SY6402

High Efficiency Bi-directional DC-DC Regulator With

S/|ERGY

High Current Over Voltage Protection Switch

General Description

SY6402 is designed to achieve energy storage and
release management for the applications of data backup
in Solid-State Driver and other backup power supplies.
The integrated bi-directional Dc-Dc regulator transfers
the energy between the system side and the energy
storage side with high efficiency. The quasi-fixed
frequency constant off time control is employed to
achieve stable operation and fast dynamic response.
Besides, a reverse blocking switch is integrated at the
input side to prevent from energy leaking when the
input power source is removed or inserted with inverse
polarity. The programmable input current limit
cooperates with the bi-directional Dc-Dc regulator to
achieve power path management for better dynamic
load response at the system side. Three different input
voltage OVP thresholds are selectable for the
applications with different kind of input power source.
SY6402 along with QFN3X4-19 package provides
compact PCB layout.

Ordering Information

SY6402 (O 0)

l % Temperature Code

Package Code
Optional Spec Code

Ordering Number Package type Note

Features

e Low Rps(on) for internal switches

- Input Reverse Blocking Switch: 50 mQ

- High-side and Low-side Switches of Bi-

directional Dc-Dc Regulator: 60 mQ /60 mQ

- Disconnect Switch: 30 mQ

2.7V-16V Input Voltage Range

36V Storage Voltage Rating

Programmable Input Current Limit from 1A to 5A

Selectable Over Voltage Protection: 3.3V, 5.0V,

and 12V

Reverse Blocking at Input Side

e Programmable Soft-start Time

¢ Integrated High-efficiency Bi-directional Dc-Dc
Regulator: Boost Charging Mode and Buck
Discharging Mode Auto-alternating with
Programmable System Voltage

e Quasi-Fixed Frequency Constant OFF Time

Control for Stable Operation: 500kHz

Programmable Boost Charging Current

Programmable Storage Voltage

Power Path Management

Short-circuit Protection at Energy Storage Side

Enable Control

RoHS Compliant and Halogen Free

Compact package: QFN3X4-19

Applications

SY6402QVC QFN3x4-19 e Solid-State Drivers
e Backup Power Supply
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Typical Applications

SY 6402

CESST

YN I

L i

System
L \4 B
Q@d ¢ svs sys X S
< BD
c <
Svs | FBS Cep

<H

AANA
4=vvv

SST
Css |

Vin CSTR
IN 2.
< STR
cw ] Sye402 FBC T
T OVP ::
<>
<>
GND
v v
J—yen ENCONk— |
VSYS VSYS
PGSYS PGSTR|

Figure 1. Schematic Diagram
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Pinout (top view)
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(QFN3x4-19)

Top Mark: AVExyz (device code: AVE, x=year code, y=week code, z= lot number code)

Pin Name Pin Number Pin Description
ILIM 1 Input current limit program pin. Connect a resistor between this pin and
GND to program input current limit.
SST 2 Soft-start time program pin. Connect a capacitor to ground to program the
soft start time.
OovP 3 Output clamp voltage selection based on the input voltage. Pull OVP pin to
High by connecting a resistor to IN, or pull OVP pin to Low by connecting
a resistor to ground, or float OVP Pin to select different output clamping
thresholds. Recommend to decoupling this pin with 0.1uF capacitor.
Clamping Threshold
OVP N Min Typ Max
Low 3.3v 3.6V 3.8V 4.0V
High 5V 5.4V 5.7V 6.0V
Open 12V 12.6V 13.3V 14V
SGND 4 Signal Ground pin
EN 5 EN control pin. All the functions of SY6402 including OVP switch and
DC-DC converter will be disabled when EN is pulled down.
FBC 7 Energy storage capacitor voltage feedback pin. Connect resistor divider to
this pin to program the storage voltage. The internal reference is at 1.2V.

ENCON 8 Enable control pin for DC-DC converter. DC-DC converter will be disabled
when ENCON is pulled down.

PGSTR 9 CSTR voltage power good indicator pin. This pin is an open drain output.
PGSTR is pulled low if voltage on FBC pin falls below 1.14V, and is
pulled high when voltage on FBC pin exceeds 1.17V.

BS 10 Boost-Strap pin. Supply high side FET’s gate driver. Decouple this pin to
LX with 0.1uF ceramic cap.

