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SY20751

High Integrated Bi-Direction Power Regulator
For Single-Cell Battery Power Bank Application

General Description

The SY20751 is a 4.5-5.7V input bi-directional
regulator which is designed for single cell Li-lon
battery power bank application. Advanced bi-

Features
e Maximum 18V Input Voltage Rating
e  Build in Low Rgson Power Path NFETSs and

Power Switches

directional energy flow control with automatic input e  Programmable Boost Switching Frequency
power source detection is adopted to achieve battery e  Maximum 3A Charge Current
charge mode and battery power supply mode e  Maximum 3A Boost Output Current
alternately. If the external power supply is present, e  4.2V/4.35V/4.4V Selectable Cell Voltage
the SY20751 will run in battery charge mode with e  +/-0.5% Battery Cell VVoltage Tolerance
fully protection function. If the external power supply e 4 LEDs Battery Level Indicator
is absent, the SY20751 will run in battery power e  Trickle Current / Constant Current / Constant
supply mode with output current capability up to 3A. Voltage Charge Mode
The SY20751 has integrated reverse blocking e  Adaptive Input Current Limit
switches to prevent current leaking from the system e Input Voltage UVLO and OVP
side or battery side to the input side. The high side e  Output Divider Mode, DCP Mode Handshaking
switch protects the battery from high discharge e  Boost Auto Start When Portable Device Inserts
current and short circuits at SY'S point. e  Boost Auto Shutdown with Light Load
The SY20751 also provides the KEY control and e Boost Cycle-by-cycle Peak Current Limit
LEDs status indication. e  Boost Programmable Output Current Limit
The SY20751 is available in QFN4x4 package to Boost Output Short Circuit Protection
minimize the PCB layout size. e  Thermal Shutdown Protection
Ordering Information e  Compact Package: QFN4>4-26
SY20751 (1(0 D)0 Applications
Temperature Code
Package Code ° Power Bank
Optional Spec Code e  Portable Device with 1-Cell Battery
Ordering Number Package type Note
SY20751TYC QFN4>4-26
Typical Application
USBIN | o™ J_C‘N VIN SYs |_ij_
Sa Ss Con]
71 l S 2 — 1
i ~ USB_OUT1 USB_OUT2
DOM
8l T DOP
el i
LDET
Charger Control Osvs._ 10MQ
Gsys _IH
Sy,
T
Driver LX J7
1.5uH Batter
-&,i Cear=— - i
1
NTC| PWG| KEY/ BAT GNDT <
, FSW,
BAT 10kQ Rg/c@oa) i:q F l
Figure 1. Typical Application Circuits
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Pinout (top view)

PGND_PGND PGND PGND SGND LED4

SIS o [T
) 19| LED2
PGND T e .
””” 18 | LED1
LX 2 e .
, { 17| NT1C
sYs 3 | b
ISYS
VIN 4 -
el s 15 | ICHG/RCOM
""" 14 cv
pM 6 e
oy oy Dl
T80 9 10 11 12
D2P LDET GSYS DOM DOPKEV/FSW
QFN4x4-26
Top Mark: CNTxyz (device code: CNT, x=year code, y=week code, z= lot number code)
Name No Description
11
PGND 93-96 Power ground.
LX 2 Switch node pin. Connect to external inductor.
SYS 3 System connection point. Add at least 2pcs of 22F MLCC here.
Power input pin. Connect a MLCC from this pin to ground to decouple high harmonic
VIN 4 noise. This pin has OVP and UVLO function to make the charger operate within safe
input voltage range.
PWG 5 Negative connection point to the NTC resistor network.
D2M, D2P 6, 7 Data pins for system output port2.
LDET 8 Load inserted detection pin.
GSYS 9 Gate driver for external system power MOSFET.
DOM,DOP 10,11 | Data pins for system output portl.
Connect a press KEY from this pin to ground. Pressing KEY can restart Boost and
KEY/FSW 12 GSYS. This pin is also used for programming the Boost switching frequency by
connecting a resistor to BAT pin.
BAT 13 Battery voltage sense pin.
Battery cell voltage setting. Float to set 4.2V, pull low to set 4.35V and pull high to set
cv 14 4.4V
Connect a resistor to set the maximum charge current in charge mode. This pin is also
ICHG/ : . i S
RCOM 15 usec(ji as battery internal-resistance compensation for battery level indication in Boost
mode.
ISYS 16 Connect a resistor to set the maximum system current in Boost mode.
NTC 17 Battery thermal sense pin for thermal protection. Connect the pull-up resistor between
NTC and BAT pins. Connect the pull-down resistor between NTC and PWG pins.
LED1-4 18-21 LED driver for battery level indicator. They are also used as battery level indication
threshold adjustment pins, both in Buck and Boost mode.
SGND 22 Analog ground.

