feedback pin of secondary buck converter Buck 3
11 NRESET | Open-drain reset output. NRESET at high state indicates all outputs operate correctly.
12 VREF Internal reference pin. Connect a 1uF capacitor from this pin to SGND.
13 VLDO LDO output
14 SGND Analog ground
15 VOUT1 | LDO input pin and primary buck converter (Buck 1) output feedback pin
16 VCC Gate drive LDO output for primary buck converter (Buck 1)
Thermal PAD _ (I;);g:;got:ermal PAD and PGND connection. Connect to main ground plane for proper
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Block Diagram
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Figure 2. Block Diagram
Absolute Maximum Ratings

Parameter (Note 1) Min Max | Unit
PVIN1, LX1 to GND -0.3 18

BS to LX1 -0.3 6

PVIN2, PVIN3, LX2, LX3, VOUT1, VOUT2, VOUT3 to GND -0.3 6 v
VCC, VREF, VLDO to GND -0.3 6

SEQ, nRESET to GND -0.3 6
Junction Temperature Range 150

Lead Temperature (Soldering, 10 sec.) 260 °C
Storage Temperature -65 150

ESD Susceptibility

HBM (Human Body Mode) +2000 Vi
CDM (Charge Device Mode) All Pins +500

Thermal Information

Parameter (Note 2) Typ Unit
84 Junction-to-Ambient Thermal Resistance 34 sCW
B;c Junction-to-Case Thermal Resistance 5.4

Continuous Power Dissipation 3.53 W

Recommended Operating Conditions

Parameter (Note 3) Min Max Unit
Supply Voltage PVIN1 4 16 V]
Supply Voltage PVIN2, PVIN3 2.7 5

Junction Temperature Range -40 150 °C
Ambient Temperature Range -40 125
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Electrical Characteristics
(Vin= 8V, Vour1 = 3.8V, Vourz2= 1.1V, Vours = 1.8V, Vipo = 3.3V, Ta = 25°C for Typ value, Min-Max covers from -40°C to

125°C, unless otherwise specified. (Note 4))

