SILEGO

SLG59M1649V

An Ultra-small, Low-power 23 mQ/4 A P-Channel

Integrated Power Switch with Reverse-Current Blocking

General Description

The SLG59M1649V is a self-powered, high-performance,

23 mQ pFET integrated power switch designed for 1.5to 5V
power rail applications up to 4 A. When enabled, internal
reverse-current protection will quickly open the switch in the
event of a reverse-voltage condition is detected

(a Voyut+50mV > V) condition opens the switch). Upon the
detection of a reverse condition, an open-drain FAULT output
is asserted. In the event the V) voltage is too low, the power
switch also contains an internal UVLO threshold monitor to
keep or to turn the switch OFF.

Designed to operate over a -40°C to 85°C range, the
SLG59M1649V is available in a RoHS-compliant, ultra-small
1.0 x 1.6 mm STDFN package.

Features

» Steady-state Operating Current: Up to 4 A
* Low Typical RDSpy:
« 23 mQatV|N=5V
« 31mQatVy=25V
* 42mQatVy=15V
» Operating Voltage: 1.5V t0 5.5V
* Reverse-voltage Detection ON or OFF
+ Internal Gate Drive and Vo Discharge
* Open-drain FAULT Signaling
» Operating temperature range: -40°C to 85°C
* Low 8JA, 8-pin 1.0 mm x 1.6 mm STDFN Packaging
» Pb-Free / Halogen-Free / RoHS compliant packaging
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Applications

» Power-Rail Switching:
* Notebook/Laptop/Tablet PCs
» Smartphones/Wireless Handsets
+ High-definition Digital Cameras
+ Set-top Boxes
» Point of Sales Pins
* GPS Navigation Devices
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Pin Description

Pin # Pin Name Type Pin Description

With an internal 1.2V UVLO threshold, VIN supplies the power for the
operation of the power switch, the internal control circuitry, and the source
terminal of pFET. Bypass the VIN pin to GND with a 2.2 pF (or larger),
low-ESR capacitor.

1,4 VIN Power/Input

A low-to-high transition on this pin initiates the operation of the power
switch. ON is an asserted-HIGH, level-sensitive CMOS input with

2,3 ON Input V) <0.3VandV>1V.Asthe ONinput circuitry does not have an internal
pull-down resistor, connect the ON pin directly to a GPIO controller — do
not allow this pin to be open circuited.

5,8 VOUT Output Output and drain terminal of MOSFET.

An open drain output, FAULT is asserted within TFAULT o When a
(VouTt*VREVERSE > V)N) condition is detected. The FAULT output is deas-

6 FAULT Output serted within TFAULT gy When the fault condition is removed. Connect
an external 10-kQ resistor from the FAULT pin to the system’s local logic
supply.

7 GND GND F()‘JI‘;onl.lend connection. Connect this pin to system analog or power ground

Ordering Information

Part Number Type Production Flow
SLG59M 1649V STDFN Industrial, -40 °C to 85 °C
SLG59M1649VTR STDFN (Tape and Reel) Industrial, -40 °C to 85 °C
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Absolute Maximum Ratings

Parameter |Description Conditions Min. | Typ. | Max. | Unit
VN Power Switch Input Voltage -0.3 -- 6 \Y
Ts Storage Temperature -65 - 150 °C
ESDygm ESD Protection Human Body Model 2000 -- -- \
ESD¢cpm ESD Protection Charged Device Model 1000 -- -- \Y,

MSL Moisture Sensitivity Level 1

Oa Thermal Resistance 1.0 x 1.6 mm 8L STDFN - 82 -- °C/IW
Ty.MAX Maximum Junction Temperature -- 150 -- °C
II\/IID%?‘:ZE;I: \C/)grﬁi_:}uous CurrentfromVINto | channel, T < 150°C - . 2 A
MOSFET IDSpg| Peak Current from Drain to Source vl\\//liz)t(ri]m:;n ng:'iiz sdvl\ﬂ;ctgyt(::lferrent, pulse - -- 25 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
1.5V V|55V, C=2.2pF Ty =-40 °C to 85 °C, unless otherwise noted.
Typical values are at Ty = 25°C (unless otherwise stated)

