The Future of Analog IC Technology =

MP20042

Dual, Low Noise, High PSRR
200mA Linear Regulator

DESCRIPTION

The MP20042 is a dual-channel, micropower,
low noise, low dropout and high PSRR linear
regulator. The output voltage of MP20042
ranges from 1.2V to 5.0V and 1% accuracy by
operating from a +2.5V to +6.0V input. The
MP20042 can supply up to 200mA of load
current at each channel.

The MP20042 uses an internal PMOS as the
pass element, which consumes 114uA supply
current (both LDOs on) at no load condition.
The EN1 and EN2 pins control each output
respectively. When both channels shutdown
simultaneously, the chip will be turned off and
consume nearly zero operation current which is
suitable for battery-power devices. The
MP20042 features current limiting and over
temperature protection.

It is available in a 2mm x 2mm QFN8 package.

FEATURES

Two LDOs in a 2mmx2mm QFN8 Package
Up to 200mA Output Current (Per Channel)
Dual Enable Pins Control Each Output
72dB PSRR at 1kHz

11uVews Low Noise Output

110mV Dropout at 100mA Load

Very Fast Transient Responses with Small
Output Capacitor

Current Limiting and Thermal Protection

APPLICATIONS

Cellular Phones

Battery-powered Equipment

Laptop, Notebook, and Palmtop Computers
Hand-held Equipment

Wireless LAN

“MPS” and “The Future of Analog IC Technology” are Registered Trademarks of
Monolithic Power Systems, Inc.

TYPICAL APPLICATION
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MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

ORDERING INFORMATION*

Part Number VouTt1 Vourt2 Package Temperature Top Marking
MP20042DG-JG-LF-Z 2.5V 1.8V 7E
MP20042DG-ZS-LF-Z 5.0V 3.3V 7L
MP20042DG-PN-LF-Z 3.0V 2.85V QFN8 o 0 8L
MP20042DG-DD-LF-Z | 1.85V | 1.85V (2mmx2mm) A0 1o +85°C 9L
MP20042DG-SJ-LF-Z 3.3V 2.5V 2M
MP20042DG-MG-LF-Z 2.8V 1.8V 3M

* Other output voltage versions between 1.2V and 5.0V are available in 100mV increments. Contact factory for availability.

ORDERING GUIDE**
MP20042DG- O -LF-Z

Package Type
G: QFN (2mm x 2mm x 1mm)

Operating Temperature Range
D: Extended Temperature Range (-40°C to +85°C)
** For RoHS Compliant Packaging, add suffix - LF (e.g.

MP20042DG-[][]-LF); For Tape and Reel, add suffix -Z (e.g.
MP20042DG-[][J-LF-Z)

OUTPUT VOLTAGE SELECTOR

GUIDE***

Code Vout Code Vout
C 1.2 T 2.65
B 1.3 L 2.7
F 1.5 M 2.8
w 1.6 N 2.85
G 1.8 \% 29
D 1.85 P 3.0
Y 1.9 Q 3.1
H 2.0 X 3.15
E 2.1 R 3.2
J 2.5 S 3.3
K 2.6 4 5.0

*** Code in Bold are standard versions. For other output
voltages between 1.2V and 5.0V contact factory for availability.
Minimum order quantity on non-standard versions is 25,000
units.

PACKAGE REFERENCE

TOP VIEW
VOUT1 1 ) & { 8 VOUT2
VIN 2 ) { 7] NC
ENT [ 3) 6 | NC
GND 4 ) —_ {5 EN2
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MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

ABSOLUTE MXIMUM RATINGS @

Supply Input Voltage ............ccol 6.5V
Continuous Power Dissipation (T = +25°C)®

Operation Temperature Range ... -40°C to 85°C
Storage Temperature Range ..... -65°C to 150°C
Lead Temperature (Soldering, 10sec) ..... 260°C

Recommended Operating Conditions @)
Supply Input Voltage...................... 2.5V to 6.0V
Enable Input Voltage .........cccveeeeenn. 0V to 6.0V

Junction Temperature Range . —40°C to +125°C

(4)

Thermal Resistance 6,4 0O,
2X2 QFNS8 ... 80...... 16... °C/W
Notes:

1)
2)

Exceeding these ratings may cause permanent damage to
the device.

