QT2010 MCXO

Q—TECH MICROCOMPUTER COMPENSATED CRYSTAL OSCILLATOR
CORPORATION 33Vdc - 5 to 100MHZ, 32.768kHz and 1PPS
Description

Q-Tech’s microcomputer compensated crystal oscillator,
MCXO, uses a high stability overtone SC-cut crystal with mi-
croprocessor controlled compensation. The self-temperature
sensing resonator, using a dual-mode oscillator, virtually
eliminates thermometry related errors. As a result, all basic
TCXO and OCXO limitations are overcome or significantly
reduced in the MCXO.

Features

* Made in the USA

* ITAR

» DFARS 252-225-7014 Compliant:
Electronic Component Exemption

* USML Registration # M17677

 Frequency Stability-Temperature: +2 x 10 from
-40°C to +85°C

e Outputs: 5to 100MHz, 32.768kHz and 1PPS. Other
frequency options available

* DC Power Input: 3.3Vdc, 105milliwatts max
* Inputs: Mode Control
Calibration Reference Signal
Sync (optional)
« [Initialization: <5 seconds from power on to full
performance

« Dual-Mode Oscillator: Specially developed for the
MCXO

» Aging Correction: Auto calibration in the field

e Environmental: Inherently rugged design capable of
full military screening

e Low Phase Noise and Jitter
e Small Form Factor
e G-Sensitivity 1PPB/G max.

Applications

» Satellite terminals

e Underwater monitors
e GPS

* Mobile equipment

Package Outline and Pin Connections

Dimensions are in inches (mm)
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Ordering Information

(Sample part number)

1.000
(25.40)

STAND OFF
4 PLACES

1 Frequency Output
4,7 N/C

3 GND / CASE

5 Vc/Fref Input

6 1PPS Output

8 Mode Select

9 Status

10 Voltage Supply

Package Material:

» .025 + .002/-.003
Cold Rolled Steel

* Bright Nickel Plated
500u Solderable

QT2010CBM-10.000MHz

[QT|2]0]1]0C B M - 10.000MHz |

[
| Output Frequency |

Screening Option:
=No Screening
=Per MIL-PRF-55310, Level B

Logic:

C = CMOS Blank
S = Sine Wave M
Frequency vs. Temperature

A = + 5ppb at 0°C to

B = + 10ppb at 0°C to

C = + 30ppb at -40°C to

D = + 20ppb at -40°C to

Code:
+50°C
+70°C
+85°C
+85°C

For Non-Standard requirements, contact Q-Tech Corporation at
Sales@Q-Tech.com
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QT2010 MCXO

Q'T ECH MICROCOMPUTER COMPENSATED CRYSTAL OSCILLATOR
CORPORATION 33Vdc - 5 to 100MHZ, 32.768kHz and 1PPS

Pinout Description

Pin #1

Pin #3:
Pin #5:

Pin #6:

Pin #8:

Pin #9:

Pin #10:

Frequency output. Depends on specification part number, Frequency output can be HCMOS or Sine Wave. HCMOS output
has 10 kOhm in parallel with 15pF load. Sine Wave output has 50 Ohm load.
WCC

+ DDk L ool

UTRJT

QT2010C la [n QT2010S
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Frequency Output range is 5MHz to 100MHz.

Case Ground. This pin provides negative voltage (0V) to the MCXO. It is connected to the oscillator case to reduce EMI.

Vc/Reference Input. This input can be configured as Voltage Control or Reference. The configuration is one time
programming at the factory according to customer request. In case of VVoltage Control setup, by providing voltage within
range of 0 to +3.3V output Frequency on the both Frequency and timing outputs will be changed within range of +/-2.5PPM.
V/c slope is positive. To get nominal frequency 1.65V on this input has to be applied. This function is used to compensate
MCXO aging. In case of Reference Input setup, 10MHz signal should be applied to the input. When 10MHz signal (1V p-
p min) is provided to the pin, MCXO starts aging correction routine and synchronizes both frequency and timing mode
outputs to the reference signal. The routine takes about 10-15 seconds. After frequency is synchronized MCXO continues
to operate as normal. In order to perform synchronization again, the reference should be disconnected and connected one
more time. Precision of synchronization is +/-5PPB.

1PPS Output. This output provides 1PPS (1Hz) HCMOS signal. It also can be configured to provide 32.768 kHz HCMOS
signal. The configuration is one time programming at the factory according to customer request.

Mode Select. This pin is responsible for MCXO operating modes. If low level (<0.5v) signal is applied to the pin, MCXO
will start to operate in Frequency Mode. It will output signal with specified frequency at the pin#1. Pin#6 will be disabled.
Power consumption will be according to Frequency Mode specification. If high level (>2.8V) signal is applied to the pin,
MCXO will start to operate in Timing Mode. It will output 1PPS or 32.768 kHz signal at Pin#6. Power consumption will
be according to Timing Mode specification. Pin#1 will be disabled.

Status. Status output has low level signal during normal operation. It provides low frequency signal (2-4Hz) for 5-10 seconds
after power is applied to Pin#10. It goes high during aging correction routine. It also goes high in case of MCXO malfunction.
It can be connected to LED to indicate MCXO status.

Voltage Supply. This pin provides positive voltage (3.3V) to the MCXO. Minimum value of bypass capacitor is 2.2uF. It
has to be installed close pin#10.

