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6V, 4A, Ultra Low Noise, Ultra Low Dropout Linear Regulator

S/|ERGY

General Description

The SQ24303C is a 4A high-current linear
regulator featuring ultra-low noise (6uVrwms),
precise output with + 1.5% reference voltage
accuracy over temperature, and low dropout
voltage.

The SQ24303C offers a pin-selectable output
voltage from 0.5V to 3.6V with 50mV step and
also supports an adjustable output voltage from
0.5V to 5.2V with using of the external resistors.

Attributed to the high performance of ultra-low
noise, high power supply rejection ratio (PSRR)
and high current capability, the device is ideal for
powering noise sensitive devices such as CMOS
Image Sensor (CIS), Radio Frequency modules
(RFs), Power Amplifiers (PAs), Analog-to-digital
converters (ADCs) and Digital-to-analog
converters (DACs). With low input voltage, low
dropout voltage, and precise output capabilities,
the SQ24303C is ideal to power digital
processors such as FPGAs, ASICs, and DSPs. It
also includes comprehensive protection features
including over current limiting, short circuit
protection, and over-temperature protection.

The SQ24303C is fully specified over the
temperature range of T; = -40°C to 125°C, and is
available in a compact QFN 3.5%3.5-20 package.

Applications

e Telecom, Base Stations, RRUs
¢ Digital Loads: SerDes, FPGAs, and DSPs
¢ Imaging, Sensors, Measurements

Features

¢ Input Voltage Range:
o Without Bias Supply: 1.5V to 6.0V
o With Bias Supply: 1.1V to 6.0V
Output Voltage Setting:
o Set by External Resistor Divider: 0.5V
to 5.2V
o Setvia PCB Layout of Output Voltage
Setting Pins: 0.5V to 3.6V
e Output Voltage Accuracy: £1.5% from -40 °C
to 125 °C
e Low Dropout Voltage: 160mV (Typ.) at 4A
(3.3V Vour)
o Power Supply Rejection Ratio (PSRR): 40dB
at 500kHz
e Excellent Noise Immunity:
o 6.4pVRMS at 0.5V Output
o 11.3uVRMS at 3.3V Output
Enable Control
Power Good Indicator
Programmable Soft-Start Output
Stable with 47uF or higher Output Ceramic
Capacitor
e Over-Current Limit and Short-Circuit
Protection
e Over-Temperature Protection with Auto
Recovery
Moisture Sensitivity Level (MSL): 3
Compact QFN3.5x3.5-20 Package

Typical Application
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(a)External Resistor Divider Operation Schematic
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(b)Pin-Selectable Output Operation Schematic

Figure 1. Typical Application Schematic
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Ordering Information Pinout (Top View)
sQ243030(OO0) 3382 zz
> > o0 > 5
Package Code T e
Optional Spec Code :
Ordering Package Top veor o
Part Number Type Mark SNS |
QFN35X35'20 FB Thermal Pad H NR/SS
SQ24303CRBQ (RoHS Compliant and Halogen HHGxyz PG {12 ]Bias
Free) somv| 577 | i |wssv
Device code: HHG
6 i i9i 0
x=year code, y=week code, z= lot number code e
£ £ =2 [ £
g 8 0 8 8
QFN3.5x3.5-20
Pin Description
Pin No. Pin Name Description
1,19,20 VOUT Output voltage pin. Decouple this pin to GND with a minimum 47uF ceramic capacitor.
Output voltage sense pin. Connect this pin to the load side only when the output voltage
2 SNS is set via PCB Layout (No external resistor required). Leave it floating when output voltage

is set by the external resistor divider.
Feedback pin. This pin is the input to the control loop error amplifier and is used to set the

