\VAR VECTRON Application Note
INTERNATIONAL VS-705, 3.3 Volt, LVPECL VCSO

slals AT DOVER) company Typical Phase Noise and Jitter Measurements

Jitter Results

VECTRON
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Jitter measurements were performed on a Wavecrest SIA-3300C signal integrity analyzer. The
measurements were recorded by testing the devices on an evaluation board with an AC coupled output.
The evaluation board was connected to the SIA-3300C with an SMA bullet and 90k samples were taken.
The values in the table represent typical values.

Period Jitter: Period jitter compares the length of each cycle to the average period of an ideal clock
using the long term averaging frequency.

Random Jitter: Unbounded and unpredictable jitter.
Total Jitter: The sum of all of the jitter, measured to a 1x10™ BER or confidence level.

Also included is the integrated jitter for several frequency offset bands, using an Agilent E5052 signal
source analyzer (SSA).

Outp Perioad Rando ota egrated
MHz ps-pp ps-rms ps-pp ps-pp | 12kHz-20MHz | 50kHz-40MHz | 50kHz-80MHz

122.88 19.8 2.3 2.3 32.6 269 361 *
155.52 19.5 2.3 2.3 32.1 239 301 *
212.50 19.3 2.1 2.1 30.1 209 258 *
245.76 184 2.2 2.2 30.6 186 219 *
311.04 18 2.1 2.1 29.2 172 184 255
425.00 19 2.2 2.2 32.3 105 160 218
491.52 17.9 2.1 2.1 29.8 129 106 141
622.08 17.3 2 2 28.4 121 79 101
850.00 16.9 2 2 28.6 100 67 84

* values can not be determined using E5052 SSA because frequency is too low

Table of typical jitter values for the VS-705 series of oscillators



Typical Phase Noise for the VS-705 Series

Phase Noise Results

Phase noise measurements were performed on an Agilent E5052 SSA using an evaluation board with AC
coupled output. The E5052 SSA has a phase noise to jitter integration calculation feature and devices
were characterized in several frequency bands. Please contact Vectron for other offset integration bands.

Contact Application Engineering for any phase noiseljitter data on frequencies not listed.

Outp Phase Noise (dB
MHz 10Hz | 100 Hz 1 kHz 10 kHz 100 kHz 1MHz | 10 MHz | 40 MHz | 100 MHz

122.88 -49.0 -77.6 -102.4 -123.7 -143.1 -150.3 -150.3 -150.4 *
155.52 -44.8 -74.1 -99.2 -120.6 -141.0 -149.5 -149.8 -149.9 *
212.50 -45.3 -74.3 -98.4 -119.7 -139.6 -147.8 -148.1 -148.4 *
245.76 -44.3 -72.9 -96.4 -117.4 -137.5 -148.4 -148.6 -148.9 *
311.04 -40.7 -69.5 -93.5 -114.7 -135.0 -147.6 -148.1 -148.1 *
425.00 -37.0 -66.9 -92.2 -117.0 -138.3 -148.1 -148.7 -149.0 -149.3
491.52 -40.3 -65.9 -89.5 -111.0 -131.6 -149.0 -149.7 -150.0 -150.2
622.08 -36.3 -63.9 -88.0 -109.0 -129.5 -149.6 -151.0 -150.9 -150.8
850.00 -28.9 -60.1 -86.6 -107.8 -128.4 -148.2 -149.7 -149.8 -150.0

* values can not be determined using E5052 SSA because frequency is too low
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Table of typical phase noise for the VS-705 series of oscillators




Typical Phase Noise for the VS-705 Series

#Phase Maise 10.00dBf Ref -20.00d8c/Hr [Sma)

