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Before You Start: How to Use This Guide

Welcome to Rapid Eye Analysis (REA). From a single channel S-parameter file (.s4p / .s2p, as
exported by a VNA or an EM simulator), REA computes the eye diagram of a high-speed signal
over that channel and helps you tune the link to its best. This guide assumes you have never
used the software: follow the 10 steps below and you will generate your first eye, read the
metrics, rescue a closed eye with equalizers, inject crosstalk and jitter, import an IEEE 802.3
COM configuration in one click, save/load configurations, exercise all six S-parameter tool
windows, and take a peek at Expert mode and optical links.

Everything uses the bundled demo assets in the demo folder of the installation directory
(when running from source: demo\ at the project root). Every screenshot in this guide was
taken with those files — what you see should match.

demo_channel_clean.s4p Clean short channel — first eye (Step 1)
lossy_channel_10dB.s4p Lossy channel — equalizer tutorial (Step 3)
xtalk_aggressor.s4p Crosstalk aggressor (Step 4)
demo_trace.s2p 2-port trace — TDR / Smith chart (Step 7)
fixture_2inch.s2p Test fixture — cascade / de-embed (Step 7)
trace_with_fixture.s2p Trace "as measured with fixtures" (Step 7)
long_channel.s4p Long channel — spilit tutorial (Step 7)

R
com_import\ (three scenarios) One-click COM import (Step 5)

configs\ (Normal / Expert .json Reproducible baselines and optional exercises (Steps 6 /
files) 8)

ibis\ (reference IBIS-AMI models) IBIS-AMI device models (Step 8)

scpi_example.txt SCPI automation example (Step 9)

Tip: Suggested route: complete Steps 1-3 first: generate, read and jointly equalize
an eye. Then try Step 10 for FEC or Steps 5-6 for COM / JSON reuse. Choose
toolbox, Expert / optical / IBIS and SCPI exercises as needed. Reload each case's
baseline so earlier settings cannot leak into it. Compare eye count and trends with
the pictures; runtime and last digits vary with hardware.
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Tip: Unfamiliar with a term? Press F1 to open the full User Manual — Appendix B is
a plain-language glossary. Each step below also points to the manual chapter that
goes deeper.

Step 1 Your First Eye Diagram (5 minutes)

Step 1 Launch RapidEyeAnalysis.exe and select Mode — Normal. Parameters are on the
left and charts on the right (Fig. 1-1). Save any existing work, then clear the Input Files list
so an old channel is not automatically cascaded with the demo.

File  S-Parameter Analysis(S) ~ Mode ~ COMImport  Tools  Llanguage  License  Help

e LS (- eaeeitss Display: Eye Diagram Color: Mono (Blue) Background: White

A €E> PQEV
@Add | X Remove LClear & w 1.0 -

Signal chain Measurements / FEC Results

Package &

signal TX FFE Filter CTLE

RX FFE DFE CDR
Signal Type: NRZ
Data Rate (Gbaud): 28.000000 j
Signal Amplitude (Vpp): 1.000000 j 06
Samples per UL 64 ﬁ
Skip Symbols: Auto j

Pattern: PRBS7
Noise Injection Jitter Injection Crosstalk + 04-

TX Waveform Channel Processing (COM).

i 00+ ] . g T y
Generate Eye Diagram 00 02 04 06 08 10

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: NRZ_28G_baseline.json

Fig. 1-1 The main window right after launch

Step 2 Under "Input Files (auto-cascade):" at the top-left, click the add button and pick
demo\sparams\demo_channel_clean.s4p.

- GUI feedback: The file appears in the list; hovering shows the port count (4) and frequency
range.

Step 3 Select File - Load Configuration... and load
demo\configs\NRZ_28G_baseline.json. Check Signal chain - Signal: NRZ, 28 GBd,
PRBS7, 64 samples/Ul, 1 V amplitude, with cross differential pairing. Equalizers,
crosstalk, jitter and FEC are off. Only the clean channel should be listed (Fig. 1-2). REA
remembers settings: restarting alone does not restore defaults.
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File  S-Parameter Analysis(S)  Mode ~ COMImport  Tools  Language  License  Help
(e RS (M Display: Eye Diagram Color: Mono (Blue) Background: White
demo_channel_clean.s4p
A €I PQEX
#@Add | X Remove LClear & w 1.0 -
Signal chain Measurements / FEC Results
Package
e Fier o
08
RX FFE DFE CDR
Port Pairing
sap: Cross 13124
Suggested Cross 1,3 | 24 (A466.7 dB)
06
signal Type: NRZ
Data Rate (Gbaud): 28.000000 ﬂ
signal Amplitude (Vpp): 1.000000 j
samples per UI: 64 ﬁ 04 -
Skip Symbols: Auto
|
Pattern: PRBS7
Noise Injection & Jitter Injection Crosstalk
TX Waveform. Channel Processing (COM) 02
i 00~ T U U T 4
Generate Eye Diagram o o - o s o
FS to generate the eye diagram
Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX C loaded: NRZ_28G_baseline.json

Fig. 1-2 File selected, all defaults — right before generating

Step 4 Click the fixed bottom "Generate Eye Diagram" button, or press F5. When
calculation finishes, your first eye appears (Fig. 1-3).

File  S-ParameterAnalysis(S)  Mode  COMImport Tools Llanguage  License  Help
(i =S (T Gt Display: Eye Diagram Color: Mono (Blue) Background: White
demo_channel_clean.s4p
— v
A €I PQEX
@Add | XRemove | AClear & w Eye Diagram
signal chain Measurements / FEC Results Total Samples; 45,824
Package
e Fitr one
RX FFE DFE cDR
Port Pairing
stp: Cross 1224
uggested Cro 2,4 (4667 dB)
Signal Type: NRZ

Data Rate (Gbaud):
Signal Amplitude (Vpp):
Samples per Ul

Skip Symbols:

Pattern:

|
28.000000
|

1.000000 j

-
64

Auto ﬂ

PRBS7

Amplitude (V)

Noise Injection & Jitter Injection & Crosstalk

TX Waveform.. Channel Processing (COM)...

0.00 025 050 0.75 1.00 125 1.50 175 200
Generate Eye Diagram Time (UI)
F5 to generate the eye am Impulse: 0.001s | Pattern+Upsample: 0.000s | Convolve: 0.002s | Fold: 0.001s | Metrics: 0.006s | GUI: 0.329s | Total: 0.34s
Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX C loaded: NRZ_28G_baseline.json

Fig. 1-3 Clean channel + defaults: a wide-open eye

Tip: What is an eye diagram? Overlay thousands of transmitted bit waveforms period
by period: the wider the "eye" opening in the middle, the cleaner the signal and the
easier it is for the receiver to make correct decisions. A closed eye = a broken link.
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Tip: The input list supports multiple files with automatic cascading: add cable,
connector, and fixture S-parameters in order and the software chains them into one
link before analysis.