Parameter Symbol Test Conditions Min Typ Max Unit
Undervoltage Lockout UVLO_H VN rising 3.9 4.05 4.2 v
Threshold UVLO_L Vin falling 3.68 3.8 3.92
Input Undervoltage Lockout . .
System Deglitch Time UVLO_DT Vin UVLO deglitch time 32 us
Maximum Input Voltage PVIN1_MAX 16 v
Input Overvoltage Protection | Vin_ov 18 18.5 19
Power Supply Voltage Range | Vvin 4.0 8.0 16.0 \%
Output Voltage Range Vour1 See Ordering Information 3.8 \%
Output Feedback Voltage 2 5 %
Accuracy
Switching Frequency Fsw_rvi PVIN1 > 6V 1.98 2.2 2.42 MHz
Spread-Spectrum Range SShv1 +4 +6 +8 %
Switching Minimum On-Time | Ton_MIN_Hv1 60 80 ns
Maximum Duty Cycle Dwmax 95 %
High Side MOSFET On- . .
Resistance RoN_Hs_Hv1 From PVIN1 pin to LX1 pin 120 220 390 mQ
CH1 Low Side MOSFET On- .
HV Buck 1 Resistance Ron_Ls_Hv1 From LX1 pin to PGND pad 60 120 210 mQ
Inductor Peak Current Limit lcL_PK_Hv1 2.125 25 2.875 A
Inductor Valley Current Limit leL_vi_hva 3
Negative Inductor Peak | 15
Current Limit CLNPK VL )
Output Discharge Resistor Rois_nv1 135 270 405
Output Undervoltage Falling
Threshold UVPE_Hva 40 50 60 %
Qutput Undervoltage Deglitch Tove b Lyt 15 30 45 us
Time
Output Feedback o
Overvoltage Rising Threshold OVPR Hv1 115 120 125 &
Output Voltage Vout2 See Ordering Information 1.1 \%
Output Voltage Accuracy Vout_acc_Lv2 -15 15 %
Switching Frequency Fsw_Lv2 1.98 2.2 2.42 MHz
Spread-Spectrum Range SSiv2 +4 +6 +8 %
Switching Minimum On-Time | Ton_miN_Lv2 60 80 ns
High-Side MOSFET On- . .
Resistance Ron_Hs_Lv2 From PVIN2 pin to LX2 pin 120 220 390 mQ
Low-Side MOSFET On- .
oo Resistance Ron_Ls_Lv2 From LX2 pin to PGND pad 100 180 290 mQ
LV Buck 2 Inductor Peak Current Limit lcL_Pk_Lv2 1.785 2.1 2.415 A
Inductor Valley Current Limit lcL v Lv2 2.4
Negative Inductor Peak | 08
Current Limit CLNPK_LV2 :
Output Discharge Resistor Rois_Lv2 50 100 150
Output Undervoltage Falling o
Threshold UVPE_Lv2 40 50 60 %
Qutput Undervoltage Deglitch Tuove b Lv2 15 30 45 us
Time
Output Overvoltage Rising
Threshold OVPLv2 115 120 125 %
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Parameter Symbol Test Conditions Min Typ Max Unit
Input Overvoltage Threshold OVPIN_R_LV2 4.9 5.2 55 \%
Output Voltage Vours 1.8 \%
Output Voltage Accuracy Vout_Acc_Lvs -15 15 %
Switching Frequency Fsw_Lvs 1.98 2.2 2.42 MHz
Spread-Spectrum Range SSivs +4 +6 +8 %
Switching Minimum On-Time | Ton_miN_Lv3 60 80 ns
High Side MOSFET On- . .
Resistance RoN_Hs_Lva From PVINS pin to LX3 pin 170 320 520 mQ
Low Side MOSFET On- .
Resistance Ron_Ls_Lvs From LX3 pin to PGND pad 130 220 350 mQ
CH3 Inductor Peak Current Limit lcL_Pk_Lvs 1.3 1.53 1.76 A
LV Buck 3 Inductor Valley Current Limit lcL_vi_Lv3 1.8
Negative inductor Peak | 08
Current Limit CLNPKLVS )
Output Discharge Resistor Rois_Lv3 50 100 150
Output Undervoltage Falling o
Threshold UVPE_Lvs 40 50 60 %
1O__utput Undervoltage Deglitch Tove b Lva 15 30 45 us
ime
Output Overvoltage o
Threshold OVPvuvs 115 120 125 %
Input Overvoltage Threshold OVPIN_R_Lv3 4.9 5.2 55 \%
Output Voltage Vibo See Ordering Information 3.3 \%
Output Voltage Accuracy Vout_acc_Lbo -1.5 15 %
Maximum Output Current louT_mAx_LDO 300 mA
VDROP_300 louT Lpo = 300MA 300
Dropout Voltage mV
VDROP_150 lout Lo = 150mA 150
Output Current Limit le_too 345 450 555 mA
Output Discharge Resistor Rois_Lbo 40 80 120 Q
Output Undervoltage Falling o
CH4 Threshold UVPE_Lbo 30 40 50 %
LDO i
_?il:;gut Undervoltage Deglitch Tuve 0100 15 30 45 us
Output Overvoltage OVPr_Lpo 115 120 125 %
Threshold
Input Overvoltage Threshold OVPIN_Lpo 5.5 \%
lout_Lbo = 100mA, 60
Power Supply Rejection f = 100kHz
; PSRR — dB
Ratio lout_Lbo = 100MA, 50
f=1MHz
; lout_Lbo = 100mA,
Output Noise Voltage eNLbo f = 100Hz to 100kHz 18 Y
Internal Regulator Output
Voltage Vour vee 4.5 5 5.5 \Y
SEQ Pull-Low Resistor Rseq 400 kQ
SEQ Low Level Input Voltage | Vseo L 0.4
VCC SEQ High Level Input
Voltage VseQ L5
Current into NnRESET pin
NRESET Pulldown Voltage Vout L PG equal to 5mA 200 mV
NRESET input Leakage . .
Current ILEAK_PG 1.8V applied on nRESET pin 1 MA
OTP Overtemperature Protection OoTP 160 °C
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Parameter Symbol Test Conditions Min Typ Max Unit
Overtemperature Protection OTP_H 20 e
Hysteresis
Tss Lvi Vout1 0% to 90%, no load 500 1000 1500
) Tss_ Lv2 VouT2 0% to 90%, no load 500 1000 1500
o Soft-Start Time us
Timing Tss_Lvs VouT30% to 90%, no load 500 1000 1500
Tss_Lbo VLDO 0% to 90%, no load 300 750 1200
nReset Delay Time thReset 15 2 35 ms

