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SGMICRO

SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

GENERAL DESCRIPTION

The SGM2566C is an ultra-low on-resistance, integrated
N-MOSFET, single-channel load switch. The device can
operate over a wide input voltage range of 0.6V to 5.7V.
It can support a 5A maximum continuous load current
and is controlled by a switch enable input (ON) pin. The
Vour rise time can be programmed by setting an
additional capacitor to the SS pin.

The SGM2566C has a thermal shutdown function. When
the junction temperature exceeds +165°C, the inner
N-MOSFET will be turned off through the thermal
shutdown circuitry, and will remain off until the die
temperature drops below +140°C. The device also has
quick output discharge function when the switch is
disabled.

The SGM2566C is available in a Green TDFN-2x2-8AL
package.

FEATURES

¢ |nput Voltage Range: 0.6V to Vgas

® Vpas Voltage Range: 2.5V to 5.7V

¢ Ultra-Low On-Resistance: 14mQ (TYP)

® Maximum Continuous Load Current: 5A

® Quiescent Current: 12pA (TYP)

® Thermal Shutdown

® Programmable Output Ramp Time

e Support with 1.2V, 1.8V, 2.5V and 3.3V GPIOs
® Quick Output Discharge

e -40°C to +105°C Operating Temperature Range
e Available in a Green TDFN-2x2-8AL Package

APPLICATIONS

Ultrabook
Netbook
Notebook and Tablet Computer

TYPICAL APPLICATION
Vi O . VIN VouT Vour
c.N—L SGM2566C Cour
I VBIAS I
- o——|oN Ss B
GND _‘L Ces

——

Figure 1. Typical Application Circuit
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
NOBES DESCRIPTION [ENEERARE NUMBER MARKING OPTION
RANGE
SGM2566C TDFN-2x2-8AL -40°C to +105°C | SGM2566CGTDESG/TR ché(‘i( Tape and Reel, 3000

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

Y Y Y— Serial Number
XXXX

j - Vendor Code
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, VIN....cccveivmieiiiiiie e -0.3Vto 6V
Bias Voltage, VBIAS e -0.3V to 6V
Output Voltage, VouT ...coooevveeieeeeeecciieeeee e -0.3V to 6V
ON Pin Voltage, VoN ....coooecvvreieeeeescciiieee e -0.3Vto 6V
Maximum Continuous Load Current ...........ccccceeeiiiiineen.n. 5A
Maximum Pulsed Switch Current, Pulse < 300us, 2% Duty
(3o [P RRRRR 8A
Package Thermal Resistance

TDFN-2X2-8AL, BUA..ccveeeerieeeeiiieee e 96°C/W

TDFN-2X2-8AL, BUB...cveeeerieeeeiiieee e e 37°C/wW

TDFN-2%2-8AL, BJC. . iiiiiiiiiiiieaee e 92°C/W
Junction Temperature ..........cccocoveiiiieeeiniee e +150°C
Storage Temperature Range............c.c.co...... -65°C to +150°C
Lead Temperature (Soldering, 10S) .........cccvvvveeeeerennns +260°C
ESD Susceptibility
HBM...cceee e 4000V
CDM e 1000V

RECOMMENDED OPERATING CONDITIONS

Input Voltage, ViN...oooooeeeiee 0.6V to Veias
Bias Voltage, VBIAS .- cccveeeeeeaeee e 2.5V to 5.7V
Output Voltage, VouT «.ooeooeeeeeeeeee e <V
ON Pin Voltage, VoN .. ..cccueeeeeeeee e 0V to 5.7V
High Level Input Voltage, Vin

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

Vaias = 2.5V t0 5V, Ty < +105°C ....cceeveiiiennne 1.1V to 5.7V

Veias =5V 10 5.7V, Ty < +105°C ....ccveeeiee 1.2V to 5.7V
Low Level Input Voltage, Vi

Veias = 2.5V 0 5.7V e 0V to 0.4V
Input Capacitor, CiN .....vvveveeeiiciiiiee e 1uF (MIN)

Operating Junction Temperature Range....... -40°C to +105°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposureto
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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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

PIN CONFIGURATION

PIN DESCRIPTION

(TOP VIEW)
®
vin [ 1] i 18| vour
VN [ 2] {7 | vour
[ GND o
ON | 3| { 6| SS
VBIAS | 4 | i 5| oD

