S/IERGY

SY86809A

2.95V~15V, 9A, 10mQ, Programmable Current Limit Switch

General Description

The SY86809A is a programmable current limit switch with
input voltage range selection and output voltage clamping.
Extremely low Rpson) of the integrated protection N-channel
FET helps to reduce power loss during the normal operation.
Programmable soft-start time controls the slew rate of the
output voltage during the start-up time. Independent enable
control allows the complicated system sequencing control. It
integrates the over-temperature protection shutdown and
auto-recovery with hysteresis. This IC along with small
QFN2>2.5-10 footprint provides small PCB area application.

Features

e Wide Input Voltage Range from 2.95V to 15V with Surge
up to 30V
o Extremely Low Power Path Resistance Rpson)

B Ropson=10mQ(typ) at 3.3/5/12 Vin Condition
9A Output Current Capability/10.8A Peak Current
Programmable Current Limit
Programmable Soft-Start Time
Selectable Clamping Output Voltage Threshold
Independent ON/OFF Control Input
Thermal Shutdown Protection & Auto Recovery
Moisture Sensitivity Level (MSL): 1
Compact package: QFN2>2.5-10

Applications

e SSD M.2 from Factor
e SSD Dual Input Power Application
e SSD Load Switch

Typical Application
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Figurel. Schematic Diagram
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Ordering Information

Pinout (top view)

Ordering
Part Number Package Type Top Mark ENB | 1 . 10°] NC
QFN2x5-10 | . | T e
SY86809AAAQ RoHS Compliant and Halogen GQAXyZ
Free

. vep |2 ] 5 {9 | iLim

Device code: GQA e p b e
x=year code, y=week code, z= lot number code . 3 5 8 -
PGTH 4 7 | SST

Pin Description

Nzlr:e NuI:r;rE)er Pin Description
ENB 1 Enable pin, _active_low. Pull low to enable the SY86809A, pull high to disable the SY86809A.
Don't leave it floating.
Output clamp voltage selection based on the input voltage. Pull the VCP pin to High by
connecting a resistor <10kQ to IN or pull the VCP pin to Low by connecting a resistor <10kQ
to ground, or float the VCP pin to select different output clamping thresholds.
VCP ) VCP VIN — CIampmg};l;)hreshold —
LOW 3.3V | Over4Vv 3.6V 3.8V 4V
HIGH 5V Over 6V 5.4V 5.7V 6V
Floating 12V | Over 14V 12.6V 13.3V 14V
PG 3 Power Good indication. Open drain output. Connect a pull-high resistor to OUT or other
supply. High impedance when PGTH is higher than VegThr.
Positive input of PGOOD comparator. Once the voltage on this pin is higher than VpectHr, the
PGTH 4 PG pin is set to high impedance. Connect a resistor divider from OUT to GND to program the
power good threshold.
Power input pin. Decouple high frequency noise by connecting at least a 0.1uyF MLCC to
IN 5 ground as close as possible to the IC. A TVS is recommended to add to absorb the voltage
spike for hot plug application.
ouT 6 Output voltage pin. Connect a 1uyF MLCC and 100uF Electrolytic capacitor to GND.
SsT 7 Soft-start time program pin. Connect a capacitor to ground to program the soft start time.
0.6ms (typ.) time for NC condition.
GND 8 Power ground pin.
ILIM 9 Current !im_it program pin. Connect a resistor between this pin and GND to program input
current limit.
NC 10 No connection.
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Block Diagram
Charge Voltage
Pump Control Logic Clamp F—1T—™ VCP
Selection
UVLO —I Fast Trip
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4pA +—
SST SS 1
Control Ref
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GND TSD [— —}—PG Ref
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< scp I J\ . PG
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UVLO Discharge |
EN OFF \ g
TSD Control |
Figure2. Block Diagram
Absolute Maximum Ratings
Parameter (Note 1) Min Max Unit
IN, VCP, ENB, OUT, PG, PGTH -0.3 30 Vv
SST, ILIM -0.3 3.6
Lead Temperature (Soldering, 10 sec.) 260
Junction Temperature, Operating -40 150 °C
Storage Temperature -65 150
Thermal Information
Parameter (Note 2) Typ Unit
8,4 Junction-to-ambient Thermal Resistance 36.5 SCW
B;c Junction-to-case Thermal Resistance 23
Po Power Dissipation, @ Ta = 25°C 2.74 w
ESD Susceptibility
Parameter Value Unit
HBM (Human Body Mode) +2000 v
CDM (Charged Device Mode) +500
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Recommended Operating Conditions
Parameter (Note 3) Min Max Unit
IN 2.95 15
VCP, ENB, OUT, PG, PGTH 0 15 Y
SST, ILIM 0 3.3
Resistance Range Recognized as VCP Floating 1 MQ
Junction Temperature, Operating -40 125 oc
Ambient Temperature -40 85

