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SGMICRO

SGM25661
3.5V, 6A, Ultra-Low
On-Resistance Load Switch

GENERAL DESCRIPTION

The SGM25661 is an ultra-low on-resistance, integrated
N-MOSFET, single-channel load switch. The device
operates over a wide input voltage range of 0.8V to 3.5V,
and is controlled by the ON pin which is capable of
interfacing directly with low-voltage control signals.

The device can provide a 6A maximum continuous load
current. Ultra-low on-resistance and high current
capability make this product ideal for driving processor
rails with tight voltage dropout tolerances. The fast rise
time allows the power rails to rise quickly when the
is enabled, thus

switch reducing the distribution

response time.

The SGM25661 offers the fast output discharge function
in disable status.

The SGM25661 is available in a Green TDFN-3x3-8EL
package.

FEATURES

® |nput Voltage Range: 0.8V to 3.5V
® Vg s Voltage Range: 3V to 5.5V
e Ultra-Low On-Resistance:
Ron =5.3mQ (TYP) at Vi = 2.5V, Vgjas = 5V
e Maximum Continuous Load Current: 6A
® | ow Quiescent Current: 0.6uA (TYP)
e Support with 1.2V, 1.8V, 2.5V and 3.3V GPIOs
® Rise Time: 8.1us at V|y = 2.5V, Vgjas = 5V
e Fast Output Discharge
e -40°C to +85°C Operating Temperature Range
® Available in a Green TDFN-3x3-8EL Package

APPLICATIONS

Ultrabook
Notebook

Tablet Computer
Servers

Set-Top Boxes
Telecom Systems

TYPICAL APPLICATION
3V to 5.5V
T
VBIAS
ViN OT VIN VOuT Vour
Cin Cour
l SGM25661 l
Oi,O_no— ON
GND
L

Figure 1. Typical Application Circuit
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

PACKAGE/ORDERING INFORMATION

SPECIFIED

PACKAGE ORDERING PACKAGE PACKING
MODEL | pegcripTion | TEMPERATURE NUMBER MARKING OPTION
RANGE
SGM
SGM25661 | TDFN-3x3-8EL | -40°C to +85°C | SGM25661YTGBSG/TR GJPGB Tape and Reel, 4000
XXXXX

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
XX XXX

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, ViIN.....coovvvviiiiiiiiiiiiii -0.3Vto 4V
Bias Voltage, VBIAS - --eeeeereeeeeiiaie e -0.3Vto 6V
Output Voltage, VouT. .. eeeeeeeriieiiiieeeiiiiiieeeen -0.3Vto 4V
ON Pin Voltage, VON ---ceeeeeeeeeeeeeaeeaeeaeeeeeeeeeeeeeennn -0.3Vto 6V
Maximum Continuous Load Current............ccccooiuiiiieeennn. 6A
Maximum Pulsed Switch Current, Pulse < 300us, 2% Duty
(O3 = 8A
Package Thermal Resistance

TDFN-3X3-8EL, A -vvveeeeeeiiiiiiiiiiieee e 39°C/W
Junction Temperature...........ccccoeeeeeeeiiiiiiieeeeeeeeeeeee +150°C
Storage Temperature Range....................... -65°C to +150°C
Lead Temperature (Soldering, 10S)............cuueeeeeeennes +260°C
ESD Susceptibility
HBIM ... 2000V
CDM... e 1000V

RECOMMENDED OPERATING CONDITIONS

Input Voltage, ViN.....ccoovvvviiiiiiiiiiiiinn. 0.8V to Vaias - 1.95V
Bias Voltage, VBIAS ----«ceeeeeemrmiaeeeeeiiiiiiee e 3V to 5.5V
ON Pin Voltage, VON «--eeeeeeeeeeeeeeeeaeeaeeeeeeeeeaeeeeeenn 0V to 5.5V
Output Voltage, VouT...ccceeeeeeeeeeeeeeeeeeaeeeeeeeeee e Vin
INput Capacitor, CiN......oouvvrrriiee e > 1uF
High-Level Threshold Voltage, ViH_oN....vvveveeeenes 1.2V to 5.5V
Low-Level Threshold Voltage, ViL_oN.«.«veeveeeeevennns 0V to 0.5V
Operating Junction Temperature Range .....-40°C to +125°C
Operating Ambient Temperature Range......... -40°C to +85°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 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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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

