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XC8115/XC8116 Series 
 6V, 1A Ultra-Low Power Load Switch IC 

 

■ GENERAL DESCRIPTION 
The XC8115/XC8116 series are load switch IC with an integrated Pch MOSFET. 
As protection functions, it incorporates thermal shutdown, short-circuit protection, and soft-start (inrush current prevention). 
The soft-start time can be adjusted using an external capacitor. 
By applying a voltage to the EN pin, the IC can be set to stand-by mode. The EN pin input logic can be selected as either 

active-high or active-low. 
The XC8115 series integrates a CL discharge function. The VOUT pin quickly returns to the VSS level when in stand-by. 
The XC8116 series features reverse current protection, preventing reverse current flow when a voltage higher than VIN is 

applied to VOUT during stand-by. 
 

■ APPLICATIONS 
 Wearable devices 
 Industrial equipment 
 IoT devices 

 

■ FEATURES 
Input Voltage        : 1.1 V ~ 6.0 V  

Output Current        : 1A 

ON Resistance        : 150mΩ @ VIN=3.6V  

Quiescent Current     : 0.0μA 

Stand-by Current      : 0.0μA 

Function        : CL Discharge (XC8115) 

         Reverse protection at OFF(XC8116) 

Protective function     : Soft Start (external adjustment) 

  Short-circuit protection 

Thermal shutdown function  

Operating Ambient : -40°C ~ 105°C 

Package      : DFN1515-6A (1.5 x 1.5 x 0.38mm) 

         SOT-25 (2.8 x 2.9 x 1.3mm) 

Environmental Consideration  : EU RoHS Compliant, Pb Free
 

■ TYPICAL APPLICATION CIRCUIT 
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XC8115/XC8116 Series 

 

■ BLOCK DIAGRAM 
XC8115 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Diodes inside the circuits are ESD protection diodes and parasitic diodes. 
 
XC8116 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 * Diodes inside the circuits are ESD protection diodes and parasitic diodes. 
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XC8115/XC8116 
Series 

■ PRODUCT CLASSIFICATION 
 
● Ordering Information 

XC8115①②③④⑤⑥-⑦ (*1) : CL Discharge Function, Without Reverse current protection function 

DESIGNATOR ITEM SYMBOL DESCRIPTION 

① Type 
A High Active 

B Low Active 

②③④ Fixed Number 001 - 

⑤⑥-⑦ (*1) Packages (Order Unit) 
6R-G DFN1515-6A (5,000pcs/Reel) 

MR-G SOT-25 (3,000pcs/Reel) 
(*1) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 

 
 
 

XC8116①②③④⑤⑥-⑦ (*1) : Reverse current protection function 

DESIGNATOR ITEM SYMBOL DESCRIPTION 

① Type 
A High Active 

B Low Active 

②③④ Fixed Number 001 - 

⑤⑥-⑦ (*1) Packages (Order Unit) 
6R-G DFN1515-6A (5,000pcs/Reel) 

MR-G SOT-25 (3,000pcs/Reel) 
(*1) The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant. 
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XC8115/XC8116 Series 

 

■ PIN CONFIGURATION 

 
 

 

 

 

 

 

DFN1515-6A (BOTTOM VIEW)                      SOT-25 (TOP VIEW) 

 
 
 

■ PIN ASSIGNMENT 
PIN NUMBER 

PIN NAME FUNCTIONS 
DFN1515-6A SOT-25 

1 5 VOUT Output Pin 

2 4 CSS Soft-Start Time Setting 

3 2 VSS Ground Pin 

4 3 EN/ENB Enable Pin 

5 - NC No Connection 

6 1 VIN Power Supply Input 

7 - EP 
Exposed thermal pad. 