PGSYS 11 SYS voltage power good indicator pin. This pin is an open drain output.
PGSYS is pulled low if voltage on FBS pin falls below 0.6V, and is pulled
high when voltage on FBS pin exceeds 0.63V.

ICHG 12 Boost charge current program pin. (Note 6)
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FBS 13 System voltage feedback pin. Internal reference of FBS is 0.6V.
CSTR 14 Energy storage capacitor pin. Connect to the energy storage capacitor.
BD 15 Connect to the Drain of internal Blocking FET. Bypass at least 4.7uF
ceramic cap to GND.
LX 16 Switch node pin. Connect to external inductor.
PGND 17 Power Ground pin
SYS 18 System voltage output pin. Decouple this pin to GND pin with at least 22uF
ceramic capacitor.
IN 19 Input power supply. Decouple this pin to GND with at least 10uF ceramic
capacitor.

Absolute Maximum Ratings (Note 1)

CSTR, BD, LX, BS, FBC ----- 36V
IN, OVP, SST, SYS, EN, FBS, ENCON, PGSYS, PGSTR, ILIM, BD-CSTR 16V
ICHG 4v
BS-LX 4v
Power Dissipation, PD @ TA = 25<C QFN3X4-19 3.2W
Package Thermal Resistance (Note 2)

0 JA 40C/W

0 JC 3T/IW
Junction Temperature Range 150C
Lead Temperature (Soldering, 10 sec.) 260C
Storage Temperature Range -65Cto 150C

Recommended Operating Conditions (Note 3)
CSTR, BD, LX, BS, FBC -----

less than 36V

IN, OVP, SST, SYS, FBS, EN, ENCON, PGSYS, PGSTR, ILIM, BD-CSTR

less than 16V

ICHG less than 4V
BS-LX less than 4V
Junction Temperature Range -40Cto 125<C
Ambient Temperature Range -40C to 85<C
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Electrical Characteristics
(ViIN=5V, Vsys=5V, L = 10uH, Vep=Vcstr=12V, TAa = 25<C, unless otherwise specified)

Parameter | Symbol ‘ Test Conditions ‘ Min ‘ Typ | Max ‘ Unit
OVP Switch Part
Input Voltage Range Vin 2.7 16 \%
Input UVLO Threshold Vuvio 25 2.7 \%
Input UVLO Hysteresis Vhys 0.1 \%
g%?ﬁ?ﬁ?ﬁ of Reverse RosonR 45 50 mo
Reverse blocking Range VRre 16 \Y
Reverse blocking Current Ire Vin=0V, Vsys=16V, Ven=0V 2 5 A
Bias Current IBIAS V|N:5V, VENCON:OV 100 HA
Rising 1.2 V
EN Enable threshold VEN -
Falling 0.5 \Y
OVP=LOW 3.6 3.8 4.0 \%
Clamping Output Voltage Vcip OVP=HIGH 5.4 5.7 6.0 \Y/
OVP=0OPEN 12.6 13.3 14.0 \%
Soft-start Time Tsst Csst=105nF(Note 4) 29.4 ms
Current Limit Accuracy 30%I1m
g;;rg;e:t Limit Program L (Note 5) 1 5
PGSYS Threshold Veosysn Vres Risi_n J 063 v
VpgsysL VEegs Falllng 0.6 Vv
DC-DC Regulator Part
Switching Frequency Fswast 500 kHz
HSFET Min ON Time tON,MINL 80 160 ns
LSFET Min ON Time torrMINL 80 ns
Peak Current of Boost IpkesT Ricre=100kQ2 (Note 6) 1500 mA
Boost OVP Threshold VovessT Vesc Rising 1.2 1.236 \Y/
Eﬁf:sthgl\ép Release Vowesst | Vrsc Falling 1147 | 117 Vv
Mode Change Threshold Viverien Vess Risi_ng 0.63 v
VMcHGL VEss Falllng 0.6 Vv
El;;:eli;ecgeulate Voltage Viuor rer 06 v
PGSTR Threshold Veestn | Vrec Rising 117 v
VPGSTRL VFBC Falllng 1.14 Vv
%?;Z?hgrdort Circuit Vestrse 0.7 v
Pre-charge Current IprECHG 250 mA
Roscoon) of High Side FET RobsonH 60 mQ
Rpscoon) of Low Side FET RosonL 60 mQ
Ros(on) of Disconnect FET Robsonyp 30 mQ
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Thermal Shutdown

Temperature Tso 150 T

Thermal Recovery

Hysteresis Trvs 15 T

Note 1: Stresses beyond “Absolute Maximum Ratings” may cause permanent damage to the device. These are for
stress ratings. Functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may affect
device reliability.

