MICROCHIP

MICS5213

SC-70 nCap Low Dropout Regulator

Features

SC-70-5 Package

Wide Selection of Output Voltages
Ensured 80 mA Output

Low Quiescent Current

Low Dropout Voltage

Tight Load and Line Regulation
Low Temperature Coefficient
Current and Thermal Limiting
Reversed Input Polarity Protection
Zero Off-Mode Current
Logic-Controlled Shutdown

Stable with Low-ESR Ceramic Capacitors

Applications

Cellular Phones

Laptop, Notebook, and Palmtop Computers
Battery-Powered Equipment

Barcode Scanners

SMPS Post-Regulator/DC-DC Modules
High-Efficiency Linear Power Supplies

General Description

The MIC5213 is a uCap 80 mA linear voltage regulator
in the 5-lead SC-70 package. Featuring half the
footprint of the standard SOT-23 package, this SC-70
regulator has very low dropout voltage (typically 20 mV
at light loads and 300 mV at 80 mA) and very low
ground current (225 pA at 20 mA output). It also offers
better than 3% initial accuracy and includes a
logic-compatible enable input.

The pCap regulator design is optimized to work with
low-value, low-cost ceramic capacitors. The outputs
typically require only 0.47 pF of output capacitance for
stability.

Designed especially for hand-held, battery-powered
devices, the MIC5213 can be controlled by a CMOS or
TTL compatible logic signal. When disabled, power
consumption drops nearly to zero. If on-off control is not
required, the enable pin may be tied to the input for
3-terminal operation. The ground current of the
MIC5213 increases only slightly in dropout, further
prolonging battery life. Key MIC5213 features include
current limiting, over temperature shutdown, and
protection against reversed battery.

The MIC5213 is available in 2.5V, 2.6V, 2.7V, 2.8V,
3.0v, 3.3V, 3.6V, and 5.0V fixed voltages. Other
voltages are available; contact Microchip for details.

Package Type

MIC5213
5-Lead SC-70 (C5)
(Top View)

GND NC EN
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Typical Application Circuit
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1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

INPUL SUPPIY VORBGE (V) -+ecnverrrrerreeemeis ittt ettt sttt sttt s ettt e et sa e b e et es bt e nb e et ah e ettt sneeaeeenre s —20V to +20V
ENabIE INPUL VOIAGE (VEN) -+ cvveerreertieit ettt ettt ettt ettt sttt et e et ettt e e e et e enneen e eae s —20V to +20V
Power Dissipation (Pp, NOTE 1) ... ..ottt et s Internally Limited
L] D 3 T O PR Note 2

Operating Ratings

INPUL VOITAGE (V[N +enveeerterare ettt ettt ettt ettt et h et ea bt e et ettt et b e s et nreeaee e +2.5V to +16V
ENADIE INPUL VOIAGE (VEN) -+ cvveeereerrieiitietie et ettt ettt ettt eh et et bt s e ehe e eae ettt e nn e eae e nee e e e e enes 0V to V|n

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 is a function of the maximum junction temperature, T juax), the
junction-to-ambient thermal resistance, 6,5, and the ambient temperature, T5. The maximum allowable
power dissipation at any ambient temperature is calculated using: Ppvax) = (Tymax) — Ta) * 6,a- Exceeding
the maximum allowable power dissipation will result in excessive die temperature and the regulator will go
into thermal shutdown.

2: Device is ESD sensitive. Handling precautions recommended.

ELECTRICAL CHARACTERISTICS

ViN=VouT +1V; I =1 mA; C_ =0.47 uF; Vgy 2 2.0V; T = +25°C, bold values valid for —-40°C < T < +125°C; unless
noted.

Parameter Symbol | Min. Typ. Max. Units Conditions

-3 — 3

Output Voltage Accuracy Vo " 4 % —

Output Voltage Temperature o

Coefficient AV/AT — 50 200 ppm/°C | Note 1

. . — 0.008 0.3
Line Regulation AVo/Vo 05 % ViN = Vour + 1V to 16V
. — 0.08 0.3

Load Regulation AVp/Vo 05 % IL=0.1 mAto 80 mA, Note 2
— 20 — I =100 pA
— 200 350 IL=20 mA

Dropout Voltage (Note 3) ViN—Vo mV
— 250 — IL =50 mA
— 280 600 IL =80 mA

Quiescent Current la — 0.01 10 MA Ven £ 0.4V (shutdown)
— 180 — I. =100 pA, Vg 2 2.0V (active)