The exposed pad must be connected to VSS(Pin3). 
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XC8115/XC8116 
Series 

■ PIN FUNCTIONS ASSIGNMENT  
XC8115 

PIN NAME 
(Type) 

EN/ENB 
SIGNAL 

STATUS 
Applied voltage 

to VIN 
Applied voltage 

to VOUT 
Pch Driver 

FET 
Reverse 

Protection 
CL 

Discharge 

EN 
(A Type)  

H Active 

1.1V ~ 6.0V - 
ON - - 

- 1.1V ~ 6.0V 
0V ~ 1.1V - 

Undefined Undefined - 
- 0V ~ 1.1V 

L 
OPEN 

Stand-by 

1.1V ~ 6.0V - 
OFF 

- 
Active 

- 1.1V ~ 6.0V Active 
0V ~ 1.1V - 

Undefined Undefined Undefined 
- 0V ~ 1.1V 

ENB 
(B Type)  

H Stand-by  

1.1V ~ 6.0V - 
OFF 

- 
Active 

- 1.1V ~ 6.0V Active 
0V ~ 1.1V - 

Undefined Undefined Undefined 
- 0V ~ 1.1V 

L Active 

1.1V ~ 6.0V - 
ON - - 

- 1.1V ~ 6.0V 
0V ~ 1.1V - 

Undefined Undefined - 
- 0V ~ 1.1V 

OPEN Undefined - - Undefined Undefined Undefined 
 
XC8116 

PIN NAME 
(Type) 

EN/ENB 
SIGNAL 

STATUS 
Applied voltage 

to VIN 
Applied voltage 

to VOUT 
Pch Driver 

FET 
Reverse 

Protection 

EN 
(A Type)  

H Active 

1.1V ~ 6.0V - 
ON - 

- 1.1V ~ 6.0V 
0V ~ 1.1V - 

Undefined Undefined 
- 0V ~ 1.1V 

L 
OPEN 

Stand-by 

1.1V ~ 6.0V - 
OFF 

- 
- 1.1V ~ 6.0V Active 

0V ~ 1.1V - 
Undefined Undefined 

- 0V ~ 1.1V 

ENB 
(B Type)  

H Stand-by  

1.1V ~ 6.0V - 
OFF 

- 
- 1.1V ~ 6.0V Active 

0V ~ 1.1V - 
Undefined Undefined 

- 0V ~ 1.1V 

L Active 

1.1V ~ 6.0V - 
ON - 

- 1.1V ~ 6.0V 
0V ~ 1.1V - 

Undefined Undefined 
- 0V ~ 1.1V 

OPEN Undefined - - Undefined Undefined 
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XC8115/XC8116 Series 

 

■ ABSOLUTE MAXIMUM RATINGS 
 

   Ta=25°C 
PARAMETER SYMBOL RATING UNIT 
VIN Pin Voltage VIN -0.3 ~ 6.6 V 

VOUT Pin Voltage VOUT -0.3 ~ 6.6 V 

EN/ENB Pin Voltage VEN/ENB -0.3 ~ 6.6 V 

CSS Pin Voltage VCSS -0.3 ~ 6.6 V 

VOUT Pin Current IOUT 2.0 A 

Power Dissipation 
DFN1515-6A 

Pd 
1000 (JESD51-7 board) (*1) mW 

SOT-25 950 (JESD51-7 board) (*1) mW 

Junction Temperature Tj -40 ~ 150 ℃ 

Storage Temperature Tstg -55 ~ 150 °C 

All voltages are based on the VSS. 
(*1) The power dissipation figure shown is PCB mounted and is for reference only. 

Please refer to PACKAGING INFORMATION for the mounting conditions. 
 
 
 

■ Recommended Operating Conditions 
PARAMETER SYMBOL MIN. TYP. MAX. UNIT 

Input Voltage 

Applied voltage to VOUT : 
0V ~ 1.1V 

VIN 
1.1 - 6.0 

V 
Applied voltage to VOUT : 

1.1V ~ 6.0V 
0.0 - 6.0 

Output Voltage 

Applied voltage to VIN : 
0V ~ 1.1V 

VOUT 
1.1 - 6.0 

V 
Applied voltage to VIN : 

1.1V ~ 6.0V 
0.0 - 6.0 

Output Current IOUT - - 1.0 A 

EN/ENB Pin Voltage VEN/ENB 0.0 - 6.0 V 

Operating Ambient Temperature Topr -40 - 105 °C 

Junction Temperature Tj -40 - 125 °C 

Css Capacitor (Effective Value) Css Open - Any μF 

Input Capacitor (Effective Value) (*1) CIN Open - Any μF 

Output Capacitor (Effective Value) (*2) CL Open - Any μF 
All voltages are based on the VSS. 
 
