Validation of VSR Module to Host link

* Work done for OIF and presented in OIF2013.170.4 to close
comment on VSR draft 9.
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Problem Statement

 Much work has been done to ensure the host to module
signal is specified.

* Less work was done on the module to host.

 Adoption of eye targets has not changed as methodology
has changed

 Resulting in Over Stress host Rx test

* There is needed a revisit of this part of the specification.
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Problem Statement Horizontal Stressor

20162.033.00 Hamid et all Define Test implemented in
rev

« Test was to have input at TP4a to be:
« RJ=.158Ul, TJ=.28Ul as in the informative Tx spec.

* From 2011.270.01 Ghiasi did the baseline simulations
that led to the summary below

“Measured with PN31 or could be approximated with PN15
» TJ=0.34 Ul @ BER 1E-15, J2=0.2 Ul, and VECP=6 dB
» Eye mask coordinate at 1E-15 X1=0.19 Ul, X2=0.5 Ul, Y1=120, Y2=300 mV"

 Did not have CTLE applied to TP4.

* Applying CTLE will increase EH and as such more RJ is needed to close it back down
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Problem Statement Vertical Stressor

» VEC introduced in 0if2011.418.01.pptx
* Measured with CTLE applied

* From Rev9: “At TP4 passing is defined as a single equalizer
setting that meets the EH15, EW15 and VEC specifications”

« Comment to Rev8 Added VEC must be met and can be construed that
the host test must meet it also.
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http://www.oiforum.com/bin/c5i?mid=4&rid=7&gid=0&k1=34199&k2=1&k3=11&tid=1366689028
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Work Done Since Initial Comment

* |dentified Crosstalk impairment added to the module output
but never verified the impact on TP4.

 Karl Muth did an excellent simulation on the Module Output
at TP4 and Tp5. See OIF2013.198.04

 Lab measurements of TP4A, TP4 and TP5 completed.
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TP4A/TP4 Test Bench Setup

 Anritsu Pattern Gen and 39 inch cable form “Module” TP0
signal at TP4A that is calibrated to Table 13-9

« TJ=280mUI, RJ=150mUl, SJ added as needed.
e Vamplitude=600mV

1.8 5.8dB 0.5dB

— HIH

Total channel loss at 14GHz is 6.3dB
from TPO
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TP4A Test Bench Setup

 Anritsu Pattern Gen and 39 inch cable form “Module” TP0
signal that is calibrated to Table 13-9

« TJ=280mUI, RJ=150mUl, SJ added as needed.
« Vamplitude=600mV

Amplitude (»)| JSA Results ¥
Src: D1A  Rate:

Pat. Lengih: Src: D1A Rate:

|| Eye opening: el e R | _CRE Jitter Optimization :
= (LOE-15) Ones: 2175 = T | TJ (1.0E-15): 282 mul | DJ (3 - B): 132 mul
RN (rms) Ones: 5.60mV RN (rms) Zeros: 5.26 mV R (1) st R L) AN
DI (5 - 5) Ones: 1305mV DI (3 - 3) Zeros:  133.0mV DD (p-p): 56 mUl DCD: oul
ISI (p-p) Ones: 37.5mV ISI (p-p) Zeros: 94.6 mV R s M B (Drp): i
PI (3 - 8) Ones: 455mV PI (8 - ) Zeros: 46.2 mV

PI (rms) Ones: 8.56 mV' PI (rms) Zeros: 776 mv. L
BER Floor: =1e-13 BER Limit: Not Limited |
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TP4 with 2dB of CTLE and TPO stress

Channel Loss
6.3dB

Spec 5dB
EW15=634mUlI
Spec 570mUl
EH15=180mV
Spec 228mV
VEC=4.9dB
Spec 6.5dB

Jitter/Noise Setup Measure  Tools Apps Help

-

= BER Jitter Bathtub ‘
1.0 j /_

JSA On/0ff

Display JSA
Spectrum

our 500 muI 1.000 UI

RJ/P] Histogram
JSA
Setu;

JSA Setup...

