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What’s Data Center 

 A data center is a facility used to house computer systems and 

associated components/modules, such as telecommunications and 

storage systems. 

– Servers and high performance storage w/ associated interfaces (SAS, 

SATA, PCIe, FC, IB, SFP+, CEI etc.) 

– Local Area Network such as switches and routers(1000Base-T, 

10GBase-T, etc.) 

– Edge Networks such as line cards, legacy serdes/transceivers(XFP 

/SFP+/QSFP+) and fiber optic transceivers(NRZ&MM) 

– Backbone Networks such as Fiber optic transceivers(CXP/CFP/CFP2 

/QSFP28, SM or Coherent optic) and high speed routers/switches(CEI, 

40GBase-CR4/100GBase-CR10, PAM4, QAM16 etc.) 



Segment and Data Rate 



Agenda 

 Tektronix 10Gbps Solution Portfolio 

– Transmitter 

– SFF-8431 SFP+ / SFF-8635 QSFP+ 

– 10GBASE-T Automation Solution 

– 40GBASE-CR4 Debug and Automated Compliance Solution 

– Receiver 

– SFP+ 

– 40&100G Ethernet XLAUI/CAUI, XLPPI/CPPI, & OIF-CEI 

 Tektronix 25Gbps/40Gbps/100Gbps Solution Portfolio 

– Transmitter 

– OIF-CEI-VSR Compliance and Debug Testing 

– Receiver 

– Bertscope+DSA8300 

– Picosecond Pulse Labs PatternPro BERT Instruments 

– Optical 

– 155Mbps~100Gbps DSA8300 All-IN-ONE solution 

– 80C15 25Gbps MM optical 

– Coherent Optical Comms 

 

 



SFF-8431 SFP+ / SFF-8635 QSFP+ 
Compliance and Debug Testing 



10Gigabit Ethernet Interface Evolution 

QSFP 



SFF-8431 SFP+/SFF-8635 QSFP+ Technology overview 

 SFP+ is a next-generation hot-pluggable, small footprint, serial-to-

serial multi-rate optical transceiver for 8.5GbE to 11.1GbE Datacom 

and Storage Area Networks (SAN) applications.  

 SFF-8635 QSFP+ 10 Gb/s 4X Pluggable Transceiver Solution 

(QSFP10) 

 SFP+ technology moved the clock and data recovery units out of the 

module and onto the line card – Reducing size drastically 

 As a result, the modules are smaller, consume less power, allow 

increased port density, and are less expensive compared to XFP.  

 High density capable Up to 48 ports in a rack 

 Low power per port - Host Port  power < 1 W and Low Latency 



SFP+ Test Challenges 

 Test Time   

– 48 Port Devices 

– Multiple test points and repetition in setup 

 Debug vs. Compliance 

– When and how to make the shift with port replication in the process 

– Difficult to detect low amplitude impact on eye pattern performance 

 Connectivity 

– Smaller package with difficulty to access test points 

 Ambiguous Test Specification 

– Primary instrument defined for eye pattern measurements is equivalent-

time oscilloscope so redefinition needed for real-time oscilloscope 

 Test Pattern Setup 

– PRBS31 pattern is treated as an arbitrary waveform 

 



SFP-TX Host Transmitter Measurements 

 15 Defined Measurements for Host Tx Compliance 

 



Tektronix SFP-TX – Automation Part 

 

 

 

 

 

 

 

 Operates on Tektronix DPO/DSA70000C/DX Series Oscilloscopes 

 Automate setup & quickly generate reports 

 Meets Compliance needs of SFF-8431/SFF-8635  

 User defined mode supports PRBS7, PRBS11, PRBS15,PRBS20 & 

PRBS23 in addition to patterns supported in Compliance mode 

including PRBS9, PRBS31 and 8180. 

