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Operation

@ Running com2|

e Interactive file input (Q/A)
e Spreadsheet selection windows
e File selection windows

e Scriptable single line entry
@ Spreadsheet (XLS file) configures parameters
e Values in most sheet slides are syntax examples unless noted
@ Versions
e 1.05 (com2L_r105) on Geneva, 09-2012 meeting site
e plp2 updated to Draft 1.2
e plp2b equalizer searching escape resolved and comply with d1.2 p291 line 46
* Only a few channel may effect by. See last slide to determine if affected.
@ Output
e Display to MatLab® window
e Frequency plots to floating window
e Floating progress windows
The COM2L runs in MatLab® version 7
First step — check/edit configuration spreadsheet
Next step — run com2l in MatLab®

Note d1p2 notation replaced r106 to better coordinate with Draft revisions
e d1p2 means di1.2
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Configuration Spreadsheet: Select Port Type, d1p2

1 Parameter Setting Coding/Port Type Operational Control

2 Coding/Port Type NRZ Clause 33 d1.2 MRZ Clause 33d1.2 INCLUDE_CTLE 1

3 Signal Rate [fb) h 25.78125 GHz  MRZ/FEC Clause33dl1.2 |INCLUDE_TX_RX_FILTER 1

4 [el-1)cf1)] 3 [.1-4] FAMS Clause34d.1.2 CEBUG 1 G y

5 Nb 3 14 ul NRZ Clause 93 alt DISPLAY WINDOW 1 re areas are neW
& Gdc, for CTF 3 -12 NRZ/FEC Clause 93 alt C5V_REPORT 1

7 B 3 0.4 PAM4S Clause 94 alt SAVE_RESP a

2 af 3 04 W GET_FD 1

9 an h 0.6 m INC_PACKAGE_RL 1
10 h 2 USE_EXTERMNAL_PARAM 4]

RESULT_DIR est_resultsh

L

12 CC1

Coding and port type

selection roller G H I ] K L
16 samples Per Ul 1 &  An L SERD | crl N sigms
17 Port Order : 2 0.4 0.6 2 | 1.00E-12 3 0.0
18 Gamma_01 ) 2 0.4 0.6 2 | 1.00E05 3 0.0
12 Gamma_02 ) 4 | PAMS& Clause94d.1.2 7 13.59375 0.4 0.4 0.6 4 100805 3 0.0
=L fl ) 5 | NRZClzuse93alt 2578125 [L1-4] 14 12 0.4 0.4 0.6 2 1.00E12 3 0.0
21 f2 & | NRZ/FECClause93alt 2578125 f[-1-4] 14 -12 0.4 0.4 0.6 2 | 1.00E05 3 0.0
iz CTF_step 7 | PAMA Clause94alt 1359375 \/[-1-4] 16 2 0.4 0.4 0.6 4  1.00E0S 3 0.0
23 TRFFE_step o
24 bmax ™ M4 4 » M| Settings | Lookup Tables .~ Help - Operational Control .~ Help - Parametdi] 4 | i
a5 fu 3 0.55 *ft
26 £f 3 0.55 *ft
27 fn 3 1 *f
28 fr 3 075 *ft
29 2.91E+00 arsm/GHz*1/2
30 4 84E-01 :pers{mfGH
31 5.87E-02
32 7 07E032 Data can be directly entered or
33 2.50E04 defaults can be set in the lookup
24 2.20E-04 data table tab when using the d 1 p2
=2 0.182 selection roller.
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A B C o] E F G

1 Parameter Setting Coding/Port Type Operational Control
2 Coding/Port Type NRZ Clause 83 d1.2 NRZ Clause 33 d1.2 INCLUDE_CTLE 1

