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Abstract

This thesis presents the television signal distribution via optical fiber cable that will be used
wide spread. The video signal can be sent via optical fiber cable with a good quality because the
bandwidth of optical fiber cable is very wide. The objective of this thesis is to build video and sound
signal distribution and distribute the signal in analog system. The television signal will be transformed
to light wave and send to the receiving point. The television signal can be recovered by transforming

the light wave to electrical signal. And then be distributed.
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MITBINMEToL 7 satse avaia Depletion layer Sunluai LED fazuganisdneugs

LED 7l lunnsdagsduleuas azliTana¥aULY Heterojunction aiflu PN Junction #¥iA9n
aunsaffiiilasaaframileusy uAlzzAUMAs Az ATTin I nIRLANsN At Feaziilusrsauun
WML uaziaminnuas amnuanssessaiinminm aufdusadnfauastiuafianreiuss duss
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nmaaesi 4 NIARALAMANTRTAdLLUAN AN 5.5 MHz
Funaunmaaes
1. Heudygnuging 1una 5 hadRayfa acad 1kHz L'Ehﬁ’a'uvgwmﬂuané’ryryﬁmﬁm
2. IadygnsevimaianaNeung R12 uiinuasslumns
3. RNANRTERtY AT 10 kHz AUl 10 MHz
4. Sndeynruenviumesenaanaiiuni R12 yn 1 Ao tufinuaaslumee
5. WReANTINAINANINLUANNG
HANNTVIAREY

FI']?’]\!iﬁJ‘?lﬂNﬂﬂ’]i‘Vlﬂﬁﬂ\i

AINAMH weawevinn(laas ATNAMH2) usadeinlaad
0.001 00125 . I 0.01 0.0125
0.02 ' 00125 - Svop: 0.0125
0.04 0.0156 ; 0.05 0.0156
0.06 0.0218 0.07 , 0.0218
0.08 0.0250 0.09 0.0250
0.1 0.0281 0.11 0.0281
0.12 0.030 013 0.0325
0.14 0.0350 0.15 . 0.0350
0.16 00350 0.17 0.0250
0.18 0.0600 0.19 0.0718
0.20 0.0625 0.21 0.0625
02 0.0718 0.23 00718
0.24 0.0781 0.25 0.0781
0.26 0.0781 0.27 0.0781
0.28 0.0781 0.29 0.0781
0.30 0.0562 0.31 0.0562
0.32 0.0343 0.33 0.0967
0.34 0.1219 0.35 0.2156
0.36 0.1938 037 0.1406
0.38 0.1594 0.39 0.2187
0.40 0.1156 0.41 0.3000
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ATNTMH?) WA YH(Tad) ANLEMH2 A Nmm(lans
0.42 0.1560 0.43 0.0656
0.44 0.0750 0.45 0.2344
0.46 0.1562 0.47 0.1000
0.48 0.40863 0.49 0.6875
050 0.1000 051 0.0812
0.52 0.0687 0.53 0.0343
0.54 0.0500 0.55 0.1094
0.56 0.2031 0.57 0.2031
0.58 0.2312 0.59 0.1469
0.60 0.2719 0.61 0.1625
0.62 0.1187 0.63 0.2375
0.64 0.3030 0.65 0.3710
0.66 0.3120 0.67 0.3120
0.68 0.2375 0.69 0.1156
0.70 0.1625 0.71 0.1625
0.72 0.0906 0.73 0.0906
0.74 0.1343 0.75 0.2031
0.76 0.2031 0.77 0.2031
0.78 0.1594 0.79 02500 ~
0.80 0.2530 0.81 0.2810
082 02625 083 0.2625
0.84 0.3000 0.85 0.3062
0.86 0.3062 0.87 0.3062
0.88 0.3125 0.89 0.3438
0.90 0.3625 0.9 0.2813
0.92 0.2437 0.93 0.1812
0.94 0.0968 0.95 0.0500
0.96 0.0500 0.97 0.1313
0.98 0.2000 0.99 0.2000
1.00 0.1906 1.01 0.1906
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AYLR(MH2) unawavinm(tas) ATNE(MH?) wrauvinnlans)
1.02 0.2187 1.03 0.2187
1.04 0.2187 1.05 0.2187
1.06 0.2187 1.07 0.2187
1.08 0.2187 1.09 0.2187
1.10 0.2187 1.1 0.2187
1.12 0.2187 1.13 0.1125
1.14 0.0875 115 0.0875
1.16 0.0875 1.17 0.0437
1.18 0.0750 1.18 0.1094
1.20. 0.1406 1.21 0.1406
1.22 0.1406 123 0.1406
124 0.1408 1.25 0.1406
1.26 0.1406 1.27 0.1406
1.28 0.1406 1.29 0.1406
1.30 0.1625 1.31 0.1500
1.32 0.1500 1.33 0.1500
1.34 0.1500 1.35 0.1375
1.36 0.1800 1.37 0.1500
1.38 0.1500 1.39 0.1500
1.40 0.1687 1.41 0.1840
1.42 0.1840 1.43 0.1840
1.44 0.1840 1.45 0.1406
1.46 0.1406 1.47 0.1406
1.48 0.1406 1.49 0.1094
1.50 0.1094 151 0.1125
1.52 0.125 153 0.1125
1.54 0.1125 1.55 0.1750
1.56 0.2000 1.57 0.2000
1.58 0.2000 1.59 0.2375
1.60 0.2500 1.61 0.2500
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ANTMH2) wreswayirn(taasi) AT IEIMH2) wsanuawinn(laas)
1.62 0.2500 1.63 0.2500
1.64 \ 0.1812 1.65 0.1812
1.66 0.1406 16.7 0.1094
1.68 0.1000 1.69 0.1000
1.70 0.1000 1.7 0.1000
1.72 0.1281 1.73 0.1281
1.74 0.1281 1.75 0.1281
1.76 0.1281 1.77 0.1281
1.78 0.1281 1.79 0.1281
1.80 0.1094 1.81 0.1094
1.82 © 10,1094 1.83 0.1094
1.84 0.1004 1.85 0.1094
1.86 0.1094 1.87 0.1406
1.88 0.1406 1.89 0.1406
1.90 0.1406 1.9 0.1469
1.92 0.1469 1.93 0.1469
1.94 0.1125 1.95 0.1125
1.96 0.1125 1.97 0.1125
1.98 0.1125 1.99 0.1219
2.00 0.1219 2.01 0.1594
2.02 0.1594 2.03 0.1594
204 0.1594 2.05 0.1687
2.06 0.1687 2.07 0.1687
2.08 0.1687 2.09 0.1375
2.10 0.1375 2.11 0.1375
2.12 0.1375 2.13 0.1375
214 0.1375 2.15 0.1375
2.16 0.1375 217 0.1375

