Liteon Semiconductor Corporation
LSP3130

PWM Control 2A Step-Down Converter
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B FEATURES B GENERAL DESCRIPTION
® Input voltage: 3.6V to 18V. LSP3130 consists of step-down switching regulator
® Output voltage: 0.8V to VCC. with  PWM control. These devices include a
® Duty ratio: 0% to 100% PWM control reference voltage source, oscillation circuit, error
® Oscillation frequency: 300KHz typ. amplifier, internal PMOS and etc.
® Soft-start, Current limit, Enable function LSP3130 provides low-ripple power, high efficiency,
® Thermal Shutdown function and excellent transient characteristics. The PWM
® Built-in internal SW P-channel MOSFET control circuit is able to vary the duty ratio linearly
® SOPS8L Package. from O up to 100%. This converter also contains an
error amplifier circuit as well as a soft-start circuit
B TYPICAL APPLICATION that prevents overshoot at startup. An enable
e PC Mothgrboard function, an over current protect function and a
® LCD Monitor short circuit protect function are built inside, and
® Graphic Card when OCP or SCP happens, the operation
® DVD-Video Player frequency will be reduced from 300KHz to 50KHz.
® Telecom Equipment Also, an internal compensation block is built in to
® ADSL Modem . _ minimum external component count.
® Printer and other Peripheral Equipment With the addition of an internal P-channel Power
® Microprocessor core supply MOS, a coil, capacitors, and a diode connected
® Networking power supply externally, these ICs can function as step-down
B PIN ASSIGNMENT switching regulators. They serve as ideal power

B PIN DESCRIPTION

supply units for portable devices when coupled with

i the SOP8L mini-package, providing such
(Top View) outstanding features as low current consumption.
FB T [e) =R Since this converter can accommodate an input
vss voltage up to 18V, it is also suitable for the operation
EN[Z ] [71vss via an AC adapter.
OCSET[ 3| [ 6 JOUTPUT
vee[ 4] 5 JouTPUT

Pin Number| Pin Name Pin Description
1 FB Feedback Pin
Power-off Pin
2 EN H: Normal operation(Step-down operation)
L: Step-down operation stopped(All circuits deactivated)
3 OCSET |Add an external resistor to set max output current
VCC IC power supply pin
56 OUTPUT Switch pin. Connect external inductor/diode here. Minimize trace area at this pin to
' reduce EMI.
7,8 VSS GND pin
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Liteon Semiconductor Corporation

LSP3130

PWM Control 2A Step-Down Converter
B ABSOLUTE MAXIMUM RATINGS(NOTE)

Parameter Value Unit

VCC Pin Voltage, V¢ Vss-0.3 to Vss+20 \%

Feedback Pin Voltage, Veg Vgs-0.3 to V¢ \

EN Pin Voltage, Ven Vgs-0.3to Vi + 0.3 \%

Switch Pin Voltage, Voutput Vss-0.3to Viy + 0.3 \%
Power Dissipation, Pp Internally limited mwW
Operating Temperature Range, Topr -20 to +125 °C
Storage Temperature Range, Tstg -40 to +150 °C

Note: Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating conditions
for long periods may affect device reliability.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VN Input Voltage 3.6 18 V
T Operating Junction Temperature Range -20 125 °C
B ELECTRICAL CHARACTERISTICS
(Vin = 12V, Ta= 25°C, unless otherwise specified.)
Parameter Symbol Test Conditions Min. Typ. Max. Unit
Input Voltage Vi 3.6 18 \Y
Feedback Voltage Ves liour= 0.1A 0.784 0.8 0.816 \
Feedback Bias Current == lour= 0.1A 0.1 0.5 HA
Switch Current lsw 25 A
Current Consumption During -
Power Off lsss Ven =0 10 HA
Line Regulation AVOUT /VOUT VIN =5V~18V 1 2 %
Load Regulation AVour Vour liout= 0.1A~2A 0.2 0.5 %
Oscillation Frequency fosc Measure waveform at SW pin| 240 300 360 KHz
Frequency of Current Limit or ;
Short . Cireuit Protect fosc1 Measure waveform at SW pin| 30 50 70 KHz
Vgn Evaluate oscillation at SW pin| 2.0
Enable Pin Input Voltage Evaluate oscillation stop at 0.8 \
Vs SW pin :
Enable Pin Input Leakage s 20
MA
Current Ist -10
OCSET Pin Bias Current locseT 75 90 105 MA
Soft-Start Time Tss 0.3 2 5 ms
V|N =5V, VFB =0 110 150
Internal MOSFET Rdson Rason Vi, =12V, Veg = 0 70 100 mQ
Efficiency EFFI Vin =12V, Vour =5V, 92 %
lour= 2A
Thermal ReS|sta.nce 0, 150 °C/W
Junction to Ambient
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PWM Control 2A Step-Down Converter

