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Raltron Electronics Introduction

Founded in 1983, headquartered in Miami ,Fl .

Design, manufacturing and distribution of frequency management
and loT related products including:

= Precision crystal oscillators (VCXO s, TCXOs, OCXO s), crystal and ceramic
resonators.

= Microwave components: VCO’s, PLL’s, custom modules.
= Filters( SAW, crystal).

= LTCC products ( filters, baluns, diplexers)

= Antennas and RF Cable Assemblies

= Audio Products

Worldwide operations and distribution.

Global presence through a network of sales offices, representatives
and distributors.
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Technology Road Map — Clock Oscillators

SIZE
(mm)

14 x 9.8 x4.7
7.0x5.0x1.8

50x3.2x1.1

3.2x2.5x1.0

2.5x2.0x0.8

2.0x1.6x0.8

1.6x1.2x0.3
1.2x1.0x0.3

FREQUENCY

1-250 MHz

32.768 kHz,
1-1500 MHz

32.768 kHz,
1-1500 MHz

32.768 kHz,
1.8 =300 MHz

32.768 kHz,
1-250 MHz

32.768 kHz,
1-250 MHz

2 - 80 MHz
2 — 80 MHz

= Internal Construction: Fundamental Mode,
PLL, 39 OT, Analog Multiplication
» Stability: up to == 10ppm (all conditions)
-40°C ~ +85°C

= Jitter: down to 50 fs (12kHz ~ 20MHz) RMS

= Low supply voltage: 1.8V, 2.5V, 3.3V

= Range supply voltage: 1.7V ~ 3.3V

* Qutput waveform:  LVPECL, LVDS,
HCMOS, HCSL

= Presence on references designs

APPLICATION
Industrial, Fiber Transmission, Wireless
Transmission, Networking



Clock Oscillators Application: Data Centers - Servers

Performance needs
Low Phase Jitter — Down to 50fs (fundamental crystal)

VERUALISE s sle st it Output Logic Options; HCMOS, LVPECL, LVDS and HCSL
. 5 Input Voltages; +1.8V, +2.5V, +3.3V
EE | w—.  Flaxble expansion Frequency Stability £25ppm
) by adding distributed DCs .
it Operating Temperature, -40°C to +105°C
Virtualization through 2.0x1.6mm, 2.5x2.0mm, 3.2x2.5mm packages

high—capacity, low-latency connections

Carrier
| Controller

Cloud/Hybrid/On-premises servers
Web Server
FTP Server
File Server
Data Storage

DCX spreading
DC in the metro area

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOf FrEq uency Management Do not copy or distribute without written permission
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Clock Oscillators Application: Network Solutions

Performance Needs

Low Phase Jitter — Down to 50fs (fundamental crystal)

Fam 5 £ S5 . OutputLogic Options; HCMOS, LVPECL, LVDS and HCSL
m— Input Voltages; +1.8V, +2.5V, +3.3V
P ~ — Ca— Frequency Stability +25ppm
tEe i Operating Temperature, -40°C to +105°C

-"i —_* _\ Ft L_:f n_dmnj”m'""‘"“‘" 2.0x1.6mm, 2.5x2.0mm, 3.2x2.5mm packages
Applications
Wireless Infrastructure
Network Communications
Ethernet/Gbe/SyncE
SerDes
Fiber Channel - PON

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOI’ Freq uency Management Do not copy or distribute without written permission
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Clock Oscillators Applications: PCle Express

Performance Needs

HCSL Output Logic

Low Phase Jitter -Down to 50fs (fundamental crystal)

Input Voltages; +1.8V, +2.5V, +3.3V o

Frequency Stability +25ppm

Operating Temperature, -40°C to +105°C

2.0x1.6mm, 2.5x2.0mm, 3.2x2.5mm packages PCI Express Device A PCI Express Device B

Common Frequency - 100MHz l Device Core ‘ ‘ Device Core |
PCI Elxpr?ass Core {PCI Expriss Core

