Preliminary

EUP3510

EUTECH

MICROELECTRONICS

DESCRIPTION

The EUP3510 is a Current Limited P-channel MOSFET @
power switch designed for high-side load-switching ®
applications. An integrated current-limiting circuit e
protects the input supply against large currents which g
may cause the supply to fall out of regulation. It can be
used to control loads that require up to 1A. In order to
fit different application, current limit threshold is
programmed with a resistor from SET Pin to ground. ®
The quiescent supply current is typically a lowA3 o
making the device ideal for portable battery-operated @
equipment. In shutdown mode, the supply current o
decreases to less than 0Alu °

Additional features include thermal shutdown to
prevent catastrophic switch failure from high current
loads, under-voltage lockout (UVLO) to ensure that the ®
device remains off unless there is a valid input voltage
present.

The EUP3510 is available in a 5 pin SOT-23 package. APP
o

Current Limited Load Switch

FEATURES

2.4V to 5.5V Input voltage range
Programmable over current threshold
Fast transient response:

Low quiescent current

- 8BuAtypical

- 1pA max with shutdown

135mQ typical Rs(on)

Only 1.8V needed for ON/OFF Control
Under-Voltage Lockout

Thermal shutdown

Temp range -40 to 85°C

Available in SOT23-5 package

RoHS Compliant and 100% Lead(Pb)-Free

LICATIONS
Peripheral ports

® Notebook computers
® Personal communication devices
® Hot swap supplies
Typical Application Circuit
Power Supply 2.4V to 5.5V
? Vin Vour *
= EUP3510
1uF Cour | a
0.47uF T S
OFF| ON ENB SET '
GND Rser
. :
Figure 1.
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Preliminary EUP3510

Block Diagram

Vin [ * I i {1 Vour
SET
ENB [} » Gate Driver [« Clt-lir'r;ei?t —
A A A
RSET
GND
UVLO TSD REF [—
Figure2.
Pin Configurations
Package Type Pin Configurations
(Top View)
Vi ENB
5 4
SOT23-5
L
1 2 3
| | | | | |
Vour GND  SET

Pin Description

PIN NAME DESCRIPTION
1 Vout P-type MOSFET Drain, connect 0.47uF capacitor frasprMo Ground
2 GND | Ground
3 SET Cu.rrent-Limit Set Input. A resistor g from SET to ground sets the current limit for the
switch
4 ENB Enable Input, active-low
5 Vin P-channel MOSFET Source, connect 1uF capacitor frgntovGround
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Ordering Information

Order Number

Package Type Marking

Operating Temper ature Range

EUP3510VIR1

SOT23-5 40XXXX

-40 °C to 85°C

EUP3510 [] [ OO O

Lead Free Code
_  1:Lead Free O0:Lead

Packing
R: Tape & Reel

Operating temperature range
I: Industry Standard

Package Type
V:SOT23
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Preliminary EUP3510

Absolute Maximum Ratings

m  Supply Voltage (W t0 GND) -----mmmmmmmmmmm oo -0.3V to 6V

m  Supply Voltage (ENB to GND) -0.3V to W0.3

] Output Voltages (SETMt to GND) -0.3V to W+0.3

m Storage Temperature ------------mmmmmmmmmm oo -65°C to 150°C

m  Reflow Temperature (soldering,10SeC) ----------=m=mmmmmmmmmmmmomo oo 260°C

m Thermal Resistanc@;s (SOT23-5) —--mmmmmmmmmmm oo 220°C/W

m  ESD Rating

Human Body Model 2kV

Operating Ratings

m Supply Voltage (W)  ---m—-mmmmmmmmmmmmm oo 2.4V to 5.5V

Operating Temperature £J

Electrical Characteristics
Unless otherwise specified;\w= 5V,Gny=1uF,Gur=0.47uF, 1=-40°C~+85T.

-40°C to +85°C

Symbol Parameter Conditions . EUP3510 Units
Min. | Typ. | Max.
Vin Operating Voltage 2.40 -- 5.50 \Y,
ViN=5V 135 205 mQ
Ros(on) On-Resistance Vin=4.5V 140 210 mQ
Vin=3V 160 240 mQ
lLim Current Limit Vout=0V,Rset=6.8IQ 750 | 1035| 1225 mA
lo Quiescent Current Vin=5V, Von=0V, loyt1=0A 8.1 115 uA
1505 | VN Uncer voliage Lockout | V=5 Vor=5V; lour=0A 01| 1 | A
Vuvio V Falling 122 | 1.55| 191 \%
V UVLO-HYS VIN Under Voltage Hysteresis WRising 185 mV
Von ON Input Low Voltage V=5V 116 | 1.30 | 1.36 \Y
Von) ON Input Hige Voltage 126 | 1.51 | 155 Y
lonsink) | ON Input leakage Von=5V 0.1 1 UuA
TOFF Turn_Off Time Vin=5V, R =10Q 12 us
TON Turn_On Time Vin=5V, R =10Q 20 us
Tsp Thermal Shutdown Temp. 135 °C
Tsp-Hys Tsp Hysterisis 20 °C
DS3510 \Ver0.1 Mar. 2008 4
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Typical Operating Char acteristics (unless otherwise noted W5V, Ta=25°C.)

