MICROCHIP

VT-825

Temperature Compensated Crystal Oscillator

Features

* CMOS Output Frequencies: 10 MHz to 250 MHz

» LVPECL, LVDS Frequencies: 10 MHz to
1500 MHz

« Enable/Disable Function

* Product is Compliant to RoHS Directive and Fully
Compatible with Lead-Free Assembly (Excluding
Solder Dipped, _SNPB, Option)

Applications

+ MCU/MPU/DSP/FPGA

» Enterprise Servers/SAS/SATA
» Test Equipment

» Broadband Access

* Smart Grid

General Description

Microchip’s VT-825 temperature compensated crystal
oscillator (TCXO) is a quartz stabilized, analog
temperature compensated oscillator, operating off
either a 2.5V or 3.3V supply in a 3.2mm x 2.5 mm
package.
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VT-825

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

SUPPIY VOIAGE (VD) -+etrrteueermriritiet ettt ettt sttt sttt et b ettt e bt e st ea e eh e e an e e ere e e s e e et en e e nneenane e —0.5V to +4.2V
Enable Disable VOIAGE ........c..oiiii e s —0.5V/Vpp + 0.5V up to +4.2V
ESD Rating, Human Body Model (NOTE 1) ......coii i eee ittt e e e ste e ee e e snee e esnee e ennnee s seneean 1.5kV
ESD Rating, Charged Device Model (NOLE 1) .......ceiiiiiii ettt et e e s ee et e eeeeee e snneeeeseaeeenns 750V
Storage TEMPEIATUIE (Tg) . .uveeureririere ettt ettt ettt ettt e et ettt e st er e ean e eabe s en e e e nnneeaee -55°C to +125°C

T Notice: Stresses in excess of the Absolute Maximum Ratings can permanently damage the device. Functional
operation is not implied at these or any other conditions in excess of conditions represented in the operational sections
of this data sheet. Exposure to Absolute Maximum Ratings for extended periods may adversely affect device reliability.

Note 1: Although ESD protection circuitry has been designed into the VT-825, proper precautions should be taken
when handling and mounting. Microchip employs a Human Body Model (HBM) and a Charged Device Model
(CDM) for ESD susceptibility testing and design protection evaluation. ESD thresholds are dependent on
the circuit parameters used to define the model. Although no industry standard has been adopted for the
CDM, a standard resistance of 1.5 kQ and capacitance of 100 pF is widely used and therefore can be used
for comparison purposes.

ELECTRICAL CHARACTERISTICS, CMOS OPTION

Parameter Sym. Min. Typ. Max. Units Conditions
Output Frequency fo 10 — 250 MHz |—
Supply Voltage (Note 1) Vob — 2: — \Y, Ordering Option
Supply Current Iob — — 40 mA |—
Operating Temperature Top ~30 — +85 °C | Ordering Option
—40 — +85
Stability
— — 1.0
'Sr;?r?pi)l(ieti/a(t):re;er Operating — — — +2.0 ppm | Ordering Option
— — 2.5
Initial Accuracy (Note 2) — — — 2.0 ppm |—
Power Supply Stability — — — +0.2 ppm |—
Load Stability — — — +0.2 ppm |[—
Aging (First Year) — — — +1.0 ppm |—
Output
Output Level (Note 3) Vo 09" Voo — — \Y, —
VoL — — 0.1 *Vpp
Output Load — — — 15 pF |—
Output Rise/Fall Time t/t — — 3 ns
Duty Cycle DC 45 — 55 % —

Note 1: The VT-825 power supply pin should be filtered (e.g., a 10 yF, 0.1 pyF, and 0.01 yF capacitor).

2: Initial accuracy is ensured sixty minutes after a 260°C reflow.
The output is DC-coupled.

