
Ultra Low Jitter 
Crystal Oscillator
for High Speed 
Optical Modules

Key Features
Various packages: 7.0 x 5.0 mm,
5.0 x 3.2 mm, 3.2 x 2.5 mm, 
2.5 x 2.0 mm, to support flexibility
and miniaturization of PCB design
Ultra low integrated phase jitter 
50fs, 12kHz to 20MHz 

Low phase jitter, as low as 50fs @
156.25MHz 

Multiple options for differential 
signal output: LVPECL /LVDS/HCSL

Operation supply voltage: 1.8V, 2.5V 
and 3.3V 

Pb-free/RoHS compliant

Application
Optical transceiver modules for 
data center, switch and router

Silicon photonics

Testing and Instrument

High Speed A/D, D/A Converters

Overview

*Figure 1: Structure of PAM4 coherent optical design 
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Wide operation temperature range, 
-45°C to 85°C, 105°C or 125°C

Rapid adoption of 5G technology and IoT devices which drive the 
demand of high data rate optical modules, especially from data 
center for inter and intra communication purpose. Increase the 
optical module data rate from current 100Gbps to 
400Gbps/800Gbps is an efficient way to upgrade the network 
infrastructure, where PAM4 signal modulation and coherent 
technology are the key for the new high data rate optical module 
design. To fulfill the tight design requirement of new PAM4 type 
optical module, a high frequency, tight stability, low jitter, low power 
consumption and small size differential crystal oscillator is very 
critical.

As a leading company in Frequency Control Products, Taitien’s 
crystal oscillator are being used at the forefront of the optical 
module industry. Recently, we release a new series of crystal 
oscillator (OB-U series). It’s ultra-low jitter performance (50fs 
typical, 100fs max), low current consumption and smaller size (2.5 x 
2.0 mm), are best fit for PAM4 type optical module design for data 
center, server and networking application.
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Product Line up

Product
Series

Output
Logic

Out Freq Range
Standard Freq(MHz)

Idd 
(mA)

VDD
(V)

Integrated Phase
Jitter (12kHz to 20MHz)

Package Size
(mm)

OB-U LVPECL, LVDS
HCSL

100 to 175 MHz
100, 125, 156.25 MHz

LVPECL: 65 mA
LVDS: 30 mA
HCSL: 42 mA

1.8V
2.5V
3.3V 

0.05 ps 2.5 x 2.0

OA-U LVPECL, LVDS
HCSL

100 to 175 MHz
100, 125, 156.25 MHz

LVPECL: 65 mA
LVDS: 30 mA
HCSL: 42 mA

1.8V
2.5V
3.3V 

0.05 ps 3.2 x 2.5

OW-U LVPECL, LVDS
HCSL

100 to 175 MHz
100, 125, 156.25 MHz

LVPECL: 65 mA
LVDS: 30 mA
HCSL: 42 mA

1.8V
2.5V
3.3V 

0.05 ps 5.0 x 3.2

ON-K* LVPECL, LVDS
HCSL, CML

15 to 2100 MHz
Any Frequency

LVPECL: 95 mA
LVDS: 70 mA
HCSL: 70 mA

1.8V
2.5V
3.3V 

0.15 ps 2.5 x 2.0

OJ-M LVPECL, LVDS
HCSL, CML
CMOS

15 to 2100 MHz
Any Frequency

LVPECL: 95 mA
LVDS: 70 mA
HCSL: 94 mA

1.8V
2.5V
3.3V 

0.15 ps 5.0 x 3.2

OD-M LVPECL, LVDS
HCSL, CML
CMOS

15 to 2100 MHz
Any Frequency

LVPECL: 95 mA
LVDS: 70 mA
HCSL: 94 mA

1.8V
2.5V
3.3V 

0.15 ps 7.0 x 5.0

Summary
This application note introduces development of optical module. Also the important criteria of crystal oscillator selection for high
speed optical module application.

*Note: Structure of PAM4 coherent optical design figure reference by www.fibermall.com

Figure 3: Phase noise performance @ 156.25MHz
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*: Additional 12-pin package available

IMPORTANT NOTICE AND DISCLAIMER
TAITIEN PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMA-
TION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS 
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with Taitien products. You are solely responsible for (1) selecting the appropriate Taitien products for your application, (2) designing, 
validating and testing your application, and (3) ensuring your application meets applicable standards, and any other safety, security, regulatory or other requirements. These resources are subject to 
change without notice. Taitien grants you permission to use these resources only for development of an application that uses the Taitien products described in the resource. Other reproduction and 
display of these resources is prohibited. No license is granted to any other Taitien intellectual property right or to any third party intellectual property right. Taitien disclaims responsibility for, and you 
will fully indemnify Taitien and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these resources. Taitien’s products are provided subject to Taitien’s 
Terms of Sale or other applicable terms available either on taitien.com or provided in conjunction with such Taitien products. Taitien’s provision of these resources does not expand or otherwise alter 
Taitien’s applicable warranties or warranty disclaimers for Taitien products. Taitien objects to and rejects any additional or different terms you may have proposed.
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https://www.taitien.com/wp-content/uploads/2023/02/XO-0200_OB-U.pdf
https://www.taitien.com/wp-content/uploads/2021/04/OA-U.pdf
https://www.taitien.com/wp-content/uploads/2021/05/OW-U.pdf
https://www.taitien.com/wp-content/uploads/2023/04/XO-0204-ON-K-Type-High-Frequency-and-Ultra-Low-Noise-2.5-x-2.0-mm-SMD-Crystal-Oscillator.pdf
https://www.taitien.com/wp-content/uploads/2019/05/XO-0164_OJ-M.pdf
https://www.taitien.com/wp-content/uploads/2019/01/XO-0157_OD-M.pdf

