SY5072A
S/IERGY Boost PFC Controller

General Description Features

The SY5072A is a constant voltage boost controller
featuring a Power Factor Correction (PFC) function.
Constant ON Time control is utilized to achieve high power Frequency Reduction in light load Conditions

the need for a multiplier. It operates the boost converter in and 400mA sinking

9V to 22V Input Voltage Range
Valley Turn-on to Achieve Low Switching Losses

Quasi-Resonant mode to enhance efficiency and improve o Low Startup Current: 1.9pA Typical(typ.)
electromagnetic interference (EMI) performance. The o MOSFET Over-Current Protection (OCP)
design incorporates features for quick startup and reliable « Internal THD Optimization to Achieve Low THD
protection to meet safety requirements. « Internal Transition Optimization
e Compact Package: SOT23-6
Applications

o AC/DC Adapters
¢ Pre-stage for Two-stage AC/DC Converter
e LED Lighting
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Figure 1. Typical Application Circuit
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Ordering Information

Ordering

Halogen-Free

Part Number Package type Top Mark
SOT23-6
SY5072AABT | RoHS-Compliant and HTHxyz

X = year code, y = week code, z = lot number code

Pin Description

Pinout (top view)

ISEN [T

GND [T

compP [

T DRV

[T 1VIN

[T 1FB

1 ISEN Current limit and valley detection pin.
2 GND Ground pin.
Loop compensation pin: Connect an RC network between this pin and ground to
3 COMP "
stabilize the control loop.
Feedback pin: This pin receives the output feedback voltage. The internal
4 FB .
reference voltage is 1.25 V.
5 VIN Power supply pin.
6 DRV Gate driver pin: Connect this pin to the gate of the primary MOSFET using a
resistor.
Block Diagram
VIN Vvin_ovp.
. > gs;ﬁ; Protection
VEes_ovp
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. lpEAL_LIMIT
Valley A A
detection GND
o, o E.—
St S 5
THD =z 22
Compensation e- e
VVIN_ok
Ves L COMP
> Computd Control f—"'!""T and Ton by Vcowe to
Gm COMP > ’ﬁ) achieve closed loop
VRer o .
COMP

Figure 2. Block Diagram
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Absolute Maximum Ratings

VIN -0.3 28
DRV -0.3 25
ISEN(Note 2) -0.4 25 v
COMP,FB 3.6
Lead Temperature (Soldering, 10 sec.) 260
Junction Temperature, Operating -40 150 °C
Storage Temperature -65 150

Thermal Information

Bsa Junction-to-ambient Thermal Resistance 140 oo
Bsc Junction-to-case Thermal Resistance 130
PD Power Dissipation Ta = 25°C 0.6 w

Recommended Operating Conditions

VIN, DRV

Junction Temperature Range

125

°C

ESD Rating

Vesp_sem(Human Body Model, HBM), all pins

+2000

Vesp_com(Charged Device Model, CDM), all pins

+500
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Electrical Characteristics
(Vin = 12V (Note 3), Ta = 25°C unless otherwise specified)

Test . .
Parameter Symbol Conditions Min Typ Max | Unit
VIN Turn-on Threshold VVIN_ON 13.3 14.6 15.8 \%
VIN Turn-off Threshold VVIN_OFF 6.5 7.5 8.5 \%
Power VIN OVP Voltage VvIN_ovp 22.0 24.5 27.0 \%
Supply Startup Current Ist Vuin<VviN_ o 0.75 1.9 3.0 | pA
Quiescent Current lo No switching 0.24 0.42 0.6 mA
Discharge Current in Protection Mode | lvin p Vvin>VvIN_ovp 5 mA
Ves at Fast Start up VEB_Low 1.00 1.10 1.20 \%
Error
Amplifier Internal Reference Voltage VRer 1.225 1.250 1275 | V
Output OVP Threshold VrB_ovp 1.25 1.35 1.46 V
Current Current Limit Voltage VISEN_LIMIT 0.88 1.00 1.12 \%
Sense Protect Current Limit Voltage Visen_ocp 1.8 2 \Y}
Gate Driver Voltage VGate 10 12 14 \%
Typical Source Current Isource Vgate=9V 63 75 87 mA
Typical Sink Current Isink Vgate=3V 300 400 500 mA
Max ON Time ton_max Vcomp=2.5V 23 us
Gate
Driver Min ON Time ton_mIN 0.45 Us
No the valley
torr_max1 signal detected 27 33 41 us
Max OFF Time Minimum
torr_max2 operating 435 535 650 us
frequency
Thermal Thermal Shutdown Threshold T1sD_shutdown 150 °C
Shutdown | Thermal Shutdown Recovery TTsD_recovery 120 °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: When the ISEN voltage is less than -0.4 V, the pin is safe if the negative current through the pin is less than 200
mA and the duration is less than 500 ns.