Electrical Characteristics

(VIN = 5V, Cin=Cout=1uF, SST=Floating, Rum=2.2kQ, Ts = -40°C~125°C, unless otherwise specified.)

Parameter Symbol Test Conditions Min Typ | Max | Unit
Input Voltage Range VIN 2.95 15 \%
VCP=Low 2.7 2.9
Input UVLO Threshold Vuvio VCP=High 3.4 3.8 \%
VCP floating 8.1 9 \%
VCP=Low 0.05 0.1 0.15 Y,
UVLO Hysteresis Vhys VCP=High 0.05 0.1 0.15 Y,
VCP floating 0.1 0.19 | 0.29 Y,
Shutdown Current Isp EN=disable 10 18 MA
Vin=3.3V, Ven=0V, VCP=Low 115 150
Bias Current IBias ViN=5V, Ven=0V, VCP=High 115 150 MA
Vin=12V, Ven=0V, VCP=Floating 120 155
VCP=Low 3.6 3.8 4.0 Y,
Clamping Output Voltage Vel VCP=High 54 5.7 6.0 \Y,
VCP floating 126 | 13.3 14 \%
O_ver Voltage Clamp Response tou VCP=High, Vin=5V to 12V/100ps, 6 us
Time Cin=Cout=1pF, RLoarp=100Q (Note 6)
VCP High Voltage Range VsEL_HI Vin=5V, Vo changes to 5V 2.2 \%
VCP Low Voltage Range VsEL Lo Vin=5V, Vo changes to 3.8V 0.2 \%
ENB High Voltage Range VeENH 1 \%
ENB Low Voltage Range VenL 0.4 \%
ENB Deglitch Time toec (ENNO?ehg)Jh to Vsst|, Cssr=open. 1 us
ENB Turn ON Delay to_on E'S\'S?:'g‘;)"etr?, \éoolel?fl/;’x;{/':m: 1000 100 | 185 | 290 | ps
ENB Turn Off Delay to_oFF E:!?:rggzr:f)e/oouUTT;ft?lz/?E\éyT}1 000 5 10 15 s
PGTH Threshold Voltage Rising VPGTHR 1.178 | 1.194 | 1.21 \%
PGTH Threshold Voltage Falling | VpetHE 113 |1.146 | 1.162 | V
PGTH Input Leakage Current lpGTH -100 0 100 nA
PG Low Voltage VeGL 0.2 \%
PG Leakage Current VpGLK 1 PA
PG Delay Time Rising tor VretH>VeGTHR t0 PG1T 10 18 26 s
PG Delay Time Falling tosr VeatH>VpatHF to PG| 10 18 26 us
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Parameter Symbol Test Conditions Min Typ | Max | Unit
Resistance of Power Path Rbs(on) Vin=3V, lout=200mA, from IN to OUT 10 mQ
Soft-start Time Program Range tsst Csst=100nF (Note 4) 24 ms
Soft-start Time Accuracy Csst21nF -30% 30% | tsst
SST Current Source lsst Vsst=0.8V, Csst=0pen 4 HA
Current Limit Program Range lLim (Note 5) 1 9 A
Current Limit Accuracy vt = 4A -10% 10% | Ium
Discharge Resistance Rbsc ViN=5V, EN=0V, Vour=0.1V 30 Q
Thermal Shutdown Temperature | Tsp (Note 6) 150 °C
Thermal Shutdown Hysteresis Thys (Note 6) 20 °C

