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Features

Input voltage range — 1.7V to 5.5V
4A continuous output current
Ultra-Low Rdson — 8 mΩ 
Constant Rdson over wide VIN range                  
Optional output discharge circuit

SC701 — Automatic output discharge
SC701H  — No output discharge circuit

Low shutdown current
Low quiescent current
Package: CSP — 0.9mm x 1.4mm , 0.5mm Pitch

Applications

Battery powered equipment
Smart Phones/Tablet PCs
Consumer electronics
STB/Audio/Video
Industrial/Network equipment
Other Portable Devices
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Description

The SC701/SC701H is an ultra-low Rdson load switch opti-
mized for use in battery powered applications. SC701/
SC701H supports up to 4A continuous output current.    
Sophisticated integrated circuitry maximizes Vgs of the 
power NMOS to minimize Rdson resistance over a wide 
range of operating conditions.  

The device provides a controlled soft-start to limit inrush 
current.  SC701 features an automatic discharge circuit 
which discharges the output when the SC701 is disabled.  
SC701H does not include automatic output discharge 
circuitry.

The SC701/SC701H is offered in an ultra small 6-bump 
0.9mm x 1.4mm Chip Scale Package (CSP) which enables 
very small board area implementations.  The SC701/
SC701H has an operating temperature range of -400C to 
+850C.
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Pin Confi guration

Marking Information

Ordering Information

Device Package

SC701CSTRT (1) (2) CSP 0.9mm × 1.4mm, 6-Bump

SC701HCSTRT (1) (2) CSP 0.9mm × 1.4mm, 6-Bump

SC701/SC701H-EVB Evaluation Board

Notes:
(1) Available in tape and reel only.  A reel contains 3,000 devices.
(2) Lead-free package only.  Device is WEEE and RoHS compliant.
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C GND EN

B VOUT VIN

A VOUT VIN

Terminals Assignments



3

SC701/SC701H

3

Exceeding the above specifi cations may result in permanent damage to the device or device malfunction.  Operation outside of the parameters 
specifi ed in the Electrical Characteristics section is not recommended.

NOTES:
(1) Tested according to JEDEC standard JESD22-A114-B.
(2)  Calculated from package in still air, mounted to 3 x 4.5 (in), 4 layer FR4 PCB with thermal vias under the exposed pad per JESD51 standards.

Absolute Maximum Ratings 

VIN (V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.3 to +6.0

EN (V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.3 to +6.0 

VOUT (V) . . . . . . . . . . . . . . . . . . . . . . . . .-0.3  to  (VVIN + 0.3)

ESD HBM Protection Level(1) . . . . . . . . . . . . . . . . . . . . . . . . . . . Class 1C

 

Recommended Operating Conditions

Ambient Temperature Range (°C) . . . . . . . . .  -40 < TA < +85

VVIN (V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.7    to   5.5

VVOUT (V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to VIN

Maximum Output Current (A) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Thermal Information

Thermal Resistance, Junction to Ambient(2) (°C/W)  . . .  125

Maximum Junction Temperature (°C) . . . . . . . . . . . . . . +150

Storage Temperature Range (°C) . . . . . . . . . . . .   -65 to +150

Peak IR Reflow Temperature (10s to 30s) (°C)  . . . . . . . +260

Unless otherwise noted VIN = 5.5V, CIN = 2.2μF, COUT = 1μF, VEN >VIH, TA = -40°C to +85°C.  Typical values are at TA = 25°C.

Parameter Symbol Conditions Min Typ Max Units

ON-state Resistance RDSON

IOUT = 500mA,  VIN  = 1.7V 8

mΩ

IOUT = 500mA,  VIN  = 2.5V 8

IOUT = 500mA,  VIN  = 3.3V 8

IOUT = 500mA,  VIN  = 3.6V 8

IOUT = 500mA,  VIN  = 5.5V 8

IOUT = 500mA, 1.7V < VIN  < 5.5V 11.2

Shutdown Current ISD EN = 0V,  1.7V < VIN  < 5.5V 3.5 μA

Quiescent Current IQ

1.7V < VIN  < 5.5V 205
μA

VIN  = 3.6V 125

Pull Down Resistance(1) RPD SC701 1.5 kΩ

Electrical Characteristics
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Parameter Symbol Conditions Min Typ Max Units

