MICROCHIP

MIC61150

Low Input Voltage, Single-Supply High-Current LDO

Features

Single V|y Rail: 1.1V to 3.6V

Output Voltage Accuracy: +2.5% Across
Temperature

Typical Dropout of 75 mV at Room Temperature

- Maximum Dropout of 200 mV at Full Load
Across Temperature

Couyr as low as 22 pF (Ceramic Capacitor)
Output Voltage Adjustable down to 0.5V
Soft-start Control via External Capacitor
Excellent Line and Load Regulation

Logic Controlled Shutdown

Thermal-Shutdown and Current-Limit Protection
Two Package Options: 10-Lead ePad MSOP or
10-Lead 3 mm x 3 mm VDFN

Junction Temperature Range from -40°C to
+125°C

Applications

Point-of-Load Applications

ASIC / Microprocessor Power Supply
FPGA Power Supply

Telecom / Networking Cards
Wireless Infrastructure

Package Types

General Description

The Microchip MIC61150 is a 1.5A output, low input
voltage, single-supply regulator. This regulator
operates over a single input voltage range of 1.1V to
3.6V and offers an ultra-low dropout less than 200 mV
over the entire operating temperature range.

The MIC61150 is designed to drive digital circuits
requiring low voltages at high currents such as DSPs,
FPGAs, microcontrollers, etc. The regulator is
available as a 1.0V fixed-output voltage option or as an
adjustable-output voltage option.

The MIC61150 is stable with a 22 yF, low-ESR ceramic
output capacitor and includes protection features such
as thermal shutdown, current limiting and logic enable.

The MIC61150 is offered in two different packages: a
low-profile, leadless 10-lead 3 mm x 3 mm VDFN and
a 10-lead ePad MSOP. The MIC61150 has an
operating junction temperature range of -40°C to
+125°C.
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Typical Application Circuits
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MIC61150

Functional Block Diagram

MIC61150 Block Diagram — Fixed
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MIC61150

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings {, Note 1

VB0 BIND ..o eee e et et eet et -0.3V to 4.5V
VEP 10 GND e e et e et -0.3V to 5.5V
VOUT £Co T €] V1 TSRO PRRRUOUPRPRN: -0.3V to VIN
VSENSE (o T €1\ B RSO SUPU RS OPPPRR -0.3V to VIN
VEN 0 GND .o ee e ee s -0.3V to 4.5V
VFB LLo T\ TP -0.3V to VIN

Operating Ratings

SUPPIY VOIBGE (V[N v e eveeirreemiemit ittt ettt ettt et ettt eh e et bt e e ehe e et et e et eeeae e e nre e e e e e e nn e 1.1V to 3.6V
ENADIE VOIAGE (VEN) -+ rverreemeemtit ittt sttt ettt et e b et eh e et st bt e n e nre e eneeaneenn e -0.3V to 3.6V
OUutput VOIAGE RANGE (VOUT) -+ee-veerrreerrerarrermmeenrtatiteateeutessteesasee sttt s steesee sttt asseesee e e sbe e eese bt e aneeeaneeareeanneenneennee 0.5V to 3.0V
Maximum Power DiSSIPAtION (PD) .. ..eceiiiiiiiiitie ittt et et e e Note 2

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: Devices are ESD sensitive. Handling precautions recommended. Human body model (HBM), 1.5k in series
with 100 pF.

2: Ppmax) = (Tymax) — Ta) / 644, Where 8, depends upon the printed circuit layout. See “Applications Infor-
mation.”