20,00 b r Cartier 122.853513 MHz _13.0645 dam
—F 1: 10 Hz 45, 0184 dec/Hz
2: 100 Hz 776118 dBC/Hz
000 | 3: 1 kH2 -102.4257 dec/Hz
47 10 kWz  -125.99%4 dBc/Hz
§5: 100 kHz -143.1111 dBc/Hz
40,00 G 1 MHz 150, 2640 dBc/Hz
7: 10 MHZz =150, 2417 dec/Hz
=81 40 MHz -L50.4174 dec/Hz
-50,00 Mi-Startl2-kHz
SHop 20 MH2
cermen | L0, 006 MHZ
60.00 Span L9988 MHz
=== Ngise|===
o Analysis range x: Band marker
70.00 analysis mange v: Band Marker
Intg Wojse: -76.6516 dBc / 19,69 MMz
_ RME NOTse: 207,939 prad
&0,00 11,914 moeg
RME Ditter: 26%.36 fsac
. residual FM: 2.17877 kHz
i
i00.0
110.0
1200
-120.0 |
-140.0
-150.0 | = %
I A
& 7
160.0
170.0
180.0 5 25 185 & 18 -

MPhase Maise 10.00dBf Ref -20.00d8c /Hr [Smo)

B e
VS-705-LFF-GAAN-122M880

20,00 B r Carfies 195.549226 MHz 73,1154 dBm
F 1: 10 Hz -44 . 8182 dec/Hz
2: 100 Hz 78,0837 dBc/HZ
=000 | 3: 1 kH2 90,1747 dEC/HE
47 10 kWz  -120.8405 dBcsHZ
§5: 100 kHz -140.%534 dec/Hz
40,00 G 1 MHz -1458.4754 dBcsHz
7: 10 MHZ =145, 7613 dec/Hz
*B: 40 MHz  -140, 8081 dBc/HE
-50,00 Mi-Startl2-kHez
STop 20 MHZ
Centen Lo, 006 MHZ
-60.00 Span Lo9o 938 MHzZ
=== Npise|===
o Analysis Range xi Band Marker
70,00 | analysis Range v: Band marker
Intg Wofse: -75.6504 dBC / 19,69 MHz
_ EMS nNofse: 233,343 prad
-80.00 | 13,3606 mdeg
RMS JitTer: 238,752 fsec
P residugd] FM: 2.3078% kHz
Q0,00
100.0
110.0
1700 )
-130.0 ¢
-140.0
15i i ‘
-150.0 'g‘ -f:l.
7
160.0
170.0
180.0 5 =] 185 & EY -

i 2
VS-705-LFF-GAAN-155M520
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Typical Phase Noise for the VS-705 Series

PPhzsa Moise 10.00dE/ Ref -20,00d3c/Hz [Sma)

20,00 r Carrier 212470106 MHz  2.2549 d8m
i 1: 10 Hz -45.3205 dBc/Hz
2: | 100 (Hz =74.2613 dBC/Hz
anon | 3: 1 kHz -9E.3569 dec/Hz
41 10 kWz  -115.8815 dBc/HZ
§: 100 kHz -13%.46444 dBc/Hz
40,00 | G: 1 MHz 147, 7544 dBc/HE
7 10 mMHz =148, 0822 dBc/Hz
»8: 40 MHz  -14E.4323 dec/Hz
50,00 Hi-Srartl2-kHz
STop 20 MHE
Certen | Lo, 006 MHz
60,00 Span Lo, 088 MHz
=== NpIse ===
o Analysis Range x: Band Marker
70.00 analiysis range v: Band marker
Inty Mofse: -74.1171 dac / 19,69 MHz
_ FMS nNofse: 278,383 prad
50.00 15,9507 mdeg
EME ditrer: 208,536 fsac
_— rasidual FM: 2.79705 kHz
0,00
100.0
110.0
1200
120.0
-140.0
3 ¥
1500 ¢ B &
5] 7
160.0
1700
180.0 5 7= 2 oo 185 ] 12 -
VS-705-LFF-GAAN-212M500
¥Phase Maise 10.00d8f Ref -20.00d8c /Hz [Sma]
20,00 b r Carrier 245.727779 MHz  T2.7E85 dim
i 1l: 10 Hz -44,3395 dBc/Hz
2: | 100 Hz =72.9080 dBc/Hz
30000 | 3: |1 kH2 -96. 5471 dBc/Hz
41 10 kWz  -117.4487 dBc/HZ
5: 100 kHz ~-137.5050 dBc/HZ
40,00 | G 1 MHz -148. 3749 dBc/Hz
7: 10 MHz  <14E.5808 dEc/Hz
=&: 40 MHz  -14B.83577 dec/Hz
-50,00 ®i-Start |2 kHz
SLOpR | 20 MHZ
Centen LO. 006 MHz
£0,00 Zpan L9 938 MHz
=== Npise ===
o Aanalysis Range ®: Band Marker
70,00 | analysis range v: Band marker
Intg Wofse: -73.8511 dBc /19,69 MHz
- RMS NOise: 287,051 prad
80.00 16,4468 mdeg
RME Ditter: 185,919 fsec
o residugl FM: 2.65216 kHz
Q0,00
100.0
1100
1700
-1320.0 |
-140.0
=3
¥
1500 | i3
(=] 7
1600
170.0
180.0 5 Z] TR 5 e a
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VS-705-LFF-GAAN-245M760
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Typical Phase Noise for the VS-705 Series

