C<(S

Model 637

Very Low lJitter LVPECL or LVDS Clock

Features

= Ceramic Surface Mount Package

= Very Low Phase Jitter Performance, 500fs Maximum
» Fundamental or 3" Overtone Crystal Design

= Frequency Range 10 — 320MHz *

= +2.5V or +3.3V Operation

= Qutput Enable Standard

= Tape and Reel Packaging, EIA-418

Applications

= SerDes

= Storage Area Networking
= Broadband Access
= SONET/SDH/DWDM

Description

= PON
Ethernet/GbE/SyncE
Fiber Channel

Test and Measurement

RoH

= LN

E Connect

Part Dimensions:
7.0x5.0x2.0mm e« 178.462mg

- 25.00MHz
- 50.00MHz
- 100.00MHz
-125.00MHz
-155.52MHz
- 156.25MHz

Standard Frequencies

* Check with factory for availability.

-161.1328MHz
-187.50MHz
- 200.00MHz
-212.50MHz
- 250.00MHz
-312.50MHz

CTS Model 637 is a low cost, high performance clock oscillator supporting differential LVPECL or LVDS outputs.
Employing the latest IC technology, M637 has excellent stability and low jitter/phase noise performance.

Ordering Information

Model Output Type Frequency Code Frequ_e_ncy Temperature Supply EaCrasine
[MHz] Stability Range Voltage
637 P XXX or XXXX 3 | 3 T
\ 4 A 4 \ 4
Code Output Code  Stability Code  Voltage
P LVPECL- Pin 1 Enable 6 +20ppm e 2 +2.5Vdc
L LVDS - Pin 1 Enable 5 +25ppm 3 +3.3Vdc
E LVPECL - Pin 2 Enable 3 +50ppm
\ LVDS - Pin 2 Enable 2 +100ppm
\ 4 \ 4 \ 4
Code Frequency Code Temp. Range Code  Packing
c A -10°Cto +60°C T  1kpcs./reel
Product Frequency Code C  20°Cto+70°C —_—
| -40°Cto +85°C
Notes:

1] Refer to document 016-1454-0, Frequency Code Tables. 3-digits for frequencies <100MHz, 4-digits for frequencies 100MHz or greater.
2] Consult factory for availability of 61 Stability/Temperature combination.
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Not all performance combinations and frequencies may be available.
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C cs Model 637
Very Low Jitter LVPECL or LVDS Clock

Electrical Specifications
Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Maximum Supply Voltage Vee o -0.5 - 5.0 Vv
2.375 2.5 2.625
Supply Voltage Vee 5% Vv
3.135 3.3 3.465
Supply Current
LVPECL lecc Maximum Load - 55 38
mA
LvVDS - 45 66
-20 +70
Operating Temperature Ta - +25 °C
-40 +85
Storage Temperature Tsta - -40 - +125 °C
Frequency Stability
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Frequency Range
LVPECL fo S 10-320
MHz
LVDS 10-320
Frequency Stability B
[Note 1] Af/fo 20, 25,50 or 100 +ppm
Aging Af/fas First Year @ +25°C, nominal Vcc -3 = 3 ppm
1] Inclusive of initial tolerance at time of shipment, changes in supply voltage, load, temperature and 1st year aging.
Output Parameters
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Output Type - - LVPECL =
Output Load RL Terminated to Vcc - 2.0V - 50 - Ohms
Von Vee - 1.025 - Vce - 0.880
PECL Load, -20°C to +70°C \Y
Vou Vce-1.810 - Vee - 1.620
Output Voltage Levels
Vo Vee - 1.085 - Vee - 0.880
PECL Load, -40°C to +85°C V
VoL Vce - 1.830 - Vce - 1.555
Output Duty Cycle SYM @ Vec-1.3V 45 - 55 %
Rise and Fall Time Tr, Tr @ 20%/80% Levels, R. =50 Ohms - 0.3 0.7 ns
Output Type - - LVDS =
Output Load RL Between Outputs - 100 - Ohms
Vo - 1.43 1.60
Output Voltage Levels LVDS Load V
VoL 0.90 1.10 -
Output Duty Cycle SYM @ 1.25V 45 - 55 %
Differential Output Voltage Vob RL =100 Ohms 247 330 454 mvV
Offset Voltage Vos LVDS Load 1.125 1.25 1.375 \Y
Rise and Fall Time Tr, Tr @ 20%/80% Levels, R. =100 Ohms - 0.4 0.7 ns
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c cs Model 637
Very Low Jitter LVPECL or LVDS Clock