(*1) The XC8115/XC8116 series does not require an input capacitor (CIN) for normal operation. However, it is recommended  

to connect a ceramic capacitor of 0.01 µF or greater as close to VIN pin as possible to prevent malfunctions caused by 
fluctuations in the input power supply and to protect against external surge voltages. 
 

(*2) The XC8115/XC8116 series does not require an output capacitor (CL) for normal operation. However, it is recommended  
to connect a ceramic capacitor of 0.01 µF or greater as close to VOUT pin as possible to suppress output voltage  
fluctuations caused by load transient responses and to protect against external surge voltages. 
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XC8115/XC8116 
Series 

■ ELECTRICAL CHARACTERISTICS 
EN Pin : High Active Product (A Type) Ta = 25°C 

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT CIRCUIT 

Operating Voltage Range VIN - 1.1 - 6.0 V - 

Stand-by Current ISTB VEN=0V, VCSS=VOUT=Open - 5 130 nA ① 

Quiescent Current at EN High IQ_EH 
VEN=5.0V,  
VCSS=VOUT=Open 

- 1 40 nA ① 

Quiescent Current at EN Middle IQ_EM 
VEN=3.0V, 
VCSS=VOUT=Open 

- 0.25 0.60 μA ① 

Quiescent Current at Startup IQ_SU VCSS=5.0V, VOUT=0V - 15.0 23.5 μA ① 

Driver Leakage Current ILEAK VCSS=5.0V, VOUT=0V - 5 40 nA ① 
Reverse Current 
(XC8116 only) 

IREV VIN=0V, VEN=0V, VOUT=5.0V - 5 130 nA ① 

CSS Pull-down Current ICSS_PD VCSS=5.0V 0.84 2.20 3.96 μA ① 

CSS Pull-up Resistor RCSS_PU VEN=0V, VCSS=0V 8 15 22 kΩ ① 

Turn ON Voltage VON VIN - VCSS, at VCSS rising 0.10 0.36 0.69 V ① 

Soft-Start Time1 tSS1 
CSS=Open, RL=Open 
from: VOUT=VIN x 0.1 
to: VOUT=VIN x 0.9 

 60  μs ③ 

Soft-Start Time2 tSS2 
CSS=1nF, RL=Open 
from: VOUT=VIN x 0.1 
to: VOUT=VIN x 0.9 

1.01 1.80 4.77 ms ③ 

Turn ON Delay Time1 tON1 
CSS=Open, RL=Open 
from: EN “L” to “H” 
to: VOUT= VIN x 0.1 

 90  μs ③ 

Turn ON Delay Time2 tON2 
CSS=1nF, RL=Open 
from: EN “L” to “H” 
to: VOUT= VIN x 0.1 

 550  μs ③ 

Turn OFF Delay Time tOFF 
RL=100Ω 
from: EN “H” to “L” 
to: VCSS = 1.0V 

- 5 - μs ③ 

Short Circuit Detect Voltage VSHORT 
VIN - VOUT, at VOUT falling 
VCSS=0V 

0.43 0.57 0.96 V ① 

Short Current ISHORT VOUT=0V, VCSS=Open 24 45 80 mA ① 

Thermal Shutdown Enable Voltage VTSD_EN VIN - VOUT 0.12 0.36 0.68 V ① 

Thermal Shutdown Temperature TTSD at temperature rising - 140 - °C - 

Thermal Shutdown Hysteresis TTSDH - - 25 - °C - 

EN “H” Voltage VENH Topr_MIN to Topr_MAX 
(*1) 1.1 - 6.0 V ① 

EN “L” Voltage VENL Topr_MIN to Topr_MAX 
(*1) VSS - 0.4 V ① 

EN Pin Pull-down Current IEN_PD 
VCSS=5.0V 
Topr_MIN to Topr_MAX 

(*1) 
- 0.2 0.41 μA ① 

EN “L” Current IENL VEN=0V -0.1 0.0 0.1 μA ① 

CL Discharge Resistor (XC8115 only) RDCHG VEN=0V, VOUT=1.0V 50 100 150 Ω ① 
Unless otherwise stated, VIN=VEN=5.0V, CL=1μF 