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: 04 and 0 sc are simulated in the natural convection at Ta = 25°C on Silergy’s test board.

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

Noted4: Recommended Soft-start Time Program Table
(Vin=12V, T3=25°C)
SST Cap (nF) None 10 47 100
Rise Time (ms) 0.6 2.4 11.3 24
Recommended Formula for Csst & Soft-start Time Calculation

tss = tss prr » NoO external Cssr, or

0.8XViNXCssT
tgg = ———, tss>tss pit
AVssxIssT

Where, tss_pLt is the internally fixed default soft-start time, about 0.6ms, which means there’s no any external Cssr; Isst is
the internal current source, about 4pA. tss is defined as the rise time of the output voltage equal to 10% >V to 90% >Vn.
AVss is the Gain of Vour, Vsst, about 10V/V.

Note5: Recommended Current Limit Program Table
SY86809A’s current limit value can be programmed by ILIM as below table

Current Limit Resistance (kQ) 11 55 3.7 2.75 2.2 1.83 1.38 1.22
Current Limit (A) 1.0 2.0 3.0 4.0 5.0 6.0 8.0 9.0
Recommended Formula for Rum & Current Limit Calculation
11k

Ry = I— @)
LIM

Note6: Guaranteed by design, but not production test.
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Typical Performance Characteristics
(Ta = 25°C, unless otherwise specified.)

Bias Current vs. Input Voltage
(Vin=1V~15V, ENB=0V, VCP Low)

Bias Current vs. Input Voltage
(Vin=1V~15V, ENB=0V, VCP High)
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Ros(on) VS. Input Voltage Ros(on) Vvs. Output Current
(Vin=8.6V~13V, ENB=0V, VCP Floating, lour=1A) (Vin=12V, ENB=0V, VCP Floating, lour=0~9A)
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Clamping Output Voltage vs. Input Voltage Clamping Output Voltage vs. Input Voltage
Vin=2.7V~15V, ENB=0V, VCP Low) (Vin=4V~15V, ENB=0V, VCP High)
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First Startup then Short Test
(Vin=12V, ENB=0V, VCP=Floating, Ryr=619Q,
Cin=0.1pF+1000pF+TVS 15V, Cour=100uF+SS34)

S/IERGY

Clamping Output Voltage Test
(Vin=0V~15V~0V, ENB=0V, VCP=Floating)
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IN ON
(Vw=12V, ENB=0V, VCP=Floating, Ciy=0.1yF+1000uF,
Css1=10NF, Coyr=100pF, Rumr=6190Q, loyr=9A)
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Operation

The SY86809A is an electronic fuse (eFuse) that
incorporates a power delivery path designed to safeguard
the power supply within system. It initiates its operation by
monitoring the IN bus.

When Vin > Vuvio and Vens < Vent, the device is enabled,
allowing current to flow from IN to OUT. And the internal
power path is disabled when Vin < Vuvio or Vens > VENH.

Following a successful initialization, the device actively
supervises its load current and input voltage, managing
the internal FET to guarantee that the user-defined
overcurrent protection limit (lium) is not exceed. It also
clamps overvoltage spikes when the clamping output
voltage threshold (Vcir) is exceeded. Additionally, the
device is equipped with fast severe overcurrent protection
in the event of a short circuit, safeguarding the system
from potentially damaging voltage and current levels.