. 2.18 0.1375 219 0.1375
2.20 0.1375 & 0.1750

g 21
N 22
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ATIMH2) unauevnnlaad AMLTMH:) wssAuevinn(loas
2.22 0.1750 2.23 0.1750
2.24 0.1750 2.25 0.2187
2.26 0.2187 2.27 0.2187
2.28 0.2187 2.29 0.2469
2.30 0.3094 2.3 0.4000
2.32 0.5312 2.33 0.6625
2.34 0.6062 2.35 0.4375
2.36 0.2875 237 0.1875
2.38 0.1500 2.39 0.1250
2.40 0.1250 2.41 0.1250
2.42 0.1250 2.43 0.1500
2.44 0.1500 2.45 0.1500
2.46 0.1500 247 0.1500
2.48 0.1500 2.49 0.1375
2.50 0.1375 2.51 0.1375
2.52 0.1000 2.53 0.1000
2.54 0.1000 2.55 0.0625
2.56 0.0625 257 00687
2.58 0.0687 2.59 0.0687
2.80 0.0687 2.61 0.0937
2.62 0.0937 2.63 0.0937
2.64 0.0837 2.65 0.0937
2.66 0.1125 2.67 0.1125
2.68 01125 2.69 0.1125
2.70 0.1000 2.7 0.1000
272 0.1000 2.73 0.1000
2.74 0.0750 2.75 0.0687
276 0.0687 2.77 0.0687
278 0.0687 2.79 0.1187
2.80 0.1313 2.81 0.1313
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AINT(MHZ unauevm(laas) ANEMHZ wnauayivn(laas)
282 01313 2.83 0.1313
284 01313 2.85 01375
2.86 0.1375 2.87 0.1375
2.88 0.1375 2.89 0.1375
2.90 0.1375 2.91 0.1375
292 0.1375 2.93 0.1375
2.94 0.1375 2.95 0.1375
2.96 0.1125 297 0.1125
2.98 0.1 125 2.99 0.1125
3.00 0.11256 3.01 01313
3.02 0.1313 3.03 0.1313
3.04 01313 3.05 0.1438
3.06 0.1438 3.07 0.1438
3.08 0.1500 3.08 0.1500
3.10 0.1500 3.11 0.1500
3.12 0.1500 3.13 -0.1500
3.14 0.1500 3.15 0.1125
3.16 0.1125 3.17 0.1000
3.18 0.1000 3.19 0.1000
3.20 0.1000 321 0.1250
3.22 0.1250 3.23 0.125
3.24 0.1250 325 0.1250
3.26 0.1250 3.27 0.1187
3.28 0.1187 3.29 0.1187
3.30 0.1187 3.31 0.1500
3.32 0.1500 3.33 0.1500
3.34 0.1812 3.35 0.1812
3.36 0.1812 3.37 0.1812
3.38 0.1812 3.39 0.1812
3.40 0.1812 3.41 0.1500




41

AYLEIMH?) wnaavimtaas) ANNEIMH2) wsauviwn(loas)
3.42 0.1500 3.43 0.1500
3.44 0.1500 3.45 0.1375
3.46 0.1375 3.47 0.1375
3.48 0.1313 3.49 0.1313
3.50 0.1000 3.51 0.1000
3.52 0.1375 3.53 0.1375
3.54 0.1375 3.55 0.1375
3.56 0.1375 3.57 0.1375
3.58 0.1063 3.59 0.1063
3.60 0.1063 3.61 0.1063
3.62 0.1063 3.63 0.1063
3.64 0.1063 3.65 0.1063
3.66 0.1063 3.67 0.1063
3.68 0.1063 3.69 0.1063
3.70 0.1063 3.71 0.1500
3.72 0.1500 373 0.1500
3.74 0.1500 3.75 0.1500
3.76 0.1500 3.77 0.1500
3.78 0.1500 3.79 0.1500
3.80 0.1125 3.81 0.1125
3.82 0.1125 383 0.1125
3.84 0.1125 3.85 0.1125
3.86 0.1125 3.87 0.1125
3.88 0.1125 3.89 0.1125
3.90 0.1125 3.91 0.1125
3.92 0.1125 3.93 0.1125
3.94 01125 3.95 0.1125
3.96 0.1125 3.97 0.1125
3.98 0.1125 3.99 0.1250
4.00 0.1250 4.01 0.1250
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ANRIMHZ wesavinw(taas) AEIMHZ) wsasuevim(taas)
4.02 0.1250 4.03 0.1250
4.04 0.1125 4.05 0.1125
4.06 0.1125 40.7 0.1125
4.08 0.1125 4.08 0.1125
4.10 0.1125 4.11 0.1125
4.12 0.1125 413 0.0937
4.14 0.0937 4.15 0.0937
416 0.1000 417 0.1000
4.18 0.1000 4.19 0.1063
4.20 0.1063 421 0.1063
4.22 0.1125 423 0.1125
4.24 0.1125 4.25 0.1125
4.26 0.1125 4.27 0.1125
4.28 0.1125 4.29 0.1125
430 0.1125 431 0.1125
4.32 0.1125 4.33 0.1125
4.34 0.1125 435 0.1125
4.36 0.1125 4.37 10125
4.38 0.1000 4.39 0.1000
4.40 0.1000 441 0.1125
4.42 0.1125 4.43 0.1125
424 0.1125 4.45 0.1125
4.486 0.1125 4.47 0.1125
4.48 0.1125 4.49 0.1125
4.50 0.1125 4.51 0.1125
4.52 0.1125 4.53 0.1125
4.54 0.1125 4.55 0.1125
456 01125 457 0.1125
4.58 0.11256 459 0.0875
4.60 0.0875 4.61 0.0875
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AYLEMHzZ wAweYnnlaas) ATNG(MH2) wsanuavimm(taash
4.62 0.0875 4.63 0.0875
464 0.0875 465 0.0875
4.66 0.0750 467 0.0750
4.68 0.0750 469 0.0750
4.70 0.0937 4.7 0.0937
4.72 0.0937 4.73 0.0937
4.74 0.0937 4.75 0.0937
476 0.0937 477 0.0937
4.78 0.0937 4.79 0.0937
480 0.0937 4.81 0.0937
4.82 0.0937 483 0.0937
484 0.0037 4.85 0.0937
4.86 0.0875 4.87 0.0875
488 0.0875 4.89 0.0875
4.90 0.0875 49 0.0875
4.92 0.0875 4.93 0.0875
494 0.0875 495 0.0875
496 0.0750 4.97 0.0750
4.98 0.0750 499 0.0750
5.00 0.0750 5.01 0.0750
5.02 0.0750 5.03 0.0750
5.04 0.0750 505 0.0750
5.06 0.0750 5,07 0.0750
5.08 0.0750 5.08 0.0780
5.10 0.0780 511 0.0750