(*1) Design value 
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XC8115/XC8116 Series 

 

■ ELECTRICAL CHARACTERISTICS 
EN Pin : High Active Product (A Type) Ta = 25°C 

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT CIRCUIT 

Switch ON Resistor RON 

DFN1515-6A 

IOUT=200mA 
VIN=1.5V 

- 320 570 

mΩ ② 

IOUT=200mA 
VIN=3.6V 

- 150 269 

IOUT=200mA 
VIN= 5.0V 

- 130 241 

SOT-25 

IOUT=200mA 
VIN=1.5V 

- 350 607 

IOUT=200mA 
VIN=3.6V 

- 180 291 

IOUT=200mA 
VIN=5.0V 

- 160 262 

Unless otherwise stated, VIN=VEN=5.0V, CL=1μF  
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XC8115/XC8116 
Series 

■ ELECTRICAL CHARACTERISTICS 
ENB Pin : Low Active Product (B Type) Ta = 25°C 

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT CIRCUIT 

Operating Voltage Range VIN - 1.1 - 6.0 V - 

Stand-by Current ISTB VENB=6.0V, VCSS=VOUT=Open - 5 130 nA ① 

Quiescent Current at EN High IQ_EH 
VENB=0V,  
VCSS=VOUT=Open 

- 1 40 nA ① 

Quiescent Current at EN Middle IQ_EM 
VENB=3.0V, 
VCSS=VOUT=Open 

- 0.25 0.60 μA ① 

Quiescent Current at Startup IQ_SU VCSS=5.0V, VOUT=0V - 15.0 23.5 μA ① 

Driver Leakage Current ILEAK VCSS=5.0V, VOUT=0V - 5 40 nA ① 
Reverse Current 
(XC8116 only) 

IREV VIN=0V, VENB=6.0V, VOUT=5.0V - 5 130 nA ① 

CSS Pull-down Current ICSS_PD VCSS=5.0V 0.84 2.20 3.96 μA ① 

CSS Pull-up Resistor RCSS_PU VENB=6.0V, VCSS=0V 8 15 22 kΩ ① 

Turn ON Voltage VON VIN - VCSS, at VCSS rising 0.10 0.36 0.69 V ① 

Soft-Start Time1 tSS1 
CSS=Open, RL=Open 
from: VOUT=VIN x 0.1 
to: VOUT=VIN x 0.9 

 60  μs ③ 

Soft-Start Time2 tSS2 
CSS=1nF, RL=Open 
from: VOUT=VIN x 0.1 
to: VOUT=VIN x 0.9 

1.01 1.80 4.77 ms ③ 

Turn ON Delay Time1 tON1 
CSS=Open, RL=Open 
from: ENB “H” to “L” 
to: VOUT= VIN x 0.1 

 90  μs ③ 

Turn ON Delay Time2 tON2 
CSS=1nF, RL=Open 
from: ENB “H” to “L” 
to: VOUT= VIN x 0.1 

 550  μs ③ 

Turn OFF Delay Time tOFF 
RL=100Ω 
from: ENB “L” to “H” 
to: VCSS = 1.0V 

- 5 - μs ③ 

Short Circuit Detect Voltage VSHORT 
VIN - VOUT, at VOUT falling 
VCSS=0V 

0.43 0.57 0.96 V ① 

Short Current ISHORT VOUT=0V, VCSS=Open 24 45 80 mA ① 

Thermal Shutdown Enable Voltage VTSD_EN VIN - VOUT 0.12 0.36 0.68 V ① 

Thermal Shutdown Temperature TTSD at temperature rising - 140 - °C - 

Thermal Shutdown Hysteresis TTSDH - - 25 - °C - 

EN “H” Voltage VENH Topr_MIN to Topr_MAX 
(*1) VSS - 0.4 V ① 

EN “L” Voltage VENL Topr_MIN to Topr_MAX 
(*1) 1.1 - 6.0 V ① 

EN “H” Current IENH VIN=VENB=6.0V, VCSS=0V -0.1 0.0 0.1 μA ① 

EN “L” Current IENL VENB=0V -0.1 0.0 0.1 μA ① 

CL Discharge Resistor (XC8115 only) RDCHG VENB=6.0V, VOUT=1.0V 50 100 150 Ω ① 
Unless otherwise stated, VIN=5.0V, VENB=0V, CL=1μF  

