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Purpose

Demonstration of achievability of 802.3bj
mated test fixture specifications.
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HFSS Model — SMA + PCB trace

8 uncoupled Bottom TOp
differential pairs

2.250"

R3003
Circuit material

2.92 mm SMA

2x coupled

) ) . 2x coupled
HFSS model 4 differential pair 4 differential pair
2.250"
;-;;55:- ﬂl - Connector \ ,
Pad not included AR
Note: Model does not include silver surface finish top and bottom layers 5
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HFSS Model — SMA + PCB trace — IL and RL

IL - SMA and trace without zQSFP pads
0 10 20 30 40 |~ Sdd[1,5]
0 = Sdd[2,6]
NI ——— Sdd[3,7]
m 2 T | ——sdda.g]
° -3 IL @ 12.8 GHz is ~1.07 dB Sdd[5,1]
4 ——— 5dd[6,2]
™ Sdd[7,3]
GHz Sdd[8,4]
RL - SMA and trace-without zQSFP pads
0 10 20 30 40 | ——Sdd[1,1]
0 Sdd[2,2]
220 P Sdd[3,3]
m L et —— Sdd[4,4]
Sl W Sdd{s5,5]
Sdd[6,6]
-80
Sdd[7,7]
GHz Sdd[s, 8]
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HFSS Model MTF

8 uncoupled
differential pairs
2.250”

1=k

2.92 mm SMA
HFSS model

8 uncoupled
differential pairs
1.17dB @12.89 GHz

2.92 mm SMA
HFSS model

Note: Model does not include silver surface finish top and bottom layers
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HFSS Model MTF — Port mapping

(SMA) Host zQSFP Top  Module (SMA)

ICN RX2-(1)+— RX2-(9)

ICN RX4-(2)% RX4-(10)
TX3-(3) — TX3-(11) ICN
TX1-(4) —* TX1-(12) ICN

Bottom

ICN RX1-(5) «+— RX1-(13)

ICN RX3-(6) ¥ RX3-(14)
TX4-(7) —> TX4-(15) ICN
T™X2-(8) —* TX2-(16) ICN
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Mated test fixture specifications — CL-RL

802.3bj MTF-RL ~ — ==

e
RNSH-AL
T U A e e TR TN
0 5 10 15 20 25 TasaL
SHES. 4 HH- Cases-MTF-THAH-

U TELHEL
I T T T 1

802.3bj - CM - RL

. S0 [1,1]-C 3586 MTF-RX2H-

RNZH

Soc[2,2]-Cases- MTF-RX4H-

RNAH

. 522 [3,3]-C 586 MTF-THIH-
THEH

. 50 [4,4]H -C 2525 MTF-TH1H-
THiH
Soc[s,5]-Cases- MTF-RX1H-

iy
Sdc[14,6]- Casef-MTF-RX3M-RX3 H
s 50ic[3,11]- Caseb-MTF-TX3H-TX3H
iy
iy

e Sc[4,12]- Cases M TF-TKIH-TXLH
——— Sdc[7,15 - Case6-MTF-TXAH-TX4M
e S [8,16]- Case6-MTF-TX2H-TX2 M
e Sc[9,1]-Case6-MTF-RX2IVI-RX2H
e Sdc[2,10]- Case-MTF-RXAH-RXAN]
e Sdc[5,13]- Case-MTF-RX1H-RX 1
-100 Sdc[6, 14]- Case6-MTF-RX3H-RXM
e Sc[11,3]- Cases-MTF-TX3M-TX3H

]

