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Crosstalk Reduction in 25 Gbit/s/ch x 4ch Differential Signal Transmission Cable
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Hitachi Metals has developed OMNIBIT®, a low insertion-loss, low intra-skew differential
signal transmission cable with a co-extruded insulated structure that enhances the
electromagnetic coupling between two signal conductors. For 25 Gbit/s/ch X 4 channel cable
assemblies, the IEEE 802.3by standard requires more than 3 dB of channel operating
margin (COM) for practical use. To meet this requirement, low crosstalk must be achieved,
in addition to low insertion loss for the raw cable. Hitachi Metals has developed a low-
crosstalk cable assembly by conducting an electromagnetic field analysis on the cable end
structure, and has fabricated field-grade samples with a cable length of 3 meters and
verified that they achieve more than 3 dB of COM under non-FEC (Forward Error

Correction) channel conditions with a BER (Bit Error Ratio) of 102

@ Key Word : Crosstalk, COM, Electromagnetic field analysis
@ Production Code : OMNIBIT®

@ R&D Stage : Mass-production

1. #

F—F by —RA—8—3 V¥ 2 — ¥ OREIN LI
&, TS EEOEHFA K2R, BIE, 1F v %)V
720 DEFIREEEHD 10 Gbit/s 725 25 Gbit/s (LI,
25 Gbit/s/ch) \IZBATL22H Y, 2015 4ELIKE, 25 Gbit/
s/ch 5% 4 F ¥ ANV HEE%ET 5 100 Ghit/s fm%EAS
HHEN TV L BRAETOEZICIIEHESH O
ZOREHBERICIZIA I NV =T VT vy 7)) dMlibh
%o 25Gbit/s/ch % TlZ, IEEE 802.3by 2B W T 3 dB
U EDERZEF ¥ A NVDESH /4 A~ —3 >~ (COM :
Channel Operating Margin) 2R Xh Tz Y, 2h%
W7z, =707y 7 ofEEk, KAF2—
PEREICZ, K7 g A b= iDL b,

H V.48 T, B okl O B#S & 2 Mo 5 2 & T,

HERAF 2 —DEBAIMETH L L Z AL, 240
B~ T 5 2 & CTRTHERRN O BB A % iR
7B E B 5% — 7 )V OMNIBIT® | 2B L7227,
OMNIBIT % Fiv7z 25Gbit/s/ch O r =7 V7 vt 7
Ve ERET2IIH20, F—TVEEROK s o 2 b —
ZVEBEDIRE E T2 o TV

LRl r—TNT vy 7)Ora R b—rknEE
HIZ, BRFVRNT 215 L7z — 7 ViR B ok wE et
BATolze FORER, I —TIVIREOMEZ Rl &
T, 7 UA =7 OMFAW e 2 & 2R L7z, S 51,
LR LTy —7IVIKEIC X B =TT vty 7 ) &R
1§, FEC (Forward Error Correction: Fi /7329 211F) % L,
BER (Bit Error Ratio : ¥ v M) 102 0F v F Lk
LIBT3 dB ULl COM #EH L7z, AHTIE,
ZOBENBEIZOWTHIET 5,

% Hi @@k et By > os=— *

14 HiI£E#HR Vol. 33 (2017)

Cable Materials Company, Hitachi Metals, Ltd.



25 Gbit/s/ch X 4ch ZE)ESmETr —TIDEI7OX b—U1t

2. ARER

2.1 F—TIL7yt>TVUDEE

PSS BAEBE SRy — TNV T vk 7)) O A
WCRTe BEXWTY—NVEFETr =TV 8REHRVELETY ¥
o NEEE, FOWmMMICa s ¥R N RE T,
4 F v 2V 25 Ghit/s/ch 55 % BT ME%ET %o