ELECTRICAL CHARACTERISTICS

VN =Vour + 0.2V; Ve = 1.1V oyt = 10 mA; Cep = 0.1 pF; Coyt = 22 pF; T, = 25°C. Bold values indicate —40°C <
T, < +125°C, unless noted. (Note 1)
Parameters Sym. Min. | Typ. | Max. | Units Conditions
Power Supply Input
Input Voltage Range VIN 11 — 3.6 vV |—
— 1.8 — mA |IOUT = 1.5A; VIN = 1.2V
Ground Pin Current IeND
— 7.6 15 mA |IOUT = 1.5A; VIN = 3.6V
Ground Current in Shutdown ISHDN — 0.1 10 WA xEN =_0V; Vin =2V,
our =0V
Reference
Feedback Pin Voltage 0.495 | 0.500 | 0.505 | V .
. V Adjustable Output
(FB Pin) k8 0.4875 | 0500 | 0.5125 | vV |
Output Voltage Accuracy -1 — +1 % .
(SENSE Pin) Vo 25 — 25 % Fixed Output
Load Regulation AVout/VouTt -0.3 — 0.3 % |loyt =10 mAto 1.5A
Line Regulation (Note 2) AVout/(Vout*AVyy) | -02 | 0.08 | 02 | %V g'gv: (Vour +0.2V) to
FB Pin Current Ieg — 0.01 1 MA  |VEg=0.5V

Note 1: Specification for packaged product only.
2: AVoyt (%) =0.08 x AV|y
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MIC61150

ELECTRICAL CHARACTERISTICS (CONTINUED)

V|N = VOUT +0.2V; VEN =1.1V; IOUT =10 mA; Ccp =0.1 }JF, COUT =22 }JF, TJ =25°C. Bold values indicate —40°C <
T, < +125°C, unless noted. (Note 1)

Parameters Sym. Min. Typ. | Max. | Units Conditions
Current Limit
Current Limit | MY | 1.7 | 3.5 | — | A | Vout =0V
Dropout Voltage
Dropout Voltage | ViNn-VouTt | — | 75 | 200 | mV | loyt = 1.5A
Enable Input
EN Logic Level High Vi 1.1 0.6 — vV |-
EN Logic Level Low ViH — 0.5 0.2 VvV |—
EN Hysteresis VEN HYS — 100 — mv | —
Ven = 0.2V (Regulator
EN Pin Current len > " Shutdown)
. 15 . uA Vgn = 3.6V (Regulator
Enable)
Ccp =0.1 pF;
Start-Up Time tSTART.UP — | 250 | 750 | ps \C/I%UI :_;3’“':
Vout = 0.5V
Minimum Load Current
Minimum Load Current | 10 | — | — | mA |—
Thermal Protection
Over-Temperature Shutdown — 160 — °C |T,Rising
Over-Temperature Shutdown o
Hysteresis - 5 - S
Note 1: Specification for packaged product only.
2: AVpoyt (%) =0.08 x AV |y
TEMPERATURE SPECIFICATIONS
Parameters Sym. Min. Typ. Max. Units Conditions
Junction Temperature Range T, -40 — +125 °C |—
Ambient Temperature Range Ta -40 — +85 °C |—
Storage Temperature Range Ts -65 — +150 °C |—
Lead Temperature TLEAD — +260 — °C | Soldering, 10 seconds
Package Thermal Resistance
3 mm x 3 mm VDFN CETN — 60.7 — °CIW |—
ePad MSOP-10 CETN — 76.7 — °CIW |—
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MIC61150

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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FIGURE 2-17: Feedback Pin Current vs.
Temperature.
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* Case Temperature: The temperature measurement was taken at the hottest point on the MIC61150 case mounted on
a 2.25 square inch PCB at an ambient temperature of 25°C; see “Thermal Measurement” section. Actual results will
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depend upon the size of the PCB, ambient temperature and proximity to other heat emitting components.
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MIC61150

3.0 FUNCTIONAL CHARACTERISTICS

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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4.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 4-1.