Electrical Specifications
Output Parameters

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Start Up Time Ts Application of Vcc - 2 5 ms
Enable Function [Standby]
Enable Input Voltage \ Pin 1 or 2 Logic '1', Output Enabled 0.7Vcc - -
Disable Input Voltage Vi Pin 1 or 2 Logic '0', Output Disabled - - 0.3Vce
Disable Time Tz Pin 1 or 2 Logic '0', Output Disabled - - 200 ns
Enable Time Tz Pin 1 or 2 Logic '1', Output Enabled - - 2 ms
Phase Jitter, RMS tjrms Bandwidth 12 kHz - 20 MHz - 300 500 fs
Period lJitter, pk-pk pjpk-pk - - 2.6 - ps
Period Jitter, RMS pjrms - - 25 - ps
Enable Truth Table
Pin 1 or Pin 2 Pin4 & Pin 5
Logic ‘1’ Output
Open Output
Logic ‘0 High Imp.
Test Circuit
LVPECL LVDS
VncO—Z.OV ‘ \r!\ -
T B et ;‘:I RL
= mn@) I, +<E;)_ ﬁ 100
;G—m) - = 7 0.01uF
o s |4 = g, Mo cnaken @E (\;I_"l\: - D.UT.
P:“a £ | oonF ol bl : A
sorm ( \_qu - DUT. ‘ Vec - 2.0V —

Enable Input [std] ' N.C. Enable Input [std] N.C.
or N.C. or Enable Input [opt] or N.C. or Enable Input [opt]

Output Waveform
LVPECL or LVDS

Tr - - TH
o NoH:
80%
'.'_r.' Vo5 5o,
‘ 20%
!—- UPTIME (t) - VoL
e PERIOD (T) —
DUTY CYCLE = t/T x 100 (%)
DOCH# 008-0453-0 Rev. B Www.ctscorp.com Page 3 of 8

©2015 CTS® Corporation. Information/product(s) subject to change. No warranty that product(s) will meet the stated specifications for customer specific applications or test
equipment. Visit www.ctscorp.com for list of applicable patent(s), more information, or to request a quote.



C(S
Electrical Specifications

Performance Data

Phase Noise [typical]
25MHz, LVPECL, V= 3.3V, T, = +25°C

& Agilent ES0524 Signal
PPhase Moise 10.00dB/ Ref -20,00d8c/Hz
20,00 b Canier 25,000716 MHz _-10.2371 dBm—
’ 1{ 10 Hz -75.1357 dBc/Hz
o 2| 100 Hz @ -112.4577 dBcdHz
-30.00 3{ 1 kHz = -142.1508 dBcrHz
4{ 10 kHz | -155.00B5 dBc/Hz
-40.00 54 100 kHz -159.9914 dBc/Hz
61 1 MHz || -161.8320 dBcrHz
50,00 »74 5 MHz -161.6103 dBo/Hz
¥ Pt 5 me
ERE op r4
-60.00 [|center 10.006 MHz
Span 19,988 MHz
-70.00 NoTse ==

-80.00

arkear
1tg Noise: -34.01385 dBc /4. 988 MHz

1ysis Range X: Band Ma.rker
lysis Range ¥i Band M

S Noise: 28.1561 prad

-90,00 1.61323 mdeg
-100.0 13!5;‘:32;».1 1;? é’;gSfﬁic
-110.0

-1200

1300

-1400

-150,0

-160.0

-170.0

-180.0 gy iy 5701} jrainn )

