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Excelliance MOS Corporation E\/l 520 1

Ultra-low Resistance with Quick Rising Time Load Switch

General Description Applications

The EM5201 is a small, ultra-low RON, single channel

GREEN PRODUCT

Notebook & Netbook &MB
Desktops
Tablet PC

load switch with controlled turn on. The device contains
an N-channel MOSFET that can operate over an input
voltage range of 0.8V to 5V and can support a maximum
continuous current of 10A.

The combination of ultra-low RON and high current
capabilty of the device makes it ideal for driving  PIN ®nfiguration

processor rails with very tight voltage dropout tolerances.

The EM5201 is available in a small, space-saving e L
o ) VINGG L g1 I & P VOUT

DFN3.0X3.0-08 with integrated thermal pad allowing for == 1 I : r
. o vin[ 270 v 17 Lvout
high power dissipation. =1 Exposed | : - ’
VBIAS ‘3_'; :I:|1l_‘l'|'|'|:l| pad | | {i_ VOLUIT
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Ordering Information ONT4] ! RIERRE

Part Number Package Remark | @ e— —|

EM52aV DFN3.0X3:08 TOP VIEW

Typical Application Circuit

Features
VBIAS Voltage RanggV. to 5.5V Vawl
VIN Voltage Range : 0.8V to 5.5V l LVBIAS
L_ow R Internal NMOS: Ro®bmohm at Vi - Vour
Vin=1.05V(VBIAS3V t05.5V)
10A Maximum Continuous Switch Current CIN,I IUFEnabIe EMS5201 O.LuF
Low Quiescent Current (20uA at VBIAS=5V) e
Low Shutdown Current (1uA at VBIAS=5V) {51
Quick Output Discharge I enp
DFN3.0X308with Themal PAD *CIN>10 CL is recommended.
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Excelliance MOS Corporation
Pin Assignment

EM5201

Pin Name| Pin No. Pin Function
VIN 1,2 [Switch input. Place ceramic bypass capacitor(s) between this terminal and G|
VBIAS 3 |Bias voltage. Power supgly the device.
ON 4  |ChipEnable Input
GND 5 |GND

VOUT | 6,7,8 |Output Voltage.

Function Block Diagram

VIN
172

Charge

.
VBIAS | 3 | i - Pump

on [} 5o

6/7/E| VouT

o]

5| GND

Absolute Maximum Ratinggote1)

. Vi 0.8Vto 5.5V
, Other Pins 5.5V
Power Dissipation, Po @ Ta= 25 C, DFN3.0X3.0-08
Package Thermal Resistance, d;,, DFN3.0X3.0-08 (Note 2)
. Junction Temperature 150 C
Lead Temperature (Soldering, 10 sec.) 260 C
. Storage Temperature -65 Cto 150 C
ESD susceptibility (Note3)
HBM (Human Body Mode) 2KV
MM (Machine Mode) 200V
CDM( Charged Device Mode) 1KV

Recommended Operating ConditioR$tes)
. Supply Input Voltage, Vi

0.8V to VBIAS-2V

Bias Input Voltage, VBIAS -- 3.0Vto 5.5V
., Junction Temperature -40Cto125C
. Ambient Temperature 0Cto85C
2018/09/ 28
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Excelliance MOS Corporation EV' 5 2 O 1

Electrical Characteristics
Veiag Von =3Vto 5.5V VIN=VBIARYV, Ta.=25; , unless otherwise specified

Parameter Symbol Test Conditions Min Typ Max Units
PowerSupples and Current§ection
VeiasSupply Voltage Vsias 3 5.5 \Y
Veiasquiescent current losaias |lout= 0, W= 3V 20 uA
Veiasshutdown current Ispraias [Von=0V  Vour= 0V 1 uA
Vin shutdown current Isoin [Von=0V  Vour= 0V 1 uA
Highlevel input voltage VoNH 1.2 \%
Lowevel input voltage VoL 0.6 V
ON pin leakage current lon Von= 5.5V 1 uA
Resistance Section
lo=1A,
ONstate Resistance Ron  |VBIAS=3Vto 5.5V 3.5 55 mm
VINVBIARV
Output Pulkdown Resistance Roo  [Vin=5.0V, ¥n= 0V, bur= 5mMA 250 300 M