" 5.12 0.0750 5.13 0.0750
5.14 0.0750 5.15 0.0750
5.16 0.0750 517 0.0875
5.18 0.0875 5.19 0.0875
520 0.0875 5.21 0.1000
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AMAMH2) wrAuaYinn(taas) AYEIMH2 unanavn(loas)
5.22 0.1000 5.23 0.1000
524 0.1375 5.25 0.1375
5.26 0.1375 5.27 0.1938
5.28 0.2312 529 0.2750
5.30 0.3312 6.31 0.4063
532 0.5062 533 0.6562
534 0.8594 535 1.203
5.36 1.703 5.37 2.516
5.38 3625 5.39 4.250
5.40 4.156 5.41 3.875
5.42 3.750 543 3.750
5.44 3.938 5.45 4344
4.48 5.187 547 6.125
5.48 7.375 5.49 8.253
450 8.438 5.51 7.875
5.52 6.875 5.53 5875
5.54 5.125 5.55 4.625
5.56 4.250 5.57 4.000
5.68 3.875 5.59 3813
5.60 3.875 5.61 3875
5.62 4.000 5.63 4.062
5.64 4.620 5.65 3.875
5.66 3.500 5.67 3125
5.68 2.625 5.69 2.250
5.70 1.875 5.7 1525
5.72 1.312 5.73 1.000
5.74 0.8750 575 0.6250
5.76 0.5000 5.77 0.3750
578 0.3125 5.79 0.2500
5.80 0.2500 5.81 0.2500
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AITMH wreAuawimlaad ANEIMH2) wsanueivm(taas)
5.82 0.2500 5.83 0.2500
5.84 0.2500 5.85 0.2500
5.86 0.2500 5.87 0.2500
5.88 0.2500 5.89 0.2500
5.80 0.2500 591 0.2500
5.92 0.3125 5.93 0.3125
594 03125 5.95 0.3125
5.96 0.3125 5.97 0.1325
5.98 03125 5.99 03125
6.00 0.3125 6.01 0.3125
6.02 0.3125 6.03 0.3125
6.04 0.3125 6.05 0.3125
6.06 03125 6.07 0.3125
6.08 0.31256 6.09 0.3125
6.10 03125 8.1 03125
6.12 0.3125 6.13 0.3125
6.14 0.3125 6.15 0.3125
6.16 0.3125 6.17 03125
6.18 0.3125 6.19 03125
6.20 0.3125 6.21 03125
6.22 03125 6.23 0.3125
6.24 0.3125 6.25 0.3125
6.26 0.3125 6.27 0.3125
6.28 0.3125 6.29 0.3125
6.30 03125 6.31 0.3125
6.32 0.3125 6.33 03125
6.34 0.3125 6.35 0.3125
6.36 0.3125 6.37 0.3125
6.38 0.3125 6.39 0.3125
6.40 0.3125 6.41 03125
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ATIGMH?) wnAueYHn(laas) AIUBMHZ) wsanavinn(laash
6.42 0.3125 6.43 03125
6.44 0.3125 6.45 0.3125
6.46 03125 6.47 03125
6.48 03125 6.49 0.3125
6.50 0.3125 6.51 0.3125
6.52 03125 6.53 03125
6.54 0.3125 6.55 0.3125
6.56 0.3125 6.57 0.3125
6.58 0.3125 6.59 03125
6.60 0.3125 6.61 03125
6.62 03125 6.63 0.2500
6.64 0.2500 6.65 0.2500
6.66 0.2500 6.67 0.3750
6.68 0.3750 6.69 0.3750
6.70 0.3750 6.71 0.3750
6.72 0.3750 6.73 0.3750
6.74 0.3750 6.75 03750
6.76 0.3750 6.77 0.2500
6.78 0.2500 6.79 0.2500
6.80 0.2500 6.81 0.2500
6.82 0.2500 6.83 0.2500
6.84 0.2500 6.85 0.2500
6.86 0.2500 6.87 0.2500
6.88 0.2500 6.89 0.2500
6.90 0.2500 6.91 0.2600
6.92 0.2500 6.93 0.2500
6.94 0.2500 6.95 0.2500
6.96 0.2500 6.97 0.2500
6.98 0.2500 6.99 02500
7.00 0.2500




frequency

77 415 newluanpuauTRvesuLusnIaNaL
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NMAREST 5 nIARaLAMANTRTELLUATIAARAIART 5.5 MHz
Tumeunmaaes
1. Jeudtyanuglend 1um 5 aasfanita Asad 1kHz Lil"}'?l'ﬁuvgwmml.ﬂnd’rgrmmmw
2. IadnyqnuevimaaNANSumIY R10 tufinasslumis
3 Lﬁ'umm‘r"{ﬂmﬁmmwmﬁaz 10 kHz AuTN 10 MHz
4. IndnygyrnsaninaanaNFmaL R10 Y0 1 ArAnA Tufinuaalummg