More on file loading: Manual Chapter 3.

Step 2 Reading the Metrics

After generating an eye, open the left Results page to read eye height, eye width and COM,;
the eye stays visible on the right. Start with the three most used numbers:

Eye Height (V)  Vertical opening = voltage margin against noise Bigger is better
Eye Width (Ul)  Horizontal opening = timing margin against jitter Bigger is better

The IEEE 802.3 "channel operating margin" score
— loss, reflections, crosstalk and noise folded into Compare with the
COM (dB) one number selected standard

Vertical eye opening and
VEO / SNDR signal-to-noise-and-distortion — COM companions Bigger is better

The channel's own report card: Nyquist insertion Less loss is better;
Channel @Nyq loss, ILD, return loss, ICR, pulse cursors hO/h+l RL/ICR bigger is
lines (Manual 10.17.5) better

Expert bathtub mode shows one probe at a time;
use the probe picker or result table to switch,
keeping all eyes of that probe visible. The "Display"
combo switches to separate bathtub rows per eye:
phase (Ul) left, voltage (V) right, dotted =
extrapolated. Drag the BER line to adjust all eyes

and read EH/EW; or use a mask overlay ("Mask..." Bigger opening at the
Bathtub / Mask sets shape and size) showing PASS/FAIL and four target BER is better;
margin margins (Manual 10.12.1) PASS needs hits =0

Tip: Missing bathtub eye data shows the usable eye count and insufficient data;
overall opening is unavailable. A mask PASS also requires enough data for every
eye. The Step 1 teaching baseline is approximately 0.176 V eye height, 0.645 Ul eye
width and 1.39 dB COM. It checks the workflow and open eye; it is not a compliance
certification case. Acceptance criteria depend on the selected standard. Open
Measurements / FEC — Decision Parameters on the left to adjust sampling time or
thresholds. COM Noise Budget on the same page explains the margin contributions.
Details: Manual Chapter 4.
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Step 3 Equalizers: Rescuing a Closed Eye

Real high-speed channels are lossy — by the time the signal reaches the receiver it is
smeared. In this step we stage an accident on purpose, then rescue it with equalizers. This is

the core workflow of the software.

Step 1 Return to Normal, clear "Input Files" and add
demo\sparams\lossy_channel_10dB.s4p  (roughly 10 dB of loss). Load

demo\configs\NRZ_28G_baseline.json to start without equalization, even if you skipped
Steps 1 and 2.

Step 2 On the "Signal” tab set Signal Type to PAM4 and Data Rate (Gbaud) to 53.125 —
the real per-lane rate of 100G Ethernet.

Step 3 Click "Generate Eye Diagram". This time all three eyes are nearly shut (Fig. 3-1) —
heavy loss plus high speed causes severe inter-symbol interference.

File  S-Parameter Analysis(S) ~ Mode ~ COMImport Tools  Llanguage  License  Help

Input Files (auto-cascade):

Display: Eye Diagram Color: Mono (Blue) Background: White

lossy_channel 10dB.s4p

A €I PQEX
@Add | X Remove LClear & w Eye Diagram
signal chain Measurements / FEC Results Total Samples: 53,760
04 —
Package
Signal TX FFE Filter CTLE s - " -
03 = — — — = — — — -
RX FFE DFE CDR =
Port Pairing = = ] - =
02 4= = - = - _— - e —_ - —_— |
01 === = = = — == ———
Signal Type: PAMA s =8 =3 .
o ~ e ~
Adjust Eye Scale 1 < - = —
Z 00 f=— = e — = —
Data Rate (Gbaud): 53.125000 ﬂ g = = = =
<
Signal Amplitude (Vpp): 1.000000 j - i
01 —_— = — — —_— = = —
-
samples per UL 64 -
ples p | -
Skip Symbols: Auto - 2 ——— = 2 ——— =
P Sy n L = —— =
02 o o -
Pattern: PRBS7 ~ ~
Gray Code (adjacent levels differ by 1 bit) . .
Noise Injection £ Jitter Injection Crosstalk 1 03 =
TX Waveform... Channel Processing (COM). —
04
000 025 050 075 1.00 125 150 175 200
Generate Eye Diagram Time (UI)

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX

Fig. 3-1 Lossy channel, no equalization: eyes closed

sample: 0.001s | Convolve: 0.004s | Fold: 0.00¢

8s | Metrics: 0.018s | GUI: 0.467s | Total: 0.51s

ion loaded: NRZ_28G _baseline json

Step 4 Switch to the TX FFE tab (Fig. 3-2), tick enable, then click "Optimize TX FFE". The
software searches for the best transmitter pre-emphasis taps automatically.
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File S-Parameter Analysis(S) Mode COM Import Tools
Input Files (auto-cascade):

lossy_channel 10dB.s4p

#RAdd

X Remove LCear & w

Signal chain Measurements / FEC Results

Package

signal [ TxFFE Filter cTie

RX FFE DFE
V' Enable TX FFE

PCle/802.3 Preset:  (None) (None)

Pre-cursor taps: 1

_
J
Post-cursor taps: 2 j
Tap Spacing (UI): j
€O (main) = 1
Main Tap Auto (OPT)
Show optimization bounds (minimum / maximum)
C-1(prel) : 00000000000 j
€0 (main) 1.0000000000 j

C1 (postl) : 0.0000000000 j

C2 (post2) : 0.0000000000 j

Optimize TX FFE Optimize FFE+DFE

Reset

Generate Eye Diagram

License d: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX

Language

Display: Eye Diagram

A€ PQE¥B

Amplitude (V)

01

02

eeeeee

Color:  Mono (Blue)

Background: White

Eye Diagram

Total Samples: 53,632

1.00
Time (Ul)

ion loaded: NRZ_28G _baseline.json

Fig. 3-2 TX FFE panel: enable switch and Optimize

Edit the tap coefficients directly for routine adjustments. Tick "Show optimization bounds" to
inspect or change their limits; TX FFE, RX FFE and DFE all provide this option.

Step 5 Switch to CTLE: choose IEEE 802.3 in the first preset dropdown, then choose the
802.3ck-C2C preset from the drop-down (the 53 GBd class — a CTLE only helps when its
poles and zeros match the data rate; that is what presets are for), tick enable, then click
"Optimize CTLE".

