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DESCRIPTION

The EUP3504 is a low dropout line switch IC with [QIFF
control and output current protection which intégsaa
P-channel MOSFET.

By connecting the EUP3504 to the output pin ofegpstown

DC/DC converter, the EN pin controls ON/OFF for leac®

1.8A Line Switch with
Low On-Resistance

FEATURES
® 3.3Vto 13.5V Input Voltage Range

® 110n12 On Resistance
® Low 90uA Quiescent Current
® Low Shutdown Current <4uA

ON/OFF Control Function

distribution switch to deliver power per requirereeand ®  Externally Programmable Current Soft-Start
maximize total power efficiency. As a result, the8504 @  High Speed Auto Discharge Function
helps to extend battery life and product operatiioe. ®  Operating Temperature Range: -40°C ~+85°C
The EUP3504 contains a current limit protectiorcwiir so ®  2.35AOutput Current Limit
these are not required externally unlike discreieuit ® Thermal Shut_down 0
solutions where MOSFETs and resistors are usedriiaity ® ~ ROHS Compliant and 100% Lead (Fb)-Free
programmable soft-start allows for proper power on Halogen-Free
_seque_ncing with respect to other power suppliesaumuids APPL ICATIONS
input inrush current during startup.
When a low signal is input to the EN pin, the ICtees ®  Portable Equipment
shutdown mode. Even where a load capacitor is ctedeo ®  Laptop, Palmtops, Notebook Computers
the output pin during shutdown, the electric chasgeed at ®  LCD Monitor TV
the load capacitor is discharged through the iafeswitch.
As a result, the VOUT pin voltage falls quickly ttee GND
level. The EUP3504 contains thermal shutdown ptimec
Typical Application Circuit
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Figure 1.
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Block Diagram
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Figure2.

Pin Configurations

Package Type Pin Configurations
(TOP VIEW)
VOuUT VIN
5 4
SOT23-5
(
1 2 3

Pin Description

PIN SOT23-5 DESCRIPTION
Soft-start control. Connect a capacitor from S&MD to set the soft-start period.
SS 1 .
SeeSoft-start Capacitor.
GND 5 Ground. Connect a resistor from GND pin to PCB ground for short aitc
protection.
EN 3 ON/OFF Control. Make sure EN pin never floating.
VIN 4 Input voltage of the line switch.
VOUT 5 Output voltage of the line switch.
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EUP3504

Ordering Information

. . .| Continuous L oad Operating
Order Number | Package Type Marking | Current Limit Current Temperature Range
XXXXX 0 °
EUP3504VIR1 SOT23-5 A500 2.35A 1.8A -40°C to +85°C

EUP3504[] [ [ [

Lead Free Code
1: Lead Free, HalogereFre

Packing

R: Tape & Reel

Operating temperature range

I: Industry Standard

Package Type
V: SOT-23
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Absolute Maximum Ratings

EUP3504

Vi, Ven -0.3to 15V
m Vour -0.3 to(V|N+0.3)
n lout 2A
= Junction Temperature 150°C
m Storage Temperature Range -65°C to+150°C
m  Lead Temperature 260°C
n Thermal Resistandia (SOT23-5) 205°C /W
m  ESD Rating
Human Body Model 2kV
Recommend Operating Conditions
m Vy 3.3t013.5V
B Vgy 0to 13.5V
m  Operating Temperature Range -40°C to+85°C
Electrical Characteristics
Vin=12V, Gy=1UF, Gur=1uF, Gs=22nF, R=10Q, Ven=V N, Ta=+25°C, unless otherwise not€l
.. EUP3504 .
Symbol Parameter Conditions Min. | Typ. | Max. Unit
Vin Input Voltage 3.3 13.5 \
lo Quiescent Current N=12V, Ven=Vn, lout=0mA 90 180 UA
Isupny  |Shutdown Current M=12V, Ven=GND, Vout=OPEN - 2 4
Ron On Resistance N=12V, Ven=V N 110 ng2
Venn  |EN High Level Voltage 2 V
leNH EN High Input Current W=12V 0.3 1 HA
Vene  |EN Low Level Voltage 0.4 \J
lene EN Low Input Current ¥\=GND -1 1 HA
Ioche  |Auto Discharge Current a=GND, Vour=12V 170 mA
ILim Current Limit 1.8 2.35 2.8 A
Tsp Thermal Shutdown Temperature 160 oc
Tsprys |Thermal Shutdown Hysteresis 20

