. . VPC1
O Microsemi CMOS Crystal Oscillator

a RS\ MicrocHIP company

Helping Customers Innovate, Improve

Vectron’s VPC1 Crystal Oscillator (XO) is a quartz stabilized square wave generator with a CMOS output. The VPC1 utilized a high performance,
low frequency quartz resonator followed by a custom ASIC to synthesize the output frequency.

Features Applications

Quick Delivery

. « Proto-type delivery
Wide output Frequency range up to 160 MHz

Stabilities of +50, +100 PPM

5.0, 3.3V Operation

HCMOS/TTL Compatible

Product is free of lead and compliant to EC RoHS Directive

®
Block Diagram
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Performance Specifications

Table 1. Electrical Performance, 5V Option

Parameter Symbol i Typical Maximum
Supply
Voltage' Ve 4.5 5.0 55 Vv
Current? lec 45 mA
Frequency
Nominal Frequency fy 1.544 160.000 MHz
Stability*, (Ordering Option) +25,£50, 100 ppm
Outputs
Output Logic Levels?
Output Logic High Vou 0.9%V,, \%
Output Logic Low Vo 0.1*V, \
Load lour 15 pF
Output Rise /Fall Time** t/t ns
<20.000MHz 8
20.001 to 160.000MHz 4
Duty Cycle** 45 50 55 %
Enable/Disable
Output Enable/Disable
Output Enable V. 4.0 \
Output Disable v, 0.8 \
Start-Up Time t, 10 ms
Operating Temp, (Ordering Option) Top -10/70 or -40/85 °C

11 The power supply should have by-pass capacitors as close to the supply and to ground as possible, for example 0.1 and 0.01uF

2] Parameters are tested with production test circuit below, Figure 1.

3] See Standard Frequencies and Ordering Information tables for more specific information

4] Includes initial accuracy, operating temperature, supply voltage, shock and vibration (not under operation) and aging for 50 and 100ppm options.

5] Duty Cycle is measured as On Time/Period (Fig 2).

6] The Output is Enabled if the Enable/Disable is left open.
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Fig 1: Test Circuit

Fig 2: Waveform
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Performance Specifications

Table 2. Electrical Performance, 3.3V Option

Parameter Symbol i Typical Maximum

Supply

Voltage' Ve 297 33 3.63 \%

Current? lec 28 mA
Frequency

Nominal Frequency f, 1.544 125.000 MHz

Stability? (Ordering Option) +25, £50, £100 ppm
Outputs

Output Logic Levels?

Output Logic High Vou 0.9*V,, \%
Output Logic Low Vo 0.1*V Vv
Load lour 15 pF
Output Rise /Fall Time? t/t ns

<20.000MHz 10
20.000 to 125.000MHz 6
Duty Cycle 45 50 55 %
Enable/Disable
Output Enable/Disable’

Output Enable A 2.0 %
Output Disable vy 0.5 \'%
Start-Up Time t, 10 ms
Operating Temp, (Ordering Option) Too -10/70 or -40/85 °C

—_

] The power supply should have by-pass capacitors as close to the supply and to ground as possible, for example 0.1 and 0.01uF

1 Parameters are tested with production test circuit below, Figure 1.

] See Standard Frequencies and Ordering Information tables for more specific information

] Includes initial accuracy, operating temperature, supply voltage, shock and vibration (not under operation) and aging for 50 and 100ppm options.
5] Duty Cycle is measured as On Time/Period (Fig 2).

6] The Output is Enabled if the Enable/Disable is left open.
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Outline Drawing & Pad Layout
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Table 3. Pin Out

Recommended soldering poattern

Reliability

Pin Symbol Function
1 E/D Enable Disable
2 GND Case and Electrical Ground
3 Output Output
4 Vo, Power Supply Voltage

VI qualification includes aging at various extreme temperatures, shock and vibration, temperature cycling, and IR reflow
simulation. The VPC1 family is capable of meeting the following qualification tests:

Table 4. Environmental Compliance

Parameter

Conditions

Mechanical Shock

MIL-STD-883, Method 2002

Mechanical Vibration

MIL-STD-883, Method 2007

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

Although ESD protection circuitry has been designed into the VPC1 proper precautions should be taken when handling
and mounting. VI employs a human body model (HBM) and a charged device model (CDM) for ESD susceptibility testing

and design protection evaluation.

