MICROCHIP

MIC4575

1A, 200 kHz Buck Regulator

Features

» Fixed 200 kHz Operation

+ 3.3V, 5V, and Adjustable Output Versions

» Voltage over Specified Line and Load Conditions:
- Fixed Version: £3% Max. Output Voltage

- Adjustable Version: +2% Max. Feedback
Voltage

* Guaranteed 1A Switch Current

* Wide 4V to 24V Input Voltage Range

+ Wide 1.23V to 20V Output Voltage Range

» Requires Minimum External Components

» <200 pA Typical Shutdown Mode

» 75% Efficiency (Adjustable Version >75% typ.)

» Standard Inductors and Capacitors are 25% of
Typical LM2575 Values

¢ Thermal Shutdown
« Overcurrent Protection
* 100% Electrical Thermal Limit Burn-In

Applications

+ Simple High-Efficiency Step-Down (Buck)
Regulator

« Efficient Pre-Regulator for Linear Regulators

* On-Card Switching Regulators

+ Positive-to-Negative Converter (Inverting
Buck-Boost)

+ Battery Charger
» Negative Boost Converter

» Step-Down 6V to 3.3V for Intel Pentium and
Similar Microprocessors

General Description

The MIC4575 is a series of easy to use fixed and
adjustable BIiCMOS step-down (buck) switch-mode
voltage regulators. The 200 kHz MIC4575 duplicates
the pinout and function of the 52 kHz LM2575. The
higher switching frequency may allow up to a 2:1
reduction in output filter inductor size.

The MIC4575 is available in 3.3V and 5V fixed output
versions or a 1.23V to 20V adjustable output version.
Both versions are capable of driving a 1A load with
excellent line and load regulation.

The feedback voltage is guaranteed to +2% tolerance
for adjustable versions, and the output voltage is
guaranteed to +3% for fixed versions, within specified
voltages and load conditions. The oscillator frequency
is guaranteed to £10%.

In shutdown mode, the regulator draws less than
200 pA standby current. The regulator performs
cycle-by-cycle current limiting and thermal shutdown
for protection under fault conditions.

This series of simple switch-mode regulators requires
a minimum number of external components and can
operate using a standard series of inductors.
Frequency compensation is provided internally.

The MIC4575 is available in TO-220 (T) and DDPAK
(U) packages for the industrial temperature range.

Package Types
MIC4575 MIC4575
5-Lead TO-220 (T) 5-Lead DDPAK (U)

(Top View) (Top View)
>5 SHDN —TT 15 SHDN
>4 FB —TT 14 FB

gO >3 GND 2 —TT 13 GND

2 SW —TT 12 SW
>1 VIN —TT 11 VIN
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MIC4575

Typical Application Circuits

Fixed Regulator
L1
5.0V/1A
Shutdown [~ 0-{ SHDN sw 2
68uH
8V to 24V MIC4575-5.0YT
Vin FB P +§§O|JF
c1 |+ GND 330
150uF D1
35V 8 1N5819
A4

Adjustable Regulator

snutdown 0 5| 0 ow L1 3.6VAA
o—
Enable — MiC4STSY 68uH ‘:§§7k0 c3
ovigasy 1|, C4575 UFB 395 3300pF |, C2
w \—+——| 330uF
cl |+ GND Lri 6.3V
22pF 3 D1 $1.24kQ
35V X 1%
< MBRS130LT3

Functional Block Diagrams

Fixed Step-Down Regulator with External Components

VOUT

l COUT

+24V max.
Viy .
Shutdown g
Enable J_
OB i ntor [
SHDN
Thermal Current
200kHz Shutdown Limit
Oscillator
'_
LL sw L1
1A
Switch D1
1.23V
Bandgap
R1
R2 FB
MIC4575-x.x

£

Adjustable Step-Down Regulator with External Components

Shutdown
Enable _I_
e i
SHDN
Thermal Current
200kHz Shutdown Limit
Oscillator

+24V max.

