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Figure 1: Scheme of (a) the fabrication process of 

the radial polysilicon p-n fiber solar cell, and (b) 
cross section of the solar cell and separation of the 

photogenerated electron (e-) and hole (h+) under 

illumination. 
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Figure 2: SEM image of cross-section of the CF 

coated with poly-Si with the thickness of (a) 0.85um, 
(b) 2 um, (c) 10 um, and (d) close up view of the 

CF/poly-Si interface. 
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Figure 3: SEM image of (a) top surface of the solar 
cell, (b) carbon fiber (CF) after RIE etching of the 

poly-Si, and (c) a single fiber solar cell device.  
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Figure 4: (a) Digital image of a hairlike solar cell 

(11 um-diameter), and (b) SEM image of the cross 
sectional view of a fiber type PV device with 2 um-

thick doped poly-Si. 
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Figure 5: Experimental J-V characteristics of the 

CF based PV in the dark (black) and under 
illumination (red). Inset: Full-range curve in semi-

logarithmic scale. 

!

.$7>!V!&G!:-/=+(!I-#3#09!0:!7#09:!VM!&G!.;!@.7>H

)/!/9!3#]&/3#1!/$!:-#.3>!:.!0A9.3A!:-#!G0%.3/:>!.;!

:-#! /$=/1#$:! #$#3*>5! J&3:-#3! 9:&1/#9! I/77! A#!

;.=&9#1! .$! 3#1&=/$*! :-#!^9! 0$1!.@:/G/X/$*! :-#!

1#B/=#! 03=-/:#=:&3#5! ! ):30:#*/#9! ;.3! /G@3.B/$*!

:-#!;/A#3!DE!@#3;.3G0$=#!/$=7&1#!/$=3#09/$*!:-#!

1.@/$*! 7#B#7! .;! :-#! :.@! $H:>@#! #G/::#3(!

/$=.3@.30:/$*!:-/=+#3!@H:>@#!@.7>H)/!A09#! 70>#3(!

09!I#77!09!@3.B/1/$*!A#::#3!.-G/=!=.$:0=:95!

 

CONCLUSIONS 
!

<-#!-0/37/+#!,JHA09#1!9.703!=#77!I/:-!0!301/077>H

G.1&70:#1!pHn 9/7/=.$ 1/.1#!-09!A##$!1#9/*$#1!

0$1! 9&==#99;&77>! ;0A3/=0:#1! :-3.&*-! :-#!

=.$B#$:/.$07! ,2p)! ;0A3/=0:/.$! @3.=#995! <-#!

@-.:.B.7:0/=! #;;#=:9! .;! :-#! ;/A#3! DE! I09!

1#G.$9:30:#1! I/:-! 0$! .&:@&:! @.I#3! 1#$9/:>! .;!

M5MOjG"U=GV5! <-#! .&:@&:! =&33#$:UB.7:0*#!

=.&71! A#! ;&3:-#3! /$=3#09#1! A>! =.$$#=:/$*! #0=-!

;/A#3! 9.703! =#77! /$! 9#3/#9! 0$1U.3! /$! @03077#7! :.!

G##:! :-#! 9@#=/;/=! @.I#3! 3#]&/3#G#$:! .;! =#3:0/$!

2\2)! 9>9:#G9! 0$1! I#030A7#! 1#B/=#95! <-#!

@3.@.9#1!-0/37/+#!DE!G0>!079.!A#! /$=.3@.30:#1!

.3! #GA#11#1! /$:.! ;7#Q/A7#! 9&A9:30:#9! 9&=-! 09!

DL2)! .3! @03>7#$#! ;/7G! :.! #$0A7#! 0@@7/=0:/.$9!

/$!;.710A7#!G/=3.#7#=:3.$/=!9>9:#G95!!5!

!

REFERENCES 
!

ZP[!f5l5!</0$(!<5! S5!m#G@0!0$1!,5!25!K/A#3(!

q)/$*7#!Y0$.I/3#!D-.:.B.7:0/=9r(!,-#G5!).=5!

^#B(!B.75!`N(!@@5PaHVR(!VMMj!

ZV[!f5l5!</0$(!'5K5!l-#$*(!<5S5!m#G@0(!#:!075(!

q,.0Q/07! 9/7/=.$!$0$.I/3#9! 09! 9.703! =#779! 0$1!

$0$.#7#=:3.$/=! @.I#3! 9.&3=#9r(! Y0:&3#(!

B.75RRj(!@@5!NNOHNNj(!VMMT!

Z`[! S5f5! K##(! l5l5! ,-#$(! 2545! 677#$(! 65!

^.-0:*/! 0$1! ^5! 63>0(! q6!G/$/0:&3/X#1! -/*-H

B.7:0*#! 9.703! =#77! 0330>! 09! 0$! #7#=:3.9:0:/=!

2\2)! @.I#3! 9&@@7>r(! S.&3$07! .;!

2/=3.#7#=:3.G#=-0$/=07! 9>9:#G(! B.75R(! $.5`(!

@@5PMVHPMN(!PjjO!

ZR[! l5s5! J0$(! t5! ^0X0B/(! S5"5L.(! #:! 075(!

q<-3##H1/G#$9/.$07! $0$.@/7703H0330>!

@-.:.B.7:0/=9! .$! 7.IH=.9:! 0$1! ;7#Q/A7#!

9&A9:30:#9r(!Y0:&3#!20:#3/07(! B.75! N(! @@5! aRNH

aO`(!VMMj!

!ZO[!25!<./B.70(!25!J#3#$#:9(!D5!K&$1(!0$1!65!

t037/$(!qD-.:.B.7:0/=!;/A#3r(!<-/$!).7/1!J/7G9(!

B.75!OPT(!@@5!VTjjHVNMV(!VMMj!

Za[!f5!,.$$.3(!m5!D/@#!0$1!25!)-:#/$(!qJ/A#3!

A09#1!.3*0$/=!@-.:.B.7:0/=!1#B/=#9r(!6@@7/#1!

D->9/=9! K#::#39(! B.75! jV(! @@5! Pj``Ma! CPH`F(!

VMMN!

ZT[!f5!25!m0>#9(!t5!65!6:I0:#3(!Y5!)5!K#I/9(!

q,.G@03/9.$!.;!:-#!1#B/=#!@->9/=9!@3/$=/@7#9!

.;!=#779r(!S5!6@@75!D->95(!B.75!jT(!@@5!PPR`MVH

PPR`(!VMMO!

ZN[!9##(!#5*5(!III5G#XG#3/X5=.G!

Zj[! Y5! )5! K#I/9(! q<.I031! ,.9:H\;;#=:/B#!

).703! \$#3*>! ?9#r(! )=/#$=#(! B.75! `PO(!

@@5TjNkNMP(!VMMT!

ZPM[! S#$$>! Y#79.$, <t\! Dts)8,)! pJ!

)pK6^!,\KK), ?mg 8G@#3/07!,.77#*#!D3#99(!

VMM`!

 !!"#

Authorized licensed use limited to: Georgia Institute of Technology. Downloaded on April 26,2010 at 20:53:01 UTC from IEEE Xplore.  Restrictions apply. 