Step 6 Do the last two stages together: tick enable on the DFE tab, then on the RX FFE tab
tick enable and click "Optimize RX FFE+DFE" (joint). Why not one at a time? The
802.3ck-C2C preset gives the first DFE tap a lower bound of 0.3, as the standard does; if
the RX FFE is first optimized alone until the inter-symbol interference is gone, a DFE
optimized afterwards can only work at that lower bound and closes the eye again (the
optimization summary reports the loss). The joint optimization splits the work between the
RX FFE and the bounded DFE in one go. After each stage you can regenerate the eye to
watch it open up.

Step 7 With all stages done, click the fixed bottom "Generate Eye Diagram" button (or
press F5) once more: all three eyes are open (Fig. 3-3) and COM has climbed from
negative to about 9 dB.
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File  S-Parameter Analysis(S) ~ Mode ~ COMImport  Tools  Llanguage  License  Help

(e e (i Gty Display: Eye Diagram Color: Mono (Blue) Background: White

A €> Q=B

lossy_channel 10dB.s4p

@Add | XRemove | AClear & w Eye Diagram

Signal chain Measurements / FEC Results Total Samples: 131,584

Package

Signal TX FFE Filter CTLE

—
v Enable RX FFE

Preset: (None) (None)
Pre-cursor taps: 1 ﬁ
Post-cursor taps: 2 j

-

_

Tap Spacing (UI): 1.00

V! €0 (main) = 1
Main Tap Auto (OPT)
Show optimization bounds (minimum / maximum) — z — —

Amplitude (V)
o
S
)
{

C-1(prel)  : -0.0367680000 j 3

€O (main)  : 1.0000000000 :i 00 o1

C1 (post) 0.3338490000 :I 0.334
C2 (post2) : 0.0166380000 j — o — =N

Reset Optimize RX FFE Optimize RX FFE+DFE

Enable Floating FFE
nable Floating 02

000 025 050 075 1.00 125 1.50 175 200

Time (UI)
Generate Eye Diagram
RX FFE+DFE joint OPT - deployed COM -1.643 — +8.601 dB (+10.244) - final pick: optimized result (joint, 1 starts) - decision cursor: free (MM) - 19.5s

mpulse: 0.011s | Pattem+Upsample: 0.019s | Convolve: 0.003s | Fold: 0.011s | Metrics: 00035 | GUE: 04705 | Total: 0525

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Confi ion loaded: NRZ_28G_baselinejson

Fig. 3-3 Full equalizer chain: three open eyes

Tip: What "Optimize" does: an automatic search for the best parameters of that
equalizer, scored by COM. Recommended order for this example is TX FFE - CTLE
- joint RX FFE+DFE, and the CTLE / TX FFE tabs ship presets for 802.3 / PCle /
USB — pick the right rate class before optimizing. When an optimization finishes, an
optimization summary line appears to the right of the eye: COM before - after,
whether the optimized result or the previous parameters were kept, and the elapsed
time. Every optimization is also double-checked: if a stage truly cannot help (no
improvement), the summary and the status bar say so and the parameters stay
unchanged; if bypassing the CTLE is better, the software switches it off. After
changing tap structure, switches or search bounds, compare the deployed result in
the summary and eye diagram. Fixed and floating taps are optimized separately,
preserving the other segment. A failed optimization is explained in red in the
summary.

Equalizer theory and manual tuning: Manual Chapter 10.



Rapid Eye Analysis Quick Start Guide

Step 4 Crosstalk, Jitter and Noise

Real links live next to other channels that talk over them, and clocks always jitter. REA can

inject these impairments so you can see how much margin survives.

add
load

Step 1 Return to Normal, clear Files",
demo\sparams\demo_channel_clean.s4p,
demo\configs\NRZ_28G_baseline.json. Generate an unimpaired eye first: it should match
the trend in Fig. 1-3. Changing only the channel leaves the PAM4 rate and equalizers from

Step 3 active.

"Input
then

Step 2 On Signal chain - Signal tick "Crosstalk Injection", open its settings window and
add the FEXT aggressor file demo\sparams\xtalk_aggressor.s4p, setting its amplitude to
0.1 V (real aggressors carry only a fraction of the main signal).

Step 3 Confirm crosstalk settings, then tick "Jitter Injection”, open its settings and set RJ
to 0.01 Ul. Confirm the settings.

Step 4 Generate the eye and compare with Fig. 1-3: the eye is fuzzier and margin is
reduced (Fig. 4-1) — that is the margin eaten by crosstalk and jitter.

File  S-Parameter Analysis(S) ~ Mode ~ COMImport  Tools  Llanguage  License  Help

Input Files (auto-cascade):

Display: Eye Diagram Color: Mono (Blue)

A €I PQE¥x B

Background: White
demo_channel_clean.s4p

@Add | X Remove LClear & w Eye Diagram
04
signal chain Measurements / FEC Results Total Samples: 45,824
Package i
03 fF——un — - —— = = -
[ signal ] TX FFE Filter CTLE —— ; e ——— —— = —e ———
RX FFE DFE CDR = -
Port Pairing 02 = —_——— = =
sdp: Cross 13] 24 [~ I =3 = I =
01 = = — =
Signal Type: NRZ B> = =
3 5
Data Rate (Gbaud); 28.000000 ﬂ £ 00 = ®: = =
5 = =
i £ ¥ l
Signal Amplitude (Vpp): 1000000 < -
Samples per UL 64 ﬂ 01
Skip symbols: Auto ﬁ —
Pattern: PRBS7 02 S—— = — e — = —
Noise Injection V! Jitter Injection Vv Crosstalk ——= . = — e
TX Waveform Channel Processing (COM). — " =
03 = ——— ——
000 025 050 075 1.00 125 150 175 200
Time (UI)
Generate Eye Diagram
RX FFE+DFE joint OPT - deployed COM -1.643 — +8.601 dB (+10.244) - final pick: optimized result (joint, 1 starts) - decision cursor: free (MM) - 19.5s
o generate d impulse: 0.001s | Pattern+Upsample: 0.001s | Convolve: 0.002s | Fold: 0.006s | Metrics: 0.001s | GUI:0303s | Total: 031s
Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: NRZ_28G_baseline json

Fig. 4-1 The same channel with crosstalk + jitter

Tip: The same area offers "Noise Injection” switches for white noise at selectable
positions. Untick everything when done so later steps start clean. Details: Manual
Chapter 10.
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Step 5 One-Click COM Import

If your team uses the IEEE 802.3 COM reference tool, REA reads its result files directly and
imports every parameter — signal, equalizers, package, noise — in one click, then generates
the baseline eye automatically. No numbers to copy by hand.

Step 1 Return to Normal and choose COM Import on the menu bar to open a three-field
dialog (Fig. 5-1).

