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Introduction

» A large number of COM simulations were conducted for all 115 KR/CR
channels submitted to P802.3ck TF (including 100GEL SG) under 15
simulation conditions

» All results were consolidated into an Excel file with additional information
(e.g. channel loss, equalizer settings) and interactive graphs for easy
visualization

= \We are providing the excel file to Task Force for further examination and your
own analysis

» This presentation explains how to use the Excel file
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Simulation Conditions

Model Name DFE (DFE-based) PDFE (DFE + 3 pre-taps) FFE (FFE-based)
DFE 20 20 1
i‘gz FFE 0 4 (3-pre + 0-post) 24 (3-pre + 20-post)
TX FIR 5 (3-pre + 1-post)

RX DFE, FFE 0%

Step TX FIR pre 1.5% /2.0% / 2.5% 1.5% / 2.5% 1.5% /2.0% / 2.5%
TX FIR post 5%

DFE b1max 0.7/0.85/1.0 0.7/0.85/1.0 0.7 /0.85

> Label of Simulation Condition: Prefix + Model Name + Suffix

= Prefix: step of TX FIR pre taps
* None: 1.5%, C (coarse): 2.5%, M (Medium): 2.0%
= Suffix;: DFE blmax value

= Example
« CDFEO0.85: DFE-based with DFE b1max=0.85 and 2.5% step of TX FIR pre taps
« PDFEO.7: DFE + pre-taps with DFE blmax=0.7 and 1.5% step of TX FIR pre taps

CredO
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Matrix of Conducted Simulation Conditions

» Simulations were done for the following 15 combinations of TX FIR pre
step and DFE blmax:

Labels of Conducted Simulation Conditions
TX FIR pre step Model Name DFE blmax
0.7 0.85 1.0
DFE (DFE-based) DFEOQ.7 DFEQ.85 DFE1.0
1.5% PDFE (DFE + 3 pre-taps) PDFEO.7 PDFEOQ.85 PDFE1.0
FFE (FFE-based) FFEO.7 FFEO.85
DFE (DFE-based) CDFEOQ.7 CDFEOQ.85
2.5% PDFE (DFE + 3 pre-taps) CPDFEO.7 CPDFEO.85
FFE (FFE-based) CFFEOQ.7
DFE (DFE-based) MDFEO.85
2.0% PDFE (DFE + 3 pre-taps)
k- FFE (FFE-based) MFFEOQ.7
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Other Simulation Conditions

» Equalizer ranges

» RX FFE taps

* main_min =0.7, prel max = 0.3, postl max = 0.3, tapn_max =0.125
= RXCTLE

« gDC € [-20,0], gDC2 € [-6,0]
= TXFIR tap

* ¢(-3) € [-0.105,0], c(-2) €]0,+0.105], c(-1) € [-0.3,0], c(1) €[-0.15,0]

— This is the case of 1.5% pre tap step to align 0 on the grid

» Package Model (Tx and RXx)

= 30mm @ 87.5Q + 1.8mm @ 92.5Q)

» Cy = 110fF, C, = 70fF, Ry = 50Q
» Noise, |itter

" nN,=8.20E-9V2/GHz, SNR;,=32.5dB, 0,,=0.01Ul, A ,=0.02Ul, R,,,=0.95
» COM Tool version

= v2.53 + local modification to fix bugs

CredO
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Channels Used for Simulation

» Simulation was done for the following publicly available 115 KR/CR channels

CH# Group Description Reference Document
1-2 RM1 Two Very Good 28dB Loss Ideal Transmission Lines mellitz_3ck adhoc 02 072518.pdf
3-8 RM2 24/28/32dB Cabled Backplane Channels including Via mellitz_3ck _adhoc_02 081518.pdf
9-10 RM3 Synthesized CR Channels (2.0m and 2.5m 28AWG Cable) | mellitz_ 100GEL_adhoc 01 021218.pdf
11-13 RM4 Best Case 3”, 13”7, 18” Tachyon Backplane mellitz_100GEL_adhoc_01 010318.pdf
14-15 NT1 Orthogonal or Cabled Backplane Channels tracy 100GEL 03 0118.pdf
16 AZ1 Orthogonal Backplane Channel zambell 100GEL 0la 0318.pdf
17-19 HH1 Initial Host 30dB Backplane Channel Models heck 100GEL 01 0118.pdf
20-35 HH2 16/20/24/28dB Cabled Backplane Channels heck _3ck 01 1118.pdf
36-54 UK1 Measured Traditional Backplane Channels
55-73 UK?2 Measured Cabled Backplane Channels kareti_3ck 0la 1118.pdf
74-88 UK3 Measured Orthogonal Backplane Channels
89-115 AZ2 Measured Orthogonal Backplane with Varied Impedances zambell 3ck 01 1118.pdf

*3"°  All channel data are taken from IEEE 100GEL Study Group and P802.3ck Task Force — Tools and Channels pages.