Note 3: 834 is measured in natural convection at Ta = 25°C on a low effective single-layer thermal conductivity test board
according to the JEDEC 51-3 thermal measurement standard. Test conditions: the device is mounted on a 2" x 2" FR-4
substrate PCB with 2 oz of copper, featuring a minimum recommended pad on the top layer and thermal vias to the bottom
layer ground plane.

Note 4: Increase the VIN pin voltage gradually above the Vvin_on voltage, then reduce it to 12V.
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Typical Performance Characteristics
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Shutdown
n=220Vy)
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Output Open Protection
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Operation

The SY5072A is a constant voltage boost controller with
Power Factor Correction (PFC) functionality, designed to
drive cost-effective pre-converters that comply with line
current harmonic limits. The SY5072A operates in
constant on-time mode. Its voltage mode (constant on-
time control) scheme enables it to achieve near-unity
power factor without requiring a line voltage sensing
network. To reduce switching losses and improve EMI
performance, a Quasi-Resonant switching mode is
implemented. It integrates adjustable Total Harmonic
Distortion (THD) compensation for different applications
to achieve low THD. Enhanced line and load transitions
are facilitated through internal optimization. The SY5072A
provides reliable protections, including Over Voltage
Protection (OVP), Over Current Protection (OCP), and
Over Temperature Protection (OTP).

Applications Information

Startup

After the AC supply or DC bus is powered on, the
capacitor Cvin (connected between the VIN and GND pins)
is charged by the bus voltage through a startup resistor
Rst. The low startup current consumption (1.9 pA)
minimizes standby power dissipation. When Vvin rises
above Vvin on, the internal blocks activate, and Vvin
decreases due to the power consumption of the device
until the external supply or the auxiliary winding of the
boost inductor can support Vvin. The SY5072A includes
an under-voltage lockout (UVLO) feature that ensures
operation until Vvin falls below Vvin orr. This hysteresis
provides sufficient time for VIN to be supplied from the
external source or the auxiliary winding. The startup
sequence consists of two sections, as shown in Figure 5:
tstc, the Cvin charging section, and tsto, the output voltage
buildup section. The total startup time, tst, comprises tstc
and tsto. Typically, tsto is much shorter than tsrc.

Vui
Vi on

Veowe_ic Vi

/comp_INT
Veowr

Cun rer
Ves Low
t
f— tsrc ——— ts0

Figure 2. Startup

If Ve is lower than a certain threshold, Vrs Low, it
indicates that the output voltage has not yet built up. In
this case, Vcowp is pulled up by a large resistor (Rg) to a
high clamped level, Vcomp_inT, @and is held at this level until
Ves approaches Vger. This operation is designed to build

up sufficient output voltage as quickly as possible. The
simple logical diagram is shown in Figure 3.

Vour

VEs_Low|

Rp

Ccomi

Figure 3. Startup Logical Diagram

SY5072A

The startup resistor Rst and capacitor Cviv are selected
using the following steps:

1. Ensure that the current through Rst is greater than the
minimum startup current Ist and less than 1 mA.

VBUS <RST < VBUS
ImA Iy

Where Veus is the bus line voltage.

2. Select Cvin to achieve an optimal startup time (tst) and
ensure that the output voltage reaches the nominal value
within the target time.

V,
( I_-:US —lgr ) x tg;
CVIN = =
VVIN_ON

3. If necessary, repeat the steps above to obtain the final
values for Cvin and tsr.

Shutdown

After the AC supply or DC bus is powered off, the energy
stored in the bus capacitor will be discharged. If the
auxiliary winding cannot supply sufficient energy to the
VIN pin, Vvin will drop. When Vv falls below Vvin_orr, the
device will shut down, and Vcomp will be discharged to
zero.

Quasi-Resonant(OR) Operation

QR mode operation provides low turn-on switching losses in
MOSFETSs.

Visen Ra
-80mVv _| 01

[

ts

Figure 4. QR Mode Operation
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Thus, Ca=10pF and Ra=1K is recommended. The voltage
of the MOSFET (Vbs) is reflected to the device by the RC
network (Ra and Ca) connected between the drain of the
MOSFET and the ISEN pin. A resistor (Rs) is connected
between the ISEN pin and the ISEN resistor to detect
negative voltage. Capacitor Ca is needed for voltage
valley detection. The larger the capacitance, the greater
the capacitance losses. Therefore, CA=10pFand Ra=1
kQ are recommended.