PIN CONFIGURATION

PIN DESCRIPTION

(TOP VIEW)
....... . jmmmmmmm RS
VIN [ 1} 7 i 8| vouT
...... ( Il [ —

VN [ 2] | i1 7| vour
I T/ VR A
VBIAS | 3 | | i1 6| vout
ON [ 4] i 15| oD

TDFN-3x3-8EL

PIN NAME FUNCTION
Switch Input Pins. Use a bypass capacitor (Cin) as close as possible between this pin and
1,2 VIN .
GND pin.
3 VBIAS Power Supply Pin for Internal Circuitry. Veias voltage range is from 3V to 5.5V.
Switch Enable Input. Logic high sets the device active, logic low disables it and turns it into
4 ON A ;
shutdown mode. Do not leave this pin floating.
5 GND Ground.
6,7,8 VOUT Switch Output Pins. Use a bypass capacitor (Cout) between this pin and GND pin.
Exposed Pad VIN Switch Input Pin. A bypass capacitor between exposed pad and GND pin is recommended.
€ D 56 Vicro Corp DECEMBER 2022
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SGM25661

3.5V, 6A, Ultra-Low

On-Resistance Load Switch

ELECTRICAL CHARACTERISTICS

(Veias = BV, typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TYP | mAXx | UNITS
Power Supplies and Currents (Vgias = 5V)
VBIAS Quiescent Current lo_ ias IOUT_z op: Vin= 3\/; Von = Vas = 5V, 06 1 uA
- Ta=-40°C to +85°C
VBIAS Shutdown Current Isp Bias | Von = 0V, Vour =0V, Ta=-40°C to +85°C 0.1 MA
Von =0V, Vour =0V, Viy = 3V, Ta = +25°C 0.0009 0.1
Von =0V, Vour =0V, Vi = 2.5V, Ta = +25°C 0.0008 0.1
VIN Shutdown Current Isp_vin Von = 0V, Vour =0V, Viy = 2.0V, Ta = +25°C 0.0007 0.1 MA
Von = 0V, Vour =0V, Vin = 1.05V, Ta = +25°C 0.0007 0.1
Von = 0V, Vour =0V, Viy = 0.8V, Ta = +25°C 0.0006 0.1
ON Terminal Input Leakage Current lon Von = 5.5V, Ta =-40°C to +85°C 0.1 MA
Resistance Characteristics (Vgias = 5V)
lour =-200mA, Viy = 3V, Ta = +25°C 6.5 8 mQ
lour =-200mA, Viy = 2.5V, T = +25°C 5.3 6.3 mQ
On-Resistance Ron lour =-200mA, Viy = 2V, Ta = +25°C 4.8 5.8 mQ
lour = -200mA, Viy = 1.05V, Ta = +25°C 44 5.3 mQ
lour =-200mA, Viy = 0.8V, Ta = +25°C 4.3 53 mQ
Output Pull-Down Resistance Reo | Vin=5V, Von = 0V, Vour = 1V, Ta = -40°C to +85°C 260 300 Q
Power Supplies and Currents (Vgias = 3V)
VBIAS Quiescent Current lo_ ias IOUT_z Op,f’ Vin= 1V; Von = Vas = 3V, 03 1 uA
- Ta=-40°C to +85°C
VBIAS Shutdown Current Isp Bias | Von = OV, Vour = 0V, Ta =-40°C to +85°C 0.1 pA
VIN Shutdown Current Isp_vin Yon = OV, Vour = OV, Vi = 1.9V, Ta = *29°C 00071 | 04 bA
N Von = 0V, Vour =0V, Vin = 0.8V, Ta = +25°C 0.0008 0.1
ON Terminal Input Leakage Current lon Von = 5.5V, Ta =-40°C to +85°C 0.1 MA
Resistance Characteristics (Vgias = 3V)
On-Resistance Ron lour =-200mA, Viy = 1.05V, Ta = +25°C 6.7 8.4 mQ
lour =-200mA, Viy = 0.8V, Ta = +25°C 5.8 7.0 mQ
Output Pull-Down Resistance Rep Vin =3V, Von =0V, Vour = 1V, Ta = -40°C to +85°C 260 300 Q
@ SG Micro Corp DECEMBER 2022
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SGM25661