The maximum allowable power dissipation is a function of the
maximum junction temperature T,;(MAX), the junction-to-
ambient thermal resistance 6,4, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp(MAX)=(T,(MAX)-
Ta) 6,a. Exceeding the maximum allowable power dissipation
will cause excessive die temperature, and the regulator will go
into thermal shutdown. Internal thermal shutdown circuitry
protects the device from permanent damage.

The device is not guaranteed to function outside its operating
conditions.

Measured on JESD51-7 4-layer board.

MP20042 Rev. 0.9
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mps MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

ELECTRICAL CHARACTERISTICS
Vin=3.6V, Vout1=2.5V, Vour>=1.8V, Cin=Cout1i=Cout2=2.2uF, EN1=EN2=V, Typ|Ca.| Value at Ta=25°C
for each LDO unless otherwise noted.

Parameter Symbol | Condition Min Typ Max Units
Output Voltage Accuracy _ ) o
(Load regulation)(S) AVOUT ILOAD = 1mA to 200mA 1 +1 %
Maximum Output Current Imax Continuous 200 mA
Current Limit ILim Rioag=1Q 450 mA
Quiescent Current lg No Load 114 uA

lout = 100mMA 110 mV
Dropout Voltage © Vorop [t

loutr = 200mA 250 mV

. . (7) VIN =(VOUT+O-4V or 25V) _ o
Line Regulation AVINE t0 BV, loyr=1mA 0.05 +0.05 %l
EN Input High Threshold Vi Vin= 2.5V to 6.0V 1.6 V
EN Input Low Threshold Vi Vin =2.5V 1o 6.0V 0.45 V
EN Input Bias Current Isp EN = V\\=6.5V 300 nA
Shutdown Supply Current lasp EN1 =EN2 =GND 0.03 1 uA
Thermal Shutdown Temperature Tsp 140 °C
Thermal Shutdown Hysteresis ATgsp 10 °C
. 10Hz to 100kHz,

Output Voltage Noise Cour=4.74F, lorp=1mA 11 MVRus

100HZ, COUT = 22|JF,

lLoap = 100mA 2 dB

1kHz , COUT = 22|JF,
Output Voltage AC PSRR lLoap = 100MA 72 dB

100kHz , Coyt = 2.2yF,

lLoap = 100mA A7 dB

Notes:

VOUT['OUT(MAX)] B VOUT[IOUT(M\N):I

V

OUT(NOM)
6) Dropout Voltage is defined as the input to output differential when the output voltage drops 100mV below its nominal value.

5) Load Regulation=

x (%)

V -V
7) Line Regulation=_ | OYT[Vinawo] " OUT[Vixun ]

x(%1V)
[VW(MAX) - VIN(MIN)i| x VOUT(NOM)
PIN FUNCTIONS
Pin # Name Description
1 VOUT1 |Channel 1 Output Voltage
2 VIN Supply Input Pin
3 EN1 Channel 1 Enable (Active High). Do Not Float This Pin.
4 GND Common Ground
5 EN2 Channel 2 Enable (Active High). Do Not Float This Pin.
6,7 NC
8 VOUT2 |Channel 2 Output Voltage
MP20042 Rev. 0.9 www.MonolithicPower.com 4
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mps MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

TYPICAL PERFORMANCE CHARACTERISTICS
V|N=3.6V, VOUT1:2-5V| VOUT2=1.8V, CIN:COUT1:COUT2:2-2u F, EN].:EN2=V|N, Typlcal Value at TA =

25°C for Both Channel Enabled.
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Line Transient Response
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MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR
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BLOCK DIAGRAM
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Figurel—Functional Block Diagram

OPERATION

The MP20042 integrates two low noise, low
dropout, low quiescent current and high PSRR
linear regulators. It is intended for use in devices
that require very low voltage, low quiescent
current power such as wireless LAN, battery-
powered equipment and hand-held equipment.
The MP20042 uses internal PMOSs as the pass
elements and features internal thermal shutdown
and an 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 MP20042 is very low.

Shutdown

The MP20042 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 MP20042 includes two independent current
limit structures which monitor and control each
PMOS’s gate voltage limiting the guaranteed
maximum output current to 200mA.