Applications g;“‘-’i‘ﬁ;:x; :

PCl Express [PCle] o

Data Storage Systems Mgl 1l

Ethernet Line Cards — :

Serial ATA Express [SATAe] Lok

AMD, TI, Intel, Mellanox, and Nvidia Chipsets U

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOf Freq uency Management Do not copy or distribute without written permission
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Clock Oscillator Applications: Fiber Optic Transceivers

Performance needs

Low Phase Jitter — Down to 50fs (fundamental crystal)
Output Logic Options; HCMOS, LVPECL, LVDS and HCSL
3 Voltage Options: +1.8V, +2.5V, +3.3V

Frequency Stability £50ppm

Operating Temperature, -40°C to +105°C

2.0x1.6mm packages

Common Frequencies — 156.25MHz & 312.5MH:z

PSRR - Better than 100 dB down at 1Mhz and higher
Differential Output Swing: 1.2V typ

Output Characteristcs

Output Symbol | Condition min typ max Unit
LVDS 0.5 0.7 0.9
High Drive LVD3 Vo Swing (Diff) 0.5 1.2 1.6 v
LVPECL 0.7 0.85 1
HCSL 0.7 0.85 1

Chips Sets — Coherent (Finisar),Intel, Broadcom (Avago),
Cisco (Acacia), InnolLight, Accelink, Eoptolink, Hisilicon,
NeiPhotonics

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOI’ Freq uency Management Do not copy or distribute without written permission
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Phase Noise Plots

LvDS / HCSL at 1.8 VDC @ 156.25MHz
Fundamental Mode Crystal <50fs
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LVDS / LVPECL / HCSL at 2.5 VDC @ 156.25MHz

Fundamental Mode Crystal <50fs
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LVDS / LVPECL / HCSL at 3.3 VDC @ 156.25MHz
Fundamental Mode Crystal <50fs
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This document contains confidential and proprietary information of Raltron.
Do not copy or distribute without written permission
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Raltron Solutions — LVPECL/LVDS/HDLVDS/HCSL

Clock Oscillators High Frequency Ultra Low lJitter
S,

Output type for
Output Type LVPECL — LVDS — HDLVDS-HCSL Network and Server Bus
Package Sizes (mm) 3.2x2.5, 2.5x2.0, 2.0x1.6 Multiple footprint options
: 1.8V (LVDS-HDLVDS) :
Voltage Options 2.5V, 3.3V 3 voltage options
Frequency Range 70MHz to 625MHz

Temperature Stability +20ppm -40 to +105°C ExceIIer?t temperature stability
and wide temperature range
Differential Output Swing 0.8V min/1.2Vtyp/ 1.6V max Values only for High Drive LVDS

100MHz, 106.25MHz, 122.88MHz,
150MHz,153.6MHz, 156.250MHz,
Common Frequencies 159.375MHz, 161.1328125MHz,
187.5MHz, 200MHz, 212.5MHz,
312.5MHz, 625MHz

Common Server and Network
Frequencies

Phase lJitter Down to 30fs (fundamental crystal) Excellent Jitter

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOf FrEquency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company



RALTRGI]