(4
H ° : d.e. http://www.ieee802.0rg/3/100GEL/public/tools/index.html and http://www.ieee802.org/3/ck/public/tools/index.html
Lo —
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Sheet ‘data’ has all the detail data values (1/2)

hidaka_3ck_adhoc_02_

File Home Insert Page Layout Formulas Data Review View Developer Help 2 Tell me what you want to do 15 Share
] (-] :
2] ﬁ
3
4 c . .
o Expand / collapse detail channel Expand / collapse detail sim results
6] Expand / collapse properties such as Insertion Loss (only COM is shown when collapsed)
\ G : N BE
non-representative channels (only Note is shown when collapsed) I | -
with RX withRX |
DFE DFE
(pre/post (pre/post (0
0 0 o112 =0//20) with RX DFE (pre/post=0/20) =0/20) |
Cross reference channel # Simulation condition (TX=1.5% (TX=1.5%,RX=0%) (b1max=0.85) (TX=1.5% [T'
to previous presentations RA=0%) RX=0%) |
(blmax= (blmax= Eb
1 Label of simulation condition 07) L0)
B - DFE0.7 DFE0.85 DFELO | P
3 | Cross ref channel # Fitted IL TXFIR DFE CTLE DC gain Detail
hidaka 3 sakai 3ck| _ Towllle ILe @ |FoM_ILD| ERL | ICN
CH# | ck_adhoc| lu_3ck 0 li 3ck 02 file name (THRU) 26.5625 | 26.5625 Note COM COM COM
0la 111|———— 26.5625 | (dB) | (dB) | (mV) [1] [20] gDC gdC2 | FOM
01 1024| 1118 |— | 2 1118 GHz GHz .
4 18 =
- 5|1 1 4 70d_100_14p25in_2dBpi_meg6_rtf 4052 | 27.98 | 23.01 | 0.03 [4415] 3.5305 0| 0.013858 -19 -2| 15.3986| 4.1943| 4.2225
- 6| 2 2 11 Z0d_100_206in_0p13dBpi_twinax26_smooth 2052 | 2798 | 27.98 3.2609 0| 0.011243 -18 4| 14.8651| 3.6752| 3.6487
- 7| 3 CaBP_BGAVia_Optl 24dB_THRU 35.89 | 23.33 | 23.79 4.642 0| 0.010409 -15 -4| 155101 4.6272| 4.6272
-] 8] s 7 CaBP_BGAVia_Optl 28dB_THR 0o - High loss, smooth 3.3371 0| 0.012565 -18 4| 14.3765| 3.4397| 3.4397
; 11; 7 g aBP BGAVia_Opt2 28dB_THF Notes for representative channels High loss, smooth 3.596 0] 0.009364 -16 -4 14,5225 3.7819 3.7284
+| 18] 14 . . G1112_Thru_Ortho . Low loss, high ILD 4.7464 0| 0.005682 -12 -3| 15.8349| 4.7464| 4.7464
19 15 | Channel # with a hyperlink BS6_Thru_CbIBP (add/clear the cell to change selection Low loss, high ILD 3.7551 o| 0.02023 13 3| 14.9504] 3.8764] 3.3762
[+| 25 to reference document of representative Channels) oward's choice 1 (reflection) |  4.2084 0| 0.046412 -9 -2|  15.049 4.2084| 4.2084
+|  27] 23 - _ T loss. high XT 4,9898 ol 0.010822 -8 -2| 15.6427] 4.9898] 49893 |~
| []
Ready H 0 - | + 100%
» From this sheet, you can extract various data values for your own analysis
® S ae”
LA

CredO
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Sheet ‘data’ has all the detail data values (2/2)

Expand / collapse detail sim results

(only COM is shown when collapsed)