Quiescent Current vs. Temperature
20 -

=
ol

a1

Quiescent Current (UA)
=
o

40 20 0 20 40 60 80 100 120
Temperature(T)

Output Current vsVOUT
0.6

30.4 3
£
[ RSET=16I(Q
5 ~——
H
502
o

0

0 1 2 3 4 5

Vout (V)

Off-Supply Current vs. Temperature
1.000 -~
0.100 +
0010 |
0.001

-40  -20 0 20 40 60 80 100 120

Temperature( °C)

=
&)

=
o

Quiescent Current (mA)

)]

240
220
200
180

160

& 140

€120

£ 100

80
60
40
20

0

10.00

=
=}
s}

Off-Switch Current (UA)

0.01

0.10

Quiescent Current vs. Input Voltage

0.0 1.0 2.0 3.0 4.0 5.0 6.0
Input Voltage (V)

RDS(ON) vs. Tem per ature

——— Input=3V /

-40 -20 0 20 40 60 80 100 120

Temperature( °C)

Off-Supply Current vs. Temperature

/

-40  -20 0 20 40 60 80 100 120
Temperature( °C)

DS3510 Ver0.1 Mar. 2008

(62 |

EUTECH

MCROELECTRONCS

www.BDTIC.com/EUTECH



Preliminary EUP3510

Typical Operating Char acteristics (unless otherwise noted W5V, Ta=25°C.)

Turn-On vs. Temperature Turn-On vs. Temperature
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Preliminary EUP3510
Typical Operating Char acteristics (unless otherwise noted W5V, Ta=25°C.)
Turn-Off Turn-On
RL::LO(), CL:047],IF RL:].OQ, CL:047],IF
Tek T Tria*d M Pas: 7500 us Tek T Tria*d M Pas: 40,00 us
ENB
‘ ENB ‘
2 ] 2+§ . . " ]
VOUT
CHZ Z00VEy M 25005 Eriz CHZ Z00WEy M T0.00s ErE
Short Circuit through 0.3Q Output Short-Circuit Response
Tek Sl Trig“d M Pos: 2600 08 mim [ ) Stl:lp M Pos; SE00ms
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Preliminary EUP3510

Detailed Description The maximum power dissipation in any application is

The EUP3510 limits load current by sampling the passdéPendant on the maximum junction temperature,

transistor current and passing that through an externg)Ma)=125°C, the junction—to—anlbient thermal resistance
resistor, Rer. The voltage across <R, Vser, is then for the SOT23-5 packag@;x=220 °C/W, and the ambient

compared with an internal reference voltagggVIn the ~ t€mperature, 4, which may be formulaically expressed

event that load current surpasses the set limit curren@S:
Vser will exceed \ker causing the pass transistor gate

Rmax)= Taman = T _125-T1,

voltage to increase, thereby reducing the gate to source 9 220
voltage of the PMOS switch and regulating its current n )
back down to . It then follows that assuming an ambient temperature of

When the device detectoyr is less than 1V, the limit 60°C, the maximum power dissipation will be limited to
current will fold-back to about 60% aofyr. about 295 mW.

Setting the Current Limit Level ReverseVoItageT . _
Setting the current limit level on the EUP3510 requires 1Ne EUP3510 is designed to control current flowing from

some care to ensure the maximum current required by th to OUTI'I I;Ithe }’Oltaggg_? OUI-II-\IiSbraiSEd higher ”‘If”‘”. IN
load will not trigger the current limit circuitry. The ;:urre_nt W'.” owbrom flabl to Utbt gfcurrt(ejn]:c |m|th

minimum current limit threshold should be determined by unction will not be available, as can be inferred from the
taking the maximum current required by the 10agag, block diagram in Figure 2. Thus, in applications were

and adding 25 % headroom. The EUP3510 has a curreUT is used to charge IN, careful considerations must be
limit tolerance of 25 %, which is largely a result of taken to limit current through the device and protect it

process variations from part to part, and also temperaturE©M becoming damaged.
and Vin/Vout variances. Thus, to ensure that the actual

current limit is never below the desired current limit a

1/0.75 = 1.33 coefficient needs to be added to the

calculations. Knowing the maximum load current required,

the value of Betis calculated as follows.

Rser = Rggrcofficient/ 1y,

where Limt = (IlLoap X 1.33) x 1.25 and Rgr coefficient
is 7500 for a 1A current limit. For typicalsR- coefficient
values given a limit current refer to the "Typical
Characteristics" section.

Operating at Current Limit and Thermal Shutdown

In the event that a load higher thamk is demanded of
the EUP3510, the load current will stay fixed at the
current limit established by dgr. However, since the
required current is not supplied, the voltage at OUT will
drop. The increase in ¥-Vour Will cause the chip to
dissipate more heat. The power dissipation for the
EUP3510 can be expressed as

P =l LOAD X(VIN _VOUT)

Once this exceeds the maximum power dissipation of the
package, the die temperature will rise. When the die
temperature exceeds an over-temperature limit of 135 °C,
the EUP3510 will shut down until it has cooled down to
115°C, before starting up again. As can be seen in the
figure below, the EUP3510 will continue to cycle on and
off until the load is reduced or the part is turned off.
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Preliminary EUP3510
Packaging Information
SOT23-5
—— ) —
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T
MILLIMETER INCHE
SYMBOLS > CHES
MIN. MAX. MIN. MAX.
A - 1.30 - 0.052
Al 0.00 0.15 0.000 0.006
D 2.90 0.114
El 1.60 0.063
E 2.60 3.00 0.102 0.118
L 0.30 0.60 0.012 0.024
b 0.30 0.50 0.012 0.020
e 0.95 0.037
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