Exploring Effective Return Loss (ERL) as a Means
to Improve Channel and Device Specifications v2
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Background and references

a http://www.ieee802.org/3/bs/public/17 07/mellitz 3bs 0la 0717.

pdf
Qa http://www.ieee802.org/3/cd/public/adhoc/archive/mellitz 080217
3cd 02 adhoc.pdf
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http://www.ieee802.org/3/bs/public/17_07/mellitz_3bs_01a_0717.pdf
http://www.ieee802.org/3/cd/public/adhoc/archive/mellitz_080217_3cd_02_adhoc.pdf

Agenda

d ERL results for collection of .3cd channels
Q Simple experiment with 3 channels
d ERL and COM results

d Recommendation and next steps
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ERL suggests each port/channel has a best termination

value.

Channel

ERL11Z t (dB)

ERL22Z t (dB)

Z t-(ohms)| 40 |4185| 45 | 465 | s0 |s1.15] 55 40 |41.85| 45 | 465 | s0 |s1.15] ss5
"8F--Ch1_10_8F t" -78 -82 -89 -93 98 -98 -93 -84 -89 | -9.7 | -10.0 | -10.7  -10.7 | -10.4
"TEC_STRADAWhisper11p75in_Meg6_Channel IEEE802 3 cd_Cu_07282016--TEC_Whisper11p75in_THRU G14G15-07212016" 9.8 -104 -11.5 -11.9 -12.8 -12.8 -12.2|| -9.5  -10.1 | -11.0 | -11.5 | -12.4 | -12.5 | -11.9
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_100ohm_10dB_Nom_thru"' 86 -88 -87 -85 -79 -7.7 -71.0 -43 45 | -48 | 49 | -5.0 -49 | 4.6
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_1000hm_10dB_HzLzHz_thru" 90 94 91 -88 -81 -79 -7.2 -3.6 -38  -42 -44 | -47 @ -48  -4.7
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_100ohm_10dB_LzHzLz_thru" -6.6 -68 -69 -6.7 -63 -6.1 -56 -4.2 | 44 | ‘44 @ -44 | 4.2 | -41 | -3.7
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_850hm_10dB_Nom_thru"' -10.5 -10.9 -10.7 -103 -9.5 -9.2 -85 -75 | -76 | -74 | -7.2 | -6.6 | -6.5 | -5.9
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_850hm_10dB_HzLzHz_thru" -88 -91 90 -87 -81 -79 -73 -46 -48 | -5.2 | 52  -5.2 | -5.1 | -4.8
"mellitz_01_021716_10dB_6_channels--PAM4_2conn_MP_v2_85ohm_10dB_LzHzLz_thru"' -80 -81 -80 -78 -73 -7.1 -6.5 -6.8  -65 | -6.0 | -5.7 | -5.2 | -5.1 | -4.6
"8F--Ch4_20_8F_t" -76 -79 -86 -89 94 94 -89 -9.7 | -10.3 | -11.3 | -11.7 | -12.3  -12.3  -11.6
"TEC_STRADAWhisper27in_Meg6_Channel_IEEE802_3_cd_Cu_07282016--TEC_Whisper27in_THRU_G14G15_07202016"" -10.2 -10.9 -12.0 -12.5 -13.5 -13.6 -12.9]|] -9.8 -10.5 -11.5 -12.0 | -12.8 | -12.9 | -12.2
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_100ohm_20dB_Nom_thru"' -11.3 -11.7 -11.4 -11.0 -100 9.7 -89 |] -55 -59 | -6.4 | -6.6 | 6.7  -6.6 | -6.2
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_100o0hm_20dB_HzlLzHz_thru" -11.6 -12.0 -11.8 -11.4 -104 -10.1 -9.2 -46 49 | -54 | -56 | -6.1 @ -6.2 | -6.3
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_1000hm_20dB_LzHzLz_thru" 94 97 -96 93 -85 -83 -75 -58 | 6.0 | 62  -6.1  -57 | -5.6 | -5.1