D Wﬁﬂﬂﬂﬂ'ﬂ'ﬂ".ﬂﬂ’]i"]\iﬂuﬁﬂﬂﬂ

HANITNAREN
AT NIUANEANTTAREN
AYNA(MH2) wAwevinm(laas) ATTNA(MH?) wsanayiwn(laas)

0.001 4.533 0.01 4533
0.02 4.533 0.03 4533
0.04 4.562 0.05 4.562
0.06 4.562 0.07 4.562
0.08 4.504 0.09 4.594

0.1 4.625 0.11 . 4,625
0.12 4.625 013 4.625
0.14 4.625 015 4.625
0.16 4.625 017 4.625
0.18 4.625 0.19 4.625
0.20 4.625 021 4.625
0.22 4625 023 4.625
0.24 4.625 0.25 4.925
0.26 4.625 0.27 4.625
0.28 4.625 0.29 4.625
0.30 4.625 0.31 4.625
0.32 4.625 0.33 4.625
0.34 4562 0.35 4594
0.36 4.594 037 4.594
0.38 4594 0.39 4.594
0.40 4.594 0.41 4.504
0.42 4.594 0.43 4.594
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ANTIMH2) weauimm(laad) AITIMH2) A viv(taas
0.44 4.594 0.45 4.594
0.46 4.594 0.47 4.594
0.48 4.594 0.49 4.594
0.50 4.594 0.51 4.594
0.52 4.594 0.53 4.562
0.54 4.562 0.55 4.562
0.56 4.562 0.57 4.531
0.58 4531 0.59 4.531
0.60 4.531 0.61 4594
0.62 4.594 0.63 4531
0.64 4531 0.65 4.531
0.66 4.562 0.67 4.562
0.68 4.562 0.69 4.562

070 4562 071 4531
0.72 4.531 0.73 4.531
0.74 4.531 0.7 4.531
0.76 4.531 0.77 4.500
0.78 4500 0.79 4,500
0.80 4.469 0.81 4.469
0.82 4.469 0.83 4.469
0.84 4.469 0.85 4.469
0.86 4.469 0.87 4.469
0.88 4.500 0.89 4.500
0.90 4.500 09 4500
0.92 4.500 0.93 4.500
0.94 4.500 0.95 4.500
0.96 4.469 0.97 4.469
0.98 4.469 0.99 4.469
1.00 4.469 1.01 4.469
1.02 4.469 1.03 4.469
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ATNT(MHZ wesuiHm(laad) ANNEMH?) wsanuvinn(laas)
1.04 4.469 1.05 4.469
1.06 4.469 1.07 4.469
1.08 4.500 1.09 4.500
1.10 4.469 1.1 4.469
1.12 4.469 113 4.469
1.14 4.469 115 4.469
1.16 4.437 117 4.437
1.18 4.437 119 4.406
1.20 4.406 1.21 4.406
1.22 4.406 1.23 4.406
1.24 4.406 125 4.406
1.26 4.406 127 4.406
1.28 4.406 1.29 4.406
1.30 4.406 131 4.406
1.32 4.406 1.33 4.406
1.34 4.406 1.35 4.406
1.36 4.406 1.37 4.406
1.38 4.406 1.39 4.406
1.40 4.375 141 4.375
1.42 4.375 1.43 4.375
1.44 4.375 1.45 4.375
1.46 4.375 1.47 4.375
1.48 4.375 1.49 4.375
1.50 4.375 151 4.344
152 4.344 153 4.344
154 4.344 155 4312

156 4.312 1.57 4312
1.58 4.312 1.59 4312
1.60 4312 161 4312
1.62 4.312 1.63 4.312
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ALAIMHz e vim(taas) ANNTMH?) wsanuwinmlaas)
1.64 4.312 1.65 4.312
1.66 4.312 1.67 4.312
1.68 4312 1.69 4.312
1.70 4.312 1.71 4312
1.72 4312 1.73 4.312
1.74 4.312 175 4312
1.76 4312 177 4.312
1.78 4312 1.79 4312
1.80 4.281 1.81 4.250
1.82 4,250 1.83 4187
1.84 4.187 1.85 4.187
1.86 4.187 1.87 3187
1.88 4.187 1.89 4.219
1.90 4.219 1.91 4.219
1.92 4219 1.93 4.219
1.94 4.219 1.95 4219
1.96 4219 1.97 4.219
1.98 4.219 1.99 4.219
2.00 4.219 2.01 4.219
2.02 4.219 2.03 4219
2.04 4218 2.05 4.219
2.06 4.219 2.07 4.187 )
2.08 -4.187 209 4.187
2.10 4.156 2.11 4156
2.12 4.156 2.13 4.156
2.14 4.156 2.15 4.125
2.16 4.094 2.17 4.094
218 4.094 2.19 4,094
2.20 4,094 2.21 4.062
222 4.062 2.23 4.031
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AYLEMHz) wsasuevrmtaas) ATIT(MHz) wsaAuvivm(tans)
2.24 4.031 225 3.969
2.26 3.906 2.27 3.906
2.28 3.844 2.29 3.844
2.30 3.688 2.31 3.688
2.32 3.500 2.33. 3.500
2.34 3.500 2.35 3.625
2.36 3.750 237 3.813

