A
STATEK

CXHXOXLPN OSCILLATOR

10 MHz to 125 MH=z=

Ultra Low Phase Noise, High Shock Quartz
Crystal Oscillator

®
Est. 1970

DESCRIPTION

Statek’s miniature and ultra low phase noise and jitter
oscillators consist of a CMOS compatible hybrid circuit and
a state-of-the-art, miniature, fundamental-mode crystal. At
20 MHz, a noise floor of -170 dBc/Hz at 1 MHz offset and
-160 dBc/Hz at 1 kHz offset with high shock survivability. At
125 MHz, typical RMS phase jitter over 12 kHz to 20 MHz
is 75 fs.

FEATURES

M 3.2 x 2.5 mm hermetically sealed ceramic package
B High shock resistance (HG version) up to 100,000 g
B CMOS output with Enable/Disable

B Low phase noise, jitter and Allan deviation

B Operation over -55°C to +125°C

M Low acceleration sensitivity

B Wide supply voltage options (1.8 V to 5.0 V)

B No PLL artifacts

M Full military testing available

M IBIS model available

B Designed and manufactured in the USA

APPLICATIONS

PACKAGE DIMENSIONS
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DIM Termination TYPICAL MAXIMUM
inches | mm |inches| mm

A 0.126 | 3.20 | 0.136 | 3.40
B 0.099 | 2,50 | 0.107 | 2.70
c SM1 0.039 | 1.00 | 0.043 | 1.09
SM3/SM5 | 0.044 | 1.12 | 0.048 | 1.21

D 0.040 | 1.00 | 0.041 | 1.10
E 0.030 | 0.75 | 0.031 | 0.85

PIN CONNECTIONS

Military & Aerospace

B Communications

B Navigation

B GPS

Industrial, Computer & Communications
B Miniature clock oscillator

B Handheld instrumentation

Medical

B Test & diagnostic equipment

B Handheld devices

PACKAGING OPTIONS

B Tray Pack

B Tape and Reel (per EIA 481). See tape and reel
datasheet 10109.
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SUGGESTED LAND PATTERN

Output Enable/Disable (E) or no connection (N)
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SPECIFICATIONS

Specifications are typical at 25°C unless otherwise noted. Specifications are subject to change without notice. Tighter specifications

available.
Frequency 10 MHz to 125 MHz
Supply Voltage! 1.8Vt 5.0V + 10%
Calibration Tolerance? +100 ppm to 50 ppm
+50 ppm to £10 ppm (Commercial)
Frequency-Temperature Stability34 +100 ppm to £30 ppm (Industrial)
+100 ppm to £50 ppm (Military)
1.8V 2.5V 3.3V
10 MHz 1.1 1.9 3.2
Typical Supply Current @ 15 pF 20 MHz 1.6 30 50
Output Load (mA) 25 MHz 1.3 1.8 2.8
50 MHz 2.3 3.2 4.7
100 MHz 4.5 6.1 8.3
125 MHz 7.2 10.0 12.9
Output Load (CMOS) 15 pF
Start-up Time 5 ms MAX
Rise/Fall Time 2ns TYP
Duty Cycle 45% MIN, 55% MAX
Aging, First Year 3 ppm MAX

STD: 5,000 g, 0.3 ms, 1/2 sine

H 5
Shock Survival HG: up to 100,000 g, 0.5 ms, 1/2 sine

Vibration Survival® 20 g, 10-2,000 Hz swept sine

-10°C to +70°C (Commercial)
Operating Temperature Range -40°C to +85°C (Industrial)

-55°C to +125°C (Military)

Storage Temperature Range? -565°C to +125°C
Max Process Temperature 260°C for 20 seconds
Max Supply Voltage (Vpp) -0.3Vto4.0V
Moisture Sensitivity Level (MSL) This product is hermetically sealed and is not moisture sensitive.