]

dB

-120

Sdc[12 A]- Case6-MTF-TXIM-TXIH

140 Sdc[15,7]- Case6-MTF-TXAM-TX4H

GHzZ Sdc[16,8]- Case6-MTE-TX2M-TX2H
s, §(02.3b] MTF-CMCL

dB

GHz

—— 5[5 Forer S M TR A B 2 A E A
EXHAL N 0o
g T AR (TR RX1H
- _ﬁHlS:SM}GQeSMTFRI!- _10 e 1 hI-JlI I.' W’ ﬂr‘rrr — 0 8, 6]-C 3508 MTF-EX3H-
] RXEH
o / r!‘f’\ﬁ-ﬂﬁ DT - T i‘. Ul Secl7,7]Cases- MTR Tt~
- TsaL iy | THAH
_15 — W" Al * + |l * T _ﬁﬁE&xGﬂTFmH- 20 &+ ————— J I (1Ll [
w e 7 S
- f o - — 530 (10 13]-C a5t MTF-RXM - 30 . | L e
dB 25 +——aahl _,\_l - & RNAM-RL dB - . SCC[11,11]-C3525-MTF-TK3M-
B | ' H . T[4 A1) mEAS- BATETE 30 THEM
| ' , TEEMEL 3 5 -
30 — A R J e
i | | | TEIMEL -40 - 1 . 502 [13,13] LAz E6-MTF-RXLM-
35 1 L ||
i ] i R R¥1M
R N Sec[14,14]-Cazes-MTF-RIGM-
AQ - S S Lne TR 50 o
a5 i‘ P S0c[18,15]-C35e8-MTF-THAM-
7 TEANEL THAM
| 306, 15]-Caset-MTF-THZM- Scc[16,15]-Cases-MTF-THZM-
50 S 60 an
GH:z — iz MTERL GHz BO23bj-MTF-CM-RL
. . Sdc[1,1]-Cases- MTERX2H-
802.3bj - MTF- CMCL 802.3bj - CMDM - RL v
S0¢[2,2]-C 3586 MTFRXAH-
= 5dc[1,9]-Case6-MTF-RX2ZH-RX2M e
— 5[5, 3] 3586~ MTR-TIGH=
0 5 10 15 20 25 o u[10.2] Caseb-MTERYAM-RIGH 5 10 15 20 25 S
— 5[4, 4]-H-C 352 S-MTF-TK1H-
0 T T T T 1 m— 5013 5] Cased-MTF-RX1M-RX1H 0 T T T T 1 THLH

2dc[5,5]-Lased- MITEAX 1H-
RM1H

zdc|s, 5]-Cazes- MTF-RX3H-
RNIH

Sdc[7,7]-Cases MTFE-THAH-
THAH

Sdic[8, 8-Cases- MTFETH2H-
THZH

Sdc[2,5]-Cases- MTE-AXZM-
RIZH
Sdc[11,11]-CaseS-MTF-THIM-
TGM
Sdc[12,12]-CaseS-MTF-TH1M-
THIM
Sdc[13,13]-CaseS-MTF-RXL M-
RHLM
Sdc[14,14]-CaseS-MTF-RX3 M-
RXIM
Sdc[15,15]-CaseS-MTF-THAN-
THAM
Sdc[16,16]-Cases-MTF-THZM-
M

5023 bj-MTF-CMD M-RL
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Mated test fixture specifications — IL to 30 GHz

TF" nse rt i on I_OSS . lel[ 1, 9] C iz G- WTT-RX 21 1-RK 2I-IL

. 02, 10] Casc & MTF RN4H RH4M IL

0 5 10 15 20 25 e 5[ 3,11]-C2se E-MTF-TX3H-TX3H-IL

0 o [ I [

. Sicl[ 4, 12]-Case 6-MTF-THLHTXH-IL
e 50 0l[ 5, 13]-Caase 5-MTF-RYIH-RXLVHIL
5dd[6,14]-Case6-MTF-RX3H-RX3VHIL
. S40i[ 7, 15]-Case 6-MTF-THEHTXAM-IL
e 50 dl[ 8, 16]-Case 5-MTF-THZ HTX2M-IL
. 500i[ 1,0]-Canse6-RX2 H-FX 2M-IL
s S0 2, 10]-Case 6-RX 4H-RX M- IL
e §0l[ 3, 11]-Case 6-TH3H-TH3H-IL
. S0301] 4,12 |-Case 6-THIH-TX IH-IL
S0d[5, 13]<Case6-RK LH-RX LM-IL