Parameter |Description Conditions Min. Typ. Max. Unit
VN Power Switch Input Voltage 1.5 -- 5.5 \%
Vv VN Undervoltage Lockout ViN T, Von = 0V, loyr =-100 mA - - 1.2 v
IN(UVLO) | Threshold Vin 1 Von = OV, R_oap = 10Q 0.5 - - Vv
IN 4 VoN » RLoaD :
N Quiescent Power Switch Current out
VIN =15 V, VON = H|GH, . 5 8 A
IOUT =0mA H
VIN =525 V, VON = LOW, .
: Rioap = 1MQ i ° bA
IinorF)  |OFF Mode Power Switch Current
VIN =15 V, VON = LOW, . 0.8 2 A
RLOAD =1 MQ ’ H
TA = 25°C, V|N =50 V,
I oap = -200 mA - 3 ) 28 1 mQ
Static Drain to Source ON Tpo=25°C,V|y=2.5Y,
RDSoN | Resistance I oaD = -200 mA - 31 38 mQ
TA = 25°C, V|N =15 V,
I oAD = -200 MA - 42 50 mQ
VReverse |Reverse-current Voltage Threshold -- 50 - mV
Reverse-current Leakage Current  (Voyur— VN> VReverse; Ta = 25°C; _ _
IREVERSE | after Reverse Current Event ON = GND 1 WA
Von ON Pin Voltage Range 0 VN \Y
loN(Leakage) |ON Pin Leakage Current 1.4V £Vgon S Vnor Vo = GND - - 1 MA
ON_V|y |ON Pin Input High Voltage 1 - Vbop \Y
ON_V|_.  |ON Pin Input Low Voltage -0.3 0 0.3 \Y
ONpys ON Hysteresis - 60 -- mV
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Electrical Characteristics (continued)
1.5V <=V|y£5.5V;Cy=2.2pF Ty =-40 °C to 85 °C, unless otherwise noted.
Typical values are at Ty = 25°C (unless otherwise stated)

Parameter |Description Conditions Min. Typ. Max. Unit
RpscHrg | Output Discharge Resistance VIN=5V;Vour<04V 50 80 120 Q
Reverse-current Detect Response
TREV  |Delay P V=5V - 10 - ps
Trearm |Reverse Detect Rearm Time -- 1.5 -- ms
50% ON to 50% VOUT 1
Tpo=25°C,V|y=5YV,; - 180 235 us
R =10Q,C =0.1 yF
ToN_Delay |ON Delay Time LOAD LOAD H
- 50% ON to 50% Voyurt 1;
Tpo=25°C, V|y=15V; - 110 145 us
RLOAD =10 Q, CLOAD =0.1 “F
10% to 90% VOUT 1
TA = 2500, V|N =5 V, - 130 170 us
) . RLOAD =10 Q, CLOAD =0.1 HF
T \Y Rise Time
VOUT(R) | FouT 10% to 90% Vout 1
Tpo=25°C,V|y=15V; - 66 86 us
RLOAD =10 Q, CLOAD =0.1 |JF
90% to 10% VOUT l,,
Tpo=25°C,V|y=5YV,; - 22 3.6 us
R =10Q,C =0.1 yF
TVOUT(F) VOUT Fall Time LOAD LOAD H
90% to 10% VOUT 1
Tpo=25°C,V|y=15V,; - 22 3.6 us
RLOAD =10 Q, CLOAD =0.1 HF
50% ON to 50% VOUT N
Tpo=25°C,V|y=5V; - 3.5 5 us
R =10Q,C =0.1 yF
ToFF Delay |OFF Delay Time LOAD LOAD "
- 50% ON to 50% Vour {;
Tpo=25°C, V|y=15V; - 5 7 us
RLOAD =10 Q, CLOAD =0.1 “F
Reverse-voltage Detection to _ 5 _ us
TFAULT_ ow |FAULT Assertion Time FAULT|; 1.5V <y<5V;ON = Low
1.5V <V|ys5V; ON = High - 0.5 - us
Delay to FAULT? after fault
[ . . condition is removed; - 7 - ms
TFAULTgH |FAULT De-assertion Time 1.5V<sV|ys5V;ON = Low
1.5V <V|y=5V; ON = High - 2 - ms
FAULTyo_ |FAULT Output Low Voltage lFaucT = 1 MA -- -- 0.2 \Y
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RDSqoy Vs. Vg and Temperature
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VN Inrush Current Details

SLG59M1649V

When the SLG59M1649V is enabled with ON 1, the power switch closes to charge the VOUT output capacitor to V|y. The charging
current drawn from V,y is commonly referred to as “Vy inrush current” and can cause the input power source to collapse if the
VN inrush current is too high.

Since the Vg rise time of the SLG59M1649V is fixed, V) inrush current is then a function of the output capacitance at VOUT.
The expression relating V| inrush current, the SLG59M1649V V7 rise time, and C pap is:

AVour
VOUT Rise Time

VN Inrush Current = C| gap X

where in this expression AV 1 is equivalent to V| if the initial SLG59M1649V’s output voltages are zero.

In the table below are examples of V| inrush currents assuming zero initial charge on C_oap as a function of V).