Note 2: 0 JA is measured in the natural convection at Ta = 25<C on a low effective single layer thermal conductivity
test board of JEDEC 51-3 thermal measurement standard. Exposed pad of QFN3X3-16 packages is the case position
for 0 JC measurement.

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

Note4. Recommended Soft-start Time Program Table

SST cap (nF) None 10 55 105
Rise time (ms) 1.4 2.8 15.4 29.4

Recommended Formula for Csst & Soft-start Time Calculation

Tss our» Noexternal Cegy
T = Cssr

J Tss > TSS_DLT
INT

Where, TSS_DLT is the internally fixed default soft-start time, about 1.4ms, which means there’s no any external
Csst; Lint is the internal current source, about 3.0uA.

Note 5: Recommended Current Limit Program Table

Current Limit Resistor(kQ) 9.6 4.8 3.84 3.2 2.74 2.4 1.92
Current Limit (A) 1 2 2.5 3 3.5 4 5
Note 6: Recommended Boost Peak Current Program Table
ICHG Resistor(kQ) Short 100 200 300 400 500
Peak Current (mA) 1500 1500 750 500 425 300
Recommended Formula for Riche & Boost Peak Current Calculation

1500 MA, Ry <100kO

150000
l ooy = ———mA, 100kQ <R <500kQ,
e RICHG (kQ)

300MA, R g =500kQ
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Typical Performance Characteristics

Current Limit Current Limit
(Rium=3.3K(ILm=3A) 3.3V version) (Rium=3.3K(lmw=3A) 5V Version)
Vin 1v/div
y Lvidiy —————
Vsys 1V/div

Vsys ‘ 1V/div

e

N 1A/div

om0 1avdiv

i
L @

Time (200ms/div) Time (200ms/div)
OVP OVP
(Rium=3.3K(l_m=3A) 3.3V Version) (Rium=3.3K(l_im=3A) 5V Version)
0 i

Vin 1Vv/div

1V/div
Vsys 1V/div
Time (400ms/div) Time (400ms/div)
Startup
(RILIM:3~3K(|LIM=3A) 5V VerSiOn)
1V/div
‘ i
avidiv | R
q
Time (10ms/div)
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BOOST(3.3V version)
(Vin=3.3V,lsvs=2A,SYS_SET=3V,CSTR_SET=5V)

Vin 0.5V/div

Time (20ms/div)

BOOST(5V version)
(Vin=5V,lsys=2A,SYS_SET=4.6V,CSTR_SET=12V)

Vsys 1V/div

Time (40ms/div)

BUCK(3.3V version)
(Vin=3.3V,Isys=2A,SYS_SET=3V,CSTR_SET=5V)

;, 0.5V/div

Time (200us/div)

BOOST(3.3V version zoom in)
(Vin=3.3V,lsys=2A,SYS_SET=3V,CSTR_SET=5V)

ILx 0.5A/div

Time (10us/div)

BOOST(5V version zoom in)
(Vin=5V,lsys=2A,SYS_SET=4.6V,CSTR_SET=12V)

W

V 2V/div l
CSTR N .

or1)

Time (Lus/div)

BUCK(3.3V version zoom in)
(Vin=3.3V,Isys=2A,SYS_SET=3V,CSTR_SET=5V)

Time (10us/div)

DS_SY6402 Rev.1.0
© 2025 Silergy Corp.

Silergy Corp. Confidential-prepared for Customer Use Only 8

All Rights Reserved.



S

SY6402

SIIERGY
BUCK(5V version) BUCK(5V version zoom in)
(Vin=5V,lsys=2A,SYS_SET=4.6V,CSTR_SET=12V) (Vin=5V,lsys=2A,SYS_SET=4.6V,CSTR_SET=12V)

Vestr 2Vidiv Vestr | | ;2\{/div§

iy
TR “’] 44
ERIHIENNA

Vi [ L i

1V/div

o~}

Time (800us/div) Time (10us/div)
Short Protection of Pin(SYS) 3.3V version Short Protection of Pin(CSTR) 3.3V version
(Vin=3.5V,SYS_SET=3V,CSTR_SET=13.2V) (Vin=3.5V,SYS_SET=3V,CSTR_SET=13.2V)