System Characteristics

(Vin= 8V, Vour1 = 3.8V, Vourz= 1.1V, Vouts = 1.8V, Vibo = 3.3V, Ta = 25°C for Typ value, Min-Max covers from -40°C to

125°C, unless otherwise specified. (Note 5))
Parameter Symbol Test Conditions Min Typ Max | Unit
g’lﬁr);lg?#m Output lout_mAX_Hv1 15 A
Load Regulation VLOAD_REG_HV1 lout_Hvi =0A to 1.5A 0.1 %/ A
Line Regulation VLINE_REG_HV1 |V|N - 5V_to 14V, 1 %
CH1 HV Buck 1 our vt =1.5A
Load Transient VLOAD_TRAIN_HV1 If:g‘HVl = 10mA to 500mA to10mA, -150 +(])'5 mV
. . Vin =5V to 14V to 5V, 100ps, lout Hvt |
Line Transient VLUINE_TRAIN_HVL | _ 10mA/500mA 50 50 mVv
Output Ripple VRIPPLE_HV1 Peak to peak in one switching cycle 20 mMVp-p
Maximum Output
Current lout max_Lv2 15 A
Load Regulation VLOAD_REG_LV2 lout_nvi = OA to 1.5A 0.1 %IA
. . Vin=2.7Vto 5V, 0
CH2 LV Buck 2 Line Regulation VLINE_REG_LV2 lout Lvz = 1.5A 1 %
(PVINZ = 3.8V) Load Transient VLOAD_TRAIN_LV2 TJST*LVZ = 10mA to 500mA tol0mA, -65 65 mV
. : Vin_pvinzg = 3V to 5V to 3V, 50us, |
Line Transient VLINE_TRAIN_LV2 lour Lva = 10MA/LA 10 10 mv
Output Ripple VRIPPLE_LV2 Peak-to-peak in one switching cycle 10 mVp-p
Maxi
Cl?r);lé?,::m Output lout_max_Lv3 1 A
Load Regulation VLoAD_REG_LV3 lout_Lvs = OA to 1A 0.1 %I/A
CH3 LV Buck 3 Line Regulation VLINE_REG_LV3 ViN = 2.7Y to 5V, lout_va =1A 1 %
(PVINS = 3.8V) Load Transient VLOAD_TRAIN_LV3 TJST*LVZ = 10mA to 300mA to10mA, -65 65 mV
. : Vin_pvozs = 3V to 5V to 3V,50pus, |
Line Transient VLINE_TRAIN_LV3 lour Lvs = 10 MA/300mA 10 10 mv
Output Ripple VRIPPLE_LV3 Peak-to-peak in one switching cycle 10 mVp-p
: lout_Lpo = 10mMA to 200mA tol0mA, |
CH4 LDO Load Transient VLoAD_TRAN_LDO 1us 25 25 mVv
(Vour1 = 3.8V, All Vout Lpo, Vin_Lbo step 600mV,
Vipo = 3.3V) Line Transient Vune_Train_bo | LDO not in dropout condition, 10us, | -25 25 mVv
lout Lpo = 1MA/300mA
Cpvini 3 4.7 10
Effective Input Cvout1_n 11 2.2 10
Required Capacitance Crvinz 4.7 10 oF
Components Cpving 4.7 10
Effective Output | Cvec 03 14
Capacitance CvRrer 0.38 2.2
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Cvipbo 1.1 2.2 10

Cvout1 3.7 10 14

Cvour2 10 14

Cvourts 10 14
Egg‘:(':‘i’tzr?c‘;"t Cas 70 | 100 | 130 | nF

L1 1 15 2
Inductance L2 0.68 1.2 uH

Ls 0.68 1.2

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 ja is measured in the natural convection at Ta = 25°C on a low effective 4-layer thermal conductivity test board of
JEDEC 51-3 thermal measurement standard. The exposed pad of the QFN3x3-16 package is used for 0 ;c measurement.