VIN

CIN

T

Vout = Vrer

R1:R2(VOJ_

R1 )
— + 1
R2

)

VOUT
+
l COUT

VREF

MIC4575 [Adjustable]

—
l',’_L/‘_( SW L1
1A
Switch D1
1.23V
Bandgap R1S
FB

o

&
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MIC4575

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPIY VOIRAGE (VINs NOTE 1) .ttt ettt s bttt r et n e b e b e e seeeeaneene e +40V
SHULAOWN VOIREGE (VGHDN) «--ve-rveerreerrrremmeemeearieaeeeitee sttt esttestet e steesseeseb e sireereeste e e bt e nae e e b e e ssneeeneeseneeneenaneen —0.3V to +36V
Output SWitCh (Vgyy, StEady StAte)......cccuiiiiiiiieiie ittt ettt e sae e -1V
S o] =T T =T 0 0] 01T = (= S —65°C to +150°C
L] D = (13T SR SRS Note 2

Operating Ratings 11

10 o] oYY (o1 r=To T VTN I O PSP PO PP O PRSP +24V
JUNCHON TEMPEIALUIE (T ). e e s e e e e e e e e e e e e ene e eneas +150°C
Package Thermal Resistance

TO-220, DDPAK (D JA) «-veeeurterteeamteeteeateestee sttt e aie e et st et e st e sse e e bt e sse e e bt e sh et eabeeshe e e bt e eae e ekt eaa et abe e sabeeneenabeenbenneennee e 65°C/W
TO-220, DDPAK (0 0) +-veerreeureenueeauteeaieeeett sttt et ettt b e st e bt e sa bt e sae e ea e oo b e e eae e e b e e oo et es e e eh bt e bt e eae e e eb e e ene e e b e b bt neennee s 2°C/W

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.

11 Notice: The device is not guaranteed to function outside its operating ratings.
Note 1: The MIC4575 is not guaranteed to survive a short-circuit to ground for input voltages above 24V.
2: Device is ESD sensitive. Handling precautions recommended.
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MIC4575

ELECTRICAL CHARACTERISTICS

Electrical Characteristics: V| = 12V; I oap = 200 mA; Ty = +25°C, bold values indicate —40°C < Ty < +85°C;
unless noted. Note 1

Parameter Sym. Min. Typ. Max. | Units Conditions
MIC4575 (Adjustable)
Feedback Voltage Veg 1.217 | 1.230 | 1.243 \Y —
1.193 | 1.230 | 1.267
Feedback Voltage VEg 1.180 — 1.280 \Y 8V <=V|y=24V,0.2A< Il ppp 1A
Efficiency — 77 — % lLoap = 1A, Vour =5V
. — 50 100
Feedback Bias Current IgiAS — — 500 nA  |—
MIC4575-3.3
Output Voltage Vout 3.234 3.3 3.366 vV |-
Output Voltage Vourt 2198 | 33 | 94% |, BV < Vi <24V, 0.2A< | opp S 1A
3.135 — 3.465
Efficiency — 72 — % lLoap = 1A
MIC4575-5.0
Output Voltage Vout 4.9 5.0 5.1 \Y —
4.8 5.0 5.2
Output Voltage Vout 475 — 5.25 \Y, 8V =V|y=24V,0.1A< I ppp £ 0.5A
Efficiency — 77 — % lLoap = 1A
MIC4575/-3.3/-5.0
Oscillator Frequency fo 180 200 220 kHz |—
Saturation Voltage VsaT — L :2 \Y lout = 1A
Maximum Duty Cycle (On)| Dpmax 90 95 — % FB connected to 0V
Current Limit ILim 17 22 50 A Peak Current, toy < 3 ps
1.3 — 3.2
L 0 2 0O\L/J’[put =0V, V|y = 24V, FB connected to
Output Leakage Current lout mA
. 75 35 Output = -1V, V|y = 24V, FB connected
to OV
Quiescent Current lq — 5 10 mA |—
gtuar’:g:ty Quiescent lqstey) | — | 50 | 200 | pA |SHDN =5V (regulator off)
22 14 —
24 — — Vourt = 0V (regulator off)
SHDN Input Logic Level Vv
— 1.2 1.0
— — 08 Vout = 3.3V or 5V (regulator on)
— 4 30 SHDN = 5V (regulator off)
SHDN Input Cuurent MA
-10 0.01 10 SHDN = QV (regulator on)