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_850hm_20dB_Nom_thru"' -13.0 -13.5 -13.1 -12.6 -11.5 -11.1 -10.1)|] -8.7 | 9.0 | -8.7 | -84 | -7.7 | -7.5 | -6.8
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_85ohm_20dB_HzLzHz_thru"' -10.9 -11.3 -11.2 -108 -9.9 -9.6 -88 -55 58 | -63 | 64 | -6.4  -6.3 | -5.9
"mellitz_01_021716_20dB_6_channels--PAM4_2conn_MP_v2_850hm_20dB_LzHzlLz_thru"' -10.9 -11.1 -10.7 -104 -95 -93 -85 -81  -77 | -71 | -6.8 | -6.3 | -6.1 | -5.6
"20dB_HghZ--20dB_HighZ_thru"' -11.8 -12.6 -14.0 -14.7 -16.3 -16.6 -15.7 || -11.6  -12.3  -13.7  -14.4  -15.8 -16.1 | -15.2
"20dB_HghZ_Nom_HighZ--20dB_HighZ_Nom_HighZ_thru"' -12.8 -13.7 -15.2 -16.1 -18.0 -18.3 -17.2||-12.5 -13.4|-14.9 | -15.7 | -17.5 -17.8 | -16.6
"8F--Ch8_30_8F_t" -83 87 -95 -9.8 -104 -104 -9.8 |]-10.0 -10.6 | -11.6 | -12.0 | -12.8 -12.8 -11.9
"TEC_STRADAWhisper40in_Meg6_Channel_IEEE802_3_cd_Cu_07282016--TEC_Whisper40in_THRU_G14G15_07202016"" -10.5 -11.2 -12.3 -129 -14.0 -14.1 -13.3|}-10.1 -10.7 -11.8 -12.3 | -13.2 -13.3 | -12.5
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2_100ohm_30dB_Nom_thru"' -12.1 -12.6 -12.3 -11.8 -10.7 -104 -9.4 || -56  -6.0 | -6.5 | -6.8 | 6.9 -6.8  -6.3
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2_100ohm_30dB_HzlLzHz_thru" -12.5 -129 -12.6 -12.1 -11.0 -10.7 -9.7 -48 5.1 | -56 | -5.8 | -6.4 @ -6.5 | -6.5
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2_1000hm_30dB_LzHzLz_thru" -10.3 -10.8 -10.6 -10.3 -9.3 -9.1  -8.2 -60 | -63 | 6.5 64  -59 | -58 | -53
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2_850hm_30dB_Nom_thru"' -14.1 -14.7 -143 -13.7 -12.3 -11.9 -108]] -9.1 | 94 9.1 | -87 | -8.0 | -7.8 | -7.1
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2 85o0hm_30dB_LzHzlLz_thru"' -12.2 -124 -119 -11.5 -10.5 -10.2 -9.2 -84  -80 | -74 | -71 | -6.5 @ -6.3 | -5.8
"mellitz_01_021716_30dB_6_channels--PAM4_2conn_MP_v2_850hm_30dB_HzLzHz_thru" -11.7 -12.2 -12.0 -11.6 -10.6 -10.3 -9.4 -58 6.2 | -6.7 | -6.8 | -6.8  -6.7 | -6.2
"30dB_HghZ_Nom_HighZ--30dB_HighZ_Nom_HighZ_thru"" -13.1 -14.0 -15.7 -16.5 -18.6 -19.1 -17.5||-13.0 -14.0| -15.6 | -16.4 | -18.4 -18.8 | -17.2
"30dB_HighZ--30dB_HighZ thru"' -12.0 -12.8 -14.2 -149 -16.5 -16.9 -15.7 || -12.0 | -12.7 | -14.0 | -14.7 | -16.3  -16.7 | -15.5
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Simple experiment

Q No full packages
* Only R,

O No crosstalk

O Only change R, Tx (and adjust A,), Ry Rx = 50 ohms
O Drive impedance (R,) variation 30 Q), 40 €2, 50 Q, 60 €2
O PTDR performed with Z=R, variations

Q 3 channels
e CISCO channel Chl1 10 8F t
e CAVIUM 20dB HighZ Nom HighZ
 CAVIUM 30dB HighZ Nom HighZ thru
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PTDR: CISCO channel Ch1 10 8F t w/ Z, variation