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

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

Note 5: The specifications are guaranteed by design and are not performed in production testing.
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Typical Performance Characteristics

(Ta = 25°C)

Efficiency vs Output Current
(Voun=3.8V)

Efficiency vs Output Current
(Vour2=1.1V)

100.00 | 100
90.00 ¥ H %
(] E=se |
80.00 80 <
=70.00 o ™
= =
60.00 X e
250,00 2 50
2 / — PVIN1=4.2V 2
L 40.00 - £ 4
£ 0. — PVINL=6V E
W0 PVIN1=8V W
: — PVINL=9V 7
20.00 — PVIN1=12V ] 20 / — PVIN2=3.3v[]] |
— PVINL=14V U L PVIN2=3.8V
10.00 — PVINL=16V 10 @
=
000 =T | L Lol o (I
0.0010 0.0100 0.1000 1.0000 2.0000 0.0010 0.0100 0.1000 1.0000 1.5000
Output Current (A) Output Current (A)
Efficiency vs Output Current Output Voltage vs Output Current
(Vour2=1.1V) (Vour1=3.8V)
100 3.840
0 H ™~
Pl \\\
80 3.820
—
_ T S
X o
= 60 3.800
> g
2 S
&% > —— PVIN1=5V
L 40 53.780 —— PVINI=6V ——
£ a PVIN1=8V
30 / 3 —— PVINL=9V
/. PVIN1=12V
20 Vs — PVIN3=3.3V-HH 3.760 Ty —
AL L] PVIN3=3.8V PNy
10 < —— PVIN1=16V
” (IR |
0 3.740
0.0010 0.0100 0.1000 1.0000 0.0000 0.4000 0.8000 1.2000 1.6000 2.0000
Output Current (A) Output Current (A)
Output Voltage vs Output Current Output Voltage vs Output Current
(Vour2=1.1V) (Vours=1.8V)
1.106 1.810
1.102 1.806
S >
S S
21.008 21.802
= =
o — o
> S SO S —
5 1.004 —— PVIN2=2.7V — 51.798
=2 PVIN2=3.1V =3 — PVIN3=2.7V
3 — PVIN2=3.3V a —— PVIN3=3.1V
PVIN2=3.6V — PVIN3=3.3V
1.000 v | 17194 PVIN3=3.6V |
—— PVIN2=4.3V =3
PV INZ=5Y — PVIN3=4.3V
| o PVIN3=5V
1.086 1.790 L
00000 03000 0.6000 09000 12000  1.5000 00000  0.2000 04000 06000 08000  1.0000
Output Current (A) Output Current (A)
DS_SA47302G Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 8

© 2026 Silergy Corp.

All Rights Reserved.



SILERGY

SA47302G

Output Voltage vs Output Current
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Detailed Description

The SA47302G is a highly integrated PMIC that consists
of one primary DC-DC buck regulator (Buck 1), two
secondary DC-DC buck regulators (Buck 2 and Buck 3),
and one secondary LDO. It is designed to power
automotive camera modules and can operate across a
wide input voltage range from 4V to 16V (absolute
maximum of 18V).

All three DC-DC converters use fixed frequency peak
current control. The operating frequency is set to 2.2MHz
(typ) in order to avoid generating noise in the AM radio
band. A spread-spectrum function for the internal clock is
integrated to achieve good EMI performance. The low
voltage buck converters operate out of phase (180
degrees phase shift) to reduce crosstalk between
channels.

Primary Synchronous Buck Converter (Buck 1)

The primary buck converter Buck 1 starts working after
Vin voltage rises above the POR level. It is designed to
supply a stable voltage for the secondary regulators, and
operates at 2.2MHz using fixed frequency peak current
control. Buck 1 operates with a fixed 3.8V output voltage
with a 1.5A load capacity. It's suitable for POC power
supply scenarios with a 4V-16V input voltage range.

The SA47302G integrates both high side and low side
power MOSFETSs. Buck 1 operates in Forced Continuous
Current Mode (FCCM) in light load conditions. Spread
spectrum with a spread range of +6% is applied to Buck
1. It requires an output filter capacitor with at least 20uF
total capacitance.

