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Presentation Focus
QSFP+ Cables / Modules

Roadmap

Active Time Domain (ATD) Test Objective
EDR ATD Test System Overview
Equipment requirements

The calibration process

The DUT test

AOC final test

InfiniBand & PAM4 (200G)

/I n fi tSU envision:ensure 3 Copyright® ANRITSU



100G Modules & AOCs

« QSFP+ Connectors.
o 4 x 25.78125 Gb/s Electrical Interface

InfiniBand AOC )

 Data transfers rates over 100Gb/s

« Copper and Optical.
« Single & Multimode

« Multiple Fibers 2
(IBTAEDR, 100GBase-SR4) &

- Multiple Wavelengths / ’
(IEEE 100GBase-LR4) Ly

 Single or Multiple connections per lane i/
of traffic. ~

Ethernet Module

/I nri tSU envision:ensure 4 Copyright® ANRITSU



BTA Interconnects

Baud Rate

Per Lane

x4 Lanes

InfiniBand Data Rates Goaud) | (Gbjs) | (Gbs) | MOduiation
Single Data Rate SDR 2.50 2.50 10.00 NRZ
Double Data Rate  |DDR 5.00 5.00 20.00 NRZ
Quad Data Rate QDR 10.00 10.00 40.00 NRZ
Fourteen Data Rate [FDR 14,06 14.06 56.24 NRZ
Enhanced Data Rate |EDR 25.78 25.78 103.12 NRZ
High Data Rate HDR 25.78 5156 | 206.24 PAM4

InfiniBand Roadmap

10,000

4x Link Bandwidth o7

1,000

100

Link Bandwidth per direction, Gb/s

10

FDR

56 Gb/s 100 Gb/s 200 Gb/s

T T
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

niBand® Trade Association

http://infinibandta.org/content/pages.php?pg=technology_overview

2016 Interconnect Family

M InfiniBand
W Ethernet
W Other

2016 InfiniBand Speed
7%

B DDR
B QDR
“ FDR
®EDR

http://www.top500.0org/lists/2016/11/

/I n ri tSU envision:ensure

Copyright® ANRITSU



ATD (Stressed Receiver) Test Objective
 Live Demo @ Anritsu Booth # 633

« Stressed receiver sensitivity

InfiniBand Trade Association
« Output eye compliance

Anritsu / Keysight

¢ FUIIy deSCrIbEd |n EDR MOI Method Of Implementation
https://cw.infinibandta.org/document/d|/7807
>
« Test methods used at IBTA Plugfests Active Time Domain
for EDR AOCs Testing For
EDR Active Cables

« Simplified test approach.

e 4-Lane BER, 1-Lane Time Domain
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InfiniBand ATD Advancement
< IBTA Plugfest 29

= Tx_1 - 2
MP1800A = Power Div. —{Tx 2 - £ DCA-X
Synth, Jitter »-Tx_3 - Scope
PPG MP18258 x4 -
D -—Rx_1 -
2 [ RX_2 — Power MFSH ?]?I? A
S s ~— Division PyP e
=1 MCB-1 MCB-2 ™4[~
| DeaX
> |BTA Plugfest 29 Scope
MP1800A Artek =t Rx_1
Synth, Jitter CLE1000 gsi":gn —|ix-2 Rk 2 MZl E%OA
PPG -S2 —Tx 4 g-j
AOC AOC -
o ~=—Rx_1 .
D |e+—Rx 2 Tx_1 — Power MP1800A
E Tx 2 e -t Synth
SR Tx 3(~— Division oPG
S MCB-1 MCB-2 Tx4[™
Changes:

« Adopted CAUI-4 Stressed Signal calibration methods described in 802.3bm Annex 83E.

« Calibration through a channel and usage of DCA-X CTLE function to emulate DUT CTLE.
« BER measurements to judge performance of DUT under stressed conditions.