3
4: Measured at room ambient temperature using an Agilent E5052 Signal Source Analyzer.
5: The output will be enabled if Enable/Disable is left open.
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VT-825

ELECTRICAL CHARACTERISTICS, CMOS OPTION (CONTINUED)

Parameter Sym. Min. Typ. Max. Units Conditions
— 111 — 1 kHz
— -123 — 10 kHz
Phase Noise, 10.000 MHz
(Note 4) dn — -125 — dBc/Hz | 100 kHz
— -135 — 1 MHz
— -155 — 20 MHz
) — — 1.2 Integer mode
Phase Jitter (12 kHz to 20 MHz) — ps
— — 1.5 Fractional mode
Enable/Disable
Output Enabled (Note 5) — 0.7 Vop — — (VAR
or open
Output Disabled — — — 0.3 *Vpp vV =
Disabled Current — — — 20 mA |—
Start-Up Time tsu — — 5 ms |—

Note 1:

The VT-825 power supply pin should be filtered (e.g., a 10 pyF, 0.1 yF, and 0.01 pyF capacitor).
2: |Initial accuracy is ensured sixty minutes after a 260°C reflow.
The output is DC-coupled.

3
4: Measured at room ambient temperature using an Agilent E5052 Signal Source Analyzer.
5: The output will be enabled if Enable/Disable is left open.

ELECTRICAL CHARACTERISTICS, LVPECL OPTION

Parameter Sym. Min. Typ. Max. Units Conditions

Supply Voltage (Note 1) Vpp — iz — \Y Ordering Option

Current Consumption Ibp — — 54 mA | —

Operating Temperature Top 30 — +85 °C | Ordering Option
—40 — +85

Frequency

Nominal Frequency fnoMm 10 — 1500 MHz | Ordering Option
— — +1.0

Stability (Note 2) — — — 2.0 ppm | Ordering Option
— — 2.5

Initial Accuracy — — — 2.0 ppm |—

Power Supply Stability — — — 0.2 ppm |—

Load Stability — — — 0.2 ppm |—

Aging — — — 1.0 ppm |—

Note 1: The VT-825 power supply pin should be filtered (e.g., a 10 yF, 0.1 pF, and 0.01 pF capacitor).

2: Includes calibration tolerance, operating temperature, supply voltage variations, aging, and IR reflow.
3: Duty Cycle is defined as the On time period.

4: Measured using an Agilent E5052 Signal Source Analyzer at +25°C.
5.

Outputs will be enabled if Enable/Disable is left open.

© 2024 Microchip Technology Inc.
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VT-825

ELECTRICAL CHARACTERISTICS, LVPECL OPTION (CONTINUED)

Parameter Sym. Min. Typ. Max. Units Conditions
Outputs
Output Logic High Vou \/1?83‘ — Vpp-06| V |—
Output Logic Low VoL V1D55_ — Vpp—-16| V |—
Output Rise/Fall Time t/ts — — 500 ps |—
Load — 50Q into Vpp — 2.0V — |—
Duty Cycle (Note 3) DC 45 — 55 % —
— -107 — 1 kHz
— -111 — 10 kHz
(P'\tlw(;atzedrl;loise, 3.3V, 156.25 MHz b . _114 . dBc/Hz | 100 kHz
— -125 — 1 MHz
— —147 — 20 MHz
Phase Jitter, 12 kHz to 20 MHz — — — 1.2 oS Integer mode
— — 1.5 Fractional mode
Enable/Disable
Output Enabled (Note 5) — 0.7 *Vpp — — \% —
Output Disabled — — — 0.3*Vpp vV | —
Disabled Current — — — 20 mA |—
Start-Up Time tsu — — 5 ms |—
Note 1: The VT-825 power supply pin should be filtered (e.g., a 10 yF, 0.1 pyF, and 0.01 yF capacitor).

2: Includes calibration tolerance, operating temperature, supply voltage variations, aging, and IR reflow.
3: Duty Cycle is defined as the On time period.

4: Measured using an Agilent E5052 Signal Source Analyzer at +25°C.
5.

Outputs will be enabled if Enable/Disable is left open.

ELECTRICAL CHARACTERISTICS, LVDS OPTION

Parameter Sym. Min. Typ. Max. Units Conditions

— 25 —

Supply Voltage (Note 1) Vbp 33 \Y, Ordering Option

Current Consumption Ipp — — 45 mA |—
-30 — +85

Operating Temperature Top °C Ordering Option
—40 — +85

Frequency

Nominal Frequency fnom 10 — 1500 | MHz | Ordering Option

Note 1:

The VT-825 power supply pin should be filtered (e.g., a 10 pF, 0.1 yF, and 0.01 pyF capacitor).

2: Includes calibration tolerance, operating temperature, supply voltage variations, aging, and IR reflow.
3: Duty Cycle is defined as the On time period.