(*1) Design value 
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XC8115/XC8116 Series 

 

■ ELECTRICAL CHARACTERISTICS 
ENB Pin : Low Active Product (B Type) Ta = 25°C 

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT CIRCUIT 

Switch ON Resistor RON 

DFN1515-6A 

IOUT=200mA 
VIN=1.5V 

- 320 570 

mΩ ② 

IOUT=200mA 
VIN=3.6V 

- 150 269 

IOUT=200mA 
VIN= 5.0V 

- 130 241 

SOT-25 

IOUT=200mA 
VIN=1.5V 

- 350 607 

IOUT=200mA 
VIN=3.6V 

- 180 291 

IOUT=200mA 
VIN=5.0V 

- 160 262 

Unless otherwise stated, VIN=5.0V, VENB=0V, CL=1μF  
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XC8115/XC8116 
Series 

■ TEST CIRCUITS  
 
CIRCUITS ① 

 

 

 

 

 

 

 

 

 

 

CIRCUITS ② 

 

 

 

 

 

 

 

 

 

 

CIRCUITS ③ 

 

 

  

EN / ENB

VIN VOUT

CSS

VSS

A

A

ISTB
IQ
IOP

IENH
IENL

IREV
ILEAK
IOUT
RDCHG
ISHORT

A
ICSS_PD
RCSS_PU

A

EN / ENB

VIN VOUT

CSS

VSS

A



 

12/27 

XC8115/XC8116 Series 

 

■ OPERATIONAL EXPLANATION 
 

 

 

 

 

 

 

【Recommended Components】(*1) 

 MANUFACTURE PRODUCT NUMBER VALUE 

CIN (*2) - - Open ~ Any 

CL (*3) - - Open ~ Any 

CSS - - Open ~ Any 
(*1) Select the appropriate parts according to the operating conditions (ambient temperature, input / output voltage). 
 
(*2) The XC8115/XC8116 series does not require an Input Capacitor (CIN) for normal operation.  

However, it is recommended to connect a ceramic capacitor of 0.01 µF or greater as close to VIN pin 
as possible to prevent malfunctions caused by fluctuations in the input power supply and 
to protect against external surge voltages. 

 
(*3) The XC8115/XC8116 series does not require an Output Capacitor (CL) for normal operation. 

However, it is recommended to connect a ceramic capacitor of 0.01 µF or greater as close to VOUT pin 
as possible to suppress output voltage fluctuations caused by load transient responses and 
to protect against external surge voltages. 
 

■ Application Circuit Examples 
<Power Multiplexer> 

Two XC8116 Series devices, which provide reverse current protection during stand-by, are used to switch VOUT between VIN1 and 
VIN2 based on an external signal. By combining an EN active-high product (A type) and an EN active-low product (B type), VOUT 
can be switched using a single external control signal. 
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CSS

VSS

XC8116B

ENB

VIN VOUT

CSS

VSS

VOUT

VIN2



 

13/27 

XC8115/XC8116 
Series 

■ OPERATIONAL EXPLNATION  
The XC8115/XC8116 series are load switch IC with an integrated Pch MOSFET. 
The XC8115/XC8116 series integrates EN control circuit, thermal shutdown, short-circuit detection, current limiting for shorted 

output, reverse current protection circuit, control block and other functional elements. The control block regulates the gate voltage 
of the internal switch FET. 

 
XC8115 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
XC8116 
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XC8115/XC8116 Series 

 

■ OPERATIONAL EXPLNATION  
<Enable function> 

The IC’s internal circuitry can be set to either operating mode or stand-by mode via signals applied to the EN/ENB pins. 
 
 

EN High Active : A Type 
For EN active-high product, during VENL detection or from IC startup until the CSS pin drops to near 0V (≈ soft-start completion), 

the EN pin is pulled down by IEN_PD (TYP. 0.2μA). After startup is complete, the EN pin becomes open. 
 