s U6, 18] -C st 5-FK SH- R SIA-IL

Sdld[7,15]-Caze 5-THAH-THAM-IL

SAd[R,1E] A A-TH PH-TH 21-11

-14 GHz e )2 3hj ILmtf_max

e 802 3bj Imtf_min

SRS FCme ST

MTF- IL B
-
s S0 (21 O D 2

BMATF-RX4 H-R M HL

SodE11FCases
0 10 20 30 R
Sod @2 Cases
0 BATF-THAH- T AL

Sed[R43FOmes
e BATF-REL R LM 4L
-2 T ZoalEldCmed

) B BATE=REE MR AL

e SccFaTrOmes
A % _ BT TS T4 MHL

Sod B SFCasede
MTF-T2H-TIZ MHL

Scd[EdFCam EMTH
RGN RETI L

dB Ly Sod (0, 2 Cases

TR e L

Ec0[ll ErCaseds
B L RS L

- Siod (A2 4]-Cases-
10 e L

Soa(is 3 Casese
BATF- L BRELH HL

-12

Soord E-Cmes
e

- Saise TR Cacad
14 e AL

GHZ casin, o conet

BATF-THZM-THZH L
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Mated test fixture specifications — Crosstalk

RX1H- ICN - FEXT - NEXT

10 15 20 25
e 5001[ 5,9]-Case6-M TF-RX1H-

' ' ' ! R¥2M-FEXT

s S00[ 5, 10]-Cases- MTE-RXLH-
R4 M-FEXT

e 500 [ 5,14]-Case6-MTF-RXLH-

R¥3M-FEXT

INEXT

MEXT

MEXT

MNEXT

s 50d[ 3,3]-Case6-M TF-RX1H-TX3H-

e 0l 5,4]- Caseb-M TE-RX1H-TH1H-

Scd[5,7]-Caset-MTF-RX1H-TXAH-

Sod[3,8]-Case-MTF-RX1H-TX2H-

RX3H-ICN - FEXT - NEXT

) 10 15 20 25
Sdd[6,3]-Case6-MTF-RX3H-TX3H-

MNEXT

= 50d [6,4]-Case6-MTF-RX 3H-TX1H-
NEXT

s 5001 [, 7]-Case6-MTF-RX3H-TX4H-
NEXT

s 500 [6,8]-Case6-MTF-RX3H-TX2ZH-
NEXT

s 500d [6,9]-Ca526-M TF-RX 3H-
RX2 M-FEXT

5dd[6,10]-Case6-MTF-RX3H-
RX4 M-FEXT

5dd[6,13]-Case6-MTF-RX3H-

RX1M-FEXT
GHz

o

RX2H- ICN - FEXT - NEXT

s 500 ] 1,10]-Cased-MTF-RX2H-

T I T 1 R4 M-FEXT

e S0l [ 1,13]-Case6-MTF-RX2H -
RXIM-FEXT

s S [ 1, 14] -Case- MTF-RX2H-
RX3 M-FEXT

NEXT

NEXT

NEXT

GHz NEXT

s, S0 [ 1, 3]-Cas26-M TF-RX2H-TX3 H-

s S0d [ 1.4]-Cas26-MTF-RX2H-TX1H-

e 50401 1, 7]-Ca526-M TF-RK2ZH-TX4 H-

s S0 [ 1, 8]-Cas26-M TF-RX2H-TX2 H-

RX4H - ICN - FEXT - NEXT

s Sl 2, 3]-Case6-M TE-RXAH-TX3 H-

T T T T 1 MEXT

s S01[ 2,4]-Case6-M TF-RXAH-TX1H-
MNEXT

e S0d[ 2, 71-Case6-MTF-RXAH-TXA-
MEXT

Sdd[2,8]-Case6-MTF-RYAH-TX2H-
MNEXT

s GUU[ 2,9]-Cane 6-MTF-RK4H-
RM¥2M-FEXT

Sdd[2,13]-Case6-MTE-R¥4H-

RKLM-FEXT

5dd[2,14]-Case6-MTF-R¥4H-RX3-

GHz FEXT
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Mated test fixture specifications - Crosstalk

