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1 General Description 

The SY62510 is a fully integrated 1-series 
Lithium-ion/Li-Pol battery gauge with 
authentication. The device communicates via an 
I2C compatible interface and combines a low-
power, high-speed micro-controller, integrated 
flash memory, peripherals and proprietary 
algorithm for accurate capacity gauging. The 
device is suitable for using on the host-side or 
can be integrated in battery packs. 

The SY62510 provides the battery information 
such as: remaining battery capacity (mAh), 
state-of-charge (%, SOC), state-of-health (%, 
SOH), battery voltage (mV), battery current (mA) 

and battery temperature (℃).  

 

 

2 Features 

 Operating Voltage: 2.2V to 5.5V 
 Operating Current: 50 µA (Typ.) 
 Sleep Mode Current: 12 µA (Typ.) 
 Patented gauge algorithm: accurate SOC, 

SOH 
 Automatic compensation for temperature, 

age, rate and self-discharge 
 Dual ADC for Simultaneous Current and 

Voltage Measurements  
 On-chip temperature sensor for monitoring 

system temperature  
 External temperature-measurement 

network 
 Low-side current sense 
 Supports min 1mΩ current sense resistors 
 SHA-256 and SHA1 authentication 
 Diagnostic lifetime data monitor 
 400-kHz I2C bus communications interface 
 Package: CSP 1.655mm×1.802mm-9PIN 

DFN 2.5mm×4mm-12PIN 

3 Applications  

 Portable Multimedia Players 
 Handheld Terminals 
 Portable Medical Device 

 

4 Typical Applications 

4.1 SY62510VXS (CSP) 
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Figure 1. 1S Gauge Application Circuit ---- Pack’s side 

4.2 SY62510SZD (DFN) 
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 Figure 2. 1S Gauge Application Circuit ---- Pack’s side 

 

5 Ordering Information 
 Ordering 

Number 
Package type Top Mark 

SY62510VXS CSP1.655×1.802-9 EYQxyz 

SY62510SZD DFN2.5×4-12 EYRxyz 

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



 

SY62510 
 

DS_SY62510 Rev.1.0                Silergy Corp. Confidential-Prepared for Customer Use Only            3 
© 2023 Silergy Corp.                                                                                               All Rights Reserved. 

6 Pin Configuration and Functions 

6.1 SY62510VXS (CSP) 
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WLCSP-9 Package (Top View) 

Figure 3. Package Type 

Table 1. CSP Package Pin Functions 

Pin No. Pin Name Type Description 

A1 GPIO0 I/O General purpose IO. 

A2 SDA I/O 
Slave I2C serial communication data line. Open-drain I/O. Pull-up with 
1.5kΩ ~ 4.7kΩ resistor. 

A3 SCL I 
Slave I2C serial communication clock line. Open-drain I/O. Pull-up with 
1.5kΩ ~ 4.7kΩ resistor. 

B1 TS AI Pack thermistor voltage sense input.  

B2 VSS P Device ground 

B3 REGOUT P LDO output. Decouple with 2.2μF ceramic capacitor to VSS 

C1 SRN(SRP) AI 

 Analog input pin connected to the current sensing (negative side). 
Connect to 1mΩ ~ 10mΩ sense resistor. 
 
Note: SRN and SRP pins can be configurable to SRP and SRN by 
firmware.   
Default:   
Pin C1: SRN, Pin C2: SRP 
Low side current sensing and Pack’s side 
Charging: VSRP-VSRN>0 
Discharging: VSRP-VSRN <0 

C2 SRP(SRN) AI 

Analog input pin connected to the current sensing (positive side). 
Connect to 1mΩ ~ 10mΩ sense resistor. 
 
Note: SRN and SRP pins can be configurable to SRP and SRN by 
firmware.   
Default:   
Pin C1: SRN, Pin C2: SRP 
Low side current sensing and Pack’s side 
Charging: VSRP-VSRN>0 
Discharging: VSRP-VSRN <0 
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C3 BAT P, AI 
Power supply and cell-voltage measurement input. Connected to a 
minimum 0.1μF ceramic capacitor. 