Turn On Time TON

From rising edge of EN to 50% of VOUT,               
VIN  = 1.7V, Load = 10 Ω

330

μs
From rising edge of EN to 50% of VOUT,               

VIN  = 3.6V, Load = 10 Ω
330

From rising edge of EN to 50% of VOUT,                
VIN  = 5.5V, Load = 10 Ω

380

Rise Time TR

From 10% to 90% of VOUT,                                       
 VIN  = 1.7V, Load = 10 Ω

200

μs
From 10% to 90% of VOUT,                                       

 VIN  = 3.6V, Load = 10 Ω
280

From 10% to 90% of VOUT,                                         
 VIN  = 5.5V, Load = 10 Ω

390

Turn Off  Time TOFF

From falling edge of EN to 50% of VOUT,                 
VIN  = 1.7V, Load = 10 Ω

11

μs
From falling edge of EN to 50% of VOUT,              

VIN  = 3.6V, Load = 10 Ω
10

From falling edge of EN to 50% of VOUT,             
VIN  = 5.5V, Load = 10 Ω

9

Fall Time TF

From 90% to 10% of VOUT,                                          
 VIN  = 1.7V, Load = 10 Ω

18

μs
From 90% to 10% of VOUT,                                           

   VIN  = 3.6V, Load = 10 Ω
19

From 90% to 10% of VOUT,                                           
   VIN  = 5.5V, Load = 10 Ω

20

EN Digital Input

EN Input High Threshold VIH 0.9 1.05 V

EN Input Low Threshold VIL 0.4 V

Logic Input High Current IIH 0.1 μA

Logic Input Low Current IIL 0.1 μA

Electrical Characteristics (continued)

Notes:
(1) SC701: see Output Pull Down operation in Applications Information section.
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Block Diagram

Pin Descriptions

Pin # Pin Name Pin Function

A1, B1 VOUT
Switch output - connect a bypass capacitor of at least 0.1uF to the GND pin.  Minimize the PCB layout path 
inductance for this bypass capacitor between the VOUT pins and the GND pin.

A2, B2 VIN
Switch input - connect a bypass capacitor of at least 1uF to the GND pin.  Minimize the PCB layout path 
inductance for this bypass capacitor between the VIN pins and the GND pin.

C1 GND Ground reference for SC701/SC701H.

C2 EN Enable/disable the SC701/SC701H.  

Key Components

Component Value Manufacture Part Number Website

Input Capacitor 2.2uF/0603/X5R/10V Murata GRM188R61A225KE34D www.murata.com

Output Capacitor 1uF/0603/X5R/10V Murata GRM188R61A105KA61J www.murata.com

VIN

VOUT

Control Logic
Slew Rate

Load Discharge

RDSON

Discharge
Circuit

GND

EN

SC701

VIN

VOUT

Control Logic
Slew Rate

RDSON

SC701H

GND

EN
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Typical Characteristics: 

Quiescent Current at No Load

Characteristics in this section are based upon using SC701H in the Typical Application Circuit (CIN = 2.2μF, COUT = 1μF).
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Parameter Measurement Information

V IN V O U T

G N DE NO N
O FF

1μF
2.2μF R L+

-

TE S T C IR C U IT

E N

V O U T

T O N
T O F F

50%

50% 50%

50%

V O U T

90%

10%

90%

10%

T R T F

T O N, T O F F, T R, T F W A V E FO R M S

C IN C O U T
S C 701
S C 701H



8

SC701/SC701H

8

Typical Characteristics: 

Turn-On Response at 10 Ohm Load, 1.8V, 25oC

Characteristics in this section are based upon using SC701H in the Typical Application Circuit (CIN = 2.2μF, COUT = 1μF).