The device is also equipped with an integrated thermal
sensor that triggers a shutdown to safeguard the device if
the junction temperature exceeds the recommended
operating temperature range.

IN Pin

A 0.1uF or larger input ceramic capacitor is strongly
recommended to be placed close to IN pin. An output
short or heavy load transient condition will cause ringing
on the IN pin. It could destroy the internal circuitry when
the input transient exceeds the absolute maximum supply
voltage even for a short duration. Keep the area formed
by the input capacitor, IN and GND as small as possible.

In hot plug application, a 0.1 yF or less input ceramic
capacitor is recommended to reduce input inrush current.
In addition, a TVS must be added to prevent transient
voltage from exceeding the absolute maximum rating of
the device in the application of long input cable. And the
selected TVS clamp voltage should be lower than ABS
voltage of the device.

Output Pin

A 100uF or larger output ceramic capacitor is
recommended to be placed close to the IC to reduce
voltage drop during load transient. A 100uF or larger high-
value electrolytic capacitor is recommended to be placed
on the output pin in large transient current application.

For long output cable application, an anti-parallel Schottky
diode must be placed as close to the OUT pin as possible
to absorb the negative ringing caused by the long cable
with large parasitic inductance.

Under Voltage Lockout

The SY86809A has a fixed threshold inside the under-
voltage lockout (UVLO) at the IN pin. When Vin > Vuvio
and Vens < VenL, the device is enabled, and the output
voltage soft starts with tss, allowing current to flow from IN
to OUT. And the internal power path is disabled when Vin
< VuvLo Or VEns > VENH.

By setting different VCP pin states, the input UVLO
threshold changes as follows:

Table 1 Input UVLO Threshold Selection

Input UVLO Threshold
Mo Min Typ Max
LOW 2.7V 2.9V
HIGH 3.4V 3.8V
Floating 8.1V )\

Soft-start Time Program

The device has a controlled output slew rate, providing
soft start functionality. This limits the inrush current
caused by the output capacitor(s) charging and enables
these devices to be used in hot-swap applications. The
slew rate can be decreased with an external capacitor
added between the SST pin and the ground.

Recommended formula for tsst calculation:

tgg = SVINXCSST (oo > 1nF,2.95V < V;y < 15V)
AVssxIssT
Where, tss_pit is the internally fixed default soft-start time,
about 0.6ms, which means there’s no any external Cssr;
IssT is the internal current source, about 4pA. tss is defined
as the rise time of the output voltage equal to 10% >V to

90% >Vin. AVss is the Gain of Vour, Vsst, about 10V/V.

Inrush current can be calculated based on the given
output capacitance and slew rate:

0.8 X Viy
Lingusu (MA) = Coyr (UF) X T

Power Good Indication

The SY86809A offers an active high digital output signal
(PG), which functions as an indicator of a stable power
supply and is active when the device is operating normally
and ready to provide power. The PG pin is an open-drain
type and require an external pull-up resistor to an
appropriate power source. Once the PGTH pin voltage is
above VpTHr, the PG signal is activated after a deglitch
time (tecr). If the FET is turned off at any time or PGTH
pin voltage falls below VectHr, PG is de-asserted. The
time required for the PG to clear its assertion is tpcr.

The table summarizes the PG responses to various fault
conditions.
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As shown below Figure 3, the PG trip point can be
adjusted using the external voltage divider network
consisting of R1, and Rz, which is connected between the
OUT and GND pins of the device. The values required are
calculated by solving the following equations:

_ Veerr X (R1 + Ry)

