E Connect

C(S
Model CASOP/L
Automotive Grade LVPECL or LVDS Clock _——

Features W

= AEC-Q200 Compliant

= Very Low Phase Jitter Performance, 500fs Maximum
= Ceramic Surface Mount Package

= QOperating Temperature Ranges to -40°C to +125°C
* Fundamental and 3™ Overtone Crystal Designs o Dimeneione.

= Frequency Range 13.5 - 160MHz * 5.0x3.2x 1.3mm * 60.7734mg
= +2.5V or +3.3V Operation [+1.8V available, LVDS only]
= Qutput Enable Standard

. * )
. Tape and Reel Packaglng, EIA-481 See Page 9 for common frequencies.
Check with factory for availability of frequencies not listed.

Standard Frequencies

Applications

= Automotive Electronics = Ethernet/GbE/SyncE = SerDes

= Mobile Multimedia/Infotainment = Audio/Video Systems = Medical Electronics

= [oT and IloT = Wireless Communication = Commercial Military & Aerospace
Description

CTS Model CA50P/L is a low cost, small size, Clock Oscillator [XO] developed for use in automotive electronics
operating over extended temperature ranges. CA50P/L has optional LVPECL or LVDS compatible outputs, offers
excellent stability and low jitter/phase noise performance.

Ordering Information

Output Frequency Code Frequency Temperature Supply

Model . Packaging
Type [MHz] Stability Range Voltage
CA 50 P XXX or XXXX 3 G L T
\ 4 A 4 A 4 v
Code Package Size Code Frequency Code Temp. Range Code Packing
50 5.0x3.2mm Product Frequency Code " ! -40°C to +85°C T 1kpcs./reel
v G -40°Cto+105°C’ v
Code  Output H  -40°Cto +125°C’ Code  Voltage
P LVPECL M +1.8Vdc
L LVDS N +2.5Vdc
v L +3.3Vdc
Code  Stability Code  Stabilty Code  Stability
5 +25ppm 3 +50ppm 7 +150ppm
4 +30ppm 2 +100ppm
Notes:

1] Refer to document 016-1454-0, Frequency Code Tables. 3-digits for frequencies <100MHz, 4-digits for frequencies 100MHz or greater.
2] Available with stability codes 4, 3, 2 and 7.
3] Available with stability codes 3, 2 and 7.

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 CA50P/L

Automotive Grade 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
S‘[‘Npo'zLyﬂ\m'tage Vee 5% 2375 25 2625 v
3.135 3.3 3.465
Supply Current
LVPECL = 55 80
o0 lcc Vee =+2.5V or +3.3V @ Maximum Load ) 45 . oA
LVDS Vee = +1.8 @ Maximum Load - 7 20
-40 +85
Operating Temperature Ta S -40 +25 +105 °C
-40 +125
Storage Temperature Tste o -55 - +125 °C
1.] LVDS output only for +1.8V option.
Frequency Stability
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Frequency Range
LVPECL 13.5-160
. fo Vee =+2.5Vor+3.3V 135 160 iHa
LVDS Vee =+1.8V 13.5-160
Fn{'ﬁg:xee;]cy Stability A/fo . 25,30, 50, 100 or 150 +ppm
Aging Af/fas First Year @ +25°C, nominal Vcc -3 o 3 ppm
2.] 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
Output Voltage Levels vor PECL Load, Temperature Range Ve 1025 i Vee - 0880
Voo Vec-1.810 S Vee-1.620
Output Duty Cycle SYM @ Vcc-1.3V 45 o 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
Output Voltage Levels Vo LVDS Load ) L3 160 \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 \
Rise and Fall Time Tr, Te @ 20%/80% Levels, R =100 Ohms - 0.4 0.7 ns
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C(S

Electrical Specifications

Output Parameters

Model CA50P/L

Automotive Grade LVPECL or LVDS Clock

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Start Up Time Ts Application of Vec - 2 10 ms
Enable Function Standby [oscillator stopped]
Enable Input Voltage Viy Pin 1 or 2 Logic '1', Output Enabled 0.7Vce - -
Disable Input Voltage Vi Pin 1 or 2 Logic '0', Output Disabled - - 0.3Vce
Disable Time TeLz Pin 1 or 2 Logic '0', Output Disabled - - 200 ns
Standby Current Ist Pin 1 Logic '0', Output Disabled - - 15 YA
Enable Time TeLz Pin 1 or 2 Logic '1', Output Enabled - - 10 ms
40MHz - 160MHz, Bandwidth 12kHz to 20MHz - 300 500 fs
Phase Jitter, RMS tjrms
10MHz - 39.999MHz, Bandwidth 12kHz to 5MHz - 500 <1 ps
Enable Truth Table
Pin 1 Pin4 &Pin 5
Logic ‘1’ Output Enabled
Open Output Enabled
o Output Disabled,
Logic ‘0 . :
High Impedance
Test Circuit
LVPECL LVDS
—~
o) chz
S‘;L {Thevenin Equivalent}
‘e a2 oy N
s i mA |} ) CH1
% \\. /"‘l —
T 8| z g
‘ - it 8 b 0.01uF
R <3 55 B
5 s la 50; (Theverin Equivalant) :SP\I;ELT‘ :/\." \I DT
LI il 0.01uF i g
;E”“ Y ':\_f":‘/} - DT, Vee - 20V i —T3
1 |2 3 7’
£ [ LN
] N -8 'J|\
e a o -
- Enable Input [std] .G Enable Input [std] N.C.
or N.C. or Enable Input [opt] or N.C. or Enable Input [opt]
Output Waveform
LVPECL or LVDS
e = T -
our Vo
} ¥ 80%
VoS 5om
20%
out J .
- UPTIME [t] - vou
. PERIOD [T]
DUTY CYQLE = t/T x 100 [%)]
DOCH 008-0569-1 Rev. B www.ctscorp.com Page 3 of 9

