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(Bit-Rate Analysis of Various Symmetric ESQWs SEED
under Optimized Input Power)
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3 2}7] AP 42K symmetric self elctro-optic effect device, S-SEED)®] Aol glexl ¥ oA} 3
AR e AN} ogF 2L dl 7R ESQWs S-SEED 72E aEfsigrh o ukab 8l
(AR-coated) ESQWs S-SEED, back-to-back AR-coated ESQWs S-SEED, vltiA] 3+-7=(AFP)
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H], On/Off ¥kAHE xjole}l 7H8- AxMI%%S ohmic heating® o171AF E3Hexciton saturation)$] °38fo
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Abstract

We investigate the effects of high input power on the performance of optical bistable symmetric
self-electooptic effect devices (S-SEEDs) using extremely shallow quantum wells (ESQWs). In this
study, we consider the four ESQWs SEEDs; anti-reflection (AR)-coated ESQWs S-SEED,
back-to-back AR-coated ESQWs S-SEED, asymmetric Fabry-Perot (AFP)-ESQWs S-SEED, and
back-to-back AFP-ESQWs S-SEED. As the input power increases, device performances such as
on/off contrast ratio, on/off reflectivity difference are seriously degraded because of ohmic heating
and exciton saturation. On the other hand, switching speed of the device increases up to certain
value and then begins to decrease. With reasonable optimization of the input power for the best
switching speed operation of the devices in a cascading optical interconnection system, we simulate
and analyze the system bit-rate of the various ESQWs S-SEEDs, for a mesa of 5X5 ;zmz size,
changing the number of quantum wells for the external bias of 0 V and -5 V.
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Table 1. Performance Estimation of the E-SEED.
| Device Ve = 0 [V] V.- 5 [V]
Naw Capacitance P, AR ' I P, AR s
[£F] mwl | el | P vbpst | W | el | “F | oMbps]

32 55 1.02 9.92 1.27 61.2 - - - -
36 49 0.83 9.35 1.29 855" 1.39 17.85 1.48 120
40 44 0.63 8.42 1.30 83.7 1.38 16.93 1.49 36.1
48 38 0.38 6.48 1.31 62.0 1.25 16.35 157 79.4
56 3.1 0.24 4.06 1.25 335 1.16 14.73 1.63 106.1
60 30 0.20 2.95 1.21 22.7 1.06 13.61 1.65 109.17
68 2.7 0.12 1.11 1.10 6.0 0.92 11.51 1.69 105.9
76 2.3 0.03 0.15 1.02 0.3 0.80 9.58 1.75 95.2

BVPE Ngol $71l w2t F& AA-L F+9 F
7holl 7115k zhAglc} - wloles 0 VO 5V
oflA] Ngp = 40 gt BVPEL zbzt ¢F 1.25 mW,
311 mW ©°]Z Ng = 60 disixe zHt 045
mW, 251 mW7F dejgic). Aapgeg P I 1o
BojAl wiel 3ho] Ng,2l F71l wet i 3hA Rk
2% 9(a)9} 9(b)= £ nwpolols 0V, -5 Vo4
2| New®] wislol w}E AR} (R Belch Ve =
0 Volle} o CRghE 0.38 mhe] Ao} Ny = 480
ialed 1.310)3 ARE Nyt 27131l wle} dhxz]e
2 2gich. 28 10{a)+ E-SEEDS- AMg3l 33h4
22 Ay 9H5 A2 vE Ho|EE H). T
= 0 Vol)l&] N, = 36 91 E-SEEDE: P, = 0.83 mW, AR
= 9.35 %, CR = 1.299)|4 86 Mbpse] Hd] v]=
°olEE malrh wg, Vo= -5 Vol N, = 60<)
E-SEED:= P, = 1.06, AR = 13.61%, (R = 1.65¢]
A Hof BlE #HolE 109 MbpsE zZH=t}. |5 A}
2] E-SEED: wiwislA] 0 V vlolel 2o ®He) -5
V njojois slolli o] $& HIE Ho]lE A%e By
S o 4 it
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S4e