. — 225 750 IL =20 mA, Vg 2 2.0V (active)

Ground Pin Current (Note 4) leND MA -
— 850 — IL =50 mA, Vgy 2 2.0V (active)
— 1800 | 3000 I =80 mA, Vg 22.0V (active)

Ground Pin Current in Dropout IGNDDO — 200 300 MA VIN = VOUT(NOM) — 0.5V, Note 4

Current Limit ILim — 180 250 mA Vout =0V

Thermal Regulation AVo/APp — 0.05 — %/W | Note 5

© 2023 Microchip Technology Inc. and its subsidiaries DS20006805A-page 3
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ELECTRICAL CHARACTERISTICS (CONTINUED)

ViN=Vout+ 1V I =1 mA; C =0.47 pF; Vg 2 2.0V; T = +25°C, bold values valid for -40°C < T < +125°C; unless
noted.

Parameter | Symbol | Min. | Typ. | Max. | Units | Conditions
Enable Input
VL — — 0.6 Logic low (off)
Enable Input Voltage Level V ——
\m 2.0 — — Logic high (on)
I — 0.01 1 V, £0.6V
Enable Input Current MA
hH — 8 50 Vg 22.0V

Note 1: Output voltage temperature coefficient is defined as the worst case voltage change divided by the total

temperature range.

2: Regulation is measured at constant junction temperature using low duty cycle pulse testing. Changes in
output voltage due to heating effects are covered by the thermal regulation specification.

3: Dropout voltage is defined as the input-to-output differential at which the output voltage drops 2% below its
nominal value measured at 1V differential.

4: Ground pin current is the regulator quiescent current plus pass transistor base current. The total current
drawn from the supply is the sum of the load current plus the ground current.

5: Thermal regulation is defined as the change in out voltage at a time (t) after a change in power dissipation
is applied, excluding load or line regulation effects. Specifications are for an 80 mA load pulse at V| = 16V
fort=10 ms.

TEMPERATURE SPECIFICATIONS

Parameters | Sym. | Min. | Typ. | Max. | Units | Conditions
Temperature Ranges
Junction Temperature Range T, —40 — +125 °C |—
Storage Temperature Ts -60 — +150 °C |—
Lead Temperature TLEAD — — +260 °C | Soldering, 5 sec.

Package Thermal Resistances
Thermal Resistance, SC-70 5-Ld | 6o | — | 450 | — [ ccw |—
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MIC5213

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.
1000 == 2000
S =C,\ = 100F = )
£ - Cour = 1WF B <3
u B I = 1500 /
O 100 z /
= L &c //
e} > S 1000
g o /
5 =) /
3 10 z //
a o 500
2 5 e
= © Vin=Vour + 1V 7
1 0 Ll
0.01 0.1 1 10 100 0 10 20 30 40 50 60 70 80
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
FIGURE 2-1: Dropout Voltage vs. Output FIGURE 2-4: Ground Current vs. Output
Current. Current.
400 A 2.0 ‘ ‘ ‘ ‘
< &N ET0 =
E Cour = TWF ?;: I =50mA
o 300 = =15 B
) —T"1 =80mA & |1 =100uA Ay, =aav ]
5 e o L ouT
0 200 51.0 .
>
= o ! / \\\
3 I, = 100pA z nl/ T
2100 1 =1mA - M 305 /
o) L [ 1/
x "] X ] l/
o 2 o Iy -\
L/ O g Y S A i iy
0 0.0
60 -30 0 30 60 90 120 150 01 2 3 4 5 6 7
TEMPERATURE (°C) SUPPLY VOLTAGE (V)
FIGURE 2-2: Dropout Voltage vs. FIGURE 2-5: Ground Current vs. Supply
Temperature. Voltage.
4 3.0 | |
< z Cy = 10uF
S / <éi 25 ,ClN _ 1“ .
|_u3*||_=100”A,/ = out ~ 'H
e // z20 I, = 80mA |
[ ,' "4
| -
Szl - soma £ 15/ ——
5 N7/ S0l — I, =50mA
z ; / \ z 1.0 —
2 1 ’ C,y = 10uF S s "f—‘T
Cour = TWF &0 I, = 100uA
0 L 1] 0.0 |
0 1 2 3 4 5 6 7 60 -30 0 30 60 90 120 150
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
FIGURE 2-3: Dropout Characteristics. FIGURE 2-6: Ground Current vs.
Temperature.

