[UTMtron Electronic Vibration Compensated OCXO (e-Vibe®)

Innovative RF Solutions




M Mtron. OCXOs with SC-cut Resonators

Innovative RF Solutions
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Phase Nolse (dBc/Mz)

M Mtron. Mechanically Isolated OCXOs

Innovative RF Solutions

Low frequency resonance due to isolators
Vibration isolation is dominant above isolators resonant frequency

Temperature sensitive

Phase ose 1 e Fatigue over time
N .
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M Mtron: €-Vibe® Oven-Controlled Crystal Oscillator

Innovative RF Solutions
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Reduces phase noise degradation under dynamic environments
Hard mounted — no isolators - no low frequency vibration

Smaller size and weight

| Less expensive compared to mechanical isolated OCXOs
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N Mtron Data from 166 MHz e-Vibe® OCXO

Innovative RF Solutions

Static and Spurs
Multiview ~ XO0S5503-007 SN50813 -
Signal Frequency 166666738 MHz RBW 2% SGL
Signal Level 12.44 dBm  XCORR Factor 10
. . Att 0 dB  Meas Time ~30 5 @ Level Setting High Meas Phase MNoisel
Static Phase Noise R c : -
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2 Integrated Measurements

[ Range |
5 10.000 Hz 100.000 Hz -79.19 dBc 8.90 m®/155.28 prad 3 mHz 148.280 s
2 5 100.000 Hz 1.000 kHz -105.42 dBc 434,17 po/7.58 prad 2 mHz 7.236 fs
3 5 1.000 kHz 10,000 kHz -120.80 dBc 73.89 p°/1.29 prad 5 mHz 1.232 fs
4 5 10.000 kHz 100.000 kHz -119.02 dBc a0.71 p°/1.58 prad 89 mHz 1.512 fs
5 5 100.000 kHz 1,000 MHz -111.69 dBc 210,90 p°/3.68 prad 2,186 Hz 3.515 fs
5] 5 1.000 MHz 10,000 MHz -101.58 dBc 675.89 °/11.80 prad 74,242 Hz 11.265 fs
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1 Mtron’

Innovative RF Solutions

166 MHz e-Vibe® OCXO

Data shared for reference only

Static Phase Noise
@ -40C and +85C

Mtron™ Confidential
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MultiView 1| X05503-007 SN50813 @[ Spectrum @1 X05503-007 SN50813 (] spectrum () .
gnal Frequency 166.666525 MHz ~RBW 2% Signal Frequency 166666392 MHz ~RBW 2% SGL
Signal Level 13.10dBm  XCORR Factor 10 Signal Level 12.85dBm  XCORR Factor 10
0dB_Meas Time 0dB_Meas Time ~345 Meas Phase Noisel
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Static Static
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120 dB: ] I 120 dee 50 € m IZD:dBc
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10.0 Hz Frequency Offset 30.0 MHz Frequency Offset 30.0 MHz
2 Integrated Measurements S . . 2 Integrated Measurements
Range |Trace| StartOffset | Stop Offset |  Weighting | IntNoise | | FM/aM | Jitter [ Range |Trace| StartOffset | Stop Offset |  Weighting | IntNoise | PM | FM/aM | Jitter |
1 10.000 Hz 100,000 Hz -84.22 dBe 4.99 m°/87.04 prad 2 rHz 83.122fs 1 10.000 Hz 100,000 Hz -80.83 dBc 7,37 m°/128.57 urad 2 mHz 122,772 fs
2 E 100.000 Hz 1,000 kHz -108.94 dBc 289,50 14°/5.05 prad 1 mHz 4,825 fs 3 B 100000 He 1,000 kHe 100,72 dBe 745,69 LO/13. 01 prad 3 mHz 15498 fo
3 s 1.000 kHz 10.000 kHz -117.54 dBc 107.57 p°/1.88 prad 10 mHz 1,793 fs 5 H 1,000 kba 16,000 kHe 11087 dBe 25,37 o1 44 [irad & mhe 1371 s
4 S 10.000 kHz 100,000 kHz -114.98 dBc 144,48 [°/2.52 jrad 122 mHz 2,408 fs T z 10000 kHe 100000 khe 1605 dBc 91,70 |o/1 60 prad G4 b 15585
E S 100.000 kHz 1.000 MHz -111.62 dBc 212,72 °/3.71 prad 2127 Hz 3,545 fs S S 100000 kHe 1.000 Mz 11185 dBe 20772 /3,63 rad 2172 He 3462 fo
& 5 1,000 MHz 10.000 MHz -101.91 dBc 650,66 1°/11.36 prad 72.044 Hz 10.544 fs & 5 1.000 MHz 10.000 MHz -101.38 dBc 691.64 115/12.07 prad 76.192 Hz 11.527 fs
- 20.01.2024 o
]_[ Ready OIS (50703 pm H ] Ready [TTTTTTIT [DCE ué? 4:1'211"3,:



1 Mtron’

Innovative RF Solutions

Table 2a Vibration profile

Offset Vibration
(Hz) (s"2/Hz)
10 0.010
25 0.220
35 0.220
73 0.005
78 0.020
86 0.020
50 2.5E-3
300 15.0E-6
510 10.0E-6
720 2.0E-3
860 5.0E-3
1100 30.0E-6
2000 15.0E-6

Measured Data from 166MHz e-Vibe® OCXO

Data shared for reference only

¥ Axis

MultiView © XOS5503-007 SNSO813

Signal Frequency 166 656513 MKz RBW 2% SGL
Signal Leval 1209 &8m XCORR Factor 10
Att 0 dB Meas Time ~34 = » Lovel Satting Hioh Meas Phase Noke
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2 -105.88 dBc 6.862 fs
3 -117.27 dBc 1.845 fs
4 3 Q00 -107.46 déc S.710fs
S 100,000 kHz 1.000 MHz -111.60 dEc 3.550 fs
6 1.000 MHz 10.000 MHz -100.76 dBc 12.372 fs
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M Mtron. Measured Data from 166MHz e-Vibe® OCXO

Innovative RF Solutions

Data shared for reference only

2 Axis

MultiView ° XO05503-007 SN50813

Signal Frequency 166 668509 MHz2  RBW 2% SGL
. . Signal Level 12.12 8&8m XCORR Factor 10
Table 2a Vibration pruﬁ_le Att 0dE  Meas Time  ~34c » Level Setting Hich Meas Fhace Nese
i 100 Hz ll\H: i 10 <Hz i EUJU kHz i 1 NHz 10 M4
-60 g8/ M ; - : -60 dic
=70 IIBC. + 70 déc
Offset Vibration i tl \ibe - with compensation ;
TABLE ZA TARY i -80 0Bc
(Hz) (g"2/Hz) I P :
\sq dec/Hz : : : S - 50 dec
10 0.010 W0 i i i e i :
-100 dBeMzt ',m. : - — . -1€0 dec
25 0.220 AN ; s i i :
-110 dbc/Hz VY. S i ! L il ! -110 die
35 0.220 i H 111 T ]
-120 dbc/Hz Ml“‘\ T T T T ¥ =120 déc
73 0.005 { \ t ] ! bl !
-130 dic/Hz LA L xl 4 — 130 déc
78 0.020 . Vil | I i
-140 dBo/Hz - { - § ~140 déc
26 0.020 :
=150 dbc/Hz -150 déc
50 2.5E-3
- 1060 dBc/Hz T = -1¢0 déc
300 15.0E-6 ks i i T
510 10.0E-6 i i s 1
130000
720 5.0E-3 10.0 Hz
860 5.0E-3 2 Integrated Measurements
1100 30.0E-6 5 10.000Hz  100.000 Hz
2 5 100.000 Hz 1.000 kHz
2000 15.0E-6 3 5 1.000 kHz 10,000 kHz
4 5 10.000 kHz 100,000 kHz
5 5 100.000 kHz 1.000 M g -
[3 5 1.000 MHz 10.000 MHz -100.91 dBc
2024-02-08
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M Mtron  Measured Data from 166MHz e-Vibe® OCXO

Innovative RF Solutions
Data shared for reference only
X Axis
MultiView -~ XO5503-007 SNS0813 -
Signal Frequency 165 555623 MHZ  RBW 2 SGL
Signal Level 12.11 dBrr XCORR Factor o
ALt O g8 Meas Time ~34 s w Level Setting Hah Meas Phase Nolse
1 Noise Spectrum 5Cinn P
200 10 iz 3000 ¢ ::100#ke ;o : L triMNHe o f ot & ot i 110 MH: z
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=
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The spurs seen under vibration (circled above) are test system related and not from the DUT