P = Power Connection, O = Digital Output, AI = Analog Input, I = Digital Input, I/O = Digital Input/ Output 

 

6.2 SY62510SZD (DFN) 
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DFN2.5×4-12 Package (Top View) 

Figure 4. Package Type 

Table 2. DFN Package Pin Functions 

Pin 
No. 

Pin Name Type Description 

1 VSS P Device ground 

2 SRN(SRP) AI 

 Analog input pin connected to the current sensing (negative 
side). Connect to 1mΩ to 10mΩ sense resistor. 
 
Note: SRN and SRP pins can be configurable to SRP and SRN 
by firmware.   
Default:   
Pin 2: SRN, Pin 3: SRP 
Low side current sensing and Pack’s side 
Charging: VSRP-VSRN>0 
Discharging: VSRP-VSRN <0 

3 SRP(SRN) AI 

Analog input pin connected to the current sensing (positive side). 
Connect to 1mΩ to 10mΩ sense resistor. 
 
Note: SRN and SRP pins can be configurable to SRP and SRN 
by firmware.   
Default:   
Pin 2: SRN, Pin 3: SRP 
Low side current sensing and Pack’s side 
Charging: VSRP-VSRN>0 
Discharging: VSRP-VSRN <0 

4 TS AI, Pack thermistor voltage sense input.  

5 SCL I 
Slave I2C serial communication clock line. Open-drain I/O. 
Requires an external 1.5kΩ ~ 4.7kΩ pull-up resistor. 

6 SDA I/O 
Slave I2C serial communication data line. Open-drain I/O. 
Requires an external 1.5kΩ ~ 4.7kΩ pull-up resistor. 

7 GPIO1 I/O General purpose IO, open-drain.  

8 GPIO0 I/O General purpose IO, open-drain.  

9 NC NC No connection. This pin should be left floating. 



 

SY62510 
 

DS_SY62510 Rev.1.0                Silergy Corp. Confidential-Prepared for Customer Use Only            5 
© 2023 Silergy Corp.                                                                                               All Rights Reserved. 

10 REGOUT P LDO output. Decouple with 2.2μF ceramic capacitor to VSS 

11 BATS AI 
Cell voltage measurement input. Decouple with 0.1μF ceramic 
capacitor. 

12 BAT P 
Power supply input. Decouple with a minimum 0.1μF ceramic 
capacitor. 

13 PWPD  - Exposed Pad, electrically connected to VSS (external trace) 

P = Power Connection, O = Digital Output, AI = Analog Input, I = Digital Input, I/O = Digital Input/Output 

 

 

7 Block Diagram  
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Figure 5. Functional Block Diagram  

 

 

7.2 SY62510SZD (DFN) 
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Figure 6. Functional Block Diagram  

 

 

8 Specifications 

8.1 Absolute Maximum Ratings  

Parameter Symbol Test Conditions Min Max Unit 

Supply voltage VPOWER BAT -0.3 6 V 

Input voltage range 

VINBATS BATS (DFN package only) -0.3 6 

V 

VINSR SRP, SRN -0.3 6 

VINGPIO 
GPIO0, 

GPIO1(DFN package only) 
-0.3 6 

VINI2C SCL, SDA -0.3 6 

VINTS TS -0.3 6 

Output voltage range VREGO REGOUT -0.3 2 V 

Functional Temperature  TFUNC  -40 105 °C 

Lead Temperature 
(solding, 10s) 

TSOLDER   300 °C 

Junction Temperature TJunc  -40 125 °C 
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Range 

Storage Temperature  
Range 

TSTG  -65 150 °C 

ESD Human Body Mode VHBM   2000 V 

ESD Charge Device 
Mode 

VCDM   500 V 

 
8.2 Thermal Resistance Information (CSP package) 

Junction-to-ambient 
Thermal Resistance 

ƟJA  110.3 

°C/W 
Junction-to-case Thermal 
Resistance 

ƟJC  0.64 

Power Dissipation TA = 
25°C 

PD  0.55 W 

 

