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Purpose for Commit Request

A Reduce delta COM and ERL indicated in mellitz_3dj 03 2505 using
zero padding before performing the iFFT in the COM code

Q Provide a mechanism to trim the frequency range of passed s-
parameters
» Useful for the debug of the zero-pad option

Q Branch: Zero_pad_and_flim

Q Branch test code (will disappear after merge)

* https://opensource.ieee.org/richard.mellitz/com code/-
/raw/Zero pad and flim/release/com ieee8023 4p9pl Zero pad and flim
.m?ref type=heads&inline=false
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Checking changes of a branch to the last release

IEEE 5A P E o +

Richard Mellitz | com_code
O

Q Search or go to...

|EEE Standards

Digital Library

Repository | Branches

Overview  Active  Stale  All

Active branches

Zero_pad_and_flim [“

c33eafl7 - removing file not compatible with MatlLab - 1 hour ago

RiTol (3

i

c9E27849 - updateing for annex_179d and using a matlab comptitable name for the big m file - 1 howr ago

frequency_range_and_resampling (7

3daa%182 - Revert uni

entional merge of RiTol branch into this branch - 1 week ago

main [ default | protected

afc2fdch - add configuration file folder and some configuration files - 1 week ago

Target

~ =] 802-com/com_code ~ main ~

C com_code -
# Pinned v
Issues o
Merge requests (1]
88 Manage £
B Plan >
<[> Code W
Merge requests o
Richard Mellitz | com_code | Compare revisions | main to RiTol
Compare revisions
Changes are shown as if the source revision was being merged into the target revision. Learn more about comparing revisions.
Source
richard.mellitz/com_code v RiTal
Show changes

o
[@)include changes to target since source was created

Create merge request

Commits on Source (33)
ﬁ:‘f add test comment
.‘-‘u-.: Adam Gregory authored 2 weeks ago

Afbxjs first pass introduction of Rx Calibration PSD parameter

.‘_A_-_, Adam Gregory authored 2 weeks ago

There many be more

than 1 page for other
branches

IEEE Spectrum

Filter by branch name

| Q | View branch rules m H

o0/ I New || o ~

Compare

Delete branch

0/7 BiNew || ~| ¢
& v
~ @ src/S_RN.m 3
&3 &3 H_R =1./polyval([l 2.613124 3.414214 2.613126 1], 1isf./(f_r*f_p));
&4 44 S_RN_of_f = eta_B/f2.wabs( H_CTF.*H_R).*2 ]
&5 45 | if @
&b = figure
4é figure(12332)
47 47 set{gef, 'taq', 'COM'):movequilgef, 'southeast');
48 48 % see if it looks co
49 = semilogx(f/le¥, 20wloglal abs( H_ETF.*H_R)) );

semilogx(f/le¥, 20xlogld( abs( S_RN_ef_f)) );
ylabel('dB');
*lal "GHz');

52 title( 'H_ctf with H_r')
53 grid on
54 - ylim([-38 8])

54 |+ hold on

< Prev MNext >
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| nte r p_S p a ra m v [5) srcfinterp_Sparam.m [ Wiew file @ aalB84ble

1 function [Sout] = interp_Sparam(Sin,fin,fout, ...
a Add param to call 2 opt_interp_Sparam_mag, opt_interp_Sparam_phase,0p)

1 function [Sout] = interp_Sparam(Sin,fin,fout, opt_interp_Sparam_mag, opt_interp_Sparam_phase,0P, param)
Q Zero padding : Add a near zero T
number (eps(0) to the IFFT -
required frequency extension
beyond the data (Sin) provided. T et snd

226 225 end

a if keyword 22 226 H_i = H_mag_i.wexp(1jwH_ph_i);
zero_pad_tukey window_in_fb = -
is not zero a Tukey filter is 2o |y s token 11
applied before the zero padding.