« DUT CTLE to compensate for channel loss during test.
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Principal Components

/F /ANCIESUMMPI§004 *o< e
= B

e pe—"p—

:m.m chasomfrr 3] ovmfie 3] || e eaas
fraem 3]

s

Multi-Port BERT
Anritsu MP1800A Shown

High BW Sampling Scope
Keysight DCA-X Shown

Rx Ampl. Range Temp.
IR [ e ]
Clock Recovery

Donn

Rx COR LOL

(1]

d

AOC Control Variable ISI Channel
Software Forge Artek CLE-1000-S2

EEPROM Command Center

Compliance Fixtures
Wilder Technologies MCB /HCB
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Pattern Generators (anritsu MP1800A SQA)

Generating the right Stress Recipe
Multi-Channel for Forward & Reverse Traffic

Comprehensive control of signal characteristics & applied jitter

. Sinusoidal Bounded
Bitrate :
Jitter Uncorrelated
IData‘l VI . .
Output | Pattern | Error Addtion | Pre-Code | Misct | Mi AmpIItUde Random ‘Jltter
_Oél:tpRL:tBSEl‘ting Vg = K Clock |ON . I
= ' / , Even/Odd Jitter Jitter
/

’ [1:6:1] Jitter Modulation Source
Datal')(DataIDN vl Offset|Vvoh =

F e
el
Tracking I ON
Level Guard OFFl Setup... |
Data

Unit1:Slot2:MU1810004
12 890 626 kHz

Offest |

Cross Point

Half Period Jitter

_:I ps M Calibration

S Relative || 0 _I? mul

Jitter Input ~ OFF
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Measurement Equipment (pca-x 861000, MP1800A SQA)

Scope: (DCA-X 86100D / 86108B)

« For Victim Input Signal Cal & DUT
Measurements

« 2-Channel input for differential measurements
+ =50 GHz Bandwidth
« Jitter Decomposition & Analysis Software
o DDPWS, J2, J9 Jitter
* Eye Mask Compliance testing
o Victim Input & Victim Output
* Precision Time Base
* Clock Recovery Capabilities
o 1storder, LBW 10MHz,
o 0 dB peaking, 20dB/decade roll/off
CTLE needed for calibration

Error Detector: (MP1800A / MU183040B)
 Used for DUT Measurements

* Multi-Channel to monitor all lanes.

« Measure BER

Eye Width[Time]
Eye Height{Ampl]
Fall Time
Rise Time
Jitter{p-p]

User Customize Dialog

1:3:1 MUIBI0408 Datat ER Totel

1:3:1 MU1B30408 Datal R Totel

174:1 MHB30406 Detat ER Tkl

1:4:1 MUIBI0408 Data ER Totel

§888888

1B1G1EA2

g

N
IAECOES

1:31 MUB30408 Datat EC Totsl

1:31 MU1BI0408 Data2 EC Totsl

1:4:1 MUHB304(8 Data! EC Total

141 MUIB30408 Data2 EC Totsl

143241
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Test Fixtures (Wilder Technologles)

Insertion Loss, Sppz1 (dB) Insertion Loss, Sppz1 (dB)

Insertion Loss, S ., (dB)

Actual figures from IBTA Spec

B
0.3 <[ L=-072atf =7.031 Gz |
1 —— L =-117 atf = 12.891 GHz
1]
15
2 ]
25
-3
3.5
0 2 El 6 8 10 12 14 16 18 20 22 24 26
Freq. (GHz)
Figure 201 MCB trace pair reference through response
0
05 | ™ -
'\\
- L=-1.15at=7.031GHe |
15 \\'\
T~ L=-187atf=12891GHz
-2
25 \\
—
™~~~
-3 \\\
™~
-35 ™~
0 2 K 6 8 10 12 14 16 18 20 22 24 26
Freq. (GHz)
Figure 200 HCB trace pair reference through response
e S Loy :1622f7031GHz [ [ T T T T T
- I~ ‘\~~_~ Ly, : -2.87 at £12.891 GHz |
p Lo = 293 at £7.031 GHz| T~~~ T Tt
i [Wrae : 4.67 at £12.891 GHz ~_|cdmplidnt/Rdgion —
NS
-9
SN
1 ~]
™
-13
-15
0 2 4 6 8 10 12 14 16 138 20 22 24 26