3.5V, 6A, Ultra-Low

On-Resistance Load Switch

SWITCHING CHARACTERISTICS

(Ta = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | min | TYP | mAXx | UNITS

Vin = 2.5V, Von = Vgias = 5V

Turn-On Time ton 10.6

Turn-Off Time tore 4.9

Vour Rise Time tr Rour = 10Q, Cour = 0.1pF 8.1 us
Vour Fall Time tr 2.1

Delay Time to 8.3

Vin = 1.05V, Von = Vaias = 5V

Turn-On Time ton 7.49 10.70 16.05

| AIOSR 20850, Cor 2 2

Vout Rise Time tr Sensitive to Ringing and Over-Voltage due to Fast 1.6 4.2 7.0 us
Vour Fall Time | RiseTime) 28100

Delay Time to 5.95 8.50 11.05

Vin = 0.8V, Von = Vgias = 5V

Turn-On Time ton 10

Turn-Off Time torr 5.6

Vour Rise Time tr Rour = 10Q, Cour = 0.1pF 2.8 us
Vour Fall Time tr 2.0

Delay Time to 8.7

Vin = 1.05V, Von = 5V, Vaias = 3V

Turn-On Time ton 22.6

Turn-Off Time tore 4.2

Vour Rise Time tr Rour = 10Q, Cour = 0.1pF 11.6 us
Vour Fall Time te 2

Delay Time to 18.4

Vin = 0.8V, Von = 5V, Vgias = 3V

Turn-On Time ton 221

Turn-Off Time tore 4.4

Vour Rise Time tr Rour = 10Q, Cour = 0.1pF 7.8 us
Vour Fall Time te 2

Delay Time to 18.6
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3.5V, 6A, Ultra-Low
SGM25661 On-Resistance Load Switch

PARAMETER MEASUREMENT INFORMATION

vEIES
VBIAS
Vi © —T_ VIN VOUT . o Vour
CIN
I SGM25661 - Cour Rour
— On
Ooff | o—— ON GND __I_
Figure 2. Test Circuit 1
VN O - VIN VBIAS VOUT V
" 1 L =2.2uH L
Cn SGM25661 Cour = 44pF
I VIN I

(Exposed Pad) =
On

Figure 3. Test Circuit 2

VOUT

Figure 4. Timing Waveforms
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SGM2

5661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS

VBIAS Quiescent Current vs. Vgias Voltage

VBIAS Shutdown Current vs. Vgjas Voltage

1.2 T 24 ‘
Vy = 1.05V Von = OV
< 1o |Von=9V Ta=+25°C < 20 [Vour=OV Ta=+25°C
2 Y [lour=0A Tp=+85°C | c 7 Tp=+85C |
5 5
E 08 E 16 ~
) )
@] (@] /
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g 06 — —] g 12 __//
8 // 3 v/
G 04 [ » 08
2 2
2 o2 2 o4
b —
0.0 0.0 | | | |
3.0 3.5 4.0 4.5 5.0 5.5 3.0 3.5 4.0 4.5 5.0 55
Vgias Voltage (V) Vgias Voltage (V)
VIN Shutdown Current vs. V |y Voltage On-Resistance vs. Temperature
0.06 — — 14 ‘ ‘
Veias = 5V Tp=+257C Vgias = 3V
—~ | Von = 0V [ Von = 5V Vin=0.9V |
< 005 Fy .=0v 12 1y s = -200mA Vi = 1.05V
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5 0.04 E 10
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3 © /,/
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n
:% &) ///
5 0.02 L 6
z o /
= 0.01 4
0.00 2
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V\y Voltage (V) Temperature (°C)
On-Resistance vs. Temperature On-Resistance vs. V|y Voltage
14 T ‘ 14 T
Vi =0.8V Veias = 5V Veias = 3V
12 |Yn=105V Von = 5V 12 [Von =5 Ta=+25C
[V = 1.2V lour = -200mA | [ 1our = -200mA Ta=+85C |
a Vi = 1.5V )
£ 10 £ 10
§ 8 =3V § 8
L / 0
[%) n
[0]
4 ‘ 4
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