Vestr 2V/div

1V/div

Mm\n 'i” il

0.5A/div]

i W“

Time (100ms/div) Time (200ms/div)
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Function Description
Startup Sequence

Once voltage on IN pin exceeds UVLO level and EN is high, soft start begins and capacitor on SYS pin is charged
with a current which slowly ramp up from 0 to programmed current limit. Soft start time is programmed by the
capacitor connected on SST pin. Capacitor on BD pin will also be charged during soft start period. When voltage on
SYS pin rise above pre-charge threshold, pre-charge process starts and capacitor on CSTR pin is charged with
100mA pre-charge current. Pre-charge process ends when voltage across disconnect switch is lower than an internal
threshold and then disconnect switch will be fully turned on. DC-DC converter starts working when pre-charge end
and ENCON is high. It is strongly recommended that ENCON should be enabled after soft start is ended and voltage
on SYS pin is well settled down. Because SY'S voltage may be pulled down by boost charge current and buck mode
will be triggered if SYS voltage isn't high enough.

Bi-directional DC-DC Regulator

DC-DC converter starts working after pre-charge is done. If voltage on FBS pin is higher than 0.63V, converter
works at boost mode and charge the storage capacitor. Quasi-fixed frequency constant off time control is used and
the peak current is programmed by the resistor connected on ICHG pin. Burst mode is used to minimum power loss.
The maxim storage voltage is programmed through FBC pin. Boost converter stop working when voltage on FBC
pin reaches 1.2V and start to charge the storage capacitor again when FBC voltage falls below 1.17V.

Buck mode is triggered when voltage on FBS pin falls below 0.6V. Quasi-fixed frequency constant off time control
is also used in buck mode. Regulated voltage on SYS pin is programmed through FBS pin. The internal reference of
FBS is 0.6V. Peak current of buck converter is internally clamped at 5A. Buck mode will change to boost mode
when FBS voltage rise above 0.63V.

Input Load Switch

Over voltage protection, input current limit and reverse blocking functions are all integrated in input load switch
control module. SYS voltage will be clamped when IN voltage exceed OVP threshold. Clamped voltage and OVP
threshold are both set by OVP pin. Input current limit is programmed by the resistor connected on ILIM pin.
Reverse blocking FET will be turned off if any of the following conditions happens:

1. IN voltage falls below UVLO

2. EN is low.

3. Vsys is higher than Vn (Vsys-Vin>20mV)

4. Converter works in buck mode and Vn-Vsys<20mV

Short Circuit Protection at Energy Storage Side

CSTR voltage will be detected after pre-charge process last for 120ms. If CSTR voltage falls below 0.7V,
disconnect switch will turn off. If CSTR voltage below 0.7V is detected when DC-DC converter is working,
converter will stop working firstly and then disconnect switch will turn off. DC-DC converter will latch off if short
circuit is detected on CSTR pin.

Boost Peak Current Program

There’s negative inductor current because of the min on time of the high side MOSFET. The CSTR voltage could
not be charged up to the programmed voltage level due to the negative inductor current. In order to charge the CSTR
capacitors to desired value, it is recommended to set the boost peak current at a proper level. The maximum
Twminon value of HSFET is 160ns. The formula is presented below for proper boost peak current setting reference.
VCSTR-VH\FL dl /dT — d|:(Vc5TR-V|N)*dT / L:(VCSTR-VW)*].GOFIS/ L;

leak = dI/2 — lpeak 2 (Vestr-ViN)*160ns / (2*L);

For example, the CSTR voltage is programmed at 36V and the VIN is 3.3V, the inductor is 4.7uH, then the Ipeak
should be:

lpeak = (Vestr-Vin)*160ns / 2*L=(36-3.3)*160ns/(2*4.7uH)=556mA.

DS_SY6402 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 10
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Applications Information

Feedback resistor dividers:
Choose Ry and R» to program the proper SYS voltage. To minimize the power consumption under light loads,
it is desirable to choose large resistance values for both R; and Rz. A value of between 10kQ and IMQ is
highly recommended for both resistors. If Vsys is programmed at 3V, R1=200k is chosen, then using following
equation, Rz can be calculated to be 50k:

Tsts

Sk,

GND R

FBS

0.6V
R,=—"—R,.