Note 1: Stresses listed as the above “Absolute iMami Ratings” may cause permanent damage to thealéMiese are
for stress ratings. Functional operation of theickat these or any other conditions beyond thadieated in the
operational sections of the specifications is maplied. Exposure to absolute maximum rating coaddi for
extended periods may remain possibility to affestice reliability.
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Typical Operating Characteristics

(Vin=12V, Gn=1pF, Gur=1pF, Gs=22nF, R=10Q, unless otherwise noted.)
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EUP3504
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EUP3504

Typical Operating Characteristics (continued)
(Vin=12V, Gn=1pF, Gur=1pF, Gs=22nF, R=10Q, unless otherwise noted.)

Quiescent Supply Current vs. Temperature Shutdown Supply Current vs. Input Voltage
100 4
2 A\ vAY —
e !
- v 3
= =
g 9w £
E —— E
@) | )
2 85 )
[=% = [
= s ]
A g @
- =
g E
2 =
o @
70 0
=25 0 25 50 75 100 125 4 6 8 10 12
Temperature ('C) Input Voltage (V)
A Shutdown Supply Current vs. Temperature Power Switch On-Resistance vs. Input Voltage
T T 120
- Vn\=1 AY a‘
K E
= =
< 3 g |l
5 =] T
= E 110 —
= 2
®} / g
i e &
& — é
2 o
£ 2 100
E z
= g
Z :
2 )
0 A 90
-25 0 25 50 75 100 125 4 6 8 10 12
Temperature (C) Input Voltage (V)
Power Switch On-Resistance vs. Temperature Current Limit Threshold vs. Temperature
150 —— ‘
— _ vV =12V
e V12V / ~ 26 IN
E 135 <
o4 =
g 120 ~ 2
~— n
Z / 2 24 —
2 =
v =
"é 105 - -
=
2 // = 22
e 90 E
z ¢
4 =
= 75
]
z O 20
&
60
-25 0 25 50 75 100 125 -25 0 25 50 75
Temperature (°C) Temperature (C)
DS3504 \Verl.l Oct. 2013 6

EUTECH

MCROELECTRONICS



EUP3504

Typical Operating Characteristics (continued)
(Vin=12V, Gn=1pF, Gur=1pF, Gs=22nF, R=10Q, unless otherwise noted.)

Current Limit Threshold vs. Input Voltage Soft-Start Time vs Soft-Start Capacitance
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EUP3504

Functional Description
Input and Output

VN (input) is the power supply connection to the dogi
circuitry and the source of the power MOSFETouY
(output) is the drain of the power MOSFET. In aitgb
application, current flows through the switch frafy to
Vout toward the load. All ¥yt pins must connect together
to the load.

On/Off Control

The EUP3504 enables an output P-channel MOSFE
switch and the IC internal circuitry to turn off ltiye signal

to the EN pin. In the shutdown mode, the VOUT piill w
be pulled down to the GND by the auto-dischargetion.

The output voltage becomes unstable when the ENspin
opened. If the input voltage to the EN pin is withthe
specified threshold voltages, the logic is fixedd athe
EUP3504 will operate normally. However, supply eatr
may increase as a result of the shoot-through cuwé
internal circuitry when the medium level voltageriput to
the EN pin.

Auto-Discharge Function

The EUP3504 contains an auto-discharge N-channe
transistor between VOUT and GND. The device quickly
discharges the electric charge in the output cépaasihen

a low signal to the EN pin is input to turn off tivaole IC.
The auto-discharge resistancgcRs is typically set at 3Q
(with VIN=VOUT=3.5V). Discharge time of the output
capacitor is determined by theydc and output capacitor
value. The discharge time constantan be written as

1=Cout X RpcHe
Current Limiting

With the present of a sense FET, over-current c¢imdi
can be detected without increasing the seriestagsis of
the current path. Under over-current condition, deice
maintains a constant output current and reducesutmut
voltage accordingly. Complete shutdown occurs dintkie

fault is presented long enough to activate theldimating.

There are several possible over-current conditioas
occur.

The load has been gradually increased beyond the
recommended operating current. The current is
permitted to rise until the current limit threshakl
reached or until the thermal limit of the device is
exceeded. The EUP3504 is capable of delivering
current up to the current limit threshold without
damaging the device. Once the threshold has been
reached, the device switches into its constanteotrr
mode.
The current limit value refer

to typical operating

Tcharacteristics.