On-Resistance (mQ)

Output Pull-Down Resistance (Q)

On-Resistance vs. V|y Voltage

14 1 1 1
Vgias = 9V .
12 [ Von = 5V Tp=+25C |
lout = -200mA Ta=+85°C
10
8
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[
6 ] ]
.———//
4
]
08 10 1214 16 18 20 22 24 26 2.8 3.0
V\y Voltage (V)
Output Pull-Down Resistance vs. Vgjas Voltage
282
Von = 0V
Vi = 1.05V Ta=+25°C
278 o= 1V Tp=+85°C |
274
270
266
262
258
3.0 34 3.8 4.2 4.6 5.0

Vgiag Voltage (V)

ON Pin Low-Level Threshold Voltage vs. Vgias Voltage

14
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On-Resistance (mQ)
(o]

- - -
o N B

On-Resistance (mQ)
[oe]

On-Resistance vs. V|y Voltage

1 1 1
Tp=+25C
| Von = 3V Veis = 5V ]
lout = -200mA
.———//
08 10 12 14 16 1.8 2.0 22 24 26 2.8 3.0
V\y Voltage (V)
On-Resistance vs. V|y Voltage at 6A Load
1 1
Vgias = 5V .
[ Von = 5V Tp=+25°C |
lout = -6A Tp=+85°C
e
//
4/
—
-’_’__—/
08 1012 14 16 1.8 2.0 22 24 26 28 3.0

V |y Voltage (V)

ON Pin High-Level Threshold Voltage vs. Vg as Voltage
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Delay Time vs. V\y Voltage

22 ‘
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Turn-Off Time vs. V|y Voltage
8 T
Veias = 3V .
7 | Rour = 100 Ta=+25C |
Cout = 0.14F Ta=+85°C
g
= 6
(0]
£
5
Q
c —
S 4
3
2
0.80 0.85 0.90 0.95 1.00 1.05

V\y Voltage (V)

Delay Time (us)

Vour Fall Time (us)

Turn-Off Time (us)

Delay Time vs. V\y Voltage
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)
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3.5V, 6A, Ultra-Low

SGM25661 On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VOUT Rise Time (VBIAS = 5V) VOUT Fall Time (VBIAS = 5V)

M )
Von

Vonp \

AIP/AWO0S  AIP/ASG  NIP/AWO0S
AIP/AWOOS  AIP/AG  AIP/AWOOS

Vin D Vi = 2.5V Ving Vin = 2.5V
Von = Vans = 5V o Von =_VBIAS =5V
Vour Rour = 10Q Vour ROUT: 10Q
Cour = 0.1uF Cour = 0.1uF

Time (4ps/div) Time (1ps/div)

Vour Rise Time (Vaas = 5V)

| ; l 4
Von (2 mmsm——
Vin /

Vour Fall Time (Vaias = 5V)

