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Model 638
Ultra Low lJitter LVPECL or LVDS Clock

Features
= Ceramic Surface Mount Package
= Ultra Low Phase lJitter Performance, 100fs Typical
» Fundamental or 3™ Overtone Crystal Design
= Frequency Range 80 —170MHz *

Part Dimensions:

= +2.5V or +3.3V Operation RV U O A A
= Qutput Enable Standard
= Tape and Reel Packaging, EIA-481

Standard Frequencies

* See Page 8 for common frequencies.
Check with factory for availability of frequencies not listed.

Applications

= SerDes = SONET/SDH/DWDM = Fiber Channel

= Storage Area Networking = PON = Medical Electronics

= Broadband Access = Ethernet/Gbe/SyncE = Test and Measurement
Description

CTS Model 638 is a low cost, high performance clock oscillator supporting differential LVPECL or LVDS outputs.
Employing the latest IC technology, M638 has excellent stability and low jitter/phase noise performance.

Ordering Information

Model Output Type Frequency Code Frequ.e'ncy Temperature Supply ReCRasing
[MHz] Stability Range Voltage
638 P XXX or XXXX 3 G 3 T
\ 4 4 v
Code Frequency Code Temp. Range Code Packing
Product Frequency Code * A -10°Cto +60°C T 1k pcs./reel
v C -20°Cto +70°C y
Code Output | -40°Cto +85°C Code  Voltage
P LVPECL - Pin 1 Enable G -40°Cto+105°C’ M +1.8vdc’
L LVDS - Pin 1 Enable 2 +2.5Vdc
E LVPECL - Pin 2 Enable v 3 +3.3Vdc
\ LVDS - Pin 2 Enable Code  Stability = Code  Stability = Code  Stability

6 J_rZOpme 4 +30ppm 2 +100ppm
5 +25ppm 3 +50ppm

Notes:

1] Refer to document 016-1454-0, Frequency Code Tables. 3-digits for frequencies <100MHz, 4-digits for frequencies 100MHz or greater.
2] Check factory for availability. Temperature codes Aand Conly.

3] Check factory for availability. Stability codes 2 and 3 only.

4] LVDS output only. Consult factory for availability.

Not all performance combinations and frequencies may be available.
Contact your local CTS Representative or CTS Customer Service for availability.

This product is specified for use only in standard commercial applications. Supplier disclaims all express and implied warranties and liability in connection with any use of
this product in any non-commercial applications orin any application that may expose the product to conditions that are outside of the tolerances provided in its specification.
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C(S
Electrical Specifications
Operating Conditions

Model 638

Ultra Low Jitter LVPECL or LVDS Clock

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Maximum Supply Voltage Vee = -0.5 - 5.0 Vv
1.710 1.8 1.890
Supply Voltage o
[Note 1] Vee 5% 2.375 2.5 2.625 \
3.135 3.3 3.465
Supply Current
LVPECL lcc Maximum Load 5 55 38
mA
LVDS - 45 66
-10 +60
-20 +70
Operating Temperature Ta = +25 °C
-40 +85
-40 +105
Storage Temperature Tste - -50 - +125 °C
Frequency Stability
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Frequency Range
LVPECL fo s 80-170
MHz
LVDS 80-170
Frequency Stability .
[Note 2] Af/fo 20, 25, 30,50 or 100 +ppm
Aging Af/fas First Year @ +25°C, nominal Vcc -3 - 3 ppm
1.] LVDS output only for +1.8V option.
2.] Inclusive of initial tolerance at time of shipment, changes in supply voltage, load, temperature and 1st yearaging.
Output Parameters
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Output Type - - LVPECL -
Output Load Ru Terminated to Vcc - 2.0V - 50 - Ohms
Vou Vee - 1.025 S Vce - 0.880
PECL Load, -20°C to +70°C Vv
Vor Vee - 1.810 o Vee-1.620
Output Voltage Levels
Vou Vce - 1.085 S Vce - 0.880
PECL Load, -40°C to +85°C \
Vor Vce - 1.830 o Vee - 1.555
Output Duty Cycle SYM @ Vec-1.3V 45 - 55 %
Rise and Fall Time Tr, T¢ @ 20%/80% Levels, RL =50 Ohms - 0.3 0.7 ns
Output Type - - LVDS -
Output Load Ru Between Outputs - 100 - Ohms
Von o 1.43 1.60
Output Voltage Levels LVDS Load \Y
VoL 0.90 1.10 -
Output Duty Cycle SYM @ 1.25V 45 - 55 %
Differential Output Voltage Voo RL =100 Ohms 247 330 454 mV
Offset Voltage Vos LVDS Load 1.125 1.25 1.375 V
Rise and Fall Time Tr, Tr @ 20%/80% Levels, R, = 100 Ohms - 0.4 0.7 ns
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C(S
Electrical Specifications