DS_SY20751 Rev0.9
© 2020 Silergy Corp.

Silergy Corp. Confidential- Prepared for Customer Use Only 2
All Rights Reserved.




S

SY20751

S/IERGY
Absolute Maximum Ratings (Note 1)
VIN -0.3to 18V
Others -0.3to 6V
Power Dissipation, Po @ TA=25C 2.5W
Package Thermal Resistance
S - 41.6<T/W
Oic -- 28.3C/W
Junction Temperature Range -40C to 150C
Lead Temperature (Soldering, 10 sec.) --—-- 260<C
Storage Temperature Range -65C to 150C
Recommended Operating Conditions
VIN, others 0to 5.5V
Junction Temperature Range -40<Ct0 125
Ambient Temperature Range -40Ct085<C
DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 3
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Electrical Characteristics

Ta=25<C, Vin=5V, Cin=101F, Cear=10F, Csys=44F, L=1.5H, unless otherwise specified.

Symbol | Parameter | Conditions | Min | Typ [ Max [ Unit
Bias Supply (Vin)
VN Supply Voltage 4.5 5.7 \Y
Vv VN under Voltage Lockout V) rising and measured 45 v
uvLo Threshold from VIN to SGND '
VN under Voltage Lockout Measured from VIN to
AVuvio Hysteresis SGND 150 mv
. V) rising and measured
Vovp Input Overvoltage Protection from VIN to SGND 5.72 5.9 6.03 \Y
Input Overvoltage Protection Measured from VIN to
AVove Hysteresis SGND 100 mv
The Regulated SYS Voltage Measured from SYS to
Vorm When VDPM Loop Works SGND, GSYS turns on 4.69 a1t 4.85 v
Quiescent Current
lgat Battery Discharge Current Disable Boost 20 UuA
Iin Input Quiescent Current Disable Buck 1.5 mA
Oscillator and PWM
fosc Boost | Oscillator Frequency of Boost Rr=50kQ 350 kHz
fosc Buck | Oscillator Frequency of Buck 350 kHz
Power MOSFET
RHIGH RDS(ON) of High Side P-FET RSH 30 mQ
RLOW RDS(ON) of Low Side N-FET Rs|_ 20 mQ
Rops(on) of Power Path
Rem Management N-FETs RsatRss 0 ma
| Peak Current of Switching FETs 6 A
CHG_PEAK | on Charge Mode
| Peak Current of Switching FETS 1 A
BSTPEAK | on Discharge Mode
Voltage Threshold and Regulation
Vev Cell Charge Voltage Tolerance Vev=4.2V -0.5 0.5 %
AVRcH CV Hysteresis for Recharge Vev=4.2V 50 100 150 mV
\QBATz_‘Q’l'g/(’Q'SYS:lA’ 505 | 515 | 5.25 v
Vsys Discharge Output Voltage at SYS SYs—— —
Vear=3.7V, lsys=1.8A, 515 595 535 v
R|sys=1.5kQ ' ' '
Current Regulation
| Internal Charge Current Accuracy | lcc=3A, Rche=1.8kQ -8 8 %
ce for Constant Current Mode lcc=1A, Rene=5.4kQ -10 10 %
| Internal Charge Current Accuracy | l1c=1/8 lcc, lcc=3A -30 30 %
e for Trickle Current Mode l7c=1/8 lcc, lcc=1A -50 50 %
. R |TERM:1/20 |CC, |cc:3A -30 30 %
ITERM Termination Current Accuracy Irerm=1/20 loo, loo=1A 260 50 %
Internal Maximum Input Current _
linmax Limit When Charger is Switching lene=1A 2.1 3.3 A
Internal Minimum Input Current _
i Limit When Charger is Switching lcne=500mA 500 mA
SYS Current with Light Load for _ _
Isys 1L Boost Auto Shutdown Vear=3.7V, Risys=1.5kQ 30 50 70 mA