hidaka_3ck_adhoc_02a_1205

Expand / collapse

EXpand / Collapse EXpand / Collapse er Help £ Tell me what you want to do Anl/AS breakdown /% Share
TXFIR tap coefficients DFE tap coefficients
- Expand / collapse
] = Expand / collapse o(p_n) breakdown (-] E
=l 0_G breakdown ]
B - : = - - - Ani scaled by As
B -]
L]
1]z Al BC BD | BE | BF | BG . CH | o | o | &K | & | ™M | CN | CO |
|+ 2 DFED.7 DFED.BS
3 TXFIR Detail Standard deviation of
CH# | COM oRJo X o{nOnois | o_TX 0 G |o{p_DD)| olp_n) | ofisI) crosstalk scaled by As
[-3] [-2] (-1 (o] preg | SOrHE(N_ /A /A /A /A /A /A /A
| 12))/ As e} 5 5 5 5 5\ 5\ s
‘ I : - el SN /7
5| 1 3.5305| -0.015 0.06] -0.225 0.7 - 0.5047| 0.077374] 0.03032;/ 014959 _e074386| 0.139393N0.0804021%4. 15173 007558 0| 0.165 aaal4.194
6| 2 3.2609 0 0.03 -0.18 0.79 0.47799| 0,818617| 0.02 ‘,042(33 0.074887| 0.15096 0.100ggo| 0.078326 . 0.18002| 14.8651 Standard deviation
7| 3 4.642 0 0.03] -0.18 % AsinmV g (0.078712-87131| 0.090463| 0.074885| 0.121544| 0.00WM5| 0.13655M078124| 0033265 O: gl 155101 4. of ISI scaled by As
8 4 3.3371 0 0.03 -0.135 0.773 7 030971 0.123182| 0.074886 {].14'9122 il 0.161227| 0.8 9| 0.032848| 0.18434 : A3E . y
11: 7 3.596 -0.015 0.06 -0.225 0.7 0.03208( 0.125184| 0.074887| 0.14p9361 22353 0.0613E 035347 0177735 145228
113_ 14 4.7464 -0.03 0.075 -0.27 0.625 0.029825| 0.090067| 0.074885| 0.1R087 .{]5‘3?&9 i k ﬂ.ﬂEBDﬂl 0.158946| 15.8349
— = | y 4 p— > P —
graph | ALL | COM | breakdown | DFE | RXFFE | RXFFEpre PR | index | T ot / N 2 N Standard deviation of
Reacy & ‘- “ noise (o(p_n)) scaled by As
Standard deviation of
dual-dirac noise scaled by As
s Standard deviation of
= o= hn () if (v) (v) (¥) o
GG GTI + GR X Z J’ } T Tll] H H ct d Pn ~ FPe Ppp Gaussian noise (0_G) scaled by As
® S ae”
LA
&
o © -
*e®Cred®
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Sheet ‘graph’ has General Interactive Graphs

|EEE P802.3ck 100Gb/s, 200Gb/s, and 400 Gb/s Electrical Interface Task Force

dDI1E O
010 Cl10 C 0
9 C 2rap
@
= Sign in
File Home Insert Page Layout Formulas Data Review View Developer 2 Tell me 15 Sh
A | B | C | D | E F | G | H | | (| W | X Y | | A
11045 X axis
2 | variable |com '
3 ¥cond |Same as
- 0.4
4—
3 ¥ axis
6 | 0.35 it variable
7 +“'E ¥ condl
8 o3 ﬁ%ﬂ‘ ¥ cond?2
9 | % Y cond3
10| %’Ng
11| 025 ‘&‘%;. Filter
12
13| 02 b
- .‘\
— CH grou
15 0.5 L .| group [w] HH1T
— ) L3
16 [] UK
17 [v] UK3
18| 01 preselect| [Jonly —
19 min
20 0.05 Chan # 1
21 | Total IL 0
22 Chan IL 0
- | 0 -
23 | 5 - ~ ~ a - ~ - <t . o Fitted IL 0
24 ICN 0
25 - DFE0.7 + DFE0.85 x DFEL.0 Com = 29
26 gbC -20 0
27 | ghCc2 -6 0
28 TX[-3] -1 1
29 TX[-2] -1 1
30 | TX[-1] 1 1
® |31 TX[0] 0 1 v
J b | data | graph | ALL | COM | DFE | RXFFE | RXFFEP .. ® y—[d v
: Ready B FH 0 - 0 + 100%

Variable of Y axis

Simulation conditions
of Y axis

Check channel groups
to plot

Check to plot
only preselected
representative
channels with note

Variables independent from simulation condition:
Chan #, Total IL, Chan IL, Fitted IL,
FOM_ILD, ERL, ICN

Variables depending on simulation condition:
COM, FOM, gDC, gDC2,

TX[-3:1], RXFFE[-3:20], DFE[1:20],

As (mV), Ani (mV), RSS DFE4 (new), Ani/As,
o(XT)/As, a(ISI)/As, o(p_n)/As, o(p_DD)/As,
0 _G/As, 0 RJ o _Xsqrt(z(h_J"2)) / As,
o(nOnoise) / As, o_TX/As

Simulation conditions:

Same as Y (only for X axis),
DFEO.7, DFEO0.85, DFEL1.0,
PDFEO.7, PDFEO0.85, PDFEL1.0,
FFEO.7, FFEO.85,

CDFEO.7, CDFEO0.85,
CPDFEO.7, CPDFEO0.85,
CFFEO.7, MDFEO0.85, MFFEO.7

Simulation condition is shaded if variable is
independent from simulation condition.
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Sheet ‘ALL has 15 graphs for all sim conditions

