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Small Core Diameter Polymer-Clad Silica-Core Fiber
for High-Speed Short-Reach Transmission
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0 A polymer-clad silica-core fiberdd PCFO with a small core diameter that is suitable for high-speed short-reach
transmission is studied and experimentally manufactured. Error-free transmission over 25 Gbps at 20-m link can
be supported by manufactured fibers with VCSEL excitation. Large tolerance for a fiber connection and small
bending loss for a small bending radius are experimentally confirmed.
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Table 1. Characteristics of optical fibers for short reach transmission.

00 PCF PCF POF GI-GOF
0000umo 125 200 980 50
0DO00000umo 170 230 1,000 125
iEEEEE 0 120 0 120 O 85 EEEEEER
ooo o o O X
ooo 0 D x o
Soooo ooooo
Doooo Soooo
It >
ooood a9 g A1|| | s, [ A, .
ooooooo r
2 I >, | oobooooo r,
ooooooo T,

gooooboooboobooooboooobooboooooon
oboaAOdOO0OOOO0OO0ODOODOODOOOODODODO
PCFOOPCFOOOOOOOOOOOOOOOOOOO
gboooobooooooboooobooooona
gobooooooooooooood
coooooogopCcFROOOOOOOOOOOOO
ubOoooobOOoocOoOoooocbOoooobOooOoonDo
obobooooobooooobOooOoobOooooDo
oobocobooooobooooooooboobocoboooon
PCFOOOOOOOOOOOOOOOCOOOOOOO
oA, 0000000000 O0000DOO000DO00A,
oboboobooboooboobooobooboooooboooon
obobobobooboobobooboobobooooboa,
obobooooobooobooooooboobooooooDo
gooooooooooobooooo

3n0o0oo0oooooo

0ooooboooooooooooooooooon
godoooooooossogooobooooooonod
O00DOO0OD0OO0OO0D0OONumerical Apertured OO NA
ooooooooLEDODOOO0ODOOOOODOOOOO
O000o00ooo0oooooUooO 3dBOOO WKBO
“ajp00000o0oD0o0o0oUooUoDOoOooDUOoOOn
O002000000000U0o30oouoooogo
oo0oo0oopo0oooOOoOoOoDUOooOoDOooOoOoOoo
oo0oD0o0oU0oooOOoOoUOoOoOooooOoOoOoooOo
000000000 142501430014300 00000
o0oo0dooUooo0ooOOoO0ooUoDoUoooooooo
0000 1wuymdOOOO0O300000PCFODOODO
gooboboboboooboosspgobboooa
ssonmI 00000 20mUO0O00001000000A,
goobobooNAOODOODODODoDooDobobooo
goobooboobobuoobboobobouoobo
gooooobooobooobuooobooooooAa,
000000oDoDoDoODODAODODODDDOOO0OOO 20m
O0s58sMHzOOODODODODODODODDODOoOOoODOoooooad

0200000000000
Table 2. Conditions of simulation.
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Table 3. Measured characteristics of manufactured PCFs.

fiber A fiber B fiber C
Jooooooood 850nm 1453 1.453 1453
Oo0odoooooooon 850 nm 1435 1.430 1425
ooooooaA.000O 12 16 19
NA 023 0.26 0.28
3dBO0 000000000 20m
0 MHz0 20 mO 588 553 428

2,000

— 0000000000
O Ooooo

1,500

1,000

Ooooooooo

(MHzO20m) goo |

0.1 0.2 0.3 0.4 0.5
NA

01000000000goooooog NAOOO
Fig. 1. Simulated and measured bandwidths
as a function of NA.
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Fig. 2. Bending losses as a function of turn number.
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Fig. 3. Setup for transmission experiment.
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Fig. 5. Measured BERs after 20-m transmission.
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Fig. 4. Measured eye diagrams at 2.5 Gbps after 20-m transmission for fiber A, B, and C.
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Fig. 6. Measured bending losses as a function
of bending radius for different launch conditions.
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