1. 5.0 V available 10 MHz to 60 MHz (3.8 mA @ 25 MHz).

2. Tighter tolerances available.

3. Does not include calibration tolerance. Tighter tolerances available.

4. Broader temperature ranges available. Contact factory.

5. Contact factory for high shock options for frequencies greater than 50 MHz.

6. Per MIL-STD-202, Method 204, Condition D. Random vibration testing also available.

ENABLE/DISABLE OPTION E
ENABLE/DISABLE OPTIONS (E/N) FUNCTION TABLE

Statek offers two enable/disable options: E and N. The - ——— -
E-version has a Tri-State output and stops oscillating Enable (Pin 1 High)| Disable (Pin 1 Low)
internally when the output is put into the high Z state. Output Frequency Output High Z State

The N-version does not have PIN 1 connected internally
and so has no enable/disable capability. The following
table describes the Enable/Disable option E. Current Normal Very Low

Oscillator Oscillates Stops

*When PIN 1 is allowed to float, it is held high by an internal pull-up resistor.
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PHASE NOISE AND JITTER PEFORMANCE

Typical phase noise for various oscillator frequencies and voltages [dBc/Hz]

Offset VDD =33V VDD =50V
Frequency 10 MHz 20 MHz 25 MHz 50 MHz 100 MHz 125 MHz 50 MHz
10 Hz -105 -108 -106 -93 -78 -71 -87
100 Hz -137 -136 -133 -124 -111 -100 -118
1 kHz -154 -161 -151 -149 -137 -128 -146
10 kHz -159 -167 -160 -159 -152 -145 -159
100 kHz -162 -169 -161 -162 -159 -156 -162
1 MHz -163 -170 -162 -162 -161 -160 -163
5 MHz -164 -170 -162 -162 -162 -160 -163
20 MHz — — — -162 -163 -165 —

Integrated RMS phase jitter!