 



Tektronix SFP-TX – Debug Part 

 

 

 

 

 

 

 

 

 Operates on Tektronix DPO/DSA70000C/DX Series Oscilloscopes 

 DPOJET(DJA) Standard Specific Drop down menu item 

 Meets Compliance needs of SFF-8431/SFF-8635  

 Signal patterns supported include - 8180, PRBS9 & PRBS31 

 



Ethernet SFP+ QSFP+ Compliance and Debug Solution– 
SFP-TX,SFP-WDP 

Models Channels Bandwidth Required Options 

DPO/DSA/

MSO70K 

4 16GHz SFP-TX, SFP-WDP, DJA 

(DJA included with DSA) 

Complete Solutions for Physical Layer Test 

QSFP+ HCB & MCB SFP+ HCB & MCB 



10GBASE-T Automation Solution 



10GBASE-T - Overview 

 10GBASE-T provides 10 gigabit/second 

connections over unshielded or 

shielded twisted pair cables, over 

distances up to 100 m. 2.5Gbps per 

lane (A, B, C & D) 

 Baseband 16-level PAM signaling with 

a modulation rate of 800M symbols per 

second is used on each of the wire 

pairs. 

 Supports full duplex operation only 

 Compatibility of Auto Negotiation 

enabled to also operate 10/100/1000 

BASE-T 

 Supports a BER of less than or equal to 

10E-12  on all supported distances and 

Classes 

 Provides a cost advantage  over fiber 



XGbT – 10GBASE-T Automation Solution 

 Comprehensive Automated Solution for 10GBASE-T PHY 

Compliance 

 XGbT performs spectral-based measurements, such as PSD, Power 

Level, and Linearity, all with a simplified instrument configuration. 

 One-button Selection of Multiple Tests and Four-channel Support 

 Detailed Test Reports with Margin and Statistical Information Aid 

 Analysis 

 Efficient Test Execution on Oscilloscope or PC with Instrument 

Remote Control 

 Call XGbT application programmatically through NI LabVIEW or NI 

TestStand™ for controlling XGbT test instrumentation along with 

thermal chambers, power supplies etc. 



XGbT–10GBASE-T Transmitter Measurements 



TF-XGbT Test Fixture 

 The XGbT test fixture provides easy access to the 10GBASE-T Electrical 

signals to perform conformance testing and device characterization as 

described in of IEEE 802.3an-2006 sub-clause 55.5.3 & 55.8.2.1. This fixture 

is used with the Tektronix’s XGbT- 10GBASE-T Automation Solution to 

provide fast and accurate design debugging and validation. XGbT fixture 

covers all seven measurements including Jitter Slave and MDI Return Loss 

 



10GBASE-T Automated Compliance Solution - XGbT 
Complete Solutions for Physical Layer Test 

Featuring: 

 One-button Selection of Multiple Tests and Four-

channel Support 

 Simplified Instrument Setup – Save Time and 

Resources 

 Detailed Test Reports with Margin and Statistical 

Information Aid Analysis 

 User-defined Mode enables Flexible Parameter 

Control for 

     Characterization and Margin Analysis 

 Efficient Test Execution on Oscilloscope or PC with 

Instrument Remote Control 

 Single Instrument Analysis of Time- and Frequency-

domain Measurements 

 Signal Acquisition and Analysis Support for 

Differential Probes or Direct SMA Cabling 

 Uses MDIO Interface to put the DUT in Test Mode 

which Helps End-users to Automate their Test 

Bench 

 Four-channel Support 

 Fine Grain Programming Interface 

 

 

Unmatched coverage for 

comprehensive device validation 

A versatile, analysis solutions to span compliance and 

characterization 

Features Benefits 

One Box Solution “One Box solution” XGbT uses scope for performing all 

measurements. When performing 10GBASE-T PHY layer testing 

customers can use scope rather than using  multiple instruments. 

XGbT provides simplified and cost effective solution. 

Multiple lane support XGbT can perform all four lane testing simultaneously. User can 

make the connections, hit the run button and get a report. XGbT 

users don’t require to make any new connection as is the case 

with Agilent U7236A solution. 

DUT Automation User can make connections and software will automatically put 

the DUT in different test modes. Test time is reduced and user 

experience is improved many folds. Test time can reduce by 30-

50%. 

Diverse Probing solution 

support 

Design Engineers have options to choose between Cost effective 

SMA cables and or Probes which can support complete 

automation of four lanes 

XGbT can be run on a 

general purpose 

PC/Laptop 

XGbT can be run remotely and user need not be in front of the 

scope in the lab. 