Title of each graph shows

hidaka_3ck_adhoc_02_120

Simulation ConditiOn OfY axis Formulas Data Review  View  Developer  Help £ Tell me what you want to do % Share
E | | G | H | | | K | L | M | N 0 | P | [:1 | R | S | T | u | v W | X | Y | Z |
1 X axis
. DFEOD.7 PDFEOD.7 FFEOQ.7 CDFEOD.7 CPDFED.7 - -
2 | variable |Fitted IL
305 0.4 0.4 0.5 0.4 ¥ cond
'4_ - - * -
5 | 0.4 ot 0.3 ", 0.3 . 0.4 ._-' . 0.3 T ¥ axis
6 e - o 7 . . lvariable |Anifas ||
- 03 S nE, sk, 0.3 oy, L
7 s 0.2 c T 0.2 " epi¥a e, 0.2 e e
8 |02 : (e S L *ar Ve 0.2 s P C
9— . 1"1’.'*.’.*.4 " [ L . ;'# t ] g w
| 0.1 0.1 0.1
10| 0.1 0.1
n 5 0 0 0 0 Filter
12 [ BT R = BT B = BT R = BT, B = (o T R = ST R = BT R = BT, S = TR = T T = Y = BT, S = TR = BT S = ST R = BT, B = =TT R =TT B = ST T = BT, N = [v]RM1 | [v] A2
— L = [ [ np] ny] = L | Lo | ~d - [ay] [1p] = Lo | Lo | d = [an) [1y] == L | Lo | = d [1y] [1n] = — Lo | d = [an) [1y] ==
13 [#] BM3 | [#] M4
14 oH W] NT1 | [w] AZ1
15 DFEOD.85 PDFEO.85 FFEO.85 CDFEO.85 CPDFEO.85 group T e
16| 0.4 0.35 0.4 0.4 0.35 [V]ukt | [¥]uk2
) " 0.3 ver ! . e 0.3 L= [v] UK3 [v] az2
.i'. - .."'"" * o '. o'.' - -""‘ * |
18| 0.3 R 0.75 Wt . 0.2 i e 0.3 cer 0.5 . ey e preselect |:-|nn3f
19 oot A, ook o o2iie, min max
— " . L+ o e L L™ - ™ o
Eﬂ_ 0.2 . ‘H - 0.2 . :‘ " ‘.u 0.2 "» w ] 0.2 — .3‘.{. r 0.2 N :‘ .-q. - Chan # 1 115
21 | ’ :'-"‘l".-h"‘ 0.15 ve i S e L O 0.15 vt Total IL 0 100
22_ '].1 [J.l ﬂ.l D.l 0.1 Chan "_ {] 1{](]
23 | 0.05 0.05 Fitted IL 0 100
24 | 0 0 0 0 0 ICM o 100
Bl o " g 1¥ Q8RB S °" 2 BRKRRAY S ~2UMR4EB VS " 218vRAyRABE °" 2 BURRRBY S = e
26 | gDC -20 0
27 | gDic2 -6 0
28 DFE1.0 PDFE1.0 CFFEO.7 MDFEOD.85 MFFED.7 TXL3] 3 1
29| 0.4 0.35 0.4 0.4 0.5 TX[-2] -1 1
30 .t 1 " . . TX[-1] -1 1
— [] US [ i" L
1 . "y -
31| 0-3 o 095 L 0.3 D 0.3 e 0.4 2 TX[0] 0 1
2|05 S ' .q_"‘ : ey e 03 o TX[1] il 1
— . . H [le & - L] .. . .'w - - - -
33 gt T RO 0.2 - 7&4’ . 0.2 . iyl o RXFFE[-3] -1 1
— [ [ ] ' & - [ . - L] - H (]
34| 0.1 0.15 Ll Ty ™ R ol 0.2 L 'fg . RXFFE[-2] -1 1
35 0.1 b RXFFE[-1] -1 1
| 0.1 0.1 0.1
26 0.05 ' DFE[1] 0 1
" o nw o wn o un o w o U
37 | W = N N m o@m S 0 0 0 0 DFE[2] -1 1
2. orEb °©w 2 UuRRRBYHS "2 B RB8 B "2V RBR8ABE °Y2LRERYS OFEL3 = B
39 | DFE[4] -1 1
40 As (mV) 0 100
| data | graph | ALL | COM | DFE | RXFFE | RXFFEpre | TXFR | FR | index | (3 4] ]
Ready o H O - | + 100%
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Sheet ‘COM’ has COM vs COM graphs

Title of each graph shows

Reference line is added

Range is fixed to [-3,+6]

