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~ 1'; ..-..e.-v ~ 1'; «-;l ~ 1'; «-;l ~ 1'; ~-:; 

LN51F 49 LN183H 133 PN108 184 PN330CL 266 

LN51L 49 LN183HK 136 PN108CL 190 PN331CL 268 
LN52 52 LN184 139 PN108F 187 PN331F 271 

LN54 55 LN186H 141 PN109CL 192 PN332F 274 

LN55 58 LN189L 143 PN09F 194 h.PN332FOOl 415 

LN57 61 h.LNI89M 145 PN109L 196 PN334 276 
LN58 64 LN189S 146 PNll0 198 PN335 278 
LM59 67 LN191 148 PN111W 200 h.PN335-004 416 

LN59L 67 LN193 150 PN115 202 h.PN405A004 417 

LN62S 69 LN193HK 152 PN116 204 PN3104 280 

LN64 71 LN194 154 PN120S 206 PN3105 280 

LN65 73 LN671 156 PN121S 208 PN3107(N) 282 

LN66 76 LN9705 158 PN123S 210 PN3108 284 

LN66A 79 LN9705D 158 PN126S 212 PN3112 286 

LN66F 82 LN9705P 158 PN127 214 PN3206 288 

LN66(L) 85 LN9705PR 158 PN147 216 PN3404 290 

LN66(NC) 86 LN9705S 160 PN150 218 PN3405 290 

LN68 87 LN9705PS 160 PN154 220 PN3603 292 

LN76 89 LN9705PSR 160 PN155 222 PN3610 294 

LN122D 91 h.LN9730 162 PN158 224 PN3624K 296 

LN122DF 93 h.LN9730P 162 PN168 226 h. PN7202-(LF) 298 

LN122DL 93 h.LN9730PR 162 PN202S 228 PN7601 299 

LN124D 95 h.LN9740 164 PN205 230 

LN124W 97 h.LN9740P 164 PN207 232 

LN125D 99 h.LN9740PR 164 PN208 234 ON1001 305 

h.LN125D004 413 LN9830 166 PN268-(NC) 236 ON1002 308 

LN126D 101 LN9830P 166 PN300 238 ON1003 311 

h.LN145W 103 LN9830PR 166 PN300F 238 ON1004 314 

LN151F 104 LN9840 168 PN303 241 ONll02 317 

LN151L 104 LN9840P 168 PN304K 243 ONll05 320 

LN152 107 LN9840PR 168 PN307 245 ONll08 317 

LN155 109 h.LN9850 170 PN312C(N) 247 ON1109 322 

LN162S 111 h.LN9850P 170 PN312D(N) 247 ON1110 324 

LN166 113 .6.LN9850PR 170 PN312E 249 ONllll 326 

LN172 115 PN313 251 ONll12 326 

LN175 117 PN3138 253 ONll13 329 

LN176 119 PN101 175 PN316C2 255 ONll14 331 

LN181 121 PN10lF 177 PN316K2 255 h.ON1120 323 

LN181L 123 PN102 180 PN322D 257 ON1l22 334 

LN181LA 126 PN102F 177 PN323 259 ON1128 334 

LNI82-(SC) 128 PN106 182 PN3238 261 ON1128S 337 

LN183 130 PN107 184 PN324E 263 ON1179 339 

.6. LN183-001 414 PN107F 187 PN3288 265 ON1215 341 
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~ ~ .......e.-:J ~ ~ ---:.-:; ~ ~ -.:.-:; ~ ~ ---:.-:; 

ON1402A 343 ON2153 356 ON310q 377 ON3161 392 

ON1402B 343 ON2160 358 ON3105 380 .6.0N3171 396 

ON1403A 343 ON2170 360 ON3105-V 380 ON3205 396 

ON1403B 343 ON2173 362 ON3110 382 ON3205-V 396 

ON1501 345 .6.0N2175 364 ON3111 385 ON3301 398 

ON1503 347 ON2180 365 ON3112 385 ON3401 401 

ON1517HH-(A) 349 ON2253 367 ON3113 385 ON36311 407 

ON1517LH-(A) 349 ON2270 369 ON3131 388 ON3631R 407 

ON 1531 HC-(A) 349 ON2280 371 ON3132 388 ON3633W 409 

, ON 1 53lLC-(A) 349 ON2509 373 ·ON3133 388 ON3634W 411 

ON2152 354 ON2521 LA-(A) 375 ON3134 388 

Panaeonlc 
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.~;'t.7-

.;JMU!7I::¥-1 *- r( I) "E-:::I:"", AF, lM.m) 

Jll I, Po, 'Ie V, ~, 

~ t d".1 7-;; min. max. typ, 
ii (rnA) (mW) (V) (nm) 

LN66 5</>"'177..'h? 100 3 1.6 950 

LN66A 5</>"'177..'l-1? 100 '9mW/sr 1.6 950 
I} 

~ 
LN66{NC} 5</>(il"'110-i!!.) 100 3 1 6 950 

:J LN66{L) 5</>(o:dfl}_f') 100 5 1 6 950 

:.- LN66F 5</>"'177..'1-'1 ? 50 '13mW/sr 1.5 950 
Jll 

LN68 3</>"'177..'1-'1 ? 50 2,5 1.5 940 

LN166 5</>"'177..'1-'1 ? 100 'lOmW/sr 16 950 

LN64 5,,"'177..'I-'1? 100 35 1.6 950 

LNISS -ot101::,,- 100 3 1 6 940 

LNI72 TO-18lfflIH-lo 0 100 7 1.7 900 

A LNI82~SC} TO-1877 'I o"t .. :.- 100 3 1.9 880 

F LN184 TO-1877 'I '''t .. :.- 100 3 1.9 880 

LNl89L ,':'-1:-10, 
100 3 1.9 880 Jll <p!l<m!~"'I':r-;; 

LNl89S ~ =--f:-/t. ~ 80 3 2.0 880 ~~mntJ{I"r-"; 

b.LN I 89M ~ =--f:-/L-~' 85 3 19 880 lft~fitRi/o('/""-:J 

LN671 'HI:!fIjnt 70 12typ. 18 880 771 ~d/""-:l 

LNSIF TO-1877 'I' "t .. :.- 100 3 1 5 950 

LNSll TO-18v:.-;(!t .. :.- 100 3 1.5 950 

LNS2 TO-1BmIH-lvF 100 3.5 16 950 

LNS4 -ot1 n,,,- 50 2.5 1.5 950 

LN55 -ot1,1::,,- 50 1 8 1.5 950 

LN57 1'7Iv:L.:'- F 50 3 1.5 950 

LN58 "1'101::,,- 50 1 8 1.5 950 
t1J 

LNS9 >Il1i'iol~ 50 1.8 1 5 940 

LN59L >Il1i'ioljf;jo:.-7 'J-F 50 1.8 1.5 940 
!iii 

LN62S 3,;k7,'d' 50 1 5 1.5 950 

LN65 "1'1,1::',,- 100 4.3 1.6 950 
Jll 

LN76 5,,"'177..f·'1? 100 7 1 8 880 

LN15lF To-187:7-; ,"t .. :.- 100 4.5 1.6 950 

LNISll To-I8v:,-;("t .. :.- 100 4.5 1.6 950 

LN1S2 To-181ff!H-lv F 100 5 1.6 950 

LNl62S 3,;k7"I? 50 1.5 1.5 940 

LNl7S "1'1,1::',,- 100 7 1.7 900 

lNl76 5,,"'177..'1-'1 'I 100 6 1 8 900 

8 
typ, 

(deg,) 

25 

25 

25 

25 

15 

20 

20 

45 

80 

20 

20 

20 

20 

15 

20 

50 

32 

8 

100 

17 

35 

18 

35 

-

-

80 

35 

25 

32 

8 

90 

80 

120 

25 

Jll I, Po V, ~, 8 ("t, 
Jt~ t )~'17-;"> min. max. typ typ fc·",typ. 

* (rnA) (rnW) (V) (nm) (deg.) (ns) 

t1J lNl22DF To-I8~Z~ , 40 o 2 2 6 660 32 30 
(!\11 
Jll lNl22Dl TO-18~~~ 40 0.2 2.6 660 10 30 

lN122D TO-18~!!)v r 40 0.4 26 660 80 30 

7" 
lN123DF TO-18~Z~ f 50 0.2 2.6 660 40 30 

'7 
;<. 
"1-

lN124D 5</>"'1'7>.1',? 40 0.4 2.6 660 30 30 
'1 
? lNl24W 5</>7"'7>.+ I? 40 1.5 2.6 660 30 30 
7 .,. 
1 lNl25D -ot1,'I::,,- 40 0.4 2.6 660 80 30 
" III lN126D 3</>k7, '17 30 0.4 2.6 660 80 30 

b.LNI4SW* "I'1fl::,,- 40 2.5 2 2 700 80 30 77 I r 

lN18l' TO-18~Z~ f 150 501'W" 2.0 880 5 35MHz'" 

lNIBll' TO-18~Z~ f 100 3 20 880 6.5 35MHz' u 

lNl81lA To-18~Z; f 100 1.5 1.9 845 10 35MHz· ... 

lNIB3' TO-18:~~o 75 401'W" 1 9 880 25 35MHz"· 
Ii 

TO-18:~~o 7 lNl83H' 150 701'W" 1.9 880 25 35MHz'" 
7.. 
7 lNl83HK' To-I8:~~o 150 50",W" 1.9 880 25 6OMHz··· 
7' 
1 

To-I8~Z~ f " lNl86H 150 6 1.9 880 5 60MHz'" 
III 

lNl91' TO-18~Z; f 100 101'W" 1.5 1300 5 1OOMHz' 

lNl93' TO-18:~~o 100 0.2 1.5 1300 25 l00MHz'" 

lN193HK' TO-18:;~c 150 035 1.5 1300 25 2OOMHz'" 

lNl94' TO-18~Z; f 100 O.6typ. 1 5 1300 - lOOMHz'" 

*"P: ;ffi1f.H1'H- r ~"P: 1iJm(;ffif5)~~1'H- r 6.IJE!!~ 

** GI 50 'e~J7'r1 1{Vi!~lftfJ 
** *fc : ~1iI;fJiJ'3dBUt~lIiIiJtl!: 

(101 Po(fcMHz)= -3] 
og Po(lMHz) 
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!!l P, I" I" I., 0, o~ V" 
M 1\ max Jyp. typo typo typo typo typ 

* (mW) (rnA) (rnA) (nm) (deg,) (deg,) (V) 

lN9705 5 40 60 788 10 35 1.8 

lN9705P 5 40 60 788 10 35 1.8 

C lN9705PR 5 40 60 788 10 35 1.8 
D 

V 
lN9705D 5 40 60 788 10 35 1.8 

D 
!!l lN9705S 5 40 60 788 10 35 1.8 

lN9705PS 5 40 60 788 10 35 1.8 

lN9705PSR 5 40 60 788 10 35 1.8 

LlN9730 30 35 80 788 10 27 1.8 

7' LlN9730P 30 35 80 788 10 27 1.8 
I) LlN9730PR 30 35 80 788 10 27 1.8 
:.-
;> ,c,.lN9740 40 40 110 790 10 27 1.8 

!!l 
LlN9740P 40 40 110 790 10 27 1.8 

,c,.lN9740PR 40 40 110 790 10 27 1.8 

lN9830 30 35 80 830 10 27 1.8 

lN9830P 30 35 80 830 10 27 1.8 

lN9830PR 30 35 80 830 10 27 1.8 
jt 
J lN9840 40 40 100 830 10 27 1.8 

" I) 
lN9840P 40 40 100 830 10 27 1.8 

~ 
1* lN9840PR 40 40 100 830 10 27 1.8 
,Efj 

,c,.lN9850 50 40 125 830 10 27 1.8 

LlN9850P 50 40 125 830 10 27 1.8 

LlN9850PR 50 40 125 830 10 27 1.8 

Po,LthU7I-0lJiEl t':-:Jv"'CLN9705y Y - ?:'t:tPo=3mWIIi'F 
f1!!I:t, Po=O.8XPomax.Ili'FO)fi 6!1ltmm 

.~;'(;*-¥-

.PIN*~~1'*-I-'(AF, CD, VD, J'{;ji1i", !liljffijJl'F.!) 

!!l V. I, Ie I.e tr,t r e 
M 1\ J{';7-9i:;J:tJmi1 max. min typo typo typo 

* (V) (nA) (PA) (nm) (ns) (deg.) 

PN312C(N) 7'h Hi!IlIl) 2?l"~J 30 30 10 900 10 65 

PN312D(NI 77, f ('l"IJtjt;(7" f) 2?l"!IJ 30 20 8 940 10 65 

PN312E 77" f (i!'m 2?l"~J 30 10 7 900 10 65 

A PN322D 77" fi'l"IJtJ'tb'j f) 2?l"~J 30 10 3 940 10 65 

PN3206 77" f (i!'m 2?l"!li 12 10 2 900 10 65 
F 

PN31 04 77" f (i!IlIl) PSD 30 5 22 940 101' 65 

!!l PN3105 77 ., f ("ii]"jJtjt;(7 ., f) PSD 30 2 14 940 101' 65 

PN3107(NI 77 'j fi"ii]"IJtjt;(7·, f) PSD 30 2 8 940 51' 65 

PN3108 77" f(i!'.Il) PSD 30 2 7 940 51' 65 

PN3112 77" f ("ii]"jJtjt;(7., f) PSD 30 2 16 940 101' 65 

LPN7202,(lF} 77" f (i!'.Il) 2?l"!lJ+Amp. 30 5 5 900 101' 65 

PN304K TO-39(77', Pi',,:'-) 4?l"!li 30 10 6 900 20 45 

PN324E 77'" (i!IlIl) 4?l"i!fiI 30 50 35 900 30 60 

PN3404 77·,f(i!IlIl) 4?l"!lJ 30 10 8 900 20 65 

C PN3405 77" f (i!IlIl) 4?l"!lJ 30 10 8 900 20 65 
D 

V 
PN316C2 77" f (i!'.Il) 6?l"~J 30 

D 
-+ 2 ~ 0.8 900 3 65 

!!l 
PN316K2 77; f (i!'Jl) 'h7'li\~6?l"~J .30 -+ 2 ~ 0.8 900 3 65 

PN3603 77" f (i11Il1l) 6?l"~J 30 5 ~ 1 10 900 30 65 

PN3624K 77'; f (i11'.Il)7··,7'fIIi~6?l"~J 30 10 ~ 0.8 850 3 65 
{t\p) 

PN3610 77" f (i!IlIl) 6?t~J 12 10 ~ 1.5 900 3 65 

Iv,,,.,:fI::,, 
PN7601 77; Hi11'Jl) 6%~JPD + Amp. 6 I =411~~I~maxl 900 3MHz 65 

Vll"'J;ijijmVllypl 

PN330Cl TO-18 (IMJlH-11.- V) 30 10 7 850 2 70 
P 

PN331Cl TO-18' (mJl~"-11.- V) 30 10 7 900 2 70 
F 

PN334 54>7'77..7-·/ ? 
!!l 

30 10 5 850 2 30 

PN335 -+t1 n,-,-- 30 10 5 850 2 70 

G PN331F TO-18'(7 7, f 't,,:.-) 30 10 4 900 2 40 
F 
!!l PN332F TO-18'(77" f't,,:.-) 30 1 1 850 1 40 

PN300 TO-18(v:,-;('t,,:.-) 50 10 30 800 1 10 

PN300F TO-18(77'/ f't,,:.-) 50 10 5 800 1 40 

PN303 TO-39(77'/ f't,,:.-) 30 50 50 900 50 55 
fljJ 

PN307 7'"7"11.--"-:'- I' 30 50 5 800 - 24 

iIII PN313 "'1"1 VI:-,--("ii]"jJtjt;(7·; f) 30 50 35 900 50 65 

II! 
PN313B -+t 1 1'1:-,- - (IR88ll!!'!) 30 50 15 960 50 65 

PN323 TO-92 ("ii]"jJtjt;(7j f) 30 50 30 900 50 70 

PN323B TO-92 (IR881.!!!'!) 30 50 15 960 50 70 

PN328B TO-92 ([R881.!!!'!) 30 50 15 960 50 70 

* ;"--Jv nilH'ft~,PFIll="17 A·)-.y:7 7 i 1 ;{Ill,GFIll=if';7 A 7 71 ;{I!l, 

6fi'JEl<J!.m 
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VCEO r---
~ .t rf,'/T-Y L 

(V) (1..,) 

PNIOI(I02' TO-18 30 100 

PN101F/l02F' TO-18 30 100 

PNI06' TO-I8 30 100 

PNI07(10S' TO-I8 20 100 

PN107F/l0BF' TO-I8 20 100 

PNI08CL' TO-18l1!D'il 20 500 

PNI09F TO-18 
20 100 (>ritl't1J , f I 

PNI09L TO-18 
20 100 (liflll't1J,fl 

PNI09CL TO-18I11l. 
20 500 

(liflll't",fl 

PNll0' 591"7 ~ ,1 20 500 

PNlllW' 5q1"7~ ·/1 20 500 

PNlIS' if'1ft'.o>.- 20 100 

PN116' if'1ft'.o>.- 20 100 

PNI20S 391"7 ~./ 1 30 2 

PNI21S 391"7 ~ /7 20 1000 

PNI23S 3q1-t7~'/7 20 1000 

PNI26S 391"7 ~ ·,7 20 1000 

PNI27 11"11"'"''' ~ 20 1000 

PNI47 1'7'1","," f 20 2 

PNlSO if'1ft'.o>.- 20 500 

PNIS4 if'1~t'.o>.- 20 500 

PNISS 
"1'1 f'~ . .oL-

77 / ~ 
20 100 

PNIS8 if'1 PI:·.o>.- 20 500 

PNI68 3q17'7A'h7 30 500 

PN202S@ 391"7 ~./ 7 20 2 

PN207@ 1'7'I'v,", " P 20 2 

PN205@ if'1Yt'.o>.- 20 2 

PN208@ if'1ft'.o>.- 20 2 

PN26S·(Nq@ 3q11iftR.:l'tiJoy f 20 2 

© : ".- I) ;..- J- ;,-;1; J- J- '7;"-;; A? 
* :.~-AijIlH·{t~ 

lUlL) Ic~o VCEINIO 

min. max. max. 
(rnA) (PA) (V) 

1.5 03 0.4 

0.1 0.3 0.4 

0.3 o 1 0.4 

5 2 0.6 

04 2 0.6 

35 2 06 

3.5 2 0.6 

3.5 2 0.6 

2.5 2 0.6 

o B I 0.5 

4.5 2 06 

1.5 2 06 

0.2 2 0.6 

3pA 0.5 0.5 

0.12 0.1 -
0.475 0.1 -
1.05 0.1 -
0.8 0.1 -

3pA 05 o 5 

I I 0.5 

I 0.2 05 

0.05 I 05 

I I 0.5 

0.8 5 0.5 

0.2 05 1.5 

0.5 0.5 I 5 

0.2 0.5 1.5 

02 0.5 1.5 

0.05 o 5 1.5 

8 
typo 

(dog.) 

10 

40 

10 

10 

40 

80 

10 

10 

80 

80 

80 

35 

70 

50 

30 

30 

30 

14 

24 

35 

27 

70 

40 

30 

30 

18 

30 

40 

30 

.7{;~11t.~ 

e~~m* ~ of!:..--tt(* ~ -(:..-~ =j":t~) 

I, VeM> Ie ICED 

Jtj .t j\f !l min . max. 
(rnA) (V) (rnA) (nA) 

ONIOOI @'Hl 50 30 0065 200 

ONI002 1M,!!! 50 35 0.04 100 ~-T ,"1'110 9mm 

ON I 003 a,j,!!! 
50 35 0.1 100 ~-T 1"1'tI12mm 

ON I 004 a'HI! 50 35 0.04 100 'f~ ,'11riI2 Omm 

ON 11 02 il!i1ll:t.J 50 30 2 200 

ONII05 illi~~ 50 30 0.3 200 

ONlIOS 7'lj" f§l&/Il 50 30 2 200 

ONII09 'f'r./7'~< 50 30 03 200 
~< U;" 

ON1110 illi~~ 50 30 0.3 200 

ONllll iIIi~~, .If> 50 30 0.3 200 

ON1112 ~t~,~1f> 50 30 0.3 200 

ONl113 i1li~~, iWlf:l 50 30 0.3 200 

ON1114 illilll:t.J 50 30 0.7 200 

6001120 ,""1.{7', 50 20 I 0 200 :¥-T I7W.IOmm 

ON1122' -~!Il 25 30 0.1 200 

ON112S "t'I/fU/Il 25 30 0.1 200 

ONl12SS' J 11'v 25 30 0.05 200 A 1)0, Htt' 

ON1179 illi~~.iWJtj 50 30 0.3 200 

ON121S@' ~5L:l't':liJl:Jtj 25 20 2 600 

©: "'_1);..- J- ;,-1±l:IJ * : IiJtM~;:J't"'1;:t- r 
6. V;iE'mfl} 

eJjltim* ~ of! :..--tt(* ~ I) 7 1,;7~) 

I, VCEO Ie IcEo 

If> .t j\f :Ilt min . max 
(mA) (V) (mA) (nA) 

ON2152 illii!!C;~ 100 20 o 8 2 

ON21S3 illii!!C;~ 50 30 0.1 0.2 

ON22S3@ illii'.It 50 20 3 0.5 

ON2160 liflll't1J,f 50 30 009 0.2 'H~ 

ON2170 liflll't",f 50 30 0045 0.4 'Hr~, itiIJ 

ON2173 illii!!C;~ 50 20 0.1 02 

60N217S DATi'-7',,/<t 50 30 0.03 0.2 

ON2180 lifllJ't",f 50 30 0045 05 Ij'M. iI~ 

ON22701!) 1ifllJ't",f 50 20 0.17 0.5 'HI!, itiIJ 

ON22SOI!) liflll't",f 50 20 o 17 I 'Hi'j, itiIJ 

. ©: "'_1);"- J- ;..-1±l:IJ 
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tr,t, VC~( .. t) 
typo max. 
(ps) (V) 

20 0.4 

35 04 

35 04 

35 0.4 

4 o 4 

6 0.3 

4 0.4 

6 03 

6 0.3 

6 o 3 

6 0.3 

6 0.5 

6 0.3 

6 04 

6 05 

6 0.5 

6 0.5 

6 0.3 

100 1.5 

tr,t! VeE/sat) 

typ max 
(ps) (V) 

8 0.6 

6 0.5 

150 I 5 

15 4 

20 0.4 

6 0.3 

6 0.5 

20 0.4 

150 1 5 

150 1.5 



1±!:t:J Veo 10 Vo 
~ :t. jIf ft ON typ max. max 

~/If .(V) (mA) (V) 

'1'.,. '/71iil5mm, 
tl!~llmm, ~F 

ON1501 24 50 40 
t-'-7':'-:1v:711±!:t:J, *1±!1l\!' 
iii%M~ 

>¥.,. '/71Wi 3 6mm, 
ll/<;!IOmm, ~{;ji: 

ONI503 5,10 100 20 
t-7':.-:n.· :711±!:t:J, *1Il1l\!' 
~i~ -

ONI517HH-IA) It.,. ,/7'$i 5mm, 
*1Il~ 

~~IOmm, r---- 5 20 30 t-7':'-:1v:7111l:t:J, 
ONI5171H-(A) 

ilIi%M~ 
MI!tlllll' 

ON1531 HC-(A) It.,. 17'IIIl5mm, 
#!1Il* 

ll/<':<lOmm, - 12 . 20 30 t-7':'-:1v:7111l:t:J, 
ONI531lC-IA) 

,t!j%M~ 'F#!tllPl' 

litRW, 

ON2509 
t-7':'-:1 v :7111l:t:J, ~F 

5 50 24 ,HII!;·OHP7.( Iv",. *1Il1l\!' 
!l\2W.1I!;,,#!tIl'JjJ~ 

/UlID. 

ON2521LA-(A) 
t-7':'-:1v:7?tIl:IJ, 

htllPl' 5 10 5 
*tIlQi:1!Il 
25-75mm 

Veo Vo, I" 
ID :t. 

(V) (V) (,uA) 

ONI402A/B 4.5-10 0.4 100 

ONI403A/B 4.5-10 04 100 

I, VCEO VISO CTR 
ID :t. jIf ft mIn. 

(mA) (V) (V,.,) (%) 

ON3100 illiliia,*, 50 30 2500 50-600 

ON3105/310S'V ilIilftEE 50 30 5000 15-30 

ON311 0 ilIil~?JJ,*, 50 30 2500 30-250 
ON3111 iiiliiit?JJ'$ 50 35 2500 50-600 
ON3112 iiiliiit~(2Jl) 50 35 2500 50-600 

ON3113 iiili<it?JJ'*'(3il!) 50 35 2500 50-600 
ON3161 /.IiIftEE 50 35 5000 50-600 

ON3131 iiifi'll±, 50 55 5000 100-600 
ON3132 illiitl±(2il!) 50 55 50,00 100-600 

ON3133 iiiMEE(3Jl) 50 55 5000 100-600 

ON3134 illiill±(4ill 50 55 5000 100-600 

ON3205/3205'V iiiMEE 50 20 5000 700typ 

ON330111( illii!",~ 80 '50 2000 o 35typ 

ON3401 /.Iiil!"'~illifiiit?JJ,*, 25 ··15 2500 15-50 
ON3131 ilIiliiit~ 50 35 5000 200typ 

60N3171 /.liitifEEVDE0860/ 
50 35 5000 50-600 

IEC65$1Ii'l' 

©:;r-I):..-j-:..-tI:\:iJ lIE:PIN;J;I-:1'1;t-i'tI:\:iJ 
D. ti~m~ 

Vo, 
max 
(V) 

0.6 

06 

04 

04 

0.4 

04 

Ipl!.L 

(mA) 

5 

5 

tr,t! 
typo 

(,us)(ns)' 

5 

4 

2 5, 3 

2 5, 3 

2 5, 3 

2.5, 3 

4 

2,3 

2,3 

2,3 

2,3 

100 

SO'. 70' 

0.4, 0 5 

5, 3 

4, 3. 5 

.:7t77-1"<~=·;I ~ 
• 7 I' -1' ,< I} ':/ 7 . 771' ,(of! ':/if 

Vee F ;> {lv Alii 
~ :t. 

(V) (Mbps) (%) 

ON3634W 5 I ±IO 

ON3633W 5 01 ±10 

ON3631R 5 IMb~IlI" "(Gi5{;) 

ON363lT 5 IMbps ii!,."9,,.-lv 

7.,1 J'\ aittft 
lI< ~-frd?- ~, typo 

J!j :t. P, typ T 
(,uW) (nm) 

~ 6lN125DOO4 50" 660 

-jt; bolNI83·001 40"'2 880 

iH?JJ'$ l:"-:7I1M: 
~ q itt !l: J!j :t. 
T min ~, typ 

(%) (nm) 

51: boPN332FOOl 60" 850 

-jt; 6PN335·004 60 900 

JI; Veo 'F 1o• 
ID :t. 

T (V) (Kbps) (,uA) 

51: PN405AOO4" 5-16 10 100 -jt; 

D. ti~m~ 
$I '17A'b~7r1/~(lmm.p) 

" if7 A 7 r -1/{(GI50) 
" ;j; HC-1':;;;f.-)v 

-14-

~, liiii!iUI! 

(nm) (m) 

660 250'1,40*2 

660 250" ,40*'2 

850 
Ik 

880 

/IlilUE ""lUI: 
V, typ f, 

(V) (MHz) 

I 8 10 

1.6 35 

1}-:7l1tiiIE fIill1t1ll: 
10 . f, 

max typ 
(nA) (MHz) 

I 300 

10 50 

Vo, Ico 

(V) (mA) 

0.4 12 
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1.1 lC-Itt::J: ~.&L~. 
~~0M~LN02~~~~~~,~~~JU~ 

t:!0)9€it7'1';t- r" (LED) c*,~1*v-'tfa:tKl 

TP::/:To 

it::., PN0)2~~~~lt~*r r7:/;;:A.:1J{=> 

PIN * r 3" l' :t- V:tJ: C:·01tJ't~.::r~tKl TP::/:To 

~~~a.~*rk:/~(*r1':/:17~:1)J{=> 

ljLt-Hf~* H:~:/~ (* I- I) 7 v '7 :1), ::;t~ 1-7-1 
'/ v -:1:tJ: 1::.'0 J: -) :tJ::J'tflii-~.::r'~ Ii ON 0 2 ~~ 
~1tlt~~'iTo 

-17-

LN20 
LN30 
LN40 
LN80 
LN90 
LN 120 
LNSO-79 

~f! .¢!,~:J't3" -1 :t - r' (~ts) 
~f! .¢!,~:J't3" l' :t- V (~ts) 
~f! .¢!,~:J't3" -1:t- V( 7:/ ,{-) 

~f! .¢!,~:J't3" -1 :t- I-"(:t v;;;;) 

~f! .¢!,~J't3"-1 :t-I-"(7'JI.--) 

~f! (~~) ~:J't3" -1 :t- I-" 
~71- ~:J't3" -1 :t - I-" 

LN 1S0-199 ~71- ~J't?"-1 :t-\-' 

LN 9000 *~~v--tf 

PN 1 00 * r r 7 :/ ;; :A. :1 
PN200 * r r 7:/;;:A.:1(3"-1):/ l-:/) 

PN300 }PIN*l-:1"-1:t-r­
PN3000 
ON 1 000 ~jgjff3* I- ~;;-t)'(;j; H;; 177'1) 

ON 2000 JitMff3;j; H;;-t)'(;j; f- I) 7v? 1) 

ON 3000 :t ~ r 7 -1 '/ v - ? (* r tJ ~ 7), 
77-1 ,{ I) :/ '7 

Panasonic 



,I 

A 

B 

C 

E 

F 

H 

I 

J 

L 

P 

R 

S 

APC 

a 
B 

Ct 

CTR 

E 

F 

fc 

hFE 

Ic 

Icc 

IcEo 

kE(L! 

ID 

IF 

IFM 

IFP 

1FT 

IL 

10 

lop 

Ip 

IR 

Ith 

J 

L 

Pc 

PD 

Po 

PT 
.:IPw 

RIN 

Panaaonic 

lM;j'j{;C7) 13 tlJiliUfJIJ 

fll:ii~%{lf{a-

*' ~ 
::rv7"ilijJ~:ft 

Aili :tJrdl ~:ft 

~.:rM~. 

.ilfEf~Ji$ 

tf fq $ 

i: j{; * 
L "(>it'ffflliBt~ 

iOCilfE-.tilfE!t!!l{JI$ 

::r v 7 ""Iim <iOCilfEfi) 

7ll! •• ilfE 

Illi • ilfE 
j{; 11 im 

llli'CilfE (PIN * I- Y 1 :;j- - F) 

r:p 'L.' :bXM~mli: 

/11Ji1l'iili (iOCiilEfi) 

/11R1Iim (-tt A.mfi) 

If!vA/iIli-.t'iili 

L.. ~ HIi:A:tJ IIIlitme 

j{;1I'iiIi <* I- Y1:;j-- F) 

j{; !l 

tlJf'F.'iiIi 
PIN* I- Y1:;j-- 1-"1IiJff 

re.iilE (iOC'iilifi) 

L ~ ~'fi'CiJff 

r:p 'L.' :bX~t~mli: 

!ffi Ii: 
::r v 7 ., tJt!k 

af~t.ll.*: 

j{; ili:tJ 

i:af~t.ll.*: 

'-:lv .A~li\iP. 

m. ~JI / Explanation 

Automatic Power Cpntrol 

Gradient of Position Sensitivity 

Luminous, or Photometric Brightness 

Collector to Emitter Capacitance 

Isolation Capacitance, Input to Output 

Capacitance Between Terminals 

DC Current Transfer Ratio 

Ellipsity 

Total Luminous Flux 

Cut-off Frequency 

DC Current Gain 

Collector Current (DC) 

Current Consumption 

Collector to Emitter Dark Current 

Collector Photo Current 

Dark Current (PIN Photodiode) 

Radiant" Intensity 

Forward Current (DC) 

Peak Forward Current 

Pulse Forward Current 

Threshold Input Forward Current 

Photo Cur,rent (Photodiode) 

Luminous Intensity 

Operating Current 

PIN - Photo diode Current 

Reverse Current (DC) 

Threshold Current 

Radiant Intensity 

Illumination 

Collector Power Dissipation 

Power Dissipation 

Total Power Output 

Total Power Dissipation 

Pulse Width Deviation 

.lj!.{:lI:l!JiIUt~ I') C7)j{;~mli:.il"C7)j{;ili Relative Intensity Noise 

:tJ~li:I:*;j'T ~Jt 

Aili:tJ n.'flftfi: 
ftf,ljflftfi: 
t1in.,~.a;tt 

j{;~1i: (iOC'iilifi) 

Isolation Resistance, Input to Output 

External Load Resistance 

Resistance between Electrodes 

Photo Sensitivity (DC) 
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~c* / Symbol m PJl / Explanation 

T T @ iAi If Color Temperature 

T, :;-'<"/:7~3 /iil..1f Junction Temperature 

Topr fJJ ft FcJ IW iil..1f Operating Ambient Temperature 

T". 1Ji1:fH~1f Storage Temperature 

td l!!~~Ila' Delay Time (Emission, Light Current) 

tf r~~Ila' Fall Time (Emission, Light Current) 

tr L~~r.' Rise Time (Emission, Light Current) 

tw If)VAiIJ& Pulse Width 

LI tw If )VAiIJ&~fJJJt Pulse Width Deviation Ratio 

V VeDo :1v'7~'-"<:-A'!Iff (iaiiftfl, Collector to Base Voltage (DC, Emitter Open) 

Ie mi:E. E Ml1iJc) 

Vee :1 v '7 ~ f~~~ff (iaiiftfl) Collector Supply Voltage (DC) 

VeE :1 v '7 ~ . .I. ~ "I ~ '!Iff (~iiftfl) Collector to Emitter Voltage (DC) 

VeEo :1v'7~·.I.~ "/~'!Iff (iaiiftfl. Collector to Emitter Voltage (DC, Base Open) 

Ie t~i:E. BM1iJc) 

VeE (sat) :1 v '7 ~ . .I. ~ .. / ~ ~f[]lIff Collector to Emitter Saturation Voltage 

VEDO .I. ~ '/ ~ • -"<:- A 1itff (iaiiftfl. Emitter to Base Voltage (DC, Collector Open) 

IE t~i:E. CM1iJc) 

VEeO .I. ~ '/ ~ • :1 v '7 ~ 1itff (iaiiftfl . Emitter to Collector Voltage (DC, Base Open) 
Ie t~i:E. BM1iJc) 

VF IIIUltff (iaiiftfl) Forward Voltage (DC) 

VFP II11i1lff (If)vA) Peak Forward Voltage 

VISO Alfl tJ r.'iMff Isolation Voltage, Input to Output 

VOP mJ]f'Plff Operating Voltage 

VR ~~ff (iaimfl) Reverse Voltage (DC) 

A AL ~tllki!f:lf Wavelength 

AP e - :7 ~:7'ti!f:lf . e - '7 ~lfi!f:& Peak Emission Wavelength/Peak Sensitivity Wavelength 

L1A A~:7 r )v~flljJ; Spectral Band Width 

{} {} ~ fl jfj Beam Angle at 50% Axial Intensity 

{}// * -'¥ J1; i.Jf IJ jfj Radiation Parallel Angle 

{}J.. ~i1rJ1; i.Jf IJ jfj Radiation Perpendicular Angle 

Bx :7't$iIIMIf (X $iII) , Emission Point Angle Accuracy (X direction) 

fJy :7't$iIIMIf (Y $iII) Emission Point Angle Accuracy (Y direction) 

1'/ 1'/ (~5H'iJ$ Differential Efficiency 

:I!;'H'iJ$ Quantum Efficiency 
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~~CJ'(0)~hl')l:J:~*7'I-~v7 l-o:='7;1..0)5tlft::to'P1", ~i!l*~mpt~*7'I-T'/q;1.. (J't~~f* 

~H-) lj:r~eO)J: j t:5t~l"~ ;l:To 

*7'rTI"-1';1.. 
(J't~~f*~':f ) 

J't 1J ~ ~ -r-CdS, CdSe, PbS 

-[
* r 7" -1' * - 1-' 

pn m-g- PIN * I- 7" -1' * - r" 

APD 

* r IC 

-{

7711"IJ:/7 

7't 7 7 11 {,2:=' ';I I- _ 7 7 f /" t :/ -tj-

, J't '2 ;f' '7 :$7.:c ;/ .3- - )(., 
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4.1 ~7t*.:r 
J€1t~r1 t- f-" (LED) O)f,H4c l"nl:~ll:1R 

i- J: -) I:. OT1J/.h' i; ,ff-jP9X;j; l"~jtIBU~: a- t -:> t 0) 

f.Jt~mf~~ n -r~'::I: To !ftJt1" -1;;f- ]-"0) PN ttil­
'=, n:g:~fO[J1JIl1tl±hf~ ~':I'~il-, ttil-li ~if~;jj(~,= 
1:J I), P Ji eN Ji0)7 ;<.Jv~ v--<Jvli-rtL. 1tf.iL 
1!t~(7)i';1Ij ~ Ii VD C ~ I) ::I: To:' O);jj(~-r'Wg~J: I) 

/l1~'!l1± V ~ fO[J1Jlrt Q c, '!If.iLl!t~ C1) iWi ~ Ii V D - V 
!=""fh<l). N Ji"'-iE1L, P Ji"'-'!l-=fh'tEA~n::l:To 
:. C1) J: -3 '=, =\- f I) 7 htliA ~ n Q c, ~if1ti';jj(~ 

,= Jt--<, =\- f I) 7ilJi:ht~*,J C ~ I), PN ttil-IH2 
;;E~~if1ti';jj(~'=~0 -3 C L -r, =\- f I) 7C1)1}fr!iil­
~~:'Q::I:To :'C1).~, 1}fr!iil-M.C1)x*~~­

~b'tc L-rall:tI:lL::I:To (~1 (a), (b»o 
~1tC1) 1::0 -;7 i&:~ A Ii, =\- f I) 7 C1)1}fr!ii}pif'=all: 

tI:l~nQx*~~-~J:Q. *~~.h~n::l:To 

C 
Eg==AE=hll, II=-;t 

Eg: x*Jv~-/'~/ F"ff';;"/ 

AE: =\- f I) 7C1)1}fr!iil-Mf~C1)x;f'Jv~'-~ 

h:"/7/;7C1);;E~ 

II: JtC1):tM'JJ~ 

c: 1t~ 

~ '!±. 1i 
L E D 

m it:. 
!!';j1i : P-Nt~fl-

InGaAsP InP LPE 

GaAs S' : I GaAs LPE 

GaAs : Zn GaAs :fit IlX 

GaA1As: Si GaAs LPE 

GaP: Zn,O GaP LPE 

GaP: N GaP LPE 

GaP GaP LPE 

GaAs06P 04 GaAs V P E +tJtnX 

GaAs035P065: N GaP V P E+tJtIlX 

GaAso 25P 075: N GaP VPE+tJtllX 

GaAsOI5P085: N GaP V P E+fJtIlX 

Gao 6sAlo 35As (DH) GaAs LPE 

(DH) GaAIAs LPE 

SiC SiC LPE 

GaN -IT771-\, VPE (MIS) 
-, 

VPE : JlttHt&: Iht 

-21-

p N 

• • 

............. 

o 0 

P N .... ~ ...... . 
/ E:T _-1.- _____ ____ _ 

AE=hv 

~ 'It :w it jI;-f-$lb~ lJl.~$Ib~ 

~o_ 7 i&:-Il (nm) (%) (Im/W) 

M1- 1300 1- 2 -
$j1- 940 8-16 -
$j1- 900 1- 3 -

$$'1- 880 10-20 -

$ 700 2- 4 0.4-0.8 

it*- 565 0.3-0.4 1.95-2.6 

*oMiI< 555 0.1-0.2 0.68-1.36 

$ 650 0.2 0.14 

$ 630 0.2-0.4 0.36-0.72 

m 610 0.2-0.3 0.7-1.05 

Jt 588, 0.15 0.78 

$ 660 2-4 0.84-1.6 

$ 660 5-9 2.0-3.6 

W 480 0.005 0.5XlO'-2 
--

jlf 490 0.02 O.3xl0-1 

Panasonic 



_ he _ 1.24 103 A- E - E X 
g, g 

100 

~ 

~ 
:rn 
~ 50 
~ 
-b « 
ii;: 

4.1.(1) jjt~ LED 

(1) GaAs LED 

(nm) 

filiji":l: ::f*;t;.~ -C' iJ ~ S i a- }-' - 7' l. t:. GaAs:S i ;Jj; 7~ 

LED I;l:1il!.0) LED I:.l:~.~ l -C ~J't:<'h*lili% <, 8-

16%0)~J't'J<'b*a:~ l * T(El1l3-(a))0 

Si a- ~:iil-= 1-'-7'T ~ t::./I), Si 1-= J: ~ I-'-r-, "7? 

-t: 7' 1 $f:i'LI;l:1i~*.tJ' J: Lffilli1l[-f-ilf C "? ~ ill'), / { 
;; }-'0)7'"-') ;;:1'a-~t, ~J'tiBt*I;l:O&~J(~IfflJ:f)* 

iBt* <7) f.J940nm, r.l51§:B<\,""IH11Ils C: ~ I') * To n 

~~JiJ:!iltO)::f*4!!/tc l-Ci~p ":t"-$f:i'La-f'F~ Te a­

fflpt:.;Jj;7~ LED 1;1: Si 1'·-7"I:.tt«-Ci±'A~$~Ji'J 

tfl>P&~J(iJ~i!lc~~ h, ~J't~$il~'; I:i!lc~~ h* T 
(~3-(b))0 

n ~GaAs I:Zn a-~f§l'1JtllXl pn~~ a-~IlX:T 

~c, ~J'tiBl*il*,1900nmO)GaAs:Zn (;Jj;7~) LE 
D ill'~,;:I:T (~ 3-(c))0 

~J'tiBl*ilO&~Ulijl:ili:pt:. !bt!iJ'aJi'J-C'ND&~J( ~ h 

~~IJ~iJ~~ <, ~J't3C'b$I;l:f.!f:piJfr.c,1§:~&IHX+ns 

rJ.r c ~~I:~ I') * To lJfJ:to) GaAs:Si 11 7"I;l:J't 

~A 1 .;; T~J't'H::1 ;;O)J'tif.IH) C: J: 1'), *' l--t: 

;;-Ij-~;f7'l-71'J1/-10)J'tif.clTT.t<fflp'; 

h -C p * T 0 ~t:to) GaAs:Zn 117"I;I:±'I:j'tJmf§~ 

;f 7" l- 71 'J 1/-1 ~ c'~~O)ffl~l:fflp'; h;:l: To 

- 22'--

.:. tL J: I), GaAs (7) ~ J't (7) 1::' - ? tit -IHt 940 nm 

{tili: c >j: I) ;:I: T 0 ~2 1-= 3:=. >j: LED <7)~J'tA«? l- )v 

~~L;:I:To 

ZnfJi;I!lOi 
(*- ~'~7) 

P-.:Ll!:$' ~ ;/'rJv/f 
N-.:Ll!:$'~:/"7J1,,'if 

W-GaAs~t& 

nlP.IJ~~ 

(a) Si 1-'-:1 

nlP'ij~l'ii! 

--+--- W-GaAs ~fJii 
N-.:LI!:$'~;"7JI-Ilif 

(Te) 

-+--- P-.:L I!:$' ~;" 7 JI-Ii 
(SO 

Zn fJtllXII 
plftij~f.j 

(b) Si·Te 1"-7' 

PIP,ij'll!:l'ii! 
Zn fJi;1IX1i 

-+---N+-GaAs ~fbi 

(el Zn itllt: 

IE 3 GaAs $91- LED (1)7'- .y :1«i1fi: 



(2) GaAIAs LED 

jj1Ijti',:jJfl: I: ~;j"J;t L -r, AIAs?£B aaa.l:1: 0) ~ I: J:. G '7 

1 ;... F'7~MlH:fIJIf! L t.: Si F-7"(7) GaAIAs LED 

h~'ib I') iT (1]]4-(a)) 0 :J'tth:tJ (7) @:~'I4. t ~~f-c':J't I) 1:­

:J /'If!, :t-r7;j--;/}AIf!:J'tiJ;~c L-rfflpi)h-rp 

1 To it.:, ;/}"7 A 77 1 1 {ffl:J'tiif- c L -r800~900 

nm*O) DH~j§GaAIAs LED h"~lf!fl:~ h -rp i 

To ::l:*~j§(;t GaAIAs ($) (7) DH~ 17°clJ'llr.:-C' 

T h", ;/}" 7 A 7 7 l' 1 { (50-125)lm~) I: :ff~I::J't ~ 

JdltT G t.:.If) 1:9€:J't~~±~ H~+rnif.I:*lj~R L -r p i 

T (I]] 4-(b)) 0 ~ i) I: 7 7 11 \ A,. 0) A4t;;1J$ h%.If) G 

t.:.If) I: ;/}"7 A V /' ;0* (*,J~500)l~) ~ f (7) J:I:1t~9:T 

G ni* t c i) h -r p ;!: To 

N--x'\:';9 ~;.- 7" 11.-11 

pl~lj'l!i:f.j 

(a) Si 1'-:1 

p I~~'l!i:t!ii 

zntt~1I 

~~~=~~~~:: n-GaAIAs 11 
~ P-AIAs 7'h~"11 

~==========~--~~~~ 
N-GaAIAs '77') ~'1IiI 

W-GaAs~ffJ1 

n {Mlj'itf..'ii 

~ 4 GaAIAs LED T '~ :1.~ 

4.1.(jI) AJ~l LED 

(1) GaP ($, ~) LED 
GaP($)LEDlipill!~fi.t~1:7 7 -t7"~ C L -rtil} 

(Zn) ~ r"-7°TG c[PJB#I:, ~~ (0) ~ r"-7"L 

;!: ToGa C PO)~Tf:il~ I: lii~ L 1.: Zn-OO)~;j" h" 
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-~0)71~~v'1rC=7'1r777"0)~8iL 

-r *~700nm 0)$~C7)~;f -;,. r /' 9€1t ~ LiT 0 n mlJ 

~.m!li.OO&M(7)~~ i jj1Ij.lf) G t.: 't) I: (fl55Hltfoj ~1* 
If! L -r p ;I: To ( 1]]5 ) 0 

GaP($)LEDliZn-09€:J't-t /' ~O)iAli:t:~RW(1 

X 1Q17cm-3) hfib G t.:.If) t:, jl1!j1limE~Jl::tr&"t"tH.~0)~ 

fljhfj:,'':: I) i Thfm:~im::tr&"t"ti~:J't~$ii~ <, 1-

2A1cm20)~im:* Ii: '"(':M:*~$ ~ff- L * To 

GaP (*Jk) LED ti~:J't-t /' ~ C L '"(~~ (N) hf F 

-7" ~ h -r j:,' I), $'@.O) Zn-O -t /' ~ c IJ'Il ~ t: N t: 

r 7 ") 7"~ ht.:~:f ~ r /'~J't~ L * To NO) F-
7".:1: ~!IllTc ~:J't-t;"'~hf!lll1JnL, ~:J't~$tip t:, r.: 

GL < i!1c'l!f ~ h* Th~', ~J'tilll5i:tiji'@. t:JiI-:J 8 iTo 

*iMff<~ LED (555nm) 0) ~:J't(i 7 ;j- J ;... i 1I-:(£T G 

§EI3..:r:.:f~ r /'O)j'lHs.g.t:j@[i9TGtC7)c~~i)h -

'"(PiTo N~ F-7"Lt;tpt.:.If), t5,raj;:~-a~1'*4i 

~ml!Mt(7)~~W ~ '5 It~T<, f.ltp~J't;;'h$ L h'f~ i) h 

;!:i:tA. -c'Lt.:h", i.Nioc~i* C ~~EE*I]/i1Pi* Hltlf! L t.: 
ni*~iJqj(EE LPEi*hl'Im~~ h, ~J't e-:7 hf 555n 

m O)*~ff<~ -C'':: hi "t"0)*ff<1'5 LED t: II£~T G jl1!j~ 

J.lilf~ i) h G J:. '5 I: t;t I) i L t.:o 

-.l 
P~~I::'j1'f)-7"}vl!f 

N~~I::'j1'f)-7"}vllf 

N~t& 

~ 

~, 

~ 5 GaP LED 7,;,t7'tJlli 

(2) GaAsP (~, It, .) LED 

GaAsP*tip-f'ht~ftl~ e~;f-;"7}v6.lt~i*(V 

PE) t: J:. --:J -r GaAs i t.: ti GaP O)::l:fBLl: t:JlIfi* NIl. 
fiX: ~~ ~ t.: :7' v - F~ ~ fiX:*L, f (7)J:.(:~1tiBt5i: 

t:r.t r.: t.: n ill! GaASI-XPX ~ fiX: 5i: LiT 0 ~J't~Jl::tr&ti 

.:: 0) n Ii t: Zn HltlltT G':: c I:J::--:J -rf~ i) h G P ~ 

~Jl:!eJG -C' ib I) ;!: T ( 1]]6) 0 

GaAso,6Po.4/GaAs($) LED Ii GaAs ::l:fJii. ~ If! \, \ '"( 

\, \ G t.:.If) t:, ::l:~A,.(7)J't'ijC3tt:o,&JjX ~ h, .00& 



.tt.:J;: ~~~7":; "1:!~~ ~ tJ:A,fl, ~jL~i~J..~'~\: 

J'ttii.\fih ~ Pflj,~, a-~ ii' L I:: LED 7 V - ~ c" (J)'fi 
. L plitmil'~iI'h -rp ;1: -to 

GaAso.3sPo.6s/GaP ($) LED Ii GaP ~f& a- m \, \, 
~f&-r-(J)jtp'&~l Ujj <" c. c t I::', ~J't-t;..- 9 c L -r 

N a-i~1Jn L ~J'tli'h$(J) ioJJ: a-IZJ "? -r \, \ ;1: l' 0 

GaAsl-xPx/Gapmt jit) LEDli~J't~C1)PnX:5t 

a- J; I') ~ < l' G .::: c -r-~lIilFlltl\Jlji a-7d~' < L, mtg (610 
. nm) C jittg(588nm) a-~m L -r \, \ ;1: l' 0 \, \ f' h t GaP 

~f& a- m .p , i,P"7 N a- r' - 7" L -r ~J't>;iM'i a- ~ <lb -r 

P;1:1'o 

n 1H11'iI!tIi! 

181 6 GaAsP LED 7':l7'.~ 

(3) GaAIAs ( tt-) LED 

GaAlAs ($) LED Ii IlfU LED (J) ~ -c' t "? C t ~ 
\, \ ~J't~1l: ilff~ £3 h -r \, \ ;1: l' 0 

AlAs C GaAs Ii "'C (J)~-=f:u::ttil{~F'il\' I::.)!i pI:: <lb, 

GaAs ~f&J: I::' ~ ~ (J) GaAlAs *6.ra a- nX: ~ ~ -It G :: 

cil'-c't<;1:1'o Gal-xAlxAs LED C1)~J'tiHHHt AlAs 

(J) i!U'a l:~ I::' J; "? -r ~.z ij h ;1: _1' ii", ~7J~ meL -r Ii 

ft-=fli'hi¥ c fJt~Il:(J)f. (fJt~>;ib$) 1;f~* c iJ: G *~ 
660nm I::' i1tl;f h ;1: l' 0 :: (J) GaAs *S d"a a- GaAs ~~.& 

J:I::'*~nX: L 1::).- ;..- 7" )\,0 A. 7" ofMm: (SH)(J)LEDli300 

mcd(IF=20mA) (J) LED C L -r, ~ ';1::' $1' 7')\,0 A. 7" 0 fM 

m:(DH) I::.J; IJ 500mcd.l-J.J:(J)~:ItlIiIl:-c'~itlJt~(J)L 

ED 1;f~g,ft ~ h. -r \, \ ;1: l' (1ZJ7) 0 

;1: I::, 660nm(J)~J'tiHl~I::':kn -rj!fI~iJ: Gao3sAl 

o.6sAs ~f&(J)J:I::' P-Gao.2Alo.sAs 11 (;{ I) "r 11), P­

Gao.6sA lo.3sAs 11 (~J'tIl), n-Gao.2Alo.sAs(/ { I) "r 

11), n-Gao.3sAlo.6sAs (:J;"- ~ 'I r 1I)(J) 4 1f a- JI~;X 
*~nX: L I:: LED Ii GaAlAs ~~&(J)1*ffi c. rni t1~5tilt 
faj(J)iliffil::' J; "? -rJ't(J)JtRI') ili Lli'h*a-~<lb-r .to' I') , 

1 OOOmcd .l-J.J: (J) ~:ItlIi1l: it iI"~nX: ~ h. -r \, \ ;1: l' 0 

:: (J) D'H m3i!(J) LED -C'/i, I.±A ~ hI:: 'iii! + a-riP 

~J't~Ji:!ii1( (O.5-1,um) I::'1'fl t::: <lbG:: c iI"-c't<, P,& 

~J(a- J; IJ ':li'~ < 1'G c c t /::.~it14.tflllB#I::'~lJt L 

-rP;1:1'p 

Panasonic -24-

I--_.;..:N_~ N-Ga,_xAIAs 

I--__ P_~ P-Ga,_xAlxAs 

p P-GaAs ~fh1 

(a) SH mllli 

(b) DHmllli 

1817 GaAIAs LED 7':l7'.~ 

(4) GaN (lit) LED 

GaN lIrtg LED li-lj-7 7 -1 "r~~&J: I::' Ji\;f§iiI::' J:. 

"? -rnX:* ~-It;1: 1'0 ~~ Ga J:I::' HCI a-im L -rf~ ij 
h.G GaCl c NH3 a-~f.&J: -C'JXr.iS ~-tt;1: l' c., 7;"- r" 

-7-C'N ~(J) GaN *6d"a iI"f~'; h.;1: l' 0 :: (J)bld~cT):I& 

f~I::'Zna- r"-7'L;1:1'cPID!I::'L:l:.;'d: tH-It/d", ~ffii 

iI;-~11fJ1C(J)¥:*(g*~Ii:::. ~ IJ, pn1~fr-C'IiiJ: <, ."'C (J) 
J: I::'!fi,~ L I:: ~faj c (J) r .. , -r- MIS fM m: ilf lf~ nX: ~ h. -r 
p;1:1'(~]8)o 

~J't~'-'liHl~/i490nm -C" )I~~im lOmA -C'*~lOm 

cd (J)fI~ G ~ iI{f~ ij h. -r p;1: l' 0 +5t~m I::' ~ G fI~ G 

~ -C'1J G ii', MIS fM3i!(J) I:: <lb tJJ1'P~1£ ii" 4-7.5V C 
iUilf-c'1' 0 

nVPE1?i 

q."..J.=:;;m:;;;i---iVPE ~ 
EB~t!i 

4.1.(111) ~.1*(.;-if 

(1) mJl 
¥:.~v-*(J)fMm:~~~~9~~Li~o 

"'Pljf;f> v --If(J)t~~t(J)~*,~,~Ii~RlJ c L -r ~:;'-f I: 

~*'~ ~ h. ;1: l' 0 



(a) V - ,tfthf'FO)~JttiilG t: -C' ~ ~ t': tt1lim ~ ~* 2'-tt 
-O~;(b'il[im~iJiiJ1Y 2' -tt, L ~ pflit1lim(7)1lt-r U€t~ 
1<11$0)1011: H~IIJ ;j; To 
(h) 1Iimi±AO)jjlcJt:¥il![>J:jjlo1-c'(7)1t~* ~ 2'-tt, 
-'E- [:"0)Jj!.-1t, r:-.t.fflfIl$(7)illXY, t:,>J:lf~~,~, 

~~~0)imJ(/j) ~ 1~11J ;j; To 
(c) L~"f~1Iim0)1l!rc~11*Io11::(7)llI.,~j)'G, ~IfT 

gIJ1I~~Ajjlo1~0)1t.*~.~Tr:-A~#1J 

~*~ < L, v-'Witt:J:MffiiooliA:J:2i~@]~Ltfliili 

:fJ1tHZlIJ ;j;To 

(;1:) y>x<z 
it; tt Ilii : v - -lfthf'FliiI 

P-Ga,_,AI.As 
(7 ')-; FI'I§) 

N-Ga,_zAlzAs 
(77'J"~) 

77 /~-fi: ~-\,')-\'!::J't~ffi111;iJ1:Mt:Jl;6b~ 
t~6b{})/,I) -\' 

(2) TS !.--'if 

TS v - '+)' (Ierrace .§uhstrate Laser) 0) Wi iIi ~ 
IJ(IIO ~:. ff- L ;j; To 

7'7 A ~dlW ~.:: c t:J:-) T-c' ~ t::iti'/11tf0)ftIi~4g~ 
(7)**ftJ!i-c'#H~ 2' -tt ~ V - -If'-C'1' 0 ZnfJtliXlfO)7\: 
~ffijiID (7)-tt/10) lJ- i/{tIiff'4iID t: JIij < t:: ~ t: 1Iimt;!: it'/'il:/i 
O)-tfll t:~~:p L, ;j; t::, it'/11i0)fJfhB:!l1J t: J: 'J T 
~t l: t::JiMJf$~O)t::~ t: v --If'1tt/ill e~Jj:tiilGt:~* 
L, HiJJfHJitiilG i/~Jc < ~R:IE 2' h ;j; To fiE 'J T, .:: (7) V 

--,tft;J:fltp L ~ pfiEi1lim, !j!--'E- n€~, +2' p 

\:::'- AffifIl$, ~~}iM~~-e'p c p -) *f~~fl L;j; To 
iJUl'litiml, *f t: CD m1timl c L T fl m ~T 0 

ZnfJt1tt1f 

rrT7'7"T":r-rrrrr77l7~'77'T77'1-- p (~IJ~f'i 

t 

N-GaAs 

P-GaAIAs 
1'~;::::::==~ __ P-GaAIAs 

UMtll) 
N-GaAIAs 

N+-GaAs 

Igj 10 TS v-~~l§ 
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(3) TRS !.--'if 

TRS V - +f (Twin !!idge .§ubstrate Laser) (7) Wi 
i! ~ ~ 11 ~: ff- L ;j; To 
= -') 0) I) /;/0) 1: t: iti'/1:Jii ~ Jf~fJX: -9 ~ .:: c t: J: IJ, 

~F1tI:~"it'I1:1t4 ~PffJtI1J: < f'F~.:: c O)-c' ~ ~ V 

-'tf-C'1'o iipi~i'/'!J:Jii(;l:iti/;7 '7 'J r,"I~t: LlJ-iliT 
,::c~~LT~-.t.ff~*~<Lili:fJgW~~~2' 

-tt;j; To f 0)1:, =-')0) I) '/ :;'(;): V -,tf1t~oIM~T 

~H~4-c'{'FG h T p ~O)-C', V --tfitl;): I) '/ :;'Fa'O) 
J::if~O)itn~ t:~R:IE 2' h ;j; To .:: O)~R:IE~JUiilGt: 00 L 
T t~tt G ht:: ZnfJt~X/fI;):, 1Iimi±A ~ t .::O)~JitiilGl*J 

cfO)i1i:fi~I:pR:lEL;j;To ffE'JT, '::(7)v-'tfl;):(Wj 
ili:fJ, (Wj~$, !j!--'E-~~~~~~cL;j;To 

illm1tiJ~, ~I: iWiili1J ~~*T~T1 A;7 7 74 )(, 
'<"J.mf§' m (7) 1til~ c L T fl m -C'T 0 

n-GaAs 

p-GaAIAs 

I===-::::j;~===+- p-GaAIAs 
(iMt~) 

n-GaAIAs 

n+-GaAs 
(~-tJjO 

Igj II TRS v-~~~ 

(4) BTRS !.--'if 

B:rRS V -+f' m,urried Twin Ridge ~ubstrate 

Laser) O)m:i! ~ ~ 12 ~: ff- L ;:j; To 
=-')(7)I} 'J:; c iti'I':!:I'14O)r*li,f,'<"f (7)fIL~,t;l: TRS V 

-,tf(7)t~-g-c/ple-c'To TRS v--tf'C O)~iil;l:, ~ 
imi±A(7)t::~(7) PTf~ ~ n I~O)I) ':;:;'ff~"f"S-)':: c I: 
J: V) 1Iim ~ I} '/ :;' Fa' I: (7) lJ-~* 2' -tt t:: ,¢,i, -C'T 0 ~5ib 

~iml;):~ L < iJiJ(/); L, TRS v--tfJ: lJilt" L ~ "fiEi 
'~im ~i'R1'fIL~j/, TRS V - -tf c (7)J!<JmO);fIJI..',t:it 

11U 2' h;:j; l' 0 

N-GaAs 

N-GaAIA5 

~==~#===-r- P-GaAIAs 
Uti'1'1iW ) 

P-GaA1As 

N-GaAs 

P+-GaAs 
(~f!li) 

p f~IJ'1!tflj! 

Panasonic 



-e, CD, 7" I) /' :1 Jlh'J> t" .:r 1 A J 7 71 }v;:):-r" 

T <"tLt.:'t!l:ilM:-~ffL ;:):To 

4.2 ~;U~T 
;.." I) ::J /' (Si) (7) PN fiil-I.:: 7\:;iJflmM ~ tL Q t, 

~ 13 (7) J: :3 I.::, 7\:; Ii f.!i dL J:j:I-r"ll T-1£ 1Ltt ~ 1:. J!i. 
L;:):To 

lmM~ tLt.:Jt7'Jf ;"" I) ::J /' (7).J:.;f }v=¥-/{'/, F =¥-1" 

"/ 7" (Eg) J: t) * ~ lj:.J:.;t-}v =¥ -(7)~il-, ::. tL t, (7) 
1[T8 J: U1£1Lii, PN fiil-(7)iIIt}j(:7;J~r.I'::tib-rM: 
~L, ~~~.~~.TQtllW~J:~-r~.~tL 

llTIiNlI"'-, 1£1LiiPlI"'-Vff.AL, ~folf~fi*'t 

TtLI;fPN fiil-(7)~1JioJl.::llVff.7'JfVlEtL;:):To 7\:;1':: J: 
~-r, •• J:<ll.~.~~tLQ(7)~PNfiil-l7)~ 
Wftili:-r"~1:. L t.:llT8 J: U1£1L -r"~ ~ -r, fiil-J: 
t) IWtLt,:pJf-r"Ii~~lIilJ{~I.::fU.T Q i -r"I.::.jJ}f.!iil­
~€::. UW~T Q t.:/I), llVlE(7)~1:.I'::Ii~-9- L i-1t 
;Co 

~iJ.i~7\:;I.::tt L -r~}j( ~ 1:17' Q t.:/I)I':: Ii lj/.h'fiil­
~, ~i1t~7\:;I.::tt L -r~}j( ~ {d.:-1t Q t.: /1)1.:: Ii, Si 

~Jmftili:l.::fiil-~ff~J!i.T Q 1Z'~iJf~ t) iTo 
Si if; ~:1' 1 ;t- ~·(7)7\:;I7)Il&JIJl.I'::8It Q ~lWilUt'i, 

Si (7).J:.;f }v=¥-/{'/, F=¥ -1" .:; 7" Eg 7'Jf 1.12 eV -r"'~ 
Q::' t7'J>t" 

A= he = 1.24 :::: 1100 nm 
Eg Eg 

tlj:t)iTo 

~14~~.~lj:if;~:1'1;t-F(7).~@~~~ 

LiTo 
Tlj:b~, AM7\:;~£~<~tVff.~~, ~.:1'1 

;t-Ftfiil-W~q~~ft~A~~'(7)t~~t, 

tLiTo Lt.:iJf~-r, if; l-:1'1::t-:-F(7)1lVff.ttEE 
(7)r,,'I'::Ii, !k(7)~f*7'JfJ!i.t) .rt:'I?iTo 

I=Ip-ID 
Ip =,8qRT 

ID=Is(exp ~~ -1), 
I:ilin'itVlE T:~tt~}j( 

Is : :1"1 ;t-I'(7)~ fJ: 'itT . 1£=ILtt(7)JIJl.~ 

fD'itVlC •• 
q: 'itT1[folf RT: ~TI.::Il&JIJl.~tLt.:;ff 

k:*~'l7/'~. .7\:;~T. 
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.t-=f ! it 

•.•• ~ p 
e ---- --, E£) 

) 000 
N 

o;J;-)v 

1HlIl@IlIfI7)'i[VIE 

jiljJ 13 *1-~-(:t-t:(/),,</t:'E7'JL-

I -
'--~I----"'--~ iJ '/ - I' 

jiljJ14 *I-~-(:t-t:(/).~~. 

tt.2.(I) *Hf-(:t-I" 
* r ~1:;f- Fli, it~Utl:~-:J-r~tt.:1l!+-

m~litffi15-(a), (bH:~T ~ j I:, 7" v - -j- ~:.-- I) 

:1 /' ~ 1 :;f - F t IPl t 1', PN *~ t PIN ff* (7) = -;)1: 

5tltGn;!:Ta 

P N **liji1lt(7) P N ~1H:, t '/:" .:t I: -I: 0 /{ 1 7 

A~*~-r'fflp G n, *~lIa!lt n~L!n ~ t (7) Ii ':'(7) 
P N**I:~ L ;!: To 

PIN~liP Ti t NIi(7)r,,'i:ii1ii;fltm~ (I~) a- t 
'/:" P N*~I: ~/{ 17 A HP1JD L "f1'1!ffl L ;!: 1-a 

t < I: PIN ~ 1 :;f - r·liiR~·t1I:T ('n, r.c,;~.1i: 

f.I~'!f. P': c iJ\ G; it IJ .:c:1 /' ~1t7 ,. l' /{jiffi 1J: c: 
(7),,% 1t1t.-+ t L "f ffl p G n;:): To 

ft 

~----~~~~PM~~~ 

N 

(a) PNm 

I (N-) 

NM~~ 

p jf~~~11 

iiiitlftIL~ 

N+~~ 
1zz:<ZZ:;1ZZ:zz:z:zzzza-:tJ ./ - I-''llti'li! 

(b) PINm 

jiljJ12 *1-1i'1'-r-1' 



PIN Jf~I;I:$-)HIJ/{~:,; L: L T:t - r 7 t - t; 7.., :1 

:';/{7 rY1 7..7, ~':T':t-r"1 7..:7~C'O)~1t~-t·C 

L TO) ffliif;>'llJt'* L T 2< T p ;l: -, (1ZI-16(a»0 

;l:k, .M~~1t~tt~0)8.i.re~~~~~3 
:,; -t:,; ;., -r .( f-r'.{ -r:7 ~ (PSO) t JiJ t) ;l: ~ 0 

i:iLiii~**i1:iJl'flh T b' V), iJltllfli;., 7.. -r .t..1:i~m ~ h 
T, \;l: ~ (~-16(b» 0 

(a) j.1t!'J PD 

n 
(b) PSD 

~ 16 PINmO),,= 

4.2.(i1) *1-1-7/~A~ 

*rr-7:';~/7..~';I:, *Hf1':t-Fc~~-:JT 

tl!ll\llJif,U~ i t -J ::. c iJ' G, '* 2< ~ 1t1ltim i Hf ~ ::. c 
iJf,,(,·I!.<;I:~o -t:-0).i~UiIZl17l.:ff-TJ:-3'.:, ;"1):1 

:,;f~-~~r-7:';~A~c~t~~~ +9~1t 

1<$& H~ ~ t.: ~ I: «- 7.. ~Ji~O) mill i '* I!.< < tj[~t 
~ ~ c c t I:, 1lt~O)f:iLiiitJ c'I:I~iJf~ ~ h T P 

;l:~o 
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~"''lI:f.Ji 
Si02n~ 

FT~~==~~~-N~~~~ 
--.-..--r--P ~~~ .. 

'----N--~ N ~ 

c 

.r.1:::"1~;'-7 )vll 
N+~f& 

~-A·:1~1~OOO)*"~1~-~~J:~1t • 

• ~, NPN"-7~~A~~J:-:J~*~T~.~C 

~1i1fi c h:>j:-Iti To 

:1~1~~~, 1~7~~.0).~~~~L~* 

~l", * r "-7~~A~'.:1tiJf~M~tlQ c, j£.I' 

17A*~t.:;bQ-"-A· :1~1~~il't.:J:~*" 

~"1 ~- "" t.: 1t'i[iiiEiJf~ t, ::. tliJ"J(¥J!:O) r -7 :/ ~ 
A ~ 0)-"- A 'i[iiiE c :>j: I), hFE itt t.: *~lii ~ ht:. tIltJ 
iJ<{!} a? h;l: ~ 0 

Ic=IB(1 + hFE)::::hFE ·IB 

I B : * r ~"1 ~- ~O)1t.iiiE 

hFE : r -7 :/ ~ A ~ O).iiiE*~lii* 

it:., * r r -7 ~ ~ A ~ O)5t1t~Ji:iBiffi:Li, 1,100 

nm Hili: 0) iBiffi: ;l:l"~~ ~ t t;, ;I: To 

~ 18 t.:* l- l--7:/~A~O)~frffi[!j]lI*~ff-L;l:To 

.-..::- 7.. 0-........ --+-.,. 

*l- r-7:';~A~I:'i, Uffil-t-~1'7'c«-Aft 

I!.< 0) 3 ~jffi+~ l' 7'iJ~~JiJ V), «- Aft 2< 0) t 0)1;1:, l­

-7 :,; :) 7.. ~ c ~~I:«- AI\ l' 7 Ai iJ'Wc, tM'F 
!t?, ii1c~ ~ ::. C iJf,,(,. 2< ;I: ~ 0 

;0)* l- r -7:'; :)A ni, :t- l- A r o;f;"O)1t:i: 

fljlJllIlil;l: t~, * H: :/-lj--t-', :tf r 7 l' '.J ~- ~ 

O)~1t~c L TiltTt:. < flJffl ~ h TP;l: ~o 

Panasonic 



4.2.(111) * 1-11-1):'- 1--:'- I--7/:';.7.1l 
* /- Ij" - I) / /- / /- "7 / OJ' A 'I Ii, -$\t(7) * /- /­

"7/;; A 'I J:: IJ ~p:>'t~Jt H~~ J::? 1:~1t~t~ ht.: 

~:>'t.+~~o~w~m~i~~,-~(7)+7~(7) 
q:":=~(7) /-"7/ OJ'A 'I ii'J"- I) / /- /1i*,'t~ h T 
b'lJ, ~ 1 ~"7 / OJ'.A 'I ii~:>'tffl, ~ 2 /- "7 / :; .A 

'I :fitl!l~i'iiffl c IJ: -? T I, \ i ~ 0 

* ~ Ij"- I) / ~ / /-"7/;; A 'I Ii, r.t~~Jtii)!! 
< IJ: ~ ~.¢.iJliJ IJ i ~ ii, ttl!.- 'J 7 A (7)~~~:>'tI:M 

LTt+~*8IJ::>'t~.~m~=cY~8i~o~ 

~ft~:>'t.-TC LTlitcJ::lJ, ~f~~tif'I1:(7)* ~ 

-t / -+T, ;I- 7' ~ 71 'J v - 'I ~$j~ LED N.llh{?Jh 
-tt T, t::: j-';I- j- - 7'(7)Miili\i, ~jlffi~ill IJ: c"l: t ~ffl 
{t~ h TI,\i ~o 

;!i'kffll:~ 

SiO,Bl 

~~~~~~~~NW~~~ 
P Jf*~~Tf 
NJf*.:Lt::7'\'-;'-7 1"/f 

N+~f& 

c: ~,c If; 1 Tr (Q,) I ~'2 Tr (Q,) 

Q, E 

4.2.(IV) ~Ul1t~7(;~T 

!IH.1t~:>'t.-Tli, 1{.f;f-"7 IC ~O-t A-~ fflp 
T, */-'1'1;1--1-', 7/7', ;....:z.~,JHill~b·J:: 

r.t.<E1I!!±1ill~IJ: c"(7)@1~*~~ 1 + 'J ~ J:1:~UHt L 
t.:~:>'t.-Tl"~ 0 ~ 20 1.:-t(7)~irt:a-m L i ~o 

1t 

~II/~E 
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,j; l- 7'''1 %- r@ii, ~;fli(P iii) -.I. t" 7' =\- ~ 7)V 

II (N II) rdl(7) PN ~1l-:a-flI!ffl L, ~Jt71t!H!: GaAs 

$7i-~1t1"1;f- r"(7)~1tilt* C J: < "7 'Y 1- L "'(I,' 
iTo i t.:, ~ II !!ic..mt 7' 0 -t A (7)t*JfH.: J: t'), 1t1t 
:g:~ c {j§~9i1~lIDnr,,~ :a-1t~89, '1lL~8~1': L ~ ...... 1" L 
"'( IIDnl.:1~A T G 1tc 1Itliii/ -1' :K:t L ~ Il!IT L "'( 1,' i 
To 
*r~1;f-rcm~9i1~IID~ ~'1lL~lIDn~~ 

:a- 1 1- 'Y ~ I.: -*fJfft L t.: * r IC (7) 7" 0 'Y 7 7'''1 ~ 
7"7L:a-~211.:mLiTo 

~tEE[!jJ~ ® 

® 
:>'t~ CD GND 

® Vo 

CD ® Vee 

T ''j 'I )Hl:'t:IJru!(7)~:>'t.-Tli~~Jt I: J:: -? T ill1J-li 
;I- / • ;I- 7~ M~f'l1:~ t t, it.:, TTL, CMOSIJ: 
~(7)o;;77@1~c.M~~~=C:~;, @IHftH 
iI':§~, A'-":'- A ;l I) 'Y l- ;I;<';b G ~ C"(7)!f,f* H;f"'? 