Freq. (GHz)

Figure 202 Mated HCB/MCB trace pair through response

<«—— Module Compliance Boards (MCB)

Interface between QSFP cables and test
equipment

Drive transmit data into TX ports
Measure received data from RX ports
Supply power to the cable ends
Low Speed interconnects

o Cable programming

o Reading registers

Host Compliance Board (HCB)
Break-out fixture to access QSFP ports

Used only during ATD station calibration
Inject signals into specific test points
Measure signals at specific test points
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S| Channel (cLE-1000-s2 Ace Unitech / Artek)
2 !CI‘.E-1|00[|}-85 Frleqlllenlcy I‘{eslpor:se
. |
:\E‘C“Q vt
* R S T ]
3 %\}hz:“ o~ b" ™,
: B S SSENANMCNALTY < Plugfest Data
e M\¥\Q:EEW“M\Q
14 S Ny, TN M, \ - ° H : .

SRRAN Sy 7 Objective: Create Eye Closure
1o | ez \\_x\“'\‘:\. \mv normally produced by channel.
—7dB .\., . . . .

- [—= ‘w{}:\\: "\, | <« Calibration requires a specified

S *L\\\\ channel loss prior to DUT
e \:\\\ - Affected signal at output of IS
-300 Z!l i 3 4 5 6 7 3 9 1w 11 12 13 14 15 16 17 18 19 20 21 22 23 14 15 Channel iS diVided aCrOSS the 4

forward lanes.

= '¥ariable ISI Channel Controller i =10 x|
£\ ARTEK INC. | e+ DUT input signal is calibrated at
output of channel (-10dB @
IS| MAGNITUDE 6.5 |% Nyquist) using Sampling Scope &
0% 5%  100% CTLE to compensate.
I i
PR
o - J; Simple control panel
«| | >,

/I nri tSU envision:ensure 12 Copyright® ANRITSU



The EDR Ca“bra“()n ProCess setting up equipment signals

Tx1
Tx2
Stressed
Forward Tx3
Traffi
atic Tx4
| Rx1
_|
m
=
z RX3
=
m Rx4
\

Rx2

MCB-1

R
NN

MCB-2

Rx1

X Error
Rx2 Detector
Rx3 &
R Scope

Measurements

Tx1
Tx2

2 Counter-
Tx3 | Propagating
Tvd Traffic

S R N

Set PPG Source Baseline Stresses (Forward Traffic)
Set MCB-1 counter-propagating aggressors (A) for crosstalk during forward traffic calibration.
Determine & set scope CTLE.
Set MCB-1 forward traffic (B) in presence of counter-prop aggressors.
Set MCB-2 aggressors (C) for crosstalk needed during DUT test.
Signal levels at point (D) are set after inserting DUT.

/Inrltsu
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Ca

 Set baseline Even-Odd Jitter, SJ, RJ, and BUJ
as required by 802.3bm, Annex 83.

 SJ characteristics

* AOC Clock Recovery stressor

MP1800A Artek Power | P‘—;
Synth, Jitter|—=| CLE1000 —= o i
Division = X

PPG -S2 ={Tx_4

& ~=—Rx_1

DCA-X &= |-=+—Rx_2

Scope € [ Rx3

12 le—Rx 4

MCB-1

* .05Ul @ 91MHz (used at PF29, 30)
»  Backfill with BUJ to meet TJ requirement.

* Use DCA-X Scope to verify jitter components.

