400 MHz Ultra — Low Phase Noise VCSO

Product Overview

® MICROCHIP

The 101765-400-B is a voltage-controlled SAW oscillator that operates at 400 MHz. The SAW resonator is a
high-Q quartz device that enables the circuit to achieve ultra-low phase noise. The oscillator is hermetically
sealed in a Kovar package suitable for surface mount installation. The 101765 family is not RoHS compliant as
Sn63Pb eutectic solder is used in assembly for tin whisker mitigation. The 101765-400-B is export controlled

per EAR 3a001.b.10.
Key Features

+ Ultra-low phase noise:
- =157 dBc/Hz at 10 kHZ
- =176 dBc/Hz floor
+ High RF output power: +10.5 dBm
+ Single-ended sinewave output
+  Wide supply voltage range: 5V - 15V
* Hermetic 1in. x 1in. x 0.2 in. package
+ -40°Cto+85°C
+ 1 ppb/g vibration sensitivity

Applications
« Radar:
- Clock

- Coherent local oscillator
+ Test and measurement systems
+ High reliability applications
- Optional Mil-Prf-38534 screening

Overall Performance

Frequency 400 MHz
Supply voltage  4.75-15.75 \
Supply current 43 mA
Control voltage 0-5 V

Output power 8-12 dBm

Vtune

Functional Block Diagram
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1. Electrical Specifications

1.1 Typical Electrical Performance

Table 1-1. Electrical Specifications at Tcgse = 25 °C, Vcc =5V, unless otherwise specified.

fn 400 MHz 1

Parameter -

Frequency

Frequency variation over temperature 140 ppm 2
Supply voltage sensitivity 1 ppm 3
Loadpull 5 ppm 4
Frequency aging 30 ppm 5
Vibration sensitivity [ 1 ppb/g
Supply voltage Vee 475 5 1575 V 6
Supply current lec 43 mA
Control current I 0 mA
Control voltage Ve 0 1 5 Y%

Tuning range 245 ppm
Tuning sensitivity Ky 49 ppm/V
Linearity 5 %
Modulation bandwidth BW 100 kHz
Output power Pout 8 10.5 12 dBm
Output power variation over temperature 1.7 dBm
Second harmonic suppression -40 -35 dBc
Third harmonic suppression -63 -55 dBc
Non-harmonic spurious -86 -82 dBc
Phase noise at 100 Hz -104 -100 dBc/Hz
Phase noise at 1 kHz -132 -130 dBc/Hz
Phase Noise at 10 kHz -157 -155 dBc/Hz
Phase noise at 100 kHz -167 -165 dBc/Hz
Phase noise at 1 MHz -176 -174 dBc/Hz
Phase noise at 10 MHz -177 -175 dBc/Hz
Operating case temperature Tcase -40 25 85 °C
Package size 1%x1x0.2 in3

Mass 11 g
Notes:

1. Unit will tune to nominal frequency at end of life under any combination of supply variation, load

pull, case temperature, and vibration.

20 years

oA WN

Supply voltage variation + 5%

Load variation 2:1 VSWR, any angle

7. Single ended into 50Q2 load at 400 MHz
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Over operating case temperature range -40 °C to +85 °C

Adequate heat sinking must be implemented to meet operating case temperature requirements.
Recommended operating condition is V.. = 5V.



1.2 Typical Performance Curves
The following graphs show the typical performance curves of 101765-400-B.

Figure 1-1. Typical Phase Noise Performance Figure 1-2. Typical Tuning Characteristics

101765-400-B-N-S Typical Phase Noise Performance 101765-400-B-N-5 Typical Tuning Characteristics
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1.3 Absolute Maximum Ratings

Stress exceeding the absolute maximum ratings can permanently damage the device. Also,
exposure to these absolute maximum ratings for extended periods may adversely affect device
reliability. Functional operation is not implied at these or any other conditions exceeding those
represented in the operational sections of this datasheet.

The following table shows the absolute maximum ratings, for T.,se from -40 °C to +85 °C.

Table 1-2. Absolute Maximum Ratings

Supply voltage -0.3

Supply current Icc N/A 55 mA
Control voltage Ve -12 30 \Y
Operating case Vs -40 85 °C
temperature

Storage temperature Tstg -55 125 °C

1.3.1 Reliability

Qualification included MIL-STD -883 tests per MIL-PRF-38534 Table C-Xc, Class K, QML Level, Sub-
groups 1, 2, 3, and 4. Standard Screening includes pre-seal burn -in, non -destructive bond pull,
temperature cycling and seal tests. Mil screening includes tests per MIL-PRF-38534 Table C-IX, Class
H. Custom screening is available. Consult factory.
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Outline Drawing

Figure 2-1. Outline Drawing
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Notes:

1. Microchip recommends grounding NC
pins in application.

2. Part marking may be implemented
with laser etch and/or printed label at
Microchip s discretion.
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2.1 Recommended Land Pattern

Figure 2-2. Recommended Land Pattern
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Note:

1. Microchip recommends placing an array of vias in the ground plane (17) beneath the device
body for RF performance and thermal conduction.
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2.2 Test Board

Figure 2-3. Test Board

Notes:

1. SMA female connectors

2. PCB material: FR4 or equivalent

3. PCBdimensions: 2.250in. x 1.875 in. x 0.062 in.
4

When ordering the - TB option, the VCSO is mounted on the test board as recommended in the
datasheet.
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3. Ordering Information and Handling Recommendations

3.1 Ordering Information

101765-400-B-N-S-TB

Product Family

1

101765: VSCO, Hermetic Kovar Flatpack

Frequency (MHz
400MHz
Other Frequencies Available Upon Request

Variant (A-Z

B: Configuration and performance per this data sheet.

Other Variants Available Upon Request

Microchip Technology, Inc. - RF Signal Processing

3.2 Handling Recommendations

Contact Information

90 Wolcott Rd.
Simsbury, CT 06070
USA

Tel: +1 (860) 651-0211
http://www.microchip.com

Option
TB: test board

Screening
S: Standard

M: Mil

C: Custom

Vibration Sensitivity

N: Not Tested

#: Tested to # ppb/G Max

The 101765 family of VCSO are susceptible to electrostatic discharge. Proper precautions should be

taken when handling and mounting.

Mounting

Microchip recommends thermally and electrically attaching the body of the 101765 to the substrate
ground or chassis on which it is mounted (e.g., with epoxy) and selectively soldering the leads
(e.g., with solder iron or hot air pencil). The end user is responsible for implementing a compatible

process.
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4. Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

A 09/2024 Document created.
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Microchip Information
The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to
make files and information easily available to customers. Some of the content available includes:

+ Product Support - Data sheets and errata, application notes and sample programs, design
resources, user's guides and hardware support documents, latest software releases and archived
software

+ General Technical Support - Frequently Asked Questions (FAQs), technical support requests,
online discussion groups, Microchip design partner program member listing

+ Business of Microchip - Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip
products. Subscribers will receive email notification whenever there are changes, updates, revisions
or errata related to a specified product family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.
Customer Support
Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

+ Local Sales Office

+ Embedded Solutions Engineer (ESE)
* Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are
also available to help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support
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Product Identification System

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales
office.

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.

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.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO, JukeBlox, KeelLoq, Kleer,
LANCheck, LinkMD, maXStylus, maXTouch, MedialLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer,
Tachyon, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.
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AgileSwitch, ClockWorks, The Embedded Control Solutions Company, EtherSynch, Flashtec, Hyper
Speed Control, HyperLight Load, Libero, motorBench, mTouch, Powermite 3, Precision Edge,
ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, TimeCesium,
TimeHub, TimePictra, TimeProvider, and ZL are registered trademarks of Microchip Technology
Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
Augmented Switching, BlueSky, BodyCom, Clockstudio, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic
Average Matching, DAM, ECAN, Espresso T1S, EtherGREEN, EyeOpen, GridTime, IdealBridge,

IGaT, In-Circuit Serial Programming, ICSP, INICnet, Intelligent Paralleling, IntelliMQOS, Inter-Chip
Connectivity, JitterBlocker, Knob-on-Display, MarginLink, maxCrypto, maxView, memBrain, Mindi,
MiwWi, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, mSiC, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, Power MOS IV, Power MOS 7, PowerSmart,
PureSilicon, QMatrix, REAL ICE, Ripple Blocker, RTAX, RTG4, SAM-ICE, Serial Quad I/0, simpleMAP,
SimpliPHY, SmartBuffer, SmartHLS, SMART-LS., storClad, SQI, SuperSwitcher, SuperSwitcher I,
Switchtec, SynchroPHY, Total Endurance, Trusted Time, TSHARC, Turing, USBCheck, VariSense,
VectorBlox, VeriPHY, ViewSpan, WiperlLock, XpressConnect, and ZENA are trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered
trademarks of Microchip Technology Inc. in other countries.

GestlC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary
of Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2024, Microchip Technology Incorporated and its subsidiaries. All Rights Reserved.
ISBN: 978-1-6683-0216-3

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, Cordio, CoreLink, CoreSight, Cortex,
DesignStart, DynamlQ, Jazelle, Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS, ULINKpro, pVision, Versatile
are trademarks or registered trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere.

Quality Management System

For information regarding Microchip’s Quality Management Systems, please visit
www.microchip.com/quality.
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Worldwide Sales and Service
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Tel: 480-792-7200
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