MICROCHIP

MIC5332

Micropower, High-Performance Dual 300 mA ULDO™

Features

« 2.3V to 5.5V Input Voltage Range

* 300 mA Output Current per LDO

» Very Low Quiescent Current: 25 pA per LDO

* POR Output with Programmable Delay on LDO2
» High PSRR: >65 dB on Each LDO

» Stable with 1 yF Ceramic Output Capacitors

e Tiny 8-Pin 2 mm x 2 mm UDFN Package

« Ultra-Low Dropout Voltage: 120 mV @ 300 mA
* Low Output Voltage Noise: 50 pVrus

» Current-Limit and Thermal Shutdown Protection

Applications

» Camera Phones
* Mobile Phones

« PDAs

* GPS Receivers

» Portable Devices

General Description

The MIC5332 is a tiny, dual LDO with low quiescent
current that is ideal for power-sensitive applications.
The MIC5332 integrates two high-performance
300 mA LDOs and a power-on-reset (POR) generator
into a 2mm x 2mm UDFN package. This solution
occupies the same PC board area of a single SOT-23
package.

The MIC5332 is designed to reject input noise and
provide low output noise with fast transient response so
as to respond to any load change quickly, even though
it is a low quiescent current part. This combination of
PSRR, low noise and transient response, along with
low power consumption makes for a very high
performance, yet general purpose product.

The MIC5332 is a uCap design, operating with very
small ceramic output capacitors, which reduces
required board space and component cost. It is
available in fixed output voltages in a tiny 8-pin 2 mm x
2 mm UDFN leadless package.

Package Types
MIC5332
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Typical Application Circuit
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MIC5332

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPIY VOIBGE (V[N - vveerremmeirmtt ettt ettt et ettt et sttt e ettt et s et et e ehe e e e ee et et e e s e e ebe e et e eneeeeb bt annneeebeas 0V to +6V
Enable INPUt VOIAGE (VENT, VEND) «-veevrrerrreammimitiiamtiet ittt ettt e et ettt e e et b e ne e sbe e e eae et bt e nnaesae e see e e eenes 0V to Vin
POR2 VOIAGE (VPOR2) - ++++terreerreerreersreeitertteatieautesassesstetseesseesateeassea s e saeesaeeeateeaese s s eeeaeeeaaeenseeahbeenneeeareenaeennneans 0V to +6V
Power Dissipation (NOTE 1) ....o.uiiiiieeeee ettt ee et e e e e es e e e eaaee e ee e e eneeeeeeneeeenees Internally Limited
LS I =g To T (1] (=22 P 2 kv

Operating Ratings

SUPPIY VOIAGE (VN +-vveerremmriitieentie ettt ettt et sttt ettt et ettt e eae e ebe e e nee et ettt anneeeee e s eneenneeebeen +2.3V to +5.5V
Enable INPUt VOIAGE (VENT, VEND) «-reerrrerrreammieitiiamtiet sttt et sttt s et e e st ee et st ne e she e e nae et eb bt e nneesan e sreee e eenes 0V to V|n
POR2 VOIAGE (VPOR2):+++++ervreerrreeuremmuuensiauitestteeiteatteassses e eesaeesseaeteeasaeeseeseeeasaeeseeeh bt easeeeaneeabeenasees e eenneeneeees 0V to +5.5V

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those indicated
in the operational sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

T Notice: The device is not guaranteed to function outside its operating ratings.

Note 1: The maximum allowable power dissipation of any T, (ambient temperature) is Ppgyax) = (Tymax) — Ta)/Bya-
Exceeding the maximum allowable power dissipation will result in excessive die temperature and the regu-
lator will go into thermal shutdown.

2: Device is ESD sensitive. Handling precautions are recommended. Human body model, 1.5 kQ in series with
100 pF.