Excerpt: 802.3bm

Table 83E-9—Pattern generator jitter characteristics

Parameter Value
Total Jitter (pk-pk)® 0.28 UI
Random Jitter (pk-pk)L1 0.15UI
Max even-odd jitter (pk-pk)© 0.035U1

~ Total Jitter at BER of 10717
bRandom Jitter at BER of 10717
€As defined in 92.8.3.8.1

|brat|0n Step 1: Setting Baseline PPG Stress

g ~{ MP1800A

Rx_3 =] 4xED

Rx_4 =

T ™ b MP1800A

x2| - OWeT Synth

Tx_3[™ Division PPG
MCB-2 TxA4™

)mer/Noi;o EYSIGHT File Setup Measure Tools Apps Help

-

Waveform (>

0l

TJ Histogram |,

[]

Z2
@

: i
&

Pat. Length:
22mul T (1.0E-15):
142 mUl | RJ (rms):
omul DD (p-p):
102muUt BUJ (rms):

24 mul

Eye Opening:
TI (1.0E-15) Ones:
RN (rms) Ones:

870.0mV Signal Amplitude:
144.0 mV | TI (1.0E-15) Zeros:
1.30mV RN (rms) Zeros
SmV DI (5 - 8) Zeros:

1745 mV

0

DI (5 - 8) Ones:
ISI (p-p) Ones: 12530 mV

1SI-] (p-p): ISI (p-p) Zeros:

g
4
8
g

BUI (5 - 8) Ones:
BUI (rms) Ones:

mV BUI (3 - 8) Zeros:
0wV BUI (rms) Zeros:

Excerpt: 802.3bm 83E.3.4.1.1 Module stressed input test procedure

be below the upper frequency limit of the pattern generator external modulator input, Random jitter and

— Dbounded uncorrelated jitter are added such that the output of the pattern generator approximates a jitter -

profile given in Table 83E-9. The target pattern generator 20% to 80% transition time in the module stressed

— g — —



Ca |brat|0n Step 2: Setting Counter-Propagating FEXT Aggressors

MP1800A Artek =Tx_1 Rx_1
synth, Jitter}—=| CLE1000 |—= g"."‘".er ~|Ix2 R 2 MP1800A
PPG 52 SN R 4XED
R 1 HCB = -
DCA-X  |~—Rx_2 ~= TT:_; Power MF; B?ho;\
Scope  [=—Rx3 Tx 3 Division PYFTG
~—**  MCB-1 MCB-2 Tx4

« Set counter-propagating aggressor
signal levels to generate crosstalk Excerpt: IBTA Spec v2rl_3 1.160825

for the forward tl’afﬁC Calibl’atiOﬂ. Table 87 EDR limiting active cable input electrical specifications
* Inject aggressors into HCB Rx -
ports and measure with scope at Crosstal signal ransiion 7 P | e e atch

time, 20%-80% lane under test, to within +/- 20%.

corresponding MCB-1 Rx ports.

Crosstalk calibration signal 450 +/- 10% mV At TP7a.
Vpk-pk, each aggressor Counter-propagating aggressors.
Crosstalk calibration signal 17 +/-3 ps éﬁ@g’ during crosstalk calibration

Test Data: transition time, 20%-80%

W X ou

i
i

—

-
-—
==
E.
-
[ ]
——
mn
(=]

Reats (> 0 i Reats (> 0 i Reats (> 0 i Reats (>

Ampirusse o e omew  mow  anmw E Py Ampirusse o o8 sz Tew  wmm  4o@m 50 Py Ampirusse Ampirusse
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Ca||brat|0n Step 3: Determine Scope CTLE Setting

MP1800A

Synth, Jitter
PPG

Artek
CLE1000
-S2

L

Power

Division

TYvYy

Actual

TJ Histogram

Keysight
DCA-X
Scope

ITYY

Terminate

14143

effect of the DUT’s hardware CTLE.

applying software CTLE.

ISI Channel will significantly close the input eye.

@

2

MP1800A

G M

4xED

S

|
CJJr\JI

S DL

Power

| |
MP1800A

i

Division

Synth
PPG

e y =
]

Goal: Use the scope’s software CTLE to simulate the
Target Eye Width and Height must be adjusted while

The Optimal setting = setting with maximum produlct.