Thermal Shutdown

Thermal shutdown protects EUP3504 from excessive
power dissipation. If the die temperature exceegl3°Q,

the MOSFETS switch is shut off. 20°C of hystersis
prevents the switch from turning on until the die
temperature drops to 140°C. Thermal shutdown dircui
functions only when the switch is enabled.

Under-Voltage L ockout

Whenever the input voltage falls below approximatellV,
the power switch is quickly turned off. This fatailies the
[jesign of hot-insertion systems where it is notsjims to
urn off the power switch before input power is mmd.

The UVLO also keeps the switch from being turnediotil

the power supply has reached at least 2.3V, evdheif
switch is enabled.

® The output has been shorted before the device is
enabled or before \f has been applied, the EUP3504
senses the short immediately switches into a
constant-current limit mode.

® A short or an overload occurs while the device is

enabled. At the instant the overload occurs, high
currents may flow for a short period of time beftre
current-limit circuit can react. After the currdimit
circuit has tripped (reached the over-current trip
threshold), the device switches into constant aiirre
mode.

(0] |
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EUP3504

Application Information
Input Power Supply and Input Capacitor _ (TSD _TA) _ (135- 25) _
PUAX = = = 054(W)
205

Connect all \W inputs together externally.,Y powers the eJA
internal control circuitry. A 1uF bypass capacifimm Vy . .

. In this case, the EUP3504 die temperature exceeels t
o GND, located near the EUP3504, is S.”Of.‘g'y 160°C thermal shutdown threshold, and the switctpudu
_recom_mended to controll supply transients. Whenl_rdjlv shuts down until the junction temperature cools26yC
inductive loads or operating from inductive souragbich The duty cycle and period are strong functions hmi ¢
may occur when the EUP3504 is powered by long leads ambient temperature and the PC board layout (see th

PC traces, larger input bypass capacitance is nesjuo .
prevent voltage spikes from exceeding the EUP3504,SThermal Shutdown section).

absolute maximum ratings Qhax=13.5V) during
short-circuit events.

Output Capacitor

Bypass \bur to GND with a 1uF ceramic capacitor for
local decoupling. Placing a high-value electrolytic
capacitor on the output pin(s) is recommended wihen
output load is heavy. This precaution reduces paupply
transients that may cause ringing on the inputraddces
output voltage transients under dynamic load camulit

Soft-start Capacitor

EUP3504 integrates a current soft-start functioratoid
the inrush current at turn-on time. When EUP3504 is
powered on or enabled, its current limit thresheldaised
slowly to realize the current soft-start. The ifirt
capacitor connected from SS pin to GND sets thestaft
time. Larger soft-start capacitance gives longei-sart
time. The recommend soft-start capacitor for défdr
soft-start time is given by the curve of "Soft-$téime vs.
Soft-Start  Capacitance" in  "Typical = Operating
Characteristics".

Layout and Thermal Dissipation

Keep all traces as short as possible to reducefthet of
undesirable parasitic inductance and optimize thick
response time to output short circuit conditionac® input

and output capacitors no more than 5mm from deeiags.
Connect W and \pyt to the power bus with short traces.
Wide power bus planes at\vand byt provide superior
heat dissipation as well.

An active switch dissipates little power with mirdm
change in package temperature. Calculate the power
dissipation for this condition as follows:

2
P=1out *R(bs)on

Where byr is the output current, R)on is the on
resistance of the switch whose typical value is1i®0The
thermal resistano@a of SOT23-5 package is 205°C/W and
the EUP3504's thermal shutdown thresholgh s 135°C.

If we are operating the EUP3504 at room temperature
(Ta=25°C), the maximum power dissipatiogR can be
calculated as below:
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Packaging Information

SOT23-5
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SYMBOLS MILLIMETERS INCHES

MIN. Normal MAX. MIN. Normal MAX.
A - - 1.40 - - 0.055
Al 0.00 - 0.15 0.000 - 0.006
D 2.65 2.90 3.15 0.104 0.114 0.124
El 1.40 1.60 1.80 0.055 0.063 0.071
E 2.60 2.80 3.00 0.102 0.110 0.118
L 0.30 0.45 0.60 0.012 0.018 0.024
b 0.30 - 0.50 0.012 - 0.020
e 0.95 REF 0.037 REF
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