COM CsV COM Excel Config
annel_9p8dB_at_12p89GHz_casel_results.csv pacesicom_import\50G_KR_10dB\config.xlsx

i#&&: CL_137_Channel bs--TestChannel 9p8dB_at_12p89GHz Baud: 26.5625 GBaud, Z0=50.0 Ohm
R 26,5625 GBaud, PAM4 Av: 0415V, A fe: 0415V, A ne: 0.604 V
&R 11.1 dB @ 13.2812 GHz Port Order: [1,3, 2. 4] -

2 pselect: [1, 2]
COM =947 dB PKG: TX=, RX=
VEO = 50.8 mV
As =382 mV gamma TX: (0.0, 0.001734, 0.0001455)
Ew=Qul gamma RX: (0.0, 0.001734, 0.0001455)

tau TX: 0.006141 ns/mm, RX: 0.006141 ns/mm
ATIE 4 3AAD 4D 7 ~Tv. 0z M Bv- o M

Victim S-Parameters

‘EA\Rapid_Eye_Analysis\tests\ quickstart_repro_20261003\relocated demo with spaces\com_import\50G_KR_10dB\thru.s4p
Amplitude (half-swing, V)
Av: 0.415000 :‘ A fe: 0.415000 :‘ A_ne; 0.604000 :|

Auto Optimize After Import

Optimize TX FFE Optimize CTLE Gain Optimize RX FFE (recommended for 212G) COM receiver for MLSE cases

Crosstalk S-Parameters (Optional)

“ Cancel

Fig. 5-1 COM import dialog
Step 2 Pick the three files from demo\com_import\50G_KR_10dB\: the results CSV
(*casel_results.csv), config.xlsx, and thru.s4p.

Step 3 Leave every Auto Optimize After Import option off, then click OK. The baseline eye
is generated automatically from the imported parameters (Fig. 5-2); further optimization is a
separate exercise.
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File  S-Parameter Analysis(S) ~ Mode ~ COMImport — Tools language  License  Help

(e RS (M Display:| Eye Diagram Color: Mono (Blue) Background: White

A€ PQEB

thrusdp

@Add | XRemove | AcClear & w

Eye Diagram

020
Signal chain Measurements / FEC Results Total Samples: 1,043,200
V' Package &
ere Fiter e
RX FFE DFE CDR
Port Pairing

sap: Cross 13124

Suggested Cross 1,3 | 2.4 (A466.7 dB)

Signal Type: PAM4.

V| Adjust Eye Scale £

Amplitude (V)
o
8

Data Rate (Gbaud): 26.562500 j
Signal Amplitude (Vpp): 0.830000 ﬂ
samples per Ul: 32 j
Skip Symbols: Auto j
Pattern: PRBS1S

Gray Code (adjacent levels differ by 1 bit)

V| Noise Injection & V! Jitter Injection £ Crosstalk &

TX Waveform... Channel Processing (COM)...

0.00 025 050 075 1.00 125 150 175 200

Time (UN)
Generate Eye Diagram
RX FFE+DFE joint OPT - deployed COM -1.643 — +8.601 dB (+10.244) - final pick: optimized result (joint, 1 starts) - decision cursor: free (MM) - 1955

FS to generate the eye diagram Impulse: 0.009s | Pattern+Upsample: 0.017s | Convolve: 0.006s | Fold: 0.082s | Metrics: 0.017s | GUI: 0.841s | Total: 0.97s

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX

Fig. 5-2 Baseline eye right after COM import

Configuration loaded: NRZ_28G_baseline,json

Tip: The dialog also offers "Auto Optimize After Import" to let REA keep tuning from
the imported starting point. Two more scenarios (120G and 212G) are provided
under demo\com_import\. Details: Manual Chapter 5.

Step 6 Saving and Loading Configurations

A fully tuned parameter set (signal + every equalizer + advanced settings) can be saved as a

single .json file — restore it later, or send it to a colleague to reproduce your result.

Step 1 Menu File - Save Configuration... stores the current panels to disk.

Step 2 Now try loading: return to Normal, clear "Input Files" and add only
demo\sparams\lossy_channel_10dB.s4p, then File - Load Configuration... and pick

demo\configs\PAM4_53G_full_EQ.json.

Step 3 Click "Generate Eye Diagram" — you get a fully equalized link immediately (Fig.
6-1), on par with what you tuned by hand in Step 3.
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File  S-Parameter Analysis()  Mode ~ COMImport ~ Tools  language  License  Help

Input Files (auto-cascade):

Display: Eye Diagram Color: Mono (Blue) Background: - White
lossy_channel_10dB.s4p
A€ PQER
#Add X Remove LcClear & w Eye Diagram
Signal chain Measurements / FEC Results Total Samples: 131,584
02
Package &
signal | TX FFE Filter CTLE . -t . —_ I
— - S———— = . ——]
RX FFE DFE CDR _— = + _Mf; — ‘—f?
Port Pairing == :
01 —— — = i ——
+ *
Suggested Cro 2,4 (A85.3 dB = — T— 3 =
— = S —— — |
Signal Type: PAM4 s -
P
Adjust Eye Scale N = — . = —
a
Data Rate (Gbaud): 53.125000 j £ = =
< = -y = “ = -y =
Signal Amplitude (Vpp): 1.000000 ﬂ —— e ———— e ———
samples per Ul: 64 j s = I =
- 3
Skip Symbols: Auto j 0.1 —— — =
Pattern: PRBS7 : =
. N . — - e 2 < ——
Gray Code (adjacent levels differ by 1 bit) — — et _—
Noise Injection £ Jitter Injection | & Crosstalk
TX Waveform. Channel Processing (COM)...
02
000 025 050 075 1.00 125 150 175 200
Generate Eye Diagram Time (Ul)
F5 to generate the eye diagram mpulse: 0.0125 | Pattern+Upsample: 0.0225 | Convolve: 0.003s | Fold: 0.011s | Metrics: 0.003s | GUI: 0470s | Total: 0.525

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: saved_user_configjson

Fig. 6-1 After loading the demo configuration

Note: Configuration files do not embed the channel itself: load the matching channel
into "Input Files" first, then the config. demo\README.txt lists which channel pairs
with which config. Sharing across machines: put the config JSON and the channel

files in one folder - stale paths are re-resolved by filename in the folder the config
was loaded from.

Step 7 The S-Parameter Toolbox: All Six Windows

The eye diagram shows what the signal looks like after the channel; the six windows under the
S-Parameter Analysis menu examine the channel itself. Try each one with the demo files.