V¢ —0.6V
Choose Rz and R4 to program desired CSTR OVP threshold. To minimize the power consumption, it is
desirable to choose large resistance values for both Rz and R4. A value of between 10kQ and 1MQ is highly

recommended for both resistors. If Vcstr OVP is programmed at 6V, R1=400k is chosen, then using following
equation, Rz can be calculated to be 100k:

VCSTRT

S

GND R4

FBC

1.2V
R, = R,.
VCSTR_OVP -1.2v

Input capacitor Cin:

To minimize the potential noise problem, place a typical X5R or better grade ceramic capacitor really close to
the IN and GND pins. Care should be taken to minimize the loop area formed by Cin, and IN/GND pins. In
this case, a 1uF low ESR ceramic capacitor is recommended to minimum inrush current.

SYS capacitor Csys:

The SYS capacitor is the input capacitor of boost converter and also the output capacitor of buck converter.
Both steady state ripple and transient requirements must be taken into consideration when selecting this
capacitor. For most applications, an X5R or better grade ceramic capacitor greater than 66uF capacitance can
work well. The capacitance derating with DC voltage must be considered.

CSTR capacitor Ccstr:

The CSTR capacitor is used to store energy transfer it to SYS load when power supply on IN pin is plug out.
SYS voltage can hold a longer time if larger CSTR capacitor is used. The capacitance is calculated as:

2x Vgys X lsys X oo

2 2
VCSTR _sts

CCSTR =

DS_SY6402 Rev.1.0 Silergy Corp. Confidential-prepared for Customer Use Only 11
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where Ccstr is capacitance of CSTR capacitor, Vsys is programmed SYS voltage, Isys is SYS load current, thoip is
desired SYS voltage hold time after IN is plug out, and Vcstr is programmed CSTR voltage.

Inductor L:
Choose the inductance to provide the desired ripple current. If ripple current equals to 40% of the maximum
output current. The inductance is calculated as:

— VOUT(]'_ VOUTNIN.MAX)

0,
FSW x IOUT,MAX x 40/0

L

where Fsw is the switching frequency; lout,max is the maximum SY'S load current; Vo is programmed SY'S
output voltage and Vin,max is programmed CSTR voltage.

External Bootstrap Cap
This capacitor provides the gate driver voltage for internal high side MOSFET. A 100nF low ESR ceramic
capacitor connected between BS pin and LX pin is recommended.

BS

Ces
100nF

Input Load Switch Current Limit
Connect a resistor between ILIM and GND to program input load switch current limit. The resistance can be
calculated as:

9600
RILIM =

I LIM
where I v is desired current limit value.

Boost Inductor Peak Current Limit
Connect a resistor between ICHG and GND to program boost inductor peak current limit. The resistance can
be calculated as:
R 150000
ICHG — |—
PEAK
where lpeak is desired boost peak current.
In order to charge the CSTR capacitor to the desired value, it is recommended to program the boost peak current at a
proper value. Here is the recommended boost peak current and program resistor calculate formula:
| >1>< (VCSTR_rrax _VIN_min)XTminon_rmx
peak_cal — 2 L ]
min
where Ipeak_cal iS the calculated boost peak current; Vestr max is the maximum CSTR voltage; Vin_min IS the minimum
input voltage; Tminon_max IS the maximum high side MOSFET minimum turn on time (160ns); Lmin is the minimum
inductance. Considering the 20% tolerance of the boost peak current program value, the selected ICHG resistance
should be chosen as:
150000 x 80%

RICHG_seI = |

peak_cal
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PCB Layout Guideline

Put C9,C10,C11,R9 as close as possible to the IC
Connect the SGND PIN and the PGND PIN together
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QFN3x4-19-B Package Outline Drawing
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Notes:

Bottom view

Recommended PCB layout

(Reference only)

All dimension in MM and exclude mold flash & metal burr.
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Taping & Reel Specification

1. QFN3x4 taping orientation

———3qm1—ﬂ- 145155

d)d)@ﬁooo

11.7112.
]
[ ]
[ ]

Feeding direction —>

2. Carrier Tape & Reel specification for packages

<« Reel
I Width
Reel - -
Size T
Y HI
Package | Tape width Pocket Reel size Reel Trailer Leader length | Qty per
types (mm) pitch(mm) (Inch) width(mm) | length(mm) (mm) reel
QFN3x4 12 8 13" 124 400 400 5000
3. Others: NA
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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 Pages Changed
Aug.24, 2015 | Revision 0.9 Initial risk production release. -

Mar.19, 2025 | Revision 1.0 Initial production 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
© 2025 Silergy Corp. All Rights Reserved.
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