©2017 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.



|
ccs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Electrical Specifications

Performance Data

Phase Noise [typical]
50MHz, LVPECL, Ve = +3.3V, Ta = +25°C

P — . e —— . —————— Caree SO.001331 MG L6773 iy
20000 517 10 W[ -92.086% dBo/uz
2: 100 Mz  -120.6906 dbc/mz
0 3: 1 kmz -132.9684 dBc/Hz
4: 10 kW2 | -153.6242 dBc/m2
5: 100 knz -157.6464 dBc/mz
X 6: 1 MHZ -159.6164 dBc/nz
7: |5 Muz ~159. 8481 dBc/nz
B: 10 MHz  -159.4479 dBc/mz
o0 S 20 MMz - -15%8.8672 dBc/mz
x: start 12 kw2

oo | Ccenter 10.006 Mm2

. mus NHOISE =em
X analysis Range x: Band Marker
analysis Range v: Band Marker
Intg moise: -56.4712 dBc / 19.99 MHz
RMS Noise: 67.1356 prad
3.84659 mdeg
RMS Jitrer: 213.69%4 fsec
residual FM: 795.016 Mz

. 1: 10 w2 -67.01%0 dBc/Hz
2 100 Hz =101.3731 dBc/Hz
X 3: 1 knz -132. 8381 dBC/H2
4: 10 knz  -14%.3481 dBc/mz
$: 100 knz -150.8615 dBc/Hz
¥ 61 1 MHZ =156. 0960 dBc/Hz
74 10 Mhz  -157.7653 dBC/hz
>8 -158.1668 dBc/Hz

center 10,006 MHz
&0 0 Span 19.988 Wxz
wem NOTSE sem
Analysis mange x: Band Marker
X analysis range ¥: Band Marker
Intg woise: -B4.4801 dBc / 19,99 MHZ
PME wolse: B4.4329 prad
4,683765 mdeg
RMS Jitter: 134,378 fsec
residual FM; 912,025 Wz

i
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|
ccs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Electrical Specifications

Performance Data

Phase Noise [typical]
156.25MHz, LVPECL, Ve = +2.5V, Ta = +25°C

Agilent E50528 Signal Source Analyzer

P : : =3 r -  Camer 156, 248749 M2 0,1945 B
20.00 b 1: 10 W2 ~75.4204 z
2: 100 W2 -101.7671 dBo/H2
X 3:. 1 kMz =130.6451 dBc/Hz
4: 10 kuz -144.3710 dBc/Hz
5: 100 kwz -151.9755 dBc/n:
40,0 61 1 MWz -157,2561 dBC/wz
7i 5 MHz ~159. 3407 dBc/nz
8: 10 MHz  -159.6036 dBc/Wz
X >0 20 MHZ. - =159,9362 dBC/HEZ
1 start 12 kkz

Stop 20 MMz
0.00 | Center 10.006 Mnz

Span 19. 968 MH2
wem HOISE =em
0.00 | analysis Range x: Band Marker
Analysis range v: Band Marker
Intg woise: -86.1374 dBc / 19.99 MHZ
RMS Nofse: 69.7661 prad

3.9973 mdeg

PMS Jitter: 71.064 fsec
residual FM: 731,292 Wz

2000 A . . e G 49990080 Mz -2, 1517 cEim

»1: 10 Wz ~-79.285%7 dBC/HZ
2@ 100 M2 | -112.5600 dBc/W2
3: 1 knz =133.4856 dBc/H2
4: 10 khz | -144.2105 dBC/nz
§: 100 kHz | -149.2745 dbc/Hz

X 61 1 MMz -153.3344 T
7: |5 MH2 -153.8653 dBC/mz
8: 10 Muz | -155.4540 dBc/nz

X @1 20 M2z o =154.9378 dBo/M2
x: start 12 kwz

span 19,988 MMz
wem NOYSE sum
00 | analysis mange x: Band Marker
aralysis minge v: Band Marker