"'(1,'iTo 
~:>'t{fHHH:~m.@]HifCH.lll;.J6/d':+ 'Y 7'~;t 

r r"7 /;;.A 'I C: fj5)-(7)/~ 'J 7'- ~/I:Ah T fflp ~ 

= c 'Il'~~, ~~fi~ 'I 1 ~(7)* r -t / +T, :>'t~A 1 
7+~;l-7r71'Jv-'JIJ:~(7)~:>'t.+C:LT~ 

ffll"8i~o 

4.3 ]'t.~.T 

4.3.0) *~-t!;..--tt 

* l- -t;.,--ttl±, ~1t*,-Tc1t1t*,-T:a--~(7),1~,y 

7'- :/ r"J I.: Uh j6,h , 1t1.: J: -? "( !lWJf*(7);ff~~1ll:li 
:a-.WTG~.:a-t-?~1tM~*'-T~To *l--t;.,­
-tt Ii. W 1J$:~.: J: t) ~jI§ ~ C IltJffJf* I.: 5tlt ~ i1.. 

CD ;jF~I!!I!, ~~.J2, 

® +~, ~{~*J('I'!I=., *~1fI; 

® .W~Jt;l;{iWil,' 

@ r.t,~~Jt;l;<'~\.-' 

® TTL, CMOS I.: J§.M1iJ~~ 

~ c>(7)!f,f* ~ t -? "'( H t') j: To 



~l&Jjf~* I- -t /'-tTI;I:, * I- 1 /' -7 '77'-7 c tUfL:\: 

h, :7't~il-~+I7)-"? -[-'1' 0 IZJ 221:$1' J: ? 1'::9€J't 
~+c~:7't~+~-~I7)Mm~t~TU~~~~~ 

J§:"C''}) YJ, iIIii~+17) r .. ~ ~ ~l&JT G :: c I: J: -) T ~':: 
G :7'tiil7)~ft H~lHT G t 17)1", !fm1f-17)1i~, {:!ili:, 
{:ill!"!, [EJ,R:>J: c" IJ"~F1~~!lrt;'~lH 1" 2< iTo 

9€:7't~+I:I;l:lH:hlJf~<, ~~i1lJI7)GaAs ijJ;7~L 

ED ii, ~:7't~+I'::I;I: Si * I- I- '7 /';; A -7IJ":tI:J:f.I 
pGhiTo 
\:1 - -7 I) _1:. /' ::I - '1', ~-rWl7)m:i:: iJ '7 /' -7, t:l jJJ 

m~~17)::I1/,I7)~lH, m~~-~I7)~/'~~lH:>J: 

C", ~fJ&a'0:>J:j)j 2< ~1I[~{-g~I:~~T G -t /' -tT c L 
T ~niiil:r.c.J:f.I ~ h T~\ i To 

IXMjf~;J-; r- -t /' -tTI;I:, 1ZJ23- (a) I:;;J~T J::. ? I:, #:J't~ 
+c ~:7't~+ H'i]-l7)n~l.::f#li: L t::~J§:l", !fmff­
b'GI7)IXM:7'tI7)~1tH~lHTG tl7)l"To * 1-1 /' 
-7'7~-7I:J;t.«T, ~. #::7't~+bLn~l:t)tli:l" 

2<, A ~ - A 7 7 '7 -7 17) .¢.i. "C'fIL¢.i. b",}) G IX iii, IX M 
:7't ~~lHT G 17)1", -~ltl:lH:h v« Iv b''+ ~ < :>J: YJ 

iTo ::O)t::IbI.::~:7't~+I'::I;l:Si;J-;r-1-7/,;/A-7 

c ~ I:;J-; r- '1'- I) /' I- /' r- '7 /' V' A -7 t J: < J:f.I p G 
h* To i t::, 1I[~ftJ· J't$B11:5t.~ ht::/f'/7" 

- V'I'::~ . #::7't~+T ';J ~ ~ '" '7 /' I- vr -ff-itT 
G~IlX:I: L t:: :; .:::..1X~tW;J-; I- -t /' -tTb"i!J1~it~ h T 
~ \ * l' 0 IHf~1t 1::Mr.t l t:: ~+1", IZJ 23-(b) I: f 17)~ 
~~ff\L*To 

/'-::I~ r-"~"'-:7l7)t1t.iZ).Jj)(YJ, ~¥~0)~0)1i 
~~~j)jn~l7)~lH, ~v-~I7)~M~lH, ~--7 

17)[EJ,RililJ/ifIJ:>J: c"];tJ:f.l5tll!fb"r.t;* ~J T p * l' 0 
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PlZZiZZllla 

IHtfo/JW 

~ 23(a) JiMm* I--tz:.--tt 

-t7~'J7 
If'J-T-'/ 

4.3.(ii) *:1~7~Yv-~ (*~:fJ:17) 

(I) I!i: JI! 
>t~1-71'/v-7' (;)';1-'/]"1''7) 1;1:, ~J't*+ 

c~J't*+~mh~h~l-"?O)*+~mIlX:L~t 

O)T.", At±:I1Jr.ll'Hl~89'= ~*'i~ n, J'tl= J: tHN~ 
~~~G::c#"C'~GMtt~t~~S+~ToIZJU 

~>t"1'1-71'/v-7'0)~*~~IZJ~$L*To 

J..1J 
(E/O) 

1:i:l1J 
• (O/E) 

--



- -f,.Q:;=, :t 7" r 71 -'j v -7 C')~7t*Tt= Ii, ;e 
J't~1J*iJ{j\1Ij~) if I) '7 Lli!t~ (GaAs) iffi7\-;eJ'tY -( ::t 
- FiJf, *J't~Tt=Ij;, I) :::J:/ (Si) ;1; r r 7:/:; 
7..7, :BJ:U", ;1; r Y1::t- )-'>J:giJf1fffl~h:£To 

li:ili:-C"Ii, ;1; r Y 1 ::t- r" c{gJij-~JJI[lilln (~~liilill 

~ .B~Blilln~~) ~l+'l7"~ •• L~*J't 
~T t 1fffl ~ h -C~):£ To 

::t 7" r 71 '/ v-7 C')~* c L. -C Ii, 
eD AI±l::tJ r.l3iJfll1l1.i39t= ,}.@~~ h -C~) J.> 
® iftiAEiJ' t, j\1IjmJ i~:£ -C"~MJA ~)mJij-{i;iiiJ{nrfi~ 
® {gJij-{i;iiiJf-1.i/PJ~ -C"1J I), I±l ::tJfQU -C"C')~tf 

iJf A::tJ1HU ,= ~1Il L ~~) 
@ ~JJI[~T c C')~MCiJ{i§:~ 
® !J-m!.g:l: 

~ c"iJf1Jtft,h:£To ::t7" r 71'/ 1.---71i, 1±l1J 
~TC')mltX;t=J: I), ;':/1'/l."r 7:/;;;7..7m!, y­
I} / r / r '7 /;; 7.. )7~, or;;)7 Jvl±l1J~~ c"ii.;b 

V) * To 
~t,~~nm~G~.TJ.>c, •• ~m!, •• ~ 

.m!, 7~o1'I±l::tJm!, j\1IjM~M~m!~~~.;b~:£ 

To 
::t 7" r 71 '/ I.-- -7 IHUIiJ{ ~~)C')l", ffl)£· § 

~~1J~~~TC')~m~~~:£To~.~~DWm! 

::t 7' r i 1 '/ v - 7 C')m~Ii, t1(I25 C') J: -? ,= iffi7f.!)E 
J't7"1::t-)-'c;1;r r7:/:;7..7~N/PJ~-1t-C, 't­
C')1ill t) ~!fj1fajJ.:r.;t;:3(- ;,tMn§'I=J: t) .:c-)v FL, ::t7" 
T .-( IJ )v.l{ 7.. H'p t), ~ t, t=, 't- C')J6j 1m ~ ft~'I'1C') 
.~.:r.;t;:3(-;,tMn~.:c-~FTJ.>2.r7:/7..77 

-.:c-)vr"1.iA~tRfflL.-C~):£To ::t7"r71 '/1.--
-71i'71 ? O:::J:/ CO :L-7C')~& c *"= AI±l::tJ1ill 
nC')1:/771-7..; .~C')A~J.>lillnOOC')m%~ 
ii Ii c"1= 't- C')rIfi~iJ{f&,iJtt=;fJ.t-* L -C~):£ To 

~;Jty-{;t- r 
.f5.:L;j{'~~mn'f( 

1ti:KiIil 

~~~~*rr'7/:;7..? 
~:i!~jJ.:L;j{'~ ~mn'f( 
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4.3.(iii) .::1..= ';11-

( 1) i! :; -It .:L'=' '>' I-* r -t /-+)-..:1.'::' "J r Ii, /\ 17"') 'j F-tHH"r.t 
ffll -C , ~.::. -'f:- -)1- r" r '7 / :/ 7.. )7 c + 'j -.11fjl ~ 
a.N);/ /7-7'-7.. P;] I:~' ~7t~TC ~ I:-f:fit 
lt~t(7)--r-To c;g261:fO)m~a-ff\l iTo @]» 
ifl)Ii -.1 1) / HH&I:~*~ I:" '7 / r l -C .;b V), 

LED ~1Kj}JlEln, ~I±l@]n a.mliX l, .:r.;f,;f-:"- mm~ 
-(-.it A l -r .;b V) iTo 

/\r']:, :.- 7 
',--1.. 

(a) ~ii~ 

(2) 77.-( J(.:L.=. '>' I-

LED 

771 /{..:1.'::' "; r Ii, ~7t~-f-t l < li"1:JI::~ 
Ta-7t::l;(,7)7 c'::: ---f:fit l t~ to)-r', 7t7 71 /{ 

c i§:~,= f.![,g.-C" ~ J.> m~'= ~-::,.-C\-):£ T 0 t1(I27(a) 
,=J't:::J*?7.:c:;:L-)vG7)itIi'm~~L*To ~:B, 

-r~eO)JI:::::J;(, 7 1.:c;; ;L-)vl:@]ntt~c'::: l-r.~~tJJ 
lEl»t l'< liJliifJ:il!il» a.--f:f1t t... t~[H)n.:c :"";L­
Jvt1(l27(b) t ;:z.--lfC')~]{l,= ~ t -rimJir1r. ~:tL -C 
P:£ To:: ht, C')7 -r 1 r~;:z.:=. ';I r ~ ffl~) J.>:: c 
,= J: I) 7 71 r~k :/-tt, 7 -r 1 .I-{ I) :/ ? ~i§:~,= 

mPltT J.> :: C iJf-C"~ * To 
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-. - - - , 
~ 2.11(1- c.os(t)') 

5.1 :7f;jj\IJ:lEt¥ltl 
~7't~+I7)J'[;I7)~-HilIi I: 1;J:,1iU,tiJltl'lt(Radiometry) 

C i~tl7't(Photometry):lii;, V) ;j; To 
1iUti)lIJ'ltiit;J: T«l"l7)iBl~I7)~~tl:~ ll"iJltl'lt a-

1flJ: -j tl7)1:"'. J'!~tl~Wt8:H~~t;J:5f±J:l.lJ::St7't!~&a-t 

0, ~*1j!fftl;J: '7 .. / ~ (W) -C'T 0 iJllj7'tiil;J:liTfj/,fiiX 
17) iBl:&17) iJltl'lt a- rr lJ: -j t 17) -c', J'!j!:lli(J~f~ll1 ~:fl;J: AFJl 
17) 13 I7)fj/,!~Ii:I:)!fP:St7't~1i: a- t 0, ~*1j!fftl;J:)v 

-;. /' (1m) -C'T 0 

5.2 :7f;(J)jj\IJ~ 

~MitciJlIJ7'tii:I;J: (W) a- (1m) l:iii~MU.t,:~ 

{*,I:i;, V):i: To [ilijiJltl'ltiil7)r,,~I:I;J:, 555nml7)iBl:ff7't 
17) 1 WI7)~,\jf~IL'i680 1m 17)7't5~~:I:fB~T ~ c'J:i::~ ~ 

hl"P:i:i-o lrtl,Uf, ~~f*cJ't*l7)r~{*,I;J:(lIi\-c' 

;f, ~ h:i: To 
780 

F=Km \ V(A)' PIA) dA .. · ...... 111 
J 380 

t,: t~ l, F li7't*, V(A) I;J:JHj/,!~Ii:~~, P(;')I;J:~ 

,\jt*~tt Km 1;J:**tj/,!~1i: (680Im/W) -C'To 
111 ~M~§lli:, ~M* 

1i_UtHllli:.ff$~J';J< C ~7't~+17) J:t,:)liJllj'lt I: J:. V) , 

7't-;ttll1J l7)J:t c ~til~fM~{*,/,)' G ~M~§lIi:(W Isr) a­
*66 ;j; To iJlIJ'J:i::* H~l1 I:ff, l :i: To ,~7't~~ c ll" 
I;J::St7't!~li:l7)ijLl1l.lJ:-Ij---=Clq )vH!'lp~/.)', ~ I) 

~/'*~~~~~:&~~ll"~ml:i:To 

~~t* I;J: ~§lli: O)?e Fa':St (ji -C',1) ~ ~c7't1#'I4. c f;J<iiH*, 
t1c I: J:. V) *66 :i: To 8, rp :1iIoJO)iJlIJJtiID-c',1) ~ N a-!\? 
T Ii c"*~1i: I;J: i;, 7.J~' V) :i: To ['Z] 2 I: !;J<*f*'t1ciiO)flI\E~ 
a- ff, l ;j; T 0 ~ 3 I;J: f1(:St!;J< a- m p t,: iJltl'lt:1i ii -C', .ff 
$J'ti~SiU:3~:k, iBl:&lJ: c··7.J~·~fJ;J.O)~7't~-rI:.ktll" 
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~ 
I 
I 

1 ('IT 
J(O)=27rJ. J(O,tp)dtp 

1 N 
=-N L: J(O, tpi) 

1=1 

-'~ ....... , 

12 ) :St 7't:St fti 

ds = 2n-·(Rsin8)·Rd8 

deo = ds/R'=2n-·sin8·d8 

dP = J(8)·deo=2n-·J(8)·sin8·d8 

P = 2n-~ J(8)sinO'dO 

';"'4 7r'sin £I'd-sin O-J(e) 

=Z(8) -J(8) 

P = P(Oi) -J(lJi) 

~7't-5mli: 17) iBl:&:StTh -C' i;, ~ 5t7't:StTh 0) iJltl'lt * a- j'gJ 

4 1:5}~ l ;j; To ~$~!;J<c ~7't~+O)J:t~iJltl7'tl: J:. 
V), 7't1l[ tll1J 17) J:t 7.J' G 5-}jt:St tfi a-* 66 ;j; To 

5t J'tnUt~« 13t 
fl$'!I:~ 

~ 
fJt5t~ I 

~B-
jM3f fl. 

L-__ ----l 



5.3 Jt(7.Htt fU: *-
1itM:I.: (lJltl1t:l.:) O):<E~U~.I-:J.:(:~L;I;To 

11) 1it~U~1l (1tIl) 
1tirniip G 1-; ~ nloJ(:~UXT ~ 1tO)~illo 

1tIlO)!j1fft-c'1-; ~ 7J ;..- 77 (cd) liB~o)l1fIm.~(:1-; 
~;W;fi> (1m2) O)*OOO)~@:nloJ1tIlO) 1/607] ~p 

P;l;To 
12) 1itM"W: (J't"W:) 

!j1 fftBifra~ rJq (: 1-; ~ 00 ~ im~ T ~ J't 0):1.:0 
J't"W:O)!jI.fft-c'1-; ~ J(.,- j ;..- (1m) 'iT/'{~0)1jloJl:1iZ 

M~ h~ 1 cdO).¢.i,J'tirniip G, !j1fftj'[fi>~rJql:1itM~ 

h~J't"W:~PP*To 

13) 1it~tft~1l (ft~ll) 

1-; ~ *00 H~ G TJ'tO)~illo 
ft~IlO)!jI.fft-c'1-; ~)(., 7:;l.. (Ix) Ii 11m 0)J't"W:-C' 1 m2 

0)00 ~-t!R(:ft~ G Tft~1l ~ ~.~. ;j; To 
14) 1itM1t!Ii1l(1t!Ii1l) 

ooJ't~ &MOO~~~1-;~nloJ~G~k~~O)~ 

~ ~o 

1t!Ii1l c Ii 00 0) 1-; ~ nloJO)J't1l ~~@:~ 00 (:~U~ L t::. 
OOf.ft-C'~U --:J t::. t 0) I: f§ ~ L, UiJltl1J1oJ iJ' G 0) ~ lJ' It 

O)!jI.fftOOf.ft~ IJ 0)J't1l ~ ~ L ;I; To * 1 1:1itMlt c 
iJllj1ttiO)!j1fft ~ ff, L * To 

lJ{ § ~c ~'A .ljtj1(MKS) 

.oUt. 
~M.I. or, )~'f'-

U Joule (RadIant Energy) 

~MlR p= dU W=_J_ 
(RadIant Flux) dt S 
~~H!j;Jj J = dP W/sr (RadIant Intensity) dw , 
~h-mll H= dP W/m2 
(Irradiance) dA 

~M~1&1l M= dP W/m2 
(Radiant EmIttance) dA 

~Ut*,1l dJ 
W/sr.m2 

(RadIance) R= dA' 

ij{tlJ't:ii 
'it .!II: Q 1m· s (QuantIty of Light) 

'it lR F=~- 1m (Lummous Flux) dt 

'it Ii 1= elF Im/sr(d) (Luminous IntenSIty) dw 
fig Il elF 

Im/m2 (Ix) iIiIuminance) E=-
dA 

'itlR~1IX1l L= dF_ Im/m2 
(Lummous EmIttance) dA 

*' Ii B~~.!...~_d_I_ Im/sr.m2 (nt) (Luminance) dA' cosBdA 

5.4 Jt~Jr(J)!iE. t iJI~!iE15~ 
~JI,:u::O)iBHf ~ t -:J!jI.fftA~tJ't~§lIlP (W) ~~J't~ 

Tt:~]~tLt::.Bift:iTrEh~J't1ltiTrEI (A)iJ'G, ::XA-C' 
~tGh~tO)~~J't~Il~~~*To 

R= I!P (A/W) 

~J't~IlO)iJltl:u::ti, ~ 5 0) ~ ? I:im-m, ~JI,:u::0)1It 

~~W~L, .:<EO).A~t-:JJ't~~J'tD~GiliM 

~ -tt~1t~TI:A~t ~ -tt * To 1m:<E L t::.iBiA-r-O)1t 
~Ilti, -¥1;!jt1i> V -·tf~ c'O)J'tirni ~ AMJ'tirni c L ~ 

$<f!1!P*To 
A~t1tirniO) ~ - Mlti, ~1t~TO)lf5t'JJ~1t~j{~ 

~ IJ Ij' ~ P:: C iJf16'~-C'AM~ - .b.fl ~/j, ~ < T ~ 
t::.tJ, J'tirnil:-¥1;!jt1i> v--tfHflp, iJ'-:JilfIOOI:8 V;..­

;( ~ft~~ L ~f~/J,:;l..;r,.y r 1t(1~tl HflOJLm~) HU 
To ::O):;l..;r,'y r1to)/~'7-~')(IE~ht::./~'7-j 
- 7' I: ~iJltl:<E L, ~1t~T t:A~t L HifO)1t1ltiTrE ~ 
O)Jt~*tJ*To 

~.:l.:T5t'JJ.~d(~~' ~J't~T~O)AMJ'tT. 

t:MT ~ 1ItTO)!jI.{ftBifr,,'~ V) 0)}6:1:.0).it ~ p P, 

::XA-C'~t Gh*To 

'lex! (J.) =1'i4X103 X R XIOO(%) 
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5; 5 ¥~f* v - -IfO)ilg~li~ 

5.5.(j} 7'tlft1J Po (mW) 

1t~1JO)iJlU:u:t;J:, ~6 t:5FT@I~a-fflpTfTId:P 

;I: To, .: O)~ LD t:1JDh G~iT.ta- X, v -+f/~'7-
;(-7'O)~1Ja-Y c V(X-Y v:J-7"'t:WiiJ'Tc, 
1tiT.t-1t~1J!t#1:1iJ{Fmtt;l: To 

5.5.(111) 1AfJf~JfIj (Radiation angle) 

*.ifr.ttll') fil 8. (deg)ti, 77-7 -( -)v i"/~ 7' -

/ 0) 7J(.if 11ioJ 0) r.t iJ{ I') /ll a- p p ;I: -t 0 (f,IUm11 ioJ 0) 

r.t iJ" V) /ll) 0 

Panasonic 

5.5. (il) ~jji8l~,h (nm) 

9€t~iJ.t~O)!f.f'I:1iJlIJ:U:ti, ~ 7 t:5FTiJlIJ:u:=* a- ffl p 
;I: To Tid: h t,5t1t~~-c'iJ.lH~:iJlU:U: a-fTld:, ~ ;I: To 
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[ 5tJ'tilf *~7)t.-~ 

*~;<-$' 

~jf[I.tiJ{1') /ll81 (deg)ti, 77-7-(-JvF/f7' -'/0) 

~iFr11ioJO)r.tiJ{ I') /ll a- p p;l: To C:IHdl11ioJO)r.t iJ" 

1')/ll)o*.ifr.tiJ{I')/ll, ~jf[r.tiJ{l')/llti, ~8t:5F-t 

iJlIJ:u:=*-r'iJlIJn:: L ;I: To 

y 

X-Yv::J-~ 



5.5.(IV) i~R.i:ll.& (Astigmatism) As (,urn) 

~F,~J~~li. :It.dr1J1oJ I:.b' It ~ J]<,if- to' J:: V':iEii1i1f 
1010) Je.;>j' It J:O)~:ltJ!.\O) -r'h a: P PiT 0 ~F:!~~& 

iJlIJ'iE I: Ii ~ 9 O)iJltl:ij::Jf~ Hfl PiT 0 T Ij: h to v/,;;( 

X 40 
NA=0,65 

5.5.(V) mM.~~Jl (B,elative Intensity Noise) 

RIN (dB/Hz) 

,ftlM~i¥f5ffi& Ii. J.lif::rJi'fliSit~ ~ t.: ~J 0) :It~m&~i¥f 
0) :ltliLfJ Sffi& I: *tT~,H: a: ~ \ ~ liTo :ltJh'iHi;>j"if> M~ 
{f0)7't5ffi&~i¥fa:~""~t.:bt.lI:. ~lOl:ff\TJ::] Ij: 

~ii:H~fflLiTo .:hti7't7".{ 7.7~ii:I:tJ'tt~ 
-It 1:." 'J '7 r 'J 7"0)7't"¥:* 1:m:pJf~ a: e: 'J l PiT 0 

-'¥=~1;$: v --Wti, '" )v1- .L~+-riM&ifiIJlffll ~ ht.: 
I:. - r- ;., /' '7 I:? ry /' r- ~ hlP i To lifj1f7'ti±l1J 
Ii, V/'~:Ll1":JI);I._r-~h, t:-1-.7.7'I)"J'7 

1" 2 1f1oJ I: 5HfIJ ~ hi To ii1i~T ~ t: - 1-. Ii. orw<: 
N D 7 -( )v'7 a:Ji 1'). v/';;(' L 2 1" ~ 7- J:1:~7't~ 

h i To IXM7'tli, :/I} V'I:::' - 1-. 7. 7" I) "J '71"5TlIJ ~ 
h. -tt~li v - -1fA.J)fi})i LiT 0 1mO)--if~ti, TV 

11 ;I. 7 1 1:*Sft ~ -It, v /' ~: L2 0)1,~ .'~Akrm 0) ~lf ~~, 
Hr~piTo ~ml:t:-1-.7.7") 'J '71"5j-'tfIJ~h 

t.:{m1fO)7'tli. {~7't t: - 1-. 7. 7" I) " '7 e: XiSi!H.&1" 

moX: L t.: r 1 ') v - 'I a: JiJ&J ~ -It t.: 1&. PIN * " 'I' 
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I:J:: ~fJt*ft a: TV fJ;I. 71:*i5ft ~ -It. 1~-@-ffiil:.ljZ 

h1frol e: lJ<if-1fIoJO)*5ftI\l&lO):Ai'H: Ij: ~fj'[ii:O)&a: 
;:f<bt.l. ':ha: As e: ~\piTo 

1 ;of- - F1"~:It L. 7.« '7 r- '71-. . r T 7 1-If1"~ 
-if a:i.~IJ1E LiT 0 * " '7·1 ;of- - F1"--~~O) J't;>jl'IXM 
~ h ~ ;1/. .: 0) J'tti. 7't 7 7 1 / q:~{f L. 5t :ltllJ 
I:J::'J lA'" '7 r)v.wt~I:f~fflLiTo ~';'I:, 1.M 
:lt1:::'-1-.7.7"I) "J '71:A~tLt.::ltti. h-f;>j'1"T;>jl'. 
7't7 71 /{e:ocMiffiJI:)XJJt~h~O)1" • .:O):lta:T 
V 11 ;I. 7 2 1:*Sft ~ -It, m:fUt1to)lJI.~ a: fi' Ij: ] J:: 
] I: L l if> ~J iTo -'¥=i,¥1;$: v -+f0)1&1i:lti±l 1J Ii. 
PIN * r- 'I' -1 ;of- - r"1"1:7't L, 7'ti±l 1JilliJIffp (APe) 

l~Nj} I: J:: 'J l:lti±l 1J H1IJlffll LiT 0 

-,¥=i,¥1;$:v--IfA.O)mI') 7't:htli. -or$:ND 7.{)v'7 

I: J:: 'J lW<:ft ~ -It iTo 7'tJ)fit)i$li. ilfJ Ji:lttl11J I: 
MT ~ v --If~ffilffiiA.O)J)jf})i7'tMte: L li=i±I LiTo 
~ 7- b'J:: l!v /';;(' L 2 1i, flltj}j~t-fljl:J:: 1'), -1;$:e: 
L l fllt,1) ~ -It. ~,;, I: ~ 7 -Ii, P Z T I: J:: I') ~!lllt: 
l:t~j}jL. :\l!Ei¥fO)Mkfrt'ta:iJlIJ1tL iTo 

Panasonic 
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6.1 ~7t. ~7t.~ 

6.1.(1) ~~t1~.ti 

, .J: \., ~~t J (1) b C 1= r .J: \., ~itJ t;f 1, -? -C, I;l: 

l:.~-C '.J:"lfl,fltJ t;'!£.*h*To f~.lt'\1:cl;l:**, 
1fl,~(1).~~~~~C1)~~~1,~, ~~(1).~L~ 

f~.l'\1:t;f~~(1)~8Irl=~ t) .:. * n -C \., < :tjt;f~it~ 
~-C-To .:..:. -C-mffl~hQ'f-itl;l:, £*B91=I;l:, Ifl, 
flt.~~~~L~'f-it~T~ *~t&-CW~TQ 
i'&~tJl.~ C, \t;;jtl= ~1*-T Q !M"I1;~If~(1)~*;/}f. 

~t-tt<.1= ~ t) * To 
~it(1):tjC1)~~1r.I= "")\., -C, !3 j}Jfr.If~I;l:* ~ ~ 

:h t ~~ L * L t..:o t..: c i.Lf'71-'1"iK;'; r-t;"~.I= 
t..:.J: Q 'f-j}JiK;.; Vt;, J?, ::J;'; t'.:l. - 1fr. L t..:~{1-
;.;~~I=.J: Q~!3j}J'71-'1"iK;'; 1'1: ~IilT Q 1= 1-'¥-? 
-C, m:tjl=B'tQ'71-\"iK>r~j!i'&~I;l:, 2lfib 
(1)l',tfjtt;f1~ G ht..: (1) b -t (1)-19lj -C-T 0 

~itl= BIt QIf~.~I;l:, ***I=~~t L t..:If~. 
t.!~tm~LH*'l-, ~li, ~f4', ~:Jt, *~Ifl,(1)!M' 

'11;1= ,,"),,-c, 1In=-l::.::.1 L, 1'f~.UE~!l;Wmh':' 

U'':' c Hnll:.L ""(\.'*To 
.:. h G (1)rg~t¥lt;, J? (1) 1fl,'f('\1U[H;l:, l',tfjt(1) t..:/if)C1) 

f- 1 c L -C, * t..:~~t(1)t..:/if)C1)f- 1 c L -Cmffl 

~tL, -JiO)lfl,flt~J:.I=f!i~-C-C\.'*To 

6.1.(11) ~.1¥iiE ~ AT ,L..I::?I. ,'"{" 

~lfl,lfl,fltl;l:~~I=.J: -? -C1i~--:flt G n, i:!itl= B 
p-C f'Pl) )6h-, ~1!t':J:-?nru,::?.-t G '::ct;{-C' ~ iTo 

~ti:-C";l:, .:.t1..J? f-~il-L -Cil1li*iI!(1)8Irfltf*~f­
L -C" * T 0 ~8IrIfl,flt(1)f*~~~ ~ A -r .t. f-~ 1 1= 
ff-L*To *t..:, ti:V'JI=BltQ':'(1).J: -7 ~Ifl,flf*~ 
f*lfiiJ t &-C Wfilr L t..:~lfl,ilf, ..::z..--tf(1)I~~m:tj-C' 

c·(1).J: -7 ~~~f-l:lf""( \., Q t;, Hfll~ L, ~ J? 1:& 

fjtT'"'~ Ifl,tiJ:.(1).:.'~~f-\.,t..:t! < t..:/if)I= • ..::z..--tf 
C (1)rll'(1)Ifl,'f(I=~T Q jl~f-*I= c -? -C I.' * To 

.Fa.tiCl)~~ 

*i$f*(1)f~.lt~I;l:, *-=f@.Jit(1)b-?-CI.'t":A r v 
AI=J;fTQit'11c'il~B9A r v A, ~~A I- V A, 
~fJI!!B9 A r v A, i,\'[~~ c'I=.J: Q i 1 "/ 1 ~ c'(1), 

11-$A I- V A c (1)t;'bil-' '-c'7Jt* -? -C ~ * To .:..:. 
-C'*-=f(1)-if~I= -C' b 1l<~ ~~I: ~~ I. ,tftitt;f 1, Q c, 
ArvA~.J:Q&~~-t.:.~1l<~~.h, .*~i'& 
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• HtI < .:. c 1= ~ I) * To 
*ilf*(1)f~Ult'\1:I= ~~. f-lJ- i. Q V'J$~IZ§I;l:, += 

%(1)~Hf-&-C, ~~~.ffl~~T~;l:~.~~Q 

.J: ? 1= ~~t ~ n -C I.' * T t;f, ii~h t..:.ffl ~f4' -C'I;l:, 
i'&~t.~TQ':'C~l,Q(1)~ ~T~~.~~Me 

.~IZ§I= ""),, -CIDLa~ L, ..::z..--!f~f:lL(1) .:.'~~'=#I< L 

*To 
(1) ~~ff.J 0&1) J'l. {.1f 

~ffl*(1)1ItEf, 'it7.»t, 1It:h ~ c'(1)tJJtF~f4'I;l:, 

.ffl~:I1t c *.ll.h~:h ~ -? -C, ff1'itrl= * ~ ~~Ii f­
bt":J?L*To 

t:hl;l:, ;jtil-i:'~(1)J:.M-t b t..: J? L, .:.nl=.J: 
Qi'& •• (1)~~f-M<C1)~ ~~~~I).<~i. 
Q .:. c ilf• ~ -C'T 0 

A 1 'y + ON/OFF .(1)-ij"- ;;llmE~, .~'\1: 

(L) ~filrl=B't Q-ij"-;;1tEf~ c'I="")I.'-C b, ~ 
t-t~*~m f- @i. ~ I.'~!lilf~'~-C'T 0 

(2) iii! It 
*i\!Jf*!I!Ifl,I;l:, -~I=ff1'itril{i:'I1:(1)~.t1l:It 

Q,:,cl;l:.J: <~J?h-CI.'*To Me.c.,? t(1)I;l:, 
*~f*I=fiiJJ?1J'(1)~fr.il{~,i~H:', l,QI.'I;l:~-? < 
I) c.fT L -C ~'\1: t ~ft ~ -It Q t (1) -C'T t;, J? -t 
(1)~ftil{ft~tf.J~&rr;-c·l,n, ~~tf.J~~*-C'l, 

h, i:'~(1)~.t1tlt Q (1)I;l:§1'!.i c.' i. * To 
i v.::. r7 A;/}{fr.~&rr;(1)&~i!I1:I:' "')1.' -C lj. i. 

t..:-G::A;t;" *i\!Jf*(1)Mc~*':. J: < 1, -C I;l:/if) J? h 
Q':' C ilt, ~ < (1)f- ?-C'~mE~ h -c.' * To 

ff1'itr L c i'::'~ (T, ~t-ti:'l1:) c (1)rdH:. I;l: 
L = Aexp ;; (i v.::. r7 A (1):A;) 
A:~1lc 

E. : m111r..J:.* It-:¥'- (eV) 

k : iKWY'?;';~1lc 8.6xlO-seV/K 

(1)~.~1,~ • • ~~~<~Q~~ff1'itr~~<~ 

I) * To ':'(1)~~I;l:, ~11tf.J':.ililt J?h*-ItA,,(1) 

-C', ~t!:~~t':.~L-CI;l:, i!JlI., 1&~~~(1)1t% 
(1)~cLf.il~*h*To 

i v .::. r7 A (1):A;C1) "p I.: 1, Q E. ~ Q lJ{I;l:,· m'l1;fr. 
.J:.;f, It-:¥'- t.:h L -C B tJ, Mc.(1) J fJ.::. ;(,t..I.: 
L t..: il( -? -C, ;kl: 19~ff-T Q .J: ? ~~mB9 ~fi« f- c 

I) *To 
15t1r.m(1)j;:\!(H ........................ O.3-0.4eV 

1 ;t;.;'\1:(1) VI) 7 I- ............... O.7-1.3eV 

.~Ilc(1)lh' r '7 .;t'1' .................. 1.0ev 

Panasonic 
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( it iJ!!i) 

11 f,U~, fJiIillH 

( i~ ~t Ill! ~ .J fJiJ{" 7- ;':, fHj'ji;f 

D flT~il:~iif, fJiiS'J!:J5J:\ 

( CI 'f;t t~ 'iE ) 00 

D 
( ~ il: ) 

J ~ - r tIMA:. fIt/llei'o 7 ~ - Iv 

( fit !IX I ~ 
tJt~.I~!fJ!l! iii: it BlI: £ 'l!( 

WllllU',' J: (f i:tt) ;f.$lI)-t:-~3:"£K 

"77. 71l-1tmli: ' 

'II!: ~ 1# t1 
( '7 ~ J\ ~ ill: 

(i:tt~iIl:) I 7~ ill. 

• ( m JL )-- -

4 :,. F ~§ Ii: 

( M 11:: }- mJLI~<gJ! 
7~ilI.ttill:. pqi."Il§ fl 

(t.&~ t,' J: (f i:tt) 
$'~ 1ft 't ii 

( I) - j.' llU I }-- 1;1: Ie t3. it 11: 
"7 - -t :,. 7"~§1i: 

( "7 - -t :,. 7' )--

'9: 'iE it nu ~~ 
( :A 7 I) - :,. 7" "- iilli: -It- -( 7 Iv 

(tll.'iE£fti:tt) 
( ;I: t~, 1;1: '9: 'iE it ) n1i1~:f,lv,¥-

D 1# 11: 
( Ai ~ ~ ill: 

(::H~~iIl:) JJJ 1# '1'1 

~H"JlIl:t.Jl~~ 
J m fft t1 jA ,~ , f,tMltf.J~:li~~ 

('iEI!Iltf.Jt.t~ttill:) ~ ifI; ~ ~ 
n1i1 Ii '1'1 ~,~ 
~ ::r- CI 'l!( 00 

( ~ ~ I ,~ ) 
llU!~ifI;~,~ 

jI;Ul!l7JJ!I!Mffi' 

( ill r.r ~ ill: )-- 'lI~1#t1~iIl: 
(0 I r '::'1:: ~t'&~~iIl:) 7~ ill. ~ ill: 

1# lJlJ ~ ,~ 

( A '* )-- :(f Ii Illlr."f J!I! 
1 

( ill r.r ) 
7 ~ -)v F . j'- $I 

• ( iTi ~ 1& ~. M ffi' 
at ~ 1<t if 
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l00I---~ 

101---+--+-\;:--\-Ir--+--+-+--l 

0.3 

0.11---+--+--4-+--\-,~""'" 

0.03 

0.01'--_...I-_...I----L_-L-~__I..__' 

25 50 75 100 125 150 175200 

m-fri~1l Tj ('C) 

~2 .~~~t*M_~t~OO~ 

.:L1;1~o· 

7171;-;"'- 3 :..--If}f*l......... O.6-1.0eV 
~jiG7).jt ........................... O.5-0.7eV 

~jirdlft.1}~G7).Ql(;~ ............... O.5-0.7eV 

~2 Ii, T,==125 'CI':Blt Q1Ift.;~ 1 t L -C. ffI 
H~1Ift.;.~t~~G7)M.~fflL~tG7)~ ¥~ 

f*G7) 1If t.; G7) i~1.t 1« ff:1i. Ii. B B td~ .:. G7) J: "7 ~ M 

inJl.:J>Q t~i.~tLiTo 
(3) il ~ 

¥iI¥f*+'Y 7'£fmiti, JGiti11:ftf!;iau~-C·t41htL 

-C~' Q t:.t>. ii~G7)J;I!Ii~Itl': < < ~ -? -C p i 
To UJ'L. mnli"{:-)vr~tLt:.¥~f*Ii. ~f»1i 

G7)'P ~~~ 1':*~bfi!~T Q1i.J!lbfJ> I). j!ilji~~ 

mG7)~~ •• ~~~~~Q~~G7)~M~.~~W 
1}"7 t. ¥~f*~FfI.: 1&~ ~ ~.:. T 1iT~11:;/Jf J> I) 

iTo .:. G7)JJt1Hi, i~~I.:HT Q1«ff:1i.b"W L~' 
t:.II)-C·, ij~G7)i~~~:It-C"Ii, 7e~~~-'{";I 7-

:; ~ t 1Pl~G7)fii.Ii1i.b'~' t:, tL iTo 

L~~-?-C, t<~~M~m~.~~~~~tL 
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Q:ti;1}l.: 'i, i:£ft;/J'·.il·~-C"T 0 

(4) ~.ffll(tr.JA ~ VA 

,**.G7)!lt~~¥~f*1Iitft.G7)1!\Ii~ ~ 11 Ii, m! 
;jitf.JI.:~~tf.J~1.lHI~lj-i. Q 1iT~1i.b"J> I) iTo 
it:., =-*:tf.JI.: 'i, -t.:. b> t:, G7)i~~~ffl~~.G7) 
~A~J:I), ¥~f*G7)~~~m<IiT~1i.~J>l)i 

To !lt~, tfi.I.:HL -Cli, -~tf.JI':Ii, 7'7 A 
+';l1"{:-)H'~Ii, ~~f1.Il:~J: I) t~i~'it1i. 

b'J> I) iTo 
.:.tLli.:tt L -C, 1*.J$;f{:"--j' -1 :..-- 7'71 -\"bf "{: 

-)v r ~ tL -C~'.Q .:. t I.: .J: I) iTo 
(5) Ri-1l~ 

¥~f*;/Jfm ~,t:, tL -C ~'Q .H=G7)~ -Co, "1l~G7) 

1!f'lt L -C ~, Q .:. t ;/J'f! ~ I.: L -C ~ ~ tL, t ~ I.: Ii, 
~_J).:tm;:~ t ~ -? -C~' Q':' t ;/JfJ> I) iTo M'I.: 
~llil;;!:~@f:fl::: 7'7 A T "j '7;/Jf)fj P G n ~ .:: t iJ~' 

~ji1" i.I) I) • .::z..-olf-f}{:j'[ I::: :f:,'P l .:: O).B I:::M-t ~ 

~i:)j; iJf~ ;j; n ;j; -t 0 

i t:.. "1t~Ii, A f*I.: IHIf1l L -C p Q G7) -c", 
1Iitm.H.:~L -Cli, *ll~1.i.Il:G7).b"·.il·~-C"To .. 
1It~!ft'i, MOST-'{1 AI.:M'~t~i.t:,tLbft, 
-C"T;/Jf, .jJl/Ht., itliJl!3V1tit.I.:1.!1!-? -C, '(1 rR-7. 
:;t'/ r "*,i!Jf*0)~1': t1litt&PG7)i:£;I[~~T Q t G7) 
;/J"1> Q G7)-C'-:."ff;;I[ < t!~ "'0 

(6) A r I; AG7).ti~LG7)"'J1"* 
A r I; A f.J'.tiilK L 110 i.. t:, tL -C P Q t ~, ~~tf.J 

~ArI;A.J:0t~<.<.:.t~J>0iTo$i. 

i~f.J> t:, ~ Q -It 1 1 )v~, 1*.J'ff~~~G7)If}f*"tf.J> t:, ~ Q 
-It 11 )v~ t";/J"-tG7)f§lJ-c-J> I), H#'PG7).~G7).jij. 

~~IJ~, vi" h.I.:HT Q:Jl~~itG7)~:~IH.: J: Q 1& 
~G7)~1iDiI': 15m ~ tL i To 

6.1.(111) mft1!iit. 
¥iIJ-I*G7)flUIi1i.I': ';tIIT Q ~$ A r I; A I.: Ii, 

ft~G7)tG7);I;"1>1J iTo it.:, .:.tLt:,G7)~JlI5A r I; 
A I.: .J: -? -C fJ9 ~ tL Q ¥i$-I*~$G7)1&.;I fJ =-:J:.t.. 

I.:t, ft,qG7)tG7);I;'J> I) iTo -m~11:iit.li, ~$ 
ArI;A~;"'-~~I;-rL-C, ¥~-I*G7).~tf.Jti1i. 

HIII-xQ t ttl':, J>Q~~G7)1&.;I fJ=-:J:.t..I.:tf 

13 L -C, -tG7);I fJ =- :J:.t..G7)M'11: ~~-x J: "7 t T Q 2 
OOG7)I3tf.J~ t -?-C~'iTo 

.:.tL~G7)~.nii;I':'i. fI*tf.J~~.ni1;;t L-C 
~flJ ~ tLt.:1:J/.;f'67'J"1> I) iTo 

Panasonic 



4"$f.f.~-t-i:~m-r'~ ~f§,.Ji'l1:~,~nitU:: L. onto 
OIEC~J\I.~ 

*U-r'LHEC i:~f1!!:L., -~IlJIS, EIAHJ\I.~~f~ 

r39!!3 0) t 0) ~ ili.1JU L. -r ~~ne:. ~'j£.lb, 'j£mJB~ i: 

~i\~ a-~1M L -r p;j: -t 0 

.. 

publication 147-4 4"!$f:f~-t-O)~IilI~,~ 

OJIS~J\I.~ ~~O)t.:.lbi:±~~~,~ni!O)tlllE~a-* 1 ':~L 
;j: -t 0 

JIS-C-7021 j!?iJ)W¥:.J}jtf:ff ,{ l' A O)!i:ljUi\~ 

ne:.& Lflfiit~'I1:~i\,~ni! 
OEIAJ~J\I.~ 

.:: 0) J: I ~ a.\~iJ''; f-%'; ht.: -J-'- ~ ii, 1JUi!tl: ~ 
~!t L -r $~ -r'O)f§'.Ji'li 0) i"iJUJ i: ii5 m L. -r ~ \ ;j: -t 0 

SD-121 fmI8 IJ4"$f:f-Y'{ l' AO)!i:ljto'J; Lfit 

~'I1:~,~ni! 

51~ fj ~ pq ~ :to' J: Lf * f.tr, 
~-f-':**n.~I:ht.:~lI~tJ';JA r vA (11)£. 1Iiift) :to'J:Lff.~ill;p, r vA (~fofl: J; 

31 *1f fJJ ('j: ~ tr; ~ ~ ~i..\\l.1.lJ:# ~ %t,) ~ -'J-.t ~ .:: i:: I: J: I') • f O)ili1tH:'.'j!-lj1ET ~ 0 

~ ~.~~~. ~*~.m~~~~L-rfi~~o 

~i.ifJJ('j:~tr;~~ 
ii:ii.I:A*Jm-r'1J!.7E(7)~.I{17 A(7)'il!±<b .0 Hl:JilJi'lltl>t~ c: Hot -r. Uitt d[~1J9 A r 
v A(7)mlitFIlH.:.J: .o~T(7)%,11:;.**,Hoia!L -rl\1t~-t .0 ~~o I 

tr; 
4"~~~+O)~*~~m~~fJJtF~~. f 0).TO)f.~r.t~*r~'I:'iln!H!3T ~a#fI,' (~ 

l!lf*1ffJJtFntr;~~ 'Wi 551) -C>1!lf*1f~ ~~.:: i:: I:J: 1'). !f!t£O)f.~a"JV'-rb. 1> ~ Plif O)~iJtm~~ c'l: 

~ J; ~ ~ft UOia! ~ ~ ~ ~~o ii'Wi'Wii..\\l. -c>fi ~ ~ 0 

iili i..\\l. f¥ # ~ ;1IHtI. ~ 
iilii.i -r'f¥# L t.:~ftO)f.~I:MT ~iIi;j'l1 ~!f!IJ1ET ~o 
~'Wi~~i.iItI.t~iilif¥#io\\l.lt (Tstgmax.) -C>lr~ ~ 0 

,~ ~i..\\l.rl1lJiintr;~~ iilip~flMiill-c>~a#ra'O)f¥ff a: t.:l.tfJJ('j:I:~H ~ ffij;J't1 ~.'j!-ljli!T ~ 0 

flf:i..\\l.f¥ff~tr;ili\~ 
flh~,I: f¥ff L t.:~ftO)Iii;J"/i H~1ET ~ 0 

im.~~iM1.lI;J:~flf:f¥{fi..\\l.1.l (Tstgmin.) ~,tj(t ~ 0 

i;J: A.. t~ i* It 1J0~,ltI.~ 
i;J:A..t.:ftitf'F~O)r~' I:-§W ~fJ.\i:~H ~ IiiiH'4: H'~'lET ~o 

!\l~ Jm'WifiJt,~~f'tl;J: 260± 5°C. jMFf-Hle'lEO)i~~ * -r' stYra'i:l'tTo 
a"J flf:i..\\l.:to' J: Lf~i!!O)~*~ I: ~ ') Lt.:tiJftO)ffij;J"/1: H·lj'lET ~ 0 

It i.lltt-lt1 ? )v~~ 
~'WiaA~~f1t,;J:. ~flf:f*ffi..\\l.~ (Tstgmin.) i:: lftiilif¥ffi..\\l.1l (Tstgmax.l O)r~' HJ!.'lEO) 

:tJt (~ m) 
Ili¥fI"n.'Ilii-r'10-lT f '/ }L-fi~ ~ 0 ,ltI. 

~ ~ -lIT • iit ~ ~,lf£~i..\\l.Ji:(7)~fl:;'.: ~ t, L t.:*-fr(7)ifiittH:.'J!IJ7ET .0 0 ii-m-~~~f4'Hliili1¥ffi.llJi: 
(ill m) (T. tR max,)i::.1ltf¥ffi.llJi: (T ... min.) a-3tlil.:l0-lt1 ?M~I)~To 

_*$* t.:,;J:f;J!ffl$I:~lt ~tliaJJI:MT .oIfii;j'11 ~.'j!-lj'lET .00 

~ tiJ .f.t ~ ~~,;J:-'lEJ§]ilUt~tiJ ~1J0.t ~ 157ic iJ~1> 1'). ~'Wi~ftlJJJ§]iIUt~{t (lOO-2000HzH' 

• rr~ ~ 0 

fMJ1itf.J. .f'a':lIfii;J'i1: ~ .'j!-q'lET ~ 0 

f' 1fj • .ht ~ ~~*f41;J:~-f-O)m~l: J: I')!il~ ~o 

tf.J ii'WiaA~*f4';J:1fj.1Jnia!1l1000G. 1fj!jUi\ln.,O.5ms (~-f-I: J: -:> 1" i;J:500G 1 ms) 

It 
'lE1JIlia!ItI:MT~im H~'lET ~o 

'lE 1J0 ltll ~ ,~ atI.~fi~f1t,;J:~H .. O)jf~~;R, ff4J1iI: J: I')!il~ ~o 
:tJt ii'Wiili\~*f4';J:20000G. 61Jioll:lJlI.t ~ 0 

,ltI. 
13 !'!:: li ""F atI. ,~ 

ff4J1iiJ"J •• f'a"JIiiM ~¥U'lET ~o 

~ 
ii~atI.~*f!j:.l;J: 1 m (7)~ ~ iJ> t,. tJ ;r.. f';f<JiJ:I.: !3 ?f.\~""F ~ -It .0 ( 3 lID) 0 

jMl-f-g~51 0) ~ME iJf, f (7)lIlitltl!ic*»! a: t.: I;J: f;J!ffl$I:1JII.t i) ;/1. ~ JJ I.:M L -r1C51~' 1> ~ 
~ -f- %i ~ aA~ 7J' c' ~ iJ' ~ !{!IJ'lET .s 0 :tJfltlllf~~ i:: 5!~ I') ~,~iJ~ 1> ~ 0 

,ltI.,~~f!j:.U~-f-O)~~. I!lfDMll': J: 1J!il~ ~o 
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5ttll ~ ~ pq '* to' J: rJ 5k f'l'-

.+~~A~~#~~~~i~~~~o 
of Ll: A, t! it It 1~ m ~. 

im 'il\"~i\.\~UdHt., Ij:A t.Ei,\!!t 230±5'C, 5tYra~"t'fT~ 70 

~ m. 1]< ~l :Ii ;j,t ~~ 
ilii1~tE HIj~~ ~ 0 

im'il\"~i\.~5kf'l'-Ij:, ~i'\! 35"C , 5 %m.i~~ i 24H#ra~~l:li-t ~ 0 

fill. M.Ll:~~,&'I"± a:¥Ij~-t ~o 
~ '& ;ji\ ~~ 

~ i.----lj-1iAI:J:I'Jr.J(+I)-7a:, ~i§I:J: V)"* I) - 7 i~m~~o I 

6. I. (iv) _ "$ 

~H±C1);t7 r ~j'§:Ii, ~*~C1)J'I,iii ~ EH~IU.: ~~t, 

~j'§:, ~k1t~' t: L l:t:J I) i T;I;<', *fl':.f C1)~~I':-:::> 
~'l Ii, itliHkftf' (j'}Jf'F~ftf'-fG:int, fG:J±, mJ lID I,\! 
~, j'}J~_~~~) ~J~l*~<~~~hiTo 

i~, itffl~h~ •• ~C1)W.~#~J~lt~. 
~1tltiTo 

.ft7i;~IH· (LED) 0>:1;1I:t::-:)\.\"'( 

III-V ~1ti}%J¥-~i$:.l";f:l!iX:~ h~ 1!'!11*~b't~T 

C1)~~'i¥-*7-..B9 C ~'btL l" iTo L;I;' L, .::. h 
Ii:; /' /fA T /' '7 /' 7~ c"ftll.C1)7timi c ltfXLt:J:~i}, 
-R~~-c'.h ~.::. c C1)t: c i.- l", W~I.:Iifl5l\.:L*lv 

~-~ilntL, 7t.:Lq'lv~- (*,gf,?tlH!',.:Lq,)v~' 

-) '.:~:flT ~ 7:7 T -1 7~:T")"C{ A -r:.h ~ t:~, 
;ff~IC1)~~;I;<.h I) iTo 
5E~ An-r-(-iilifl L t::I:~i}, 7tt:l:ln;l;<:fJJM1i!i:C1)50 

% i l"~1tT ~ ¥-iJi&aH,,' ~ ~~ c T ~ c, MTTF 

(:ifj:5J~ifl) -C'10XWhrs c 0~~ h l:t:J I) iTo 
LED ;I;<W.~ h~ •• C1)f!jHiI;I;<'10if.r"'-l".hhl;r, ~ 
.ii!ifl_~~:fl.T~c~8~_~c~~, ;ff~C1) 

~ifll".h ~ l t WJfLl::..r,,~Im~~'.::. c I.: 1j: I) iTo 
(1) ~7tC1).;f:l 

LED C1)~1tl':-:::>~'l~i.-~WJI':, ~7tC1).1 fJ.:=..7:. 

j,. ~~~,Q:.~;I;<.h I) iTo LED C1)p-n~i}I':III~flint~ 

VlET c, fl T, 1£ :fU.: .f h.f' h C1)f!l;JI'j( -R p;j C1) p-n~ 

i}il!:{9g-CilJf,!;i}L, ~I!JiJ1ft'$ii (Eg1 ) t L < Ij:W-f,!; 
i}~'L,C1)~1n: ~~ L i] I~' t:.:L q, lv~- (Eg2 )I':;f§*' 

T~7t~~LiTo (1ZI3) 
p n 

\ ••••• -----
00000 

\~-
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LED I': inth t: flint C1) -) to, 7t I': ~:fl ~ tL l7H.: 
t:I:l ~ tlji} ~ ~7t~1J* c "~', f,!;,,"J, p;jll'f,C1)p-n ~i}il!: 
M~~L~7t~.§L~.i}~pq.~7t~~ W~ 

~~TC1)~S~t:I:ll(~7t~.§L~.i}~~e~ 

7t3<'fJ*c~'''iTo .fh"f'tL~, llext, 1llnt C T ~ 
c, ;j,:Al"~b~tLiTo 

llext= l+(a~/tT.A) ........................ (1) 

.:.: -C, a: *5Jl,G7)~-&.JfJWi,~ 

11lnt 

V : LED 1- .y '/G7)1*tl 
T : ti<:OO-C'G7)'¥;t~~it\!J* 
A:~JtOOff( 

,B·ln .. ~ ........................ ® 
IL +IR+ln 'Z'R 

.: .: -e. /3: &~ '" ~ I) 7 G7)i±.}...* 
10 : tJ.tllt'itiN. 
k: I) - :7 'itiN. 
IR : 'itT. j£1LG7)~F~Jt.j'!j.*51?;-'itiJ1E 

T:~Jt •• ~i±.}...~h~&~"'~~7G7) 
1ififl; 

n:~Jt.j'!j.*51?;-G7)h~l~~ffl.~itL 

t~II#G7)&~'" ~ I) 71ififl; 

~7tlj: p-n~i}~ii!i t lffA~ ht:y~~ -\' I) 7 
I': J ~tJ1;JI'j(1lVlEln I.:1UiJ LiT 0 p;jll'~~7t3<'fJ*~f5; 

-r~-tt~~IEHi, p-n~i}C1)th1lintc, ~z.Jlpq 

I':.h ~ l*PW-f,!;i}~'L'~ fl' L lVlEh~ ~F~7tW-f,!;i} 
flint c, ~z.JI I': il!:~ L t: ~F~7tC1)l*pW-f,!;i}~ 
,L.I': J ~ ffA ~ ht: y~ ~ -\' I) 7 C1)~~C1)f5; r C1) 3 

-:::>l"To 
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it.:, tMij\j'iill::i'L-c"G LED-C"Ii, (Di(;t:tMij\j' 
:lJOf(7)/lB1Jf$, tMij\j'(7))'tiff:i&l$ti c'l.i<lWl/l LiT 0 

(2) %f~(7)m:t1Ii' 

LED (7)J'tt:l:\ 1J ~ft'i Jt t: ill" i L t.: J: -) ':, 7} 
ff~~J't~$(7)f5; ~ t: ffi ~" t.: LiT (7) -C', -t (7) %f~ 
(7)~~\i'*'ilJjT G C, 

~ 
i: 
oR 
~ 
~ 
~ 
:Ii< e 

(a) *€i~ i1'Jfff,(7)~f~t: J: G i1'Jff~~J't~1J$(7)~f~ 

120 

100 

80 

60 

40 

20 

o 
I 

120 

10 0 

80 

60 

40 

, 20 

o 

t-

10 102 

t-

iltli:~I~' : IF = 2S rnA, 
To'" SO'C 

.. .. 

11 
10' '10' 10 5 

ilt.r!~~I'l' :Vee=IOV 
IF = 20mA, To = 6S'C 

-- .. 

1 10 102 10' 10' 105 

iltli:llifflll t (hrs) 

~ 4 (b) ~iI~ * ~ -I! ~iJ" (ON 1114) (}) Ie ft~~ft. 

6.1. (v) .:::L-if-I:.M't 0 t;.~, 
~ti(7)*.~.~~, .*$(7)~.·m.tti'§ 

~,: ~~t •• i! . JlOC1t L -C" i TI.i<, .-=f~fii(7)f1§ 

.tt~, ~ti.~(7).~(7)m.~c~-~-~~~ 

GRffl~D(7).cL-C.hiTo =(7)nA~~, * , 
.~.J -fJ- c L -C, *(7) J: -) ;oj: = c i'~-~-': 

~WJi"",t.: L iTo 
® ffl~':J;t. t t.:lE L ",~:ft i'jfjlEt:ftffl L -C < 

t!~ "'0 
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(b) Jf:K I) t:I:\ L~1J$(7)~f~ (f9U : tMij\j'(7)%f~1j: C') 
t 1j: I) iTo 
{~*B%:~:ft(7)~Jia-j"'-7' i'" ~ 4 (a)- (d) t:ff­

LiTo ~4(aHi, $7}~J'tY-1'::t-F, (b)'i~ 
:i&lJf~;t; ~ k ;r-lj-, (e) 'iBt~tlf~;t; ~ k;r-lj-, (d) 'i::t 
7' r 7 l' '/ v - 7' (7){~*~'11: -CoT 0 

~ 
..::; 
ij;l' 
iIii 
oR 
~ 
:Ii< e 

120 

100 

80 

60 

40 

20 

120 

100 

0 

o 
1 

10 

10 

,j\'~~I'l': Vee = 10V 
Ta=6S'C,IF=20 rnA 

- -

102 10' 10' 10 5 

iltli:llifflll t (hrs) 

iltli:~I'l': Vee=10V 
IF = 20mA. To = 6S'C 

-~~ .. 

102 10' 10' 10 5 

iltli:llifrdl t (hrs) 

® J;t.ffl @Jl!(7)~~t'HJt~tBg':#<m(7);t G t (7) t 
L-C < t!~,,'o 

© nH!It~IT'i C < ,: -::."fli~ < t::.·~ "'0 
@ *@'H~*5E>11Hi . .IZ,-r"i''? -C < t!~ "'0 
® .1mi'!ltJ±(7)~tbl.i{Mc~m:Jz;;I c;oj: ~;oj: ", J: -) -::." 

~c.lf. < t!~ "'0 
CD 7}ff~ A f V A C ;oj: G Jz;;I-=f (-Ij- - ;;, mtb-lirJlt, 

i~~, ~IHI~) ':--::>"'-C+5t-::."a:~ < t!~ "'0 



( 1) ~~1Ji:t; (;t,;; Ji::~t::: J:.Q fEl5.E) 
I) - V(7)tiAJ!1ttt(7)l;.-C"fEl5.EiJOf+5tt;.-t~1}ti, 

*;;Ji::~~J:ryfEl5.E~.Q1Ji:t;~t~hi~. ~(7). 

f}, ;t,;; (7)iffli~1tlt r II.- 1 Ii 4 kg·em J.-Tft::: L -C < 
t:::~ \". ;t, ;;(7)iffli~1tltiJ{~$~~".Q t */I.-}'''-iJ{~ 

Ifn, ~J't ·1tJ'tF,,'(7)J't~iJ'i'h -C, ~*(7)~ift1J:iJ{ 

1~~h>':J.·\"~ tiJ'~ t) ii-. 
( 2) I) - F 7>1" - ~ :.-- 1" 
t) - V c':'--(7)7 >1" - ~:.-- 1'ti, tiAJ!1tttwH;::q'T 

-:J -C < t!~ ". 'iAJ!1tltq" i t.:titi'zJ!1tlH,i 
I;:: t) - V I;:: ::IJ ~ 110 .z. t;.- I, \ -C. < t! ~ I, \ • 

I) - Fc':'-- (7)7>1" - ~ :.-- 1'(7)F>~, iii] t fiiljP!T~fpJJi: 

tBElf'>':J.·\,\J: -3 t::: L-C < t!~\,'. 1)- t''t.'>IJf.tL(7) 
ffl(1z;) t >':J.' t) i~. 

( 3) li,Z,t.:'1tltiJ;f(7)~A r v A 

mn~.:c-/I.- FJ't~T'i, ~J't~1tJ't(7)~1J$~~lf' 

o t.:~, 7 1 '7 - (7)if.ijJO ~ :B ~ .z. t.: MiJi: (7) i\1li \,\ m~rr 
I::: -C.:c - II.- F ~ h -Cl, \ i ~ . 
, ~ (7) ~ t t::: J: t), Ie, LSI >':J.' t" (7)fitn~ t ~ t;.- t) , 

~8~, ~f1llt8~A r v A~~&ir>':J.· t'(7)Jfj[ I) 1llH::: J:-:J 

-C~T(7)f*,Ji'I:1J:;6{::k2< < ft:ti~hi~ • .f~ -C:'I)­
r"t.":'--"(7)li,Z,t!1ttt'i, ~ 2 (7)i.:iJi::B J: (}'aifF.ll~ 
;r ~, jj.!l~*1*J: I) 2mm JJ.J::Mlht.: I) - n,ljt(7) 

j!jpJT-C'q'J-:J -Cr~ 1,\. 

It 2 ~A,t:f<tlt(1)jli!U&f4: (? -1 :tJIJ) 

( ~ A, t: ':'''C) 

* ~ ~ f'f 
? 1 7' ft1i<,ll,fi 

1:.1. ~ ~ roll fli: li 

LN66 '1::-/v r-tJibc 
-n/{'~7-;; PNlS0 <.:c: 260'CJ;JT St.J>J;J.i1'J J:ry ZmmJ;J 

J::11 <':1" 

/{''17-;J.m: 

71'1Y-1 ON3161 <.: c' 260'CJ;J,T Sn·J;,l1l'J ltiJ: ry 2mm 
J;J,J::I;I: <':1" 

l!JI&M-e:'--+)' ON1l14 ';--7.li'EltiJ: 

(1 :.--?"j7'?) ONllZ2 <.: c' 260'CJ;,lT Sf'YJ;,l1l'J ry Zmm J;JJ:: 
1;1:<':1" 

'1::-/v'f'tJUc 
&MM-e;·d!' ONZ170 <.:c· 260'CJ;JT Sf'YJ;,l1l'J J:ryZmmJ;,l 

J::I;I: <':1" 

r7'IY;r..:.-- f' LNS7 I) - f'lSmrtH 
PN147 <.:C-

ZSO'CJ;JT H')IJ;lIl'J j[;J: ry 2mm 
,{'y'T-:,l J;J,J::I;I: <':1" 

li,Z,t!1tltJ1[1,il;::~+(7)Jfj[ I) 1tlH~1E, ili!if'&V').f 
ry~1E~q'J"i~t~+t;::A r VA;6fjJob I) , liBiili 
~-1t.Q ~ t iJf~ I) i ~V')-C', =ff.~WJ[I,\ i ~. 
I) 7 o-t;:: J:.Q ~"ftfIHi-rut':::1'1lTfi~-C·~. 
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~t;::ff.~~~~.Q }'''f/l.-.:I..:'-- V;; 1 f&) I;:: "')I,\-C 

V')~1*B~t;.-IDil.BJl~~t;::q'J"'\i~. ~ ~,;::1tl!V')T·"'{1 

A t;::~ L -C t iii] t J: -3 I::: =-ff.~ ~ WJ[I,\ i ~. 

i:t) ~7 JI-I. / I"? -1 :t(1)~A,t:f<tltlR¥(1);f.-1 / ~ 

(iii 5 ) 

® #Ji::$ a I::: A r VA ~110.z.t;.-1,\J: -3, b ,~-C'1JT 

I)BElf-Cf~I,\. it.:, 13i:i:li~~Ii.:c-/H·:g:~e 

-C"q'JI,\, I) - V1c d t;:: ti~:m~ t t.:-1t-Cr~ 1,\. 

iii 5 (a) 

® li,Z,t!1tltl;:: li7' I) :.-- Hi!i;f'&~fEl5.E~-1t, I) - F 

t:::al!:~f.& ~ ffl ", # Ji::$"-V')~1~i¥ HJJJi:: L -rr 

iii 5 (b) 

© I) - V(7)~1j!.'I:1J:;6{!-tJi:::g:~V')A r vAI;::t;.-~t;.-~\J: 
-5!;::L-Cr~I,\. 

p./U$CffnH' 

~ 
iii 5 (c) 

@ rHt!t I) - V Ha-C·1it'ffl~ oiJ;fiili,Z,t!1t!tiJ;fI;:: 

~Jl~ i'f*,j{'l:1J:iID-C"1'fIH::: t;.- I) i ~ 0 

iii 5 (d) 

® li,Z,t!1t!tf3i:i:liiJf3l:tJi::l'fU ~ ~ < t t ti,Z,t!;6{ 

.:c-)I.- ""lm"'-mtht;.- 1,\ J: -5 I;:: L -Cr ~ 1,\0 ~ V'),~ 

tifl):.-- HlH.&~ft-::d.:~1}tlli]~-C·~. 

/I ----I-~-+--- liA.-t.:iAEt1.. 

iii 5 (e) 
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(4) I) - FiJ 'Y ~ ~.::"'.)~'.-r 

il1Iii..\l(7);!j(1t\l-r"I) - ~"iJ '/ ~ HT~' i T c, i'M'{pJj!¥ 
jJ&(7)ffl(f§ c ~ IJ i T(7)"t", I) - F iJ 'Y ~ li1jti..\l-r"tr 
-:J-rT~~'o 

!f,f/':: liA..t!ft't@:f~Iii..\lJ3[i.lfil1li < ~ -:J -r s t) iT 
(7)"t", =-i±if-< t:!~~'o 

( 5) tJJf'FJ:fl(7)~A ~ V A 
J't~T(7)yt.IlII~fflt!mli, 1t:i!:i&J$~:m.JHJtT J.:, 

t::.~, -t (7) J:fl~.:: l&.1JJ]gtl ~ An J.:, :: C tJflfjJjt-J ~ n -r s 
lJiTo ::(7)~~, ~ L~~~(7)*.~ffl.n~ 

l:t~-r ~~:1f~i..\lJ3[tJffJ3; <, .::kf:li!:rti..\lJ3[ Tstgm:f?J~':: 
~ I) iTo tJJf'ftiJlE~~:f;Jt5'fd4~1JJ]~lt::.itffl5Rf4 

-r"~~t ~ tL -r ~) 'd.'~' c, tJJ1'FJ:fl (7)1t~-1-i*Ij'f~(7)~A 
~ v A~':: J: I) 1ttl:l:1JfJ3;T~i'M'{pJj!~ c", ~.:r·HJ5{±£~ 

-ltJ.:,m:f§c'd.· I) iTo it::., 1ill~(7)ON-OFFaif(7) 

:i&Jt~(:i&Jt.) t, •• m:f§c~J.:,::c~~lJi 
T(7)-r", ~~taif~.:: Ii -Hi-!1c/f.l -rT ~ ~'o 

(6) ifJit~Jld:11.::"'.)~'-r 

.3~&.m~(7)itffl~§(7)-.~fflliToit 

ffl::f~ (7)i~~IJ ~ itffll iT c, yt.1lII~.OOtJf~ ~ tL 

~:1f~, ~'fiiT J.:,':: c tJf~ I) iTo i t::., i~~IJtJf~ttJ,~, 

~'7 i:,~.::mR§'.oo~m~c"-r"::Tt) iTc, P"l.~~.> 

.ffl'?- 1tJf iW .z J.:, :: C tJf ~ t) iT (7) -r" =-i±if-T ~ 

i~ JliJ ~ 
1!l!ffl(7) 

i~ ~iJ ~ 
1!l!ffl(7) 

1lJ N 1lJ N 

:£.TlV! Iv::l-Iv 0 7v;t/ TES x 
;lTlv!lv::l-lv 0 7v;t/ TMC x 
1 '/7"0 to Iv! Iv 0 7" 170/ '/ Iv"":' 6' 
::I-Iv / I- S3-E 
7v;t/ TE 6' I- I) 1v/ X 

7 v.;t/ TF 6' ;700k/ x 
7v;t/TA x I- Iv:£,/ X 

* : *'H~~iMljfak/-IT (1 /7'77"7'), Jj[Mjfak/-ITI~ 
--':>"·nt7v::t/*i~1itH:ffffl~tLiTc. 7--.:<. 
~.IDT~~H~~9iT(7)~ =ffffl(7)~~+~ = t±;'U.li" iTo 

;t 7" ~ Y/"1 A ~im~iBt~~T J.;.t;ll;il'-I;l:, • 4 ~ 

~~,.:: l-rT~ ~'o 

im~iBt~~tJf::f~(7) t (7)/':: "'.)~'-r Ii, ~~~~ ~ 
~~~~niTJ:7sTT~liTo 