When controlling the EN pin with an N-channel open-drain configuration, the voltage applied to the EN pin (VENH) drops from  
the pull-up voltage (Vpull) by an amount equal to IEN_PD (MAX. 0.41μA) × the pull-up resistor (Rpull). When pulled up,  
configure Vpull and Rpull so that VENH (MIN. 1.1V) is reliably applied to the EN pin. 
 

Example: VENB when Vpull = 2.0V and Rpull = 1MΩ.  
VENB = Vpull - IEN_PD x Rpull = 2.0V - 0.41μA x 1MΩ = 1.59V (≧ VENH_MIN) 

 
 

EN Low Active : B Type 
Since the ENB pin of EN active-low product is open, ensure that a voltage corresponding to VENH or VENL is reliably applied. 
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XC8115/XC8116 
Series 

■ OPERATIONAL EXPLANATION  
<Startup Mode / Soft-Start>   

This function suppresses the inrush current that charges the output capacitor (CL) during IC startup and reduces fluctuations in 
the input voltage. 
 
The soft-start time tSS (the time for VOUT to rise to VIN) is determined by VIN and the capacitance CSS connected to the CSS pin, 

  and can be calculated using the following formula. 
 

tSS = CSS × VIN / ICSS_PD 
 
The inrush current (IINRUSH) can also be calculated using the following formula. 

 
IINRUSH = CL / CSS × ICSS_PD 

 
 

CSS vs tSS (VIN=5V, CL=10μF) 
CSS tSS 

1nF 1.8ms 

10nF 18ms 

100nF 181ms 

1μF 1.81s 
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XC8115/XC8116 Series 

 

■ OPERATIONAL EXPLANATION 
When the VOUT pin voltage rises to the VIN pin voltage and the CSS pin voltage drops to near 0V, the IC transitions from startup 

mode to normal operation. 
After transitioning to normal operation, the IC’s supply current changes from IQ_SU (TYP. 15μA) to either IQ_EH (TYP. 0.0μA) or 

IQ_EM (TYP. 0.25μA). When transitioning to normal operation, the IC’s supply current becomes IQ_EH (TYP. 0.0μA) by setting the EN 
pin voltage to equal to or higher than the VIN pin voltage for Type A, and by setting the EN pin voltage to 0 V for Type B. 
The time for the VOUT pin voltage to rise to the VIN pin voltage is equal to tSS plus tON (TYP. 90μs) after the input power is turned 

on or EN = ‘H’ or ENB = ‘L’ is applied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

As the output capacitor is large-capacity, or during heavy loads 
If the VIN pin voltage is 1.5V or higher and the inrush current (IINRUSH) is set to ISHORT (TYP. 45mA) or higher, the VOUT pin voltage 

will rise using ISHORT (TYP. 45mA) during the startup mode. 
 Subsequently, once the VOUT pin voltage reaches 0.42V (TYP.) or higher, the VOUT pin voltage will continue to rise up to the VIN 
pin voltage using the configured inrush current (IINRUSH), and the device will transition from startup mode to normal operation. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

* CL Discharge is available only on the XC8115 series.  
For the XC8116 series, VOUT becomes floating when the device is in stand-by mode. 
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XC8115/XC8116 
Series 

■ OPERATIONAL EXPLANATION  
< Thermal shutdown >  

The device integrates a thermal shutdown function for over-temperature protection. 
When the junction temperature reaches TTSD (TYP. 140°C) while the voltage difference between VIN and VOUT is greater than 

VTSD_EN (TYP. 0.36V), the internal switch FET is forcibly turned off. 
While the internal switch FET remains off, if the junction temperature decreases to TTSD - TTSDH (TYP. 25°C) and the voltage at 

the CSS pin rises to VIN - VON (TYP. 0.36V), the device initiates the soft-start operation again (auto-recovery). 
 

 
 

 

< Short-Circuit Protection > 

After VOUT has started up, if a sudden overcurrent flows to the output due to a load short, and the voltage difference  
between VIN and VOUT exceeds VSHORT (TYP. 0.57V), the short-circuit protection function is activated. 
When the short-circuit protection operates, the internal switch FET is turned off. 
 