Frequency Vpp =25V Vpp =33V Mhase Moise 10.0005] Fef -20,00d8¢/Hz [Smo]
10 MH 625 f 390 f 2000 e A e S 25k
1z a . inf J o
z s s i VDD = 3 3 V 2 looHz | -13.9253 gacﬂjz
30 31 1 kHz  -161.2857 dBc/Hz
41 10 kHz =~ -1&&.5208 dBe/H
20 MHz 115 fs 75 fs 40,00 el Too kiz _leg.cez: gagﬁi
& 1 mH -170.3063 dE
25 MHz 160 fs 151 fs 00 o 3w amles: dechic
#{ Start 12 kHz
Stop 5 MHz
50 MHz 179 fs 153 fs eQil Center 2.505 MHz
70,00 U] jJeznid ied e
100 MHZ 100 fS 76 fS Anglysis Range X: Band Marker
80,00 Anglysiz Range Y Banddh‘lar‘frer‘
Intg Modisze: -103.4711 dBe 4,988 MH=z
125 MHz 106 fs 75 fs 30,00 RNS Noise: 9,48333 prad
2 | £43.355 pdeg
1. 12 kHz to 20 MHz, unless noted otherwise. 1000 B3 J1ttens |1pded Jfeng
-110.0
Period jitter (typical) over 10,000 cycles (3.3 V) a0
30,0
Frequency RMS Peak-to-Peak S
F]
10 MHz 1.20 ps 9.1 ps -150.0
-160.0
20 MHz 1.12 ps 8.5 ps 3
3 ——_J—T_‘__L‘_
4700
25 MHz 1.15 ps 9.6 ps t v 4
$00 by i & Yy i p N
50 MHz 1.02 ps 8.1 ps IF Gain 50dB| Frea Band [10M-41MHz] L Opt [=150kHz] 7epts| Cone 32
100 MHz 1.02 ps 8.3 ps
125 MHz 0.90 ps 7.0 ps TS T Erap T
2000 Cartier 25,000090 MHz 7.03685 dbr
¥1:| 10 Hz -106.0721 ggg?:;
V - 33 V Z 100 Hz ilB'OQlB
VPFaze Moise 10,0046 Ref -20,00dBc/Hz [Grmo] am | 7DD P iokEEz oW ggigii
% o ) - Camier 10000087 MHz  5.2819dRm 55| 100 kkz 1617675 dec/hz
2000 p 1 i Aleren dec a0 HE kigé i
= = H J X:|start 12 kHz
w0 | Vop =33V el o il B i £kl
41 10 kHz = -160.2814 dBc Hz Span 4,085 Mz
-40.00 5{ 100 kHz -162.7938 chmz &0.m sofoise
G 1 MHz -163.1321 dBc/Hz nalysis Range x: gand Marker
0,00 =7 -163.9337 dBcfHz 0.0 e Yi‘i?“é?w??”iac? 4588 1z
Ed Start 12 kHz RM3 Nofsel §33§§§7 rad
60,00 Stop 5 MHz ) . mdeg
Contar 2.506 iz e e
70,00 Span 4,958 MHz T
=_|No1se = l i 90,00
B0, fralysis Range i Band Marker
Lk Aralyziz Range Y: Band Marker -100.0
40,00 Intg Hoise: -96.7260 dBc / 4.985 MHz
: RN5 Moisze: 20.6164 prad 1100
1.18123 mdag
-100.0 RM$ Titter: 328,118 fsec
Redidual FM: 58,3656 Hz e
1100
-130.0
-120.0
1400 2
1300
-130.0
1400 B
F] -160.0
50,0
160.0 e [ i i
' 3 i S
1700 4 r 3 AE0 & ] & B 168k # 2
IF Gan S0cB Freq Band [100-41bHe] amit L0 Ot [«150kHz, 73pts Core 2
8004 P & Ja i3 @ A
IF Gain 5048 Freq Band [10M-41MHz]| LO Opt [=150kHz] F36pts| Corre 32 10296 REV F
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D;s;glouuse 00087 R 20 (0B o] e coepomsme coman wh-:sg é\lnlse 10,00d5/ Ref -40.00dBc/He [Sma] , e i
: : d BT 70,3862
w VDD =33V NN vy v Vpp = 3.3V 3 100'% | <100 355 amoe
! 4% 10 kbz | -159.1450 dBc/Hz S0, 301 kHz o -128.2711 dBc/Hz
50 100 khz -162.1004 decsHz 4: 10 kHz | -145.0815 dBc/Hz
4000 7 1 MHz -162.5844 dBc/Hz »5: 100 kHz -156.1718 dBC/Hz
8 10 WHz | -161.4240 dBc/Hz -60.00 Xistart 12 knz
>0 20 MHz | -162.6265 dBC/Hz stop 20 MHz
5000 ¥iostart 12 kez 000 Center 10.006 MHz
stop 20 MHZ b 19.988 MHz
Center 10.006 MHzZ
60,00 span 19.988 MHz 80,00 Analysis Range x: Band Marker
==z Noisp|oem Analysis Randge Y: Band Marker
e SR ey : trig odse! "oy ot a0 e
) Intg Noise: -89.3540 dBc / 19.99 MHZ e EASENGIbE 582315'22 xg:d
RMS NOTse: 48.1745 prad i {1 £ 4
an.00 2.76019 mdeq w00 RMS_JHtEr..?S.OlQ s8¢
fMs 1itter: 153,346 fsec Residual Fi: 558.358 Hz
Residual Pz 554721 Hz 2
0,00 1100
-100.0 1200
1100 1300
3
1200 00
1300 z 4500 3 5
1400 1600
1500 1700
3
1800 \W_—A_‘__&/P 1800
1700 H i k 1900
1800 B =Y ) @ A sy 1% & = iCg i JI]
IF Gain S0cE_ Freq Band [39M-101MHz] Omit| LO Ont [<150kHE]. Bldpts. Corre 2 IF Gain 5008 Freq Band [99-1.56Hz] L0 Ont [«150kHe] Gldpts. Cone 4.
Phase Nose 10.00dB/ Ref 0.000dBG/Hz [ [FPFiase Tote 10.0006T Rer 20 00aeai e (e ]
f 305300“;53 Vit i Carrier 99.938201 MHz _6.9893-dBrq 200 RNt e o et
: 1 10 Az 78.2653 dc/nz — L [0 [ |LEr- 38
4 Voo =33V 100 Hz  -110.8608 dBc/Hz o VoD =50V R I
- 3: | [ khe -137.4157 dBc/Hz ’ A;: %Sokii ’ié?%éi ggcﬂz
g - H Z| | . C/HZ
20,00 4: 10 kHz - -151.6665 dBc/Hz 000 G 1 MMz -162.7132 dec/Hz
5: 100 kMz -159.5176 dBc/Hz e T T e
30.00 »6: 90 Hz -109.5246 dBc/Hz start 12 kHz
7: 1 MHz -161.3730 dBc/Hz -50.00 Stop 50 MHz
40,00 8: 5 MHz -162.6189 dec/Hz Center 25,006 MHz
X: start 12 kiz o oy Shan 4Py 29 Mz
-50.00 Stop 20 MHz Analysis Range x: Band Marken
Center 10.006 MHz Analysis Range ¥: Band Marker
-60.00 Span 19.988 MHz 7000 g nojse: 252,058 dBc / 0. 488 MHZ
e L Inpligel|l— Rm5 Moise: 31,8L06 prad
-70.00 Analysis Range X: Band Marker G000 S Jitter: %bf?g?% gggg
Analysis Range Y: Band Marker esidual FM: 185,102 Hz
Intg Noise: -89.4392 dBc / 19.99 MHz o0.00
RMS Noise: 47.7039 prad
2.73323 mdeg
RMS Jitter: 75.97 fsec .
100.0 6 Residual FM: 536.429 Hz
1100
110.0
5 1200 :
1200
1400
150 i
-150.0 1500 3
1600
170.0 5 7 8 4 \AW__‘Z
o 1700 kt 6
S %0 & il 188k il 10M
IF Gain 30dB Freq Band [99M-1.56Hz] omt. LO Opt [ <150kHz] 8l4pts. Come 5 100 = = = JEEN ] K
HOW TO ORDER STATEK CXOXLPN OSCILLATORS
CXOXLPN HG 4 D S N SM3 — 25.0M , 50 / — / I
[ [ — ‘ [

