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SGMICRO

ADVANCE DATASHEET

SGM2596/SGM2596D

5.7V, 6A, 16mQ On-Resistance

Dual-Channel Load Switches

GENERAL DESCRIPTION

The SGM2596 and SGM2596D are dual-channel
power distribution switches with controlled output
ramp-up rate. The switch operates from a wide range of
0.6V to 5.7V supply voltage, and is controlled by the
ONXx pin (ON1 or ON2). It is capable of supplying up to
6A maximum continuous current.

The small size and quiescent current make the device

very suitable for space limited, battery-powered
applications. The Voyr ramp-up rate can be adjusted by
setting an additional capacitor to the CTx pin. The
SGM2596D has quick output discharge function in
disable status. Thermal shutdown shuts off the output
MOSFET if the die temperature exceeds +160°C, and
MOSFET the die

temperature drops to +140°C.

the output remains off until

The SGM2596 and SGM2596D are both available in a
Green TDFN-3%2-14AL package. They are rated over
the -40°C to +105°C temperature range.

FEATURES

® [nput Voltage Range: 0.6V to Vgjas
® Vpgas Voltage Range: 2.5V to 5.7V
® Dual-Channel Load Switch
® On-Resistance:
Ron =16mQ (TYP) at Vi, = 3.3V, Vpjas = 5V
Ron =16.1mQ (TYP) at Vi, = 1.2V, Vgjas = 2.5V
e Continuous Current: 6A (MAX)/Channel
® Quiescent Current:
Both Channels: 22.3pA (TYP) at Viyx = Vgias = 5V
Single Channel: 22pA (TYP) at Vin, = Vpjas = 5V
® Programmable Output Ramp-Up Time
® Thermal Shutdown
o SGM2596D: Quick Output Discharge (QOD)
e -40°C to +105°C Operating Temperature Range
e Available in a Green TDFN-3x2-14AL Package

APPLICATIONS

Portable Medical Equipment
Portable Media Players
Motherboard USB Power Switch
USB Device Power Switch
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SGM2596
SGM2596D

5.7V, 6A, 16mQ On-Resistance
Dual-Channel Load Switches

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE?II?’EECRIE\I'II'EL?RE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
SGM2596 TDFN-3x2-14AL -40°C to +105°C | SGM2596GTES14G/TR 552)9(?( Tape and Reel, 3000
SGM2596D | TDFN-3x2-14AL -40°C to +105°C | SGM2596DGTES14G/TR %(5)?)6(3)? Tape and Reel, 3000

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

XXXX

_|_— 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

Input Voltage, ViNg. ... veeorreeeeiiiiie e -0.3Vto 6V
Output Voltage, VouTx - e eeevreeerieeeeiniiee e -0.3Vto 6V
ON Pin Voltage, VOoNx.....cccovrrrereeeiiiiiiieeeeeeeeeenes -0.3Vto 6V
Bias Voltage, VBIAS . e -0.3V to 6V
Maximum Continuous Current per Channel....................... 6A
Maximum Pulsed Switch Current per Channel, Pulse < 300ys,
3% DUty CYClE ... 8A
Junction Temperature...........ccccooiiiiiiieiie e, +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvvveeeeerennns +260°C

RECOMMENDED OPERATING CONDITIONS

Input Voltage, ViNx...ooveveeeeeeiee, 0.6V to Vaias
Output Voltage, VouTx -..cocvrerereeeeeiiiriieee e s seiiireee e e e e < Vinx
ON Pin Voltage, VOoNx.....ccovverereeeiiiiiiiieeee e e 0V to 5.7V
Bias Voltage, VBIAS .. o ccvveeieeeeeeiiiieee e 2.5V to 5.7V
High Level Input Voltage, Vin

Vaias = 2.5V t0 5V, TA < +85°C...ccccvviieiiiinnns 1.05V to 5.7V

Vaias = 2.5V t0 5.7V, TA < +105°C.....cccvvvrrnnnne. 1.2V to 5.7V
Low Level Input Voltage, Vi

VBias = 2.5V 0 5.7V o 0V to 0.5V
Input Capacitor, CiN ....eeeererariiiiiee e > 1uF

