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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

General Description

Operating from a 3.0 V to 5.5 V power supply and fully
specified over the -40 °C to 85 °C temperature range, the
SLG5NT1757V is a high-performance 5 mQ, 4 A
single-channel nFET integrated power switch. Using a
proprietary MOSFET design, the SLG5NT1757V achieves a
stable 5 mQ RDSqy across a wide input/supply voltage range.
The SLG5NT1757V is designed for all 0.6 V to 1.98 V power
rail applications. Using Dialog’s advanced assembly
techniques for high-current operation, the SLG5NT1757V is
packaged in a space-efficient, low thermal resistance,
RoHS-compliant 1.6 mm x 2.5 mm STQFN package.

Features

* Low Typical RDSpy nFET: 5 mQ

*  Maximum Continuous Switch Current: Up to 4 A

» Supply Voltage: 3.0V <Vpp <55V

* Input Voltage Range: 0.6 V< V|y<1.98V

* Fast Turn-on:
48 us when tune CSLEW =4.7 nF, RLOAD =20Q,
CLOAD =10 UF, VDD =5 V, V|N =1V
« 168 us when tune CSLEW =22 nF, RLOAD =200,
CLOAD =10 UF, VDD =5 V, V|N =1V

* Low 6,,, 16-pin 1.6 mm x 2.5 mm STQFN Packaging
* Pb-Free / Halogen-Free / RoHS compliant
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Applications
* Notebook Power Rail Switching
» Tablet Power Rail Switching
* Smartphone Power Rail Switching
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Pin Description

Pin # | Pin Name Type

Pin Description

VDD supplies the power for the operation of the power switch and internal control circuitry

1 VDD Power |whereitsrangeis 3.0V <Vpp<5.5V. Bypass the VDD pin to GND with a 0.1 pF (or larger)
capacitor
2 NC NC No Connect - make no external connection to this pin.
Drain terminal of Power MOSFET (Pins 3-7 fused together). Connect a 10 uF (or larger)
3-7 VIN MOSFET |low ESR capacitor from this pin to GND. Capacitors used at VIN should be rated at 10 V

or higher.

8-12 VOUT MOSFET

Source terminal of Power MOSFET (Pins 8-12 fused together) Connect a low ESR
capacitor (up to 10 pF) from this pin to GND. Capacitors used at VOUT should be rated at
10 V or higher.

13 | SIG_GND GND

Analog signal ground.

Alow-ESR, stable dielectric, ceramic surface-mount tuning capacitor Cg| gy connected

14 CAP Input from CAP pin to GND sets the Vo7 slew rate and overall turn-on time of the
SLG5NT1757V. Capacitors used at the CAP pin should be rated at 10 V or higher.

15 GND GND Analog or Power ground.
A low-to-high transition on this pin closes the power switch. ON is an asserted-HIGH,

16 ON Input level-sensitive CMOS input with ON_V,_ < 0.3V and ON_V|y > 0.85 V. As the ON pin input

circuit has an internal 4 MQ pull-down, connect this pin to a general-purpose output (GPO)
of a microcontroller, an application processor, or a system controller.

Ordering Information

Part Number Type Production Flow
SLG5NT1757V STQFN 16L Industrial, -40 °C to 85 °C
SLG5NT1757VTR STQFN 16L (Tape and Reel) Industrial, -40 °C to 85 °C
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Ultra Low Power Switch with Fast Discharge

Absolute Maximum Ratings

Parameter |Description Conditions Min. | Typ. | Max. | Unit
Vpp Power Supply Voltage to GND -- - 6 Vv
Vi to GND g(')\leer Switch Input Voltage to 03 . 6 v
Vour to GND gc')\leer Switch Output Voltage to 03 _ Vi v
ON to GND |ON Pin Voltages to GND -0.3 -- 6 \%
Ts Storage Temperature -65 - 150 °C
ESDuygm ESD Protection Human Body Model 2000 -- -- \Y
ESD¢cpm ESD Protection Charged Device Model 500 -- - \Y
MSL Moisture Sensitivity Level 1
. 1.6 x2.5mm 16L STQFN; Determined us-
CITN \IJDL?r?IC(Egr?_IrXH?b?L:ieS'Stance’ ing 1in?, 1.2 oz. copper pads under each -- 35 -- °C/W
VIN and VOUT on FR4 pcb material
Wpis Package Power Dissipation - -- 1.2 w
IDSpax Max Continuous Switch Current - -- 4 A
. Maximum pulsed switch current, pulse
MOSFET IDSpk| Peak Current from Drain to Source width < 1 ms, 1% duty cycle -- -- 6 A
Note: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Electrical Characteristics
3.0V<sVpps55V;06V=Vys1.98V,; Ty =-40°Cto 85 °C, unless otherwise noted. Typical values are at T =25 °C