-110 mUI 110 mu:

ﬁ___A__r,
|

CRE Jitter
Optimize OFF

- \ Eye Opening: 2130 mv } Signal Amplitude:

T TI (1.0E-15) Ones: 21407 mV TI (1.0E-15) Zeros: ? 147.8mV

Setup... RN (rms) Ones:
DI (8 - §) Ones:
ISI (p-p) Ones:
PI ( - 8) Ones:
PI (rms) Ones:
BER Floor:

Amplitude (>
Src: F2  Rate:
316.31 mV

2964 pv RN (rms) Zeros:
21257 mV DI (8 - 8) Zeros:
127.6mV ISI (p-p) Zeros:
2525 uV PI (O - O) Zeros:
? 2410V PI (rms) Zeros:

BER Limit:

? 966 pV
2?1328 mVv
1346 mV
? 455 uv
?234 wvV

? Not Limited

Pat. Length: 2 Rate:

1.0E-18 ]ﬁ*
-159 mV

T Histogram

oul

< Jitter
5 Pat. Length:
CRE Jitter Optimization
[T3 (1.0E-15):
*RJ (rms):
DDJ (p-p):
PJ (rms):

2366 mUI | D (3 - B):
29.74mUl Pj (3 - 3):
147 mUl DCD: 200 puUI
?24.48mUl ISI-] (p-p):

2215 muUl

?92.4 mul

141 mul

More (1/1) y — E

Timebase

CDR... 3 | PTB... » \

118 mV/ 28.100000 Gb/s Reference:
600 v LBW: 10.86 MHz

Internal Reference H{k’ ‘ =

Jitter Mode Acq Src: CDR (Slot 1) Math |
28.100056 Gbfs

Smoothing: Average 511 bits -
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TP4 with 2dB of CTLE and full stress

Jitter/Noise | i File Setup  Measure  Tools  Apps  Help
| 00%) T

AT e T I e e e T
Jsao) e Sy /o “ :

JSA On/0ff

* Channel Loss
« 6.3dB

* Spec 5dB

«  EW15=575mUlI

« Spec 570mUl e |G * 105181%“—
o EH15=228mV — RJ/P) Histogram e

* Spec 228mV :

« VEC=4.7dB

Py

-130 mUI oul 200 mUT
Y B — L
Spec 6.5dB CRE Jitter Amplitude (> “ Jitter
Optimize OFF |omEEEEERTETE | . —
Src: F2  Rate: Pat. Length: Sp Src: F2 Rate:‘ 3,101 Pat. Length:
[Eye Opening: 2228 mV | Signal Amplitude: ~ 396.11 mv BCRE Jiier Ot hlzot) I
. : g — [ T3 (1.0E-15): 2425 mUl| D] (3 - 8): 2198 mUI
e Note: requires launch : TI (1.0E-15) Ones: 2 173.3mV TI (1.0E-15) Zeros: ? 131.4 mV e — —— 256 mU
amplitude boost to meet RN (rms) Ones: 28841V RN (rms) Zeros: 2991V ' '
DDJ (p-p): 149 mUl DCD: 600 puI
EH1 5 DI (8 - d) Ones: 2158.0mV DI (3 - O) Zeros: 2 166.1 mV

PJ (rms): ?33.62mUl 1SI-] (p-p): 139 mul
ISI (p-p) Ones: 159.6 mV ISI (p-p) Zeros: 167.9 mV {fing) (P-p)

PI (3 - ) Ones: 2850V PI (3 - B) Zeros: ? 550 uv
PI (rms) Ones: ? 314V PI (rms) Zeros: 2277 WV
BER Floor: BER Limit: ? Not Limited

More (1) is... | Limits... R x oetais... [Limits... B

CDR... a PTB... | Acguisition Trigger A e

Jitter Mode Acq Src: CDR (Slot 1) Math |
Pos: 28.100056 Gbfs
Smoothing: Average 511 bits - —