7.1 TDR: impedance vs. distance

Step 1 Menu S-Parameter Analysis — TDR, pick demo\sparams\demo_trace.s2p, tick
S11, compute — impedance discontinuities along the trace stand out immediately (Fig.
7-1).
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File(®)
Input File: | > with spaces\sparams\demo _trace.s2p  Browse A €d Q=W Display: | Impedance (TDR)
File Info
TDR Impedance Analysis
Y Distance (mm)

Ports: 2 0 100 200 300 400 500 600
Freq Points: 2001 ‘ - . ' . ' .
Freq Range: 10 MHz ~ 20 GHz

20:50.0Q

— sn
-= 500

Differential Conversion (S4P)

Port Pairing:

Output: 60 -
TDR Settings

Port Selection

s21 s22

. J LL/
Velocity Factor: 070 7 P PSS BN onntn - —

Time Domain Settings (PLTS-aligned)

Impedance (Q)

Windowing

Window Type:  Exponential 45
Window Mode:  Lowpass (Step)

Bandwidth: Nominal (0.50)

)

Custom TD: 1 40 4

Calculate TDR/TDT
0 1 2 3 4 5 6

Export CSV Time (ns)

Ready

Fig. 7-1 TDR impedance profile

7.2 Smith chart: reflection trajectory
Step 1 Menu S-Parameter Analysis — Smith Chart, same file, plot (Fig. 7-2).

File(E)

S-Parameter File: A€ > Q=¥

demo_trace.s2p

@B X LA
Differential Conversion (S4P)

Port Pairing:

Output:
Display Settings

S-Parameter: s

| 0 P
0 -
Chart Type: ZImpedance |
Z Reference: 50.0 Q j 50Q | 75Q | 100Q | 150Q
V! Show VSWR Circles (1.5/2/3/5)
Loaded Files:
demo_trace.s2p \
/
Zchart, Zref = 5000 — demo,trace:s2p S11

Clear

Ready

Fig. 7-2 Smith chart

7.3 Cascade: chaining segments

Step 1 Menu S-Parameter Analysis - Cascade, add three files in order:
fixture_2inch.s2p, demo_trace.s2p, fixture_2inch.s2p — a realistic fixture + trace +

14—
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fixture measurement chain — then cascade (Fig. 7-3). The result can be saved as a new
S-parameter file.

File(E)

S-Parameter File List: A€ Q= Display: Magnitude (d
fixture_2inch.s2p

demo_trace.s2p Cascade S-Parameter Comparison

fixture_2inch.s2p

@ OX L oaw
File Info

fixture_2inch.s2p | 2P | 10 MHz ~ 30 GHz

demo_traces2p | 2P | 10 MHz ~ 20 GHz

fixture_2inch.s2p | 2P | 10 MHz ~ 30 GHz 40 -

Magnitude (dB)

Port Order

Input port 1: j Input port 2:

O

Output port 1: | Output port 2

L

s2p Ports (In/Out) ! ! ! ! I ! !
0 5 10 15 20 B 30
\ \ Frequency (GHz)

Seectal Dol N v ST sty sty s

A fixture_2inch.s2p: JEFF: max o(S) = 1.0479 > 1 — ¥

BiR2 | fixture 2inch

Fig. 7-3 Cascade: fixture + trace + fixture

7.4 De-embed: removing the fixtures

Fixtures inevitably contaminate a measurement. De-embedding subtracts them to recover the

device under test. The demo file trace_with_fixture.s2p is exactly such a "measured with
fixtures" trace:

Step 1 Menu S-Parameter Analysis - De-embed: DUT = trace_with_fixture.s2p;
enable the left and right fixtures and set both to fixture_2inch.s2p; de-embed (Fig. 7-4).
The result is the clean demo_trace itself.
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File(®)
DUT (DUT+Fixture): is\trace with fixture.s2p  Browse A €9 Q= Display: Magnitude (d
DUT Infos 2-Port | 2001 pts | 10 MHz ~ 20 GHz
L edding < .
Fixture Settings D Comparison
0 e e

V. Left De-embedding
Left Fixture: iarams\fixture_2inch.s2p Browse

V! Right De-embedding

Right Fixture:  rams\fixture_2inch.s2p Browse
204
Port Order
Specify input-side and output-side port numbers.
Default: P1,P3 as input, P2,P4 it
Cascade/de-embed/split uses this grouping for T-matrix
operations. o
B 404
O O r
Input port 1: Input port 2:
put p | nput p 0] g
e
Outputport 1: 2 j Output port 2: j >
=
Differential Conversion (Mixed Mode) 601
Note: differential conversion
not the exported file; export is a
80 -

12 15 18
De-embed Select All Deselect Al Before De-embedding v S11v S12 v S21v S22
Select All  DeselectAll  After De-embedding v S11 v S12v S21 v S22
Erport Result

A fixture_2inch.s2p: JEFIE: max o(S) = 1.0479 > 1 — MUIRSIEERMERE

9
Frequency (GHz)

Fig. 7-4 De-embed: both fixtures removed

7.5 Split: halving along channel

Step 1 Menu S-Parameter Analysis — Split, pick long_channel.s4p, 2 segments, click
Split, then Preview to plot both halves (Fig. 7-5). The 2x-thru method cuts the channel into
halves; each half can be saved and analyzed on its own.

File(E)

Input File: | es\sparams\long_channelsdp | Browse A€ Q=¥ Display:  Magnitude (d

File Info

Preview (Export Result)

Name: long_channel
Ports: 4

20-
Freq Points: 1000
Freq Range: 50 MHz ~ 50 GHz
20:500Q
04
Split Settings
Number of Segments: 2 ﬁ
204
. -
Segment 1 Ratio: 05000 —
Segment 2 Ratio: 05000 j
o 40+
ke
Equalize P
8
2
£
<)
Port Order & 604
Specify input-side and output-side port numbers.
efault s input, P2,P4 as output
Cascade/de-embed/split uses this grouping for T-matrix 804
operations.
Input port 1: j Input port 2: j
Output port 1: j Output port 2: ]‘ -100 4
Moving Average Smoothing 120 -
Window Size (points): - 0 o ¢ y
points): 7 0 8 16 2 2 40 28
Eliminates magnitude bumps at A/4 resonance Frequency (GHz)
SelectAll  Deselect Al Segl v ST1v S12v S13v Sl4v S21v S22 v S23v S24v S31v S32v S33v S34v S41 v S42v S43 v S44
Export All Segments SelectAll  DeselectAll  Seg2 v S11v S12v S13v S14v S21v S22v S23v S24v S31v $32v $33v S34v S41v S42v S43v S44

Ready

Fig. 7-5 Split: one channel, two halves

7.6 Format conversion: S4P differential extraction
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Step 1 Menu S-Parameter Analysis - Format Conversion, pick
demo_channel _clean.s4p, enable the differential mixed-mode group, use cross 13/24
pairing, select differential (SDD) output and preview (Fig. 7-6) — turning a 4-port file into a
2-port differential file for tools that only accept 2-port data.