Pins #2,4,7: Not Connected. Leave these pins not connected. They have internal functions and grounding them may lead to MCXO

malfunction.

Contact factory for deviations from the standard functions and operation.
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QT2010 MCXO

QTECH MICROCOMPUTER COMPENSATED CRYSTAL OSCILLATOR
o PORATION 33Vdc - 5 to 100MHz, 32.768kHz and 1PPS

Electrical Characteristics

Pararmeters | Symbol Conditions

Frequency Mode Parameters
Frequency Range fo - 5.000-100.000 MHz
Supply voltage, Nom. Vs Vs+5% 3.3 Vv
Power Consumption, max. Ps Vs, nom. / Ta=+25°C (No load) 105 mwW
Nominal Tolerance Fnom |Vs, nom. / Ta=+25°C +10 ppb
Freq. Stability vs. Temperature ?;/;; Ta=-40°C...+85°C +20 ppb
- HCMOS SINE WAVE
Freq. 'Stab|I|ty vs. Load Af 1-6k-£i/-/i5-|5F- T s00450% 420 o
Variation +5% Load Change B PP
g[jequljt\?:rlil:zovr? Voltage Afv +5% Input Voltage Change +20 ppb
Per Day +1.0 ppb
Aging (Max) Af/fo | Over 10 Years +1.0 ppm
Over 20 Years +1.5 ppm
HCMOS | SINE WAVE
Output Waveform “sav |3dBmesdem
Symmetry Ta=-40°C...+85°C 50+5 %
Rise/Fall Time (Max) Ta=-40°C...+85°C 3 nsSec
Startup Time (Max) Ta=-40°C...+85°C, to +50.0 ppm 20 mSec
Stabilization Time (Max) Ta=-40°C...+85°C, to +0.03 ppm 3 Sec
10Hz -110 dBc/Hz
100Hz -135 dBc/Hz
Phase Noise (10MHz) 1kHz -145 dBc/Hz
10kHz -155 dBc/Hz
100kHz -160 dBc/Hz
Phase Noise Jitter 1kHz to 20MHz 1 pSec
Spurious (Max) Ta=-40°C...+85°C, >1kHz offset -100 dBc
Aging Adjustment (10MHz ref) Ta=+25°C, stable environment +0.02 ppm
Timekeeping Mode Parameters
Frequency Nom. Ft Ta=-40°C...+85°C 1 PPS
Power Consumption, max. Ps Vs, nom. / Ta=+25°C (No load) 90 mwW
Freq. Stability vs. Temperature ?_fl_/;)t Ta=-40°C...+85°C 20 ppb
Output Waveform HCMOS 3.3V
Symmetry Ta=-40°C...+85°C 50+5 %
Rise/Fall Time (Max) Ta=-40°C...+85°C 100 nsSec
Startup Time (Max) Ta=-40°C...+85°C ,to +120.0 ppm 500 mSec
Stabilization Time (Max) Ta=-40°C...+85°C, to +0.03 ppm 3 Sec
Period Jitter 5 nSec
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QT2010 MCXO

Q‘T ECH MICROCOMPUTER COMPENSATED CRYSTAL OSCILLATOR

CORPORATION 33Vdc - 5 to 100MHZ, 32.768kHz and 1PPS

Phase Noise Plots

QT2010C0- 10.000MHz OT201050-81.270MHz

(PPhase Notsa 10,0008/ Ref -40.00d8c/He Brhaca Noke 10,0008/ Ref -20.00cEc/Hz

-40.00 )y Camier 9.999099 Mz 12.3432 dBm -20.00 by Carier 91, 269062 Mz 5.2934 dem

i: 10/mz 1123227 dec/Hz h 1: 10 Wz -94.5423 dec/mz
2: 10 Mz | -112.3227 dBc/Mz 2: 10 Hz -94.3423 dec/wz
3: 100 HZ +141. 6530 dBc/H2 3: 100 Hz -121.2461 gEcJ’Hz
4: 1 kHz 5179 dec/Mz 4: 1 knz ~148.5214 dBc/Hz
5t 10 kHz ~171.0395 dec/Wz 5: 10 kHz +160.1912 dBC/M2
6: 100 kWz -174.1226 gE-:.)’Nz { 61— 100 kHz  -166.2840 dBc/Hz
37 1 mHz +176.3051 dec/Hz === NOf$E ===
== HOi5E === Analysis Range x: Band Marker
Analysis Range x: Band Marker Analysis Range v: Band Marker
Analysis Range Y: Band Marker Intg moise: -86.5931 dBC / § MHZ
ity Nc;se: =103, 2183 dgc /5 MHZ RMS Nofse! gﬁééggz paad
RME Notse: 9.76333 pra . 2 mda

530,308 pdeg RMS Jittar: 130,648 |Fsec

Ams Jitter: 155.388 fsec | Residual FM: 49.4854 Hz

rResfdual FM: 14,6145 Hz

QT2010CD-10.000MHZ QT2010SD-81.270MHZ

Temperature Stability

Temperature Stability Test QT2010SD-81.270 MHz

Revision History

ECO | REV REVISION SUMMARY Page
10690 | B RAddPInOutDescripion L. 2 ]
Add document number on footer of all pages All
DCO5453| C Add Phase noise and temperature stability plots 4
D Remove temperature codes E and F 1
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