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Instrumentation-grade Clock
Recovery Solutions to 32 Gb/s



Synchronization for receiver BER testing and 
transmitter waveform analysis 

 

 – Continuous, un-banded tuning from 50 Mb/s to 32 Gb/s 

 – Ultra low residual jitter: as low as 100 femtoseconds rms 

 – Simplified  receiver test with jitter tolerance test mode and data demultiplexer  

 – Golden PLL operation with adjustable peaking and a tunable loop bandwidth                                                            

    from 30 kHz to 20 MHz for configurable industry standard compliance test 

 – Optical and electrical configurations 

 – PLL BW/jitter transfer and phase noise/jitter spectrum analysis

Figure 1:  The N4877A accepts single ended or differential electrical inputs to 32 Gb/s

Figure 2:  For optical test, two coupler/converter solutions are available to pair with 
the N4877A



Both bit-error-ratio-testers (BERTs) 

and DCA’s require a clock signal to 

synchronize the measurement system 

to the incoming data stream.  When 

the necessary synchronous clock/trigger 

is not available, a common solution is 

to derive a clock from the data being 

measured. But the recovered clock 

approach can be more than just an 

alternative method for instrument 

synchronization. Many test standards 

(IEEE 802.3 Ethernet, Fibre Channel 

etc.) require the use of a “Golden PLL” 

(phase locked loop) jitter transfer char-

acteristic or loop bandwidth to control 

what spectrum of jitter is observed and 

what is removed from the tests. If the 

loop bandwidth is too wide, too much 

high-frequency jitter is removed from 

the observed signal. If the loop band-

width is too narrow, measurements 

can be obscured with lower frequency 

jitter. This jitter is usually less impor-

tant since receivers easily tolerate this. 

Testing with an optimal loop bandwidth 

assures that good parts do not appear 

to be bad, and bad parts do not appear 

to be good. 

 

The Keysight Technologies, Inc. N4877A 

is a clock recovery instrument that 

can derive a clock from differential or 

single-ended NRZ signals at rates as 

low as 50 Mb/s, as high as 32 Gb/s, 

and any rate between, providing the 

ultimate in flexibility and value.  Output 

signals include extracted clock (full 

rate and user defined divide ratios), 

auxiliary clock (from 4 to 8 GHz for use 

with the 86100 precision timebase) and 

a two-port de-multiplexed data stream 

used to extend the effective operat-

ing range of 12.5 Gb/s error-detectors 

to 28 Gb/s.  With jitter as low as 250 

femtoseconds rms, the residual jitter of 

the output clock allows high margin in 

jitter tolerance/receiver tests.  

Clock recovery solutions 
for BER based receiver 
test and waveform  
analysis

The auxiliary clock provided by the 

N4877A is ideal for use with the 86100 

sampling oscilloscope when configured 

with the 86107A precision timebase.  

With under 100 fs of residual jitter, 

this timing reference assures accurate 

measurements of high-speed, low-

jitter waveforms. These products have 

tunable loop bandwidths to as wide as 

20 MHz  This critical feature allows the 

clock recovery system to be configured 

as a Golden PLL with the optimal loop 

bandwidth for whatever data rate is 

being tested. Test systems can now be 

designed according to the exact speci-

fications of industry standards.

 

There are two versions of the N4877A.  

Option -216 operates from 50 Mb/s to 

16.5 Gb/s while option 232 operates 

from 50 Mb/s to 32 Gb/s.

N4876A MUX

N4877A CDR/DEMUX

14G

28G

7G

De-mux 

data output

Recovered 

ck output

28G

03 | Keysight Instrumentation-grade Clock Recovery Solutions to 32 Gb/s



Clock recovery for 
optical signals 

When testing optical signals, the 

N1070A combines the N4877A with the 

N1075 optical coupler/converter.  The 

N1075A has a single-mode/multimode 

configuration that operates to over  

16 Gb/s and another configuration  

that operates on single-mode signals  

to 32 Gb/s

Compact and easy to 
use 

The clock recovery instrument form 

factor is very compact allowing easy 

placement with other instruments 

whether in a rack or on a benchtop.  

A USB 2.0 connection to a laptop PC 

provides a simple and intuitive user 

interface for data rate, loop BW, and 

clock controls.

PLL and jitter spectrum 
analysis 

Use 86100CU-400 software to 

make fast, accurate and repeatable 

measurements of phase-locked 

loop (PLL) bandwidth/jitter transfer. 

With a precision jitter source, the 

83496B, N4877A, and N1070A can be 

configured as a jitter receiver to create 

a PLL stimulus-response test system. 

PCI Express® approved PLL bandwidth 

compliance tests and SONET/SDH 

jitter transfer measurements are pre-

configured, with automatic report 

generation.  86100CU-400 software 

also provide insights into the root 

causes of jitter through phase noise and 

jitter spectrum analysis on both clock 

and data signals.
Target Applications 

 
– Receiver tolerance compliance   

 testing 

 – System level waveform analysis  

 – Root cause analysis of jitter 

 – General purpose clock recovery   

 applications

(Key specification table) 

                                                                

– Data rates:  50 Mb/s to 32 Gb/s,   

 continuously tunable 

– Tunable loop bandwidth to 20 MHz 

– Optical signals:  MMF to 16 Gb/s,   

 SMF to 32 Gb/s 

– Residual jitter as low as 100 fs 

– Demultiplexed data (dual half rate   

 outputs) 

For detailed specifications see Keysight 

literature 5990-9949EN
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myKeysight

www.keysight.com/find/mykeysight

A personalized view into the information most relevant to you.

www.axiestandard.org

AdvancedTCA® Extensions for Instrumentation and Test (AXIe) is an 

open standard that extends the AdvancedTCA for general purpose and 

semiconductor test. Keysight is a founding member of the AXIe consortium. 

ATCA®, AdvancedTCA®, and the ATCA logo are registered US trademarks of 

the PCI Industrial Computer Manufacturers Group. 

www.lxistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the 

Web inside your test systems. Keysight is a founding member of the LXI 

consortium.

www.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a 

rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty

Keysight’s commitment to superior product quality and lower total cost 

of ownership. The only test and measurement company with three-year 

warranty standard on all instruments, worldwide.

Keysight Assurance Plans

www.keysight.com/find/AssurancePlans

Up to five years of protection and no budgetary surprises to ensure your 

instruments are operating to specification so you can rely on accurate 

measurements.

www.keysight.com/go/quality

Keysight Technologies, Inc.

DEKRA Certified ISO 9001:2008  

Quality Management System

Keysight Channel Partners

www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight’s measurement expertise and product 

breadth, combined with channel partner convenience.

PCI-SIG®, PCIe® and PCI Express® are US registered trademarks and/or 

service marks of PCI-SIG.

For more information on Keysight 

Technologies’ products, applications or 

services, please contact your local Keysight 

office. The complete list is available at:

www.keysight.com/find/contactus

Americas 

Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Paciic
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 0800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:

www.keysight.com/find/contactus

(BP-09-24-14)
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