‘debug_interp_Sparam walid values are "old", "zero_DC", "imterp_to_0C®, "interp_and_shift_to_DC",

chift_to_0C", "inmterp_cubic_to_de_linear_to_inf"'):

238 tukey_limit = fin(end)+param.zero_pad_tukey_window_in_fb*param.fb;
Q zero_pad_tukey window in_fb - e
- -. . - L. 232 zp_freq = fin(end);

can be positive or negative in

233 if param.zero_pad_tukey_window_in_fb == B

terms and in terms of fb Wtw = 1:

235 elseif param.zero_pad_tukey_window_in_+b > 8
23 H_tw = Tukey_Window(fout,[], +in{end), tukey_limit

239 zp_freq = tukey_Llimit;
248 else

242 H_tw = Tukey_Window(fouwt, [], tukey_limit |, fin(end) ):
-3 end
1 H_i=-|_T.'ﬁ.kH_i:
245 H_i{fout > zp_freql= eps(8];
1 end
1

228 248 Sout=H_i;
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Zero padding reduces delta ERLto < 0.1 dB
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read Nport touchstone

O Add rangelimit function to
where s-parameters are read in

v [} srciread_p4_sdparams.m [} View file @ aal&4ble

[seh, schFreqAxis ] =read_Nport_touchstone(infile, ports]:
[seh, schFreqAxis, data. Limited, param ]=rangelimit(sch,schFregAxis, param,0P):
data.flim=param.+Lim:
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v [ srcfrangelimit.m [} 0 - 100644

. .
ra n ge I I m |t 1 function [schout,schFreghxisout,limited, param]=rangelinit(sch,schFreghxis param, OF)

View file @ aal84ble

Q Trims the s parameters base on
param.flim

Q The keyword flim is specified in
hertz in the spreadsheet

iend=find(schFreqAxis>=param.flim, 1, "first');

if ~igempty(iend]
schfFregqAxisout=schFregAxis(1:iend);
schout = schil:iend,:,:);
Limited=1;

else
schfFreqAxisout=schFregixis;
schout=sch;
Limited=8;
param.flim=schFreghxis(end];

end
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New Keywords

Operational
ERL Pass threshold 7.3 dB
.. . COM Pass threshold 3 db
Q Zero_pad default O (use what is in prior SZSR_SeS : 3 00E-05
versions of CO) Tr 0.00235 ns
. FORCE_TR 1 logical
Q Flim defaults 1000e9 PMD._type cac 5
QO zero_pad_tukey window in_fb defaults to e - P
O ts_anchor 1
. . . mpl djustmen -
a See template configuration file . Zimii::ﬁzncisz [zgig]
https://opensource.ieee.org/richard.mellitz/co N_qb 65
m COde/— . . zero_pad 1
[tree/Zero pad_and flim/config templates/te flim 10.0E+12 Hz
sting zero pad’ref type=heads zero_pad_tukey_window_in_fb T o b

* config_06-04-
2025 _448G_BW_PAM_experiment_with
_zero_pad.xlsx

* Values and settings in the spread sheet may not be
align with a standard or ongoing work. Please check
before using.
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https://opensource.ieee.org/richard.mellitz/com_code/-/tree/Zero_pad_and_flim/config_templates/testing_zero_pad?ref_type=heads
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192 192 0P .RxFFE=false;

1 1 195 193 end
read_Pa ramconflgFlle 194 194 param.num_ui_RXFF_noise=xls_parameter(parameter, 'num_ui_RXFF_noise', true, 2848); % Ax FFE precursor tapn Limit