3 FB output voltage of the device. The feedback reference voltage is 0.5V.
Open-drain power-good indicator pin for the LDO output voltage. A 10kQ to 100kQ
4 PG external pull-up resistor is required. This pin can be left floating or connected to GND if
not used.
5 50mV
Output voltage setting pins. Supports setting range of output voltage from 0.5V to 2.05V.
6 100mv Connect these pins to ground to increase the output voltage of the sum of the pins’
7 200mVv nominal values, multiple pins can be simultaneously connected to ground to select the
9 400mV desired output voltage. Leave these pins floating if the output voltage is set by the external
resistor divider.
10 800mV
Output voltage setting pin. Connect this pin to ground through a 50Q resistor to set an
11 1.55V output voltage higher than 2.05V, when used in conjunction with other output voltage
setting pins (Pin 5,6,7,9,10). Leave this pin floating if not used.
8,18 GND Device ground pin. Connect to the device thermal pad.
Bias voltage supply for internal control circuits. Enable the low-input voltage supply usage
12 Bias as low to 1.1V. Decouple this pin to GND with a recommended 10uF ceramic capacitor.

Leave this pin floating or tied to GND if Bias is not used.

Noise-reduction/Soft-start program pin. Decouple this pin to GND with an external
capacitor to bypass the noise generated by the internal bandgap reference. The capacitor
13 NR/SS reduces the output noise to very low levels and sets the output ramp rate to limit the inrush
current. A 10nF to 1uF capacitor connected from NR/SS to GND is recommended in low
noise applications.

Enable pin. This pin turns the LDO on and off. If Ven = Ven,H, the regulator is enabled. If
14 EN Ven £ Ven,, the regulator is disabled. The EN pin must be connected to IN if the enable
function is not used.

Input Voltage pin. Decouple this pin to GND with a minimum 22uF or larger ceramic

15,16,17 VIN .
capacitor.
21 Thermal Pad The thermal pad must be connected to ground plane or a large copper area for maximum
thermal performance.
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Block Diagram
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Figure 2. Block Diagram
Absolute Maximum Ratings

Parameter (Note 1) Min Max Unit
VIN, BIAS, PG, EN -0.3 6.5
SNS, VOUT -0.3 vm+03 | V
NR/SS, FB, 50mV, 100mV, 200mV, 400mV, 800mV, 1.55V -0.3 3.6
Junction Temperature, Operating -55 150
Lead Temperature (Soldering, 10s) 260 °C
Storage Temperature -65 150

. Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +2000
Vesp Electrostatic . —— Vv
Discharge Charged-device model (CDM), per JEDEC specification +500

JESD22-C101

Thermal Information

Parameter (Note 2) Typ Unit

834 Junction to Ambient Thermal Resistance 48.2

6,c10p Junction to Top of the Case Thermal Resistance 31.5 °C/W

81c.not Junction to Bottom of the Case Thermal Resistance 3.0

Wyt Junction-to- top Characterization Parameter based on Silergy EVM 13.2

Pp Power Dissipation Ta = 25°C 2.07 W
SQ24303C Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 3
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Recommended Operating Conditions

Parameter (Note 3) Min Max Unit
VIN 1.1 6

BIAS (Note 4) 3 6 \

ouT 0.5 5.2

Cin 22 uF
Cout 47

Junction Temperature, Range -40 125 °C

Electrical Characteristics

(Vin=1.5V, Veias=open, Voutrnom=0.5V, lout=bMA, Ven=1.1V, Cin=22uF, Cout=47uF, Cnriss=NC, Crr=NC, and PG pin
pulled up to VIN with 100kQ, Tj = -40°C~125°C, unless otherwise specified, all typical values are at T;=25°C (Note 5))

Parameter Symbol Test Conditions Min Typ Max Unit
\Y =3V 1.1 6 V
Voltage ViN s
Veias = NC 1.5 6 \
UVLO with BIAS VIN,uLvO1 VN rising, Veias = 3V 1.02 | 1.085 \/
tJVi\t/rI]_(;lAl-éystereSIS VIN,UVLO1 HYS 150 mV
Input LBJI\'/ALSO without ViN,uLvo2 VN rising 130 | 142 \Y
UVLO Hysteresis
without BIAS VIN,uvLO2 HYS 160 mV
Shutdown Current | Istpn Ven=0V, ViNn=6V 25 MA
Vin= 6V, lout= 5mA 1.9 4
Ground Current Ienp n o mA
Vin= 1.5V, lout= 4A 1.5 6
EI\'/ALSO Supply VBias,uLvo Veias rising, Vin = 1.1V 2.83 2.95 \/
BIAS BIAS UVLO _
Supply Hysteresis Veias,uLvorys | Vin = 1.1V 200 mV
BIAS Pin Current | lsias VIN=1.1V Veins=6V,  Vour=0.5V, 16 | 35 mA
lout=4A
Using voltage setting pins (50mV, 05 36
100mV, 200mV, 400mV, 800mV, 1 '5% +1 '5%
Voltage Range Vout,RANGE and 1.55V) ' ' \%
. . 0.5 5.2
Using external resistor -1.5% +1.5%
0.5V < Vour 5.2V,
5mA < lout <4A, -1.5 15 %
Outout Accurac Using external feedback resistors
Output (No'f)e 7.8) y Voutacc 0.5V < Vour £ 3.6V, lout=bmA,

