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The Future of Analog IC Technology

MP20045

Low Noise, 1A
Linear Regulator

DESCRIPTION

The MP20045 is a low-dropout linear regulator
supplies up to 1A current with 140mV dropout
voltage. The output voltage is set externally
which ranges from 1.5V to 5V by operating from
+2.5V to +5.5V input or can be preset internally
from 1.5V to 5V.

An internal PMOS pass element is used to
allow a low 110pA ground current, making the
MP20045 suitable for battery-power devices.
Other features include low-power shutdown,
short-circuit and thermal protection. The
MP20045 is available in 8-pin QFN (3mm x 3mm)
and SOIC8E packages.

FEATURES

e Up to 1A Output Current

e Low 140mV Dropout at 1A

e Low 110pA Ground Current

e Fixed Output Versions Ranging from 1.5V to

5V and Adjustable Versions

Open Drain Power-Good Status Output
13uVrms Low Noise Output

56dB PSRR at 1kHz

Current Limiting and Thermal Protection
3mmx3mm QFN8 and SOIC8E Packages

APPLICATIONS

Notebook Computers
Cordless Telephones
Cellular Phones

Modems

Hand-Held Instruments

PDA and Palmtop Computers

All MPS parts are lead-free, halogen free, and adhere to the RoHS directive. For
MPS green status, please visit MPS website under Quality Assurance. “MPS”
and “The Future of Analog IC Technology” are Registered Trademarks of
Monolithic Power Systems, Inc.
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MP20045 — LOWER NOISE, 1A LINEAR REGULATOR

ORDERING INFORMATION

Part Number* Output Voltage Package Top Marking | Free Air Temperature (Ta)
MP20045DQ** Adjustable QFN8 (3mm x 3mm) 8K

MP20045DQ-18** 1.8V QFN8 (3mm x 3mm) 3V

MP20045DQ-25** 2.5V QFN8 (3mm x 3mm) 9Z R R

MP20045DQ-33* 3.3V QFN8 (3mm x 3mm) 25 -40°C to +85°C
MP20045DN** Adjustable SOIC8E M20045DN

MP20045DN-18** 1.8V SOIC8E 20045-18

* For fixed output voltage versions between 1.5V and 5V, add suffix —XX (e.g. MP20045DQ-33 is the 3.3V fixed
output). Contact factory for availability.

** For Tape & Reel, add suffix —Z (e.g. MP20045DQ—-Z, MP20045DN-2);
For RoHS compliant packaging, add suffix —LF (e.g. MP20045DQ-LF-Z, MP20045DN-LF-2Z).

PACKAGE REFERENCE

TOP VIEW
TOP VIEW
VIN ‘ EN VOUT E EI VIN
win |27 PG vouT [ 2] 7] vin
vouT |3} GND FB L3 6] en
B GND | 4 5] Po
vOUT |47} G 4 i5]FB 7
f ] EXPOSED PAD
ON BACKSIDE
EXPOSED PAD ! CONNEGT TO GND
CONNECT TO GND
QFN8 (3mm x 3mm) SOIC8E
ABSOLUTE MAXIMUM RATINGS Thermal Resistance ® 6, 6,
QFNS8 (3X3) ..o 50...... 12... °C/W
VIN, EN, PG, FB to GND.......................... V to +6V SOIC8E......coe e, 50 ...... 10... °C/W
OUT to GND.......cceveeviieeen. -0.5VtoVin + 0.5V
Continuous Power Dissipation (Ta=+25°C) (2) T)ot?: - . g
xceeding these ratings may damage the device.
QFN8 (3X3) ........................................................ 2-0W 2) The maximum aIIOWable pOWEI’ dissipation is a function Ofthe
SOICBE......o oo, 2.0w maximum junction temperature T,(MAX), the junction-to-
Free Air Temperature (TA) -40°C to 85°C ambient thermal resistance 6,,, and the ambient temperature
""""""""" ° ° Ta. The maximum allowable continuous power dissipation at
Storage Temperature Range ------- -65°C to 150°C any ambient temperature is calculated by Po(MAX)=(T,(MAX)-
Lead Temperature (Soldering, 10sec)............ 260°C Ta)/ Bua. Exceeding the maximum allowable power dissipation
will cause excessive die temperature, and the regulator will go
ESD Susceptibi[ity into thermal shutdown. Internal thermal shutdown circuitry
protects the device from permanent damage.
HBM (Human Body Mode)............orreerveecrrmrenee kV 3) The device is not guaranteed to function outside of its
. operating conditions.
MM (Machine Mode).........ccceoeernreeinrreeenene \Y 4) Measured on JESD51-7 4-layer board.
Recommended Operating Conditions ®
Supply Input Voltage...........ccccooeveevennne. V to 5.5V
Enable Input Voltage.........ccccvevennnnenn. Vto 5.5V