312.5 MHz Specification (LVPECL)
= RAELITROI]

A Rami Tecunorosy Company

LVPECL CLOCK OSCILLATOR

Page 1 of 5

B ELECTRICAL SPECIFICATION

CP3225-312.500-3.3-50-X-T-TR

PARAMETER SYMBOL CONDITIONS VALUE UNIT
Nominal Freguency fo Ta=25"C 312.500 MHz
Supply Voltage Voo Vee +10% 3.3 VDC
Supply Current, max Is Vee; Ta=+25°C; 70 mA
Operating Temperature Range Ta -40 ~ +85 °C
Storage Temperature Range Tistg) Absolute max -55 ~ +125 °C
Qutput Logic Type LVPECL
Inclusive of 25°C Tolerance and Changes due to
Freq. Stability, max. Afifo Operating Temperature, Supply Voltage, Load +50 ppm
Variation and Aging
. Vece-1.085Y min. to
Vou Logic “1" Level \ee-0.880V max. VDC
Output Voltage Vce-1.810V min. to
VoL Logic “0" Level Vee-1.620V max. vDC
Qutput Load Connected between Out and Complementary Out 50 0
Pin 1: High, Pins 4 & 5 — Oscillation (Enabled), min 0.7 x Vec v
Enable / Disable Function E/D Pin 1: Low, Pins 4 & 5 — High Impedance
: 0.3 x Vce
{Disabled), max
Symmetry (Duty Cycle) DC @50% Vdd 45 ~ 55 %
Rise and Fall Time, typ/max tr/ tf @20% to 80% Vdd 400 ps
Standby Current, max Ist 30 uA
Start up Time, max Tstan 10 ms
Differential Output Voltage, min 0.4 Vp-p
Jitter, RMS, typ J 15, 12kHz < Fj< 20MHz 30 fs

Global Solutions for Fre

ncy Management

This document contains confidential and proprietary information of Raltron.

A Baml TecHnoregy Company

Do not copy or distribute without written permission



312.5 MHz Phase Noise (LVPECL)

_ Frequency:312. 500000MHz Load:LVPECL Size:32256
Vdd: 3. 3V System:Agilent E5052A
No, 1 IC : CF7060G1P

% Agilent E50524A Signal Source Analyzer
PPhase Moise 10,0048 Ref -20.00d8¢/Hz

20,00 ’ r Carier 312502161 MHz rEL N dBm DCP r Yoltage
" 1: 10 Hz -51.9103 dBc/Hz ' = =
i 2: 100 Hz  -86.0474 dBc/Hz DC Power Output
30,00 3: 1 kHz  -120.7964 dBcHz ON
4: 10 k:z -145.9350 j_g:j’nz
40,00 54--100-kHz- 1533023 c/Hz QWer
G: 1 MHz +155.9293 dBc/Hz .Dc i - Mam
50,00 7: 10 MHz | -160.4042 dBc/Hz 3.3¢ |
=8
-50.00 X

: 20 MHz  -160,3059 dBc/Hz YT N T
: Start 12 kHz Min Pwr Yoltage Limit

Stop 20 MHz ' oy |
Center 10.00& MHz -

70,00 Span 19.988 MHz Max Pwr Yoltage Lirit

== No15e ==

-80,00 Analysis Range X: Band Marker 16¥ i

Analysis Range ¥: Band Marker

— Intg Moise: -36.7674 dBc / 19.63 MHz DC Power Delay
7] RMS Nodise: 64,8843 prad 100ms [
o 3.71762 mdeg : Babet .
-100.0 EMS Jitter: 33,045 fsec
Residual FM: 692.864 Hz Return
-110.0

-120.0
1=0.0 3

-140.0

-150.0
4
-160.0 ML

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons fOI’ Freq uency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company




m—— RALTROI)

RALTRGI]

