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Introduction

This presentation attempts to show feasibility & th
CFP2/CFP4 connector usage at 400Gb/s Ethernet on
“25Gbps x 16chand“50Gbps x 8chinterface condition
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CFP2/CFP4 Connector Overview
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CFP2/CFP4 Connector Overview

- Standardized by CFP MSA

- 0.6mm contact pitch, two piece plug and receptecteector design

- Host connector uses all same contacts within egzihow and bottom row

- Sequential mating controlled by plug connectortaohlength

- CFP2 and CFP4 connector use common contact part®th plug and receptacle
- CFP2 connector is available in mass-production

Heat Sink Clip

Heat Sink

Connector

/ Cover

Host Connector
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Host Connector

- CFP2 Host Connector Dimensions Specified in CFFAMRec.
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16 dit-pair 8Tx + 8Rx)|  Plug Connector

on top row

- CFP2 Plug Connector Dimensions Specified in CFFAMRec.

CFP2 Pin Assignment (Example)
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CFP2 Connector SI Measurement Data
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CFP2 Connector Sl Performance Measurement Conditic

Measuring S-parameter data on
Mated Connector Test Board” and “Reference Board Reference Board

Mated Connector Test Board

(Same trace length with the connector test boarids)

Host Connector

Port Setup Diff 1 Diff 2
Q@
8 g Top side
e 0
s 2}
Bottom side
Diff 3 Diff 4

Measuring Instrument
VNA : Agilent N5230A
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CFP2 Connector S| Performance Measurement Conditi

Using the data measured from “Reference Board” dieeenthe trace line data then extract
transmission performance of connector region (usigitent N5230A)

Extracted Connector Transmission Region

@—@ TOp side

Connector transmission i _
@—@® Bottom side

P1, P2 (End of trace line)

De-embedded line data

P3, P4 (End of trace line)

- \
P1, P2 (End of trace line) \pg P4 (End of trace IinV

De-embedded

line data
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Differential Insertion Loss(Sdd21)

Insertion IL.oss Connector

[dB]
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—— Top Side
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Frequency (GHz)

[dB] Insertion Loss_Connector
S —————— e e L Bottom Side

» -2.60B at ZOGHZ /‘ \M \ ,\\

-2.6dB at 25GHz

15 AT
-6.2dB at 28GHz a
-20
-25 —— Top Side
— Bottom Side
-30
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Differential Return Loss(Sdd11/Sdd22)

Return I.oss

[dB]
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o Bottom Side
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Differential Cross talk
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Channel Simulation
Using Actual Connector Measurement Data
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Channel Model

Connector region = Import CFP2 actual measuremeatiat d
-Module board and host board = Use simulation file
Simulate channel S-parameter of 2 diff-pairs eatkop and bottom row

Module Board Host Board

-Board material = Megtoron6( € =3.5,tan § =0.002) -Board material = Megtoron6( € =3.5,tan § =0.002)
-Trace length = 1.25” -Trace length = 4” and 7”

- Trace geometry = microstrip Trace geometry = stripline

- Trace width = 7 mils *Trace width =5 mils

-Differential trace spacing = 5 mils - Differential trace spacing = 6 mils

-No via required on module PCB -2 signal layers

-Layer connection = layer 2 (near top)
-Counterbored (18mil stub)

-2 via (connector side and Device side)
d |-
< B
” ”
P 4" and 7
Module Board Connector Region |VIA|< Host Board
\(Measured data) ‘ K
Agilent Technologies,N5245A,MY49151186,A.09.20.08]
GM2CLIN Agilent N5245A: A.09.20.08 !
=TL2 Date: Thursday, March 21, 2013 18:29:40
gLy Correc tion: S11(Full 4 Port(1,2,3,4))
oMsUB Offst=0 mm s12(Full 4 Port(1,2,3,4)) GMsUB
N2 0ffs2=0.304 mm S13(Full 4 Port(1i,2,3,4)) N=2.
o g g e
e Bhon BEEPToowEy || e s meaa
« pieehoa<| P2 524 (Full 4 Port(1,2,3,4))

S31(Full 4 Port(1,2,3,4))
S32(Full 4 Port(1,2,3,4))
S33(Full 4 Port(1,2,3,4))

Tanac<o 1 s
HC-00001 mm [arpier ]
HB=0.0001 mm s/
T=(0.018,0 018,0.018) mm
Roos12
N0 Corer
nd=Suspenc Substrate Comm -
- GHSUB 2
/o =
/
y
i

- .Comn—g S34(Full 4 Port(1,2,3,4))

e S41(Full 4 Port(1,2,3,4))

s42(Full 4 Port(1,2,3,4))

0AD 0rD S43(Full 4 Port(1,2,3,4))

71 D=22 S44(Full 4 Por ,4))
250hm. L=l 54P File: Meas ents: <sl1,512,513,514>,

<s21,522,523,524>,
. }» \}» <s31,832,533,534>,
<s41,542,543,544>:

Circuit simulator element  Touchstone file from S0 Mode! Circuit simulator element 3D model

actual measured datas'mUI""t'On simulation
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[dB]
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Differential Insertion Loss

-8.50B at 25GHz /

-11.5dB at 25GHz -11dB at 28GHz

-15dB at 28GHz

Top Side
P ——— 1.25" module + 4" host tracep

— 1.25" module + 7" host trace )

Top Side
5 10 15 20 25 30 35 40 45
Frequency (GHz)
= Bottom Side
-8dB at 25GHz /
-11dB at 25GHz
-8.5dB at 28GHz

Bottom Side -12.5dB at 28GHz —— 1.25” module + 4" host tracep

— 1.25" module + 7" host tracep
5 10 15 20 25 30

Frequency (GHz=)