' Using voltage setting pins (50mV, 15 15 o
100mV, 200mV, 400mV, 800mV, ' ' ?
and 1.55V)

Line Regulation AVINR 1.5V £ Vin =6V, lout=bmA 0.1 mVv/V
Vin=1.1V, Voutr = 0.5V,
. 5mA < lour < 4A, 3V < Veiss < 6V, 0.1 mVIA
Load Regulation AVpr — —
Vin = 6V, Voutr =5.2V, 1 mV/A
5mA < lout £ 4A
Voltage Ves 0.5 \%
Feedback | pPin Leakage _
Current Ire Vin=6V 0.1 0.1 HA
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Parameter Symbol Test Conditions Min Typ Max Unit
Voltage VnNRiss 0.5 \Y
NR/SS Pin Charging - -
Current INR/SS Vnriss=GND, Vin=6V 4 6.2 9 MA
Output  Current Vout = 90%x%xVouT(nowm),
Current Limit lov Vin = Voutnowm) + 0.65V 5 6.5 75 A
Limit Short-Circuit RLoap=20mQ, under fold back
S Isc . 1 A
Current Limit operation
Enable device, 11 6
High-Level Input Vv Vinor Vaias < 3.3V '
Voltage ENH Enable device, 12 6
Vinor Veias > 3.3V )
Disable device, v
Enable Low-Level Input Vv Vinor Vaias < 3.3V 0 0.4
Voltage ENL Disable device, 0 05
Vinor Veias > 3.3V )
Enable Pin _ _ i
Current len Vin=6V, Ven=0V and 6V 0.1 0.1 MA
Low Threshold VPG LTH PG falling with Vour decreasing 80 86 93 %Vour
Power Eéstsresl_is — VPG HYs For PG signal rising 3 %Vour
Good Outplj?Vcc))I\{vajgsve VoLprc Vout<Vpg,LTH, Isink=1MA 0.4 \Y
Leakage Current | likg, PG Vout<Vpg,LTH, VPc=6V 1 MA
1.5V Vin <1.6V, louT= 4A,
Vre=0.5V — 3% 320 | 740 | mV
1.6\15 Vin <5.5V, lout= 4A, 260 520 mv
Vrs=0.5V - 3%
Dropout Voltage AVprop — —
ViN=5.5V, lout= 4A, 245 385 mv
Vrs=0.5V - 3%
Vin=1.1V, VBias=5V,
lour= 4A, Vrs=0.5V — 3% 150 ] 250 | mv
Vour=0.5V,
VBias=5V, 42
ViN — Vout=0.65V, f :101(HZ
lour=4A Vour=0.5V,
Power Supply Rejection Ratio T VBias=5V, 40
(Note 6) PSRR CNR/_SS—lOOI’\F, f =500kHz dB
Crr=1nF, Vour=5v
Cout=47uF f =10kHz 40
Vout=5V,
f =500kHz 25
BW=10Hz to 100kHz, Vin=1.1V,
Vout=0.5V, VBias=5V, lout=4A, 6.4
Output Noise Voltage Cnriss=100nF, Cer=1nF, )
(Nofe 6) g Vioise Cour=47uF||10uF||10uF UVRws
BW=10Hz to 100kHz, VouT=5V,
lout=4A, Cnriss=100nF, Crr=1nF, 11.3
Cout=47uF||10uF||10uF
Thermal Shutdown , . .
Temperature (Note 6) Tsp Temperature increasing 160 C
Thermal Shutdown Reset ; 0
(Note 6) TReset Temperature decreasing 140 C
SQ24303C Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 5
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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: Measured under the natural convection at Ta = 25°C on a 6cm x 6cm size two-layer Silergy Evaluation Board.
Note 3: The device is not guaranteed to function outside its operating conditions.

