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Ultra-small 7.8 mΩ
4 A Load Switch

SLG59M309V
 

 

 Block Diagram  

General Description
The SLG59M309V is a 7.8 mΩ 4 A single-channel load switch
that is able to switch 1 to 5 V power rails. The product is pack-
aged in an ultra-small 1.5 x 2.0 mm package.

Features
• 1.5 x 2.0 mm FC-TDFN 8L package (2 fused pins for drain 

and 2 fused pins for source)
• Logic level ON pin capable of supporting 0.85 V CMOS 

Logic
• User selectable ramp rate with external capacitor
• 7.8 mΩ RDSONwhile supporting 4 A
• Two Over Current Protection Modes

• Short Circuit Current Limit
• Active Current Limit

• Over Temperature Protection
• Pb-Free / Halogen-Free / RoHS compliant
• Operating Temperature: -40 °C to 85°C 
• Operating Voltage: 2.5 V to 5.5 V 

Pin Configuration  

Applications
• Notebook Power Rail Switching
• Tablet Power Rail Switching
• Smartphone Power Rail Switching
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Pin Description  

Ordering Information  

Pin # Pin Name Type Pin Description
1 VDD PWR VDD power for load switch control (2.5 V to 5.5 V)

2 ON Input Turns MOSFET ON (4 MΩ pull down resistor)
CMOS input with VIL < 0.3 V, VIH > 0.85 V

3 D MOSFET Drain of Power MOSFET (fused with pin 4)

4 D MOSFET Drain of Power MOSFET (fused with pin 3)

5 S MOSFET Source of Power MOSFET (fused with pin 6)

6 S MOSFET Source of Power MOSFET (fused with pin 5)

7 CAP Input Capacitor for controlling power rail ramp rate

8 GND GND Ground

Part Number Type Production Flow
SLG59M309V FC-TDFN 8L Industrial, -40 °C to 85 °C

SLG59M309VTR FC-TDFN 8L (Tape and Reel) Industrial, -40 °C to 85 °C
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Absolute Maximum Ratings  

Electrical Characteristics  

Parameter Description Conditions Min. Typ. Max. Unit
VDD Power Supply -- -- 7 V

TS Storage Temperature -65 -- 150 °C

ESDHBM ESD Protection Human Body Model 2000 -- -- V

WDIS Package Power Dissipation -- -- 1 W

MOSFET IDSPK Peak Current from Drain to Source For no more than 1 ms with 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.

TA = -40 °C to 85 °C (unless otherwise stated)

Parameter Description Conditions Min. Typ. Max. Unit
VDD Power Supply Voltage -40 °C to 85 °C 2.5 -- 5.5 V

IDD Power Supply Current (PIN 1)
when OFF -- -- 1 μA

when ON, No load -- 70 100 μA

RDSON
Static Drain to Source
ON Resistance

TA 25°C @ 100 mA -- 7.8 9.5 mΩ

TA 70°C @ 100 mA -- 8.5 11.5 mΩ

IDS Operating Current VD = 1.0 V to 5.5 V -- -- 4 A

VD Drain Voltage 1.0 -- VDD V

TON_Delay ON pin Delay Time 50% ON to Ramp Begin 0 300 500 μs

TTotal_ON Total Turn On Time

50% ON to 90% VS Configurable 1 ms

Example: CAP (PIN 7) = 4 nF, VDD 
= VD = 5 V, Source_Cap = 10 μF, 
IDS = 100 mA

-- 1.96 -- ms

TSLEWRATE Slew Rate

10% VS to 90% VS Configurable 1 V/ms

Example: CAP (PIN 7) = 4 nF, VDD 
= VD = 5 V, Source_Cap = 10 μF, 
IDS = 100 mA

-- 3.0 -- V/ms

CAPSOURCE Source Cap Source to GND -- -- 500 μF

ON_VIH High Input Voltage on ON pin 0.85 -- VDD V

ON_VIL Low Input Voltage on ON pin -0.3 0 0.3 V

ILIMIT

Active Current Limit MOSFET will automatically limit cur-
rent when VS > 250 mV -- 6.0 -- A

Short Circuit Current Limit MOSFET will automatically limit cur-
rent when VS < 250 mV -- 0.5 -- A

THERMON Thermal shutoff turn-on temperature -- 125 -- °C

THERMOFF Thermal shutoff turn-off temperature -- 100 -- °C

THERMTIME Thermal shutoff time -- -- 1 ms

TOFF_Delay OFF Delay Time 50% ON to VS Fall, VDD = VD = 5 V -- 20 28 μs
Notes:

1. Refer to table for configuration details.
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SLG59M309V Turn ON

The normal power on sequence is first VDD, with VD only being applied after VDD is > 1 V, and then ON after VD is at least 90%
of final value. The normal power off sequence is the power on sequence in reverse.

If VDD and VD are turned on at the same time then it is possible that a voltage glitch will appear on VS before VDD achieves 1V
which is the VT of the main MOSFET. The size of the glitch is dependent on source and drain capacitance loading and the ramp
rate of VDD & VD.

