
                            

  JW7112 

3A Power-Distribution Switch 

             with Low Resistance 

Parameters Subject to Change Without Notice    

 

 
 

JW7112 Rev.0.19                          JoulWatt® Proprietary Information. Patent Protected.                         1 

Unauthorized Photocopy and Duplication Prohibited.                       

DESCRIPTION 

JW
®
7112 is a small, low RON, signal-channel 

power-distribution switch with controlled turn-on 

slew rate. The device contains a N-channel 

MOSFET that can operate over an input voltage 

range of 2.8V to 16V and can support a maximum 

continuous current of 3A. Externally 

programmable rising time control helps to 

minimize input inrush current during start-up. 

The wide input voltage range of the switch makes 

JW7112 versatile solution for many different 

voltage rails. The EN pin controls ON/OFF for 

each JW7112 distribution switch, so one DC/DC 

converter can deliver power to several 

requirements and total power efficiency is 

maximized. JW7112 provide a complete 

protection solution, including current-limit 

protection, short-circuit protection (SCP), 

over-temperature protection (OTP) and under 

voltage lockout protection (UVLO). The device 

offers a programmable current-limit threshold via 

an external resistor. 

The JW7112 integrates a 100Ω pull-down resistor 

for quick output discharge when the switch is 

turned off. 

CCoommppaannyy’’ss  LLooggoo  iiss  PPrrootteecctteedd,,  ““JJWW””  aanndd  ““JJOOUULLWWAATTTT””  aarree  RReeggiisstteerreedd  

TTrraaddeemmaarrkkss  ooff  JJoouullWWaatttt  tteecchhnnoollooggyy  IInncc.. 

FEATURES 

 2.8V to 16V Operating Input Range 

 50mΩ On Resistance 

 Low 150μA Quiescent Current 

 Low Shutdown Current: < 10μA 

 ON/OFF Control 

 Programmable Output Current Limit   

 Configurable Output Voltage Rise Time 

 Constant-Current During Short-circuit 

 Over-temperature Protection 

 Under Voltage Lockout Protection 

 Quick Output Discharge 

APPLICATIONS 

 LCD Monitor TV 

 USB Ports 

 Laptop, Notebook Computers 

 Portable Equipment 
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ORDER INFORMATION 

Notes： 

Line2: Lot number

Week code
Year code

Line1:

JW
Product code 

Joulwatt LOGO

JW # TRPBF
PB Free
Tape and Reel(If ”TR” is not shown, it means tube)
Package Code
Part No.

1)

2)

Line1:

JW

Joulwatt LOGO
Product code 

Year code

Line2:

YW

Lot number
Week code

YW

  Internal control code
DFN2x2-6
SOT23-6:
SOT23-5

ESOP8：

 

PIN CONFIGURATION 

 TOP VIEW 
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DEVICE1) PACKAGE TOP MARKING2) 

JW7112DFNB#TRPBF DFN2X2-6 
JWH3□ 

YW□□□ 

JW7112ESOP#TRPBF ESOP8 
JW7112 

YW□□□□□ 

JW7112SOTA#TRPBF SOT23-5 
JWH4□ 

YW□□□ 

JW7112SOTB#TRPBF SOT23-6 
JWH5□ 

YW□□□ 



JW7112                                               JoulWatt  

 
 

 

 

 
 

JW7112 Rev.0.19                          JoulWatt® Proprietary Information. Patent Protected.                         3 

Unauthorized Photocopy and Duplication Prohibited.                       

ABSOLUTE MAXIMUM RATING1） 
VIN PIN Voltage  ..................................................................................................................... -0.3V to 18V 

VOUT PIN Voltage.................................................................................................................... -0.3V to 18V 

SS PIN Voltage............................................................................................................................-0.3V to 6V 

EN PIN Voltage............................................................................................................................-0.3V to 6V 

ISET PIN Voltage.........................................................................................................................-0.3V to 6V 

Junction Temperature
2) 3)

  ....................................................................................................-40 ºC to150ºC 

Storage Temperature  ........................................................................................................-65ºC to +150ºC 