© 2023 Microchip Technology Inc. and its subsidiaries

DS20006805A-page 5



MIC5213

4.0 —
38 Cy\ = 10pF

S Cour = TwF

w36

Q34

3.

-

032

>

E3.0 3 DEVICES

5s.

o HI/AVG/LO

'5 2.8 f . .

O,6 CURVES APPLICABLE

' AT 100uA AND 50mA

24
-60 -30 0 30 60 90 120 150

TEMPERATURE (°C)

4.0
35
>
EL \
25 \
£ 281—Cy = 100F \
920 —Cour = 1HF \
515 ‘
&
81.0
0.5
0.0
0 50 100 150 200
OUTPUT CURRENT (mA)
FIGURE 2-7: Output Voltage vs. Output
Current.
—~160
<<
E 140 ]
= /
& 120
&
81oo
£ 80 I
é 60
S 10 I Cpy=10uF |
E I Cour = 1HF
ANV, 1]
» 0
0 1 2 3 4 5 6 7
INPUT VOLTAGE (V)
FIGURE 2-8: Short-Circuit Current vs.

Input Voltage.

FIGURE 2-10: Output Voltage vs.
Temperature.
200
£ 180
'_
& _
1 160 -
@ 7 _
= T | Cw=10uF
© 140 Coy = TuF —
5 /] out
o
5120
o
100
60 -30 0 30 60 90 120 150
TEMPERATURE (°C)
FIGURE 2-11: Short-Circuit Current vs.
Temperature.
3.5
=S
w
2 1= 1mA
ar Vo7 = 3.3V
o) out - ”
> L~
Z34
T
—
2 [ ]
Z Cny = 10uF ]
S Cour = THF |
L1

~ 60

£ 40

= 20

T o \

E -20

O -40

g 50

E

9 C_=1uF

0 2 4 6 8 1012 14 16
TIME (ms)

FIGURE 2-9: Thermal Regulation (3.3V
Version).

3.3
-60 -30 0 30 60 90 120 150

TEMPERATURE (°C)

FIGURE 2-12:
Temperature.

Minimum Supply Voltage vs.

DS20006805A-page

6

© 2023 Microchip Technology Inc. and its subsidiaries




MIC5213

~ 40
£
= 0 A
= N
§—4O Cour =10F
Vin=Vour *1
<
E 50
'_
z
£ o0
2
o
012 3 4586 7 8
TIME (ms)
FIGURE 2-13: Load Transient.
~ 100
>
£
~ 0 N
= NN Y
o
K -100 Cour = 10uF |
[e) N = Vour +1
&g i~
< 50
'_
2
£ o
2
o
5 10 15 20
TIME (ms)
FIGURE 2-14: Load Transient.
3 : :
s, C_=1uF
E I, =1mA I
r
E 0
0 1
26
'_
z
z 4
00 02 04 06 08 1.0
TIME (ms)
FIGURE 2-15: Line Transient.

2
S \ \
:1 C =11uF
o) I =1mA
g
>0 ~
(@)
26
'_
o
34
00 02 04 06 08 1.0
TIME (ms)
FIGURE 2-16: Line Transient.
100
i% 80
iN)
2 60 L
[ T TN
-
o
> 40
ot | |1 =100pA
& ool |1 C=1wF
& L1 Vin=Vour +1
o LI (1]
2 2 > v b %
X X X X X X
e g < 2 g -
"FREQUENCY (Hz)F
FIGURE 2-17: Ripple Voltage vs.
Frequency.
100
% 80
L
2 60
o L
9] 1
> 40
5L
&
= 2014t
&« L[ Vin=Vour*1
o LU L1
X T B L BB
X X X X X x
e g - ¢ g -
FREQUENCY (Hz)
FIGURE 2-18: Ripple Voltage vs.
Frequency.