Model 637

Very Low Jitter LVPECL or LVDS Clock

Save/Recal

| pPhase Moise 10,00dB) Ref -20,00dBc/Hz

20,00 Carier 99,998776 MHz__-15.6794 dBr
g 1{ 10 Hz -65.6454 dBc/Hz
. 2 100 Hz -100.15860 dBc/Hz
-30.00 3{ 1 kHz = -1321.024%5 dBc/Hz
4 10 kHz -145.4593 dBc/Hz
-40.00 HS 100 kHz -150.3603 dBc/Hz
5 1 MHz -151.3656 dBc/Hz
50,00 324 5 MHz -152.1143 dBc/Hz
®{ Start 12 kHz
S Stop 20 MHz
L Hcentar 10.006 WHz |
i Span 19.988 MHz
0,00 ‘= Noise =——
Analwysis Range X: Band Nlarl:er-
-80.00 An3lysis Range Y: Band M
Intg Noise: -8d4.5224 dBc .f 4 938 MHz
30,00 RNS Noise: 83.0606 urad
d 4,75502 mdeg
i RM$ Jqtter: 132.197 fsac
-100.0 ‘Regidual FM: 233.053 Hz
-110.0
-120.0
-130.0
+140,0
-150.0 3 W
-160.0 2 i
-170.0
F80.0. 4 Jray ) r

SavefRecall
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Ccs Model 637
Very Low Jitter LVPECL or LVDS Clock

Electrical Specifications

Performance Data

Phase Noise [typical]
312.50MHz, LVPECL, Ve = 3.3V, Ty = +25°C

© Agilent ES0S2A Signal Source Analyzer .

PPhase Moise 10,00dB/ Ref -20,00dBc/Hz

A5 v Camier 312508227 MHz _-117rieNdBm Save/Recal
Ll 1: 10 Hz 1659266 gacmz
. 2: 100 Hz -95,9157 dBc/Hz 1
-30.00 3: 1 kHz — ~128.2512 dBc/Hz Save State
4: 10 kHz -130.5054 dBc/Hz
40,00 5: 100 kHz -142.8191 dec/Hz
G: 1 MHz  -142.3354 dBcHz
p— »7: 10 MHz  -143.3021 dac/Hz
B X:| Start 12 |kHz
£0.00 Stop 20 MHz
Center 10.00&6 MHz
. o 8 Span 19.938 MHz
7000 & == Nojse ==

Analysis Range X: Band Marker
-80.00 #fnalysis Range Y: Band Marker
Intg Noise: -70.7663 dBc / 19.69 MHz
RMS Noise: 409.447 prad

23,4596 mdeg
. RMS DJitter: 208,524 fsec
100.0 3 Residual FM: 4,39376 kHz

-110.0
-120.0
-130.0

-140.0 —p 1 3 -—-_E_ﬂ__,__,'

-150.0

T
e

-160,0

-170.0

180.0

L

| IF Gain S0de.

155.52MHz, LVDS, Ve = 3.3V, T = +25°C

[ Agilent E5052B Signal Source Analyzer

pPhase Moise 10.00dB8/ Ref 0.000dBc/He
0,000 r Carrier 155.517206 MHz -0, 726 dbin
: 1: [0 Hz -89, 8876 dBc/Hz
2 100 Hz -103.4197 dBc/Hz
-10.00 3 1 kHz -130.9932 dBc/Hz
4: 10 kHz -142.6938 dBc/Hz
2000 5: 100 kHz| -144.4635 dBc/Hz
I G: 1 MHZz -144.4877 |dEc/Hz
»Fr |20 MHz -145.1321 dBc/Hz
-30.00 ¥:iostart 12 kHz
Stop 20 MHz
Center 10.006 MHz
-40.00 span 15,388 MHzZ
=== Noise ===
-s0.00 Aanalysis Range x: Band marker
Analysis Range v: Band Marker
Intg Moise: =71.5314 dBc /) 19.99 MHz
-60.00 RMS Moiser 274.926 prad
21.4817 mdeg
70,00 RMS Jitter: 383.696 fsed
residual FMi 4.20696 kHz
-80.00
-90.00
-100.0
-110.0 2
-120.0
-130.0
-140.0
- LI
-150.0 5 3
-160.0
-170.0

[Phase Moise: Hold -
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Ccs Model 637
Very Low Jitter LVPECL or LVDS Clock