RECOMMENDED OPERATING CONDITIONS 

VIN PIN Voltage  ...................................................................................................................... 2.8V to 16V 

EN PIN Voltage...........................................................................................................................0V to 5.5V 

CSS_MIN...................................................................................................................................................1nF 

Operating Junction Temperature…..................................................................................... -40ºC to 125ºC  

THERMAL PERFORMANCE4）                                                     θJA     θJc

                                                                      

DFN2X2-6..............................................................................................................................120....34ºC/W 

ESOP8.....................................................................................................................................50....10ºC/W 

SOT23-5...............................................................................................................................220....130ºC/W 

SOT23-6...............................................................................................................................220....130ºC/W 

Note： 

1) Exceeding these ratings may damage the device.  

2) The JW7112 guarantees robust performance from -40°C to 150°C junction temperature. The junction temperature 

range specification is assured by design, characterization and correlation with statistical process controls. 

3) The JW7112 includes thermal protection that is intended to protect the device in overload conditions.  

4) Measured on JESD51-7, 4-layer PCB.
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ELECTRICAL CHARACTERISTICS 

TA = +25°C, VIN = 12V, VEN = 5V, unless otherwise stated. 

Item Symbol Condition
5)

 Min. Typ. Max. Units 

Power Supply 

Input Quiescent Current IQ VIN = 12V,VEN = 5V, VOUT = Open  150 200 uA 

Input Shutdown Current ISHDN VIN = 12V, VEN = 0V VOUT = Open   1 uA 

Input UVLO VUVLO VIN Rising 2.45 2.6 2.75 V 

Input UVLO Hysteresis △ VUVLO VIN Decreasing  200  mV 

Power Switch 

Switch On-Resistance RDS(ON) 

SOP-8P TJ = +25°C, VIN = 12V  60  

mΩ 
SOT2x3-5 TJ = +25°C, VIN = 12V  50  

SOT2x3-6 TJ = +25°C, VIN = 12V  50  

DFN2X2-6 TJ = +25°C, VIN = 12V  60  

Current Limit and Short Circuit Protections 

Current Limit Voltage VISET   0.4  V 

Current-Limit  

(maximum DC output current) 
ILIMIT 

VIN = 12V,VEN = 5V, RSET=20K 

VOUT > VIN – 1V 
 2.5  A 

Short Circuit Voltage 

Threshold5) 
VSC   1  V 

Short Circuit Current ISHORT VIN = 12V,VEN = 5V,VOUT < 1V  0.3  A 

Soft-Start Control 

Soft-Start Current ISS VIN = 12V,VEN = 5V 1 2 3 uA 

Soft-Start Time tR 

VIN = 12V, VEN = 5V, COUT = 1uF, CSS = 

Open 
 1.38  ms 

VIN = 12V, VEN = 5V, COUT = 1uF, CSS = 

1nF 
 1  ms 

VIN = 12V, VEN = 5V, COUT = 470uF, CSS 

= open  No Load 
 1  ms 

VIN = 12V, VEN = 5V, COUT = 470uF, CSS 

= open  Load = 2A 
 1  ms 

Soft-start Discharge 

Resistance 
RSS_DIS VIN = 12V,VEN = 0V  250  Ω 

Enable Pin 

EN High Level Voltage VENH  2  5.5 V 

EN Low Level Voltage VENL    0.6 V 

EN Input Leakage Current ILEAK-EN VIN = 12V, VEN = 0V and 5V   1 uA 

Turn-On Time tON COUT = 1uF, RL = 100Ω. See Figure 1.  1.5  ms 

Turn-Off Time tOFF COUT = 1uF, RL = 100Ω. See Figure 1.  54  us 
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Turn-On Delay Time tD    300 us 

Output Discharge 

Discharge Resistance RDIS VIN = 12V, VEN = 0V  100  Ω 

Over-Temperature Protection (OTP) 

Thermal Shutdown 

Threshold5) 
TSHDN Enabled, VOUT = Open, TJ rising  150  °C 

Thermal Shutdown 

Hysteresis5) 
THYS Enabled, VOUT = Open, TJ falling  50  °C 

Note： 

5) Guaranteed by design.  
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Figure 1. Voltage Waveforms 
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PIN DISCRIPTION 

Pin 
Name Description 

SOT23-5 SOT23-6 ESOP8 DFN2X2-6 

5 6 1 1 VIN Power supply and switch input 

2 2 6 4 GND Ground.  

