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COM 2.95 highlights 
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 Add gDC and gGDC2 range limitations for 120G (table 120G-10)

 Add Tukey Window for .3ck definition for ERL and TDR computations  (eq. 93a-58, 58a, 58b)

 Fix ERL problem when s2p files are used

 Add parameter Noise_Crest_Factor keyword for investigation

 Add VEC Pass threshold to align with 120G

 Removed close force all command in code. Tagged all figures with "COM"

 Consolidated printing in code with in new function "end_display_control“
• Better Reporting for PMD_type keyword usage which can be C2C or C2M

 Report pre/pmax for Txffe

 Speed up multiple test case computation by not re-reading in s4p files

 Added config file type xlsx and mat.

 Added keyword to save config spread sheet as a mat file

 Added tab listing keywords in xlsx files



New Keywords “G_Qual” and “G2_Qual”

5IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force

 G_Qual are the  dB ranges of g_DC (gDC )which correspond to 
g_DC_HP (gDC2)

 G2_Qual  limit values of  g_DC_HP (gDC2) which corresponds to 
ranges of g_DC gDC specified with  G_QUAL

 Reference to  table 120G-10

G_Qual [-2 -9 ;-2 -12; -4 -12;-6 -13] dB ranges

G2_Qual [ 0  -1  -2 -3  ] dB ranges



New Keyword “Tukey_Window “
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 If set to 0 or not specified then no action for computing TDR is taken

 If set to 1 then equations  (eq. 93a-58, 58a, 58b) are used for TDR 
and ERL computations



Keyword ‘TDR_W_TXPKG”

7IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force

 This is used for ERL computation

 One single package (specified in the config sheet) is cascaded to the 
passed test channel at  TP0.

 This means that if a channel TP0 to TP1a are passed to COM, ERL 
with the specified channel and a reference package is reported at 
port 2 (Rx). 



Keywords
PMD_type, BREAD_CRUMBS, SAVE_CONFIG2MAT
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 “PMD_type”  is either “C2C “(default if not specified) or ” C2M”
• This changes reporting for COM to EH and VEC
• Not really actual standard PMD mnemonics 

 “BREAD_CRUMBS”, 0 (default) or 1
• Save internal structure to COM output structure.

 “SAVE_CONFIG2MAT” 0 (default) or 1
• Save the config file to a mat file.
• Same file name with a .mat extension
• Support new syntax

• com_ieee8023_93a_295('config_com_ieee8023_93a=3ck_d1p3_KR_09_01_2020.mat’,...
• com_ieee8023_93a_295('config_com_ieee8023_93a=3ck_d1p3_KR_09_01_2020.xlsx’,...



Summary
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 COM 2.95 offers better agreement with d1.3 

 COM 2.95 offers EH and VEC estimate reporting for 120G



Thank You!
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KR 163 d1.3 example
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Table 93A-1 parameters I/O control Table 93A–3 parameters

Parameter Setting Units Information DIAGNOSTICS 1 logical Parameter Setting Units

f_b 53.125 GBd DISPLAY_WINDOW 1 logical package_tl_gamma0_a1_a2 [0 0.0009909 0.0002772]

f_min 0.05 GHz CSV_REPORT 1 logical package_tl_tau 0.006141 ns/mm

Delta_f 0.01 GHz RESULT_DIR .\results\100GEL_KR_{date}\ package_Z_c [87.5 87.5  ; 92.5 92.5  ] Ohm