10GBASE-T Automated Compliance Solution - XGbT 

Models Channels Bandwidth Required Options 

DPO/DSA/

MSO70K 

4 4GHz XGbT 

Transmitter Test Required Accessories 

XGbT 10GBASE-T Automation Compliance Solution 

Fixture 

TF-XGbT XGbT Test Fixture 

Complete Solutions for Physical Layer Test 

Key Applications Benefits 

 10GBASE-T Silicon 

Validation 

 

 Comprehensive coverage of 

physical layer measurements 

 

 XGbT Compliance Test  Complete automation of all 

Compliance Measurements 

 

 XGbT Device 

Production Testing 

 

 Product companies 

manufacturing 48port 

10GBASE-T switches would like 

to use XGbT for production 

testing of their devices 

PSD 



40GBASE-CR4  
Debug and Automated Compliance Solution 



40GBASE-CR4 technology overview 

 The clause 85 of IEEE 802.3 specification details out 

40GBASE-CR4 PMD. The 40GBASE-CR4 is a low-

swing AC coupled differential interface. AC coupling 

at the receiver allows for interoperability between 

components operating from different supply voltages. 

Low-swing differential signaling provides noise 

immunity and improved electromagnetic interference 

(EMI). 

 

 The 40GBASE-CR4 signal paths are point-to-point 

connections. For 40GBASE-CR4, there are four 

differential paths in each direction for a total of eight 

pairs, or sixteen connections. 40GBASE-CR4 is a 40 

Gigabit Ethernet technology. It uses 4 lanes to 

achieve the required data rate(4 *10.3125 Gbps). The 

channel between transmitter and receiver is four lanes 

of shielded balanced copper cabling. Length of the 

signal path in 40GBASE-CR4 can range from 0.5 m to 

7 m. 

 



Transmitter characteristics for 40GBASE-CR4 



40G-CR4 Compliance and Debug Solution 

QSFP+ HCB & MCB 

SFP+ HCB & MCB 



Tektronix 40G-CR4 - Features & Benefit 
Features Benefits 

Developed on Platform of choice for Debug and 

Compliance 

Tektronix 40G-CR4 is developed on a Real Time Oscilloscope 

platform, which is the platform of choice for engineers working on 

designing their products around 40GBASE-CR4 technology. 

Seamless movement from Compliance to 

Debug Environment 

Customers can seamlessly move from compliance to debug 

environment and use world-class debug tool from  Tektronix i.e. 

DPOJET. 

Return Loss Measurement Support The 40G-CR4 solution does provide the ability to take an .s16p file as 

an input to map the results against limits. This feature provides design 

engineers an option to use common reporting and plotting mechanism 

available on one instrument. 

Informative measurements Additional informative measurements have been added to compliance 

suit which provide design engineers with greater insight into their 

designs. Additional measurements include Total Jitter, Deterministic 

Jitter, J2, J9 and Transition Time. 

“One Stop Shop” - Test Fixture Availability Engineers working on QSFP+/SFP+ can turn to Tektronix for their 

complete PHY testing solution needs including fixtures and don’t have 

to design their own fixtures 

DPOJET Setup files provided DPOJET setup files for N1N0, PRBS9 patterns are provided with the 

40G-CR4 which help set scope and load measurements in DPOJET. 

This helps reduce debug time and set the scope for debug 

environment. 



SFP+, 40&100G Ethernet XLAUI/CAUI, 
XLPPI/CPPI, & OIF-CEI Receiver Testing 



Basic Receiver Testing 

 At the simplest level, receiver 

testing is composed of: 

 

1. Send impaired signal to the 

receiver under test 

2. The receiver decides 

whether the incoming bits 

are a one or a zero 

3. The chip loops back the bit 

stream to the transmitter 

4. The transmitter sends out 

exactly the bits it received 

5. An error counter compares 

the bits to the expected 

signal and looks for mistakes 

(errors) 

 

Pattern Generator 

with Stress 

1. 
2. 

3. 

4. 

5. 
Error Counter 



Generic Stress Recipe 

1/28/2014 

Tx Eq 

PRBS 
Gen 

RJ 
Source 

SJ 
Source 

Channel 
DUT 

Traditional stressed eye  
typically composed of: 
• PRBS data signal 
• + Pre-emphasis 
• + Jitter such as Random (RJ) and 

Sinusoidal (SJ) 
• + Channel Inter-Symbol 

Interference (ISI) 

Resulting Stressed Eye 

ISI 

Clean  
Signal 

Pre-Emphasis 

RJ SJ 

1. 

2. 