ELECTRICAL CHARACTERISTICS

VIN = VEN1 = VEN2 = VOUT + 1.0V, hlgher of the two regulator OUtpUtS; IOUT1 = IOUTZ =100 HA,
Cout1 = Cour2 =1 WF; T, = +25°C, bold values valid for —-40°C < T; < +125°C, unless noted. Note 1

Parameter Symbol | Min. Typ. Max. Units Conditions
-1.0 — 1.0 Variation from nominal Voyr
Output Voltage Accuracy Vout 20 . 20 % | Variation from nominal Voyr;
) ) —40°C to +125°C
. . AVour/ | — 0.02 0.3 . Vin = Vout +1V to 5.5V;

Line Regulation (Vout x A% _

— — 0.6 lout = 100 pA

AViN)
: AVourt/ 0 -
Load Regulation Vv — 0.2 0.5 %o lout = 100 pA to 300 mA
ouT

— 20 40 lout =50 mA
Dropout Voltage Vbo mV

— 120 240 lout =300 mA

_ VEN1 = ngh, VEN2 = LOW;

25 | S0 lour = 100 A to 300 mA

_ VEN1 = LOW, VEN2 = ngh,
Ground Current IaND 25 50 MA lour = 100 HA to 300 mA

_ VEn1 = VEN2 = High;

40 75 IOUT1 =300 mA, IOUT2 =300 mA
Ground Current in Shutdown IsHDN — 0.01 1.0 pA Vent = Vene £ 0.2V
. . . — 65 — f=1 kHZ, COUT =22 |.,IF

Ripple Rejection PSRR dB

— 45 — f=20kHz Coytr =22 yF
Current Limit lLim 350 550 800 mA | Vour =0V
Output Voltage Noise en — 50 — MVrms | Cout =1 MF, 10 Hz to 100 kHz
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ELECTRICAL CHARACTERISTICS (CONTINUED)

ViN = VENn1 = VEn2 = VouT + 1.0V, higher of the two regulator outputs; lgyT1 = loyt2 = 100 pA;
CouTt1 =Cout2 =1 UF; T, =+25°C, bold values valid for —-40°C < T; < +125°C, unless noted. Note 1

Parameter |Symbol| Min. | Typ. | Max. | Units | Conditions

Enable Inputs (EN1/EN2)

— — 0.2 Logic Low
Enable Input Voltage VEN \ .
1.2 — — Logic High
— 0.01 1.0 vV, £0.2V
Enable Input Current leEN MA
— 0.01 1.0 Vigz1.2V
Turn-On Time
— 140 500 Cout =1 UF (Enable of First LDO)
Turn-On Time (LDO1 & LDO2) ton . 110 500 Ms Cout = 1 UF (Enable of Second
LDO after First LDO Enabled)
POR2 Output (LDO2 Only)
88 . . Low Threshold, % of Voyr2
(POR2 ON)
Threshold Voltage V1H % -
. . 98 High Threshold, % of Voyr2
(POR2 OFF)
POR2 Output Logic Low _
Voltage VoL — 0.02 0.1 \Y, I =250 pA
POR2 Leakage Current lpoR2 -1.0 0.01 1.0 MA POR OFF
CSET2 Input
CSET2 Pin Current Source 0.8 1.4 2 MA Vesere = 0V
CSET2 Pin Threshold Votlage 1.21 1.25 1.29 \Y, POR2 = High
Note 1: Specification for packaged product only.
TEMPERATURE SPECIFICATIONS
Parameters | Sym. | Min. | Typ. | Max. | Units | Conditions
Temperature Ranges
Junction Temperature Range T, -40 — +125 °C |—
Storage Temperature Range Ts -65 — +150 °C |—
Lead Temperature TLEAD — — +260 °C | Soldering, 10 sec.
Package Thermal Resistances
Thermal Resistance, 8-Ld UDFN | CEN | — | 90 | — | °C/W |—
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2.0 TYPICAL PERFORMANCE CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.
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3.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE

Pin Number Pin Name Description
1 VIN Supply Input.
2 GND Ground.
3 POR?2 Power-On Reset Output (Regulator 2): Open-drain output. Active low indicates an
output undervoltage condition on Regulator 2 when the device is enabled.
4 EN2 Enable Input (Regulator 2): Active High Input. Logic High = On; Logic Low = Off. Do
not leave floating.
5 EN1 Enable Input (Regulator 1): Active High Input. Logic High = On; Logic Low = Off. Do
not leave floating.
Delay Set Input (Regulator 2): Connect external capacitor to GND to set the internal
6 CSET2 |delay for the POR2 output. When left open, there is no delay. This pin cannot be
grounded.
7 VOUT2 | Regulator Output: LDO2.
8 VOUT1 Regulator Output: LDO1.
EP ePAD Exposed Heat Sink Pad. Connect to GND for best thermal performance.

DS20007052A-page 8

© 2026 Microchip Technology Inc. and its subsidiaries



MIC5332

4.0 APPLICATION INFORMATION

MIC5332 is a 300 mA dual LDO with an integrated
power-on-reset (POR) for the second regulator. The
MIC5332 regulator is fully protected from damage due
to fault conditions, offering linear current limiting and
thermal shutdown.

41 Input Capacitor

The MIC5332 is a high-performance, high-bandwidth
device. Therefore, it required a well-bypassed input
supply for optimal performance. a 1 yF capacitor is
required from the input to ground to provide stability.
Low-ESR ceramic capacitors provide optimal
performance at minimum of space. Additional
high-frequency capacitors, such as small-valued NPO
dielectric-type capacitors, help filter out high-frequency
noise and are a good practice in any RF-based circuit.
X5R or X7R dielectrics are recommended for the input
capacitor. Y5V dielectrics lose most of their
capacitance over temperature and are, therefore, not
recommended.

4.2 Output Capacitor

The MIC5332 requires an output capacitor of 1 yF or
greater to maintain stability. The design is optimized for
use with low-ESR ceramic chip capacitors. High-ESR
capacitors may cause high frequency oscillation. The
output capacitor can be increased, but performance
has been optimized for a 1 yF ceramic output capacitor
and does not improve significantly with larger
capacitance.

X7R/X5R dielectric-type ceramic capacitors are
recommended because of their temperature
performance. X7R-type capacitors change capacitance
by 15% over their operating temperature range and are
the most stable type of ceramic capacitors. Z5U and
Y5V dielectric capacitors change value by as much as
50% and 60%, respectively, over their operating
temperature ranges. To use a ceramic chip capacitor
with Y5V dielectric, the value must be much higher than
an X7R ceramic capacitor to ensure the same
minimum capacitance over the equivalent operating
temperature range.

4.3 No-Load Stability

Unlike many other voltage regulators, the MIC5332 will
remain stable and in regulation with no load. This is
especially important in CMOS RAM keep-alive
applications.

4.4 Enable/Shutdown

The MIC5332 comes with dual active-high enable pins
that allow each regulator to be disabled independently.
Forcing the enable pin low disables the regulator and
sends it into a “zero” off-mode current state. In this

state, current consumed bu the regulator goes to nearly
zero. Forcing the enable pin high enables the output
voltage. The active-high enable pin uses CMOS
technology and the enable pin cannot be left floating; a
floating enable pin may cause an indeterminate state
on the output.

4.5 Power-On-Reset

The second regulator has a power-on-reset status pin
(PORZ2). This pin is an open-drain output. When LDO2
is enabled, an active-low POR2 indicates an
undervoltage condition on VgyTo.

The POR2 status signal can be programmed for a
delay of one second per yF by placing a capacitor from
the CSET2 pin to ground. Zero delay is added by
leaving the CSET2 pin open circuit.