Note 1: Specification for packaged product only.
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MIC4575

TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Junction Temperature T, — — +150 °C |—
Storage Temperature Range Ts —65 — +150 °C |—
Package Thermal Resistances
Thermal Resistance, TO-220, TO-263 0,a — 65 — °C/W |—
Thermal Resistance, TO-220, TO-263 0yc — 2 — °C/W |—

Note 1: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e., Ta, T, 04). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +125°C rating. Sustained junction temperatures above +125°C can impact the device reliability.

© 2020 Microchip Technology Inc.
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MIC4575

2.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE

Pin Number | Pin Name Description

1 IN Supply Voltage (Input): Unregulated +4V to +40V supply voltage.
Switch (Output): Emitter of NPN output switch. Connect to external storage inductor

2 SW ;
and Schottky diode.

3, TAB GND Ground.

4 FB Feedback (Input): Output voltage feedback to regulator. Connect to output of supply for
fixed versions. Connect to 1.23V tap of resistive divider for adjustable versions.

5 SHDN Shutdown (Input): Logic low enables regulator. Logic high (> 2.4V) shuts down regula-
tor.

DS20006464A-page 6
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MIC4575

3.0 FUNCTIONAL DESCRIPTION

The MIC4575 is a variable duty cycle switch-mode
regulator with an internal power switch. Refer to the
Functional Block Diagrams.

31 Supply Voltage

The MIC4575 operates from a +4V to +24V
unregulated input. Highest efficiency operation is from
a supply voltage below +15V.

3.2 Enable/Shutdown

The shutdown (SHDN) input is TTL-compatible.
Ground the input if unused. A logic low enables the
regulator. A logic high shuts down the internal
regulator, which reduces the current to typically 50 pA.

3.3 Feedback

Fixed versions of the regulator have an internal
resistive divider from the feedback (FB) pin. Connect
FB directly to the output line.

Adjustable versions require an external resistive
voltage divider from the output voltage to ground,
connected from the 1.23V tap to FB.

34 Duty Cycle Control

A fixed-gain error amplifier compares the feedback
signal with a 1.23V bandgap voltage reference. The
resulting error amplifier output voltage is compared to a
200 kHz sawtooth waveform to produce a voltage
controlled variable duty cycle output.

A higher feedback voltage increases the error amplifier
output voltage. A higher error amplifier voltage
(comparator inverting input) causes the comparator to
detect only the peaks of the sawtooth, reducing the
duty cycle of the comparator output. A lower feedback
voltage increases the duty cycle.

3.5 Output Switching

When the internal switch is on, an increasing current
flows from the supply V|, through external storage
inductor L1, to output capacitor Coyt and the load.
Energy is stored in the inductor as the current
increases with time.

When the internal switch is turned off, the collapse of
the magnetic field in L1 forces current to flow through
fast recovery diode D1, charging Coyt-

3.6 Output Capacitor

External output capacitor Cqyt provides stabilization
and reduces ripple.

3.7 Return Paths

During the on portion of the cycle, the output capacitor
and load currents return to the supply ground. During
the off portion of the cycle, current is being supplied to
the output capacitor and load by storage inductor L1,
which means that D1 is part of the high-current return
path.

© 2020 Microchip Technology Inc.

DS20006464A-page 7



MIC4575

4.0 APPLICATION INFORMATION

The applications circuits that follow have been
constructed and tested. Refer to AN 15, Practical
Switching Regulator Circuits, for additional information,
including efficiency graphs and manufacturer’s
addresses and telephone numbers for most circuits.