Vor =
PG R,
ouT >
RS
PGTH ] e
EN Rsg
1 1.194V4 R, S
+_ <
1.146VY, <
i} PG
Figure3. PGTH thresholds set by R1 and R»
Table 2 PG Indication Summary
Protection . PG
SR Response PE Eiin Delay
H trGr
Over (if VPGTH>VPGTHR)
Temperature Shutdown L t
(if VPeTH<VPGTHEF) Per
Under Voltage
(UVP or UvLO) | Shutdown L
H trGr
Over Voltage Clamping (if VPGTHiVPGTHR)
(if VPeTH<VPGTHE) tpF
H trGr
Steady-State None (if VPGTHiVPGTHR)
(if VPeTH<VPGTHEF) tpF
H t
Persistent Over Current (if VPGTH>VPGTHR) FeR
Current Limit L t
(if VPGTH<VPGTHF) PGF
Fast trip H ¢
Output Short followed | (if VecTH>VPGTHR) PR
Circuit to GND by current L t
limit (if VPGTH<VPGTHF) PGF

Output Voltage Clamp Function

The SY86809A integrates output clamping function to
ensure that the subsequent system is not affected by
input overvoltage.

When the surge overvoltage occurs at the IN pin, the

By setting different VCP pin states, the output clamp
voltage threshold changes as follows:

Table 3 Output Clamp Voltage Selection
Clamping Threshold
VePR VIN Min Typ Max

LOW 3.3V | Over 4V 3.6V 3.8V 4V
HIGH 5V Over 6V 5.4V 5.7V 6V

. Over
Floating | 12V 14v 12.6V | 13.3V 14v

Analog Load Current Monitor

As shown in the figure, The SY86809A allows the system
to accurately monitor the output load current by providing
an analog current sense output on the ILIM pin which is
proportional to the current through the FET. The user can
sense the voltage (Viuwm) across the Rium to get a measure
of the output load current.

IN ouT

Controller SY86809A

ADC ILIM
RILIM%

Figure4. Load Current Monitoring Schematic

Use the following formula to determine the output load
current (ILoap):

Vi (W)
G (MA/A) X Ry (12)

IL0ap (A) =

Gium is the current sense ratio of lium: ILoap, about 90uA/A.

To achieve a higher detection accuracy for load current,
the ILIM pin voltage must exceed 150mV due to the
offset current present on the ILIM pin.

Current Limit Protection

At all times load current is monitored by sensing voltage
across an internal sense resistor. During overload events,
current is limited to the current limit (li.im) programmed by
Rium resistor.

The value of RiLim for setting the overcurrent threshold can
be determined by using the following formula.

SY86809A quickly suppresses the climb of the output Rivim (D) = Ly (4) @

voltage around 6us, ultimately limiting the output voltage

to near the clamping threshold.
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The minimum recommended overcurrent threshold is 1A.
Overcurrent threshold beyond 9A is not recommended.

For overload conditions, the internal current limit amplifier
regulates the output current to lium. The output voltage
droops during the -current regulation, resulting in
increased power dissipation in the device. If the device
junction temperature reaches the thermal shutdown
threshold (Tsp), The internal FET is turned off. Once the
chip temperature drops below Thys, the part will restart.

During start up stage, the SY86809A can limit the output
current for overcurrent condition. And the current limit of
device will be folded back at about 80%xliLim to decrease
power dissipation when Vout < ViN-1V.

Short Circuit Protection

The device incorporates two distinct levels: a current limit
(lum) and a fast-trip threshold (Irr). Fast trip operation is
shown in the following equation:

Ipr(A) = 2 X Iy

During a transient short circuit event, the current through
the device increases very rapidly. As current-limit
amplifier cannot respond quickly to this event due to its
limited bandwidth, the device incorporates a fast-trip
comparator, with a threshold Irr. This comparator shuts
down the pass device within 1us, when the current
through internal FET exceeds Irr (lout > Ifr), and
terminates the rapid short-circuit peak current. The fast-
trip circuit holds the internal FET off for only a few
microseconds, after which the device turns back on slowly,
allowing the current-limit loop to regulate the output
current to lium. Then, device behaves similar to overload
condition.