Error Amplifier Requlation

The SY5072A regulates the boost output voltage using a
transconductance internal error amplifier (EA). The
inverting terminal of the EA is connected to the feedback
(FB) pin, while the non-inverting terminal is linked to an
internal 1.25V voltage reference. The output of the EA is
connected to the compensation (COMP) pin (see Figure
5). The resistance Ry is a parasitic resistance that aids in
loop control, with a typical value of approximately 8 kQ.
Due to the operation of the transconductance error
amplifier, the FB pin can also be utilized to detect both
output overvoltage and undervoltage conditions.

r Vour

§ Ru SY5072A

Ro
iccomi

Figure 5. Output Voltage Feedback Circuit

A resistor divider (Ru and Rp) scales down the Boost
output voltage (Vour) and connects to the FB pin. If the
output voltage is less than the regulation, the control
voltage (Vcowmp) increases the on-time of the driver, which
enhances the power transferred from the input to the
output. If Vour is higher than the regulation, Vcomp
decreases the on-time to limit the power transfer. The
output voltage is calculated using the following equation:

R, +R
VOUT:VREFX{ URD DJ

Over-Voltage Protection (OVP)

Due to the extremely low bandwidth of the PFC’s voltage
loop, there is a risk of overshoots on the output side during
startup, load steps, and line steps. To ensure reliable
operation, overvoltage protection (OVP) is necessary to
prevent the output voltage from exceeding the ratings of
the PFC stage components.

COMP
-

VRer
.
GM
FB P
¥ ovp
VEes_ovp _ﬁ_
SY5072A

Figure 6. Output Protection Circuit

The value of Cour is sized to ensure that OVP is not
inadvertently triggered by the 100 Hz or 120 Hz ripple of
Vour. In steady state, the minimum value of Cour is
calculated using the following equation, assuming that the
ESR of the output capacitor is insignificant.

R, +R
VOUT_OVP = VFB_OVP x (%j
D
The value of Cout is sized to ensure that OVP is not
inadvertently triggered by the 100 Hz or 120 Hz ripple of
Vour.

In the steady states, the minimum value of Cour is
calculated using by the following equation and assume
that the ESR of output capacitor is insignificant.

C > POUT
kT2 Y/ fio XV
XX ripple(peak—peak) x line x ouT

Where Vemex ey 1S the peak-to-peak output voltage

ripple, typically selected in the range of 3.0% of the output
voltage. f,,. is the AC line frequency (50 Hz or 60 Hz).

Frequency reduction

FLIMITA

400KHz === —

2KHz -

Figure 7. Frequency Reduction

Frequency reduction is dependent on Vcomp: When Vcomr
is greater than 1.0 V, the frequency is limited to 400 kHz.
When Vcomp is less than 1.0 V, the frequency will
gradually decrease from 400 kHz to 2 kHz.

DS_SY5072A Rev.1.0
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Special Design for Transition

To achieve good transition performance, a special design
is integrated into the SY5072A.

v Full load transition to light load
FB I I

VEs_ovp |- - N -

Vrer -- =<z -

Veome

"

Figure 8. Load Transition (Full Load to Light Load)

When FB touches Vrs_ove, the device will stop DRV to
reduce output energy, and then Vcowe will decrease
through the feedback loop to achieve a new balance.

Light load transition to full load

Veomp ‘ Vcomp_INT
Veowr |

\ \
4 e—»l

QAT

Figure 9. Load Transition (Light Load to Full Load)

A\

When FB touches Vrs_ow, a large resistor will be
connected to COMP (refer to startup logic). Consequently,
Vcomp_inT Will be higher than Vcowmp, causing the ON time
of the DRV to increase suddenly to expedite output
energy until FB reaches Vrer and Vcompe equals Vcomp_INT
again. Vcowp will then reach a new balance. Line
transitions are similar to load transitions. If the input
voltage changes from low to high, it can be considered a
transition from full load to light load; if the input voltage
changes from high to low, it can be considered a transition
from light load to full load.

Over Current Protection (OCP)

The dedicated ISEN pin of the SY5072A limits the
MOSFET peak current on a cycle-by-cycle basis if the
voltage of the ISEN pin exceeds Visne_Limit. The maximum
power inductor current (lpk_max) occurs at minimum input
voltage under full load conditions. Therefore, Risen can be
selected using the following equation:

_90%x V,

ISEN

SEN_LIMIT

IPK_MAX

Where Visen_umit serves as a protection mechanism for
the inductor (if Visen reaches this voltage, the gate will turn
off), and lpk_max represents the maximum power of the
inductor in a steady state. When Visen continues to
increase to Visen_ocp, the device will discharge Vvin using
an internal current source Ilvin_p. Once Vuin falls below
Vvin_orr, the device will shut down and will be recharged
by the BUS voltage through the startup resistor.