TDR responses

0.25 | | [ [
Ch1 10 8F t: Pulse TDR11
— ERL =-5.45dB
0.2 - ZT = 30 ohms: Rd = 50 ohms|_|
Ch1 10 8F t: Pulse TDR11
ERL =-7.52 dB
ZT =40 ohms: Rd = 50 ohms
0.15 H Ch1 10 8F t: Pulse TDR11 B
|_ k Ik — ERL =-9.43 dB
OOKS Il _’ ZT = 50 ohms: Rd = 50 ohms
010 Ch1 10 8F t: Pulse TDR11 ||
g beSt — ERL =-8.09 dB
'S termlnat|0n ZT = 60 ohms: Rd = 50 ohms
0.05H ]
\
0 \— .
-0.05 H ]
-0.1 | | | | | \ \ \
0 1 2 3 4 5 6 7 8 9

Time (sec) %107
(Rd) variation
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Pulse Response: CISCO channel Ch1 10 8F t w/ R,
variation

Time responses
| \ [
0.4 Ch1 10 8F tSBR(mV): peak=353: ]

ISI=15.3 mV / SNR ISI1 =27.3 dB
SNR precursor (-2...) =68.6 dB : DFE4 RSS=0.0628
: Tx Rd = 30 ohms: Rx Rd = 50 ohms

O approx dfe12

0.3 Ch1 10 8F tSBR(mV): peak=314:
_ISI=9.44 mV / SNR ISI =30.4 dB
n SNR precursor (-2...) =68.6 dB : DFE4 RSS=0.0618
: Tx Rd = 40 ohms: Rx Rd = 50 ohms
0.2 Ch1 10 8F tSBR(mV): peak=283: N

ISI=6.8 mV / SNR IS1 =32.4 dB
SNR precursor (-2...) =68.3 dB : DFE4 RSS=0.0609
: Tx Rd = 50 ohms: Rx Rd = 50 ohms
0.1 Ch1 10 8F tSBR(mV): peak=257: m
ISI=6.35 mV / SNR ISI =32.2 dB
SNR precursor (-2...) =67.9 dB : DFE4 RSS=0.0602
: Tx Rd = 60 ohms: Rx Rd = 50 ohms

Volts

| \ | | \ | | \ |
2.5 3 3.5 4 4.5 5 55 6 6.5
Time (sec) «107°
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Pulse Response CISCO channel Chl 10 8F t zoom
w/ Ry variation

Time responses Ch1 10 8F tSBR(mV): peak=353:
| __18I=15.3mV /SNRISI =27.3 dB
SNR precursor (-2...) =68.6 dB : DFE4 RSS=0.0628
: Tx Rd = 30 ohms: Rx Rd = 50 ohms

0.04 -
Reflection don’t change © approx dfe12
i _ i Ch1 10 8F tSBR(mV): peak=314:
location but just grow in __ ISI=9.44 mV / SNR ISI =30.4 dB
0.03 ; SNR precursor (-2...) =68.6 dB : DFE4 RSS=0.0618
response to drive : Tx Rd = 40 ohms: Rx Rd = 50 ohms
Q Ch1 10 8F tSBR(mV): peak=283:
impedance IS1=6.8 mV / SNR ISI =32.4 dB
0.02 1~ SNR precursor (-2...) =68.3 dB : DFE4 RSS=0.0609

: Tx Rd = 50 ohms: Rx Rd = 50 ohms
Ch1 10 8F tSBR(mV): peak=257:
ISI=6.35 mV / SNR IS1 =32.2 dB

Volts

0.01— —_
‘ SNR precursor (-2...) =67.9 dB : DFE4 RSS=0.0602
: Tx Rd = 60 ohms: Rx Rd = 50 ohms

-0.01 -

2.5 3 3.5 4 4.5 5 5.5 6 6.5
Time (sec) «107°
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Modal plots: CISCO channel Ch1 10 8F. This
channel has great COM margin even with crosstalk
and full packages but fails RL mask