312.5 MHz Specification (HDLVDS)

A Rami TechvoLosy Company

HIGH DRIVE

LVDS CLOCK OSCILLATOR

Pags 1 of 3

B ELECTRICAL SPECIFICATION

CLH2520-312.500-1.8-20-X6-T-TR-NS1

PARAMETER SYMBOL CONDITIONS VALUE | UNIT
Nominal Frequency fo Ta=25°C 312500 | MHz
Supply Voltage Vee Vee 5% 1.8 VDC
Supply Current, max s Vee: Ta=+25°C; 135 mA
Inclusive of 25°C Tolerance and Changes due to
Freq. Stability, max Affo | Operating Temperature, Supply Voltage, Load, First Year +20 ppm
Aging
Operating Temperature Range Ta -40to+105| °C
Storage Temperature Range Tistg | Absolute max 55t0+125| °C
Qutput Logic Type HDLVDS
Differential Qutput Swing, min / typ 800/1200 | mV
Symmetry (Duty Cycle) DC @50% Vdd 45 to 55 %
Rise Time and Fall Time tr/tf | @20% to 80% Vdd 175 ps
Qutput Load (*AC Coupled) - Connected hetween Out and Complementary Out 100 Q
. . Pin 1: High, Pins 4 & 5 = Oscillation (Enabled), min 0.7 x Vee V
Enable / Disable Function ED  I'BinT: Low, Pins 4 & 5 - High Impedance (Disabled), max | 0.3x Vee |V
Standby Current Ist 70 mA
Start Time 10 ms
Jitter, RMS, max J 15, 12kHz < Fj<20MHz 50 fs

Global Solutions for Frequency Management

This document contains confidential and proprietary information of Raltron.
Do not copy or distribute without written permission
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RALTRGI]

312.5 MHz Phase Noise (HDLVDS)

pPhase Noise 10.00dB/ Ref -20.00dBc/Hz

-20.00 b Carrier 312499787 4%Hz  -1.5076 dBm
i 1:] 1/knz -101.8410 dBc/Hz
2: 10 kHz -132.5370 dBc/Hz
-30.00 3: 100 kHz -157.0183 dBc/Hz
4: 1 MHz -160.8371 dBc/He
5:1 10 MHz -162.1915 dec/Hz
-40.00 o 20 MHz =162:1116 dBc/Hz
X: srart 12 kHz
stop 20 MHZ
-50.00 Center 10.006 MHZ
span 19. 988 MHz
-60.00 ——]Npisel—
: Analysis Range ¥: Band Marker
Analysis Range ¥: Band Mmarker
70,00 Intg Nojse: -87,9930 dec / 10.69 MHZ
RMS Nojse: 56. 3465 prad
3.22842 mdeg
-80.00 RMS [ Jitter: 28.697 fsec
Residual FM: 578,109 Hz
-50.00
-100.0
d
-110.0 7
-120.0
-130.0
-140.0 2
-120.0
[
-160.0 )
4
170.0 2
“180.0 5 Z2s 185k 7 o A 100M

This document contains confidential and proprietary information of Raltron.

Do not copy or distribute without written permission

A Baml TecHnoregy Company



RALTRGI]

625.0 MHz Specification (LVDS

RALTROI)

A Rawmi TecunoloeY Company

ULTRA LOWIJITTER

LVDS CLOCK OSCILLATOR

Page 1 of 3

H ELECTRICAL SPECIFICATION

CL3225-625.000-3.3-25-X-T-TR

L. 2

PARAMETER SYMBOL CONDITIONS VALUE UNIT
Nominal Frequency fo Ta= +25°C 625.000 MHz
Supply Voltage Ve Vee +5% 3.3 VDC
Supply Current, typ/max ls Ta= +25°C 20, 40 mA
Operating Temperature Range Ta -40 ~ +85 °C
Storage Temperature Range Tsig) Absolute max -55 - +125 °C
Output Logic Type LVDS
Inclusive of 25°C Tolerance and Changes due to
Freq. Stability, max Afffo Operating Temperature, Supply Voltage, Load, and First +25 ppm
Year Aging
Vou 1.43 \
Output Voltage, typ Vo 110 v
Output Offset Voltage, min/typ/max Vs 1.125/1.25/1.375 \/
Output Offset Error, max 50 my
QOutput Load Connected between Qut and Complementary Out 100 Q
Pin 1: N.C. (Open) or High Pin 4 & 5 — Oscillation Vee v
Enable / Disable Function E/D (Enabled), min
Pin 1: Low Pin 4 & 5 — High Impedance (Disabled), max GND v
Differential Output Voltage, min/typ 250/350 mV
Differential Output Error, max AVop 50 mV
Symmetry (Duty Cycle) DC @50% Waveform 45 ~ 55 %
Rise Time / Fall Time, typ,max tr/tf @20% to 80% Waveform 300, 500 ps
Disable Delay Time, max 200 ns
Enable Delay Time, max 10 ms
Start-up Time, max te 10 ms
Stand By Current, max 30 PA
RMS Phase Jitter, typ/max J 15, 12kHz < F; < 20MHz 20/30 fs

Global Solutions for Fre

ncy Management

This document contains confidential and proprietary information of Raltron.