The spurs are seen when DUT is installed on the shaker and the amplifier is turned on, even if the unit is not

being shaken. Spurs are due to shaker EMI
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— . Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL
[T Mtron

Innovative RF Solutions

Statie
Multiview = X05503-039 SN 50102 -
Signal Frequency 100.0 MHz RBW 10 % SGL
Signal Level 15.12 dBm XCORR Factor 1000 Count 1/1
Att 0dB  Meas Time ~35m @ Level Setting High Meas Phase MNoise

. . 2 Integrated Measurements
Static Phase Noise |ﬁ-——_————
1 3 1.000 Hz 10.000 Hz -31.41 dBc 6.89 m?/120.26 yrad 391 pHz 191.398 fs

1 Noise Spectrum

I 100 Hz Lz 10 gz 100 kK2 LMz T Ma[3]177.21 dBe/1iz | (TR - |
Lo R - 000 kh=) [Trace 3
70 oy A 111!23 gfgé);:z be-value 30.0 He
P 30000Hz Y-value -123.34 dBg/Hz
-_ﬂ.l__,khl- Spot MNaise [T3] @ ¢ HH_ T_race _3
a0 ?Bc: 1.000 Hz 85. 6:"???93:52 X-value 50.0 Hz
I OSED3-039 DYNAMIC 0.000Hz 106.27 'dB¢/Hz i}
_ H H[r-value -
o 0.000 |1 1135.2 e/ |
110 dEIE/‘HI 1 lggg tﬂz :gf gg%cg H[Trace 3
o : 7 B Aabe/ izl I-value 70.0 Hz
Lo 100.000 kHz! | :185.61 dic/H: y
-120 e A [r-value -
i oot w7 & e o ——
-130 dBe/H ;b .000 M, 12.61 i ITrace 3
o 109.000 MHz; : :-188.20 dBc/Hz| [ q) e 200.0 Hz
140 dee/Hz 140 decv-value -146.87 dBc/Hz
-150 dee/H: 150 dac | [Trace 3
[ e .
Lo 5 Lo Eevalue 600.0 Hz
-160 dE:I:/;H: \\ ;m:”;d;Bﬁ’ v-value -158.45 dBc/Hz
170} dBic :f JIEJEB}D} [Trace 3
Lo & 1 LIy -value 2.0 kH
-180 deo/H: RN A S ale -168.94 dBc/Hi
P chR sl A Rl :
-190 dBc/Hz 190 deeH] =
R L bevalue 3.5 kHz
1000 | dooo | 3300 ] 10000 | 20000 [ 76000 (330000010 | — o ] IR | |5 e -173.91 dBe/Hz
1.0 Hz Frequency Offset 100.0 MHz |
Ready  NNNNNNEEN < e
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— . Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL
[T Mtron

Innovative RF Solutions
AXIS X FINAL

Multiview X035503-039 SN 50102 -
Signal Frequency 100.0 MHz RBW 10 % SGL
Signal Level 15,19 dBm XCORR Factor 100 Count 1/1
Att 0dB Meas Time ~10 m @ Level Setting High Meas Phase hoise
. . 2 Integrated Measurements
Dynamic Phase Noise
. 1 3 1.000 Hz 10.000 Hz -79.13 dBc 8.96 m°/156.36 prad 522 pHz 243,852 fs
X'aX|S 1 Noise Spectrum H LR 4 Marker Table |
ol CoU] 5 000 Kis [race 3
Random Vibration Profile 70 Bz [N ”l SOOOkHZ [-value 30.0H.
Offset Frequency (Hz) 7z T M1[3]i-118,98 dBc/Hz b e
2 1.00 x 107 80 dac/Hz 20-Gtigi 7-value -118.98 dBc/Hz
: 100x10" sy S|
Y 1.80 x 107 T Spot Naise [T3] ! 3
&0 180 x 107 “20 gl T.000Hz a4 50.0 Ha
70 1.00 x 107 I ROEE03-039 DYMAMIC 0.000:Hz 103. Hz .
200 1.00 x 10 -100 dec/Hz -123.96 dBc/Hz
T )0-000lHz 11432 ms
300 1.4289 x 10° PP i z
500 3.86354 x 10° | 110 dec/Hz 10.000 kHzZ! | 1176. 2 ?
600 10231 x 104 P e 166.000 KMz | a6 70.0 Hz
610 1.0231 x 107 -120 dBe/Hz i . * -129.77 dBc/Hz
= L 1000 MHz: 111178 |
764 2.4037 x 109 130 dBeHz J (1,000 MH; 79 3
1000 4,00 x 10° R N ]
1075 8.74137 x 107 N i 106.000 MHz{ i i+185.2 H 200.0 Hz
1726 2.27379 x 107 -140 dbe/Hz 1 -139,96 dBc/Hz
1837 200X 10° P k\,
2000 2635 x 10% 150 dBc/He 3
3000 2.064 x 10° L L
4000 1.736 x 10°¢ Lo 600.0 Hz
5000 1.518 x 107 -160 die/Hz -156.0 dBc/Hz
10000 1.00 x 10° A \q\
-170 dBc/Hz 3
P s 2.0kHz
-180 dBe/Hz o | A
A RS o -168.1 dBo/Hz
Lo 3 Ll T :
-190 dBc/Hz
Lo 3
L 3.5 kHz
01 il ] R E—— _
Frequency Offset 100.0 MHz 17407 dbc/dz -