Secondary Synchronous Buck Converters (Buck 2, 3)
Secondary buck converter Buck 2 operates with a fixed
1.1Voutput voltage with £1.5% accuracy and 1.5A load
capacity, which can meet the core power supply (DVDD)
of the CIS.

Secondary buck converter Buck 3 operates with a fixed
1.8V output voltage with 1A load capacity, which is suited
for the core power supply (VDD) of the serializer and logic
power supply (IOVDD) of CIS in the camera module.

Both secondary buck converters feature internal power
MOSFETs with low on-resistance to enable high
efficiency power conversions. They operate at 2.2MHz
using constant frequency peak current mode control to
achieve stable loop control and fast dynamic response.
Both secondary buck converters operate in forced current
continuous mode (FCCM) to reduce low frequency noise
and improve EMI performance. Both secondary buck
converters use spread-spectrum technology to improve
system EMC performance, and operate 180 degrees out
of phase to further promote radiation quantity of
simultaneous switching energy and automotive EMI
compliance.

Secondary LDO

The secondary LDO of the PMIC features internal power
MOSFETs to provide an output voltage of 3.3V. The
secondary LDO input power supply pin VOUT1 is also the
primary buck converter output feedback pin. The
secondary LDO operates with +1.5% output voltage
accuracy and more than 300mA output current capability.
It features high PSRR and ultra-low noise, making it ideal
for analog power supply (AVDD) of camera sensors.

Power Sequence Control

The SA47302G supports two power-on sequences for the
step-down converters and LDO, selected by the SEQ pin.
All outputs are powered down simultaneously during the
power-down sequence. Power sequences and timing
information are shown in Figure 3 and Figure 4.

When VIN(PVIN1) powers on and VIN is higher than the
VIN UVLO_H threshold, the primary buck converter gate
drive LDO (VCC) turns on and the SEQ voltage level is
sampled to select the power-on sequence. The nReset
output is driven low until all channels have completed the
soft-start sequence and their outputs are within the
regulation range.

When VIN falls below the UVLO_F threshold for a
duration longer than UVLO_DT, all outputs power off
simultaneously except for the VCC LDO. In this state,
VCC is kept in the active state to power the internal gate
drivers and internal logic until VIN falls below 3.6V.

DS_SA47302G Rev. 1.0
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Fault Protection

VIN Overvoltage (OVP) Protection

When VIN reaches the VIN_OV_R threshold, the buck
converters, LDO, and nRESET block are disabled
immediately. The device exits the OVP state only when
VIN falls below VIN_OV_F. When returning to normal
operation, all channels restart as enabled by the
sequencer configuration (determined by the SEQ pin
setting).

Buck and LDO Output Overvoltage (OVP) and
Undervoltage (UVP) Protection

When any of the three buck converters or LDO outputs
reach their respective overvoltage (OVP) or undervoltage
(UVP) protection thresholds, the operation of all buck
converters stops immediately and the nReset output is
driven low. The device then attempts a restart after an
8ms delay (hiccup time). If any channel triggers OVP or
UVP after the soft-start period is completed, the power
process is terminated and a restart sequence is initiated
after the 8ms hiccup time.

Buck Overcurrent (OCP) Protection

The inductor current for each of the three bucks is
monitored cycle by cycle. When the value exceeds the
peak current protection threshold, an internal counter
increments. When the counter records 256 overcurrent
events within a 500us time period, a T1 event is recorded
and a second counter increments. When 16 consecutive
T1 events are recorded by the second counter, the load
is considered abnormal and the device shuts down and

12v

switches to hiccup mode, where it will attempt a restart
after an 8 ms delay.

If the current returns to values below the protection
threshold and less than 256 overcurrent events are
recorded in a 500ys interval, it is considered that the load
returned to normal, all the counter values are reset and
the device continues normal operation.

Spread-Spectrum Operation

A spread-spectrum function is used to modulate the
internal clock of the SA47302G to meet the CISPR
standard for automotive EMI compliance. By using +6%
spread of the switching frequency, the design guarantees
that the minimum switching frequency is higher than
1.8MHz.