3 3 7 5 EN Active high control input. Do not leave floating. 

4 4 3 3 SS 
Soft-start pin. Place a 1nF or greater capacitor between 

this pin to ground. 

- 5 2 2 ISET 
Current-limit set pin. Connect a resistor to ground to 

adjust OCP level. 

1 1 8 6 VOUT Switch output 

- - 4 - - NC 

- - 5 - - NC 

 

BLOCK DIAGRAM 
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FUNCTIONAL DESCRIPTION 

Under-voltage Lockout (UVLO) 

The JW7112 power switch integrates an 

under-voltage lockout circuit to keep the output 

shuts off until internal circuitry is operating 

properly. The UVLO circuit has hysteresis and a 

de-glitch feature so that it will typically ignore 

undershoot transients on the input. When input 

voltage exceeds the UVLO threshold, the output 

voltage starts a soft-start to reduce the inrush 

current. 

Current Limit Protection 

The JW7112 power switch provides the current 

limit protection. During current limit, the device 

limits output current at current limit threshold 

programmed through external resistor. For reliable 

operation, the device should not be operated in 

current limit for extended period time. 

Short Circuit Protection (SCP) 

When the output voltage drops below VIN-1V, 

which is caused by over load or short-circuit, or at 

the very beginning of the soft-start when 

VOUT<1V, the devices limit the output current 

down to a safe level. The short circuit current-limit 

is used to reduce the power dissipation during 

short-circuit condition. If the junction temperature 

is over the thermal shutdown temperature, the 

device will trigger the over temperature protection. 

Soft-Start 

The JW7112 provides an adjustable soft-start 

circuitry to control rise rate of the output voltage 

and limit the current surge during start-up. The 

soft-start ramp-up rate is controlled by a capacitor 

from SS pin to ground. the soft start time can be 

calculated by this following equation: 

tR = R0*CSS/6 

Where tR = soft start time 

R0 = 6MΩ 

 tR is the soft start time of VOUT rising from 10% 

to 90%, of which unit is millisecond. CSS is the 

value of the capacitor connected from SS pin to 

GND, of which unit is micro-Farad. VIN is the 

amplitude of input voltage applied to this device, of 

which unit is volt. ISS is the SS pin charge current. 

If the SS pin is left floating the soft start time is 

1.38ms when VIN=12V. 

Enable/Disable 

Pull the EN below 0.6V to disable the device and 

pull EN above 2V to enable the device. When the 

IC is disabled the supply current is reduced to less 

than 30μA. The enable input is compatible with 

both TTL and CMOS logic levels. The EN pin 

cannot be left floating. 

Under-Voltage Lockout (UVLO) 

Whenever the input voltage falls below UVLO 

threshold , the power switch is turned off. This 

facilitates the design of hot-insertion systems 

where it is not possible to turn off the power switch 

before input power is removed. 

Over-Temperature Protection 

Thermal protection prevents the IC from damage 

when the die temperature exceeds safe margins. 

This mainly occurs when heavy-overload or 

short-circuit faults occurs. The JW7112 

implements a thermal sensing circuit to monitor 

the operating junction temperature. Once the die 

temperature rises to approximately +150°C , the 

thermal protection feature activates as follows: 

The internal thermal sense circuitry turns the 

power switch off , thus preventing the power 

switch from damage. Once the junction 

temperature drops to 100°C, the MOSFET restarts 

to work, resulting in a pulsed output during 

continuous thermal protection. For normal 
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operation, the junction temperature cannot exceed 

TJ = 125℃. 

Application Information 

Input Capacitor 

A 10μF or higher ceramic bypass capacitor from 

VIN to GND, located near the JW7112, is strongly 

recommended to suppress the ringing during 

over-load or short-circuit fault event. Without the 

bypass capacitor, the over-load or output short 

may cause sufficient ringing on the input (from 

supply lead inductance) to damage internal control 

circuitry. Input capacitor is especially important to 

prevent VIN from ringing too high in some 

applications where the inductance between power 

source to VIN is large due to poor PCB layout or 

purposely adding an inductive component in front 

of VIN pin. 