Table 5. ESD Ratings

Model Minimum Conditions
Human Body Model 1500V MIL-STD-883, Method 3015
Charged Device Model 1000V JESD22-C101

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. Permanent damage is

also possible if E/D is applied before Vcc.

Table 6. Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Storage Temperature TS -55to0 125 °C
Soldering Temp/Time T, 260/10 °C/sec
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IR Reflow

] . Solderprofie:

The VPC1 is qualified to meet
the JEDEC standard for Pb-Free
assembly. The temperatures P —-! e )
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hermetically sealed so an aqueous
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Table 7. Reflow Profile
Parameter Symbol Value
PreHeat Time t 60 sec Min, 260 sec Max
Ts-min 150°C
Ts-max 200°C
Ramp Up Ryp 3 °C/sec Max
Time Above 217 °C t, 60 sec Min, 150 sec Max
Time To Peak Temperature Tover 480 sec Max
Time at 260 °C t, 10 sec Max
Ramp Down Rox 6 °C/sec Max
Tape and Reel
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Table 8. Tape and Reel Information

Dimension w F Do Po P1 A B C D N w1 W2 | #Per
Tolerance | Typ | Typ | Typ | Typ | Typ | Typ | Min | Typ | Min | Min | Typ | max | Reel
VPC1 16 7.5 1.5 4 8 180 2 13 21 60 17 21 1000

Page5



Ordering Information

VPC1- X X X-= xxIVDOOXXXXX

Frequency in MHz

Product
Crystal Oscillator

Package
7x5 Ceramic

Power Supply
A: +5.0Vdc, 15pF
B: +3.3Vdc, 15pF
E: +5.0Vdc, 50pf (<66MHz)
F: +3.3Vdc, 50pF (<66MHz)

Output
1:60/40% Symmetry
3:45/55% Symmetry

Stability - Temp Range
:+100ppm, 0/70°C
+50ppm, 0/70°C
+50ppm, -40/85°C
: £50ppm, -40/85°C
+25ppm, 0/70°C
+25ppm, -40/85°C

UQWZD

oam

*Note: not all combination of options are available.
Other specifications may be available upon request.

Example: VPC1-B3B-125M000000

* Add _SNPBDIP for tin lead solder dip
Example: VPC1-B3B-125M000000_SNPBDIP

Microsemi, a wholly owned subsidiary of M ip Technology Inc. (Nasdaq: MCHP), offers a comprehensive porifolio of semiconductor and system

- L solutions for aerospac d . communications, data center and industrial markets. Produ include high-performance and radiation-hardened

" msem’ anaEDu mlmd il uits, FPGA< QDC< and ASICs; power manaapmenl pmd iming and syni hmnization devices and prec time
* 1 C 5 Ci

a KB\ MicrocHIP company

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability ofits products and services for any particular purpose, nor daes Micrasemi

Microsemi Headquarters assume any liability whatsoever arising out of the application or g of any product or circuit. The products sold hereunder and any other products sold by Microsemi have been subject to limited
One Enterprise, Aliso Viejo, CA 92656 USA testing and should not be used in with it or Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct
= ; : and complete all performance and other testing of the prnducls. alone and together with, or installed in, any end-products. Buyer shall nat rely on any data and performance specifications or
Within the USA: +1 (800) 713-4113 parameters provided by Microsemi. It is the Buyer's resp to indep suitability of any products and to test and verify the same. The information provided by Microsemi
Outside the USA: +1 (949) 380-6100 hereunder is provided “as is, where is” and with all faults, and the entire risk associated with such information is entirely with the Buyer. Micrasemi does not grant, explicitly or implicitly, to any party
Sales: +1(949) 380-6136 any patent rights, licenses. or any other P rights. whether with regard to such information itself or anything described by such information. Information provided in this document is proprietary to
Fax +1 (949) 215-4996 Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products and semvices at any time without notice.
email: sales support@microsemi.com ©2018 Microseni, a wholly owned subsidiary of Microchip Technology Inc. Al rights reserved. Microsemi and the Mi logo are d trademarks of Mi Corporation All other
WWW_microsemi_com trademarks and service marks are the property of their respective owners
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