Operating Junct. Temp (T,)..... .. -40°C to +125°C
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ELECTRICAL CHARACTERISTICS

Vin=Vout+0.5V or Vin=2.5V, EN=V\\, Typical values are at TA=+25°C, unless otherwise specified

Parameter Condition Min Typ | Max Units
Input Voltage 2.5 55 Vv
Input Under voltage Lockout VN rising 2.0 2.3 V
Hysteresis of UVLO 160 mV
FB Accuracy Adjustable lout=1mA -2.5 2.5
1.5V lout=1mA, 2.5V<Vn<5.5V -2.5 2.5
Output  Voltage | 1.8V lout=1mA, 2.5V<Vn<5.5V -2.5 2.5 %
Accuracy 2.5V louT=1TmMA, 3V<Vin<5.5V -2.5 2.5
3.3V lout=1mA, 3.8V<Vin<5.5V -2.5 2.5
Maximum Output Current Continuous, Vin>=3V 1 A
Short-Circuit Current Limit Vour=0, Vin>=3V 1.6 A
. o Vout within 4% of normal output
In-Regulation Current Limit voltage Vix=5.5V 1.4 2.2 3.0 A
Ground Current lour=T00pA 110 MA
Dropout Voltage® lour=1A 140 | 280 mV
Line Regulation(®) Vin from Vout+0.5V to 5.5V, lout=bmA | -0.15 0.15 %IV
Load Regulation lour from 1mA to 1A -0.3 %
Vin=3.3V, Vour=2.8V, Cour=2.2uF,
Output Voltage Noise lout=100mA, f ranges from 10Hz to 13 MVRMs
100kHz
PSRR At 1kHz, lour=250mA 56 dB
Shutdown Supply Current Vin=+5.5V 5 16 MA
EN Logic High 1.5
EN PIN Threshold =N Logic o 57 v
EN pin PULL-UP resistor 550k | 1.1M Q
Thermal Shutdown Temperature | Typical thermal hysteresis =20°C 150 °C
Minimum input voltage loutpe)=300pA 11 1.3 \Y
Trip threshold voltage MP20045
MP20045-15 80 86
Vout decreasing MP20045-18 %Vout
PG MP20045-25
MP20045-33 77 83
Hysteresis voltage Measured at Vour 6 %V out
Output low voltage loutPe)=1TMA 0.15 | 04 \Y
Leakage current Vpe)=5.5V 1 MA

Notes:
5) Dropout Voltage is defined as the input to output differential when the output voltage drops 100mV below its nominal value.

v v

6) LineRegulation= J OUT g, | TV |1

) 9 -V IN(MAX) /\X"IIN(MIN)GP l‘QOUT(NOM) x 100(% / V)
L

VOUT['OUT(MAx)J B VOUT[IOUT(MIN)]
V,

7) Load Regulation=

x 100(%)
OUT(NOM)
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PIN DESCRIPTION