Parameter |Description Conditions Min. Typ. Max. Unit
Vbop Power Supply Voltage -40 to 85°C 3.0 -- 5.5 \Y
when OFF, Ty = 25°C - 0.001 0.02 MA

when ON, No load,
ON = VDD, TA =25°C

when OFF, Ty = 85°C -- 0.017 | 0.12 MA

when ON, No load,

ON = VDD’ TA =85°C

TA = 25°C, IDS =300 mA,
VDD - V|N =20V

Tp = 25°C, Ips = 300 mA,
VDD - V|N =25V

Tp = 25°C, Ipg = 300 mA,
VDD - VIN =30V

Tp = 25°C, Ips = 300 mA,
VDD - VIN = 3.5V

TA = 25°C, IDS =300 mA,
VDD - V|N =40V

—~ | 0007 | 008 | pA

Ibp Power Supply Current (PIN 1)

- 025 | 1.8 HA

-- 6.8 8.5 mQ

-- 5.6 7.1 mQ

RDSpn  |ON Resistance - 5.0 6.2 mQ

- 4.6 5.7 mQ

- 4.3 5.3 mQ
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Electrical Characteristics (continued)

3.0V<sVpps55V;06V=Vys1.98V,; Ty =-40 °C to 85 °C, unless otherwise noted. Typical values are at T =25 °C

Parameter |Description Conditions Min. Typ. Max. Unit
Ta =85°C, Ipg = 300 mA, _
Vg - Vi = 2.0 V 8.1 10.3 mQ
Ta =85°C, Ipg = 300 mA,
Vpp - Vi = 2.5 V - 6.8 8.6 mQ
. TA = 85°C, IDS =300 mA, _
RDSpn  |ON Resistance Vpp - Vi = 3.0 V 6.0 7.6 mQ
TA = 85°C, IDS =300 mA,
- 5.5 7.0 mQ
VDD - V|N =3.5V
Ta =85°C, Ipg = 300 mA,
- 5.2 6.5 mQ
VDD - V|N =40V
MOSFET IDS|Current from VIN to VOUT Continuous - - 4 A
VN Operating Input Voltage 0.6 - 1.98' \Y
50% ON to 90% Vout Set by External Cg) gy
50% ONto 90% Vouyt Vpp =5V,
V|N =1.0V, CLOAD =10 IJF, - 48 65 us
TTotaI_ON Total Turn On Time RLOAD =20 Q, CSLEW =4.7nF
50% ONto 90% Vouyt Vpp =5V,
ViN=1.0V, C poap = 10 pF, -- 168 230 gs
RLOAD =20 Q, CSLEW =22nF
10% Voyrt to 90% Vour Set by External Cg) gy
10% VOUT to 90% VOUT, VDD =5 V,
V|N =1.0 V, CLOAD =10 |JF, - 31 46 V/ms
VOUT(SR) Slew Rate RLOAD =20 Q, CSLEW =4.7nF
10% VOUT to 90% VOUT, VDD =5 V,
V|N =1.0 V, CLOAD =10 IJF, - 9 1.5 V/ms
RLOAD =20 Q, CSLEW =22nF
50% ON to Vgyr Fall Start;
. VDD=5V; V|N= 10V, .
ToFF_pelay |OFF Delay Time RLoaD = 20 Q, 10 CLonp: 45 65 bs
CSLEW =22nF
CLoaD Output Load Capacitance CLoap connected from VOUT to GND - - 10 uF
RpiscHrg | Output Discharge Resistance 3.0V=sVpps55V;Voyr <04V 160 200 250 Q
ON_V|y |High Input Voltage on ON pin 0.85 - Vop \Y,
ON_V|_ Low Input Voltage on ON pin -0.3 0 0.3 Vv
lon(ka)  |ON Pin Leakage Current ON = ON_V|yor ON = GND - 1.5 -- MA
Notes:
1. But not higher than Vpp - 1.5V
Datasheet Revision 1.03 24-Feb-2020
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ToON_pelay: Slew Rate, and Tyq¢5_on Timing Details