Note 4: BIAS supply is required when Vin < 1.5V, not required when Vin 2 1.5V. Recommended to use BIAS supply to
enhance ac and dc performance.

Note 5: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that Ta = Ty= 25°C.
Limits over the operating temperature range (see recommended operating conditions) and relevant voltage range(s) are
guaranteed by design, test, or statistical correlation.

Note 6: Guaranteed by design or statistical correlation and not production tested.

Note 7: Tolerances of the external feedback resistors are not considered.

Note 8: Output accuracy is not applied to any conditions where the power dissipation exceeds the maximum rating of the
device, such as Vin > Vout+1V and lout=4A etc.

SQ24303C Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 6
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Typical
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Output Voltage vs. Output Current Output Voltage vs. Output Current
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Startup from Vg
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Output Voltage Noise @Time Domain
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Detailed Description

General Features
Input Under Voltage Lock-Out (UVLO)

To prevent operation before all internal circuitry is ready,
the device remains in a shutdown state until VIN exceeds
the UVLO (rising) threshold. Once this threshold is met
and EN is active, the device initiates a soft-start ramp. If
Vin subsequently falls below the UVLO falling threshold
(defined as Vinuvio minus the UVLO hysteresis) the
device shuts down.

Enable Function (EN)

The enable pin for the SQ24303C is active high. The
output voltage is enabled when the enable pin voltage is
above Venn and disabled when the enable pin voltage is
below Ven.. If independent control of the output voltage
is not needed, then connect the enable pin to the input.

Output Voltage Setting

The device offers adjustable output voltage with different
setting modes:

a) Adjustable Output Setting via External Resistors

v
vouT ouT

Ry
EB Cour

3T

Figure 3. Adjustable Output Setting

Select resistors Ryx and RL to program the proper output
voltage. The total current consumption in the divider path
must be equal to or greater than 5uA to assure output DC
accuracy. Suggest to choose resistance values (between
1kQ and 100kQ) for both resistors. For example, if Vour
is 1.2V, and Rn=21kQ is chosen, then using the following
equation, RL can be calculated to be 15kQ:

0.5V R
=——x
L VOUT - O.SV H

b) Pin-Selectable Output Setting

The device can also program the output voltage by
shorting output voltage setting pins 5, 6, 7, 9, 10 to ground
and connecting pin 11 to gound through a 50Q resistor
after connecting the SNS pin to the VOUT pin. SNS pin is
internally connected a resistor to FB, Pins 5, 6, 7, 9, 10,
and 11 are internally connected to the resistor pairs, with
each output setting pin tied to ground or left floating, thus
the internal resistor divider is built up between SNS and
GND to achieve the regulated output voltage.

The programmed output voltage is equal to the
accumulated sum of the internal reference voltage (Vrer
= 0.5V) plus the corresponding voltage assigned to each
active pin, as shown in Figure 4.

The actual output voltage is equal to the sum of the
feedback reference voltage 0.5Vrs and the nominal value
of the programming pin(s) connected to GND, as shown
below.

Vour = Vpg + (Z Output setting pin(s) Connected to GND)
Table 1 shows each programmed output voltage

configuration through output setting pins.

