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The 86105D/86115D modules provide superior value with 
the ability to accurately test a wide range of transceiver 
technologies from early research and development to 
high-volume manufacturing.  Like the 86105’C’ plug-in, 
the 86105 and 86115’D’ are compatible with short and 
long wavelength optical signals.  (The 86105’C’ provides 
reference receiver coverage at rates from 155 Mb/s to 11 
Gb/s and is amplified, providing very high sensitivity.) The 
86105D/86115D can be configured with an unamplified 
20 GHz or 34 GHz (option 281/282) optical channel for very 
high-fidelity measurements in filtered or unfiltered modes.

Comparing modules in the 86105/86115 series

86115D-002: Two optical channels with reference receivers  
for 8xFC, all 10G rates, and 16xFC

86115D-102: Two optical channels with reference receivers  
for 8xFC and all 10G rates

86115D-142: Two optical channels with 16xFC reference 
receivers

86115D-004: Four optical ports switched to two optical 
channels with reference receivers for 8xFC,  
all 10G rates, and 16xFC

86115D-104: Four optical ports switched to two optical 
channels with reference receivers for 8xFC  
and all 10G rates

86115D-144: Four optical ports switched to two optical 
channels with 16xFC reference receivers

86115D-282: Two optical ports with reference receivers for 
25.78, 27.95, and 28.05 Gb/s. A 15 Gb/s filter 
is also provided that closely approximates the 
response required for 16xFC compliance test. 
Contact Keysight for a special option that  
verifies compliance to the 16xFC reference 
receiver specification

Several options for optimum cost and flexibility

With 86115D option 002 or 282, the module is configured 
with two optical channels, allowing simultaneous 
measurements of two transmitters. By integrating very high 
quality, low insertion loss optical switches, the 86115D can 
be expanded to 4 ports1 (option 004). These switches have 
been tested to over one billion switch cycles, with no signal 
degradation. Mode fidelity is preserved through the switch.

Option 004 provides an accurate and economical method to 
observe up to four transmitters in test schemes where 
sequential acquisition of waveforms is appropriate.   
For example, it is common to test many transceivers 
simultaneously in a temperature chamber.  Test time is 
dominated by thermal ramp cycles.  With two 86115D-004 
modules, four transmitters can be simultaneously measured 
in one series of waveform acquisitions.  The switches are 
then actuated and the second set of four transmitters are 
measured.  In the time it normally takes to measure two 
transmitters, eight transmitters can be characterized.   Only 
one 86100C/D2 oscilloscope mainframe is required!   Finally, 
an integrated rather than an external switch provides a 
convenient and fully calibrated measurement path as the 
switch insertion loss is integral to the oscilloscope channel. 
Option 282 is only available in a two-port configuration.

Dramatically reduce the cost of test with high 
throughput test configurations 
–  �Two or four 20 GHz optical ports or two 34 GHz optical 

ports for high volume or parallel channel test 
–  �Compliance test solution for 8X Fibre Channel, 10 Gb/s, 

and 16X Fibre Channel rates or 25.78, 27.95, and  
28.05 Gb/s rates

–  �Multimode and single-mode capability 750 to 1650 nm  
wavelength range

The 86115D is the ideal solution for high volume waveform  
analysis of transceivers operating at 8.5 Gb/s (8X Fibre 
Channel), 9.953 Gb/s (OC-192/STM-64), 10.3125 Gb/s (10 
Gb Ethernet), 10.52 Gb/s (10X Fibre Channel), and 14.025 
Gb/s (16X Fibre Channel) rates. The integrated optical 
receiver has an unfiltered bandwidth of 20 GHz.  
Option 282 provides a 34 GHz optical channel to allow  
compliance testing at 25.78 Gb/s (100 Gb Ethernet),  
29.75 Gb/s (OTU4), and 28.05 Gb/s (32x Fibre Channel). 
A well-designed magnitude and phase response provides 
high-fidelity waveforms and accurate analysis of high-speed 
laser designs.  Switchable reference receiver capability 
is available for eye-mask compliance testing at the rates 
mentioned above.   The optical channel uses a broad  
wavelength photodetector operating from 750 to 1650 nm.   
The 62.5/125 µm connector is compatible with both 
multimode and single-mode fibers.  (The performance of the 
86115D is identical to that of the optical channel  
of the 86105D).
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Option 002 Option 004 Option 282
Wavelength range 750 to 1650 nm 750 to 1650 nm
RMS noise 1310/1550 nm:  