MP20045 — LOWER NOISE, 1A LINEAR REGULATOR

QF';isn(zX:;) Sgilsz Name | Description
Regulator Input. Supply voltage ranges from +2.5V to 5.5V. Bypass with
1,2 7,8 VIN 2.2uF capacitor. These pins must be externally connected for proper
operation even if they are internally connected.
3.4 1,2 VOUT Regulator output.. Bypass with a 2.2uF low-ESR capacitor to GND.
Connect all the pin together externally.
Feedback Input.
5 3 FB For the adjustable output version, connect FB to the center point of the
external resistor divider. The feedback threshold voltage is 1.5V.
For the fixed output version, connect FB to the output directly.
GND .
Ground. Connect exposed pad to GND plane for optimal thermal
6 4 Expose
performance.
d pad
7 5 PG Open-drain power-good (PG) output.
Positive polarity enable (EN) input. Regulator Enable Control Input. Drive
8 6 EN EN above 1.5V to turn on the MP20045. Drive EN below 0.4V to turn it off.
Do not float the EN pin.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Vin=3.3V, Vour=2.8V, Cin=Cout=2.2uF, Ta=25°C, unless otherwise noted
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin=3.3V, Vour=2.8V, Cin=Cout=2.2uF, Ta=25°C, unless otherwise noted
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin=3.3V, Vour=2.8V, Cin=Cout=2.2uF, Ta=25°C, unless otherwise noted

Input Power Start Up Input Power Shutdown EN Start Up
lout=1A, with Resistor Load lout=1A, with Resistor Load lout=1A, with Resistor Load
u Tu ! ! i i [ 1
Viy t Vin : Ven 3 4
2V/div Mp—— ; 2v/idiv ™M i "““"'"—-—--—— 5V/div ﬁ-—uJ S TN SO .Y
Vour ] AT ——— Vour [ TR BRI P . ki x,q)&mww:»w‘wxmwwm»n;v
2V/div i ! 2V/div | Vour /
: . - 1Vidiv B
lout : lour | lout
500mA/div B : 500mA/div BI R s ,w, 500mA/div 23 SRSR—
2ms/div 100ms/div 40us/div
EN Shutdown Line Transient Line Transient
lout=1A, with Resistor Load ViN=3.3V 10 4.3V, loyT1=100mA, ViN=3.3V to 4.3V, loyTt=1A,
with Resistor Load with Resistor Load
Voo ™ Eur =
svidiv B : ; . 3
: Vour (AC) | : Vour (AC)
P [ vy o ; i o
1V/div B} = £ i - Vin o Vin I
|ou¢ “ b i 1Vvidiv | : 1V/div
500mA/div :
4us/div 400us/div 400us/div
Load Transient Power Good Status Over Current Protection
louT=50mA to 1A, Entry
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L4 H § ¢ -
Vour (AC) gt : b !
50mV/div Vi
% i o e & i 2V/d|V ﬁ\
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i st v
PR FOE 00 ] f ]
IOUT ——— e PG | |
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)
Vin=3.3V, Vour=2.8V, Cin=Cout=2.2uF, Ta=25°C, unless otherwise noted
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BLOCK DIAGRA

UVLO —— BG

~{]
PG T [ ] F8
L
comparator]
2
['] GND

Figure 1—Block Diagram of Super Low Dropout Regulation

OPERATION

The MP20045 is a low-dropout linear regulator
supplies up to 1A current. It is intended for use
in devices that require very low voltage, low
quiescent, low noise and high PSRR such as
wireless LAN, battery powered equipment and
hand-held equipment.

The MP20045 uses an internal PMOS as the
pass element and features internal thermal
shutdown and internal current limit circuit.

Dropout Voltage

Dropout voltage is the minimum input to output
differential voltage required for the regulator to
maintain an output voltage within 100mV of its
nominal value. Because the PMOS pass
element behaves as a low-value resistor, the
dropout voltage of MP20045 is very low.

Shutdown

The MP20045 can be switched ON or OFF by a
logic input at the EN pin. A high voltage at this
pin will turn the device on. When the EN pin is
low, the regulator output is off. The EN pin
should be tied to VIN to keep the regulator
output always on if the application does not
require the shutdown feature. Do not float the
EN pin.

Current Limit

The MP20045 includes a current limit structures
which monitor and control PMOS’s gate voltage
limiting the guaranteed maximum output current
to 1.2A.

Thermal Protection

Thermal protection turns off the PMOS when
the junction temperature exceeds +150°C,
allowing the IC to cool. When the IC’s junction
temperature drops by 20°C, the PMOS will be
turned on again. Thermal protection limits total
power dissipation in the MP20045. For reliable
operation, junction temperature should be
limited to 125 °C maximum.