238 3.875 2.39 3.875
2.40 3.813 2.4 3.750
2.42 3813 2.43 3.875
244 3.938 2.45 4.000
2.46 4.000 2.47 4.000
2.48 4.000 2.49 4.000
2.50 4.000 2.51 4.000
252 4.000 253 3.906
254 3.906 2.55 3.906
2.56 3.906 257 3.906
258 3906 259 3906
2.60 3.906 261 3875
2.62 3.875 2.63 3.875
264 3.875 2.65 3.875
2.66 3875 2,67 3.875
2.68 3.875 2.69 3.750
2.70 3.750 2.71 3.750
272 3.750 2.73 3.781
274 3.781, 2.75 3.781
2.76 3.781 2.77 3.750
2.78 3.750 2.79 3.780
2.80 3.750 2.81 3.750
2.82 3.750 2.83 3.750
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ALRIMH2) wsesuavimm(taad) AN (MH2) wranu Y Hn(taas)
284 3.750 2.85 3.813
2.86 3.844 2.87 3.906
2.88 3.906 2.89 3.938
2.90 3.938 2.91 3.938
2.92 3.938 2.93 3.938
2.94 3.938 2.95 3.938
296 3.938 297 3.938
2.98 3.938 2.99 3.938
3.00 3.938 3.01 3.938
3.02 3.938 3.03 3.938
3.04 3.938 3.05 3.938
3.06 3.938 3.07 3.938
3.08 3.938 3.09 3.938
3.10 3.938 3.1 3.938
3.12 3.969 3.13 3.969
314 3.969 3.15 3.969
3.16 3.969 3.17 3.969
3.18 3.969 3.19 3.969
3.20 3.969 321 3.969
3.22 3.969 323 3.969
3.24 3.906 3.25 3.906
3.26 3.906 3.27 3.906
3.28 3.906 3.29 3.906
3.30 3.906 3.31 3.906
3.32 3.906 3.33 3.906
3.34 3.906 3.35 3.906
3.36 3.906 3.37 3.906
3.38 3.906 3.39 3.906
3.40 3.906 3.41 3.906
3.42 3.906 3.43 3.906
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ALA(MHZ wreaueyimmtaas) ATIEIMH?) uraAuYnnlaas)
3.44 3.096 3.45 3.906
3.46 3.906 3.47 3.906
3.48 3.906 3.49 3.906
3.50 3.906 3.51 3.906
3.52 3.906 3.53 3.906
3.54 3.906 3.55 3.906
3.56 3.906 3.57 3.906
3.58 3.906 3.59 3.906
3.60 3.906 3.61 3.906
3.62 3.906 3.63 3.906
3.64 3.906 3.65 3.906
3.66 3.906 3.67 3.906
3.68 3.906 3.69 3.906
3.70 3.906 3.71 3.906
3.72 3.906 3.73 3.906
374 3.906 3.75 3.906
3.76 3.906 3.77 3.906
3.78 3.906 3.79 3.906
3.80 3.906 3.81 3.906
3.82 3.906 3.83 3.906
384 3.906 3.85 3.906
3.86 3.906 3.87 3.906
3.88 3.906 3.89 3.906
3.90 3.906 3.91 3.906
3.92 3.906 393 3.906
394 3.906 3.95 3.906
3.96 3.906 3.97 3.906
3.98 3.906 . 3.99 3.906
4.00 3.906 4.01 3.906
4.02 3.906 403 3.906
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ATIEMHz wesuemm(laad) AT (MH2) wsaauevnn(lags)
4.04 3.906 4.05 3.906
4.06 3.906 407 3.875
4.08 3.875 4.09 3.875
4.10 3875 4.11 3.844
4.12 3.844 413 3.844
4.4 3844 4.15 3.844
4.16 3.844 417 3.844
4.18 3.844 4.19 3813
4.20 3.813 4.21 3.813
422 3813 4.23 3813
424 3.813 4.25 3.813
426 3813 427 3813
428 3.813 4.29 3.813
4.30 3813 431 3813
432 3813 433 3813
434 3813 435 3.781
436 3.781 437 3.781
438 3.781 4.39 3.750
4.40 3.750 4.41 3.750
4.42 3.750 4.43 3.750
4.24 3.760 4.45 3.750
4.46 3.750 4.47 3.750
4.48 3.750 449 3.750
4.50 3.750 4.51 3.750
4.52 3.750 4.53 3.750
4.54 3.750 455 3.750
4.56 3.719 4.57 3719
458 3.719 459 3.719.
4.60 3.656 4.61 3.656
462 3.656 4.63 3.656
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A ITMH2 wreauvinn(lags) AMURIMHz) wrenuiaYirm(laas)
464 3.656 4.65 3.656
4.66 3.594 4.67 3.594
4.68 3.504 4.69 3.594
4.70 3.504 4.7 3.594
4.72 3.594 4.73 3.594
4.74 3.594 4.75 3.594
4.76 3.504 4.77 3.594
478 3.594 4.79 3.594
4.80 3.594 4.81 3.594
4.82 3594 4.83 3.504
4.84 3.594 485 3.504
4.86 3.594 487 3.594
4.83 3.594 4,89 3.631
4.90 3.531 4.91 3.531
492 3.500 493 3.500
4.94 3.500 4.95 3.469
4.96 3.438 497 3.438
498 3.406 499 3.4086
5.00 3375 501 3.375
5.02 3375 5.03 3313
5.04 3.313 5.05 3.313
5.06 3.281 5.07 3.250
5.08 3.250 5.09 3.250
5.10 3.188 5.11 3.188 ]
5.12 3125 5.13 3.125
5.14 3125 5.15 3125
5.16 3.063 5.17 3.063
5.18 3.063 5.19 3.063
5.20 3.063 521 3.063
5.22 3.063 5.23 3.063