TDFN-2x2-8AL

PIN NAME 110 DESCRIPTION
Switch Input Pins. They should be tied together, using a bypass capacitor (Cin) as
1,2 VIN | . Co .
close as possible between this pin and GND pin.
Switch Enable Input. Logic high sets the device active, logic low disables it and turns
3 ON | o e .
it into shutdown mode. Do not leave this pin floating.
Power Supply Pin for Internal Circuitry. Vgias voltage range is from 2.5V to 5.7V. It is
4 VBIAS | . ; ;
recommended to decouple Vgias with 0.1uF or greater ceramic capacitor.
5 GND G Ground.
Soft-Start Pin. A capacitor between this pin and GND determines the slew rate of
6 SS 0] Vout. The capacitor voltage rating used on this pin must be 10V or above. It also can
be left floating.
7,8 VOUT 0] Switch Output Pins. They should be tied together.
Exposed Pad GND G Ground.

NOTE: I: input, O: output, G: ground.
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

ELECTRICAL CHARACTERISTICS

(Ty=-40°C to +105°C, Veias = 5V, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | miN | TYP | mAx |uNiTs

Power Supplies and Currents

Bias Voltage Range Vaias 25 5.7 \%

Input Voltage Range Vin 0.6 5.7 \%

VBIAS Quiescent Current lo_veias | lour = OMA, Viy = Von = 5V 12 21 pA

VBIAS Shutdown Current Isp_veias | Von = Vour = 0V 1 MA
Vin =5V, T, = -40°C to +85°C 0.019 1.4
Vin =5V, T, = -40°C to +105°C 4.1
Vin=3.3V, T, = -40°C to +85°C 0.007 0.9

VIN Shutdown Current .- E)/\O/N =Vour= | YN i 3.3V, T, i -40:C to +10°5°C 2.8 WA
Vin=1.8V, T, = -40°C to +85°C 0.004 0.7
Vin=1.8V, T, = -40°C to +105°C 2.1
Vin=0.8V, T, = -40°C to +85°C 0.002 0.5
Vin=0.8V, T, =-40°C to +105°C 1.6

Logic Level Inputs

ON Pin Input Leakage Current lon Von = 5.5V, T, =-40°C to +105°C 0.1 MA

ON Pin Hysteresis Von nvs | Vin =58V 40 mV

Resistance Characteristics
Vin=5V, T, = +25°C 14 21
Vin =5V, T, = -40°C to +85°C 24 mQ
Vin =5V, T, =-40°C to +105°C 25
Vin=3.3V, T, = +25°C 14 21
Vin=3.3V, T, = -40°C to +85°C 24 mQ
Vin=3.3V, T, = -40°C to +105°C 25
Vin=1.8V, T, = +25°C 14 21
Vin=1.8V, T, = -40°C to +85°C 24 mQ

On.Resistance Ron lour = -0.2A Vin=1.8V, T, = -40°C to +105°C 25
Vin=1.5V, T, = +25°C 14 21
Vin=1.5V, T, = -40°C to +85°C 24 mQ
Vin=1.5V, T, = -40°C to +105°C 25
Vin=1.05V, T, = +25°C 14 21
Vin =1.05V, T, = -40°C to +85°C 24 mQ
Vin =1.05V, T, = -40°C to +105°C 25
Vin=0.8V, T, = +25°C 14 21
Vin=0.6V, T, = -40°C to +85°C 24 mQ
Vin=0.6V, T, = -40°C to +105°C 25

Quick Discharge Resistor

Output Shutdown Discharge Resistance | Ros | Vin = 5V, Vou = OV | 140 | 210 [ @

Thermal Shutdown

Thermal Shutdown Temperature Tsp T, increasing 165 °C

Thermal Shutdown Hysteresis Tsp nys | Ty falling 25 °C
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

ELECTRICAL CHARACTERISTICS (continued)

(Ty=-40°C to +105°C, Veias = 2.5V, typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | miN | TYP | mAx |uNiTs

Power Supplies and Currents

VBIAS Quiescent Current la_Bias lour = OmA, Viy = Von = 2.5V 8.5 16.5 uA

VBIAS Shutdown Current Isp Bias | Vour = Von = OV 1 pA
Vin=2.5V, T, = -40°C to +85°C 0.006 0.8
Vin=2.5V, T, = -40°C to +105°C 24
Vin=1.8V, T, = -40°C to +85°C 0.004 0.7