Output Parameters

Model 638

Ultra Low Jitter LVPECL or LVDS Clock

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 0.7Vce - -
Disable Input Voltage ViL Pin 1 or 2 Logic '0', Output Disabled - - 0.3Vce
Disable Time Triz Pin 1 or 2 Logic '0', Output Disabled - - 200 ns
Enable Time Triz Pin 1 or 2 Logic '1', Output Enabled - - 2 ms
80 - 124.9MHz, Bandwidth 12 kHz - 20 MHz - 200 fs
Phase Jitter, RMS tjrms
125 - 170MHz, Bandwidth 12 kHz - 20 MHz - 100 fs
Period Jitter, RMS pjrms - - 2.6 - ps
Period lJitter, pk-pk pjpk-pk - - 25 - ps
Enable Truth Table
Pin 1 or Pin 2 Pin 4 & Pin 5
Logic ‘1’ Output Enabled
Open Output Enabled
L Output Disabled,
Logic ‘0 .
High Impedance
Test Circuit
LVPECL LVDS
Vee - 2.0V
j ® ) CH2
g-\, iy (Thevenin Equivalent) é RL
== 50n 100 0
N £/ T
2 o () ‘o) an
+ - N\ 6 5
—{ mA ) CHL
R ] o = + + 0.01uF
6 5 ‘? S0n (Thevenin Equivalent) @@ GI\D — D.UT
st +1 0.01uF T
E"ﬂ (wm) — ’ DUT. Vee - 2.0V ’ i
S-UPPLV .\/ iy cC - 4. 1 ‘2
17 f
= Enable Input [std] \é EN.C' - Enable Input [std] N.C.
orN.C. or Enable Input [opt] or N.C. or Enable Input [opt]
Output Waveform
LVPECL or LVDS
= Tr TF =
ouT VoH
80%
VoS 500
20%
ouT
e UPTIME[Y — =] VoL
PERIOD [T]

DUTY CYCLE = t/T x 100 [%]
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Ccs Model 638
Ultra Low Jitter LVPECL or LVDS Clock

Electrical Specifications

Performance Data

Phase Noise [typical]
125.00MHz, LVPECL, Vcc= 3.3V, Ta = +25°C
i Agilent E50524A Signal Source Analyzer

PPhase MNoise 10,0048 Ref -20.00dBc/Hz I Tiwre
e r Carrier 124.998819 MHz 155220 dB || 39
T 1{ 10 Hz -79.6158 dBc/Hz =
. z{ 100 Hz | -107.2496 dBc/Hz Trigger to
-30.00 31 kHz ~135.3116 dBc/Hz Phase
41 10 kHz | H146.4547 dBc/Hz OISR Y3 bt .52 M
-40,00 5{ 100 kHz -151.5942 dBc/Hz
51 1 MHz H152.3050 dBc/Hz . Hold
000 +7{ 5 MHz ~1£3.7222 dBc/Hz
X{ Start |12 kHz
o Stop 20 MHz
Bl 00 Centar 10.006 MHz Single
Span 19.985 MHz
-70,00 == No1se ==
Anglysis Range X: Band Marker Continuous
80,00 Analysis Range ¥: Band Marker
i) Intg Noise: -86.0465 cnig / 4.988 MHz ——————
a0 0 RENS Noise: 70.5005 ur
il I 4,03938 mdeg Restart
i EM$ Jitter: 89.765 fsec
-100.0 Retidual FM: 196.931 Hz Manuat
1100 Trigger
2z ]
-120.0 Source
-130.0
-140,0
-150.0
1600
1700
-120.0

tart 10 Hz op 5 MHz
M o) ot ooy | Pow 3.3v]attn 0dB | Extref | 5ton |

Sy 2014-05-07 15:58

156.25MHz, LVPECL, Vcc= 3.3V, Ta = +25°C

[~ Agilent E5052B Signal Source Analyzer

pPhase MNoise 10.00dB; Ref 0.000dBC/Hz
0.000 p- r Carrier 156.248208 MHz 2,2370 dBmy
: B 870 dBc/Hz

1 g

2: 100 Hz -103.5425 dBc/Hz
-10.00 31 kHz -132.2609 dBc/Hz

4 10 kHz -149.0%31 dec/Hz

5: 100 kHz -155.2646 dBc/Hz
G: |1 |MHz -155.3277 dBc/Hz
=71 |20 MHz -158.3866 dBC/HzZ
-30.00 }i—Start12-kHz

-20.00

Center 10.006 MHz

=40.00 Span 19. 988 MHz

=== NOI5Ee ===

-50.00 Analysis Range x: Band Marker
Analysis Range ¥: Band Markar

Intg Nojse:| —85.3440 dBc / 19.9% MHZ

-60.00 RMS NOYser 76,4391 prad
4.37964 mdeg
-70.00 RM5 Jitter: F7.861 fsec

Residual| FM: 851.203 Hz
-80.00

-30,00

-100.0

-110.0 2

-1200

1300
-140.0 3
-150.0
-160.0 5 3

-170.0

Phase Moise Start 10 Hz
‘ |Phase Moise: Hold -

Cirl
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Electrical Specifications