~ s, .2 tJ> t,. 4 (7)M,~~f41;l:*JMJm.q (7)~fiHi 

~.:: J: J.:, t (7)-C:'~ IJ, ~~(7) =-itffl I.:: ~ t::' -:J -r Ii, 7 

k /' 7" Ivf~(7)~~;!j(1t\l(7)T A ~ ~.:: -r r,,'JmtJ<'~~':: c 

-44-

~ +1NIH.~, l t::. 1: -r". A l -r ~, t::. t:: E< i T J: -3 s WJi 
~,~'t::.L.iTo 

1 1 7" tt~H'Ht 
iHifilt ti if lit 

, il\; ijt il\;ijt~{4' 

- li~1J1!~ LN66 0 
:!Jlt 

-1]-11-"\:::2.- PNl50 0 /~ 

'y 

7- 3,p k7 ~ 'y;7 PNl20S x 
I 

~~/#J1: LN5lL x 28kHz J;J.T v 
lOW/ilJ.:J.T 

71'/v-1 ON3161 0 30 ;fyJ;Jp;j 
1/177"1 ON1l22 x 
IJtM~k/-1]- ON2170 x 
7"7" JV:£. / l' LN57 X 

IJ'~17 J.T'J:I ~1tlf PN3107(N) x 

(7) ::J"~, ;1;::JIH.::"'.)~'-r 

.JmiJf::J" ~, ;1;::J I) ~ c"-r"i~nt::.;\;gjil'-, ~fJJ1'FT 

J.:,:: c iJf~ I) i T(7)-r", ~rrs J: V'f:li!:;r~.:: ::"i±;f: < 
t! ~ ~'o 

1l:1t~T, 1tflil'-~T'':: -r yt.ISL1t~.:: J: J.:, ~tJJfP tJf 
~1: T J.:, :: C tJf ~ I) i T(7)"t" =-i±;f: < t! ~ ~'o 

6.2 ~.1*v--!f 

-$\ttI'-PJ:ffi"*Jl:'I:1~.t:"'.)p-rti (6.1) rj{t:YEpi 
T iJf, :: O)tj{ti, !¥1!¥f:f v - -If c L -r, tif t:j!~ iJ: 
i*IW~ic~iL.~o ~s, amfflH1tY1~-~ 

,,::"'.)~'-r t -tt-~, ~t~,,(7)!1c/f.iJf&~,~~~.fI, t 
~ t) i T(7)-r"::·i±~T~ ~'o 

6.2.(1) _~ 

-!lJ\tfl1iJ:~1t~-TC lPl~t:, ~~f:f v --tf't~Bif 
~fl:*f'I:1a-t t. ~~';;l:1H.ll!'C'ib I') iTo v--tf'~ 

-)Eti'.:iJ \:'~Bifr,,'JJJf'F ~ it ~ c, JJJf'f.'iltimiJf »,:* I: 
t~1JD L, "'.) P t: ,;l:~t~ L iJ: < iJ: I') iTo 

::O)~"fri'ifflJ/HI?1iVl, JJJ1'f.~im, 1tlli:1Jt:*~ < {IX 

ff L -r p;l: To fflJ/HIiA\\..Il HO°C, 60°C, 70°C 0) 3 ~ 
Wf'C'ili'l:111:..:r..1: )v;f"- a-*!6t.:t;!i* Eg =O.62eV 
(LN9705)7Jf1olJ G n, .:: n a- ffl p -rTa=25°C I: b'lt 

~ ~~ H!E~T ~ C 89X lQ4l1ifflll (f(.JI04') c iJ: I') ;I: 

To ;l:t~, 7v'::'7AO).:cT)VA':ib-rli!6t~~1f 

0)?1iiI..Il1JDitf~t5c(K)'j:, IO°C ~ 1'). 2 c iJ: I') ;I: To 
::O)~.g., ~"fri0)..:r..;,; ~'*,1;,; ~';l:, Ioph~'MAAfJ1i. 

0) 1. 51*" C ~. L -rp i To 



6.2.(11) -tt-~t:JJ::V'DlI~O)~. 

-¥~i;f '" - -W(;!:, /{JI" A r.i:.;~'It. ilt.lib6""[ ~ < , 
-+T-V-, ~~3ft.(:d:.{,.I.;f,)L--.f'-I::k;fl, ~<r.t~ 

l, mB;j:(:JMJ*iJ:7'ttf11J a:~tf1l, 1- "/7"l!ffijffijO):m 

otj{.1;{'P(;!:, Y'><-V'A;-f,,/ ~ a:*~flX:l;j;To ;l;t.:, 
fflfm:l't-JI: t ~JfO)*ili11E0)~p.I. ~o:$' -1- ~., 't.-II-r-'if~ 
liX: e: h ""[1:,'IJ, ~5n.a"J iJ: -+T - ;/ (;!:.I:* iJ: J;.:p(a a: -9-.z {, 
':'cciJ:lJ, f~JtU:, ~'iiTJJ:, fC5t~ltliJ:(thtiiJ: 

1J;l;~~o~~""[~.J:, B~3ft.M.c, •• O)A 

0- A:$' - :$' it c ON, OFF 1:,' d:. Lf:im.B#O)-+T- ;/ 

~~, nfiI1XM.a:fC5tc{'~.#.1;IJ;l;To 
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1i'i' "1; I ~J~/ ~ 1; ~-;; ~ 1<; ~-:/ ~ 1<; r-i-;; ~ 1<; ~-;; 

LN51F .' ; 49 LN64 ' 71 LN151F 104 LN181L 123 LN189S 146 

LN51L 49 LN65 73 LN151L 104 LN181LA 126 LN191 148 

LN52 " 52 .J..I'!q6 76 LN152 107 LN182-(SC) 128 LN193 150 

LN54 . , .. ' 55 LN66A 79 LN155 109 LN183 130 LN193HK 152 

LN55 58 LN'66F 82 LN162S 111 LN183H 133 LN194 154 

LN57 61 LN66(L) 85 LN166 113 LN183HK 136 LN671 156 

LN58 64 LN66(NC) 86 LNl72 115 LN184 139 

LN59 67 LN68 87 LN175 117 LN186H 141 

LN59L 67 LN76 89 LN176 119 LN189L 143 

LN62S 69 ,c"LN145W 103 LN181 121 ,c"LN189M 145 

L::,. f,j'i'i:Jl* 

• RIff (W~)~:7'C 1f l' ;t - ,,-

~ 1<; ~-')' ~ 1<; ~-;/ ~ 1<; ~-')' ~ 1<; ~-;; ~ 1<; ~-;; 

LN122D 91 LN122DL 93 LN124W 97 LN126D 101 

LN122DF 93 LN124D 95 LN125D 99 

~ 1<; ~-;; ~ 1<; ~-;/ 7f~ 1<; ~-) ~ 1<; ~-;; ~ 1<; ~-) 

LN9705 158 LN9705PS 160 ,c"LN9730PR 162 LN9830P 166 ,c"LN9850 170 

LN9705D 158 LN9705PSR 160 ,c"LN9740 164 LN9830PR 166 ,c"LN9850P 170 

LN9705P 158 LN9705M 160 ,c"LN9740P 164 LN9840 168 ,c"LN9850PR 170 

LN9705PR 158 ,c"LN9730 162 ,c"LN9740PR 164 LN9840P 168 

LN9705S 160 ,c"LN9730P 162 LN9830 166 LN9840PR 168 
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LN51F, LN51L 
GaAs 7iF~~~7f 91 ::t - I" 

• ~ ft • ~l:l:l1J, iWiil.b$: Po =6mW (typ.)o 

• rc;~jfllhfjfv'o tr, t[=1/l8 (typ.)o 

• .&i.t§.J'tI:l![p!)MH'ta-aU,t: Ap=950nm (typ.)o 

• LN51UI:J:lEtl'iiolti"f"J'tl:l:l1J a-;ij"ilMUffl : 8=8dego 

• LN51Fli!ttl'iiol'li"(·7HfllJ't0ji:*c~rc;'liiJfJ:p: 8=32dego 

• J ~ ';/ 'r - ) Ii TO·18lJi!t'-$-", ';/ ?,f,/Ull 0 

rl § ~c * :<E m .ljl. 

~If~t.ll*= PD 150 roW 

JIIUli11E(lOCi11Efi1i.) IF 100 rnA 

J ~ JI" A Iilliilii11E IFP • 2 A 

~ilil± (lOCi11Efi1i.) VR 5 V 

til f'F mJ!If! i.!!1l Topr -25-+100 'c 
f¥ifili& T stg -30-+100 'c 
* f= 100Hz. Duty Cycle=Q, 1 % 

-49-

fll 

Panasonic 

LN51F 

N 

o 
+ 1 

'" ... 

LN51L 

'" .:; 
+1 

'" <0 

.ljl.f:lL : mm 

",4.6±0.15 
r----

Glass window 
//' 

I 
I 
1 

,- 2- ",0.45 ± 0.05 ~: 

I--
2.54±0.25 

l.j±0.15 ~±O.2 
45±3' 

. .-.l 
.2 1 

",5.75max. 1: Cathode 
2 : Anode 

.ljl.ilL : mm 

",4.6±0,15 

Glass lens 

. 2- ",0.45 ±0.05 

2.54±0.25 

",5.75max. 1 : Cathode 
2 : Anode 

. Panasonic 



• .~£19 ,. 7'C~£I9!Mt!! (Ta = 25 'C) 

lj{' § 

J'f:/i',:fJ 

\:::' - 7 ~J'f:iJ.lH~: 

A~ 7 r IL--'¥fiilJlli 

IIIUi1±(if!ilfEfi) 

J2!1ItilfE (if!ilfEfi) 
j/ffi.:rrdl:§-I 

LJt~fI,' 

""fi!*~fI,' 

-'¥fifil 1 LN51F 

1 LN51L 

12 

10 0 

\ 
80 

1\ 
0 1\ 

1\ 
0 1\ 
0 

025 0 20 40 0 

1MllIIiI.~ T. (t:) 

10000 

~ 1000 
-< 
~ .. 
,.!:; 

I 
II 
1'( 

100 

~ 10 

1 

tw 10,.. 
Duty Cycle 0.1% 
T. 2S'C 

o 

.. 
/ 

I 

2 3 

JIi.1± VF (V) 
\ 

80 

~c ~ ~ f'l' 
Po Iy=lOOmA 
).p Iy=lOOmA 
..1), Iy=lOOmA 

Vy Iy= 100mA 

IR VR=5V 

Ct VR=OV, f=lMHz 

tr 

tf 
Iyp=lOOmA 

e J'f:%l&50%(l)fil& 

IFP - Duty Cycle 
100 

tw 10,.. 
T. 2S'C 

11111 

;( I 0 
lllJljj 

r-
I 

I 

1\ 
1 1 0.1 (,3 

III 
I 3 10 30 I 00 0.0 

Duty Cycle (%) 

-50-

:!!I"J' 

120 

100 

;( 80 

~ 

,.!:; 60 

0 

20 

3 

lN51 F. lN511 

jllf! ~* lfif:lL 
6 mW 

950 nm 

50 nm 

1.25 1.5 V 

0.005 10 }lA 

50 pF 

1 }IS 

1 }IS 

32 deg 

8 deg 

T.=2S·C 

J) 
0 o 0.4 0.8 1.2 1.6 2.0 

10 

0.3 

0.2 

1 o. 
-40 

JlIUlf£ V. (V) 

Po -Ta 
IF 100mA 

...--~ 

o 40 80 

F.lllIIi.ll.~ T. (t:) 



lN51 F, lN51l 

100 

Ji\ 1.'=IOOmA 
Ta=2S'C 

\ 
\ 

80 
ill 

llllI 

1\ 
I W1lII 

\ , 
Ii 'I\-

20 

" I I II III 

0.1 I 
-'" 1/ r--.. o 

850 900 950 1000 1050 1100 
o 

I II III I 

.01 llllllf 
.0 DO 100 10000 

iif.II: .t (om) OOiif.1l: f (kHz) 
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LN52 
GaAs ~*~~ ~ 1" '.t - ,,-

• ~ ft • jfljlfi1J. jfIj~!f!: Po =6mW (typ.). 

• mlaJiM'tI:~tlA <. H-$7't!f:* C G7)iI.~tI:~, J: ~, : (J = 100 deg 

• .Ijl&j'{;I.:i!i~'~H-7'tf:1i!t:f;t: .t.p =950nm 

• ;., I) :J;;.-1t1t.TCtil.1Mt-r'&fj~iJIIJ. lIiIJitP.~I.:.iL 

tjf § ~['. 7} :ii:: ~ Jjj. 

~~t.l'l-*: PD 160 mW 

111li1tiTrE (il!fiTrE fJii) IF 100 mA 

J f II.- A 111li1tiTrE IFP * 2 A 

~1ta: (il!fiTrEfi) VR 3 V 

fJJ f'F rnJ lHli!.'t.Jl Topr -25-+85 "C 
1¥tfi.!l1i: T stg -30-+100 "c 
*f=lOOHz, Duty Cycle=O.l% 

• .~ff.J . J'f~ff.J!Mf.! (Ta = 25"C) 