Do not copy or distribute without written permission
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LVDS — MHz Clock Oscillators — Ultra Low lJitter Clock Oscﬂlators -
Optical Transceivers ’
—

Supply Voltage Frequency Stability

Part Number Size (mm) Output Oscillation Mode (V) (MHz) (ppm) Jitter (fs)
CLF2016-156.250-1.8-50-X-T-N1 2.0x1.6 LVDS Fundamental 1.8 156.25 +50 47.8 typ
CLF2016-156.250-1.8-50-6-T-N1 2.0x1.6 LVDS Fundamental 1.8 156.25 +50 47.8 typ
CLF2016-156.250-3.3-100-6-T-N11 2.0x1.6 LVDS Fundamental 3.3 156.25 +100 50 max
CLF2016-156.250-J-50-X-T-N1 2.0x1.6 LVDS Fundamental 2.5~3.3 156.25 +50 50 max
CLF2520-156.250-J-50-X-T-N1 2.5x2.0 LVDS Fundamental 2.5~3.3 156.25 +50 50 max
CLF2520-156.250-1.8-50-X-T-N1 2.5x2.0 LVDS Fundamental 1.8 156.25 +50 48.7 typ
CLF2520-156.250-1.8-50-6-T-N1 2.5x2.0 LVDS Fundamental 1.8 156.25 +50 47.8 typ
CLF3225-156.250-1.8-50-X-T-N1 3.2x2.5 LVDS Fundamental 1.8 156.25 +50 47.8 typ
CLF3225-156.250-J-50-X-T-N1 3.2x2.5 LVDS Fundamental 2.5~3.3 156.25 50 50 max
CLH2520-312.500-1.8-20-6-N31 2.5x2.0 LVDS Fundamental 1.8 312.5 +20 50 max
CL2520-312.500-2.5-50-X-T-N2 2.5x2.0 LVDS 3rd Overtone 2.5 312.5 +50 50 max
CLF2520-312.500-3.3-50-X-T-N1 3.2x2.5 LVDS Fundamental 3.3 312.5 +50 47.8 typ
CL3225-625.000-3.3-25-X-T-N2 3.2x2.5 LVDS Fundamental 3.3 156.25 +25 30 max

. This document contains confidential and proprietary information of Raltron.
. GIObaI SOIUtlons for Frequency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company


http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2016-156.250-1.8-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2016-156.250-1.8-50-6-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2016-156.250-3.3-100-6-T-N11.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2016-156.250-J-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2520-156.250-J-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2520-156.250-1.8-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2520-156.250-1.8-50-6-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF3225-156.250-1.8-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF3225-156.250-J-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLH2520-312.500-1.8-20-6-N31.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CL2520-312.500-2.5-50-X-T-N2.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CLF2520-312.500-3.3-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CL3225-625.000-3.3-25-X-T-N2.pdf

LVPECL — MHz Oscillators — Ultra Low lJitter Clock Oscillators —
Optical Transceivers
—