C_d [1.2e-4 1.2e-4] nF  [TX RX] SAVE_FIGURES 0 logical

L_s [0.12, 0.12] nH [TX RX] Port Order [1 3 2 4] Table 92–12 parameters

C_b [0.3e-4 0.3e-4] nF [TX RX] RUNTAG KR_eval_ Parameter Setting

z_p select [ 1 2 ] [test cases to run] COM_CONTRIBUTION 0 logical board_tl_gamma0_a1_a2 [0 3.8206e-04  9.5909e-05]

z_p (TX) [12 31;  1.8 1.8] mm [test cases] Operational board_tl_tau 5.790E-03 ns/mm

z_p (NEXT) [12 29;  1.8 1.8] mm [test cases] COM Pass threshold 3 dB board_Z_c 100 Ohm

z_p (FEXT) [12 31;  1.8 1.8] mm [test cases] ERL Pass threshold 8 dB z_bp (TX) 110.3 mm

z_p (RX) [12 29;  1.8 1.8] mm [test cases] DER_0 0.0001 z_bp (NEXT) 110.3 mm

C_p [0.87e-4 0.87e-4] nF  [TX RX] T_r 0.0075 ns z_bp (FEXT) 110.3 mm

R_0 50 Ohm FORCE_TR 1 logical z_bp (RX) 110.3 mm
R_d [ 50 50] Ohm  [TX RX] Local Search 2 C_0 [0.29e-4] nF

A_v 0.413 V BREAD_CRUMBS 1 logical C_1 [0.19e-4] nF

A_fe 0.413 V SAVE_CONFIG2MAT 1 logical Include PCB 0 logical

A_ne 0.608 V Floating Tap Control

L 4 TDR and ERL options N_bg 3  0 1 2 or 3 groups

M 32 TDR 1 logical N_bf 3 taps per group

filter and Eq ERL 1 logical N_f 40 UI span for floating taps

f_r 0.75 *fb ERL_ONLY 0 logical bmaxg 0.05 max DFE value for floating taps

c(0) 0.54 min TR_TDR 0.01 ns B_float_RSS_MAX 0.02 rss tail tap limit

c(-1) [-0.34:0.02:0] [min:step:max] N 3500 N_tail_start 25 (UI) start of tail taps limit

c(-2) [0:0.02:0.12] [min:step:max] beta_x 0 ICN parameters

c(-3) [-0.06:0.02: 0] [min:step:max] rho_x 0.618 f_v 0.594 *Fb

c(1) [-0.2:0.05:0] [min:step:max] fixture delay time [ 0 0 ] [ port1 port2 ] f_f 0.594 *Fb

N_b 12 UI TDR_W_TXPKG 0 f_n 0.594 *Fb

b_max(1) 0.85 N_bx 21 UI f_2 40.000 GHz

b_max(2..N_b) [0.3 0.2*ones(1,10)] Tukey_Window 1 logical A_ft 0.600 V

b_min(1) 0.3 Noise, jitter A_nt 0.600 V

b_min(2..N_b) [0.05 -0.03*ones(1,10)] sigma_RJ 0.01 UI

g_DC [-20:1:0] dB [min:step:max] A_DD 0.02 UI Receiver testing

f_z 21.25 GHz eta_0 8.20E-09 V^2/GHz RX_CALIBRATION 0 logical

f_p1 21.25 GHz SNR_TX 33 dB Sigma BBN step 5.00E-03 V

f_p2 53.125 GHz R_LM 0.95

g_DC_HP [-6:1:0] [min:step:max]

f_HP_PZ 0.6640625 GHz
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CR 162 CA d1.3 example
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Table 93A-1 parameters I/O control Table 93A–3 parameters

Parameter Setting Units Information DIAGNOSTICS 1 logical Parameter Setting Units

f_b 53.125 GBd DISPLAY_WINDOW 1 logical package_tl_gamma0_a1_a2 [0 0.0009909 0.0002772]

f_min 0.05 GHz CSV_REPORT 1 logical package_tl_tau 0.006141 ns/mm

Delta_f 0.01 GHz RESULT_DIR .\results\100GEL_CR_CA_{date}\ package_Z_c [87.5 87.5  ; 92.5 92.5  ] Ohm