1 25 Gbit/s/ch X 4ch EBEB{mET — TILDSER
Fig.1 Appearance of 25 Gbit/s/ch x 4ch differential signal transmission
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=7 WIZIE 2 s - — 7V OMNIBIT % v
bho F—TNOMEZRI 212, JEE - £EER1ITRT.
HIRIATH B3R ) =F L v ORNEIRE, 28T —
FAYE=F V2100 Q2745 L9, HiFAREIREE
FHERNLE 2 B L RS MRS %, Mk IR I
i, =7 VEFEHNHT — T2 iRbE T R A S

(a)

Shield tape
(longitudinally wrapped)

Insulation

(b) Core

Jacket

Braid shield

Shield tape
Buffer tape

Buffer tape

2 F—JIiEE

(@) OMNIBIT® D#AFEE

(b) 25 Gbit/s/ch X 4ch 7 — 7L O EHEE
Fig.2 Cable structure

(a) core structure of OMNIBIT®

(b) section of 25 Gbit/s/ch x 4ch cable

ZWCED =NV IFRRET S, BN RTr—7 NV TIEr 7
Y NEERO 7O N LA Yz RbE 575, ZIUIERR
AFX2—% %L LERNE RS, £ TOMNIBIT T
X, FLA VBERbELRWEEZE > TW5S,

=7 VIFEMEERIS IR T, =7 VORI,
TR 4R, EIZ4AER, 2.8 -FHEEr—7 V%L
ATEHRE LTS BV A — FER AT 2. 7 —7ViZA
TERERER & B o BB 12 I1Eh — Ry VEE D 95 1T,
RO R F (LET T 7 V) IZELAATIHRET
52 L CEANGEREZFEHT 5. 7S PV — FERIZSE
B — 2SN TBY, &fRTTIrarrseh
%o

®1 T—T7IOTE -

Table 1 Cable dimensions and specifications

Item Description
Diameter 0.404 mm (annealed copper)
Conductor
Pitch 0.80 mm
Dimensions 1.37 X 2.62 mm
Core Insulation
Material Foamed polyethylene
Shield tape | Structure Longitudinally wrapped
(copper/polyester)
Buffer tape | Material Foamed polypropylene
. Tape (aluminum/polyester)
Shield Structure with braided wires
Cable
Material PVC
Jacket
Outer diameter 9.1£0.3 mm
Plug connector shell
Paddle card

(Printed circuit board)

Cable

\

Plug connector shell
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Fig.3 Structure of cable end
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Table 2 Target specifications of 25 Gbit/s/ch x 4ch cable

Item Target Conventional product
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Fig. 4 Definitions of channels and crosstalk for electromagnetic field
analysis
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Table 3 Structure of cable end for electromagnetic field analysis

Structure

Micro-strip line,
4 layers, shield
tape soldered on
ground pad with a
quasi-drain wire

Grounded coplanar
waveguide,
6 layers, shield
tape soldered on
ground pad with a
quasi-drain wire

Grounded coplanar
waveguide, 6 layers,
shield tape soldered
directly on ground
pad without a
quasi-drain wire

Number of layers 4 6 6
Signal line Micro-strip Coplanar Coplanar
PCB dimensions| 16.4X22.2 mm | 16.4X22.2 mm 16.4X25 mm
le_ferennal mode 100 O 93 0 93 0
impedance
Pitch of
ground via 3.0 mm 0.6 mm 0.6 mm
Shield tape |Soldered on ground|Soldered on ground Soldered directly
" i X . X on ground pad
termination pad with a quasi- | pad with a quasi- . .
L Lo without a quasi-
method drain wire drain wire