8.3 Thermal Resistance Information (DFN package) 

Junction-to-ambient 
Thermal Resistance 

ƟJA  33 

°C/W 
Junction-to-case Thermal 
Resistance 

ƟJC  2.4 

Power Dissipation TA = 
25°C 

PD  1.82 W 

 

8.4 Recommended Operating Conditions 

Parameter Symbol Test Conditions Min Max Unit 

Operation voltage VPOWER BAT 2.2 5.5 V 

Input voltage range 

VINBATS
 

BATS (DFN package only) 

Same with BAT Pin 
2.2 5.5 

V 

VINSR SRP, SRN -0.05 0.05 

VINGPIO 
GPIO0,  

GPIO1 (DFN package only) 
0 5.0 

VINI2C SCL, SDA 0 5 

VINTS TS 0 1.5 

Output voltage range VOLDO REGOUT 0 1.5 V 

Functional Temperature  TFUNC  -40 85 °C 
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9 Electrical Characteristics 

9.1 Supply Current 

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 
 

Parameter Symbol Conditions Min Typ Max Unit 

Normal mode current(1)(2) (3) ICC Standard operating conditions  50  μA 

Sleep mode current(1)(2) ISLEEP 
ILOAD < Sleep 
Current(adjustable) 

 12  μA 

Shutdown current ISHUTDOWN 
wake from GPIO0 pin raised 
high for at least 200us 

 1.5  μA 

(1) Dependent on Firmware code and related GUI setting  
(2) CHG = ON, DSG = ON, No Flash Write 
(3) Highly recommend flash erase and loading FW work in room temperature 
 

9.2 External I/O (SCL, SDA, GPIO0, GPIO1)  

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

External pull-up voltage  VEPU  1.8  5 V 

High-level input voltage 
1  

VIH1 1.2V, IO_VOLTAGE bit =1 0.89   V 

Low-level input voltage 
1   

VIL1 1.2V, IO_VOLTAGE bit =1   0.41 V 

High-level input voltage 
2  

VIH2 1.8V/3.3V, IO_VOLTAGE bit 
=0 

1.3   V 

Low-level input voltage 
2   

VIL2 1.8V/3.3V, IO_VOLTAGE bit 
=0 

  0.46 V 

Low-level output voltage VOL IOL = 3mA   0.3 V 

Pull-down resistance RPD Only for SDA pin  300  kΩ 

SCL, SDA, GPIO0, GPIO1 are all open-drain pins and the external pull-up resistor is from 1.5kΩ to 4.7kΩ 

 
9.3 LDO Regulator, Wake-up, and Auto-Shutdown 

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

BAT pin regulator input VBAT  2.2  5.5 V 

Regulator output voltage VREGOUT  1.35 1.5 1.65 V 

VBAT under voltage lock-out 
LDO wake-up rising 
threshold 

VUVLO+   2.7  V 

VBAT under voltage lock-out 
LDO auto-shutdown falling 
threshold 

VUVLO-   2.1  V 

REGOUT positive-going 
voltage input  

VPOR+   1.35  V 

REGOUT power-on reset 
hysteresis 

VPORHYS   0.1  V 
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GPIO0 (input) wake-up 
rising edge threshold (1) 

VWU+ 
Wake-up from SHUTDOWN 
mode 

1.2   V 

(1) If the device is commanded to SHUTDOWN via I2C with VBAT > VUVLO+, a wake-up rising edge trigger 
is required on GPIO0 

 

9.4 Internal Temperature Sensor  

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Measurement accuracy TINTER  -3  3 °C 

 

9.5 NTC Thermistor Measurement  

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

TS Input voltage range VTSADCIN  0  1.25 V 

Internal pull-up resistance RNTCPU  35 50 65 kΩ 

NTC measurement accuracy TNTCER  -3  3 °C 

The thermistor use 10k NTC and beta 3435k, default is SEMITEC 103KT1608T. 
 