57

ATLE(MH2) wseouaviyn(laad) ATIEIMH2) wsAuYv(laas)
5.24 3.063 5.25 3.063
5.26 3.063 5.27 3.00
5.28 3.00 5.29 2.938
5.30 2.906 531 2.875
5.32 2.844 5.33 2.781
5.34 2.750 535 2.719
5.36 2.656 5.37 2.594
5.38 2.531 5.39 2438
5.40 2.344 5..41 2.250
5.42 . 2.156 5.43 2.031
5.44 1.878 5.45 1.687
5.46 1.500 5.47 1.281
5.48 1.000 5.49 0.906
550 0.875 5.51 0.718
5.52 0.750 5.53 0.875
5.54 1.082 5.55 1.437
5.56 1.812 5.57 2.156
5.58 2.438 5.59 2.656
5.60 2.813 5.61 2.969
5.62 3219 5.63 3.438
5.64 3.625 5.65 3781
5.66 3.875 5.67 3.906
5.68 3.688 5.69 3.563
5.70 3.469 5.71 3.469
572 3.500 6.73 3.625
5.74 379 5.75 3.781
5.76 3.844 5.77 3.875
5.78 3.875 5.79 3.906
5.80 3.908 581 3.906
5.82 3.906 5.83 3.906
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ANTIMHZ) e imm{laas) ALEMHZ uwavAuin(laas
5.84 3.906 5.85 3.938
5.86 3.938 5.87 3.938
5.88 3.938 5.89 3.938
5.90 3.938 591 3.938
5.92 3.938 583 3.938
5.94 3.938 5.95 3.938
5.96 3.938 597 3.938
5.98 3.906 5.99 3.906
6.00 3.875 6.01 3.875
6.02 3.875 6.03 3875
6.04 3.875 6.05 3.875
6.06 3.875 6.07 3.875
6.08 3875 6.09 3875
6.10 3.875 6.11 3.875
6.12 3.875 6.13 3.813
6.14 3.813 6.15 3.813
6.16 3.813 6.17 3.813
6.18 3.813 6.19 3.813
6.20 3813 8.21 3.813
6.22 3813 6.23 3813
6.24 3.813 6.25 3.813
6.26 3.813 6.27 3.813
6.28 3813 , 629 3.813
6.30 3813 6.31 3.750
6.32 3.750 6.33 3.750
6.34 3.750 6.35 3.750
6.36 3.750 6.37 3.688
6.38 3.688 6.39 3.688
"6.40 3.688 6.41 3688 - -
6.42 3.688 6.43 3.688
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ATNB(MHZ wredavinn(taas) AYIAMH2 wseauyivmlans)
6.44 3.625 6.45 3.625
6.46 3.625 6.47 3.625
6.48 3.625 6.49 3.625
6.50 3.625 6.51 3.625
6.52 3.625 6.53 3.625
6.54 3.653 6.55 3.653
6.56 3.663 6.57 3.653
6.58 3.500 6.59 3.500
6.60 3.500 6.61 3.500
6.62 3.500 6.63 3.500
6.64 3.438 6.65 3.406
6.66 3.375 6.67 3.313
6.68 3.281 6.69 3.219
6.70 3.031 6.71 2.875
6.72 3.000 6.73 2.969
6.74 2.781 6.75 3.156
6.76 3.156 6.77 3.063
6.78 3.031 6.79 3.031
6.80 3.031 6.81 3.031
6.82 3.031 6.83 3.031
6.84 3.031 6.85 3.156
6.86 3.219 6.87 3.281
6.88 3.250 6.89 3.250
6.90 3.250 6.91 3.250
6.92 3.281 6.93 3.281
6.94 3.281 6.95 3.219
6.96 3.188 6.97 3.186
6.98 3.094 6.99 3.063
7.00 3.063 -
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High Speed Low Cost -
Fiber Optic Transmitter

Technical Data

Description

The HFBR-14XX fiber optic
transmitter contains an 820 nm
GaAlAs emitter capable of
efficiently launching optical
power into four different optical
fiber sizes: 50/125 um, 62.5/125
um, 100/140 pm, and 200 um
PCS. This allows the designer
flexibility in choosing the fiber
size. The HFBR-14XX is
designed to operate with the
Hewlett-Packard HFBR-24XX
fiber optic receivers.

The HFBR-14XX transmitter's

increased reliability of the

_transmitter. The HFBR-14X4

high power transmitter is
optimized for small size fiber

“and typically can launch

—~15.8 dBm optical power @ 60 -
mA into 50/125 pum fiber and
~12 dBm into 62.5/125 um fiber.
The HFBR-14X2 standard
transmitter typically can couple
<11.5 dBm of optical power

@ 60 mA into 100/140 um fiber’
cable. It is ideal for large size
fiber such as 100/140 um. The
high power level is useful for

" systems where star couplers,

HFBR-14X2 and
HFBR-14X4 Series

Houséd Product

267

ancoe &1L

CATHOOE _’J

B

SOTTOM VIEW

PN T INDICATOR

Unhoused Product

PIN | FUNCTION

NG,

2 | ANOOE
3* | CATHQOE
ar | NG

st | N.C.

(] ANODE
7 | ANODE
o | NC

*PINS 2.8 ANO 7 ARE
ELECTRICALLY
CONNECTED TO
NEADER

tPINS 1.4,8, ANO S
ARE ELECTRICALLY
COMNECTED

high coupling efficiency allows taps, or inline connectors create 7l ':" 'A‘;':’:"
the emitter to be driven at low large fixed losses. 49°4 ) 2 | catwope
. ™ 3 3 | anooe

current levels resulting in low 4 | ancoe
power consumption and SOTTOM view
Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Reference

Storage Temperature T -55 +85 °®

Operating Temperature T, —40 +85 °C

Lead Temp_ +260 °C

Soldering -

Cycle Time 10 sec

f‘ orwtard Peak 200 mA Note 1

npu

Current - DC . 100 mA

Reverse Input Vaa ) 1.8 \4

Voitage
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Consistent coupling efficiency

is assured by the double-lens
optical system (Figure 1). Power
coupled into any of the three
fiber types varies less than 5 dB

CAUTION: The small junction sizes inherent to the design of this
component increases the component’s susceptibility to damage from
electrostatic discharge (ESD). It is advised that normal static
precautions be taken in handling and assembly of this component to

from part to part at a given
drive current and temperature.
The benefit of this is reduced
dynamic range requirements on
the receiver. g

prevent damage and/or degradation which may be induced by ESD.

Electrical/Optical Specifications —40°C to +85°C unless otherwise specified.