Input File: | ams\demo_channel_cleans4p | Browse A € Q= Display:  Magnitude (d
Sdd — Differential (2-Port)
Format: Mixed Mode (Sdd — Differential (2-Port))
Ports: 4
Frequency Range: 0 Hz ~ 30 GHz

Frequency Points: 401

Port Reordering

OutputP1  OutputP2 OutputP3  Output P4

4 (23 [54 [«d

V' $4P — Differential Conversion (Mixed Mode)

Port Pairing Scheme:

Magnitude (dB)

Cross 1324
Output:

Sdd — Differential (2-Port)

100 -

-120 -

0 5 10 15 20 2 30

Frequency (GHz)
Select All Deselect Al v Sdd11 v S v Sdd21 v Sdd22

Ready

Fig. 7-6 Conversion: S4P - SDD

Full documentation of all six windows: Manual Chapters 6-9.

Step 8 Expert Mode and Optical Links (a Preview)

Normal mode uses a fixed signal-chain order; Expert mode turns the link into a free-form node
canvas — multiple branches, multiple probes, and optical devices.

Step 1 First follow Step 6 to load PAM4_53G_full_EQ.json with the lossy channel and
generate an eye. Then select Mode — Copy Normal Config to Expert. This overwrites the
existing Expert canvas, so save any work you need first.

Step 2 Menu Mode - Expert — Pipeline Designer, then click Run: the link appears as a
node graph, with one eye per probe (Fig. 8-1). Double-click a node to edit its parameters.
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File  S-Parameter Analysis()  Mode ~ COMImport ~ Tools  language  License  Help

Operator palette — click to add a node; double-click a node to configure; right-click a node/connection to delete; middle-drag or Color:  Mono Blue Background:  White V| EH/EW Annotations
Space +left-drag to pan; wheel to zoom; Home/Ctrl+0 to fit; Ctrl+A to select all; Delete to remove
Filter: [v]Endpoints (] Channel [V]Equalizer [V]Clock [V]Probe [v]Crosstalk [V]Optical [v|Noise [v]Device model ) Decision Points ] Level Lines [¥] TDECQ Histogram Windows | Eye Diagram

Hit Count: [ J Decision Params. 1 probes

=~ B

2
*
L 2
+
o
it

Amplitude (V)

02
000 025 050 075 100 125 150 175 200
Probe Eye Height Eye Width (U)) com Probe #1— Normal Chain
#1 Normal Chain 8314 mV 04836 Eye 1: EH 0.0856V EW 0.5125U1 Are

Eye 2: EH 0.0831V EW 0.4836UI Are
Eye 3: EH 0.0840V EW 0.4896U1 Arc
Levels: [-0.1451, -0.0480, 0.0481, 0.1
Channel @Nyq 26.56 GHz: IL 9.64 dI
RL @Nyq TX 13.5 / RX 21.3 dB (wor¢
Mode conversion @Nva: SDC21 41,

Auto Layout = Fit View = Delete Selected = Clear All

»Run

 Executable — 1 probe(s)
Impulse: 0.0125 | Patter+Upsample: 0.020s | Convolve: 0.004s | Fold: 0.011s | Metrics: 0.003s | GUI: 0.259s | Total: 0.31s

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: PAM4_53G_full EQjson

Fig. 8-1 Expert canvas: the link as a node graph

Step 3 Long runs (optical / TDECQ / FEC) take a while — while a run is in flight, a
progress bar below the canvas shows percent, elapsed and estimated remaining time, the
status line names the current stage, and the "m Pause" /"0 Cancel" buttons freeze or stop
the run at any time (Fig. 8-2). Cancelling does not consume a trial run; the previous results
stay on screen.

Eile S-Parameter Analysis(S) Mode COM Import Tools Language License Help

Operator palette — click to add a node; double-click a node to configure; right-click a node/connection to delete; middle-drag or Space+left- | Color: = Mono Blue Background:  White V| EH/EW Annotations
drag to pan; wheel to zoom; Home/Ctrl+0 to fit; Ctrl+A to select all; Delete to remove

Filter: [v| Endpoints [V Channel V| Equalizer (V] Clock [| Probe [v| Crosstalk [v] Optical V| Noise [v| Device model . . . ) ) .
= = : V! Decision Points v/ Level Lines V| TDECQ Histogram Windows ~ Eye Diagram

T BT T B
Hit Count: 0 - Decision Params... 1 probes
I B = | e e J
I BN T T N e e e s e om et
run; click "> Run Pipeline” to refresh
= a€> $Q=wME

#1 Normal Chain

Sourcel EO1 TDECQ1
O O
src el td1
B
s
E
3
£
<
000 025 050 075 100 125 150 175 200
Probe Eye Height Eye Width (ul) ¢( Probe #1 — Normal Chain
; Eye 1:EH 0.1185V EW 0.4859U1
Auto Layout Fit View Delete Selected Clear All #1 Normal Chain  118.45 mv 04859 Eie H0.1195V EW 0.5080U1

Eye 3: EH 0.1205V EW 0.5080U1

B o Levels: [-0.1981, -0.0656, 0.0662, |

X Cancel I — Eye Probe1 — TDECQ fi#t, + iR :

m m i e Channel @Nyq 26.56 G 964

Elapsed 00:05 (estimating...)

Impulse: 0.011s | Pattern+Upsample: 0.018s | Convolve: 0.004s | Fold: 0.008s | Metrics: 0.001s | GUI:0.185s | Total: 0.23s

Licensed: Base + PAM-N + SCPI | Temp 1988 runs ID: XXXX-XXXX-XXXX-XXXX Ready

Fig. 8-2 A run in flight: progress bar + Pause / Cancel
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Step 4 For an optical eye, use File - Load Configuration... to load

demo\configs\QuickStart_Optical_TDECQ.json. It opens Expert with Source -~ EO -
TDECQ - Probe: PAM4 /53.125 GBd / PRBS13 / 32 samples/Ul, EO bandwidth 40 GHz
and extinction ratio 6 dB; reference FFE optimization is enabled. Click Run Pipeline and
wait for optical eyes and a finite TDECQ reading (Fig. 8-3). This is a minimal modulator
example without fiber or OE; build a longer optical link separately when needed.