X and Y variables are

. . o o . Fﬂrmulﬂ TE” . E ShErE-
simulation condition of Y axis » fixed as COM
| ‘ ‘ ‘ H
A | B o | P | Q@ | R | S | T | u | v | W X Y z
i PDFEQ.7 CDFEQ.7 CPDFE0.7 Xax
2 | : ’ : variable [COM
3 6 2 6 Y 6 6 - 6 o Xcond |DFE0.85 |~/
4 | 5 7 5 ”e 5 t‘" 5 ‘;-‘ 5 o~
5| —~ 4 = 4 “ —~ 4 ’ =~ 4 ~ 4 “ Y axis
-~ [~ - r‘: !ﬁ C = - r“: L] Ci,
6 S 3 ” @ 3 o o 3 " e 3 & w3 S variable |COM
o g5 - s i s £ 7 ¥ 2
sl =1 o7 £ s ! v CAE Py S 1 Y
S o & 0 o0 2o ¥ 0 A 0 P
S ,ﬁ;’.? O 1 - O 4 e O 1 e S 4 ¥
1{}— -2 z{: -2 )‘H -2 ’...": - -2 z/:d: -2 .“'J
1 3 e 3 L 3 Lo 3 e 3 [ Filter
12 | MmO A ~Nomos WD Mmoo A Nm S oW MmN O A Nm S oW MM O A NMm S W Mmoo O A Nm S W [v] A1 [v] A2
13 | ] AM3 | [#] R4
14 cH [W]NTT | [w] AZ1
15| DFED.BS PDFED.BS FFED.85 CDFED.BS CPDFED.BS group e —
16 6 4 6 — 6 — 6 7 6 7 ki k2
17, 5 7 5 " 5 = 5 rad 5 o~ [Vluks | [v]az2
18 ) 4 o 4 - = 4 #:’: o4 B 4 o preselect| []enly
19 = 3 uGJ- 3 u'.‘., - g 3 '-g" “C'r; 3 E 3 v""‘.p_, - min max
— | & [ &
0| & ° 5 2 Nl w2 J,}* é i y, s ? ol Chan # 1 115
| S 1 &1 L s 1 i = ".l' g1 ean Total IL 0 100
| 5 0 ) = 0 e o 0 ort g o . s 0 XL Chan IL 0 100
| ©-1 7 -1 g ©-1 7 o -1 g g1 Fitted IL 0 100
4 2 2 2 ¥ 2 5 2 e
24 3 3 . 3 . 3 L 3 . ICN 0 100
25_ L I =T B B S R MM H O = NS WD SO = T L N = L T B B T B I T~ T R T = I = s s - T B T COomM -99 99
26 gDC -20 0
27 gDhC2 -6 0
28 DFE1.0 PDFE1.0 CFFEOQ.7 MDFED.85 MEFEO.7 TXI3] 1 1
29 | 6 4 6 . 6 . 6 — a = TX[-2] 1 1
30 | 5 /"' 5 r:f' g :(: 5 / 3 tf: TX[-1] -1 1
31| = 4 / =4 — 4 ﬁ"" o 4 / < 4 #’, TX[0] 0 1
2| o 3 w3 - g 3 il 2 3 g @ 3 o TX[1] 1 1
33| & 2 5 ) it E 2 d‘) w2 5 2 -] RXFFE[-3] -1 1
| 31 S S R = ' S 1 . = Ica RXFFEL-2] 1 1
33| 3 o’ g ° 5 Y et s 0 » O RXFFE[-1] 1l 1
o 1 R S e S °1 DFE(1] 0 1
= 2k 2 2 2 2 A
3?_ -3 « -3 L -3 bt -3 = -3 L |® DFE[E] - 1
38 | Mmoo O A Nmos WD o o O e oM S W MmN H O A Nm S © Moo= O = ™Mo W W Moo O o N oM s oW WD DFE[3] -1 1
. _|39] DFE[4] 1 1
‘,: 40 As (mV) 0 100
' A1
& ® | data | graph | ALL | COM | DFE | RXFFE | RXFFEpre | TXFR | FR | index | (@ 4] ]
.. . Ready o FH g - | + 100%
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Sheet ‘breakdown’ shows components of COM

