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Background

The question is now 
what to do about ISI
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From healey_3bs_02_0916.pdf



Transmitter Test Set-Up

Transmitter 
under Test

TP0 TP0A

Test 
Fixture

85W Lossy Transmission Line280ff55 110ff
Die
Side

30mm

TP0
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Define terms:  ISI_SNR and DFE_RSS
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ISI_SNR = 20*log10(sqrt(sum(isi2))~= se

DFE4_RSS=  

4

𝑛𝑑𝑓𝑒
𝑐𝑢𝑟𝑠𝑜𝑟(𝑛)

𝑝𝑒𝑎𝑘

2

𝑝𝑒𝑎𝑘 = 𝑐𝑢𝑟𝑠𝑜𝑟(0)



Single Bit Response reasonably agrees with 
healey_3bs_02_0916
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Correl

DFE2_RSS DFE42_RSS



SNDR with out ISI is quite low

For the 30mm reference package ISI creates 32.6 dB SNR 

SNDR would be around 48dB if:

– ISI is removed and we use “Gain expansion/compression” and “Rise/fall time 
mismatch” data in healey_3bs_02_0916 

Q: What would be a reasonable specification for SNDR if we remove 
ISI contribution?

– 40 dB?

Initial Recommendation: 
Specify ISI_SNR to be more than the reference package

32.6 dB 
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Explore packages which could fail: 
40mm/ISI_SNR=30.1 dB
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85W Lossy Transmission Line280ff55 110ff

40mm

TP0



Explore packages which could fail: Cp=200ff, 
ISI_SNR=30.1 dB
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85W Lossy Transmission Line280ff55 200ff

30mm

TP0



Explore packages which could pass: split 
impedance, ISI_SNR=34.4 dB
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78ohm280ff55 110ff

15mm

TP098ohm

15mm



Explore packages which could pass ISI_SNR at 
37dB but have more DFE RSS that ref. package 
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78ohm280ff55 110ff

15mm

TP078ohm

15mm

300ff



Receive Linear Equalization will remove this

11 IEEE 802.3bs 200 Gb/s and 400 Gb/s Ethernet Task Force



Additional recommendations

Add a step to determine the continuous time equalizer settings 
which yield the best ISI_SNR

–Measure DFE4_RSS for this setting

The specification of ISI_SNR must pass for all Tx FFE settings

The ISI_SNR specification must exceed the ISI_SNR for the 
reference package

The DFE4_RSS specification is not to exceed the DFE4_RSS for the 
reference package

Also, specify peak/Vf where Vf is determine with n_p=200
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