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EE S C BT R4 6 EUP3458
EUTECH 1.2A,30V,1.2MHz Step-Down Converter

MICROELECTRONICS

DESCRIPTION FEATURES

The EUP3458 is current mode, step-down switching ®  1.2A Output Current

regulator capable of driving 1.2A continuous load with ®  0.3Q InternalDMOS Output Switch

excell;ent I.itr%e an.d Io?d rlfgulation. Tfhe EZJZ§/4t583cC:)e\1/n ® 4.5V to 30V Input Operating Range

operate with an input voltage range from 4. (o} )

and the output can be externally set from 0.8V to 15V ® Output Adjust{?\t?le from 0.8V to 15V

with a resistor divider. ® Up to 92% Efficiency

Fault protection includes cycle-by-cycle current ® 1A Shutdown Current

limiting and thermal shutdown. In shutdown mode the @  Fixed 1.2MHz Frequency

regulator d_ra_1w_s 1HA pf supply currentnternal ® Thermal Shutdown and Overcurrent Protection
soft-start minimizes the inrush current and the output

overshoot. ® Input Supply Undervoltage Lockout

The EUP3458 is available in SOT23-6 and TSOT23-6 ®  Available in SOT23-6 and TSOT23-6 Packages
packages. ® ROHS Compliant and 100% Lead(Pb)-Free

Halogen-Free

APPLICATIONS

® Distributed Power Systems

® Baittery Charger

® Pre-Regulator for Linear Regulators
® \WLED Drivers

Typical Application Circuit

Input

12v/24V l [T =l=e¢3

c1

10pF
T TR

- Output
en 3.3V, 1.2A
| EN &

off EUP3458

T 2aF

1

Figure 1. 12V/24V to 3.3V Application Cir cuit
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Typical Application Circuit (continued)

Input

12vi24v i 1 c3
c1
1onI IN BS
= Output
o SV, 12A
EN -
off EUP3458 Izzps
I GND

Pin Configurations

Figure 2. 12V/24V to 5V Application Circuit

Package Type Pin Configurations
(TOP VIEW)
SW IN EN
[ 1 T ]
6 5 4
SOT23-6
TSOT23-6
o
1 2 3
| | | | | |
BS GND FB
Pin Description
PN | s0T23-6 | TSOT23-6 DESCRIPTION
Name
High-Side Gate Driver Boostrap Supply. BS provides power to the date
BS 1 1 driver of n-channel MOSFET switch. Connect a 10nF or greater
capacitor from SW to BS.
Ground. This pin is the voltage reference for the regulated output
GND 2 2 voltage. It should be kept away from the D1 and input capacitor for poise
prevention.
Output Feedback Input. FB senses the output voltage to regulate that
FB 3 3 voltage. Connect FB to an external resistor divider to set the output
voltage. The value of the divider resistors also set loop bandwidth.
Enable Input. EN is a logic input that controls the regulator on or off.
EN 4 4 Drive EN logic high to turn on the regulator, and set EN logic low to
turn it off. Don't leave EN pin floating. Directly connect EN to IN (or
through a resistance) for automatic startup.
Input Supply Pin. IN supplies the power to the IC and the power
IN 5 5 switch. Connect IN to a 4.5V to 30V power source. Bypass IN to
GND with a suitably large value capacitor to minimize input ripple
to the IC.
Power Switcher Output. Connect the output LC filter from SW to thq
SW 6 6 output.
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Ordering Information

Order Number Package Type Marking Operating Temper ature Range
XXXXX o o
EUP3458VIR1 SOT23-6 AZ00 -40°C to +85°C
XXXXX o o
EUP34580IR1 TSOT23-6 A700 -40°C to +85°C

EUP3458[1] [ [ [
Lead Free Code
1: Lead Free, Halogen Free 0: Lead
Packing

R: Tape & Reel

Operating temperature range
I: Industry Standard

Package Type
V: SOT
O: TSOT
Block Diagram
IN| 5 [ T
Internal +
5V (T ) 4
Regulators Slope > \E/ < Cuarent 2
Compensation Sense =
i Jl IBS
_/l/]_/ Ampier 5V ——H—e !
— =
i ||4— |N— M1
| Oscillator (s Q—Er f }
CLK
Shutdown F R
Comparator s
+ = — Current
1 ,1|\||' Comparator

{t GND
en[ 4] 400K 27pF L 1 2]
R H | = 1

E 2.5V
+ ’ =

Frequency -

Foldback i 0.8V + " Error Amplifier

Comparator

FB

Figure 3. Functional Block Diagram
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Absolute Maximum Ratings (1)

-0.3V to 35V

Input Voltage ()
Enable Input ()

-0.3V to 35V

Switch Voltage (\éw)
Boot Strap Voltage (i)

-1V to iy +0.3V
Vsw-0.3V to Vs +6V

All Other Pins

-0.3Vto 6V

Junction Temperature

150°C

-65°C to +150°C

Storage Temperature

260°C

Lead Temp (Soldering, 10sec)

205°C/W

Thermal Resistandia (SOT23-6)
Thermal Resistandiga (TSOT23-6)

Recommend Operating Conditions (2)

200°C/W

Supply Voltage (W)
Operating Temperature Range

4.5V to 30V
-40°C to +85°C

Note (1): Stress beyond those listed under “Absolute Maximum Ratings” may damage the device.