Noise: -81.4356 dBC / 19.99 MMz
RME Notse: 119,877 prad

b. 56846 mdeg
RMS Jitter: 381.583 fsec
resTdual F: 1.28002 knz
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|
ccs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Electrical Specifications

Performance Data

Phase Noise [typical]
100MHz, LVDS, Ve = +3.3V, Ta = +25°C

1
2:

3: 1 khz =129.4072 dBC/Hz
4: 10 kmz  =142,1200 dBc/nz
S: 100 knz -148.8512 dBc/Mz
61 1 MHZ -152.4211 dBc/nz
7: 10 MHz  -196.0387 dBc/Mz
»8: 20 MMz -156.051% dBC/MZ

2
X X Start 12 kw2

Stop 20 MMz

Center 10.006 Mnz

Span 19,988 mMHz
wen NOYSE som
Analysis mange x: Band Marker
Analysis mange v: Band Markar
Intg Nolse: -B1.6614 dBc / 19.99 MHZ
RMS notse: 116,801 prad

65.69219 m
RMs Jitrer: 185.895 fsec
residual FM: 1.15829 khz

156.25MHz, LVDS, Ve = +2.5V, Ta = +25°C

Agilent E50528 Signal Analyrer

1

Camin 156, 251143 Mz -5, 1694 dBry
dBC/ M2

>1: 10 Wz =70.1531
2: 100 Wz  -103.2119 dBc/mz
IV 3: 1 kHz -1258.9815 dBCc/H2
C 4: 10 kWz = -144.4484 dBc/M2
$: 100 knz -152.5475 dBc/mz
61 1 MHZ -159.4594 dBC/ni
7: 5 MM -158. 5637 dBc/Hz
8: 10 Mu; -159.2261 dBc/M
X 91 20-MH2. - -159.6203 dBc/Mz
»: Start 12 kWz

Span 19.988 MHz
. - = HOTSE wem
X analysis mRange x: Band Mmarker
Analysis range ¥: Band Marker
Intg Woise: -8%.5570 dBc / 19.99 MMz
FEMS Nolse: 74,5874 prad

RMS Jitter: 75.074 fsec
residual FM: 800.66 w2

-
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Ccs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Mechanical Specifications

Package Drawing Marking Information
- . e ' 1. **-Manufacturing Site Code.
CTS**D Z . Z /Z Z ] " 2. D-Date Code. See Table | for codes.
: | T e ; i T T 3. 0-Output Type; P or E = LVPECL, Lor V = LVDS.
_ CA500sTV e p T _ , , ) ‘ 4. ST - Frequency Stability/Temperature Code.
. @ XXXX . e C 7 7 ! [Refer to Ordering Information]
N T /_J‘///__-| 5. V- Voltage Code; 3=3.3V,2=2.5V.

6. xxxx— Frequency Code.
o . 3-digits, frequencies below 100MHz
' 4-digits, frequencies 100MHz or greater

— b
[See document 016-1454-0, Frequency Code Tables.]

Recommended Pad Layout Notes

1. Termination pads (e4). Barrier-plating is nickel [Ni]

9% R KRKAKRKY X i .
X W :’:’ with g0|d [Au]ﬂash plate .
Ceypass L .:.: 2. Reflow conditions per JEDEC J-STD-020; +260°C
:0:0 _ maximum, 20 seconds.
S5
K 3. MSL=1.
5055
5055
2.1
<
55
14 ¥ 1
*J 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

Table | - Date Code, Beginning year 2021

MONTH
JAN FEB  MAR APR MAY JUN JUL AUG  SEP OCT NOV DEC
YEAR §

2021 2025 2029 2033 2037 A B C D E F G H J K L M
2022 2026 2030 2034 2038 N P Q R S T u \ W X Y
2023 2027 2031 2035 2039 a b c d e f g h j k I m
2024 2028 2032 2036 2040 n p q r s t u \Y w X y z
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Cs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Packaging - Tape and Reel

Tape Drawing

——1 4.00 !<7 @1.50 7 [-— 8.00 —= r 1.75 —T 1.70 f==—o

® ® ® @ ®|lo 0| e
5.50
* 12.00
5.;0 I $ — q} - 4} I _H_
—= 360 |~—-—0 m» Key: mm

Reel Drawing

123 T 4?): 12120

213

120°

280 @180

221

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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ccs Model CA50P/L
Automotive Grade LVPECL or LVDS Clock

Addendum
Common Frequencies Available — MHz
FREQUENCY FREQUENCY FREQUENCY FREQUENCY
FREQUENCY C%UDE FREQUENCY C%UDE FREQUENCY C%DE FREQUENCY C%DE
25.000000 250
50.000000 500
74.175800 74A
74.250000 742
100.000000 1000
125.000000 1250
133.000000 1330
150.000000 1500
155.520000 1555
156.250000 1562
160.000000 1600
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