tjf § ~['. 7} 5k 
j{;lfi1J Po h-=lOOmA 

t:°-7~j{;i!lt& Ap IF= 100mA 

A~7 "11.--¥fiJlil.1 JA IF= 100mA 

liIli.a: (il!fiTrEfi) VF IF= 100mA 

~.iTrE(il!fiTrEfi) IR VR=3V 

iliMTr,,'~:I: Ct VR=O, f=lMHz 

J:Jf.~rdl tr 

~~~fl,' tf 
IFP = 100mA 

-¥fi1'l (J j{;5~Jl50% O)1'lJl 

Panasonic 
-52-

f:lz: 

14' 

Panasonic 

2.54±O.25 

~'J' ;tl~ 

3.5 6 

950 

50 

1.25 

50 

1 

1 

100 

2- <1>0.45 ± 0.05 

1 : Cathode 
2: Anode 

~* Jjj.f:lz: 
mW 

nm 

nm 

1.6 V 

10 pA 

pF 

ps 

ps 

deg 



IF-Ta 
12 0 

100 

0 I' ~ 
0 I\. , 
0 

1\ 
~ 

0 I 
o T 

-25 0 20 40 60 60 100 

10' 

<' 10 

-5 

, 

10 , 

., 10 , 

1. 

1. 

;; 
1. 

~ 

:> 

!:±! 
ft' o. 
~ 

o. 

ffllllllzll.lf Ta (~) 

Iw 10". 
Duly Cyel. 0.1% 
T. 25"C , 

1/ 

I 

1 2 3 
lot_II VF (V) 

VF-Ta 
C 

~ 

~r-...:: t::::: I"-lFlIC)O~A 2 
~t--t-. 

.... t-----
l-SOmA 

'" t---... t-. t--lOooA 
0 ........ t-. j.... 

I .. A 

8 

6 

co 20 - 20 CO 10 10 100 

fflllllliAlf Ta (~) 

~~ o. 
$Ii 
!fIl O. 
K 
~ O. 

o. 

5 

3 

2 

1 

5 

3 

2 

1 

0.05 

Iw-Duty Cycle 

T. 2S"C 

~l' 

0.1 0.3 10 30 100 

Duly Cycle (%) 

Po-IF 
120 

T.=2S"C 

100 

V 
V 

10 V 
V 

10 V 
1/ 

0 
V 

i/ 
20 [7 
017 

20 CO 10 10 100 

lIIi"clifi IF (rnA) 

Po-Ta 
0 

IF IOOmA 

5 

3 

2 

~ t-. 
1 

r-
~ 

o. 5 

3 

2 

o. I 
CO 20 20 CO 10 to 100 

ffllllllill.lf T. (~) 

-53-

120 

100 

<' 10 
E 

.!:; 10 

20 

0 

100 

0 
Q 

p.. 

1 

o. 1 

0.0 I 

1000 

E 
9tO 

.::-
~ 

-< !NIO 

mI{ 
~ 
~ 
~ NO 
~ 

I 
~ 

920 

100 

lN52 

T.=25"C 

J 
IJ 

O.C 0.1 1.2 ... 2.0 

J!UlII VF (V) 

Po-Iw 
T. 25"C 
I) Iw 10 ... (1) 

Duly Cyele 0.1" 
2) DC 

1/ 

~-(2) 

V 

If 

I 10 10' 10' 10' 

/f}VAIGi-.iiff IFP (rnA) 

I b=lOO111A 

.. .. ' .. .. 
." 

V 
.. 

-CO 20 20 CO to to 11G 

fflllllliAlf T. (~) 

Panasonic 



LN52 

,100 

~ IF=l00mA 
Ta=25"C T.=~5"C 

\ 
\ 

.. 1111 

111111 

1\ 
1\ 
\ 

} 

II 1\ 
.. 0,1 

~ " '- lOG ISO 1000 1050 1100 
0.01 10 10 00 10000 

iU~ 4 (run) fflJillin f (kHz) 
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LN54 
GaAs w~~~7t 91' :if - ". 

• ~ ft 
• iflitl:l1J. iii~*-c';;' 0 : Po=4.6 mW (typ.). 

• ~7'tA'--:'? I- )10')<;; I) ::J /'!t7't~TI.:iAil--t o. 
• ljtf57'tI.:ili:.'mH'!-7't~~M: Ap=950 run (typ.). 

• +Jf~IIJf~c7)-It1 fl:";I.-'''·~7"-;;. 

rj § ~c % :lE fa ljt 

~ty:tJl.~ Po 75 rnW 

jJIJj ~im: (jR im: fJi) IF 50 rnA 
I { )1.- ;7..jJIJj1iim: IFP * 1 A 

iil!1ii± (iE!im:fJi) VR 3 V 

fJJ1'FJ!lIHl~1l Topr -25-+85 °C 

1*1¥iAil.1J: Tstg -30-+100 °c 

• f=lOOHz, Duty Cycle=O.l % 

rj § ~c % ~ 

J'ttl:l:IJ Po h-=50rnA 

1:::0 - :7 §EJ'tiSift Ap IF=50rnA 

;7.. /'Ii.:7 r )1.- ~ftil\tlii .dA IF=50rnA 

jJlJjillti± (iE!im: fti) VF IF=50rnA 

iil!ilItim (iE!im:fti) IR VR=3V 

~Tr.!liJ:. Ct VR=O, f=IMHz 

~fti1l3 (J J't5~1l50 % c7)1l31l 

-55-

{S[ 

f!j: 

Panasonic 

Ili/j' 

2.5 

Jj!.{i! : mm 

\
. 2-0.45 111 0.45 

. ±015~ 
25' 

M8R 
: 06R 

, , 

~~ 

4.6 

950 

50 

35 

17 

Ili* 

1.5 

10 

1 : Cathode 
2: Anode 

Jjj.{j[ 

rnW 

nrn 

nrn 

V 

pA 

pF 

deg 

Panasonic 



'. 

60 

50 

30 

i 
"" 20 
;Ii;; 

10 

o 
2S' 

10 • 

.t 10' 

1: 10 
,I 

0 

I 

I 

I. 6 

I.. 2 

> 
;; o. 8 

I±l 
~ 
~ 

O. , 

0 

/I 

r-

.~ 

IF-Ta 

1\ 
r\ 

1\ 
r\ 

I 
J 

20 40 60 80 100 

1iI1l11i1.11: T. ('C) 

1'. -lOps 
Duty Cycle 0.1" 
T. 2S'C 

I 

2 . 3 , S 6 

.iI!:lf. VF (V) 

VF-Ta 

I"-- - - 1,=5OmA-
I"--I"--- -•• I 
i-- r-I-IOmA -r- i'-I"~ 

o 80 120 

1iI1l11i1.11: T. ('C) 

Panasonic 

IFP - Duty Cycle 

§ 
~ 

.!:: 

~ ... 
Ii! 
r< 
~ ., ... 

Duty Cycle (%) 

Po-IF 
160 

140 

120 

C> 
Il.. 100 
oR 
:E 80 

// 
~ 
Ill! 
:tI< 60 
i! 

40 

20 

V 
V 

vV 
V 
~ 

V 
~ 

o 0 10 20 30 40 50 60 

lilliil!:ilt: IF (mA) 

Po-Ta 
1000 

iF SOmA 

300 

--~ 100 
,.... 

0 

0 

3 

I 
-40 o 80 120 

1iJ1lII£11: Ta ('C) 
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'LN54 

IF-VF 

T.=2S'C 

I 
) 

0.4 0.8 1.2 1.6 

'fiil!:l£ V, (V) 

\=fr,"~ .l~; 

- I). 

10 110 00 

If}vAIJIUlii1i: I FP (mA) 

AP-Ta 

IF=50mA 

, 
" . 

" 
,/ 

....... 

o 40 80 120 

1iJ1lIIiB.11: Ta ('C) 



lN5A 

10 0 
1,·-SOmA 
Ta=2S"C 

10 0 
Ta=2S"C 

80 
0 

80 

I~~ 

== -

1 
II \ 

20 ~~ 
O. 
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LN55 
GaAs $~~~7C 91' :;t - ". ' 

• ~ :& • r'iiiili:iJ, ifij~$: Po=3.,5mW (typ.)o 

• ;:, I) ::I :/ ~7't~-T UJl-fr-tt-CfIJJfJOJ1i:go 

~ !jj.fg7'tl::llip;ffi7HU~:&ZM: Ap~950 nm( typ.) 0 

•. r'iii~~WilJ7JfOJlm~ . 

• ~t.UI*lE*& (Ta=25 "C) 
lJ{ § ~ci'i j£~ !jj.{! 

3fl'f:t.ll!1c Po 75 rnW 

mi1tlilt. CiRliIt.i~) IF 50 rnA 

/{JI,..;OlIiltlilt. I.P • 1 A 

~1l1± (jRliIt.{~) V. 3 V 

tJJf'F fi!lIl!!I i~Ji: To.r -25-+85 'C 
f¥ffi~Ji: T.t • -30-+100 ·c 
· f-l00Hz, Duty Cycle=O.l % 

• ~~£({J • 1't~£({J~f.£ (Ta = 25 "C) 
:rJ, § ~ci'i ~ 14 

jltili:1J Po IF =50rnA 

t"- ? ~jlti!t~ ot p 1.=50 rnA 

A -.::? r JI,..*"i~~fiI L/ot IF =50rnA 

~IfiU (jg:Vlti~) V F I F =50rnA 

~1tlilt. (i1IVlti~) I. V.=3V 

Jiifu'fFa9:@:ii Ct V.=O, f=1 MHz 

*"iiKjfj fJ jIt~Ji: 50 % O)jfj& 

Panasonic -58-

Panasonic 

2 -O.4!i-11t- .... t­
±O.15 

2.54 

.JIl.fli: : rom 

~
1.75R 

II:! CD 1 : Cathode 
12 2: Anode 

muJ' ~~ :Iii * !jj.{! 

1.8 3.5 rnW 

950 run 
50 . run 

1.5 V 

10 pA 

50 pF 

35 deg 
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1.6 

1. 4 

1.2 

E 1. 0 
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> o. 8 

l:l:! 
• 0,6 
!if 

0, 4 

0, 2 

o 
-40 

J!Hiild.l.1l Ta ('C) 

tw Il!!'s 
Duty Cycle 0.1% 
Ta 2S"C 

5 6 

'- .I - 1r = SOmA 

~-t- "'!--
r-~ 

-. 

o 40 80 120 

J!)1!Ilil.l./i: Ta ('C) 

IFP - Duty Cycle 

0,01 __ 

Duty Cycle (%) 

120 
Ta=2S"C 

10 0 
/ 

V 
V 

80 

V 
/ 

V 
J 

20 
II 

.J 

J 
0 0 10 20 30 40 50 60 

10i~1f.E IF (rnA) 

Po-Ta 
1000 

I, SOmA 

300 

-I--100 

0 

I 
-40 o 40 80 120 

J!)1!Il1ili1l T. ('C) 
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lN55 
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o I. •• X 
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~ 940 
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920 
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liI/j~lf VF (V) 
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(I) f=IOOHz 
(2) f=2lkHz 
(3) f=42kHz 
(4) f=60kHz 
(5) DC 
Tc=2S"C 

100 1000 loooe 
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/ 

o 40 80 120 

I!ll!lli.l!./i: Ta ('C) 

Panasonic 
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0, 

o ~ ' ..... ,01 
860 900 940 980 1020 1060 1100 10 10 

illi:!il: A (run) fiIIillitt f (kHz) 

Panasonic -60-



LN57 
GaAs w~i-~7C: 91 ~ - F 

• ~ :lit 
• rw;o'l:\j]. rw;~'h*-r';b 6 : Po=4,5 mW (typ.)o 

. ~~.j;:~~ (Ta = 25 ·C) 

JlI § ~c * 1£ :f'1i !it fv: 
ll!fI1FUI-!R PD 75 rnW 

~lJitiRt (ilWtfili.) IF 50 rnA 

,i:)vAIIIJi'lliRt IF. • 1 A 

imtl± (illiRtfili.) V. 3 V 

j}Jf'I: F.lJ 1m i.ll.Jlt Topr -25-+85 ·C 

fJHfi.ll.Jlt T sto -30-+100 "C 
• f= 100 Hz. Duty Cycle =0.1 % 

JlI § ~c * ~ 

1t1±lj] Po IF=50rnA 

t'-1~1tvt* 1. IF=50rnA 

A ~ 1 r 'v·~¥-fili..1Ii ,11 I.=50rnA 

~lJitl± (illiRtfili.) VF IF=50rnA 

im1[iRt (illiRtiili.) I. VR =3V 

~'fr~'~:ii c, VR=O, f=1 MHz 

*iili.~ 8 7t~mJlt 50 %~~Jlt 

-61-

itt-

Panasonic 

.llifll: : mm 

@ 
t./) 

d 1.8 2.8±0.2 1.8 d d 
~ ~ 1/'1.8 ~ ~ ~ 

1 .. I l ~~ Ii .. 2 

~T~L T-~ 
3_2 ± 0.3 3.2 ± 0.3 

10min. 10min . 

:!\il]' .m~ 

3 4.5 

950 

50 

1.25 

35 

18 

1 : Cathode 
2: Anode 

:!\if( !itflL 
rnW 

run 

run 

1.5 V 

10 JlA 
pF 

deg 

Panasonic 
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o. 4 

o. 2 

o 
40 

J8lllll1l!.1l Ta ('C) 

tw 10!,s 
Duty Cycle 0.1% 
T. 2S"C 

l0i1l:1±. V F (V) 

-t--t-- . h=SOmA -r-: I--- .•. I 
l- I- 10mA 

r-- ImA 

0 40 0 

I6lllMl.ll T. ('C) 

Panasonic 
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~ 

,:; 

llS 
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~ 10-1 

" .. ., , 

16 0 
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0 

0 

0 
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0 

3 

I 

IFP - Duty Cycle 
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lN57 

l T.=2S"C 

1/ 
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~ i? 

I 
10 10 300 1'00 30 100 
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I6llllliJill Ta ('C) 



lN57 
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I \. 
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./ i' o 
860 900 lUO 980 1020 1080 1100 .01 U JU 00 

<!lUI A. (run) 
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LN58 

.~ A 
• iiiili:tJ, jij~*"'('.:b Q : Po=3.5 rnW (typ.) 0 

• ~1tA'-":':7 ~ )L-:lJ{~ I) ::J /1t1t~.:r'::iI{}-tQo 

tJ{ § ic * :if: ~ 1i!. f'll. 
~f§tj* Po 75 rnW 

.lllJi1Uf. (ill iJlfii.) I. 50 rnA 
~<')L-AMJi.iitt I Fp • , 1 A 

im.'ilJ± (illiittiii) 'VII 3 V 

tbfl'mJ/mili.~ Topr -25-+85 "C 

f*ffili.~ T ... -30-+100 "C 
• f= 100 Hz, Duty Cycle = 0.1 % 

tJ{ § ~C * ~ 

1tili:tJ Po 1.=50 rnA 

1::"- :7~1tiJli:ff Ap IF =50mA 

A'-":':7 ~ )L-~ii:iNi dA IF =50mA 

m1t1£ (illiJlfiii) VF IF =50mA 

im.lliJlf (illiJlfiii) I. V.=3V 

ttffil.:rra9$i! Ct V. := 0, f = 1 MHz 

~iiiJl! () 1t~!3r 50 %(7)JI!~ 

Panasonic -64-

14-

Panasonie 

.l/I.f:lL : mm 

2.9±O.2S 

2-0,45±O 15 

1 2 ~ 

•. ,,~R '.'O±O." 

1 : Cathode 
2 : Anode 

~/J' ~~ ~* 1i!.f'll. 
1.8 3.5 rnW 

950 run 

50 run 

1.5 V 

10 JlA 

35 pF 

35 deg 
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Duty Cycle 
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0.1% 
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r--I-

-- - I -r- t-- 10mA 
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Panaaonic 
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LN59, LN59L 
GaAs j.Jl/j~$9~~J't 9'1'=1"-/" 

• ~ :& 
• ~x 7J rCJ I = tl'i [[wi"!: Hi -:J 0 

• i'iii1±l1J, i'iii5i'il$: Po=1.8mW (min.)o 

• +~mHl'i/{:; 7" - ~/o 

• If~-;if;, i'iiif§"*t1i"!:o 
• LN59L: 0;.<:7" I) -c- p" 5' -1 fo 

• m It 
• VHS7JAVTRi,.Hrn.J< 7-f*~VTRo)T-/.I.;'< p'1:;'<"'TFIB'tiW-

• 2-bit * p 1: ;'<"'T IfH'tiLi1 

rJ{ § ~e ~ 'iE t~ .ljj. fj'[ 

~f?fi::t~*= P D 75 mW 

IIl!iOltiilt (i~iiltfri) I, 50 mA 

/ {)1- 7. JIl!iOltiilt I,p • 1 A 

i!1!OltJ} ((l[iiltfril VR 3 V 

fJJ it J8J rID i~& Topr -25-+85 °c 
1*ffi~& T stg -40-+100 °c 
• f= 100 Hz, Duty Cycle = 0.1 % 

rJ{ § lie ~ '* 14 
J't1±l1:J Po' I,=50mA 

~o _ 7 j€J'tiEiIf Ap I,=20mA 

7. '" 7 p 11-~fril\llii LlA I,=20mA 

1Il!i0lt!± ((l[iiltfril V, IF=50mA 

i!1!Oltiilt ((l[iiltfril IR VR=3V 

iliIil'Ha'?fi::li Ct VR=O, f=IMHz 

Pl- - P2 

-67-

Panasonic 

LN59 .ljj.i.ii:: mm 

-I1--I1-'2~' O~8 m~ax 0 5 ± 0 1 

2-0S±O I 

254 

CO~_ 
1 : Anode 

I 2 : Cathode 

LN59L 

~ 

~ 

2--0 5±O 1 
~ 

0 

i:' 2-07max 

E:l 
~ 

M 

~ 
1¥2 

~+ tJ~ 

1.8 

950 

50 

1.3 

35 

2--0 5±O 1 

1: Anode 
2: Cathode 

~* .ljj.fj'[ 

mW 

nm 

nm 

1.5 V 

10 J.lA 

pF 

Panasonic 
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Panasonic 
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lN59, lN59l 
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LN625 

~~**ljfltlJ.fim 
PN120 S 1J: c:"~fj ~ 1) :1 /' 1Z:J't~-r c: (7)*1l.ij.f1 h -tt -rJ'tifiIHD1Jlj~:f 
~mliX:o 

.~ ~ 
• ~1:fi1J, itli9JJ$: Po =305 rnW (typ.)o 

• If!~JltI:ili:~'iJF1I-Jlt~1i!(M: Ap=950run (typo) 

rJ{ § ~C * JE m Jjj. 1:li: 
wr:§Ul~ Po 75 rnW 

JUtt it. (It !l:1ii) IF 50 rnA 

/ {,1.- 7,JIJi tit. I Fp • 
] A 

iff!tJ± (ltit.1iil V. 3 V 

JJJfl= mJ I!ll i:'~ Topr -25-+85 "C 
1¥1fi':'~ T stg -30-+100 "C 

• f= 100 Hz, Duty Cycle=001% 

rJ! § ~c 1} ~ 1'1' 
JltI:fi1J Po I.=50rnA 

t'-1~J'tillt~ Ap IF =50rnA 

A~1I-'v*1ii1jJjj} .dA IF =50rnA 

lVitJ± (ltit.1iil VF IF =50rnA 

iff!tit. (jli:it.1l) I. VR=3V 

jljiH-r,,9i1J:JI: C. VR=O, f=1 MHz 

*1iiffJ (J JIt~~ 50%c7)ffJ~ 

-69-

Panasonic 

'" 0 
"! +I 

It) <:> 
to- +I 
..; <:! 

N 

" ·s 
It) 

N ... 

:IIl+ 
1.5 

liti:[: mm 

009±Oo15 

@ 
1: Cathode 
2: Anode 

f1~ :Ill*- Jjj.1:li: 

305 rnW 

950 run 

50 run 

1.2 1.5 V 

10 pA 

50 pF 

80 deg 



IF-Ta 
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LN64 
GaAs ~~~~7t 9 -1 :;t - f" 

• ~ :lit 
• JWjtf.:h. JWj$<'h~: Po=7mW (typ.)o 

• ~J'tA~:7 I- )vilf:/ I)::J /o!J:J't~-'ft:ilil--t~c 

• J'ttf. :h M1IiiiE (7) i~]*11 ilf J::. Po 

• I.tf!:f(t;J·/i: 8=45 deg (typ.)o 

rj{ § ~c * 'iE m .!\i 
~f~m*= Po 160 mW 

)11fi1lii1t(ii!ii1tfill) IF 100 rnA 

/{)vA)lIfi.ii1t IFP • 1.5 A 

ft1lJ± (ii!ii1tfJil) VR 3 V 

IJJ ft r!J fW i~& Topr -25-+85 'c 
HH¥i.i!~ T stg -40-+100 'c 
• f= 100Hz. Duty Cycle=O.l % 

rj{ § ~c * ~ 

J'ttf.1J Po IF=50mA 

~'- 7~J'ti!lU~: Ap IF=50mA 

A~7 ,,}v¥filll/li!i LlA IF=50mA 

)11fi1lJ± (ii!ii1tfil) VF IF=100mA 

ft.ii1t (ii!ii1tfill) IR VR=3V 

ItIlHra91§l::I: C t VR=O, f=IMHz 

¥ftijJj 8 J't5ffi& 50 % (7)jJj& 

-71-

f! 

f'f: 

Panasonic 

!i'J' 
3.5 

2.54 

:;l 
-+.e-+-&-I- +I 

~ 1: Anode 
"9=""'--..... 2: Cathode 

:tI~ il* .!\if! 
7 mW 

950 om 

50 nm 

1.3 1.6 V 

10 pA 

35 pF 

45 deg 



IF-Ta 
120 

100 

<' 80 ~ 
!\ 

\ 
.!' 

llS 
60 

$i' 
ill' \ 
t4I 40 
;It !\ 

20 
1\ 
I 

o 1 
-25 0 20 40 60 80 

0 

"" 
-R 
~ 
~ 
:w 
::;: 
IIIl .... 

8' 
c 

0. 

-< 

~ 
~ 
~ 
:w 
" ) 

" 

0.01 

1000 

98 0 

96 0 

94 0 

92 0 

0 90 
-40 

.. 
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AP-Ta 
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,. , 
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f;¥Jllllll.\.!lI: Ta ('C) 

Panasonic 
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~~ 
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ill' 
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0 

0 

0 

0 

0 

0 

I 

I 

I 0.0 
-40 

lN64 

Ta=2S'C 

j 
0.4 0.8 1.2 1.6 

)11!\'Il!:)± V F (V) 

Po-Ta 
Ie SOmA 

i-t--

40 80 120 

f;¥J[I!I,lMlt Ta ('C) 



Panasonic 

LN65 

.lj!.fj'[ : mm 

."' :& 
• il1Iilfl1J. il1IiAA$: Po=5.5rnW (typ.) 

2.54 1.2 

Gl§17SR 
1m CD 1: Cathode 
1 2 2: Anode -

lJ\ § ~c 7} :ij:: m w. f:li: 

1f~tA:!J<: Po 160 rnW 

liIlill7iit <m:7iitit) IF 100 rnA 

'{JL,7,liIli1JrPJllVlf IFP . 1.5 A 

~111± (m:Vlfft) V. 3 V 
tbtF mll!II i.:.1t: Topr -25-+85 "C 

1¥ffi.:.1t: Tstl -40-+100 "C 

• f= 100 Hz. Duty Cycle=0.1% 

lJ\ § ~c 7} ~ 14' :&+ ~~ :&:k W.f:li: 
j(;1fl1J Po IF=100rnA 4.3 5.5 rnW 

1::- 1 ~j(;iJ.H~: '\P h=100rnA 950 run 

7, ..-.:. 1 J- Iv-*itilJfii LH IF =100rnA 50 run 

llIi.1± (m:i.ilEit) V. IF =100rnA 1.3 1.6 V 
~'lt7iit(m:Vlfft) I. V.=3V 10 JlA 

t"/I,l-f-r .. ':&:I: Ct V.=O. f=l MHz 50 pF 

*itflJ fJ j(;~~ 50%(7)flJ~ 35 deg 

-73- Panasonic 



12 0 

100 

0 

0 

0 

0 

0 
-25 

10 . 
:;( 10 

~ 

J 

, 

0 

I 

, 10-. 0 

1.6 

1.4 

1.2 

1.0 
;; 
I±! 0.8 

• ~ 0.6 

O. 4 

0.2 

o 
40 

: 

JF-Ta 

1\ :;( 

1\ ~ 

...':" 
~ ~ • 
~ 

~ 
t< 

1\ ~ ., , 

I 
I 

0 2 40 60 80 10 

tw lOps 
Duty Cyel. 0.1% 

V" 
T. 25"C 

~ 

I 
4 

lqA'lIl:E VF (V) 

VF-Ta 

~ r::: -- -- I,LlOdmA - ---- 50mA 

o 40 80 120 

mJll!llll.1lf Ta ('C) 

IFP - Duty Cycle 

0 

Duty Cycle (%) 

PO-IF 
120 

Ta=25"C 

100 

/ 
V 

V 
80 

'/ 
60 

',/ 

',/ 
0 

V 
0 

V 
V 

oIL. 
o 20 40 60 80 100 120 

l1li1l:lili: IF (mA) 

Po-Ta 
1000 

1"-IOOmA 

300 

100 
r- :::::::, 

0 

40 o 80 120 
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a 
-.:. 
.. .., 

tt¢( 

iJ1i 
~ 
~ 
"-
I 

":>J 

LN65 

100 
T.=25"C 

0 

0 

0 

I 
1/ 

0 

1I 
0 

V 
0.8 0.9 1.0 1.1 1.2 1.3 1.4 

iIIfi~1± VF (V) 

1000 

980 

960 

940 

920 

900 
-40 

... ~ 

Po-lFp 

AP-Ta 
IF=IOOmA 

/ 

.' 
" V 

o 40 80 120 

mJr!!IoIl..Ilf Ta ('C) 



lN65 

100 

f\ I, =IOOmA 
T. 2S"C 

100 
"T. 2S"C 

80 

1\ 10 

1\ 
I 

1\ 
J \ 20 

O. 
\ 

I 

",'I 'I' o 
860 900 940 980 1020 1060 lIOO 

I 0.0 
10 100 10000 1000 

ItIi.:Ii: A (run) ffllitli.tt f (kHz) 

-75-
Panasonic 



LN66 

.~ A 
• f.Ii:±!:IJ, il1il~$: Po =8rnW (typ,)o 

• Jhtl'iioJ'/'IE: 8=25 deg (typ.)o 

• ~~.7\:~~ (Ta=25'C) 

~ § ~c * 
li'n'Hjl~ Pv 

J~.iitiilE (il!iilE1ili:) IF 
'{)i.-A.JllJitiilE IFp • 

i2!tJ±. (il!iilE1ili:) V. 

JJJ1'F mllHI ili. Jt Topr 

f~ffifi!.Jt Ts,. 

• f= 100 Hz, Duty Cycle=0.1% 

• .~tr.J • 7C~tr.J~~ (Ta=25'C) 
rJ{ § ~c 7} 

J't:±!:IJ po· 

t"- :7~J'tiltft 1p 

A. ~:7 I- )v"*,fili:1jJi Ll1 

JllJi1tEE (il!im1ili:) VF 

i2!"iliilE(il!iilEfili:) I. 

~'fr.ll$:ii C, 

"*,fil!ftJ 8 

Cla~ I R s 
5-8 >7 

Panasonic 

'iE f* lii 1ft 
160 rnW 

100 rnA 

l.5 A 

3 v 
-25-+85 "C 
-40-+100 "C 

* I F =50rnA 

1.=50 rnA 

I p =50rnA 

1.=100 rnA 

V.=3V 

V.=O, f=1 MHz 

J't~i&50%O)ftJ& 

-76-

f4 

Panasonic 

~~-'" o /' '\. 0 
+1 t +1 
10 '7- 1 10 
c::i - -' '9-

1 : Cathode 
2: Anode 

leJ' fj$ fIl* liif:l1: 
8 rnW 

950 run 

50 run 

l.3 1.6 V 

10 ",A 

35 pF 

25 deg 



12 0 

100 

0 \ 
1\ 

~ 8 

0 \ 

0 
1\ 

1\ 
20 

I 
o I 

25 0 20 40 60 80 100 

0 
p.. 

oR 
~ 

'" !Ill .... 
."., 

:a,; 

1DI( 
~ 

1000 

98 0 

0 

'" 940 !Ill 
~ 

I 
.~ 

920 

900 
-40 

.. 

ffl)fi!laI!./lf T. ('e), 

Po -IFP 

AP-Ta 

h=SOmA 

, 
~ 

// 

'/ 

o 40 80 120 

ffl)fi!lil!./lf Ta ('e) 

;( 

.. 
.!:" 

~5 
$E' 
~ 
I'( 
..> 
~ 

;; 
... 

:> 

~ .., 
~ 

10-1 

10-2 

1.6 

--
1.2 

0.8 

0.4 

o 
-40 

100 

80 

60 

0 

20 

IFP - Duty Cycle 

Duty Cycle (%) 

VF-Ta 

-- - -7~-1 ---- I"=IOOmA --- SOmA -r- , 
10mA_ 

o 40 80 120 

JjJfi!laI!./lf T. ('e) 

1\ h'=SOmA 
T.=2S'C 

I :\ 
I \ 
I \ 
I \ 

!\ 
/ \ 

o 
880 

,/ I" -920 960 1000 1040 

irffl: A (run) 

-77-

160 

14 0 

12 0 

;( 
E 10 0 

.!:" 8 0 

40 

0 

0 

1 

I 

1 0.0 
-40 

lN66 

IF-VF 
Ta=2S'C 

J 
o 4 0.8 1.2 1 6 

itUUf VF (V) 

Po-Ta 
If SOmA 

1-r-

40 80 120 

ffl)fi!laI!./lf T. ('e) 

Panasonic 



lN66 

'2S"C 

1 

.1 1\ 

o. 01 

0.00 110 

1RJ1lUJi: f (kHz) 
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LN66A 
GaAs #~~~* ~ ~ :;f - F 

• ~ ft 
• il1Iitl11J. il1Ii~$: Po = 9mW/'Sr (min.) 

• a:mr<iJ'I"'l:: (}= 20 deg (typ.)o 

lJi § ~c * 
lfrfHli~ J 

~Ijfl[ int 0([ rnt fil) h 

- {II.- 7-. 11m 1trnt I Fp • 

~tl± (jtirntfil) V. 

fiJf'FJUfli.li!t Topr 

flil:fj:i.lil./:t Ts .. 

• f= 100 Hz, Duty CycJe=O.l% 

• IItttr.J • ;,{;~tr.J~rt (Ta = 25·C) 
rj § ~c * !:j:l'L.'1ilc~t5mlt Ie 

to-:7 ~1tiJtft A. p 

7-. --'::7 ~ ''''*fUii LJA. 

JllJitl± (iRintfil) V. 

~trnt(iRVff.fil) I. 

~Tra'~:I: C. 

*filfil (} 

1£ ~ • fil: 
160 rnW 

100 rnA 

1.5 A 

3 V 

-25-+85 °C 

- 40-+100 °C 

~ fit 
h=50rnA 

h=50rnA 

Ip =50rnA 

1.-= 100 rnA 

V.=3V 

V.=O, f=l MHz 

7't5iIt50%crJ filit 

-79-

Panasonic 

Q 
~ 
~ 
~ 
Q 
...l o 
rJl 

5±O.2 

bL I 

z 
2-1 ±O.15 

2.54 

li-J' ~~ 

9 

950 

50 

1.4 

35 
--
20 

.lIl-fft: mm 

1 : Cathode 
2: Anode 

li:k .f:[ 
mW/sr 

run 

run 

1.6 V 

10 J.lA 
pF 

deg 

Panasonic 



~ 

~ 

12 0 

100 

20 

o 
25 0 

1\ 
\ 

\ 
1\ 

20 40 60 80 

liH!IIililf Ta ('t:) 

Ie-IFP 
III " =10,,. 

f=IOOHz 
121 DC 

1 

I 
10 

IOI0~BIMII~T~.~=2S'C 

:mIO.mII. 
<Ii; 
~ 
6 
.ij.. 
:;;; 
!It! 

01111181 

1000 

980 
e 
= 

~ 960 

nil( 
~ 
~ 940 
~ 

" 1 
"", 

920 

900 
-40 

.-

h=SOmA 

.-, 
", 

--/,/ 

o 40 80 

I§JflIIil!.1f Ta ('t:) 

Panasonic 

120 

;; 
~ 

> 

'"" ii 
!If 

102 
IFP - Duty Cycle 

" lO.u& 
Ta 25'C 

10 

1 • 11l1I1 .. 
lO-

w 
.1 1 10 10 

Duty Cycle (%) 

VF-Ta 
1.6 

I--

r-- -- - -:--I- .! r--r-- -- J,·=IOOmA 

r--r--:--r-- SOmA 
r- , 

lOmA_ 

I 2 

O. S 

4 

-40 o 40 80 120 

1§J1I!I&,1f Ta ('t:) 

100 

V' 1 .. = SOmA 
T.=2S'C 

I \ 
80 

I \ 
I \ 

60 

I \ 
0 

\ 
/ \ 

20 

o 
880 
~/ 1"'-.. 

920 960 1000 1040 

1J!i:lfc A (run) 

-80-

16 0 

14 0 

12 0 

;( 
E 10 0 

0 

0 

40 

0 

10 

I 

J 0.0 
-40 

LN66A 

Ta=2S'C 

I 
/ 

0.4 08 1.2 1 6 

~1I!f V .. (VI 

Po-Ta 
J .. -SOmA 

--

40 80 120 

fflIlllli.!l.1f Ta ('t:) 



10 

1 

1 

0.0 1 

0.00 1 
10 

T.= 2S'C 

~ 
f-

1\ 

10' 10' 

J1JilUI! f (kHz) 

10' 

I 
-8l---; 

LN66A 

Panasonic 



LN66F 
GaAsiF1~~:7t ~ l' :;t - ,,-

• 1M :I: 
• ~ili1J, ~j(b*: I,,=13.0 mW/sr (min.) 

Jj{ § ~c 1% 

Wf~Ut:!R PD 

JllJilliJltOlIVff.1i1!) IF 

,I {Iv 7,1IIJt 1ltliff. 1.P • 
~1l1±. (jUf.-lii) Y. 

ib1'F/i!lflH/ililt ' Topr 

f:li!:ffililt T ... 

• f= 100 Hz, Duty Cycle =0.1 % 

Jj{ § ~c 1% 
~1L.'1i5cM~~1l Ie 
l:..-?~J't~~ lp 

7, ~? r Jv"*1l~ Lll 
IUiil1± (ilIVff.1i1!) YF 

/f)v 7,J11ll1i!± VFP* 
~1ltVtf. (ilIVff.fl) IR 

~Tr.!l~:I: Ct 
~Nlfi! e 
* £=100 Hz, Duty Cycle = 0.1 % 

JE ~ .!Ii fll. 

75 rnW 

50 rnA 

1.5 A 

3 Y 

-25-+85 "C 
-40-+100 "C 

* {tj: 

IF=50mA 

IF=50rnA 

I. =50 rnA 

IF=50rnA 

IFP=1.0 A 

YR =3Y 

YR=O, f=1 MHz 

it iJilt 50 % Q) fi! It 

-82-

Panasonic 

~~'-' ~ Q ' \ 0 
+1 I +I 
~ \~_ ,1, ;. 

.111&: mm 

1 : Cathode 
2: Anode 

:li/J' fJ$ :li* .!Ii{.il: 
13.0 inW/sr 

950 run 

50 run 

1.35 1.50 Y 

3.0 V 

10 p.A 

20 pF 

15 deg 
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u¢I 
~ 
;g 
~ 
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60 

50 

40 

30 

20 

10 

~25 

1000 

980 

960 

940 

920 

900 
-40 

,. 

\ 
\,. 

\ 
\ 

I 
I 

20 40 60 80 100 

mJll!l,~!f Ta I"C) 

AP-Ta 
IF=50mA 

,. 
~ 

,./ 

....... V 

40 80 120 

mJll!lJil.ilr Ta I"C) 

3 
~ 
~ 

~. 

" i!!f 
r< 
~ 

~ 

>' 
I±! 
(lB' 
i!!f 

~ 
I!!I 
;l!! 

'" ~ 
" ~ 

102 

10 

10- 1 

10-2 

1 6 

1.4 

1 2 

1.0 

0.8 

o 6 

o 4 

o 2 

o 
-40 

100 

80 

60 

40 

20 

o 
880 

IFp-Duty Cycle 

Duty Cycle 1%) 

- :--I--I--I--Ir=5t A 

I--l-I--IL 

, 

40 80 120 

1/\ IF-50mA 
Ta=25"C 

I \ 
I \ 
I \ 

II \ 

\ 
I \ 

./ "-
920 960 1000 1040 

-83-

< 
-5 
.!!: 

llS 
lim' 
~ 

80 

70 

60 

50 

40 

30 

20 

10 

10 

10-2 

-40 

LN66F 

Ta=25"C 

/ 
/ 

0.4 0.8 1.2 1.6 

11~1I[a: VF IV) 

h-Ta 
IF 50mA 

1-
-

40 80 120 

mJll!ll~1f Ta I"C) 

PanasoniC 



10 

10-3 

10 

Panasonic 

LN66F 

Ta 25"C 

'\ 

10' 10' 10' 

}jjjIBil;X f (kHz) 

-84-



LN66(L) 
GaAs ~~~~7t ~ -1 :if - F 

.~ ~ 
• ii1iiili1J. ii1ii)('h~: Po=8 mW (typ.)o 

• I1;t!i:ioJ'lt: 8= 25 deg (typ.)o 

JJ{ § ~c ~ 

~f~tjj.1k PI) 

JIIIi~im(il![imfil) h-
I { )[, A JlIli01:if.E h-p , 

i2!~lf(Ji!timf~) Va 

til it mJ [Hli~1t Topr 

f~:1¥i~1t T stg 

'f=lOOHz. Duty Cycle=O.l% 

JJ{ § ~c ~ 

>'tili1J Po' 

1:::" - '7 ~1ti&:& Ap 

A"" '7 r)[, =f'fililNii .::I A 

JIIJi01:/.f (iltimfil) VF 

i2!~im (~imfil) Ia 

jli\l+ra'~:I: Ct 

.f-fil~ 8 

'Po7/'75HIi 

Class R s 
Po (mW) 5-8 >7 

:iE ~ !Ii 1:ll. 
160 mW 

100 rnA 

1.5 A 

3 V 

-25-+85 "C 
-40-+100 "C 

* 14' 
IF=50mA 

IF=50mA 

IF=50mA 

IF=100mA 

VR=3V 

VR=O. f=1MHz 

1t ~mJ!t 50 % 0) jIj Ii 

-85-

Panasonic 

;S±O.2 

!d' ~l:fi 

5 8 

950 

50 

1.3 

35 

25 

Jl!.i:[: mm 

+i+i 
"l", .... 
",,,, 

'" 

1 : Cathode 
2 : Anode 

il:k !lii:ll. 
mW 

nm 

nm 

1.6 V 

10 J.lA 
pF 

deg 



LN66(NC) 
GaAs ~~~~7t 9 -1 :if - ". 

.~ ~ 

• iWiili:h, iWi~*: Po=8mW 5typ.) 

• ~J'C;V~7 r JV;?{~ I) ::lv:!i:J'C~+I:ili~-t-5o 

• ~mloJ'I1:: 8=25 deg (typ.)o 

:lJ{ § ~c ~ 'j[ ~ .l\!. 

af~tJl*= Po 160 mW 

JIIIi':tim (iRim fli) h· 100 mA 

/ f Iv 7, JllfillIim IFP • 1.5 A 

l!i!1lI1± (jEiimfli) VR 3 V 

~ f'F J!l rm i,\lll Topr -25-+85 °C 

flf-m,\;l/.l T stg -40-+100 °C 

• f=100Hz, Duty Cycle=O.l % 

:lJ{ §, ~C ~ ~ 

J'Cili:h Po' IF=50mA 

1:::0 - 7 ~J'Ci&~ Ap IF=50mA 

7,/'01. 7 r Iv"*,lliflJlii LlA IF=50mA 

JllfillI/.f (iRimlli\) VF IF=100mA 

l!i!llIim (iR im Ii) IR VR=3V 

~,\lFfllll~:I: ! Ct VR=O, f=IMHz 

"*,li~ 8 l'd§i1i 50 % 0) ~ It 

Class R s 
Po (mW) 5-8 >7 

Panasonic -86-

fjL 

1"1' 

Panasonic 

2.54 

iH' fll:!f! 
8 

950 

50 

1.3 

35 

25 

.lj!.f:i'[: mm 

1 : Cathode 
2 : Anode 

ix* .l\!.f:il: 
mW 

nm 

nm 

1.6 V 

10 pA 

pF 

deg 



LN68 
GaAs 7iF~~~7t; /}'1 ;;f - F 

• ~ ft 
• jWji:b:1J, ~~$: Po=5rnW (typ.)o 

• ~:it;1,/'{7 r- IviJtSii::it~-f-t:ilf!lt"~ : Ap=950nrn (typ.)o 

• :iti:b:1J ~1~im (J) ilt**'11 iJ" J: ~ '0 
• :!f1.fIfl;, jWjf,HJH1:o 
• 3rf. 7"7;1, T '') 7;{ 'J 'T - ;; 0 

JJ{ § ~c * :iE ~ .ljj. 

~'f#mlJ;;; Po 75 rnW 

/l1Ij~im (iltimlitO h· 50 rnA 

J{)vA'IIIj~iT,t h·p • 1 A 

J!E~J£ (ilt,mfl1i:) VR 3 V 

fIJ flp J!) 1m ili!!i: Topr -25-+85 °C 

f¥{?iM.F,t T stg -40-+100 ''C 

*!=lOOHz, Duty C~c\e=O.l% 

JJ{ § ~c * 5R 
:it,'b :1J Po IF=50rnA 

\::0_ 7~Jl::i&:!f Ap IF=50rnA 

;1, /'{ 7 r- Iv -'¥ fiRiM JA h·=50mA 

'11!i~]l: (iltimflil) VF IF=50rnA 

J!E~im: Oi!£im: iii) IR VR=3V 

ilIIHr.ll$:I: Ct VR=O, f=lMHz 

-'¥ flilfll 8 :it 1~JJr 50 % (J) fIl JJr 

-87-

f:II 

f't-

Panasonic 

¢3,8±0.2 
Gl ~3 O±O. 
f!3 c; 
~ 
5 z 
~ .. 
e 
oj--ffi-111 

"" 

2-05±O.l 

~ 

:lid' ff~ 

2.5 5 

950 

50 

1.3 

35 

20 

.lj!.jj'[: mm 

0.5±0.1 

1: AnoM 
2: Cathodp -

:il* .ljj.f:II 
rnW 

nrn 

nrn 

1.5 V 

10 fA 
pF 

deg 

Panasonic 



IF-Ta 
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o I 

-2S 0 20 , 40 60 80 100 

1II1!11il!.~ Ta ('C) 

Po -IFP 

.. 

10-' 10-1 

1(}~ ... JGi .. iift In (Al 

A.p-Ta 
1000 

iF=SOmA 

.. 
~ 960 . ... . . 

0 
. 

1--- ..... ..... 

0 

900 -20 o 20 40 60 80 

1II1!11i1.t~ Ta ('C) 

IFP - Duty Cycle 
10 

tw 10/,s 
Ta-2S-C 

1 I 1111111 

.. 
..!:' 11111 

/Jill .. 

.. 

10-3 

0.1 0.3 3 10 30 100 

1.6 

l.4 

1.2 
;;: 
~ 1.0 .. 
> 

0.8 
I±l 
\I' 
!!if 0.6 

0.4 

0.2 

100 

80 

§ 60 

0 

'-

I-I--

20 

Duty Cycle (%) 

-t-' - -1-- [.'!'50~A 
--'::.j:" 

---- r-~. - ...,!mA 

020406080 

1II1!111111i Ta ('C) 

1/\ " = SOmA 
Ta 2S'C 

I \ 
I \ 
I \ 
I \ 

1\ 
/ \ 

./~ o 
880 

f' 
920 960 1000 1040 

i!l!& A. {om} 

-88-

lN68 

80 I Ta=25'c 

70 

60 

0 

0 

0 

0 

0 

l/ 0 
o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

1JIIi-./E V F (V) 

[000 

0 

0 

50 

300 

20 

r:::lOO 

0 

0 

0 

0 

5 

3 

I-I--

- -20 

I--

Po-Ta 

" SOmA 

I--'-
~ 

020406080 

1II1!11111rli: Ta ('C) 



LN76 
GaAIAs ~9i-~?'t ~ .-f * - r 

.~ ~ 
eiWii±l1J, iWi>;::i.J*: Ie=10 mW/sr (typo), 

e r.t~jail~iJ<~ < f.Ij~~il1"liJ' "Tim: fc=12 MHz, 

eJ1..:mrt'11't: 8=25deg (typo), 

e ~aJl.:r. ;t~~ ~mnf1'~~ 7"- ~, 

• *!M.~~~ (Ta=25'C) 

1Ji: § ~c ~ :lE j1} !ll. 1:li: 
~f:g1R9;: Po 180 rnW 

,~i[ff,f. (~iilEfiii:) IF 100 rnA 

'~It..-7..JII&i[ff,f. II'P • 1 A 

i2!i[EE (~ff,f.fiii:) VR 3 V 

ill ft fflJ !HI ilig{ Topr -25-+85 °c 
f*ffilig{ T". -30-+100 O( 

• 1:., =10 fJ.S, Duty Cyc1e=O 1 % 

rJ[ § ~c ~ * ftt: 
'i=' ,L.' at!1!;j"5i,lj' Ie h=50rnA 

t.0
- :7 ~:J'tiit-&: Ap 11'=50 rnA 
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GaAIAs ~~~7t ~ l' 7j" - F 

• Iff A • .ljifS:7't,:)[pw-iS§Ht ().p=660nm) 0 

• i%S a'I:l:tJ, i%SJ<'h$o 
• i%Sj!JiiS1!Fo-3dB modulation of 10MHz 

• LN122DU;!:~t§'ioJl1:o 
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• ;F.ij;mr.t~o -3dB modulation of 10MHz 
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• ji1j)!~;~o -3d8 modulation of 10MHz 
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• ii'li,'l:'dJ, ii'li~h$o 
• iiil,>~~*ftt-r-·7"7:J.. 7-.:; '7771 /{ I:JI~o 

• ii'li.itr.c;~o -3dB modulation of 10MHz 
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300 

200 

~ ............ 
100 

... 
50 

30 

20 

1 
40 20 0 20 40 60 80 100 

fflJllIIili.1.f Ta ('C) 

o ...... 
i'-. I X.y=O • 

1 1\ 
\ 

2 \ 
[\ 

\ 
3 1\ 

4 
__ Jft¢.iber 

X (l.~) 

5 o 0.2 0.4 0.6 0.8 1.0 1.2 U 1.6 

iii .. Z (n) 
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1000 

:;( 
.e 

300 

100 .. ..: 
19l! 30 ... 
If 
r< 
~ 10 .. , 

3 

1 
1.4 

100 

80 

60 

0 

0 

0 

LN126D 

tw=10"" 
Duty Cycle 10% 
Ta=25"C 

/' 
...;--

, V 

/ 

1.0 1.8 2.0 .2 2.4 

IUll± Vf (V) 

IF""""20mA 11\ Ta=25"C 
\ 

I \ 
/ \ 

II \ 
/ 

/ \ 
620 640 660 660 100 120 

i~~ .I. (""') 

0 r ....... 
, 

1 
/ I '\ r z-p. 

11/ " Z-J.3. , 
" , ''i 

2 I " I ~\ , 
II \\ 3 Ii i' , , \ 

4 
__ Jft¢.iber 

X (l.~) 
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LN 145 W (11:i:) 
GaAIAs ~fS~7t~ -{;t - 1" 

• *i :lit • .~j[;I:lltp;ffifMtj[; ().p=700nm)o 

• ~ili:1J. ~~$o 
• ~P*i5it*ft1"{"7'7 A f- ,oj 7 7 71 Jq:ilito 

• ~3liz.:rto-3dB modulation of 10MHz 

• -lT11-'\::'.:z.-77';/ HtiDIlJ~';/7"-V'o 

lJi § ~c * :lE f* • {:it 

~r-~Ul*= PD 120 mW 

Jlllillim: (j~:im: fli) IF 40 mA 

J ~ )V A Jlllillim: IFP • 400 mA 

J!l!lIEE (i«im: fli) VR 3 V 

IJJ fl' 00 1m i.IUi Topr -25-+85 'c 
f*1fi~1i: T stg -30-+100 'c 
°tw=lOps. Duty Cycle= 10 % 

xl{ § ~c * ~ f-'t-
j[;ili:1J Po IF=20mA 

1:::°-'1~j[;i[/i£f ).P IF=20mA 

A~ 7 I- }v~fli~ ,.:1), IF=20mA 

liIlillEE (i«ibl) VF IF=20mA 

J!l!-=:im (i«imfi) IR VR=3V 

!¥-flijlj fJ >'t ~mJt 50 % 0) jIj J.t 
iz.?fB#ra' t r • tl IFP= 100mA 

~l¥JfmJilUK fe • 

• J!fl;/iIi'p,ijiIUit fc : lOXlog Po (atf=fc) 3 C ~ Gp,ijiJUit 
Po (at f= IMHz) 

(~-T(1)ifiiti!lk'/1I: "?p-n 

Panasonic 

&/J' 
2.5 

45±O 15 
3 5±O 15 

2 54±O 2 

l'l~ 

3.5 

700 

35 

1.8 

80 

30 

10 

.lIlll!:: mm 

21±O 15 

16±O 15 
OS±O 1 

1: Cathode 
2: Anode 

if}: .{:it 
mW 

nm 

nm 

2.2 V 

100 JlA 

deg 

ns 

MHz 

LN145WI;J:. ~l;t:f*~-TilLi*:I:1*~~;/1. -r P G ifiifi!lktl:(MIL-STD-202D) (1)f*~ilfl!li1tn:,;!) IJ ;!; -t 0 
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,LN 151F,LN 151L 
GaAs ~~~~7C~ -1 * - ,,-

• !If :Ji 
• iflilt\n, ifIi~$: Po =7.5mW (typ.). 

• r.t~i!1f 1li! <, ilii!~~'iiJfi~: tr, tf = Ips (typ.)o 

• .. e1tl:~p$;j.1ti-:bUt: ).p=950 nm (typ.)o 

• LNI51L1;I:~micJt!l:1'1tlt\n i-;fj~fIJmo 

• LNI51FI;l:JtmicJi'11'S'Hlll1t** C: lMl,C;;i'11lJ:: Po 

J.ji § ~G 1f 1E: * aif$t.lt!J.:: Po 160 

~1fi1ltiill: O~iill:fli) IF 100 
/{)v:7../llItlliill: IFP • 2 

i2!1ItEf (j~iill:fli) VB 3 

IIJfFRiWlli&1f Topr -25-+100 

f*ffi&~ T stg -30-+100 

• f= 100Hz, Duty Cycle=O.1 % 

-104-

.. Ur. 
mW 

mA 

A 

V 
·c 
·c 

Panasonic 

LN151F 

LN151L 

Glass window 

2- 4>0.45 ± 0.05 

2.54±0.25 

l'j±0.15 ~±0.2 
45±3' . .-L 

.2 ~ , 

4>5.75max. 1; Anode 
2: Cathode 

,.II11:i'I: :mm 
4>4.6±0.15 

Glass lens 

2.54±O.25 

4>5.75max. 1 : Ano.de 
2: Cathode 



•• ~tr.J • 7C~tr.J!M1i (Ta=25°C) 

rJi 13 ~c ~ ~ f-'f 
1I:.tJ:!dJ Po IF= 100mA 

~o_ -7~1I:.iBH~: Ap IF= 100mA 

;l.. ~ -7 J II.- ¥olriilI& <1A IF=100mA 

)11R1IJ±. (iEtimlri) VF IF= 100mA 

i!l!lIim (iEtimfri) IR VR= 3 V 

ililff fiIll§::I: Ct VR=O, f=lMHz 

-tnlM'M tr 
IFP=100mA 

l"il*n,fra' tf 

¥olri1'l I LN151F e 11:. ~ifi: 50 % q) 1'l1l 
I LN151L 

IF-Ta IFP - Duty Cycle 
12 100 

Iw 10". 
T. 2S"C 

10 0 

\ < 10 

0 

0 

0 

0 
-25 

1.6 

1.4 

1.2 

;; 
- 1.0 

0.8 
i±I 
$IIfI 
~ O. 6 

o. 4 

o. 2 

0 

t--: 

---' 

40 

\ 
........ 

1 

i\ 
\ 

1\ 

\ 
20 40 60 80 100 1 I, 

0.0 0.1 0.3 10 30 100 

JBJJ!II&Jf To ("C) Duty Cycle (%) 

VF-Ta Po-IFP 

~. ~~ 50",,, ~~ 

Jo;;;',;ir-- -~~ -.. :---~"" 

o 40 60 120 

IRIfI!I£rt: T. ("C) 

-105-

*'J' 
5 

100 0 

< 10 E 0 

0 

1 

1 

0.0 1 
o 

10 

3 

= Il. 

-R 
is 
~ 

1 

~ 
:t" o. !/Ii! 5 

o. 3 

o. 2 

O. 140 

lN151F, lN151l 

flifli *:;k .lj!.fft 
7.5 mW 

950 nm 

50 nm 

1.3 1.6 V 

10 j.lA 

60 pF 

1 j.lS 

1 j.lS 

32 deg 

8 deg 

t. lOps 
I 100Hz 
T. 25"<: 

Jlli11Hf V. (V) 

Po-Ta 
IF SOmA 

-- . 

0 40 I) I 0 

Panasonic 



LNf51F, LN151l 

100 

1\ I,·=IOOmA 
T.=2S'C 

,=2S'C 

I \ 
\ 

80 

0 

1\ 

0 \ 
\ 

0.1 
0 

1I 1\ 
o ..... V ....... .01 11111 IIII 
850 900 950 1000 1050 1100 0 110 1000 100 

fflhlUt f (kHz) 

Panasonic 
-106-



LN152 
GaAs w~~~7t ~ l' :t - F 

• ~ :Ii 
• ~ll:l:1J, ~5i1I~: Po=10mW (typ.)o 

• mtnJ%ttTJ'lA <. J>1.$1t"¥=*, C O)iij.ltttTJ'J:~' : tJ=100dego 

• .lj!.~1tI:j!i:~',*J>1.1ta-~M: Ap=950nm(typ.)o 

• ~ I) :7 /1l:1t~'fc *1I.~-C ·Mt~tiIIl]. fljI]OO"~':.iAD 

tJ{ § ~c % :iE ~ .lj!. 1)[, 

~If~t.li*= PD 160 mW 

~llfl[ii1f(iffiilEfi!'O h· 100 rnA 

IOt.-A)iIli~iilE h·p * 1.5 A 

~1ItfJ: (ittlitifiR) VR 3 V 

fJJ f'F rnJ [If} iMIf Topr -25-+85 'c 
IUfiIJ..1f T;'t~ -30-+100 'c 
*f=lOOHz, Duty Cycle=O.l% 

tJ{ § ~c % ~ flj: 

:;Itll:l:1J Po IF=100mA 

1::'_ 7~1ti!i'i:~ Ap IF= 100mA 

A /'II. 7 r it.- ¥flii~; L1A IF=100mA 

111fi~1± (i«iitiflii) VF IF=100mA 

~1Itliti (i«iitifl) la VR=3V 

ilI!l'frdl~li Ct VR=O. f=lMHz 

1: 1f.!l#n., tr IFP =100mA 

-rll*a1rn., t£ IFP =100mA 

. ~f11ll (J it 5m It 50 % 0) 111 If 

-107-

Panasonic 

lIt/]' 
5 

.ljj.{j'[ : mm 

, 2-t/lO.45±O.05 

2.S4±O.2 

tflfi 
10 

950 

50 

1.3 

60 

1 

1 

100 

1: Anode 
2: Cathode 

:ft* ~1)[' 

mW 

nm 

nm 

1.6 V 

10 flA 

pF 

fls 

flS 

deg 

Panasonic 



IF-Ta 
120 

100 \ 

0 
11\ 

\ 
0 

\ 
0 

1\ 
0 I 
0 1 

0 20 40 60 80 1 -25 00 

Po -IFP 

AP-Ta 

100 0 
Iy=100mA 

! 
98 0 

.,. .,. 
0 .,.'" 

,'" 

0 
/V 

0 

0 
40 80 120 

1.6 

1.4 

1.2 

~ 1.0 

;:; 
0.8 

I±I • ~ 0.6 

o. 4 

o. 2 

100 

80 

80 

0 

0 

0 

IFP - Duty Cycle 

Duty Cycle (%) 

[ 
t-. -. -. .11''''1001 t-t- r-- -. "u! 

l'"'-t- r--
--120",~-

r-1--1O"'AI 

o 40 80 120 

/liJllIilll.Jt Ta ("C) 

i\ 
I,·-IOOmA 
Ta=2S"C 

1 
\ 

1\ 

1\ 
\ 

I 
1/ 1\ 

V I'. 
850 900 950 1000 1050 1100 

~:l'ti!ll~ ,t (nm) 
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1000 /1 

1 J. II 

o. 1 

0.0 1 

O. 

o. 

0 

S 

3 

2 

1 

5 

3 

2 

o 

1 O. 
-40 

Po-Ta 

r--r--

o 40 

LN152 

t w=10ps 
I-100Hz 
Ta 25"C 

J.J. J 

IF SOmA 

. . 

80 120 



Panasonic 

LN155 
GaAs #9~~7t: 91' ;if - ". 

.llif:il: : mm 

4 S±O IS 21±O.lS 

• ~ :& 3 S±O.IS l6±0 15 
o ±Ol 

• rliilf',1J, ~j(iJ*: Po=6rnW (typ.)o 
ON 

"'0 
ON +1 

E1~ M ~ 

r ] :;j 2-12±, 
:l -03 
0 
Ul 

f-. 4f4S±0.IS ~ I 

2-04S±O.l5 
I 2 

2.54 

lJi § ~c * :u:: ~ .!jt {j'[ ~ 
~t-:#tJl.*= P D 160 mW 

IIl1\1Ii:ii1t: (iiiii1t:ftfi.) h· 100 rnA 1 : An~de 

/{ it.- A )J[r~1Ii:ii1t: h·p • 1.5 A 
( )P<Jl;l:~~i"i! 2 : Cathode -

~1Ii:IfUf£imfi) VR 3 V 

f1Jf'FlNJ lti'lil.lr,r Topr -25-+85 'c 
fUfi~r,r T stg -40-+100 ,'C 

*f=100Hz, Duty Cycie=O.l% 

• 1ijKf.j. *~f.j~i!: (Ta=25'C) 

lJi § ~c * ~ it .. lid' ~$ !l:k .!jt{j'[ 

J'ttf:l1J Po IF=50mA 3 6 mW 

t'-? ~J'tilttf Ap h·=50mA 940 nm 

7. ~? I- Jt.-*{iMlB AA IF=50mA 50 nm 

JII.liiltl± (J![j~fi1i) VF IF = 100rnA 1.3 1.6 V 

~iltm(J![mli1i) IR VR=3V 10 J1.A 

iiffiFfra9$:i: Ct VR =0, f "" IMHz 45 pF 

¥-li1iPi 8 J't~S1~ 50 % (7) Pi ~ 80 deg 

l:~Pifra9 tr 1 J1.S 

"Hlt:p~r.ll 
IFP =100rnA 

1 tl J1.S 

-109- Panasonic 



12 0 

100 

0 1\ 
1\ 

0 

0 
\ 

:\ 
0 

I 
o I 

25 0 20 40 60 80 100 

f611lilill.1f Ta ('C) 

Po -IFP 

AP-Ta 
100 0 

II.=50mA 

98 0 
E 
c 

0 ,.. 
'" 

.",-
V 

0 
V 

'" 
92 0 

900 
40 0 40 0 12 

<' 

..; 
1!S 
$Ii' 
~ 

" ~ , 

~ 
.. 

;> 

I:±J 
~ 
~ 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

Jl40 

10 I)' 

0 

0 

0 

2 0 

0 

IFP - Duty Cycle 

Duty Cycle (%) 

"'----r-'""'----r-

o 40 

( 

1\ 
\ 

1\ 
V :\ 

h-l-~) 
-.;;.F""1 OOmA 

SOmA 

1;;;,4 

80 

("C) 

120 

p.=50mA 
Ta=2S't: 

860 900 940 980 1020 1060 1100 

FollllliillJl: T. ('C) i&* A (nm) 

Panaaonic -110-

<' 
-! 

E 
i!S • ~ 
" ~ , 

10 
, 

10 
, 

10 2 

10 

I 

10-1 

o 

10 

O. 

O. 

3 

2 

1 

5 

3 

2 

1 O. 
-40 

, LN155 

t. lOps 
f 100Hz 

I ..... 
Ta 2S"C 

6 

Po-Ta 

I. 50mA 

-r-

. 

40 80 120 

Folf!!l1J!.Ii T. ('C) 



LN1625 
GaAs ~~~~:7t 91' ;t - F 

· ~ ~ 
• i!l'j1f:l1J. i!l'j~*: Po =3.5 mW (typ.)o 

• 1ft @.7't/:i5:~',fj;r!-7't~ bJ(~ : .lp =950 nm (typ.)o 

• ~Mfi*~~ (Ta=25°C) 
:tj{ § ~c 7} 1E m .!l!-

~tm.RlJ\: PD 75 rnW 

II{ff~im: (mriifi fli) IF 50 rnA 
J f Jt- A JIIii~iifi IFP * 1 A 

~~rf. (mriififli) VR 3 V 

j1] f'F' ffl)[m iM.J§t Top .. -25-+85 DC 

f~H1iMJ§t T,tg -30-+100 'c 
*f=lOOHz. Duty Cycle=O.l% 

:tj{ § ~c 7} §R 

:7\';te:t.J Po h·=50rnA 

~'- 7 ~J'ti~:N: Ap h·=50rnA 

A r{ IJ h Jt-~fjfliii LlA IF=50rnA 

JIIii~1t (Iltiififli) VF IF=50rnA 

JIt!~iifi(i!lijf,tflfl) IR VR=3V 

:tIlFHdl1J: :I: Ct VR=O. f=lMHz 

~flift! 8 J't1mlit 50 % 0) ft! J§t 

-111-

f:[ 

{It 

Panasonic 

M 
o 
+ I 
Lt"l 
<-­
M 

.; 
S 

, 

Ji/J, 

1.5 

.ljl.{i/: : mm 

</>3.0± 0.15 

V!" 
'" 
~r 

~ 'I 

</>0.45 </>0.30±0.05 f.~ 
±0.05 ... 

rf\9±0.15 

W 
1 : Anod~ 
2: Cathode 

~~ Ji:k .!I!-fii: 
3.5 rnW 

950 nrn 

50 nrn 

1.2 1.5 V 

10 J.lA 

50 pF 

80 deg 

Panasonic 



0 

0 

0 

0 

10 

10' 

:;;: 
5 

10' .. 
..: 
lIS • 10 ~ 

" ~ , 

o 

1000 

E 
980 

.5 

.. 
"" 960 
Wi( 
'Il! 
~ 
~ 940 
~ 

I 
:u 

920 

1\ 
[\ 

1\ 
!\ 

I 
I 

l\\ -= lOps 
Duly Cycie=O.I% 

I 

T. 2S'C 

4 

/IIIi~1± V F (V) 

IF=50mA 

, . , 
, 

,.' 
, , 

l/ 
/' 

o 40 80 

Illllllliil.1i: Ta ('C) 

120 

Panasonic 

6 

10 3 

o 
p.. 10' 

I 
-40 

10 0 

0 

0 

o 

IFP - Duty Cycle 

Duty Cycle (%) 

Po-Ta 
IF 50mA 

r-. 

40 80 ,120 

J.I'll!!llil.1i 'Ta ('C) 

r1 IF=SOmA 
Ta=2S'C 

I 

I 
I \ 

1.1 
,. 
~ 

860 900 940 980 1020 1060 lIOO 

llIi!>: .I. (nm) 

-112-

60 

so 

:;;: 40 
S 

~ 30 

10 

o 

1.6 

1.2 

r.. 
:> O. 8 

o. 4 

o 

LN162S. 

IF-VF 
Ta=2S'C 

I 
/ 

0.4 0.8 1.2 1.6 

IIiii~Jf VF (V) 

VF-Ta 

--- -- h=50mA 
""-r- -'. I t-- IOmA 

MJlllIi,\,l.1i: Ta ('C) 



LN166 
GaAs jffi~~~7t~ -1:;t - ". 

• ~ ft 
• ifii,'i~:fJ. r~l'<'iJ$: Ie=10 mW/sr (min.) 

lJ{ § ~c ~ 

ij!f~tji~ Po 

Jllfiortil1t( iOCimflill It-
I ~)t.- 7. JI\li'ili:im It-p • 
iiE'iIi:!± ( iOCim flil) VR 

jJj 1'F mJ [ll%1l1t Topr 

f~d'¥ i.&llt Tst~ 

• f=lOOHz, Duty Cycle=O.l % 

lJ{ § ~c * !f1 'L.' liU,t5mlt Ie' 
~o - :7 ~jti~:G: Ap 

7. N.:7 ~ )t.-¥flilfli& .1A 
/l1li'ili:!± (iOCimflil) Vr 

iiE'ili:im (iOCimflil) IR 

iWti.:rr.ol':f:l: Ct 

!¥fiRjlj 8 

:Q:: m !Ii fl[ 

160 mW 

100 mA 

1.5 A 

3 V 

-25-+85 °C 

-40-+100 °C 

~ 11' 
Ir=50mA 

Ir=50mA 

Ir=50mA 

h-=100mA 

VR=3V 

VR=O. f=IMHz 

jt 5mJl50 % 0) jlj Jl 

-113-

Panasonic 

:I:'j' 1I~ 

10 

950 

50 

1.35 

50 

, 20 

.ljif:ir : mm 

1 : Cathode 
Z: Anode 

:1:* !lif:\[ 
mW/sr 

nm 

nm 

1.6 V 

10 pA 

pF 

deg 

',i 

Panaaonic 



120 

100 

" 
0 

1\ 
\ 

\ 
0 

\ 
20 

I 
0 I 

-25 0 20 40 60 80 100 

/!llllliUf T. ('t!) 

Ie-IFP 

1000!l!f~ 

.J' 

'd!!( 
;m 
;,lj; 
~ 
.,:, 

.fr 
:If< 
!II;' 

AP-Ta 
11)00 

if=50mA 

980 

, . 
,/' 

~ 960 

0 

0 90 
-40 

, 

L 

.,/ 

o 40 80 120 

/!llllliA!!: T. ('t!) 

3: 
~ 

..!:' 

l!!5 ..., 
If 
r< 
~ 
~ , 

:> 
r. 

> 
I:±J ..., 
~ 

IFP - Duty Cycle 

10-1 

10-2 

10-2 

Duty Cycle (%) 

1. 6 

- -- -- mA - _LF-:l~ 
r--r---1.2 

0.8 

0.4 

o 
40 

100 

80 

0 

0 

20 

o ./ 
880 

r--- - SOiA -r-- IOmA 

40 80 120 

/!lillii'll!!: 'fa ('t!) 

1/\ I,. = SOmA 
Ta=2S'C 

I \ 
I \ 
I \ 

II \ 
II 

\ 
/ \ 

I 1"'-
920 960 1000 1040 

(ll!~ J. (om) 

-114-

0 

I 

I 

0.0 1 

0 

1 

1 

0,01 
-40 

LN166 

tw=10ps 
(=..100Hz 
T. 2S'C 

~ ,-

I 

1.0 2 0 3 0 40 5.0 

iqjj'lll:f£ V F (V) 

Po-Ta 
if=SOmA 

I-I--

40 80 120 

fflJllIIiA~ T. ('t!) 



LN172 
GaAIAs ~9~~:7t ~ l' =t - ". 

• ~ :lit 
• liliili1J, Iili~~: Po=12mW (typ.) 0 

• J:t1~loJl:1 : 8= 100 deg (typ.)o 

JJj § ~c * 
~1f~1Jt*= Po 

)11ii~ir,UiRiT,ffli) IF 
J{)v;J..)IIii~iT,f IFP ° 
iiE~1± (iRiT,ffli) VR 

tM'F 1m fHI iAil.1.i: Topr 

1!f:t¥iAil.1.i: T stg 

°f=lOOHz. Duty Cycle=O.l% 

• .~rt:l . :7t~rt:l~1! (Ta=25°C) 
:tJj § ~c * J't.'fl1J Po 

r: - >; #:J'tiJt:& Ap 
;J..r{>; ")v~fliiMi AA 
)11ii~)f (iRiT,ffli) VF 

iiE~iT,f (iRiT,f fli) IR 

!tM!Tr .. '~:I: Ct 

r.c;.~n<fra' t r • tf 

~fli~ 8 

JE ~ lii 1ft 
170 mW 

100 mA 

2 A 

3 V 

-25-+85 °c 
-30-+100 °c 

~ 1tt-
IF= 100mA 

IF=100mA 

IF = 100mA 

IF = 100mA 

VR=3V 

VR=OV, f=lMHz 

IF= 100mA 

J't~mI.i:50%0)~1.i: 

-115-

Panasonic 

:ft'J' ~~ 

7 12 

900 

70 

1.4 

50 

700 

100 

1j!.i1L : mm 

1 : Cathode 
2: Anode 

:ft* lii1:lr. 
mW 

nm 

nm 

1.7 V 

10 pA 

pF 

ns 

deg 

Panasonic 



IF-Ta 
120 

:( 

.5 8 

\ 

0 
1\ 

r\ 

100 

§: 
.. 

..: 
Ijg 

0 'I If 
~ 

0 1\ 
1\ 

t< 
~ 
, 

0 
I 

0 I 
-25 0 20 40 60 80 100 

ffllfll\oIilf T. ('C) 

960 
Ir=lOOmA 

S 
940 

-5 

.. ... 920 

~ 
, 

:\!i 
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LN175 
GaAIAs ~9~~7f9 -( ~ - F 

• ~ :At 
• i\liili1J. f.ij~*: Po=12mW (typ.) 0 

• 1t1:ll1J t.t'iliJlt(7) i1!~'~1J' J: "0 

• ~mloJi1:: 8=120deg. (typ.)o 

J]{ § ~c * ~t~:t~!I<: P D 

ilWi1iiTri: (ifiiTri:ftiJ IF 

J { Iv ;t, ilWi1iiTri: IFP • 
i!E1ii± (ifiiTri:fti) VR 

fJJl'FmJlltIi~& Topr 

f*i'fi~& T stg 

• f=100Hz, Duty Cycle=O.1 % 

r]{ § ~c * :l'ttl'.:1] Po 

\:::0_ 7~7\';iBi* ;'p 

;t,~7 r'v!ffWiillli L/;' 

ilWi1iJ£ (ifiiTri:fti) VF 

i!E1iiTri: (ifiiTri:fti) IR 

iII;l·:H.JJ:§:I: CI 

r.t~a<fra' t r , tc 
. 4"ftifil () 

'j£ ~ !jj. f:lr. 

170 mW 

100 mA 

2 A 

3 V 

-25-+85 °c 
-40-+100 °c 

~. 14' 
IF=100mA 

IF=100mA 

IF=100mA 

IF= 100mA 

VR=3V 

VR=OV, f=IMHz 

IF= 100mA 

:l't~i&50%(7)fil& 
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Panasonic 

JliH' 
7 
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;fI~ 
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nm 
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10 J.lA 

pF 

ns 

deg 

Panasonic 

= 
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LN176 
GaAIAs w~~~:7t~ -1 * - '" 

• til jt 
• iffiilifl. iWi~$ 
• §eJ't.A~7 I- J"7l~ 1)::I /:'l:J't~''fI:il1t-t~o 

• J'tiliflN1ltiiiEO)lll~t1:;I;{J: Po 

• JtJ'l\i'ia:I'it.: 8= 25 deg (typ.)o 

• i!p}j.I.;f,''f-~mn~J~·;l7-:';o 

rj{ 13 ~c j} JE: ~ .ljt 

~f~1M"= PD 200 mW 

Jlltfilim (lilim fill IF 100 mA 
I { J .. .A JilJ\1ltim h·p * 1 A 

~1ltJ± (lilimfUl) VR 3 V 

JIJ f'P J1jJ IR1 i!.l.1i: Topr -25-+85 'c 
f*1'¥i.!l\.1i: T stg -30-+100 ·C 

*f=lOOHz. Dut) Cycle=O.l% 

rj{ § ~C j} ~ 

t:j:l,r.\:Iilc~t~ili: Ie IF=50mA 

~'-7~J'tim:& Ap IF=50mA 

7.~7 r JL-~filifJIi JA IF=50mA 

JIIll1iJ± (lilimfill VF IF=lOOmA 

~1ltim (lilimfil) IR VR=3V 

iiIti-=fflll:§:I: Ct VR=O, f=IMHz 

~filfll 8 }'tiji&50%0)~& 

-119-

f:lI. 

14' 

Panasonic 

!H' ~~ 

7.5 15 

900 

70 

1.5 

30 

25 

.Ij!{[: mm 

<P6 O±O.2 

.* 

2 

10 

1: Cathode 
2: Anode 

.ljtf:lI. 
mW/sr 

nm 

nm 

V 

J.lA 

pF 

deg 
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LN181 
GaAIAs ~i1.jj'F?~~7t 91' :t - ,,-

• ~ :m: 
• r,t;;~itJl;fiit<, ~it~~;fiorlil1o-35MHz 

lJ{ § ~c -jj 'if: m • f[ 
~f1ffJt1J;;: Pn 250 mW 

JIIii'iliinr: IF 150 rnA 

i'f!~ff VR 3 V 

1JJ fF ftiJ IH! i.ffil.Jl Topr -40-+85 "C 

1*fti:.l.~ T stg -40-+100 "C 

rj{ § ~c -jj ~ f'l' 
71::11-',11 Po IF= 100mA 

~c_ 7~:7'UISHf ).p IF= 100mA 

A A. 7 ~ )j., 'HMIJ .1), IF= 100mA 

IiUHE (WiimiIfiJ VF IF= 100mA 

)'!!~inWi'{ijitlut) IR VR=3V 

l::: - t,I1'; fl ~J tIl 0' IF= 100mA 

l~!tJfftiJi!.Ut fc " IF=50mA+ 17,5mAp·p 

774 / {tMlce.1J PI'" IF=100mA 

': )'(;~miJ'.;)'(;~mliih\ikfiO)}/21:~~jljlio 

": ~lJlJl'tIl\1JiJ', IMHziJ'';3dBf!I:fT~rnJi&~" (101 Po(fcMHz) =-3) 
ogPo(IMHz) 

••• : GI50/125 -CoO) l'ttl'. flo 

-121-

Panasonic 

.l/I.1iL: mm 

IJ'. @l
~3 O±O.l 1.0 ~ 54 . .(0", 

u ' 3-~O 45 

1 Anode 
2 Cathode -3 Case 

:II¥'J' tJ$ ili::k I .1:iT. 
5 mW 

880 nm 

45 nm 

1.8 2,1 V 

10 pA 

5 deg 

35 MHz 

50 pW 

Panasonic . 
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LN181 L 
GaAIAs .il~9i-~:7t 9· .-( * - t 

• ~ .j; 
• r.t-~~i:!6'J'~ <, ~~~ilJiIJiJ<IiTIf~: fc=35 MHz (typo). 

lJ{ § ~c * ~ ~ .!Ii flL 
~HHJBc PD 220 rnW 

n1MltiJ1t (~iJ1t1ii) IF 100 rnA 

~'iltl± (~im1ii) VR 3 V 

f1J 1'1' Ji!llim i.!i.~ Top, -25-+85 ·C 

{*ff:i.!i.~ T stg -40-+100 ·C 

• .~((.J • **((.J~f.t (Ta=25· C) 
lJ{ § ~C * 5R 1ljo 

7't1±l:IJ Po IF=100rnA 

t·-? ~7'ti&:!f AP IF=100rnA 

A «? r }v-'¥-ffljli JA IF=100rnA 

111ji'ilt1± (~iJ1tff) VF IF=100rnA 

~1liJ1t (~iJ1tff) IR VR=3V 

c- j.,.JZiJ< t) fll ' e' IF=100mA 

L,<,II!ITJi!lliitf£ fc" IF=50 mA+17 05 rnApop 

7 7 -1 /'~!tIl! I±l :IJ PI'" IF=100mA 

• : :l'tiJ1lliJ' to :l't~~JtiJ<Jit*fili:<7) 1/2 !.: ~ Q j/j It • 

•• : ~~7'ttll:IJiJ\ 1 MHz iJ'to 3 dB il1ri" Q Ji!iJilli:~. (10 I Po(fcMHz) = - 3 ) 
og Po(IMHz) 

••• : GI50/125 "C<7):l'ttll:IJ. 
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Panasonic 

.lj!.f:!L : nun 

1: Anode 
2 : Cathode 

lifJ' ~~ li* .!IiflL 
3 5 rnW 

860 880 900 nrn 

45 60 nm 

1.8 2 V 

10 p.A 

10 dego 

35 MHz 

15 p.W 

Panasonic 
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.;::: 
t 
;f! 
~ 
z: 
~ 

lN18lL 

Po-IF 
1.2 

Ta=25'C 
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3 
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Panasonic 



Panasonic 

LN181LA 

ljl.{iJ: : mm 

• *' £ 
• JiC;~~lfil~ <, i'ib)!l!i£IDiJiJf"iiJ~~: fc=35MHz 

• ~~.::A::lE*' (Ta=25 'C) 

r,a § ~c ~ :xi:: :m .!Ii 1ft 
gf~jA~ PD 220 rnW 

/IIl1lVIE (iliVlEfl) I. 100 rnA 

imill± (ilL7.t.1l) VR 3 V 

tbt'F mJ 1m i:.1l: Topr -25- +85 'c 1: Anode 

f¥ fj:i:.1l: T st• -40-+100 "C 
2 : Cathode 

•• ~B<J • ~*B<J**1! (Ta=25 'c) 

r,a § ~c ~ 5R 14"- :Iii,]' ~lfl :Iii* .!Iifft 
J'tIfLfJ Po 1.=50 rnA 1.5 2.0 3.0 rnW 

c'-? ~J'tilU~ A. p IF =50rnA 825 845 860 run 

A ~? r )t.-"*fl$i .:1! 1.=50 rnA 40 55 run 

111ft ill± ( ilL 7.t. fl) V.! IF =50rnA 1.3 1.6 1.9 V 

im:1lVlf. (iliVlEfl) IR VR=3V 10 pA 

"*flPJ f) J't~1l: 50 %C7>PJIl: 10 deg 

~WfnailU~ fc • IF=50 rnA + 10 rnAp-p 20 35 MHz 

771/{illilllil:iJ PI" IF=50 rnA 120 200 340 p.W 

·~IDilJ7tti:l:1Ji.Jf, IMHzil' G 3dBi!l:""fT GmJilUk (10 IOg~:~£~~~:i 3 ) 

'H-PCF200/2301'0)7tti:liJ (tt:oc"lln~) 

-126-
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f\ IF SOmA 
To=2S"(; 

I 1\ 
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\ 

...... V 1'- ...... 
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LN181lA 
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LN 182-{SC) 
GaAIAs~1~~7t~-f *- " 

• *' :lit • ~.'f:l:iJ. ~~$: 1>0= 5mW (typ.) 0 

• r.c.;1iF~I3E;ll!j!< ~~~~;liiiJfj~: t r• tf=20ns' (~yp.)o 

• '.lji@itl:ilipro-7H'ta-mcR-t: ..lp=880nm (typ.}o 

• J;;j(\.;;'- XI:~ ~~1~1oJ'11-C>. ;f - ~ 7 *" '-71 A;'- ATJ.,l7)it~*cll1?;-'Ig: 
i.I{ ~ ~,~o 

• ~xq.*~~ (Ta=25'C) 

:rJi § ~C ,~ :ll:: m .lji f:li: 

~f~tl*= PD 160 mW 

Illltltiifi (i"OCiifil!1i) , h· 100 mA 

/~Jt.-Alillt~iifi IFP * 0.3 A 

j!E~rf (fiiiifil!1i) VR 3 V 

fJJ f'j;)jJ lmi'£'l3E Topr -25-+85 'c 
j~H'fi.£.13E Tstg -40-+100 °c 
'/~ivA~f'f: f=10kHz. Duty Cycle=50%G1)/nvA H=O.375Hz(1.6s). 

Duty cycle=37.5%G1)/t iVA "{'li!:~ 

• .~rt-J . *~rt-J~~ (Ta=25'C) 

:rJi § ~c -j} ~ 1'1' 
it.'f:l:iJ Po h·=100mA 

l::0 - 1 ~itiSl& ..lp IF=100mA 

A/'Ii,1 ~Jv~f!1iiNli L1..l h-=100mA 

1i1lt~1±. (ii1!iifif!1i) VFP IFP= 200mA 

j!E'Ciifi (ii1!iifif!1i) IR VR=3V 

~-Ha'$:I: Ct VR=O. £=lMHz 

J:#B<\l1!lJ tr IFP=100mA 

rll*B<\lfl" tf IFP= 100mA 

~f!1ijlj 6 it~ilft50 % 17) jlj 1ft 

-128-

Panasonic 

Glass 
Window 

Spherical ~+--I.,m,"""-+---r 
Lens _' 

d 

2- ,IQ.4S±O,OS i ~ 
, 1 

2.54±O.25 

~=='---! 1 : Anode 
2 : Cathode 

iic/j' tI~ 1&),; .ljif:li: 

3 5 mW 

860 880 900 nm 

50 nm 

1.65 1.9 V 

10 J.lA 
100 pF 

20 ns 

20 ns 

20 deg 
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Panasonic 

LN183 
GaAIAs iiill~9i-~J't 91' :;t - ,,-

• ~ :li 
• r.G'§:J!llnt J!<. i'i1iJ!~llmJi.Jriirtmo 

• GI507 711{cO)f.Sit-j{f]$n{~P: '1=3%0 

• 1#7Jl<71 '/ o.v;" Xit /{.;; 7- ;'-·0 

• *~fp-, i'i1if~!lititl:o 

tJ{ § ~c * :iE ~ • f:lI. 
~f~tj*= PD 200 mW 00 

ci 
)lllf~im IF 75 rnA LED Ch,p +I 

= 
J!E~[f VR 3 V 

::l 

jJjf'FmJlffiiMIl Topr -40-+70 'c 
1¥#iM.1l T stg -40-+100 'c 

3-~O.45 

1 Anode 
2 Cathode 
3 Case 

tJ{ § ~c * * 14' ii/j, fJ~· ii* .lj!.i:lI. 
l'ttf', :h Po IF=50mA 0.7 1 mW 

e- '/~l'tiJi* J. p IF=50mA 880 nm 

A X. '/ ~ )t,~fll(fiJI;i jJ. IF=50mA 45 nm 

)11fi'litJ± (iRiiftfil) VF IF=50mA 1.6 1.9 V 

J!E~iift (iRiiftfil) IR VR=3V 10 pA 

~ - M.t 1.1'.1') jfj e· IF=50mA 25 deg 

l '(> ItJi'mJiJi:f£ fc •• IF=30mA+3mAp-p 35 MHz 

7 -r 11{~tf',:h Pl··· IF=50mA 30 40 pW 

.: J't~i;·GJ't5iVi';ll.*fiV'l1/21:~ ~jlj&o 

•• : '3l:~>'t~1J;ll IMHdJ'G3dBJ.r. K"T~)li1;';'''' (101 Po(fcMHz) 
", IJ.". "J,",,""'. og Po (I MHz) 

••• : GI50/125-C'V'ljtIHiJo 

Panasonic -130-
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LN183H 

• ~ :& 
• i\11i~~W!I;I;<1iJfj~: fc=35 MHz (typ.)o 

rJ{ § ~c.q 'iE~ ljj.f:[ 

~f~t.~*: PD 250 mW 

IilllitW, h 150 mA 

i:2!itl± VR 3 V 

fJJl'FW Imi,\i~ Topr -40-+85 ·C 

l*1fi,\i~ Tu. -40-+100 ·C 

• .~tril • ;T;~tril~t.£ (Ta=25' C) 
.Jj{ § ~c.q 5R 14' 

J'tifj::IJ Po h=100mA 

t:-1~J'tiBt~ Ap h=100mA 

A.r-:, 1 ~ lv"*,1iUIB .1A IF=100mA 

IilJiitl± (~W,1il!) VF IF=100mA 

i:2!itw, (~w'f~) IR VR=3V 

c - j,. J1;;I;< I) ftl O· IF=100mA 

L~~WiBt~ fc" IF=50 mA+17.5mAp-p 

77 1 /"iIII;Iifj::IJ P r'" IF=lOOmA 

• : J't~i}' G J't5MtiJ'iIt::k:f@:17) 1/2 I: >d: J., jfj ~o 

•• : ~il1lItll::IJiJ'. 1 MHz iJ> G 3 dB {!\;T-t J., l1!iliJt~, ( 10 log ~:i~~~~) = - 3 ) 

••• : GI50/125 "C-I7)J'ttll:IJ 0 
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Panasonic 

Jl!.i:ir : mm 

LED Ch,p 

3-~O.45 

1 Anode 
2 Cathode 
3 Case 

j'H' tJ&!! ii:k ij.{:[ 

2.1 3 mW 

880 run 

45 run 

1.7 1.9 V 

10 pA 

25 deg 

35 MHz 

50 70 pW 

Panasonic 
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LN183HK 
GaAIAs jljjl~91-~7t ~ -{ * - r 

• '" :& • iiii!l~~;I){"iir'il~: f.=60 MHz(typ.). 

• GI50 7 71 r~ C: (7)*S{?;-;I)<i'lii~' : PI=50,uW(typ.). 

• 1ttl:l:1J*'ItiftE(7)ili>Mi:it;l)< J: ~'. 

• ililif;UJ('it. 

• .eM.::*=~~ (Ta=25°C) 
lJ{ § ~c ~ :u:: f1} • fll. 

af~tjl*: Po 250 rnW 

JilJitiftE (~iftEfiR) IF 150 rnA 

i!/!tEE (~iftEfiR) VR 3 V 

IhfF!J lmi~Jt Topr -40-+85 ·C 
fJHfi~Jt T"g -40-+100 ·C 

• .tltr.J . :7t~tr.J"'ii (Ta=25° C) 
lJ{ § ~C ~ ~ it!' 

1ttl:l:1J Po IF=100rnA 

t·-?~1tillt1f AP IF=100 rnA 

A ~? I- }v~fiR~1i! .:1'\ IF=lOOrnA 

)lljjllEE (~lJIEfiR) VF IF=lOO rnA 

i!/!tiftE (ililJlEfiR) IR VR=3V 

t'-A!A;I)<t)fl3 e' IF=lOOrnA 

L~ItJi!Ji1!t~ fc" IF=50 rnA+17 .. 5 rnAp-p 

771r~!tiIitl:l:1J PI'·· IF=lOOrnA 

.: 7t$Jl]:IJ.t,7t!~13!::lJf~*jiRV') 1/21-:>d:Qj!j13!: 

.':li:it'llI±l:t.J:IJ<. IMHz:IJ·t,3dBf5;rTQJi!iJi&:~o (101 Po(fc MHZ )=_3) 
ogPo(1MHz) 

••• : GI50/125. -(-V')7t1±l 7J. 

Panasonic -136-

Panasonic 

11!f:iL : mm 

LED Ch,p 

3-~O 45 

1 Anode 
2 Cathode 
3 Case 

ii?J' It* Ii:k .{ll. 
2 2.5 rnW 

880 run 

45 nrn 

1.7 2 V 

10 ,uA 

25 deg 

60 MHz 

40 50 ,uW 
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LN183HK 
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LN184 
GaAIAs ~~~~:7t 91 ~ - 1" 

.~ ~ 
• il!bI:l:\JJ, il!b~$: Po=5rnW (typ.)o 

• ~v;'; ;(t:J; .Q~f~IcJ'I1-C', ;;j-- r 7:t - tJ A YATJ.1J)1t:~*c IJ)jOOi?! 

'1'1 n" J; p 0 

• .eMA*llf& (Ta = 25 'c) 

Jji § ~c -% JE f* It 

f-f~tjl,~ Po 75 rnW 

M'IlilL (ifi:ii:fili) I. 50 rnA 

" ~ It.- ~ lUi «ilL hp • 1 A 

~1l1± (ifi:ilLfili) VR 3 V 

thtFJi!lllHJi..li.l!t Topr -25-+85 'C 

fJi!:fi:i:'.I!t T.t • -40-+100 'C 
'/flvA~1't-: f=10kHz, Duty Cycle=50%0)/flvA H=O,375Hz(1,6s.), 

Duty Cycle=37 .5%0)/f IVA '('l!i:il\'ilo 

• .tt~ . ;'t*~~tt (Ta=25 'C) 
Jji § ~C -% ~ 

J'tttlJJ Po 1.=100 rnA 

c'-? ~J'ti~N: Ap 1.=100 rnA 

~ ..-.:,? ~ )v"*,fili~iil LlA 1.=100 rnA 

1iIli.1± (ifi:mtfiR) V. I.=100rnA 

~.mt (ifi:mtfili) h V.=3V 

J:~aifF.~ tr IFP=lOO rnA 

T~aifF.~ tf IFP=lOOrnA 

.>ffljlj (J J'tilm/t50% IJ)jlj/t 
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flr 

f4' 

Panasonic 

Glass 
Window 

.ljl.fil:: mm 

Spherical ~H~m---+----. 
Lens _ 

d 

2- '0.45±O,05 . i ~ 
, I 

2.54±O.25 

>--""""'=---l 1 : Anode 
2 : Cathode 

~+ ~~ Nix ltf:lr 
3.0 5.0 rnW 

880 run 

50 run 

1.55 1.9 V 

10 pA 

20 ns 

20 ns 

20 deg. 

Panasonic 
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LN186H 
GaAIAs iiijl$*~7t 9· -1 * - ~~ 

• !Wi ~ 
• ~~~JtiJ'~ <. i'tii~~liJ!iliJr1lJfm: fc=35 MHz (typ.)o 

. ~M.~~. (Ta=25°C) 

lJ{ § ~c -l} :if: * .ljj. IJr 
~f:gtfl.*. PD 250 rnW 

JijJl'llm (~ml~) IF 150 rnA 

~'lll±. (~ii1Ef~) VR 3 V 

th f'F JaJ [ffi iJ.\l.J3t Topr -40-+85 ·C 
lJi(:rtiJ.\l.J3t Tstg -40-+100 ·C 

JJ{ § ~c -l} 5R Itt-
:7'ttl:l::IJ Po IF =100 rnA 

t'-1 ~:7'ti&:-R AP IF =100 rnA 

A,'-":'11- It.-*IUIIi .dA IF=iOOrnA 

)11Ji'll1±. (~ii1Ef~) VF I F =100rnA 

~'lliAt (i1!:mf~) IR VR=3V 

1:."-A)1;iJfI) fiJ 8' IF =100rnA 

L~M\limliUt fc" IF =50 rnA+17.5rnAp·p 

': j't$illiJ't,j't5mJtiJ<:@:*j~(7) 1/2 I: lj: J.,PlJt. 

··:~jf,jj'ttfl:iJiJ'. IMHziJ,t,3dBj5;TTJ.,JliJilU&. (101 Po(fcMHz) =-3) 
og Po(IMHz) 
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Panasonic 

LEDclup 

1: Anode 
2: Cathode 
3: Case 

:Ai,], 

5.0 

mi$ 

6.0 
880 

45 

1.7 

5.0 

60 

.lji.jiL : mm 

3 2 1 

:Ai:*- .ljj.fJr 
rnW 

nrn 

60 nrn 

1.9 V 

10 p.A 

deg. 

MHz 

Panasonic 
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Panasonic 

LN189L 
GaAIAs ~9~~7f91 :;t - ". 

.~ ~ 
• iiihlli:h, rfE)(b~: Po=5.5rnW (typ.) 0 

• !iG~i!1.t7l.!f.< iiihi!~~hforl1~: t r• tl=20ns (typ.)o 

• ~ v/,;;( I: J:: .g 5~1e-IcJ'/i -r', ?j- - I- 7 ~ - 7J ;J,. ~ AT t.. (7) J't"f':* c iiilil-'/i 
hfJ:: Po 

• ::: .::.:.c-)v F*~jtHl'l/~ "J 'T-;/ 

rJ{ El ~C ~ ~ ~ .lji fjf: 

iiiJ':#'1i*: Po 190 rnW 

JIl!i~im (j~imfJil) IF 100 rnA 
IOvAIil!i~im h·p • 0.2 A 

~~Jf (j~imfJil) VR 3 V 

tJJ f'FrtiJ [ff:] iMI.t Topr -25-+85 °c 
fWd'fiMI.t T stg -40-+100 °c 
*f=10kHz. Duty Cycle=25% 

rJ{ El ~c ~ ~ f'l' 
J'tlli:h Po IF=lOOrnA 

1::0 
- :7 ~J'tiIlH~: Ap IF=lOOrnA 

A~:7I-)v¥fJilI/l& JA h·=lOOrnA 

JIl!i~J± Olltimfli) VF IF=lOOrnA 

~~im (j~imfli) IR VR=3V 

J:#B#/L, tr IFP=lOOrnA 

-r~a#ra' tl IFP=lOOrnA 

¥Ilii'l 8 it5ml.t 50 % (7) i'l I.t 

lIX IJ l'lh' 1: O)i:i=.;@:$lJi 

a/J' fJ~ a* 
3 5.5 

880 

50 

1.55 1.9 

10 

20 

20 

20 

.1)'[: mm 

1: Anode 
2: Cathode 

.lji{il 

rnW 

nrn 

nrn 

V 

J.lA 

ns 

ns 

deg. 

(~\¥; ttl *l\W:~I;l:. mm1:7M~:~~\¥;11;1/1~Gtl.;I:-\tlt-o fiE")-r. ~i~~,~-'<-'~,*,i~iJtlH::Elfj';Jc lt~i~~.pA.i~T::cl;l:l'· 

~;I: -\tlt- o 

(liA~lDt~l *l\W:~I;l:, If ''/ 'T- y M1:iI!!\OJ~m~li a::f,!1ffl L -r ;j;-IJ ffiitil!!\tt 1:~RWi/,1, IJ ;I: To fiE") -r. OO/ltl~/ltI~O)ilii!.OCn<mj£O) 

a.a::~16~'~~~~It-~#M~~~;I:-\tlt-o 

Jt~!):nl:lt-t~#lt*14H:.l-Fl:~ L ;I: To 

° 1;l:lt-t.:1tlt~",' HH:.l"'-! ;I: t~I;l:, ° lilt-t~filt~rdl 1 t.H:J.",-! 
° 1;l:lt-t~::r·TJtilii!.OC 260"CJXf I °lilt-t':::rTJI':aOC 300"C~:rf 

° I;l:lt-t':filtf),[j!![ I) - HRjU IJ 2mm~:J.1:.T ° 1;l:lt-t~1tltf),[i: I) - J:fR:Ji:~ IJ 2mmU1:UT 
(iM~~ttl i2i~Jj'T - A n<mtl.t~~{?;-. :L-r)v 7)v::r - )v. ;I. -r)v 7)!.-::r - )!.-, ,,-;-10 i! 1!.-7 Iv::r - Iv 0) pftl. n'~ft < t\ ~ lIX 

") -rr'" Po f tl.~:.l1~O)i~1iIJa:: '::ftfflO)ml;l:'T- A~~, ~'f,!l'~O)ro"M<1 P:: C a::-t-5Hl~ll, L -rr '" Po 
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Panasonic 

LN 189M (fU~) 
GaAIAs jffi~~~7f1f l' /j" - t" 

• M :I: 
• fa'iili::IJ, fa'i9b$: Po=5.5mW (typ.) 0 

• .ljI.fS:l'C!:;[PW-1~:l'CU;!(~t: Ap=880nm (typ.)o 

• J.i!( 1...- /;( I: J: ?~t~(tijli1". :;f - ~ 7 ;t - 7J :J.. ~ AT ,L.,0):l'C** C: Jil1l-'/i 
;1)1 J: Po 

• ~t.j'jt*~~ (Ta=25'C) 

J]{ § ~C % JE: m .ljI. f:lz: 
&If~jjil*: P D 160 mW 

JII!l:'1Itii1E (iE!:ii1Efli) IF' 85 mA 
If)L- A Jifjj1l[ii1E IFP • 0.2 A 

~1I[rf(iE!:ii1Efi) VR 3 V 

iIJ f'F ~ [#'I iM.~ Topr -25-+85 'c 
fff1+iM.~ T stg -40-+100 ·C 

*f= 10kHz, Duty Cycie= 25% 

J]{ § ~c % ~ f.if' 
:l'Cili::IJ Po IF= 100mA 

l:::'-'/~:l'Cidt~ Ap IF=lOOmA 

A ~ '/ ~ )L-~flil/l; .dA h·=lOOmA 

U1!l:1I[!±. (iE!:ii1Efli) VF IF=100mA 

~lIii1E Oilrii1Efi) IR VR=3V 

J:jf.H#lIn tr IFP=I00mA 

""f il*H# roll tf IFP=lOOmA 

~fifll (J :lI::~i~50%O)fll~ 

Jfi1l')mPJ:~iUi.lJi 

:l-/j, 

3 

04±O 1 

0.J<'Jd'll) 

fJ&!! 
5.5 

880 

50 

1.55 

20 

20 

20 

.llifi'l: mm 

03 

1.5±0 2 

:1-:* 

1.9 

10 

1: Anode 
2: Cathode 

.ljI.f:lz: 
mW 

nm 

nm 

V 
pA 

ns 

ns 
deg. 

(~ W iiJ *~£I;I:. mllU~~;Z~Wiii/j~ 13 tt:t -tt A,o fiE.., c. 1P:m~~~~~illi~iH: Eltf.J i: L- t~m~,*u'i:f-t.:: i: 1;I:'f 
~ :t-ttA" 

(IUt:ti~J *~£I;I:. If.y 7"- ~MI:~tPir~mnH1litifl L-c b°l') it~iil:~l?fhtl; t) :t -to fiE.., c. fflJlm~Im~~~IUtmlE~ 
i.li~ a:~,t Q J; j ;Z § III 1;1: A,t~1tlt 1;1: c" ~ :t -tt A" 
:fi~ 1;l:A,t~1tlt#<14 H1.r I:ljn :t -to 
° 1;l:A,t'::lT7t:~~ 260"CJ.-:J.r } ol;l:A,t'::lT7t:~~ 300"CJ.-:J.r 
° 1;l:A,t':ftltll#r., st.PJ.-:J.i1<J V~I;l:o ° 1;1: A, t':ftIt II#IlIl H'pJ.-:J.i1<J 
° 1;l:A,t':ftltfiLiii I) - jo·tRJf;J; t) 2mmJ.-:J.J:8-t °I;l:A,t':ftlt1iLiii I) - FtRJf;J; I') 2mmJ.-:J.J:8-t 

(itll£iiJ ~~}j ~ - A h(t5ttt~JI.g.. .I.f')1.- 7 )1.-:1-)1.-. ;( f')1.- 7 )1.-:1- )1.-. -1 'J 7'0 ~)1.- 7 )1.-:1- )1.-~ ~ 'Ttt h''fft < t\: 2: Jfi1 
.., cr~ Po i ttj,.:J.$'}~mtilH: ;::ltffi~IlgI;l:7"- A~W, ~j{W~ro'mh{;Z P':: i: a:+5t-tii~ L-cr ~ Po 
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Panasonic 

LN1895 

• ~ ft 
• ifliilin. ifliJ<'b$: Po=5.5mW (typ.) 0 

• ~v/;(t:J:~~:J{tliloJ'lil'. ;t- ~7;j--:f.JA~.ATJ,.(7)J't,**t~1t,1'1: 
nf J: Po 

• ::: .::.'E-)1I ~·*~mHIi/f,/ 7- Y-

tj !3 ~c ~ :iE f1!f ljl. fft 
~:mj(*= Pp 160 mW 

111l{,~iifE OOCiifEflii) IF 80 rnA 

/ f )t.- .A 111!i'~iifE IFP • 0.15 A 

~1i1± (jOCiifEfli) VR 3 V 
tlJ f'P I!J 1m i..lilf Topr -25-+85 'c 
1!f:ff-iKA.1f T stg -40-+100 'c 
• f = 10 kHz. Duty Cycle = 25% 

tj !3 ~C ~ ~ 1!J' 
J'tilin Po IF=100rnA 

~'- 1 ~J'ti~:& Ap h-=100rnA 

.A r{ 1 " )lI¥-fil\lii LlA h-=100rnA' 

Illlt~1± (jOCiifEflii) VF I F=100mA 

~1IiifE (iOCiifEfi) IR VR=3V 

_H.f.B#lln tr IFP=lOOrnA 

r~B#1IIl tf IFP=lOOmA 

¥-flii1fl (J J't~ffiJ3t 50 % (7) 1fltt 

JI)( I) m~'J:.~ij: •• tJt 

'(lJ' 
3 

o 4±O.1 

f!!iI!m(i!I) 

i'J~ 

5.5 

880 

50 

1.60 

20 

20 

15 

.lII.fS! : mm 

1.5±O.2 

:Ifl* 

2.0 

10 

1: Anode 
2: Cathode 

ljl.1ft 
mW 

nrn 

nrn 

V 
pA 

ns 

ns 

deg. 

(~~ 11:) *"MHI:. mJ~L.l:7M:~~~11:7.nl!o.;tti{t1\-0 fiE'?<. ~i9llii\~{->~~iBll$l;iffra-§tt-J1:: lt~i~~,*,A.~1''::I::I;I:-C: 
~ i {t 1\-0 

(t;tAt::iim.) *"Mld;!:. /f.;/ Ir - 'lMI:i\'t\iiT~mDH~ffll" < :1'0'1) ifii;j"i\'t\11:I:~~Wnf.t, I) it'o fiE'? <. IWJIm~fHl~~iI,ocnfm'if:~ 

il,J3f a-~;t .Q J: '5 ~ E'I 'Jlt;!: I\- t:: it It 1;1:1" ~ i {t I\- 0 

ffE~I;l:l\-t::{tlt$Ri4H:r"F I:~ l" it'o 
·1;l:l\-t2:::1T7t;iI,J3f 260"CJ,:X"F f ·1;l:I\-I.:::1T7t;ililll 300"C~:J:"F 
• I;l:M':itltB#1lIl 5 ryJ,:...\JfiJ it~ 1;1:, • I;l:M2:itltl!#fIIl ItY~:.tJfiJ 

• 1;!:l\-t::f'rltfS!liI 1) - FmftJ: I) 2mm~:.tJ:.iCt1' .1;!:l\-t2:itltfS!liI I} - r·t~ftJ: I) 2mm~:.tJ:.iCt1' 

(nw~~11) l!P)lIr- A nf 15tttdiHi" • .I.T lv'T lv::1- lv. ;( T lv 7 lv::1- lv • .( ',1'1'0 l':' lv7 lv::1- lv~ P-r-ttil·-r·ft < fj.\~ JI)( 
'? -r"f ~ Po of tt~:.t1f-~mtilJa- .::ftffl~lIl1-l;I: Ir- A~W, ~J!{~~MMnf~ P':: I:: a-+5Hn~ l" <"f ~ -'0 

Panasonic 
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Panasonic 

LN191 

1ji.{:iL : mm 

• ~ ft • r.G1!ftit/tllit<. illiit~~f.lliJ1m : fc=100MHzo ' 

• ffiioJl'1ntjjG<. 1t1il::IJa-ffJ<'lJ1:fljfflliJ~E: 8=5deg(typ.)o 

• GI507 7 f /{l'0)1t1il::IJ: Pf=lO/lW (1t·=50mA)o 

• lHf~. illiFa*.titt 

ci ~ 

E 
~ 

! LED Chip "" 
I 

ci 
+1 
U'> 

tj § ~c * 'if: ~ Jj!. f:lI. 

~f~1l*= PD 200 mW 

JIili1tiifi IF 100 rnA U 
~\ 

1 Anode 
' d-~O.45 

2 Cathode 
3 Case 

~1tJ± VR 2 V 

tIJ f'F ~!HI i1il./t Topr -40-+60 °c 
f!llJ'fi1il./.f T stg -40-+100 °c 

rJ{ § ~c * ~ f!J' :~H' ,fl~ -Ai*, Jj!.f:lI. 
1t1il::IJ Po IF=50mA 0.9 mW 

eO - '7 #;1tiJ.li:& Ap IF=50mA ·1310 pm 

7.. N. '7 r }t.-~fiiMi .ciA IF=50mA no nm 

111li1tJ±(il[iififi) VF IF=50mA 1.1 1.5 V 

~1tiifi(il[iififi) IR VR=2V 10 /lA 

t: - .l. T.t nO) jlj 8* . Ir=50mA 5 deg 

L .>(>wr~i~:1c fc .* IF=30mA+3mAp-p 80 100 MHz 

7 7 f / { i:IiIlil n· Pf'" IF=50mA 7 10 /lW 

': :l'tfdl~·.;:l't~~liilit*fJio)l/2t:>:tGjijlio 

•• : ~~:l'tIl:l:IJ~<, IMHz~·';3dB/o<."TG~·(·!!<fto (101 Po(fcMHz) = -3) 
"'" ,. /OJ og Po (I MHz) 

••• : GI50/1251'0):l't1l:l:IJ 0 

(; 
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LN193 
InGaAsP iIi.1F~fft7f; 9 -{ :t - 1" 

.1M jt 
• JiC;~it/j£ili!<. iii~~~i/fnrli~: fc=100MHzo 

• GI507 7 1 / { C (J)t!ifi'~blfh){iii \,\ : '1= 3 %0 

• *1",*"1 :70v;,;;.(f&/f·J'r-V'0 

• ~~$. ifijFa~t!Eo 

tj{ § ~c j} :lE om .lji f:iL 
~r;til.~ PD 200 mW 

I1llj'~iilE(Wi:iilEfi) IF 100 rnA 

i2!1t1±: (iKiilEfi) Va 2 V 

jJJfFfflJl~ioIl/j£ Topr -40-+60 °c 
f¥(:fioll/j£ Tstg -40-+100 °c 

• .~~ • :Yt~~1M1i (Ta=25°C) 
tj{ § ~c j} 5k 1tjo 

1t1il:1J Po IF=50mA 

~o_ :7~1ti8i~ .lop IF=50mA 

?. r.:.:7 " Jt,,~fil\llii ..:fA IF=50mA 

111ft1t1±: (iKiilEfi) VF IF=50mA 

i2!1tiilE (iKiilE fi) IR Va=2V 

~ - J... ~ i/O) fil 8· IF=50mA 

L ,<>~fflJi8itt fc •• IF=30mA+3mAp-p 

7 71 /{~Iil:1J PI··· IF=50mA 

• : :l'tiJdliJ,.;~:l't~llhr:&*1Iiq)}/21:~ ~fqlJ:o 

•• : ~~:l'tItl1:J hr, IMHzh''; 3dB{!1;""f-t ~/mi!lifto (10 log Po(fcMHz) = - 3 ) 
Po (1 MHz) 

••• : GI50/125 "t"G7)1tI:l:l1:Jo 

-150-

panasonlC 

.lj!.{j'[ : mm 

@~~ 
~4.1!g ?5 

1 5±O.05 ~ 

LED Ch,p 

3-~O.45 

1 Anode 
2 Cathode 
3 Case 

]~H' . ;ft* :Iii * .ljj.f:iL 
0.4 mW 

1310 nm 

120 nm 

1.1 1~5 V 

10 p.A 

25 deg 

80 100 MHz 

10 13 p.W 
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InGaAsP illI~;~~7C ~ l' :if - ". 

• ~ :I: • JiC/llf)l.l3t;?~)l<. ifIj)l~~jWiiJ~~: fc=200MHzo 

• GI507 74 ;{c!: O)*SifJ<'b$;?fifljp : 11=3%0 
• ~J*"'470v;.;;(ft;f·;I?--Yo 

~ :Ii ~fJ;. ifljffi*jtt~ 

J.j{ 13 ~c * ~ m .!:ii f:lr. 
~f~1jl:9\: PD 250 mW 

111lt'ltim (ilrimfi) IF 150 mA 
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til 1'1' ~ fHI i..ll1l Topr -40-+60 ·C 
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GaAIAs ~1~~7f;, --( ;if - 1" 
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• Fi1Ijili:fJ" Fi1Ij~$: Po'=12rnW (typ.)o 
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~ .. 

• ~t.t.~~~ (Ta=25°C) 

lJi § ~c * JE f* 

_ 
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ffi0050io 1)00 
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I 5 2: Common Cathode 

H'f?fHI*. Po 130 rnW 3: NC 

/IIlilliilE (i9:iilE1IiJ b 70 rnA 4 : Common Cathode 

.I ~ II.- A ~ljHliilE bp' 1 A 

i:2!tEE (i9:iilE1l) VR 3 V 

tbtFJi!iJlmi.l~ Topr -25-+85 "C 

1*ffi:'~ T st• ' -30-+100 "C 
• f= 100 Hz, Duty Cycle =0.1 % 

lJi § ~c * ~ f4 il/j' ~~ ilx _1ft 
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1:' - ? ~1ti1t-!i: AP IF=50 rnA 880 run 

A.-{.? r 11.-*1l~il LlA 1.=50 rnA 50 run 
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J:ff-IlifFa~ tr IFP=50 rnA 30 ns 
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¥-i1i1'l (} 1t5mlt50%01'1it 50 deg 
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LN9705, LN9705D, LN9705P, LN9705PR 
ti;1:fj:n¥~1*L---"if 

• .: ¥ 
LN9705, LN9705D, LN9705P, LN9705PR Ii, 1iJ:j:Jl.16 -r- L.. 7J' t 1& L.. ~ ~'fil! 

-r-~~ L..t.:.ljt~*1i1:: - I'~i.llil~~m-t Q GaAIAs v--tf:Y 1 ;;t - I' -r--t 0 • 

tGJ1H~J.tV(, jjfijfJi11.Q)ft~~~I), jflji1iil.il~tbfH1iJ~1::: L..;l: L..t.:o 
16lf:l tJ 10::::' '/ m PIN * " 'I" l' -:f - r a: J:l\jilf: L -r ~' t), APC (Automatic Power 

Control) t111'F7J~1iJfjE~-t 0 l6if!H-gm~ t::7'-:f 7' { ;J.. '7, -:f - 7' { -:f 7' { ;J.. '7 (1) 

fI} ~ 1Gi~ m ~ c" c L -r I.t Oil m-r· E< * -t c 

• ~ :& 
• 1~ L 11: p(iMEf.5it111'Fo 

• 'ti::lE~.ljt-m1O- nEf.5io 

• 16lf:l tJ 10::::' $' ffl pIN * " 'I" l' -:f - r'r*Jilfo 
• 1Glf:ltJ(.t5mW;I: l"il*1C1iJ~o 

• iEHtt~~7J"1iJfjEo 
• 1iJfR,(1) ~1.5ilBi~o 

• ~1ifJilI, iJlj~~i'tt1o 

, 
tJ{ § ~c ~ :lE '* .!ii 1ft 

1Glf:ltJ Po 5 mW 

I Laser VR 2 V 
J!f!1ItJ±. 

I PIN VR(PIN) 30 V 

~1f~Ul!k Pd(PIN) 60 mW 

mil f'Fi.ll1.f Topr -10-+60 'c 
i*ifi.ll1.f Tstg -40-+85 'c 

tJ{ § ~C ~ ~ f4· 
L E< p fililiili: Ilh CW 

t111'Fliliili: lop Po=3mW 

mIl1'F~J±. Vop Po=3mW 

~miBi~ AL Po=3mW 

1iUm I *.if:n1liJ O. • Po=3mW 

I ~~:n1liJ 01 • Po=3mW 

!llt5tllb$ " 2mW /(I(3mW)-I(ImW)) 

PlNali'~iili: Id VR(PIN)=30V 

PIN * "liIiili: Ip Po=3mW, VR(PIN)=5V 

J't,dJ*i1t13t I X:n1liJ Ox Po=3mW 

J Y:n1liJ Oy Po=3mW 

~thH- F .!ii-1O- ". 
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LN9705S,LN9705PS,LN9705PSR 
iltfl:i:t.J-¥-.1*(....--if .. ~ 

LN9705S, LN9705PS, LN9705PSR Ii "J~JtJ't "e l 7J' i> f&L ~ ~'lj[l"*~ 
It.:lI!-ff/i'f:- r~i,il,:it~~l.iTQ GaAIAs v-"'1';1"1;;t- }:"('/J'ID!/~'Y7"­

~ 't~ffl L "(~' iTo .tlGffl '!J ~li L ,,(, jjIij~tEC')~~ 't it IJ, il1Iii=::itMtfhfl= 

't "Jim'=: L i U.: 0 J'ttl:lh.:c.:::.:? ffl PIN ;j; " 1'"1 ::t- r 't i1;Jjjl L "(.t:; IJ, APC 

(Automatic Power Control) fhflp;l;<"Jii15"C"i"o J'tijf1:iffl~l::T::tT1 7...1, 

::t-T1*T17...1C')~~J't~ffl~~~L"(~<~ffl"('~*i"o 

• ~ :lit 
• f~ l ~ pfIil9H~fhf'Fo 