3. 4. 

5. 

6. 



Generic Stress Recipe 

PRBS 
Gen 

RJ 
Source 

SJ 
Source 

Channel 
DUT 

Some standards add: 
•  Crosstalk 
• Common Mode 

Interference 
• Differential Mode 

interference 
Clean  
Signal 1. Combiner 

Diff 
Interference 

CM 
Interference 



SFP+ Host Rx Calibration Example 

 Test the intrinsic jitter of the test source. 

The J2 shall be <0.15UI and TJ<0.25UI 

 Add SJ@20MHz until the J2 increase by 

0.05UI 

 Add ISI with ISI board until the 0.3UI 

DDPWS and at least 80% 

J2(0.8*0.42=0.336UI) are reached. 

 If J2 don’t reach 0.42UI target value, then 

add Sine Interface&2GHz&In-phase until 

0.42UI J2 target is achieved.     

 Add Rj@100MHz~1GHz until 0.7UI Tj 

target is achieved.    

 Decrease the output signal amplitude to 

meet the Eye Mask@1E-12 requirement 

with Bert contour.(I don't demo the step).  

 



Stressed Receiver Block Diagram Examples 

40 & 100 G Ethernet XLAUI/CAUI, XLPPI/CPPI, & OIF-CEI 

Figures from IEEE P802.3ba™ D3.0 

 SI  

Figure from OIF-CEI-2.0 

 SJ  

 RJ 

 BUJ  

Different standards use different 

stresses.  Most use SJ, many require 

RJ and BUJ and ISI as well.  Some 

require vertical eye closure – some 

use SI, some use RI, some use both. 



25Gbps/40Gbps/100Gbps Solution Portfolio 



The top-to-bottom of 100G standards 

Distance Standard Modulation/signaling Tek solution 

X,000 km OIF, OTN, ITU Complex optical  OM4000, TDS73304D 

10 to 40 km Ethernet 

100GBASE-

LR4, -ER4 

NRZ Single-Mode DSA8300+80C10C; 

BSA286CL, CRU286A 

100 m to 2km Ethernet NRZ MM and SM DSA8300+80C15C; 
BSA286CL, CR286A 

10 m Ethernet NRZ over cable or el.<-

>opt. cable 
DSA8300+ 

80E09B/10B+80A08 

BSA286CL, 

CR286A 

PSPL PatternPro 

Backplane < 

1m 

Ethernet, 

OIF CEI 

NRZ, PAM4 

Interconnect  

module to chip, 

chip to chip 

OIF CEI 

Ethernet 

NRZ 

 

As above, + 

CEIVSR Sol. SW 

 



Tektronix Performance Solutions  
By Application and Customer End Product 

End Product 
Interface 

PHY 
Transmission Test Receiver Test 

SerDes Electrical  
DSA8300 w/80E10B & 82A04B (Golden Eye) 

               

MSO70000DX (Debug) 

BSA286C  

 

PSPL PatternPro (full line of 

Picosecond Products, OEM+new) 

Transceiver/Cable Electrical 
DSA8300 w/80E10B (Compliance & TDR) 

 

MSO70000DX (Debug) 

BSA286C 

 

PSPL PatternPro 

Transceiver/Cable Optical 

DSA8300 w/80C10C, 80C14 (NRZ-Serial) 

 

OM4000 w/DPO73304DX (Modulation 

Check) 

BSA286C (NRZ-Serial Signaling) 

PSPL PatternPro 

AWG70000 or PPG320X w/OM5510 

(QPSK, PAM-based Modulation)  

Line Card/System Electrical 
DSA8300 w/80E10B (Compliance &  TDR) 

 

MSO70000DX (Debug) 

BSA286C 

 

PSPL PatternPro 

Line Card/System Optical 

DSA8300 w/80C10C, 80C14 (NRZ-Serial) 

 

OM4000 w/DPO73304DX (Modulation) 

 

 

BSA286C (NRZ-Serial) 

PSPL PatternPro 

AWG70000 or PPG320X w/OM5510 

(QPSK, PAM-based Modulation) 

 

 



CEI-VSR 
Compliance and Debug Testing 



CEI-28G-VSR Technology Evolution 

OIF-CEI-VSR - Optical Internetworking Forum - Common 

Electrical Interface -28G-VSR (CEI-28G-VSR) 



CEI-28G-VSR Technology Evolution 

• CEI-28G-VSR - This clause details the requirements for the CEI-28G-
VSR very short reach high speed chip-module electrical I/O of nominal 
baud rates of 19.60 Gsym/s to 28.05 Gsym/s.  