118 mv/ 28.100000 Gbfs Reference: | Signals |

600 W LBW: 1086 MHz | Interal Reference || %
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TPS5 Test Bench Setup

0.5dB 5.8dB 4.48dB 0.5dB  TP5

TP4A I

Total channel loss at 14 GHz is
10.78dB from TPO

Avaco

TECHNOLOGIES




Your Imagination, Our Innovation

TP4-TP5 test channel

° Channe| LOSS ] CE-263-%S R informative channel SDD 2 spec
« 10.78dB i

-+— 14
R frec=14 .00GHz

- o Bkt olexTE 22S FPplusR X2 1 2inRos 00032 B0010 1 2inRos 502, 1) F-100754
Spec 10dB
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TP5 with 6dB of CTLE and full stress

ji&er/Noié g Setup Measure™ Tools Apps Help

 Channel Loss s

« 10.78dB S oy ERmesamws R Arptce s

j /— 1.0

JSA On/0ff

* Spec 10dB
- EW15=542mUl e w S o
» Target 460mUl
« EH15=159mV
« Target 95mV

RJ/P] Histogram TJ Histogram

-130 mUI 130 mi oul

CRE Jitter > < ’

< Jitter
Optimize OFF

Pat. Length: sp |Sc F6 Rate: Pat. Length:
= . > *CRE Jitter Optimization
2159 m\"| Signal Amplitude: 24471 mV £

-15): 2 458 muUI | -3): 2225
TI (1.0E-15) Ones: ?&7.15mV TI (1.0E-15) Zeros: 22320 mV | T (1.0E-15) 458 mUI| DJ (5 - ) 225 mul
*R] (rms): 215.02mUl Pj (5 - B): 2856 mUl

DDJ (p-p): 178 mUl DCD: 20mul
PJ (rms): ?33.78 mUl ISI-] (p-p): 178 mul

RN (rms) Ones: ?619.0 4V RN (rms) Zeros: 2619.0 pv
DI (3 - 3) Ones: 27750mV DI (0 - §) Zeros:  ?83.60mV
ISI (p-p) Ones: 78.50 mV ISI (p-p) Zeros: 84.55 mV
PI (3 - ) Ones: 23685V PI (8 - §) Zeros: ? 525 v
PI (rms) Ones: ?165.0 wV PI (rms) Zeros: 22200 0V
BER Floor: BER Limit: ? Not Limited

[~ JMll X |petails... fLimits... B

More (1/1)

Jitter Mode Acq Src: CDR (Slot 1)

132 mv/ 28.100000 Gb/s Reference:

— Math | | Signals |
14mV LBW: Internal Reference ‘{:} fos:

CDR... a PTB... Timebase | Acqguisition Trigger o o

Smoothing: Average = —
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What if

« EH15is larger then spec. What is causing this?
 Test point is 1.3 dB further into the channel then spec calls for.

- Additional RJ is modulated into vertical eye closure which require
more amplitude.

* What happens if we do not allow EH15 to be increased at
TP4?
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TP4 with 2dB of CTLE and Jitter only stress

Jitter/Noise File Setup  Measure  Tools  Apps  Help 2t "l run ) 5o ) Giear )

 Channel Loss s

41

| I — o
| f— ot kbt - 4
e 6.3dB ‘ ; %’f]'tter Bathtub Ve 1.0 BER Amplltude Bathtub

- Spec 5dB | | o LJ J

° EW1 5:566m UI 2 500 mUI J o 18—167 mv -1mv
RJ/P] Histogram TJ Histogram
« Spec 570mUI

« EH15=197TmV B
® SpeC 228mV . : ——77 our 200ij1

< Jitter
Optimize OFF | vEsEsTErEe | .
- - 5 Pat. Length: 2 Rate: Pat. Length:
° VEC_4-37d B P . : *CRE Jitter Optimization

197 m\"| Signal Amplitude: ~ 326.43mV B S
| T3 (1.0E-15): 434mUI| DI (5 - B): 176 mUI

TI (1.0E-15) Ones: 1356 mV TI (1.0E-15) Zeros: 1316 mV J
*RJ (rms): 16.60 mUI Pj (5 - B): 33.2 mul

® 6 5d B RN (rms) Ones: 982 pV RN (rms) Zeros: 966 pv
DDJ (p-p): 120 mUl DCD: 1.8 mul
DI (3 - &) Ones: 1202mV DI (5 - 3) Zeros: 1166 mv (b-p) z
PJ (rms): 34.90 mUl 1SI-] (p-p): 120 mul
ISI (p-p) Ones: 1217 mV ISI (p-p) Zeros: 118.3 mV rms) (p-p)
PI (5 - 8) Ones: 820 pV PI (3 - O) Zeros: 510 wv
PI (rms) Ones: 370wV PI (rms) Zeros: 284 pv
BER Floor: =1e-13 BER Limit: Not Limited