C_d [1.2e-4 1.2e-4] nF  [TX RX] SAVE_FIGURES 0 logical

L_s [0.12, 0.12] nH [TX RX] Port Order [1 3 2 4] Table 92–12 parameters

C_b [0.3e-4 0.3e-4] nF [TX RX] RUNTAG CA_eval_ Parameter Setting

z_p select [ 1 2 ] [test cases to run] COM_CONTRIBUTION 0 logical board_tl_gamma0_a1_a2 [0 3.8206e-04  9.5909e-05]

z_p (TX) [12 31;  1.8 1.8] mm [test cases] Operational board_tl_tau 5.790E-03 ns/mm

z_p (NEXT) [12 29;  1.8 1.8] mm [test cases] COM Pass threshold 3 dB board_Z_c 100 Ohm

z_p (FEXT) [12 31;  1.8 1.8] mm [test cases] ERL Pass threshold 8 dB z_bp (TX) 110.3 mm

z_p (RX) [12 29;  1.8 1.8] mm [test cases] DER_0 0.0001 z_bp (NEXT) 110.3 mm

C_p [0.87e-4 0.87e-4] nF  [TX RX] T_r 0.0075 ns z_bp (FEXT) 110.3 mm

R_0 50 Ohm FORCE_TR 1 logical z_bp (RX) 110.3 mm
R_d [ 50 50] Ohm  [TX RX] Local Search 2 C_0 [0.29e-4] nF

A_v 0.413 V BREAD_CRUMBS 1 logical C_1 [0.19e-4] nF

A_fe 0.413 V SAVE_CONFIG2MAT 1 logical Include PCB 1 logical

A_ne 0.608 V Floating Tap Control

L 4 TDR and ERL options N_bg 3  0 1 2 or 3 groups

M 32 TDR 1 logical N_bf 3 taps per group

filter and Eq ERL 1 logical N_f 40 UI span for floating taps

f_r 0.75 *fb ERL_ONLY 0 logical bmaxg 0.05 max DFE value for floating taps

c(0) 0.54 min TR_TDR 0.01 ns B_float_RSS_MAX 0.02 rss tail tap limit

c(-1) [-0.34:0.02:0] [min:step:max] N 3500 N_tail_start 25 (UI) start of tail taps limit

c(-2) [0:0.02:0.12] [min:step:max] beta_x 0 ICN parameters

c(-3) [-0.06:0.02: 0] [min:step:max] rho_x 0.618 f_v 0.594 *Fb

c(1) [-0.2:0.05:0] [min:step:max] fixture delay time [ .2e-9 .2e-9 ] [ port1 port2 ] f_f 0.594 *Fb

N_b 12 UI TDR_W_TXPKG 0 f_n 0.594 *Fb

b_max(1) 0.85 N_bx 0 UI f_2 40.000 GHz

b_max(2..N_b) [0.3 0.2*ones(1,10)] Tukey_Window 1 logical A_ft 0.600 V

b_min(1) 0.3 Noise, jitter A_nt 0.600 V

b_min(2..N_b) [0.05 -0.03*ones(1,10)] sigma_RJ 0.01 UI

g_DC [-20:1:0] dB [min:step:max] A_DD 0.02 UI Receiver testing

f_z 21.25 GHz eta_0 9.00E-09 V^2/GHz RX_CALIBRATION 0 logical

f_p1 21.25 GHz SNR_TX 32.5 dB Sigma BBN step 5.00E-03 V

f_p2 53.125 GHz R_LM 0.95

g_DC_HP [-6:1:0] [min:step:max]

f_HP_PZ 0.6640625 GHz



AUI 120F C2C d1.3 example
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Table 93A-1 parameters I/O control Table 93A–3 parameters

Parameter Setting Units Information DIAGNOSTICS 1 logical Parameter Setting Units

f_b 53.125 GBd DISPLAY_WINDOW 1 logical package_tl_gamma0_a1_a2 [0 0.0009909 0.0002772]

f_min 0.05 GHz CSV_REPORT 1 logical package_tl_tau 0.006141 ns/mm

Delta_f 0.01 GHz RESULT_DIR .\results\100GEL_KR_{date}\ package_Z_c [87.5 87.5  ; 92.5 92.5  ] Ohm