Operating Ambient Temperature Range....... -40°C to +105°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 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
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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SGM2596 5.7V, 6A, 16mQ On-Resistance
SGM2596D Dual-Channel Load Switches

PIN CONFIGURATION

(TOP VIEW)
VIN1 {14 | vouT1
VIN [2 0 77T i 113 vouTt
ON1 12| e
VBIAS GND | 11| GND
ON2 i 10| cT2
VINZ e 9| vOUT2
VIN2 | 8 | vourt2
TDFN-3x2-14AL
PIN NAME TYPE FUNCTION
Channel 1 Switch Input. It is recommended that place a decoupling capacitor between
1,2 VIN1 | ;
VIN1 pin to GND.
3 ON1 | Channel 1 Chip Enable Pin. Do not float this pin.
4 VBIAS | Bias Voltage.
5 ON2 | Channel 2 Chip Enable Pin. Do not float this pin.
Channel 2 Switch Input. It is recommended that place a decoupling capacitor between
6,7 VIN2 | ;
VIN2 pin to GND.
8,9 VOUT2 (@) Channel 2 Switch Output.
10 CcT2 o Channel 2 Switch Output Ramp-Up Rate Control. Can be left floating. Capacitor used on
this pin must be rated at least 25V to achieve the required rise time performance.
11 GND G Ground.
12 CT1 0 Channel 1 Switch Output Ramp-Up Rate Control. Can be left floating. Capacitor used on
this pin must be rated at least 25V to achieve the required rise time performance.
13, 14 VOUTA1 (@) Channel 1 Switch Output.
Exposed GND G Ground.
Pad
NOTE: I: input, O: output, G: ground.
€ PP G Nicro Corp AUGUST 2021
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SGM2596
SGM2596D

5.7V, 6A, 16mQ On-Resistance

Dual-Channel Load Switches

ELECTRICAL CHARACTERISTICS

(Veias = 5V, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TvP | mAX | UNITS
Power Supplies and Currents
(Single Cl;laesﬁg:';t Current ) loutx = OMA, Vonz = 0V, Vine = Vont = 5V 22 HA
VBIAS Shutdown Current Isp veias | Vonx = OV, Vourx = OV 0.003 pA
Vine = 5V 0.009
Ving = 3.3V 0.009
VIN Shutdown Current per Channel Iso vin | Vonx = OV, Vourx = OV uA
- Vine = 1.8V 0.006
Vine = 0.6V 0.002
ONXx Pin Input Leakage Current lon Vonx = 5.5V 0 uA
Resistance Characteristics
Vine = 5V 16.5
Ving = 3.3V 16
On-Resistance per Channel Ron loutx = -200mA Vi = 1.8V 10 mQ
Vine = 1.2V 16
Vine = 1.05V 16
Vine = 0.6V 16
ONXx Pin Hysteresis Von tys | Vine = 5V 60 mV
%UGtFIJ\;IJ; g;élngm; )Resistance Reo Vine = Vours = 5V, Vone = OV 220 0
Thermal Shutdown Temperature Tso Junction temperature rising 160 °C
Thermal Shutdown Hysteresis Thys Junction temperature falling 20 °C

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

AUGUST 2021

4




SGM2596 5.7V, 6A, 16mQ On-Resistance
SGM2596D Dual-Channel Load Switches

ELECTRICAL CHARACTERISTICS (continued)

(Veias = 2.5V, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TYP | mAX | uNITs
Power Supplies and Currents
EBZ):QECE:::;? Current - loure = OMA, Vine = Vo = 2.5V 16 uA
(Single Cl;l:sﬁ::’;t Current ) loutx = OMA, Vonz = 0V, Ving = Vont = 2.5V 16.5 pA
VBIAS Shutdown Current Isp veias | Vonx = OV, Vourx = OV 0.001 pA
Vine = 2.5V 0.004
Vine = 1.8V 0.005
VIN Shutdown Current per Channel Isb vin | Vonx = 0V, Vourx = OV uA
- Vine = 1.05V 0.001
Vine = 0.6V 0.001
ONXx Pin Input Leakage Current lon Vong = 5.5V 0 uA
Resistance Characteristics
Ving = 2.5V 16.4
Vine = 1.8V 16.3
On-Resistance per Channel Ron loutx = -200mA Vi = 1.5V 162 mQ
Vine = 1.2V 16.1
Vine = 1.05V 16.1
Vine = 0.6V 16.1
ONXx Pin Hysteresis Von nys | Vink = 2.5V 60 mV
%“é‘,’\;‘;g’;é'ng‘;"l’;)ReSiStance Reo | Vi = Voure = 2.5V, Vony = OV 230 Q
Thermal Shutdown Temperature Tso Junction temperature rising 160 °C
Thermal Shutdown Hysteresis Thvs Junction temperature falling 20 °C
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SGM2596 5.7V, 6A, 16mQ On-Resistance
SGM2596D Dual-Channel Load Switches