4: Measured using an Agilent E5052 Signal Source Analyzer at +25°C.
5.

Outputs will be enabled if Enable/Disable is left open.
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VT-825

ELECTRICAL CHARACTERISTICS, LVDS OPTION (CONTINUED)

Parameter Sym. Min. Typ. Max. Units Conditions

— — 1.0

Stability (Note 2) — — — 2.0 ppm | Ordering Option
— — 2.5

Initial Accuracy — — — +2.0 ppm |[—

Power Supply Stability — — — +0.2 ppm |—

Load Stability — — — 0.2 ppm |—

Aging — — — +1.0 ppm |[—

Outputs

Output Logic High VoH — — 1.6 \Y, —

Output Logic Low VoL 0.9 — — \Y, —

Output Rise/Fall Time t/t — — 1 ns |—

Load — 100Q — |—

Duty Cycle (Note 3) DC 45 — 55 % —
— -107 — 1 kHz
— -111 — 10 kHz

(P'\tlw(;atzedrl;loise, 3.3V, 156.25 MHz b . _114 . dBc/Hz | 100 kHz
— -125 — 1 MHz
— -147 — 20 MHz

Phase Jitter, 12 kHz to 20 MHz — — — 1.2 oS Integer mode
— — 1.5 Fractional mode

Enable/Disable

Output Enabled (Note 5) — 0.7 *Vpp — — \% —

Output Disabled — — — 0.3*Vpp vV | —

Disabled Current — — — 20 mA |—

Start-Up Time tsu — — 5 ms |—

Note 1: The VT-825 power supply pin should be filtered (e.g., a 10 yF, 0.1 pyF, and 0.01 yF capacitor).

2: Includes calibration tolerance, operating temperature, supply voltage variations, aging, and IR reflow.
3: Duty Cycle is defined as the On time period.

4: Measured using an Agilent E5052 Signal Source Analyzer at +25°C.
5.

Outputs will be enabled if Enable/Disable is left open.

© 2024 Microchip Technology Inc.
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VT-825

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 NC No internal connection is made.
2 E/D Enable/Disable
3 GND Electrical and lid ground
4 fo Output frequency
5 Cfy Complementary output frequency (NC for CMOS option)
6 Vpp Supply voltage

TABLE 2-2: ENABLE/DISABLE FUNCTION

E/D Pin Output
High Clock Output
Open Clock Output
Low High Impedance

DS20006901B-page 6
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VT-825

3.0 APPLICATION DIAGRAMS

31 LVPECL Application Diagrams

The VT-825 incorporates a standard PECL output scheme, which are unterminated FET drains. There are numerous
application notes on terminating and interfacing PECL logic and the two most common methods are a single resistor to
ground and a pull-up/pull-down scheme as shown in Figure 3-2. AC-coupling capacitors are optional, depending on the
application and the input logic requirements of the next stage.

One of the most important considerations is terminating the Output and Complementary Outputs equally. An unused
output should not be left unterminated, and, if one of the two outputs is left open, it will result in excessive jitter on both.
PC board layout must take this and 50Q impedance matching into account. Load matching and power supply noise are
the main contributors to jitter related problems.

VDD VDD
1 6
T 1 6 1300hms
2 5 = ® > &3
I 2 5 - >
3 4 9 >
f 50 ohms 50 ohms f 3 4 >
82 ohms
R1 0.1 uF = 3
i Ll

FIGURE 3-1: Pull-Down Resistor
Termination Scheme.

FIGURE 3-2:
Termination.

Pull-Up/Pull-Down

Figure 3-1 shows one option to terminate LVPECL
outputs and is optimized to reduce common mode
noise. R1 is 50Q for 3.3V supply voltages and 18Q for
2.5V.

Resistor values shown are typical for 3.3V operation.
For 2.5V operation, the resistor to ground is 62Q and
the resistor to supply is 250Q. AC-blocking capacitors
can be used if the DC levels are incompatible.

© 2024 Microchip Technology Inc.
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VT-825

3.2 LVDS Application Diagrams

One of the most important considerations is terminating the Output and Complementary Outputs equally. An unused
output should not be left unterminated because if one of the two outputs is left open, it will result in excessive jitter on
both. PCB layout must take this and 50Q impedance matching into account. Load matching and power supply noise are

the main contributors to jitter related problems.