Loss responses

0
T —~ | | | | )
; —dB(S,,)
R ) ﬁ “w I : k W | (\ "‘ \ Y‘ N *’\ W WDWVM dB(S12)¥
Al I g 'L ‘ A | W } W M —dB(S,,))
20 - 'vy I ! I\ ¥ ‘ “ A —137RL| |
m 30 h | \ S S |
40}~ |
50 - ’ \f
\/ LN
60 | | | | | | | | | |
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Hz x10"
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Pulse response: CAVIUM 20dB HighZ Nom HighZ
channel w/ Z, variation

Time responses

. 0.2 | \ | \ [ [ [
NOte' PUISe 20dB HighZ Nom HighZ thruSBR(mV): peak=187:
A are ___ ISI=4.82mV/SNRISI =31.8 dB
\ SNR precursor (-2...) =34.7 dB : DFE4 RSS=0.122
adjusted 0151 7 : Tx Rd = 30 ohms: Rx Rd = 50 ohms |
. O approx dfe12
When 20dB HighZ Nom HighZ thruSBR(mV): peak=167:
. ___ ISI=3.65mV/SNRISI =33.2 dB
running SNR precursor (-2...) =34.7 dB : DFE4 RSS=0.122
: Tx Rd = 40 ohms: Rx Rd = 50 ohms

COM 0.1+ 20dB HighZ Nom HighZ thruSBR(mV): peak=150:
ISI=3.04 mV / SNR ISI =33.9 dB
SNR precursor (-2...) =34.8 dB : DFE4 RSS=0.122
: Tx Rd = 50 ohms: Rx Rd = 50 ohms
20dB HighZ Nom HighZ thruSBR(mV): peak=137:
0.05— ___ ISI=2.76 mV /SNR ISI =33.9 dB
SNR precursor (-2...) =34.8 dB : DFE4 RSS=0.121
: Tx Rd = 60 ohms: Rx Rd = 50 ohms

\olts

-0.05 | \ | \ I \ I \ I \ I
2 25 3 3.5 4 4.5 5 5.5 6 6.5 7

Time (sec) %107
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Pulse response: CAVIUM 20dB HighZ Nom HighZ

channel ZOOM w/ R, variation

%1073 Time responses
\ ! [ [ \ [
3 20dB HighZ Nom HighZ thruSBR(mV): peak=187: ||
. , ___ ISI=4.82mV /SNR ISI =31.8 dB
251 Reflection don’t change SNR precursor (-2...) =34.7 dB : DFE4 RSS=0.122"
. . c : Tx Rd = 30 ohms: Rx Rd = 50 ohms
o location but just grow in - data? i
: 20dB HighZ Nom HighZ thruSBR(mV): peak=167:
1.5~ response to drive ISI=3.65 mV / SNR ISI =33.2 dB N
| 1 SNR precursor (-2...) =34.7 dB : DFE4 RS§S=0.122 |
1 Impedance : Tx Rd = 40 ohms: Rx Rd = 50 ohms
2 95 20dB HighZ Nom HighZ thruSBR(mV): peak=150:
S A ISI=3.04 mV / SNR IS =33.9 dB
0 L SNR precursor (-2...) =34.8 dB : DFE4 RSS=0.122=~
V v : Tx Rd = 50 ohms: Rx Rd = 50 ohms
-0.5+ 20dB HighZ Nom HighZ thruSBR(mV): peak=137: [
ISI=2.76 mV / SNR ISI =33.9 dB
-1 SNR precursor (-2...) =34.8 dB : DFE4 RSS=0.121
151 : Tx Rd = 60 ohms: Rx Rd = 50 ohms
2k |
\ | \ | \ | | | \ |
2 3 4 5 6 7 9 10 11 12
Time (sec) %107
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TDR responses

DR: CAVIUM 20dB HighZ Nom HighZ channel

| \

125~

120 —

115 —

110

ohms

105

——20dB HighZ Nom HighZ thru: TDR11 ( 103 ohmsohms
data1
——20dB HighZ Nom HighZ thru: TDR22 ( 103 ohmsohms