MPhase Maise 10.00dB/ Ref -20.00cd8c /Hz [Smo]

20,00 r Cartier 311.078001#Hz w  2.5929 dam
F d: 10 Hz —40,7Le% dec/Hz
20 100 Hz ~5%, 5027 dBCs/Hz
30,00 | 2t 1 kH2 -9% . 4964 dBc/Hz
41 10 kHz  -114.4686 dBos/HZ
5t 100 kHz  -135.0270 dBc/Hz
40,00 i1 MHz -147, 6464 dBc/Hz
71 10 MHz =148.0544 dBc/Hz
=30 100 MHz -14B.1L158 dBc/Hz
50,00 X1 5tart-12 -kHz
Stop 20 MHE
Center 10,006 MHz
60,00 Span- 19938 MHz
= ND'!EE =z
. Analysis Range #: Band mMarker
ooy analysis range i |Band marker
Inty Moise: -72.4780 dBc / 19,69 MHz
. RMS NOTse: 336,256 prad
£0.00 109, 266 mdeg
M= Jitrter: 172,037 fisec
an.on | residudl FM: 2.79421 kHz
0.0
1100
i20.0
-1200 |
-140.0 5 J
1500 | i o
& 7
1600
-170.0
180.0 5 = e s 125 e TR 1
VS-705-LFF-GAAN-311M040
PPhzse Moise 10.00dE/ Ref -20.00c8cfHz [Smo)
2000 b Cartier 424.882005HHz 5 2.7154 d8m
F 1: 10 Hz 36,0732 dec/Hz
2: 100 H=z =66,8182 dec/Hz
-30,00 | 3t 1 kHz —92.1697 dec/Hz
410 10 kMz  -116.9808 dBc/HZ
5t 100 kHz -13B.2F744 dec/Hz
-40 G: 1 MHZ =148.2223 dBc/Hz
710 MHz -148.6951 dBC/Hz
81 100 MHz -149.3390 dBc/Hz
-50 Mirstart-12-kHz
Stop 20 MHZ
Center 10,006 MHz
-G0 Span 19,988 MHz
=== NDI58 ===
. Analysis Range x: Band Marker
-7 analysis range i Band marker
Inty Moise: -74.0517 dec / 19,69 MHz
- RME Mofse: 280, 5 |prad
80.00 16. 0714 mdeg
RMS JitTer: 105,071 fsed
.00 residudl FM: 2059832 kHz
110.0
1300
140.0
5
150.0 iy fi
& 7
0.0
170.0
0.0 45 0 15 > Y] -

) =
VS-705-LFF-GAAN-425M0000
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Typical Phase Noise for the VS-705 Series

PPhzse Moise 10.00dEf Ref -20.00d8c/Hr [Smo ]