Note 1. Stresses listed as the abotbsolute Maximum Ratingsnay cause permanent damage to the device.
These are for stress ratings. Functional operation of the device at these or any other conditionsl beyo
those indicated in the operational sections of the specifications is not implied. Exposure to absolute
maximum rating conditions for extended periods may remain possibility to affect device reliability.

Note 2. q;ais measured in the natural conveatiat T.=25C on a low effective thermal conductivity test board
(Single layout, 1S) of JEDEE%hermal measurement standard.

Note 3. Devices are ESD sensitive. Handling precaution is recommended.

Note 4. The device is not guaranteed to function odsiits operating conditions.

2018/ 09/ 28

A8



N A A A PR G

Excelliance MOS Corporation

Switching Timing Diagrams
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Switching characteristics
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Parameter Symbol Test Conditions Min Typ Max Units
Vinm2.5V VoimVeiasb  Ta=25
Turnon time Ton 10.0 usS
Turn-off time Torr 3.5 usS
Vout Rising time Tr R=10w G=0.1uF 6.3 us
Vout falling time Te 2.0 us
ON Delay time To 8.1 us
Vin=L05V] Von=Veiasb  Ta=25
Turnon time Ton 7.5 usS
Turn-off time Torr 5.0 usS
Vout Rising time Tr R=10w G=0.1WF 4.2 us
Vout falling time Te 2.0 us
ON Delay time To 8.1 us
Vin=l.8V) Vormeins3.3V)  Ta=25
Turnon time Ton 12.5 us
Turn-off time Torr 3.5 usS
Vout Rising time Tr R=10w G=0.1uF 20 uS
Vout falling time Tr 35 us
ON Delay time To 8.1 us
V=105V VonVeins3.3V]  Ta=25
Turnon time Ton 10 us
Turn-off time Torr 3.5 usS
Vout Rising time Tr R=10w G=0.1uF 8.5 uS
Vourt falling time Te 3.5 uS
ON Delay time To 8.1 us
2018/ 09/ 28
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Excelliance MOS Corporation
Typical Operating Characteristics
AN=1u, Co=0.1u, CL=#Q VIN=VBAS2V.

Vonto Vo ReadyVIN=.05V, VBAS=5V.
CH1:\ON, CH2VIN, CH3:\9

N |

LeCroy

EM5201

CH1:\ON, CH2:N, CH3:\%

Von to VoTD VINA.05V, VBIAS=5V

LeCroy

g T
-
=

Ki= 54940 s 118%= 180.747 kHz

Risingtime TR,VIN=1.05V, VBIAS=5V.
CH1:\ON, CH2:\N, CH3:VO

imehase -3.96 ug
- i ]

K= -378ns &= 38268ps
K= 37890 1M8%= 261.31 kHz

Turn off TOFArom VON, VIN£.05V, VBIAS=5V
CH1:VIN, CH2:VON, CH3:VO

leCroy | i w [ ] LeCroy
| : i
| | : ‘l|I\
le CZ‘ ‘i e
= 4} {ION
C1| 14
| |
& ng| ¥
T
|
|
|

imehase -3.96 pg |Tri

K= 38184ps &= 15746ps
K2= 5.4940ps 1id= 635.08 kHz

Turn off THrom VON, VIN=105V, VBIAS=5V

CH1:VIN, CH2:VON, CH3:VO

LeCroy

500 mbidiy
fised

500 mbidiy
10
Xl= 388ns

&= 45770 ps
K2= 46158 ps 1= 218.484 kHz

Von to Vo Ready, VIN=05V, VBIAS=3.3V.