Internal THD Compensation

Due to the presence of the inductance and the
capacitance Cgs of the MOSFET, when the inductive
current is zero, they begin to resonate in an LC circuit.
Before the MOSFET turns on, there is a component of
negative current in the inductive current.

A

Vs Vout

>

Ineg

Figure 10. Current of Inductance

The term Ineg is a function of Vin, Vour, L, and Cgs. During
resonance, we can assume no losses and apply energy
conservation to calculate it:

. 'C
Ineg = (Vout _\/ir\) x %

The waveform of the inductance current over a power
frequency period is shown in Figure 11.

A

=~ Peak current
I e

> Ideal average current
~

N Average current
N

N \
~ \

Figure 11. Average Current Waveform of Inductance

The ideal average current controlled by COT is a sine
wave that follows the input voltage. However, the actual
average current has been distorted, which negatively
impacts THD performance. THD compensation helps
mitigate the effect of negative current, resulting in
improved THD. The analog implementation example
shown in Figure 12 resembles a standard COT, with the

DS_SY5072A Rev.1.0
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addition of a voltage comparator featuring a fixed
threshold of 200 mV. The Ton generator does not activate
until the ISEN exceeds the fixed threshold of 200 mV.
Once this occurs, the comparator output is set high to
enable the Ton generator, allowing it to begin operation.
The compensation current Al can be calculated using the
following equation:

_200mVv

RS

Al

If Al = Ineg, the effect of the negative current will be offset,
optimizing the total harmonic distortion (THD).

SY5072A

Valley signal '7 S f[
Q

CM

Ton Generator 200mV

Figure 12. THD Compensation Logic

Different applications will have varying LC parameters,
resulting in different Ineg values. The SY5072A supports
external parameter modifications to change the
compensation current and achieve optimal THD. The
external parameters are the resistors Rs and Rc, as
shown in Figure 12. Assuming Rc >> Rs, the
compensation Al can be calculated using the following
equation:

Al = (200mMV — Vo, /R xRy) /Ry

Different applications need different Al . Rc is the

discharge resistor of MOSFET and 10K is the recommend.

Then changing Re can achieve ideal THD preferment.

Power Device Design
MOSFET and Diode

When the operating condition is maximum voltage input
and full load output, the MOSFET and boost diode
experience the maximum voltage stress. Considering the
output voltage, the overvoltage magnitude, and the
derating margin for safety, a 600V device is commonly
selected. When the operating condition is minimum
voltage input and full load output, the semiconductor
devices experience the maximum current stress.

Peak current of the inductor:

Peak current of inductor:

2‘/§ X Pour

nXVINiMIN

L (peak) =

Peak current of the MOSFET
I =1 |

MOSFET (peak) DIODE (peak) — 'L (peak)
RMS Current of Inductor:
B 2x Py
s \/§>< nx \/IN_MIN
RMS Current of MOSFET:
2 P X\ll_(ﬁxsxleM,N

=—x
MOSFET (rms)
\/§ nx VIN7 MIN

RMS Current of Diode:

| )

3xmx Vg

_ ﬂ % Pour % 2x \/5
DIODE(rms) ~— 3 nx

V, X Vour T

IN_MIN

Average Diode Current:

=1 IDOUT

ouT —
VOUT

DIODE (ave)

Where Pour is the output power, Vour is the output voltage,
Vin_min is the minimum input AC voltage, and n is the
estimated efficiency.

Boost inductor

Once the minimum frequency, fsw min, is set, the
inductance can be determined. According to the operating
principle, the boost inductor is calculated using the
following equation:

_ \/IE X(VOUT _‘/EXVW)

L =
W 2x fsw_MlN X PIN x VOUT

Where fsw_min is the preset minimum switching frequency
and VIN is the input voltage. Once the inductance is
established, we can calculate the winding turns for a
specific core. The design rules are as follows:

1. Select the magnetic core and identify the effective
area Ae.

2. Preset the maximum magnetic flux AB, typically within
0.2-0.3T.

3. Compute the number of turns for the primary winding
N:

_ DX hpeaty
Ae x AB

Select an appropriate wire diameter and grind the core to
achieve the required inductance with the calculated
number of turns.