Thermal Shutdown Protection

An integrated thermal shutdown protection system
monitors the junction temperature (T;) at all times and
forces a shutdown if the safe operating limit (Tsp) is
exceeded, safeguarding the device.

The internal thermal shutdown protection turns off the
MOSFET when internal die temperature T;>150°C
(typical). Once the chip temperature drops below Thys, the
part will restart.

Auto Output Discharge

The SY86809A features a built in output discharge
capability that can fast eliminate residual charge on the
larger output capacitors, preventing the bus from floating
at an indeterminate voltage level. The internal discharge
pulldown FET connected to the OUT pin is engaged when
Vens > Venn, UVLO, or TSD.

PCB Layout Suggestion
For best performance of the SY86809A, the following
guidelines must be strictly followed:

1) Use a ceramic decoupling capacitor with a 0.1uF or
greater positioned between IN pin and GND pin for all
applications.

2) Input and output capacitors should be placed closed
to the IC. It is crucial to reduce the loop area that is
created by the connection of the bypass capacitor to
reduce noise coupling.

3) Keep all VBUS traces as short and wide as possible
and use at least 2 ounce copper for all VBUS traces.

4) The IN and OUT pin serve as pathways for heat
dissipation. It is advisable to connect these pins to the
largest possible copper areas on both the top and
bottom layers of the PCB by utilizing thermal vias.
This vias positioned beneath the device also
contribute to reducing the voltage gradient across the
IN and OUT pads and ensures a consistent
distribution of current throughout the device.

5) Protective components like TVS diodes, snhubbers,
capacitors, or diodes should be placed as close as
possible to the device. Itis essential to use short trace
lengths when routing these protective components to
minimize inductance. For instance, a Schottky diode
can counteract negative voltage spikes caused by the
switching of inductive loads. Additionally, a ceramic
decoupling capacitor with a capacitance of at least
10pF is recommended to place between the OUT and
GND pin. It is important to reduce the loop area
created by the connections of the Schottky diode, the
bypass capacitor, the OUT pin, and the device’s GND

pin.
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Figure 5. PCB Layout Suggestion
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Schematic
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R SY86809A
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SST
ILIM GND
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R>JR;]R4| Rs 1;1;'7
BOM List
Reference Designator Description Part Number Manufacturer
C1,Cs 100nF/50V, 0603 GRM188R71H104K Murata
C2 1uF/25V, 1206 GRM319R71E105K Murata
Cs 10nF/50V, 0603 GRM188R71H103K Murata
Cs 47nF/50V, 0603 GRM188R71H473K Murata
Co 100uF/25V AISHI
D1 SMAJ15CA SMAJ15CA Littelfuse
D2 SS34 SS34 RoHS
Ro, R1o, R11 Null
R1 10kQ RCO0603FR-0710KL YAGEO
Re R7 100kQ RC0603FR-07100KL YAGEO
Rs 12kQ RT0603BRD0O712KL YAGEO
R2 11kQ RT0603BRD0O711KL YAGEO
Rs 3.32kQ RTO0603BREO73K32L YAGEO
Ra 2.2kQ RT0603BRD072K2L YAGEO
Rs 1.1kQ RT0603BRD0O71K1L YAGEO
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(Reference only)
Notes: All dimension in millimeter and exclude mold flash & metal burr.
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Tape and Reel Information
Tape Dimensions and Pinl Orientation

—1.65/1.85 ’—-—3.9&!'4.1 1} /—1 40/1.60

:oégdoo
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fb—t5 159353 504 10— E
0.90/1.40

Feed Direction —»»

Tt——7 T8, A -—

Reel Dimensions

Package Type Tape width (mm) Pocket pitch(mm) Reel size (Inch) Qty(gg;)reel
DFN2x2.5 8 4 7 3000
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Revision History

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

Date Revision Change
May 23, 2025 Revision 1.0 Initial Release
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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
© 2025 Silergy Corp. All Rights Reserved.
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