9.6 Oscillators  

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 
 

Parameter Symbol Conditions Min Typ Max Unit 

HF oscillator operating 
frequency 

FHFO TA=25°C   8.192   MHz 

HF oscillator start-up time tHFO    20 μs 

HF oscillator frequency drift DHFO 
TA= –10°C ~ 55°C -2.2  2.2 % 

TA= –40°C ~ 85°C -3.3  3.3 % 

LF oscillator operating 
frequency 

FLFO TA=25°C   73   kHz 

LF oscillator start-up time tLFO    150 μs 

LF oscillator frequency drift DLFO 
TA= –10°C ~ 55°C -2  2 % 

TA= –40°C ~ 85°C -3.5  3.5 % 

 
 

9.7 Current Wake Comparator  

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Wake voltage threshold VWAKE1 
VWAKE = VSRP – VSRN 
CUR_WAKE[2:1]=00 

±0.2
2 

±0.3
1 

±0.5
7 

mV 
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VWAKE2 
VWAKE = VSRP – VSRN 
CUR_WAKE[2:1]=01 

±0.4
5 

±0.6
2 

±1.1
5 

mV 

VWAKE3 
VWAKE = VSRP – VSRN 
CUR_WAKE[2:1]=10 

±0.9
0 

±1.2
5 

±2.3 mV 

VWAKE4 
VWAKE = VSRP – VSRN 
CUR_WAKE[2:1]=11 

±1.8 ±2.5 ±4.6 mV 

Wake up voltage Temperature 
Drift  

VWAKE(DRIF

T) 
  0.5%  ℃ 

 
9.8 Voltage ADC 

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

BATS Input voltage range VVADCINB input voltage 0  5 V 

Conversion time tVADC 

VADC_CTRL1[1:0]=00  78.1
2 

 ms 

VADC_CTRL1[1:0]=01  39.0
6 

 ms 

VADC_CTRL1[1:0]=10  19.5
3 

 ms 

VADC_CTRL1[1:0]=11  9.76  ms 
 

Resolution RVADC No missing codes   16  bits 

ENOB  EVADC 

VADC_CTRL1[1:0]=00 14 15  bits 

VADC_CTRL1[1:0]=01 13 14  bits 

VADC_CTRL1[1:0]=10 12 13  bits 

VADC_CTRL1[1:0]=11 11 12  bits 

Voltage error  EVADCER 5V input, post calibration   1  mV 

 
 

9.9 Current ADC 

Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage range 
VIADCIN1 INPUT_RANGE bit=0 -50  50 mV 

VIADCIN2 INPUT_RANGE bit=1 -25  25 mV 

Conversion time tIADC   78.1
2 

 ms 

Resolution RIADC   16  bits 

ENOB EIADC  14 15  bits 

Offset error  Offset IADC 16bit   ±1.3  LSB 

 

9.10 I2C Compatible Interface  
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Typical values state where TA= +25°C and VBAT =3.6V, Min/Max values state where TA =–40°C to 85°C 
and VBAT  = 2.2V to 5.5V (unless otherwise specified) 

Parameter Symbol Conditio
n 

Min Typ Max Unit 

SCL Clock Frequency FI2C  10  400 kHz 

Pull-up Voltage VI2CPUV  1.1  3.6 V 

External Pull-up Resistor  RI2CPUR  1.5  4.7 kΩ 

SCL Clock Low Time tw(SCLL)  1.3   µs 

SCL Clock High Time tw(SCLH)  0.6   µs 

SDA Setup Time tsu(SDA)  1000   ns 

SDA Data Hold Time th(SDA)  0   µs 

SDA Rise Time tr(SDA)  25  300 ns 

SCL Rise Time tr(SCL)  25  300 ns 

SDA Fall Time tf(SDA)  25  300 ns 

SCL Fall Time tf(SCL)  25  300 ns 

START Condition Hold Time th(ST)  0.6   µs 

Repeated START Condition Setup Time tsu(SR)  0.6   µs 

STOP Condition Setup Time tsu(SP)  0.6   µs 

Bus Free Time Between STOP and START 
Condition 

tw(SP:SR)  1.3   µs 

 

 
Figure 7. I2C-Compatible Timing Diagram 
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10 Functional Description 

10.1 Temperature Measurement 

SY62510 includes internal and external temperature sensing module. The TS pin is typically connected to 
an external NTC placed close the battery cells and it is used for the battery temperature measurement.  
An internal resistor is used for SY62510 internal temperature sensing.   
 