3 Signal Rate [fb) h 25.78125 GHz  NRZ/FECClzuse23d1.2 INCLUDE_TX_RX_FILTER 1

4 [ef-1) e[1)] h [-1-4] PAMS Clause944d.1.2 DEBUG 1

5 Nb h 14 ul NRZ Clause 83 alt DISPLAY WINDOW 1

& Gdc, for CTF h -12 dB  NRZ/FEC Clause 33 alt C5V_REPORT 1

7 B h 0.4 W PAMS Clause 94 alt SAVE_RESP o

B of h 0.4 v GET_FD 1

9 4n b 06 v (l 1 |

10 L h 2 USE_EXTERNAL_PARAM o

11 1—| 1.00E-12 RESULT_DIR est_resultsh
12 ccl k 3 ( [ I

13 ] 0.01 ul

14 ] 0.1 ul

15 ] 0.001 v

1e Samples Per Ul 32

17 Port Order 3 [1324]

18 Gamma_o1 3 0.315 N .
=R B D1.2 Sheet: KR4
20 f1 h 20.625 GHz - -
21 f2 h 20.625 GHz

22 CTF_step 1 dB

23 THFFE_step 0.02 f O r d 1 p 2

24 bmax h 1

a5 fu 3 0.55 *ft

26 ff 3 0.55 *ft

27 fn 3 1 *fh

28 fr 3 0.75 *fh

29 1 2.91E+00 srs/m/BHz /2

20 4 84E01 :pers/m/GH

31 5.87E02 vers/m/GHz"2

3z 7.07E-03 m

33 2.50E-04 nF

34 2.20E-04 nF

35 0.182 m/ns

36 50 chm

37 11.9 %
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A B C D E F g
1 Parameter Setting Coding/Port Type Operational Control
3 Coding/Port Type NRZ/FEC Clause 93 d1.2 NRZ Clause 93 d1.2 INCLUDE_CTLE 1
3 Signal Rate [fb) Ny 2578125 GHz  NREZ/FECClause33d1.2 INCLUDE_TX_R¥_FILTER 1
4 [cf-1) c[1)] Ny [-1-4] PAMS Clause94d.1.2 DEBUG 1
5 Nb 3 14 Ul NRZ Clause 92 alt DISPLAY_WINDOW 1
& Gde, for CTF 3 -12 dB  NRZ/FECClause 93 alt CSV_REPORT 1
7 Py h 0.4 v PAMS Clause 94 alt SAVE_RESP 0
g af h 0.4 0 GET_FD 1
9 4n b 06 v (l 1 |
10 L h 3 USE_EXTERMAL_PARAM o
11 1—| 1.30E05 RESULT_DIR est_resultsh,
12 ool K 3 ( [ [
13 ] 0.01 ul
14 ] 0.1 ul
15 ] 0.001 v
16 Samples Per Ul 32
17 Port Crder 3 [1324]
18 Gamma_01 3 0.315 W .
- SRR D] 2 Sheet: KR4/FEC
20 f1 3 20,625 GHz - .
71 f2 3 20,625 GHz
22 CTF step 1 dB
23 TXFFE_step 0.02 O r 1 p
24 bmax h 1
a5 fu 3 0.55 *f
26 f 3 0.55 *ft
27 fn 3 1 *ft
28 fr 3 0.75 *fh
I 29 1 2. 91E+00 irs/mfGHz1,2
20 4 84E-01 :pers/m/GH
21 5.87E02 rers/m/GHz*2
 |IEH 7.07E-03 m
il 33 2.50E-04 nF
|| IEE 2.20E-04 nF
35 0.182 m/ns
Il =5 50 ohm
37 119 %

[ — . . —— R - - - - — - S o R |
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A B C B) E E G

1 Parameter Setting Coding,/Port Type Operational Control
2 Coding/Port Type PAM4E Clause944d.1.2 NRZ Clause 93 d1.2 INCLUDE_CTLE 1

3 Siznal Rate [fb) b 13.59375 GHz  NRZ/FECClause93d1.2 INCLUDE_TX_RX_FILTER 1

4 [cl-1)cf1]] h [.1-.4] PAM4 Clauze94d.1.2 DEBUG 1

5 Nb h 16 Ul NRZ Clause 53 alt DISPLAY WINDOW 1

& Gdc, for CTF b -12 dE  MRZ/FECClause 53 alt CSV_REPORT 1

7 B h 0.4 T PAMS Clause 34 alt SAVE_RESP 0

] AF h 0.4 W GET_FD 1

9 An b 06 v | 1 I
10 L h 4 USE_EXTERNAL_PARAM o

11 T| 1.00E-05 RESULT_DIR est_resultsh,
12 ccl k 3 | | I
13 ] 0.005 ul

14 ] 0.05 ul

15 ) 0.001 v

1& Samples Per Ul 32

17 Port Order b [1324]

18 Gamma_01 h 0.315 W

19 Gamma_02 h 0.315 Wi

20 1 h 20.625 BHz

21 2 h 20.625 GHz D 1 2 S h eet »
27 CTF step 1 dB n u
23 TXFFE_step 0.02

24 bmax b 0.2

25 fu b 0.55 *fh fo r d 1 p 2

26 f ¥ h 0.55 *ft

27 fn h 1 *ft

28 fr h 0.75 *f

29 1 2.91E+00 ars/m/GHz 12

30 4 34E01 apers/m/GH

31 5.87E-02 ers/myfGHz"2

Y 7.07E03 -

33 2.50E-04 nF

34 2.20E-04 nF

35 0.182 m/ns

36 50 chm

37 11.9 %
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Parameter list (d1p2)

