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9960

Hybrid Space-Qualified TCXO

Key Features

* Choose between fixed-frequency or
voltage-controlled TCXO's.

¢ 10 MHz to 225 MHz output frequency
* MIL-PRF-38534 class K certified

¢ Exceptional long term frequency
accuracy

* Temperature stability better than
+1ppm

¢ Low aging and phase noise
¢ Radiation hardened
¢ Environmentally robust

Options

Available options for this product
include:

¢ Output frequency
* Ddip package height (9961 vs. 9962)

Contact Microsemi to configure a
9960-series oscillator that will meet
your specific needs.

Microsemi® has a 35-year legacy of
high-reliability and high-performance
quartz oscillators, and these oscillators
are now available in hybrid construction
for applications that require minimal

size, weight and power. The model 9960

is a temperature compensated crystal
oscillator (TCXQ) capable of fixed frequency
or voltage controlled operation.

The 9960 series utilizes 3rd or 5th overtone
AT-cut crystals in a Colpitts configuration
with optional multiplication circuitry and
output amplifier or driver stages. The
precision crystals are contained within
hermetic or vacuum sealed packages
housed within the hybrid circuit package,
resulting in the lowest end-of-life frequency
drift possible. Compensation is achieved by
characterization of the individual crystals
over temperature, and the incorporation of
specific components to offset the effect of
changes in the temperature.
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These hybrid oscillators are based on
heritage designs and manufacturing
techniques proven for reliability in
numerous space applications. The hybrids
are manufactured in a mil-prf-38534 class
K facility, in a class 100,000 clean room that
provides for maximum reliability.

Qutput frequency and package style can be
chosen to meet a wide variety of standard
and custom applications.

The 9960 series has demonstrated
excellent performance after exposure
to high levels of shock, vibration, and
radiation, consistent with the rigorous
requirements of space applications.

Page 1 of 4



DATASHEET

9960

Specifications
ELECTRICAL SPECIFICATIONS

¢ Standard Output Frequency
e Available Output Frequency
o Initial Accuracy

¢ Format

e Amplitude

* Harmonic distortion

e Subharmonic distortion
¢ Non-harmonic distortion
¢ Load impedance

e | oad VSWR

PERFORMANCE PARAMETERS

* SSB phase noise (static)
1Hz
10 Hz
100 Hz
1kHz
10 kHz
100 kHz

¢ Aging
Per year:
10 years:

¢ Acceleration sensitivity
Per g, total gamma:

* Frequency change vs. Temperature
-40° C to +85° C:
-20° C to +70° C:
0° C to +50° C:

 Input Voltage
Selectable range*:
Sensitivity:

* Steady-state power consumption:

« Electronic Frequency Control (EFC) Range

EFC Input
EFC Linearity
¢ Load change sensitivity:

9960
10 MHz
8 MHz to 20 MHz

Settable to +0.1 ppm via external
voltage or resistor

Sine wave
>7.0dBm
<-20dBc
<-20 dBc
<-65dBc
500

2.0:1

-78 dBc
-108 dBc
-125dBc
-142 dBc
-150 dBc
-150 dBc

<0.5 ppm
<3 ppm

<2.0E-9

N/A
N/A
+0.5 ppm

8-15Vdc

<0.1 ppm for +5%
voltage change

220 mW

+3 ppm

Oto 6 Vdc

+10%

<0.1 ppm for +5% load change

ENVIRONMENTAL & PHYSICAL SPECIFICATIONS

¢ Operating Temperature:
e Storage temperature:
* Random vibration
Operating (endurance):
¢ Pyrotechnic shock:
* Radiation Performance:
Total Dose:
ELDRS:
SEL:
Neutron Fluence:
Prompt Dose Rate:
* EMI/EMC Performance:
* MTBF
* Reliability specification:
e Crystal:
¢ Package Style:
¢ Weight:

-55° Cto+125°C
-65°Cto+125°C

20grms
500g for Tms half-sine impulse

100 kRad (Si)
Compliant
Compliant
Contact Factory
Contact Factory
Contact Factory
>20,000,000 hours
MIL-HDBK-217F
T08