4.6 Thermal Considerations

The MIC5332 is designed to provide 300 mA of
continuous current for both outputs in a very small
package. Maximum ambient operating temperature
can be calculated based upon the output current and
the voltage drop across the part. For example, if the
input voltage is 3.6V, the output voltage is 3.0V for
Vout1, 2.8V for VgoyT2, and the output current equals
300 mA. The actual power dissipation of the regulator
circuit can be determined using the following equation:

EQUATION 4-1:

Pp = Viv="VourD) *lour1 ¥ Vin=Vour2) *loura * Vin* Ienp

Because this device is CMOS and the ground current
is typically <100 yA over the load range, the power
dissipation contributed by the ground current is <1%
and can be ignored for this calculation.

EQUATION 4-2:

Pp = (3.6V-3.0V)x300mA +(3.6V~-2.8V)x 300mA
P = 042w

To determine the maximum ambient operating
temperature of the package, use the
junction-to-ambient thermal resistance of the device
and the following basic equation:

EQUATION 4-3:

Tyman— T

_ 4
Ppax) = 0,

The maximum junction temperature of the die is 125°C
and the package thermal resistance is 90°C/W.

© 2026 Microchip Technology Inc. and its subsidiaries
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Substituting Pp for Ppgyax) and solving for the ambient
operating temperature will give the maximum operating
conditons  for the regulator circuit. The
junction-to-ambient thermal resistance for the
minimum footprint is 90°C/W.

The maximum power dissipation must not be exceeded
for proper operation.

For example, when operating the MIC5332-PMYMT at
an input voltage of 3.6V and 300 mA loads at each
output with a minimum footprint layout, the maximum
ambient operating temperature (T,) can be determined
as follows:

EQUATION 4-4:
125°C-T,
042 = ot
T, - 87.2°C

Therefore, a 3.0V/2.8V application with 300 mA at each
output current can accept an ambient operating
temperature of 87°C in a2 mm x 2 mm UDFN package.
For a full discussion of heat sinking and thermal effects
on voltage regulators, refer to the “Regulator Thermals”
section of Microchip’s Designing with Low-Dropout
Voltage Regulators handbook.

DS20007052A-page 10
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5.0 PACKAGING INFORMATION

5.1 Package Marking Information

8-Lead UDFN* Example
A A
XXX WMM
NNN A2P

Legend: XX...X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01)
NNN Alphanumeric traceability code
@ Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)
can be found on the outer packaging for this package.

e, A, V¥V Pinoneindex is identified by a dot, delta up, or delta down (triangle
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.

Note: If the full seven-character YYWWNNN code cannot fit on the package, the following truncated codes are
used based on the available marking space:
6 Characters = YWWNNN; 5 Characters = WWNNN; 4 Characters = WNNN; 3 Characters = NNN;
2 Characters = NN; 1 Character = N

© 2026 Microchip Technology Inc. and its subsidiaries DS20007052A-page 11
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8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HYA) - 2x2 mm Body [UDFN]
With 1.2x0.6 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Microchip Technology Drawing C04-1158-HYA Rev C Sheet 1 of 2
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8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (HYA) - 2x2 mm Body [UDFN]

With 1.2x0.6 mm Exposed Pad

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Terminals N 8
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.152 REF
Overall Length D 2.00 BSC
Exposed Pad Length D2 110 | 120 | 1.30
Overall Width E 2.00 BSC
Exposed Pad Width E2 0.50 0.60 0.70
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.35 0.40
Terminal-to-Exposed-Pad K 0.35 REF

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-1158-HYA Rev C Sheet 2 of 2
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8-Lead Very Thin Plastic Dual Flat, No Lead Package (HYA) - 2x2 mm Body [UDFN]
Micrel Legacy Package

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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el
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 1.30
Optional Center Pad Length Y2 0.70
Contact Pad Spacing C 1.90
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.80
Contact Pad to Center Pad (X8) G1 0.20
Thermal Via Diameter \ 0.30

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-3158-HYA Rev. C
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APPENDIX A: REVISION HISTORY

Revision A (March 2026)

* Converted Micrel document MIC5332 to Micro-
chip data sheet DS20007052A.