For a mathematical approach to component selection
and circuit design, refer to AN 14, 200 kHz
MIC4574/5/6 Family Design Guide.

. , L1 12VHA
SHDN swW LYYV
150pH [ R2
16vio2ay | MICASTSYT |, 180 o
Vin FB B 330pF
|+ GND [R1 16
68yF > x $1.50k0
63V MBR160RLGY 1%
A4

C1 Nichicon UPL1J680MPH, ESR =0.17Q
C2 Nichicon UPL1C331MPH, ESR =0.12Q
D1 ON Semi MBR160RLG

L1 Sumida RCH110NP-151K, DCR = 0.23Q

s 12VAA
SHDN sw °
MIC4575YU c3
16V to 24V 3300pF |, c2
Vin FB —— 68uF
ct |+ GND 20V
10uF =
50V 1

C1 KEMET  T498X106K050ATE500

C2 AVX TPSE686M020R0150, ESR = 0.15Q
D1 Vishay General Semiconductor SS26SHE3_B/H
L1 Coiltronics CTX150-4, DCR = 0.372Q

FIGURE 4-4: 16V - 24V to 12V/1A
Buck Converter Low-Profile Surface Mount.

s 2 L 3.3V/1A
SHDN SW
68uH
6V to 24V MIC4575-3.3YU o
Vin FB + e
WF
C1 |+ GND
150uF D1 16V
35V ° T MBRS130T3G
A4

C1 Panasonic EEEFP1V151AP, ESR = 0.08Q
C2 Panasonic EEEFP1C471AP, ESR = 0.08Q
D1 ON Semi MBRS130T3G

L1 Coilcraft DO3316P-683, DCR = 0.16Q

FIGURE 4-1: 16V, - 24V, to 12V/0.5A
Buck Converter Through Hole.
5 2 L1 3.3VHA
SHDN SW — » o
Ly e
BVio2av 1| MICASTSYU |, 5 3300pF [y C2
% Vin FB EE L ——330pF
+ GND [R1
22F 5 A D1 S 1.50kQ 6.3v
35V l X 1%
MBRS130T3G
C1 AVX TPSE226M035R0300, ESR = 0.30
G2 AVX TPSE337M006R0100, ESR = 0.10
D1 ON Semi MBRS130T3G
L1 Coiltronics CTX68-4P-R, DCR = 0.2380Q

FIGURE 4-2: 6V)y - 24V to 3.3V/1A
Buck Converter Low-Profile Surface Mount.

s B L1 5V/1A
SHDN SW — o

g c 68uH L[R2 c3
MIC4575YU $3.01k
8Vto24V 1 4 > 3300pF | C2
Viy FB |_M L SoouF
C1 |+ GND [R1 10V
22uF S A D1 S 1.00kQ
35V 1 1%

MBRS130T3G

C1 AVX TPSE226M035R0300, ESR = 0.3Q
C2 AvX TPSE227M010R0100, ESR = 0.1Q
D1 ON Semi MBRS130T3G

L1 Coiltronics CTX68-4P-R, DCR = 0.238Q

FIGURE 4-3: 8V\ - 24V, to 5V/1A Buck
Converter Low-Profile Surface Mount.

FIGURE 4-5: 6V)y - 24V to 3.3V/1A
Buck Converter Surface Mount.

L1 5VHA

51 SHDN sw 2
g 68H
8V to 24V MIC4575-5.0YU
1 Vi FB 1 +C2

470uF

15%1”__ + GND D1 16V
35V 3 T MBRS130T3G

A4
C1 Panasonic EEEFP1V151AP, ESR = 0.08Q
C2 Panasonic EEEFP1C471AP, ESR = 0.08Q
D1 ON Semi MBRS130T3G
L1 Coilcraft DO3316P-683, DCR = 0.16Q

FIGURE 4-6: 8Vn - 24V, to 5V/1A Buck
Converter Surface Mount.