Reacy  INENNENEE = 20251111

11:43:51
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U1 Mtron

Innovative RF Solutions

Dynamic Phase Noise

Y-axis
Random Vibration Profile
Offset Frequency (Hz) g?/Hz
2 1,00 x 10°
4 1.00 x 107
4 1,80 x 10°
60 1.80 x 107
70 1.00x 107
200 1.00 x 107
210 1.00 x 10*
300 1.4289 x 10°
500 3.96354 x 10
600 1.0231 x 10
610 1.0231 x 104
688 5.9 x 107
764 2.4037 x 10°
1000 4.00 x 10
1075 8.74137 x 107
1726 2.27379 x 107
1837 2.00 x 10
2000 2.635x 10°
3000 2.064 x 10*
4000 1.736 x 10
5000 1.518 x 10®
10000 1.00 x 10

. Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL

AXIS Y FINAL

MultiView

Signal Level

Att

X05503-039 SN 50102
Signal Frequency 100.0 MHz

0dB  Meas Time ~10 m & Level Setting High

Phase MNoise

Count 1/1

2 Integrated Measurements
1 3 1.000 Hz 10.000 Hz -79.39 dBc 8.69 m°%/151.75 prad 508 pHz 241 517 fs

1 Noise Spectrum

10 Hz

>

\U176.11 dBc/Hz

-70 dBc/Hz
LELT

-116.48 dBc/Hz

-80 dec/Hz

~100 aBc/Hz
o
-110 dBc/Hz

120 deic/Hz
N

-130 dBc/Hz
-140 dec/Hz

-150 dec/Hz
-160 dBc/Hz

-170 dBc/Hz
[

-180 dBc/Hz

-127.56 dBc/Hz

B

-131.35 dBc/Hz

L O S ]

200.0 Hz

-142.71 dBc/Hz

600.0 Hz

-155.02 dBc/Hz

-167.56 dBc/Hz

I

-190 dBc/Hz

-173.08 dBo/Hz  ~
==

Frequency Offset

3
30.0 Hz

3
50.0Hz

3
70.0Hz

3

3

3
2.0 kHz

3
3.5 kHz

Mtron™ Confidential

2025-11-11
13:23:22

12



n
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Innovative RF Solutions

Dynamic Phase Noise
Z-axis

Random Vibration Profile
Offset Frequency (Hz) g?/Hz

2 1.00 x 107

4 1,00 x 10°

4 1.80 x 107

60 1.80 x 107

70 1.00 x 10
200 1.00 x 10
210 1.00 x 10
300 1.4289 x 10°
s00 3.96354 x 10
600 1.0231 x 10*
610 1.0231 x 104
688 5.9 x 107

764 2.4037 x 10°
1000 4.00 x 10°
1075 8.74137 x 107
1726 227379 x 107
1837 2.00 x 10°¢
2000 2.635x 10*
3000 2.064 x 10
4000 1.736 x 10°
5000 1.518 x 10°
10000 1.00 x 10®

. Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL

AXIS Z FINAL

MultiView X05503-039 SN 50102 -
Signal Frequency 100.0 MHz RBW 10 % SGL

Signal Level 15,69 dBm XCORR Factor 100 Count 1/1

Att 0dB Meas Time ~10 m @ Level Setting High Meas FPhase MNoiss

2 Integrated Measurements
| 1 3 1.000 Hz 10.000 Hz -78.36 dBc 9.79 m%/170.84 urad 676 uHz 271.896 fs |

1 Noise Spectrum ]
RENETE 100 Hz LkHz 10 kHz 100 kiiz M8[3]-177.61 dBc/He | [T - |
T 5000 ke [Trace 3
[31-112.14 dio/rz /745 e
30.000Hz .
aise [T ]i Pl

 [Trace 3
86. 4:‘1?&9‘ﬁz X-value 50,0 Hz

-126.25 dBc/Hz

-70 dBc/Hz

W
b = T
=]

1
—
[=]

L L S I T

(=)
[=)

=
[=}
=]
L=
=
IT I I I|T T[T

FOEEDZ2-039 DYMAMIC 0.0
-100 aBe/Hz T

IS
=}
=
=3

o
[=]
(=)
.

3
70.0 Hz
-129.08 dBc/Hz

-110 dBc/Hz

o
[=]
=)
=

-120 dBe/Hz
o | 1.00

“130 diie/Hz O (.00
L o 104.00
-140 dBe/He :

-150 dBc/Hz I\‘

3
200.0 Hz
-144.21 dBc/Hz

3
600.0 Hz
-157.33 dBc/Hz

3
2.0 kHz
-168.02 dBc/Hz

3
3.5 kHz
-173.14 dBc/Hz

veady  NENNNNNNN 5 DT
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T Mtron e-Vibe® OCXO Legacy

Innovative RF Solutions

Best In Class Oscillator Compensation for effects of Vibration
Introduced 10 MHz version in 2016

100 MHz version introduced in 2020

166.666667 MHz introduced in 2023

125 MHz introduced in 2025

160MHz, 1.6GHz, 2.0GHz, 4.0GHz in development

Markets served are mostly for demanding dynamic radar applications

Vi,
M.

>
LYy

Static ConditionV\.‘\Lw

Under Vibration (No
Compensation)

P b
Ul
N W rire:
Wvﬁmw '_-«w\/w e

Quartz resonator and oscillator produced at Mtron’s operation in Orlando, FL

e-Vibe™ Series OCXO Heritage

Output Total Grms of Vibration Profile

Frequency Application
Marine Satellite Communication

10 MHz equipment 4.1 Grms

10 MHz Airborne EW 6.0 Grms
100 MHz Airborne EW 4.8 Grms
100 MHz Airborne long-range guided weapon 4.1 Grms
100 MHz Ground mobile radar 2.1 Grms

100 MHz Shipboard radar <1.0 Grms
166.66667

MHz Airborne radar 2.8 Grms

125 MHz Airborne Mtron™ Clonfidential 3.1 Grms




M Mtron” €-Vibe® Solutions - Evolution

Innovative RF Solutions

10MHz e-Vibe ®
2'x27x0.8”

166.66667MHz e-Vibe ®
2'x2"x0.8”

100MHz e-Vibe ®
2'x1.5"x0.8”

100MHz e-Vibe ®

+ Mechanical isolation
Integrated with PLL

Mtron™ Confidential

4GHz S-band Clock Distribution
Assembly
125MHz e-Vibe ®



Thank Youl!

Mtron™ Confidentia

16



	Slide 1
	Slide 2: OCXOs with SC-cut Resonators
	Slide 3: Mechanically Isolated OCXOs
	Slide 4: e-Vibe® Oven-Controlled Crystal Oscillator
	Slide 5: Data from 166 MHz e-Vibe® OCXO  
	Slide 6
	Slide 7
	Slide 8: Measured Data from 166MHz e-Vibe® OCXO  Data shared for reference only
	Slide 9: Measured Data from 166MHz e-Vibe® OCXO  Data shared for reference only
	Slide 10: Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL  
	Slide 11: Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL  
	Slide 12: Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL  
	Slide 13: Measured Data from 100MHz e-Vibe® OCXO with Integrated PLL  
	Slide 14: e-Vibe® OCXO Legacy
	Slide 15: e-Vibe® Solutions - Evolution
	Slide 16: Thank You!