System and BAT OVP

DS_SY20751 Rev0.9
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Vsvs ove SYS Voltage OVP Threshold Rising edge 102% | 104% | 106% | Vsys
AVsys ove | SYS Voltage OVP Hysteresis Falling edge 2% Vsys
VBAT ovp BAT Voltage OVP Threshold Rising edge 103% | 105% | 107% Vev
AVgat ove | BAT Voltage OVP Hysteresis Falling edge 2% Vev
Battery Voltage Threshold
ViopL Battery Depletion Threshold Falling edge, Rap1=50kQ 2.65 2.75 2.85 \Y
Accuracy in Boost Mode Falling edge, Rap1=100kQ 2.9 3.0 3.1 \Y
A VopL Battery Depletion Hysteresis Rising edge 450 mV
V1rK Battery Trickle Charge Threshold | Falling edge 2.45 2.6 2.7 \Y
A V1re Battery Trickle Charge Hysteresis | Rising edge 250 mV
BAT Short Protection
Vsworr | Syiput Sfort Protection Vear falling edge 19 | 20 | 21 | v
SYS Current Limit
lsvsmax E"fcfs'tmhﬁ? diYS Current Limiton [\, =37V, Risvs=L1.5kQ 2.7 3 33 A
Timing
T1c Trickle Current Charge Timeout 2 hour
Boost Shutdown Deglitch Time
Tsvsie | ith Light-load ’ 22 27 32 s
Battery NTC Thermal Protection in Charge mode
Vi, VcoLp, Cold (0C) Threshold Rising edge 72.6 73.4 74.2
Cold Hysteresis Falling edge 2
Vcool, Cool (15<C) Threshold Rising edge 58.6 59.6 60.4
Ve Cool Hysteresi Falling ed 2
ysteresis alling edge %6V anr
Vs Vwarm, Warm (40<C) Threshold Falling edge 36.1 36.8 37.5
Warm Hysteresis Rising edge 2
Ve Vhor, Hot (45<C) Threshold Falling edge 32.2 32.9 33.6
Hot Hysteresis Rising edge 2
Battery NTC Thermal Protection in Boost Mode
vV Cold (-20<C) Threshold Rising edge 87.1 87.6 88.1
coLb Cold Hysteresis Falling edge 2 %o
v Hot (60<C) Threshold Falling edge 226 | 2315 | 237 | CVEAT
HoT Hot Hysteresis Rising edge 2
KEY Active Voltage
Vkey | KEY Active Low Voltage | Falling edge | 04 | V

Note 1: Stresses listed as the above “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 for extended periods may remain possibility to affect device reliability.

Note 2: ©;a is measured in the natural convection at Ta= 25<C on a low effective four-layer thermal conductivity
test board of JEDEC 51-3 thermal measurement standard.

Note 3: The device is not guaranteed to function outside its operating conditions.
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Typical Performance Characteristics
Ta=25<C, Vin=5V, Rcre=1.8kQ, Risys=1.5kQ, 1cell battery, unless otherwise specified.

Efficiency vs. Charge Current

Efficiency vs. BAT Voltage
(Vin=5V, CV 4.2V)

(Vin=5V, CC 3A)
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CV Mode Steady State CC Mode Steady State
(Vear=4.2V) (VBar=3.5V)
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Veys  BV/div [

_J —_— ; Vers - 2Vidiv ]
Viper 5V/div _J__-l_ 21*
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Boost Mode Steady State Boost Mode Steady State
(Isys=0.1A) (Isys=2A)
| Vays  2vidiv Vevs - 2Vidiv
/ ,/\ { / A ] N/ | d
AMAMAMAAM
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DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 8

© 2020 Silergy Corp. All Rights Reserved.



S
S/IERGY

General Function Description

The SY20751 is a 4.5-5.7V input bi-directional regulator which is designed for single cell Li-lon battery power bank
application. Advanced bi-directional energy flow control with automatic input power source detection is adopted to
achieve battery charge mode and battery power supply mode alternately. If the external power supply is present, The
SY20751 will run in battery charge mode with fully protection function. If the external power supply is absent, The
SY20751 will run in battery power supply mode with output current capability up to 3A.

SY20751

Press Key Function

The SY20751 supports 2 modes of KEY actions. 1 click will reset the IC in either Buck or Boost mode and 2 clicks
within 300ms will disable the light-load detection function within 2 hours and automatically enable it after this timer
is expired.

KEY pin is also used for programming the switching frequency of Boost mode, by connecting a resistor to BAT pin.

LEDs Status Indication Description

The SY20751 can indicate the battery level and converter status through 4 LEDs as below circuit. The LED pins can
provide maximum 5mA current each.

