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400G Optical PAM4 TDECQ Test

=

Signal Quality Analyzer-R BERTWave =
MP1900A  PAMA4 PPG MP2110A -
- oy TEDCQ Test -
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ThorLabs MX65E-1310
Linear Reference Transmitter

Automated feedback equalization
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High Quality Waveform PAM4 PPG MU196020A

World best electrical performance for TDECQ evaluation of optical Tx

53.125Gbaud
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RLM (802.3 A_120D) F1 }TDECQ F1 Eye 0/1 Width (1.0E-6) Fi Eye 1/2 Width (1.0E-6)
_________ 0.960 0.86 dB 5735ps 7.065 ps

Average Power Eye 2/3 Width (1.0E-6) Fi Eye 0/1 Height (1.0E-6) F1 Eye 1/2 Height (1.0E-6) Fi Eye 2/3 Height (1.0E-6)
5.600 ps 271.0mVvV 263.5 mV 246.5 mV

Timebase 1 Acquisition Frame Trigger ‘ _ X

5.00 psf Full Pattern: On Src: Front Panel \ [ \

Hofeene: 199.5 mVf 199.5 mv/ Pos: 40.28235 ns || 13.98998901 pts/ul || 53.125000 GBd e e
13.281250 GHz -32.0 mV ov | 8191 UI _ ~ S~

Electrical TDECQ: 0.86 dB
RLM: 0.96
Eye width: 5.7 ps(0/1), 7.1 ps(1/2), 5.6 ps(2/3)
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Precision Timebase -

26.5625Gbaud

Fye,Mask KEVSIGHT File Setup Measure Tools Apps Help fonc Run N single

[Pattern Acquisition  (100%)
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Outer Extinction
Ratio

’RLM (802.3 A_120D) F1 ‘TDECQ F1 Eye 0/1 Width (1.0E-6) Fi Eye 1/2 Width (1.0E-6)
0.994 0.10 dB 23.47 ps 26.80 ps

Linearity Eye 2/3 Width (1.0E-6) F1 Eye 0/1 Height (1.0E-6) F1 Eye 1/2 Height (1.0E-6) Fi Eye 2/3 Height (1.0E-6)
23.47 ps 356.0 mV 361.5 mV 357.0mV

i

Precision Timebase o
10.00 ps/ Full Pattern: On Src: Front Panel

Reference: 199.5 mV/ 199.5 mV/ \ Pos: 40.27850 ns || 26.98998901 pts/UI || 26.562500 GBd
13.281250 GHz -32.0 mV oV || %) 8191 UI

Electrical TDECQ: 0.10 dB
RLM: 0.99
Eye width: 23.5 ps(0/1), 26.8 ps(1/2), 23.5 ps(2/3)

Timebase Acquisition Frame Trigger |




SQA Flexible

[7]1 PAM4 PPG ANEAR A C: OFF

PAMA4 Generation

~

A | - — - R—
'E‘J Output IgB Emphasis “B Pattern “Error Addition“ Misclll Misc2
_Output.
| o Ext ATT Factor ®
Baud Rate ‘Variable v 12.500 000 | GBaud )
| ) ‘ 0.000 | dB
Output Data @ |ON 'w | Clock |ON v | '
& L__J ) 0.700| Vpp
Level Guard OFF [ Setup...
= l P ‘ 0.000| V

Level3
Voltage

Total
Amplitude

Upper Eye
Amplitude

Level2
Voltage
Middle Eye
Amplitude
Offset Jrr st
Levell
Voltage
Lower Eye
Amplitude
| 233| v
LevelD :
Voltage
Half Period Jitter ® o| Cablefor ;5004 0.4m cable (Recommend) |v|
| ) Data Output |° ; [
Delay W Bi M Calibration J @ nu o| ( ps | 0.000 |
Jitter Input @ OFF ) [ Relative | g | mul
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[71 PAM4 PPG [FAESR A c: OFF

B Output B Emphasis |@ Pattern | Error Addition| Miscl | Misc2

Test Pattern @ IEEE w | |All List A 4

LF’RE»S?;lQ v

Conformance to Standard: Conformed

Gray Coder Pre Coder
PRBS31 MsE, | PRBS Inv 0171 -
Generator : MSB o s %_IJ_I_ HHI :l"
- 12 O oo P —{]
glx)= LsB, | PRBS Inv 2/71 (IS
S s \_" | SB Mo —) OM OFF
L, Logic 211 Bit —
msB o F9° Y[ shit 2 0 —1
Logic o171
— op g5 (POS |V )
summary

The PRES310Q test pattern is defined in IEEE 802.3bs and 802.3cd Clause 120.5.11.2.2,
Each cycle of PRB5310Q is 231-1 symbols long.

& PMA Precoding block is connected to the PMD service interface of a S0GBASE or
100GBASE.

Interface of A 200GBASE or 400GBASE is optionally connected.
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BERTWave MP2110A 53Gbaud PAM4 TEDCQ Measurement {

TDECQ Measurement:
TDECQ Equalizer 5, 7, and 9 taps (1Ul)
Threshold Adjustment (IEEE802.3cd)

Filters:

50GbE/100GbE/200GbE/400GbE:
26.5625 Gbaud MM TDECQ (11.2 GH2)
26.5625 Gbaud SM TDECQ (13.3 GHz)
26.5625 Gbaud (19.3 GHz)
53.1250 Gbaud SM TDECQ (26.6 GHz)
53.1250 Gbaud (38.7 GHz) *

64GFC:
28.9000 Gbaud MM TDECQ (12.4 GHz)
28.9000 Gbaud SM TDECQ (14.45 GHz2)

PAM4 Measurements:
Outer ExR and OMA
Average Power and Linearity
Levels p-p, Levels rms, Level Skews
Eye Levels, Eye Heights, Eye Widths, Eye Skews
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: Frecision Trigger Off
3.8 psidiv 53124813 kbaud

i 052 L]

Wax 252 LI

—Amplitude/Time
CHB PAMA4 Ch Current Average  Std Dev Min Max

TDECQ B 2.48 2.55 0.08 2.48 2.66 dB
Outer ExXR |1 B 4.43 4.43 0.02 4.38 447 dB
Linearity B 0.96 0.96 0.00 0.96 0.97
Average Power (dBm) B -2.02 -2.01 0.03 -2.05 -2.02 dBm

53 Gbaud PAM4 TDECQ Measurement
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