Supply Voltage Frequency Stability

Part Number Size (mm) Output Oscillation Mode (V) (MHz) (ppm) Jitter (fs)
CPF2016-156.250-3.3-50-6-T-N1 20x1.6 LVPECL Fundamental 3.3 156.25 150 50 max
CPF2016-156.250-J-50-X-T-N1 20x1.6 LVPECL Fundamental 2.5~3.3 156.25 150 50 max
CPF2520-156.250-3.3-50-X-T-N1 2.5x2.0 LVPECL Fundamental 3.3 156.25 150 70 max
CPF2520-156.250-3.3-50-6-T-N1 2.5x2.0 LVPECL Fundamental 3.3 156.25 150 50 max
CPF2520-156.250-J-50-X-T-N1 2.5x2.0 LVPECL Fundamental 2.573.3 156.25 150 50 max
CP3225-312.500-3.3-50-X-T-N2 3.2x25 LVPECL 3rd Overtone 3.3 312.5 150 33 typ

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons for Frequency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company


http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CPF2016-156.250-3.3-50-6-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CPF2016-156.250-J-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CPF2520-156.250-3.3-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CPF2520-156.250-3.3-50-6-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CPF2520-156.250-J-50-X-T-N1.pdf
http://www.raltron.com/webproducts/specs/CLOCK_OSCILLATOR/CP3225-312.500-3.3-50-X-T-N2.pdf

Raltron Solutions — HCMOS Clock Oscillators

Output Type HEMOS Netwc?rllit: :(:I leczzts)rPoints
Package Sizes (mm) 2.5x2.0, 2.0x1.6,1.6x1.2 Multiple footprint options
Voltage Options 1.8V, 2.5V, 3.3V 3 voltage options
Frequency Range 70MHz to 220MHz
Temperature Stabiltiy +25ppm -40 to +105°C BralCh e HELY

and wide temperature range
50MHz, 53.125MHz, 100MHz,
106.25, 122.88MHz, 150MHz
153.6MHz, 156.250MHz,
159.375MHz

Common Frequencies Common Network Frequencies

Phase Jitter Down to 150 fs Excellent Jitter

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons for Frequency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company



Raltron Solutions — HCSL Clock Oscillators

Output Type HCSL Output type for PCle Bus
Package Sizes (mm) 3.2x2.5, 2.5x2.0, 2.0x1.6 Multiple footprint options
Voltage Options 1.8V, 2.5V, 3.3V 3 voltage options
Frequency Range 27MHz to 220MHz

Excellent temperature stability

_ B _ +105°

Temperature Stabiltiy 50ppm -40 to +105°C ) QD RIS

Common Frequencies 100MHz, 125MHz, 156.250MHz Common PCle frequencies
Phase lJitter Down to 50fs (fundamental crystal) Excellent Jitter

. This document contains confidential and proprietary information of Raltron.
l GIObaI SOIUtlons for Frequency Management Do not copy or distribute without written permission

A Baml TecHnoregy Company



Technology Map — Tuning Fork

Size Freq
(mm) (kHz)

4.1x1.5x0.9 32.768
3.2x1.5x0.8 32.768
Ceramic 2.0x1.2x0.6 32.768
1.6x1.0x0.5 32.768
1.2x1.0x0.4 32.768

Package

This document contains confidential and proprietary information of Raltron.
Do not copy or distribute without written permission

Global Solutions for Frequency Management
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Technology Map — Crystals SMD

SIZE (mm) FREQUENCY (MHz)

HC-49S-SMD 3-80

5.0x3.2x1.0 8-150

3.2x2.5x0.9 8-160

2.5x2.0x0.5 12 - 80

2.0x1.6x0.5 16 — 80

sSmaller Packages

1.6x1.2x0.3 24-380 = Downtol.2x1.0x0.3mm
1.2x1.0x0.3 30-80 sImproved Stability

=  Down to +10 ppm -40°C ~ +105°C

"Higher Frequencies
= ~300MHz Fundamental

This document contains confidential and proprietary information of Raltron.