CH1:VON, CHZ2:VIN, CH3:Vo

N |

LeCroy

iy i

500 mvidiv
49 Gl

K2= 58300ps 1/4¢= 490.00 kHz

K= -392ns

8 1210925

K2= 120860 ps 1/8%= 82609 kHz
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Excelliance MOS Corporation

Von to Vo TD, VIN=@5V, VBIAS=3.3V
CH1:VON, CHZ2:VIN, CH3:Vo

] v

LeCroy

EM5201

Risingtime TR, VIN=D5V, VBIAS3.3V
CH1:VON, CH2:VIN, CH3:VO

N J [ LeCroy

VON

YON

K= -382ns &%=
K2= 77206 ps 1id%= 128.869 kHz

7.7598 ps

Turn off TOFfrom VON, VIN=105V,

500 midiy 500 mfdiv
foell 90 mV ofst|

44736 s
Xi= 1206605 1 223534 kHz

Turn off THrom VON, VIN=105V, VBIAS3.3V

VBIASS3.3V _ _ |
CHZ1:VIN, CH2:VON, CH3:VO CHL:VIN, CH2:VON, CH3:VO

T N |‘ LeCroy -

i = -

| . | |

VON

|
T

-

|

|
¥

|

.= #gﬁgzww%rg

{

imehase -396 g

K2= 386425 118%= 259.61 kHz

Von to Vo Ready, VIN=1.35V, VBIAS=5V
CH1:VON, CHZ2:VIN, CH3:Vo

imebase -396 g

23244 ps
XK1= 54926 ps 1A= 430.22kHz

XI= 31682 s

Von to Vo TD, VIN=1.35V, VBIAS=5V
CH1:VON, CHZ2:VIN, CH3:Vo

sk o L6Gtoy

£ = LWCrod
t voil [ ! Vo
!l ‘ } ‘ | : A
. T ‘s ¢ i ‘
= I \ | V135 il f | V135
| g | | ..
I I
i | | —
E 1A \ el i :

imehase -5,.20 J3

to

K= -238ns &= 66464 ps
Ki= 66226 ps 1K= 177.104 kHz

5 P
K= -238ns &= 37848ys
K2= 37610ps 1I= 26421 kHz
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Excelliance MOS Corporation
Risingtime TR, VIN=1.35V, VBIASE
CH1:VON, CH2:VIN, CH3:VO

EM5201

Turn off TOFFrom VON, VIN-1.35V, VBIAS=5V
CH1:VIN, CH2:VON, CH3:VO

L]

100k8 5 )
¥z -238ns Ak

45856 s
X0z 45618 )8 1N 218074 kHz

Turn off THrom VON, VIN=135V, VBIAS5V
CH1:VIN, CH2:VON, CH3:VO

e —————+

H e = ‘*“T =
o
T « B
l 4
| | VI3 | B
| %)
| |
| Vids
| \ e

imebase -5.20 3

K= 4 = 3.9652)
X2= 39404 ps b= 25219 kHz

Von to Vo Ready, VIN=1.35V, VBIAS=3.3V
CH1:VON, CHZ2:VIN, CH3:Vo

K2= 6.2940ps 1ilK= 318.80KkHz

Von to Vo TD, VIN=1.35V, VBIASV
CH1:VON, CHZ2:VIN, CH3:Vo

e |
IL.
) T ‘ "
| |
3 s |
! I
: ¥i
o A
—t

500 mvidiv
490 m¥ ofst

= M = T
K= 11180 ps 1i%= 129.978 kHz

By f e wioy
. ‘ ! Vo Tr
| - & }
| | N 2| | }r «
. = H
| | 0l ] !
7||‘ [ I
' ¥1.35
| ! / |
| Y1.35 ! l
ol & |
! |
A
vy Y= 2hAns b 149356 b
13eys Xi= 149610 ps 1= 65946 kHz

Rishgtime TR, VIN=1.35V, VBIAS3V
CH1:VON, CH2:VIN, CH3:VO
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