File  S-Parameter Analysis()  Mode ~ COMImport ~ Tools  Llanguage  License  Help

Operator palette — click to add a node; double-click a node to configure; ction to delete; Color:  Mono Blue v/ EH/EW Annotations
Space +left-drag oom; Home/Ctrl+0 to fit; Ctrl+A to sel

Filter: [v|Endpoints [vChannel [v]Equalizer V]Clock [V]Probe [V]Crosstalk [V V|Noise [V]Device

S T T S T
Hit Count:
I N T ST T ¢ ¢ b Q=

#1 Eye Probe1 (before EQ)

; right-click a node/conne middle-drag or Background: ~ White
0 remove

model V! Decision Points V| Level Lines | TDECQ Histogram Windows  Eye Diagram

-
0 Decision Params,
_

/
X
\
\Il
/
f
\

s 16 —
s == =
ERE ’ —
5 = —
E0 —= =
08 — L &
. ¥
06 = — e -
000 025 050 075 100 125 150 175 200

#2 Eye Probe1 (after EQ)

TDECQ1 Eye Probel fy = -— T —
18 — L I

)
f—
—
\
\

AutoLayout | Fit View | Delete Selected = Clear All
» Run Pipeline
 Executable — 1 probe(s)

#1 Eye Probe1 (before EQ)

#2 Eye Probe1 (after EQ)

g ———
. . | 6 S
¢ £ i - T {1%
L e

2. e - { o B -
g0 = i S : I =

£ f i

08 - ; =t
P —_mi P e "W
00 o35 ) ors 10 125 1% 75 200
Gin Eye Height  Eye Width (Ui Probe #1 — Eye Probe1 (before EQ)

0.217 mwW

0.386 mwW

0.4698
04771

Eye 1: EH 0.2882mW EW 0.5742U1
Eye 2: EH 0.2428mW EW 0.5131U1
Eye 3: EH 0.2169mW EW 0.4698UI
Levels: [0.5773, 1.0445, 1.4854, 1.90(
COM_OPT (O-COM fit+residual): 4.5
SNDR_93A = 20-l0og10(As/a_t): 12.0¢
VFO RFA = A - BO@RFR: 0.098 m\

Detect (PD): 0.006s | Optimize: 26.373s | TDECQ: 2.896s | Fold: 1.116s | GUI: 10.716s | Total: 41.11s

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX

Configuration loaded: QuickStart Optical TDECQjson

Fig. 8-3 Optical link + TDECQ reference receiver

Step 5 For IBIS-AMI device models, load demo\configs\QuickStart_IBIS_AMI.json and
click Run Pipeline. The chain is Source - IBIS TX - S-parameter - IBIS RX - Probe:
NRZ /53.125 GBd / PRBS13 / 32 samples/Ul; TX pin Al, RX pin B1, both using GetWave.
The configuration locates demol\ibis\rea ref.ibs and its AMI / DLL files, plus
lossy_channel_10dB.s4p (Fig. 8-4). These are synthetic reference models authored by
REA, not real silicon. Double-click an IBIS node to inspect its pin, model, package and
C_comp summary (Fig. 8-5). Vendor models and advanced IBIS 8.0 features are covered
in Manual 11.6.
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File  S-Parameter Analysis(S)  Mode ~ COMImport  Tools  language  License  Help
Operator palette — click to add a node; double-click a node to configure; right-click a node/connection to delete; middie-drag or

Space +left-drag to pan; wheel to zoom; Home/Ctrl+0 to fit; Ctrl+A to select all; Delete to remove

Filter: [v]Endpoints [v]Channel [v]Equalizer [V]Clock [v]Probe [v]Crosstalk [V]Optical [V|Noise [V]Device model

Hit Count: 0 | Decision Params... 1 probes

|

Color:  Mono Blue Background: ~ White V| EH/EW Annotations

| Decision Points V| Level Lines V| TDECQ Histogram Windows ~ Eye Diagram

S
g
£
E
£
Sourcel 1BIS1 1BIS2 Eye Probel
. ot
000 025 5 075 100 125 150 175
Probe Eye Height Eye Width (U) COM 9. Probe #1 — Eye Probel
4 Eye Height: 0.1972 V
#1 Eye Probe1 197.23 mvV 0.4308 15. Eye Width: 0.4308 Ul
Auto Layout | Fit View | Delete Selected = Clear All EHXEW: 0.0850 V-UI
Levels: [-0.1812, 0.1801]
COM _93A = 20-log10(As/Ani): 15.04
» Run Pipeline SNDR_93A = 2010g10(As/0_t): 15.0¢
VFO RFA = A - BO@RFR: 171.017 1
/ Executable — 1 probe(s)

Physics+Detect: 0.124s | EQ+Fold+Metrics: 0.000s | GUI: 0.157s | Total: 0.285

Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: QuickStart_IBIS_AMIjson

Fig. 8-4 IBIS-AMI device models: TX / RX nodes around the channel, the AMI receiver brings its own
equalisation and CDR
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Display Name 1BIS2

IBIS file / model / analog front end (IBIS 8.0 §5-§7, §12)

Side (TX/RX) RX (receiver)

IBIS file (ibs) ro_20261003\relocated demo with spaces\ibis\rea_ref.ibs
[Model] name rea_ref rx

[Pin] B1

Corner (typ/min/max) typ (typical)

Package source Auto (Interconnect > Package Model > Pin/Package)

Interconnect model group

C_comp source Auto ([C Comp Model] first)

Linearised analog frontend v

Linearised Model  rea_ref rx (Input)
Input R_in 50.0 - C_comp 0.100 pF
Package [Interconnect Model] RX_PAIR - REA_IC_GROUP also
available: package model - lumped
C comp [C Comp Model] rea_ref ccomp_rx.s2p (Non-Driving,
Touchstone, Buffer_I)

IBIS-AMI executable model (I1BIS 8.0 §10)

Use AMI executable model v
AMI parameter file (ami) ami
AMI executable (.dll) il (Windows x64)
Simulation flow Time-domain (AMI_GetWave)
GetWave block (Ul) 1024 j
Ignore_Bits (U) 4 4

- |
Apply .ami jitter/noise v
budgets

Repeater type (Repeater Type)  Auto (.ami Repeater_Type)

(an(el

Fig. 8-5 IBIS node dialog: package source / interconnect model group / C_comp source and the linearised

summary (incl. [C Comp Model])

optical links and TDECQ: Manual Chapter 12.

Tip: Switching back to Mode - Normal never touches your Normal settings — the
two modes are fully independent. Expert mode: Manual Chapter 11 (IBIS: 11.6);
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Step 9 Automation (SCPI Remote Control)

REA can be driven like a bench instrument: enable Tools — Enable SCPI Remote Control
and the program listens for standard SCPI commands on TCP port 5025 — loading files,
changing parameters, running optimizations and reading metrics are all scriptable.

