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SGMICRO

SGM2578

Ultra Small, Low Input Voltage,

Low Ron Load Switch

GENERAL DESCRIPTION

The SGM2578 is a single channel power distribution
switch. The switch operates from a wide range of 1V to
5V supply voltage, and is controlled by the EN pin. It
can be used in USB power distribution applications.

A 54mQ low Rony N-MOSFET is integrated. The small
size and quiescent current make the device very suitable
for space limited, battery-powered applications.

A number of protection features are provided in the
device including soft-start, current limit and thermal
shutdown. The internal reverse-voltage function will
protect devices on the input side of the switch. The
SGM2578 has automatic discharge function to quickly
discharge Voyr in the disabled status.

The SGM2578 is available in a Green WLCSP-0.9%0.9-4B
package and operates over a temperature range of
-40°C to +85°C.

FEATURES

® Low Input Voltage: 1V to 5V
® Low On-Resistance (Roy)
Ron = 54mQ at V) = 5.0V
Ron = 54mQ at V| = 3.6V
Ron = 58mQ at V) = 2.5V
Ron = 74mQ at V)y = 1.8V
Ron = 84mQ at V)y = 1.2V
Ron = 84mQ at V)y = 1.0V
® Continuous Switch Current: 1A (MAX)
® Quiescent Current: 5pA (TYP)
e Shutdown Current: < 1.5pA
® Quick Output Discharge (QOD)
e Soft-Start Function
e Evaluated to IEC 60950-1, Ed 2, Am1, Annex CC,
Test Program 1 with CB Report
e Available in a Green WLCSP-0.9%0.9-4B Package

APPLICATIONS

Portable Medical Equipment
Battery Powered Equipment
Hot-Plug Power Supply
Motherboard USB Power Switch
Portable Media Players
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
NOBES DESCRIPTION EEMECRATORE NUMBER MARKING OPTION
RANGE
SGM2578 | WLCSP-0.9x0.9-4B -40°C to +85°C SGM2578YG/TR )Ié)Z( Tape and Reel, 3000

MARKING INFORMATION
NOTE: XX = Date Code.

YY — Serial Number
XX

T— Date Code - Week
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

Input Voltage Range, ViN «...oooccviiieiieiiiiiee, -0.3V to +5.5V
Output Voltage Range, Vout.....cvvveeeeee. -0.3Vto (Vin + 0.3V)
EN Voltage Range, VEN «.veeeeeiiiiiiiiiiiiieiee, -0.3V to +5.5V
Maximum Continuous Switch Current, Iyax

VINZ 1.2V 1000mA
VINZ 1.0V e 600mA
Package Thermal Resistance

WLCSP-0.9%0.9-4B, ByA «.eeevvveerneeeeeiieee e 188°C/W
Junction Temperature ...........ccccooiiiiiiiiie e +150°C
Storage Temperature Range............cccccc....... -65°C to +150°C
Lead Temperature (Soldering, 10S) ........cccovvvveeeeerinnnns +260°C
ESD Susceptibility

HBM ..t 2000V
MM s 300V

RECOMMENDED OPERATING CONDITIONS

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the

Operating Temperature Range ....................... -40°C to +85°C device not to meet the published specifications.

Input Voltage Range, ViN.....oo oo 1V to 5V

EN Voltage RANGE, VEN......vvveveeeeeeeeeeeeeeeeeerereeeen. 0V to 5V DISCLAIMER

Output Voltage Range, VouT .....ccoovevvveeeeeeeicciieen. 0V to Vin SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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Ultra Small, Low Input Voltage,
SGM2578 Low Roy Load Switch

PIN CONFIGURATION

(TOP VIEW)
AT ;A2
I\\VOUT’/’ '\\ Vin /,'
(I/’ B1 \\\\' (I/’ B2 \\\\'
'\\GND/’ '\\ EN /

WLCSP-0.9%0.9-4B

PIN DESCRIPTION

PIN NAME FUNCTION
A1 Vout Switch Output.
A2 v Switch Input and Power Supply. A ceramic capacitor needs to be
IN added between Vin pin and GND.
B1 GND Ground.
B2 EN Chip Enable Pin. Logic high to enable the device. The pull-down
resistor of EN pin is about 560kQ.
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

ELECTRICAL CHARACTERISTICS

(Full = -40°C to +85°C, V\n = 3.6V, unless otherwise noted.)