Subsequently, the voltage at the CSS pin is increased by the CSS pin pull-up resistor RCSS_PU (TYP. 15kΩ). 
When the voltage at the CSS pin rises to VIN - VON (TYP. 0.36V), the internal switch FET is turned on again, and the CSS pin 

control switches from pull-up to pull-down. 
After the internal switch FET turns on, if the output remains shorted, the output current is limited to ISHORT (TYP. 45mA).  

If the short-circuit condition is cleared, the device initiates the startup operation through the soft-start sequence. 
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XC8115/XC8116 Series 

 

■ OPERATIONAL EXPLANATION  
< CL Discharge Function > * XC8115 series only 

The XC8115 series integrates a discharge resistor and an Nch FET connected between the VOUT pin and the VSS pin. 
This Nch FET turns ON when the IC enters stand-by mode (XC8115A: EN = “L”, XC8115B: ENB = “H”), discharging the CL. 

 
  The discharge resistor is set to RDCHG (TYP. 100Ω). 
The output discharge time tDCHG is determined by RDCHG and CL, and can be calculated using the following equation: 
 

tDCHG = RDCHG × CL × ln (VOUT_ini / VOUT) 
VOUT_ini: Output voltage before discharge 

VOUT: Output voltage after discharge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

< Reverse current protection function > 

The XC8116 series prevents reverse current from VOUT pin to VIN pin during stand-by mode.  
Even if a voltage higher than VIN is applied to the VOUT pin, no current flows from VOUT pin to VIN pin, preventing IC damage. 
 
* The XC8115 series prevents reverse current flow from the VOUT pin to the VIN pin during stand-by mode,  

while simultaneously enabling the CL discharge function. 
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XC8115/XC8116 
Series 

■ NOTES ON USE 
1.   For the phenomenon of temporal and transitional voltage decrease or voltage increase, the IC may be damaged or 

deteriorated if IC is used beyond the absolute MAX. specifications. Also, if used under out of the recommended operating 
range, the IC may not operate normally or may cause deterioration. 
 

2.   When transitioning from normal operation to stand-by mode, the CSS pin voltage rises to the VIN voltage. If the IC is 
reactivated (exiting stand-by mode) before the CSS pin voltage reaches the VIN voltage, the external soft-start adjustment 
function using the CSS capacitor may not operate correctly.  
 To ensure the soft-start function operates reliably, allow sufficient wait time for the CSS pin voltage to rise completely.  
 

3.   If the output capacitance is large and the configured soft-start time is short, the inrush current during startup will increase. 
Particularly under low input voltage conditions, the increased ON-resistance of the switch FET may prevent this startup inrush 
current from flowing. This can trigger the short-circuit protection function, leading to a startup failure. 
 Therefore, when operating with an input voltage of 1.5V or lower, configure the soft-start time to satisfy the following 
condition.  

CL / CSS < 100 
 

4.   Torex places an importance on improving our products and their reliability. We request that users incorporate fail-safe 
designs and post-aging protection treatment when using Torex products in their systems.  
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■ TYPICAL PERFORMANCE CHARACTERISTICS 
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■ TYPICAL PERFORMANCE CHARACTERISTICS 

 

(4) Quiescent Current at Startup vs Ambient Temperature (5) Reverse Current vs Ambient Temperature
XC8115A / XC8116A XC8116A
VEN=VCSS=VIN, VOUT=0V VIN=VEN=0V, VOUT=5V, VCSS=Open

(6) CSS Pull-down Current vs Ambient Temperature (7) Short Current vs Ambient Temperature
XC8115A / XC8116A XC8115A / XC8116A
VEN=VCSS=VIN, VOUT=0V VEN=VIN, VCSS=Open, VOUT=0V

(8-1) EN Pin Pull-down Current vs Enable Voltage (8-2) EN Pin Pull-down Current vs Ambient Temperature 
XC8115A / XC8116A XC8115A / XC8116A
VCSS=VIN=5V, VOUT=Open VEN=VCSS=VIN=5V, VOUT=Open
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■ TYPICAL PERFORMANCE CHARACTERISTICS 