DS_SY5072A Rev.1.0
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Typical Application Schematic

I Output
pi @
F1 t D3
Input D1 _— R1
© c1
-~ c2
L R2
(or External supply) ~
D4
OUC‘S"” R10
4 —
c7 7
c3 D5

VIN DRV

5
4 FB GND
3
COMP ISEN:
R4 C4 R5
U1/SY5072A
[Ea

Figure 13. Ground Layout

PCB Layout Guideline

Follow these PCB layout guidelines for optimal performance and effective thermal dissipation:

® To achieve better EMI performance and reduce line frequency ripples, connect the output of the bridge rectifier to the bus
line capacitor first, then to the switching circuit.

® Keep the circuit loop of all switching circuits small, including both the power loop and the auxiliary power loop.

® Connect the bias supply trace to the bias supply capacitor first, rather than to the GND pin. Position the bias supply
capacitor next to the device.

® Minimize the loop of the 'Source pin — current sample resistor — GND pin.'

® |t is recommended to place the resistor divider connected to the FB pin beside the device.

® Connect the primary ground as follows:
©0,10,.0
O

Ground @: ground of bias supply capacitor and GND pin

Ground @: ground of BUS line capacitor

Ground (®: ground node of current sample resistor.
Ground @: ground of signal trace

Ground (®: ground node of auxiliary winding

DS_SY5072A Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 11
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Recommended PCB Layout

Figure 14. EVB Layout

BOM List
Ref Des Description Manufacturer Part Number Comment
c1 330n/630V/+10% PANASONIC ECQE6334KF Capacitor, Film
c2 33UF/450V/+20% Nichicon UCS2W330MHD Capacitor,
Aluminum
c3 100NnF/25V/0805/X7R YAGEO CCO0805KRX7R8BB104 Cé‘ggcr:?cr’
c4 220nF/25V/0805/X7R YAGEO CCO0805KRX7R8BB224 Cé‘ggcr:?cr’
Cé 10pF/1KV/1206 YAGEO CC1206JKNPOCBN100 Capacitor,
Ceramic
c7 22nF/50V/0805/X7R YAGEO CCO0805KRX7R9BB223 nggﬁg’
L1 1.2mH/132:6/PQ2020 e e Inductor
D1 4A/600V GOODWORK KBL406 Bridge Rectifier
D2 1A/1KV/SOD-123 GOODWORK 1N4007W Diode,
Universal
D3 4A/600V/DO-201AD Onsemi MUR460G Diode, fast
D4, D5 250V/250mA/SOD-123 GOODWORK BAV21WS Diode,
Universal
10A/650V/0.81Q/ITO-
01 S POAB3 GOODWORK 10N65F MOSFET, N-CH
R1, R2 300K/1206/+5%/250mW YAGEO RC1206JR-07300KL Resistor
R3|'?i_}4’ 1Meg/1206/+1%/250mW YAGEO RC1206FR-071ML Resistor
R4 9.1K/0805/+1%/125mW YAGEO RCO805FR-079K 1L Resistor
R6 10K/0805/+5%/125mW YAGEO RC0805JR-0710KL Resistor
R7 1K/1206/+5%/250mW YAGEO RC1206JR-074KL Resistor
R8 100R/0805/+5%/125mW YAGEO RC0805JR-07100RL Resistor
R9 130R/0805/+5%/125mW YAGEO RC0805JR-07130RL Resistor
R10 10R/0805/+5%/125mW YAGEO RC0805JR-0710RL Resistor
RllR’lF;)lz' 1.2R/1206/+1%/250mW YAGEO RC1206FR-071R2L Resistor
U1 SY5072A/SOT23-6 SILERGY SY5072AABT IC

DS_SY5072A Rev.1.0
© 2024 Silergy Corp.

Silergy Corp.

Confidential- Prepared for Customer Use Only

12
All Rights Reserved.



S

ey SY5072A
SOT23-6 Package Outline & PCB layout
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Side View Recommended PCB Layout

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

1. Taping orientation

SOT23-6

|—"-'3='-'1-“ﬁ |-—3.c-.-'4.1—-| 488 |
1_ | fjﬁl ."IJF\, . . If"“\ll -~
_/ _/ N S s \
it 2971337 =——=]
E-’ 10 (n (10101 (10101 Oonomo| &
L L L] . L =
L0 LI LU LI LI LI _T_
1,20/1,80-3
—=3,5004, 10—
Feeding directionr——
2. Carrier Tape & Reel specification for packages
Reel
Size
Tape width Pocket Reel size Trailer * Leader * Qty per reel
Package types
(mm) pitch(mm) (Inch) length(mm) length (mm) (pcs)
SOT23-6 8 4 7" 280 160 3000
Others: NA

DS_SY5072A Rev.1.0
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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

October 31,2024

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
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
©2024 Silergy Corp. All Rights Reserved.
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