High Shock Special Enable/Disable Frequency Calibration|| Frequency Operating Temp. Range
HG = High Shock Blank = Standard Option K = kHz Tolerance | | Stability over C = -10°C to +70°C
Blank = Standard S = Special or | [E = Enable/Disable M = MHz @ 25°C Temp. Range I = -40°C to +85°C

Custom ||N = No Connection (in ppm) M = -55°C to +125°C
S = Customer Specified

Supply Shock Level Terminations

Voltage Code Blank = Gold Plated (Lead Free) - / - /100 / I
1=1.8V | Blank = 5,000 g SM3 = Solder (60/40 Sn-Pb) | I
2=25V | |B = 10,000 g SM5 = Solder (Lead Free) Total Operating Temp. Range
3=30V ||C =20000g Frequency | |C = -10°C to +70°C
4=33 V* D =30000g Tolerance I = -40°Cto +85°C
5=50V"|F = 50,0009 (in ppm) M = -55°C to +125°C

“oMHzto60MH: |G = 75,0009 S = Customer Specified

H = 100,000 g
10226 REV F
SR
STATEK CORPORATION 512 N. MAIN ST.,, ORANGE, CA 92868 714-639-7810 FAX: 714-997-1266 www.statekcom 7 0 H
% %,

SGS ” SGS