Load-Transient Considerations

The output response of load-transient consists
of a DC shift and transient response. Because
of the excellent load regulation of MP20045, the
DC shift is very small. The output voltage
transient depends on the output capacitor's
value and the ESR. Increasing the capacitance
and decreasing the ESR will improve the
transient response.

www. yxd163. com
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APPLICATION INFORMATION

Setting the Output Voltage
The output voltage of MP20045 can be set
externally which ranges from 1.5V to 5V by
operating from +2.5V to +5.5V input or preset
internally at 1.5V, 1.8V, 2.5V, 3.3V, 5V. For the
adjustable version, the output voltage is set by
using a resistive voltage divider from the output
voltage to FB pin. The voltage divider divides
the output voltage down to the feedback voltage
by the ratio:

Ves = Vour Rﬂiz
Where Vrg is the feedback threshold voltage
(Ves = 1.5V), and Vour is the output voltage.
Thus the output voltage is:

R1+ R2

R2

R2 can be as high as 100kQ, but a typical value
is 10kQ. Using that value, R1 is determined by:
(VOUT_ VFB\

NI —Nc Xl —/ 1|

Ves )
For example, for a 2.8V output voltage, R2 is
10kQ, and R1 is 8.66kQ. You can select a
standard 8.66kQ (£1%) resistor for R1.

Power Dissipation

The power dissipation for any package depends
on the thermal resistance of the case and circuit
board, the temperature difference between the
junction and ambient air, and the rate of air flow.
The power dissipation across the device can be
represented by the equation:

P = (Vin— Vour )xlour

The allowable power dissipation can be
calculated using the following equation:

VOUT =1.5x

P(MAX) = (TJunction = T Ambient )/ 0.a

Where (Tyuncion — Tambient) is the temperature
difference between the junction and the
surrounding environment, 6usa is the thermal
resistance from the junction to the ambient
environment. Connecting the GND pin of
MP20045 to ground using a large pad or
ground plane helps to channel heat away.

Output Capacitor Selection

The MP20045 is designed specifically to work
with very low ESR ceramic output capacitor in
space-saving and performance consideration. A
2.2uF ceramic capacitor with ESR lower than
0.9Q is suitable for the MP20045 application
circuit. Output capacitor of larger values will
help to improve load transient response and
reduce noise with the drawback of increased
size.

100

-
=)

CouTESR(Q)
Vi

-

0.1

0 100 200 300 400 500 600700 800 900 1000
OUTPUT CURRENT(mA)

rFigure 4—KReiduornsiiip pewweerl Comlr diiu
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PACKAGE INFORMATION

PIN 11D~
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} Y !
I I
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’ _—— ~
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SIRIRIRIES o \J\—fk
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0.006(0.15) -= SIDE VIEW
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RECOMMENDED LAND PATTERN
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|

|—0.213(5.40)

0.010(0.25) )
*‘ 0.0200.50) <4
GAUGE PLANE

0. 010(0 25) BSC

DETAIL "A"

NOTE:

1) CONTROL DIMENSION IS ININCHES. DIMENSION IN
BRACKET IS IN MILLIMETERS.

2) PACKAGE LENGTHDOES NOTINCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS.

3) PACKAGE WIDTHDOES NOTINCLUDE INTERLEAD FLASH
OR PROTRUSIONS.

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING)
SHALL BE 0.004" INCHES MAX.

5) DRAWING CONFORMS TO JEDEC MS-012, VARIATION BA.

6) DRAWING IS NOT TO SCALE.
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QFN8 (3mmx3mm)
2.90 0.30 1.45
S > — - > PIN 11D
3.10 0.50 " 1.75 SEE DETAIL A
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MARKING ~ N A 0.20 v | X -
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~ 2) EXPOSED PADDLE SIZE DOES NOT INCLUDE MOLD FLASH.
¥ i 3) LEAD COPLANARITY SHALL BE 0.10 MILLIMETER MAX.
02— [ || 1] 4) DRAWING CONFORMS TO JEDEC MO-229, VARIATIONVEEC-2.
A 5) DRAWING IS NOT TO SCALE.
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— L] L1
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