195 -
195 | + param.flim=x1s_parameter(parameter, "flim', true,é1868e9); % limit sparameter freq range RIM 85/38/2825
D Addlng new keywords 194 194 param.g_DC_HP_values = xls_parameter(parameter, ‘qg_DC_HP®, truwe,[]); % CTF AC-OC gain list (GOCZ2)
197 197 param.f_HP = le9=xls_parameter (parameter, ‘f_HP_PZ', true, []); % CFT pole pole zero pair in GHz for Llow
frequency CTF
198 198 param.f_HP_Z = le%wxls_parameter(parameter, 'f_HP_Z', true, [1); % CFT zero fzl is in GHz. Normally a Llist for
128e. Not normally use elsewise
488 488 % Operational control variables
4081 481 %0P.include_pch = x1ls_parameter{parameter, ‘'Include PCE (table 92-13)', false, B);
4B2 4082 param. Tukey_Window=xls_parameter(parameter, ' Tukey_Window' ,true,B8); % reguired for ERL. Set to 1. Default is d.
483 | + param.zero_pad_tukey_window_in_fb=x1s_parameter(parameter, 'Zero_pad_tukey_window_in_fb',true,8); % window

relative between fstop and fb as a percentage of fb

4B3 404 param.MNoise_Crest_Factors xls_parameter(parameter, 'Noise_Crest_Factor', true, B); % Normally not used. IF set
this is g factor used for guantized Gauvssian POFs

4B4 4085 param.AC_CM_RMS = x1s_parameter(parameter, "AC_CM_RMS', true, B); % AC_CM_RMS is the CM BEN AWGN RM5 at COM
source point. Default is 6. Adds common mode noise source to the COM signal path for the throwgh channel

4B5 4086 param.ACCM_MAX_Freg=xls_parameter(parameter, 'ACCM_MAX_Freq®, true, param.fh); % F max for integrating ACCM
voltage in Hz. Default is fb

528 OP.impulse_response_truncation_threshold = xls_parameter(parameter, 'Impulse response trumcation threshold',

false, 1le-3); % zero padding threshold in fraction of IR peak For the impulse response. Effectively controls the
length of time for the PR. Larger values decrease run time and accuracy. Default is le-3.

528 529 OP.interp_sparam_mag = xXLs_parameter(parameter, 'S-parameter magnitude extrapolation policy', false,
‘Linear_trend_to_DC"); % magnitued extrapolation method

529 538 OP.interp_sparam_phase = xls_parameter(parameter, 'S-parameter phase extrapolation policy', false,

‘extrap_cubic_to_dc_linear_to_inf'); % phase extrapolation method
531 OP.ZERD_PAD= x1ls_parameter(paramater, ‘ZERO_PAD', false, 8); % phase extrapolation method
538 532 OP.PMD_type= x1ls_parameter(parameter, °"PMD_type', false,*C2C'); % Either C2C or C2M. C2M is for computing VEC
and VED
531 533 OP.PHY= xls_parameter(parameter, 'PHY®, false, OP.PMD_type); % The keyword OP.PHD_type is now used
532 534 if strcmpi(OP.PHY, 'C2M')

~ [3) srcfread_p2_s2params.m [} View file @ aal84ble
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Outputs

Q fstop GHz — the stop frequency used in GHz
* flim may exceed the frequency range

A Flim_GHz —the requested frequency stop in GHz

Q P_signal_sigma — use to aid in the debugging specified in
mellitz. COM_02b_2505 (detect a change in bandwidth efficieny for
flim and zero_pad.
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Pass through call addition of param in functions

Several functions were touched. See following slides
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Pass through call
addition of param in
functions

~ [ src/COM_FD_to_TD.m (3,

~ [ src/FD_Processing.m (7,

v [ src/RILN_TD.m [}

S

[

=

[ehdata (i) .uneq_imp_response,
chdata(i).t,
chdata(i).cavsality_correction_dB,

chdata(i).truncation_dB] = s521_teo_impulse_DC(chdatali).sdd21 ,chdata(i).faxis, param.sample_dt, OPF) ;

chdata(i).truncation_dB] = s21_teo_impulse_DC(chdata(i).sdd21 ,chdata(i).faxis, param.sample_dt,
0P, param) ;

if ~OP.RX_CALIBRATION || i==1 % OC (common to differentail medel is not good wsed for RX_Calibrataio

chdata(i).uneg_imp_response=chdata(i) .uneq_imp_responsexchdata(i).A; % adjust IRx for amplitude
[chdata(i).uneq_CO_imp_response,

chdata(i).t_DC,

chdata(i).causality_correction_DC_dB, .