VIN Shutdown Current oo |gouT ™ Von = V2 1OV, 1,2 A0 To 106 211 A
Vin =1.05V, T, = -40°C to +85°C 0.003 0.6
Vin =1.05V, T, = -40°C to +105°C 1.8
Vin=0.8V, T, = -40°C to +85°C 0.002 0.5
Vin=0.6V, T, = -40°C to +105°C 1.6

Logic Level Inputs

ON Input Leakage Current lon Von = 5.5V 0.1 uA

ON Hysteresis Vhys Vin = 2.5V 40 mV

Resistance Characteristics
Vin=2.5V, T, = +25°C 14 21
Vin=2.5V, T, = -40°C to +85°C 24 mQ
Vin=2.5V, T, = -40°C to +105°C 25
Vin=1.8V, T, = +25°C 14 21
Vin=1.8V, T, = -40°C to +85°C 24 mQ
Vin=1.8V, T, = -40°C to +105°C 25
Vin=1.5V, T, = +25°C 14 21

On-Resistance Ron lout = -0.2A Vin = 1.5V, T, = -40°C to +85°C 24 mQ
Vin=1.5V, T, = -40°C to +105°C 25
Vin=1.2V, T, = +25°C 14 21
Vin=1.2V, T, = -40°C to +85°C 24 mQ
Vin=1.2V, T, = -40°C to +105°C 25
Vin=0.6V, T, = +25°C 14 21
Vin=0.6V, T, = -40°C to +85°C 24 mQ
Vin=0.6V, T, = -40°C to +105°C 25

Quick Discharge Resistor

Output Shutdown Discharge Resistance | Ross ‘Vm = 2.5V, Voy = OV | \ 165 \ 230 | Q
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SGM2566C 5.7V, 5A, 14mQ On-Resistance Load Switch

SWITCHING CHARACTERISTICS

(Typical values are at T, = +25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | min | TYP | mAX |uNITS
Vin = Vaias = 5V, Von = 5V
Turn-On Time tow | RL=10Q, Cour = 0.1pF, Ciy = 1pF, Css = 1000pF 1500
Turn-Off Time torr | RL=10Q, Cour = 0.1uF, Ciy = 1uF, Css = 1000pF 9
Vour Rise Time ts R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 1700 us
Vour Fall Time t R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 3
On Delay Time to R = 10Q, Cour = 0.1uF, Ciny = 1pF, Css = 1000pF 660
Vin = 0.6V, Vaias = 5V, Vox = 5V
Turn-On Time tow | RL=10Q, Cour = 0.1pF, Ciy = 1pF, Css = 1000pF 620
Turn-Off Time torr | RL=10Q, Cour = 0.1uF, Ciy = 1uF, Css = 1000pF 8
Vour Rise Time ts R = 10Q, Cour = 0.1uF, Ciny = 1pF, Css = 1000pF 280 us
Vour Fall Time tr R = 10Q, Cour = 0.1uF, Ciny = 1pF, Css = 1000pF 3
On Delay Time to R = 10Q, Cour = 0.1uF, Ciny = 1pF, Css = 1000pF 490
Vin = Vaias = 2.5V, Voy = 5V
Turn-On Time tow | RL=10Q, Cour = 0.1pF, Ciy = 1pF, Css = 1000pF 2400
Turn-Off Time torr  |RL=10Q, Cour = 0.1uF, Cix = 1uF, Css = 1000pF 39
Vour Rise Time ts R = 10Q, Cour = 0.1uF, Ciny = 1pF, Css = 1000pF 2300 us
Vour Fall Time tr R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 8
On Delay Time to R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 1300
Vin = 0.6V, Vais = 2.5V, Vo = 5V
Turn-On Time tow | RL=10Q, Cour = 0.1pF, Ciy = 1pF, Css = 1000pF 1400
Turn-Off Time torr | RL=10Q, Cour = 0.1yF, Cix = 1uF, Css = 1000pF 35
Vour Rise Time ts R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 700 us
Vour Fall Time tr R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 4
On Delay Time to R = 10Q, Cour = 0.1uF, Ciy = 1pF, Css = 1000pF 1000