TABLE 4-1: PIN FUNCTION TABLE
Pin Number Pin Name Description
1,2 IN Input Voltage.
3 GND Ground: Input and output return pin. Connect GND near the point-of-load.
4 EN Enable: Active-high control. input that allows turn-on/turn-off of the LDO.
5,6 NC No external function. Tie to ground.
7 CP Internal Charge Pump Circuit Output: Connect a 0.1 yF capacitor from CP pin to
GND to control the ramp rate of the output.
Adjustable Regulator Feedback Input: Connect to the resistor voltage divider network
FB that is placed from OUT pin to GND pin in order to set the output voltage. See Typical
8 Applications Circuit.
Fixed-Output Voltage Sense Input: Connect the SENSE pin o fthe fixed output option
SENSE . .
at the point-of-load to accurately monitor the output voltage level.
Regulator Output: The output voltage is set by the resistor divider connected from
9,10 ouT VouTt to GND (with the divided connection tied to FB). A 22 pF ceramic capacitor with
low ESR is required to maintain stability. See Applications Information.
EP GND Connect to GND.
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MIC61150

5.0 FUNCTIONAL DESCRIPTION

The MIC61150 is an ultra high-performance,
low-dropout linear regulator designed for high-current
applications that require low input voltage operation.
The MIC61150 operates from a single input supply and
generates an internal supply that is higher than the
input voltage to drive an on-chip N-Channel MOSFET.
The N-Channel MOSFET significantly reduces the
dropout voltage when compared to a traditional
P-Channel MOSFET.

P-Channel MOSFETSs are usually used in single-supply
low-dropout linear voltage regulators. However, for
input voltages below 1.5V, there is not sufficient gate
drive to turn on the P-Channel. To solve this issue, the
MIC61150 uses a simple internal charge pump to drive
the internal N-Channel MOSFET's gate higher than the
input voltage (see Functional Diagram).

The N-Channel MOSFET greatly reduces the dropout
voltage for the same die area when compared to that of
a P-Channel. Other added benefits of the charge pump
include the ability to control the output voltage rise time
and to improve the power supply rejection ratio
(PSRR). This is accomplished by using the VCP supply
to power the error amplifier.

The other significant advantage of the MIC61150 over
a P-Channel regulator is its transient response. The
N-Channel in the follower configuration is much faster
than its P-channel counter part and is simpler to
compensate. Any type of output capacitor can be
placed in parallel with it as long as the minimum value
output ceramic capacitor is placed next to the
MIC61150.

See the Output Capacitor section for specific details.
Also, the regulator is fully protected from damage due
to fault conditions by offering linear current limiting and
thermal shutdown.

5.1 Soft-Start

Soft-start reduces the power supply input surge current
at startup by controlling the output voltage rise time.
The input surge appears while the output capacitor is
charged up. A slower output rise time will draw a lower
input surge current.

The CP pin is the output of the internal charge pump.
The soft-start rise time is controlled by the external
capacitor connected from CP pin to GND. During
soft-start, the charge pump feeds a current to C¢p.

The output voltage rise time is dependent upon the
value of Cp, the input voltage, output voltage and the
current limit. The value of the charge pump external
capacitor selected is recommended in the range of
0.1 yF to 1 yF, although larger value capacitors can be
used for a longer turn-on time.

5.2 Input Capacitor

A 10 pF ceramic input capacitor is all that is required for
most applications. However, fast load transient and low
headroom (V |y — VouyT) requires additional bulk bypass
capacitance to ensure that the regulator does not drop
out of regulation.

The input capacitor must be placed on the same side of
the board and next to the MIC61150 to minimize the
dropout voltage and voltage ringing during transient
and short circuit conditions. It is also recommended to
use two vias for each end of the capacitor to connect to
the power and ground plane.

X7R or X5R dielectric 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 or a
tantalum capacitor to ensure the same capacitance
value over the operating temperature range. Tantalum
capacitors have a very stable dielectric (10% over their
operating temperature range) and can also be used in
parallel with the ceramic capacitor(s).

See Typical Characteristics section for examples of
load transient response.