[— -

~

100
95 - —
90 - —
85 L | | | | J | \ | ul
0.5 1 1.5 2 2.5 3 3.5 4 4.5
Time (sec) %107
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PTDR: 20dB HighZ Nom HighZ w/ Z, variation

TDR responses

0.25 | | | | |
20dB HighZ Nom HighZ thru: Pulse TDR11
— ERL=-8.63dB
0.2 ZT = 30 ohms: Rd = 50 ohms ||
' 20dB HighZ Nom HighZ thru: Pulse TDR11
ERL=-12.7 dB
ZT =40 ohms: Rd = 50 ohms
0.15— 20dB HighZ Nom HighZ thru: Pulse TDR11
. ERL=-18.1dB
Looks like ZT = 50 ohms: Rd = 50 ohms
010 20dB HighZ Nom HighZ thru: Pulse TDR11 |
w best — ERL=-14.9 dB
(S . . ZT = 60 ohms: Rd = 50 ohms
< termination
0.05— —
-0.05— -
0.1 | | | | | | |
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (sec) %107
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Modal plots: 20dB HighZ Nom HighZ

Loss responses

0 I \ I
—dB(s,,)

-10L ' //, —dB(S,,) |

dB(S,,)
—dB(S,,)|

dB

A IR

o o

[ —
E—
“’,
-s“

<)

0 0.5 1 15 2 25 3 3.5 4
Hz %1010
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Pulse response CAVIUM 30dB HighZ Nom HighZ

thru w/ Z, variation

Time responses

0.12 ‘

0.08

0.06 —

Volts

0.04 —

0.02 -

[
30dB HighZ Nom HighZ thruSBR(mV): peak=105:
ISI=7.16 mV / SNR ISI =23.3 dB

SNR precursor (-2...) =30.5 dB : DFE4 RSS=0.0913

: Tx Rd = 30 ohms: Rx Rd = 50 ohms
© approx dfe12

30dB HighZ Nom HighZ thruSBR(mV): peak=93.8: I

IS1=6.23 mV / SNR 1SI =23.6 dB

SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.0907
: Tx Rd = 40 ohms: Rx Rd = 50 ohms m

30dB HighZ Nom HighZ thruSBR(mV): peak=84.6:
ISI=5.55 mV / SNR IS =23.7 dB
SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.090:
: Tx Rd = 50 ohms: Rx Rd = 50 ohms
30dB HighZ Nom HighZ thruSBR(mV): peak=77:
ISI=5.05 mV / SNR IS1 =23.7 dB
SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.089
: Tx Rd = 60 ohms: Rx Rd = 50 ohms

5

-0.02 ' ‘ ‘
4 5 6

Time (sec)
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Pulse response CAVIUM 30dB HighZ Nom HighZ

thru Zoom w/ R variation

%1073 Time responses
\
4+ .
Reflection don’t change
i location but just grow in
response to drive

ol impedance
8]
e
>

1 y

0

-

|

[
30dB HighZ Nom HighZ thruSBR(mV): peak=105:
ISI=7.16 mV / SNR ISI1 =23.3 dB —
SNR precursor (-2...) =30.5 dB : DFE4 RSS=0.0913
: Tx Rd = 30 ohms: Rx Rd = 50 ohms
approx dfe12 L]
30dB HighZ Nom HighZ thruSBR(mV): peak=93.8:
IS1=6.23 mV / SNR IS =23.6 dB
SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.0907
: Tx Rd = 40 ohms: Rx Rd = 50 ohms
30dB HighZ Nom HighZ thruSBR(mV): peak=84.6:
ISI=5.55 mV / SNR IS =23.7 dB
SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.0902"
: Tx Rd = 50 ohms: Rx Rd = 50 ohms
30dB HighZ Nom HighZ thruSBR(mV): peak=77:
ISI=5.05 mV / SNR IS1 =23.7 dB =
SNR precursor (-2...) =30.6 dB : DFE4 RSS=0.0898
: Tx Rd = 60 ohms: Rx Rd = 50 ohms

4 5 6
Time (sec)
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115
110
n
€ 105
<
100
95