| ( |
| ) .
| |
*
ON 50% ON 50% ON
|
b
| | |
: I | _>! <*— TOFF_Delay
N | (C C
: N 90% Vour ) 90% Vout
| | | |
VOUT TON_DeIay |<—>| | | |
| 10% Vour : : |
= | |
| | |<—>| VOUT(SR) (V/ms) | TFALL
| - > ! |
| TTotal_ON \
* Rise and Fall times of the ON signal are 100 ns
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Typical Performance Characteristics

RDSgy vs. Temperature and Vpp - V|

RDSqp, - mC)

RDSON VS. VDD - VIN
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TOFF_Delay VS- CsLew and Viy at Vpp =3V
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

Ipp when OFF vs. V|y, Vpp, and Temperature
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Vourt(sr) Vs- CsLew, Temperature, and Vyat Vpp =3V
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Typical Turn-on Waveforms
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Figure 1. Typical Turn ON operation waveform for Vpp =5V, V|y=1V, Cg gw = 4.7 nF, C oap = 10 pF, R oap =20 Q
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Figure 2. Typical Turn ON operation waveform for Vpp =5V, V|y=1V, Cg, gw = 22 nF, C_ oap = 10 pF, R pap =20 Q
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Figure 3. Typical Turn ON operation waveform for Vpp =5V, V|y=1.98 V, Cg, g = 4.7 nF, C| oap = 10 BF, R oap =20 Q

SO0MSais v

RIGOL H 100us

EOOk pts

N e W | D

200.000000us

T £ @ z200v

ON >

Rt

.

Vour B

IMax=2.00"% IRise=249.0us

1 = zo0v g‘ soomy /

Figure 4. Typical Turn ON operation waveform for Vpp =5V, V|\y=1.98 V, Cg gw = 22 nF, C| gap = 10 uF, R oap =20 Q
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Typical Turn-off Waveforms
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Figure 5. Typical Turn OFF operation waveform for Vpp =5V, V|y =1V, Cg gw = 4.7 nF, no C_ oap, R oap =20 Q
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Figure 6. Typical Turn OFF operation waveform for Vpp =5V, V|y=1V, Cg, gw = 22 nF, no C, gap, R oap =20 Q
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Figure 7. Typical Turn OFF operation waveform for Vpp =5V, V|y=1.98 V, Cg, gy = 4.7 nF, no C, gap, R oap =20 Q
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Figure 8. Typical Turn OFF operation waveform for Vpp =5V, V|\y=1.98 V, Cg gw = 22 nF, no C_ gap; RLoap =20 Q

Datasheet Revision 1.03

24-Feb-2020

CFR0011-120-01 Page 14 of 24

© 2020 Dialog Semiconductor



SLG5NT1757V

¢

dialog

SEMICONDUCTOR

An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

RIGOL H z00us ??200%8;?{? LAM/\JEA/\MM/\/\M/\/\M D

G00.000000us

T+ @ z2o00v

ON >

\
~

VouT B T

IMax=1.02"% IFall=382.0us
1 = zo0v g‘ soomy /

Figure 9. Typical Turn OFF operation waveform for Vpp =5V, V|y=1V, Cg gw = 4.7 nF, C oap = 10 uF, R oap =20 Q
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Figure 10. Typical Turn OFF operation waveform for Vpp =5V, Viy=1V, Cg gw =22 nF, C, gap = 10 UF, R oap =20 Q
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Figure 11. Typical Turn OFF operation waveform for Vpp =5V, V|y=1.98 V, Cg g = 4.7 nF, C, gap = 10 uF, R oap =20 Q
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Figure 12. Typical Turn OFF operation waveform for Vpp =5V, V|y=1.98 V, Cg gw = 22 nF, C oap = 10 MF, R oap =20 Q
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SLG5NT1757V Power-Up/Power-Down Sequence Considerations

A nominal power-up sequence is to apply Vpp first, followed by Vy only after Vpp is > 90 % of final Vpp, and finally toggling the
ON pin LOW-to-HIGH after V) is at least 90% of its final value.