Thermal Protection

Thermal protection turns off the PMOS when the
junction temperature exceeds +140°C, allowing
the IC to cool. When the IC’s junction
temperature drops by 10°C, the PMOS will be
turned on again. Thermal protection limits total
power dissipation in the MP20042. 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 MP20042, 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.
Typical output voltage transient spike of
MP20042 for a step change in the load current
from OmA to 80mA is tens mV.

MP20042 Rev. 0.9
9/28/2009
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MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

APPLICATION INFORMATION

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 airflow.
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:

P(MAX) = (Tyunction = T Ambient) / Bua

Where (Tyuncton - Tambient) iS the temperature
difference between the junction and the
surrounding environment, 0,4 is the thermal
resistance from the junction to the ambient
environment. Connect the GND pin of MP20042
to ground using a large pad or ground plane
helps to channel heat away.

Input Capacitor Selection

Using a capacitor whose value is >0.47uF on the
MP20042 input and the amount of capacitance
can be increased without limit. Larger values will
help improve line transient response with the
drawback of increased size. Ceramic capacitors
are preferred, but tantalum capacitors may also
suffice.

Output Capacitor Selection

The MP20042 is designed specifically to work
with very low ESR ceramic output capacitor in
space-saving and performance consideration. A
ceramic capacitor in the range of 0.47pF and
10uF, and with ESR lower than 1.2Q is suitable
for the MP20042 application circuit. Output
capacitor of larger values will help to improve
load transient response and reduce noise with
the drawback of increased size.

100

=——C,r=10uF
=—C r=0.47uF

Onstabte

10

il

Cour ESR(Q)
4

0.1

0 40 80 120 160 200
LOAD CURRENT (mA)

Figure 2—Relationship between ESR and
LDO Stability

Reverse Current Path

The PMOS used in the MP20042 has an inherent
diode connected between input and output (see
Figure3). If Vour - Vin is more than a diode-drop,
this diode gets forward biased and starts to
conduct. To avoid misoperation, an external
Schottky connected in parallel with the internal
parasitic diode prevents it from being turned on
by limiting the voltage drop across it to about
0.3V (see Figure 4).

VINo o VOUT

121

=

Figure 3—Inherent Diode Connected between
Each Regulator Input and Output

i<

VINo o VOUT

121

=

Figure 4—External Schottky Diode Connected
in Parallel with the Internal Parasitic Diode

MP20042 Rev. 0.9
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mps MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

PCB layout guide

PCB layout is very important to achieve good regulation, ripple rejection, transient response and

thermal performance. It is highly recommended to duplicate EVB layout for optimum performance.

If change is necessary, please follow these guidelines and take figure ? for reference.

1) Input and output bypass ceramic capacitors are suggested to be put close to the IN Pin and OUT
Pin respectively.

2) Ensure all feedback connections are short and direct. Place the feedback resistors and
compensation components as close to the chip as possible.

3) Connect IN, OUT and especially GND respectively to a large copper area to cool the chip to
improve thermal performance and long-term reliability.

EN1 EN2 EN1 EN2
R1 R2
ouT2 ouT2

ouT1 Q ouT1
Lo
Courz MP20042 o
L I
IN ON
GND J_Cw
I L
VIN
VOUT1
CIN
5
202 5 5
GND ) .'_“: [ couTt

COUT?

VOUT2

Top Layer

Figure 5—PCB Layout
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mps MP20042-DUAL, LOW NOISE, HIGH PSRR, 200mA LINEAR REGULATOR

PACKAGE INFORMATION

2mm x 2mm QFNS8

1.90 _ 0.25 .| 045 | PIN1ID
2.10 o 0.45 1065 [ SEE DETAIL A
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PIN 11D
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SIDE VIEW DETAIL A

3) LEAD COPLANARITY SHALL BE 0.10 MILLIMETER MAX.
Iy 4) DRAWING CONFORMS TO JEDEC MO-229, VARIATION VCCD-3.

E;j ' ' 5) DRAWING IS NOT TO SCALE.
I -+ 1T - L1120

l«—1.90 NOTE:
o.7o~‘<~+‘ ¢ 0.60» 1) ALL DIMENSIONS ARE IN MILLIMETERS.
¥ 2) EXPOSED PADDLE SIZE DOES NOT INCLUDE MOLD FLASH.
| _

RECOMMENDED LAND PATTERN

NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee that third
party Intellectual Property rights are not infringed upon when integrating MPS products into any application. MPS will not
assume any legal responsibility for any said applications.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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