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SGMICRO

SGM25641

Single 4A, Ultra-Low Loss Load Switch

GENERAL DESCRIPTION

The SGM25641 is an ultra-low on-resistance,
integrated N-MOSFET, single-channel load switch. The
device operates over an input voltage range of 0.6V to
1V, and is controlled by the ON pin which is capable of
interfacing directly with low-voltage control signals. The
typical time of turn-on delay and output rise time is only
28us. The small package and ultra-low power loss
make the device very suitable for space limited
applications.

The SGM25641 is available in a Green UTDFN-
1.5x1.5-6BL package.

FEATURES

¢ [nput Voltage Range: 0.6V to 1V

® Vg as Voltage Range: 2.3V to 5.5V

® Low Rpson: 25mQ (TYP)

e Maximum Output Current: 4A

e VBIAS Quiescent Current: 37pA (TYP)

e Automatic Discharge Resistance: 77Q

e Available in a Green UTDFN-1.5%1.5-6BL Package

APPLICATIONS

Notebook
Ultrabook
Server

Set-Top Box
E-Book
LCD-TV
Portable Device

TYPICAL APPLICATION
VINT VIN VOUTTCOU:) Vour
l SGM25641 l
%0%07 ON
GiD

Figure 1. Typical Application Circuit
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SGM25641

Single 4A, Ultra Low Loss Load Switch

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
o DESCRIPTION Lk NUMBER MARKING OPTION
RANGE
SGM25641 | UTDFN-1.5x1.5-6BL | -40°C to +125°C | SGM25641XUHT6G/TR ;&V)‘é Tape and Reel, 4000

MARKING INFORMATION
NOTE: XXXXX = Date Code and Trace Code.

Y Y Y— Serial Number

Trace Code
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

VN, VOUT -reeemrtenitte ettt sttt 4.2V
VBIAS, VON cttnteitttiiete ettt et e et e e e e e et e e eaaeeees 6V
Package Thermal Resistance
UTDFN-1.5%1.5-6BL, ByA .ceeveeiveeiiieiieenieeeeeee 135°C/W
UTDFN-1.5%1.5-6BL, BB .....veevveeririeiieeniieeniiee 30.3°C/W
UTDFN-1.5%1.5-6BL, Buc ....cevveeiiiiiiiici 82.2°C/W
Junction Temperature..........cccccccoevcviiieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S) ........ccccveveieeeninns +260°C
ESD Susceptibility @
HBM ... +4000V
CDM e +1000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.
2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS

V|N, VOUT ................................................................ 0.6V to 1V
VBIAS .................................................................... 2.3V to 5.5V
NV BIAS ™ VN ettt et et =2V

Operating Junction Temperature Range...... -40°C to +125°C

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 sectionis 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
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM25641 Single 4A, Ultra Low Loss Load Switch
PIN CONFIGURATION

(TOP VIEW)
[ ]
Nne| 1 1 ie]oN
vouT| 2 1 [5]ew
VN[ 3 1 4 |veas

UTDFN-1.5%1.5-6BL

PIN DESCRIPTION

PIN NAME FUNCTION
1 NC No Connection.
2 VOUT Switch Output Pin.
3 VIN Switch Input Pin.
4 VBIAS Power Supply Pin for Internal Circuitry. Vgias voltage range is from 2.3V to 5.5V.
5 GND Ground.
6 ON Switch Enable Input Pin.
@ SG Micro Corp OCTOBER 2024
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SGM25641