With CTLE

Scope CTLE Eye Width | Eye Height Product
(U1 (mv)
2 N/A N/A N/A
3 N/A N/A N/A
4 0.418 70 29.26
5 0.512 86 44.03
6 0.536 102 54.67
7 0.54 111 59.94
8 0.512 114 58.37
9 0.51 100 51.00

/I n ri tSU envision :ensure
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Cal | b ra“ on Step 4: Setting Forward Traffic Stress

- Tx_1 ™1 Keysight -
SMMBOQA ek Power | —e=-{Tx 2 /"™ DCAX R = MP1800A
ynth, Jitter CLE1000 Divisi =T 3 D —
ivision = =/ ___ | Scope Rx_3 =1 4xED
PPG -S2 -4 2 e Rx 4 -
HCB - B
£ =R - Tx_1 MP1800A
£ f=+—IRx_2 - % 2 Power | Svnth
% —~—Rx_3 Tx 3 Division PyPG
=~=*'  MCB-1 MCB-2 Tx4
« Send forward signal through ISI Channel & Divider.
« Counter- propagating aggressors turned on. Note: Eye
: : " Test Data:
* Adjust the stressed forward signals. IS
_ _ _ completely
* Adjust RJ to achieve Eye Width closed
. . . . without
* Adjust Amplitude to achieve Eye Height CTLE

Excerpt: IBTA Spec v2rl_3 1.160825

Set Eye Width & Eye Height targets per IBTA Spec
Scope Measurement with CTLE, all channels

EH15 | Eye Height tolerance, at 1E-15 120 mV
5] Ul | ALTRGa, it TH COR enabed
ENTS | Eye Wi orance, 59 ===, U | ATPGa,vith TX COR ypassed
(ie., disabled)

Excerpt: 802.3bm 83E.3.4.1.1 Module stressed input test procedur

83E.4.2. Random jitter and the pattern generator output amplnude are adjusted (without exceedmg the
differential pk-pk mput voltage tolerance specification as shown in Table 83E-7) to result in the eye height
and eye width given in Table 83E-8 using the reference receiver with the setting of the CTLE that
maximizes the product of eye height and eye width. For the low loss case, discrete frequency-dependent




Ca“brat'(.)n Step 5: Setting Counter-Propagating NEXT Aggressors

=—1Tx_1 -
- Rx_1
MP1809A N Artek | Power 2 R 1 vp1s00n
Synth, Jiterj—={ CLE1000 - {Tx 3 _ |
Division - X ™ Rx 3 =1 4xED
PPG -82 w-{Tx_4 4 =
- Keyaght - HCB Rx_ —
SR DCAX  |= T MP1800A
£: o Scope  [= ™ Power |, 1 synth
| Ry 4 ™3™ Division PPG
=~ - MCB-1 MCB-2 ™4™

« Set correct counter-propagating
aggressor signal levels to

Table 88 EDR limiting active cable output electrical specifications

generate CfOSStalk fOI’ the DUT Symbol Parameter Specification value(s) Unit Conditions
X eye mask parameter, time; 0.30 Ul Hit ratio=5E-5 with
TeSt see Figure 86 on page 282 100 Ohm load at TP7a
- - (Note @)
. - Y1,Y2 Diff. unsigned output voltage
® In IeCt Counter_propagatlng range 0 (required) 50, 225 mvy
. . range 1 (optional) 100, 350
aggressor signals into MCB-2 Tx range 2 (optional) 150, 450
pOl’tS and measure W|th SCO pe Crosstalk signal Vpk-pk, each aggres- 700 +/- 10% mV At TP6a.
. sor Counter-propagating aggres-
at corresponding HCB Tx ports. _ — sors.?
Crosstalk signal transition time, 17 +/- 3 ps Transition time measured at
20%-80% this PRBS9 test pattern tran-

sition: 1111111110000011...