5.3 Output Capacitor

As part of the frequency compensation, the MIC61150
requires a 22 yF ceramic output capacitor. However,
any other type of capacitor can be placed in parallel as
long as the 22 pF ceramic output capacitor is placed
next to the MIC61150.

Output voltages below 0.8V require either a 47 pyF or
2 x 22 yF output capacitance for large output
transients. The increased output capacitance reduces
the output voltage drop caused by load transients,
which increases as a percentage of the output voltage
as the output voltage is lowered.

The output capacitor type and placement criteria are
the same as the input capacitor. See the Input
Capacitor section for a detailed description.

5.4 Minimum Load Current

The MIC61150 requires a minimum load of 10 mA to
maintain output voltage regulation

© 2025 Microchip Technology Inc.
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5.5 Adjustable Regulator Design

The MIC61150 adjustable version allows programming
the output voltage from 0.5V to 3.0V by placing a
resistor divider network (R1, R2) from Vgt to GND
(see Application Circuit). The high side of R1 should be
connected at the point-of-load for high-accuracy Kelvin
sensing. Vgour is determined by the following equation:

EQUATION 5-1:

_ R1
Vour = 0.5 % (l—é + 1)

Where Vg is the desired output voltage.

The resistor (R2) value between the FB pin and GND is
selected to maintain a minimum 10mA load on the
output.

The resistor values are calculated from the previous
equation, resulting in the following:

EQUATION 5-2:

Table 1 is a list of resistor combinations to set the
output voltage. A 1% tolerance is recommended for
both R1 and R2. For a unity gain, 0.5V output voltage,
connect the FB pin directly to the output.

TABLE 5-1:  RESISTOR SELECTION FOR
SPECIFIC Vour

VouTt R1 R2

0.5V — 49.90Q
0.6V 10.00 49.90
0.7V 20.0Q 49.90Q
0.8V 30.1Q 49.90Q
0.9V 40.2Q 49.90Q
1.0V 49.9Q 49.9Q
1.1V 60.4Q 49.9Q
1.2V 69.8Q 49.90Q
1.5V 100.0Q 49.9Q
1.8V 130.0Q 49.90Q
2.2V 169.0Q 49.90Q

5.6 Thermal Design

Linear regulators are simple to use. The most
complicated design parameters to consider are thermal
characteristics. To help reduce the thermal resistance,
the ePad (underneath the IC) should be soldered to the
PCB ground and the placement of thermal vias either
underneath or near the ePad is highly recommended.
The thermal design requires the following
application-specific parameters:

* Maximum ambient temperature (Tp)

* Output current (loyt)

» Output voltage (Voyr)

* Input voltage (V|N)

» Ground current (Ignp)

First, calculate the power dissipation of the regulator

from these numbers and the device parameters from
this data sheet:

EQUATION 5-3:

Pp = Vin=Vourl *Ioup) + (Viy*1gnp)

Where the ground current (Ignp) is approximated
by using numbers from the Electrical
Characteristics or Typical Characteristics sections.

For example, given an expected maximum ambient
temperature (Tp) of 75°C with V| = 1.2V, Vo1 = 0.9V,
and loyT = 1.5A, first calculate the expected Pp using
Equation 4-1, like this:

DS20006999A-page 16
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EQUATION 5-4:

Py = ([12V-09V] x 1.54) + (1.2V % 0.0154)
= 0.468W

Next, determine the junction temperature for the
expected power dissipation above using the thermal
resistance (0;4) of the 10-lead 3 mm x 3 mm VDFN
(YML) adhering to the following criteria for the PCB
design:

EQUATION 5-5:

When 1 oz. copper and 100 mm? copper area for
the MIC61150, then:

T,=(0,,xPy)+T,
T, = (60.7°C/W x 0.468 W) +75°C
T, = 103.4°C

To determine the maximum power dissipation allowed
that would not exceed the IC’'s maximum junction
temperature (125°C) when operating at a maximum
ambient temperature of 75°C by:

EQUATION 5-6:
_ Trawaxy =Ty
Ppovax) = —Q);L
P _ 125°C-175°C

DMAX) — g0 7o/ W
Ppoax) = 08247

5.7 Thermal Measurements

It is always wise to measure the IC’s case temperature
to make sure that it is within its operating limits.
Although this might seem like a very elementary task, it
is very easy to get erroneous results. The most
common mistake is to use the standard thermal couple
that comes with the thermal voltage meter.