-80
-100
-120
-140
-160

TX2M - ICN - FEXT - NEXT

5 10 15 20 25
s S4A[ 16, 3]-Ca5©6-MTF-TX2 M-

' ' ' ' ' TX3H-FEXT

5dd[16,4]-Cases-MTF-TX2M-

TXIH-FEXT
?: j .E ﬁ e S0 16, 7]-Case6-MTF-TX2 M-
N 1 TXAH-FEXT

A et f\“‘ A4
N ny WD e———5ad[16,9]Cases-MTF-TX2M-
Y, QVL RX2M-NEXT
x A i\; Oy
\l‘ " ‘F- i s §dd[ 16, 10]-Caseb-MTF-TX2M -
/ }‘!ﬁl RXAM-NEXT

Sdd[16,13]-Case6-MTF-TX2M-

RXIM-MNEXT

Sdd[16,14]-Case6-MTF-TX2M-

GHz RX3M-NEXT

0 5 10 15 20 25
. §0d[ 12, 3] Ca505- MTF-TXL M-
0 T T T T 1 TX3H-FEXT
-20 e 5[ 17, 7] -CA5E5-MTE-TX1 M-
40 TXAH-FEXT
50 - e §0d[ 17, R] A5 05-MTF-TX1 M-
B TX2H-FEXT
dB -80 - e 504 [12.9] -Ca55-MTF-TKL M-
-100 RX2M-NEXT
120 | Sdd[12,10]-Cas=6-MTF-TX1M-
" RXA M-NEXT
-140 . 5,030l [12,13 |- Cas526-M TF-TX 1M -
~160 RX1M-NEXT
-180 Sdd[12,14]-Casa6-MTF-TX1M-
GHz RX3M-NEXT
0 5 10 15 20 25
e S 30d[ 11, 4] -Case6-MTE-TX3 M-
0 T T T T 1 TX1H-FEXT
-20 Sdd[11,7]-Cases-MTF-TX3 M-
TXAH-FEXT
40
e 5[ 11, 8] -Case6-MTE-TX3 M-
60 - TX2H-FEXT
s 5 3(d[ 11, 9] -Case6-MTE-TX3 M-
dB -80 RX2ZM-NEXT
-100 y e S4(4[ 11,10 |- Case6-MTE-TX3M-
RXAM-NEXT
-120 —
e 5[ 11,13 |- Case6-MTE-TX3M -
-140 RX1M-NEXT
-160 Sdd[11,14]-Cases-MTF-TX3M-
GHz RX3M-NEXT

TX4M - ICN - FEXT - NEXT

e S} d[ 15, 3] -Caseb-MTF-TXAM-

' ' ' ' ' TX3H-FEXT

e §,04l[ 15, 8] -Casef-MTF-TX4 M-
TX2H-FEXT

s 0l[ 15,12 ]- CaseBG-MTF-TX4M-
TXIM-NEXT

e S d[15,9] -Case6-MTF-TX4 M-
RX3M-NEXT

s §d[15,10]-Case6-MTF-TX4M-

R¥X4M-NEXT

Sdd[15,13]-Cased-MTF-TX4M-
RX1M-NEXT

Sdd[15,14]-CaseB-MTF-TX4M-

GHz RX3M-NEXT
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Mated test fixture specifications - ICN

Table 92—15—Mated test fixtures integrated crosstalk noise

Parameter 1MGBASE-CEA Umits

MDMEXT integrated crosstalk noise voltags less than 1.8 mW
MDFEXT mmtegrated crosstalk noise voltage less than 4.8 mV
RX1 RX2 RX3 RX4

MDNEXT ICN (mV) | 0.11 0.10 0.73 0.81
MDFEXT ICN (mV) | 2.91 2.80 2.95 3.01
X1 TX2 TX3 X4

MDNEXT ICN (mV) 0.07 0.07 0.30 0.30
MDFEXT ICN (mV) 2.90 2.94 2.99 2.84
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Conclusions

Achievability of 802.3b] mated test fixture
specifications demonstrated.
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