L1 12VAA

5 2 AYY Y\ _g
150pH R2

SHDN sw
MIC4575YU 3
N
Vin FB Lo 470pF

16V to 24V

C1 |+ GND
47uF 3 A'ss% 31
50V 71%
X2

A4

C1 Panasonic EEEFK1H471AM, ESR = 0.073Q
C2 Panasonic EEEFP1C471AP, ESR = 0.08Q

D1 Vishay General Semiconductor SS26HE3_B/H
L1 Coilcraft DO5022P-154, DCR =0.218Q

FIGURE 4-7: 16V - 24V to 12V/1A
Buck Converter Surface Mount.
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MIC4575

T1 +Vour/tour
68uH 5V/0.5A
2 SHDN sw 2 uJuu1—1 -
VIN —_— < c3
MIC4575YU 23.01kQ
8V to 18V | S 3300pF
! V|N FB 1 ! 1% —|_ P + C2
C1 |+ GND ! R1 220pF
22pF 3 D1 N\ $1.00kQ 10V
35V l MBRS130T3G 3 > 1%
' ' g el
c5 *
220uF —— L1 +C4
16v D2 220,F
MBRS130T3G T 1ov
-3 —O
+IOUT + | _IOUTl <1A _VOUT/'IOUT
C1 AVX TPSE226M035R0300, ESR = 0.3Q Ve 405V AR
C2 AVX TPSE227MO10R0100, ESR=0.1Q  pg out 9 atViy2 _
C4 AVX TPSE227M010R0100, ESR = 0.1Q V. —05V Load Regulation=+5%
C5 AVX TPSE227M010R0100, ESR = 0.1Q IN
D1 ON Semi MBRS130T3G DC <40% then — Ioyt S +lout
D2 ONSemi MBRS130T3G
T1 Coiltronics CTX68-4P, DCR = 0.238Q DC 240% then — Igyt < +lgyt % (1 - DC)

FIGURE 4-8: Split £5V Supply.
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MIC4575

5.0 PACKAGING INFORMATION

5.1 Package Marking Information

5-Lead TO-220* Example
EMXxXxx WM4s575
X XXX 3.3WT
WNNNP XX 8943P R5

5-Lead DDPAK* Example
EMxxx Mwvic
XXXXXX 4575WU
WNNNP XX 2881P R5

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 Pin one index 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.

DS20006464A-page 10 © 2020 Microchip Technology Inc.



MIC4575

5-Lead TO-220 Package Outline & Recommended Land Pattern

TITLE
5 LEAD TO220 PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | TO220-5LD-PL-1 UNIT | INCH
Lead Frame | Copper Alloy Lead Finish | Matte Tin
Top View Btm View

fr— A —
oP i v—=
\r Q __F INCH

\ Q POSIMIN | wax
\J * { A | 0160 0190

- b | 0.025[ 0.040
i ] Y Cl | 0012] 0.022

T Hi D | 0351 0.361
D E | 0389 0420

e 0.062] 0072

O F 0.045] 0,055
-GL . __\L H1 | 0560] 0619

\ /l Ji | 0080[ 0120

> @P | 0146] 0.156

q Q | 0103 0113

L | 0500 0580

L ql | 3° 10°

Q2 1° 7°

Cl—=— U | 0256 Ref.

| T V [ 0486 Ref.

=
nc
(Al e
Rl
g

v v vV Y
o R
e
Note : Foot Length using gauge plane
”I"\ql method measurement 0,[?10'.