Turn-On Response at 10 Ohm Load, 3.6V, 25oC

Turn-On Response at 10 Ohm Load, 5.5V, 25oC

Turn-Off  Response at 10 Ohm Load, 1.8V, 25oC

Turn-Off  Response at 10 Ohm Load, 3.6V, 25oC

Turn-Off  Response at 10 Ohm Load, 5.5V, 25oC  

Time (20μs/div)Time (200μs/div)

Time (20μs/div)Time (200μs/div)

Time (20μs/div)Time (200μs/div)

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div
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Typical Characteristics: 

Turn-On Response at 4A Load, 1.8V, 25oC

Characteristics in this section are based upon using SC701H in the Typical Application Circuit (CIN = 2.2μF, COUT = 1μF).

Turn-On Response at 4A Load, 3.6V, 25oC

Turn-On Response at 4A Load, 5.5V, 25oC

Turn-Off  Response at 4A Load, 1.8V, 25oC

Turn-Off  Response at 4A Load, 3.6V, 25oC

Turn-Off  Response at 4A Load, 5.5V, 25oC  

Time (5μs/div)Time (200μs/div)

Time (5μs/div)Time (200μs/div)

Time (5μs/div)Time (200μs/div)

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div

EN: 2V/div

VOUT: 1V/div
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Typical Characteristics: 

Turn-On Time at 10 Ohm Load
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Characteristics in this section are based upon using SC701H in the Typical Application Circuit (CIN = 2.2μF, COUT = 1μF).
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Typical Characteristics: 

Fall Time at 10 Ohm Load
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Characteristics in this section are based upon using SC701H in the Typical Application Circuit (CIN = 2.2μF, COUT = 1μF).

Fall Time at 4A Load

0

1

2

3

4

5

0 1 2 3 4 5 6

4A , 25oC
4A , 85oC
4A , -40oC

Input Voltage (V)
Fa

ll 
Ti

m
e 

(μ
s)



12

SC701/SC701H

12

4A Load Switch
The SC701/SC701H is an ultra-low Rdson load switch opti-
mized for use in battery powered applications. SC701/
SC701H supports up to 4A continuous output current.    
Sophisticated integrated circuitry maximizes Vgs of the 
power NMOS to minimize Rdson resistance over a wide 
range of operating conditions. 

Input Capacitor

The primary purpose of input capacitance for SC701/
SC701H  is to hold the voltage at VIN pins constant when 
the switch is transitioning between open and closed.  When 
the switch is closing, the input capacitor prevents the 
voltage at VIN from dropping.  When  the switch is opening, 
the input capacitor limits voltage spikes.  

Ceramic capacitors should be derated for temperature and 
bias.  As a result, applications up to 3.6V should use capaci-
tors rated 6.3V.  Applications up to 5.5V should use capaci-
tors rated 10V.     

Output Capacitor
The purpose of output capacitance is to absorb transients 
on the output.  Cin should be selected to be higher in 
value than Cout.  This is because the integrated body 
diode of the SC701/SC701H does not have reverse voltage 
protection.  If the input supply is removed while the switch 
is closed, Cin higher than Cout helps prevent reverse bias 
of  the integrated body diode.

Use the same voltage rating criteria for the output capaci-
tor as the input capacitor. 

Output Voltage Pull-down
The SC701 has an internal pull-down resistor. When the 
SC701 is disabled, the output pull-down resistor dis-
charges the output capacitor through 1.5 kΩ.  When the 
output voltage reaches a few hundred millivolts above 
ground, the discharge resistor is disconnected.  SC701H 
does not have the discharge circuit.

PCB Layout
Figure 1 shows the typical application circuit with PCB 
inductance on the circuit board.  An important objective 
of the layout is to minimize the PCB inductance by reduc-
ing the length and increasing the width of the traces.  The 
input and output capacitors need to be placed close to 

the SC701/SC701H.  The PCB inductance  only eff ects the 
performance  during the turn-on,  turn-off  and load tran-
sients.   Figure 1 shows three current loops during the 
opening or closing of the switch.  The magnitude of the  
voltage ringing at VIN or VOUT pin depends on the value 
of PCB inductance and placement of the capacitors.  It is 
important to keep the voltage below the maximum rating 
of the SC701/SC701H.

Figure 1 — Parasitic PCB Inductance Circuit

Applications Information 
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Outline Drawing — CSP 0.9mm x 1.4mm, 6-Bump 
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Land Pattern Drawing — CSP 0.9mm x 1.4mm, 6-Bump 
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