Parameter Symbol | Min.| Typ."* | Max. | Units| Conditions Reference
Forward Voltage. Ve 148 170 | 2.09 vV (I,=60mA Figure 9
: 1.84 I, = 100 mA
Forward Voltage V/T -0.22 mV/°C| I, =60 mA - Figure9
Temperature Coefficient -0.18 I, =100 mA
Reverse Input Voltage Var 1.8 38515 V | ;=100 pA
Center Emission X 792 { 820 865 | nm
Wavelength
Diode Capacitance C; 55 . pF | V=0,
- . f=1MHz
Optical Power BTy, ~0.006 dBrC| I=60mA
Temperature Coefficient —0.010 =100 mA
- Thermal Resistance 0, 260 *Cw Notes 3, 8
Numerical Aperture NA, . 0.31
(HFBR - 14X4)
Numerical Agerture NA .. 0.49
(HFBR - 14X2)
Optical Port Diameter D, xe 150 pm Note 4
(HFBR - 14X4)
Optical Port Diameter D 290 pm Note 4
(HFBR - 14X2)

5-24
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Electrical /Optical Specifications —40°C to +85°C unless otherwise specified ’
{ HFBR-14X4 Peak Output Power Measured Out of 1m of Cable
- Parameter | Symbol | Min.| Typ. | Max. Units Conditions Reference
: -18.8] -15.8 | -13.8 T =25°C|1.=60mA
. 50/125 pm P. ~ : A P )
" Fiber Cable - -19.8 -12.8 | dBm
'NA=020. C173| -13.8 | -114 T, = 25°C| I, = 100 mA
| -18.9 -10.8
~15.0 | -12.0 | ~10.0 T, = 25°C| I, = 60 mA
62.5/125 pum P,
Fiber Cable -16.0 -9.0 | dBm
- NA=0.275 -135|-10.0| -7.6 T, = 25°C| 1= 100 mA
-15.1 -7.0
] 95| 65 | 4.5 T, =25°C|1,=60mA | Notes5,6,9
100/140 pm P, ¢
Fiber Cable -10.5 -3.5 | dBm 1)/
NA =0.30 80| 45| -21 T, = 25°C| I, = 100 mA
" 9.6 -15
—45| 3.0 | +15 T, =25°C| I, =60 mA
. 200 um PCS P,“ =
Fiber Cable 5.5 +2.5 | dBm
+ NA=040 30| 1.0 | +39 T, = 25°C| I, = 100 mA
i 46 +4.5
HFBR-14X2 Peak Output Power Measured Out of 1m of Cable
Parameter | Symbol | Min.| Typ. | Max. Units Conditions Reference
—218|-18.8 | -16.8 T, =25°C| I, = 60 mA
50/125 um P, )
Fiber Cable -22.8 -15.8 | dBm
NA=0.20 203 | -16.8 | ~14.4 T, = 25°C| I, = 100 mA
\ -21.9 -13.8
-19.0 | -16.0 | -14.0 T, = 25°C| I, = 60 mA
* 62.5/125 pm P .
Fiber Cable Ta -20.0 -13.0 { dBm
NA =0.275 -17.5 | -14.0 | -11.6 T, = 25°C| I, = 100 mA
. -19.1 -11.0
~15.0 | -12.0 | -10.0 T,=25°C|I,=60mA | Notes5,6,9
100/140 pm P,
Fiber Cable -16.0 -9.0 | dBm
NA=0.30 ~135]-100| -7.6 T, = 25°C| I, = 100 mA
: -15.1 1 =10
" -100| -6.5 | 4.0 T, = 25°C| I, = 60 mA
. 200 um PCS P,
Fiber Cable = -11.0 -3.0 | dBm
. NA =040 85| 45 | -L6 T, = 25°C| I, = 100 mA
: -10.1 -1.0

WARNING: Observing the transmitter output power under magnificat
viewed with the unaided eye, the infrared output is radiologically
fncgm'ﬁcctiorx, precaution should be taken to avoid

exceeding the

ion may cause injury to'the eye. When

safe. However, when viewed under

limits recommended in ANSI Z136.1-1981.
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Dynamic Characteristics

Parameter Symbol | Min. Typ.* | Max. | Units Conditions Reference

Rise Time, Fall Time ta t 4.0 6.5 | nsec | [,=60mA Note 7,

(10% to 90%) No Pre-bias Figure 12

Rise Time, Fall Time ta 3.0 nsec | [,=10to Note 7,

(10% to 90%) 100 mA Figure 11

Pulse Width Distortion PWD 0.5 nsec Figure 11
Notes:

1. For [, > 100 mA, the time duration should not exceed 2 ns.

2. Typical dataat T, = 25*C.

2. Thermal resistance is measured with the transmitter coupled to a connector assembly and mounted on a printed circuit board.

4. D, is measured at the plane of the fiber face end defines a diameter where the optical power depaity is within 10 dB of the
maximum. -

5. P.is measured with a large sres detector at the end of 1 metre of mode stripped cable, with an ST precision ceramic ferrule

(MOL-STD-83522/13) for HFBR-14 12/1414, acd with an SMA 905 precisien eeramic ferrule for HFBR-1402/1404. This
approximatesa standard test conoector. )

6. When changing s W to dBm, the optical power is referenced to 1 mW (1000 pW). Optical Power P (dBm) = 10 log P (uWY
1000 uW. i .

7. Pre-bias is recommended if sigoal rate > 10 MBd, see recommended drive circuit in Figure 11.

8. Pins 2, 6 and 7 are welded to the anode header connection to minimize the thermal resistance from junction to ambieat. To
further reduce the thermal resistance, the anode trace should be mmade as large as is consistent with good RF circuit desiga.

9. Fiber NA is measured at the end of 2 metres of mode strippad fiber, using the [ar-field pattern. NA is defined as the sineof the
half angle, determined st 5% of the peak intensity point. When using other manufacturer's fiber cable, results will vary due to

differing NA values and specification methods.

Recommended to reduce the typical rise/fall signal rates of up to 125 MBd.

Drive Circuits times of the LED and a small Component values for this

The circuit used to supbly pre-bias v_'oltage to minimize. circuit can be calculated for

current to the LED transmitter propagation delay differences different LED drive currents

can significantly influence the that cause pulse-width using the equations shown
distortion. The circuit will below.

optical switching characteristics

of the LED. The optical rise/fall typically produce rise/fall times

times and propagations delays of 3 ms, and a total jitter For additional details about
can be improved by using including pulse-mdt'h distortion [ ED drive circuits, the reader
certain circuit techniques. of less than 2 ns. This circuit is is encouraged to read Hewlett-
: reqomr.nended for applications Packard Application Bulletin 78
requiring low edge jitter or and Application Note 1038.