© 2023 Microchip Technology Inc. and its subsidiaries

DS20006805A-page 7



MIC5213

100 i 4.0
_ i S 3.0
m 80 i
z E 2.0
y 2 4N
5} & 10 % C, =1uF —
< 60 FH E / L
g L o 00 I, = 100pA —|
> 40 i =~
w 1 1] = 50mA hil <
L Vin=Vour + 111l @
o LI 111 s 0
S D B B B DB w
X X X X X X
S s - 2 & = 0 2 4 6 8 10
FREQUENCY (Hz) TIME (us)
FIGURE 2-19: Ripple Voltage vs. FIGURE 2-22: Enable Characteristics
Frequency. (3.3V Version).
1000 1.50 —
s _ \ Cy = 10uF
100 E ‘\\ Cour = 10F
g I1 25 \ I, = 1mA
< D
a O] D
w << D
g =100 R\
% g v \\ Von
a I_= 100mA il W CERN
3 Q0.75 N
AR I g RN
S D D BB B DB N
X X X X X X X 0.50
-2 8 T 2 &8 - 60 -30 0 30 60 90 120 150
FREQUENCY (Hz) TEMPERATURE (°C)
FIGURE 2-20: Output Impedance. FIGURE 2-23: Enable Voltage vs.
Temperature
5 40 —
<4 C,\ = 10uF
> IN
< \N —_ _ -
= 3 < Cour = 1HF
72 o - = 30 AN I, = 1mA
o e e Z N |
30 I = 100uA ¢ N |
~ %20 S VeV
= o ~
w @ Vo =2V T
7 < 10— EN
< 0 & I ——
L
0
00 02 04 06 08 1.0 60 -30 0 30 60 90 120 150
TIME (ms) TEMPERATURE (°C)
FIGURE 2-21: Enable Characteristics FIGURE 2-24: Enable Current vs.
(3.3V Version). Temperature.

DS20006805A-page 8 © 2023 Microchip Technology Inc. and its subsidiaries




MIC5213

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 EN Enable (Input): TTL/ICMOS compatible control input. Logic high = enabled; logic low
or open = shutdown.

2 NC Not internally connected.
3 GND Ground.
4 ouT Regulator output.
5 IN Supply input.

© 2023 Microchip Technology Inc. and its subsidiaries
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4.0 APPLICATION INFORMATION

4.1 Input Capacitor

A 0.1 pF capacitor should be placed from IN to GND if
there is more than 10 inches of wire between the input
and the AC filter capacitor or when a battery is used as
the input.

4.2 Output Capacitor

Typical PNP-based regulators require an output
capacitor to prevent oscillation. The MIC5213 is
ultra-stable, requiring only 0.47 yF of output
capacitance for stability. The regulator is stable with all
types of capacitors, including the tiny, low-ESR ceramic
chip capacitors. The output capacitor value can be
increased without limit to improve transient response.

4.3 No-Load Stability

The MIC5213 will remain stable and in regulation with
no load (other than the internal voltage divider) unlike
many other voltage regulators. This is especially
important in CMOS RAM keep-alive applications.

4.4 Enable Input

The MIC5213 features nearly zero off-mode current.
When EN (enable input) is held below 0.6V, all internal
circuitry is powered off. Pulling EN high (over 2.0V)
re-enables the device and allows operation. When EN
is held low, the regulator typically draws only 10 nA of
current. While the logic threshold is TTL/CMOS
compatible, EN may be pulled as high as 20V,
independent of V.

4.5 Thermal Behavior

The MIC5213 is designed to provide 80 mA of
continuous current in a very small profile package.
Maximum power dissipation can be calculated based
on the output current and the voltage drop across the
part. To determine the maximum power dissipation of
the package, use the junction-to-ambient thermal
resistance of the device and the following basic
equation:

EQUATION 4-1:

Poitax) = Tymax) — T
04

Where:

Tymax) is 125°C, the maximum junction temperature
of the die.

Ty is the maximum ambient temperature.

0,4 is the junction to ambient thermal resistance of

the regulator (450°C/W).

The actual power dissipation of the regulator circuit can
be determined using one simple equation.

EQUATION 4-2:

Pp = Vin=Vour) *Lourt VinxIgnp

Substituting Ppvax), determined above, for Pp and
solving for the operating conditions that are critical to
the application will give the maximum operating
conditions for the regulator circuit. For example, if we
are operating the MIC5213-3.0YC5 at room
temperature, with a minimum footprint layout, we can
determine the maximum input voltage for a set output
current.

EQUATION 4-3:

P _ 125-25
D(MAX) — 450°C/W

Py = 222mW

To prevent the device from entering thermal shutdown,
maximum power dissipation cannot be exceeded.
Using the output voltage of 3.0V, and an output current
of 80 mA, we can determine the maximum input
voltage. Ground current, maximum of 3 mA for 80 mA
of output current, can be taken from the Electrical
Characteristics table.