This thermal couple wire gauge is large, typically 22
gauge, and behaves like a heatsink, resulting in a lower
case measurement.

There are two suggested methods for measuring the IC
case temperature: a thermal couple or an infrared
thermometer. If a thermal couple is used, it must be
constructed of 36 gauge wire or higher to minimize the
wire heatsinking effect. In addition, the thermal couple
tip must be covered in either thermal grease or thermal
glue to make sure that the thermal couple junction is
making good contact to the case of the IC. This thermal
couple from Omega (5SC-TT-K-36-36) is adequate for
most applications.

To avoid this messy thermal couple grease or glue, an
infrared thermometer is recommended. Most infrared
thermometers’ spot size are too large for an accurate
reading on small form factor ICs. However, an IR
thermometer from Optris has a 1 mm spot size, which
makes it ideal for the 3 mm x 3 mm VDFN package.
Also, get the optional stand. The stand makes it easy to
hold the beam on the IC for long periods of time.

5.8 Enable

The MIC61150 features an active high enable input
(EN) that allows ON/OFF control of the regulator. The
current through the device reduces to near “zero” when
the device is shutdown, with only microamperes of
leakage current. The EN input may be directly tied to
VN or driven by a voltage that is higher than V\ as long
as the voltage does not exceed the maximum operating
rating of the EN pin.

© 2025 Microchip Technology Inc.
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6.0 EVALUATION BOARD SCHEMATICS
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FIGURE 6-1: MIC61150YML Evaluation Board Schematic (3 mm x 3 mm 10-Lead VDFN).
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FIGURE 6-2:

MIC61150YMME Evaluation Board Schematic (10-Lead ePad MSOP).
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7.0 PCB LAYOUT RECOMMENDATIONS

MIC61150YML Evaluation Board — Top Layer MIC61150YMME Evaluation Board — Top Layer

ENGLI0YML-DU-PWEA EM61300YMME—D1X-PWBA

MIC61150YML Evaluation Board — Bottom Layer MIC61150YMME Evaluation Board — Bottom Layer
FIGURE 7-1: MIC61150YML PCB Layout FIGURE 7-2: MIC61150YMME PCB
Recommendations — Fixed. Layout Recommendations — Adjustable.
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8.0 PACKAGING INFORMATION

8.1 Package Marking Information

10-Lead ePad MSOP

10-Lead ePad MSOP

(Fixed)* Example (Adjustable)* Example
XXXX Z10F XXXXX 61150
NNN 926 NNN 429
[ o o
10-Lead VDFN Exampole
(Fixed or Adj.)* P
[ [
my my
XXXX ZF15
WNNN 4725

PACKAGE MARKING DRAWING SYMBOLS LEGEND

Symbol Definition
XX... X Product code or customer-specific information. (Note 1, Note 2)
Date code, where YY is the last 2 digits of calendar year and WW is the work week (i.e., week of
YYWW .
January 1 is week 01). (Note 3)
M Month of assembly (if applicable). January is represented by “A” and each month thereafter
follows the order of the alphabet through “L” for December.
NNN Alphanumeric traceability code. (Note 3, Note 4)
Pb-free JEDEC designator for Matte Tin (Sn).
N Indicates this package is Pb-free. The Pb-free JEDEC designator (the symbol in the row above this
one) can be found on the outer packaging for this package.
o A YV Pin one index is identified by a dot, delta up, or delta down (triangle mark).

the corporate logo.