Frequency Foldback Operation

In order to prevent the Buck 1 output voltage from
dropping due to the duty cycle limitation when PVINL1 is
too low, a built-in frequency foldback logic circuit is
enabled when PVIN1 falls below 5.8V. The frequency
foldback point is dependent on the output voltage of Buck
1 and load conditions, and allows the device to operate at
PVIN1 =4V while still maintaining VOUT1 = 3.8V under
full load operation.

During power up, PVIN1 must rise above 6V to ensure the
chip operates at the 2.2MHz target switching frequency.
Figure 5 and Figure 6 illustrate the frequency foldback
operation.

1.1MHz\ 733kHz depends on
VOUT1 and Buck1 load current |

2.2 MHz Switching Frequency

| 2.2MHZ\L.IMH2\ 733kHz
\depends on VOUT1 and Buckl
1 load current

Figure 5. Frequency Foldback when PVIN1 is Low

6V

PVIN1

7

1.1MH2\ 733kHz depends on !
VOUT1 and Buck1 load current |

12v

5.8V
| ! Frequency fold back point:

K | At PVIN1~4.2V when VOUT1=3.8V, No load

§ At PVIN1~4.6V when VOUT1=3.8V, 0.5A load

At PVIN1~5.1V when VOUT1=3.8V, 1.5A load

§ 1.1MHz\ 733kHz depends on
« VOUT1 and Buckl load current

2.2MHz Switching Frequency

Figure 6. Examples of Frequency Foldback Point
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Protection Modes Table

. . Deglitch
Protection Protection ; . . .
Channel Type Condition (Typ.) (T'Il';?pei Device Operation Protection release
PVIN1 £ 3.75V .
UvpP (after IC Operation) 32us Disable all channels PVIN1 = 4.05V
. PVIN1 < 16.5V, then
System OovP PVIN1 =217V Disable all channels all channel restart
oTP T;2160°C Disable all channels Tj = 140°C, then all
channel restart
Disable all channels, then try to restart after
o, 1 o,
UVP VOUT1 £ 50% Vser 30us 8ms hiccup time VOUT1 2 50% Vser
5 -
OVP VOUT1 2 120% Dlsat;]I'e all channels, then try to restart after VOUTA < 110% Vser
Buck 1 Vser 8ms hiccup time
OC detected 256 times within 500us is
ocp IL1_PEAK > 2.5A recorded_ as Tl_; if T1 triggered 16 times IL1_PEAK < 2.5A
consecutively, disable all channels, then try
to restart after 8ms hiccup time
Disable all channels, then try to restart after
o, 4 o,
UVP VOUT2 < 50% Vser 30us 8ms hiccup time VOUT2 2 50% Vser
> 0 i
OVP VOUT2 2 120% Dlsabl_e all channels, then try to restart after VOUT2 < 110% Vser
VseT 8ms hiccup time
Buck 2 OC detected 256 times within 500us is
ocP IL2_PEAK 2 2.1A recorded as T1; if T1 triggers 16 times |, pear <o qp
consecutively, disable all channels, then try
to restart after 8ms hiccup time
Input OVP PVIN2 = 5.2V Disable all channels PVIN2 < 4.9V, then
all channels restart
Disable all channels, then try to restart after
0, 1 0,
UVP VOUT3 < 50% Vser 30us 8ms hiccup time VOUT3 2 50% Vser
5 -
ovpP VOUT3 = 120% Dlsabl_e all channels, then try to restart after VOUT3 < 110% Vser
Vser 8ms hiccup time
Buck 3 OC detected 256 times within 500us is
ocp IL3_PEAK 21.53A recorded as T1L; if T1 triggers 16 times |\ 5 pepy < 1 537
consecutively, disable all channels, then try
to restart after 8ms hiccup time
Input OVP PVIN2 2 5.2V Disable all channels PVINS < 4.9V, then
all channel restart
uvP VLDO < 40% Vser 30us Dlsabl_e all channels, then try to restart after VLDO = 40% Vser
8ms hiccup time
Disable all channels, then try to restart after
0, 1 0,
LDO OVP VLDO 2 120% Vser 8ms hiccup time VLDO < 110% Vser
ocp IOUT_LDO =2 10ms Dlsabl_e all channels, then try to restart after IOUT_LDO < 450mA
450mA 8ms hiccup time

Note 6: The nRESET output is driven low when any protection mode is entered.