Vin Vour: 3.3V

O—l— vin - BIAS oyt ' o
Cin l Cour
22pF EN g 47uF
T Cew

155V SNS (Optional)
Rupss 800mV s
50Q 400mv
*—| 200mV
Vour=0.5Veg+1.55V+0.8V+0.4V+0.05V=3.3V
»— 100mV

50mv

GND

Figure 4. Pin-Selectable Output Setting

Voutom(V) | 50mV | 100mV | 200mV | 400mV | 800mV 1.55V
0.50 Open Open Open Open Open Open
0.55 GND Open Open Open Open Open
0.60 Open GND Open Open Open Open
0.65 GND GND Open Open Open Open
0.70 Open Open GND Open Open Open
0.75 GND Open GND Open Open Open
0.80 Open GND GND Open Open Open
0.85 GND GND GND Open Open Open
0.90 Open Open Open GND Open Open
0.95 GND Open Open GND Open Open
1.00 Open GND Open GND Open Open
1.05 GND GND Open GND Open Open
1.10 Open Open GND GND Open Open
1.15 GND Open GND GND Open Open
1.20 Open GND GND GND Open Open
1.25 GND GND GND GND Open Open
1.30 Open Open Open Open GND Open
1.35 GND Open Open Open GND Open
1.40 Open GND Open Open GND Open
1.45 GND GND Open Open GND Open
1.50 Open Open GND Open GND Open
1.55 GND Open GND Open GND Open
1.60 Open GND GND Open GND Open
1.65 GND GND GND Open GND Open
1.70 Open Open Open GND GND Open
1.75 GND Open Open GND GND Open
1.80 Open GND Open GND GND Open
1.85 GND GND Open GND GND Open
1.90 Open Open GND GND GND Open
1.95 GND Open GND GND GND Open
2.00 Open GND GND GND GND Open
2.05 GND GND GND GND GND Open
2.1 GND Open Open Open Open 50Q to GND
2.15 Open GND Open Open Open 50Q to GND

Table 1. Pin-Selectable Output Configurations
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Vourrom(V) | 50mV | 100mV | 200mV | 400mV | 800mV 1.55V other fault conditions such as SCP, OTP and UVLO.
2.2 GND GND Open Open Open 50Q to GND .
555 Open | Open | GND | Open | Open | 500 to GND Over-Temperature Protection (OTP)
2.3 GND Open GND Open Open 50Q to GND . .
538 Open | GND GND | Open | Open | 500 to GND The SQ2_43(_)3C includes over—temperature protection
2.4 GND | GND | GND_| Open | Open | 50Qto GND (OTP) circuitry to prevent device damage due to
22-455 g%eg ggz; 822: gsg 8222 gggtg gsg excessive power dissipation. This will turn off the device
255 Open | GND | Open | GND | Open | 500 to GND when the junction temperature exceeds 160°C. Once the
2.6 GND | GND | Open | GND | Open | 50Qto GND junction temperature cools down by approximately 20°C
2.65 Open | Open | GND | GND | Open | 50QtoGND the device will resume normal operation.
2.7 GND Open GND GND Open 50Q to GND
2.75 Open GND GND GND Open 50Q to GND oiTsp T
2.8 GND | GND | GND | GND | Open | 50Qto GND o Tresa
2.85 Open Open Open Open GND 50Q to GND
2.9 GND Open Open Open GND 50Q to GND T
2.95 Open GND Open Open GND 50Q to GND ’
3 GND | GND | Open | Open | GND | 50010 GND oTP
3.05 Open Open GND Open GND 50Q to GND (internal signal)
3.1 GND Open GND Open GND 50Q to GND
3.15 Open GND GND Open GND 50Q to GND
3.2 GND | GND | GND | Open | GND | 50Qto GND Vour ;
3.25 Open | Open Open GND GND 50Q to GND > Soft-start
3.3 GND Open Open GND GND 50Q to GND
3.35 Open GND Open GND GND 50Q to GND . . . .
52 axb T oND | oen | oND | GND | 2081 GND Over-Current _Limit _and _Short-Circuit _Protection
3.45 Open | Open GND GND GND 50Q to GND (OCL&SCP)
3.5 GND Open GND GND GND 50Q to GND . . o
3.55 Open | GND | GND | GND | GND | 50Qto GND The device includes over current limiting and output
3.6 GND GND GND GND GND 50Q to GND

Table 1. (Cont.) Pin-Selectable Output Configurations
Bias Power Supply (BIAS)

The device provides the Bias Power Supply to support the
low-input voltage usage below than 1.5V. When the
voltage supply at BIAS is greater than 3V, the higher
voltage rail between BIAS and VIN powers the internal
control circuit. Without Bias supply, the device can only
support input voltage rail from 1.5V to 6V, with a proper
Bias voltage applied, the device can support low-input
voltage applications as low as 1.1V. Meanwhile, using the
Bias supply can also minimize the noise component
generated by the internal charge pump circuit when input
voltage is less than 2.2V, therefore, the output voltage
can achieve an ultra-low noise level.