SNNC,
LVDS LVDS
Driver 1000 Receiver
— @ O

FIGURE 3-3: LVDS-to-LVDS Connection,
Internal 100Q Resistor.

Some LVDS structures have an internal 100Q resistor
on the input and do not need additional components.
AC-blocking capacitors can be used if the DC levels
are incompatible.

VDD

1 6 4

L
2 5 -
3 4

50 ohms 50 ohms
0.1uF
L

FIGURE 3-4: LVDS-to-LVDS Connection.

Some input structures may not have an internal 100Q
resistor on the input and will need an external 100Q
resistor for impedance matching. Also, the input may
have an internal DC bias that may not be compatible
with LVDS levels. AC blocking capacitors can be used.

DS20006901B-page 8
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VT-825

4.0

Microchip qualification will include aging at various extreme temperatures, shock and vibration, temperature cycling, and

RELIABILITY

IR reflow simulation. The VT-825 is capable of meeting the following qualification tests.

TABLE 4-1:

ENVIRONMENTAL COMPLIANCE

Parameter

Conditions

Mechanical Shock

MIL-STD-883, Method 2002

Mechanical Vibration

MIL-STD-883, Method 2007

Temperature Cycle

MIL-STD-883, Method 1010

Solderability

MIL-STD-883, Method 2003

Gross and Fine Leak

MIL-STD-883, Method 1014

Resistance to Solvents

MIL-STD-883, Method 2015

Moisture Sensitivity Level

MSL 1

Contact Pads

Gold over Nickel

Contact Pads, _SNPB option

Tinned using solder alloy Sn63Pb37 in accordance with J-STD-006

Weight

143 mg

5.0

IR REFLOW

Devices are built using lead-free epoxy and can be subjected to standard lead-free IR reflow conditions shown in
Table 5-1. Contact pads are gold over nickel and lower maximum temperatures can also be used, such as 220°C.

NOTE: Devices which have been solder dipped, _SNPB option, will not be Pb-Free.

300

275

250

260°C (Pb-FREE)

0 20 40 60 80 100 120 140

160 180 200 220 240 260 280 300 320 340 360 380 400 420

TIME [SECONDS]

FIGURE 5-1: Solder Profile.
TABLE 5-1: REFLOW PROFILE
Symbol Minimum Maximum Conditions

Ts(1 150°C 200°C Pb-Free
Ts) 100°C 150°C _SNPB Option
ts(1) 60 sec. 180 sec. Pb-Free
ts(2) 60 sec. 120 sec. _SNPB Option
ti1y 60 sec. 150 sec. Pb-Free
ti2) 60 sec. 150 sec. _SNPB Option
Toe) 245°C 260°C Pb-Free
To2) 225°C 240°C _SNPB Option

© 2024 Microchip Technology Inc.
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VT-825

6.0 TAPE AND REEL
TABLE 6-1: TAPE AND REEL DIMENSIONS

Tape Dimensions (mm)

Reel Dimensions (mm)

Pl | A | B | C | D | N | W | W2 |4

Dimension w F Do Po
Tolerance | Typ Typ Typ Typ Typ Typ Typ Typ Typ Typ Typ | Max Reel
VT-825 12 55 1.5 4 4 180 2 13 2 60 11 15 1000
Pin1 Feed Direction ———»
l Po / @00 /
r -l_—or)n\—-' 0 uﬂuuhuvvvnnuuu III/ J—_—- -——1"4'\1'2
i #lm L) & 2 [
! \.\ —= 1

DS20006901B-page 10 © 2024 Microchip Technology Inc.



VT-825

7.0 PACKAGING INFORMATION

71 Package Marking Information

6-Lead CLGA* Example
VXXMXXX V24M576
YYWW M 2319 T

mark).

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 oneindex is identified by a dot, delta up, or delta down (triangle

the corporate logo.

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

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

© 2024 Microchip Technology Inc.
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VT-825

6-Lead Ceramic Land Grid Array-3.2x2.5x1.7 mm (4RW) -Package Type [CLGA]

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

=

D1
TOP VIEW

-

A [ 1

SIDE VIEW

FLZ

&7 | o & E2

L.