10.2 Coulomb Counter ADC  

SY62510 includes a separate high accuracy coulomb counter ADC, which is used to measure current 
flowing through a sense resistor connected between the SRP and SRN pins.  The device supports 
Rsense values between 1mohm to 10mohm. Refer to the EC table for the detailed specifications. 

 

10.3 Voltage ADC  

SY62510 includes a separate high accuracy voltage ADC, used to sample voltage levels on the BAT. The 
NTC measurement is also performed using the voltage ADC.  Refer to the EC table for the detailed 
specifications. 

 

10.4 Operation Modes 

10.4.1 NORMAL Mode 

In NORMAL mode, the device measures voltage, current, and temperature, runs the fuel gauge algorithm, 
updates the protection as needed, and updates register data every one second. Between periods of 
activity, the device is placed a reduced power state to reduce power consumption. 
 
10.4.2 SLEEP Mode 

When the sleep conditions are met by either receiving a command or gauge algorithm decision, the 
device goes into SLEEP mode with periodic wake-up in adjustable time intervals to reduce the power 
consumption. The default sampling time interval for this mode is 20 sec, and the sampling time is 
adjustable through GUI/CMD. The device returns to NORMAL mode if an exit sleep condition is met.  

 
10.4.3 SHUTDOWN Mode 

This is the lowest power mode for the device. This mode can be entered by sending a shutdown 
command. 
In this mode, the device is completely disabled, and all non-volatile memory and register data is lost; thus, 
the mode should only be entered when no charging or discharging of the battery is expected (for instance, 
when the battery pack is removed from the system). The device exits shutdown mode, when GPIO0 is 
pulled high at least 200us.  
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11 Operation Flowchart 
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Figure 8. Operation Flowchart 
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12 I2C Control  
The 7-bit peripheral address is set to 7’b101_0101. The 8-bit peripheral address is 0xAB(=8’b1010_1011) 
for read commands (R=1) or 0xAA(=8’b1010_1010) for write commands (W=0). The handshaking 
between controller and the peripheral device consists of START(S) , Repeated START(Sr), 
ACKNOWLEDGE(A), NOT ACKNOWLEDGE(N), and STOP(P) sequences as defined in the I2C protocol.  
The following command types are  supported: 
(1) 1-byte read  
(2) incremental read  
(3) 1-byte write  
(4) incremental write 
 

  (1) 1-byte read  

S  Periph. Addr  W  A Reg addr  A Sr  Periph. Addr   R  A DATAn  N  P  

 
 
(2) Incremental read  

S  Periph. Addr  W  A Reg addr A Sr  Periph. Addr   R  A DATAn  A 

 

DATAn+1   A ….  N  P  

 
 
(3) 1-byte write 

S  Periph. Addr  W  A Reg addr A DATAn  A P  

 
 
(4) Incremental write  

S  Periph. Addr  W  A Reg addr A DATAn  A 

 

DATAn+1   A ….  A P  

 
(S = Start, Sr = Repeated Start, A = Acknowledge, N = No Acknowledge, and P = Stop). 
 

 

(Non-shadow area) Controller /Host generated  
 

  

(Shadow area) Peripheral device generated 
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13 I2C Register Map 
 

Register Name 
I2C 
Addres
s 

I2C 
Bit 

I2C R/W Default Description 

ManufacturerAccess 

00 [7:0] R/W 00HEX 
Received I2C command from 
AP. 