DS_SA47302G Rev. 1.0
© 2026 Silergy Corp.

Silergy Corp. Confidential- Prepared for Customer Use Only

13
All Rights Reserved.



S

SILERGY

SA47302G

Component Selection

Input Capacitor for Buck 1, Buck 2, and Buck 3

Input filter capacitors are needed to reduce the ripple
voltage on the input, to filter the switched current drawn
from the input supply, and to reduce EMI. When selecting
an input capacitor, be sure to select a voltage rating at
least 20% greater than the maximum voltage of the input
supply and a temperature rating above the system
requirements. X7R series ceramic capacitors are most
often selected due to their small size, low cost, surge
current capability, and high RMS current ratings over a
wide temperature and voltage range. Given the very low
ESR and ESL of ceramic capacitors, the input voltage
ripple can be estimated as follows:

lour
————xDx(1-D)
fsw X Cy

where D is the convertor duty cycle. The worst-case
condition occurs at D = 0.5, where

VCIN_RIPPLE,CAP =

loyr
4 X fow X Cry

The typical recommended values for Buckl, Buck2, and
Buck3 input capacitors is 4.7uF or higher.

VCIN,RIPPLE,MAX =

Inductor selection

The inductor is necessary to supply constant current to
the output load while being driven by the switched input
voltage. Selecting a low inductor value will help enhance
transient response and reduce size and cost, but will
increase peak inductor ripple current, which will reduce
efficiency and increase output voltage ripple. The low DC
resistance (DCR) of these low value inductors may help
reduce DC losses and increase efficiency. Higher inductor
values, however, tend to have higher DCR and slow the
transient response.

A reasonable compromise between size, efficiency, and
transient response can be determined by selecting a
ripple current (AIL) approximately 20%-50% of the
desired full output load current. Start calculating the
approximate inductor value by selecting the input and
output voltages, the operating frequency (fsw), and the
maximum output current (lout,max), then estimating a Alc
as some percentage of that current.

_ Vourx (Vin —Vour)
Vinx fswx Al

L1

Use this inductance value to determine the actual inductor
ripple current (All) and required peak current inductor
current ILpeak.

_ Vour x (Vin —Vour)

Vinx fswx L1
Al

IL, PEAK = loUT, MAX + 7

Al

Select an inductor with a saturation current and thermal
rating in excess of IL,peak.

For highest efficiency, select an inductor with a low DCR
that meets the inductance, size, and cost targets.
Consider using low loss ferrite materials.

Output Capacitors for Buck 1, Buck 2, and Buck 3
Select the output capacitor Cout to handle the output
ripple noise requirements. Both steady-state ripple and
transient requirements must be taken into consideration
when selecting this capacitor. Ceramic and POS types
are most often selected due to their small size and low
cost. For Buck 1, Buck 2, and Buck 3, it is recommended
to use X7R or better grade ceramic capacitors with
greater than 10uF capacitance.

Output Ripple

Output ripple at the switching frequency is caused by the
inductor ripple (AlL) on the output capacitor's ESR (ESR
ripple) as well as the stored charge (capacitive ripple). For
estimating the total ripple, both should be considered:

VRiprLE, ESR= Al X ESR

AlL

VRIPPLE,CAP = ————————————
8 X Cout X fsw

The actual capacitive ripple may be higher than the
theoretical value because the capacitance decreases with
the voltage across the capacitor. Capacitor datasheets
from different manufactures provide voltage derating
curves. For accurate estimation, this information should
be used to re-calculate the capacitive ripple based on the
output voltage.

Bootstrap Capacitor for Buckl

The HV Buck 1 requires a bootstrap capacitor located
between the BS and LX1 pins, with recommended
capacitance of 0.1uF and rated at 25V or higher. The
capacitor must be high quality ceramic type with X7R
grade dielectric for temperature stability.