Title Of eaCh graph ShOWS hidaka_3ck_adhoc_02a_12

Variable OfY aXiS Formulas Data Review View Developer Help 2 Tell me what you want to do 15 Share
E L F , G | H | I | J | K , L | M | N | O | P Q | R | S | T | U N | W | X | Y | Z | =~
1 . X axis
| A
2 | Total IL FOM Ani [/ As a(p_n)/As o RJo Xsart(Z(h _JA2)) [ As —
3 | 60 20 0.4 0.25 0.04 X cond
4_ - . - .“ "“i ll'oﬂu-
— 50 . . ™
5 | . 15 AN A 03 ° . i 02 o s s 0.03 n'h-"’f" AN PN Y axis
6 | 40 ':i:-.‘ / / / e . ':‘.' ,:-.1.‘ i, e’ . PO 015 = .”._:" .:.":' variable
7130 «am. £ 10 e Ne ey 02 % Lo o7 s .| 0.02 Ycond |DFED.85
8 e : . * : sy AT T 01 % -
— 20 .
9 | 5 0.1 0.01
10| 10 0.05 B
1 0 0 0 0 0 Filter — —
2 ©° 28988888 °R 988888 °28888 e8¢ © R 988888 °2¢28¢8%8¢8E¢
13 — — — — - ) — — ) - - — - RM3 RM4
14 . . [w] T [w] &Z1
= Fittel IL As (mV) o(XT)/As o(p_DD)/As o(nOnoise) / As CH group M HH1 | [#] HH2
16| 40 12 0.2 0.08 0.25 [Vuki | [Muk2
17 E 10 . J""‘" o -ui UK3 7o
18| 30 "tew o & . f 0.15 * 0.06 V:'r ""' . '3”':""‘ 0.2 . F preselect| []only
3 | o . -
19 ':'.-_ .,:"" /; e 8 . . . . . . 01s " - le min max
20|99  e=e F 6 e . 01 3 0.04 oA R Chan # 1 115
L] :‘ - L] ' - ..o: L™ ':" - :
21 | A . g LTl .|, .._, J. 0.1 o S Total IL 0 100
22| 10 ORI S 0.05 oed 25 Hoport 0.02 PRl Chan IL 0 100
23 | 2 et o f A R ’.," 0.05 =+ % 2 = Fitted IL 0 100
24| 5 o L 0 0 ICN 0 100
3 o 2 388888 °Rk9ZL88gRLEY °ReIPYLYLEY °ReLB8IERE °R%988E8RS cou = I
26 = = - e I B = L I = gDC -20 0
27 _ gDC2 -6 0
- COM Ani (mV) o(ISI)/As o _G/As o TX/As Y o n
28| ¢ 2 0.3 0.25 0.07489 TX[-2] -1 1
20 ORI P . y . * TX[-1] -1 1
| .. ‘ .:I' ﬂ.25 - - - L]
31_ 4 - .1, t. ‘\. \: - - s . * e 0.2 . . . . ;., 0.074888 " : .“ 7 | = . TX[0] i) 1
32_ 2 5 ':‘ . .;‘ .‘.. "‘: b - . 0.2 i .‘:; - * . 0.15 ?.."E .:: {* .:; 0.074886 .‘ l-'gl :i‘..ll. . =:' :;. ..,'l: - .i Tx[ 1] -1 1
I L S 1 015 #f T CEUE ST e ORI REFELAL AL 1
34 | . . . P Y eatiye Mo 01 wwny & 2 0.074884 . "t g I RXFFE[-2] -1 1
35| 2 ’ et 02 T T R 0.1 PR . RXFFE[-1] -1 1
T 0> wx* T v 0.05 0.074882
36 | -4 0.05 ' ' . ) DFE[1] 0 1
| o ] o o o ]
37 ] § 8 8 8 8 § 0 0 0.07488 DFE[2] -1 1
38 DFE[3 -1 1
3 DFE b2 © 228 88 8 ¢ © 22888728 ¢ °© 2988878 § °R883888¢ Lt
o ® o o139 = A o o = = DFE[4] -l 1
"‘ 40 | As (mV) 0 100
: | data | graph | ALL | COM | breakdown | DFE | RXFFE | RXFFEpre | TXFIR | FR | index | (@ — [4] ]
@ %y i o - I + 100%
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Sheet ‘DFE’ has DFE Tap Weight Graph

File Home Insert Page Layout Formulas Data Review WView Developer Help 2 Tell me what you want to do 5 Share
A | B | C | D | E | F | G | H | | J | K | L | M | N | CI | p | [:1 | R | S | T | U | v | w | :{ | ‘f | z | M E
1 . X axis
2: DFE Tap Weights variable [tap index
3 | 0.9 . . o
4 Simulation condition of
5| 038 DFE tap weight in Y axis Y axis B
6 | variable |DFE
L 07 DFE tap index vs weight _ _ N _ Ycond |DFEC.85
o] 06 for all channels Simulation conditions of Y axis:
. DFEO0.7, DFEO0.85, DFE1.0,
LU - PDFEOQ.7, PDFEO0.85, PDFE1.0, Filter
12 ] RM1 RM2
13| ?E",_ 0.4 CDFEO7, CDFE085, [w] RM3 | [¢] RM4
| ]
14— : CPDFEO.7, CPDFEO.85, Cnggup NT1 A.Z'I
15| & 0.3 HH1 HHZ
16 MDFEO.85 [w] UK [w] UK2
1{ 0.2 UK3 A72
18 preselect| []enly
19 | 0.1 min max
20 Chan # 1 115
21 | ] L e T T N SRt Bt L4 M B iy Total IL 0 100
22 Chan IL 0 100
23 | 0.1 Fitted IL 0 100
24 1 2 3 4 3 6 . ICN 0 100
= Use filter to plot —on . 2
2| specific channels gDC -20 0
27 gDC2 -6 0
28 TX[-3] -1 1 v
| data | graph | ALL | COM | DFE | RXFFE | RXFFEpre | TXFR | FR | index | (@ — [ [v]
Ready Calculate 25 HH H - | + 100
® S ae”
LA
e
. 174
*e®Cred®
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Sheet ‘RXFFE" has RXFFE Tap Weight Graph