Performance Data

Phase Noise [typical]
156.25MHz, LVDS, Vee= 3.3V, Ta = +25°C

[ Agilent E5052B Signal Source Analyzer
PPhase Moise 10.00d8f Ref 0.000dBc/Hz

-80.00

-90.00

-100.0

-110.0

-120.0

-130.0

-140.0

-150.0

-160.0

-170.0

Phase Moise Start 10 Hz

0.000p, Carrier 156.250603 MHz 2,251 dBry
1. 19 pz -71.4060 dBc/Hz
2 100| Hz -103. 9280 dBc/Hz
-10.00 31 kHz -128.6793 dBc/Hz
4: 10 kHz -145.7250 dBc/Hz
00 5: 100 kHz  -155.2785 [dEc/Hz
g G: |1 |MHz -154. 7760 dec/Hz
=71 |20 MHz -157.9162 dec/Hz
-30.00 ¥i-Start 12 -kHz
Stop 20| MHz
Center 10.006 MHz
-40.00 Spah 19.988 MHz
=== NOi5E|=2¢
50,00 Analysis Range x: Band Marker
Analysis range v: Band Marker
Intg Nojse: 584.7900 ded /) 19.99 MHz
-60.00 AMS Noisey BL.473 prad
4, 66806 mdeg
70,00 RMS Jitter: B2.987 fsec

Residuall FMi 932,804 Hz

‘ |Phase Moise: Hold RSl

Phase Noise Tabulated
Typical, Vec=3.3V, Ta = +25°C

Stop 20 MHz |

Model 638

Ultra Low Jitter LVPECL or LVDS Clock

PARAMETER SYMBOL CONDITIONS TYP  UNIT PARAMETER SYMBOL CONDITIONS TYP UNIT
LVPECL @ 125.00MHz LVPECL @ 156.25MHz
Phase Noise Single Side Band Phase Noise Single Side Band
@ 10Hz -79.62 @ 10Hz -75.60
@ 100Hz -107.25 @ 100Hz -103.54
i @ 1kHz -135.31 dBe/Hz . @ 1kHz -132.26 dBe/Hz
@ 10kHz -146.45 @ 10kHz -149.09
@ 100kHz -151.59 @ 100kHz -155.26
@ 1MHz -152.31 @ 1MHz -155.33
@ S5MHz -153.73 @ 20MHz -158.39
Phase Jitter, RMS tjrms Integration Bandwidth 12kHz - 20MHz ~ 89.77 fs Phase Jitter, RMS tjrms Integration Bandwidth 12kHz - 20MHz ~ 77.86 fs
PARAMETER SYMBOL CONDITIONS TYP  UNIT
LVDS @ 156.25MHz
Phase Noise Single Side Band
@ 10Hz -71.41
@ 100Hz -103.93
i @ 1kHz -128.68 dBe/Hz
@ 10kHz -145.73
@ 100kHz -155.28
@ 1MHz -154.78
@ 20MHz -157.92
Phase Jitter, RMS tjirms Integration Bandwidth 12kHz - 20MHz ~ 82.99 fs
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C(S

Mechanical Specifications

Model 638

Ultra Low Jitter LVPECL or LVDS Clock

Package Drawing Marking Information
- 7004020 ———= _ . ﬂ 1.40 WJ 1. **-Manufacturing Site Code.

i % {:E 127 ). YYWW — Date Code; YY — year, WW — week.
CTS**YYWW 4 5 6 3. O-Output Type; P or E = LVPECL, L or V = LVDS.
6380STV 500020 373 4. ST - Frequency Stability/Temperature Code.
® XXXX 3 2 1 [Refer to Ordering Information]

- % / 5. V-—Voltage Code; 3 =3.3V, 2 = 2.5V.
254 LJ - 6. xxxx— Frequency Code.
5.08 3-digits, frequencies below 100MHz
* 4-digits, frequencies 100MHz or greater
‘ ‘ [See document 016-1454-0, Frequency Code Tables.]
2.00 Max
b H B * -
Recommended Pad Layout Notes
>08 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
Cbypass 6 5 4 maximum, 20 seconds.

? 3
4.20

1

-

2.00
1 2 3
] 1.80 ‘-% Key: mm

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
DOCH 008-0539-0 Rev. E www.ctscorp.com
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Cfs Model 638
Ultra Low Jitter LVPECL or LVDS Clock

Packaging - Tape and Reel

Tape Drawing

——‘ 4.00 rﬁ 21.50 8.00 r 1.75 ——‘ 1.90 |w=—mo
T T

® ® 0 @ 0|6 o e

16.00

o B

DIRECTION OF FEED
—{ 540 |-=-— —_— Key: mm

173 ﬁ $F: 1.2/2.0

@13

120°

260 2180

@21

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.
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O
Ccs Model 638
Ultra Low Jitter LVPECL or LVDS Clock

Addendum

Common Frequencies Available — MHz

FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY FREQUENCY
CODE CODE CODE CODE

80.000000 800 156.250000 1562

100.000000 1000 156.253900 156E

120.000000 1200 156.253906 156A

125.000000 1250 161.132800 1611

133.000000 1330 167.372800 167A

148.351600 148A

148.500000 1485

150.000000 1500

153.600000 1536

155.520000 1555
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