24-pin ddip, 0.5 profile
<30 grams

9961
100 MHz
10 MHz to 225 MHz

Settable to +0.1 ppm via external
voltage or resistor

Sine wave
»7.0dBm
<-20dBc
<-20dBc
<-65dBc
500

2.0:1

-65dBc
-75 dBc
-105 dBc
-135dBc
-150 dBc
-150 dBc

<1 ppm
<5 ppm

<2.0E-9

+2 ppm
+1 ppm
+0.5 ppm

8- 15Vdc

<0.1 ppm for +5%
voltage change

220 mW

+10 ppm

0to 6 Vdc

+10%

<0.1 ppm for +5% load change

-55°Cto+125°C
-65°Cto+125°C

20grms
500g for 1ms half-sine impulse

100 kRad (Si)
Compliant
Compliant
Contact Factory
Contact Factory
Contact Factory
>20,000,000 hours
MIL-HDBK-217F
T05

24-pin ddip, 0.5" profile
<30 grams

9962
100 MHz
10 MHz to 225 MHz

Settable to +0.1 ppm via external
voltage or resistor

Sine wave
>7.0dBm
<-20 dBc
<-20 dBc
<-65dBc
500

2.0:1

-62 dBc
-74 dBc
-105 dBc
-135dBc
-150 dBc
-150 dBc

<1 ppm
<8 ppm

<3.0E-9

+2 ppm
+1 ppm
+0.5 ppm

8- 15Vdc

<0.1 ppm for +5%
voltage change

220 mW

+10 ppm

0to 6 Vdc

+10%

<0.1 ppm for +5% load change

-55°Cto+125°C
-65°Cto+125°C

20grms
500g for 1ms half-sine impulse

100 kRad (Si)
Compliant
Compliant
Contact Factory
Contact Factory
Contact Factory
>20,000,000 hours
MIL-HDBK-217F
Surface mount
24-pin ddip, 0.3" profile
<30 grams

Note: *above specifications assume operation at +/- 5% from selected voltage
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9960/ 9961/ 9962 Outline Drawing
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* The 9962 package height is a lower profile. The height is 0.30 MAX,
compared with the 9960 and 9961 0.50 MAX.

9960 Connection Descriptions

PIN NO.

0 g o~ O B~ W N =

NN NN = o o s s s s s
N W N -2 O 0V 0N o0 O W NN = O

FUNCTION

EXTERNAL RESISTOR OR V TUNE
N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

CASE GND
RF OUT
N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C

N/C
SUPPLY VOLTAGE
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Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,
CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

E-mail: sales.support@microsemi.com

© 2015 Microsemi Corporation. All
rights reserved. Microsemi and the
Microsemi logo are trademarks of
Microsemi Corporation. All other
trademarks and service marks are the
property of their respective owners.

Microsemi Corporation (MSCC) offers a comprehensive portfolio of semiconductor and system so-
lutions for communications, defense & security, aerospace and industrial markets. Products include
high-performanceandradiation-hardened analogmixed-signalintegrated circuits, FPGAs, SoCsand
ASICs; power management products; timing and synchronization devices and precise time solutions,
setting the world’s standard for time; voice processing devices; RF solutions; discrete components; se-
curity technologies and scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs
and midspans; as well as custom design capabilities and services. Microsemi is headquartered in Aliso
Viejo, Calif., and has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
the suitability of its products and services for any particular purpose, nor does Microsemi assume any li-
ability whatsoever arising out of the application or use of any product or circuit. The products sold here-
under and any other products sold by Microsemi have been subject to limited testing and should not be
used in conjunction with mission-critical equipment or applications. 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 products, alone and together with, or installed in, any end-products. Buyer shall not
rely on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the
entire risk associated with such information is entirely with the Buyer. Microsemi does not grant, ex-
plicitly or implicitly, to any party any patent rights, licenses, or any other IP rights, whether with re-
gard to such information itself or anything described by such information. Information provid-
ed in this document is proprietary to Microsemi, and Microsemi reserves the right to make any
changes to the information in this document or to any products and services at any time without notice.
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