VN Vout Rise Time CLoaD Inrush Current
1.5V 66 us 0.1 uF 2.3 mA
5V 130 us 0.1 uF 3.8 mA

Since the relationship is linear and if C_ oap Were increased to 1 pF, then the V| inrush currents would be 10x higher in either
example. If a large C_ pap capacitor is required in the application and depending upon the strength of the input power source, it
may very well be necessary to increase the Cj\-to-C gap ratio to minimize Vg droop during turn-on.

For other Vo rise time options, please contact Silego for additional information.

Power Dissipation

The junction temperature of the SLG59M1649V depends on factors such as board layout, ambient temperature, external air flow
over the package, load current, and the RDSN-generated voltage drop across each power MOSFET. While the primary contrib-
utor to the increase in the junction temperature of the SLG59M 1649V is the power dissipation of its power MOSFETSs, its power
dissipation and the junction temperature in nominal operating mode can be calculated using the following equations:

PDroTaL = RDSon X Ips?

where:

PDrotaL = Total package power dissipation, in Watts (W)
RDSy = Power MOSFET ON resistance, in Ohms (€2)
Ips = Output current, in Amps (A)

and

Ty= PDrotaL X 6ya + Ta

where:

T, = Die junction temperature, in Celsius degrees (°C)

6,5 = Package thermal resistance, in Celsius degrees per Watt (°C/W) — highly dependent on pcb layout
Ta = Ambient temperature, in Celsius degrees (°C)
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Power Dissipation (continued)

In nominal operating mode, the SLG59M1649V’s power dissipation can also be calculated by taking into account the voltage drop
across each switch (V|y-Vout) and the magnitude of that channel’s output current (IgyT):

PDrotaL = (ViN-VouT) X Ips or

PDrotaL = (ViN — (RLoaD X Ips)) X Ips

where:

PDtoT1aL = Total package power dissipation, in Watts (W)
V|n = Input Voltage, in Volts (V)

RLoap) = Output Load Resistance, in Ohms ()

Ips = Output current, in Amps (A)

VouTt= Output voltage, or R gap X Ips

Power Dissipation Derating Curve
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SLG59M1649V Layout Suggestion

I:I Exposed Pad [__I Recommended Land Patterr
(PKG face down) — (PKG face down)
420
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Note: All dimensions shown in micrometers (um)

Recommended PCB Layout for external power traces
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N6¥9T

Note: All dimensions shown in um (micrometers)
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Package Top Marking System Definition

Serial Number

Pin 1 Identifier o)

ABC - 3 alphanumeric Part Serial Number
where A, B, or C can be A-Z and 0-9
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SLG59M1649V
Package Drawing and Dimensions
8 Lead STDFN Package 1.0 x 1.6 mm
Index Area (D/2 x E/2) A2
|
1 ‘// I 8 8 | ( 1 N\
B @ L
o - - cuL +
— |
‘} N -
I ( ]
]
E L L1 A1
(4X) (4X) A
Top View BOTTOM View Side View
Unit: mm
Symbol| Min Nom. | Max |Symbol| Min Nom. | Max
A 0.50 | 0.55 0.60 D 1.55 1.60 1.65
A1 0.005 - 0.050 E 0.95 1.00 1.05
A2 0.10 0.15 0.20 L 0.35 0.40 0.45
b 0.13 0.18 0.23 L1 0.225| 0.275| 0.325
e 0.40 BSC
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Tape and Reel Specifications

Nominal Max Units Reel & Leader (min) Trailer (min) Tape | Part
Package | # of - . : .
Tvpe Pins Package Size Hub Size Length Length Width | Pitch
yp [mm] per Reel | per Box | [mm] |Pockets (mm] Pockets mm] | [mm] | [mm]
STDFN 8L
Ix16mm| g 14 0x1.6x0.55 3,000 | 3,000 | 178/60 | 100 400 100 400 8 4
0.4P FCD : : : ’ ’
Green
Carrier Tape Drawing and Dimensions
PocketBTMPocketBTM| Pocket |Index Hole| Pocket |Index Hole Intdoe_>l<_aH<()eIe Itnodg)é?koelf Tape Width
Package | |ength Width Depth Pitch Pitch Diameter P P
Edge Center
Type
A0 BO KO PO P1 DO E F W
STDFN 8L
1x1.6mm
0.4P FCD 1.12 1.72 0.7 4 4 1.55 1.75 35 8
Green
Po Do
- - - B Lol
|
1
i A | =
D S O & 0|0 O B+ S
\7 L = —
Cl [ O K & G A ' 3 2
L J oM Ll
| W)
f l
— M
Ao P1 B Ko |
AN

Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 0.88 mm3 (nominal). More
information can be found at www.jedec.org.
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Revision History

Date

Version

Change

2/23/2017

1.00

Production Release
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru


mailto:org@lifeelectronics.ru
http://lifeelectronics.ru/