2 characters = NN; 1 character = N.

Pb-free.

Note 1: If the full Microchip part number cannot fit on one line, it will be carried over to the next line, limiting the
number of available characters for customer-specific information. The package may or may not include

2: Any underbar (_) and/or overbar () symbols shown in a package marking drawing may not be to scale.
3: If the full date code (YYWW) and the alphanumeric traceability code (NNN)—usually marked together on
the last or only line of a package marking as the seven-character YYWWNNN—cannot fit on the package
together, the codes will be truncated based on the number of available character spaces, as follows:
6 characters = YWWNNN; 5 characters = WWNNN; 4 characters = WNNN; 3 characters = NNN;

4: Some products might have a “Y” symbol at the end of the last or only line in a package marking, usually at
the end of the alphanumeric traceability code (NNN or truncated versions), to indicate the product is

DS20006999A-page 20
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10-Lead 3.0 mm x 3.0 mm VDFN [JFA] Package Outline and Recommended Land Pattern

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(D] B
N |
(DATUM A) —///i
(DATUM B) ——
sy e -
NOTE 1 ~ // !
2X &// /J.
(N]0.05[C / P
1 2
2X
0.05|C
= TOP VIEW
‘ //10.10|C
A
SEATING SN BN
PLANE ? 10X
0.08|C
(A3) — SIDE VIEW = |
$0.05(M|c|A[B]
D2
1 2

NOTE1\ &w U U [&]o0.05@[c[A[B]

i [
Qoand
L — _»i@i__ »H«—mm

0.07@®|[c|A[B]
¢ 0.05(M|C

BOTTOM VIEW

Microchip Technology Drawing C04-1019-JFA Rev B Sheet 1 of 2

© 2025 Microchip Technology Inc. DS20006999A-page 21



MIC61150

10-Lead 3.0 mm x 3.0 mm VDFN [JFA] Package Outline and Recommended Land Pattern

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOoM | MAX
Number of Terminals N 10
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.203 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 235 | 240 | 245
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.65 1.70 1.75
Terminal Width b 0.17 0.22 0.27
Terminal Length L 0.35 0.40 0.45
Terminal-to-Exposed-Pad K 0.25 — -

Notes:

1.
2.

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

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 C04-1019-JFA Rev B Sheet 2 of 2
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10-Lead 3.0 mm x 3.0 mm VDFN [JFA] Package Outline and Recommended Land Pattern

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

X2

M b d
—0000
r-—O O
L ES K e
00

L
/ 1 2 " ?
SILK SCREEN . [ [ ~— X1

~— G2
— | —
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NoMm | MAX

Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 2.45
Optional Center Pad Length Y2 1.75
Contact Pad Spacing C 3.00
Contact Pad Width (Xnn) X1 0.30
Contact Pad Length (Xnn) Y1 0.80
Contact Pad to Center Pad (Xnn) G1 0.23
Contact Pad to Contact Pad (Xnn) | G2 0.20
Thermal Via Diameter V 0.33
Thermal Via Pitch EV 1.20

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 C04-3019-JFA Rev B
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10-Lead 3.0 mm x 3.0 mm ePad MSOP [DSA] Package Outline and Recommended Land
Pattern

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 C04-1083-DSA Rev A Sheet 1 of 2
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10-Lead 3.0 mm x 3.0 mm ePad MSOP [DSA] Package Outline and Recommended Land
Pattern