EQUATION 4-4:

222mW = (Vyy—3.0V) x 80mA + Vy x 3mA

222mW = (80md x Vyy+3md x V,y) —240mW

462mW = 83mA x Vi

Viy = 5.57V max.

Therefore, a 3.0V application at 80mA of output current
can accept a maximum input voltage of 5.6V in an
SC-70-5 package. For a full discussion of heat sinking
and thermal effects on voltage regulators, refer to
Regulator Thermals section of Microchip’s Designing
with Low-Dropout Voltage Regulators handbook.

DS20006805A-page 10

© 2023 Microchip Technology Inc. and its subsidiaries


http://ww1.microchip.com/downloads/en/devicedoc/ldobk.pdf
http://ww1.microchip.com/downloads/en/devicedoc/ldobk.pdf
http://ww1.microchip.com/downloads/en/devicedoc/ldobk.pdf

MIC5213

4.6 Fixed Voltage Regulator

The MIC5213 is ideal for general-purpose voltage
regulation in any handheld device. Applications that are
tight for space can easily use the SC-70 regulator
which occupies half the space of a SOT-23-5 regulator.
The MIC5203 offers a smaller system solution, only
requiring a small multilayer ceramic capacitor for

stability.
MIC5213-x.x Vour
3.0V
IN ouT
3.6V |+ | |
Li-lon = EN GND
=L I I
FIGURE 4-1: Single-Cell Regulator.
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5.0 PACKAGING INFORMATION

5.1 Package Marking Information

5-Lead SC-70* Example
(Front)
XXX LAM
5-Lead SC-70* Example
(Back)
NNN 92H

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)
wWw 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 Pin oneindex 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

DS20006805A-page 12 © 2023 Microchip Technology Inc. and its subsidiaries
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TITLE

5 LEAD SC70 PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | SC70-5LD-PL-1

UNIT | MM

—1.80-2.25—=

065 BSC0.6S BSC

!
VoIl 3 Al
| HLH

4 J5L 0.15-0.30

TOP VIEW

Gauge Plane
Seathg Plane

N
-
o

0€'0-800

9¥'0-12'0—

END VIEW

NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

[ A ‘
0.80—-1.00 0.80-1.10
™
0.00-0.10
SIDE VIEW
065 TYP

0F2ﬁ7
]
(.
L]

190 TYP

1.30 TYP

RECOMMENDED

LAND PATTERN

2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.

Note:

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

http://www.microchip.com/packaging.
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NOTES:
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APPENDIX A: REVISION HISTORY

Revision A (August 2023)

* Converted Micrel document MIC5213 to Micro-
chip data sheet DS20006805A.

* 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
Device Output Voltage  Temperature Package Media Type
Range
Device: MIC5213: SC-70 pyCap Low Dropout Regulator
25 = 25V
2.6 = 286V
2.7 = 27V
2.8 = 28V
Vol H
Output Voltage 3.0 - a0V
3.3 = 3.3V
3.6 = 3.6V
5.0 = 5.0V
Temperature = —40°Cto +125°C
Range:
Package: C5 = 5-Lead SC-70
Media Type: TR = 3,000/Reel

Examples:

a) MIC5213-2.5YC5-TR:

b) MIC5213-2.6YC5-TR:

¢) MIC5213-2.7YC5-TR:

d) MIC5213-2.8YC5-TR:

e) MIC5213-3.0YC5-TR:

f) MIC5213-3.3YC5-TR:

g) MIC5213-3.6YC5-TR:

h) MIC5213-5.0YC5-TR:

MIC5213, 2.5V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 2.6V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 2.7V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 2.8V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 3.0V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 3.3V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 3.6V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

MIC5213, 5.0V Output Volt-
age, —40°C to +125°C Temp.
Range, 5-Lead SC-70,
3,000/Reel

Note: Tape and Reel identifier only appears in the
catalog part number description. This identifier
is used for ordering purposes and is not
printed on the device package. Check with
your Microchip Sales Office for package avail-
ability with the Tape and Reel option.

© 2023 Microchip Technology Inc. and its subsidiaries
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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.

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 informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https://
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES 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 FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL 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
ORITS 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 applica-
tions is entirely at the buyer's risk, and the buyer agrees to
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