drain wire
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Fig.5 Analysis results for crosstalk between adjacent channels on
the same paddle card plane
(a) micro-strip line, 4 layers, shield tape soldered on ground pad
with a quasi-drain wire
(b) grounded coplanar waveguide, 6 layers, shield tape soldered
on ground pad with a quasi-drain wire
(c) grounded coplanar waveguide, 6 layers, shield tape soldered
directly on ground pad without a quasi-drain wire
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Fig.6 Analysis results for crosstalk between opposite channels
through paddle card layers
(a) micro-strip line, 4 layers, shield tape soldered on ground pad
with a quasi-drain wire
(b) grounded coplanar waveguide, 6 layers, shield tape soldered
on ground pad with a quasi-drain wire
(c) grounded coplanar waveguide, 6 layers, shield tape soldered
directly on ground pad without a quasi-drain wire
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Insulation
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Fig.7 Electric field at solder joint point of paddle card, sectional view
(a) micro-strip line, 4 layers, shield tape soldered on ground pad
with a quasi-drain wire
(b) grounded coplanar waveguide, 6 layers, shield tape soldered
on ground pad with a quasi-drain wire
(c) grounded coplanar waveguide, 6 layers, shield tape soldered
directly on ground pad without a quasi-drain wire
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Fig.9 Results for COM (Case-2, IEEE 802.3by, non-FEC)
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Table 4 Test results for 25 Gbit/s/ch x 4ch cables

Item Target Result

Insertion loss (12.89 GHz) =155dB 14.6 dB
4.3 dB (Case-1)
COM (IEEE 802.3by, non-FEC) | = 3.0 dB 3.3 dB (Case-2)




25 Gbit/s/ch X 4ch ZE)ESmETr —TIDEI7OX b—U1t

5. #&

25 Gbit/s/ch X 4ch ZBE SRk T — 7 IWVIZBIT H1%5
EF v ANVOREFGR ) 4 X k~—Y > COM 3 dB LU L%
FEHT L7720, r—T VKD T 5 v FELEME 2R L
720 BRFRNTICE Y, [/XF VA — FERDZ S >~ N
Wl [ =7 VRSSO 7T v Pk 0w % 8
PERCEEMI L, LT O & 15720
(1) BWER 7z b= oBICIE, [F79vFy Fa

TL—=F 54 VIDENTH b,

(2) AHER 27 0 2 b —27 OKKICIE, [Fr—7VoRS
MR, P— Ny VW THETEZT7T vF/8y RLT
b, ThUMNOWNE Y T~ FaERE L L CTHET S
LI IDBHERTH %o

(3) £7-, BHREH 70X b—27 O@IZE, =7
DY =V FRIINFVA— FERERMCEEERT 5 2
ETHBMNED 7S Vv FEIEL LB EPHICHERT
b
BRI ICBWTZ O A =2 kAR L 72— 7

Ui AMEE % Vv, 25 Gbit/s/ch X 4ch ZEEME S An%k 7y —

TNV TV EEWEL, TEEE 8023by @ FEC %2 L

BER 10” ®F ¥ # Vi@ &FIc kT E COM %atH L7z,

DGR, Case-l, Case2¢d, ¥ —7IVE3ImITH

WIENOBGH T izB T, COM233 dBUETH

5T L ERRER L.

51 A3k

1) IEEE: IEEE 802.3by-2016, IEEE Standard for Ethernet-
Amendment 2: Media Access Control Parameters,
Physical Layers, and Management Parameters for 25
Gb/s Operation

2) AImA - A EARDRSEEE H L TR, 31 (2012), p.2l.

3) IEHESCM : T BARDISEEEH L EA, 32 (2013), p.23.

4) AILmEtEAL @ HA. 48 Bk Vol.30 (2014), p.46.

FaEA S5t
Hideki Nonen

H 37 4 s bk st
WAL > /5= —
AR FE

e £
Takashi Kumakura
H 37 4 s bk st
RS 8= —
AR FE

FE B

Yuki Haga

H 37 s bRt
AR 8= —
AP SET

A FE
Yosuke Ishimatsu
H iz g m vk st
WRFLA 5=
AR FE

RE R

Tzumi Fukasaku

H oz & m kst
WHIFIA 2 5=
TSR FE T

@0 W

21U A

Takehiro Sugiyama
H 37 G bkt
WRFLA 5=
AR SE

Hi£E+%R Vol. 33 (2017) 19