When the VIN’s supply voltage is higher, say 14V 

or 16V, it is required to add some adequate 

amount of capacitance of input capacitor into VIN 

pin for overshoot suppression because a slight 

ringing of VIN is most likely to exceed VIN’s 

absolute maximum rating, or else the device could 

be burnout during over load conditions. 

Output Capacitor 

A low-ESR 10μF MLCC, aluminum electrolytic or 

tantalum between VOUT and GND is strongly 

recommended to reduce the voltage droop during 

hot-attachment of downstream peripheral. 

Higher-value output capacitor is better when the 

output load is heavy. Additionally, bypassing the 

output with a 0.1μF ceramic capacitor improves 

the immunity of the device to short-circuit 

transients. 

Soft-start Capacitor 

The JW7112 has a built-in adjustable soft-start 

control for user to set an optimum soft-start time 

for the application. The soft-start time can be 

calculated by the equation, described in the 

paragraph of Soft-Start in Functional Description 

section. Please note that there is minimum value 

of soft start capacitor in different VIN input voltage. 

Please make sure the CSS is in the recommended 

value. 

Current Limit Setting 

The current limit can be set by connecting resistor 

from the current limit adjustable pin ISET to 

ground. The required value of resistor RISET for 

current limit is calculated as follows:  

RISET = 50000 / ILIM 

Layout Consideration 

The PCB layout should be carefully performed to 

maximize thermal dissipation and to minimize 

voltage drop, droop and EMI. The following 

guidelines must be considered: 

1. Please place the input capacitors near the VIN 

pin as close as possible. 

2. Output decoupling capacitors for load must be 

placed near the load as close as possible for 

decoupling high frequency ripples. 

3. Locate JW7112 and output capacitors near the 

load to reduce parasitic resistance and inductance 

for excellent load transient performance. 

4. The negative pins of the input and output 

capacitors and the GND pin must be connected to 

the ground plane of the load. 

5. Keep VIN and VOUT traces as wide and short 

as possible. 

 

Figure1.  JW7112_SOT23-6 PCB Layout Recommendation 

 

Figure2.  JW7112_SOP8 PCB Layout Recommendation 
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PACKAGE OUTLINE 

DFN2X2-6                                                                     UNIT: mm 

D

E

e

k

E1

L

D1

b N1N3

N4
N6

A1

A3

A

 

SYMBOL 
Dimensions In Millimeters 

MIN TYP MAX 

A 0.7 0.8 0.9 

A1 0.00  0.05 

A3 0.203REF 

D 1.924 2.000 2.076 

E 1.924 2.000 2.076 

D1 1.100 1.200 1.300 

E1 0.600 0.700 0.800 

b 0.200 0.250 0.300 

k 0.200MIN 

e 0.650TYP. 

L 0.274  0.426 
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ESOP8                                                                        UNIT: mm 
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SOT23-5                                                                      UNIT: mm 

L

b e

D

A 2 A

A 1

EE 1

c

θ

SYMBOL
MILLIMETER

MIN NOM MAX

A 1.05 1.15 1.25

A1 0 0.15

A2 0.95 1.20

b 0.20 0.40 0.60

c 0.05 — 0.21

D 2.72 2.92 3.12

E 2.60 2.80 3.00

E1 1.40 1.60 1.80

e

L 0.30 0.600.45

0.05

1.10

0.95（BSC)

θ 0° — 8°
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SOT23-6                                                                    UNIT: mm 
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IMPORTANT NOTICE 

 Joulwatt Technology Inc. reserves the right to make modifications, enhancements, improvements, 

corrections or other changes without further notice to this document and any product described herein.  

 Any unauthorized redistribution or copy of this document for any purpose is strictly forbidden. 

 Joulwatt Technology Inc. does not warrant or accept any liability whatsoever in respect of any products 

purchased through unauthorized sales channel. 
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