Test Data:

pri—

B8 80 E0g



Cab | e TeSU n g Input CTLE Adjusted _| DCAX

Input CR Turned On Scope
= Tx 1
MP1800A Artek Power Ty 2 R MP1800A
CLE1000 -— Ty 3 .
59 Division w—Tx_ Rx_3 4xED
_-:TX_4 RX_4
[ORE Rx 1 -t
o - Tx_1
S - Rx 2 T:72*"' Power MP1800A
£ l-—Rx 3 i Division Synth
E . Rx 4 TX_34_ PPG
=~ 1 MCB-1 MCB-2 T4~
BER Measurement: Scope Measurement:
Error Free, 2 minute gate, 4 channels J2,J9, Mask, Rise & Fall Times, 1 channel, 1M Samples

User Customize Dialog S 1 ‘EveMask KEVSIGHT File Setup Measure Tools Apps Help
. el ol |G o] &[]
12 x| fFie | :U—“I ﬁ| g % Waveform
1:3:1 MU1830408 Datal ER Total 1.34976-07 1:3:1 MU1830408 Datat EC Total #7578
1:3:1 MU1830408 Data2 ER Total 4 6300E-08 1:3:1 MU1830408 Data2 EC Total 143241
DE-8)
Measurement Current Minimum Mask 1 Mas"f EDI Cab Oul {chenna o
TS s g s s Data Rate: 25.781 Gbis. N—
7 12 (R): 674fs) [D1n] 471.4mUI 4578 mUl 9| align Method: NRZ Eye ;;Dn l:a:mm —
1:4:1 MU13040B Data ER Total |1 61B1E-12 1:4:1 MU183040B Data EC Total |5 2 ol Gl s Fegen 2 D
q - @D seoms e s ST e
Eye Ampl [D12] 2126 mV 3114 mv 313 Fotils — a.s —
Rise Time [D14] 835ps 396 ps LRt o 4;;;0”":: sko\:‘zs =
Fall Time (D12] 12.66 ps 422ps RE EIEE ; E ::E
Eye Height[Ampl] [D14] 196.8 nRy esasidead Towl c0 s
1:4:1 MU183040B Data2 ER Total 1 4260E-08 1:4:1 MU1830408 Data2 EC Total 44119
A, 82 mvf . 7812 Reference:
322 mv 3W: 10, iz Internal Reference.

Scope judges Signal Integrity performance (Cable Output).
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Cable Control EEPROM Command Center

« Developed by Software Forge for

AOC management. MCB-1 : ¢ MCB-2
* Visual interface shows control and .mpm@ o .mpm B
alarm aCtIVIty Clock Recovery - TxLOS Clock Recovery Rx LOS
« DUT features such as CTLE and - T.EQIFE. e [ !::
CDR must be exercised to _ﬁﬁ"@. [z =]e] E:E
maximize chances of correct bit i
decisions. [#]s ][] 7] | EIEIEIE
Alarm X DRLOL Alarm
« TX Clock & Data recovery at DUT ===
Tx input reduces impact of jitter pardvark seect |V | sardvark select [V )
stresses applied by MP1800A
Pattern Generators (likely to impact Y
BER) Tx|-->4x CDR ) --> 4x CDR Rx
. f
« Hardware CTLE compensates for Rx 4x CDR <-- 4x CDR <-- [Tx
frequency response of ISI channel, *
maximizing the chances of making
correct bit decision. (likely to
impact BER)
« Rx Clock & Data recovery further Adjust controls at cable input to optimize BER

reduces waveform at far side of ~ Adjust controls at cable output to optimize signal quality.

cable. (less likely to impact BER)

/Inri tSU envision:ensure 20
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IBTA EDR ATD System Implementation

IMP1800A Signal Quality Analyzer
4-ch 32Gbp/s BERT

Jitter Tolerance Test

|EEE, IBTA, OIF

/inritsu

Visit Anritsu Booth 633 for Live Demonstration

.
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Path to InfiniBand HDR (200G PAM4)