SWITCHING CHARACTERISTICS

PARAMETER | symBoL | CONDITIONS | MmN | TYP | MAX | UNITS
Vinx = Vonx = Vieias = 5V, Ta = +25°C, unless otherwise noted.
Turn-On Time ton R. =10Q, C. = 0.1yF, Cr = 1000pF 1540
Turn-Off Time torr RL =10Q, C. = 0.1yF, Cr = 1000pF 16
Vour Rise Time tr R. =10Q, C. = 0.1yF, Cr = 1000pF 2550 us
Vour Fall Time te R. =10Q, C_ = 0.1yF, Cr = 1000pF 7
On Delay Time to R. =10Q, C. = 0.1yF, Cr = 1000pF 260
Vinx = 0.6V, Vonx = Veias = 5V, Ta = +25°C, unless otherwise noted.
Turn-On Time ton RL =10Q, C. = 0.1yF, Cr = 1000pF 510
Turn-Off Time torr R. =10Q, C. = 0.1yF, Cr = 1000pF 25
Vour Rise Time tr R. =10Q, C. = 0.1yF, Cr = 1000pF 360 us
Vour Fall Time te R. =10Q, C. = 0.1yF, Cr = 1000pF 7
On Delay Time to R. =10Q, C. = 0.1yF, Cr = 1000pF 330
Vinx = 2.5V, Vonx = 5V, Vgias = 2.5V, Ta = +25°C, unless otherwise noted.
Turn-On Time ton RL =10Q, C. = 0.1yF, Cr = 1000pF 1020
Turn-Off Time tore R. =10Q, C. = 0.1yF, Cr = 1000pF 45
Vour Rise Time tr R. =10Q, C. = 0.1yF, Cr = 1000pF 1160 us
Vour Fall Time te R. =10Q, C. = 0.1yF, Cr = 1000pF 10
On Delay Time to RL =10Q, C. = 0.1yF, Cr = 1000pF 430
Vinx = 0.6V, Vonx = 5V, Vgias = 2.5V, Ta = +25°C, unless otherwise noted.
Turn-On Time ton R. =10Q, C. = 0.1uF, Cy = 1000pF 530
Turn-Off Time tore R. =10Q, C. = 0.1yF, Cr = 1000pF 45
Vour Rise Time tr R. =10Q, C. = 0.1uF, Cy = 1000pF 355 us
Vour Fall Time te R. =10Q, C. = 0.1yF, Cr = 1000pF 8
On Delay Time to RL =10Q, C. = 0.1yF, Cr = 1000pF 360
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TDFN-3x2-14AL

i D D1
N14
| T
| |
E —-——+—-—- E1
| — !
~2 1 L lm m W ﬂ ]
PIN 1# } *Pe 4« »‘_‘«Nlb
TOP VIEW BOTTOM VIEW
2,50
Ay 6 e ey ————J‘f———— ogo 2.00
A ! *
i
Al— T
< | HHH T
o704
0.40 1 1 1 1 0.20
SIDE VIEW RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN MOD MAX
A 0.700 0.750 0.800
Al 0.000 ; 0.050
A2 0.203 REF
b 0.130 | 0.200 | 0.250
D 3.000 BSC
D1 2.400 | 2.500 | 2.600
E 2.000 BSC
E1 0.700 | 0.800 | 0.900
0.250 REF
0.300 | 0.350 | 0.400
e 0.400 BSC

NOTE: This drawing is subject to change without notice.
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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
TDFN-3x2-14AL 7" 9.5 2.30 3.30 1.10 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
€ Y 56 Micro Corp TX20000.000
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