5 uW (10 Gb/s receiver) 
12 uW (14 Gb/s receiver) 
850 nm:   
10uW (10 Gb/s receiver) 
16 uW (16xFC receiver)  

1310/1550 nm: 
6 uW (10 Gb/s receiver) 
14 uW (14 Gb/s receiver) 
850 nm:   
12uW (10 Gb/s receiver) 
20 uW (16xFC receiver)  

1310/1550 nm: 
8 uW (15 Gb/s filter) 
13 uW (25.28 Gb/s receiver) 
15 uW (27.9 and 28 Gb/s receiver) 
18 uW (unfiltered) 
850 nm: 
9 uW (15 Gb/s filter) 
17 uW (25.78 Gb/s receiver) 
18 uW (27.9 and 28 Gb/s receiver) 
25 uW (unfiltered)

Eye-mask sensitivity3 1310/1550 nm: 
-12 dBm 8.5 to 11.3 Gb/s rates,  
-9 dBm 14 Gb/s rates  
850 nm:  
-9 dBm 8.5 to 11.3 Gb/s 
-6 dBm 14 Gb/s rates

1310/1550 nm: 
-11 dBm 8.5 to 11.3 Gb/s rates,  
-8 dBm 14 Gb/s rateS  
850 nm:  
-8 dBm 8.5 to 11.3 Gb/s 
-5 dBm 14 Gb/s rates

1310/1550 nm: 
-9 dBm 15 Gb/s 
-8 dBm 25.78 Gb/s 
-7 dBm 27.95 and 28.05 Gb/s 
850 nm: 
-9 dBm 15 Gb/s 
-8 dBm 25.78 Gb/s 
-5 dBm 27.95 and 28.05 Gb/s

Input connector 62.5/125 µm 62.5/125 µm 62.5/125 um
Reference receiver filters 8x FC                                                                                                                                                 

10 Gb SONET/SDH                                                                                                      
10x FC                                                                                                               
16x FC                                                                           
10.66/10.71/11.1/11.3 Gb/s 
(FEC rates)

8x FC                                                                                                                                                 
10 Gb SONET/SDH                                                                                                      
10x FC                                                                                                               
16x FC                                                                           
10.66/10.71/11.1/11.3 Gb/s 
(FEC rates)

25.78 Gb/s 100 Gb Ethernet 
27.95 Gb/s OTU4 
28.05 Gb/s 32x Fibre Channel 
15 Gb/s general purpose 
14.025 Gb/s 16x Fibre Channel 
(contact Keysight)

	 1	� Option 004 configuration does not include front panel vertical scale and offset control knobs. Control is achieved with the 86100C/D mainframe 
user interface

	 2	� Requires 86100C/D firmware revision 9.0 or higher. The 86115D is not compatible with the  86100A or B mainframes. For information regarding trade-in 
opportunities from A or B mainframes to C/D mainframes, contact your local Keysight representative

	 3	� Sensitivity parameter indicates the average power level where eye-mask ‘hits’ occur due to the oscilloscope noise. 10 dB extinction ratio assumed. 
Used for a relative comparison to other optical receivers
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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.

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.

www.keysight.com/find/86115D

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 Pacific
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-07-10-14)

04 | Keysight | 86115D Multi-Port Plug-In Module for High-Volume/Parallel Optical Transceiver Test - Data Sheet

This information is subject to change without notice.
© Keysight Technologies, 2010 - 2014
Published in USA, July 31, 2014
5990-4002EN
www.keysight.com

www.keysight.com/find/mykeysight
http://www.keysight.com/find/ThreeYearWarranty
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/find/channelpartners
http://www.keysight.com/find/86115D
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.keysight.com