* Minor text changes throughout.
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NOTES:
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

Part Number XX X XX XX Examples:
Device Voltage Ter;;;ir:;ure Package Media Type a) MIC5332-G4YMT-TR:
MIC5332, 1.8V/1.2V Voltage, —40°C to
. . p +125°C Temp. Range, 8-Lead UDFN,
Device: MIC5332: hJLcE)()o;)ower, High-Performance Dual 300 mA 5,000/Reel
b) MIC5332-MMYMT-TR:
MIC5332, 2.8V/2.8V Voltage, —40°C to
G4 = tlsvi.2v +125°C Temp. Range, 8-Lead UDFN,
J4 = 2.5vi1.2v 5,000/Reel
MM = 28viz8v c) MIC5332-PMYMT-TR:
MN = 28vR2.85vV MIC5332, 3.0V/2.8V Voltage, ~40°C to
Voltage: NN = 2.85v/2.85V +125°C Temp. Range, 8-Lead UDFN,
PM = 3.0v/2.8V 5,000/Reel
PN = 3.0v/2.85V d) MIC5332-SSYMT-TR:
PP = 3ovs.ov MIC5332, 3.3V/3.3V Voltage, —40°C to
SS = 3.3VR3v +125°C Temp. Range, 8-Lead UDFN,
5,000/Reel
Temperature _ o o
Range: Y = —40°Cto+125°C Note: Tape and Reel identifier only appears in the
catalog part number description. This identifier
is used for ordering purposes and is not
Package: MT = 8-Lead 2 mm x 2 mm UDFN printed on the device package. Check with
your Microchip Sales Office for package avail-
ability with the Tape and Reel option.
Media Type: TR = 5,000/Reel
MARKING CODES
Part Number Marking Voltage Package
MIC5332-G4YMT WG4 1.8Vv/1.2V 8-Lead 2 mm x 2 mm UDFN
MIC5332-J4YMT w4 2.5V/1.2V 8-Lead 2 mm x 2 mm UDFN
MIC5332-MMYMT WMM 2.8V/2.8V 8-Lead 2 mm x 2 mm UDFN
MIC5332-MNYMT WMN 2.8Vv/2.85V 8-Lead 2 mm x 2 mm UDFN
MIC5332-NNYMT WNN 2.85V/2.85V 8-Lead 2 mm x 2 mm UDFN
MIC5332-PMYMT WPM 3.0v/2.8V 8-Lead 2 mm x 2 mm UDFN
MIC5332-PNYMT WPN 3.0v/2.85V 8-Lead 2 mm x 2 mm UDFN
MIC5332-PPYMT WPP 3.0v/3.0V 8-Lead 2 mm x 2 mm UDFN
MIC5332-SSYMT WSS 3.3V/3.3V 8-Lead 2 mm x 2 mm UDFN
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Microchip Information

Trademarks

The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered and
unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or subsidiaries in the
United States and/or other countries (“Microchip Trademarks”). Information regarding Microchip
Trademarks can be found at https://www.microchip.com/en-us/about/legalinformation/microchip-
trademarks.

ISBN: 979-8-3371-3048-4

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design,
test, and integrate Microchip products with your application. Use of this information in any other manner
violates these terms. Information regarding device applications is provided only for your convenience and
may be superseded by updates. It is your responsibility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for additional support or, obtain additional support
at www.microchip.com/en-us/support/design-help/client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS". MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN
OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND
FITNESS FOR A PARTICULAR PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION,
QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL,
OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER
RELATED TO THE INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST
EXTENT ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY
RELATED TO THE INFORMATION OR ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY,
THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer's risk, and the
buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits,
or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any
Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:
» Microchip products meet the specifications contained in their particular Microchip Data Sheet.

» Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

» Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code
protection features of Microchip product is strictly prohibited and may violate the Digital Millennium
Copyright Act.

 Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code.
Code protection does not mean that we are guaranteeing the product is “unbreakable”. Code
protection is constantly evolving. Microchip is committed to continuously improving the code protection
features of our products.
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