S/IERGY

SY83086A

High Efficiency Fast Response, 98% Duty, 6A, 24V Input

Synchronous Buck Converter

General Description Features
The SY83086A is a high efficiency synchronous buck e Low Rpson for Internal MOSFETs: 28mQ Top, 16mQ
converter operating over a wide input voltage range of 4.5V Bottom
to 24V and capable of delivering up to 6A current. It e  Wide Input Voltage Range: 4.5V ~ 24V
integrates low RDS(ON) tOp and bottom MOSFETs to ° Adjustab|e Output V0|tage: 0.6V ~ 12.5V
minimize the Conduction IOSS. It Opel’ates at a pseudO- ° H|gh Duty Cyc|e Capab'e using On_Time Stretch
constant frequency of 600kHz, to enable the use of small e B6A Continuous Output Current Capabjlity
size inductor and capacitors. The SY83086A also provides e 600kHz Pseudo-Constant Frequency
a bypass switch which allows the VCC to be powered by o +19% Internal Reference Voltage
gé;esrgﬂ t:ii.)i\{)fF:r?(:vz:]t;gzplgferfrzjrther reduce the power e Internal 1.2ms Soft-Start Limits'the Inrush Current
P Y ' e Constant On-Time and RipplesBased Control to
Silergy’s constant on-time and ripple-based control strategy Achieve Fast Transient Responses
supports high input/output voltage ratios (low duty cycles), e Integrated 1.2Q Bypass Switch
and fast transient response while maintaining a near e PFM/FCCM Selectable Light Load Operation Mode
constant operating frequency over line, load and output e Power Good Indicator
voltage ranges. This control method provides stable e  Output Auto-Discharge Function
operation without complex compensation, including when o  Adjustable Valley Clrrent Limit Threshold by ILMT
using low ESR output ceramic capacitors. Pin
The SY83086A provides cycle-by-cycle current limit, input ~ ®  Cycle-by<Cygle Valley and Peak Current Limit
under voltage lockout, internal soft-start, output under Protegction _
voltage protection, over voltage protection and over e  Hic-GupsMode Output Under Voltage Protection
temperature protection, to guarantee safe operation in all e _ Aute-Recovery Mode Output Over Voltage Protection
operating conditions. o/ JAuto-Recovery Mode Over Temperature Protection
e , Input Under Voltage Lockout (UVLO)
e RoHS Compliant and Halogen Free
e  Compact Package: QFN2.5x2.5-16
Applications
o LCD-TV/Net-TV/3D-TV
e Set Top Box
¢ Notebook
e High Power AP
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Figurel. Schematic Diagram
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Ordering Information Pinout (wop view)
Ordering o o
Number Package type Top Mark x x z 9
QFN2.5x2.5-16 16 15 14 13
SY83086ARHC RoHS Compliant and Halogen GBGxyz o o : :
Free .
X =year code, y = week code, z = lot number code 8BS 1z BYP
N 2 Exposed ‘1| s
y Pad
IN| 3 (GND) | 10 |aCmT
N 4 9vLEN
5 6 7 i 8
5 2 g, 8
o o
=
Pin Description
Pin Number | Pin Name Pin Description
1 BS Bootstrap pin. Supply top MOSFET gate, driver. Connect a 0.1yuF ceramic capacitor
between the BS pin and the LX pin.
Input pin. Decouple this pin tothe GND pin with at least a 10uF ceramic capacitor. A
2,3,4 IN 0.1uF ceramic capacitor placed in parallel is recommended to reduce high frequency
noise.
5,15, 16 LX Inductor pin. Connect,this pinto the switching node of the inductor.
6, 14, EP GND Ground pin.
Power good indigator'pin. PG pin should be connected to Vin or another voltage source
7 PG through aresijsteri(e.g., 10kQ ~ 100kQ). This pin becomes high when the output voltage
is within 90% 10/120% of regulated value under normal operation.
Light lead ‘operation mode selection pin. Pull this pin low for pulse-frequency
8 MODE modulation mode operation and pull this pin high for forced continuous conduction
mode_operation. Do not leave this pin floating.
9 EN Enable control pin of the device. Pull high to turn on. Pull low to turn off. Do not leave
this pin floating.
10 ILMT Valley current limit threshold selection pin. See Tablel to find more details.
11 FB Output feedback pin. Connect this pin to the center point of the output resistor divider
as shown in Figure 1. Vour = 0.6 x (1 + Ru/Rv).
External 3.3V bypass power supply input pin. Decouple this pin to ground with a 1pF
12 BYP ceramic capacitor. Make one good RC filter for BYP input if the 3.3V external power
ripple is large. Leave this pin floating or connect this pin to the ground if it is not used.
Internal 3.3V LDO output pin. Power supply for internal analog circuits. Decouple this
13 VCC ; ; ; .
pin to ground with at least a 2.2uF ceramic capacitor.
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Block Diagram
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Figure3. Block Diagram

Absolute Maximum Ratings

Parameter (Notel) Min Max Unit
IN -0.3 26

IN-LX, LX, PG, EN, MODE -0.3 IN + 0.3

BS-LX, ILMT, VCC, FB -0.3 4 v
BYP -0.3 6

LX, 10ns Duration GND -5 IN + 3

LX, 20ns Duration GND -1 IN + 2

Junction Temperature, Operating -40 150

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

Thermal Information

Parameter (Note2) Typ Unit
8.4 Junction-to-Ambient Thepmal Resistance 33 CIW
8.c Junction-to-Case Thermal Resistance 55

Pp Power Dissipation Te=25°C 3 W

Recommended Operating Conditions

Parameter (Note3) Min Max Unit
Input Voltage 4.5 24 v
Output Voltage 0.6 12.5
Continteus Output Current 6 A
Ambient Temperature -40 85 °C
Junction Temperature -40 125
DS_SY83086A Rev. 1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 3

© 2024 Silergy Corp. All Rights Reserved.