 

(9) EN “H” Current vs Ambient Temperature (10) EN “L” Current vs Ambient Temperature
XC8115A / XC8116A XC8115A / XC8116A
VEN=VIN, VCSS=VOUT=Open VEN=0V, VCSS=VOUT=Open

(11) EN “H”, “L”  Current vs Enable Voltage (12) CL Discharge Resistor vs Ambient Temperature
XC8115A / XC8116A XC8115A / XC8116A
VIN=6V, VCSS=VOUT=Open VEN=0V, VCSS=Open, VOUT=1V

(13) Switch ON Resistor vs Ambient Temperature (14) Switch ON Resistor vs Ambient Temperature
XC8115 / XC8116 DFN1515-6A XC8115 / XC8116 SOT-25
VEN=VIN, VCSS=Open VEN=VIN, VCSS=Open
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■ TYPICAL PERFORMANCE CHARACTERISTICS 

 

(15) Short Circuit Detect Voltage vs. Ambient temperture (16) Thermal Shutdown Enable Voltage vs. Ambient temperture
XC8115A / XC8116A XC8115A / XC8116A
VEN=VIN VEN=VIN

(17) EN “H” Voltage vs Ambient Temperature (18) EN “L” Voltage vs Ambient Temperature
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■ TYPICAL PERFORMANCE CHARACTERISTICS 

 

(19-1) Start-up Waveform (at light load) (19-2) Start-up Waveform (at heavy load)
XC8115A / XC8116A XC8115A / XC8116A
VIN=3.6V, VEN=0V→3.6V (tr=1V/μs) VIN=3.6V, VEN=0V→3.6V (tr=1V/μs)
CIN=1μF (CGA3E3X5R1H105K) CIN=1μF (CGA3E3X5R1H105K)
CL=10μF (RDEC71H106K3K1C03B) CL=60μF (RDEC71H106K3K1C03B x 6)
CSS=1nF (GRM1882C1H102JA01D) CSS=1nF (GRM1882C1H102JA01D)

(20) Short-circuit operation waveform
XC8115A / XC8116A
VIN=6V, VEN=6V
CIN=1μF (CGA3E3X5R1H105K)
CL=1μF (CGA3E3X5R1H105K)
CSS=1nF (GRM1882C1H102JA01D)

Time : 400μs/div

VOUT : 1.0V/div

Inrush Current : 50mA/div

VIN : 1.0V/div

Time : 500μs/div

VOUT : 1.0V/div
Inrush Current : 100mA/div

VIN : 1.0V/div

Output Current : 20A/div

VOUT : 2.0V/div

Time : 10μs/div

VEN : 4.0V/divVEN : 4.0V/div
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■ PACKAGING INFORMATION 
 

For the latest package information, please visit www.torex.co.jp/technical-support/packages/  
 

PACKAGE OUTLINE / LAND PATTERN THERMAL CHARACTERISTICS 

DFN1515-6A DFN1515-6A PKG DFN1515-6A Power Dissipation 

SOT-25 SOT-25 PKG SOT-25 Power Dissipation 

 
  

http://www.torex.co.jp/technical-support/packages/
https://www.torexsemi.com/file/DFN1515-6A/DFN1515-6A-pkg.pdf
https://product.torexsemi.com/files/packages/dfn1515-6a-pd.pdf
https://www.torexsemi.com/file/SOT-25/SOT-25-pkg.pdf
https://www.torexsemi.com/file/SOT-25/SOT-25-pd.pdf
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■ Marking 

 

 
 
  

①,②,③ represents Product, Type.

MARK

① ② ③

1 U 0 XC8115A001**-G

1 U 1 XC8115B001**-G

1 U 2 XC8116A001**-G

1 U 3 XC8116B001**-G

④,⑤ represents production lot number

01～09, 0A～0Z, 11～9Z, A1～A9, AA～AZ, B1～ZZ in order. (G, I, J, O, Q, W excluded)

* No character inversion used.

PRODUCT SERIES

1 2 3

5 4

① ② ③ ④ ⑤

SOT-25 DFN1515-6A

④
⑤

②
③

①1

2

3

6

5

4
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