\ 4
Vong L
Vin \

AIP/AWQ0Z AIP/AWO0Z NIP/ASG MP/AWO00S

AIP/AWQ0Z AIP/AWO0Z NIP/ASG MP/AWO00S

Vin = 1.05V Vin = 1.05V
v Von = Vaias = 5V vV Von = Veias = 5V
ouT ‘ L=22uH ouT | L=22uH ot
V| D ememimemm—— (DCR =0.33Q) VicP (DCR = 0.33Q) T ——
Cour = 2 x 22uF Cour = 2 x 22uF
Time (10us/div) Time (10ms/div)
Vour Rise Time (Vgias = 5V) Vour Fall Time (Vaias = 5V)
U 1] N
S 3
3 2
< S
=3 &
4§ < d
VON 2 ,‘,— 2 VON P 2
= g
<
N
VinD S VinD 3
S 3
Vin= 0.8V < Vi = 0.8V §
Von = Vaias = 5V o Von = Vans = 5V =
Vour Rour = 100 < Vour B Rour = 10Q
Cour = 0.14F Cour = 0.1pF

Time (4us/div) Time (2us/div)
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3.5V, 6A, Ultra-Low
SGM25661 On-Resistance Load Switch

TYPICAL PERFORMANCE CHARACTERISTICS (continued)

VOUT Rise Time (VBIAS = 3V) VOUT Fall Time (VBIAS = 3V)
8 8
= o
2 3
Vi § mﬂ ¥ §
q < | S
Von gy 3 Vongy ‘ 3
< \ <
oy o
/ - =
P )
S 8
Vin = 1.05V Vin = 1.05V 3
Vin D Von = 5V S ViND Vou=5Y <
Vaias = 3V < BIAS = =
Vour Rour = 10Q Vourp Rour = 10Q <
Cour = 0.1pF Cour = 0.1pF
Time (4pus/div) Time (1ps/div)
VOUT Rise Time (VBIAS = 3V) VOUT Fall Time (VBIAS = 3V)
N
5 S
3 2
< 3
q < ;; 4
Von gy o Vonpy a
s < a
=N <
<
N
VinD 5 VinD S
= 3
Vin = 0.8V 3 Vin = 0.8V <
Von = 5V S Von = 5V 3
" Vaias = 3V = Vaias = 3V <
Vour Rour=10Q 1| Vourd: g2~ Joa
Cour = 0.1pF Cour = 0.1pF
Time (4pus/div) Time (2us/div)
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3.5V, 6A, Ultra-Low
SGM25661 On-Resistance Load Switch

FUNCTIONAL BLOCK DIAGRAM

VBIAS VIN

1 1

L

=

Control .
ON [ }— L%r;iré) Drive] —
] vouT

}7

>

{>o —
SGM25661 B2
4
GND

Figure 5. Block Diagram
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

DETAILED DESCRIPTION

Overview

The SGM25661 is a 3.5V, 5.3mQ (TYP) on-resistance,
integrated N-MOSFET, single channel load switch. It
can support a 6A maximum continuous load current
and be enabled by the ON pin. The device has a fixed
slew rate (or the soft-start time) of Voyr, which can
control the inrush current and reduce the voltage drop.
The SGM25661 includes internal integrated fast output
discharge to remove the remaining charge from the
output when the switch is disabled. Once the device is
turned off, the leakage current will be very low, thus
reducing unnecessary leakage of the downstream
modules.

SGM25661 is highly integrated. Using SGM25661 can
reduce the PCB area and the BOM count greatly, even
the cost.

On/Off Control

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
suitable for standard GPIO logic level threshold, such
as 1.2V, 1.8V, 2.5V or 3.3V. The ON pin cannot be left
floating and must be connected to either high or low
level as requirement.

Input Capacitor (Cin)

Turning on the N-MOSFET to charge load capacitor will
generate inrush current, which may cause the Vindrop.
In order to prevent the drop, a capacitor must be placed
between the VIN and GND pins. Usually, a 1uF input
capacitor (CiN) placed close to the pins is sufficient.
However, higher capacitance values could reduce the
voltage drop. So, larger Cincan be used to reduce the
voltage drop in high current applications.

Output Capacitor (Cour)

A 0.1yF output capacitor (Cour) 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 Cin should be greater than Cour.