S

S/LERGY

SY83086A

Electrical Characteristics
(Vin = 12V, Cout = 66uF, Crr = 220pF, Rrr = 1kQ, Ty = 25°C, lout = 1A unless otherwise specified (Note4))

Parameter Symbol Test Conditions Min Typ | Max | Unit
Voltage Range VIN 4.5 24
UVLO Rising Threshold ViNuvLo VN rising 4.4 \'
UVLO Hysteresis VINHYS 0.5
Input Quiescent Current 1 la1 \E/':UT:: \ljslgrx \1/8;’,/0 = oV 190 | 240
Quiescent Current 2 la2 \E/':u::l-\'/lg?{ XV1B (Y)Féo/zo 3.3V, 50 75 A
Shutdown Current IsHDN EN = Low 5 9
Voltage Range Vour 0.6 12.5 v
Feedback Reference Voltage | Vrer 0.594, %, 0.600 | 0.606
FB Input Current IrB Vrg = 1V =50 50 nA
Discharge Current lois Vourt = 5V 100 mA
) Vout from 0% to 100%
ouput | ST Start Time tss Ve (oot eg) to 100 12 ms
OVP Threshold Vovp Ve rising 115 120 125
%VREF
OVP Hysteresis VovpHys 5
OVP Delay Time tovepLY (Noteb) 40 us
UVP Threshold Vuve Vesfalling 55 60 65 | %Vrer
UVP Delay Time tuvpoLy (Noteb) 200 us
Top MOSFET Rbs(on) Rps(on),Top 28 0
Bottom MOSFET Rbs(on) Rbs(on),80T 16
Top MOSFET Current Limit LT op 17
Threshold ’
MOSFETs ILMT = Low
potiom MOSFET Current "\ Mursor [ ILMT = Floating 8 A
ILMT = High 3.5
gottom MOSFET REVEXS | lumevs | FCCM mode 24 | 3
Input Voltage High VENH 1 v
Enable Input Voltage Low VENL 0.4
(EN) Input Current len Ven = 3.3V 0 HA
De-Glitch Time ten.nG (Note5) 40 us
Voltage for PFM Mode \V/MODE,PFM 0 0.4 Y
MODE Voltage for FCCM Mode VMODE Fcem 1 VN
Input Current ImMobE Vmope = 3.3V 0 MA
MK Input Voltage High ViLmT H (Note5) Vg%_ v
Input Voltage Low VimrL (Noteb5) 0.4
Switching Frequency fsw Vour = 8V, CCM 510 600 690 kHz
Frequency | Minimum On-Time ton,mIN VIN = VINMAX 50
Minimum Off-Time torFMIN 150 ns
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Parameter Symbol Test Conditions Min Typ | Max | Unit
Rising Threshold VpG R Vs rising (good) 86 90 94 %Vrer
Falling Threshold Vpea,F Ves falling (not good) 81 85 89

Power tre R Low to high (Note5) 200

E};OGO)d Delay Time tra F High to low (Note5) 40 lis

trG,oFF IC shuts down (Note5) 0.5

Low Voltage VpG,Low Ves = 0V, Ipc = 5mA 0.4 v

VCC Output Voltage Vee VCC adds 1mA load 3.37
Rps(on) Rbs(on),sypr 1.2 Q
Turn On Voltage Veyp 297 3 3.25

BYP - Y
Turn On Hysteresis VBYP, HYS 0.2
OVP Voltage VBYP, OvP 120 %Vce

OTP Temperature Torp T, rising (Note5) 150 °c
Temperature Hysteresis TotpHYs T, falling (Noteb) 15

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 conditionshbeyond 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: Package thermal resistance is measured in the natural convection at Ta = 25°C on a 8.5cmx8.5cm size, four-layer
Silergy Evaluation Board with 2-0z copper.

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

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

Note 5: Guaranteed by design.
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QFN2.5x2.5-16 Package Outline Drawing
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Side view Recommended PCB layout

(Reference only)

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

1. Tape dimensions and Pinl orientation

|-—3_9.-4_1—- 1.45/1 55

h 6 & o«

‘02 %M O O e O ”

f——260-280 —3.90-4.10—

—————7.7/8.3

Direction of Feed ——»

2. Reel dimensions

Package Tape width Pocket Reel size Trailer Leader length Qty per
types (mm) pitch(mm) (Inch) length(mm) (mm) reel
QFN2.5x2.5 8 4 7" 400 160 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
July 10, 2024 | 1.0 Initial Release

Change

Pages changed
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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 itsgsuhsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility, 0, determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize/he 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 darigerous’ consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm andtake/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, Itis also buyers’ sole responsibility
to warrant and guarantee that any intellectual property rights of a third party are not infringed upon wheneintegrating 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 0ok, 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 hereinishall be limited in accordance with the Standard Terms and
Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that itis solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any useyof 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-critieal Systems or equipment, nor in applications where failure or malfunction of
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. Nothifg 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 understhe patents or other intellectual property of the third party, or a license from Silergy under the patents or other
intellectual property ef.Silergy.

For more information, please visit: www.silergy.com
© 2024 Silergy Corp. All Rights Reserved.
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