90

TDR responses

DR: CAVIUM 30dB HighZ Nom HighZ thru

[ [

\
30dB HighZ Nom HighZ thru:
data2
30dB HighZ Nom HighZ thru:
data1

TDR11 ( 103 ohmsohms)

TDR22 ( 103 ohmsohms)|

Time (sec)
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PTDR: CAVIUM 30dB HighZ Nom HighZ thru w/ Z,
variation

TDR responses
| | [ \

0.25— 30dB HighZ Nom HighZ thru: Pulse TDR1{]
— ERL =-8.63 dB
ZT = 30 ohms: Rd = 50 ohms
0.2~ 30dB HighZ Nom HighZ thru: Pulse TDR1{]
ERL = -12.9 dB
ZT =40 ohms: Rd = 50 ohms
0.15— Looks like 30dB HighZ Nom HighZ thru: Pulse TDR1t
ERL = -18.6 dB
w best ZT = 50 ohms: Rd = 50 ohms
£ 011 ; 3 30dB HighZ Nom HighZ thru: Pulse TDR1t
< termination — ERL =-15dB
ZT = 60 ohms: Rd = 50 ohms
0.05— —
; px__\f\j\ﬂ.m .y
-0.05— —
| \ | \ | \ | \
0 1 2 3 4 5 6 7
Time (sec) %107
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Modal plots CAVIUM 30dB HighZ Nom HighZ thru

Loss responses

0 \ \
’ —dB(S,,)
- | —dB(S,,)
-20 WA ~— P dB(s12):
, 1"\ WA AN /“\ A Q ) (/ —dB(S,
RG] =
~ —137 RL
-40 V —) V B
0 60 — .
-80_ “].\ ]
\‘\."
-100 — " \“i’\\
(R
{
-120 | | \ | | |
0 0.5 1 1.5 2 2.5 3 3.5 4
Hz <1010
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ERL vs COM vs Rd

ERL (dB) COM (dB) Rd Tx (ohms) Rd Rx (ohms)

CISCO channel Ch1 10 8F t -6.6 7.00 30 50
-9.3 8.15 40 50
-11.6 8.60 50 50
-10.5 8.50 60 50
CAVIUM 20dB HighZ Nom HighZ -8.9 7.11 30 50
-13.1 7.92 40 50
-18.4 8.30 50 50
-15.2 8.45 60 50
CAVIUM 30dB HighZ Nom HighZ thru| -9.1 4.45 30 50
-13.6 5.56 40 50
-19.3 6.21 50 50
-15.6 6.56 60 50

Q It looks like RL in not the only factor for COM.
* The best channel impedance and other channel factors may interplay with the package (device)
* Awaiting fuller DOE
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Poor correlation between COM, ERL, and R, across
all channelsi.e. r{ <50 %

4 = Scatterplot Matrix

ol =
-10

125 ERL

L]
15 . . ]
17.5
20

8

COM
6 .
5

4
60 -
55
50 |ew . L] .e
40 - .
35
30 - = L -
25
20 15 10 4 5 & T 8 23 354045 55
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COM and ERL correlate well for a given channel,
i.e.r’>80%

4 = Scatterplot Matrix

7 . .

5| ERL GISGQ ghamnel . ;
-10

R ESFRPre

14 Efgn Nom 302 ) $

. o
825 . .

775 . oM AU 200 ‘

RN 2n2

-14 ngeﬁk %#%Mg?&d&ru ® *

AN L

45 . .

ng%& Ag/rlnu |gihufawu
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DOE of Package parameters vs ERL ..o
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Very good fit
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Recommendation and Next Steps

Q Recommend so far: Only apply return loss or ERL spec if COM is less
than 3.5 dB

A See if limiting range of package parameters limits COM variability

e Use ERL to limit package return loss
e Looking like the device (package) limit would be ERL < -8 dB

Q An ERL spec would allow for package trade off within the COM
package parameters expected ranges
* For example, high capacitances and high impedance may not work
simultaneously
3 Next DOE of package parameters computing COM for all channels

* |nvestigate: Would limiting package parameter combination thus ERL limit
COM variability?
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