BOTTOM VIEW

Microchip Technology Drawing C04-596 Rev A Sheet 1 of 2
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VT-825

6-Lead Ceramic Land Grid Array-3.2x2.5x1.7 mm (4RW) -Package Type [CLGA]

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 6
Pitch Length exX 1.28 BSC
Pitch Height eY 2.30 BSC
Pitch Height eY1 1.60 BSC
Total Thickness A 1.50 1.60 1.70
Lower Overall Length D 3.10 3.20 3.30
Upper Overall Length D2 1.80 2.00 2.20
Overall Width E 2.40 2.50 2.60
Terminal Spacing E2 1.55 BSC
Terminal Spacing E3 0.90 BSC
Terminal Width b 0.50 BSC
Terminal Length L 0.72 BSC
Terminal Length L2 0.395 BSC

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 Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-596 Rev A Sheet 2 of 2
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VT-825

6-Lead Ceramic Land Grid Array-3.2x2.5x1.7 mm (4RW) -Package Type [CLGA]

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

C1

G1

e iy

T _ r G2
A Y1
® |1 2 3 Yz _f
X1 | |
SILK SCREEN

E E

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch EX 1.28 BSC
Contact Pad Spacing C1 2.56
Contact Pad Spacing C2 2.30
Contact Pad Spacing C3 1.60
Contact Pad Width (Xnn) X1 0.75
Contact Pad Length (Xnn) Y1 1.10
Contact Pad Length (Xnn) Y2 0.55
Contact Pad to Contact Pad (Xnn) | G1 0.53
Contact Pad to Contact Pad (Xnn) | G2 0.50

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 C04-2596 Rev A

DS20006901B-page 14 © 2024 Microchip Technology Inc.



VT-825

APPENDIX A: REVISION HISTORY

Revision A (May 2024)

» Converted Vectron document VT-825 to Microchip
data sheet template DS20006901A.

* Minor grammatical text changes throughout.

Revision B (September 2024)

* Updated current consumption value in the Electri-
cal Characteristics, LVPECL Option table.

» Updated tape & reel quantity in the Tape and Reel
section and the Product Identification System sec-
tion.

» Updated the Package Marking Information draw-
ing.

© 2024 Microchip Technology Inc. DS20006901B-page 15



VT-825

NOTES:
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VT-825

PRODUCT IDENTIFICATION SYSTEM

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

Part No. Power Output Temp. Stability Tuning Frequency Packaging
Supply Range (in MHz)
: Examples:
Device: VT-825: Temperature Compensated Crystal Oscilla-
’ tor in 6-Lead 3.2 mm x 2.5 mm CLGA a) VT-825-ECH-2560-24M5760000TR:
VT-825, 3.3VDC, LVPECL Output, -30°C to
+85°C Temp Range, +2.5 ppm Stability,
E = 3.3VDC +5% .
Power Supply: 1 - euDC 1o No Tuning, 24.576 MHz, 1,000/Reel
b) VT-825-HAH-1060-125M000000:
VT-825, 2.5VDC, CMOS Output, -30°C to
A = CMOS +85°C Temp Range, +1.0 ppm Stabilit
Output: C = LVPECL lemp Range, £1.0 pp Y,
D = LVDS No Tuning, 125 MHz, Cut Tape
C) VT-825-EDE-2060-49M30000000_SNPB:
Temperature H =  _30°Cto +85°C VT-§25, 3.3VDC, LVDS Output, —40‘ C to
Range: E =  _40°Cto +85°C +85°C Temp Range, +2.0 ppm Stability,
No Tuning, 49.300 MHz, Tin Lead Solder
Dipped
106 = +1.0 ppm
Stability: 206 = +2.0 ppm
256 = +2.5 ppm Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
Tuning: 0 = Fixed, no tuning. the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.
Frequency: xxMxxxxxxx=Frequency in MHz
TR = 1,000/Reel
Packaging: <blank>= Cut Tape/ non-TR quantities
_SNPB= Tin Lead Solder Dipped

Note:  Not all combinations of options are available. Other specifications may be available upon request.

Note:  For Frequency in MHz, some codes are two digits then M and some are three digits then M, as dictated by
the requirement (e.g. 25M0000000 or 125M000000). The frequency is 10 digits including the M.

© 2024 Microchip Technology Inc. DS20006901B-page 17



VT-825

NOTES:
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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
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.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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