Single 4A, Ultra Low Loss Load Switch

ELECTRICAL CHARACTERISTICS

(Ty =-40°C to +125°C, typical values are at T, = +25°C, unless otherwise specified.)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
Input Voltage Range Vin 0.6 1 \%
Bias Voltage Range Vaias 2.3 5.5 \%
VBIAS Shutdown Current Isp_sias Von = 0V 1 pA
VBIAS Quiescent Current lo_sias Von = 3.3V, lour = 0A 37 50 pA
= T, =+25°C 25 32
On-Resistance Roson ¥IN g.g\gsrlo.sv,_ 1A - mQ
BIAS = -9V, 1LOAD = T, =-40°C to +125°C 45
T,=+25°C 1.2 1.25 1.3
ON Turn-On Threshold, Rising Vin \%
T, =-40°C to +125°C 1.1 1.25 1.4
T,=+25°C 1.1 1.15 1.2
ON Turn-On Threshold, Falling Vi \%
T, =-40°C to +125°C 1 1.15 1.3
ON Hysteresis Von Hvs 0.1 \
Rise Ti Vin = 0.7V or 0.8V, T, =+25°C 10 18
ise Time trise Vi = 3.3V s
BIAS = - T, =-40°C to +125°C 20
Delay Time foeLay Vin=0.7V or 0.8V, T,=+25°C 18 25 s
Vains = 3.3V T, =-40°C to +125°C 30
Discharge Resistance Rois Von =0V 77 Q
Thermal Shutdown Temperature Tso 150 °C
Thermal Shutdown Hysteresis Thvs 20 °C
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SGM25641

Single 4A, Ultra Low Loss Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS

Ta = +25°C, unless otherwise noted.

Turn-On Response

Vi e

Vin=0.6V, Vgias = 5V, lour = 0A

Vour f+e

Time (20ps/div)

Turn-On Response
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Vin= 0.8V, Vgias = 3.3V, loyr = 0A
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SGM25641

Single 4A, Ultra Low Loss Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta = +25°C, Vin = 0.7V, unless otherwise noted.

Turn-On Response
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SGM25641

Single 4A, Ultra Low Loss Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Ta = +25°C, Vin = 0.7V, unless otherwise noted.
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SGM25641

Single 4A, Ultra Low Loss Load Switch

FUNCTIONAL BLOCK DIAGRAM

VIN [}

VBIAS [
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ON [] Control Logic and r
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SGM25641

7 VOUT

] GND

TIMING DIAGRAM

VBias

VN

Von

Vour

Figure 2. Block Diagram
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Figure 3. Timing Diagram
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SGM25641 Single 4A, Ultra Low Loss Load Switch
DETAILED DESCRIPTION
Overview Quick Output Discharge (QOD)

The SGM25641 is a 5.5V, 25mQ (TYP) on-resistance,
integrated N-MOSFET, single-channel load switch. It can
support a 4A maximum continuous load current and be
enabled by the ON pin. The device provides thermal
shutdown function. The device also has internal
integrated quick output discharge (QOD) to remove the
remaining charge from the output when the switch is
disabled.

The SGM25641 is highly integrated. Using the device
can reduce the PCB area and the BOM count greatly,
even the cost.

Vgias Power Supply

Vgias is the power supply to the inner circuit including
control logic, quick output discharge and charge pump.
The support voltage range is from 2.3V to 5.5V. For
most applications, a 0.1uF capacitor is sufficient. It is
recommended to use X5R or X7R dielectrics ceramic
capacitor.

Control Pin

There is a control pin ON to turn on or turn off the
corresponding N-MOSFET. When the ON pin is driven
high, the switch will be turned on, and when the ON pin
is driven low, the switch will be turned off. The ON pin is
compatible with standard GPIO logic level threshold,
such as 1.8V, 2.5V or 3.3V.

The recommended start-up sequence is to power on
Vgias first, then V), and finally the ON pin. Or V|y and
Vgias are powered on simultaneously, then the ON is
enabled.

The ON pin cannot be left floating and must be
connected to either high or low level as requirement.

The QOD feature is available for SGM25641. The
device has a resistor which is not activated to discharge
by default. When the ON pin is pulled low or
over-temperature happens, the resistor will be
connected between the VOUT and GND to discharge
the output quickly. This resistor pulls down the output
and prevents it from floating when the switch is turned
off.

Short-Circuit Protection

The device is incorporated with short-circuit protection.
When the current flowing through the device exceeds
the internal threshold, the device will be turned off and
remain latched until the ON is reset.

Thermal Shutdown

Thermal shutdown protects the device from excessive
temperature and can recovery automatically. When die
temperature exceeds +150°C (TYP), the MOSFET will
be shut down and remained off until die temperature
drops below +130°C (TYP).

Device Functional Modes
The connection of the VOUT pin is shown in Table 1.