• The industry is transitioning from 10x10G to a more efficient 4x25 
electrical interconnect. 

• The first standard body in the move to 25 Gb/s signaling is the OIF CEI, 
with the VSR, SR, and LR (very short reach, short reach, long reach) 
standards  

• Under development is the Ethernet’s 802.3bm 100GBASE-KR4 
backplane standard, as well as the Ethernet interconnect standard, 
802.bj CAUI4.  

• The electrical I/O is based on high speed, low voltage logic, and 
connections are point-to-point balanced differential pairs. 



CEI-VSR Transmitter Measurements 



Option CEI-VSR - Compliance and Debug Solution 

 Automated Tests 
– One-button selection of critical H2M & 

M2H Tests reduces testing time  

 Integrated Debugging 
– Popular 80SJNB-based interface 

enables deeper debug of timing root 
cause analysis without moving to a 
different instrument/measurement 
setup 

 CTLE Filters 
– Option CEI-VSR determining the 

optimal value of CTLE peaking, which 
is required by the CEI 28G Very Short 
Reach for the Host-to-Module interface. 
The best CTLE filter is chosen from the 
given set of filters and used for 
performing the measurement. 

 J2 & J9 Measurements 
– Rely on off-the-shelf products to 

perform this complex measurement 
rather than developing custom lab 
setup reducing testing time and 
complexity 

 Documentation/Reporting 

 Signal Validation 

 



Host Transmitter Test Setup 



Option CEI-VSR Recommended Test Equipment 



Tektronix 80B28G Bundle Elements 

41 

CR286A  

Clock Recover Instrument 

82A04B  

Phase Reference Module 

and Std. Accessory 

80X02 2 Meter Extender Cable 

80E09B 60 GHz, Dual Channel  

Remote Sampling Module 

80X01 1 Meter Extender Cable 
Practices for Measurements 

on 25 Gb/s Signaling 

Application Note  

86W-29118-x 

80A08 Accessory Kit 



Tektronix LE320/LE160  
32 & 16Gbps Linear Equalizer Product Introduction 

 Compact two channel 32Gbps 9 

Fixed Tap linear equalizer design in a 

“remote module”  configuration 

 +/-20dB tap controls offer flexible pre-

emphais or channel de-embed  

capabilities.  

 User (and PI) configurable filter 

properties allows flexible parametric 

equalization  

 Electronically switchable frequency 

dependent filter capability permits 

DDJ tolerance testing and testing 

against known reference channel 

models 

 Front-end signal path (CTLE) for 

Sampling or BERT Instruments 



Rx/Tx testing for Industrial HSSD at 100G 
Key Value Propositions 

 BSA286C: 

– Support for rates through 

    29G offer 3% margin over 

    standard base spec’s.   

– <300pSec RMS Rj allows following the J2 and J9 jitter intercepts with 

margin.    

 DSA8300:   ~100fSec Jitter measurements.  

 

 

Key  Comms  

Rates 
100GBase-

XR4 

100GBase-

XR4 

 (FEC) 

32G 

Fibre-

Channel CEI 

Rate 25.7813 27.7390 28.0500 28.0500 

I UI (period) 38.7879 36.0500 35.6500 35.6500 

Allocated Rj (UI) 0.13 0.13 0.14 0.13 

Rj in Psec RMS 0.3602 0.3348 0.3565 0.3310 



What is PatternPro? 

 PatternPro is a line of serial data 

instruments targeted at high-speed 

BERT testing.  Designed to 

specifically address: 

– Multi-channel testing (4 lane 

BERT for 100GE and 

coherent) 

– High-speed NRZ testing 

(roadmap to 56 Gb/s) 

– Multi-level testing (PAM4 and 

QAM16) 

 Product line emphasis is on high-

performance, value, and ease of 

use 

 Separate instruments for PPG and 

PED 

 PC GUI software to control 

instruments and perform analysis 

Typical Multi-lane Test Configurations 



32G PAM4 BERT System 

 Industry’s first high-speed PAM4 BERT! 