Considerations for ATD / Stressed Receiver Testing:  pjease attend Anritsu Session for more info

- Signal Generation / requirements / patterns used. Toward 400G (IEEE802.3 and CEl)
56G PAM4 Bit Error Rate Test Solution

* BER Measurements 2:50 pm in Great America 2

« Referencing CEl, IEEE, IBTA DCA-X
« IBTA preliminary discussions. Anritsu considering for IBTA Plugfest 31. | Scope
e Tx_1
MP180.0A Artex _ | Power ={Tx_2 2;((‘21 MP1800A
Synth, Jitter CLE1000 —= _.=." Ty 3 _
Division = X Rx 3 4xED
PPG -S2 o Tx 4 Ry 4
i | Aoc p— aocc | 4
2=t T ™ MP1800A
& l~=—Rx 2 % 2 Powg'r S
£ |t |RX_3 ! Divi ynth
= _ Tx 3 Ivigion PPG
T GO375A 32Gbaud Power PAM4 Converter (: (et Rx_4 MCB-1 MCB-2 T)(_4==

------

POWER
. — OUTPUT PORT se—
©r ©¢
L]
Tt Outpun Dista Dt
£ ivp-pibax)
b T
iy

PAM BER Measurement

GO0375A Power PAM4 Converter ~Resutt

4Vp_p Differential Threshold Phase Error Rate Error Count Alarm
See in Anritsu Booth #633 Data Data
V Top ooz =v |— v |[2e =mul | 0.0000E+000 | of e
vV Middle 0001 v v [-iz2 Hmu 0.0000E+000 0 SR
| =" = I = | | |
[V Bottom 007 v v |28 <mul 0.0000E+000 0 ST
| = | = | | |
3-Eye Serial Total | 0.0000E+000 | 0
Standard Measurement roency. i) i

0% | [EapsedTime ¥ | 0 00:01:01

Zc CUPYTIYLILY AN T OV




Path to InfiniBand HDR (200G PAM4)

Considerations for ATD / Stressed Receiver Testing:  pjease attend Anritsu Session for more info

« Signal Generation / requirements / patterns used. Toward 400G (IEEE802.3 and CEl)
56G PAM4 Bit Error Rate Test Solution

* BER Measurements 2:50 pm in Great America 2

« Referencing CEI, IEEE, IBTA DCAX
« IBTA preliminary discussions. Anritsu considering for IBTA Plugfest 31. Scope
e Tx_1
MP180.0A Artek | Power - Tx_2 2;((‘21 MP1800A
Synth, Jitter CLE1000 —= _.=." Ty 3 _
Division = X Rx 3 4xED
-82 ..-=T)(_4 RX_4
- | AOC |—| AOC | ol B
L= Rx1 ™ MP1800A
& l~=—Rx 2 % 2 Power S
£ |l {Rx_3 e Divisi ynth
£ - Tx 3 IVISIOR PPG
D Angitsu GO375A 32Gbaud Power PAM4 Converter (: (et Rx_4 MCB-1 MCB-2 T)(_4==
f 9 o
GO0375A Power PAM4 Converter
® Anﬁtsu GO376A 32Gbaud PAM4 Decoder with CTLE (£

4V p-p Differential
See in Anritsu Booth #633

POWER

I
0

Data Input Tiata Output Tiata Input
04Vp—piMax)  04VpoMax)  10Vpp(Max)

G0376A PAM4 Decoder
See in Anritsu Booth #633

23 Copyright® ANRITSU



Wrap-Up

* For Cable/Module testing, much of the time & effort goes
toward achieving a spec-compliant and calibrated test station.

« Accurate & repeatable calibration means trustworthy results.

It is important for test equipment to provide reliable control and
measurement of key signal parameters.

« High-performance / quality signals and components are
required so external impairments do not influence DUT results.

« The solutions presented here satisfies these requirements with
proven and robust test platforms that meet the industry’s
growing needs.
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Thank You.

Questions?
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