Vin and Vgias Voltage Range

It is recommended that Vs is greater than (Vour +
1.95V), otherwise Ron will be much larger than the
rated value in the electrical characteristics (Vgias = 5V
table). The device can still be functional if the Vgas is
less than (Vout + 1.95V), but the increase of Roy may
cause the device in an undesirable condition.

In addition, the maximum rated voltage of VIN and
VBIAS pins should not be exceeded when Vgs is
greater than (Voyur+ 1.95V).

) / / /
9
E 8
3]
8 7
L
é / / Veias = 3V
] 6 . Vgis = 3.3V
§ /// / ‘ Vgas = 3.6V
5 | Vgias = 4.2V
|
4 | s
08 13 18 23 28 33 38 43 438

Input Voltage (V)

Figure 6. On-Resistance vs. Input Voltage
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

APPLICATION INFORMATION

Typical Application Circuit

Figure 7 shows the typical application circuit of
SGM25661 as a load switch to power downstream
equipment.

Vaias
VBIAS
VN O l VIN VOUT TVOUT
Cin T SGM25661 T oo
VIN '
= (Exposed Pad) =
On
off [ o——1 oN GND —

Figure 7. Typical Application Schematic
Design Requirements
In the design example of this part, the specific design

parameters are shown in the following table.

Table 1. Design Parameters

Design Parameter Example Value
Vin 1.05vV
Vaias 5.0V
Load Current 6A

Detailed Design Procedure

First, the following three parameters need to be
determined by the designer: V|y voltage, Vgas voltage
and load current.

VIN to VOUT Voltage Drop
The voltage drop between input and output is
determined by Ron and load current. Roy is determined
by the specific V|y and Vs voltage. Therefore, after
the above two parameters are determined, the voltage
drop between input and output can be calculated by
Equation 1:
2V =l oap * Ron (1)
where 2V is the voltage drop from input to output. I oap
is the load current. Roy is the on-resistance of device
determined by Vin and Vgas.

Note that the chosen load current should not exceed
the maximum rated value of the load current (6A for the
SGM25661).

Inrush Current
The specific value of inrush current caused by output
capacitance Coyt can be calculated by Equation 2:

dv,
lnrusi=Cour % dc;UT (2)

where Iinrush is the value of inrush current caused by
Cout- Cour is the output capacitance value. dVoyr is the
rising change value of Vgyr after the device is enabled.
dt is the time taken by the device to increase Voyr after
the device is enabled.

Note that appropriate Cour will be chosen to prevent
excessive inrush current and exceeding the maximum
current rating.

Thermal Considerations
In order to avoid the maximum junction temperature of
the device exceeding +125°C under normal operation,
the maximum power dispersion of the device can be
calculated by Equation 3 when the ambient
temperature and load current are given.

TJ(MAX) - TA

PD(MAX) = ﬁ (3)

where Ppuax) is the maximum power dispersion of the
device. Tymax) is the maximum junction temperature of
the device (+125°C for the SGM25661). Ta is the
ambient temperature. 8,4 is the junction to air thermal
impedance which is highly dependent on layout of the
board.
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SGM25661

3.5V, 6A, Ultra-Low
On-Resistance Load Switch

APPLICATION INFORMATION (continued)

Another Type of Application

Figure 8 shows the application circuit of SGM25661 on
the power rail sensitive to ringing and over-voltage
caused by fast rising time.

VB\AS
Vin O VIN VOUT \
" 1 L=22uH o
Cin SGM25661 Cour = 44pF
I VIN I
= (Exposed Pad) =
On
off] o———ON GND i

Figure 8. Typical Application Schematic for Powering
Rails Sensitive to Ringing

Design Requirements
In the design example of this part, the specific design
parameters are shown in the following table.

Table 2. Design Parameters

Design Parameter Example Value
Vin 1.05V
Vaias 5.0V
Acceptable Percent Overshoot (p) 3.2%
Maximum Settling Time (tserrLe) 40us

Detailed Design Procedure
First, the following four parameters need to be
determined by the designer: V\y voltage, Vgas voltage,
acceptable percent overshoot and maximum allowed
settling time for the power rail.