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Terminals N 10
Pitch e 0.50 BSC
Overall Height A 0.84 0.94 1.04
Standoff A1 0.03 0.08 0.13
Molded Package Thickness A2 0.81 0.86 0.91
Overall Length D 3.00 BSC
Exposed Pad Length D2 160 | 170 | 1.80
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Exposed Pad Width E2 1.63 1.73 1.83
Terminal Width b 0.18 0.23 0.28
Terminal Thickness C 0.10 0.15 0.20
Terminal Length L 0.43 0.53 0.63
Footprint L1 0.95 REF
Lead Bend Radius R 0.07 - -
Lead Bend Radius R1 0.07 - -
Foot Angle 0 0° - 8°
Mold Draft Angle 01 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. 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 C04-1083-DSA Rev A Sheet 2 of 2
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10-Lead 3.0 mm x 3.0 mm ePad MSOP [DSA] Package Outline and Recommended Land
Pattern

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

G2

/™ |O
[ |
|

SILK SCREEN J/. 12 T X1

X2
RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Center Pad Width X2 2.46
Center Pad Length Y2 1.83
Contact Pad Spacing C 4.40
Center Pad Extension X3 0.25
Center Pad Extension Y3 0.36
Contact Pad Width (X10) X1 0.30
Contact Pad Length (X10) Y1 1.45
Contact Pad to Center Pad (X10) G1 0.56
Contact Pad to Contact Pad (X8) G2 0.20
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00

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 C04-3083-DSA Rev A
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APPENDIX A: REVISION HISTORY

Revision A (July 2025)

* Converted Micrel MIC61150 datasheet to Micro-
chip format as datasheet DS20006999A.

* 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 or XXX -XX Examples:
. Output Voltage Junction .
Device Option Temperature Range Package Type Media Type a)  MIC61150-10YMME
Low Input Voltage, Single-Supply High-Current
LDO, 1.0V Fixed-Output Voltage, —40°C to
. Low Input Voltage, Single-Supply High- +125°C Junction Temperature Range, 10-
Device: MIC61150 = Curre,ﬁ LDO 9e, SIngle-=upply TI9 Lead ePad MSOP, 100/Tube
b)  MIC61150YMME
Output Voltage  <blank> = Adjustable Output Voltage Low Input Voltage, Single-Supply High-Current
Option: -10 = 1.0V Fixed-Output Voltage LDO, Adjustable Output Voltage, —40°C to
+125°C Junction Temperature Range, 10-
Lead ePad MSOP, 100/Tube
Junction c) MIC61150-10YMME-TR
Temperature Y = —40°Cto+125°C . .
Range: Low Input Voltage, Single-Supply High-Current
LDO, 1.0V Fixed-Output Voltage, —40°C to
+125°C Junction Temperature Range, 10-
MME =  10-Lead ePad MSOP Lead ePad MSOP, 2500/Reel
Package Type: ML = 10-L
= -Lead 3 mm x 3 mm VDFN d) MIC61150YMME-TR
Low Input Voltage, Single-Supply High-Current
<blank> = 100/Tube LDO, Adjustable Output Voltage, —40°C to
Media Type: -TR = 2500/Reel (MME option only) +125°C Junction Temperature Range, 10-
TR = 5000/Reel (ML option only) Lead ePad MSOP, 2500/Reel
e) MIC61150-10YML-TR
Low Input Voltage, Single-Supply High-Current
LDO, 1.0V Fixed-Output Voltage, —40°C to
+125°C Junction Temperature Range, 10-
Lead 3 mm x 3 mm VDFN, 5000/Reel
f) MIC61150YML-TR
Note 1:  Tape and Reel identifier only appears in the catalog part number Low Input Voltage, Single-Supply High-Current
description. This identifier is used for ordering purposes and is not LDO, Adjustable Output Voltage, —40°C to
printed on the device package. Check with your Microchip Sales Office +125°C Junction Temperature Range, 10-
for package availability with the Tape and Reel option. Lead 3 mm x 3 mm VDFN, 5000/Reel
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BILL OF MATERIALS