Note (2): The device is not guaranteed to function outside the recommended operating conditions.

Electrical Characteristics

The @ denote specifications which apply over the full operating temperature range, otherwise specifications are

Ta=+25°C. Ven=5Y, Vin=12V unless otherwise specified.

Parameter Conditions . EUP3458 Unit
Min. Typ. | Max.
Feedback \Voltage 4.5V V<30V 0784 | 0800 08¢ Y,
0.776 0.800 0.824
Shutdown Supply Current Ven=0Vv 1 5 MA
Operating Supply Current Ven=2V,Ves=1V, V=10V 0.55 1 mA
Switch On Resistance 0.3 Q
Switch Leakage Ven=0V, Ven=0V 5 HA
Switch Peak Current Limit 1.6 21 A
Oscillator Frequency 1 1.2 1.4 MHz
Short Circuit Frequency V=0V 450 KHz
Maximum Duty Cycle Vee=0.7V 90 %
Minimum On-Time 100 ns
Enable Low Voltage 0.4 v
Enable High Voltage 15
Input Undervoltage Lockout Threshold In Rising 3.3 3.6 3.9 Y
ﬁﬁ;’;tJerls(ijstervoltage Lockout Threshold 300 mv
Enable Leakage Current Ven=0v 0.1 5 HA
Thermal Shutdown 165 °C
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Typical Operating Characteristics

Vin=12V, Vour=3.3V, C1 =10uF, C2=22uF, L1=4.7uH,325°C, unless otherwise noted.

Efficiency vs Output Current

% | Vin=12V__|

Efficiency (%)

20
10 .
0 Vout=3.3V
0.0 02 0.4 0.6 08 1.0 1.2
Output Current (A)
Figured.
QOutput Voltage vs Qutput Current

3.36
334
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gﬂ 332 | Vin=12V | |
o

)

i’ Vin=24V
f=5
£ 330
S

3.28

3.26
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Figure6.

Startup through
Enable Waveforms

Vie=12V, Vour=3.3V, No Load
o v

Ven
SV/idiv

Vour ———/——
2V/div
|
LOV/div
I M
S00mA/div

100ps /div
Figures.

Efficiency vs Output Current

EUP3458
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Figureb.
Steady State Test
Waveforms
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Startup through

Enable Waveforms

Vin=12V, Vorr=3.3V,

Iour=1.2A (Resistance Load)
ﬁ v
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R/ |\ — !
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It d T |
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Figureo.
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Typical Operating Characteristics (continued)

Vin=12V, Vour=3.3V, C1 =10uF, C2=22uF, L1=4.7uH,325°C, unless otherwise noted.

Shutdown through
Enable Waveforms

Vin=12V, Vorr=3.3V, No Load

-

u
VEn
SVidiv
. _____\
2V/div
Vaw il - b
10V/div Bt
IL 9 | |
S00mA/div
1ms/div
FigurelO.
Short Circuit Test
Waveforms
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Figurel2.

Short Circuit Test
Waveforms
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7. . T ey ——
Vex

SV/idiv

VOUT\
2V/div g ,.ﬁ, _

Vsw

LOV/div

IL
1A/div

20ps/div

Figurell.

Short Circuit Recovery
Waveforms
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= L
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Figurel3.

Short Circuit Recovery
Waveforms
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Figurels.
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Typical Operating Characteristics (continued)
Vin=12V, Vour=3.3V, C1 =10uF, C2=22uF, L1=4.7uH,325°C, unless otherwise noted.

Load Transient Test Load Transient Test
Waveforms Waveforms
Vin=12V, Vour=3.3V, Vin=12V, Vorr=3.3V,
ILovr=0.2A to 0.8A Iovr=0.6A to 1.2A
u T u T
Vour !\..__ Vour
100mV/div 100mV/div {
7 v
{
. “ . M
1A/div 1A/div
100ps/div.~ 100ps/div
Figurel6. Figurel?.
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Functional Description Where \byr is the output voltage, N is the input

The EUP3458 is current-mode step-down switching Voltage, f is the switching frequency, amd is the
regulator. The device regulates an output voltage as low P&ak-to-peak inductor ripple current.
as 0.8V from a 4.5V to 30V input power supply. The |nput Capacitor
device can provide up to 1.2Amp continuous current to The
the output. The EUP3458 uses current-mode architecture di