C_d [1.2e-4 1.2e-4] nF  [TX RX] SAVE_FIGURES 0 logical

L_s [0.12, 0.12] nH [TX RX] Port Order [1 3 2 4] Table 92–12 parameters

C_b [0.3e-4 0.3e-4] nF [TX RX] RUNTAG KR_eval_ Parameter Setting

z_p select [ 1 2 ] [test cases to run] COM_CONTRIBUTION 0 logical board_tl_gamma0_a1_a2 [0 3.8206e-04  9.5909e-05]

z_p (TX) [13 31;  1.8 1.8] mm [test cases] Operational board_tl_tau 5.790E-03 ns/mm

z_p (NEXT) [11 29;  1.8 1.8] mm [test cases] COM Pass threshold 3 dB board_Z_c 100 Ohm

z_p (FEXT) [13 31;  1.8 1.8] mm [test cases] ERL Pass threshold 8 dB z_bp (TX) 110.3 mm

z_p (RX) [11 29;  1.8 1.8] mm [test cases] DER_0 1.00E-05 z_bp (NEXT) 110.3 mm

C_p [0.87e-4 0.87e-4] nF  [TX RX] T_r 0.0075 ns z_bp (FEXT) 110.3 mm

R_0 50 Ohm FORCE_TR 1 logical z_bp (RX) 110.3 mm
R_d [ 50 50] Ohm  [TX RX] Local Search 2 C_0 [0.29e-4] nF

A_v 0.413 V BREAD_CRUMBS 1 logical C_1 [0.19e-4] nF

A_fe 0.413 V SAVE_CONFIG2MAT 1 logical Include PCB 0 logical

A_ne 0.608 V Floating Tap Control

L 4 TDR and ERL options N_bg 0  0 1 2 or 3 groups

M 32 TDR 1 logical N_bf 3 taps per group

filter and Eq ERL 1 logical N_f 40 UI span for floating taps

f_r 0.75 *fb ERL_ONLY 0 logical bmaxg 0.05 max DFE value for floating taps

c(0) 0.54 min TR_TDR 0.01 ns B_float_RSS_MAX 0.02 rss tail tap limit

c(-1) [-0.28:0.02:0] [min:step:max] N 2000 N_tail_start 25 (UI) start of tail taps limit

c(-2) [0:0.02:0.1] [min:step:max] beta_x 0 ICN parameters

c(-3) [-0.04:0.02: 0] [min:step:max] rho_x 0.618 f_v 0.594 *Fb

c(1) [-0.1:0.05:0] [min:step:max] fixture delay time [ 0 0 ] [ port1 port2 ] f_f 0.594 *Fb

N_b 6 UI TDR_W_TXPKG 0 f_n 0.594 *Fb

b_max(1) 0.65 N_bx 6 UI f_2 40.000 GHz

b_max(2..N_b) [0.15 0.1*ones(1,4)] Tukey_Window 1 logical A_ft 0.600 V

b_min(1) 0.3 Noise, jitter A_nt 0.600 V

b_min(2..N_b) [0.05 -0.04*ones(1,4)] sigma_RJ 0.01 UI

g_DC [-20:1:0] dB [min:step:max] A_DD 0.02 UI Receiver testing

f_z 21.25 GHz eta_0 2.00E-08 V^2/GHz RX_CALIBRATION 0 logical

f_p1 21.25 GHz SNR_TX 33 dB Sigma BBN step 5.00E-03 V

f_p2 53.125 GHz R_LM 0.95

g_DC_HP [-4:1:0] [min:step:max]

f_HP_PZ 0.6640625 GHz



AUI 120G C2M (host tp1a) d1.3 example
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Table 93A-1 parameters I/O control Table 93A–3 parameters Floating Tap Control