 PSPL products assembled into bundled system 

– Programmable pattern generator 

– Programmable error detector 

– Analysis software  

– PAM-4 accessory kit 

 PAM4 Signal Generator 

– Aligned channels simplify multi-level signal generation 

– User-programmable data patterns allow test of PAM4 

custom data  

 PAM4 Analyzer 

– BER measurements analyzes every bit of each pattern 

– Contour plots, bathtub curves, total jitter analysis via 

software tools 

 

 

 

 
 

 

 

 

 



NRZ Optical Test Solutions  



Introducing the DSA8300 Digital Serial Analyzer 
More Performance and Versatility 

 Industry’s best native time-base jitter 

performance, 425 fs RMS typical (on up to 8 

simultaneously acquired channels) 

 100 fs RMS time-base jitter when equipped 

with the 82A04B 

 16,000 point native record length 

 16 bits of vertical resolution 

 Optional fully integrated pattern 

synchronization  (replaces 80A06) 

 4X Pattern Sync throughput improvement 

 Clock Pre-scalar maximum input frequency 

20 GHz typical 

 3 GHz Intel Core 2™ Duo CPU 

 New user interface look and feel leveraging 

MS Windows 7 Ultimate Operating System  

 XVGA (1024 X 768) 10.4 inch display 



DSA8300 Digital Serial Analyzer 
DSA8300 Optical Module Portfolio 

Single and Multi-mode, Broad Wavelength (750 - 1650 nm) Modules  

80C07B 
Supports standard rates to 2.7 Gb/s, high sensitivity, optional 

integrated clock recovery 

80C08D  
Supports all of the 8/10 Gb/s applications, high sensitivity, optional 

integrated clock recovery, optional Integrated CR 

80C12B  
Supports standard rates from 155 Mb/s – 11.3 Gb/s, high sensitivity 

- data pick-off for external CRU e.g. CR125A 

80C14  
Supports rates from 8.5 Gb/s – 14.063 Gb/s, high sensitivity – data 

pick-off for external CRU e.g. CR175A 

80C15 
Supports standard rates from 25.73 Gb/s – 28.05 Gb/s (maximum 

optical bandwidth > 32 GHz) 

Single-mode, Long Wavelength (1100 - 1650nm) Modules 

80C11B  
Optical bandwidth to 30GHz, supports 10Gbit/s up to14G+ 

standards, optional Integrated CR  

80C10C  

Optical bandwidth to 80GHz, supports all 40 and 100 Gb/s (4 x 25 

Gb/s) standards, optional CR trigger pickoff for e.g. CR286A CRU, 

optional high sensitivity photo-receiver for use with external 

equipment (e.g. for optical BER testing with BERTScope) 

New 



155 Mb/s to100 Gb/s Optical Compliance Testing  
DSA8300 ALL-IN-ONE Solution 

Tektronix DSA8300 All-In-One System 

+ 80C12B Optical Module (155 Mb/s to 11.3 Gb/s) 

+ 80C10C-F1 Optical Module (25.7 Gb/s to 44.5 

Gb/s) 

+ 2 slots available to acquire 4 

electrical signals 
The Only ALL-IN-ONE Solution with: 

 All major ORRs from 155 Mb/s thru 44.5Gb/s 

 Highest repeatability & best sensitivity 

 SMF and MMF support to 12G 

 Up to 3x throughput advantage vs. alternative 

 425 fs RMS native jitter 

 100 fs RMS jitter when equipped with 82A04B 

 Integrated clock recovery trigger pickoff  

 Clock recovery available via Tektronix CR286 (to 28.6 

Gb/s), or third party (to 44.5 Gb/s) 



All-in-One Optical Test Feature Summary  

The 80C12B Optical Modules 

provides: 