PARAMETER MEASUREMENT INFORMATION

Vin o—h VIN VOUT l

VBIAS sS Cour Ru

o— |
SGM2566C

o0——ON —_GCss
GND

Von #50% 50%\
I I
|

e —torr —

i i i

i i i

)

3 | 790% 90% N |
v ! 50% " | N 50%
ouTt '

3 10% > ! | K10%

— o —te —

Figure 2. Turn-On and Turn-Off Waveforms
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SGM2566C 5.7V, 5A, 14mQ On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS

VIN Shutdown Current vs. Input Voltage VBIAS Shutdown Current vs. Bias Voltage
1.9 ‘ 0.020
Veins= 5V Vin = Veias
. T,=+25°C Voy =0V < T,=+425°C Vgoy=0V
S 1.5 |T,=+85°C Vour =0V 20.016 | T,=+85C Vour=0V /
= T, = +1057C 5 T, = +1057C /
g 5
S 1.1 O 0.012 /
(@) g /
c
= (o)
2 07 2 0.008
2 / 0 /
n 7 (%)) IIM
> 03 —— D 0004 [t
_——-_—/ JLM H
2 ™ il N ,:'*
-0.1 0.000 . ‘
0 1 2 3 4 5 25 3 35 4 4.5 5 5.5 6
Input Voltage (V) Bias Voltage (V)
VBIAS Quiescent Current vs. Input Voltage VBIAS Quiescent Current vs. Bias Voltage
25 25 ‘
R VB“‘\S= 5V . Vin = Vaias
< T, = +257C Voy =5V < T, = +257C Von =8V
= 21 [T,=+85C Vour =0V = 21 |T,=+85C Vour =0V |
o T,= +105°C 5 T, = +105°C
=] =]
S 17 S 17
5 5 T
2 13 3 13 —
<} e} /,// //
@ g o 9
> >
] e |
0 1 2 3 4 5 25 3 3.5 4 45 5 5.5 6
Input Voltage (V) Bias Voltage (V)
On-Resistance vs. Temperature On-Resistance vs. Temperature
30 ‘ ‘ 30 T T
Vgias = 2.5V - Vgias = 5V
V= 1.8V loyr = -200mMA Vi = 3.3V lour = -200mA
25 V=25V Vo = 5V . 25 V=5V Voy = 5V .
c <)
E E
= ~ c /
@ /
a — 2 15
e 15 3
o] o]
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

On-Resistance vs. Input Voltage

On-Resistance vs. Input Voltage

50 50 :
Veis = 2.5V Veis = 5V
T,=+25°C lout = -200mA T,=+25C lout = -200mMA
40 |T,=+85°C Von = 5V i 40 |T,=+85C Von = 5V ;
c T,=+105C ) T,=+105°C
E E
g 30 8 30
c c
oy I
R k7]
[%2] [%]
e 20 e 20
< <
o] o]
10 10
0 0
0.5 0.9 1.3 1.7 2.1 25 0 1 2 3 4 5
Input Voltage (V) Input Voltage (V)
On-Resistance vs. Bias Voltage Output Shutdown Discharge Resistance vs. Bias Voltage
24 215
T,=+25°C ] Vin = 2.5V
Vin=1.2V lout = -200mMA § T,=+25C Vo =0V
20 V=18V Von = 5V . 2 200 |Tu= +85°C
c Vin = 2.5V 2 T,=+105°C
3 o
g 16 g 185
c <
il S~
B ag \
o 12 c 170 N
o g \\
S 3 \
8 & 155 \\\\\
- \
! I —
4 o 140 :
25 3 3.5 4 45 5 5.5 6 25 3 3.5 4 45 5 55 6
Bias Voltage (V) Bias Voltage (V)
Delay Time vs. Input Voltage Delay Time vs. Input Voltage
2100 T 1300 T
Vgias = 2.5V Vgias = 5V
T, = +25°C oIS T, = +25°C BIAS
1800 [-T,=+85°C } 1100 [-T,=+85°C
T,=+105°C T,=+105°C
g | g
o 1500 o 900
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> >
1200 — 700
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—— | 5% p——
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Rise Time vs. Input Voltage

Rise Time vs. Input Voltage

3500 T T 2500 T T
Viias = 2.5V Vgias = 5V
T, = +25°C BhS T, = +25°C Bhe
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0.5 0.9 1.3 1.7 2.1 25 0 1 2 3 4 5
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Fall Time vs. Input Voltage Fall Time vs. Input Voltage
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T,=+105°C T,=+105°C
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;E; 2500 — g 1600 /
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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Turn-Off Response
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