GIObaI SO|uti0nS fOr Frequency Management Do not copy or distribute without written permission
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Technology Road Map — VCXO-VCSO

——
VCXO VCSO

SIZE FREQUENCY
(mm) (MHz) SIZE FREQUENCY
9.0x14x5 125 - 800 (mm) (MHz)
(SAW)
7.0x5.0 400 - 1000
9.0x14x5 1-1500
(Crystal)
50x7.0x1.5 1-1500
(Crystal) * Internal Construction: Fundamental Mode
* Supply Voltage: 3.3V
5.0x3.2x1.0 1-1500 * APR (absolute pull range): +50ppm max
(Crystal) * Low lJitter: down to 0.03ps (12kHz ~ 20MHz) RMS

* Phase Noise: -156dBc /Hz Noise Floor

o Wavef : LVPECL
* Internal Construction: Fundamental Mode, PLL, 3" OT, Output Waveform ¢

Analog Multiplication, SAW APPLICATION

* Temperature Stability: to +20ppm (all conditions) 400 GHz Ethernet,, SD/HD video, Test Instrument,

* APR (?bSOIUte pull range): to £150ppm Clock and Data recovery, Clock Generation,Metro
* Low Jitter: down to 50fs (12kHz ~ 20MHz) RMS

* Low Phase Noise: down to -175dBc /Hz Noise Floor
* QOutput Waveform: LVPECL, LVDS, LVCMOQOS, HCSL

APPLICATION
SONET/SDH, Networking, SD/HD video, Test Instrument, Clock and Data recovery, Clock Generation

I I . This document contains confidential and proprietary information of Raltron.
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Technology Map — Stratum Il SMD VCTCXO/TCXO

*STRATUM 111
.

SIZE FREQUENCY VOLTAGE Frequency Stability OUTPUT
(mm) (MHz) (vDC) -40 to +85°C WAVEFORM
Clipped Sine
50x7.0x1.5 10-52 2.5t05.0 0.20 ppm Wave & CMOS
Clipped Sine
50x3.2x1.5 10-52 2.7t05.5 0.20 ppm Wave & CMOS

* Tighter Stability: to + 0.1 ppm, -10° C ~+ 60° C
e Stratum 3 Compliant: + 0.28 ppm over -40° C ~+ 85° C

+ 4.6 ppm overall including 20 years Aging
* Low Phase Noise Performance: -135 dBc /Hz at 1 kHz and -150 dBc¢/Hz on the floor

* Low Power Substitute for OCXO for short haul applications
* 5G Open RAN and Backhaul applications
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Quick Summary — Raltron OCXO'’s

SIZE FREQUENCY
(package) (MHz)
TH DIP 14 1-100
SMD DIP 14 style 1-100 * Smallest Packages: 9 x 7 mm OCXO
TH 2x2x1 10 — 300 * Frequency Range: 1 t0.3'00.000 MHz
* Best Temperature Stability: £ .1 ppb (-40°C to +85°C)
U Eare e * Aging: 0.5ppb/day / 50ppb/1%t year
SMD 1.0x0.9x0.5 1-160 * Thru Hole and Surface Mount
SMD9X14 10_50 -130dBc/Hz 10 Hz
-150dBc/Hz 100 Hz
SMD 9 x 7 5 -~ 40 Phase Noise, typ
-160dBc/Hz 1kHz
-170dBc/Hz 10kHz

Typical Values for 1I0MHz OCXO

APPLICATION

Telecomcation, Base Stations, Test and Measurement Equipment, IEEE 1588
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OCXO 9x7 mm

Electrical Specifications

PARAMETER SYMBOL CONDITION VALUE UNIT
Min. Typ. Max. -
Frequency Range* fo 5.000 40.000 MHz & OCXO SERIES 7000
Nominal Frequencies 10,12.8,13,19.2, 20, 25,25.6,30.72, 38.88, 40 MHz
Supply Voltage Vs Vs £5% 3.135 33 3.465 v
Ps Steady state, @ 25°C 0.35 0.5
Power Consumption W P
Psw During warm-up (@ 25°C 0.8 0.9 3]
B -
: Vs, Ta=+25°C, within =100ppb of final : : o
Warm-up Time fw frequency with reference after 1 hour on 3 o
s . , Ta=+25°C, Vc at center, before
Frequency Calibration Afify shipment -500 +500 ppb
Frequency Stability vs. .
e Afifo (Ta) | Over Operating temperature range -10 +10 ppb o
&