01 
[15:8

] 
R/W 00HEX 

AtRate 

02 [7:0] R/W 00HEX 

Unit: mA 

03 
[15:8

] 
R/W 00HEX 

AtRateTimeToEmpty 

04 [7:0] R 00HEX 

Unit: min 

05 
[15:8

] 
R 00HEX 

Temperature  

06 [7:0] R 00HEX 
Indicates NTC temperature.  
Unit: 0.1°K  07 

[15:8
] 

R 00HEX 

Voltage 

08 [7:0] R 00HEX 
Indicates battery pack voltage 
Unit: mV 09 

[15:8
] 

R 00HEX 

Battery Status 

0A [7:0] R 00HEX 

 
0B 

[15:8
] 

R 00HEX 

Current 

0C [7:0] R 00HEX 
The battery charge/ discharge 
current Unit: mA 0D 

[15:8
] 

R 00HEX 

MaxError 
0E [7:0] R 00HEX 

Unit: % 
0F 

[15:8
] 

R 00HEX 

RemainingCapacity 

10 [7:0] R 00HEX 

Unit: mAh 
11 

[15:8
] 

R 00HEX 

FullChargeCapacity 

12 [7:0] R 00HEX 

Unit: mAh 
13 

[15:8
] 

R 00HEX 

AverageCurrent 

14 [7:0] R 00HEX 

Unit: mA 
15 

[15:8
] 

R 00HEX 

AverageTimeToEmpty 
16 [7:0] R 00HEX 

Unit: min 
17 [15:8 R 00HEX 
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] 

AverageTimeToFull 

18 [7:0] R 00HEX 

Unit: min 
19 

[15:8
] 

R 00HEX 

StandbyCurrent 

1A [7:0] R 00HEX 

Unit: mA 
1B 

[15:8
] 

R 00HEX 

StandbyTimeToEmpty 

1C [7:0] R 00HEX 

Unit: min 
1D 

[15:8
] 

R 00HEX 

MaxLoadCurrent 

1E [7:0] R 00HEX 

Unit: mA 
1F 

[15:8
] 

R 00HEX 

MaxLoadTimeToEmpt
y 

20 [7:0] R 00HEX 

Unit: min 
21 

[15:8
] 

R 00HEX 

AveragePower 

22 [7:0] R 00HEX 

Unit: mW 
23 

[15:8
] 

R 00HEX 

Reserved 24 [7:0] R/W 00HEX  

Reserved 25 [7:0] R/W 00HEX  

Reserved 26 [7:0] R/W 00HEX  

Reserved 27 [7:0] R/W 00HEX  

InternalTemperature 

28 [7:0] R 00HEX 
Indicates internal temperature.  
Unit: 0.1°K 29 

[15:8
] 

R 00HEX 

Cycle Count 

2A [7:0] R 00HEX 
The count number of battery 
charge and discharge cycles 2B 

[15:8
] 

R 00HEX 

RelativeStateOfCharg
e 

2C [7:0] R 00HEX 

Unit: 0.01% 
2D 

[15:8
] 

R 00HEX 

State-Of-Health 

2E [7:0] R 00HEX 

Unit: 0.01% 
2F 

[15:8
] 

R 00HEX 

ChargingVoltage 

30 [7:0] R 00HEX This read-word function returns 
the desired charging voltage 
Unit: mV 31 

[15:8
] 

R 00HEX 

ChargingCurrent 

32 [7:0] R 00HEX This read-word function returns 
the desired charging current 
Unit: mA 33 

[15:8
] 

R 00HEX 
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DesignCapacity 

3C [7:0] R 00HEX 

Unit: mAh 
3D 

[15:8
] 

R 00HEX 

AltManufacturerAcces
s 

3E [7:0] R 00HEX 

 
3F 

[15:8
] 

R 00HEX 

MACData 40~5F [7:0] R 00HEX  

MACDataCheckSum 60 [7:0] R 00HEX  

MACDataLength 61 [7:0] R 00HEX  

FWUpdateStatus 

62 [7:0] R 00HEX 

 
63 

[15:8
] 

R 00HEX 

FUVersion 

64 [7:0] R 00HEX 

 
65 

[15:8
] 

R 00HEX 

 

14 Layout 
14.1 Layout Guideline 

 Kelvin connects the BAT or BATS pin to the battery terminal. Place a 0.1uF capacitors in series 
between BAT pin and VSS, as well as between BATS pin and VSS.  In order to minimize the impact 
of noise, capacitors should be placed as close to the chip as possible.  