Example Settin

Signal Rate (fb) 25.78125 ignal. Used to calculate unit interval

“ ransmitter differential peak output voltage for Near-end aggressor
SERO 1.00E-12 arget uncorrected symbol error ratio
0.01 Normalized RMS Gaussian noise

m 0.001 oltage sensitivey RMS Gaussian noise
Port Order 1324 or the 4 ports the first two listed are inputs and respective last two are outputs (R

2| 20625 _Receiver reflection coefficient reference frequency scale.value >2disables |
_ TXFFEsep | 002 [Transmitter equalizer, pre/post cursor coefficient stepsize
_fv | 085 [Transmitter 3 dB bandwith for victm. Setto > 2to deactivate
_fn | 1 [Transmitter 3 dB bandwith for Near-end aggressor. Setto >2to deactivate
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Operational Control

INCLUDE_CTLE = do not include CTLE
1 =include CTLE. Will eventually be removed
INCLUDE_FILTER = do not include TX/RX filters
1 = include TX/RX filters. Will eventually be removed
DEBUG = do not print internal data;
1 = prints and graphs internal data. Shows equalization settings
DISPLAY_WINDOW - do not display FD graphs
1 - display FD graphs (IL, ILD, ICR, RL, MDPST)
CSV_REPORT - do not create CSV report file
1- create CSV report file in .\results directory
SAVE_RESP - do no save channel time domian data
1 - save channel time domian data in mat file
GET_FD - do not report freqgency domain metrics
1 - report some fregency domain metrics
INC_PACKAGE - do not use package models
1 —use proposal 1 for h21(f) (d1.1), benartsi 3bj 02 0912, p 9
— use proposal 2 for h21(f), benartsi 3bj 02 0912, p 9
3 — use proposal 3 for h21(f), benartsi 3bj 02 0912, p 9
— use proposal 4 for h21(f), benartsi 3bj 02 0912, p 9
USE_EXTERNAL_PARAM set to 0 . Will eventually be removed
RESULT_DIR Point to the results directory. Full directory path ending in “\ “ or “/ “ is recommended
0 — do not include package insertion loss
ANEL e 1- include packagepinserfion loss
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CSV and display outputs

channel_operating_margin_dB: (COM) Figure of merit. Adjusted so that above zero passes and below fails

peak_interference_mV: Peak interference on channel include chip and system noise.
For a test type of channel, this would be the value for additive rx tolerance injected noise. Since this is
peak value of interference, dividing by 7 may be the amount of rms noise from an AWGN generator. Peak
interference is measure at the spec BER.

peak_channel_interference_mV: The peak interference. contribution for residual ISI and crosstalk.

peak_ISI_mV: The peak interference. contribution for residual ISI.

peak_MDXTK_interference_mV: The peak interference. contribution for all crosstalk.

icn_mV: If FD is selected this is the integrated crosstalk noise. Information about channel design may discerned
from 7*ICN-peak_MDXTK_interference

peak_MDNEXT _interference_mV: The peak interference contribution for all NEXT crosstalk.

peak_MDFEXT _interference_mV: The peak interference contribution for all FEXT crosstalk.

available_signal_after_eq_mV: Essentially the “zero-first-precursor” signal height after filtering and reference equalization

fit_loss_dB_at_Fnq: If FD is selected this is the value of the fitted IL loss at Nyquist. Same as SCAT, IL_fit_atNq

IL_dB_at_Fnq: If FD is selected this is the value of the IL loss at Nyquist.

ILD_RMS: This may be useful for a quick evaluation of a channel. It is the RMS of the Insertion Loss Deviation in dB

file_names: List of channel files
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Syntax d1p2 example

function [ output args ] =com2l (coding, num fext,
num next, varargin)

output_args is a structure with results

coding is string containing the full path name of the configuration spreadsheet
num_fext is the number for fext s4p files

num_next is the number for next s4p files

All the reset of the arguments are strings containing the respective full path
names of through, fext, and next files