=Bl x oetais... JLimits... E

More (1/1)

Src: CDR (Slot 1)

Jitter Mode Ac | [ si ]
118 mv/ 28.100000 Gbfs Reference: 7 & Math | | Signals |

1.2mV LBW: 10.86 MHz Internal Reference

CDR... A PTB... 7 | Acguisition Trigger a o
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TPS with 6dB of CTLE and Jitter stress onIy

Jltter/Nmse File™ "Setup™ Measure™ Tools™ Apps Help

* Channel Loss - 7 A
* 10.78dB , ‘W/’ T ek

JSA On/0ff

° SpeC 10dB : @ :::‘ 1.0E9 L
® EW1 5=534m UI . * l‘OE-18_107 =

 Target 460mUl
* EH15=134mV |
« Target 95mV e e e

CRE Jitter Amplitude (> < Jitter
Optimize OFF L

RJ/P] Histogram TJ Histogram

Src:(7 Rate: 29100050 Gb/ Patlength:ioll _ sp_|Sicli) Rate: 2510005 Go/- Pat. Length:
i i i *CRE Jitter Optimizati
| Eye Opening: 2134 mv | Signal Amplitude: ~ 212.07 mv er Optimization

TI (1.0E-15) Ones: 279.95mV TI (1.0E-15) Zeros: ?7520mV T (10E-15): 2 466 Ul | DJ (3 - 3): 208 Ui
*RJ (rms): 216.65mUl Pj (5 - 8): 288.0 mul

DDJ (p-p): 154mUl DCD: 2.8mul
PJ (rms): ?3455mUl ISI-] (p-p): 154 mul

RN (rms) Ones: 2608 uV RN (rms) Zeros: ? 606 pV
DI (3 - 3) Ones: 27050 mV DI (8 - 8) Zeros:  ?6575mV
ISI (p-p) Ones: 71.680 mV ISI (p-p) Zeros: 66.85 mV
PI (3 - ) Ones: 2340 pV PI (8 - §) Zeros: ? 260 pv
PI (rms) Ones: ? 1450V PI (rms) Zeros: 21410V

BER Floor: ?=1e-18 BER Limit: ? Not Limited

B X [petais... fLimits... B

More (1/1)

Jitter Mode Acq Src: CDR (Slot 1)

110 mV/ 28.100000 Gb/s Reference: Math | | Signals

|
7.9mV LBW: 10.86 MHz | Internal Reference ‘{} Pos:

or.. W) () | PTB... A ‘ Acquisition Trigger 7 =

_Smoothing: Average -
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Conclusions from Bench Measurements

 Fully TP4 EW15 stressed eyes with additional amplitude
cause compliant host receiver eye at TP5

« EW15=542mUI measured vs 460mUl spec.

* Fully TP4 EW15 stressed eyes with no additional amplitude
cause compliant host receiver eye at TP5

« EW15=534mUI measured vs 460mUl spec.
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Conclusions from Muth Module Simulations

 With out crosstalk, the module output was too relaxed as
initially thought.

 Page 14 OIF2013.198.04

» Simulated EW=695mUl, EH=286mV, VEC=2.8dB
« Spec EW=570mUl EH=228, VEC=6.5dB

 When 3.9mVrms of crosstalk added into the simulation and

the module blocking cap and a reasonable package for the
CDR

* Page 28 OIF2013.198.04 good package result
 Simulated EW=565mUl, EH=220mV, VEC=5.17dB
« Spec EW=570mUI EH=228, VEC=6.5dB
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Recommendations

 Change the crosstalk stress from 5.2 to 3.9mVrms to agree
with the rest of the spec having the max launch amplitude

be 900mV for VSR not the 1200mV that was used for copper
cables and was the basis for the 5.2mV in the spec.

» Change VEC to a max of 5.5dB

* Add text to line page 21 line 19 that states

« A compliant host stress is one that meet EW15, EH15 and has a VEC
in the range of 4 to 5.5 dB.”
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