FUNCTIONAL BLOCK DIAGRAM

VIN H]

VBIAS —— Charge Pump I - A
Schmitt
Trigger 4[] vout
ON [} zz Logic Soft-Start [ ]ss
VBIAS J
A Thermal
VBIAS [—l Shutdown
1
LT
GND

Figure 3. Block Diagram

DETAILED DESCRIPTION

Overview

The SGM2566C is a 5.7V, 14mQ (TYP) on-resistance,
integrated N-MOSFET, single-channel load switch. It can
support a 5A maximum continuous load current and be
enabled by the ON pin. The device has control pin to
set the slew rate (or the soft-start time) of Voyt, which
can control the inrush current and reduce the voltage
drop. The device also has the thermal shutdown
function. The SGM2566C includes internal integrated
quick output discharge (QOD) to remove the remaining
charge from the output when the switch is disabled.

SGM2566C is highly integrated. Using SGM2566C 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 2.5V to 5.7V. For
most applications, a 0.1uF capacitor is sufficient. It is
recommended to use X5R or X7R dielectrics ceramic
capacitor.

Input Capacitor

Turning 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 could further
reduce the voltage drop. So, larger C\y can be used to
reduce the voltage drop in high current applications.
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

DETAILED DESCRIPTION (continued)

Output Capacitor

A 0.1yF output capacitor (Coyr) 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. It is
recommended that Cy is greater than Cqyr.

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 1.2V, 1.8V, 2.5V or 3.3V.

The recommended start-up sequence is: Vgas power
on first, then V\y power on, and finally to enable the ON.
Or V|y and Vgjas power 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.

Soft-Start Control

A capacitor between SS and GND pins determines the
slew rate of Vout. The slew rate can be calculated using
the below equation.

For the desired rise time performance, the capacitor
voltage rating used on this pin must be 10V or above.
When Cgss < 100pF, the equation cannot be applied.
The recommended value of Cgg is bigger than 100pF. If
Css = OpF or left floating, use Table 3 to determine rise
times. The soft-start time is valid only when the ON pin
is enabled after V|y and Vpas are ready.

Quick Output Discharge (QOD)

The QOD feature is available for SGM2566C. 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.

Thermal Shutdown

Thermal shutdown protects the device from excessive
temperature and can recovery automatically. When die
temperature exceeds +165°C (TYP), the MOSFET will
be shut down and remained off until die temperature
drops below +140°C (TYP).

Device Functional Modes

SR = 0.4 x Cgs (1) The connection of the VOUT pin is shown in Table 1.

So, the soft-start time of Vour is: Table 1. SGM2566C Functions Table

tss = SR x Vour = 0.4 x Css *x Vour (2)
where: ON VIN to VOUT vouTt
SR is the slew rate (in ps/V). L N-MOSFET Off GND
Css is the capacitance value on the SS pin (in pF). N-MOSFET On VIN
tss is the soft-start time of Vgoyr.
€ Y 56 Micro Corp JUNE 2023
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

APPLICATION INFORMATION

Design Example
This example illustrates how to choose Cgs in details to
limit inrush current within the requirement.

Vin Of VIN VOUT

Cin
I O— VBIAS SS Cour RL

SGM2566C
O——ON —GCss

GND

Figure 4. Typical Application Circuit

Design Requirements
Table 2 shows the SGM2566C design parameters.

Table 2. Design Parameters

Design Parameter Value
Input Voltage (Vin) 3.3V
Bias Voltage (Vgias) 5V
Load Capacitance (Cour) 22uF
Maximum Acceptable Inrush Current (linrusH) 500mA

Detailed Design Procedure

Inrush Current
When the switch is enabled, Voyr begins to soft-start
from OV linearly. Inrush current can be calculated by
the following formula.

Iinrust = Cour % dVpyr/dt (3)

Table 3. Rise Time vs. Css Capacitor

Soft-Start Time
From the Equation 3, soft-start time can be calculated.
tSS = COUT x VOUT/IINRUSH (4)

In this example: COUT: 22“F, Vout = Vin = 3.3V, linrush
= 500mA.