22,9738 dim

20,00 F Carrier 43L.430118-Hz ~
=F 1: 10 Hz —40, 2896 dec,/Hz
2: 100 Hz ~55.8585 dec/Hz
0000 | it 1 kHz -8%.4593 dec/Hz
41 10 kMz  -110.8533 dBc/Hz
5 100 kHz -131.5715 dec/Hz
40,00 65— 1 MHz -148.9721 dBcsHz
7: 10 MH=z ~14%, 7077 dBcsHz
*8F 100 MHz -150.1801 dBc/Hz
50,00 Mi-rsTart-12-kHz
Stop 20 MHE
Center 10,006 MHz
60,00 Span 19938 HHZ
=== |NQI5E ===
- Analysis Range x: Band Marker
a0 | analysis range ¥i|Band marker
Inty Moise: -71.0012 dec / 19,69 |MHz
- RME MOise: 398, 524 prad
20.00 27.B338 mdeg
RMS JitTer: 129,053 fsed
00,00 residual FM: 232375 kHz
0.0
110.0
120.0
-130.0
5
-140.0
£
-150.0 | i) ¥
& 7
160.0
170.0
0.0 &5 198 #* = 1] # Y] -
VS-705-LFF-GAAN-491M520
PPhase Maise 10.00dBf Ref -20,00d8c fHe [Sma]
20,00 ¢ Carrier 632, 177744HHz w  2.5837 dBm
i d: 10 Hz 36,3219 dBc/Hz
2 (100 Hz =53.8934 dEc/Hz
_a0.00 | 3t 1 kHz -37.8375 dBc/Hz
4@ 10 kHz -10E, 8764 dBo/Hz
5t 100 kHz -12%.4241 dBc/Hz
40,00 Hi 1 MHz -145. 5605 dBc/Hz
Fi 10 mMHz =151.0177 dBcy/Hz
#B1 100 MHz -150.8474 dBc/Hz
50,00 Hi-sTart-12-kHeg
Stop 20 MHE
Certer Lo, 006 MHz
50,00 Span 19938 Mz
=== Nolsg ===
. Analysis Range *: Band Marker
70.00 | analysis range ¥i|Band marker
Inty Moise: -69, 5262 dBc / 19,69 MHz
. RMS MNOTse: 472,286 prad
£0.00 27.06 mieg
RMs ditrter: 120,812 fsec
a0an | residudl FM: 1. 09841 knz
0.0
110.0
120.0
-l20.0 ¢
b=l
-140.0
1500 | {
° 2
160.0
-170.0
1800 5 =3 @ e = e ] e

VS-705-LFF-GAAN-622M080
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Typical Phase Noise for the VS-705 Series

PPhase Moise 10.00dE Ref -20,00d8c /Hz [Smo ]

20,00 p- S B A— __Carrier 49.778006HHz w 2.0059 dam
' Ll 1o Hz -26.8l4E dBc,/Hz
21 100 Hz =50, 0746 dec/Hz
a0.00 3t 1 kHz —B6. 6116 dec/Hz
4 4: 10 kHz =107, B480 dBc/Hz
) S5t (100 kHz -12EB.4105 dec/HZ
-40.00 61 MHz -148.1835 dBc/Hz
7i10 MHz =14%. 6867 dBc/Hz
=31 100 mHz  -150.0360 dec/Hz
o0 ®i-STart-12-kHz
stop 20 MHZ
. Carter 10,006 MHz
60.00 Span 1o 98B MHZ
=== NpiSe ===
Analysis rRange x: Band Marker
o analysis range ¥ Band marker
Inty Nodse: -68.4222 dec / 19,69 MHz
P RME Noise: 536,299 prad
e I 30,7277 mdeg
RMS Jitter: 100.443 fsec
a0.00 rasidual FM: 232351 knz
100.0
110.0
. e
120.0
Lz iy
5
140.0
150.0 \:ﬁ'_‘ ) %
&
7
160.0
-170.0
-180.0 5 25 =] . 1] 10

= [ 15
VS-705-LFF-GAAN-850M000

Contact Application Engineering for any phase noisel/jitter data on frequencies not listed.

For Additional Information Please Contact:

USA: Vectron International ¢ 267 Lowell Road, Hudson, NH 03051

\VAR VECTRON o Tel: 1-88-VECTRON-1 e Fax: 1-888-FAX-VECTRON
INTERNATIONAL EUROPE: Landstrasse, D-74924, Neckarbischofsheim, Germany e

. o) Tel: 49 (0) 7268 8010 « Fax: 49 (0) 7268 801281
g commmy ASIA: Vectron Asia Pacific Sales 1F~2F. No.8 Workshop No.308 Fenju Rd.,

WaiGaoQiao Free Trade Zone, Pudong New Area Shanghai, China 200131
*Tel: 8621 50480777 « Fax: 8621 50481881

Vectron International reserves the right to make changes to the product(s) and/or information contained herein without notice. No liability is assumed
as a result of their use or application. No rights under any patent accompany the sale of any such product(s) or information.
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