chdata(i).truncation__DC_dB] = =21 _to_impulse_DC(chdata(i).sdc2l ,chdata(i).faxis, param.sample_dt,

0P}

chdata(i).truncation__DC_dB] = =21_to_impulse_DC{chdata(i).sdc2l ,chdata(i).faxis, param.sample_dt,

0P, param) ;
end

P_signal=ixchdata(i) .delta_f=...
sum(Wichdata(i).faxis(index_fl:index_f2),chdata(i).ftr, fr, paramn.fb).x18.4(-
IL_dB(index_fl:index_f2)/18) J;
P_signal_sigma=sgrt(P_signall;
output_args.P_signal_sigma=P_signal_sigma;

[ILD_magft chdata(i).fit_orig] = get_ILN(chdata(i).sdd21f(index_f1:index_f2),
chdata(i).faxis(index_f1l:index_f2));

[RILN_TD_struct.REF.FIR,
RILN_TO_struct.REF.T,
RILN_TD_struct.REF.cavsality_correction_dB,
RILN_TD_struct.REF.truncation_dB] = s21_to_impulse_DC{sdd21.+H_bw.*H_t.=H_tw ,faxis_f2,
param.sample_dt, 0OP)
RILN_TD_struct.REF.truncation_dB] = £21_to_impulse_DC(=dd21.+H_bw.*H_t.=H_tw , faxis_f2,
param.sample_dt, OF,param)
RILM_TD_struct.REF.PR=filter(ones(l, param.samples_per_ui), 1, RILN_TD_struct.REF.FIR);
[RILN_TD_struct.FIT.FIR, ...
RILN_TD_struct.FIT.t,
RILN_TD_struct.FIT.cavsality_correction_dB,

RILN_TD_struct.FIT.truncation_dB] = s21_to_impulse DC(RIL.*H_bw.*H_t.=H_tw ,faxis_f2, param.sample_dt,

0F)

RILN_TO_struct.FIT.truncation_dB] = £21_to_impulse_DC{RIL.*H_bw.*H_t.=xH_tw ,faxis_f2, param.sample_dt,

0P, param) ;
RILN_TD_struct.FIT.PR=filter(ones(1, param.samples_per_ui), 1, RILN_TO_struct.FIT.FIR);
ipeak=find (RILN_TD_struct.REF.PR==max(RILN_TO_struct.REF.PR),1,'f
NrangelUI=1600;

IEEE 802.3 Channel Operating Margin (COM) Open Source Project
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Pass th
call adc
of para

roug

A

Itior
M 1N

functio

IEEE 802.3 Channel Operating M

1S

~ [A src/read_ParamConfigFile.m [7

[sch, schFregAxis ]=read_Mport_touchstone(infile,ports);

Bl [sch, schFreqAxis  data.limited,
a2 data.flim=param.fLim;

[T s

o o

D=MaM{sizel(schl);

v [A srciread_sdp_files.m [}

if (~isfield(chdata(i), 'faxis')) || isempty(chdatal(i).faxis)

switch Lower(chdata(i).ext)

param ]=rangelimit(sch,schFregAxis, param,

View file @ aal84ble

'S-parameter phase extrapolation pelicy', false,

View file @ aal84ble

plot_dif_=_params,
plLot_dif_s_params,

ports,OoP)
ports, 0P, param)

Talse, 1e-3); % Zerd ooIfng TNresnolg 1 CTION Of IN [et or The I
528 529 OP.interp_sparam_mag = XLls_parameter(parameter, 'S-parameter magnitude extrapolation policy', false,
Linear_trend_to_DC*); % magnitwed extropolatic t
529 530 OP.interp_sparam_phase = xls_parameter(parameter,
extrap_cubic_to_dc_linear_to_inf'); % phase extrapolatic s Thad
531 0P.ZERO_PAD= xls_parameter{parameter, ZERO_PAD', false, B); i ase £
538 532 OP.PMD_type= xLs_parameter(parameter, °"PMD_type',K false,"C2C'); % Eit
531 OP.PHY= xls_parameter(parameter, "PHY", false, 0P.PHD_type); y
532 if strcmpi(OP.PHY, "C2M')
~ [A srcfread_p2_sZparams.m [}
1 function [data, S00, 5DC] = read_p2_sZparams(infile, plot_ini_s_params,
1 function [data, SDD, SDC)] = read_p2_s2params{infile, plot_ini_s_params,

oprl;