Selecting Proper Inductor and Capacitor to Meet

Voltage Overshoot Requirements

In order to determine the specific parameters of L and

Cour in the filter circuit, the damping factor determined

by the acceptable percent overshoot needs to be

calculated by the predecessors. The calculation
formula is shown in Equation 4:

=_np 4

‘ JT2 +(Inp)? (4)
where € is the damping factor of the filter. p is the
acceptable percent overshoot.

Inductance (L), its DCR (Rpcr) and capacitance (Cour)
will affect the damping factor calculated by Equation 4.
The specific relationship is shown in Equation 5.
Therefore, L and Couyr can determine an optimal
parameter combination through multiple iterations. The

calculation of filter setting time (< 5% of the steady
state value) is shown in Equation 6.

€= RZCR x CEUT (5)

¢ 3xLxCqyr (6)

SETTLE ¥
€

where ¢ is the damping factor of the filter. Rpcr is the
DCR of inductor. Coyr is the capacitance of the LC filter.
L is the inductance of the LC filter. tsgrr.e is the setting
time of the LC filter (< 5% of the steady state value).

The damping factor and filter setting time requirements
in Table 2 will constrain the parameter selection of L,
Roer and Cour.

Power Supply Recommendations

The voltage range of V|y and Vgasin the device is 0.8V
to 3.5V and 3V to 5.5V respectively. The power supply
voltage should be well regulated and close to
SGM25661. If the power supply is more than a few
inches from the pin of the device, the additional bulk
capacitor needs to be connected in parallel to the
ceramic bypass capacitor. An electrolytic, tantalum, or
10uF ceramic capacitor may be sufficient.

Layout Guidelines

+ The main power traces should be as short and wide
as possible to accommodate for high current.

+ The vias should be used under the exposed pad for
better heat dissipation under high current
conditions.

+ The VIN pin requires a ceramic capacitor with low
ESR in parallel for bypass. The recommended
bypass capacitor is 1yF ceramic with X5R or X7R
dielectric. The bypass capacitor should be placed
next to the device pin as close as possible.

+ The VOUT pin requires a ceramic capacitor with low
ESR in parallel for bypass. The VIN bypass
capacitor with X5R or X7R dielectric should be ten
times larger than the VOUT bypass capacitor. The
bypass capacitor should be placed next to the
device pin as close as possible.

+ The Vpas pin requires a ceramic capacitor with low
ESR in parallel for bypass. The recommended
bypass capacitor is 0.1yF with X5R or X7R
dielectric.
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3.5V, 6A, Ultra-Low
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TDFN-3x3-8EL
| 0 B e
} U=
I A @ininNanm
DETAILA LeJ ‘—Li‘—*b L-

TOP VIEW BOTTOM VIEW

|——1.652L
| ]
L, T L]

—+—1=—0.325

SEATING PLANE‘\i
o N o N s N ‘l T
? 2.80 1.60

T

SIDE VIEW m m D Diﬁo
Q Q [065H | | - 035

ALTERNATEA-1  ALTERNATE A-2
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 0.200 REF
b 0.300 _ 0.400
D 2.900 _ 3.100
E 2.900 R 3100
D1 2.300 i 2500
E1 1.500 _ 1700
L 0.300 _ 0.500
L1 0.120 R 0320
© 0.650 BSC
K 0.300 REF
eee 0.080

NOTE: This drawing is subject to change without notice.

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

TX00315.000



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

Packade Tvbe Reel W1 A0 BO KO PO P1 P2 w Pin1
iameter mm mm mm mm mm mm mm uadrant

ge b Di (mm) | (Mm) | (mm) | (mm) | (mm) | (mm) | (@@m) | (mm) | Quad

TDFN-3x%3-8EL 13" 12.4 3.30 3.30 1.10 4.0 8.0 2.0 12.0 Q2
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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:r?]t)h ‘?TITI\(::\’)] ':::?nr;t Pizza/Carton
[=]
[=]
13" 386 280 370 5 g
€ Y 56 Micro Corp TX20000.000
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