SLG59M309V Turn ON

The VS ramp follows a linear path, not an RC limitation provided the ramp is slow enough to not be current limited by load
capacitance.

SLG59M309V Current Limiting

The SLG59M309V has two forms of current limiting.

Standard Current Limiting Mode

Current is measured by mirroring the current through the main MOSFET. The mirrored current is then sent through a resistor
creating a voltage V(i) proportional to the MOSFET current. The V(i) is then compared with a Band Gap voltage V(BG).  If V(i)
exceeds the Band Gap voltage then the voltage V(g) on the gate of the main MOSFET is reduced. The V(g) continues to drop
until V(i) < V(BG). This response is a closed loop response and is therefore very fast and current limits in less than a few
micro-seconds. There is no difference between peak or constant current limit.

Temperature Cutoff

However, as the V(g) drops the Rds(ON) of the main MOSFET will increase, thus limiting the current, but also increasing the
power dissipation of the IC. The IC is very small and cannot dissipate much power. Therefore, if a current limit condition is
sustained the IC will heat up. If the temperature exceeds approximately 120°C, then V(g) will be brought low completely shutting
off the main MOSFET. As the die cools the MOSFET will be turned back on at 100°C.

If the current limiting condition has not been mitigated then the die will again heat up to 120°C and the process will repeat.

Short Circuit Current Limiting Mode

When V(S) < 250 mV, which is the case if there is a solder bridge during the manufacturing process or a hard short on the power
rail, then the current is limited to approximately 500 mA. This current limit is accomplished in the same manner as the Standard
Current Limiting Mode with the exception that the current mirror is 15x greater. Because the current mirror is so much larger, a
15x smaller main MOSFET current is required to generate the same V(i). If V(S) rises above approximately 250 mV, then this
mode is automatically switched out.
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TTotal_ON vs. CAP @ VDD = 3.3 V  

TTotal_ON vs. CAP @ VDD = 5.0 V  

SLG59M309V TTotal_ON: ON (50%) - VS (90%)
VDD = 3.3 V, TA = 25 °C. CL = 10 μF, IDS = 100 mA

SLG59M309V TTotal_ON: ON (50%) - VS (90%)
VDD = 5.0 V, TA = 25 °C. CL = 10 μF, IDS = 100 mA
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TSLEW vs. CAP @ VDD = 3.3 V  

TSLEW vs. CAP @ VDD = 5.0 V  

SLG59M309V TSLEW: VS (10%) - VS (90%)
VDD = 3.3 V, TA = 25 °C. CL = 10 μF, IDS = 100 mA

SLG59M309V TSLEW: VS (10%) - VS (90%)
VDD = 5.0 V, TA = 25 °C. CL = 10 μF, IDS = 100 mA

5

6

7

8

9

10

11

12

13

14

15

V/
m

s VD = 1.50V

VD = 2.50V

VD = 3.30V

0

1

2

3

4

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000

Cap (pf)

5

6

7

8

9

10

11

12

13

14

15

V/
m

s VD = 1.50V

VD = 2.50V

VD = 3.30V

VD = 5.00V

0

1

2

3

4

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000

Cap (pf)



000-0059M309-10 Page 7 of 10 

SLG59M309V

 

 

TTotal_ON, TON_Delay and Slew Rate Measurement  
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Package Top Marking System Definition  

XXA
DDR

LL
Date Code + Revision

Part Code + Assembly Site

Lot TraceabilityPin 1 Identifier
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Package Drawing and Dimensions
8 Lead TDFN Package 1.5 x 2.0 mm (Fused Lead)

JEDEC MO-252, Variation W2015D  

Symbol
A
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Unit: mm
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Tape and Reel Specifications  

Carrier Tape Drawing and Dimensions   

Recommended Reflow Soldering Profile 

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 2.25 mm3 (nominal). More
information can be found at www.jedec.org.

Package 
Type

# of 
Pins

Nominal
Package Size

[mm]

Max Units Reel & 
Hub Size

[mm]

Leader (min) Trailer (min) Tape
Width
[mm]

Part
Pitch
[mm]per Reel per Box Pockets Length 

[mm] Pockets Length
[mm]

TDFN 8L 
FC Green 8 1.5 x 2.0 x 0.75 3000 3000 178 / 60 100 400 100 400 8 4

Package 
Type

Pocket BTM 
Length

Pocket BTM 
Width

Pocket 
Depth

Index Hole 
Pitch

Pocket 
Pitch

Index Hole 
Diameter

Index Hole 
to Tape 
Edge

Index Hole 
to Pocket 

Center
Tape Width

A0 B0 K0 P0 P1 D0 E F W
TDFN 8L
FC Green 1.68 2.18 0.9 4 4 1.5 1.75 3.5 8

P1

W

EP0

A0

D0
Y

Y

B0

K0

Section Y-Y

CL

F

Refer to EIA-481 specification



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.49667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