TABLE 0-1: MIC61150YML (3 ,MM x 3 MM 10-LEAD EPAD MLF®) BILL OF MATERIALS
Item Part Number Manufacturer Description Qty.
C0805ZD106KAT2A AVX (Note 1) 10uF/10V Ceramic Capacitor, X5R,Size 0805
C1 | C2012X5R1C106M TDK (Note 2) 10uF/10V Ceramic Capacitor, X5R,Size 0805 1
GRM219R61A106KE44D | Murata (Note 3) 10uF/10V Ceramic Capacitor, X5R,Size 0805
C2012X5R0J226M TDK (Note 2) 22uF/6.3V Ceramic Capacitor, X5R, Size 0805 or
C2 | GRM21BR60J226ME39L | Murata (Note 3) 221F/6.3V Ceramic Capacitor, X5R, Size 0805 or 1
08056D226MAT2A AVX (Note 1) 22uF/6.3V Ceramic Capacitor, X5R, Size 0805
c3 C06035C104KAT2A AVX (Note 1) 0.1uF/50V Ceramic Capacitor, X7R, Size 0603 1
GRM188R71H104KA93D | Murata (Note 3) 0.1uF/50V Ceramic Capacitor, X7R, Size 0603
R1 | CRCW060369R8FKEA Vishay (Note 4) 69.8Q Film Resistor, Size 0603, 1% 1
R2 | CRCWO060349R9FKEA Vishay (Note 4) 49.9Q Film Resistor, Size 0603, 1% 1
R3 | CRCW060310KOFKEA Vishay (Note 4) 10kQ Film Resistor, Size 0603, 1% 1
R4 | CRCW080500R0F Vishay (Note 4) 0Q Film Resistor, Size 0603, 1% 1
U1 | MIC61150YML Microchip (Note 5) | 1.5A Low-Voltage, Single-Supply LDO 1
Note 1: AVX: www.avx.com
2: TDK: www.tdk.com
3: Murata: www.murata.com
4: \Vishay: www.vishay.com
5: Microchip: www.microchip.com
TABLE 0-2: MIC61150YMME (10-PIN EPAD MSOP) BILL OF MATERIALS
Item Part Number Manufacturer Description Qty.
C0805ZD106KAT2A AVX (Note 1) 10uF/10V Ceramic Capacitor, X5R,Size 0805
C1 [C2012X5R1C106M TDK (Note 2) 10uF/10V Ceramic Capacitor, X5R,Size 0805 1
GRM219R61A106KE44D | Murata (Note 3) 10uF/10V Ceramic Capacitor, X5R,Size 0805
C2012X5R0J226M TDK (Note 2) 22uF/6.3V Ceramic Capacitor, X5R, Size 0805 or
C2 |GRM21BR60J226ME39L | Murata (Note 3) 221F/6.3V Ceramic Capacitor, X5R, Size 0805 or 1
08056D226 MAT2A AVX (Note 1) 221F/6.3V Ceramic Capacitor, X5R, Size 0805
c3 C06035C104KAT2A AVX (Note 1) 0.1uF/50V Ceramic Capacitor, X7R, Size 0603 1
GRM188R71H104KA93D | Murata (Note 3) 0.1uF/50V Ceramic Capacitor, X7R, Size 0603
R1 | CRCW060369R8FKEA Vishay (Note 4) 69.8Q Film Resistor, Size 0603, 1% 1
R2 | CRCWO060349R9FKEA Vishay (Note 4) 49.9Q) Film Resistor, Size 0603, 1% 1
R3 | CRCWO060310KOFKEA Vishay (Note 4) 10kQ Film Resistor, Size 0603, 1% 1
R4 | CRCW080500R0F Vishay (Note 4) 0Q Film Resistor, Size 0603, 1% 1
U1 | MIC61150YMME Microchip (Note 5) |1.5A Low-Voltage, Single-Supply LDO 1
Note 1: AVX: www.avx.com
2: TDK: www.tdk.com
3: Murata: www.murata.com
4: Vishay: www.vishay.com
5: Microchip: www.microchip.com
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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/legal-information/microchip-
trademarks.

ISBN: 979-8-3371-1519-1

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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