T?'e LED drive circuit shown in hjgh-speed data transmission at
Figure 11 uses current-peaking

RO Vo=V, ) +3.97 Ve~ Vp = 1.6 V) R -(5-184)43.97(5-1.84~16)
= Y
7 Is,. A) 0.100
1/ R _3.16+6.19 _

R )= - y R =227 22=935Q

“ 2\ 3.97 0.100
R 0=k, -1 R‘=1‘ _Ez_ =11.8Q

'o2 \ 3.97

R =R =R =3( )
=R, =R =3[R Ryq =118-1=1080

C{ph = -220—0—(';’—5')' R =R =R, =3(10.8 2

pF) = RO o =R, = . = 3( .8) =324 Q
Examp-le for I, =100 mA: V, can be obtained C= 2,000 pS = 169 pF

from Figure9 (= 1.84V) 11.8Q
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Q2

125 MHz Low Cost
Fiber Optic Receiver

Technical Data

Description

The HFBR-24X6 fiber optic
receiver is designed to operate
with the Hewlett-Packard
HFBR-14XX fiber optic
transmitters and 50/125 pm,
62.5/125 pm, and 100/140 pm
fiber optic cable. Consistent
coupling into the receiver is
essured by the lensed optical
system (Figure 1). Response
does not vary with fiber size for
core diameters of 100 pm or
less.

The receiver output is an analog
signal which allows follow-on
circuitry to be optimized for a
variety of distance/data rate
requirements. Low-cost external
components can be used to
convert the analog output to
logic compatible signal levels for
various data formats and data
rates up to 155 MBd. This
distance/data rate tradeoff’
results in increased optical
power budget at lower data
rates which can be used for
additional distance or splices.

The HFBR-24X6 receiver
contains a PIN photodiode and
low noise transimpedance pre-
amplifier integrated circuit. The
HFBR-24X6 receives an optical
signal and converts it to an
analog voltage. The output isa
buffered emitter-follower.
Because the signal amplitude
from the HFBR-24X6 receiver
is much larger than from a
simple PIN photodiode, it is less
susceptible to EMI, especially at
high signal rates. For very noisy
environments, the conductive
port option is recommended. A
receiver dynamic range of 23 dB
over temperature is achievable
(assuming 10* BER). Because
the maximum receiver input
power is 6 dB larger and the
noise is 2 dB lower over
temperature than HP’s HFBR-
24X4 25 MHz receiver, the
HFBR-24X6 is well suited for
more demanding link designs
that require wide receiver
dynamic range.

HEWLETT
PACKARD

HFBR-24X6 Series

Housed Product

Vee
ANALOG
SIGNAL

Va

&

S
0TTOMMEW N\ fw+ inorcATon

PIN | FUNCTION

I

&

1| NC
'z SIGNAL
' | v,
f
IS

ati NC
StNC
6 | vee
T | Ve
mrinC

CPINS J AND 7 ANE CLECTRICALLY
CONNECTED TO HEADER

1P1MS 1, 4.5 AND 8 ARE ELECTRICALLY
CONNECTED,

Unhoused Product

PN | FUNCTION
leo2 ‘ 1 ! SIGNAL
o0 2 vy
473 3 | Vee
€| v
s0TTOM VIEWY

induced by ESD.

CAUTION: The small junction sizes inherent to the design of this component increases the component’s
susceptibility to damage from electrostatic discharge (ESD). It is advised that normal static precautions be
taken in handling and assembly of this component to prevent damage and for degruc’alwn which may be
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The frequency response is
typically de to 125 MHz,
Although the HFBR-24X6 is

an analog receiver, it is easily " ancos
made compatible with digital

systems. Please refer to

Application Bulletin 78 for N

simple and inexpensive circuits

that operate up to 155 MBd. )

The recommended ac coupled ¢
receiver circuit is shown in
Figure 17. It is essential that

a 10 ohm resistor be connected
between V,, and the power

Simplified Schematic Diagram

o

3
3
30

~a

|

Al

supply, and a 0.1 uF ceramic
bypass capacitor be connected
between the power supply and
ground.

Absolute Maximum Ratings

Parameter Symbol

Min.

Max.

Reference

Storage Temperature Ty

-55

+85

Operating Temperature T,

-40

+85

Lead Temp.

+260

Soldering
Cycle Time

Note 1

Sig‘nal Pin Vcltage vleNAL

-0.5

Supply Voltage Ve Ver

=0.5

Output Current 1,

§-36
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Electrical / Optical Characteristics -40°C to +85°C; -5.45 V < Supply Voltage < 4.75V,
Riowp = 511 ©, Fiber sizes with core diameter $ 100 pm, and N.A. < 0.35 unless otherwise specified.

L Parameter Symbol | Min. | Typ.® | Max. Units Conditions Reference
Responsivity R, 5.3 7 - 9.6 {mVhw T, =25°C Note 3, 4
@ 820 nm, 50 MH: Figure 21
4.5 11.5 | mV/pW | @ 820 nm, 50 MHz
RMS Output Vo 0.40 059 | mVv Bandwidth Filtered Note 5
Noise Voltage € 75 MH:z
P,=0pW
0.70 oY Unfiltered Bandwidth Figure 18
) P =0pW
Equivalent Optical Noise =30 | <14 | dBm | Binduideh Pritereg
Input Power (RMS) P, 0.050 .| 0.0685 | pW | @ 7SMH:
Paak Input Power P, 7 -7.6 dBm | T, «25°C X Figure 19
’ 175 pW Note 6
-a2 dBm
150 uW .
Output Impodance Z, 30 [9] Test Frequency =
S50 MH:z
DC Output Voltage Ve 2 -3.1 —%4 v P =0pW
Power Supply Current - S 9 15 mA Row=
‘Equivalent N.A NA 035
Equivalent Diamcter D, 324 pm Note 7