. isco
to control the regulator loop. The output voltage is

measured at FB through a resistive voltage divider and converter while maintaining the DC input voltage. A low

amplified through the internal error amplifier. ESR capacitor is required to keep the noise minimum at
Slope compensation is internally added to eliminate the IC. Ceramic capacitors are preferred, but tantalum or
subharmonic oscillation at high duty cycle. The slope |ow-ESR electrolytic capacitors may also suffidée
compensation adds voltage ramp to the inductor current input capacitor value should be greater than 10uF, and
signal which reduces maximum inductor peak current at the RMS current rating should be greater than
high duty cycles. approximately 1/2 of the DC load curreht.Figure 1 or
The device uses an internal n-channel switch to step2, all ceramic capacitors should be placed close to the
down the input voltage to the regulated output voltage. EUP3458.
Since the n-channel switch requires gate voltage greate
than the input voltage, a boostrap BS capacitor is
connected between SW and BS to drive the n-channelThe output capacitor is required to maintain the DC
gate. output voltage. Low ESR capacitors are preferred to
Application Information keep the output \_/oltage ripple low. The chargt_:terlstlcs of
the output capacitor also affect the stability of the
Setting the Output Voltage regulator control loop. In the case of ceramic capacitors,

The output voltage is set through a resistive voltage the impedance at the switching frequency is dominated

divider (see Figurel or 2). The voltage divider divides PY the capacitance. For most application, a 22uF
the output voltage down by the ratio: ceramic capacitor will be sufficient.

= V. C RZ( R1+ RZ): 08V Output Rectifier Diode
' The output rectifier diode supplies the current to the
Thus the output voltage is : inductor when the switch is off. A schottky diode is
recommended to reduce losses due to the diode forward
Vur = 0'8\/[( Rl+ RZ)/ R2 voltage and recovery time$he reverse voltage rating of

The feedback resistor R1 also sets the feedback loop the diode should be greater than the maximum input
bandwidth with the internal compensation capacitor. R2 Voltage, and current rating should be greater than the

input current to the step-down converter is
ntinuous, and therefore an input capacitor C1 is
required to supply the AC current to the step-down

rOutput Capacitor

can be determined by: maximum load current.
R2= R]( Vour /0.8—1) External Boostrap Diode
An external boostrap diode may improve the efficiency
Inductor when input voltage is lower than 5.5V or duty cycle is

higher than 65%. The external 5V can be a 5V fixed

The inductor is required to supply constant current to the input from system or a 5V output of the EUP3458.

output load while being driven by the switched input
voltage. A larger value inductor results in less ripple 5V
current and lower output ripple voltage. However, the
larger value inductor has a larger physical size, higher
series resistance, and lower saturation current. Choose
an inductor that does not saturate under the worst-case
load conditions. A good rule for determining the BS
inductance is to allow the peak-to- peak ripple current in
the inductor to be approximately 30% of the maximum EUP3458 10nF
load current. Also, make sure that the peak inductor |
current (the load current plus half the peak-to-peak SW

inductor ripple current) is below the 2A minimum peak
current limit.

The inductance value can be calculated by the equation:

L :&OUT)[Q/IN _VOUTy(VIN Cf [AI)
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Thermal Consider ations

To avoid the EUP3458 from exceeding the maximum

junction temperature, the user will need to do a thermal
analysis. The goal of the thermal analysis is to determine
whether the operating conditions exceed the maximum
power dissipation which can be calculated by following

formula:

FI)_(MAX) = (TJ(MAX) _TA )/ eJA

Where Tax) is the maximum operation junction
temperature, T is the ambient temperature and @hgis
the junction to ambient thermal resistance.

Table 1. External componentsfor typical designs

Vin(V) | Vout(V) | LI(HH) | C2(uF) | R1(KQ) | R2(KQ)
5 1.2 2.2 22 180 360
5 1.8 3.3 22 62 49.9
12 1.8 3.3 22 62 49.9
12 3.3 4.7 22 75 24
12 5 6.8 22 68 13
24 3.3 4.7 22 75 24
24 5 6.8 22 68 13

To simplify design efforts using the EUP3458, the typical
designs for common applications are listed in Table 1.

DS3458 Ver0.2 Apr. 2011 9

EUTECH



000000000000000000 Tel; 0755-8398 3377 / 135 9011 2223 EUP3458

Packaging Information

SOT23-6

-

-
—
.
L
=

<T
SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.

A - 1.45 - 0.057
Al 0.00 0.15 0.000 0.006
b 0.30 0.50 0.012 0.020

2.90 0.114

El 1.60 0.063

e 0.95 0.037
2.60 3.00 0.102 0.118
L 0.3 0.60 0.012 0.024

DS3458 Ver0.2 Apr. 2011 10

EUTECK



000000000 O00DOO00OD0O0ODO Tel: 0755-8398 3377 / 135 9011 2223

EUP3458

TSOT23-6

111

=] ]

[ I
IV Jv
*L%M‘*
T
SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A - 1.00 - 0.039
Al 0.00 0.15 0.000 0.006
b 0.30 0.50 0.012 0.020
2.90 0.114
El 1.60 0.063
e 0.95 0.037
E 2.60 3.00 0.102 0.118
L 0.3 0.60 0.012 0.024
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