hidaka_3ck_adhoc_02_120518 - Excel
File Home Insert Page Layout Formulas Data Review View Developer Help B2 Tell me what you want to do 15 Share
L
A | E | C | D E | F | G | H | | ] | K | L | M | M | O | P | ] | R | S | T | U | W W | X Y | z | E
1 . X axis
2 | RXFFE Tap Weights |1urariable |tap index|
3 1-2 L] L] L] .
4 Simulation condition of
5 | . RXFFE tap weight in Y axis Y axis _
6 | variable |RXFFE
L s RXFFE tap index vs weight Ycond [MFFEQ.7
L2 for all channels Simulation conditions of Y axis:
11| 'F; 0.6 FFEO?, FFE085, Eilter
2= CFFEO0.7, LT T
13 o RAA3 R4
14_ E MFFEO.7 N'n Az1
15 E 0.2 CHeroup HH1 HH2
16| = MUK | [#]uk2
0 | kil o [T
18_ 0 'rr'!'Iu“" . Jh. g L R . _l . 1“JJ._"“.,L |||Jl_".|.|||__... "ﬂi'l Lol 1 1 II ] prEEEIECt I:l anly
19 H"III " min max
20| 0.2 Chan # 1 115
21 | Total IL 0 100
22 | ChanIL 0 100
23 -04 Fitted IL 0 100
54 | -3 -2 -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 ICN 0 100
25 | Tap Index cComM -99 99
26 ghC -20 0
27 | ghC2 -6 0
28 TX[-3] -1 1
| data | graph | ALL | COM | DFE | RXFFE | RXFFEpre | TXFR | FR | index | (3 4] ]
Ready ¥ H O - | + 100%
y ®
. 174
°9°(CredO
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Sheet ‘RXFFEpre’ has RXFFE pre Tap Weight Graph

File Home Insert Page Layout Formulas Data Review View Developer Help 2 Tell me [
|
A | B | C | D | E | F | G L W | X | Y | Z | A E
. X axis
RXFFE pre-tap index vs weight RXFFE pre Tap Weights variable [tap index
for all channels 1.2 Simulation condition of
) ¥ axis RXFFE pre-tap weight

6 | variable |RXFFE in Y axis
7 | Ycond |PDFED.7
8 | 0.8
g ) ) .. )
w0l £ e Simulation conditions of Y axis:
~  ® 0.
n g Filter PDFEO.7, PDFEO.85, PDFE1.0,
12| o RM1 RM2
3| & 04 SETRIGE FFEO.7, FFEO.85,
| & o groy [T _[EI CPDFEO0.7, CPDFEO.85,
15| ¥ g, b A | bl 2 MFFEOQ.7
16| =< [w] UK [w] UKZ

= MUG | ] A2
17
AR 1 ,

B | TRy ey g 'l” I“ I preselect| []enly
19_ min max
20 02 Chan # 1 115
21 | Total IL 0 100
22 Chan IL 0 100
23 0.4 Fitted IL 0 100
24 | -3 -2 -1 0 ICN 0 100
25 | Tap Index COM -99 99
26 gDC -20 0
27 | gDC2 6 0
28 TX[-3] -1 1

« » .| DFE | RXFFE | RXFFEpre | TXFIR | FR | .. (® FEpr«] | ]

Ready o5 H H - | + 100%

."'53. )
°9°(CredO
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Sheet ‘TXFIR" has TXFIR Tap Weight Graph

File Home  Insert Page Layout  Formulas Data  Review View Developer Help 2 Tell me i
|
A | B | C | D 1 E 1 F 1 G 11 w | :{ | Y | z | A E
. X axis
TXFIR tap indeX VS Welght TXFIR Tap Weights variable |tap index
1
e elll ErenmiEls Simulation condition of
Y axis . . 5

08 T TXFIR tap weight in Y axis
7 Ycond |PDFED.7
8
9 0.6 : . . .
0 v Simulation conditions of Y axis:
n ® o, Filter DFEO.7, DFEO0.85, DFEL1.0,
12 ' RM1 RM2
5 3 o g PDFEOQ.7, PDFEO0.85, PDFE1.0,
1 £ o, hgroup | BT AT FFEO.7, FFE0.85,
5 x gnn |@oe CDFEO.7, CDFEO0.85,
16 [w] LKt [w] UK2
H o b, Bve [ CPDFEO0.7, CPDFEQ.85,
18 | | l Uil preselect| []enly CFFEOQ.7,
19 i
0 02 I | T MDFEO.85, MFFEO.7
21 | Total IL 0 100
22 | Chan IL 0 100
23 0.4 Fitted IL 0 100
24 | -3 2 -1 0 1 ICN 0 100
25 | Tap Index COM -99 99
26 gDC -20 0
27 | gDC2 -6 0
28 | TX[-3] -1 1 .

« » .| DFE | RXFFE | RXFFEpre | TXFR | FR | .. ® FEprlm:'|1 O
Ready T HH mo- | + 100%

o'“' o
°9°(CredO
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Sheet ‘FIR’ has Convoluted FIR Tap Weight Graph

