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I n t r-o d u c t i o n

T- Cf-c i s a g row ing i m a cst in scm i condu ct or al l -op t i cal sw it ch cs that ar c co m p act and & st , m d can

bc d cp l oy cd i n a m ass- cl y paraHcl m ann a - Su ch sem icon du ct o r al l -opt i cal sw it ch cs ar c cx p cct cd t o

6 n d w i de app l i cat i ons i n ¥ t u rc al l - op t ica l sw it ch i ng n ct w ork sy st o rts [ H . A m o ng m an y

SCUti condu ct or a l l -opt i cal sw it chcs, ou r int ercst l i cs i n SUMacc r cf 1ccH on t yp c sw i t ch cs ut i l i z i ng op t i cal

na d i r- ar i t y i n m u l t ip l e qu ant um w cHs (M Q W s) . O ne su ch dcv i ce hÄ been do n ors - at cd t o hav c

f CInt osccord -sw it ch i ng t i m c w i t h a v ery M gh on/ oH rat io [2 ] . h t h i s p ap cr, w c m al - c th c sw it ch ing

PCIf orm a - c dcPO M a - e on sw it ch st m a ttrcs m d op cr at i ng co n d it i on s.

F i gu r e 1 sh ow s a sch em at i c of t h e SUM acc r ef 1cct i on a l l -op t i ca l sw i t ch i n v est i g au d i n t h i s p ap a -

W h en t h c p r ob e b cam p r o m p t cs in t h e sw i t ch w i t h out t h e p u m p b eam , i t i s ab so rb cd b y M Q W s .

H i s i s th e O F F -st ate. B ut w i t h t h c pu m p , M QW s w e sau na- d a d t h e p r ob e p asses t hr oug h thc

sw i t ch . T his i s th c O N -stat e. I n o rdcr t o rcal ix a p ract ica l sw i t ch , t hc sw i t ch sh ou l d hav c a lLh£aaa®vIrg.g c O N -

st at e sig nal an d a sm al l O F F -stat c sig nal . T hc go al of ou r i nu d u m - n i s r eal izat i on of t h e opt i m a l

sw it ch st ru m v c a d op cr at i ng cond i t i on s.

M u l t i p l e Q u a n t u m W e l l M o d e l i n g

T h e i n v e s t i g a t e d M Q W sg¨ tum rnm tuË ½Äû cdm thm¦ tu¦W ½HHÈ IrÄ .É c h a s 7± 5 A t h i c k G a AB s w cdd lHm lb S a n d lm 0m 00 dA t h i c k AÃ lm G& ®a AB s b® aa r±m rn¦ i.¦ cg rBÄ ss

.

G& ammAAB ;sS/m¾AÃ lmG& aa AB S q u a n t u m wÁ cdd lHm lb S wÁ eg¦ rÄc c h o s c n s i n c e t h c i r o p t i c a l -É 0 n St a n s a r c c a n . a v a i l a b l c a n d m a n y

c x p r i m a H s h Ä b c c n d o n e o n t h a n [ 3 , 4 ] . O u r a n a l y s i s c m b c c o a l - a P P I - d t o s w i t c h c s m a d c o f

o t h c r m a t c r i a l s s u c h a s I n G a A m t ¤ M Q W s . T h c a b s o r p t i o n s p a n m o f M Q W s w Ä CU CU L- - d

i n c l u d i n g e x c H o n e & c t s . F o r e x c i t o n i c a b s o o t - n , W a r m - r m o d e l f o r 1 - s s t a -- c x c H o n w Ä u s c d ¹ .

F o r ex c h o n l i n e w i d t h b m a d a m e w i t h i n c r -c a s i n g Ca r i a - c o n c e n t r a t i o n s , l i n e a r d c p d u e t - e w a s

a s s u m e d [ 6 , 7 ] . F i s t r c 2 s h o w s t h e a b s o r p t i o n s p c a r a w h c n t h c p u m p p o w e r i n c r c a s c s 6 o m O t o

1 2 0 0 W / c m 2 m s t c p s o f 2 0 0 W / c m 2. E x c i t o n i c a b SOI - - n p a s a r c c l c a r l y o b s c r ¤ d a t l o w p u m p

d e m i t - s b u t t h e y d i s a p p c a r a t h ig h - p u m p d O l d i e s - F i g u r c 3 sh o w s t h c r c d u c t - n i n a b s o r p t i o n a t c a c h

p u m p d O B i t y D o m t h c u n p u m p c d c a s c . ð c a r l y , t h c p r o b e w a v c l o g t h sh o u l d b e s e l c c t c d a t t h c v a l t ¤

w h e r e A a i s m a x i m u m -

/ ¸ A n aly si s On t¤ Sw it ch O u t p u t

h order to determine the optimal qta utnn w cl l number, the change in probe t rm smission w ith and

w ithout the pump is calu la- d for Su tta urcs w ith diHcrcnt quantum w cH numbo ¤s. T hc rca nt is
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show n in F igure 4 . T he pump pow er density of 1200W /o - is uscd * r al l cascs. W ith a small numbcr

of qunanny1 WCll s, £ C 0 N -statc pro- output signal is high as the absorption rcgion i s shor t but fou l-

same reason, the OFF-state probc output is high - Conscq110 10 3% thc clu ngc in t ransmission i s smal l as

show n in the f is m - W ith a largc number of quantum wcHs, much of the probc bcant is absorbcd both

at thc ON - a d OFF-d ate. Conscq110 10 % £ c chats c in t ransm ission is again smal l . H is ch ar- show s

that tho -c cx ists an opt imal qtumu lt1 w el l numbcr in w hich the change in probc transmiss10n IS

max imum - I n our case, qua nt1m w cl l rum ba - of 36 givcs thc la g st change as show n in the F igut-c 5 .

0 nc method of reducing the OFF-statc probc signal w ithout aHcct ing the ON -statc signal is using a

D B R m in or hav ing low ref 1eCn u ty on top of the sw itch [2] . Thc D BR mirror can cause destm ct ivc

int ed efe nce bctw ecn tw o probe signal s a d, signi f icantly reducing the OFF-sa te probe output . At ON -

state, the out of phase condit ion is no longe - val id a d thc D BR min or does not ag ed much- T he

c& ct of m addit ional D BR min or cm be show n in Figurc 5 who -c 5% D BR m ir ror was t- cd. It is

show n that thc D BR m irror sP in cand y rcd¤ cs thc OFF-statc signal w ithout m ecu m ON -sta c

signal much . Dctai l s M a lt-analy sis w i l l be prcsa Ited at thc cOlu g o - c.

, C o n cl u si on

W e hav e studied the nonl inearit y of GaA s/A lGaA s M QW s a d calculated the absorpt ion sped m m .

T hc rca nts agrce w el l w ith the cx pcr intents [3,4] . W c modclcd al l -opt ical sw itch using it . W i£ a giv cn

pump pow er, w e dd em i t- d the opt imal numb er of M QW s hav ing thc max imum t ransmission chm ¤

A nd w c improv ed the ON /OFF rat io of the sw itch output using D BR mirror. In addit ion, w c m alyzcd

a sw itch a rt¤ turc w ith D BR m irror mat has improvcd 0 N /OFF rat io .
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Fig.l SUMacc reflection g lo p- al switch using mult iplc qua ntm wells.

3.5 ,

( ES E - ¿)

= O

1 |
o.5 | Ppurr- = 1200W/ c m2

0 h

14 14 2 14 4 14 6 14 8 1.5 15 2 15 4 15 6

PHOTO N ENERGY ( eV)
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