Table 1. SGM25641 Functions Table

ON VIN to VOUT VOUT
L N-MOSFET Off Off
N-MOSFET On On
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SGM25641

Single 4A, Ultra Low Loss Load Switch

APPLICATION INFORMATION

Input Capacitor

Turn on the N-MOSFET to charge load capacitor will
generate inrush current, which may cause the V| drop.
In order to prevent the drop, a capacitor must be placed
between the VIN and GND pins. Usually, a 1pF input
capacitor (C\y) placed close to the pins is sufficient.
However, higher capacitance values can further reduce
the voltage drop. So, larger C,y can be used to reduce
the voltage drop in high current applications.

Output Capacitor

An output capacitor (Coyr) of at least 1uF should be
placed between the VOUT and GND pins. This
capacitor can prevent parasitic board inductance from
forcing Vour below GND when the switch is turned on.

VBIAS Capacitor

A bypass capacitor should be placed from VBIAS pin to
GND to suppress noise. For most applications, a 0.1uF
capacitor is sufficient. It is recommended to use X5R or
X7R ceramic capacitor.

Typical Application

Vaias

P Ceins

VBIAS

Vin 0# VIN VOUT Vour
Cin Cour RL
l SGM25641 :j[
On
off] o——ON
GND
L

The following input parameters will be used in these
design examples.

Table 2. Design Parameters
Design Parameter

Example Value

Veias 3.3V
Vin 0.8V
Cour 10pF
Load Current 4A
Ambient Temperature +25°C
Maximum Inrush Current 800mA

REVISION HISTORY

Detailed Design Procedure

Managing Inrush Current

When the switch is enabled, the output capacitors must
be charged up from QV to the set value (0.8V in this
example). This charge arrives in the form of inrush

current. Inrush current can be calculated using
Equation 1:
dv,
IINRUSH=COUTX d(;UT (1)

For SGM25641, the device offers relatively fixed rise
time. From the specification, the typical rise time (10%
to 90%) at 0.8V is 10us. Based on Equation 1, the
inrush current is calculated:

Iinrusn =10pF % 80% x 0.8V/10us = 640mA

The inrush current is less than 800mA and therefore
meets the design requirement. Besides, for systems
that require lower inrush current, the practical way is to
reduce the output capacitance value.

VIN to VOUT Voltage Drop

The voltage drop from VIN to VOUT is determined by
the on-resistance of the device and the load current.
Rpson can be found in electrical specification. When the
value of Rpson is found, the following equation can be
used to calculate the voltage drop across the device:

AV =l oap * Rpson (2)

where AV is the voltage drop from input to output. I oap
is the load current. Rpson is the on-resistance of device
determined by VN and Vpas.

At VIN = 0.8V and VBIAS = 3.3V, the SGM25641 has an
Rpson value of 25mQ. Using this value and the defined
load current, the above equation can be evaluated:

AV = 4A x 26mQ = 100mV

Therefore, the voltage drop across the device will be
100mV.

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original (OCTOBER 2024) to REV.A

Changed from product preview to production data..............ccccoeeiiiinieeenn.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
UTDFN-1.5%x1.5-6BL

"1 o e ™

LR -
D

_——
j

I
- +
I
I

PIN 1# J
DETAIL A

TOP VIEW BOTTOM VIEW
SEATING PLANE‘\ "[ess]C]
0.50 — 0.55
i ]
v l T 0
A2 - |
A1 SIDE VIEW 1.10 fijpii T
L — 7}*7 —| 1.05
11 il I
0.20 —=—=—
ALTERNATE A-1  ALTERNATE A-2
DETAIL A
ALT(:ESSSATTEJCEﬁg:\JNAL RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A 0.500 - 0.600
A1 0.000 - 0.050
A2 0.152 REF
b 0.150 - 0.250
D 1.400 - 1.600
E 1.400 - 1.600
e 0.500 BSC
L 0.250 - 0.450
L1 0.750 - 0.950
eee 0.080
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- D D D
o %
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
I I BO
Q3 Q4 03\/(14 Q3 T Q4 \ 7%
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==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
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
UTDFN-1.5%1.5-6BL 7" 9.0 1.70 1.70 0.75 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

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 %
€ Y 56 Micro Corp TX20000.000
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