Therma.ﬂ Resistance 00 60 °C/W
Junction to Case

Over temperature shutdown TsD 150 °C

Over temperature shutdown

Hysteresis THYs 25 C

B FUNCTIONAL BLOCK DIAGRAM
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B FUNCTIONAL DESCROPTION
PWM Control
The LSP3130 consists of DC/DC converters that employ a pulse-width modulation (PWM) system. In converters of
the LSP3130, the pulse width varies in a range from 0 to 100%, according to the load current. The ripple voltage
produced by the switching can easily be removed through a filter because the switching frequency remains constant.
Therefore, these converters provide a low-ripple power over broad ranges of input voltage and load current.
Under Voltage Lockout
The under voltage lockout circuit of the LSP3130 assures that the high-side MOSFET driver outputs remain in the off
state whenever the supply voltage drops below 3.3V. Normal operation resumes once VCC rises above 3.5V.
Rosony Current Limiting
The current limit threshold is setting by the external resistor connecting from VCC supply to OCSET. The internal
100uA sink current crossing the resistor sets the voltage at the pin of OCSET. When the PWM voltage is less than
the voltage at OCSET, an over-current condition is triggered.

| PEAK xR DS(ON) =l OCSET x R OCSET
See above formula for setting the current limit value
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B TYPICAL APPLICATION CIRCUIT

Liteon Semiconductor Corporation

LSP3130

PWM Control 2A Step-Down Converter

Ve =5VI2A

L1
7 Vee Qutput J‘—'
RDCSET COCSET LSP313D
47K DptiDﬂ
. { T +
+ [Cy * QOCSET FB _
- [470uF EN cs .| 0-1uk,
EN (2 9 O
slovee gk ] A 01 Re
—| 0.1uF C '
EN
' ! _I_DWUF - - '

470uF

Note1:CIN/CouT can be Electro capacitor or Tan capacitor; The typical CIN Electro capacitor is 470uF/35V,the typical
CIN Tan capacitor is 100uF/35V; The typical CouT Electro capacitor is 470uF/16V,the typical CouT Tan capacitor is

22uF/16V;
Note2: VOUT=VFB*(1 +RA/RB)
Rg=0.7KQ~5KQ
V|N:12V, IMAXZZA
Vout 2.5V 3.3V 5V
L1 Value 22uH 27uH 33uH
B TEST CIRCUITS
1) Enable Function Test 2) Feedback Function Test
| open E I
i
vee QUTPUT B open E VG OUTBEUT B
| o
OCSET
4 @ OCSET
[ ]
F O— BN yss EN VSS
3) Operation Function Test
—————— T
'y

c OUTPUT FB

OCSET

2 WSS

s
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LSP3130

PWM Control 2A Step-Down Converter

Vin v.s. Frequency Vinv.s. FB
(Vout=3.3V; lout=0.24) (Vout=3.3V; lout=0.2A)
350 0.84
345 0.83
0.82
o 081
g’:;&s 0.80
-g:m =079
B 25 w078
330 0.77
0.76
. 0.75
310 0.74
LA e e S L 0 2 4 6 B 10 12 14 16 18 20
Vin (V) vin (V)
Line Regulation Load Regulation
out=3.3V; lout=0 n=1
340 v : 2A) 510 (Vin=12V)
5.00
3.35 E-M
507
330
< 5.06
= 325 S 505
£ 2 50
320 503
5.02
315 Zon
3.10 500
0 2 4 6 8 1012 14 16 18 20 0.0 05 1.0 15 20 25
Vin (V) lout (A)
Efficiency
100
o0 E
80
g o
E 50
$ w0
5 20
20
10
0
0.0 05 10 15 20
lout (A)
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PWM Control 2A Step-Down Converter
B TYPICAL CHARACTERISTICS (CONTINUED)

Vout Ripple Vout Ripple
L WIn;uv: V:_:_rut=3.3\{: lout=0.1A) _— (Vin=12V; Vout=3.3V; lout=2A)

i Y & e | Y R [
Chi {8 ? chi (R
iR, IkHT : 335 1EH:
B = iizee

i#e e
“”J.:I.I-;].ni'l::' TR TR '-E-\'I'I DOps A -I'I'il'.'full-.'zm'\'i HE 0 emV AR iMI'.‘-":IJIIE AT i Emw
Li== 0. Oonon £ == D.0a0n
B ORDERING INFORMATION
LSP31306 XXX
| ITTL
Fackage: Output Voltage:  Packing: Tempera&ure Grade:
5. BOPEL Blank: AD. Blank Tube or Bulk G -20~125%C
A Tape & Reel
B MARKING INFORMATION
LSC— Logo
LSPS'I SD— Fart numbear
. YYWWXX
Imemal code
Dale code:

Y Year(10=2010,11=2011......)
WA Ith wa ek (01~52)
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B PACKAGE INFORMATION
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Dimensions In Millimeters Dimensions In Inches
Symbol Min. Nom. Max. Min. Nom. Max.

A 1.35 1.6 1.75 0.053 0.063 0.069
A1 0.1 0.25 0.004 0.01
A2 1.25 1.45 1.55 0.049 0.057 0.061
B 0.31 0.41 0.51 0.012 0.016 0.02
C 0.1 0.2 0.25 0.0039 0.008 0.01
D 4.8 4.9 5 0.192 0.196 0.2
E 3.8 3.9 4 0.148 0.154 0.16
e 1.27 BSC 0.050 BSC
H 5.7 6 6.3 0.224 0.236 0.248
L 0.4 0.71 1.27 0.015 0.028 0.05
5] 0° 8° 0° 8°
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