Frequency Stability vs. Supply Afify s o N ~
Voltage (AVee) | TA=25°C. Vs£5% -10 £5 +10 ppb
Aging, after 30 days of Af/Aty | Per day -5 +5 ppb
operation AfIAt, | First year -300 +300 ppb
Operating Temperature Range* -40 +85 °C PIN SYMBOL FUNCTION
Storage Temperature Range Tistz) -40 +85 °C 1 N/CorV. No connect or Voltage Control

2 GND G d
Control Voltage Range Ve 02 L5 2.8 v o

3 OuTPUT Output
Frequency Tuning Range AfIf +5 ppm 4 Vee Supply Voltage
Slope Positive - - - - 1

*Not any Combination Frequency-Operating Temperature Range- Stability is available. Please consult factory

. This document contains confidential and proprietary information of Raltron.
Global Solutions for Fr Do not copy or distribute without written permission
I
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OCX09X14 mm

N

Electrical Specifications

PARAMETER SYMBOL CONDITION . “4065;‘5“]
Min. Typ. Max. Lal
Frequency Range* fo 10.000 50.000 MHz VAREING i
S v Ve 459 3.135 3.3 3.465 v e %E
Uy oltage f s +, 5
e ) i 475 5.0 5.25 5 E
Ps Steady state, @ 25°C 1.5 W ml‘n.;c.\{-mx .
Power Consumption :ﬁ
Ps.w During warm-up ,@ 25°C 2.5 W z3
FRONT VIEW GZ
W Ti o Vs, Ta=+25°C, within +100ppb of final 5 . e
arm-up fime W frequency with reference after 1 hour on min t
Frequency Calibration Affy Ta:+2§=C. after 15mins power on ref, 200 +200 ppb m:ct)a(a(]:;(g;aa;c\;lm:nm-nmx
to nominal frequency !
Frequency Stability vs. e Measurement referenced to ’
Temperature® Afffo (Ta) (Ffmax+fmin)/2. See Table 5 +5 ppb BOTTOM VIZW ""1035)
Frequency Stability vs. Supply Afifo CoEe _ A I
Voltage (AVcd) Ta=25°C, Vs+5%, load=15pF -5 +5 ppb . i ‘ ‘D
-y Stability vs. Loz . &3 b
f;_eﬁ‘}“?mv Stability vs. Load | s, (A1) | Ta=25°C, Vs, load=15pF=5% -5 +5 ppb = Eb
ariation ! ly
1
AffAts | Per day -3.0 +3.0 ppb R N gl"'
Aging, after 30 days of ) e { R
operation Af/Aty | First year -500 +500 ppb 30 (L8] L
AfiAty | 10 years -3 +3 ppm ‘lﬂs-%“:]- 4
Operating Temperature Range* See Table 1 -40 +85 °C
Storage Temperature Range Tista -40 +105 °C PIN SYMBOL FUNCTION
Short Term Stability =ls 0.05 ppb 1 N/Cor V¢ No connector or Control Voltage
Control Voltage Range Ve 0 1.65 3.0 Vv 2 N/C No connect
Ve =0V -4 -2 ppm 3 GND Case/Ground
Frequency Tuning Range Ve = 1.65V -200 +200 ppb 4 OUTPUT RF Output
Vo= 3.3V = o ppm 5 N/C No connect
6 Vs Supply Voltage
Linearity -10 +10 %

I . This document contains confidential and proprietary information of Raltron.
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Contact

http://www.raltron.com
Raltron Electronics
10400 N.W. 33rd Street
Miami, FL 33172, U.S.A.
Phone: 305 593 6033
Fax: 305 594 3973

RELTR.“ Global Solutions for Frequency Management
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