LED1
LED2

:fXZ LED, LED3
fX LED4

/ LED,
N

1. Charge mode - When the adapter is present, the SY20751 will work in charge mode even when the charging is
done. In charge mode, the LEDs will indicate the battery level as below table.

2. Discharge mode - When the adapter is removed, and the Boost is enabled, the 1C will work in discharge mode.
In discharge mode, the LEDs indicate the battery level as below table.

3. Fault Mode — When any fault (Input OVP, Battery OVP, SYS OVP, NTC faults, timeout, SYS short) occurs in
charge mode, the LEDs flickers.

Operation Level Veat LED1 LED2 LED3 LED4
0-25% < VtHt Flicker OFF OFF OFF
25-50% V1H1~ VTH2 ON Flicker OFF OFF

Charging 50-75% V1h2~ VTHs ON ON Flicker OFF
75-100% | VtHa~Vcv ON ON ON Flicker
100% =Vcev ON ON ON ON
0-25% < VTHL ON OFF OFF OFF

Discharging 25-50% V1H1~ VTH2 ON ON OFF OFF
50-75% V1H2~ VTH3 ON ON ON OFF
75-100% | >V7h3 ON ON ON ON

Flicker—ON 640ms, OFF 640ms.

DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 9
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The thresholds (V1w1, VTrz, VTHs) can be heightened by the adjustment resistors (Rap1, Rap2, Raps, Raps) connecting
to LED1~LED4 pins.

Charge mode Discharge mode

VH1 83%*Vcv+0.5Rap2/Rap1 | 80%*Vev+ 0.5Rap2/Rab1
VTH2 88%*Vcv+0.5Raps/Rap1 | 85%*Vev+ 0.5Raps/Rab1
VThH3 93%*Vcv+0.5Rapa/Rab1 | 90%*Vev+ 0.5Rapa/RAD1

Changing the adjustment resistors by an external switch can get different battery level thresholds for charge and
discharge modes.

LED1
LED2
LED3
{ ] LED4

Rs\Dl

Input Dynamic Power Management

The SY20751 can manage the input power limit very well. It has input VDPM and IDPM function. The IC can
detect the input source power capability and protect it from over-load automatically.

Charge Current Setting

In the charge mode, the SY20751 mirrors the current information to the ICHG pin and the charge current is
determined by the equivalent resistance from the ICHG pin to SGND. The equivalent resistance Rche can be
calculate as following:

RCHG = RC + RCOM

DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 10
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The relationship between the charging current and Rche is showed in below curve.

SY20751

35

MR
\

< 2 \
[4]
I
L5 \\
1 \\
\
0.5
0
1 3 5 7 9 11
Rene(KQ)

Test condition: ViN=5V, Vear=3.7V

The SY20751 has good Iche regulation performance even in wide V iy and Vear range. The relationship between the
charging current and Vgar is showed in below curve.

3.2
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2.8

2.6

ICHG(A)

2.4

2.2

2

2.8 3.3 3.8 4.3
Vear(V)
Test condition: Vin=5V, Rcre=1.8kQ
The relationship between the charging current and Vy is showed in below curve.
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Test condition: Vear=3.7V, Rche=1.8kQ
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SYS Current Limit Setting

SY20751

In discharge mode, the SY20751 mirrors the system output current information to the ISYS pin and the system
output current limit is determined by the resistance from the ISY'S pin to SGND.
Risys = Rp+ Rcom

The relationship between the system output current limit and Risys is showed in below curve.

35
3
N
2N
2 15 ~ ~_
1 —
05
0
15 2 25 3 35 4 45
Risvs(kQ)

Test condition: Vear=3.7V, Veys=4.7V

The SY20751 has good Isys regulation performance even in wide Vsys and Vear range. The relationship between

the system output current limit and Vgar is showed in below curve.
35

2.5

Isys(A)

15

28 33 38 43
VBAT(V)

Test condition: Vsys=4.7V, Risys=1.5kQ
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The relationship between the system output current limit and Vsys is showed in below curve.
35

SY20751

ISYS(A)

15

4 42 44 46 48 5
Vsys(V)

Test condition: Vear=3.7V, Risys=1.5kQ

Battery Internal Resistance Compensation
In Boost mode, the SY20751 will use the RCOM pin to compensate the battery internal resistance Rgar. The sensed
voltage will be added to the battery voltage on BAT pin as the actual battery voltage, which is used for LEDs

indicating.

The compensation resistor Rcowm is determined with the equation:

RBAT

R
CoM 90 1

Portable Device Insert Detection

The SY20751 can detect the inserted phone when LDET is pulled high. Its load-inserted detection can be adopted in
two ports application.