 REGOUT is an internal LDO output pin. Decouple to VSS with a 2.2 µF ceramic capacitor. 
 The routing between SRP and SRN to Rsense needs to be parallel and symmetrical to ensure 

impedance continuity. The input side of SRP and SRN requires a filter circuit to reduce noise 
interference, where a 100Ω resistor is connected between SRP and Rsense, and the same applies 
to SRN. SRP and SRN are connected through a 0.1uF capacitor. The layout of capacitors should be 
kept short and wide to reduce the inductance effect in the path. Ground shielding needs to be added 
around the filter circuit. Place the filter components as close to the chip as possible. 

Pack(-) 1~10mΩ, 50ppm

100100

0.1uF

Bat(-)

SRN SRP

Filter Circuit SRN/SRPRsense Ground
 

Figure 9. Current Sampling Filter Circuit 

 
 Around the SCL and SDA pins, recommending several components to improve ESD performance, 

connecting with a pair of series resistors and a diode on each pin. Of course, in order to minimize 
board size or cost, this I2C related peripheral components could be removed. 
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SCL

SDA

1

5

6

100 100

100100
I2C 

Master

VSS

 
Figure 10. I2C Protection Circuit 

14.2 Layout Example 

GPIO0SDASCL

TSVSS
REG
OUT

SRPBAT

SCL SDA GPIO0

NTC

Cell 

PACK+

PACK-

Vpullup

SRN

Via 

VSS 

 
Figure 11. SY62510VXS Layout Example 

 
 



 

SY62510 
 

DS_SY62510 Rev.1.0                Silergy Corp. Confidential-Prepared for Customer Use Only            
19 
© 2023 Silergy Corp.                                                                                               All Rights Reserved. 

1

2

3

4

5

6

VSS

SRN

SRP

TS

SCL

SDA

BAT

BATS

REGOUT

NC

GPIO0

GPIO1

12

11

10

9

8

7

Thermal Pad

13

SCL

SDA

PACK+

PACK-

NTC

Cell 

Via 

VSS 

VpullupGPIO0

GPIO1

Single point connection

Figure 12. SY62510SZD Layout Example 
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WLCSP-9 Package Outline Drawing for SY62510VXS 

 

              

TOP VIEW                                                     Bottom View 

                                   
Front View                                        Recommended PCB land 

pattern 
                                                                                                               (Reference only) 

 

 
Notes: All dimension in millimeter and exclude mold flash & metal 
burr. 
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DFN 2.5×4-12 Package Outline Drawing SY62510SZD 

 
Top View                                  Bottom View 

 
Front View                     Recommended PCB layout 

                                                                                                      (Reference only) 
 

Notes: All dimension in millimeter and exclude mold flash & metal 
burr. 
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Taping & Reel Specification for SY62510VXS 

1. Taping Orientation 

CSP1.65x1.80 

 
                 Feeding Direction 

2. Carrier Tape & Reel specification for packages 
 

 

 

Reel

Size

 
                  
    

Package 

types 

Tape 

width 

(mm) 

Pocket 

pitch(mm) 

Reel 

size 

(Inch) 

Trailer * 

length(mm) 

Leader * 

length 

(mm) 

Qty per 

reel 

(pcs) 

CSP1.65x1.80 8 4 7" 400 160 3000 
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Taping & Reel Specification for SY62510SZD 

1. Taping Orientation 
DFN2.5x4.0-12 

 

 

 

 

 

 

 

 

 

                                            Feeding Direction  

 

2. Carrier Tape & Reel specification for packages 

 

 

Reel

Size

 
 

Package 
types 

Tape 
width 
(mm) 

Pocket 
pitch(mm) 

Reel 
size 

(Inch) 

Trailer * 
length(mm) 

Leader * 
length 
(mm) 

Qty per 
reel 

(pcs) 

DFN2.5x4.0-12 12 4 13" 400 400 5000 
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Revision History 

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

 

Date Revision Change 

2022/9/8 0.0 Initial Release 

2024/6/25 1.0 Product Release 



 

SY62510 
 

DS_SY62510 Rev.1.0                Silergy Corp. Confidential-Prepared for Customer Use Only            
25 
© 2023 Silergy Corp.                                                                                               All Rights Reserved. 

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. 