PARAMETER | svmBoL | CONDITIONS TEMP | MIN | TYP | MAX | UNITS
Power Supplies and Currents
Quiescent Current IIN IOUT = 0, V|N = VEN Full 5 12 HA
Off-State Supply Current linoFF) Ven = GND, Vour = Open Full 0.01 1.5 MA
Off-State Supply Current IIN(LEAK) VEN = GND, VOUT =0V Full 0.01 1 HA
EN Pin Pull-Down Resistor RpuLL-powN +25°C 360 560 800 kQ
Resistance and Switch Characteristics
V|N =5.0V +25°C 54
Vin = 3.6V +25°C 54
Viy =2.5V +25°C 58
On-State Resistance Ron lour = 200mA mQ
Vi =1.8V +25°C 74
Vin=1.2V +25°C 84
Vin =1.0V +25°C 84
Output Pull-Down Resistance Reo Vin =_3'3V’ Ven = GND, +25°C 50 Q
IOUT =30mA
EN
Enable Input Logic High Voltage Viy +25°C 1.6 \%
V|N =1V to 5V
Enable Input Logic Low Voltage Vi +25°C 0 0.4 \%
Switching Characteristics
Turn-On Time ton +25°C 680
Turn-Off Time torr +25°C 3.4
Vin=3.6V, R.=10Q, C_ = 0.1uF us
VOUT Rise Time tr +25°C 590
Vou'r Fall Time te +25°C 2.6
Turn-On Time ton +25°C 695
Turn-Off Time torr +25°C 34
Vin=1.0V, R.=10Q, C_ = 0.1uF us
VOUT Rise Time tr +25°C 435
Vou'r Fall Time te +25°C 14
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS

Off-State Supply Current (livorr) vs. Input Voltage

Off-State Supply Current (Iinceak)) Vvs. Input Voltage
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Output Pull-Down Resistance vs. Output Current
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Rise Time vs. Temperature

Rise Time vs. Temperature
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SGM2578

Ultra Small, Low Input Voltage,
Low Ron Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Turn-Off Time vs. Temperature

Turn-Off Time vs. Temperature

3.56 T T T 2100 T T T
Vi =3.6V,C, =0.1uF, R =10Q Vi =1.0V,C, =0.1pyF, R =10Q
3.52 IN L L 1800 IN L M L
_3.48 1500 \
%) m \
> 344 . = 1200
£ \ E \
~ 3.40 AN i= 900
= = \
Q 336 \\ 2 600
5 5
F 332 = 300 \
3.28 0 ~——
3.24 -300
-40 -15 10 35 60 85 -40 -15 10 35 60 85
Temperature (°C) Temperature (°C)
Turn-On Response Time Turn-On Response Time
(o)) a
o o
o o
3 3
< <
| & 4 =3
< <
ol R
J/ < o
o
Ven —./ < Ven S
3
<
=3
<
Vour Vour #
w = 3.6V, C_ = 1pF, R = 10Q w = 1.0V, C = 1pF, R.=10Q
Time (200us/div) Time (200us/div)
Turn-On Response Time Turn-On Response Time
a
(o)) o
S S
3
< S
q S 4 <
e N
/ < &
VEN % VEN 8
3
/ :
=3
<
Vour ® o Vour ¥
Vig = 3.6V, C_ = 0.1uF, R.= 10Q Vig = 1.0V, C_ = 0.1uF, R.=10Q
Time (200us/div) Time (200us/div)
€ Y 56 Micro Corp MAY 2019

sGmicRO WWW.sg-micro.com

8



Ultra Small, Low Input Voltage,
SGM2578 Low Roy Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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Ultra Small, Low Input Voltage,
SGM2578 Low Roy Load Switch

FUNCTIONAL BLOCK DIAGRAM

Vin H] L4

Charge Pump
Control Logic |
EN [ &
SR Control ‘ |
A
560kQ J_CSR
Pull-Down [] Vour
Resistor I v
— > | ':
SGM2578
I
LJ
GND

Figure 1. Block Diagram
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Ultra Small, Low Input Voltage,
SGM2578 Low Roy Load Switch

REVISION HISTORY
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
WLCSP-0.9%0.9-4B

A1 CORNER

0.180
\o é} {pf“‘bo.zzo

| |
TOP VIEW RECOMMENDED LAND PATTERN
~— 0.900+£0.040 —

0.040+0.010 0.340+0.025

:

4 x ®©0.230+0.020

A g

o

o

0.500 \ \ H

I I o

o

S

| !

— 0.175+0.020 0.500
SIDE VIEW BOTTOM VIEW
NOTE: All linear dimensions are in millimeters.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

Reel Diameter

Reel Width (W1) -

P2+

TAPE DIMENSIONS

N Y, Ny Y,
Q1 Q2 Q1 Q2 Q1 Q2
Q3 /04 Q3 Q4 Q3 /Q4

i

P1

m=mmp- DIRECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

~—— A0 —

s

Reel Width

Package Type Reel W1 A0 B0 KO PO P1 P2 w Pin1
ge 1y Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
WLCSP-0.9x0.9-4B 7" 9.2 1.00 1.00 0.70 4.0 4.0 2.0 8.0 Q1
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(enr:rg:]t)h ‘?TITI‘(::")] '}Iri:?nr;t Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 g
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