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Differential Return Loss and Package Options

OPTION A: Go back to clause 93 and Annex 83d

OPTION B: Do nothing keep what is in D1.2

OPTION C: Keep packages in D1.2 and lower return loss by 3.5 dB 
to match packages 

OPTION D: Use lower return loss in OPTION C and specify a new 12 
and 30 mm packages which matches RL even more closely

OPTION E: Lower RL limit to and keep clause 93 and Annex 83d test 
fixture margin
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Background: Return loss in Clause 93
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Clause 137 Return Loss is Specified in Equation 93-3
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Option A: Go Back to Clause 93
COM package return loss compared to RL limit
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Little Gap

RL limit and package models 
are close – ~1 dB gap at 

some frequencies
12 mm margin=1.3 dB

30  mm margin = 0.68 dB



COM Package Parameters for Clause 137
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OPTION B: Do nothing and keep what is in D1.2
COM package return loss compared to RL limit
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Big Gap

RL limit and package models 
are now further apart – gap 
is generally larger (mainly at 

low frequencies)



OPTION  C: keep packages in D1.2 and lower 
return loss by 3.5 dB to match package 
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15.55
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OPTION C D1.2 packages and lower RL to match package 
COM package return loss compared to RL limit
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Move RL limit closer to 
the package model, 

keeping a similar shape

12mm/30mm 
Inconstant gap,

but very small in places



Option D: Pedantic COM parameters for Option 
C Return Loss 
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Device package model

Single-ended device capacitance Test 1

Single-ended device capacitance Test 2

Transmission line length, Test 1

Transmission line length, Test 2

Single-ended package capacitance at package-to-

board interface

Package transmission line characteristic impedance Test 1

Package transmission line characteristic impedance Test 2

Cd

Cd

Zp

Zp

Cp

Zc

Zc

1.78 × 10–4

2.7 × 10–4

12

30

1.1 × 10–4

84.5

82

nF

nF

mm

mm

nF

Ω

Ω

Single-ended termination resistance Test 1

Single-ended termination resistance Test 2

Rd
Rd

45

50.5

Ω

Ω



Option D: Pedantic COM associated voltage 
amplitude parameters for Option C Return Loss 
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Transmitter differential peak output voltage

Victim Test 1

Far-end aggressor  Test 1

Near-end aggressor  Test 1

Victim Test 2

Far-end aggressor  Test 2

Near-end aggressor  Test 2

Av

Afe

Ane

Av

Afe

Ane

0.42

0.42

0.61

0.39

0.39

0.58

V

V
V
V
V
V



Option D: Pedantic COM package for 
Option C Return Loss
COM package return loss compared to RL limit
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More pedantic choice of 
COM package parameters 
are both close to RL Limit



OPTION  E: keep packages in D1.2 and lower 
return loss by 2.2 dB to match package 
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14.25

8.7



OPTION E D1.2 packages and lower RL to match package test 
fixture margin
COM package return loss compared to RL limit
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Move RL limit closer to 
the package model, 

keeping a similar shape
and accounting for 

fixture margin



Summary of choices

Choose OPTION A

– Go back to clause 93 

– Wait for measurement product data 

Choose OPTION B

– Do nothing. Keep what is in D1.2

– Wait to align with Annex 120D

Choose OPTION C 

– Keep COM packages in D1.2 and lower return loss by 3.5 dB to match package 

– Aligns with requirements from prior COM analyses

Choose OPTION D

– Use lower return loss in OPTION C and specify a new 12 and 30 mm package which matches RL more closely. 

– Lower impact of package proliferations on COM

– Expected slightly lower COM than for Option B and option C

– Reduces impact of manufacturing parameter variations on COM computations

Choose OPTION E (recommended)

– Move RL limit to keep to clause 93 and Annex 83d fixture margin
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