File Home Insert Page Layout Formulas Data Review View Developer Help 2 Tell me what you want to do 15 Share
A | B | c 1 D 1 E 1 F 1 G | H | l | J | K | L | M | N | O 1 W I X I Y I
. Convoluted FIR (TXFIR * RXFFE) Tap Weights o e Simulation condition of
3 | 1 convoluted FIR tap weight
> 08 tap index vs weight ¥ axis
6| w variable |FIR
7] W , for all channels Ycond |FFE0.85 | Simulation conditions of Y axis:
o 3 DFEO.7, DFE0.85, DFE1.0,
0 2, | PDFEO.7, PDFE0.85, PDFEL.0,
n L - FFEO.7, FFE0.85,
13| = 02 [FIRM3 | [FIRM4 CDFEO.7, CDFEO.85, CPDFEO.7, CPDFEO0.85,
14 |§ [w] WT1 [w] &Z1
15: E_;- 0 . e - I‘"““”‘ | [T T T ] T W.l _l_nni,".n.n K- T — CH group H"" HHE CFFEO?’
6] Z AR L "I ||Hll mm"“ L R | R Mua | Fue MDFEO.85, MFFEO.7
1{ % Fluks | 7] azz
18] © -0.2 preselect| []only
;3: S 04 Chan # - lmax 115
21| Total IL 0 100
22 Chan IL 0 115
23 | 0.6 Fitted IL 0 100
o4 6 5 1 3 -2 1 0 1 2 3 a4 5 6 N 0 100
25 | Tap Index cOM -99 99
26 DC -20 0
27 | gncz -6 0 .
| data | graph | ALL | COM | DFE | RXFFE | RXFFEpre | TXFR | FIR | index | (3 [ [v]
Ready P FH 0 - 0 + 100%
» Convoluted FIR: effective FIR filter as convolution of TXFIR and RXFFE
= Convoluted FIR[-6] = TXFIR[-3] * RXFFE[-3
= Convoluted FIR[-5] = TXFIR[-3] * RXFFE[-2] + TXFIR[-2] * RXFFE[-3]
Y L = Convoluted FIR[-4] = TXFIR[-3] * RXFFE[-1] + TXFIR[-2] * RXFFE[-2] * TXFIR[-1] * RXFFE[-3
'-g [ T g |-
o ¢ =, and so on
°9°(CredO
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Detail COM

Parameters (DFEOQ.7)

Table 93A-1 parameters

Table 93A-3 parameters

Parameter Setting Units
package tl_gamma0_al a2 [01.0404e-3 4.201e-4]
package tl _tau 6.325E-03 ns/mm

package Z c [87.587.5;92.592.5; 100 100; 100 100] Ohm (tdr sel)
Table 92-12 parameters
Parameter Setting
board tl gamma0 al a2 [0 3.8206e-04 9.5909e-05]

board_tl_tau 5.790E-03 ns/mm
board_Z ¢ 90 Ohm
z_bp (TX) 115 mm

z_bp (NEXT) 115 mm

z_bp (FEXT) 115 mm
z_bp (RX) 115 mm

1/0 control
DIAGNOSTICS 3 1 logical
DISPLAY_WINDOW 1 logical
CSV_REPORT 1 logical
RESULT_DIR results\100GEL_WG_{date}\
SAVE_FIGURES 0 logical
Port Order [1324]
RUNTAG KR2_evall_
COM_CONTRIBUTION 1 0 logical
Operational
COM Pass threshold 4 3 dB
DER O 1.00E-04
Tr 4 6.16E-03 ns
FORCE_TR 1 logical
TDR and ERL options
TDR 1 logical
ERL 1 logical
ERL_ONLY 0 logical
TR_TDR 0.01 ns
N 1000
TDR_Butterworth 1 logical
beta_x 1.70E+09
rho_x 0.18

fixture delay time

M 0

Receiver testing

RX_CALIBRATION

Sigma BBN step

0 logical
5.00E-03 \

Noise, jitter

sigma_RJ 0.01 Ul
A _DD 0.02 ul
eta_ 0 8.20E-09 VA2/GHz
SNR_TX 32.5 dB
R_LM 0.95

Parameter J Setting Units Information
fb 53.125 GBd
f_min 0.05 GHz
Delta_f 0.01 GHz
Ccd [1.1e-41.1e-4] nF [TX RX]
z_pselect 2 [test cases to run]
z_ p(TX) h [1230;1.81.8;00;00] mm [test cases]
z_p (NEXT) [1230;1.81.8,00;00] mm [test cases]
z_p (FEXT) [1230;1.81.8;00;00] mm [test cases]
z_p (RX) [1230;1.81.8;00;00] mm [test cases]
Cp [0.8e-40.8e-4] nF [TX RX]
Cv h [00] nF [TX RX]
RO 50 Ohm
R_d [ 50 50] Ohm [TX RX]
A v 0.41 V
A_fe h 0.41 v
A_ne 0.6 Vv
L 4
M 32
filterand Eq
fr h 0.75 *fb
c(0) 0.6 min
c(-1) [-0.3:0.015:0] [min:step:max]
c(-2) [0:.015:0.105] [min:step:max]
c(-3) [-0.105:0.015:0] [min:step:max]
c(-4) [0] [min:step:max]
c(1) [-0.15:0.05:0] [min:step:max]
N b 20 ul
b_max(1) 0.7
b_max(2..N_b) 0.2
g DC 1 [-20:1:0] dB [min:step:max]
f 2 J 21.25 GHz
f p1 21.25 GHz
f p2 53.125 GHz
g DC_HP [-6:1:0] [min:step:max]
f HP_PZ 0.6640625 GHz
ffe_pre_tap_len 0 ul
ffe_post_tap_len 0 ul
Include PCB 0 logical
e
. rr
°¢°(CredO
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