So,
tss = 22uF x 3.3V/500mA = 145.2us (5)

To ensure an inrush current is less than 500mA, the
soft-start time cannot be less than 145.2us. The next,
choose a Cgg value to meet the desired soft-start time.

Css Selection
From equation,

tss = 0.4 x Cgs * Vour (6)
Css = 110pF can be calculated.

For safety margin, refer to Table 3. It is necessary to
select 220pF capacitor.

The tr (the rise time from 10% to 90% of Vour) at
different Cgs has been measured under Coyr = 0.1uF,
Cin = 1uF and R. = 10Q.

If tss is known, it can be calculated that tg = 0.8 x tg55 =
116.2us. According to the tg, look up Table 3 to get the
recommended value Cgg Which sets the rise time not be
less than the calculated.

When Cggs is left floating, the rise times can be obtained
from Cgs = OpF listed in Table 3.

- Rise Time (us) 10% - 90%
Vin = 0.6V Vin = 1.05V Vin = 1.2V Vin = 1.5V Vin = 1.8V Vin = 3.3V Vin = 5V

0 19 31 35 39 46 102 166

220 31 67 81 99 121 224 348

470 80 154 180 224 272 506 744
1000 186 340 390 490 580 1060 1570
2200 432 740 814 1066 1270 2360 3600
4700 1100 1900 2200 2660 3160 5520 8080
10000 2520 4020 4500 5440 6460 11500 17000

NOTE 1: Typical values are at T, = +25°C, Vgjas = 5V, Cout = 0.1uF, Ciy = 1pF, RL = 10Q, 10V X7R +10% ceramic capacitor.
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SGM2566C

5.7V, 5A, 14mQ On-Resistance Load Switch

APPLICATION INFORMATION (continued)

Layout Guidelines

For the best operation of device, the following

guidelines must be strictly followed:

+ Al high-current traces (VIN and VOUT) can be as
short and wide as possible. It is recommended to
use ground copper pour. Special attention should
be paid to that size and number of via must be
enough for a given current.

+ The input and output capacitors should be placed
as close as possible to the device.

+ Decoupling capacitors of VBIAS should be placed
next to the VBIAS pin.

Place the Css capacitor close to the SS pin.

Use sufficient thermal vias to directly connect the
exposed thermal pad to the ground plane on the
bottom layer under the body of IC, which can
relieve the thermal further and achieve better
thermal performance.

REVISION HISTORY

Thermal Considerations
Assuming a given ambient temperature and package
thermal resistance, the maximum allowable power
dissipation is calculated by:
T -T
P _ _JmAx) A
D(MAX) eJA

where:
¢ Ppuax is the maximum power dissipation.
Tymax) is the maximum operating junction temperature.
Ta is the operating ambient temperature.
0,4 is the package thermal resistance.

* & o

The maximum operating junction temperature must be
restricted to +105°C under normal operating conditions.
Care should be taken that the thermal vias are placed
under the exposed pad of the device, thus allowing for
thermal dissipation away from the device.

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

PACKAGE OUTLINE DIMENSIONS

TDFN-2x2-8AL
i T
JUUU
L D1 |
E —+ EC
PIN 1# /. k- [ (ﬁ\' [ :
DETAILAJ b
TOP VIEW BOTTOM VIEW

SEATING PLANE\ E@ 1.60
S =
|

A2
A1 —Jr— 0.90 1.90

SIDE VIEW 1 J

ALTERNATEA-1 ALTERNATEA2  ALTERNATE A-3 ‘ ‘ ‘ ‘
0.25 — w —0.50
DETAIL A

ALTERNATE TERMINAL
CONSTRUCTION

RECOMMENDED LAND PATTERN (Unit: mm)

Symbol Dimensions In Millimeters
MIN MOD MAX
A 0.700 _ 0.800
Al 0.000 - 0.050
A2 0.203 REF
b 0.200 - 0.300
1.900 - 2.100
o 1450 - 1.700
E 1.900 - 2.100
E1 0.750 _ 1000
k 0.200 _ -
0.500 BSC
0.200 - 0.400
eee 0.080

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 Tvoe Reel W1 A0 B0 KO PO P1 P2 w Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TDFN-2x2-8AL 7" 9.5 2.30 2.30 1.10 4.0 4.0 2.0 8.0 Q1

@ SG Micro Corp
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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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