Result screen

Files set is:
TEC_STRADAWhispe
coé THRU_CEC3Y

ans =

Thiz i= not g

ial IEEE >> com2l dlp2('config COM2L dip2.xls', 3,

4,'J:\2012 TEMPAI

e

02.3bj\channels\models\shanbhag 02 0411\TEC STRADAWhisperZ9p8in Nel

LR T

EC WhisperZ9p8in Nelcoé THRU C8C%.s4p',

EEE802_:

J:\2012 channels\models\shanbhag_ 02 0411\TEC STRADAWhisperZ9p8in Nelco
’"_:'-12'2:"_'_"'-.?:’3 l\T"Spﬂ"‘:ﬂp-'_’ ‘Iﬂ_CCG FE X“ BAB9 C"': =4n',

\channels\models'shankh 1ag 02 34L11?EC ““?LEhN"spe:zsp-" HNelco

channel operating margin dB: 5.1874 C11C12 CBCY.s=4p’
peak interference mvV: &.7000 ’ "‘_‘_"‘ —— = r )
peak channel interference mV: 4.6000 channels\ che_s shanbhag 32_14__1?:: STRADAWhi=sper29p8in Nelco
peak ISI mV: 3.1000 GbCu_0428 2011N\TEC Whisper2Sp8in Nelco& FEXT DEDS C8C3.s4p’,
peak MDXTK interference mv: 2.3000 channels\models\shanbhag 02 0411\TEC STRADAWhisperZ9p8in Nelco
fon Vi 1.3333 bCu 04282011\TEC Whisper29pSin Nelcod NEXT B8B3 CECO.s4p',
peak_MDNEXT_int,erference_mV: 2.4000 -
peak MDFEXT interference mV: 1.1000 Jpolin | lelco
available signal after eq mvV: 12.1744 TEC Whisper23pSin Nelcoé NE }C_C'—'—-—é C8C9.s=4p’',

[
[

1
=
m
[
[¥]
o

fit_loss_dB_at_Fng: 20.1635
IL dB at Fng: 19.8332

baud rate_GHz: 13.5938
o

ILD EM5: 0.1216 )
— R —— L [ A W S 5 Ccaca
file names: [8x101 char] _Channel IEEE802 3 100GbCu 04282011\TEC Whisper2SpfSin Nelco& NEXT DEDS CBCI.s4p')

ibhag JA_JQLLH_E, STRADAWhi sperZSp

820 Li?EC_Wh;spe:ZQpE;:_He;ccﬁ HNEXT C5Ce_CeCS8.=4p',

.channels\modelshshanbhag 02 0411N\TEC STRADAWhisper29p8in Nelco
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Interactive file input example

<\ INPUT CONFIG FILE .xIs | sAndicates tvne nf file reniiesten

— — -\ input thru channel response . L )
N - - - -
Lockin: | |, COM2L_100 - CF :
| . J Look in: | , 20db_Loss_Channel j Lol IfF '
L= MName Date modifi - . .
.i.);' ¥= Name Date modified Type Size
J MRZ_result 2 v Bt . .
Recent Places @] FEXT1.54p 5/18/2011 10:28 AM  S4P File 1,610 KB
old nte r 2. Recent Places i ) i
@] FEXT2.54p 5/18/201110:29 AM  S4P File 1,610 KB
[ s PAMY_resu 2 1N 9] FEXT3.54p 5/18/2011 10:29 AM  S4P File 1,610 KB
Desktop . result d h t 2 Deskiop @] FEXT4.54p 5/18/201110:29 AM  S4P File 1,610 KB
= | results S p re a S e e 2. e [®] FEXTS s4p 5/18/201110:29 AM 4P File 1,610 KB
._‘:‘:J | test_results anpeesenad ] _,{_,_I |® FEXTE.54p Tonmmmman o Er o 1,610 KB
Libraries &l config_COM2L_105xIs 10/17/2012,  Lbreries ] FEXT7.54p T h t 4 1,610 KB
A & config_COM2L_1053.xs w7202 Tl (9] FEXTS 54 e n e n er S p LE10 KB
== 5] config_COM2L_106xis | i 1610KE
Comeriay & config_COM2L_106_liav.xls 10/18/2012 - . fl I eS
(i; & config_COM2L_modl xis 10/17/20121 ‘...-\
g B config_COM2L_new_pkg_clte75xls 9/24/20128  MNetwork
& confio COM2L new nka halfiitter.xls 9/24/2012 1.
‘| mn
File name: |THRU.34|J j Open
File name: lconfig_COM2L_106ds Aescitwe: o) ] P
Files of type: | (*xds) d A |J

> com2l dipZ
COM2L for Draft 1.2
Thi=z code i=s expected to change as the IEEES0Z.3b] document evolwves.
Thi=s is not a normative or an official TEEE document.
Enter config XL5 file or return will just pop 2 window to ask for the XLS file]:
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Example for single line entry

1) New to MATLAB? Watch this Video, see Examples, or read Getting Started.

