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Innovative Solution Using SWR/WTC for Data Centers

S. Kaneko, S. Sato, T.Kaji, K.Tomikawa, and K. Osato
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In data centers, it is necessary to manage enormous data intensively and effectively. Although data centers have
limited floor space, urtra-high density wiring and economical wiring are required. In recent years, Spider Web
Ribbon (SWR) has been developed and commercialized, and high density optical cables using SWR have expanded
as ultra-high density and high fiber count technology. In this paper, we aimed to provide an innovative data cen-

ter wiring solution by SWR and Wrapping Tube Cable (WTC) technologies.
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Fig. 1. Wiring diagram in data center.
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Fig. 2. Design concept of SWR using 200 um fibers.
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Table 2. Comparison of cable design of developed WTC.
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Table 3. Characteristics of developed WTC.
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Table 4. Comparison of cable design of developed WTC.
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Table 5. Characteristics of developed WTC with flame

retardant properties.

T H AER S B AR
¥ 10 D
G R (D:r — 7 VHEE) <02 dB
. WE:—-10 T + 60 T I ORGEL 17280DREI =Y b~
y— 4
i FEsE: 10 D
WOELMG | (D —7uhE) < 02 dB
F 42 ke 25 OB L
- 29 N-mx2 gz <02 dB
150 mm kg < 3 T koG L
29 N-mx2 [Hiligiz
G 70 Al ¢ 150 mm kg 3 f&r I DRGEL
W -10 C
- M 1320 N 30 4 <02 dB
M 396 N 10 4 <02 dB
. 100 N/em <02 dB
) 10 % I DRGE L
7 IVE: 1 m
< 02 dB
= %:Eﬁ/{ﬂf):;;o lgeg B D3R4 | 2881DgwE N
| fME:—40 T /+ 70 T U
KRN WA VE: 2 < 005 dB/km
KEE: 1 m
Bk o 7ndE 3 m - RO w5 H R 2 O M
BRI : 24 WETH] Fig. 9. Structure of splice rack.
IREIK

CCNR (entry room)

SWR/WTC Wiring Package Application Range

288 Connector Block
stubbed housing with 288

288 Connector Patch Pan
stubbed housing with

3456/6912 288 SWR/WTC SWR/WTC 288 SWR/WTC
SWR/WTC
HT__ 1

| —
— 0
. " — @)
. . —_—- Q
e <
3 0 Q
— -
— o
Closure S
—_— =

-
—
1 I 1 ! _ |
Splice Rack Specialized Rack for Splice Rack 19 in Rack for
Connector Block (X-Connect) patch panel
X8 F—%tr#iZBiFsSWR/WTCEHEX
Fig. 8. Wiring package of SWR/WTC for data centers.
INLDSWR/WTC%R b L 12, BEEEA RS

5.

T—=F - FIIBIFHSWR/WTCE MK Z K 8 IR
B HEZ% 200 umF-6912 L WTC
DRFEIZED, F—=5 I ~OEEERMD TR E 2o 7.

TOBAES 2 b

=SEERRY/)1—-2ar

Spider Web Tube™ (SWT™) #2s@atshz-". wwps
FRAEROREZK 9 1TRT. SWROME WAL, #l
H ML AL 288 LOPIIDTTRETH VD, B LIEE
FEGRIAE 4R K 13824 0 F UG RECTH 5. SWT I



2019 7 v

%6 SWT & PEF 2—T7DIEX
Table 6. Comparison between SWT and PE tube.

HH SWT PEFa—7
A
(288 JLn/ I
1 Fa2—7)
y
VAN
LRy ]
Yeskni . SRR
BT ¢ 10 mmxES 210 mm
10 m & 400 mm
BAN B
288 LMEMRE
F 2 —ThE ¢ 8 mm ¢ 10 mm
Fa2—7
N R 50 mm R 150 mm

K7 7A=Y bRIIT AF2—T7 L LTHREE R,
RRMEHLTWAR)ZF LY (PE) Fa—T7 L
CHEBEEEAKREICEL, BHERY) 2—-232 5
CENWREE D (K 6). INSHDIVR—F Y MIM
ZC, SWRO—¥E@GEER & SZ NV F 7 7 OBEN 721
DALY, BEOEEEWTC & ## WTC o
TEEVHES E D, L) EEERRIOREEN R
WREL 5.

6. & ¥ U

SWR/WTCHAMIZ L D, 200 um 7 7 4 N & FEEL 2
%0 6912 LWTCRENZHERIEEZ BT 5 1728 L
WTC%#B%EL, N5 —7 )0V ESWR/WTCIHIT 3
IYR—=FZ Y PV RN T 2 YRV ) 2

O# 55132%

—2avERETL. SWR/WTCEZhzHwikay
R—=F Y POMAEDLRFICLY, REWNETF—F 1%
BB T 5 LS REE 22 5.

z 2 X #

D @NEZIES  [HREEI AL T — 7082 72/l
REEEE T — 7 VORIl 2012FFEEEY AT 4
K4 B - 10-22, p.204,2012.

2) M. Isaji, et al, “Ultra-high density wrapping tube optical
fiber cable with 12-fiber spider web ribbon” Proc. 62nd
IWCS., no.l2.3, pp.605-609, (2013).

3) M. Ohno, et al, “Development of ultra-high density and
fiber-count WTC with SWR" Proc. 66th IWCS, pp.312-
316, (2017).

4) S. Shimizu, et al, “High density fiber optic cables with
flame retardant and low smoke zero halogen
properties”, Proc. 66th IWCS, pp.299-303, (2017).

5) Recommendation ITU-T G657, “Characteristics of a
bending-loss insensitive single-mode optical fibre and
cable”, (2016)

6) Telcordia GR-20-CORE Issue 4, “Generic Requirements
for Optical Fiber and Optical Fiber Cable”, (2013).

7)  TIA-598-D, “Optical Fiber Cable Color Coding”, (2014).
8) IEC60754-2Ed.20, “Test on gases evolved during
combustion of materials from cables-Part 2: Determ
acidity (by pH

conductivity”, (2011)

9) UL 1666, “Standard for Safety: Test for Flame
Propagation Height of Electrical and Optical-Fiber
Cables Insulated Vertically in Shafts (Ed5)”, (2007)

10) BS EN 50399:2011+A1:2016, “Common test methods for
cables under fire conditions-Heat release and smoke

ination  of measurement) and

production measurement on cables during flame spread
test-Test apparatus, procedures, results’, (2016)

11) Telcordia GR-409-CORE Issue 2, “Generic Requirements
for Indoor Fiber Optic Cable”, (2008)

12) ICEA S-83-596-2016, February 2016 “Standard for
Indoor Optical Fiber Cable”, (2016)

13) ICEA S-87-640-2016, August 2016 “Standard for Optical
Fiber Outside Plant Communications Cable”, (2013)

14) S. Kaneko, et al, “Innovative solution using SWR/WTC
for data centers” Proc. 67th IWCS, no.10-5, (2018).

15) T. Nakajima, et al, “Development of ultra high fiber
count optical cable wiring technology” Proc. 67th IWCS,
no. 14-2, (2018).