Parameter Setting Units Information DIAGNOSTICS 1 logical Parameter Setting Units

f_b 53.125 GBd DISPLAY_WINDOW 1 logical package_tl_gamma0_a1_a2 [0 0.0009909 0.0002772]

f_min 0.05 GHz CSV_REPORT 1 logical package_tl_tau 6.141E-03 ns/mm

Delta_f 0.01 GHz RESULT_DIR .\results\100GEL_C2M_host_{date}\ package_Z_c [87.5 87.5  ; 92.5 92.5  ] Ohm

C_d [1.2e-4 0] nF  [TX RX] SAVE_FIGURES 0 logical ICN parameters (v2.73+)

L_s [0.12 0] nH [TX RX] Port Order [1 3 2 4] f_f 0.594 GHz f_r specified in first column

C_b [0.3e-4 0] nF [TX RX] RUNTAG C2M_eval_ f_n 0.594 GHz

z_p select [  1 2 ] [test cases to run] COM_CONTRIBUTION 0 logical f_2 40 GHz

z_p (TX) [15 30;  1.8 1.8 ] mm [test cases] Local Search 2 A_ft 0.6 V

z_p (NEXT) [ 0 0  ; 0 0 ] mm [test cases] Operational A_nt 0.6 V

z_p (FEXT) [15 30;  1.8 1.8 ] mm [test cases] VEC Pass threshold 9 db

z_p (RX) [ 0 0  ; 0 0 ] mm [test cases] EH_min 15 mV Table 92–12 parameters

C_p [0.87e-4 0] nF  [TX RX] ERL Pass threshold 7 dB Parameter Setting

R_0 50 Ohm DER_0 0.00001 board_tl_gamma0_a1_a2 [0 3.8206e-04  9.5909e-05]
R_d [50 50] Ohm  [TX RX] T_r 0.0075 ns board_tl_tau 0.00579 ns/mm

A_v 0.415 V vp/vf=.694 FORCE_TR 1 logical board_Z_c 100 Ohm

A_fe 0.415 V vp/vf=.694 PMD_type C2M z_bp (TX) 407 mm

A_ne 0.608 V BREAD_CRUMBS 1 logical z_bp (NEXT) 407 mm

L 4 SAVE_CONFIG2MAT 1 logical z_bp (FEXT) 407 mm

M 32 TDR and ERL options z_bp (RX) 407 mm

filter and Eq TDR 1 logical C_0 0 nF

f_r 0.75 *fb ERL 1 logical C_1 0 nF

c(0) 0.54 min ERL_ONLY 0 logical Include PCB 0 logical

c(-1) [-0.2:0.02:0] [min:step:max] TR_TDR 0.01 ns

c(-2) [0:0.02:0.1] [min:step:max] N 800

c(-3) [ 0 ] [min:step:max] beta_x 0

c(1) [-0.1:0.02:0] [min:step:max] rho_x 0.618

N_b 4 UI fixture delay time [ 0  .2e-9 ] [ port1 port2 ]

b_max(1) 0.4 As/dffe1 TDR_W_TXPKG 1

b_max(2..N_b) [ 0.15  0.15  0.1 ] As/dfe2..N_b N_bx 0 UI

b_min(1) 0.1 As/dffe1 Tukey_Window 1

b_min(2..N_b) [ -0.15 - 0.15 - 0.05 ] As/dfe2..N_b Receiver testing

g_DC [-13:1:-0] dB [min:step:max] RX_CALIBRATION 0 logical

f_z 12.58 GHz Sigma BBN step 5.00E-03 V

f_p1 20 GHz Noise, jitter

f_p2 28 GHz sigma_RJ 0.01 UI

g_DC_HP [-3:0.5:0] [min:step:max] A_DD 0.02 UI

f_HP_PZ 1.328125 GHz eta_0 0.000000041 V^2/GHz

G_Qual [-2 -9 ;-2 -12; -4 -12;-6 -13] dB ranges SNR_TX 32.5 dB

G2_Qual [ 0  -1  -2 -3  ] dB ranges R_LM 0.95



Backup data
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