• 'ti:1E>d::.lfl,-~lil'E:- F~f~o 

• 7't.'l:l:tJ'E:':: $' ffl PIN * r '1" 1 :t - Fl*liilito 

• 7'ttl:l:tJ li5rnW;!; "C .. :itMt"J~o 

• ~1~~~;I;:"JIi~o 

• "Tf.ll.o:> ~~ilt:m:o 
• :m:1ifiP, f,i'jf§,~H1o 

:tj § ~c ~ 1E ~ .lfl, flr 

1ttl:l:tJ Po 5 mW 

I Laser VR 2 V 
JIt!.J± 

I PIN VR(PIN) 30 V 

~f~tj~ Pd(PIN) 60 rnW 

flJf'Fi.\i& Topr -10-+60 .(': 

f*tfill& Tstg -40-+85 ·C 

JJ{ § ~c ~ * ftf 
l ~ pflil.iT.E lth CW 

flJf'F~iT.E lop Po=3rnW 

flJf'F~J± Vop Po=3rnW 

~f~ilt:m: AL Po=3rnW 

nUt1il I **nrtJ 8,1 * Po=3rnW 

I ~~nrtJ 01 • Po=3mW 

1~5t~b$ '7 2rnW/(1(3mW)-I(ImW» . 

PINali~iT.E Id VR(PIN)=30V 

PIN * ~ 'liiT.E Ip Po=3rnW, VR(PIN)=5V 

7'tiMl*i'I& I XnioJ Ox Po=3rnW 

l YnrtJ Oy Po=3rnW 

~f~'E:- r- .lfl,-'E:-F 
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Cathode 

Laser 
Anode 
PIN Photo· 

diode 
Cathode 

LN9850P 
(b) 

® <!) 
(c) 

LN9850PR 

(c) 

Laser Anode 

Lasar Cathode 
Common PIN Photo· 
Cathode dIOde 

Anode 

PIN Photodlode PIN Photo· 
dlOde 

Anode Cathode 

JitJ, fl~ Ji:k ljif:i'L 
30 45 75 mA 

80 120 150 mA 

2.0 3.0 V 

815 830 845 nm 

8 10 14 deg 

17 27 33 deg 

0.3 0.5 0,8 mW/mA 

0.1 IlA 

0.2 0.7 1.6 mA 

±2 deg 

±3 deg 
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l/ 
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tJJf'F'!l~ lop (rnA) 

Ith -Ta 

-C-

O-r-

0 

3 

I 

100 
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< c 

I 

*" i ... 
= 0 
z 

I 

E:: 

o 0 I 

0.00 I 

r-- t--

10 0 10 20 30 40 50 60 70 

~flIIi.IVf Ta ('C) 

Id-Ta 
V.(PIN) 30V 

/' 

V 

10 0 10 20 30 40 50 60 70 

IBlflllilill!t Ta ('C) 

lN9850, lN9850P, lN9850PR 

20 0 

10 0 

0 

-10 0 

-20 0 

100 0 

< 30 
E 

0 

10 0 

0 

0 

80 

70 

60 

§' 50 
-E 
o 

p, 40 

-R 
'E 30 

* 
20 

10 

o 

I-V 
I 

T.=25·C 

I 
I 
I 

/ 

2101234 

.. T.f V (V) 

Iop-Ta 

I , 
r--

\0 0 10 20 30 40 50 60 70 

IBlfllliliil!t Ta ('C) 

Po-Ta 

1\ 

-10 0 10 20 30 40 50 60 70 80 90 

1!l1l!!ilil.1l T. (t) 
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10 0 

/ ~ 
II \ 

0 

1\ 

0 
/ \ 
/ all \ 0.L 

1/ 
0 

1 1\ 

0 / ~ 
1/ II \ 

oV "-
40 20 20 40 

jIj I!t 8 (deg) 

Ip-Ta 
2. 5 

Y.(PI;I;)=5V 
Po=8mll 

0 -I-
~ I-r-!--

5 

-- r-

0 

o. 5 
10 0 10 20 30 40 50 60 70 

IBlflllilill!t Ta ('C) 

Panasonic 





, ; . 

-173-

p~t)/o t/'l.#tJAl·~-h~s 
~~ "7>/t(t.(.JlVG-nlVs 

I'JAJ btO~~ 

. . " 



, . 
~. .. is,., ' . ~-7' \ .~ is ~-;; ~ is ~-;; ~ is ~-:;. ~ is ~-;; 

PN1.01· .~ •. . 175 . ·· .. "PN107F 187 PN109L 196 PN121S 208 PN154 220 

PN101F 177 PN108 . 184 PNll0 198 PN123S 210 PN155 222 

PN102 180 PN108CL 190 PNll1W 200 PN126S 212 PN158 224 

PN102F 177 PN108F 187 PNl15 202 PN127 214 PN168 226 

PN106 182 PN109CL 192 PNl16 204 PN147 216 

PN107 184 PN109F 194 PN120S 208 PN150 218 

0 ,~ ,",r-
~ is ~-;; ~ is ~-;; ~ is ~-:;. ~ is ~-;; ~ is ~-;; 

PN202S 228 PN207 232 PN268-(NC) 236 

PN205 230 PN208 234 

~ is ~-;; 7f~ is ~-:;. 7f~ is ~-:;. 7f~ is ~-;; ~ is ~-;; 

PN300 238 PN313 251 PN328B 265 PN3105 280 PN3610 296 

PN300F 238 PN313B 253 PN330CL 266 PN3107(N) 282 PN3624K 296 

PN303 241 PN316C2 255 PN331 CL 268 PN3108 284 PN7202-(LF) 298 

PN304K 243 PN316K2 255 PN331F 271 PN3112 286 PN7601 299 

PN307 245 PN322D 257 PN332F 274 PN3206 288 

PN312C(N) 247 PN323 259 PN334 276 PN3404 290 

PN312D(N) 247 PN323B 261 PN335 278 PN3405 292 

PN312E 249 PN324E 263 PN3104 280 PN3603 294 
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PN10l 

• $.~!\'l.<;It, 
• 'i)--:lt!~ltn;J1; <, GaAs LED c7)~It(.:Jf;l:j!&o 

• aff'iliifEn,+ ~ ~, : IcEo =5nA (typ.) 0 

• ~~itltnfj~~,: t r • t,=3ps(typ.)o 

• ~!(I! TO-IS"", Y'H:Rfflo 

lJ{ EI ~c * :if: ~ .lit f5l 

::J v '111 - .I. 2 ./ l1'1itl± Vo .o 30 V 

.I. 2 ·,11 . ::J v 'Il1'1itl± V"co 5 V 

::J v 'I l1'itiifE It 50 rnA 

::J v 'll1tH~ Pt 150 rnW 

jjJf'F~lffliliilt Top, -25- +85 'c 
{ltf;Yiliilt T". -30- + 100 'c 

rJi EI ~C * ~ 1t-
lIj'i1lim lu;o Vn;=lOV 

Jt~ii1E I( ~. (L) Vo:=lOV, 1.=100 Ix" 

~'- 'J !~ffi/;H~: Ap Vn:=lOV 

'FflitftJ (j '@iti.AJjJlI.\'0)50% C: ~.;, ftJlit 
r.r/ltll#ra~ tr, tl*2 Vcc=lOV, ICE (L)=5rnA, RL=lOOn 

::J v 'J 7' t'i!lfUi~;r i: VcE(sat) IcE1L)=lrnA, L=500Ix*' 

., JC1Il)(ii'1 ;.- 7' 7. -T ;.- '7 ;.- -1 (@.ilci.ilt T = 2856 K) "';UIJ:li:o 

.2 7.1 1-7-;.- 7' '11 hiffq:li:JulJll\o 

td: j[!i1l1#roll 

Panasonic 

~'J' 

1.5 

.lj!.{!r : rom 

4>4.6±O.15 

/Glass lens 

2-4>0.45±O.05 

2.S4±O.25 

01>5.75max. 1 : Em1tter 
2: Collector 

fl~ ~* .litf5l 
5 300 nA 1- ---

3.5 rnA 

800 nrn 

10 deg 
-

3 ps 

0.2 0.4 V 

tr: 1::»-lI#ra' (J'tlliifE1), t.' - 71i1t17) 10%1),?' 90%'.: 1::# To II#ra') 
tf: "f~lI#ra' (J't1li1rl.iJ' t.'- 71i1t17)90%iJ'?' 10%': r~T 0 II#ra') 
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100 
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ICEo-Ta 
Yo. 10V 

/ 

IL 

1/ 

/I I I I I 
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I [\ 
I \ 
I \ 
I \ 

I 1\ 
I \ 
I \ 

I) \ 
30 20 10 0 10 20 30 

1'1 Ii: 8 (deg.) 

o. 

· PN1 01 

ICE(L)- VCE 

,,006 IxlsJo Ix Ta=2S'C 

,/, 

10' 
Vtr. 10V 
Ta 2S'C 

6 1/ 
\ 

,400 I~Pc=ISOmW :( 10 

V '(3do Ix 

21/ ./ V"\ 

E 

8/ 
~.200 Ix 

". , 
V ~ 

~~SO Ix 

~ f..- -~ ffoo'"l 
4 :.--r- , 
~ -..... 1s0 Ix 

0 
30 

10-1 

10-
I 

.U 10 00 o 10 20 

~~ If L (Ix) 

10 0 

V-i' Ta=2S'C 

lL il 0 
80 

II 1 
I \ 

0 

V 
..... L=SOO Ix 

0 
200 Ix 

<IJ 60 

0 I 
V 

100 Ix 

S I" I.-"'" 

1\ 
II \ 

3 r-' 
V 20 

2 

o J r--,., 
1 

300 SOO 700 900 1100 1300 -40 o 80 40 

JjJflIIil!.1f Ta ('c) iJi& .t (nm) 

tr -ICE(L) 

Sil·IN 
EE Vet 10V 
;::: Ta 2S'C 

~ r-
r" ~. 

~ 

un soo 

1 1lL 

11111 
.1 00 
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PN101F, PN102F 

.~ ~ 
• 7'7 '/ r r'J -{ / F ? -{7"-C-lt"t:l{; C c7)~~'lttJ<N ~ '0 

• lIil1liifEtJ+~\': ICEO=5nA (typ,)o 

• 1t~~ll:tJ'j~\': t r• t r =3,us (typ·)o 

• mlnJ!(f;ll:~tttJ'r.tPo 
• PN 102F : "'- 7-~.:rtJ, ih Q c7) -r'flliilfrur~t J::flHlJo 

Jl ' § ~C 7} :lE m 
:::J v 'I? • .;I:. ~ '/ ?tEE VCEO 30 

:::Jv7?''''-7-'ltEE Ve80 • 40 

.;I:. ~ '> ? • :::J V 7 ? tEE V Eeo 5 

.;I:. ~ '> ? • "'- 7- tEE V E80· 5 

:::J V 7 ?'itiJl Ie 50 

:::Jv 7?tJl.*: Pc 150 

tlJf't=P.1JlHlig,1l: Topr -25-+85 

l¥ffig,1l: T ... -30- +100 

• PNI02F only 

-177-

.ljl. f:l[ 

V 

V 

V 

V 

rnA 

rnW 

'c 
'c 

Panasonic 

PN101F .lI!.fJr. : mm 

, - 1--2- t/l0.45 ± 0.05 

2.5m.25 

l.jJ±0.15 ~±0.2 
45±3' 

. .-1-
.2 ~ 

t/l5.75max. 1: Emitter 
2: Collector 

PN102F .lj!.fJr. : mm 

.; 
·S .... 
N .... 3- t/l0.45 ± 0.05 

2.54±0.25 

U~)0'15 . 
~o 45±3' 

. -.« \ 
._q~l 

t/l5.75max. 
1 Emitter 
2 Base 
3 Collector 



tJ{ § ~c * * itt-
1I1HItrnr. ICED VCE=10V 

1ttme ICE(L) VcE =10V, L=100 Ix·! 

t:-;;~J.ti1l{* ,oip VCE=10V 

-*fiR~ 8 ¥rnLA.t:i'1Iif<7)50% 1:: 1;,:?o ~J.t 

J;t~lIifra9 tn t£*2 Vcc=10V, ICE(L)=5mA, RL=100n 

::1 v;; 7' ~'fDtEE VCE(,.,) 
I PN101F IcE(L)=O.lmA 

L=500 Ix'! I PN102F ICE(LI=O.lmA 

., :)'ti~I;t9;;1A-r;;7/7' (@'i~~ T=2856K) 1'iRO:tEo 

.2 A -{ '~1-;; 19 -{ hiRIJ:tE@]~o 

200 

~ 160 

5 

td : 1!Ih.~1IlI 

tr: J:.J'I.~1IlI (J't'llitEiJ't:-1iit<7) 10%iJ't, 9O%1.:J:.J'I.-t?oJl#rdl) 
t, : T~~rdl (J't1ltitEiJ' t:-1iit<7) 90 %7J' t, 10 %1.: T~-t?o Jl#r.,) 

Pc-Ta ICE(L)- VCE 
2. 0 

L-J 900 IX800 I~L 
1000 Ix " .... 700 Ix 

IJ/ 1/'600 Ix 

I 
6 

~l/ V 500 Ix 1. 

\ I'l/ ./ V 40f Ix 

2 
'/ ./ 

..: 
E 

1. ri: 120 

<!< \ 
1\ 

/' 

I' 
30

1
0 Ix 

V 

" 
~ 0 

'" 80 
..> 
n 
~ 
~ 40 

o 

\ I 

1\ 
~ 
I 

-20 0 20 40 60 80 100 

Jl(Jll!IiAiil!: T. ee) 

Panasonic 

O. 

V 8 

I" -~ - 200 Ix 

4 L. ..-~ 
II. -~ - 100 Ix 

V'" 50lj 
0.0 

8 16 24 32 
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PN101F. PN102F 

MeJ' fl~ iI!:k lil-f:iL 
5 300 nA 

0.1 0.3 mA 

800 nm 

40 deg 

3 JiS 

0.2 0.4 V 

VrE 10V 
T. 25"C 
T 2856K 

I 

.1 

01 

01 
)0 00 

~~ il!: L (Ix) 



10 • 

HI' 

~ 10 
.:: 

2 

0 

I 

I o. 
-40 

I 

Vl~: 10V 

<" 
E 

/ 

/ 

o 40 80 120 

IlilJ!!li.ll.1l' T. (,"e) 

0 

3 

I 

3 

I 

0.0 3 

I 0.0 
-40 

Vtt: IOV 
T 28S6K 

A 
............. ~ I=~OO Ii 

..... 1001x-

..-

o 40 80 120 

Ililll.lh.!l.1l' T. ('t!) 

tr -ICE(L) 

V" =IOV 
Ta=2S"C 

Jt:O!:,m lCE(L) (rnA) 
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PN101F. PN102F 

100 

II \ Ta=2S"C 

\ 
0 

I 1\ 
I 1\ 

\ 
0 I 

I 
'/ It 

!\ 
20 

V , 
o 
200 400 600 800 1000 1200 

IBt:R: ). (nm) 

tf-1CE(L) 

Ta=2S"C 

Vi 
,5 

;; 

~ 
1lf 
Ii 
JL-

o. 

Jt"/ll:lm ICE(L) (rnA) 

Panasonic 



PN102 

• ~ :At 
• il1/i!e;Jto 
• 1t1t~Jt;/)<1A <. GaAs LED Cl)~1t': ¥:i~o 

• lIll1tiitt;/)<+~~':IcEO=5nA (typ.)o 

• ,c.~i.~Jt;/)<j~~,: tr• tr =3I1s(typ.)o 

• "'- :z.iMI'f;/)<;h J., Cl)"("[!j]i4Hltat l:11!f;IJo 

• ~~ TO,IS--....,y YHiI\llL 

lJ{ § ~c ~ :if: ~ .lit f:i'L 
:J v '/ -$' . .L ~ 'J -$' 'lltEE VCEO 30 V 

:Jv'/-$'·«-7,'llt1± VCDO 40 V 

.L ~ 'J -$' • :J V '/ -$' 'IIt)f VECO 5 V 

.L ~ 'J -$' . «-7,~)± VEDO 5 V 

:n .. '/ ?i[iifE Ie 50 rnA 

::l\. .. ? ? ~Jl.*: Pc 150 rnW 

tbf1'~lmi,\iJt Topr -25- +85 ·C 

f¥ 'ffi,\iJ![ Tot" -30-+100 ·C 

•• ~£(.J • 7t~£(.J~1i (Ta=25°C) 

lJ{ § ~C ~ ~ 14 
Jlir'lltim iCEO VCE=10V 

it'lltim iCEIL) VCE=lOV. L=100Ix" 

J::·-'/r~&i!lH~: ..lp VCE=lOV 

'f-f!fi~ 8 :ili1ilLA.MH,\,17)50% C: ~ 6 jfjri: 

r.0~H,Ha' tr. tl O2 Vcc=10V. ICEIL)=5mA. RL=lOOn 

:J v '/ -$'fMn.)£ VCE (sat) iCE (LI=lmA. L=500 Ix" 

., )'til~t;j: 1;,- 7' AT >=> ;,- -j' (@iMIl T=2856K) -riMI!iEo 
'2 A 1 '/ T;'- 7' 11 t-.i~I!JE@]tillo 

...1"l.-fSig. IN 
:::::::: 

500 

Panasonic 
-180-

Panasonlc 

J\'ld' 

1.5 

.ljl.i:iL: mm 

4>4.6 ± 0.1.5 

Glass lens 

3- ",0.45 ± 0.05 

~lf! 

5 

3.5 

SOO 

lO 

3 

0.2 

1 EmItter 
2 Base 
3 Collector 

~* .ljif:i'L 
300 nA 

mA 

11m 

deg 

liS 

0.4 V 



<i< 
~ 

'" 

200 

0 

0 

Pc-Ta 

1\ 
\ 

r'\ 
1\ 

.... 80 
-" 
n 
~¢ 
;\';; 

<' e 

rfl 

\ 
0 

~ 
I 

-20 0 20 40 60 80 100 

r!lli!llJiIf Ta ee) 

ICE(L) -L 
VeE lOY 
Ta 25"C 
T 2856K 

0 

•• ,11 
110 00 

Ma If L (Ix) 

100 

V \ Ta=2S'C 

I 

I 1\ 
80 

II 1\ 
\ 

60 

I \ 
0 

I 

0 1\ 
/ \ 

0 
, f\-

300 SOO 700 900 1100 1300 

lilill\: .A (nm) 

IC-VCE 
20 

18 

16 

;( 14 
S 

,::; 12 

lIS 10 

em' 

'" .... 
-" 
n 

I ~\3OPA Ta=2S'C \ " 

V \!SpA 

/V 
~.20pA 

./ \ 1 

,/ ...)!SpA L;e= lSOmW 

/' V ',I ~?J-
~ , .... 1 

--~ I" 
1.= 5}1 A 

00 10 IS 20 2S 30 

::1v7?'~' /?111± VeE (V) 

ICEO-Ta 
100 0 

VeE IOV 

<' 100 
/ 

= 
/ 

0 

1 / 

1 
40 -20 20 40 60 80 100 

limllfhlil.lf Ta ee) 

100 

f 1\ 
L \ 
I \ 

80 

1/ \ 
60 

0 

I \ 
0 I \ 

/ 1 
0 V \ 
30 20 10 10 20 30 

1'l If 8 (deg.) 
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20 

18 

16 

<' 14 
S 

/1000 

V 

:L 
8/ 
6 ..,.. 

~ 4 

2~ 
,,-

0 

. PN102 

"JsJ" Ta=2S'C 

V \ T=2856K 

400 I .. 1 L 
V , 300 I. i 
L \ Pe rlSOm~ 

L.. 
>~OO I. I , 

/ ~ ~~~~I .--
~ ~ -- L;'5~ 

1 
10 15 20 2S 30 

::1v7?'~' )?1I1± VeE (V) 

100 

0 

<' 30 
s 0 

0 

S 

3 

2 

1 

V 

V 

V 

ICE(L) -Ta 

VeE 10V 
T 28S6K 

,.....L=SOO I. 

200 I. 

100 I. 

V-
I-"'" 

40 20 0 20 40 60 80 100 

. ... 

O. 

tS:: 

.1 

lim lilllJiJJ!: T a ee ) 

Vee=10V 
T.=2S'C 

.':.::.!~ 

- [:1001 

.0 10 

Panasonic 



PN106 

.~ ~ 

• iDi~lto 
• r;t~illtiJ'il~': tr =3.5Jls (typ.)o 

• mlnJ!f1!;lt*fftiJ<iJt<. 1tA.1J1:1f~JH:;f1Jm-r·t' ~o 

• --':'-A~'f~Jfh'-rm-i}c7)iH.1};>I)<-r't' ~o 

• ~~.*lE~ (Ta = 25 °C) 
lj{ § ~c .'% :u:: f?i .ljl. fir 

~ v 7 ? • .:r.. ~ .y ? 'ilEE V".o 30 V 

~V7?'--':'-A1lEE VeRo 40 V 

.:r.. ~ 'y ? • ~ v '7 ? 'litEE V,.co 5 V 

.:r.. ~ "J IJ • «'- 7-."iI!± VEBO 5 V 

~v 7?1ItiJlf. It 20 rnA 
.. 

~ v 7 ?tft*: Pc 100 rnW 
tbf'F PriJ 1m i:.1t Topr -25- +85 'c 
fl,Hfi:.1t T stg -30-+100 'C 

• 1I!ltt-.J . *:¥tt-.J~1i (Ta=25 'C) 
lj{ § ~c .'% ~ f-t-

1li7liJ1t lew VCE = 10 V 

1t"lltiJlf. IC>.(L) VcE =10V. L=1001x·' 

t'-1!f1!;ltit£t Ap VCE = 10 V 

"*fi:1fl 8 ~iOCA~t~0)50% C >d: ~ 1fl~ 

J:.JI.lliHdl tr *2 
Vcc=10 V. IeE(L)= 1mA 

T~fti!fllll t, •• RI.=1000 

~v1?ft:!!fIl1ltEE V e~(s.t) IeE(L) = 1 rnA. L=1000 Ix·' 

·'J'tiI.Ut7'/7'AT/7/7'" (tgi!lll T=2856K) l'iJla:u::o 
oz;q 'J"f;; l' ~ -1 hiJla:u::lEI~o 

..r'L iSi
:: {' Vee 

Sig.OUT 
500 RL . ' 

(J....tJ'{}v;z..)...r-L 

Jf3:.:.' --. ----90% 
" , 

( "'tJ,<}v;z..) , f---~ ---10% 
W ,II II 

td; ~ :: 
tr .,{ .......... -tf 

td: ~h.II\1!11l 
tr : J:lf.il\frdl (J'tiliJtti1<t'- 7 fm:<7l 10 %i1' t, 90 %I::J:lf.T Q il\frdl) 
t,: r~il\frdl (J't'llinWt'-7fm:<7l 90 %i1'1? 10 %I::r~TQil\frdl) 

Panasonic 
-182-

Panasonic 

... o 
+I ... 
..; 

:li'J' 

0.3 

ljI.{[ : mm 

~4.6±0.15 

Glass lens 

3- </10.45 ±0.05 

</I5.75max. 

1I$ 
1 

0.6 

800 

10 

3.5 

5.0 

0.2 

1 Emitter 
2 Base 
3 Collector 

:li* .ljl.f21: 
100 nA 

rnA 
nrn 
deg 

JlS 
JlS 

0.4 V 



Pc-Ta 
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1000 
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1 

10 V 
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"' .:: 
iJS • ~ 

0.1 IL 

0.01 
-20 0 20 ~ 80 80 WO 

Iilllll1.!ltJ: T. ("C) 

;;: 
~ 

" " '" 

*' j 
~ 

;;: 
~ 

g 
.:: 
1lS • ~ 

. .... 

ICE(L)- VCE 
8 

T.=25·C 

6 

L=IOOO ,;.... 

4 
~ ~ 

..... 
tlX i"'" --

I _r-r-t[. I- '--
",. ...-

2 -I- 3~ --

- IJo Ix- -
0 

50 Ix 

0 4 12 16 20 24 

10 0 

0 

0 

3 

I 

O. 3 

I 0: 
-40 

VeE 10V 
L 100 Ix 

~ 

o 40 80 120 

Iillllli.!ltJ: T. ("C) 

tr -ICE(L) 

~~. Vee 10V 
::::': Ta 25'C 

1000 

-
~ 

~E = 
100 

::--- = lkl 
0 

JOIl= 

IU 

O. I 
0.1 )0 

:lI':~ffli: ICE(L) (rnA) 
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PN106 

10 0 
VeE 10V 
T. 25·C 

11111 T 2856K 

10 111111 1111111 

I 

O. I I 

11111 

I 11111111 0.0 
10 100 1000 

~~ tJ: L (Ix) 

100 
/ r\ VeE=IOV 

Ta-25'C 

80 I 

J 
~ 

60 
rFl 

\ 
I \ 

I!!l 
~ 40 
~ 

I 
.IE 1\ 

20 I 1\ 
II \ 

o \ 
200 400 600 800 1000 1200 

l11i~ A (run) 

tf-1CE(L) 

Vee 10V 
Ta 25'C 

10 ........ 
IIJrnl~r 

b-

~ 
f= 
r-

II 0.1 
0.1 10 

:lI':'1Itiifi ICE(L) (rnA) 
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PN10.7, PN108 

• ,*:At 
• ifj~lJ£: ICE(l) == 5mA (min.) (L== 100 Ix (7) C E<) 0 

• rr;~jflJ£;/}<i!p : tr ==5Jls (typ.)o 

• PNI08 'i"'-::l..~.:r~1f:I~'-Crn-'i}(7)ilt1b')<-C·E<.Q o 

Jfi § ~c * Jl:: ~ 
;;J v 1? . .x. ~ '"/ ?1!1± VCEO 20 

;Jv1?·"'-::l..1lEE VCDO • 30 

.x. ~ '"/ ? . ;J v 1 ? 'ilJ± V ECO 3 

.x. ~ '"/ ? . "'-::l.. llEE V EDO • 5 

;Jv1?llillf Ic 30 

;J v 1 ?tJl~ Pc 150 

IbftamtlmiAIt Topr -25- +85 

f*ff:i.l1J£ Ts .. -30-+100 

• PNI080nIy 

Palnasonic 
-184-

lfl. fj'[ 

V 

V 

V 

V 

mA 

mW 

"C 
·C 

Panasonlc 

PN107' 

M 
c::i 
+1 
M 
..; 

4>4.6±0.15 

2.54±O.25 

.lj!.ilt : mm 

Glass. lens 

2-4>0.45±0.05 

1/>5.75max. ' 1 : Emitter 
2: Collector 

PN108 .lj!.ilt : mm 

4>4.6±0.15 

-.------1 ....... _+_. ~f Glass lens 

.5 
/! .. 
"'!.L.-_.1jI 

4>5.75max. 

3- 4>0.45 ± 0.05 

1 Emitter 
2 Base 
3 Collector 



JR § ~c 7} * it-
Ilff1tillt ICED VeE=lO V 

jtlIiJlt ICE(L) VeE =10 V, L=100Ix" 

1:."-7~lti&:~ Ap VcE =lOV 

*"1iI~ (J ~ii1i:A~tB#(7)50% C: >i 9 f131.l 
l:~~1111 tr *2 Vcc=10 V, ICE(L)=5rnA 
l'~~/IIJ t,'2 RL=100 0 

:1v7?~;ftlftEf VeE(saU ICE(L) = 1 rnA, L=500 Ix" 

·'J't~Ij:?/?";:t.T/7/7' (fSi.!Vf T=2856K) l"iJIIIJ:E:o 
02 A 1 J 1-;" 7" '11 hiJltlJ:E:@]~o 

to : i!lhlli?rdl 

~
cc 

Sig.OUT 
RL 

tr : J:.Jl.lli?rdl( J't'llt{,,:i.p t::'- ?1«cn 10 %1J' ~ 90 %1::J:.Jl.T QIli?IIIl) 

t,: -r~IIi?/IIJ(J't'llIJtEiJ't::'-?1i:cn90%iJ'~ lO%I::-r"TQ_/llJ) 
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16 
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Jl,Jlj!lIil.i'li' T. (t ) :Jv7? .~:: ,/?1;EE VeE (V) 

-185-

PN 1 07, PN 108 

~/j, ~f\!! ~* !jl{:i'L 

0.05 2 pA 

5 15 rnA -
900 run 

10 deg 

5 ps 

6 ps 

0.3 0.6 V 

~~ VeE 10V 
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300 T 2856K 
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100 ~~ 
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1 
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100 300 1 000 
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Panasonic 



ICEo-Ta 

V" 10V II 

:( 
-:, 

0 

'" ..:: 
ij5 
If 
jj1' 

10 

o I 

o 01 

o 001 
-20 

V 

Panasonic 
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PN107; PN108 

12 0 I VcE=IOV 
T.=2S"C 
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PN 1 07F,PN loaF 

• ~ :lit 
• 7 '7, ~ r7 -( ;, F - $' l' 7"-C', J't,¥,,f- t (7)ii1-@-'ittJ' ~ Po 

• ~:M.*lE~ (Ta = 25 °C) 
rj § ~c 7} i.E l1i .lj.!. 

:Jl;77'·.J:.~ " $'1!tEE VCEO 20 V 

::Jv7$'·--'::'-A,'lIt1± VC80• 30 V 

.J:. ~ '/ $' . ::J v 7 $''lItEE VECO 3 V 

.J:. ~ '/ $' . --'::'-A,1!tEE V E80· 5 V 

::J v 7 $' 'lItiit Ic 30 rnA 

::J v 77'U!*: Pc 150 rnW 

fJJf'F/ijj lHI i.lilt Topr -25- +85 "C 

f¥ffi.lilt T st« -30-+100 "C 
• PNI08F only 

-187-

flI 

Panasonic 

PN107F .!i1{]):: mm 

tj;~15 
..... Glass window 

",y---ir--l"'''/~ 

~ j! 
... ,'-t---~~ifF!. 

I ~ 

, -I t--2- tj;0.45 ±0.05 

2.54±0.25 

l.j±0.15 ~±0.2 
45±3' . .--L 

.2 1 

tj;5.75max. 1: Emitter 
2: Collector 

PN108F .!i1{]):: mm 

tj;4.6±0.15 

r-:1.--Glass window 

~ J I ... 

f--3- tj;0.45 ± 0.05 

--'- 2.54±0.25 

1.0~0'15 . 
~O 45±3' . ~ l . -f{:. 

tj;5.75max. 
1 Emitter 
2 Base 
3 Collector 

Panasonic 



JJ[ § ~c 7} * {.if: 

Pffltiitt IcEO VCF.=10 V 

1G1liitt ICEll) VCE=lO v, L=100Ix·' 

t"-7~~iJtB: lp VCE=lOV 

~filjfj (J ~i1iAMail'V')50% C ~ ~ jIjlf 

l:.Jl.~1Ul tr *2 Vcc =10V, IcEll)=5rnA 
""F1It~1Ul t,*2 RL =100 n 
:Jv7?i&fDtl± VCEIS •• ) ICEIL) = 1 rnA, L=lOOO Ix·' 

*' J'tiliil±?:;..-:7"A j":;..- 7 /'7' (@.i!AJi T=2856K) -C'I~IJJ:Eo 

02 A 1 'J 1- ;.- 7 '11 k i~IJJ:E[!jJRfc 

t.. : lIh._rdl 

~
CC 

Sig.OUT 
RL 

tr: l:JI._1IIl (J't.~1';'l:'-711c7) 10 %1';'':' 90 %1.:l:JI.-tl,_rdl) 

t, : r~_rdl (:Yt.~1';rl:"-7.c7) 90 %1';'':' 10 %I.:rlli-t- 9~rd!) 

200 

§: 160 

-5 

0:: 120 
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'" " 80 
.> 
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~ 40 
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-20 

Panasonic 
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...... 1-1--
lol L-r-2 ;: .... :r 

50 Ix r-
0 

IO Ix 

12 16 20 24 

:Jv7'1·.I.~ 1'1111:8: VeE (V) 

-188-

PN.l 07F, PN10aF 

:IIi + 

0.4 

100 

;(; 10 

E 

I 

0.1 

0,0 I 

Vc< 
T. 
T 

I 

~1f! :IIi * lj!.fj'[ 

0.05 2 JlA 

4 rnA 

900 run 

40 deg 

8 Jls 

9 Jl,s 

0.3 0.6 V 

10V 
2S'C 

2856K 

V 

V 

10 30 100 300 1000 

~ll Il L (Ix) 
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PN107F. PN108F 

120 
Vu=IOV I 
Ta=2S"C 

100 
/ 1\ 

\ 
II 
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1 
0 
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1 

0 / \ , 
0 V ~ 
200 400 600 800 1000 1200 

1& * ). (nm) 
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Vee 10V 
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L IkQ I-
5000-
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1000 

I 
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Panasonic 



PN108CL 

.M ~ 
• i'IIi~Jt:ICE(L)==3.5rnA(rnin.) (L;=500lx(/)c~)o 

• mfliJ!!iJt~f.l:7J<Lt <, ftP-'<"T~'. 
• J;(:;~jl!!Jt7J'jl!!~': t r ==5ps (typ.). 

• --.::....:A.t,liTa-ffl~'-rm~(/)i!H~·7J<L·~ ¢. 

• 'Hf~ (~~7J<i!!;H /~'/ 7-:; 0 

• ~M.*~~ (Ta= 25 'C) 
J]t § ~c 7} :lE: ~ 

::1 v '7 ? • :r... ~ '/ ?'CI± VCEO 20. 

::1v'7?·--'::-A.'C1± VCBO 30. 

:r... ~ .'/ ? • ::1 V '7 ? 1l1± V.co 3 

:r... 2. ./? • --'::-A.'CI± V.BO 5 

::1v'7?tllt Ic 20. 

::1v'7?tA*: Pc 10.0 

tbtFJi!3iH1 i:.Jt Topr -25-+85 

i*1fi:.Jt T st• -30.-+100. 

• .~f(.J . ;'t*tAM~ (Ta = 25 'C) 
J]f § ~c 7} * lfi'Cii1f. IcEo VcE =10, V 

J't1lii1f. ICE(L)*3 VcE =10, V, 

t:- '7 !!iJtiJt~ A.p VcE =10V 

~ {5L 

V 

V 

V 

V 

rnA 

rnW 

t 
t 

f.if: 

L=50,0, Ix·' 

Panasonic 

:i:'J' t,* 
0..0.5 

3.5 6 

900 

!j!.fj'[: mm 

1 Emitter 
2 Base 
3 Collector 

fix ~i:[ 

2 pA 

rnA 

nm 

~iitiPl 8 ~iOCAMB#(/)50,% !:: tt -5 Pl& 80. 
, 

deg 

..t.Jf.~1Yl tr*2 Vcc =10V, ICE(l)=5rnA 5 ps 

rllf~rdj t,·2 Rl==lOo,n 6 pS 

::1v'7?~:fDlll± V C[(sat) ICE(L) == 1 rnA, L=lOo,o, Ix*' 0.3 0.6 V 

.. J'til!/i:$':'- '/ AT :.- 7 :.- 7' (fSiliiUl T=2856K) l"lJ!l]lEo 

.. A 1 'J T:'- 'f:$'1 J,.iJ!UlE@]~o 

R S ! Class I Q 
5.0-9.1 >7.5 

let) ffij~i~t1 (MIL-STD-202D) O)i!iaiE/ilEfto 

Panasonic -190-

t,,:iIlttllljllll 

tr : J:#lIIjrdl (J'tlliM.iJ't·-'7iiiG7> lO%iJ' to 90% 

1:J:#TQIlljIlll) 

t, : ""F""IIIj/IQ (J'tlliJliJ< t"- 'J ii:G7> 9O%iJ' to 10.% 

1:""F""TQIlljIlll) 
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Panasonic 

PN109CL 

1j!.{j'[ : mm 

'" 
• ~ :I: 

<:> 

• itilfilt: ICE(LI = 2 rnA (min.) (L= 500lx !l) C ~) 0 

+I 
~ 

"'~~~=~~~~ 
• mrt.Jlfilt~i'1:1J(rZ <. 1t~'-'(:>TPo 
• Lr.;~itlt1J<j:f ~, : tr =5 JlS (typ.) 0 

• --<-Am+?:m~'-rffl{}!l)ift{t1Jf-r-~ 7.>0 
• +If~ (i*i~1Jf1!1;;H' >~,~ ""-:';0 

• oHJB't l '(> I*JfIMijfjO)tliffio '. ~~.*~~ (Ta = 25 °e) 

lJl § ~c j} 

::J v >; ? . ;r:. ~ "I ?'!t1± Vet-o 

::Iv>;?·--<-7,.'!t1± VCDO 

;r:. ~ " ? . :1 v >; ? 'ilt1± V.co 

.1:. ~ " ? . --<- 7,. 'lIt1± VEBO 

::J v >; ?tlLiiIE Ic --
::Iv >; ?fj;{~ Pc 

tJJf'Flt!;J Imi.lilt Topr 

f¥ffi:ilt T ... 

•• tttf.J • *~tf.J~tt (Ta=25 DC) 

tJ{ § ~c j} 

iiff'lltiiIE lew 

:i't'ltiiIE lCE(u 

t.°->;~ltiJH~: Ap 

-*,1iQ:JlJ (J 

_Hf·1Ji!t1YJ tr *2 

r~lJi!tr,,' t,'2 

::Jv>;?~fI]'!t1± V CE(sat) 

'iE ~ -fft 
20 V 

30 V 

3 V 

5 V 

20 rnA 

100 rnW 

-25- +85 t 
-30-+100 t 

~ f~ 

VCE=lOV 

Vu=lOV. L= 500 Ix *' 
VcE=lOV 

!@iitAMJJ<f0)50% c IJ: {, JlJrJr 

Vcc=lO V. IcE(u=5rnA 
I RL=1000 

ICE(u=lrnA. L=1000 Ix*' 

~>J' tl!i~ 

0.05 

2.5 4 

900 

80 
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0.3 

1 Emitter 
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3 Collector 

iii * _fft 
2 JlA 

rnA 

nm 
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JlS 
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0.6 V 

., "l'til~H;t ? ;; 7' A. 7 ;; "7 ;; 7' (~iM.1i T =2856 K) 'N~IJ:lEo 

.2:A 1 "/ f-;; 7' '71 hi~U:lE@Ul\o 

Panasonic -192-

t.: ilh~1IIl 
t, : l:j}~rdl ("l'tltliff.iJ<t:- :7f~!TJ lO%iJ' t, 90% 

I:l:j}1"'Q~IIIl) 

t, . 1'1lt~rdl ("l't'il1ilti1' t· - :7 {l!TJ 90%iJ' t, 10% 

I: 1'11*:1" Q ~rdl) 
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PN109F 

.~ ~ 
• 77''1 r':7{;; F-1Y17"1'. J't'f:*CV')~1t'/'1hf~po 

• i'iJflJ't:h·;; r 7 {1J.,1Y a-P-Jifl. $'HiLJ'tV')~~hf';!i''iPo 

• ~.-:7 ~l.liBl*hfm<$'H~J't~-TI:~-fr-t 7.> : Ap=900nrn (typ.) 0 

• JiC,1Hll.lhfi!'\ : tr=8}lS (typ.)o 

• :IU~f.;. ~m,p:/'1o 

tJ. § ~c ~ n:: ~ .Ii! f[ 

:1 V :7 17 • L ~ ''1 17 111±. VCEO 20 V 

:1 V :7 17 • «-A 111±. VCDO 30 V 
, L ~ .;; 17 • :1 \; :7 17 1!i1± VECO 3 V 

L ~ .;; 17 • «-A lit1±. VEDO 5 V 

:1 V :7 $' lItiift: Ic 30 rnA 

:1 v :7 $' tli~ Pc 150 m\V 

tJJ f'F IWJ IHl ifuil.l Topr -25,..-+85 ·c 
f¥ffi,lll.l Tstg -30-+100 ·c 

" 

JJi § ~c j} ~ 

alilltiift: ' ICEO VCE=lOV 

J'tlltiift: ICE(L) VcE =lOV, L=100 Ix" 

~. - :7 ~l.liBl* Ap VCE=10V 

ft!' 

I 

0 

E .... 
N 

Panasonic 

:lfH' 

0.3 

'4.6±O,15 , 
.ljl.1:iI : mm 

Glass Window 

~L V-

! 
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, 
I" 

~-:-

tf~ 
0.05 

900 

'-3-flO.45±O,05 

~* 
2 

Emitter 
Base 
Collector 

.li!f:i'l. 
p.A 

rnA 

nm 

-¥fillJ () ¥JE[,Mtai'j0)50% C 'i 7.> 1IJ1.l 40 deg 

l:nai'j",' tr *2 Vcc=10V. ICE (L) = 1rnA. 8 p.s 

r Il*a# roll t£ '2 RL=100n 9 p.s 

:1 v :7 17 ~~;f[]lItrf VcE(sat) ICE (L)= 1mA. L=1000 Ix" 0.3 0.6 V 

.. :l'till;l: $' ;, ::r AT;' '7 /'1' (@i!alt T=2856K) 1'iJlIJ1i::o 
•• A1''jf';,::r$'1hiJI~1i::@l!l\o 

Panasonic 
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t. : jj,tlllHdl 

t, : J:~lI;Jrp' (J't'lliitf.iJfl::-:7 {jiG') 1O%iJ'':' 90% 

1.:J:~TQlI;Jrdl) 

t, : rll$lI;Jrdl (J't'iltijffiJ' 1::'-:7 {jiG') 90%iJ'':' 10% 

I.: rll$T Q II\¥rdl) 
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PN109F 
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PN109L 

• ~ :& 
• iWi~J.t: ICE(Ll=3.SmA (min.) (L=100 Ix00e: ~)o 

• nr'l'l1th 'J r 7..( }[.,?' ~p;jiiL. 7HiL1tO)J3Wi.lf1>~po 

• \:::'- '7 ~J.tiBt~i.lf$7~~1t~+t:~1tT ~ : Ap=900nmo 

• r.t~3!J.t i.lf3! p : tr= SJls (typ.) 0 

• ~n1fll. iWi{~*fltto 

lJi 13 ~c 7'; Xi:: t?t 
:1 v '1 '1 . .L ~ 'J ?' 'l#J£ VCEO 20 

:1v'7'1·"'-7-'CEE VCBO 30 

.L ~ 'J '1 . :1 v '7 ?' 'CEE VECO 3 

.L ~ 'J'1 . "'-7- 'CEE VEBO S 

:1 v '7 '1,'Cifit Ic 30 

:1 v7 ?'tM<:: PI' 150 

fIJ ft mJ IH! iMIt Topr -2S-+85 

f¥d'fiAiJ.t Tstg -30-+100 

lJi 13 ~c 7'; ~ 

ilJ!1Iifit ICEO VCE=10V 

1t1lifit ICE(L) VCE=10V. 

\:::'-'7~J.tiBt~ Ap VCE=10V 

-fll. 

V 

V 

V 

V 

mA 

mW 

'c 
'c 

1'1' 

L=lOOlx·' 

Panasonic 

li/l' 

3.5 

111{),[: mm . -

I Glass Lens 

V 
V1 X 

! 
I 
, 

II--i !1-3-~0 45±0 05 , 
-'-

2 54±O 25 

"'1$ li* 
0,05 2 

900 

/ 

[mItt"" 
)la", 
Collectol' 

_fll. 

JlA 
-

rnA 

nm 

~flijlj (J . ¥Wl},MB;fO)SO% e: ~ ~ jljJ.t 10 deg 

J: ftB;f",' t r • 2 Vcc=10V. ICE(L) = SmA S JlS 

-ril*B;fr .. , tf .2 RL=100.o 

:1 v' '7 ?' ~fIl1lr£ • , VCE(sat) ICE (L)= ImA. 

.. 7't~1j:1/7"Ar/7;"-7' (@.i,Il/.tT=2856K) -r'iJlUiEo 

.. A 1 '~7-;"- 7" 11 hil!lJiE@l1ll\o 

-IL *Si~ 
50nt 

6 J1.S 

L=SOO Ix·' 0.3 0.6 V 

td : il:t1.~r .. ' 
tr: ..I:Jt*r .. , (J't'lltiJtt>'J't"-:7iit010%>'J'':' 90% 

1:..I:JtTQ*r .. ,) 

~:T~*~ ~miJtt~t"-:7~~90%~':'W% 

I.:T~TQ~r .. ') 

Panasonic -196-
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I-f--I-' 

_~I~ 
t-' 

10 Ix 

o 8 12 16 20 24 

::J v 'J 51·J. ~ ·/511ItfE VeE (V) 

< 
E 

::; 
;;; 
u 

100 

0 

0 

0 

0 

S , 

3 

2 

I 

1000 

. 30 0 

10 0 

! 3 O 

0 

3 

1 

O. 3 

ICE(L)-Ta 

VeE lOY 
L 100 Ix 
T 2856K 

l-

20020406080 

);¥J1l!I1,,1f Ta ee) 

Vee 10V 
T. 25"c 

RL Ik t-

RL-500 

nTTlll 
RL 1000::: 

--

I O. 0.03 0.1 0.3 10 

*'1Itlili iCE(L) (rnA) 

-197-

PN109l 
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PNll0 

• *4 .ft 
• il1Ii~lto 
• -st1t~Jttl'lA~ '0 
• GaAs LED (?)1t1tl: J1tilo 
• ~~i!Jttl'i,!I!~': t r , t,=3.us (typ.)o 

• -"- A i1MiTtI'}' Q (?) -r'[jj]i!~~t 1: ~flJo 

• r.fiial~~tI'IA~' : 6=80 deg (typ,)o 

rJi: § ~C ~ 

::J v '7 j1 • .I. ~ ';I yo1tfE VCEO 

::Jv'7j1·/'{-;J...fE V CBO 

.I. ~ 'Y j1 • ::r V :7 yo 'fifE VECO 

.I. ~ 'Y j1 • /'{-;J...fE VEBO 

::Jv:7j11lmt Ic 

::J V '7 j1tA*: Pc 

tbf'F~lmi.l:.Jt TOPT 

f¥ffi.l:.Jt TSII 

rJi: § ~c ~ 

lfif1tVlt IcEO 

1titiilE ICE(Ll 

t:'-?~JtiJt.* A.p 

~fi:~ 6 

1:-1f.~rdl tr *2 

~II*~JIII t, *2 

::Jv'7j1M!;fD'Il1± VCE(saU 

IE ;f* !jj. IJL 

20 V 

30 V 

5 V 

5 V 

20 rnA 

100 rnW 

-25-+85 ·c 
-30- +100 "C 

* 14-
VcE =10 V 

VCE =10V, L=500 Ix" 

VCE =10V 

*@:A~tB#(7)50% C: ~ ~ jFjJt 

Vcc=10 V, ICE(L)=5rnA 
RL=100 n 

'ICE(L)= 1 rnA, L= 1000 Ix'] 

Panasonic 

:~+ 

0,8 

llif:[ : mm 

~ = I--!--I-r~ Iii 

~$ 

0,05 

2 

800 

80 

3 

3 

0,25 

~ ..;. 
N 

C! ... 
+1 
o 
.0 

~ ___ .L:.'" 

2,54 

1 : Emitter 
2 : Base 
3 Collector 

iii*. !jj.fJL 
1 .u A 

rnA 

run 

deg 

10 . .uS 
10 .uS 

0.5 V 

Uj'tjliilJ:?:..-7"7,,7':"-"7:..-7 (@i..lll.m: T=2856K) 1'ilI~:xEo 

.. ;J.. -{ '7'r;'- 7 Y' -{ A ilI~:xEIEI~o 

J""L. iSj~ {CC 
50n Sig. OUT 

RL 
, . 

Panasonic -198-

to : ~tLlI#rolJ 
tr: .Hl-II#JIIl (j't'illAtiJ't'- :71i1!c7) 10%iJ- to 90% 

I:J:J/-i" l>II#JIIl) 

t, : "f~lI#rolJ (j't'illi.iJ< c- :7 1iic7) 9O%iJ- t, 10% 

I: "f15ti" l> II#JIIl) 



~ 
.5 

0':: 

<1< 
~ 

'" ~ 
-' 
n 
t4: 
~ 

120 

100 

80 

60 

40 

20 

o 
-20 

10 

I 

00 I 

000 I 

Pc-Ta 

, 
1\ 

1\ 
1\ 

\ 
\ 

I 
J 

20 40 60 80 100 

~/!Iltlilf T. ("C) 

ICEo-Ta 
VCF 10V 

II 

V 
- 40 20 20.0 60 80 100 

/B]lllh,\lll Ta (·C) 

PNII0 

ICE(L)-L 
2 

Ta:2S·C 
P, -IOOmW \ T:2856K 

0 
l-iP)f, 

<: 
E 

v ~ 8 
,,~ ,,~ 

/ V~, , ... 
:< 
E 

/ / V ,'); '7" 
6 

V ~.P ~-i/ ./ ). 

~ .V / /" ./ 
~ 

V, ,/ ./ ./ ..... ,/ ~o01.. 
21/ 

./ ..... ~ ~ -,..-

f' --I-" 
i--~ 

0 
,/ - 100 I. 
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PNlllW 

• *,;1: 

- itIi!!;lto 
... %1t!f:It1J'J1;:~ '. 
- .....::- ~~IIH'1J( I, Q c7)l'[jj]~~Ii'r J:fi!;fiIJ. 
_: :tIi(i'iJ!/'if'I11J'J1;:~' : 8=80deg. (typ.). 

lJi 13 gc * 
:1 V 7 ? • .I. ~ ';1 :$' 1IJ± VCEO 

:1 V 7 '1 . -"'- A 1IJ± VCBO 

.I. ~ .~ ? • :J V 7 :$' _J± VECO 

.I.~ ~?'-"'-A_J± V.80 

:1v7'1'1tiM. ~e 
:1 v 7 7tj(~ Pe 

fJJft Jr.llm i~Jt Topr 

1*ff:illJt Ts .. 

• 1I~tr..l • *:!f!tr..l~tt (Ta=25 0c) 

lJi, § gc * lIll'ltiAi lew 

J.E: f~ .ljl. fj'[ 

20 V 

30 V 

3 V 

5 V 

10 rnA 

100 rnW 

-25-+85 ·c 
-30-+100 ·C 

* 14' 
VeF.=10 V 

1t'ltiM. lew.) VeE =10 V, L=500 Ix" 

1::."- 7 !!;ltilt-R 1p VeE =10 V 

'~fiRfiJ 8 ~@:AMB#0)50% C ~ ~ jlj Ii: 

J:~li\fllll tr '2 Vec =lO V, leE<L)=5rnA 

r!l*li\fllll t r • 2 RL=lOO n 
:1v7?tif[]1t!± VeE(.at) IeE(L) = 1 mA, L=1000 Ix" 

oJ 7til5lli ? ;,- :7" AT;'- '7 ;,- 7" (t'iil!!l: T=2856 K) "Z'iJltl:iEo 
., A -1 'J -T /' :7" 'I -1 1. iIItl:iE@]~o-

J"l.. fSi~ {CC 
Sig. OUT 

son RL 
, , 

t. : iIltlll#rdl 

(J...1J/<I~A)..r-L 
i ~--'-90% 

Ufl1J'< II, 7, )-+ .. H---~~--lO% 
td -; i; ~: 

tr.....rt- --tf 

t, : J::ltll#rdl (7t1tVfE;I)'1::."-71i/!.cn 10 % ;I)'," 90 % 1= J: Jl-T ,",II#/IIl) 
t, : r~II#/IIl (7t'itVfE;I)' 1::."- 71i/!.cn 90 %;1)'" 10 % 1= l;~T ,",II#/IIl) 

Panasonic 
-200-

Panasonic 

:I:/J' ~~ 
0.05 

4.5 6 

900 

'.80 

5 

6 

0.3 

.\jl.flt : mm 

2.54 

1 : Emitter 
2 : Base 
3 Collector 

:1:* .ljl.f.j'[ 

2 JlA 

rnA 

run 

deg 

15 JlS 

15 JlS 

0.6 V 
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-201-

..: 
E 

PNll1W 

10' 
VeE 10V 
Ta 25"C 
T=2856K 

10' 1111 
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I .0' u)a 

~ff fit L (Ix) 
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PNl15 

• ~ Jlt 
• iWi~It, 
• m"'I~It~1f£iJ'l.t <, GaAs LED i:: ~.g.T ~ : () = 35 deg (typ.), 

• Lc.:~i!ltiJ'jl!!\' : t r =5J.ls (typ.), 

• -tT1 n:.:z.->~,/7-s.-'o 

tj{ § ~c * 'iE m -lil f:li: 

::J v :7 ? . ;r. ~ '/ ?tl± V CEO 20 V 

::Jv:7?·"'-7..1t1± V CBO 30 V 

;r. ~ .~ ? . ::J V :7 ;?1t1± V ECO 5 V 

;r. ~ '~ ? . "'- 7..1t1± V EBO 5 V 

::J V :7 ?1tiJt Ie 10 rnA 

::J v :7 ;?tl~ Pc' 100 rnW 

fbf-'FlSiitili.iiii lopr -25- +85 ·c 
-

f¥"ffi.\ilt Ts," -30-+WO ·c 

rJj § ~c * *= 1'1'-
IflHtiJii. lcEO Vo=10V 

1tiltiJii. ICE(L) VCF.=10 V, L=lOO Ix" 

c-:7~lti!li:lf .t p Vo:=l0 V 

-~fi/ljlj 8 ~~AMa<f0)50% C 1 G jljJjt 

l::.JI.II~trdl tr *2 Vcc =10V, IcEO.,=5 rnA 
Tll*lIi¥r .. , tr '2 R, =1000 

::Jv:7?~;fUt1± V (E(Sat) lCE(u = 1 rnA, L = 1000 Ix *' 
"1til~':t?;; 7' AT;; '7;; 7" (@iMtffl: T=2856K) -c'iMtl'iEo 
*' A l' 'J 1-;; If'} l' J..iJ\IJ'il::[!l]JllIo 

..J""L iSlg~ {CC 
Sig. OUT 

500 RL . , 

(J...1J 1 ' ,VA)0 
: ~---- 90% 

( 1fj1J1"vA)~f---~\...--lO% 
t Il I I I 
d-' ~ ,I 

I I, 'I 
tr......,l- --tf 

td )ltL~rdl 

tr l:lt~r .. ' (1t1ltVff.tJ'c-:7fii<7) 10%;1]'" 90%':l:Jl.T.Q~r.ll) 
t, : r~~r.ll (1t'llVff.;I]' 1::- :7fiB<7) 90 % ;1] • ., 10 % ,: r~T Q ~rdl) 

Panasonic -202-

Panasonic 

.: 
. 's 

" on 

.ljl.fiL : mm 

3-0.45 's '" 3-0.45 
±!>.2~~1- ;: .... ±0.2 

1 2, 3 
~ 

1.27 1.27 

~/J' fJ1f! 
0.02 

2.0' 4,5 

900 

35 

5 

6 

0.3 

1.2 

1 EmItter 
2 Collector 
3 Base 

~* -lilf:li: 
2 J.lA 

rnA 

nm 
deg 

J.lS 

J.lS 

0.6 V 
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PN115 
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PNl16 

.~ ~ 
• ;Wj!~lto 
• 1~1oJ~}jO'fi1i.1"I:t<, GaAs LED c~-fr-t~ : 8=70deg (typ.) 0 

• r.c;;~~,Ij(i.lt~p :.tr,tf=8}1s (typ.)o 

• ~1 F~.2--/~'J7-;/o 

rJi § ~e 7-} :lE m • {[ 

~ l..- -7 ? • .L ~ 'J 111[!± VCEO 20 V 

~l..--7?/'i;-;J,1I[J± VCDO 30 V 

.L~ 1?·::1v-7111[!± VECO 5 V . 

.L~ 1?·/'i;-;J,1I[!± VESO 5 V 

~l..--7?'l!tii1t Ie 10 rnA 

~l..--7?m~ Pc 100 mVI 

jl]fF)f,J lllI i.iiJl' Topr -25-+85 ·C 

f¥ "fti.iiJl' T". -30-+100 ·C 

• .~tt..J . 7t~~~tt (Ta=25°C) 

rJi § lie 7-} 5R f4 
Iil\''l!ti*' ICED VeE = 10 V 

1t'l!ti*. lew.) VeE = 10 V, L= 100 Ix· 1 

1::."-1'~Jl'iJt~ Ap Ve.= 10 V 

*ftlftJ 8 :@~A;ta*(7)50% I:: ~ -3 ftJ,Ij( 

..I:~,*rdl t .2 r . Vee =lOV, leE(L) = 1 rnA, 
r'~,*rdl t, '2 RL =1000 

~l..--7?~;f[J'iltEf Ve'(sat) lew.) = 1 rnA, L=1000 Ix"' 
0' :tt~'j:?;; :7;J, f";; 7;; 7" ("@.iful.1l T=2856l() C"i~IJ"lEo 

.. ;J, -{ ./ T;; 7':1 -1 hiJltl"lEf.i!llmo 

.J""L. fSig~ {CC 
Sig. OUT 

son RL 
, . 

t •. iMtlll<Hdl 

(A.1J/<I~7..)~ 
: p:"\----90% 

(ili 11 ~{Jl.- 7~) -+-f~---~~--lO% 
td -: ~ :: 

t r --''- --tf 

tr : J:-1I-~rdl (1ttiJff.")' t."- -7ii1i:(7) 10 %;/.» ~ 90 % '=J:-1I-T J.,~Illl) 
tf : r~~r"' (7t'lliifC;/.}' t."-71i1i:(7) 90 %;/.} • .., 10 % '=r-~-t Q~Illl) 

Panasonic 
-204-

!r 

Panasonic 

3.S±O 15 II ,,± ... , I 
.Ijl.j!L : mm 

21±015 
16±0.15 

11°8:1:01 

.f1+- H---.-+!4+.f 

i 

:ro.45±O.2 t 45±02 

127 127 

~+ fJ~ 

0.05 

0.2 0.8 

900 

70 

8 

9 

0.3 

1 EmItter 
2 Collector 
3 Base 

:lli:k .f[ 
2 }lA 

rnA 

run 

deg 
}IS 

}IS 

0.6 V 
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\'.40... \10= 
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7 • - ",0\\\)14-

- "",'JIl\) ;\'!, 6 . 
5 

""'4\l9r-l 
4 

=3 or 
3 

2 0 i\. 
2 

1 L' ·100 Ix 

00 8 12 16 20 24 28 
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YeF=IOY 
=100 Ix 
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__ f-
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I 

o 0 3 !O 2 60 80 100 12 

tr -ICE(L) 

-205-

PNl16 

YCF=IOY 
Ta=2S"C 

10 T 28S6K 
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60 
ifl I 
lI!l 
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o V .\ 
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PN120S 

~~7tfljIJf!IJ.f1lH m 
LN 6 2 S t O)*-'i JJ.g. n -tt "(-. 7t fljlJ f!IJ.f1lH ~ _li.1t 

• ~ :Ii 
• f,lj~lto 
• m«;I~It!f<f·ttiJ'l1; < ~p~-t"o 
• r.r;~j!ltiJ'j~,,: t r , t, =3ps(typ.lo 

• 'J,M(3¢) k7~ ':;-J/~':;7-~'o 

rJ{ § ~c -if :u:: m -* f:li: 
::1l ... :7 ? . ..L ~ :'/ ? iltfi: VeEo 30 V 

..L ~ ':;?';:Jv:7 ?iltfE VECO 5 V 

;:J v :7 ?1[ii Ie 20 I rnA 

;:Jv:7?m*: Pc 50 rnW 

tiJ f'f@j ll1l iii It Topr -25-+85 °C 

flf',ffi:ilt Tst• -30- + 100 °C 

rJ{ § ~C -if ~ f4' 
Ifllilil. ICED VCE = 10 V 

lUlL)! VcE=IOV, L=2Ix" 
1tiltil. 

ICEIL )2 Vc.=10 V, L= 500 Ix" 

!:o_ :7~JtiJtIf Ap VcE =10 V 

*-fitfIl () :i@i!lAMa.j'i1)50% I:: !J: -5 fIlrt 

r.()~B#ra' tr. tf*2 Vcc=IOV, ICE IL)=5mA, RL=100n 

;:Jv:7?~fDU V CElsat) ICEIL) = I rnA, L=1000Ix*' 

" J'tit\il.J:'7 / 77,,7/"7 =< 7" (@.I1.lrt T=2856K) -e(~IJ:u:o 

'2 7, -{ J 7- / 7 '7 -{ ,t,. i~IJ:u:["]~o 

Class QL RL SL Sig.IN 

ICEILl! (}tA) 3-16 10-30 >24 

ICEI L)2 (rnA) 5 typo 6typ. 8 typo 
-lI-l 

sont 
--

td . ~tlll\fr.' 

M 
c::> 
+ I ... ... 

Panasonic 

Jj!.fj[:: mm 

<f>30±0 2 

V!'\ 
'" 1.-
~t 

~ , 

,p0,45 
, <f>O,30±0.05 -I 

-t 0.05· 

A9+0.15 

W 
1 : Emitter 
2 : Collector 

'"J' tJ~ Jfl* -*f:li: 
5 500 nA 

3 .3 fJA 
.3 rnA 

800 nm 

50 deg 

3 fJS 

0.2 0.5 V 

tr : J:~lI\frdl (J't'lliJltiJ' t'- :7fl!:(7) 10 % iJ'" 90 % t::J:~-t QlI\frdl) 
tr : r~lI\fr.' (J'ttiJltiJ' t,"-:7 fil!.(7) 90 % iJ·., 10 % t:: r~-t Q II\frdl) 

Panasonic 
-206-
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PN1'215 

• ~ ft 
.. 

• m{/~G7)i¥li~'~€iW.i -r·fblt,.)'*~o 

• lIft'i[ifii.7J<fl~~ '0 
• Lc.;~.itIt7J<.it~,: t,=1 J.lS (typ.)o 

• +jf~ (3~) k'7 2,/ :;/{';J7-'/0 

IJ{ § ~[! * :if: ~ J;fl. 1:\i: 
:n .. :7 ? . .r. ~ '/ ?'iltl± V no 20 V 

.r. 2 '/ ? . :::I V :7 ? 'i[1t V,.eo 5 V 

:::Iv:7?'lliiff. Ie 10 rnA 

:::I v :7 ?llt~ Pc 50 rnW 

jlJl'F~l!!lig,1t Topr -25-+85 ·c 
1""';'''* ~ -30-+100 ·C ""TTfPIL/~ 1 stR 

tJf § ~[! * ~ 1'1' 
1I1f1liiff. Ie >.0 VcE=lO'V 

1tlliiff. I CEIL) 
*3 VcF =10 V, L=1000 Ix*' 

t'-:7 ~lti!lift A. VCE ==10 V 

"f-li:jfj e ~W£A~;j'aif(i')50% (: 1d: ~ fli ~ 

J::.Jf.*1111 tr *2 
Vee =10V, ItE(L)=1 rnA, RL =1000 

r~*rdl t,*2 

O'j\';iblil.t?;,-7"7.T;,-7;,-7" (@i,g,JJt T=2856K) l'i~tl'iEc 

.. A -1 "/ f' / 7" 9 -1 .L. i~IJ'iE[if/JljL 

Sig. IN 

:of -... -

Class Q R S T 
I eEIL) (pA) 120-180 160-200 180-235 210-280 

Color Indication Black Red Green -

Panasonic -208-

'" o 
+ I .... .... 

.; 
B 
'" '" .... 

Panasonic 

.{1 : mm 

4>3 O±O 2 

/!"'\ 
'" 
~r 

W 

4>0.45 I--~ 4>0.30 ± 0.05 
±O.OS" m9 ±0.15 

-qy 
1 : ,Emitter 
2 : Collector 

~/J' ~* ~* .ljtf:\i: 
1 100 nA 

120 280 J.lA 

800 run 

30 deg 

1 Jl.S 

1.3 J.lS 
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PN1235 

~"7tfbl.l~.um 
LN62S t O)Mh-etf)1t't"* ~ l' ~; '7 7'; ~.~ 

.~ ~ 

• iUi~/t. 
• lIit'iti1t;l}'Uh '. 
• ~?£:j~/t;l}(j!!v' : t r =3l-'s (typ.). 

• +~ (3~) k7 ~ ';I 1''::';1 7"-~. 

rJi § ~c "* :iE ~ .!Ii flI. 

::I t.- 1? • .:L ~ ,~ ?1t!± VCF.O 20 V 

.:L ~ '" ? . ::I t.- 1 ?'ll!± VF.CO 5 V 

::It.-1?~iJIE Ic 10 rnA , 
::Iv 1?tHc Pc 50 rnW 

jjJft:~ Imia/l: lopr -25- +85 'C 

f¥ ffi.l:./t T," -30-+100 'C 

rJi § ~c "* ~ flJ' 
1I-~1tiJIE Ino VCE = 10 V 

-)'ttiJIE ICEIL) , V CE = 10V, L= 1000 Ix" 

1::-1 !f:/tiJHf .tp VcE =10V 

~filjlj (J ¥jjI[A~tR#0)50% C ~ ~ jljJt 

J:.Jf.~1111 tr *2 

VCC= 10 V, IcMl)= 1 rnA, 
"f~~rdl tf .2 

., Jf;ililUi?;..-:7"A -r;..- '7;..- 7' (fSi.l:.1i T=2856K) 1',Jltl:lEo 

., A -{ ';I 1-;..- :7" $' -{ hiJltl:lE@JUo 

Panasonic 
-210-

Rl = 100 n 

Panasonic 

.lIlf:!L: mm 

4>3.0±O.2 

'" 0 "'! 
+1 c:> ... +1 .... C! 

N 

.; 
's 
Lfl 

~ 

A9±O.15 

W-
I : Emitter 
2 : Collector 

li'J' tllf! li* .!Iifj'[ 
1 100 nA 

400 700 JlA -

800 nm 

30 deg 

3.5 JlS 

5 Jls 
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PN1265 

• ~ :Ii • f.:i!\~1t (ii'Ii!!:1t7 -{ I!,t.,:j~"'l")o 

• 1tA JJ M1t.mt: "-l ii1l:**11: i,)f J; Po 

• JiC;1§:Jt&i,)f)lp: t r==2.5ps (typ.). 

rJ{ § ~c * 1E ~ 
::J V -7 ? • .:L ~ .~ ?iltl.f Voo 20 

.:L ~ '1 J1 • ::J V ? ?'l/tr.f V •. co 5 

::J v? ?'iltinE Ic 20 

J·rM!l.;I<; Pc 50 

IMp ltil Iffl i.lilt Topr -25- +85 

(It!:1fi.li1t T st• -30-+100 

• .~tt-.J • 7t~tt-.J~1'! (Ta=25 ·C) 

lJi: § ~C * §R 

IfIftinE Icw VcE ==10 V 

1t-.tmt lUlL) *3 Vc;;==10 V, 

t."- ?~ltitft Ap VCF.==10V 

lj! 1.rr. 
V 

V 

rnA 

rnW 

·C 

·c 

f'l' 

L== 1000 Ix 01 

Panasonic 

'" o .., 

.ljl.i:iL ; mm 

</>30±02 

I/! "'\ 
I 0 

~! 
+ .... 
~ 

c e 

:.\ill' 

1050 

J' 

</>0.45 
±0.O5--

{3:) kF.:(L) "7;'- 1 
fJ7-i'!:;;-; I 

</>0.30±0.05 .. ~ 

rff9±0.15 

W 
1 : Emitter 
2 ; Collector 

~* :li* lj!1.rr. 
1 100 nA 

2560 PA-
800 nrn 

*llfil 8 *.ii1l:A.M8#"-l50% C ~ ~ fillf 30 deg 

J:.nll!trdl tr *2 Vcc =10V, 
r~lI!tflll tl*2 RL== 100 0 

·':J'timiLt?;.- 7'-z.. T;'- '7;.- -:1' (@.iJ.3.oc T=2856K) l"iWJ£o 
'2 A 1 J T;'- 7'11 hiJId:lE~J1.I\o 

Class Q R S 

ICEILI (pA) 1050-1350 1260-1580 1480-1860 

Color Indication Brown Yellow Pink 

IcE, (.)==l rnA 2.5 pS 

3.5 ps 

t. ; ~11.1I(HdI 
tr: l:M-lli¥/Ill (J'ttii1EtJ't'-?fl(7) 10% tJ·~ 90 % '~l:M-TQIIi¥/Ill) 
tr: rM<lIi¥rdl (:J't'llii1EtJ't'- ?fl(7) 90 % tJ·~ 10 %'~rM<T Qlli¥IIII) 

T U 
1730-2180 2030-2560 

Black Red 

Panasonic -212-
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PN127 

• *¥ * • ~~It, 
• -)tAMt-)t'iltiit'T)j~:.·I11J(~", 

• J;t,~jilt1J'jip: t.=2.5)ls (typ.), 

• IJ'If~ t·7" I) /' ~ ~f&<1)~~1J,:g: ~o 

rJ{ § ~c * :it m .lj!. f:lL. 

::11..- :7 ? . oX. 2 .~ ?'lt1± VCEO 20 V 

oX. 2 '~ ? • ::1 v·:7 ? 'ltFf V,-co 5 V 

:1 V :7 ? 'lti~ Ie 20 rnA 

:1 v :7 ?tR~ Pe 50 rnW 

fJJf'F ~!!II ig,1t Top. -25-;-+85 ·c 
l~ __ ff-i~1t T stg -30-+100 ·c 

rJ{ § ~C * * f4' 
fIl'f'iliit IcEo VeE =10V 

-)t'ltiiIE ICE(LI *3 VeE=lO V, L= 1000 'Ix * I 

1::."- :7~ltitfit Ap VCE =10 V 

*.liiPl 8 ~il!LA~taifG')50% t 1J: -5 Plli 
l:.~,*rdl t. *2 Vce=10 V, ICE(L)=1 rnA 
~Ilt,*rdl t, *2 RL=1000 

Ol7'timll±? /'71. T;"- '7;..- 7' (fSi~1.i T=2856K) l'i~IJ'iEo 

.2 :7.1 ") 1-;'- 7 '11 hiJl~'iEIillUo 

Vee 

) S~OUT .~ . 

.(AtJ;<)V1.~ 

( "'tJ. ~: --- ---- 90% 
j.lJ /""VA 'I 1 

, f---" ---10% 
t Il I I I 

d--, ~ 1/ 
\ I, " 

tr~" --tf .. 

td : jl!tL~flIl 

t.: J::JI.~flIl (7't1liM.1rl::."-1flCl) 10% fJ·?, 90% I:J::JI.-tQ~flIl) 
t, :""fIl4<~flIl (7't1lrncfJ' 1::."-1flCl) 90 % fJ·?, 10 % I:""fIl4<-t Q~rd.1) 

Class Q R s T 

ICE(L) (rnA) 0.8-2.4 1.6-4.8 3.2-9.6 6.4-19.2 

Panasonic -214-

Panasonic 

N 
o 
+1 
00 
N 

O.9R 

.Ijl.fj'[: mm 

~F*~~-+~==~~F== 

:l~d' 

0.8 

~ 
o 
+1 
on 
00 o 

tlifi 
1 

800 

14 

2.5 

3.5 

1 : Collector 
2: Emitter 

-l&:* .lj!.1:[ 

100 nA 

19.2 rnA 

nm 

deg 

)lS 

)lS 



60 

§: 50 

..§ 

~ 40 

~ 
~30 

'" ~ 
-' 20 
n 
{~ 
~ 

10 

0 
-20 

10 I 

10 I 

:( 
c 

10 , 
0, 
~ 

:i 

1 

Pc-Ta 

\ 
\ 

\ 
\ 

J 
I 

20 40 60 80 100 

TMll!lrllJ.t Ta ('C) 

VeE lOV 

f 

I 

I 

,1 
40 80 120 

lliJilIIrJ.l.it Ta ('C) 

0( 
E 

. .... 

ICE(L) - VCE 
5 

Ta=2S'C 
T=28S6K 

J~~"--
..... f- ~ 

r .... ..... 

I 

0 

10 ; 

I 

, 10 
-40 

10 

1 

0,1 

.01 

500 Ix 

2sJ I~_>-
IJ I~_ f-

12 16 20 24 

:J v 7 9,.:r. ~ /9.[£ VeE (V) 

VeE 10V 
T 28S6K 

........ 

o 40 80 

TliJllilrl!.it Ta ('C) 

120 

tr -ICE(L) 

~ VeE 10V 
Ta 2 S'C 

~ J lL 
: =:k' 

0.1 10 

1t'lt1iff. lCECu (rnA) 

-215-

10 5 

10 

g 10 
:i 

. 
, 

2 

10 
10 

100 
VeE=IOV 
Ta-2S'C 

0 

0 

J 
I 

20 

0 

PN127 

VeE 
Ta 
T 

10' 10' 
!!l! 11 L (Ix) 

/ 1\ 
J 

, 
I 1\ 

\ 
I \ 

II 

10V 
2S'C 

28S6K 

10' 

Il 

1\ 
\ 
~ 

200 400 600 800 1000 1200 

iii ~ A. (nm) 

tf-1CE(L) 

VeE 10V 
Ta 2S'C 

10 ~ II 
,=' ~; 

r-.... 
I 

0 

0.OJ.101 .1 

1t'IILiilt IcE(U (rnA) 

Panasonic 



PN147 

.~ ~ 

• iWi~llo 
• 7t-'lt~1l i/rJ;. <, GaAs LED C j~ ~ T Q , 

• 1it1iHlllilfllp: t r , tf= 3ps (typ.), 

• /N~1'7"'};,,- r ~i'JitA.O)~~ilf~~o 

JJ{ § ~c 7} Ii: ~ -fj'[ 

:J I..- 'I? . .:L ~ ./ 1ittf Vew 20 V 

.:L ~ ·/1 . :J I..- 'I1"ilttf . V,-co 5 V 

:J I..- 'I1iliM. Ic 20 rnA 

:J I..- 'I1UI9<: . Pc 50 rnW 

fhf'FtllHli:iTt Topr -25-+85 'C 

f¥: ff:iIiiTt Tst~ -30-+100 
I 

·c 
I .' 

JJ{ § ~c .ry- ~ 1'1' 
If(rlitiM. ICEO VcE =lO V 

ICEILli '3 VCE=lO V, L=2Ix" 
-'ltitiM. 

ICEILJ2 Vco:=10V, L=500 Ix" 

t"-'I!ltI;OCiJift Ap Vn=lOV 

~fi1ll 8 *@:A~tB;f0)50% c ~ ~ 1ll1l 

r.t~B;ffl,' t r , tf' 2 Vcc=lOV, ICE(Ll=5mA, RL=100n 

:J v 'I ?~fDltJ± VeEIsat) ICEIL) = 1 rnA, L=1000 Ix 0' 
., :l'tiI.lH;l::$' ;,- '/ A T ;,- '7 ;,- 7' (@.i:i1.lt T = 2856 K) l'iJl~:;E 0 

'2 A 1 /1-;,- '/:$' 1 AiJI~:;E@]Jll\o 

(}..tJ1<}L-A)n 

( "-'tJ. ~: --- ----90% UI ~"JI,.. ;t., I I I 

r ~---~ ---10% 
t Ill II 
d~""" II 

I', " 
tr.-l .... .-.-tf 

t. : iltL~1III 
tr: J:.Jmr.n o't~lJl1'J'1::"-'I1lc7) 10 % 1'J. t, 90 % I::J:.J¥.T Q~IIII) 
t,: r~~1111 (J't1l1i1f.1'J'1::"-'I1ilc7)90% 1'J.t, 10% '::r~TQ~IIIl) 

Class Q R s 
ICE (L) (p.A) 3.0-11.0 7.0-24.0 >16.0 

Panasonic -216-

Panasonlc 

.lj!.i.iL: mm 

It) d 1.8 2.8±O.2 1.8 ci 
+I 0:::: 0:::: +I 
""l 0 ~1.8 I e ::l 

1 'f:t, r?~.L:I T 

I "f 1 ~LL " ! 
I-fs': ~,..-+,.-,....,....,-! 

3.2 ± 0.3 3.2 ± 0.3 

10min. 10min. 

J~~d' ffJ1t§ 

0.01 

3 12 

3.5 

800 

24 

3 

0.2 

1 : Collector 
2: Emitter 

/!'if-:. _f:j'[ 

0.5 pA 
pA 

rnA 
run 

deg 

10 ps 

0.5 V 



~ 
-5 
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<I< 
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~ 

~ 

-" 
n 
~ 
;Iii;; 

60 

50 

40 

30 

20 
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o 
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1 

I 

2 
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4 10-
-40 

VCE 
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1\ 

\ 
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I 

20 40 60 80 100 
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I 

/ 

40 80 120 

IIilllll1lil.lf T. (T) 

< e 

20 
ICE(L)- VCE 

T.~2S"C 
T~2856K 

16 L ISOO Ix , 

/ 1-- -1000 Ix 12 

~ 

; .... 
500 Ix 

~ - -- -
- 210 L-

I 

o 
I~O 1'-

o 12 16 20 24 

::Iv"?' .~~ ,?'1Il:I£ VeE (V) 

100 
VeE 10V 
T 2856K 

30 

]' 10 

0.3 

1 O. 
-40 

.nn 

~ 

10 

1 

0.1 

01 
0.1 

I" 

..-

40 80 120 

1Iil1lll1il.1f Ta ('C) 

Vee 10V 
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I~'I~Q 

I 10 00 

-217-

PN147 

10' 
Ve> 10V 
Ta 2S"C 
T 28S6K 

10' 

~ 

1/ 
10 100 1000 

~~ If L (Ix) 

100 
VtL~IOV II r\ Ta-2S"C 

80 

I 1\ 
60 II 

en 

0 

I 
0 II \ 

\ 
0 / 
200 400 600 800 1000 1200 

?Iii :Ifc A (nm) 

Panasonic 



PN150 

• ~ Ji 
• ?:i~lto 

.• 7}1t~ltiJ' 1~ < GaAs LED C1)r;:t1t': M~o 
• '~'litWN+~ 1,'0 

• -tt1 r·i:::::L-7''77..T''/:7.:c-It.r/{'IT-SJ, 

• ~M.~:iE~ (Ta=25'C) 

r]i § ~c 1'} 'iJ:: f~ }j! fir. 
:1 v 1 ;; • .or. ~ '1 ;; 'itl± VCEO 20 V 

:1 V 1 ;; 'litjjTc Ie 20 rnA 

:1v1;;t.ll.~ Pc 100 rnW 

fJJ 1'1" h5l1ID ikti3t Topr -25-+85 ·C 

-30-+100 

• 11!~t8 . :7C~t8W1'i (Ta=25'C) 

tJi: § ~c 1'} * 1'1' 
lIir~im 10:0 VCE=10V 

J't~it.t ICEIL) VCE=lOV. L=500 Ix" 

~'-:7!':MtiBHf Ap VCE=lOV 

'¥iillJlJ () ~[i:AMIl.f(7)50% c ~ 0 filoc 
I,Ga:a#ra~ tr, tf 02 Vcc=lOV, lcEIL>=5mA, RL=100n 

::J v :7 -1 ~M[]~1f VCE(Sat) ICE ILJ = ImA, L=lOOO Ix*' 

., J'tJ.i\Ll::1;":7 AT;" '7;" 7' (0.,MI!t T=2856K) l'mlJJEo 
02 A 1 J 1-;":7:1 1 "'r~IJJEI"JlM\o 

~ ~Sig~ 

soni 
t. : ~il*ra' 
t, : J::~mrdl (7t1lLiiff,1;' c'-1fiRC1) 10 % 1;'?' 90 % !:J::Jl.T ;.,*rdl) 
t, : TIl1t*ra' (7't1liiff.1;' 1::'- :7 fjf{C1) 90 % 1;'?' 10% !: TIl1tT Q *rdl) 

Panasonic -218-

Panasonic 

2.54 

M L75R 

~ 1 2 

il+ lilt!! 
0.01 

1 3 

800 

35 

4 

0.2 

1 : Emitter 
2: Collector 

il* }j!jj[ 

1 J-lA 

rnA 

nm 

deg 

10 J-lS 

0.5 V 
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:( 
E 

I ~ I Ta=2S"C ~ 'I.... T=28S6K 

..,. ~,' \~~3~ l... I 
V vf" 'I., 1. \ ... 

V ," \.'}..<:,~ .... ~t. 

V , 
~\ ... V V 

~. ..,. 
~1. 8 

~ 
, .. 

f.-'" f.-'" ~ r-- 1",0 ~ 

V ~ l- I---r -f-
oOO~ 

I--r--" 
2S0lb r-

14 

12 

10 
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100 I. 

o 
~ 

10 

I 

u 0 I 

00 I 

I 0.00 
-20 

.; 

~ 
~ 
rn;t 
-'-1. 

\2 16 20 

:Jv79<r.~ /9"ilt1:E VeE (V) 
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Vu 10V 

V 

V 
20 40 60 80 100 

1~IlllIll.1f Ta ('C) 

tr -IcE(L) 

J't-;j!;"it IeE(L) (rnA) 

-219-

< 
E 

v; 
-3, 

:; 

~ 
jlf 
l1l: 
)L.. 

PN150 

lOO~" Vu=IOV 
Ta=2S"C 
T=28S6K 

~~ If L (Ix) 

10 0 

lL ~ VeE-IOV 
Ta=2S"C 

80 

/ 1\ 
0 ~ 

j 

0 11 
11 

0 V !'-.. 
300 500 700 900 1100 1300 

III I>: A. (nm) 

Vee IOV 
Ta 25"C 

10' 

~- ~ t--

10~ 
I-

"" ! ~ ~ 
I 

0- 1 

0.01 0.1 10 

Panasonic 



PN154 

• ~ :Bi: 
• f.;ij~li:o 
• J;t.~j.tIi:7J'j.t~\: t, =4.us (typ.)o 

• 7h't~li:n'r.t <, ts-ft LED C')1l:J't':~frT ~o 
• Ij-lH, l\U~C')-+t -1 f! l:: J.. -> { > '7"- './0 

• ~M.*~m (Ta=25°C) 
JJ{ § ~e j} :Q:: m 1Jl. flL 

::J v p ? ' .I. ~ '1 ? 'lltEE VCEO 20 V 

::J vp ?'lltiilE Ic 20 rnA 

::JvP?H!~ Pc 100 rnW 

tJJ it fflJ IHI i..lili: Topr -25-+85 ·C 
,....,-0.,,_. , 

-30-+100 'C 

rJj § ~e j} ~ 14 
Btfli:im IcEo VCE=10V 

Jtitim ICE(LI VCE=10V, L=500Ix" 

t:'- 7 !~lJEiBl:& Ap VCE=10V 

'Hfijlj 8 ~WI)'JHB<f0)50% C >d: ~ jljlJE 

I,G~H<fra' tr, tf· 2 Vcc=lOV, ICE (L)=5rnA, RL=100.o 

:1v'1'7~mllJ± VCE (sat) ICE(L)=lrnA, L=1000 Ix"l 

., ;/t{I~(j: $' ;, :7 J,. T ;, 7 ;, -t (0.1MIll' T = 2856 K) -C'i~lj'jEo 

'2 A 1 J -f- ;, 7 $' -( t, iRIJJi::lulll/l o 

~ !Sig~ 

soot 
JVCC 

·~Sig.OUT 

to : ~ tlJli¥ ra'l 
t,: l:¥I-~rdj (1t1ltVff.tJ't."-7!ttl0 10% fr?' 90 % I=_t¥l-TQPiHdj) 
tr : T~*rdj (7't11tVff.tJ' t'- 71i!0 90 % tJ,?, 10 % 1= T~T Q *rdj) 

Panasonic 
-220~ 

Panasonic 

00 .. 

J1~uJ\ 

1 

-I 

.ijl.l:iL: mm 

9±025 
L2 2 

I' 2-045 
, ±O 15 

0.9 08 

0.45 
±O,15 

254±0 2 

~
8R 

, 0.6R 

1 2 1 : EmItter 
, 2 : Collector 

jj~ Iii::k 1Jl.1:li: 
0.01 0.2 .uA 

4 rnA 

800 nrn 

27 deg 

4 10 p.s 

0.2 0.5 V 
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j.-' - 1,0 ~-..... 
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~ l-

CC -f--- 2S0 I. 
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PN154 

100 
VcE=IOV V \ Ta-2S"C 
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II 1\ 
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'/ \ 
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J II 
II , 20 

0 !\ 
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Panasonic 



PN155 

• ~fi 
·i\1!i~~o 

• 5tJ't~~iJ{!1: < GaAs LED (1) 5't:'lt 1= ~~o 

.1!li'lltim.iJ;+~ ~)o 

.77·/, ~ :117'mnlf/{'/'T-SJ o 

rJ{ § ~c * 
::J v '7 '7 • .I. ~ .. / '7 'il1± VCEO 
.I. ~ .. / '7 • ::J V '7 '7 'il1± VECO 

::J v'7 '7 'ilim Ic 

::Jv'7'7:j:J!*= Pc 

tJJf'FJffJ[!1'll~1lt Topr 

1lf:i"f?M.Ji T"tg 

rJ{ § ~c * ajJiltVlE lCEO 

:'ItiltVlE ICE(L) *. 

!:."-;; ~I:ti£ft AI' 

'if: ~ • 1ft 
20 V 

5 V 

10 rnA 

100 rnW 

-25-+85 'c 
-

-30-+100 'c 

~ 11' 
VcE =lOV 

VcE =10V, L=1001x 

VcE =10 V 

-*flli:fil 8 :'ItlttVlEiJ' 50 % 1= 7j: ~ fil ~ 

r.t~aifra' t r , tf*2 Vcc=10 V, lCE(L)=l rnA, RL =100n 

::J v ;; :1 ~fDltt8: V CE(sat)*' IcE(u=l rnA, L=1000 Ix 

*' J'tiliilj: $';"- 7'AT;'- '7;"- 7' (i!lilil.li T=2856K) l"{WJ:<Eo 
* 2 A -1 I 7- ;..- 7'$' -1 J, i~rJ:<E [nlilllo 

-1L-*Si~ 
500i 

td : j!!h.!lljrdl 
t r · J:-1I-~rdl (]t1l!:ifii.iJ't.'-:7fjC7) 10% iJ·;' 90% ':J:-1I-TQ~rdl) 
t~: r:!II/!~ra' (-Yttifii.iJ' t,'- :7 fj(7) 90 % iJ·;' 10 % I: r!ll/!T Q ~rdl) 

Panasonic -222-

Panasonic 

4.S±O.lS 
3.S±O,15 

2 

$ 

~/J' ~l:\§ . 

0.01 

0.05 0.2 

800 

70 

4 

0.2 

.lj!.fj'[ : mm 

2.1±O 15 

L6±O S 

o S±O.l 

1 : Emitter 

2 : >Collector 

~* .fft 
1 p.A 

rnA 

nrn 

deg 

p's 

0.5 V 



Pc-Ta 
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1\ 
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O. 
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0 )U UU 10100 

IH\ I~ L (Ix) 

tr -ICE(L) 

10-' ""'J...J,.J.W.IL.J...J,.u..w~J".LJ.1.LIIJ,::-,u.u 
10- 2 10-1 10 

'!!:'il!:,frt I CElL ) (rnA) 

-223-
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PN155 

IcEo-Ta 
Vo. 10V 
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V 

V 
20 40 60 80 100 

I~HiI!,J.l.rj[ Ta ('C) 

Panasonic 



PN158 

• !It ~--

• iIlIi!fi/t. 
• ~~j!/t1J<j~~, : tr =4jl5 (typ.). 

• ~1G!fi/t1J<1L <. Mt LED <7)~1G': ilil-i" J.,. 

• +lf~. illf~<7)-tt1 ~'I::" :1.-'{" 7'-:;. 

• ~t.hl::;t;::~*& (Ta=25 'C) 
rJ{ § ~c * )E ~ .lIi fll. 

::l v 1? . .:t:. ~ 'y ?1lr:E VCEO 20 V 

::lv1?ittVlt Ic 20 rnA 

::lv1?tft~ Pc 100 rnW 

flJtFJi!iJlmi:A./t Topr -25-+85 ·c 
f*ff:i:A./t Tst« -30-+100 'C 

tJi § ~c * * 14' 
Hf1ltiTrE ICEO VCE=10V 

:l't1ltiTrE ICEIL) VCE=10V, L=500 Ix *1 

1:::' - -7 ~r:ltiSl-J! ,Ip VCE=10V 

¥fttf!J (J ~i~LAJJ-tB#0)50% C ~ ~ f!Jr:lto 
r.GitB<'¥rB' tr, t f 02 Vcc=10V, ICEIL)=5rnA, RL=loon 

::J v ;7 ~ WlflJ=:r£ VCE (sat) ICE IL) = 1 rnA, L = 1000 Ix *1 

*' 1tilW-li'7:-7'AT:-7:-7" (~iMt.Jl T=2856K) "C'iRIJ1Eo 
*2 A l' J 1- :- 7' '7 -{ 1- iRtl1E[oJlIl\o 

~*Sig~ 

5001 
~vcc 

·~Sig.OUT 

(A1J'{II-A~ 

~: --- ---- 90% 
(tfl1J '{)I-;t..)" , 

, f----" --- 10% 
t ,r I I I d.,,,,,,, ,I 

I', " 
tr~"" ..-4_ tf 

t. = jIlt1.Mjflll 
tr : J:#Mjrdl (J'tlliAEiJ'l:."-:7 ii«c7) 10 % iJ·?, 90 % ,.:1:.#1" Q Mjrdl) 
tr: rllll-Mjrdl (J'tllUtiJ'l:."-:7filc7) 90 % iJ·?, 10% '.:r~1"QMjM) 

Panasonic 
-224-

Panasonic 

.lj!.{[ : mm 

~2.4 4.5±0.3 

2·0.45±0.15 

1 .......I!l--

~
2'54 .2R 0.45±0.15 

0.6R 

1 : Emitter 
2: Collector 

:Iud' ~$ :ai* .lIif:il: 
0.01 1 jlA 

1 4 rnA 

800 nrn 

40 deg 

4 10 fiS 

0.2 0.5 V 
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;; '\~~1~ l1- 1 
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1111 

i- 10012 

1 \" 10\' 
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o 01 o 1 10 
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PN208 
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Vu 10V 
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T 2856 K 
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10 L 
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o I I 10 00 
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lL --'J Ta=2S"C 
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1 II 
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II 

1 
1/ 

l\ 
20 

V , 
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200 400 600 800 1000 1200 

,& ~ A Inm) 

tf - ICE(L) 

Slg IN \" 

- I 90% 
Sig - Sig ~% 
OUT OllT ... ~t';-ll son RJ """,......--1r-

5 3000 

~ii JL 
tr t, 
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!1l: 
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1000 
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o 01 
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0.1 10 
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Panasonic 



PN268-(NC) 

.!j>\J ~ 

• 1;1'- I} / ~ / Il:Jn, f.lj~Jto 

• jjf,@.. jjf,$i- LED c C7)*Jl.;"ii-.h·\b'J'~~o 
• 3~ li~~~7"7;Z1-'1 '!/{'I"r-'/o 

tji 13 ~c * 'lE om lji flL 
::1(..' 7 :$' . .L ~ '/ :$' ~rf VeEo 20 V 

.L ~ J:$' • ::r L.- 7 :$' ~rf VEeo 5 V 

::rL.-7:$'~ifrE Ie 30 mA 

::rL.-7:$'tlt$(~ Pc 100 mW 

f1J f'F rm liM iIDUrr Topr -25-+80 'c 
l~H+ilci)r. Tst!( -30-+100 '(' 

rJ{ 13 ~c * * 14 
!li'i?l!im Ic£o VCE=10V 

)'t'~IiTr: IcE(u 03 VCE=10V, L=2 Ix or 

t:'- 7 ~Miti&:lf: ,h VCE=10V 

'FM:ftl 8 iIii@:AJj.tBt0)50%c IJ: ~ ftli:lt 
JJtS~B;fr.~ tr, tf 02 Vec=lOV, ICE(L)=lmA, RL=100n 

::r L.- 7 :$' ~iMU~ft: VeE (sat) ICE (LI = 1 mA, L=100Ix·' 

.. )\';11.~1.t '7 ;.- 77. T;'- "7 ;.- 7' (@iklJi T=2856K) 'C'I~IJ1Eo 

02 7.1 J 1-;.- 7 '71 £.-1~U1E[ulJljjo 

td ' ,IUl Hil' r., 

(A11'<J~ 7.w--L 

(tIj 11'''~ 7.) : f='l,- --, 90% 
:....:..Jf-··~L-, 10% 

t ,II ,I d.,..,.... ,I 

", 'I 
tr ...... ... - tf 

tr ' J:J!-Ril'rrll (jit'lltim.7)' t'-7flli(;7) 10 %;1)'':; 90 %1:J:#1" ~ ~r"1) 
tr: -fM<Ril'F.' (jitiltim.;I)' t'-7f[~:(;7) 90 %iJ'':' 10 %1:TM<1" ~Ril'r.') 

Class Q R S' 

0,05- 0.25 0.18-0.8 0.7-1.5 

Panasonic -236-

Panasonic 

.lj!.fj'[: mm 

o 5:tOJ 

1 : EmItter 
2 : Collector 

:liiIJ' fllf! _::k ljif:)[ 

0.5 fiA 

0.05 1.5 mA 

850 nm 

30 dpg 

150 fi5 

0,7 1.5 V 
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Slg.IN Vee 
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PN268-(NC) 

100 
Vel 10V 
Ta 25"C 
T 2856K 

1 10 
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..:, 

;; 

ll!!: 
~ 
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Panasonic 



PN300,PN300F 

• ~ :lit 
• r.t~J!lti.JfJ!<, ~J!~~O)~il:lI::~i-Go 

• ~ltiSi*±iiXi.JJlZpo 

• B1f~iTrEi.Jf/J'~ <, fj:j;\,4f~o 

• il1!:~i1: I:: -t <" n, If l' T ~ '/ '7 V /' ;'; i.J"lZpo 

• PN300: ~JEt~IcJ'/1.o 

• PN300F: IZmiaJ'/1.o 

:tj{ § ~c ~ IE '* 
%!1t1± (il1!:iilEilil VR 50 

~'fiHjl:* PD 100 

mM'F nm IH! iiILlt Topr -25-+85 

f*,11i1l.lt T stg -30-+100 

Panasonic -238-

.ljt fir' 
V 

mW 

'c 
'c 

Panasonic 

PN300 .lj!1}[: : mm 

</I4,6±O,lS 
Glass lens , 

~S. 7Smax. 1 : Anode 
2: Cathode 

PN300F .lj!1}[: : mm 

~~15 
I,..-Glass window 

N,,.---~~./q 

~ : 
.... i:t. --~~~ 

I 
~ 

, - i-2-</IO.45±O.OS 

2.S4±O.2S 

IjO±O.l ~±O.2 
45±3' 

. .-.1. 
.2 "~ 

~5.75max. - 1: Anode 
2 : Cathode 



IIi: § ~e * ~ itt-
1Iil'il!:iiTE In VR=10V 

:J't~iiTE 
I PN300 

IL VR=lOV, L=1000 Ix" 
I PN300F 

f:::' - '/ ~rtiJ.lZft AP VR=lOV 

r.G~H#ra~ t r , tf· 2 VR=20V, RL=50n 

i1i1FH.!l~:!i Ct VR=10V, f=lMHz 

'P i([fll 
I PN300 

*@LAJ}tH,\'0)50%1:: tt ~ fllrt I PN300F 
f) 

., 7'tWi,li 1:" 7 AT;' 7'/ -:t (@.iioi/i T=2856K) -C-'iHIJ'JEo 

.2 A 1 J -T :" 7 11 .t- iHlJ'JE[uJ~o 

i 
~ 

Q 

Il. 

'i< 
!i$ 
t4I 
~ 

-"-iSig.IN fR 
" I' = 800 nrn ==: Sig. OUT 

RL , 
, , 

t •. i!!tLlIHdI 
tr: l:1'!-lIItra' (:J't1ti~t.>' c"- 7i~<7l 10 %t.> • ., 90 %':J::1'!-T ~lIItra') 
t,: r-~lIItra' (:J't1l1U'c"-7iili:<7l90%t.>·':' lO%,:-n~T~lIItra') 
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- 20 
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\ 
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r\ 

I 
I 

20 40 60 80 100 

mJlHIl~Jt Ta ("e) 

<100&1l1li 

-.3 
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PN300. PN300F 

J~(/J' fJi:\!! :1&* .lj!i1l: 
0.1 10 nA 

30 55 fiA 

5 7 fiA 

800 nrn 

1 ns 

7 pF 

10 deg 

40 deg 

IO-VR 
10 0 

T. we 

0 

1 ./ 

1 

o 01 
o 1 1 10 100 

~'IlEE VR (V) 

Panasonic 
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Panasonic 
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<' .:, 
.;; 

lIE! ., 
*! 

PN300, PN300F 
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Panasonic 

PN303 

.ilttii:mm 

• M= • • ht~~OCi.6! <, f.Ii~1.:~7'tC1)ltili':i8.T J., : t r • t, =50 nso 

• 1t7't~OCiJff.li <, iJ'~?"1-t- ~ "'/ v;" ::;iJ'I1;~'o 

• t'-:7~OCi!li:*I;l:900nm -C', ~OC1!1i:t'(JtiJ'I1;~'o 

• 1l:7'tmHliJ'J1: <. iJ,~m«i]fflOCiJ'J1:~'o 

• i!1if~'fi11:C1) TO-5 If~"" , 'I' ~,,*mo 

lJi 13 lie 1} 1E: ~ • i:lr. 

~tl± Oli:iREfll V. 30 V 1: Anode 
2 : Cathode 

~ffHHc Po 100 mW 

tiJ1''FWillffliMOC Topr -30-+100 'c 
fU-fiiiOC Ts .. -40-+100 'c 

rJi 13 ~e 1} ~ itt- :fill' ~~ il* Jlif:lr. 
lIir1l!:iift 10 VR=10V 5 50 nA 

1t~iift 1L VR=10V. L=1000 Ix" 50 70 pA 

\::' - '/ !,~It;~:ff AI' VR=10V 900 nm 

/,i::. 7i=1I.l'r., t r • tf' 2 VR=10V, RL=lkO 50 ns 

r.i::.7fII.\'r.' t r • tf 02 VR=10V, RL=100kO 5 ps 

~IiH-rdl~. Ct VR=OV, f=lMHz 70 pF 

l' fiRffl 8 J!i1it!AMII.\W)50% (: >j: -3 fflfff. 55 deg 

., ),(;il~Ij:7;,-1"7.r;'-7;'-7' (0.il.tllf T=2856K) -r'iQIJ'iEo 

*2 7. f 1-1-;,- 7' '1 1 h iRIJ'iEI"IWlo 

,Sig.IN 

'"~ 80: i ::::: ~
R 

Sig.OUT 

RL 
, . 

( A.n 
'<J~;(')s-L 

(tIln' % )...J..ft-- ___ 900 
~':IVA I 

I ___ I ---10% 
I 1\ II 

td-4 tt'" : l' 
tr~ ............. tf 
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t. : iltlP!trdl 
tr: _Ul-P!tflll (1'tlliJlEiJ't'-7iift:G7) 10%7.1'':' 90% 

I:J:-Jl--t 9P!trdl) 
t,: "f1ltP!trdl (1't1lii.7.I't'-'/filG7) 90 %7.1'':' 10 % 

I: r'~-t 9 P!trdl) 

Panasonic 
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Panasonic 
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i:.=;~~:& 

100 

I/. 

o. 
10 

16 0 

140 

.;.!: 100 

'41 80 
$ill! 

=~ 60 
~~ 
i! i! 40 

0 

o 
-40 

10 0 

80 

0 

0 

0 

0 

, 

-

0.01 

,o~ 

~~ 

100 1000 10lOO 

~« 1li' L (Ix) 

Vo,Ip-Ta 

I~I.-Ta ~11 
V.=IOV 

I!--=IOOO Ix 
T=2856K 

~ 
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PN303 

1200 
Vo Isc-L 

20 
, 

I 

1000 1 00 

~ 80 0 
V 8 

/ I" 
6 17 

0 1/ 4 Vo 

/ 1/ 
0 V 20 20 

01/ o 
200 400 600 800 1000 1200 

~« It L (Ix) 
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PN304K 

• ~ :lit 
• r,'i51fj!&h"j!p : t r, t£=20n5 (typ.)o 

• J't'il[iTrE (7) iil!:**i1 hf J: Po 

• all-'iI[iTrEhf'H~ P : In = 10nA (max.) 0 

• i~&iJ.j{:IHi1rmhf$po 

:rj § ic * ~ ~ lI!- f:lr 

~'iI[J±. (iil!:ifJifl) VR 30 V 

~lfmJl:!l<: PD 30 mW 

t1J f'F ~ Itf.I i~J!t TORr -30-+100 'c 
f*ffi~& T stg -40-+100 'c 

:rj § ~c * ~ ftf 
~'iI[rf (iil!:iTrEf!iJ VR IR=10,uA 

atr~~m 10 Va=10V 

J't'il[ifJi '3 
VR=lOV, L= 1000 Ix" 

IL 
VR=lOV, A=800nm, E=lmW/cm2 

(::'- 71~&iSHf /.p I 
VR=lOV 

I,l;;m,\'r"~ t r , t£ •• VR=10V, RL=lkO 
~':Ha9~:I: Ct VR=10V, f=lMHz 

.!j~ fi/l:1Il () *iil!:AMn<'r(7)50% I: >:t ~ 1Il& 

~ M~~*~M, ~M~·t~~.n~6~~~~~~~~(7)~~~~ 

.. tillil:t R@?' ~ :7'A T ~ '7 ~ 7" (@~Ji: T=2856K) 0 

.2 tillil:t~i;\tf*~--lf("=800nm)o 

.3 t~iiiElIIIJ~@l~ 

~ 
:'~l 

-243-

Panasonic 

:ft,J' ft~ 

30 

1 

6 8 

6 

900 

20 

5 

45 

.lj!.i:\L:mm 

Glass Window 

Common Cathode 
Anode A 
Anode B 
NC 
Anode C 
Anode D 

:ft* lI!-f:lL 

V 

10 nA 

,uA 

,uA 

nm 

ns 

pF 

deg 

Panasonic 
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" .... 

PN304K 
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PN307 
PIN * ~ 9· ~ * - ~. 

• *¥ ~ 
• ~~Jt. ~ffi'Jilio 
• e - :7 ~Jti&~7JI*,j~1t~-t- C ilfl-t ~ : Ap=800nm (typ.) 0 

• /HI:! /f '1 7" - ;; ~ l' "/ Iv::L /' r ? 1 -j' 

lJ{ § ~c 1} ~ '* • fil. 

J!!!1I1± (il1l:iiftflil VR 30 V 

~f~f~*= PD 10 mW 

tJJ f'F IWJ IfEI i~Jt Topr -25-+85 °c 
f~Hfi~Jt T stg -30-+100 °c 

.lJ{ § ~c 1} ~ f!f 
l13'1liiift ID VR=lOV 

1tlliift lL VR=lOV. L=lOOOlx· 

1:::0 
- :7 ~Jti&~ ;'p VR=lOV 

~flijfJ (J *il1l:AMHij;0)50% C Id: ~ jfJ Jt 

-245-

Panasonic 

.lIil:lL: mm 

roil. fi11tJ '7 -~ff- CM:) 

~trl~[7 T ~., 

3.2±O.33.2±O.3 

lOmin. lOmin. 

Mel' ~~ 

5 

800 

24 

1 : Cathode 
2: Anode 

it*- .f:it 
50 nA 

pA 

nm 

deg 

Panasonic 
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PN312C(N), PN312D(N) 
2 ;t~1j 7 I) :::J :/ PIN * " 9'1' * - F 

• ~ :& • J.C.~~)!J.t 1l.ll p : t r • t£ = 10 ns (typ.) 0 

• :l't1ltiTrEO)~~1t.h{I~;/1l p ~ 0 

• alfiltiTrEh{'J'~ p : Io=20nA (max.)o 

• 'H~7°7AT';I:7J~';l7-Y (77';1 1-:7'17')0 

• PN312C(N) : aa,ij7'7AT';I :7Jf';l7-')'0 

• PN312D(N) : OJtlJ'tL .>(>Wf7'7 AT ';I :7Jf';l7- './0 

• JI'.I It 
• 7,T-)I.-;l])( 7, ej"':t:fJ.>< 7 >d:.t'O):t-1-7ot-:fJ7, • §fJJmJI~iiiO)I:if:iiii:k:l/) 

• i«'lftli ~ A j" J.,. • ilit~ffl a;f,' ';I I- O)tl:i: 

Jfi § ~c % ,:if: * .!Ii I:if: 
~1Itf.f (ilOCiTrEfj) VR 30 V 

~f~1~;I;:: Po 30 mW 
fJJ 1'1' mJ rm i.£.J.t Topr -25-+85 ·C 

f*mM.J.t T stg -30-+100 ·C 

- -

Jfi § ~C % ~ it!' 
~~J±(~iTrEfil) VR IR=10J.lA 

Jl-'if~iTrE 10 VR=10V 

VR=lOV, PN312C(N) 

L=10001x .. PN312D(N) 
:l't~iTrE IL .3 

VR=lOV. A=900nm. PN312C(N) 

E=lmW/cm2 PN312D(N) 

PN312C(N) e- :7 ~J.tiJt~ Ap VR=10V 
PN312D(N) 

f,G~B;'fra' t r • t£ .2 VR=10V. RL=lkO 

m':Hdl~:I: Ct VR=10V, f=IMHz 

4"filfil 8 *W:AMB<'¥0)50% I: >d: ~ filJ.t 
it) *@k;J-;&::kiEnl 'l!i:'>i.Il"J· j(;;'':B''J!f.f11:1j:~.:r.l,,-;I. / r ~t~ f') (7)!IiUiJ;T 0 

.. :itimilj:AiS:7' / 'fAT / 7 /7' CiSig,f.I£ T=2856K)o 

02 1ti1.jHj:~\¥H>l,,---lf (A=800nm)0 
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Panasonic 

Jl!.Ut:_ 
8±O.3 

l~ 
~)l:AnodeA 

0 

i A 
k:l 

1. 6 ' .... I-
3.5 

:&,j, ~lf! 

30 

10 15 

8 12 

10 

9 

900 

940 

10 

5 

65 

2 : Cornmon Cathode 
3: Anode B 
4 : Cornmon Cathode 

Jl!.fSZ: :_ 

I:< 

::l~ B ~..; 

c 
1.6 

Ii* .!Ii{l[ 
V 

20 nA 

J.lA 

J.lA 

nm 

ns 

pF 

deg 



Pn-Ta 
40 

35 

25 
i\ 

.. 
Po. 20 . 

i\ 
i\ 

15 

10 

5 
f\ 
I 0 -25 0 20 40 60 80 100 

f!lflftiJ.1l Ta ('t) 

O. 3 

~ o. 2 
I---

i---"" 1 V 
~ o. I ..... V 
lIS 

5 

3 I 
: 0.0 

lit 

0.0 

0.0 21/ 
II 

0.0 1 
o 4 8 U ~ ~ u u n 

J!.r± V. (V)' 

100 

/ f\ 

0 

II 1\ 
0 

1\ 

0 I 1\ 
II \ 

o I 1\ 
o I \ 
100 80 60 40 ~O 0 20 40 60 80 100' 

1'1 If 8 (deg.) 

h.-L 
~E !~:~~~ 

11';;'2856K 

~ 
./ 

PN r--

/. 
'Pi 

0 ./ 

n I~ 
[0 )Q 3 00 100 

Mfl 11 L (Ix) 

Iv-Ta 

:I I I I I I 
IV' 10VI 

I 

1 
1/ 

~ o. 3 
1/ 

I I ;=~ 
O. 

0.0 3 
7 

I 
Q.O 40 20 0 20 40 60 80 100 120 

f~fIft!l!.1l Ta ('t) 

fr.';;2S' 

I~I= 
F . 

O. 
0.1 I 3 10 00 

J!1If£ Va (V) 
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PN312C(N), PN312D(N) 

16 0 
V.-IOV 
L=IOOO I. 

0 T=2856K 

U 0 

I- I-~ 
I-p-

O 

0 

0 
-40 -20 0 20 40 60 80 100 120 

f!ll/llil.ll Ta ('t) 

I Yif\11 I 
0 

1/ I 
I 

PN312C j 
, l\ 

0 

I \ -
II , 

\ ,PN312D 
0 

/ , \ , 

II I -\ 
I 

0 
I 
I 
I 

0/ , l\: 
400 500 600 700 800 900 1000 1100 1200 

. illi II: 1 (om) 

1000 0 
Ta 25"C 

"or n. JL 
:: SI,OUT j ...... ··90% ·~1 · ~-. L td~ 0: 1,""* +--11 

3000 
u; 
= 
~IOO 

.i 30 0 

0 
17 

0 

1/ 
0 

3 

1 
0.1 0.3 I 3 10 30 100 

flr.ittUJi: RL (kO) 



PN312E 

.~ ~ 
• r.G~i!Ili.1fi!p : t r , t{=10ns (typ.)o 

• :;'t.iifEq)iili~·I1i.1ff~h-n'{,o 

• aJr.iifEi.1t/]'~ P : Io =10nA (max.)o 

• i'iIi~ll. i'iIi{ilfJjj1.o 
• 'H~ 7" '7 :7..1- "J "/ If "/ 'T -:; (7 '7 'J r '7 -1 7") 0 

:tJ{ § ~c * 'lE ~ • fIT 
i2'!1It1± (iiliiifEfli) VR 30 V 

~~1itlk Po 30 mW 

I'IJ ft fflJ ftB i.li!ll Topr -25-+85 'c 
1*1fi.li!1l T stg -30-+100 'c 

:tJ{ § ~C * ~ 1!f:-
i2'!1Itff(iiliiifEf!1l) VR iR=.10pA 

lIiHlifrt 10 VR =10V 

:;'t1ltifrt IL *3 
VR=10V. L=1000Ix" 

VR=10V, A=900nm, E=1m\\'/cm 2 

e' - "/ !~lliBH~: Ap VR=10V 

r.G~B~ra' t r , t{ .2 VR=10V. RL=1kO 

jffiFHoll~fi Ct VR=10V, f=1MHz 

¥-f!1ljlj () *@:A.MB#q)50%1::'~ {,jlj~ 

~)~H~*~., ~~~·ft~~M~~3z~$~~lli~~~.i~~ 

.. ft~IH1@'7~'l';l..T~7Y7(@iiali T=2856K)o 

.. ftil.iH;j:!¥-~W~--+f('<=800nm)o 
•• ft1l!:ijfUJ!IJ~[fim 

f~ R,y;,--l R,-R, 
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Panasonic 

2.54±O.! !.S±O.3 

O.S±O.2 
0.2::8 As 

...; O.6±O.! 