View file @ aal84ble

8, 8, param.snpPortsOrder, OF);
param.snpPortsOrder, OF, param);

5 51 case ".s2p' % for differential return loss
52 lSch,50Dch] = read_p2_sZparams({chdata(i).filename,
52 lSch,500ch] = read_p2_sZparams({chdata(i).filename, @, 8,
53 53 chdata(i).fmaxi = Llength(Sch.freq);
54 54 chdata(i).faxis = Sch.freg;
53 53 chdata(i).sddll_raw = transpose(S00ch(l:chdata(i).fmaxi, 1,1])]);



~ [ src/get_RILN_cmp_td.m (7 View file @ aal84ble

[RILN_TD_struct.REF.FIR,
113 RILN_TO_struct.REF.t,

114 114 RILN_TD_struct.REF.causality_correction_dB, ...
a SS t rO u g Ca 115 RILN_TD_struct.REF.truncation_dB] = s21_to_impulse DC(sdd21.»H_bw.*H_t.*H_tw , faxis_f2,
param.sample_dt, 0P) ;
115 RILN_TO_struct.REF.truncation_dB] = s21_to_impulse_DC(sdd21.+H_bw.xH_t.=H_tw ,faxis_f2,

L . L]
param.sample_dt, OF,param) ;
a I IO n O pa ra I I I | n 114 11é RILW_TD_struct.REF.PR=filter(ones(l, param.samples_per_ui), 1, RILN_TD_struct.REF.FIR];
117 117
functi

[RILN_TD_struct.FIT.FIR,
RILN_TD_struct.FIT.t,
RILN_TO_struct.FIT.causality_correction_d&,
RILN_TO_struct.FIT.truncation_dB] = s21_to_impulse DC(FLT.*H_bw.*xH_t.xH_tw ,faxis_f2, param.sample_dt,

op) ;
122 RILN_TO_struct.FIT.truncation_dB] = s21_to_impulse DC(FLIT.*H_bw.*H_t.«H_tw ,faxis_f2, param.sample_dt,
OF,param) ;
RILN_TD_struct.FIT.PR=filter({ones(l, param.samples_per_ui), 1, RILN_TD_struct.FIT.FIR);
131 [RILN_TO_struct.RIL.FIR,
2 RILN_TO_struct.RIL.t,
RILN_TO_struct.RIL.causality_correction_d&,
RILN_TO_struct.RIL.truncation_dB] = s21_to_impulse_DC(RIL.*H_bw.xH_t.xH_tw ,RIL_f, param.sample_dt, OF)
134 RILN_TO_struct.RIL.truncation_dB] = s21_to_impulse_DC(RIL.*H_bw.xH_t.xH_tw ,RIL_f, param.sample_dt,
0P, param) ;

RILN_TD_struct.RIL.PR=filter({ones(l, param.samples_per_ui), 1, RILN_TD_struct.RIL.FIR);

[RILN_TD_struct.REF_noise.FIR,

RILN_TO_struct.REF_noise.t,
1 RILN_TO_struct.REF_noise.causality_correction_dB,
157 RILN_TD_struct.REF_noise.truncation_dB] =
s21_to_impulse_DC(port2_reflection_rereflection_noise.xH_bw.*xH_t.»H_tw ,f_reflection_rereflection_noise,
param.sample_dt, 0P)

RILN_TD_struct.REF_noise.truncatiom_dB] =
s21_to_impulse_DC(port2_reflection_rereflection_noise.xH_bw.xH_t.»H_tw ,f_reflection_rereflection_noise,
param.sample_dt, OP,param)