Dropout Voltage

The SQ24303C features a very low dropout voltage
attributed to its extra low Rpson) of the main MOSFET,
which determines the lowest usable supply.

Vpropout=Vin —Vout=Rpson) Xlout

Power Good Function (PG)

The device features an open-drain PG output that goes
to high-impedance when the feedback voltage (Vrg)
exceeds the power good high threshold (defined as
power good low threshold (VeeLtH) plus the power good
hysteresis (Vrg,Hys)). Conversely, PG is pulled low when
the Vrs drops below Veg,LtH. PG is an open-drain output,
requiring a pull-up resistor (typically between 10 kQ and
100 kQ) connected to a stable active supply voltage rail.
Additionally, PG is pulled low if the device encounters

short-circuit protection. The current limit circuit regulates
the output current to its limit threshold (IcL) to prevent
device damage. If Vour drops below approximately
100mV, the short-circuit protection reduces the output
current to the fold-back short-circuit current limit (Isc) to
further decrease the power dissipation. Under over
current or short-circuit conditions, the power loss of the
device is relatively high, potentially triggering thermal
protection.

Input Capacitor Cin

For normal operation, it is recommended to place at least
a 22uF low-ESR ceramic capacitor (X5R grade or better)
close to the VIN and GND pins. Using a larger input
ceramic capacitor can help improve noise immunity as
well as improve power-supply rejection ratio (PSRR) and
transient response. Care should be taken to minimize the
loop area formed by Cin and the VIN/GND pins.

Output Capacitor Cout

For stable operation across the full temperature range, a
minimum 47uF low-ESR ceramic capacitor is
recommended. Use larger output-capacitor values such
as 100uF to reduce noise, improve load-transient
response and enhance PSRR. Some ceramic dielectrics
exhibit large capacitance and ESR variations with
temperature.

Feedforward Capacitor (Cgr)

The SQ24303C integrates compensation components to
achieve good stability and transient response. In some
applications, adding a small ceramic capacitor (with a
typical value between 10 pF and 1 nF) in parallel with Rn
may further speed up the load transient responses and is
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thus recommended for applications with large load
transient step requirements.

VOUT

ouT

FB COUT

Noise Rejection and Soft Start (NR/SS)

The noise-reduction capacitor (Cnriss) serves a dual
purpose of both governing output noise reduction and
programming the soft-start ramp during turn-on. During
start up, NR/SS pin charges the Cnriss with a typical
6.2pA current, the regulated Vrs tracks Vnriss ramps up
linearly until Vnriss reaches 500mV reference voltage.

V\N

|

Vnriss
VeG_HTH
Ves S i
teg !
| SS‘ 1
|

:

Vee

Larger values for the noise-reduction capacitors decrease
the noise but also result in a slower output turn-on ramp
rate during LDO turn-on after the EN and UVLO
thresholds are exceeded. The soft start-up time may be
calculated by the following formula:

t= Curiss XVaer
ss
lss

Thermal Design Considerations

The SQ24303C can deliver a current of up to 4A over the
full operating temperature range. However, the maximum
output current must be derated when operating at a
higher ambient temperature. Across all possible
conditions, the junction temperature must be within the
range specified under operating conditions. Power
dissipation can be calculated based on the output current
and the voltage drop across the regulator.

Pp=(Vin —Vour)xlout+VinxlenD

Maximum power dissipation depends on the thermal
resistance of the device package, the PCB layout, the
surrounding airflow, and the difference between the

junction and ambient temperatures. The maximum power
dissipation may be calculated by the following thermal
equation:

Pomax)=(Tamax)y —Ta)/Bia

Where Timax) is the maximum junction temperature, Ta is
the ambient temperature, and 8;a is the junction to
ambient thermal resistance.