~~~~ft ~~. 
00 ~ tn 

- E 
II=nr-+o"'l"i'".!l...4~ ~ 

o.S±O!5 

l..l,l :. ~:=o: C"hod. 
3 : Anode B 
4 : Common Cathode 

.lji.fii:mm 

0 
i 

0 

~l' A I B 
0 0 

0.98 - -'! 015 0.98 

2.2 

Ail]' ~~ Ai* .fIT 
30 V 

10 nA 

7 10 pA 

7 pA 

900 nm 

10 ns 

3 pF 

65 deg 

Panasonic 



0 

S 

5 

0 

5 

5 

0 

o. 
O. 

~ O. 

3 

2 

1 

S 

5 

0.0 

0.0 

3 I 

2 / 

1/ 

0 

Pn-Ta 

i\ 
\ 

1\ 
\ 

.'. 

1)1 
I I 

20 40 60 80 100 

I---

~ 
....-

V 

1 0.0 
048121620242832 

i!l!-'T£ V.(V) 

100 

/ 1\ 

80 

/ \ 
I \ 

0 

1\ 

0 I 1\ 
1/ \ 

o / ~. 
I \ 

0 
100 80 60 40 20 0 20 40 60 80 100 

1'l Ii 8 (deg) 

\". 10V 
Ta 2S"C 

30e 1 T=~R5~1 

V 

1 
/ 

0.3 

0.1 1/ 
0 10 3 00 3( '00 

M~ If L (/x) 

/ 

~ 0.3 
/ 

1 
/ 

0.0 3 
/ 

1 
0'2.40 20 0 20 40 60 80 100 120 

T~lIi!I1l!.1i Ta (t) 

Ct-VR 

0.: .... 
O.~~~~~-L~~~~~~" 0.1 0 3.0 ~o 

>!I!1I!:rt V. (V) 
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PN312E 

16 0 VR-10V 
L=10oo Ix 

14 0 T=2856K 

12 0 

I--
,..-i-" 

~~ -~lOO 

0 

0 

0 

0 

0 
40 20 0 20 40 60 80 100 120 

fflHiIIill.1f Ta (t) 

0 i \ 

II 
0 I 1 

I \ 
II \ 0 

/ \ 
0 I \ 

oj 1\ 
400 SOO 600 700 800 900 1000 1100 1200 

IJJi* ). (nm) 

10000 

_ 3000 
~ 

.3 
1000 

.... 300 

i 100 
llt 
\<-

30 

0 

3 

1 

Ta 2S·C 
SIM IN VI-lOV 

1~ik'.£.' son Rl ld ',:'~~.~-~ t"lO"E 
t r l7' -rr-lr 

V 

V 

0.1 0.3 3 10 30 100 



PN313 
PIN * "91:if" - F 

• *¥ :& 
• ~~~It1J<~ <. iiTIi~ltii.!l!1tC1)~I±l'.:ilT.Q : t •• t,=50 ns(typ.) D 

• i!i~It. iiTIi~'l11:D 
• t"-:7 ~ltiJt-lH<iff.;j-1t~,:n: iI-%T.Q : ~p=940 nm(tYP')D 

• '!t1tlfiHJ.1J<*~ <. ,*,fm:ji'J1J{f1:~': 8=65 deg (typ.)o 

• iiHJl.1t L ~ IfIimmC1)f*ffl D 

Jj{ § ~c * :it f* l!! f:ll. 

~~I± (iiriiltftt) VR 30 V 
~fmJl.~ PD 100 mW 

fJJf'FmJlmi~~ Topr -30-+80 °C 

f*ffiii.lt T stg -40-+80 °C 

!J{ § ~c * ~ 14' 
Atf=?m ID VR=lOV 

:It~;m: II. VR=lOV. L=lOOO Ix" 

t::0 _ 7!ff:~iJt!f Ap VR=lOV 

r.'6~n:fr,,' t r , tf*2 VR=lOV, RL=lk!1 

r.t~H,'tr,,' t r , tl*2 VR=lOV, RL=lOOk!1 
t;'ij':f-F,IHt:. Ct VR=OV, f=lMHz 

'ffillji'J 8 :!IHgCA#-tA,yC1)50% t ~ 6 fllrJt 
., J'tilliilj::S';.- 7'7.'j-;'- '7;'- 7' (~i~1l T=2856K) -riRIJ!Eo 
.. Ai / -r;'- 7 :S' 1 hiRIJJE@l~o 

t. : i!Itl~rB' 

(A tJ, < J~ 7..)...r-L 

J 

U:fjtJ'<J~ 7..) : f.==\.---90% 
~---1F-l0% 

td--1 tt- l: 
tr-·q· ......... ...-tr 

t, : J:..fI.~r .. ' (J't1tmtiJ't"- :7fitl1) 10 %iJ-':' 90 %I:J:..fI.t' Q ~rdl) 
t, : "f~~r .. ' (J't'iltm.iJ' 1::-:7 !itl1) 90 %i1-':' 10 %1: "f~t' Q ~rdl) 
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Panasonic 

5.08 ±0.Z5 

~/J' tJjfi: 

5 

35 50 
940 
50 
5 

70 
65 

.Ijl.f:i'J:: mm 

Anode mark 
<1>1.6 

~* 
50 

0.41 
±0.15 

1 : Cathode 
2: Anode 

l!!f:ll. 
nA 

j.lA 

nm 

ns 

j.lS 

pF 

deg 

Panasonic 



120 

100 , 
~ 80 

\ 

\ 

1\ 

20 1\ 
1\ , 

3a 0 20 40 60 80 o 

~I!ililt T. ('C) 

160 
V.=lOV 
L=IOOO Ix 
T ,2856K 

! 
120 

~ -~ ..:: .. ~ i""" 
115 

"' ~ 
~ 
i! 

&:: 
-8 

cJ 

~ 
t~ 
;§: .... 
W 

80 

40 

o 
-40 

100 

80 

60 

40 

20 

o 
10-' 

40 80 

I!llllli.\\/f T. ('C) 

..... 

" 
10-1 10 

~'I8:1± v. (V) 

10 o 

120 

10' 

1000 

10 0 

0 

O. I 
10 

~ 

2 0 

., 

.3 
10 

.: . .... 

II!: 

h-L 
V. 10V 
Ta 25'C 
T 2856K 

II 

100 1000 

H« If L (Ix) 

I \ 

II 

\ 

\ 

10000 

I\. 
800 1000 1200 

i/l(:!l!: A (nm) 

;O.I'II~I -'1 F 
o. OIl.:--'L-LJ.J.lWI!---JW--L~L:--'--U..LLI!'! 

0.1 I 10 100 

j!\f,ij1JffJt RL (kO) 
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10' 

10 3 

<­
-=- 10 2 

1 10-
-40 

ii 

0 

1 

PN3,13 

ID -Ta. 
VII 

/ 

I 

/ 

o 40 80 

J5JllIIijl,ljt T. ('C) 

J 1\ 
I \ 

1\ , 

10V 

120 

20 I r\ 

o 

100 

0 

< 10 

-=-

3 

I 

0.3 

O. I 
o 

, 
80 40 0 40 80 

1'J If e (dog.) 

-
I 

\ 

16 24 32 40 48 

~ .. rf V. (V) 



PN313B 
PIN * " 11'1 :;f - f" 

• ~ :Ii • &t~j!It;/){i!<. ~i!ItW!ilJ'tC1)~ili'':~TQ : t r • t,=50 ns(typ.)° 

• ~~It. iliIiffUJitEo 
• t"-?~It?J%-&:;/)',*1j.J't~'ft~~TQ : Ap=960 nm(typ.)° 

• ~J'tiBHiV}'*~ <. *"fili:fij1'J'IA~\: 8=65 deg (typ.)o 

• 1iJf~1t L ~ ItJib'tnll"C1)t~uflo 

:rJ{ § ~c * :iE fl} .lj!. f:\1: 
ti!1.!ii± (iOCint:fll) VR 30 V 

~HHJl.*= Po 100 mW 

ill f'F fflJ /HI iAIt Topr -30-+85 °c 

f*t¥iAIi: T stg -40-+100 °c 

• 1I~ff.J . J't~ff.J~1i (Ta=25'C) 
:rJ{ § ~c * ~ 14' 

J1i}r~jm 10 VR=10V 

)'t".tint: h VR=lOV, L=lOOO Ix"' 

~ - 7 !~I!ti!!i:& Ap VR=lOV 

rL·-aA.l%' t r • tf"2 VR=lOV, RL=lk!l 

r.~~~H.yra' t r , tf*2 VR=10V, RL=100k!l 

;i/I;!'fr.ll~E Ct VR=OV, f=lMHz 

!f flifIl 8 ¥iOCJ...MH,\W)50% t ~ ~ filii: 
.. 

"' )'t/f-li 1;1: ~ ;.- 7' 7. T ;.- '7 ;rj' (fSiM.!l T=2856 K) ""('mljlEo 
"2 7..-( 17-;'- 7" ~ .-( t.iJ{ljlEr~l~o 

-"-T r '"~800= i = 1 5;,. OUT 

to : j!UUIHdl 
t,' I:-~It¥r.' (j'(;"ltlifUJ' t"-1 jj(G7) 10 %;lp., 90 %1.:1:#To li\fr.,) 
t, : T~lt¥rdl (j'(;1!tiAf.;/)' t"-1 ji/i:G7) 90 %iJ''' 10 %1': T~T Q It¥r.1) 
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Panasonic 

.lj!.jit : mm 

Anode mark 
</>1.6 

'" c:i 
+I 
<> 
<Xi 

-L-llt;:=I==;:#J-t..:-t-

5.08 ±O.2S 

:&/j, ~lfj 

5 

15 25 

960 

50 

5 

70 

65 

0.41 
±O.l5 

1 : Cathode 
2: Anode 

:&* .lj!.f:\1: 
50 nA 

J.l.A 

nm 

ns 

J.l.S 

pF 

deg 

Panasonic 
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PN313B 
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iUJ'lItff VB (V) 



PN316C2/316K2 
6 *i§'J ~ I) :J :/ PIN * " 9'1 ;if - ". 

.~ ~ 
• J;t1ti!~iJ'i!~'o : t r =3n5 (typ.)o 

• j'{;~imC1) Wl:**'I17J~flh. -c ~ > ~ 0 

• llii~im7Jf/h~~">o In=2nA (max.) 

• ~J.fi!t:IUi!IHI7J~1:t" 0 

• +w 7' '7 A 1- ';J :7 ) f ';J 7" -;;' (7 '7 ';J I- ~ 1 7') 0 

• 1- "/7'M ~ 3' I:: J: Q j\lIj~, SIN (PN316K2) 0 

• 1- ';J 7'7 '7 'J I- '717'(PN316C2)o 

• .111 It 
• CD, VD • j"'-? 7 7 -( )t.- • 77:7;,,-::. I) 

• X"7 71 J~, ~J!:ii!ii7 7 1 Jt.-

JJ{ § ~c * :if: ~ !jj. f:)[ 

it!1t1±. (Wl:imfli) VR 30 V 

Wf~~.ll~ PD 30 mW 

tbf'FmJlHI?ii1l Topr -25-+85 'c 
f~1:1¥i&1l Tstg -30-+100 'c 

JJ{ § ~c * * 1tf 

IDw 
alHIWE 

ID(8) 
VR=lOV 

IUA) *1 
:J't1[iilE 

IUB)") 
VR=10V, L=1000 Ix 

:J't~~ S VR=10V, A=800nm 

\:"-:7 ~J.fi!li* Ap VR=lOV 

J;t1tllifrdl t" tf*2 VR=10V, RL=lkO 

il:jI.\·Hdl:{l::I: 
Ct(A) 

Ct(B) 
VR=lOV, f =1MHz 

,*fitl:JlJ 8 :¥rntJ...MIlif050% I:: t;.: Q JlJJ.f 

*' 1t~I.i7'/1'7,T/7/7' (fSi,llm: T=2856K)o 

iRIJJEI.i:t'l'!!Io)W]~I:T1T7o CH!L, Rl=R2=R3=R4=Rs=Ro) 
*2 1t~I.i.f'~I~t.--·lf' ().=800nm)0 
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Panasonic 

.lIifj[ : mm 

1.27±O.l 1.27±0.1 18±O,3 

l.27:tO.1 0 8:tO.2 
,8 ,7 ,6 ,5 

I I I I l=i 
::: 

O.S:tO IS 

I 2 3 4 

IO~O' 

~. 

O.2!g As 

O.6:tO.1 

1 : Anod" HI 
2 : Common Cathode 
3 : Anode Al 
4 : Anode A2 
5: Anode B2 
6 : Common Cathodp 
7 : Anode A3 
8: Anode A4 

.lIifj[ : mm 
...-----+----,--. 

~+ ~~ ~* !jj.f:)[ 

0.05 1 nA 

0.1 2 nA 

100 150 nA 

800 1200 nA 

0.40 0.50 A/W 

900 nm 

3 ns 

1 pF 

2 pF 

65 deg 

Ud~$-
Rl R2 R3 R, Rs R6 1 
R) =R2=R3=R4=R5=R6 

Panasonic 
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PN;316C2, PN316K2 
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PN322D 

.~ ~ 
• r.t~itll;l;fitp : t r, tf=10ns (typ.)o 

• :l'f:'ilii1i:O)iilUll!t1;1;ftlh '"('1,> 90 

• 1!if1lt7i1i: ;l;f/J' ~ ~ > : 10 = 10 nA (max.) 0 

• IHr~iiJf!it L '(>[Vf7"'7 AT ';d')~ ')' 7"-:; (7'7 'J I- ~ l' 7")0 

• JlI it 
• AT-lldJ:A'7, ~T:t:fJ:A'7~C'0):t-1-7*-:fJA • §~*llJ1:~iiiO)f1tlii~&'J 

• iftUJ!b A T to. • j[~mo ;tf ')' I- O)f!1t 

JJ{ EI lie * 'JE ~ 1ii 11t 
)!!!1I1± (OO:ii1i:fi) Va 30 V 

Wf$tM;:; Po 30 mW 

~{'FOOlHliiill Topr -25-+85 ·c 
f*miill Tstg -30-+100 ·c 

tj{ EI lie * ~ it 
)!!!'ilT£ (OO:ii1i:fil0 VR 1R=10,uA 

HiT'IIii1i: 10 VR=10V 

VR=10V, L=1000Ix" 
:l'f:'IIii1i: k os 

VR=10V, A=900nm, E=lmW/cm 2 , 

\:'- 7!~llilJi:~ Ap VR=10V 

r.t~Bi¥r,,' t r , t f02 VR=10V, RL=lkO 

iltIiI'Hdl~:I: Ct VR=10V, f=IMHz 

¥ii1fl () *OO:AMBi¥0)50% I: ~ 91fl1l 

01 itiL!!l;!: flt!i 1 ;, 'f AT;' :1 ;, 7" (t!ii1.1Ji T=2856K) 0 

.. itiIN.l;!:~\ff*, 1-- --If ().=800nm) 0 
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\ 

Panasonic 

2,54±OJ 

O,5±OJ5 
i 

.,; 
+1 

2 5 

,~. 
~l 

2 

;j:/J' 

30 

3 

r-r-

A I 

3 
4 

B 

~ ~ 
1, 

fI~ 

5 

4 

940 

10 

3 

65 

1IiliL : mm 

1.8±O,3 

O,8±O,2 

o.2~8~5 

O,6±O,i 

Anode A 
Common Cathode 
Anode B 
Common Cathode 

.!Iilit : mm 

~ -= ~ ..; 

;j:* 1iiliL 
V 

10 nA 

y.A 

y.A 

nm 

ns 

pF 

deg 



Po-Ta 
40 

30 

r\ 

0 
;\, 

1\ 
r-... 

~ 

o I 
10" 0 20 40 80 100 

OOl!!liAl.f Ta ('C) 

,:IIIIIIITfl 
j--j--

<' o. 
5 

" - 0.0 

= 

1 

3 

tl' 0.0 1 

0.003 

/ 
II 

1 0.00 0 , 8 12 1& 20 24 28 32 

l!1I1.± V. (V) 

100 

I -..\ 
I \ 

BO 

/ 1\ 
I \ 

rJl 
, 

- I 1\ 
I \ 
~ 

20 

I 1\ 0 
110 10 40200040&0 100 

111 I.f 9 (deg) 

I!:~~~~. 
3~ !T=285&K 

• 
O. II' 

~~ 
• fo-

n., 
10 3 w w 

l!« I.f L (Ix) 

ID-Ta ,r !,"R I Dr I I 
<' o. .1 
c 

..!: 0.03 

115 .. 
tl' 0.0 1 

0.003 

0.00 140 

.. 

1 

0.3 

0.1 

• 
0.01 

1/ 

/ 

J 

20 0 20 40 60 801 

OOl!!liAl.f Ta ('C) 

L 

0.1 0 to 

l!lIIE VB (V) 
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10 1 o 

"' 

-;, 
c 

160 

14 0 

12 0 

0 

O 

0 

0 

0 

0 

0 

0 

0 

Q 

PN322D 

~~l~g~,x 
T=2856K 

--I"" 

.~ t-

40 20 0 20 40 &0 80 100 120 

OOI1llIlI.f Ta ('C) 

1 
V 1\ 

\ 
II 

II 
1/ 

f',. 
600 700 BOO 900 1000 1100 1200 

illl II A. (om) 

10000 

SIIoIN V.-1OV 
Ta 25t: 

3000 

~ 1000 1i .. 4i-son RL •• ~·---1 1096 

t* 4-1I§ ... -rt- .. . 
... 300 

V 

0 

0 L 

3 

1 
0.1 0.3 1 3 10 30 100 

Jlf,H1UfI: RL (k{I) 



PN323 
PIN * ,,~-{:;t- I" 

• ~ :I: • ,;t,~itJi:iJ(it <. ii1liitJi:WAIj\:;(7)~Itl':~T.Q : t •• t,=50 ns(typo)0 

• iiileiJi:. iiif~.fi'l1o 
• to-;7 !fiJi:i&:~iJ<#11-j\:;~=f C ~1tT.Q : Ap= 940 nm (typo) 0 

• 1tj\:;iiijifh'J':k~ <. o*li1iffJiJ'J1;~': 8=70 deg (typo)o 

• iiJtlj\:; L 'l"WfWnl!j(7)t>Rfflo 

tj\ § ~c % :if: l'* .lji 1:lr. 

i1!'lt1± (jaiitl~) V. 30 V 

Zf1'HH~ PD 100 mW 

~f'Fft;llffii,\iJi: Top. -30- +85 ·c 
I*UiliiJi: Ts •• -40-+100 ·c 

tj\ § ~c % ~ 11f 
lIiy~iilE ID VR=10V 

Yt~iilE IL VR=10V, L= 1000 Ix" 

*,j~:Yt~J.l SIR .2 VR=5V. H=Ool mW/cnf 
1:::0 - -7 !1$J.li&:~ Ap VR=1OV 

(,6~Il;.fra' tr,tf' s VR=10V. RL=lkn 

tr;.~ll;fra' t,o. tf*3 VR=10V. RL=100kn 

~IiHIIll~:I: Ct VR=OV. f=lMHz 

~fjfll 8 ¥@:A$Hn,'i0)50% C ~ 9 filii: 
., )'t~~I;j; $' ;., 7" "- T ;., '7 ;., 7' (@iM.1f T=2856K) 't'iUIJ1E:o 
.2 A=800nm 
.3 "-1 ~ r;" 7" $' 1 hiRIJ:Q::[uJi/fo 

t.:i'-tl~1III 
t. : l:#~rd! (Yt'llli1f.;I;'C'-1fiiO) 10 %;I;.t, 90 %'::l:~-t .Q~ra') 
t, : rll*~1111 (Yt1lt~;I;,C'-01flO) 90 %;1;' t, 10 %'::r~-t Q~IIII) 
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Panasonic 

lIiiSl: : mm 

1 : Anode 
2 : Cathode 

mel' ~~ it:k .ljif:[ 

5 50 nA 

55 }iA 

405 6 pA 

0900 nm 

50 ns 

5 }is 

70 pF 

70 deg 



Pn-Ta 
12 0 

10 0 

" 
0 \ 

i\ 
0 

0 1\ 
r... 

0 1\ 
I 

0 I 
-20 20 40 60 60 100 

liIllIIil.1f T. ("c) 

IL-Ta 
16 0 

V.=IOV 
1.=1000 Ix 
T=2856K 

J20 ! j--

l,...-I--
~I-- ..... 

G; 
-8 

13 

• {:4l 
II!: 
It-
ilf 

40 

o 
-40 

100 

80 

60 

40 

20 

Panaaonic 

o 40 80 

liIllIIil.1f Ta ("c) 

t'-. 

\ 

...... 

-10 1 10 

i~:!1L1± VR (V) 

120 

la' 

OOO~ 
F 

V. 10V 
Ta 25"(; 

I 

0.111 

6 
<n 

0 

;; . .. 

a 

0 

'lioo 

100 

E 
~ r-r-

10 ~ 

I 0.0 
0.1 

T 2856K 

)0 00 1000 

p.~ If L (Ix) 

v 
II 

~ 
~ 

800 1000 

ilJili!: A (nm) 

1200 

~~r"-fL. Slll-~. 
OUT - 10% 

50Q RL t~~:-tf 

100 

-260- ' 

<n 

. 10 

10 , 

, 

I 10-
-40 

0 

0 

o 1 
I 

0 

/ 
/. 

1/ 

80 

100 

30 

:;( 10 
c 

" , 
- ·3 
Il!5 ., 
~ 1 

0.3 

0.1 
o 

.L 

II 

PN323 

lD-Ta 
VII 10V 

/ 

L 

o 40 80 

ffllllllllillf Ta ee) 

1 

40 40 

" 11: 8 (deg) 

..... 

120 

li 
\ , 

11 
\ 

60 

16 24 32 40 48 

if!.m: V; (V) 



PN323B 
PIN* "91'*- ". 

• ~ :lit 
• fi:;.?;iflln'if<. i9iifl.i:iiIII1tq)4tI.lH.:iATQ: t r• tr=50 ns(typ.). 

• iii~lt. i9ifUitt. 
• 1::'- :7~lti.t:lfn'$1I-1t*'fclil~TQ : A.p=970 nm(typ.). 

• ~:7'tlfiifU'*~ <. ~11flln<I.t~\: 0=70 deg (typ.). 

• 1iTt~:7't L ~ ItJib1nli"q)t*ffl. 

• ~MII:*~*! (Ta=25·C) 
rJ{ § ~c * :iE m .!ii 1rr 

~1Ii1± (iitiilE1llJ VR 30 V 

~f~~j*= PD 100 mW 

fJJ 11' J!) IHI i.llJ.l Topr -30-+85 'c 
1!Hfi.llJ.l T stg -40-+100 ·C 

• .lt~ . 1'C~~~1i (Ta=25°C) 
tJ{ § ~C * ~ 

IIJ1IiiilE ID VR=lOV 

ftt 

:7I::-.iilE IL VR=10V. L=lOOO Ix·' 

iil<7H't~J.t SIR .2 VR=5V, H=0.1mW/cn! 

\::' - '7 ~J.liJt:lf .lop VR=10V 

r.t~H#fI,' t r • tf 03 VR=10V, RL=lkO 

r.t~H#IJ,' t r • tf *3 VR=10V. RL=100kO 

t4IH·r.ll1f:l: Ct VR=OV, f=1MHz 

~fll~ 0 *iaA.tH#0)50% C ~ .g ~It 
$, :)'ti~I;t.1 /:1" AT / '7/ 7' (@'i.ol.l.~ T=2856K) l'iJliJ:lEo 
$2 A=940nm 
.. A 1 'J f" / :1"11 .t.iJlI]:lE@]U. 

~r f >"~800= l:=:: fS;'O"' 

td: lmt'L/Mlflll 
tr: l:~/Mlflll (:)'t.liIf:IJ'~-7~(1)10%:IJ\';90%I:l:~T~/MlM) 

tf: rlll/MlM (:)'t.liIf:IJ'~- 7fi(1)90%:IJ\'; 10% l:rlllT~/MlIL') 
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Panasonic 

.ljj.fJI : mm 

1: Anode 
2 : Cathode 

it,], ~~ lfi* .!iiirr 
5 50 nA 

31 f./A 

3.2 4 f./A 

970 nm 

50 ns 

5 f./S 

70 pF 

70 deg 

Panasonic 
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!'I 
!4J 
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,.:; 
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*' :I;;' 
~ 

120 

100 

80 

60 

,40 

20 

a 
-20 

160 

... 

Po-Ta 

i\ 
1\ 

\ 
\ 

,\ 
II 

20 40 60 80 100 

I8lll!lill.lf Ta (OC) 

V.=IOV 
1.=1000 h 
T 2856K 

--~~ -
80 

40 

o 
-40 

100 

80 

0 

20 

0 
10 ' 

o 40 80 

f!lll!llillf Ta ('C) 

I'-.. 

1\ 

... 

-10 I 10 

lmilEE V R (V) 

120 

10' 

V. 10V 
Ta 25°C 
T 2856K 

0 
00 )0 

~« If L (Ix) 

II \ 
60 \ 

0 

\ 
0 I \ 

J l'.c 
\ 

0 800 900 1000 1100 120Q 

ll1i.:!it ,\ (nm) 

:!: 
"it 

~ 0.1~11~11~11 
O.OI7-'....L..LJ..IJJJ!~ ......... 

0.1 1 10 100 

1If,Jllfm RL (kO) 
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10 • 

10 
, 

< c 
- 10 • 

I W 
-40 

n 

0 

0 

0 

I 

1/ 

/ 
I 
I 

PN323B 

ID-Ta 
V,,=IOV 

/ 

/ 

o 40 80 

I8llmill.lf Ta ('C) 

\ 

1\ 
\ 
\ 

120 

'\ 
\ 

80 40 0 40 80 

Pl If 0 (deg.) 