A nominal power-down sequence is the power-up sequence in reverse order.

If Vpp and Vg are applied at the same time, a voltage glitch may appear on the output pin at Voyr. To prevent glitches at the
output, it is recommended to connect at least a 1 yF capacitor from the VOUT pin to GND and to keep the Vpp and Vg ramp
times higher than 2 ms.

If the ON pin is toggled HIGH before Vpp and V| have reached their steady-state values the IPS timing parameters may differ
from datasheet specifications.

The slew rate of output Vg1 follows a linear ramp set by a capacitor connected to the CAP pin. An expression for inrush current
as a function of slew rate and load capacitance is:

VN Inrush Current = C gap X Slew Rate (Cg gw)
While a larger capacitor value at the CAP pin produces a slower ramp, inrush current from V| is reduced.
Power Dissipation

The junction temperature of the SLG5NT1757V depends on different factors such as board layout, ambient temperature, and
other environmental factors. The primary contributor to the increase in the junction temperature of the SLG5NT1757V is the power
dissipation of its power MOSFET. Its power dissipation and the junction temperature in nominal operating mode can be calculated
using the following equations:

PD = RDSgy X Ips?

where:

PD = Power dissipation, in Watts (W)

RDSgn = Power MOSFET ON resistance, in Ohms (Q)
Ips = Output current, in Amps (A)

and
TJ=PDX9JA+TA

where:

T, = Junction temperature, in Celsius degrees (°C)

0,5 = Package thermal resistance, in Celsius degrees per Watt (°C/W)
Ta = Ambient temperature, in Celsius degrees (°C)

For more information on Dialog GreenFET3 integrated power switch features, please visit our Documents search page at our
website and see App Note “AN-1068 GreenFET3 Integrated Power Switch Basics”.
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

Layout Guidelines:

1. The VDD pin needs a 0.1uF (or larger) external capacitor to smooth pulses from the power supply. Locate this capacitor as
close as possible to the SLG5NT1757V's pin 1.

2.Since the VIN and VOUT pins dissipate most of the heat generated during high-load current operation, it is highly recommended
to make power traces as short, direct, and wide as possible. A good practice is to make power traces with an absolute minimum
widths of 15 mils (0.381 mm) per Ampere. A representative layout, shown in Figure 13, illustrates proper techniques for heat
to transfer as efficiently as possible out of the device;

3.To minimize the effects of parasitic trace inductance on normal operation, it is recommended to connect input C,y and output
CLoap low-ESR capacitors as close as possible to the SLG5NT1757V's VIN and VOUT pins;

4.The GND pin should be connected to system analog or power ground plane.

5. 2 oz. copper is recommended for high current operation.

SLG5NT1757V Evaluation Board:

A GFET3 Evaluation Board for SLG5NT1757V is designed according to the statements above and is illustrated on Figure 13.
Please note that evaluation board has D_Sense and S_Sense pads. They cannot carry high currents and dedicated only for
RDSqy evaluation.

CAP/RBET ARRAY

20869

S1'ES

n
N
L=y
o
[+ 8

S/vOouT

Figure 13. SLG5NT1757V Evaluation Board

Datasheet Revision 1.03 24-Feb-2020

CFR0011-120-01 Page 18 of 24 © 2020 Dialog Semiconductor



¢Jdialog

SEMICONDUCTOR

SLG5NT1757V

An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

ON

FAULT# VDD VDD GND GND GND
[

- - - -Nm - - -~ -

C4 R1 C3
R2 U1 © 4.7nF % N.P.== 0 CAP/RSET Array
N.P 11
ON 15 —9 1 2 1r
1 GND —m—“IT +—3 ap—— |
7| VDD CAP 13 ¢ Q| 5 6 ]
3{ NC  SIG_GND [z ol 7 8 pP—
7 VIN VOUT |17 L—0l9 10 p {1
5 VIN VOUT [0
51 VIN VOUT g \—H—‘
71 VIN VOUT 38 =
VIN voUT -
J_ C1 J_ C2
—-l—_10uF —-l—_10uF
D_SENSE  DRAIN SOURCE S_SENSE
— NN — NN — NN — NN
GND DIVIN GND SVOUT