> VIN SYs
I 1l %
S RLOAD

LDET] M

10MQ

-

GSYS Qsvs |'1

GSYS Control
In charge mode, when adapter is present, GSY'S will turn on after load insertion detected on SYS port.

In Boost mode, GSYS turns on after load insertion detected on SYS and turns off after Boost shuts down.

DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 13
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Buck Charger Basic Operation Description

SY20751

The SY20751 will work as a synchronous Buck mode battery charger when the adapter is present. It utilizes about
350kHz switching frequency to minimize the PCB design.

The charger will operate in battery short mode, trickle charge mode, constant current charge mode and constant
voltage charge mode according to the battery voltage. The charge current in every mode is showed in below charge
curve.

A
4.2V/4.35V
14.4v
Battery
Voltage
2.85V [-o-mmmmoeoe
2.2V
>
LA !
CC
1A-3A
Charge
Current
lec/8
lcc/20
10mA »
»
-t -t - - >t
BAT | Trickle ! Constant current Constant
short charge charge voltage charge

In charge mode, the SY20751 has full protection to protect the IC and the battery.

Input Over Voltage Protection — The SY20751 has both VIN and SYS over voltage protection. It will turn off the
blocking FETs and switching charger when input OVP occurs. IC will auto recover normal operation when fault
removes.

BAT Over Voltage Protection — The SY20751 will stop charging when BAT OVP occurs. IC will auto recover
normal operation when fault removes.

BAT Short Protection —The SY20751 will limit the charge current until the fault removed.
Input Over Current Protection- The SY20751 will turns off the blocking FETS to avoid SYS over-load.

Timeout Protection — It will stop charge and latch off when the charger works over 2 hours in trickle mode. Only
recycling the input can release this fault.

Boost Mode Basic Operation Description

The battery can supply the portable device connecting to SYS pin when the adapter is removed. The converter works
as a programmable synchronous Boost which can deliver up to 3A current to the load.

In Boost mode, the SY20751 provides full protections for the portable device, the battery and itself.
SYS over Voltage Protection —The SY20751 will stop switching when SYS OVP occurs.
BAT Depletion Protection —The SY20751 will stop operation when BAT depletion occurs.

Boost Switching Frequency Control

The Boost switching frequency of SY20751 can be programmed by the pull-up resistor Re between KEY/FSW and
BAT pins.

DS SY20751 Rev0.9 Silergy Corp. Confidential- Prepared for Customer Use Only 14
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The frequency is determined by the resistor with the equation:
1.75x10"
Faw = o (k)

F

Common Protection Description

The SY20751 also provides some common protections to prevent all the related devices.
SYS short Protection —The SY20751 will turn off system output when SYS short occurs.

Battery Thermal Protection — When NTC voltage is lower than Vuor threshold or higher than Vcoup threshold, the
converter will stop switching. IC will auto recovery when fault removes in charge mode.

Thermal Shutdown Protection — The IC will stop operation when the junction temperature is higher than 150 C. It
will auto recover normal when fault removes.

Boost Mode Basic Operation Description

The battery can supply the portable device connecting to SY'S pin when the adapter is removed. The converter works
as a programmable synchronous Boost which can deliver up to 3A current to the load.

The Boost regulated voltage will be adjusted according to the system current as below picture. IC will heighten the
SYS regulated voltage 100mV to compensate the cable voltage drop when the load current increase.

Vsvs

50% 62% Isys

Charging NTC Guideline

The SY20751 provides flexibility charge current settings. The current setting at cool temperature (T1-T2) can be
reduced to 50% of fast charge current, and current setting at warm temperature (T3 - T4) can be reduced to 25% of
fast charge current.

............ lone

0.5lche

juaun) Buibreyd

Cold {Cool
0.25lcHe

20 -10 T1 T2 30 T3T4 70C
Battery temperature
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Applications Information

The SY20751 is a very high integration IC for power
bank application. The application circuit based on
this regulator IC is rather simple. Only filter
capacitors (Cin, Cgar and Csys), inductor L, NTC
resistors R1, R2 and current setting resistors (Rchg,
Risvs) need to be selected for the targeted application
specifications.

NTC Resistor

The SY20751 monitors battery temperature by
measuring the BAT voltage and NTC voltage. The
temperature sensing network is showed as below,
with a 103-AT type thermistor used.

BAT

SY20751 10kQ
KEY

Input Capacitor Ci

X5R or X7R ceramic capacitors with greater than
10pF capacitance are recommended to handle this
ripple current. The voltage rating of the input
capacitor should be higher than 16V.