2. BBE-SEED
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Table 2. Performance Estimation of the BBE-SEED.
Device V. = 0 [V] Ve = -5 [V]
Naw Capacitance P, AR s P, AR b
[{F] mwl | 260 | T ivbpst | mw) | 26 | B | IMbps]
40 17 2.07 1354 1.44 83.1 2.12 17.84 157 238
48 144 1.46 12.64 154 | 1002 | 185 1895 1.74 385
52 133 1.29 11.48 155 97.4 173 18.66 1.79 429
60 116 108 | 942 159- | -904 159 | 18161 190 52.2
68 103 0.96 777 1.63 82.0 1.46 17.27 2.04 59.0
84 8.4 055 | 506 171 417 | 137 | 1393 | 219 | 649
88 8.0 0.47 4.47 1.73 339 1.34 13.41 2.26 65.7"
9% 73 0.36 3.45 175 22.4 1.28 12.08 2.38 64.6

t} 13 10(b)x BBE-SEEDE AR #3tdom
AY A7" 293 Aade vlE HeolE 548 X
e} Ve = 0 VellAl Ny = 48%) BBE-SEED: P,
= 146 mW, AR = 1264 %, CR = 15414 100
Mbps®] #Hu| H|E #He|EE Held V, = -5 V&
790l Ny = 88% 7}%1 BBE-SEED= P, = 1.34
mW, 4R = 1340 %, CR = 2.26°014 66 Mbps®]
H) HE He|EE Rtk A3} 5]
BBE-SEED+= E-SEED®| Z$-eb= HHiZ V., =
-5 Vellxg A9Re} V., = 0 Velld o] £& "B
ol A%e mels & % 9t

o=
3. AE-SEED

ol&

2 AE-SEEDY] X%&o] #4%c}l. AFP cavity 7&
o] A FREAL 3 AA BT 2 ohmic
heating®] 33F% WAEIh N, = 402] AE-SEED
9] BVPE V. = 0V, -5 Velli] zkz+ ¢F 1.17 mW,
3.02 mW ¢ & 7Kt PE Npd 71l e
A ZAagelE 0. 2% et 9(f)ddlx Beizl
2 A V. = 0 VollA9] ) CREHE Ny = 38Y
o 23359 3L 7K Ve = -5 VellAe Ny, =
46 o 10389 & 7Ralch o] FReA gluiwia
AL ok Aol 2zl Foid 5 el

20 dy = % in(—EH) @

78 1(¢)ol Bzl 712Aaql

&2 F2F 7R

o] WAz olgdez 0 ¢ OF Auel
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Table 3. Performance Estimation of the AE-SEED.
Device Ve = 0 [V] Ve = -5 [V]
Naw Capacitance AR ; A
[{F] oo | 26 | | st | ) | 6 | | oo

16 105 2.85 13.12 1.74 294.0 - - - -
18 94 2.38 1291 1.96 3110 - - - -
20 8.6 2.04 11.89 2.20 300.7 2.06 16.69 2.66 106.4
24 72 143 9.28 2.82 2217 1.81 15.74 345 115.3
28 6.3 113 6.22 3.66 146.8 1.68 13.52 3.96 112.3
32 55 1.05 3.7 5.26 9.6 1.56 11.40 490 105.1
36 4.8 0.89 1.99 1751 49.8 1.44 9.21 6.74 90.9
40 44 0.54 0.69 5.27 11.8 1.56 6.39 6.34 78.3
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Table 4. Performance Estimation of the BBAE-

SEED.
N Device Ve = 0 {V]
Nq» |Capacitance| p, 4R s
(F] tmwl] 96) | F | iMbs]
26 255 - - - 152.2
28 23.8 293 | 1027 | 444 | 1559
30 22.3 2.70 9.66 558 | 1464
32 20.9 2.39 8.98 882 | 131.1
34 19.8 223 797 | 1682 | 1166
36 18.8 2.02 671 | 7516 | 946
38 180 1.71 547 |112.86| 695
40 17.0 1.39 430 | 2681 | 474
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