DS_SA47302G Rev. 1.0
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Application Schematic

VIN PVIN1 VCC
1
:l:ClICn ICg
l/ou—?_ ,YLYY\ T Lx1 VREF __|_
1
CSI —I_C; BS SGND { Cs
- Vipo
T VOUT1 VLDO
Ten Teulcn
i L2 Vourz
PVIN2 LX2 ﬁo
jL:C VOUT2 IC
= 3 = °
L
I G Lx3 Ao
ICZ VOUT3 IC7
SEQ Re Vours
_E]l NRESET
nRESET
PGND
BOM List
Designator Description Part Number Manufacture
C1, C11 4.7uF/25V/0603 CGA5L1X7R1E475K160AC TDK
C2,C3 4.7uF/10Vv/0603 CGAS3E1X7T1A475K080AC TDK
C4 100nF/25V/0603 CGA3E2X7R1E104K080AA TDK
C12 2.2uF/10Vv/0603 CGA3E3X7S1A225K080AB TDK
C5, C6, C7 10uF/10Vv/0603 GRT188C81A106ME13 MURATA
C8, C9, C10, C13 1uF/16V/0603 CGA3E1X7R1C105K080AC TDK
L1 1.5pH TEM201610ALMA1R5MTAA TDK
L2, L3 1pH TEM201610ALMA1ROMTAA TDK
R4 10kQ, 1%, 0603 ACO0603FR-0710KL YAGEO
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Layout Design

Camera sensors are sensitive to the quality of power * Place input capacitors on PVIN1/2/3 and output
supplies, so a good PCB layout is important to reduce the capacitors on VOUT1/2/3 as close as possible to the
ripple and enhance the line and load transients, as well device.

as to reduce noise, and improve EMI and loop stability. » Use short, wide traces to connect the input capacitors

The recommended layout of power lines is shown in on PVIN and the output capacitors.
Figure 7 and Figure 8. Follow these PCB layout guidelines

for optimal performance: » Use parallel capacitors for lower ESR.
* In the case where SEQ is pulled down to GND,

" A four-layer PCB with a common ground plane is connect the SEQ pin directly to the exposed pad of the

recommended. . ) )
chip to reduce the input capacitance loop area of
* Use short, wide switching node traces (LX1, LX2, and PVINL.
LX3).
PGND
1
T
VREF
nRESET
VOUT3 NRESET
X3 e VOUT3
1
[l [[] [1 [] m—
0000
g 2 g2 2 9
S g . Ry
00  ~}—=00
§ VOUTL e
—) 88 PGND
VOUT2 88
Figure 7. Suggested PCB Layout (SEQ Pin Connected to PGND)
DS_SA47302G Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 16

© 2026 Silergy Corp. All Rights Reserved.



SA47302G

S/IERGY
PGND
oooo  VOUT1
oo oo VLDO
% O
SEQS © 5 S 2
¢ g § 4
HEHE [
VIN Pvint [ 1] /— ™ :I,_RE,:
-L O O O O Oo
oo ag3gl gseq [T | o, o o o | ] weser
T PGND
VOUT188 SR B ] © 0o o0 0o G vouts NRESET
T o o o o o ‘
es ] ] we " VOUT3
H 6 Fl Fl 0000
| | - 0000
5 5 £ 2 &
g g, a—188
00 f—o00
; VOUT1 CO
—) 88 PGND
VOUT2 83
Figure 8. Suggested PCB Layout (SEQ Pin Connected to VCC)
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QFN3x3-16 Package Outline Drawing
0.70-0.80
f———295-3.05 —— 0.203Ref
{
( -
S 0
[ap]
2 T 0
N- T
L il
- 0.00-0.05
Top View Side View
0.50BSC
L_ n H,--.
= L] 1.60 |1 80 C(%
- -
- ——i——3 <
< | s 1R
& S Eé
~F0.01-0.09 0.30-0.50(16x)
Bottom View
Note: All dimensions are in millimeters and exclude mold flash and metal burr.
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Tape and Reel Information

Taping Dimensions and Orientation

—1,65/1.85 ]—-—3.9:4.1—-—' /—1.45r1.55

tlo & & O O

3.25/345

o
\J

11.7112.

7 508, % 3,253 45—

0,851,251

Feeding direction R

Reel Dimensions

QFN3x3 12 8 13" 400 400 5000
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Revision History

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

Date Revision Change
Jan.19, 2026 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
applications-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
© 2026 Silergy Corp. All Rights Reserved.
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