Output Capacitor Cear

The charger output capacitor is selected to handle the
output ripple noise requirement. This ripple voltage is
related to the capacitance and its equivalent series
resistance (ESR). For the best performance, it is
recommended to use X5R or better grade low ESR
ceramic capacitor.

To design a smaller output ripple, larger than 10F
capacitance is recommended.

Output Capacitor Csys

The Boost output capacitor is selected to handle the
output ripple noise and output load transient
requirement. For the best performance, it is
recommended to use X5R or better grade low ESR
ceramic capacitor. The voltage rating of the output
capacitor should be higher than 10V.

3pcs of 22F capacitors are recommended for higher
than 2A application.

Inductor L

There are several considerations in choosing this
inductor.

1) Choose the inductance to provide the desired
ripple current. It is suggested to choose the ripple
current to be about 40% of the average input
current. The Boost inductor current is worse than
in the charge mode, so the inductor is choose
based on Boost mode. The inductance is
calculated as:

(VBAT jz Vsys —VBaT

Vsvs ) lsys- Fsw-40%
Where Fsw is the switching frequency.

The SY20751 is quite tolerant of different ripple
current amplitude. Consequently, the final choice
of inductance can be slightly off the calculation
value without significantly impacting the
performance.

Recommend 1.5pH inductance in the SY20751
applications.

2) The saturation current rating of the inductor must
be selected to be larger than the peak inductor
current under full load conditions.

Vsys - Isys N VBat ? Vsys —VeaT
Vsys ) 2-Fsw-L

3) The DCR of the inductor and the core loss at the
switching frequency must be low enough to
achieve the desired efficiency requirement. It is
desirable to choose an inductor with
DCR<10mohm to achieve a good overall
efficiency.

IsaT
BAT

Layout Design

The layout design of the SY20751 regulator is
relatively simple. For the best efficiency and
minimum noise problems, the following components
should be placed close to the IC: Ci, L, Csys,
especially Csys.

1) The loop of main MOSFET, rectifier MOSFET,

and Csys must be as short as possible.

2)  Place inductor input terminal to LX pin as close

To design a smaller output ripple and better transient as possible.

performance, greater than 2pcs of 221F capacitors

are recommended for lower than 2A SYS current and
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3) Itisdesirable to maximize the PCB copper area
connecting to PGND pin to achieve the best

thermal and noise performance.

4)  Route analog ground separately from power
ground. The ground of the small signal
component Rerg, Risvs, LED1~LED4 must be
connected to the analog ground copper.

CgaT,battery
pin capacitors

single ground
connection between analog

Inductor, close to ground copper and SGND pin
. [a N alya o

LX pin 560606 0 2
[ S R 2] H$ .
L
(35 LED2 3
P 1 (]
Git\x% o (L JLEDL 2
vs - . o0 CaTINTC 5
O
e || O @ i =
/ = 0O - corem S

14

) Csys,Output capacitors, D2m-e) AT <
PCB wire very close to IC pins [ [o] Lol b o] b4 !

dL9z5z2

eee -i°°:

PCB solder u

Cvin,input capacitors,
('Y X ) PCB via close to IC pins
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QFN4>4-26 Package Outline Drawing

300410 ——— -—045 [ 0.60-080

> UUUUUU :

—— 0.35-0.55 15017[}—*

+

3.90-4.10

B
]
.

- i

Top View Bottom View

470

UUUU

-— 125 —
— 110 —=|
L 1
[ ]
L 1

L1
L1
ﬂos?f)——

- 0.65-0.85

0.203 Ref — [
_—D—Eg—D—D—DLD— 0278 —
0005 J 1 ' 0.45

Side View Recommended PCB
(Reference only)

Notes: 1, All dimension in millimeter and exclude mold flash & metal burr.
2, center line refers chip body center
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Taping & Reel Specification
1. QFN4x4 taping orientation
®|——3-9f’4-1——| E5/—'1.4&'1.55
I [—4-20-4.40—
IR EEE .
1
I 7.90-8.10
Feeding direction
2. Carrier Tape & Reel specification for packages
Reel
Size
Package | Tape width Pocket Reel size Trailer Leader length | Qty per reel
types (mm) pitch(mm) (Inch) length(mm) (mm) (pcs)
QFN4x4 12 8 13" 400 400 5000
3. Others: NA
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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
© 2019 Silergy Corp. All Rights Reserved.
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