100 

30 

_< 10 .... 
c 

I 

I 

0.3 

o. I 
o 16 24 32 40 48 

lm'ICff v. (V) 



PN324E 

• *¥ ~ 
• r.G~ilJ§tiJfilp: t r• t£=3ns (typ.) 0 

• 7't_iilt:(J) ~**'11 iJffJtl "( p ~ 0 

• at_iilt:iJf'h~ p : Io=50nA (max.)o 

• ~J§ti~:li~IHl7Jff1;. ~'o 

• ~M.*~f3 (Ta = 25"C) 
rJ[ § ~c ~ JE j§ !Ii i:li. 

~_ff. (~iilt:fli) VR 30 V 

~f~1jt!k Po 50 mW 

t1Jf'FJ})l~i,\,lJ§t Topr -25-+85 ·C 

HH}iiiJ§t T stg -30-+100 ·C 

• 'C~~ . 7C~~*¥ti (Ta=25"C) 
--

rJi § ~c ~ ~ f4' 
~_I± (~iilEfUto VR IR=lDJ-lA 

!li'f_iilt: In VR=10V 

7't_iilt: I*S l. VR=10V. L= 1000 Ix·' 

1:::"- 7~Jl:i~:li Ap VR=10V 

r.G~a~/'I" t r. t£ .. VR=10V. RL=lkn 

~'Hdl:f!::lI C t VR=10V, f=IMHz 

¥fli1'l () ~~A.Ma#(J)50% C 'd: ~ 1'lJ§t 
:J't~J§t S VR=10V. A=800nm 

., 1tiL'i!I;l:8@$';" 'f';J.. T ;., '7 ;., '1' (@i~1i: T=2856K) 0 

u 1t~1j:*,\¥f;1.\..---tf$"1 -r-l-'().=800nm)o 
• 3 J't~ii1tiJIIJ'lE @UlI 

+lOV 

-263-

Panasonic 

.!I1fft : nun 

2.54±o.1 2.54±o.1 ~2 

m6 ~s rrr.- 1 O±o.l5 O.J!8.~~ 
p.8±o.l , 

"'~\ 
D C C> !f1 - +1 -
A B "l !~ 

sa ~I---

~1 ~2 
. O.7±o.15 \ ,"-

f I ~ .. , 
---------

5' 
I 

5' 
I-"- 8.S±O.2 "-I 

1: Anode A 
2 : Common Cathode 
3: Anode B 
4: Anode C 
5 : Common Cathode 
6: Anode D 

.!I1fft : nun 

Gil =1 C .... :;lr 
~fr -51: 

A Iii B 

2.82 ~U2 
6.0 

Ai,], fl~ Ai:k !lif:lr 

30 V 

50 nA 

35 45 J-lA 

900 nm 

30 ns 

15 pF 

65 deg 

0.5 A!W 

Panasonic 
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Till/fti!.l.J.f T. ('C) 

':IIIIIITn 
-< • 
c 

o. 
O. 

o. 

I 

5 

3 I 
2 { 

I 

....-~, 
/ 
~ 

o 4 8 12 16 20 24 28 32 

l!!!.Tf. V. (V) 

100 v '" 
80 l \ 

I 1\ 
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I!::~~~ 
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- •• 0' 
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3 

I 

n 

O. 
10 30 00 ,300 100 31 10000 

!!« If L (Ix) 

ID-Ta 'r ("1111 [ I I 
lU 

/ 
I 

3 / 

O. I 

3 

I 

~.o 

0.0 
-40 -20 0 20 40 60 80 100 120 

Th]l/ft(l!.1f T. ('C) 
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,= .u_ 

.u 

r-

o. 
o. 

1.1 0 0 3 ,0 

l!!!lIff V. (V) 
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PN324E 

16 0 V.-IOV ' 
L=IOOO Ix 

14 0 T=2856K 

12 0 

~ 
~~ 

0 
~ I--

0 

0 

0 

0 

0 
-40 -20 0 20 40 60 80 100 120 

fBIl/ftlf.!.1f T. ('C) 

il 
I 1\ 
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/ Y 
20 J \ 

o 7 ~ 
400 500 600 100 800 900 1000 11001200 

10000 
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51000 
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5 10 
il!i' 
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f<- 3 0 

5 
il!i' I 
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-'-1 
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3 

I 

1!1!!>: 1 (nm) 

Sill IN \'R-1OV 
Ta= 

~H JL ::t S~.OU~90% 
son R, td • ;: .... , "IO%~ 

tr-+;' -+i--t, 

0.01 0.03 0.1 0.3 1 

1tl"H.a:m RL (knJ 

25"C 

10 



PN328B 
PIN* ~ 1f1';t- f" 

• ~ :Il 
• Lt~i!Il1J{~ <. i'iIii!llll/lilJ'tc7)~tlH':~T Q : t r • t ,=50 ns(typ.)° 

• i'iIi~ll. i!li1~'.Ii'M:o 
• l::'-7~llilUH{;ff,1I-J't~TCll*TQ : '\p=960 nm(typ.)o 

• 1b'tliifl1J'::k~ <. ~filfll1J'J1:'\: (J=70 deg (typ.)o 

• liHJl.J't L. ~ ~~tnlic7)t*fflo 

• ~M.;;:~~ (Ta=25·C) 
:tJ( § ~c * Ji:: ~ .lI! f:ll: 

i1E1tJ± (OO:ii1Efll) VB 30 V 

Wf~1JHk PD 100 mW 

fJJ I'F mI IHI i~1l: Topr -30-+85 ·c 
1¥t¥lilil.1l: Tstg -40:""'+100 ·c 

• .~tt..J. ;rt;~tt..J"'it (Ta=25°C) 
:tJ( § ~c * ~ 1t 

IIli1lVlE In VR=10V 

J't1lVlE k VR=10V, L=1000 Ix *1 

;ff,$'~J't~1l: SIR *2 VR=5V, A=940nm 

t: -7 ~)j(iltB: Ap VR=10V 

.Lt~~rdl t" tl*3 VR=lOV, RL=lk!l 

,Lt~~rdl t" tl"3 VR=10V, RL=100k!l 

ttliHlllH1F :I: C. VR=OV, f=lMHz 

~Iiljlj (J ¥il!AM~Q)50% I: ~ :QflI)j( 

*1: )'tiJIl;t? ;,-1':7..7;'-'7;,--;1" (i5ili1.Jl: T=2856K) -C:·iIIl];iE. 

*2: :1ilCMfflIJl:H=0.lmW/cm2 0:J'f;ifflU::-C:iftl];iE. 
*3: :7..1 .y 1-;,-1'? 1.t.iIIQ;iEfii]l!&. 

td : ;IHl~r"' 
tT: J:JI.~"" (j'f;'ltiUf~-1 flimO%1J' ';90% I:J:~T ~~IIIj) 
t£: rll*~1IIl (j'f;1!imt:iJf~-11itQ)90%1.J'';1O%I:rll*T~~IIIl) 
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,Panasonic 

.ljtji'L : mm 

1 : Anode 
2 : Cathode 

:Ii,], jj~ :Ii::k .lI!1:lL 
5 50 nA 

27 p.A 

3 4.2 p.A 

960 nm 

50 ns 

5 p.s 

70 pF 

70 deg 



Panasonic 

PN330CL 
PIN * "9'1';t - ". 

.!j!.1:[ :mm 

• ~ :lit 
• TO-18 ft1:\ll"- 'J 'Y 0 

• 7''7;7..1- 'J 77 71 /q:~1?r l t.: i!1IiPt51?r1<\lt1o 

• i!1IilljFHh$o 

30 v 
Wf$tJl*: PD 100 mW 

1 : Anode 
2 . CatilOOe I 

mJJ f'F rnJ 00 iM.1l Topr -25-+85 ·c 
f*1fiMIl Tstg -30-+100 ·c .!j!.1:[ : mm 

0.86 
10 

•• ~~. 7t~~~1i (Ta=25'C) 

ra EI ~e -B- ~ #- :ai/J' jt1:\ll :ai* .ljj.f:it 
H\i'llti>1t ID VR=lOV 0.1 10 nA 

7'tlli>1t IL VR=lOV, L=lOOOlx ., 7 10 f/A 

1:::"-7~lli!Uk Ap VR=lOV 850 

~~B.-\'roll t r , tl· 2 VR=lOV, RL=50n 2 

MIi'f-fIIl$:I: Ct VR=HIV, f=IMHz 7 

-¥il1ll fJ ~iOCAMB.-\'(7)50% C: ~ {) 1ll1l 70 . " . - - . 
1 :l'til~ 1;1: 'I -' 1";t.. I ;; 7 ;/ '1' (fS,aJf T = 2856 K) -r'il!IJ:iEo 

02 ;J.. 1 /1-;.- 7' '11 .I. iJlIJ:iEwUllo 

Sig. In VR=10V 

AP=SO:!:::: t. S· 0 19. ut 

500 RL, 

i:l) iti~~ (MIL-STD-202D) ~f*tiEl;t~ft""('T 0 

Panasonic -266-

td: iltt~/I.' 
~:~n~M(:l't •• #1:::"-7~~W%&; 

90%1:~¥l-T .Q~/I.') 
tl: r~B#M(:l't11!.ill:::"-7fri~90%iI'; 

10% I: r~T.Q 11#/1.') 

nm 

ns 

pF 

deg 



10'1I1! 

10' 

10-1 __ 

lO-"L..1..J..llW1-1...l.WJ.UL.".J....LJJ.W.l~.ll.U.u.ulO· 

~« If' L (IX) 

In-Ta 
10' 

V. lOY 

10 

<: 
" 7 

1 
I 

, 

, 
10-_60 -40 -20 0 20 40 60 80 100 

fflJflllrJi.1f Ta (t) 

~ 

" 

6 
I 
I ITa=2s'c 

4 
I 

! 

2 
L =1000 Ix 

0,..., 

6 L 500 Ix 1-1-

10-'" 

o 
0102030405060 

i2!-.trf V. (V) 

t r • tf- RL 

10'mmm;_ 

~IO'~ •• B. ;; ~ ... 

10-1'1:-:-L..I..L.LLL~...w...LU.Il1!---J...J....LJ..LIJ!l, 
10-2 10-1 1 10 

~'ililI VR (V) 

-~ X.y=O"" 

I" 
"'-

'\ 
2 

1\ 

y Fiber 

4 ~~~:.) 
5 
o 0,2 0,4 0.6 0.8 1.0 1.2 1.4 1.6 

11ft .. z ("") 
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:< 
.5 1 

PN330Cl 

h,-Ta 
6 

V.=lOV 
L=1000 Ix 

4 

2 
,/ 

..,.,./' 
V 

0 
./' 

8 V .,. ,/ 
6 

4 

2 

0 
-60 -40 -20 0 20 40 60 80 100 

JblLlllill.1f Ta (t) 

100 '\ V.-lOV 
/ Ta=2S'C 

I 
/ 80 

J 
II 

§ 60 

o j 

V 
0 

1\ 
\ 

0 \ 
400 600 800 1000 1200 

iIi Jl .\ (nm) 

o IV;, ~ 
1/" .\ Z-r" 

/ ,,' \~O.31U1 

1// .\ 
I \\ 
I , 

I 

Y Fiber 

4 ~g 
X (;1 .. ) 

5 
0.8 -0.6 0.4 0.2 0 0.2 0.4 0.6 0.8 

it! .. X,Y (1m) 

Panasonic 



PN331CL 
PIN * ,,~--(:t- I" 

• ~ :&t 
• TO-18~~'" '1'/0 

• 7' '7 A -T ':I '7 7 71 ;q:lilii- L t.: ~ P~ii-:f.ff:l:o 

• ~PI!:-r~~o 

• ~~liil>~o 

Jj{ EI ~c * 1E: ~ .!ji {[ 

J!lI1£(iliif.i:fi) Va 30 V 

alf~tM,= Pn !iO mW 

tJJ 1'1' 1m 00 i.M~ Topr -25-+85 'c 
f*ffi,\i~ Tstg -30-+100 'c 

• .~~ • :Yt~~~tt (Ta=25°C) 
Jj{ EI ~c * * 14' 

ai1ltiTrE In Va=10V 

J't1ltiTrE k VR=10V, L= 1000 Ix 01 

e-'7~~?~*· ilp VR=10V 

JiC;~~ra~ tr , t£ '2 VR=10V, RL=50n 

iMl-rroll~1!: Ct VR=10V 

~J't~~ R VR=10V, iI=800nm 

~fijl] (j ~iliA~t~0)50% C >:l: ~ jI]~ 

~J'tiIDW~:k D fl~~J't'flJjfiiJG 

iEI) '>tJ't~li:fif'i'!E: 400nm ~iM! ~ .Q i.!lt:&t:: to-It .Q~Ii:I7):lit*~1i: l:i<tt".Q Jt~t;J:100%-r·t" 0 

tt~ *~~~ •• ~a .~ •• m-r~8~Lk.~~~~~t~Ao . 
iE3) iii<ti~tt (Ii.UL-STD-202D) 17)f*IDEI;J:I!lIE~t" 0 

01 J'tiJt;J: '7 :.- '/ AT:'- '7 :.- 7' (fSiliI.Ii:T=c2856K) ~iJlIj~o 

*2 A 1 'Y 7-:'- '/ '71 AiJllj~@]jS CFI:m$P.(1) 0 

Sig.ln VR 

Panasonic 

actIV!~_! 

\ ! 

- '-'!~ I 
0.88 
1.1 

:ai/J' ~* 
0.1 

7 14 

900 

2 

3 

0.55 

70 

00.88 

~ 
r-

.lI!1:[ :mm 

1: Anode 
2: Case 
3: Cathode I 

.lI!flL : mm 

:ai*- .!jif}]: 

10 nA 

pA 

nm 

ns 

pF 

A/W 

deg 

mm 

A=800nm -.n.l-t. .Sig. OUT 

. tr: l:Jl.~fI,'(J't"1l!:imiJ~l!-7fiI7)lO%iJ''; 
90% 1:l:Jl.t" .Q~flIl) 

500 RL 
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t£ : rll*~flIl(J't.iU~l!- 71iI7)90%iJ''; 
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80 

~ iii 
::'l 
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V 1 
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Panasonic 

PN331 F 
PIN * " ~ l' :;t - ". 

1jI.l:iL :mm 

• lM jt 
• y - Jt- HMI-'f"? ~ ;( ? Jt-/~ .. ) 7- ;;'0 

• 7"'7 A 7- '') '7771 /{, tl'7 A 7 71 /q:~~ L t.:~p*1i~*f·l1o 

• ~PJl:-'f:!i1J*o 

• ~i!r.t~o ~@]-~~ 
+I 

e!E;!n""WF"ffia!Es=f.----t ::l 

• ~M.;;::i:*& (Ta=25°C) 

tJ{ 13 ~c ~ :if: f* ¥ f:[ 
l!l!'i[I±(iliilfEli) VR 30 V 

af~1ji*= Po 50 mW 

tJJ f'F 1WI1#! iAiJl Topr -25-+100 'c 
i*1'¥iAiJl T stg -40 -+125 'c 

Bct'V!T! 

\ ! 
I - '-;---I 

•• ~fI'iJ -7t;:':J!fl'iJlMi'i (Ta=25°C) 

tJ{ 13 ~c ~ ~ itt-
at.iifE Io VR=10V 

it.iifE k VR=10V, L=10001x·' 

1:::'-'7~Jli!iHf ).p VR=10V 

l!lilU~r.t~*f·I'1 fc .2 VR=10V, RL=500 

~-'fr.ll~:I:: Ct VR=10V 

~it~Jl R VR=10V, ).=800nm 

-¥ilijfj () ~iliA~tlf.fV')50% t >l Q jfjJl 

~itilii~~* D 1f:!i1J~it~Ji1!ilG 

i.11) 5tJ't~lt*ft1: 400nm H!lLt .;,iBi:&: I: t:,'IH ~lt(l)il*~ltl:M1" .;,l:t$li100%'"(·1" 0 

i.12) *!tI!.Il,liiJii1'i1!liltiBi. iJii1m:f,1f'il!*-i'l-'fa-~J!:L.t:aUt(:"lil; IJ t-ttAo 

~/J' 

4 

0.45 

J'tiMili'1 ;.- '/ AT;'- '7 ;.- -j' ('@.ililtT=2856K) C'iJl~'lEo o. A 1 'd'-;'- '/ '11 AiJI~'lE@]ilI Cf~$P.IO 0 HiL, :'N:J'tJ't'llifrE(l)--'3dBo 

A=SOO:i
gj. I~ t.VR 

Sig. Out 

son RL 

td : )J!(l llifn., 
tr: l:.fl.B;jlrdl(J't'il!iifEnq~'-7fi(l)10%n',; 

90% 1:l:.fI. 1"';' llifrm 
tf : ri11l:B;jlF., (J't'llifrEntl;::'- 7f/t(l)90% n''; 

10% I: ri11l:1"';' ilifF.') 
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PN332F 
PIN * "1i"1' ~- ". 

• ~ :lit 
• ~ -}v F~;\\H'""") a< ~ '/ }v/~ '/7-;; 0 

• 71'7 A 7 7{/{ (GI50/125) 1:~i?1 It.:ifljP*ai?l*f·I1.o 

• ifljpJl·:Hb$o 

• ifli~r.t~o 

• *f!~.*lE~ (Ta = 25 'C) 

tIl: § ~c -if 'tE ~ 
i2'!1Itff (ifiiifEfli) VR 30 

Wf~tlt~ Po 100 

tJJf'FP.ijOOi~~ Topr -25-+100 
:t.>/l fif T - A" - . ~--

... stg 

tjj § ~c -if ~ 

at1iiilt 10 VR=10V 

:)\':;lIiilt IL VR=10V, 

e- :7~~iBi* Ap VR=10V 

r.t~a#IJ,' t r , tf" VR=10V, 

~IIiFf- rdl~:Ii Ct VR=10V, 

.lj!. fft 
V 

mW 
·c 
L 

f.1f 

L=1000 h*' 

RL=50n 

f=lMHz 

Panasonic 

Ji+ 

.lIifll ; DUD 

"' d 
+1 
'" ~ 

LjJ----~ 

fI&!! Ji* 
0.1 1 

1 

800 

1 

2 

1 Anode 
2 Case 
:i Catnocie I 

.lIifll: mm 

!jifft 
nA 

JiA 

nm 

ns 

pF 

¥:ftt1I! 8 ~ifiA~tll#G')50% C ~ {, jIj~ 40 deg 

!t-fj(b$ 7J VR=10V, A=850nm 

J't~~ S VR=10V, A=800nm 

.. :l't~l;j: 1 / '/:J. T / "7 /"1 (@.I:iJf T=2856K) -r·l~IJJEo 

":J.1 '17/7'11 hilltlJE@Uo 

. Panasonic 

(A.1J/~IV:J.L.JL , 
: - --- '--90% , 

(ill 1J /~ Iv:J.) L 1 ____ ~ '_10% 
,I I I 

td..J:+- l' 
-t+i .... --, :-- tl 

tr 
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tl ; r!!*II#I!.' (:l't'lltiili:i/\::,- 71iiiC'>90% fl''; 
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PN334 
PIN* "91':;f - f" 

.~~ 
• mnlH' 17/{'1 T'-:; (~5)o 

• 77 A 7 "J :7 7 71 /q:~f1l t.:iWi"*i5if!firi1o 

• iWip.it+~*o 

• iWi~r.c;;1§:o 

lJI § ~c j} :if: m 
~1II1± (~iifi:'1li) VR 30 

ij!f$m~ PD 100 

tIJ f'F 00 IHJ ihill Topr -25-+85 

Tstg -30-+100 

lJI § ~C j} ~ 

lilliltiAt In VR=10V 

J't'ltiAt IL VR=;,lOV, 

t"-?~fnU~: tip VR=lOV 

rc;~~rdj t" tf *2 VR=Hiv, 

ytl,!Trdj~:I: C, VR= 0, 

lj!. 1]'[ 
V 

mW 

'c 

f4 

L=1000 lx"1 

RL=500 

f=lMHz 

Panasonic 

~+ 

5 

2,54 

, c:> 
, +1 ~-' "! 

,1 ; 

0,86 
1.0 

~~ 
0.1 

7 
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2 

6 

Al 
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nA 
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nm 

ns 
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*,fili:fll 8 ¥ llLA!~:m (7) 50 % I:: >d: Q fll J3( 30 deg 

*1: J'tlf-I:l:? '/?':1-7 '/7 '/'/ (tsl.!itJ1: T=2856K) '('lIIIJ~, 

*2 : :1-.0( ·17'/?'?.o( AlIIIJ~Ii!Ill!t, 

A'~900:;l'I~ V~R=IOV 
Sig. Out 

500 RL 

Panasonic 

(A:!J/fIVAUL , 
: - ___ ' __ 90% , 

(UI :!J/{ Iv:1-) t 1 ____ ~ '_10% 
.' I I 

td~ H- l' 
~ --, I-tf 

tr 
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td : l!i h.H~ra' 
tr : J:Jl.fflllll O't'lliifi;/)~ 1:;"- :7 iil!(7)}O%;/)'t, 

90% 1::J:Jl.i' ~B!frJl) 
tf : r II*Uifra' ( 1t1liifi;/)~ \:::' - :7 jli (7)90% ;/)' J? 

10% I:: rll*i' ~B!fr.') 
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PN335 

.!M' :Bt 
• -tt-1 r·~.:L-77';J r'd:fMDll/{';J7-:': o 

• /7 AT ';/ 7' 7 711{(:lMi-@-L.t.:ifijPt!i-@-*ftEo 

• ifijPilf-l<'h$o 

:rJ{ § ~c i% ~ m ljI. fj'[ 
, i2!1ltff ( iK iilt fli) VR 30 V 

~y:tjl*= PD 100 mW 

iJJ ft rnJ IHI i~J3( Topr -25-+85 'c 
f!~:t?~1J, It T_._ _7n_...l...lnn 'r 

:rJ{ § ~c '" ~ f4' 7'] 

HiHltiilt ID VR=10V 

Yt1ltiilt IL VR=10V, L=1000 Ix" 

r:'- 7' [~J3(iBi* Ap VR=10V 

It.*B#ra' t r , tf .2 VR=lOV, RL =50n 

il;'I;If-IIIl:§:I: C t VR=10V, f=1MHz 

~fli~ 8 ~iKAMH~0)50% C: 'd: ~ ~J3( 

jtirnll;l::$'/7'A-T/7/7' (@i~~ T=2856K) l"ifil)'lEo 
*2 IjC.~B~rB~?Jlq'iELqlmo 

Sig, In VR=10V 

AP= 800nm 

Panasonic 
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Panasonic 
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PN3104,PN3105 
PIN *,1 .. 9'-1*- F 

.!M :lit 
• ifj ~13E -rfg; p all'-;;ir.to 
• -*jf;"->J't};'M:il:~#HfHflo 

• 1:il:iiij~Uli!11i1".!Hfo 

• 'H~7"~:J.. 7- "/ '/:~ "J 7" - :'/0 . 

• ~aJlmnli' (PN3104)o 

• 0]"*1 L ~M9iI'!HIi' (PN3105)o 

JJj El ~c * IE ~ .ljl. 

~1I[£ (i!tifrt11i) VR 30 V 

Wf~t.ll.*= PD 30 mW 
{ 

fJJ f1! 1iJ!HI i&13E Topr -25-+85 °C 

Tstg -30-+100 °C 

lJi § ~c * ~ 

~atrf (i!tifrt11fi.) VR 1R = 10}lA 

Hir~ifrt 1D Va=1V 

I !PN3104 1L •• J't"ilifrt 
I 

VR=1V, 
PN3105 

1:::" - '/ ~l3EiBi~ ).p VR=1V 

r.G1tIlij:M t r , tf· 2 
Va=1V, 

VR=30V, 

mTIl!l~it Ct VR=lV, 

atfa:iIlMlttA: RS• 3 Va=1V, 

f:il:iiifg*ftli ~ a" Va=1V 

" IL=11+12 
1El e, n, 121;t 7 J - ~'AI, A2(7):J'(:1Itimo 
>'tif~IU1@.:$';'- 7'kr;'-"7;'- 7' (@.ilVI T=2856K)o 

.2 :J'(:il~I;tGaAs~jt:$f1 t- r: ().=800nm)o 

.3 Val;t 7 J - ~'Al, A2 rdl(7)"lltf:iL£.o 

.4 a=I(I.-12)/(l1+12)1 

L=1000 Ix 

RL=1kO 

RL=500 

f=1MHz 

Va=0.5V 

1ft 

---

itt-

{lie, jtAMIU~!fll:iLliJ::.f')100)lm(7)f:iLli, :li!i!flf:iLlil;t, II=I21:>:t91:iL!icT90 

Panasonic -280- . 

Panasonic 

W
O,l~ 

5 5' 

_50~_ 

3.0 

1j!.f:[: mm 

18±03 

W02 

I Anode Al 
2 Common Cathode 
3 Anode A2 
.{ (~nmmnn ("athntl", 

- --., 

1j!.f:[: mm 

___ -----.1cL-_ 

!(I]' fl* It*- .ljl.1:il: 
30 V 

5.0 nA 

20 30 }lA 
f---

14 20 }lA 

940 nm 

10 }IS 

3.2 }IS 

12 pF 

250 kO 

0.066 
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-281-

PN3104, PN3105 

IL-Ta 
16 0 

V.-I0V 
L=1000 Ix 

14 0 T-2856K 

- 12 
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0 

-" -0 
1....-~ 

..:: 10 
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fflJlllll.llf: Ta ('C) 
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Panasonic 



PN3107(N) 
PIN * " ~i1' :;f - ,,-

.~ ~ 
• f.Ij~I!(-z"Ul:PHIl''iti1.Eo 
• --*5C(7)J't,r,':H:il:ii~.'fJ.J'I~o 

• f:il:iii~Jili!tt IJI .Il!~fo 
• INf~7°7;1..T'/ 7/{'/'T-;;'o 

• OJtlJ't l '(> WfftHi'i(7);f;JUI'l0 

Jj( § ~c j} :u:: ~ lji f:il: 
~'itl± (~i1.Efi1i) Va 30 V 

~t~tj{~ Pn 30 ;;;.\~7 

j}J fF 00 fHI iAiI!( Topr -25-+85 °c 
1*mNaI!( T stg -30-+100 ·c 

tj( § ~C j} ~ 14' 
i!ti~rf(~i;ifflf{) VR Ia=10pA 

lIi~~im: ID Va=1V 

Va=lV, L= 1000 Ix 
J't~im: IL ., 

Va=lV, ,l.=900nm, E=lmW/cm2 

1:::°-7~l!(i~~ ,l.p Va=lV 

t r ,t£02 
Va=lV, 

r.iS~a#r~' 
Va=30V, 

:!tffil'f r.ll1§t:l: Ct Va=lV, 

'ittl.iir~'t!uJt RS 03 VR=1V, 

f:il: iii iN j}~fi ~ a 04 VR=lV 

01 IL = 11 + I2 
f!:l. L, 11, I 21;1: 7/ - I: AI, A2 O)J't~il1Eo 
J'titIiIH3i3:S' /7"7.. T / 7 /7' (i3iM1i T=2856K)o 

.2 )'til#'I;l:GaAs~J't:S'-1:t -~. ().=800nrn)o 
03 Va 1;1: 7/ - I'-A 1, A2 r"~ O)~jj):~ • 
• 4 a= I (ILl-Iu)/(ILl +IL2) I 

RL=lk!l 

RL=50n 

f=IMHz 

Va=0,5V 

IE! L, J'tA.MIU;~fj):Jl{ J: I) 100,urn O)j]):Jl{, ~1f;jj):fll,j:, II = 12 I: ij: Gj]):fll t l' Go 

Panasonic -282-

Panasonic 

o 5±O.1 

.ljI.f.il: : mm 
'1 8±O 3 

1 O±O 2 

t;i~':J:~ _ 0 

50 "\ : Anode Al 

2.0 
25 

!\i/j, fl~ 

30 

8 13 

10 

940 

5 

1.6 

10 

120 

0,100 

2 : Common Cathode 
3: Anode A2 
• r< ........ 

"'t: • ,--,UUllUUU \....-aLIloae I 

.ljI.fiL:mm 

:5 on 
,...; 

, 

!\i* ljif:il: 
V 

2 nA 

pA 

pA 

nm 

ps 

ps 

pF 

k!l 



PD-Ta 
40,..-,-,-r-,-,-,--,-,-,---.--'-'" 

t-+-t---t--t-t--~ --+-----1------+--+---1 

30H-+-++<+---+--H'------t-t-t-----1 

\. i i 
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240 
Td=25l 

/"/ 
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o 4 8 12 16 20 24 28 32 
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V ...... 
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-
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ilE1[EE VR (V) 

-283-

PN3107(N) 

it.-Ta 
160 

Y.-IOY 
L=IOOO Ix 

140 T=2856K 

* 12 

10 
..::: 

0 

0 - , -_f--
0 
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0 

0 

0 
-40 -20 0 20 40 60 80 100 120 

J;;)[/il"Vit T. (t) 
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" \ 80 
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II 1\ 
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,./liIJ£1Jt Il, (,OJ 

Panasonic 



PN3108 
PIN * " ~l-{ :;f - /" 

• ~ :Ii • iWi~/.t-r·f.!tPHJ-o!ltiTrfo 

• - »Ue J) 7\';,¢.;. I:lz: ii!H~ IB ffl 0 

• f:lz:ii!t@:*,*·['f./J".lJ'Hfo 
• ,Hf3 7' '7 :7.. 1- 'j '7 I;' 'J 'r - ;;' 0 

:tJi § ~c * :lE ~ lji f:lz: 
~1It1:±(@:iTrffi) VR 30 V 

~f~t.lt!t:: PD 30 mW 

tJJ f'F ~ fHI i1l./.t Topr -25-+85 'c 
Tstg -30-+100 

:tJi § ~c * ~ 1tt-
i1!IlItlf (iF[iTrfflfil VR IR=10pA 

lIifllltinE ID VR=IV 

01 VR=IV. L=lOOOIx. 
J'tllltiTrf IL 

VR=IV, A=900nm, E=lmW/cm 2 

e'-7~/.ti)j{~ Ap VR=IV 

r.tS~B<fIJ,' t r , tf· 2 VR=IV, 

Y#;ITr"r~:I:· Ct VR=IV. 

IlIttn,m:m RS*3 VR=IV. 

f:lz:iif§*ftJi~ a*4 VR=IV 

*' IL=II+I2 
fltL.. II. 12t;!:7 J - f.'AI. A2(7)it'l!i:imo 
itiJ,iit;!:A@.$'/7'7.T/7/7' (@.iMIi T=2856K)0 

.2 >'tiJ,iit;!:GaAs~it$"'.,.;j-- 1'; (-<=800nm)0 

.. Val;!: 7/ - FAl. A2 r.,(7)'l!i:i:lO,'i o 
a= 101-12)/01 +h) 1 

RL=lkO 

f=IMHz 

Va=0.5V 

fHL.. 7'tAfltt;!:~1:\Iijf[il!tJ:1J 100jlm(7)ill:it. ~*ill:itt;!:. I1=I21:>d:~i..Litc-t~0 

Panasonic -284-

Panasonlc 

2,54±O,j 

o.6:!:8 ~ 

O.5±O 15 

Umt: mm 

l.8±o.3 

OCS±O,? 

O.6±OJ 

g 
~. 

. 5,O±OJ 

1 Anode 1 
2 Common Cathode 
3 Anode 2 
4 Common Cathodp 

!itjll:: mm 

~ 

1.5 
2,1 

'(/J' tJ$ il* ljif:lz: 
3p V 

2 nA 

7 12 pA 

8 pA 

940 nm 

5 ps 

8 pF 

250 kO 

0.133 
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-285-
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if 
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PN3108 

IL-Ta 
VR-IOV 
L=IOOO Ix 
T=2856K 

I--I--f-

~I--~ 

40 20 0 20 40 60 80 100 120 

J~lll!j,ll.1t Ta ('C) 

1\ VR-IV 
Ta=25"C 

I \ 

1/ 
V 

V 
/ 

I \ 

01 \ 
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0 I\.. 
400 600 800 1000 1200 

,!li ~ A (nm) 

I'- 10~IIIIVI=!lVIIIII i 
OJ;\; 
-Y 

10-' LJ..JL.llJ..lll.J..ll.lJ.llL.L-LW.w.-l--l.J..l.=-:u..u-uu 
10-' 10-' I 10 10' 103 
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Panasonic 



PN3112 

• *' :Lit • iWi~~l"fE:"at~liiEo 
• --*5tO):JIt,¢.i,f:i'!:fi~l:ftffio 

• f:li: ill oo:**tt fi.Jj! kf 0 

• IHf~7'7;t,-T'/ 7 1 {·:;'r-;;o 

• <iJ1J1.:JIt L. .>(' wrmnlilO)f,lUllo 

§ 

VR 30 v 
~t;e;:tj* PD 30 mW 

tJJ f'F ItiJ IHI i'\!~ Topr -25-+85 'c 
i*ffi'\!~ T stg -30-+100 'c 

lJi § ~C -% ~ 14' 
ai~mE ID VR=IV 

VR =IV, L=1000 lx" 
:JIt~iiiE IL 

VR=1V, A=900nm, E=1mW/cm 2 

\::'- '7 ~~i~:& Ap VR=1V 

M5~aifr.~ tr , t{'2 
VR=IV, 

VR=30V, 

~TIIIll'!=:I: Ct VR=lV, 

~f.jraUlftA: RS'3 VR=IV, 

f.il:illf~-%ftIi ~ a *4 VR=lV 

" 1L = II + 12 
flil, II, 121;1:. 7 / - FA 1, A2 (7) J't'iltimo 
J'tii.\il;l:. af§?, :-- 'f AT :-- 7 :-- 7' (f§/Mii T=2856K) 0 

.. J'tii.\iI;l:.GaAsjEJ't~1:t- F (,1.=800nm)o 
'.3 Val;l:.7/- ~·A1,A2r.'(7)'iIt{j'[~o 

.. a= I(ILl-1L2)/(Iu +IL2) I 

RL=lkO 

RL=500 

f=1MHz 

Va=0.5V 

m l, J'tAMI;I:.~~jj'[ill J; IJ 100}lm (7){j'[ill, ~$fj'[illl;l:., II = 12 I: ~ Q {liill I:: T Q 0 

Panasonic 
-286-

J 

Panasonic 

MO',IO. 

5' 5' 

5 + 

2.5 
3 

:Iii+ fJl'!f¥! 

16 20 

14 

940 

10 

3.2 

10 

120 

0.08 

1!1{:i'!: : mm 

8±O. 

1: Anode Al 
2 : Common Cathode 
~ • Annn~ A? 

4 : Common Cathode I 

1!1{:i'!: : mm 

~: 

:Iii*- Jlif}[ 
2 nA 

p.A 

p.A 

nm 

p.s 

p.s 

pF 

kO 



PD-Ta 
0 

+ -

I 

: I \ , i 
30 

! \ I U-0 
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-287-
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JIi][!!l,J,l/it Ta ('t) 

I \ 
V.-IOV 
Ta=25"C 

I \ 

/ 
I 1\ 

I \ 
II 
II 

1\ 
/ ", 

600 700 800 900 1000 1100 1200 
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Panasonic 



PN3206 

• ~ ft • r.t~~JiiJt~p : t r , t£=lOrs (typ.)o 

• J'(;l[imO)iit,M!1'1;1;tf~;/1-r p Go 

• Hjfl[imiJt'J' ~ p : ID= 10nA (max.) 0 

• ~~Ji, ~m~lit1o 
• 'H~7"7AT'/7/f'/7-:/ (77'11-:917°)0 

lJi § ~C * :iE ~ .!Ii fft 
ti!1l[!± (iitimfli) VR 12 V 

~f~fJt!k Po 30 mW 
ili'h//r::. oor*l·:a ~ 

lopr -25--j-1l:> ·c ;:FIJ I r"'I-'Jl-!..!JUI.lLIj(,. 

f!f;:{MiN Tstg -30-+100 °C 

rji § ~c * ~ fit-
ti!'i~:rf (@:im:flfi) VR h=lO,uA 

IIj'f'.1![im: ID VR=lOV 

J'(;l[im IL *3 VR=lOV, L=lOOO Ix *' 
J'(;~N S VR=lOV, il=900nm 

e- 7 !~lji!i!i:lf il p VR=10V 

r.t~H-'j%~ t r , t£ 02 VR=lOV, RL=lkO 

iiIIil.:rr.ll:fl::I: Ct VR=10V, f=lMHz 

=Fflfifil f) ¥iitJ,.,MB,\'0)50% I: Ij: G fillj 

Panasonic -288-

Panasonic 

.lj!i\i:mm 

2,54±Ol 1.8±o,3 

08±o2 

06±O.l 

o.5±o.15 

'~ 
~' l:AnodeA 

50±Ol 2: Common Cathode 
3: Anoel .. R 
4: Common Cathode I 

.lj!{i!: : mm 

to I 0 .~ A i B I 
0 0 

098 - ,J. 015 0.98 

2 2 

min. typo max. Umt 

30 V 

10 nA 

2 5 ,uA 

0,50 A/W 

900 nm 

10 ns 

3 pF 

65 deg 
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-289-
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12 0 

0 

0 

0 

0 

0 

0 

100 

80 

0 

0 

0 

PN3206 

V. 10V 
L=IOOO Ix 
T=2856K 

-1--,---

40 20 0 20 40 60 80 100 120 

IBlIlllIJO./.f Ta (t) 

V.=IOV V \ Ta=25"<: 

I \ 
/ 

\ 
/ \ 

II 

/ \ 
.I \ 

0/ 1"-

1000 

400 500 600 700 800 900 1000 1100 1200 

1!li:!O: .t (run) 

0 
Ta 25"<: 

SlglN VI-IOV 

_ 300 "11 SL 
- -SlgDUT ; ... -- ,--90% 

son R ~lO%E 
l t-ri. -H-tf 

"' .3 
1000 

.- 30 0 

0 
/ 

0 

0 
/ 

3 

I 
0.1 0.3 3 10 30 100 

Panasonic 



PN3404, PN3405 

· ~ ~ 
• Jt:~~Ltip'~~': t" tf=20ns (typ.)o 

• 1tiltijffG') jf[,j\Ij!'/1:;I;<1IitL ''0' J., 0 

• iilfiltiitEiJ<'J'~~': In =10nA (max.)o 

• ?tii1~~~o 
• ,Hf37' 7 A 1- '1 ~ ,{ '1 ..,. - ~ (7 7 '1 ~ 3' l' 7') 0 

• m,)fl 3' l' 7' (PN3404 ) 0 

• ?tii~Lt3' l' 7'(PN3405)o 

~1Ii1.± (OO:iili: fl) VR 30 V 

W!'?i1:tA:!k P D 30 mW 

1IJ1'F JiliJ IHI iAaI.t Topr -25-+85 °c 
1~d'Hi\'1.t T stg -30-+100 ·c 

lJi 13 ~C * ~ f4' 
i]!iltEE (jf[iitE1il) VR IR=10,aA 

iilf1ltiitE ID VR=10V 

1t'lliitE IL ·3 VR=10V, L=1000 Ix·! 

I PN3404 
1t/tliLt 

I 
S VR=10V, A =800nm 

PN3405 

\:"-1 ~Lt7Bt~ AP VR=10V 

Jt:~p;fOO t" tf·2 VR=10V, RL=lkO 

~IIFfOO~:I: Ct VR=10V, f=lMHz 

~1ilflJ 8 ~Ui:A.Mp;fG')50%'~ ~ J.,flJLt 

ru ~H.*2 •. ~~~·~.~Mn~31~j~~~~~G')~~m~ 
., ~i!!ilU3@.:$' ~ 7' A T ~ '7 ~ 7' (@.iAali T=2856K) 0 

.. ~ijl;t~i¥f;$.~-4f(;'=800nm)o 

03 ~~iilEi~g2@1l!/} 

Panasonic 
-290-

PanasontC 

16 5 

I 
I , 

~ ~~ 

! -

I~ 
M 

t! ;;~ 
-' +1 +1 

o"l 
~ ..r~ 
1;( 

i--= 

.li!{j'[ : mm 

1.8±o.3 

O.8±o.2 

O. 6+ 0 I 1--= 
~ I- ~ 

O. ~ If 2 
-' 

3 

~
5'O±O'1 

10" \~" . 
1 : Anode A 
2 : Common Cathode 
3: Anode B 

...£. 5" 4: Anode C 
5 : Common Cathode 
6 : Anode J) 

.li!{j'[ : mm 

:ii/j' ~~ :ii* llt1:il: 
30 V 

10 nA 

7 10 ,aA 

0.50 A!W 
0.45 0.55 A!W 

900 nm 

20 ns 

5 pF 

65 deg 



0 

5 

5 

0 

5 

0 

5 

0 

I 

o. 5 

o. 
_ o. 

3 

2 

1 
~ o. 1 

~ 

; 0.0 5 

5 

0.0 

0.0 

3 I 
21/ 

0.0 I 

0 

Pn-Ta 

1\ 
[\ 

1\ 
\ 

~ 

I 
20 40 60 80 10 

flilflillll.li Ta ('C) 

T. 25'C 

..... ..J. ..... 

V V 
V 

o 4 8 12 16 20 24 28 32 

10 

~'1Il:ff V. (V) 

0 

/ 1\ 

0 

/ 1\ 
II , 

0 

1\ 

0 I 1\ 
II \ 

0 

J 1\ 
\ o I 

UO 80 60 ~ WOW ~ 60 80 1~ 

1'1 Ill: 8 (deg.) 

100 0 
V •. lOY 
Ta 25'C 

300 T 2856K 

100 

< 
3 30 

.::; 
10 V 

3 

1/ 
I 

O. 3 

O. 17 
10 100 300 1000 3000 100 00 

In-Ta 
0 V. 10V 

3 

< I 1/ 

-S 

~ O. 3 

'IS • l!l' O. 

V 

1 I 

0.0 3 
/ 

0.0 I 
-40 20 0 20 40 60 80 100 120 

fli!lllli,\l.1lI: Ta ('C) 

100 0 f 1 MHz 
a 25'c 

30 0 

0 

0 

0 

3 

1 

O. 3 

O. 1 
0.1 0.3 1 10 30 100 

~'1Il:J± V. (V) 

-291-

PN3404, PN3405 

IL-Ta 
160 

V.-IOV 
L=10001x 

14 0 T=2856K 

0 

~ 
~j... 

0 
I-.... 

0 

0 

0 
40 20 0 0 40 60 80 100 12 

10 o Va-IOV 1/ 1\ T.=25'c 

J 
, 

0 

II 
0 

) 1\ 
/ 1\ 

1/ I 
0 

I \ 

0 II \ 

0/ ~ 
400 500 600 700 800 900 1000 1100 1200 

illi:lk .t (nm) 

300( I.n.lf.~" ,V,""lOYIL 
100( 1 ~ ~ :: rg~T ~-90% , Rl 'f---f --\0% , ~* -+-tl 

(,01 O. .1 0 

Pan8sonic 



PN3603 

• ~ ft 
• f.ljif);[;~o 
• J'tt V1E (7) II jlHc ji,1iJlt'it 0 

• f!\;~\llitV1Eo 
• f.Ij~\J't~It: S=0.55A/W (typ.)o 

:tj{ El ~c % 
~'iltJ± VR 

~:§1A:!Ic PD 

tbf'FJi!lIIllI i,lilt T.p , 

f*,rtig,1t T". 

:tj{ El ~c % 
IlifltmE ID(A. B) 

I UA) *1 
J't'iltmE 

IuB) 

J't~1t S*2 

l:."-?~lti!!t-ft ,\p 

);[;~1Iif1ll'l t" tf *2 

, ~TIIl'I:§1i C, 
"*,1iRlfJ 8 

~ ~ .lji. fir. 
12 V 

30 mW 

-25-+85 'C 
-30-+100 'C 

lIEA 1J.t*~ 
I 

m3 
-- A. A,--

A, 
, 

I 

~ itt-
VR=10V 

VR=10V. L=10001x 

VR=lOV. L=10001x 

VR=10V. ,\=800 nm 

VR=10V 

VR=10V, RL =lkO 

VR=10V, f=lMHz 

~jiAMIIif(7)50~ ';:~1.>1fJ1t 

., :Ytill;l: 5' ;.- 7" AT;'- '7 ;.-"1 (fSig,Tjt T=2856K) 0 

iR~:iEI;l:ti~(7)rmUI: err 70 UQ l, Rl = R2= Ra = R4= R5= R6) 
'.2 :l'till;l:*~f*v--tf(A=800nm)o 

, Panasonic -292-

Panasonic 

1.27±O.1 1.27±O.1 
1.27±0.1 . 

,S ,1 ,6 ,S 
I I I I 

O.6:g ~ 
O.S±O.1S 

1 2 3 4 

cl 
+1 ::: 

~ .... ::: 
t! 

d~ 
+1 ::: 

~ 
~ 

.S±O.2 

.gQJ 

:.,'r 

-

:"f< 

Jjl.f:ir.: mm 
U±O.3 r---

~ 
+0, 
-005 

m l:AnodeBl 
10' 10' 2: Common Cathode 

. 3 : Anode Al 
4: Anode A2 

S' 50±0 I S' 5: Anode B2 
.. . 6 : Common Cathode ' 

Jjl.f:ir. : pm 

~/J' tl$ 
0.1 

0.2 

1.6 

0.45 0.55 

900 

5 

2 

65 

7: Anode A3 
o ." 1 A. 
V • rl.IIVUt::: l'1.'t 

600 

~* 
10 

.lji.f:lL 
nA 

pA 

pA 

A/W 

nm 

ns 

PF 

deg 



Po-Ta 
(0 

35 

30 
:0: 
E 

25 1\ 
" Il. 

20 
iI< 
S$ 

15 Y,¢ 
1";; 

10 

1\ 
1\ 

\ 
1\ 

~ 

o JL I 
-~ 0 W ~ ~ ~ WO 

~lIlIiJ.l.1J: Ta ('t:) 

I 
Ta 2S'C 

0.5 

'" V 
;/ 

~ 0.1 
V 

i!;;l 
$!I m 0.05 

I 

I 

0.010 4 8 12 16 20 24 28 32 36 40 

~'ltl± V R (V) 

10 0 

/ I\. 
8 0 

/ 1\ 
II 

0 
, 

0 / 1\ 
II \ 

0 

I :\ 
o I \ 
100 80 ~ 40 20 0 20 40 60 80 100 

1'l Il (J (deg.) 

<' ..:, 

.::; 

1l.5 • ;l< 

:( 
-5 

.:; 

'!;l 
$II 
~ 

h-L 
10 

VR 10V 
L 1000 Ix 

./ 
T=28S6K 

1 

'-- Element B / 1/ 

o. 1 

Element A 

0.0 1 

I 0.00 10 100 1000 10000 

mlll LOx) 

ID-Ta 
10 

V. 10V 

/ 

0.1 / 

I 

I 
0.01 

0.001 
-W-W 0 W ~ W 00 ~IW 

JalIllII,\l1l Ta ('C) 

10 0 
f IMHz 
Ta 2S'C 

0 

0 

3 Element B 

111111 
1 Element A 

o. 3 

) 
O. 0.1 0.3 10 30 100 

~iltl± VR (V) 

-293-

16 

14 

PN3603 

0 
V.-IOV 
L=IOOO Ix 

0 T=2856K 

0 

~ 
:-f-

-~ 
p 

0 

0 

0 

0 

0 
-40 20 0 20 40 60 80 100 120 

flilfl!lllillJ: Ta ('t:) 

10 o V.=IOV V \ Ta=25'C 

/ \ 
0 7 
0 

\ 
7 \ 
I 

0 

/ \ 

0 
7 \ 

0/ 1\ 
400 500 600 700 800 900 WOO 1\00 1200 

lJ1i ~ }. (nm) 

100 

OOI;ciF+, I, ou-G.90% 
I~-~' -10% 

td-l:-r-:: 
00 Ta=2S'C ,,~~~-" ~ 10 

II 
00 

II 
FF 
~ 
i-

0.1 0 100 

Panasonic 



PN3610 
6 ;t~J ~ I)::J:'-- PIN * "~1' 7[,- 1" 

• ~ :& • r.rs;1t~1J( iI"~ p : t r• tf = 5 ns (typ,) 0 

• J't.ii1EO)ii1U*t1i1ff*hTP~o 
• 1llf1lii1Eilf'J'ttp: ID=10nA (max,)o 

• ifIi~lJ(. ifliffifJl1'!to 
• 'H~7"'jA-T';I:7/~';l7-~ (7'j·') ~~17"h 

tj{ 13, ~c -l% :if: ~ .lji fiI. 
i2!:1tff (ii1i:iM:fi) VR 30 V 

~~1j~ P:: 20 mvV 

t1J fF Ji!iJ!HI ililJ( Topr -25-+85 "C 

f*f:j.i1i~ T stg -30-+100 "C 

tj{ 13 ~C -l% ~ 14' 

!P,l'lti1E 
IO(A) 

10 (8) 
VR=lOV 

:7't'ili1E 
IUA) '1 

IUB) 01 
VR=10V. L=1000 Ix 

:7't~Jj( S VR=10V. A=800nm 

t"- :7 ~Jj(ilt* Ap VR=10V 

IZ1til\f1'Gl tn tf"'2 VR=10V. RL=lk!l 

~'frdl~:I: 
CUA> 

CUB) 
VR=10V. f =lMHz 

*"fw:ftJ 8 ¥i§:AMil\fo:>50%':: iJ: Q jfjJj( 

*' J'tillH';.o ~ 7.. T;.o '7 ;.0 7" ("@'i~f3( T=2856K) 0 

iRtl:iEI;J:;t;J:gJO)ffi]JIlH:-rrr?o WH .. RJ=R2=R3=R4=Rs=R6) 
.2 J'till;J:,*IJ1t>v-"f ().=800nm)o 

Panasonic 
-294-

Panasonic 

!j!.ilt : mm 

1.21±O 1 1 21±O.l l3±O 3 
l.21±O.l O.8±O 2 

18 ,7 ,6 ,5 0.2:865 
I I I I ~ 

O.5±O.15 
1 2 3 4 

lO~' 

5~' 

:I:,J' ~!V! 

0.05 

0.1 

0.3 0.4 

1.5 2 

0.45 0.55 

900 

5 

1 

2 

65 

06±O.l 

1 Anode BI 
2 Common Cathode 
3 Anode Al 
4 Anode A2 
5 Anode B2 
6 Common Cathode 
7 Anode A3 
Ii Anode A4 

:1:* .ljif:j'[ 

10 nA 

10 nA 

pA 

pA 

A/W 

nm 

ns 

pF 

pF 

deg 



PD-Ta 
40 

35 

30 
§: 
.s 25 \ 
= 
'" 20 

OK 

\ 
1\ 

l! IS 
~¢ 
~ 

10 

\ 
1\ 

~ 

o I 
-25 0 20 40 60 80 100 

liHJlliD.1f Ta ('C) 

Ta 25"C 

0.5 

0.3 

:( 0.2 
Element B.,,-

.,-/ 

... 
V 

c 

.! o. 
115 
iii' 
~ 0.0 

0.0 

0.0 

I 
5 

3 I 

2 I 

V 1,.--1-
-Element A 

/ 
/ 

0.0 II 

10 

048 " ~ W ~ U ~ 

JUlff V. (V) 

0 

/ r\ 

0 

/ \ 
1/ \ 

0 

1\ 

/ 1\ 
II \ 

0 

I 1\ 
o I \ 
100 80 60 40 20 0 20 40 60 80 100 

jIj If 9 (deg) 

.0 

i::~~~ 
-.00' 

~Iem'ni 

0 

O. 

O.v-V 

n 

n 

0001 
10 )0 3 JO 3C 100 

!!il If L (Ix) 

ID-Ta 
10 o V. 10V 

0 I 

I 
Element BI 

I II Element A 

0.0 I I 

0.00 I I 
40 20 0 20 40 60 80 100 120 

JjJl!Ililil.lf Ta ('C) 

f=IMHz 
.=: 

IEle 

O. 

0 

... 
.01 

.1 U 0 0 

Jt!1tff V. (V) 

-295-

PN3610 

IL-Ta 
16 0 

V.-IOV 
L=IOOO Ix 

14 0 T=2856K 

§ 12 0 

. ..... 

--"'" 0 -.-
0 

0 

0 

0 
40 20 0 20 40 60 80 100 120 

JjJflh\1.1f Ta ('C) 

10 o V. 10V V \ Ta=25"c 

/ \ 
0 

/ 
0 

/ 
I 

0 

/ \ 

0 / \ 

0./ \ 
400 500 600 700 800 900 1000 1100 1200 

llii :&: A. (nm) 

,= 

3000 n.r~~ ~'R=lOV {;i- ~;;~ 
~. RLi~~T~:#- +tf E 1000 

U.l U. 0 



PN3624K 

• ~li 
• r.e;,~J!/t ;6fJ! P : t r , tf = 5 ns (typ.) 0 

• J't.mt(f)ii!i:~·t1;6ffiln T~' ~ 0 

• nt.mt;6f/N" p : ID= 10nA (max.) 0 

• ilIj~/t, ilIjrn-fJif!:o 
• /H~7"7A7-'/:7/~"7-/(77" r 7'1' 7")0 

• 7- '/ 7"ftJi ~ 3'1: J: ~ ilIjpS/No 

30 v 
;!.~ ........ "' ... • u ,)u mW 

tJJ f'F 1m !HI i,li/t Topr -25-+85 'c 
f*1¥i,li/t T stg -30-+100 'c 

•• ~ttiJ • ;'t~ttiJ~'I! (Ta=25'C) , 

tl § ~e j} ~ flj: 

ID(A) 
iflflitiRE 

ID(B) 
VR=10V 

IUM"! 
J'ttiRE 

IUB)'J 
VR=10V, L=1000 Ix 

J't~tt S VR=10V, A=800nm 

, ~-:7 ~ttiltB: Ap VR=lOV 

lli~~fl,' tn tf*2 VR=10V, RL=lkO 

iifiTrdl~:I: C. VR=10V, f =lMHz 

~fiO:~ 8 ¥@:AM~(7)50% I:::>d: {,~tt 

*' :itill;!: 1 ;,- l' AT ;,- 7 ;,- 7' (fSiAlIJE T=2856K) 0 

i~~lEl;!::t;[1<]!l)/!tJ~I:-OT7o (f!!L, RJ=R2=R3=R4=Rs=R6) 
02 :itill;!:~~f* v - -If (A=800nm) 0 

Panasonic -296-

Panasonic 

.ljl.j$L : mm 

8±0 

o 5±0 .iIn='i9i"ffiTrl!=l-

1 0 3±2° 

1Of4r 
5.H -5.

1 

:5-+ 

0.45 

~$ 

0.2 

0.3 

100 

1: Anode BI 
2 : Common Cathode 
3: Anode Al 
4: Anode A2 
5: Anode B2 
6 : Common Cathode 
7: Anode A3 

:5-* .ljl.f:li: 

10 nA 

10 nA 

nA 

800 ' nA 

0.55 A!W 
850 nm 

3 ns 

1 pF 

65 deg 



PN3624K 

PD-Ta IL-L 
40 16 0 

VR 10V 
L=IOOO Ix 

35 14 0 T=2856K 

30 

~ 
.5- 25 

" 0.. 20 

<I< 
~ 15 
~41 
~ 

10 

\ 

\ 
1\ 

\ 
1\ 

0 -_f----r-

0 

0 

§ 12 

..= 100 

~ 

I o 
25 0 20 40 60 80 100 

0 

0 
40 20 0 20 40 60 80 100 120 

I§l[lllilldl!: Ta ('C) I§lfi@,.!.l.!l: Ta ('t) 

ID-Ta 
I 

25"(; T. 

10 o VR 10V 100 
V.=IOV / \ Ta=2S'C 

r- Element B 
L 

/ ~ementA 
, IV 

0 

I 
< c 

0 / \ 
II 

0 I 1\ 
I \ 

I 
j / 

0 

I \ 
0.0 I / 0 

I \ 

10"" 
o 4 8 U " ~ N ~ ~ 

1 / 0.00 
40 20 0 20 40 60 80 100 120 

oj 1\ 
400 500 600 700 800 900 1000 1100 1200 

",'I[I± VR (V) /.;)IlI!a\!!l: Ta ('C) ll!i. ~ A (om) 

10 0 

/ r\ 

0 

/ \ 
I \ 

0 

I 

0 / 1\ 
/ \ 

&; 
~ 

U 

il!I 
i:¢ 
::!t O. 
:+ 

!=IMHz b".'NV,; .10'. I Ta=2S'C 

3000' .n' SL 

!1000 
:50;;· ::!R~,g OU~ ~~: 

: :f-t, ... 
~ 300 ... 

::!t 
1lti" 
~ 
\L-

0 

I \ 

~ O. 
::!t 
~ 
m;!; 
.1.j 

o I \ 
.01 

100 80 60 40 20 0 20 40 60 80 100 0.1 0 10 0.1 0 10 3( 100 

1IJ ~ 8 (deg) i2~I£ VR (V) 

-297-
Panasonic 



PN72()2-(LF) 
/\.-(:t I) .y r~:7t~7-

. ~ ~ 
• "" ':; 1-' 7 /7"l;i;Jilit. 
• i'iIi~J3(2%\!IIJ* I- 7"'1;t- rl;i;Jilit (0,55xlnun)x2. 

• 7'7,:; I- -{,:; 7-:;; (8.5x6.5x2.25 nun) • 

• ~M.7\:~~, (Ta=25 ·C) 

lJi El ~c * '£ ~ 1jf. flz: 

"*:1t~T$ 
Jf!"IIt1± VR 30 V 

lff:§J'.lt!l<: Po 30 mW 

'ilimit1± Vee 7 V 
"",:; r 

"IItimitVlE Icc 10 rnA 7/7"$ 
~f:§J'A:!I<: Po 70 mW 

fJJtFJilfJ 1m ili.!3t Top, -20- +75 'C 
T. t • -30-+100 'C 

lJi El ~c * ~ {.If 

~[ij]JIMIVlE Icc 

t1±~Ij~~ Gv 100kO/lkO 

1:I:l:tJ~1f'il1± Vno 100kO/lkO 

~"IIt1± VR IR=10 ttA 
IIi'ilVlE 10 VR =10V 

*1- ~Hdl:§:I: Ct VR=lOV, f=1 MHz 
7"'1;t- r 
(PD) t'-? !!;/tilt/i: AP VR=lOV 

r.t,~~fIIl t" t£ VR=10V, RL=1 kO 

1t'ilVlE IL* VR=10V, L=1000 Ix 

I±) jJJf'lOtlmitEE*il.\Hl : VCC (.p,.>=4.5-5.5V 
* J'tiJf-li s1S? / 1'7- T / '7 /7" (1S1,\l,ll: T=2856 K). 

• 1§I.IUi~ 70 'y 7 ~ 

Ach PD Ach Bia. 
Vrl!'f Anode Ach In Current 
12 

'I[ ,At !t( lf~ 

Vrl!'f Bch PD Bch In Bch Bias 
Anode Current 

Panasonic -298-

Panasonic 

. lIifiL: mm 

~ ~ 
tt) 1i::7t$;'f+'~ 7" / {1- ;.- Ii 

YNJ~~!J\P.257) I: liiJ t: -C·T. 

:Iii-J' ~~ li:k 
1,6 3 

38 40 

0.5 

30 

5 

3 

900 

10 

5 7 

Vee 

GND 

1It{:lz: 
rnA 

dB 

mV 

V 

nA 

pF 

run 

ns 

ttA 

Ach 
Out 

Beh 
Out 



Panasonic 

PN7601 
~7t.jj~1t~ J'\~ ;F-7~fitlEJ~ 

.~ ~ .lj!.1:il:: mm 

• 7 / 7'@]~l*Jito 
• NilB:mJilUt!f.Hi (3MHz)0 

• -m::t 7 t ';J r ml±o 
• 'H~\!7''7 AT ';J ::7/f';J 7-~' (7'7 ';J r 7' l' 7')0 

l-FT' ~~~--- Q 

5° 5° 

jl\!-'fNo ~l\! -'f :r, ~-'fNn ~Ml -'f :r, 

1 D Out 6 E Out 

2 C Out 7 VEE (GND) 

3 NC 8 VIef 

4 BOut 9 Vee 

5 A Out 10 F Out 

-299- Panasonic 



rJ{ § ~c* 

~i~~1± 
Vee 

VEE 

Wf~tjlfk I PD 

f}Ji'FJj!(JlHlf1ffi.1i: Topr 

1*:ffi.ffil./i: Tstg 

rJ{ § ~c * 
~@]JfUtmt: lee 

ili::iJ~1± Vo 

ili ::iJ :t 7 -l: 'J f- ~I± VO(offset) 

ili ::iJ :t 7 -l: 'J f- ~I±& LlVo (offset) 

Jj!(JiJj{tt~tt fc 

PD-Ta 
400 600 

Vee~2,5V 

350 
VEE~-2,5V 

550 

300 500 

~ 250 
.! 

;; 
450 .! 

0 
200 p. 

0 
;> 

400 

<K 
~ 150 
t4r 
It. '" 1"-

ttl 
$I' 

350 -R 
~ 

100 
, 

300 

50 250 

o 200 
-40 -20 0 20 40 60 80 100 120 

f;l]llllll1,1lf Ta (t) 

Ji:::t?r .f:l1: 
+6 

V 
-6 

SO mW 

-20-+75 "C 

-40-+S5 "C 

~ 14-

PI=10pW, A=7S0nm, A-D 

PI =10pW, A=7S0nm, E, F 

(A+C)-(B+D) 

E-F 

PI=10pW, A=7S0nm, -3dB 

PI~IOI'W 

A~780"m 
Ta~25t 

Element 
E,F 
A .... D 

o ±1 ±2 ±3 ±4 ±5 ±6 ±7 ±8 

'lli:llil<litEE Voce, VEE (V) 

-300-

it+ 

-10 

-25 

-25 

60 

50 

;; 
.! 40 

I 30 
~ 
I±J 20 
$II' 
~ 

~ 10 

-20 

;fI~ 

3.5 

360 

400 

15 

0 

0 

3 

/" 

PN7601 

it:k .f:il: 
6.0 mA 

mV 

40 mV 

25 
mV 

25 

MHz 

Ta~25t 

/" 
/" 

,/ 

o ±1 ±2 ±3 ±4 ±5 ±6 ±7 ±8 

lllUtEE Vee, VEE (V) 



~ 
.:; 
l:!J 
W 
oR 
;a 
:Ii< 
!II;! 

T.~25"C 

/" 
...-

/' 

00 ±I ±2 ±3 ±4 ±5 ±6 ±7 ±8 

1;iI!i'lll± Vee, VEE (V) 

Vo-Ta 
150 

Vcc~2.5V 

140 
VE>.~-2.SV 

130 

120 

110 ,/ 

/ 
100 ./ 

V 
90 

80 

70 
-40 -20 0 20 40 60 80 100 120 

li!J/l!IoIilJ: Ta ("C) 

iii 
3 

.:; 
l:!J 
$I' 
oR 
;a 
:Ii< 
!II;! 

>: 
-.5 

~ 
~ 
I±! 
$I' 
"-

-\' 
r--,., 
oR 
;a 

-I 

-2 

-3 

-4 

-5 

-6 

-7 

-8 
10' 

60 

SO 

40 

30 

20 

10 

-10 

-20 

Vcc-2.SV 
VEE~-2 .SV 
T.~25"C 

r-..... 

" 

10· 

1Iil1!l'Cl: f (Hz) 

VO(offset)-Ta 

Vcc~2 SV 
VEE~-2 5V 

-V 
I--

107 

-40 -20 0 20 40 60 80 100 120 

IilJOO,l!.!l!' Ta ("C) 

-301-

~ 
(Jl 

II!! 
II 

i 

PN7601 

100 
Vcc~2 5V / \ VEE~-2.5V 

80 

T.~25"C 1/ \ 
V 

60 / .\ 
\ 
\ 

40 

20 1\ 

~oo 500 600 700 800 900 100011001200 

,I!l'* A. (nm) 

Icc-Ta 
Vee~2.SV 
VEE~-2 5V 

r----- -

~40 -20 0 20 40 60 80 100 120 

1iIJ/l!Iiil.!l!' T. ("C) 

Panasonic 
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·, ,~ , 

~ ~ ~-;; ~ ~ 

ON1001 305 ON1102 

ON1002 308 ON 11 05 

ON1003 311 ON110B 

ON1004 314 ON1109 

~ ~ ~-y' ~ ~ 

ON1501 345 ON1517HH-(A) 

ON1503 347 ON1517LH-(A) 

~ ~ ~-;/ ~ ~ 

ON2152 354 ON2160 

ON2153 356 ON2170 

©;r- I) /' ~ /1f',1J L::,. tlfJ'EtJl.ra 

• ;;t 7" t- 71 './1..- - $r 

~ ~ ~-y' ~ ~ 
ON3100 377 ON3111 

ON3105 380 ON3112 

ON3105-V 380 ON3113 

ON3110 382 ON3131 

~-;; ~ ~ 

317 ON1110 

320 ON1111 

317 ON1112 

322 ONl113 

~-y' Jf~ ~ 

349 ON1531HC-(A) 

349 ON1531lC-(A) 

~-y' ~ ~ 

35B ON2173 

360 L:>.ON2175 

~-y' ~ ~ 

3B5 ON3132 

385 ON3133 

385 ON3134 

388 ON3161 

-304-

~-;; ~ ~ ~-;; ~ ~ ~-;/ 

324 ONll14 331 ONl128S' 337 

326 60N1120 333 ONl179 339 

326 ONl122 * 334 ON1215© 341 

329 ONl12B* 334 

ON1403B 

~-y' ~ ~ ~-y' ~ ~ ~-y' 

352 ON2509 373 

352 ON2521lA-(A) 375 

~-y' ~ ~ ~-y' ~ ~ ~-y' 

362 ON21BO 365 ON2270© 369 

364 ON2253© 367 ON22BO© 371 

~-y' ~ ~ ~-y' ~ ~ ~-;; 

388 60N3171 395 ON3401 401 

388 ON3205© 396 

388 ON3205-V© 396 

392 ON330Hl< 398 



Panasonic 

ON100l 

.1\ ¥ 
ONI001 Ii, i'iii5ih$C') GaAs jJHHeJ't7 1 ;t- F (: i'iii~ltC') Si ;t r r 7/ 

:/ 7- 5' ~ -=:'JiiHF:tntt'l::- Iv F /~ ';; 7-:/ l"-f;$:it Lt-:/Hf~, H:l:C')i!it!Iljf~;t r k 
/+t-C:-'T, 

• !Wi :fit 
• J@;j-jfj: 4.0x3.7mm ( i'iii~ 4.0mm), 

• r.t~i!ltiJ{i!~': t" t f =20 IJ.s (typ.), 

• ilLiii~l±lr.rltiJ{i'iii~' : 0.4 mm, 

lJ{ § ~c 7} 

i2'!:'!ItI±(lFlifft.fil) VR 
AtJ (~J't JIIli'!It ifft.( lFlifft.fil) IF 7'1 ;t- F) 

~f:g:ti*: PD"l 

::J v :7 5''!Itifft. Ic 

I±ltJ (;tr' ::J v :7 5' . J.. ~ ';; 5' '!ItI± VCEO 
r 7/:/7-5') J.. ~ '/ 5' . ::J v :7 5' '!ItI± VECO 

::J v:7 5'tJ*: PC"2 

JjJf'F I6J [llj i,itlt T,p, 

iit It f*:rti,itlt Tsto 

I;J:AJh~1t Tsol*3 

rJ{ § ~c 7} 

1111i '!ItI± ( lFl ifft. fil ) VF 

AtJ%,'li i2'!:'!ItiJ,E(lFlifft.fil) IR 

ilflFHa,:g: :I: Ct 
I±ltJ %"11: ::J v :7 5' L. ~ Itfi'llifft. ICED 

::J v :7 5' I±ltJ'!Itifft. Ic 

fi;ii%"I1: ::J v :7 5' . J.. ~ '/ 5' ~;fD'!ItI± V CEI"t) 

r.t~~ra' t" tf" 

..I"'"L f Sig. IN ~v cc r- -~ --- , 
I I ---.. I I 
I I __ I I 

I ~-----~ I 

50 ~- ,----------- ,~L Sig. OUT 

Ji:: tjl} !jj. ilL 
3 V 

50 rnA 

75 mW 

20 rnA 

30 V 

5 V 

50 mW 

-25- +85 °c 

-40-+100 °c 

260 °c 

'* IF=50mA 

VR=3V 

@],,{,® 
: ~~.J : 

ill "-----~ @ 

*1 A::iJiflU0'it::iJf5;iliiX$I;J: 
Ta=25°C J;(J:.c'1.0 mW;oC 

*2 i±l::iJiflU0'it::iJi!l:iliiX$I;J: 
Ta=25'C J;(1:_-1"O.67 mW;oC 

*3 t=3 of)"):)J1'J 

i4 :lIi+ fJ!$ :lIi* 
1.3 1.5 

0.01 10 

!jj.f:[ 

V 

J.lA 

VR=O, f=1 MHz 30 pF 

VcE =10V 200 nA 

VcE =5V, IF =1.5mA 65 ' J.lA 

IF=3 rnA, Ic=30 IJ.A 0.4 V 

Vcc=5V, Ic=O.lmA, RL=100n 20 J.ls 

-305-

td : i!ItL~rJj 

t,: l:J!-~rJj (i±l::iJ'l![imilt:'- 7 flil C'HO % iJ' ';90% 
(:1:.# T ~ a!jr.,) 

~:T~~OO (i±l::iJ'l![~#t:'-7.000%&';W% 

I: -H~T ~ aM.') 