35 40 45 50
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Differential Return Loss

! |

[dB] Return L.oss_ Channel model
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-680 Top Side
O S5 10 15 20 25 30 35 40 45
Frequency (GHz)
[dB]
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) Bottom Side

R om TR

Top Plug side
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Bottom Plug side
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Top Host side
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-60

15 20 25 30 35 40 45 50 YAMA'CHI
Frequency (GHz) @ELECI’RDNICS 16/20



[dB]
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Differential Cross talk

Cross Talk Channel model

1.25" module + 4" host NEXT
1.25" module + 4” host FEXT
1.25" module + 77 host NEXT
1.25” module + 7” host FEXT

Top Side

Top Side

Bottom Side

4 (&] a8 10 12 14 16 18
Frequency (GH=z=)
Cross Talk Channel model
1.25” module + 4” host FEXT
1.25" module + 4" host NEXT Bottom Side
1.25” module + 7" host FEXT
el 6 8 10 12 14 16 18

Frequency (GHz)

20
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Summary

» Existing CFP2 connector capable to handle 28Gigpsbkand
potentially capable for 56Gbps signal as well.

e Yamaichi CFP2 connector have almost same sigtetity
performance on both top row and bottom row contadisch
allows allocating high speed channels to both tapl@ttom row
contacts.

* 0.6 mm contact pitch is providing size benefit@rP2/CFP4
module. This is also of benefit at the 25G x 16chdition.

Based on the conclusion above, CFP2 connector igtable
solution at high density“25G x 16c¢h interface, and
potentially feasible at“50G x 8ch interface which being
explored.

(Yamaichi is working for further performance enhament for
56Gbps x 8ch usage)
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86.0mm

21.5mmx 4

Module Width

CFP4 x4 :25G x4ch x4

To Bottom
= 1
55 TX3n 2
54 TX3 3 3.3V
53 4 3.3V
52 TX2n 5 3.3V
51 TX2) 6 3.3V
50 7
49 TX1n 8
48 TX1] 9 VND 10 A
47 10 VND IO B
46 TXO0n 11 TX_DIS
45 TXOp 12 RX_LOS
13 GLB_ALRMn
14 MOD_LOPWR
15 MOD_ABS
16 MOD_RSTn
17 MDC
39 RX3) 18 MDIO
38 19 PRTADRO
37 RX2n 20 PRTADRL
36 RX2) 21 PRTADR2
35 22 VND_10_C
34 RX1n 23 VND IO D
33 RX1] 24 VND 10 E
32 25
31 RXO0n. 26 (MCLKn)
30 RX0 27 MCLK
\ 29 28

Module Width

Comparison

7
OO'(//e [4//0'

140pin C

FP2 (CDFP
To

) : 25G x 16¢ch

CFP2 : 50G x 8ch

Top
e - s R m
139 TX10n 2 TX15n 103 TX7n
e o e
137 4 101
136 TX9n 5 TX14n 100 TX6n
135 TX9) 6 TX14 99 TX6n
134 7 M 08
133 TX8n 8 TX13n 57 TX5n
- o — T
131 10 95
130 TX7n 11 TX12n o =T
129 TX7] 12 TX12, B TS
128 13 92
127 TX6n 14 TX11n o1 TX3n
126 TX6 15 Ix11 90 TX3 15 | VND IO A
125 16 89 16 VND 10 B
124 TIX5n 17 88 TX2n 17 PRG _CNTL1
123 X5 18 3.3V 87 TX2 18 PRG _CNTL2
122 19 3.3V 86 10 | PRG CNTL3
121 TX4n 20 3.3V E 85 TX1n. 20 | PRG ALRML
120 TX4 84 TX1 21 PRG_ALRM2
i15_] Dan 2 5% | T PR
117 TX3 VND 10 A Lo 81 TXO0p 24 | TX DIS
116 25 VND |10 B — 25 RX LOS
115 TX2n 26 PRG CNTL1 q. 26 MOD LOPWR
114 TX2) 27 PRG _CNTL2 27 | _MOD ABS
113 28 PRG CNTL3 " 28 MOD RSTn
E 112 TX1n, 29 PRG_ALRM1 N 29 GLB ALRMn
E 111 TX1| 30 PRG ALRM2 = 50 [Teno |
B 31 PRG_ALRM3 o 31 | MDC
4 3> Peno | ; 32 MDIO
o\l 2431 g(( E:)Ss 33 PRTADRO
o 35| Mob LoPwR Q N W
tt 36 MOD_ABS > 36 | VND IO C
= ST Gl AR 3 58 R e
© _ O 67 RX4n 38 VND |0 E
= E : | BEf = b
100 RX9n 41 MDIO 64 RX3n 21 | 3.3V
® 99 RX9) 42 PRTADRO 53 RX3 20 | 33V
=~ 98 43 PRTADRL o2 23 | 33V
> 97 RX8n 44 PRTADR2 o1 RX2D 3.3V
e 96 RX8| 45 YNID) [ © 60 RX2n j
O 95 46 VND 10 D )
94 RX7n 47 VND 10 E
lli==: =pgc=c - = +
92 49 56
g; Sﬁg“ :g ggx 55 RX0p
Z | (RX_ MCLKp) |
89 52 3.3V :g 2X0n RXNMCLKR
88 RX5n 53 3.3V
87 RX5, 54
86 55
85 RX4n
84 RX4
83 58
82 RX3n 59 RX14n
o o —
80 61 1 1
7o Reen 5 | Rz *Pin assignments are example only
78 RX2) 63 RX13
77 64
76 RX1n 65 RX12n
75 RX1, 66 RX12)
74 67
73 RXOn 68 RX11n
72 RX0) 69 % 19/ 20
71 70




Thank You
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