Figure 14. SLG5NT1757V Evaluation Board Connection Circuit

Basic Test Setup and Connections

o GFETS3 Evaluation Board #10
= <
— © 3EH power supply 1
Power Supply 2 gD ower Supply
— < ©
=z
Oscilloscope o c
g <[
<
| o
C
RLOAD -
@
I Z
o

Figure 15. SLG5NT1757V Evaluation Board Connection Circuit
EVB Configuration
1. Connect oscilloscope probes to VIN, VOUT, ON, etc.;
2. Turn on Power Supply 1 and set desired Vpp from 3 V...5.5 V range;
3. Turn on Power Supply 2 and set desired V| from 0.6 V...1.98 V range;

4 Toggle the ON signal High or Low to observe SLG5NT1757V operation.
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

Package Top Marking System Definition

PPPPP

Part Code

WWNNN

Date Code + LOT Code

Pin 1 Identifier o A R R

Assembly + Rev. Code

PPPPP - Part ID Field
WW - Date Code Field'

NNN - Lot Traceability Code Field’
A - Assembly Site Code Field 2
RR - Part Revision Code Field?

Note 1: Each character in code field can be alphanumeric A-Z and 0-9
Note 2: Character in code field can be alphabetic A-Z
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

Package Drawing and Dimensions
16 Lead STQFN Package 1.6 mm x 2.5 mm (Fused Lead)

Index Area (D/2 x E/2) L A2
(6X) W
16 16
1 / > U U &=
|
o — —
a o ] C
B .
L2 3 C
] [
E L1 ‘ b A1
(16X) T
A
Top View BTM View Side View
Unit: mm
Symbol| Min Nom. | Max |Symbol| Min Nom. | Max
A 0.50 | 0.55 0.60 D 2.45 2.50 2.55
A1 0.005 - 0.05 E 1.55 1.60 1.65
A2 0.10 0.15 0.20 L 0.25 0.30 0.35
b 0.13 0.18 0.23 L1 0.64 0.69 0.74
e 0.40 BSC L2 0.15 0.20 0.25
L3 1.49 1.54 1.59
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

SLG5NT1757V 16-pin STQFN PCB Landing Pattern

E Exposed Pad ‘r 77777 7\ Recommended Land Pattern
(PKG face down) e 1 (PKG face down)
1600 1900
300 465 970 ‘
(6X) (6X)
16 I
o
— r == J 0 I I I r—— . l
= U U e .
| L,,,,;J,ISO ‘lgg‘ === _ R
—I [ SERE \ F B I
8 [—_——— il ‘199‘ === _ | §
~ N == 1 - 1
- 1 [ | . |
o o | | | |
=] > =
il I & |
| | | |
*73 C 8, [ —— — - ———— 1 _
I ‘_’ [ ——— -1 T - I
9 | | | | o
| | | I
B o | - -
| | | |
0 | | | |
o | | | |
* | | | |
| | | |
| | | |
| | | |
L o |
690 ‘ 8
(16%) 1900
Unit: um
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An Adjustable Turn-on Time, 5 mQ, 4 A
Ultra Low Power Switch with Fast Discharge

Tape and Reel Specifications

STQFN
16L 1.6x2.5x
1.6x2.5mm| 16 O. 55n.1m 3000 3000 178/60 100 400 100 400 8 4
0.4P FCA :
Green

Carrier Tape Drawing and Dimensions

STQFN 16L
1.6x2.5mm
0.4P FCA 1.8 2.8 0.7 4 4 1.55 1.75 3.5 8
Green
DO PO E
Y— l‘

A A <
o U W

|

|
fan
\‘/

|

|
A
N

|
&

|
N
%
]

Y —» — KO
P1 ~— A0 —* k

Refer to EIA-481 specification

Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 2.2 mm?® (nominal). More
information can be found at www.jedec.org.
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Revision History

02/24/2020 1.03 Updated Toff_delay charts
12/21/2018 1.02 Updated RDSon and related charts
Added Layout Guidelines
11/28/2018 1.01 Fixed typos
6/21/2018 1.00 Production Release
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