RILN_TD_struct.REF_noise.PR=filter(ones(1l, param.samples_per_vi), 1, RILN_TD_struct.REF_noise.FIR);

ipeak=find (RILN_TD_struct.REF.PR==max(RILN_TD_struct.REF.PR) 1, 'first');

~ [A src/get_ TDR.m [ View file @ aal84ble

[1Ir, t, causality_correction_dB, truncationm_d8] =
£21_to_impulse DC(RLF, s=dd.Frequencies(:), param.sample_dt,OP);
521_to_impulse_OC(RLF, sdd.Frequencies(:), param.sample_dt,0F, param);
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Pass through call
addition of param in
functions

v [ src/fcalculate_delay_CausalityEnforcement.m (3

TIT IIr TSI CErp_Sparan | LCLT, Treg_array , Tuu,
112 0P.interp_sparam_mag, OP.interp_sparam_phase,0P);
112 0P.interp_sparam_mag, OP.interp_sparam_phase,OP,param);
113 113 IL_nan = find(isnan(IL));
114 114 for in=IL_nan
115 115 IL(in)=IL(in-1);

Ilin==dd21_causality_enfeorced;
Il=interp_Sparam(ILin,freq_array, fout,
0P.interp_sparam_mag, OP.interp_sparan_phase,0P);
0P.interp_sparam_mag, OF.interp_sparan_phase,OF, param);
IL_nan = find(isnan(IL));
for in=IL_nan
IL(in)=IL{in-1];

~ [A src/com_ieee8023_m [

344 344 else

345 345 i1l in e ith s-parameters

Jak Ja [chdata, SDOch, SD0p2p | = read_s4p_files(param, OF, chdata);
34 output_args.fstop_GHz=min(param.f1lim,chdata(1l).faxis(end))/1e%;
348 output_args.flim_BHz=param.flim/1le9;

[chdata, param] = process_sxp(param, OF, chdata, SDDeh);
end
if OP.BREAD_CRUMBS

v [ src/get_ILN_cmp_td.m (%,

[TD_ILM.REF.FIR,
TO_ILN.REF.t,
TD_ILN.REF.causality_correction_dB, .

0P, param) ;
TD_ILMN.REF.PR=filter(ones(1l, param.samples_per_ui), 1, TO_ILN.REF.FIR]);

[TO_ILN.FIT.FIR,
TD_LILN.FIT.
TO_LILN.FIT.cavsality_correction_dB,

-+

View file @ aalBable

View file @ aal84ble

View file @ aalB84ble

TO_ILN.REF.truncation_dB] = s21_to_impulse_DC(sdd21.wH_bt.*H_t.*H_tw ,faxis_f2, param.sample_dt, OP) ;
TO_ILN.REF.truncation_dB] = s21_to_impulse_DC(sdd21.xH_bt.xH_t.*H_tw ,faxis_f2, param.sample_dt,

B3 TO_ILN.FIT.truncation_dB] = s21_to_impulse_DC(FIT.*H_bt.wH_t.xH_tw ,faxis_f2, param.sample_dt, OF)

0P, param)
TO_ILN.FIT.PR=Filter({one
ipeak=find (TD_ILN.REF.

(1, param.samples_per_ui), 1, TO_ILN.FIT.FIR]);
ax(TO_ILN.REF.PR), 1, 'first’);

~ [A src/get_RAW_FIR.m (2

if ~Lscolumn(H), H=H.'jend

if ~iscolumn(H_r), H_r=H_r.';end

H=H{: ). %H_r;

[FIR, t, ~,~] = e21_to_impulse_DC(H ,f, param.sample_dt, OP)

[FIR, t, =~,~] = s21_to_impulse_DC(H ,f, param.sample_dt, OF,param)

[RR T
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TO_ILN.FIT.truncation_dB] = s21_to_impulse_DC(FIT.®H_bt.xH_t.*H_tw ,faxis_

param. sample_dt,

View file @ aal84ble
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