—E—

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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5-Lead DDPAK Package Outline and Recommended Land Pattern

5-Lead Plastic (ET) [DDPAK]

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

E ‘ E1
L1
5 o—
D1
D
| J
1 N
Sl i
b *‘ L e BOTTOM VIEW
TOP VIEW CHAMFER
? OPTIONAL
A r Cc2
I Lo/ -
A1 ] cJ i L——L L ?
Units INCHES
Dimension Limits MIN NOM | MAX
Number of Pins N 5
Pitch e .067 BSC
Overall Height A .160 - .190
Standoff § A1 .000 - .010
Overall Width E .380 - 420
Exposed Pad Width E1 .245 - -
Molded Package Length D .330 - .380
Overall Length H 549 - .625
Exposed Pad Length D1 .270 - -
Lead Thickness c .014 - .029
Pad Thickness c2 .045 - .065
Lead Width b .020 - .039
Foot Length L .068 - 110
Pad Length L1 - - .067
Foot Angle [ 0° - 8°

Notes:
1. § Significant Characteristic.
2. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-012B

DS20006464A-page 12 © 2020 Microchip Technology Inc.



MIC4575

5-Lead Plastic (ET) [DDPAK]

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

X2

UL

JEL —] | xi

RECOMMENDED LAND PATTERN

/ SILK SCREEN

-
4

Units INCHES
Dimension Limits|  MIN | NOoM [ MAX
Contact Pitch E .067 BSC
Optional Center Pad Width X2 423
Optional Center Pad Length Y2 .327
Contact Pad Spacing C1 248
Contact Pad Width (X5) X1 .041
Contact Pad Length (X5) Y1 159

Notes:

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

Microchip Technology Drawing No. C04-2012A

© 2020 Microchip Technology Inc.
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NOTES:
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MIC4575

APPENDIX A: REVISION HISTORY

Revision A (December 2020)

» Converted Micrel document MIC4575 to Micro-
chip data sheet template DS20006464A.

* Minor grammatical text changes throughout.

© 2020 Microchip Technology Inc. DS20006464A-page 15
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NOTES:
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MIC4575

PRODUCT IDENTIFICATION SYSTEM

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

Device -X.X X XX -XX
Part No. Output Junction Package Media Type
Voltage Temp. Range
Device: MIC4575: 1A, 200 kHz Step-Down Regulator
33 = 3.3VFixed
Output Voltage: 5.0 = 5.0V Fixed
<blank> = Adjustable
Junction W =  —40°C to +85°C, RoHS-Compliant with High
emperature . .
R _ Melting Solder Exemption
ange:
Package: T = 5-Lead TO-220
ge: U = 5lead DDPAK
. . <blank>= 50/Tube (both package options)
Media Type: TR = 750/Reel (DDPAK package option only)

Examples:
a) MIC4575WT:

b) MIC4575-3.3WU:

c) MIC4575-3.3WU-TR:

d) MIC4575-5.0WT:

e) MIC4575-5.0WU-TR:

Note 1:

MIC4575, Adjustable Output
Voltage, —40°C to +85°C
Temperature Range,

5-Lead TO-220, 50/Tube
MIC4575, 3.3V Fixed Output
Voltage, —40°C to +85°C
Temperature Range,

5-Lead DDPAK, 50/Tube
MIC4575, 3.3V Fixed Output
Voltage, —40°C to +85°C
Temperature Range,

5-Lead DDPAK, 750/Reel
MIC4575, 5.0V Fixed Output
Voltage, —40°C to +85°C
Temperature Range,

5-Lead TO-220, 50/Tube
MIC4575, 5.0V Fixed Output
Voltage, —40°C to +85°C
Temperature Range,

5-Lead DDPAK, 750/Reel

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 availability with the
Tape and Reel option.

© 2020 Microchip Technology Inc.
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

. 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 and under normal conditions.

. There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished

without violating Microchip's intellectual property rights.

. Microchip is willing to work with any customer who is concerned about the integrity of its code.

. 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. We at Microchip are
committed to continuously improving the code protection features of our products. Attempts to break Microchip's code protection
feature may be a violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software or
other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation regarding device applications and the like 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.

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 CONSEQUEN-
TIAL 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 sup-
port and/or safety applications is entirely at the buyer's risk, and
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