UZ_USIINIEL SIRAUANNISPErZ9pein NEICTO
_Nelco6 FEXT_BSBI_CBCI.s4p',
_OQLL"-.I‘EC_SI‘RADH\ isper2f9pf8in Nelco
n Nelcog FEXT C11C12_CB8C3.s4p',
"_O‘ELL"'-.I‘EC_SI'RAD‘
_Nelcog FEXT D8
_0411\TEC_ STRADA}
n MNelco6 NEXT Bt

UILZULZ IEFFLIEEESUZ . S0 \CHaNNe L3 \Mode L3 |\ Snanonag
100GbCu 0428 1 hi

isper29ps
)3 C8C9.=4p',
isper29p8in Nelco
9_C8C9.s4p’',

n_Nelco

File Edit View

Insert Tools

Desktop  Window  Help

NEEL b RAVDEL- I 08|00

2_0411\TEC_STRADA

_Nelco6_NEXT_
_0411\TEC_STRADAWhis
n_Nelco6_NEXT_C5C6_C
2_0411\TEC_STRADAWhis
_Nelco6_NEXT_DEDS_C

izper2opfin Nelco

= (=

ciz

| _ 2_3_100GbCu_04282011N\TEC_Whi
COM2L for Draft 1.2
Thi=s code is expected to change as the IEEES02.3bkj document evolwves.
This i= not a normative or an official IEEE document.
Files set is:
TEC STRADAWhisper289p8in Nelcoé Channel IEEES802 3 100GbCu_04282011--TEC Whisper29p8in Nel

co6_THRU_CEC3

ans =

channel operating margin dB: 5.1874
peak_interference mV: 6.7000
peak channel interference mV: 4.6000
peak I5I mV: 3.1000
peak MDXTK interference mV: 2.3000
icn_mWV: 1.5335
peak MDNEXT interference mV: 2.4000
peak MDFEXT interference mV: 1.1000
available signal_ after eq mV: 12.1744
fit loss_dB_at_Fng: 20.1685
IL dB at_Fng: 19.8332
baud_rate GHz: 13.5338
ILD RM5: 0.1216

file names: [8x101 char]
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Results are written to csv file
(data Is example only)

A B c D E F G H I ] K L M N 0 P Q R Sk
1 Fileset COM_dB peak intepeak charpeak |51 1peak MD}ICN peak_MDIpeak MDIfit loss d IL loss dEILDRMS available_coding  Fng(GHz) @
2 TEC STRA 5.18743 6.7 4.6 3l 2.9 1533434 24 11 20.1895 19.83322 0.121609 12.17436 PAMA  6.796875 TEC_Whis TEC_Whis TEC_Whis TEC_W

v
2
W 4 » M| TEC_STRADAWhisper29p8in_Nelcos_ ./ #J 4| M | 31
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How to determine if the equalization escape
fixed in p1p2b corrupted plp2 COM results

@ Setdebug mode
Examine figure 100
If c(0) sample cursor (green) is at peak of unequaled pulse (red) an escape occurred, do not use these COM
results.
Izl] config_ COM2L_dlp2.xls [Compatibility Mode]
A B C o E F G
1 Parameter Setting Coding/Port Type Operational Control
2 Coding/Port Type MRZ Clauze 93 d1.2 MRZ Clause 93 d1.2 INCLUDE_CTLE 1
2 Signal Rate [fb) 3 2578125 GHz  MRE/FECClause53d1.2 INCLUDE_TX_RX_FILTER 1 S d b
4 [el-1) (1] h [-.1-4] FAMS Clause84d.1.2 DEBUG 1 et e ug
5 MNb 3 14 Ul NRZClause 93 alt DISPLAY WWINDOW 1
6 Gdc, for CTF h -12 dB NHZ_."FEI: Clauze 33 alt C5V_REPORT 1
7 By h 0.4 W PAME Clause 24 alt SAVE_RESP 1] Ce I I to 1
2 af 3 0.4 v GET_FD 1
9 #n b 0.6 v (l 1 |
10 L h 2 USE EXTERMNAL PARAM

File Edit View Inset Tools Desktop Window Help

DEEe | EVNOUDLEL- S/ 0E | 0D

SBR responses

13
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