Step 1 Open demo\scpi_example.txt — a complete command sequence from loading a
channel to reading back COM. Replace <DEMO> with the absolute demo folder path. Send
each command with a newline; read each query response before sending the next
command. Start with the section labelled "First NRZ eye"; run other sections independently.

Note: INIT, optimization and pipeline execution require the SCPI option license;
GUI trial runs cannot substitute for it. Queries and parameter changes can be tried
directly.

- GUI feedback: CONF:SIGN:RATE 28 immediately updates the GUI rate to 28 GBd. After INIT
and *OPC? returning 1, the GUI shows the eye, and FETC:EYE:ALL? retrieves the same result.

Tip: The full command reference (500+ commands) is in Manual Chapter 13.

Step 10 Pre- and Post-FEC BER (optional)

What ultimately decides whether a link is good enough is the error rate before correction and
what remains after it. One tick box puts both numbers right below the eye diagram, judged
against the relevant IEEE 802.3 / PCle specification.

Step 1 Restore Normal + lossy_channel_10dB.s4p + PAM4_53G_full_EQ.json as in
Step 6 and generate the three equalized PAM4 eyes. This uses a PAM4 baseline rather
than mixing Step 1 NRZ with the Electrical preset.

Step 2 Open Measurements / FEC on the left, choose IEEE 802.3dj D3.1 Electrical, set
LANes to 4, leave BERadded blank for the preset default, then tick FEC analysis and wait
for the cards to update. If no result is shown, generate the eye. For an NRZ exercise, use
the Step 1 baseline with Clause 91 KR4.

- GUI feedback: A FEC results strip appears below the eye: four metric cards plus an
error-distribution histogram
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File  S-Parameter Analysis()  Mode ~ COMImport ~ Tools  language  License  Help

(e s (e s Display: Eye Diagram Color: Mono (Blue) Background: White

A €I PQE¥B

lossy_channel 10dB.s4p

B Add X Remove LcClear & w Eye Diagram
02 Total Samples: 131,584
Signal chain Measurements / FEC Results
FEC Analysis — — —
o &
=
V) FEC analysis = —_— = — == —
4
2 *
Coding preset \EEE 802.3d] D3.1 Electrical £ 00
R = =S ===
a
Physical lanes (p) 4 < o :
Added BER . :
02
000 025 050 075 1.00 125 150 175 200
Time (Ul)
MLSE detector measurement
N IEEE 802.3dj D3.1
FEC Analysis | e b vl
MLSE detector (1+b1.D)
V| Live refresh | OK (Update) Save CSV
b1 DFE tap 1
= e-FEC BER Rs Symbol £R eword BR - pre (n=5 BLER - post-FE
Manual b1 7 3.318e-39 3.328e-38 1.921e-35 0.000e+00
target 2921604 PSS target 1450611 pass
traceback 128 -
J FEC Error Distribution
- o0
Measurement settings
V! Show Eye Height/Width £
Show Search Range ]
Show Level Lines &
Hit Count: 0 j Apply n
19035 18070 110105 450141 150176 396212 Bde2s 150203 230309
0 1 2 3 i H 7 s 9 o m B B @ 5 Unor
Generate Eye Diagram FEC Symbol Error Count (per codeword)
FS to generate the eye diagram mpulse: 0.011s | Pattern+Upsample: 0019 | Convolve: 0.003s | Fold: 0.011s | Metrics: 0.003s | GUI: 0.480s | Total: 0.53s
Licensed: Base + PAM-N + SCPI | Temp 1983 runs ID: XXXX-XXXX-XXXX-XXXX Configuration loaded: PAM4_53G _full EQjson

Figure 10-1 FEC results below the eye

The four cards are, from left to right, the pre-correction bit error ratio, the RS symbol error ratio,
the codeword error ratio, and the post-correction codeword error ratio (BLER). That last one is
the real Ethernet criterion, and the card prints the target together with a PASS / FAIL verdict.

Tip: Open Decision Parameters, change the threshold and apply: FEC is
recalculated. A worse threshold increases errors; reload the configuration to recover
the baseline. Other presets that use Inner FEC currently give a hard-decision
estimate, not a complete soft-decision decoder; see Manual Chapter 15.

Standard presets, BERadded, Expert-mode usage and the SCPI commands are covered in
Manual Chapter 15.

Reference: How the 500 Trial Runs Are Counted

A fresh installation starts in trial mode with 500 runs. NRZ and PAM-N share this one counter.
Walking through the 10 steps below costs a few dozen runs, depending on automatic
generation when parameters are enabled and how often you repeat an exercise. The table
shows what does and does not cost a run.

Generate one eye diagram (the button, or one
triggered automatically) 1run

Generate an eye with PAM4 / PAM-N 1 run (available during the trial)
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Optimization itself consumes no runs;
Press an optimize button (CTLE / FFE / DFE / joint / the eye generated when it finishes
TDECQ) costs 1 run

Import COM results in one click (incl. auto
optimization) Exactly 1 run for the whole flow

Run an Expert mode pipeline Same price as Normal: 1 run

Compute and view S-parameters (cascade /
de-embed / split / convert / TDR / Smith) No runs consumed

Export an S-parameter result to a file 10 exports consume 1 run

Change parameters, zoom, save/load configs, export
images No runs consumed

No runs consumed; enabled by
GPU / CUDA acceleration default, no separate option

Tip: Running out does not lock the software. S-parameters are still computed and
displayed; you simply cannot export result files or generate new eyes. Activating any
valid key restores everything immediately, and none of your settings are lost.

Note: SCPI remote control is not part of the trial. The SCPI server is always
reachable for queries and configuration, but commands that actually run something -
INIT / MEAS / optimization / COM import - require the separate SCPI option key; trial
runs cannot substitute for it. Step 9 covers this.

To request a trial key, open "License -> License Management" and send the Host ID to the
download site consultation: 106.14.76.130. Self-service grants 200 / 100 / 50 runs, once per
tier, up to 350 in total; this is separate from the installation’s built-in 500-run trial. For additional
runs or commercial licensing, contact the author there or via the WeChat QR code in the
license dialog. The complete licensing matrix is in Chapter 4 of the User Manual.
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Where to Go Next

Learn every panel and parameter
systematically

Understand licensing and metering in
full

See what else the demo assets can do

Package models, CDR, noise budget
and other advanced topics

Write automation scripts

Enjoy!

Press F1 — the User Manual (15 chapters +
glossary)

Manual Chapter 4 (per-feature metering table)

demo\README.txt

Manual Chapter 10 onwards

Manual Chapter 13 + demo\scpi_example.txt
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