Electrical Specifications

Phase Noise Tabulated
Typical, Ve = 3.3V, Ty = +25°C

PARAMETER SYMBOL CONDITIONS TYP UNIT PARAMETER SYMBOL CONDITIONS TYP UNIT
LVPECL @ 25.00MHz LVPECL @ 100.00MHz
Phase Noise Single Side Band Phase Noise Single Side Band
@ 10Hz -75.14 @ 10Hz -65.65
@ 100Hz -112.50 @ 100Hz -100.19
@ 1kHz -142.15 @ 1kHz -131.02
- dBc/Hz - dBc/Hz
@ 10kHz -155.01 @ 10kHz -145.49
@ 100kHz -159.99 @ 100kHz -150.36
@ 1MHz -161.83 @ 1MHz -151.37
@ SMHz -161.61 @ 5MHz -152.11
Phase Jitter, RMS tjrms Integration Bandwidth 12kHz - 20MHz  179.24 fs Phase Jitter, RMS tjrms Integration Bandwidth 12kHz - 20MHz  132.20 fs
PARAMETER SYMBOL CONDITIONS TYP  UNIT PARAMETER SYMBOL CONDITIONS TYP  UNIT
LVPECL @ 312.20MHz LVDS @ 155.52MHz
Phase Noise Single Side Band Phase Noise Single Side Band
@ 10Hz -65.93 @ 10Hz -69.89
@ 100Hz -95.92 @ 100Hz -103.42
@ 1kHz -128.25 @ 1kHz -130.99
- dBc/Hz - dBc/Hz
@ 10kHz -130.51 @ 10kHz -142.69
@ 100kHz -142.82 @ 100kHz -144.46
@ 1MHz -142.84 @ 1MHz -144.49
@ 10MHz -143.80 @ 20MHz -145.13
Phase Jitter, RMS tirms  Integration Bandwidth 12kHz - 20MHz  208.52 fs Phase Jitter, RMS tjrms  Integration Bandwidth 12kHz - 20MHz  383.70 fs
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Ccs Model 637
Very Low Jitter LVPECL or LVDS Clock

Mechanical Specifications

Package Drawing Marking Information
| 7:00£0.20 1. ** - Manufacturing Site Code.

(1 2. YYWW — Date Code; YY —year, WW — week.
CTS**YYWW 3. O-Output Type; P or E = LVPECL, L or V = LVDS.
6370STV 5.00 £0.20 4. ST - Frequency Stability/Temperature Code.
® XXXX [Refer to Ordering Information]

5. V—Voltage Code; 3=3.3V,2=2.5V.
— 6. xxxx — Frequency Code.
3-digits, frequencies below 100MHz
* 4-digits, frequencies 100MHz or greater
} } [See document 016-1454-0, Frequency Code Tables.]
2.00 Max
lH 7 HI -
Recommended Pad Layout Notes
071 [1.80] 1. JEDEC termination code (e4). Barrier-plating is
nickel [Ni] with gold [Au] flash plate.
— 2. Reflow conditions per JEDEC J-STD-020; +260°C
Cevpass + + + i maximum, 20 seconds.
6 5 4 3. MSL=1.
.165 [4.20]
079[200] | + + + 1
f 11 2 | 3
.100 [2.54] L
. [mm]
.200 [5.08] KeY: Tnch
Pin Assignments
Pin Symbol Function
1 EOH or N.C. Enable [std] or No Connect
2 N.C. or EOH No Connect or Enable [opt]
3 GND Circuit & Package Ground
4 Output RF Output
5 Output Complimentary RF Output
6 Vee Supply Voltage
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Ccs Model 637
Very Low Jitter LVPECL or LVDS Clock

Packaging - Tape and Reel

Tape Drawing
4.0 8.0 91.50 1.75 2.40

@@ooooedoj

|

8.4

7.9
1

o
: 2 50
(

el 5.70 . DIMENSIONS in MILLIMETERS
5.40
DIRECTION OF FEED
-
Reel Drawing
17.5 2.0

@60 2180

Dimensions in Millimeters

Notes

1. Device quantity is 1k pieces maximum per 180mm reel.
2. Complete CTS part number, frequency value and date code information must appear on reel and carton labels.

DOC# 008-0453-0 Rev.B www.ctscorp.com Page 8 of 8

©2015 CTS® Corporation. Information/product(s) subject to change. No warranty that product(s) will meet the stated specifications for customer specific applications or test
equipment. Visit www.ctscorp.com for list of applicable patent(s), more information, or to request a quote.