To comply with the recommended operating conditions,
the maximum junction temperature is 125 °C, and the
junction to ambient thermal resistance 0ia is layout
dependent. For the QFN3.5%3.5-20 package, the thermal
resistance 0;a is 48.2°C/W when measured on a 6cm x
6cm size two-layer Silergy Evaluation Board.

The maximum power dissipation at Ta=25°C may be
calculated by the following formula:

Poaxy = (125°C — 25°C) / (48.2°C)/W) = 2.074W

The maximum power dissipation depends on the
operating ambient temperature for fixed Timax) and
thermal resistance Bia. Use the derating curve in the
figure below to calculate the effect of rising ambient
temperature on the maximum power dissipation.

Maximum Power Derating Curve

25 ‘ ‘
2074 ___ Based on a 6cm x 6cm size two-

2.0 layer Silergy EvaluationBoard —
15
1.0
0.5

0

0 25 50 75 100 125

Ambient Temperature (°C)

Layout Design

For optimal performance of the SQ24303C, the following
guidelines must be strictly followed:

1. Place the input/output capacitors as close to the
device as possible, minimizing the loop formed by
these connections to improve transient performance.

2. Keep all power traces as short and wide as possible.
The thermal pad should be connected to a large
ground copper area and include multiple GND vias to
the GND plane for efficient heat dissipation and noise
reduction.

3. A 2-layer or 4-layer board is recommended for
thermal performance and better current-handling
capability.
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(®)(® OJO; (® (@
GND GND
S5V VOUT Sense
BIAS - T
EN ! @
VIN onovias L vouT
(® (@ (® (@
GND GND
. @0 ®©e© /o
GND Vias
Top Layer @ Via
Bottom Layer (Large area of GND is not shown)
Figure 5. PCB Layout Suggestion
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Schematic
VBIAS O
VIN VOUT
o vin - BIAS your
2 C3
EN
NR/SS SNS
FB
1.55V
800mv PG +—O Power Good
400mvVv
200mv
100mVv
50mV
GND
BOM List
Designator Description Part Number Manufacturer
Ci1, C2, Cs 22uF/16V/X5R,1206 GRM31CR61C226K muRata
Cs 47uF/6.3V/X5R,1206 GRM31CR60J476M muRata
Cs, Ce, C7 NC
Cs 10pF/16V/X5R,0603 GRM188R61C106M muRata
Co 10nF/50V/X7R, 0603 GRM188R71H103K muRata
R1 100kQ, 0603, 1%
R2 0Q, 0603
R3,R4 NC
Rs 1MQ, 0603, 1%
Re 50Q, 0603, 1%
P1, P2 Jumper Connector
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QFN3.5x3.5-20 Package Outline

|*-73.40-3.60——‘ ——=—0.18-0.30(20x)
JU U
. N AN

1.95-2.15—

3.40-3.60——=
¢
!

l~—l0.50 BSC

=—1.95-2.15
ANARANARR

UAVAVAURY

T ANARANAND
|1~ 0.30-0.50(20x)
Top view Bottom view

J:0.85-D.95

| !
Il N Mg
I

0:005]  0203Ref]

l-—10.50

Duﬁuu
T

f

DDDDD

=030

Side view Recommended PCB layout
(Reference only)

Notes: All dimension in millimeter and exclude mold flash & metal burr.

SQ24303C Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 16
© 2025 Silergy Corp. All Rights Reserved.



S

SIIERGY

SQ24303C

Tape and Reel Information
Tape Dimensions and Pin 1 Orientation

—1.85/1.85 Y —.-| ’/—1 451155
E d) Q/
@
|
'" . - -

3.70-3.00
7.00-8.10 | l 370200

!

Direction of feed ——»

Reel Dimensions

Package Tape width Pocket pitch Reel size Trailer length Leader length Qty per reel
type (mm) (mm) (Inch) (mm) (mm) (pcs)
QFN3.5x3.5 12 8 13" 400 400 5000
SQ24303C Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 17
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The revision history provided is for informational purposes only and is believed to be accurate;
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IMPORTANT NOTICE

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

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole 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
a 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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