 Support for all major rates from        

15 Mb/s to 11.3 Gb/s 

 Low-noise, wide dynamic range  

 Excellent optical sensitivity 

80C10C Optical module 

 Support both 25 Gb/s and 40 Gb/s 

in a single module 

 Superior noise performance 

The DSA8300 ALL-IN-ONE Solution 

Provides 

 Support for all major rates from   

155 Mb/s to 44.5 Gb/s 

Integrated and Calibrated Clock 

Recovery 

 Tektronix CR286A up to 28.6 Gb/s 

 Third party CRU to 44.5 Gb/s 

Standard Line Rate 80C12B 
80C10C 

Opt F1 

OC-3/STM-1 155 Mb/s  

OC-12/STM-4 622 Mb/s  

FC1063 1.0625 Gb/s  

ENET1250 1.250 Gb/s  

FC2125 2.125 Gb/s  

OC48//STM48, GBE, INF2500 
2.488 Gb/s 

2.500 Gb/s 
 

FEC2.666 2.666 Gb/s  

!0GBASE-X4, FC3188 
3.125 Gb/s 

3.188 Gb/s 
 

FC4250 4.250 Gb/s  

INF5000 5.000 Gb/s  

OBSAI6144 6.144 Gb/s  

CPRI7373 7.373 Gb/s  

FC8500*8, OC-192/STM-64, 8GFC, 10GBASE-

W, 10GBASE-R, 40GBASE-R4, 100GBASE-R10, 

10GFC, FEC10.66, FEC10.71, FEC11.10, 

FC11317 

8.500, 9.95,10.31, 

10.51,10.66,10.71,11.1, 11.3 Gb/s 

ORR Filters        plus Unfiltered 

bandwidth path (typically 12 GHz) 

 

100GBase-LR4, 100GBase-ER4 

Infiniband EDR (LW) 
4 x 25.781 Gb/s  

SONET/SDH OTU4 4 x 27.95 Gb/s  

40GBase-FR 41.25 Gb/s  

OC-768 / STM-256, VSR-2000 39.813 Gb/s  

OTU3 (OC-768 + G.709 FEC), 

VSR-2000 , 4x10G LAN-PHY (OTU3) 

43.018 Gb/s 

44.50 Gb/s 
 



Tektronix 80C15 Optical Sampling Module 

  

 

 

  80C15  

 Single-Channel Optical Plug-in Module for DSA8300 

 Unfiltered Optical Bandwidth >32 GHz 

 9/62.5/125 µm Single-/Multi-Mode Fiber Input 

 Short- and Long-Wavelength Support 780-1650 nm 

 200 kS/s Acquisition Rate 

 Jitter Floor <150 fsRMS (with 82A04B) 

 Reference Receiver Filters:  

 32G FibreChannel (28.05 Gb/s) 

 OTU4 (27.95 Gb/s) 

 100Gbase-LR4/ER4/SR4 (25.78 Gb/s) 

 26G EDR Infiniband (25.78 Gb/s) 

 26 Gb/s 



Coherent Optical Comms 



Coherent Optical Modulation 
Why/What/How is it Tested? 



Coherent Optical System 

Analysis 
Software 

Signal 
Acquisition 

(scope) 

PPG3204 32Gb/s Pattern Generator 

AWG70002 Arbitrary Waveform Generator 

OM5110 46GBaund Multi-format 

Optical Transmitter 
OM4106D Coherent Lightwave 

Signal Analyzer 

4 

2 

Fiber Optic 4 

– or – 

DPO73304DX Digital Phosphor Oscilloscope 

Coherent Signal 
Generation 

Coherent 
Modulation/ 
Transmitter 

Coherent 
Receiver 

OM1106 Optical Modulation 

Analysis Software Included 

with OM4106D 

ICR Meas./ 
ICR Cal. 

 

 

 

 

 

 

Fiber Optic 

OM2210 Calibration source 

 

Tektronix offers complete end-to-end testing of coherent modulation formats. 

Customer's DUT would typically replace 
either the transmitter or receiver 



Tektronix 100G Comprehensive Testing Solutions 

► BSA286C Bit Error Rate Tester 

► 28.6 Gb/sec Data Rate 

► Low intrinsic jitter 

► Stressed, calibrated PRBS31 patterns 

► Error location & Jitter Analysis 

► DSA8300 Sampling Oscilloscope 

► >70GHz Bandwidth 

► <100 fsec jitter noise 

► Pass/Fail at high throughput 

► BUJ-Based Jitter Analysis 

► OM4000 Coherent Lightwave Analyzer 

► DP-QPSK Analysis 

► Constellation Mapping to BER 

► Works with RT or ET Scopes 

► PatternPro BERT Instruments 

► 40 Gb/sec Data Rate 

► Up to 4 synchronized channels (PG + ED) 

► Low intrinsic jitter 

► Stressed, calibrated PRBS31 patterns 