Panasonic 
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10-3 

2S' 

./ 

• , 10- 40 
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V 

J 

b,Ic-Ta 

1>' 

1\ 
\ 

Ie 1\ 
I'- 1\ 

....... 

r-..I 
1 

20 40 60 80 

JOJIlIl&1Jf Ta ("C) 

v 
V 

V 
/ 

if 
V 

/ 

8 12 16 

)...jJ JIli1t1M. Ir (rnA) 

ICEo-Ta 
VeE 

/ 

o 40 SO 

JJJI!Ilil!.1f Ta (t!) 

10V 

Panasonic 

100 

20 

120 

SO 

0 

:.( 
! 5 

0 

0 

0 

0 

0 

0 

Ta=25t' 

I 

lL 
o 0 2 0.4 0.6 0.8 1.0 1.2 1.4 I 6 

*.,£ V. (V) 

4 

1 
~ 3 
~ 
JIll 
-R 
~ 2 

'" '" ~ 
n 1 

1000 

Q 

0 

1 

/--- I 
I 

-IrmA 

I 
_lrlmA 

8~A 
6~A 
4~A 
1.~mA 

8 

t r , tf - Ie 

Vee 5V 
Ta 25'c 

II 
RL 2kO 

IkO 

r-..... II 
1000 

1 
0'0.01 0.03 0.1 0.3 I 3 10 

:Jv7?1Il:IJ.iifi Ie (mA) 
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ON.1001 

6,-
I. 4 

I. 2 

o 

8 

6 

4 

2 

0 

~ 120 
~ 
~ 100 

~ 80 
-R 
~ 't:< 60 
!/l:! 

4 0 

0 

0 

1-

-40 

120 

100 

~ 80 
,~ 

~ 
W 60 
-R 
~ 
't:< 40 !/l:! 

20 

- I,'=!~~A -r-' - - --... -
-- / 

~ r-.. t--r-.. - ImA -

20020406080 

11tJ1llI1ll.1f Ta ('C) 

....... 

I I 

r-....... 

" r-.... 
'\ 

o 40 80 

JJJI!ll1ll.1f T. (OC) 

VeE - 5V 
IF = l.SmA 
T. = 2SoC , 

o d 
--tr 

120 

-fa 
l 

1 2 4 

i! * d (mm) 



ON100l 

120 
VCE=SV 
IF = l.SmA 
Ta=2S'C 

\ ~ 100 

\ 

40 

0 
\ 

:ttf 
\ 

1 

Ke 1ft d (mm) 
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Panasonic 

ON1002 

Jlil:!l: : mm 

•• W 
ON1002t;t, i'ib3i11$GaAsw,7HaJ't 1/'" ;f - r· 1- "J 7' C i'ib~!tSi* r r '7 /' ';i 

A ~ 1- "J 7'1i'=:m:.:c-)v FmD~/f "J 7- ~i\:"-f*ft l t::m+ID!, i'ibFa'jj'liO)~ 

~7f~* r -t /' -lj-\:"T 0 

$ 
" 

• ~ 1lt • m+i~: 4.0X3.8mm(i'ib~5.1mm)o 
• Iit~Jf!tilJfp : tr , tf=35l's (typ.) 0 

• f:itfi~ffiJijl!tn"i'ibp : 0.25mmo 

'. olf -\' "J 7'~; : 0.9mmo 

AtJ\~j'(; 
1IIft'iliitE(i1i:iitEfiIO ?'1;t- n 
Wf~J'19c 

~v17''iliitE 

ffi1J (;t r . ~ v 1 7' • .:L ~ "/ 7' 'ilJ± 
r 7;'-;;7,7') .:L~ ';17" ~v17't:J± 

~ v 17'J'19c 

~ tF IalIHl iiiilt: 
i~ It: 1¥ft:iiiilt: 

t;t It- t':i1ffi.!t 

lJ{ § 

A1J~'11: 
JiJi1ltJ±(i1i:iitEfi1i:) 

ifEt:iitE(i1i:iitEfi1i:) 

ffi1J~'i1: ~v17'L.~II!Ji'iliitE 

~v17'ffi1J'iliitE 

l£;ii~'11: ~ v 1 7' • .:L ~ ';I 7' ~fIl1ltJ± 

rr;~~/lll 

..r1.. t Sig. IN Vee ,.- -.., ... -- .., 
I I --+ I I 
I '--'-'1 I 
I ~-----~ I 

50~- ,----------- ~L Sig.OUT 

IF 
PD"I 

Ic 
VCEO 
VECO 
PC*2 

Top, 

T'lg 
T,o,*3 

~c i% 
VF 

IR 
IcEo 

Ic 

Vd;< .. l) 

t" tl* 

50 rnA 

75 rnW 

20 rnA 

35 V 

6 V 

75 mW 

-25-+85 'C 
-40-+100 'C 

260 'C 

5k ftt-
IF=20mA 

VR=3V 

VCE=20V 

(13: 1) ffiff,>:/: z;-ta;~~1;J:±0.2 
(13:2) ( )p;j-ti:Hl:~~jti 
(/3: 3) *llll-ti'kli I) - nJVi:ll~O)-ti'k 
(/3: 4) J{ I) -ta;li0.15max. 

'1 )..:tJlnuO)it:tJl5.iliX¢';!: 
Ta=25'C ):),1:."("1.0 mWj'C 

'2 tB:tJlnljO)ll:tJffi:iIiiX&£';!: 
Ta=25'CJ;).1:.-C 1.0mWj'C 

'3 t=5fYJ;).p;j 

I:J:At':lif 

:1I1"J' fI~ iii * 
1.2 1.4 

10 

100 

.1:it 
V 

J.lA 

nA 

VcE =5V, h =1.5mA 40 480 J.lA 

IF=3 rnA, Ic=30 ~ 0.4 V 

Vcc=5V, Ic=O.1mA, RL=1000n 35 J.lS 
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td : i!ltL~1'IIl 
t, : l:JI-~rdl(/fl1J'ilijjUl~'- 7 itiO)lO%:IJ' ';90% 

I: 1:#1" 7.> 8ifr.,) 
tr: ~~~1'IIl (tIl1J'iliilE:IJ'Y-7iti0)90%:IJ'';lO% 

I: ~1l*1" 7.> 8~n.') 



:;;: 
-5 
..:i 

lJS • -R 

" '" 
'" -' 
M 

:;;: 
-5 
..;; 
~= 

'" iii' 

"" -R 
...( 

60 

II' 
50 

40 

30 

Ie 
20 

10 

~ 25' 0 

Vu.-5\i 
Ta~2St 

/ 
I 

/ o 
o 

\ 

1\ 
1\ 

\ 

\ 
t'- 1\ 

r---.. 

r---..I 

1 
20 40 60 80 

/ 
V 

II 
1/ 

/ 
/ 

10 15 20 

l'lfilld:t IF (mA) 

VCE 20V 

II 

I 

10- 4 II 

10-" 

10 

25 

-40- 20 0 20 40 60 80 100 120 

JOIll!1llOl!E Ta (t) 

:;;: 
-5 

-.. 
Ii 
~ 

] 
." 

~ 
iI<' 
mt 
"'-I 

60 
Ta~2St 

50 

40 

~ 

30 
~ 

t:: 
iii' 

20 
~ 

10 

l/ 
0 0 0.4 0.8 1 2 1 6 2 0 2 4 

I~ltl± VF (V) 

IC-VCE 
~~¥L i---l-I- 1--[;:~15mA 

/ 

l-I-I--1-1-
lOrnA 

~ 
,!,i 

V-
lIS • -R 

" SmA i 

2mA 

o 
o 

::J v '7 ? . :I. ~ J ?'lltl± VeE (V) 

tr-Ic 
Ta~25t 

Sig IN VlL =5V 

510 o~~~g OUT ti·90% .--.. --. - -10% 
50n RI t1;±tL JLtf 

10' 

10 

RL-2kO 
I I I 

" lkO I 
~ 
~ 
!it 
l<-

1000 

1 
0.01 0.03 0.1 03 10 

::J v '7 ?1Il:IJIlt,iff Ie (rnA) 
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ON1002 

1.6 

1 4 

1 2 

1.0 

r--1-- IF~SOmA 
r-- - --~"-
r-- -r--1--1OmA r--r-- t--- lmA 

o 8 

0.6 

0.4 

0.2 

o 
-40 -20 20 40 60 80 100 

JOIIl!1IlOI3t Ta (t) 

Ic-Ta 
120 

VCE~5V 
IF~5mA 
f----

100 
V- I--I--

80 / 
I 

60 

40 

20 

20 20 40 60 80 

1i\l1l!l1lO13t Ta (t) 

103 ,-----------~:_J 
Ta~2St 

Sig IN V(.("=5V 

5Jg OU~~~Jg OUT -P=--90% -'1'----.. ,\--10% 
son RL ti-:tt. 4tf 

-0 
RL~2kO 

:--. lkO 
10 

1000 

lL-~~WL-L~UillL-~~~ 
o 01 0 05 0.1 0 5 1 5 10 

Panasonic 



ON1002 
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100 
Ta=25t 

, 
100 

Ta=25t 

'\ 
~ 80 
..5< 

§ 
80 

-= 
\ 

. \ 
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Panasonic 

ON1003 

.lI1fiI : mm 

•• ¥ 
ONI003t:l:, i\1bliJJ$GaAsw-$'He:J't:$l"1;t- r-T "J 7' /:: i\1b~&Si* l- l-:;; ;'-;/ 

7-.:$1 -T "J 7'~=~.:c-)v rmH~/f "J 7- :/-c'-i:$1t l t.:til+ru!, i\1bw-fJJ'/'1(7)j! 

)/!\~* H:;'- -It-C'T 0 

fIB-
j, 

a-a'/M'rfll 

• '" :& 
• til/J'~: 4,2X4,2mm(i\1b~5,2mm)o 

• 1ii5~~)jVi~p : t r , tf=35ps(typ.)0 

• fftll!l~ll:\m&;Ofi\1bp : 0.2mmo 

• 'f"1' "J 7'1\IM : 1. 2mmo 

Jj{ § ~c ~ 

jp!'l'itEE ( i1i IXfili:) VR 
J...1J(~:J't 

)IIii'l'it IX ( i1iIXfili:) IF 7"1;t- n 
~HHj~ PDOI 

::Iv1~'l'it1X Ic 

t±:I1J (* r . ::I V 1 ~ . ;L 2. '/ ~ tEE VCEO 
r :;;/;;7-.~) ;L 2. '/ ~ • ;:J v 1 ~ 'lltEE VECO 

::Iv1~1j~ P C0 2 

tbfF Jal /HI i.!i& Top, 

iJii & 1:li::fFi.!i& T", 
t:l:lt-t~iJii,,& T,olo3 

•• ~tt.J"''I! (Ta=25 ·C) 
Jj{ § ~E ~ 

)11ii tEE ( i1i IX fili:) VF 
J...1J!f>if11 

jp!t mE ( i1imEfili:) IR 

t±:I1J!f>if'11 ::Iv1~l~lWitmE ICEO 

::Iv1~t±:I1JtmE Ic 

1i;~!f>if'11 ::I v 1 ~ . ;L 2. '/ ~ ~fD'l'itEE VCE(,atl 

rr;~,*rdl t" tf' 

..rL. i Sig. IN ~cc ,..- -., --- ~ 
I I~I I 
I 1---', , 
I ~-----~ I 

50~- .----------- .~L Sig. mIT 

'iE :m .!Ii 1ft 

6 V 

50 rnA 

75 rnW 

20 rnA 

35 V 

6 V 

75 rnW 

-25-+85 ·C 
-40-+100 ·C 

260 ·C 

~ 

IF= 20 rnA 

VR=3V 

VCE=20V 

f-'t 

m<D Q) 

t't -+­
t .. 

Q) @ 

(i± 1 mff,~ ~ i'ii~~1;J:±0. 2 
(i:t 2 () P<Ji'ii1i$~fiIi 
u:t 3 l*lINiili 1) - r"tJllftll~O)i'ii 
(i:t 4 I{ 1) i'ii1iO.15max. 

*1 A1JilIM'll1Jf5;iJijG$1;l: 
Ta=25·C J<.ll::."f'l.O mWj"C 

*2 ffl1JilIIjO)t1J {Jii!iOC$li 

Ta=25·C J<.ll::.-C' 1.0 mW j"C 

*3 t= stJ>j;).P<J 

:Ri/J' ~~ :Ri* .!Ii1ft 

1.2 1.4 V 

10 ttA 
100 nA 

VcE =5V, IF =1.5rnA 100 1300 J.lA 

IF= 10 rnA, Ic=50ttA 0.4 V 

Vcc=5V, Ic=O.lmA, RL=l00on 35 J.lS 

-311-

t.: ~tL*1lIl 
t,.: l::..ft.*rdl (If:I1J'lltiilEilf i:::''-71i0l0%il'';90% 

I: 1:# -t 7.i Il<'fr.,) 
tT :T~*1lIl (ffl1J'lltmEilf i:::"-71i0)90%il'';lO% 

I: ""f1t1l-t 7.i an,) 
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lIS 
W 10 
~ 
oR 
..( 

tL 

" ,I 
1 

25' 0 20 40 60 80 10 
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1I 
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HIll'llt1± VF (V) 
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llTI111111111 ;;: . 
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·l,.J20LA ::::;:;.:. 

IsLA 

101~A 
I 

SmA 

2mA 

:::1 ~ 7 ? • .I. , / ?lItl± VeE (VI 

tr-Ie 
Ta=25'C 

Stg IN Vu,=5V 

Sig O~~~1g OUT ~'90% •......• ···10% 
son ~ t1;±fi..w.tf 

RJ ~~n 
", Ikn I 

loon 

I 
o 01 0 03 0.1 0.3 10 

:::1 v 7 :S'1ll:!JlIt,;1E Ie (rnA) 
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'ON1003 
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tf-Ie 
10' 

To=25'C 
Sig IN V~=5V 

Sig O~~~1g OUT ~'90% •......• ·10% 
50n Rt t'h-ili..ll..tf . 102 

:5 

'" RL=2kn 
-0 :l!1 

i!!? 
Ikn Ill: 

\'- 10 

lOOn 

I 
001 0.050.1 0.5 I 510 

:::I v 7 :S'1I\:!J'IIt,;1E Ie (rnA) 



120 
VCE=5V 
lr=5mA 

100 Tu=25"c 

~ 
80 ~ 

.:: .:: 

l'6 
If 60 

lO; 

!If 
-R -R 

" " '" '" ,. 40 '" ~ () " 11 

20 ~ 
11 

11;: 
!I<! 

120 

100 

80 

60 

40 

20 

Vc,.=5V 
Ir=1.5mA 
Ta=25"C 

'\ 
j 
\ 
\ 

\ JW-\ d 0_ 
\ 

" 0.51.01.52025 

.iBiII! d (mm) 

-313-

ON1003 

Panasonic 



,Panasonic 

ON1004 

Jj!.{[: mm .. " 
ON1004(;J:, ii'lj~$GoAs*,j~§EJ't,y.{;t - F T ") 7' C ii'lj~/tSi* ~ ~ '7 "/ "j' -$-

A ~ T ") 7"~=m:-t-)v Fjjm/~ 'J 7- "j''C'-1:fft L.t=tI1/Hl!, ii'lj.g~11(7)~ 

~~* r -t "/ -tJ--c>t' 0 

" 

• ~ :II 
• tI1/J'~: 4.2X5.0mm(ii'lj~5.2mm)o 

• r.c;rt3t/til3t~~ : tr , tf=35,us(typ.)0 

• {ftii#{lfH~1t i.1"ii'lj p : O. 2 mmo 

• """-\' 'J 7'~lii : 2.0mmo 

-r....t- ''''',Ii An \ :fujI.. JIIMliAt( i!l:iAt1~) IF ?'1;t- n 
Jf~f.ll~ PD'l 

::1 ,v '7 ?'ltiAt Ie 

1±11J (* r . ::1 v '7 ~ • .:L ~ ';; ? 'lttJ± VeEo 
r 7/~A?) .:L ~ 'J? . ::1 v '7 ?'iltJ± VECD 

::1 v '7 ?f.ll~ PC'2 

fJJtFmJilfji.:i~ Top, 

i.:i ~ f*ffi.:i~ T", 
(:l:AJ':iffi\./t T,ol'3 

• ."'fI'!!!I'iii (Ta=25 ·C) 
tJ{ § ~c * JIIJj'iltJ±(i!l:iAtf~) VF 

A,1J%,'!1: 
~'iltiAt(i!l:iAt1~) IR 

1±11J !j\f'!1: ::1v'7?L~IIYi'iltiAt ICED 

::1 v '7?I±I1J'lltiAt Ie 

{z.;:!t%,'!1: ::1 v '7 ? • .:L ~ ')' ?lMtl'iltJ± VCE(sa') 

J;t,~~rdl t" tf* 

..rt.. tSig. IN Vee ,-- -., --- ., 
I I --.. I I 
t I ---- I I 
I ~-----~ I 

50~- .------- ---- ~L Sig. OUT 

6 

50 rnA 

75 rnW 

20 rnA 

35 V 

6 V 

75 rnW 

-25-+85 ·C 
-40-+100 ·C 

260 ·C 

~ fLf' 
IF= 20 rnA 

VR=3V 

VcE =20V 

f.b::dl 
~ 

(i:l: 1) J'l'r5R>:l: ~ -tii0~HI:±0.2 
(i:l: 2) ( ) pq-ti!I;I:$~li 
~3) •• -tii~~-~m~.~-tii 
(i:l: 4) I~ t) -tiil;l:O.15max. 

*1 A,:hl~IJ ~1[:hI5;ir.IG$';I: 

Ta=25'C J;J.J:.'"('l.O mW/'C 
*2 /:!l:hmM1[:hm:~$';I: 

Ta=25 'C J;J.J:.'"(' 1.0 mW I'e 
*3 t=5;fJ>.l;)pq 

:lI!(lJ' ~~ ~* 
1.2 1.4 

10 

100 

1Iifft 
V 

~ 
nA 

VcE =5V, IF =1.5rnA 40 400 p.A 

IF=3rnA, Ic=40~ 0.4 V 

Vcc=5V, Ic=O.lmA, RL=1000n 35 p.S 

-314-

t. : i!lh.~1\IJ 
t,.: J:..J!.~rdl (lfl:h'iltim1.lq,::'- 7 fimO%1.I'G90% 

I: 1: 1f. T 7.> B<\!r.,) 
t,.:~~~1\IJ (W:h'ilt.#~-7.~OO%#Gro% 

I: ~Il*T 7.> B#r.,) 



;;( 
-5 
.::i 
1i;i 
1If 
-R 
'f.! 

'" '" -' 
11 

;;( 
-5 
~ 

J!5 
1If 
1!\' 
-R 
,.( 

60 

SO 

40 

30 

20 

10 

iL 

1 

o 
o 

1 

25' 0 

1--

VeE 

h' 

\ 
:\ 

[\ 

\ 

Ie 1\ 
:--.. \ 

i'-
,I 

1 
20 40 60 80 10 

VCh-SV 
T.=2S't; 

I---" 
j..--V 

1--
j..--V 

10 IS 20 25 

IIIU!tiili IF (rnA) 

20V 

/ 

f---I--

/ 

II 

. 10-
-40-20 0 20 40 60 80 100 120 

1BJ11!!lIl.!lf T. ('t;) 

;;( 
.5 

-
>\'! • ~ 

] 

"" 
I! 
lI\' 
0It; 
""I 

60 
Ta=25't; 

50 

40 
?; 

30 
~ 

~ 
1!\' 

20 

10 

IJ 
0 0 0.4 0.8 1.2 1 6 2.0 2.4 

nIli1i!:i± VF (V) 

Ie-VCE 
Ta=2S't; 

~ 
,!,i 

lit! 
1l[! 
;::: 
'f.! 

1" 20mAI::: 

IS~At- '" !II) 

10mAI=: 

5mAt-

:1 v 'J $' • .z. ~ ) $' 1li± VeE (V) 

tr-Ic 
Ta=25't; 

Sig IN Vcl =5V 

S,g. O~~~' OUT a:I3~ 
son RI t~;.:tL 4tf 

102 

R'j 12~0 

10 
"', Ikol 

1000 

I o 01 0 03 0.1 0 3 10 

:1 v '7 $' tIl1:rll,jf[ Ie (rnA) 

-315-

ON1004 

I 6 

1.4 

1 2 

1.0 

r--1"'"'- - 2';l~mA -r-.-
-r--I- -I-r-- IOmA 

l-t-- ImA 

0.8 

0.6 

0.4 

0.2 

~40 -20 0 20 40 60 80 100 

1BJJl!!ill.1t Ta ('t;) 

Ic-Ta 
120 

Vc,;=5V 
I,'=5mA 

100 

V t--r---
80 / I' 

I 

60 

40 

20 

o -20 20 40 60 80 

Ji!lJIlIIl'll.!lf Ta ('t;) 

tr-Ic 
103,.----------~ 

Ta=25't; 
Stg IN Vcc=5V 

S OU~~~Ig OUT ~"90% 19 ,J.I, ...... '\-.l0% 
soo R\ t~;±ii. 4J.tf 

I~~~~~~~~~~~ 

o 01 0.050.1 0 SIS 10 

Panasonic 



ON·l004 

Ic-d (1) Ic-d (2) 
120 120 

VCE-SV VCE~SV 
IF~SmA IF~I.SmA 

100 
Ta~2S't; 

100 
Ta~2S't; 

'\ 
~ 

80 -
~ 80 

'" 
\ 
\ 

l<E 
$i 60 

'" 
~ • 60 
-R 

\ 
;a ;a 
", '" 
" 40 
-' 
n 

20 

U 

~ 
"' 40 
-' 
n 
~ 
!i<! 20 

!\ JW-\ d 0_ 
\ I' 

'-
4 O.S 1 0 I.S 2.0 2.S 

llIllIIE d (mm) 

Panasonic -316-



ONll02, ONll08 

.. ~ 
ONll02. ONll08 U:. ~1t~T':iWi~$(7) GaAs $;-j.~1t1' 1';;j"- r~. 

1t1t~-r':iWi~Il'(7)* ~ ~ 7/:;7,?HI!\". iitii~-T-~IaJ\"1l-h~,:miiL. 

filii ~ -Hdl ~ :im~ -t .Q ~i* H~: i±l-t .Q 1t tH~'~ -T -z:'-t 0 

• ~ :llt 
• fj'[ii~i±l~Il': 1.2rnrno 

• i±l1J'iltiM'* ~ \, '0 
• r.t~~1l';/)<~\"0 : t"tr=4,us(typ.)(ONll02), 6,us(typ.)(ONll08) 

• i±l1J'iUE(7)i,\ill'~ftiJ'~'~"o 

• ONll08 tl.+If~/{ ~ "r- :':-C-7' I) / ~ £fli(7);fi~fIJlfriif~o 

• t@.~.*lE~ (Ta = 25 °C) 

:tj{ § ~e * 
AtJ(~ft 

i!'1It/.=E (iIllltEfiti) v. 
YH-r') IllJi1llltE (iIlinEfl) IF 

gf:g:1Jt~ POOl 

::lv 1?'iltiiiE Ie 

ilitJ (;J; I" ::l v 1 ? . J: ~ .~ ? '!lEE VeEO 

r7/;/A:$7) J::' .~ ?'::l v 1 ?tEE VECO 

::lv1?1J1.~ Pco, 

ill.Jt 
j'!Jf'Il~lmi,\i1t Topr 

f~Hfi=-1t T st• 

.. A1JllIUC1)t1Jf~i~'± Ta=25'C tU::-Z:'l.OmW/"C 
'21:1l1JllIUC1).1Jf~i~'± Ta=25'C ttt.-Z:'1.33rnW/"C 

:u:: ~ 
3 

50 

75 

20 

30 

5 

100 

-25-+85 

-30-+100 

-317-

1\!. 
V 

rnA 

rnW 

rnA 

V 

V 

rnW 

"C 

"C 

f! 

Panasonic 

ON1102 .Ijl.{[: mm 

19.0±O.2 
2S.0±O.3S 

ON11OB 

...... 
4-0.4SD ±O.2 

9.4±O.3 

l ·'·C· t :':;j 1 
1 •. -- ... 

.Ijl.fj'z: : mm 

--W--
2.S4 ±O.2 

l -'·C· : ~:::j 1 
L --.... 4 

Panasonic 



•• ~B1J~i't (Ta=25°C) 

J]t § ~e ~ ~ 14' 
lilJ'itEE ( illiAtfill:) VF . IF=50mA 

A:IJ~1! i2! '!Ii: iAt ( ill mE fill: ) lR VR=3V 

ilII;l':Hdl:§: :I: Ct VR=O, £=1MHz 

::Jv;71L'(>lI!IitiAt ICEo VCE=10V 
lfl:IJ~1! 

::Jv;711±l1J:§::I: Cc VCE=10V, f =1MHz 

::l V ;7 11±l 1JtiilE Ic *2 VCE=10V, IF=20mA 

ONll02 t r , tf Vcc=10V, Ic=5mA, RL=100n 

fiit~1! 
rc;-?:t~\fra' 

ONll08 t r , tf Vcc=10V, Ic=lmA, RL=100n 

::1v;77'·.J:~ ONll02 VCE(.at) IF =50mA, Ic=1mA 
.:; 7'~m.}f ONll08 VCE(sat) IF =50mA, Ic=0.1mA 

J""l..ISig. IN ~cc r- -.., - -- .., 
I I --. I I 
I I --+ I I 
I ~-----~ I 

50~- ,----------- ,~L Sig. OUT 

t. : iIlhlllfrB' 
t,: l:fl.lllfroll (tI\1JlIiU'Y-7fi(7)10%iJ'';90%t.:l:~-t~B1f",') 

tr: r~lIIfroll Ut'dJ'Il!:if,tiJ"!::'-7fli'i(7)90%iJ'';10%t':rll*-t~B#!Ill) 

.2Ic7/7:7tW 

Class 

Ie (mA) 

<: 
.5 

60 

~ 50 

I 
~ 40 

'" '" ~ 30 

<: 
.5 20 

h' 

Ie 

25' 0 

Panasonic 

Q 
2.0-5.0 

Ip,Ic-Ta 

\ 
1\ 

\ 
r--- 1\ 

::-.. 
r--..I 

1 
20 40 60 80 

1i!J1l!I!.li\il!' Ta (t) 

R 

4.0-10.0 

<: 
E 

100 

80 

0 

0 

20 

o 
o 

s 
7.0-20,0 

IF-VF 
I T.=2S·C 

l/ 
0.4 0.8 1.2 1.6 

Il/U£1± VF (V) 

-318-

ONll02, ONll08 

JI/J' ~~ JI* .!iif:ll: 
1.2 1.5 V 

10 p.A 

50 pF 

200 nA 

5 pF 

2 mA 

4 p.s 

6 p.s 

0.4 V 

0.4 V 

Ie-IF 
10 0 

Vee -IOV 
Ta 2S'C 

< 
~ 10 

I 

I J 

0.0 I 
0.1 10 100 

J...:iJ)lIjjlImt IF (mA) 



VF-Ta 
6 

4 

r-_ 
l-t-. 

1-- . '. r. I, ",Soi-t-
l-t-. - ·1~."''' 

:> 1.2 

l-I-1-.10",,, ~ 

:> 1.0 

8 

'+I 
iii 
~ o. 

0.6 

0.4 
-~ 0 ~ ~ ~ ~ WO 

o 

u 

~1I!I(J!.1l T. ('C) 

10 

I ~ 1/ 
~ ~ FE 1/ ~ 

~,-'" /j~ 
, 

~" 

/ 

, / 

w . 
-~ 0 20 40 ~ ~ 100 

faJL#lall./l Ta ('C) 

< 
E 

Ie -VeE 
1 T. ~25"C 

III 

10~ - I';': 6:"'A 
= .,;;, = 
J.,. 

I ~ 

0.1 

.01 
0.1 I 10 10 

tr-1e 
1000 

Vee 10V 
T. 2S"C 

100 

~ RL lkO 

'" -4 RL 500Q 
1000 (ONll08) 

RL loon (ONll02) 

'~ntk=L IE 
Ig. 2. V V 

IN ' , g 01 v~ : 90% V,= RI Sig. 1.0:10% 
~ lI') OUTtll..t~ II 

~ • tr ..... ~..,,....tl 

O. 1 11111111 111111111 1111111 
o 01 0.1 10 

'J J... 7 l' I±l :IJ'ltlifE Ie (rnA) 

-319-

ONl102. ONl108 

16 0 

~ 120 

~ 
..:i 

~ • -R 
£ 
::;;-
!I;! 

40 

0 
40 

100 

80 

60 

40 

20 

o 
o 

.. 

Ie-Ta 
V" =IOV 
" =20mA 

-........ r-. 

40 80 120 

~f1!Iil!.1l Ta ('C) 

Ie-d 

~ .a 
~ ~ ~. . 
\ • \ 

\ 
\ 

1\ 
2 3 

J!!j ill d (mm) 

Panasonic 



Panasonic 
ONll05 

•• • Nark for 

ONllOHt, Jb't~'f'~f.Ii~1J*<7) GaAs iJFn.~J't?' 1';t- r~, 1tJ't~'f'~ 

j@j!!;~<7);t; r r 7 /' ~ A 1 ~~~', jiIij~'f~(tijp1th-\t'~fjj:lI 1...., jiIij~·:Hdl~ 

~~To*~~~~ToJ'tm1t~'f~T, ~4ti-......I--..-+;.;.J 

Jo:n=-f 

• ~ :Bt • f.v:li~illm~iJ{j@j~, : 0.3 mm, 

• r;t,~il~iJ{il~' : t r, t r =6JlS (typ.), 

• ill 1J1Itilf<7)iM~~ftiJ{:P>j: ~', 

· ~~.*~~ (Ta = 25 'C) 
lJ{ § ~c % 

An (5€1t 
im'lltJ;E (~ilff~) v. 

~1 t- F) mtllilf (~iAtf~) IF 

if~fl~ Po" 

:J v? 11G:iJlf Ic 
Ihn(;H· :J v ? 1 . :I. ~ .~ 1 'lit!±. VCEO 
1-7/;/:1-$') :I. ~ .~ l' :J v ? 1 'lit!±. VECO 

:Jv? 1jl~ Pc" 

it:.1t 
tbf'FP.illmi~~ Top. 

f!il:ffi~~ Ts •• 

.. A.:lJ1JIJl17)1l:IJi!t~,;t. Ta=25"C J<A1:.-C'l.O mW/"C 
"1fl:IJfJlUl7)ll:IJi~~';t. Ta=25"C tll:l"1.33mW/"C 

• .tt~~1i (Ta=25 'C) 
rj{ § ~c % 

IIJI1l!±. (~~f~) VF 

A.1J~f.l: imllilf (~ilff~) I. 
jli'IHrdl~ :I: C. 

tfl1J!ll\i11 
:Jv?11....~It'i1liAt I~EO 

:Jv?1ill1J~:I: 'Cc 

:Jv?1ill1J1liAt Ic 

iiil!ll\i11 rc;;~~1ll'I t r , tf * 

:J v ? 1 ":I. ~ "/ 1 ~fD1G:!±. V CE(sat) 

.J'""\... t Sig. IN Vee 
r--., ---.., 
I I --.. I I 
I I ~ I I 
I ... -~---... I 

50~- ,----------- ~L Sig. OUT 

'lE ~ .!ji f)L. 

3 V 

50 rnA 

75 mW 

20 rnA 

30 V 

5 V 

100 mW 

-25-+85 "C 
-30-+100 "C 

~ 14' 
IF==50 rnA 

VR=3V 

VR=O, f==lMHz 

V cE==10 V 

VcE ==10 V, f==1 MHz 

VcE =10V, IF==20rnA 

Vee = lOV,lc = 1 rnA, RL == 1000 

IF ==50 rnA, Ic=O.1 rnA 

td : iIlt1.~1IIl 

10.0~~ ~ 2.54±o.2 

~
2-.3.2±O'2 

:;;! 
-H 19.0±o.2 

:! 25.0±O.35 

I • I , l"~' : L:::J ! ... ----- . 

;lfH' ~lf! _:k .!jif)L. 

1.2 1.5 V 

10 JlA 
50 pF 

200 nA 

5 pF 

0.3 rnA 

6 JlS 

0.3 V 

tr: 1:.JI.~1IIl (1fl1J'lItjj!U;1~-71iQ)10%iJ'1?90% 

1:1:.1I-i" ~~IIlI) 

-320-

tr : rllf~1lII (1fl1J1Iii!i:iJf !::"-71i(7)90%iJ' I? 10% 
I:rll*i"~~r.ll) . 



< 
E 
..!:I 
liS • f:: 
33 

'" .., 
-' 
n 

< 
E 

'"'" 
"" ~ ~ 
f:: 
.-< 

> 
~ 

> 

!±! ., 
I!i! 

60 

50 
1,-

\ 

40 1\ 
1\ 

30 

20 
Ie \ 

" ~ 
:-.... 

10 
~I 

Q... 
1 

25' 0 20 40 60 80 10 

/illlll1lil~ Ta ('t:;) 

1.6 

1.4 

1.2 ----r-~-f.... --. ! -::'~iA 

1.0 

0.8 

0.6 

0.4 
20 

0 

1 

I 

• 

• 

10'" 
-20 

1/ 

--- lOrnA 

20 40 60 80 100 

1~III!(ll.1f Ta (t) 

ICEO-Ta 

m ~ L 

20 40 60 80 100 

mJl!llili.~ Ta ('C) 

0 

0 

< 
E 5 0 

< 
E 

0 

0 

20 

0 

0 o 

0, 

.nl 
0.1 

100 

100 

0 

~ = -

0:1 

I T.=2S"C 

, IJ 
0.4 0.8 1.2 1.6 

II~I± . V. (V) 

Ie-VCE 
T.=2S"C 

I- 1,-=; 

1 10 100 

Vee 10V 
T. 2S"C 

L-l 
r- 5000 

100 

IIJII 

Slg'~vel V,t.r::J... 

VJ ... ~2 V:~:% '" SIg. , 10% 
OUT t, tf 

1 1 I I till [l!lllil I 11111 
0.01 0.1 10 

"v '1 ? l:il:IJlI;iiff. k (mA) 
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0 

o 01 

o n01 
0.1 

60 

40 

~1 20 

00 

80 

60 

40 

0 
-40 

10 0 

0 

:: 6 0 

0 

o 
o 

ON 11 05 

Ie-IF 
Vu 10V 
Ta 2S"C 

~ 

J,.:lJlllillli1i. IF (mA) 

Ic-Ta 
Ve •. -l0V 
I,·=20mA 

-........ ~ 

40 80 120 

I!ll!llilillf Ta ('C) 

Ic -d 

~ ~ . 
• 

3 

m • d (mm) 

Panasonic 



PanasonlC 

ONll09 

Mark for indicating Jj!i:l[ : mm 

LED side " .' .. ONll091;t. ~j{;;~TI,:~~*c1)-GaAs ,*?1-~j{;;?" 1::t- F~. 1l:j{;;~'fI': '~r' ~!itliIfl:c1);f; r r '7;;;; A? H~~'. jitij~T~In)~'l>h1tl.:f:lfli L. jitij~Tr.ll~ 

~~TQ~~~~illTQj{;;m~~+~T. 
28.0±O.35 

17.0±O.3 

• ~ :I: 
• {il:iI~illmlfl:iI(ifIj~, : 0.7 mm. 

• rc;~ltilfilp: t r • t, =6Jls(typ.). 

• ill 1Jlli.tc1)iitlt1.:fl::;iI<'J, ~ ~ '. 

• Aill1J~TfIllc1)"'~·~7'ilf~< T.t~'. 

, 
m lIEE (it i.tfil) V. 

AtJ (~;c 
J41flli.t (it i.tfil) I.· ¥1t-- F) 
fi!f§1Jt~ PD'! 

::rv??lIi.t Ic 
tlltJ(;f; 1-. ::r v -7 ? . :I. 2. .~ ? lIEE VCEO 
1-7/)7,9) :I. ~ '~ ? . ::r v -7 ? '/tEE VECO 

::r v -7 ?tJl.~ Pc" 

iJJt 
thfFJi!j)lmiil.lfl: Topr 

fJilrfi.:i1fl: T," 
u A1J1RIJc1)1l1Ji~iliIl$';j: Ta=25'C ):)'l:-c'1.0mW /'C 
.. /lj1JiIIgc1)'C1Ji~iliIl$';j: Ta=25'C J;J.l:-C-1.34 mW /t 

• .tlft:J~1i (Ta = 25 'C) 
tj{ § ~c jf 

J..1JiliJ11 
Jllfim Oli:i.tim:) VF 

im:lli.t (iti.tiil) I. 

t!l1Jr.t11 
::rv??L'(>IYT1li.t IcEo 
::rv7?ill1JlJ:I: Cc 

::rv-7?ill1J1li.t Ic 
iiitiIiJ11 rc;~*rdl t r • tc * , 

::r v -7 ? ':I. 2. .~ ? tilfDtEE V CE(o.t) 

.J""1... iSig
. IN ~cc r",- -., , --- .,' 11-' t 

I I ---... I I 
I '------~ I ' 

50~- .----------- .~L Sig. OUT 

~'O~O'2 ~: ~~I~+: ~.o±o.~ 
'. ... ~ .S 0 

A" E' +I 
i..--.-i0.45 ±0.2 ,~~ 

(120) 2.54 :e:. ~oo~ 
of/3.2±O.2 

2.4±O.2 4 ~_~~~~ 
()t:lql±~",!--!,~ ~ 

3 v 
' 50 rnA 

75 mW 

20 rnA 

30 V 

5 V 

100 mW 

-25-+85 'C 
-30-+100 'C 

~ 1tt- _,J' ~lfi -* .f:it 
I.=50mA 1.2 1.5 V 

V.=3V 10 JlA 

VcE=lO V 200 nA 

VcE=lO V. f=1 MHz 5 pF 

VCE=1.0V. IF=20mA 0.3 rnA 

Vcc=lOV. Ic=1mA, RL =100Cl 6 JlS 

IF=50mA, Ic=0.1 rnA 0.3 V 
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0.1 
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I ....... IOm 

10 100 

:1v 7'1·"" ~.y '1'llLEE VeE (V) 

Vee =IOV 
Ta=2S·C 
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T. 2S·C 

/ 

I 

10 100 
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/' 

ONlll0 

•• ~ A -( '!I 7-, !Jt1*#(~m 

•• ¥ 

Panasonic 

.ljtfiL : mm 
Mark for indicating 
LED side 

ONlllO l;t, ~1t~Ti,:i\1j~*(7,) GaAs iff,H-~1t?" -( ;t- I' a-. 1t1t~T'': 
i\1j!!i~(7,)* ~ ~ "7/';; A? a-1t~\. jjIij~Ta-[tij~\~b-1tI':fif'ii L. jiIij~HB' a­
~TQ~~a-~ili~Q1tm~~T~T. 

",~2, 1.2 

...; • A- A' liiii 

... * 
• fitii~mM~1J<i\1j~\ : 0.3 mm. 

• ~~i!~1J<i! ~ \ : t,. t f =6 J.ls (typ.). 

• Ih 1J'iltii!t(7,)i:'~~i~1J'+ ~ p. 

• !J-jf~/{.y 'r- ;;-C-7" I) /' I- ~#iI!);ff~fIJfflPf~. 

• ~M.*~*& (Ta=25 'C) 
lj{ 13 ~c * 

AfJ (~1t 
;m:1l1± 00: ii!tfil!) V. 

IJI!!~~ (:!:~{~) T .. 
7'1:f-r) 

rf€H1I.~ ,PO·' 

::1 v '7 ?llinr. Ic 
Il:lfJ(;f; 1-. ::1 v '7 ? • ::r.. ~ 'y ? 'iltl± VCEO 
1-7/~A:1) ::r.. ~'Y?'::J v '7 ?'Itl± VECO 

::1v'7?UI.~ Pc" 

i:1t th f'F J1jJ \HI i:'~ Top, 

f¥ffi:.1t T s," 

•• ~tf.J .. tt (Ta = 25 'C) 

JIi 13, ~c * Mlim OO:ii!tfil!) VF 

A:t.J~11 ;m: tlM. 00: iJltfil!) I. 

~'Hdl:§:I: C, 

::1v'7?L~IfIT'ltlM. IcEO 
1l:l:IJ~11 

::1v'7?I:I:I1J:§:I: Cc 

::1v'7?1:I:I1J1ItiJlt lc*2 

{ii!~11 ~~ltIjrdl t r • tf O
' 

::1 v '7 ?:L, ~ .y ?~fDm VCE(s.l) 

Class Q R 

Ie (mA) 0.3-0.85 0.75-2.15 

1E ~ .!jt f:lr. 
3 V 

~n , . 
"" 111.1"\. 

75 mW 

20 rnA 

30 V 

5 V 

100 'mW 

-25-+85 "C 
-30-+100 "C 

* ftt 
IF =50rnA 

V.=3 V 

, I. 2.00.2 .1 "l 
I~r ~" 

, +l 

0.5 . f-ij .~ 

~
A'--l co 2.54 

'" .. } . 
...; ,0.8 ®fi, r.r,® 

10 ± 0.4 <Dt!fi~ 

., A:t.JfftIJO)1IjJ1.!l:illI:ifll;!: 
Ta=25'C U.t.l'1.0mW Fc 

.. Il:l :t.J1P.U0)1It:t.JIG;iIiil(ifll;!: 
Ta=25·O:J..t.l' 1.33mW /·C 

:i:'J' ~$ :i:* 
1.2 1.5 

10 

.!jti:it 

V 

pA 

V.=O. f=l MHz 50 pF 

VcE =10 V 200 nA 

VcE=lO V. f=l MHz 5 pF 

VcE=lOV. IF =20rnA 0.3 rnA 

Vee=lO V. Ie=1 rnA. RL=lOOn 6 ps 

IF =50rnA, Ic=O.1 rnA 0.3 V 

td : i!!tlJltillll 
t, : l::#lIt;r.n (1l:l:t.J'lltiU'I::'-:7 friO)lO% iJ' 1)90% 

I.:l::#"t QIlt;IIll) 

~=~~IIt;IIll(Il:l:t.J •• Y~-:7~O)OO%~I)W% 

'.:~~"tQllt;r.n) 

s 
>1.85 
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[.=3 

""om 
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oR 
'E 
~ 
~ 

-325-

~ 
f= 
I-

E~ 

0.1 

.01 / 

160 

120 

o 
-40 

100 

80 

60 

40 

20 

o 
o 

.r--

ONl110 

I( -IF 
Vll-IOV 
T. 2S'C 

II 

0 JO 

Ic-Ta 
I VcE=IOV 

IF -20mA 

-r-~ 

o 40 80 120 

JJlllllllllf Ta ('C) 

Ic-d 
VcE=10V 
I.=20mA 
Ta=2S'C 

~ , '~ 

\ 
3 

8§ III d (mm) 



ON 1111, ON 1112 
~~ff~*'" -t?:/-fj" 

.. ~ 
ON 11 11, ON11l2 Ii, ~1t~T'.:jIlIj~.$C') GaAs JJF;}~1t?' -{ *"- F~, 

1t1t~T'.:iii!!;~C');i; r r 7 /';; A ~ ~it~" fiIii~Trdl~[I;J~'~h-\tI.:i:ll'li 

L, fiIii~TOO~~~TQ~~~~lliTQ1tm~~T~To 

• *' :ll • 1iLli~lfjm~n<jIlIj~, : 0.3 rnrno 

• Alli1J~TrdlC'):¥, ,,"'~ 7"n'lA <, J.J.f&C')~~'.:il~T Qo 
• r.1~/1~Fil~nfil": t r, t£=6,us (typ.)o 

• 1fj1J'i!tVlEC')i.:i~Wc:1I:;n'+ ~ ~ '0 

:rJ{ § ~c * 
A,'fJ (~-jt imtEE (iD:VlE1il) V. 

7'1 t- "'J ~1li'ltVIE (iD:VlE1il) IF 

WfI'HIl~ Po" 

) :1v?~'ltVIE Ic 
IfjjJ(;H' :1 v ? ~ ':I.. 2. .~ ~ 'lt1± VCEO 
"7/;/;7,,$') :I.. 2. .~ ~ • :1 v ? ~ 'i!t1± VECO 

:1 v? ~tJi.~ Pc" 

iilt 
tbf'l;fi!3lmi:'~ Top. 

, 1¥ffi.:i~ T ... 

OJ A1.J1JI1c7)t1.J{g;~'i Ta=25'C J:Jl:<:"1.0 mW /'C 
'21fl1.J1l1c7)'il1.J{g;~';t Ta=25'C J:Jl: <:"1.34 mW /'C 

Panasonic 

:lE ~ 
3 

50 

75 

20 

30 

5 

100 

-25-+85 

-30-+100 
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• 1:[ 
V 

rnA 

rnW 

rnA 

V 

V 

rnW 

"C 
"C 

Panasonic 

ONll1'1 .lj!.f.it :mm' 

32-:1>3 2±O 2 

Jr.--rC-3 , .. ~~ .. ; 
1 • 

ONll12 .lj!.f.it: mm 

imP· ~. - +I 
IN 

I cD A-A'lfJiilii 
, 5.0±O.2 '1 
13.0±O.3 O.45±O.1 

Mark for indicating LED side 

Al 

:L!--" r(" 3 ! l:=J ! L. __ .. _ ~ 

. 1 4 

I 



•• tll'(.J"'~ (Ta=25·C 

lJl: § ~c ~ ~ ftf 

}.,1J~11 
~tI±(ili:iJlf.fl) VF h=50mA 

~1tiJlf.(ili:iJlf.fl) I. V.=3V 

tfj1J~tl: 
::JL--??L'(>IIJi1itiJlf. le£o VCE=IO V 

::JL--'I?tI:l1J:§:I: Ce VCE=IO V. f=l MHz 

::Jv??tI:l1JlImt Ie VCE=IOV. 1~=20mA 

iiit~tl: lt~,*rdj t r • tl • . Vee =10 V. Ie= I rnA. RL=IOOCl 

::J v 'I?' oX. :: .~ ?lMIl'ilJ£ VeE(s.u IF =50mA, le=O.1 mA 

tSig.IN ~vcc ..r1.. 
r- -~ --- ~ 
I I --. I I 
I I -.... I I 
I ~-----~ I 

50~- ,----------- ,;L Sig. OUT 

(}.,tJ-'J~~)~ 
i-:F=\~- 90% 

(ili tJ -, J~ ~ ) ..iJ+----~\;. 10% 
t il I I I 
d............. I I 

I II " 
tr-t:- ~ :--tf 

t. : ~hJIt!jfdl 
tr: l:J!.*fdl (,':Il tJ1!!lmil' 1:::'- 7 flo:nO%il' ':;90% I:l:n-t 9!hlr.,) 
tl=r~*fdl W:lh'~imil'I:::'-7fliic7)90%i1·':;lO%I:r~T91t"fr.') 

60 

~ 50 
l!6 • oR 
£ 40 

'" " .> 
n 30 

] 
20 

IF 

k 

25' 0 

IF,Ic-Ta 
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1\ 
1\ 
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I' 

I"-

20 40 60 
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-r T.=2S'C 
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:( 
E 

• 

1\ 20 

t'---I 
1 0 

[) 
80 10 o 0.. 0.8 1.2 1.6 

.-'1£ Vy (V) 
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:( 
E 

ON 111 1. ON 111 2 

:I'd' ~~ :1'* .fit 
1.2 1.5 V 

10 JlA 

200 nA 

5 pF 

0.3 rnA 

6 JlS 

0.3 V 

Vee 10V 
Ta-2S ·C 

0.1 

IT 

0.01 

A Aft' 
0.1 I 1 j) 

Panasonic' 
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;; 
::B .., 
It 

Vp-Ta 
1. 6 

1. 
l"- t-..... .1 

2 r- "~!!O..G.A -I"-~~-- . 

o. 8 

o. 4 

0 
-co o 80 120 

Jj)1lIIiJ.1f Ta ('t:) 

,,[IITTf!} i i I 

I 

>--

, 

, 

• W 
-40 

.:. 

~1/ 
1/ " = ,:;,.Ctf-.... 

J J 

o 40 80 120 

JlJIilIiJ.1f T. ('t:) 

ONl111. ON1U2 
I" 

Ic-Ta 
ITa=2S'C 160 T VcE=IOV 

IF =,20mA 

1 0 

1 
Ii ~.rrtDl' 

~ -r-Io-

0.1 

nn. 0 
'.1 '0 )0 -co o 80 120 

::Iv??·m VeE (V) 1il1lllil!.1f T. ('t:) 

Ic-d 
Ve,=10V 11' Vcc=10V 

IF=20mA 

J II T.=2S'C 

o • 

60 

40 \'I 

~ 20 

6 
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-328-



ONll13 

••• 
ON1ll3t;l:, ~:Yt~+I:i\t~i,f£(7) GaAs;ff-jH!:Yt7" -1;t- ".~, ~:Yt~H'I: 

rti~lf(7)* " r '7 ;; ;; A ~ ~~ ') bHf#.~/{·j ';" - ;; (7):Yt:mil-~+l'T 0 

• *4 :I: 
• fSr.li~ili~lf ili\t P : O. 3mmo 

• Aili:1J~H·IL'(7);f",,·j "1'iirt. <, Jft&(7)~~D I:~il-T ~ 0 

• tc.;1Jt3!Klf 1.1f 3!K P : tr = 6,us (typ.) 0 

• ili:1J1tim(7)iJ;,llf~ft1.1f'H' Po 

JJ{ § ~c * l!'il![f (iaimfll) VR 
J..1J (~J't 

JIIii~im (iaimfll) h' ;r 1 -;j"- rOO) 
~f~1J1~ PD*' 

::11.-7~1tim Ic 

ttl1J(;J; r' ::1 I.- 7 ~ • :r.. ~ 'j ~ 1It1± VCEO 

1-7/:;;t,~) :r.. ~ 'j ~ • :J I.- 7 ~ 'il!1± VECO 

::11.-7~1J1~ Pc·' 

iJ;,l1i: 
J1J f'F rnJ 00 i..lilf Topr 

fU-t:iiili: Tstg 

01 A:hlqIJCI)1I:hfltilil!*I;I:. Ta= 25'CrJ.1: l' 1.0mW /'C 
•• ili:hm~CI)1I::hfltilil!*l;I:. Ta=25'C tU: l' 1. 34mW /'C 

• .~a9*41i (Ta = 25 'c) 
JJ{ § ~c * )11ii1tJ£ (jRimflil) V~' 

A:1J~j:1 l!1tim(iaimflfi) IR 

YlI;Ffl!ll~:I: Ct 

ili1J!f.I'1i 
::1 I.- 7 ~ l ~ 1tIf1lim ICEo 

::11.- 7 ~tf"1JY:.~t Cc 

:J I.- 7 ~m1J1iim Ic 

1iJ!!f.I"I:1 r,t·rtR;fra' t r • tr • 
::1 I.- 7 -9 • :r.. ~ 'j -9 ~ff1'il!rf VCE(Sat) 

,.- -.., ,. -- .., 
11----.' I 

n:: 1'11' JIi fSr. 
3 V 

50 rnA 

75 rnW 

20 rnA 

30 V 

5 V 

100 rnW 

-25-+85 'c 
-30-+100 'c 

~ flJ' 
h'=50rnA 

VR=3V 

VR=O. f=1MHz 

Vn:=10V. 

VCE=10V. f=lMHz 

Vcc=10V. IF'=20rnA. RL =100n 

Vcc=10V. Ic=lrnA. Rl.=100n 

I.=50rnA, Ic=O.lrnA 

td JIlh.~fIII 

Panasonic 

13,6 

IuJ' tllf.! ~* JlifSr. 
1.2 1.5 V 

10 ,uA 

35 pF 

200 nA 

5 pF 

0,3 rnA 

6 ,us 

0.5 V 

-'L is;g,In ~cc 
I '---.. I I 

.... -----' I 

50~ ------ ---:----~L Slg.out 
t, J:n~fIII(lfl1JlIiiU'~- ?fj(1)1O%i1'C,90%1:J:n-t~~JI,') 

tf "f1l*~r.HIfl1J1ItiU'~-? fli(1)90%i1' C,lO%I:"fIl*-t ~~r.') 
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ON1113 
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Panasonic 

ONll14 

.. ~ 
ONl11HJ:. ~J'(;~-f-':fijj)ib*(I)GaAsiil'<5'H!J'(;:$f1;t- F~. :l:J'(;~-f-': 

1!ii~I.t(l)*" "7,/ :/;I..? HJ:!p. fi!jj=-f-ra'~IoJP~h-tt':f:lfii:L. fi!jj~-f-fl,' 

~ iU'r-t .Qfmf:$ ~#illi-t.Q J'(;~~~Hl'·-t 0 

rrtrl=r~ 
~I ~- .., A-A'fJiilii 

S.O±O.2 I 
13.0±O.3 

Mark for indicating LED side 

• ~ 11 
• 1:if:ii:#iif:'.ffll.tf1§fijjP : 0.3mmo 

A1 ~ a 
I ~ ~ "! 

~ ~~ L.n--+ __ .,.J-~ . 0 

• )..lli:iJ~-f-ra'(I)-t·"" 'J 7'f1/rJ:;. <. 1¥;t&(I)#i~D':il~-t.Qo 
~N 

~ 4~O.45±O.2 • f,G~)tI.tf1,·)tp: tr.tf=6,us (typ.)o 

• lli :iJtiilt(l)i~l.t~ftf1§IJ' ~ ~ '0 
• tf'.:iJtiiltf1t* ~ Po 

lJi § 

AtJ(~1t 
j! 'ltEE (j1!iilEfili) 

YH-r) lilll'1tiilE (jiiiilE1ili) 

WfifUI~ 

::1L .. 7 ?'lliilE 

lfjtJ(;H· ::1 v 7 ?::r.. ~ .~ ?'ltEE 
r7/Y7-.9) ::r..~·/?·::1v7?1ILEE 

::1v7?m*: 

i:1t 
II! f'F P.;i !HI i:'~ 
f¥fn~~ 

lJi § 

)..:iJ*ff-ij: 
liIli1lt1±(~iiltft1i) 

~1Iti~ (~iilt filt) 

lli fJ :f,f'I-ij: 
::1 v 7 ? L '<" lfJi''iliiilt 

::1 v 7? lliiJ?1J: 

::1v7?lli:iJ'iliiilt 

fii!:f,f'11 r.c:.~Btra' 

::1 v 7 ? . .I. ~ 'J ? ~M[]1It1± 

tSig.IN ~vcc ..I"'l.. 
r- -~ --- ""I 
I I --to f I 
I I --to I I 
I ~-----~ I 

SO~- ,----------- ,;L Sig. OUT 

~C * V. 

I. 
Poo, 

Ic 

Vao 

VECO 

Pc" 

Topr 

T ... 

~C * VF 

1ft 

ICEo 

Cc 

Ic 

t r• tf 
VCE(s,!) 

:lE * • 1:if: 

3 V 

50 rnA 

75 rnW 

20 rnA 

30 V 

5 V 

100 rnW 

-25-+85 t 
-30-+100 t 

~ 1-'1' 
IF=50rnA 

Vft=3V 

VcE =10V 

VCE=10V. f=lMHz 

VCJ':=10V. IF=20rnA 

~ :rJ-- ., r-(, 3 : t:I I 
I ~..t I L __ .. _ ..... ~ 

1 4 

., A.jJiftij(7)'iI!:jJm:~!f!'j: 

Ta=2S·Ctt1:1'1.0mW /"C 
02 I:IljJiftij(7)1I!jJm:~!f!'j: 

Ta=2S'Ctu: 1'1.34mW /"C 

l\l/J' fJ~ l\l* .1:if: 
1.2 1.5 V 

10 ,uA 

200 nA 

5 pF 

0.7 rnA 

Vcc=10V. Ic=lrnA. RL=100n 6 ,us 

IF=50rnA. Ic=O.lrnA 0.3 V 

(J...jJ'~'I.oA)~ t..:iIltt~/IIl 

i4'=il- 90% 
(I/;IjJd'I.o A) -Ht----tF 10% 

td-;H- !: 
tr -1:- ~:- t, 
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tr: ../:Jf.~rdl (l:IljJ'iI!:i1rUlf::"-71117)}0%;lJ'';90% 
I.:../:#-t .z,~rdl) 

t/: r~IlHdl (l:IljJ'lltiifti.l<f::"- 7111(7)90%i.I-';1O% 
I.: r~-t .z, ~rdl) 

Panasonic 



< 
~" 

60 

..;/ 50 

'I 
~ 40 

'" " ~ 30 

~ - 20 

IF 

Ie 

25 0 

IF,Ic-Ta 

1\ 
r\ 

1\ , 

r-- r\ 
r--

1'- .1 
1 

20 40 60 80 10 

IfillllliAll Ta ('C) 

1.61 I I I I I I I 1 
J. 

~ 

-I"- l'.,~ 2 - •• JI r-r-~;' .. 
.. 

> o. 3 

l:!! .. 
II 

o. 4 

0 
-40 o 40 80 120 

ffllllllilVi Ta eel' 

ICEo-Ta 
10 

1 f f 

-< 
5 1'0' 
o 
'" ~ 

I '~fh 
f 

t--t-- .:.: 

2 f II I I 

10' 1 

• 
120 

<" ..s 
.!:" 
I±! 
W 
II 

;( 
! 
~ 

'l5 ... 
-R 
~ 

'" " ~ 
n 

80 

60 

40 

, , 

20 

0.4 

h 
'R 

o. == 
~I= 

0,01 .,' 

0.8 

T. = 2S'C 

V 
1.2 1.6 

,.=2S'C 

I 
.=: 

J 

Vee=IOV 
T.=2S'C 

~ 

::J J., 1 ?1Il:IJlIiili Ie (rnA) 
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ONll14 

10 2 vee 10 
Ta 25'<: 

;( 
E 10 

V 

I 

10' 2 

1 10 10' 10' 

Ic-Ta 

0 

. ....... 

0 
-40 o 40 80 120 

1!l1llliil.1i: Ta ('C) 

Ic-d 
10 

Vee-IOV 
iF=2OmA 
T.=2S'C 

80 

0 

o \:I 

~~ 
20 

0 
o 2 3 

j!j ill! d (mm) 



ONl120 

••• 
ON1120t;J:, §E7't~-rI:jiljliJJ~O)GaAsm-$'~§E7't'/{:t- F~, ~7't~-rt:jilj 

~&O)* ~ ~ 7;; ;/7, ~ HI!l', ilfii~-r~toJl'1}h-ttI:11tliil, ilfii~-rra'~)M 

i&JT ~~f* H~iliT 7.>7't~1}~-rl"T 0 

• ~ :lit 
• A.ili1J~-rn.'O)=¥ t' "J -;/'1/rJ;. <, JJ;fJiO)~ilil:~T ~o =¥ t' "J -;/': 10mmo 

• JiiS~)!&7J")!po tr , tf=6,uso 

• $'Hf37- 7, ~ortJb't l 'i'l:tffmn~l"Jjj(:ID! l T:io' 1'), IlfHJl'f~7Jt~l't::..l6~&t:J: 

~ ili1Jiml(l'fiO)~W ~~tt t: < l'o 

t]f § ~c * 
A1J OE'lt. 

~ tEE (iD: it fii) V. 

YH-i') 
1fillm (iD:iJlfflt) I. 

1f~fJl~ PD·! 

::1I..-? ?'IIm Ic 

tl'>1J(;H· ::7 v? ?':I. ~ 'y?1IEE VCEO 

~7/;/A:$7) :I.~ 'Y?'::7v??1IEE VECO 

::7v??f.ll,~ pc·' 

i:.1l 
Jb~Ji!3rmi:'~ Topr 

{*ffi:'~ Tit. 

.. A.:hfll!lQ)t:hf~~';j: Ta=25"CJ.:J..t"('l.OmW/"C 

.21il:h1l1JQ)1l:h~';J: Ta=25'C I;U:. "(' 1. 34 mW/"C 

t]f § 

A::IJ~'M:. 
llIIi1D:r.f (~im1i) 
J.i(!1D:im (~imf!K) 

It\ 1Jt#f1: 
::1 (.; '7 '7 l'i'lfJf1D:im 
::1(';'7'7ili1J~:!\i; 

::1 (.; '7 '7 ili 1J1D:im 
fi~t#·1'1 r.r;~a<fra' 

::1 (.; '7 '7 . :I. ~ " '7 ftM!l1D:rf 

• ;q ',T:"- 7" 5' -( t.i~JJ:lE@]Uo 

•• I D : j~!LJ't I: J:. ~ 1) - '711l:imo 

~c * 
v~ 

IR 

Iuo 

Cc 

Ie 

t r. tf* 

VCE(Satl 

'if: m lj!. flI. 
3 V 

50 rnA 

75 mW 

20 rnA 

20 V 

5 V 

100 rnW 

-5-+60 "C 
-15-+65 "C 

* flJ' 
h· =50 rnA 

VR=3V 

Vn;=10V. IF=O, n~o 

Vn:=10V. f='MHz 

Vn:=10V. I.=20rnA. RL=100n 

Vcc=10V, Ic=lrnA. RL=lOOn 

h·=50mA. Ic=O.lmA 

Panasonic 

.Ij!.{)l:mm 

I 

-~ + ---

1O±O3 
19±O 35 

6 2±O 25 

~
(155) 

, ! 

_~_ -51~ 
-~f 

1 • 

*+ lt~ §:k lj!.f:il: 

1.2 1.5 V 

10 pA 

pA 

pF 

1.0 rnA 

6 ps 

0.4 V 

.J""\.. tSig.IN ~vcc t. : i/i!t1.~rdl 
r- -~ --- ~ 
I I ----.1 I 
I ,---. I I 
I ~-----~ I 

50:; .----------- ~L Sig.OlIT 
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tr : l:~~rdl (Iil :i:J'lltiU: 1:::0 
- '7 fJi(7)lO% iJ· .; 90% 

I:HtT~B#/I.') 

t,: 1'1It~1IIl (1il:i:J~imiJ<Y- 7 fJiI7)90%i)''; 10% 

i: l'~T ~ 11-,1'/1.,) 



ONl122, ONl128 
ilif~Hf~ * " t! ;., if 

••• 
ONl122, ONl128 l;t, ~1t*TI:1iJ~l~1t?,,1;t- t:~, 1l:1t~TI:iffi~Jt 

C7);t- I- I- '7;,- ~ A? ~~~\, jiIij~T~rPJ~\J,h-ltI:~ii L, jiIij~Trdl~i!j!T 

Q ~~~~iliT Q1tm.g.~T-r·T 0 

• ~ :fj; 
• fltii~lfjfAJtilfitli~\ : 1.2 rnrno 
• lr;~l!Jtilfl!~\ : tr , t,=6ps (typ.)o 

• ON1l28 l;t/H~~.:·Y 7'-~-r'7"I);'- 1-1i~C7)~~~Jm1iJtmo 

• lfj1JlImtC7)i:lJt~1~il'1l~~\o 

Jj{ § ~c 1} 

A.tJ (~:Jt 
im:1tJ± (m:~1i:) VR 

$"1t- F) 
m'/l~(m:~{i:) IF 

ii'rs:ul.~ PD·' 

::1v'1?1tmt Ic 
ilitJ (;t- r . ::1 v '1 ?':I.. ':. .y?'iltJ± VCEO 

~7/~iA:$') :I.. ':. 'y ? ::1 v '1 ?'/lJ± VECO 

::1 v '1 ?Ut~ pc·' 

i:1l 
tbfFmJlmi.:i/i: Topr 

f*ff:i.:i/i: T," 
., A1JlIIlQ)ll:tJ{H;iJW.f!I;t Ta=25'C J;)'J::'C·O.93mW /'C 
·'I±\1JlIIlQ)lI:tJiH;iJW.f!Ii Ta=25'C Rt-r·1.34 mW /"C 

Panasonic 

JE ~ 
3 

25 

70 

20 

30 

5 

100 
-25- +85 

-30-+100 

-334-

• ffI. 
V 

rnA 

mW 

rnA 
V 

V 

rnW 

"C 

"C 

Panasonic 

ONl122 

ONl128 .Ijl.fj'[ : mm 

Mark for indicatin~ 
LED side 



•• ~tf.J",f.£ (Ta=25°C) 

lJi § ~~ -l't ~ ftjo 

NJi 111£ (ill iJIf. fitl v,. I,=20mA 
A.1Jnttt 

I. V.=3 V ~lIiJlf.(illmtfitl 

l:111Jnt11: 
:Jv??l,<,lIi'iltVlf. IcEo VcE=lO V 

:Jv??ili:h~:fi Cc VcE=lOV, f=l MHz 

:Jv??ili:htiJlf. Ie' 2 VcE =10 V, IF =15mA 

fii!nttt ~~~1111 t r • tc" Vcc=lOV, Ic=lmA, RL=lOOn 

:J v ? ? ':I. ~ ., ? tilWlll± V CElsat) IF=25 rnA, Ic=0.1 rnA 

(A.1J'<)~A)..rL , , 
I I II 

:-:~-i-90% 
Ul:!1J'<)~A) -#.'t----:f. 1o% 

td"""'4:-t- : : 
t r ... :- ~ :-t, 

J"l... iSig
. IN ~vcc r- -l - j-- 1 

: L_~_J : 
50~- .----------- ~L Sig.OUT 

t. : j/lt1.~1Ill 
t,: J:JI-~r.ll (l:IljJ'lltiliUl<~o-7fi(T)lO%iJ'.;90%1:J:nT~B;fr.') 

t,: r~~1Ill (l:IljJ'lltiU<~o- 7fiV')90%iJ'';lO%I:'fIl*T~B;fllm 

02 Ie '7 ;.- 7 $HJi 

Class 

Ie (mA) 

40 

< 
.E 35 

j 30 
-R 

!: 25 
"-
~ 20 

] 15 

h-

Ie 

2~' 0 20 

Q 
0.3-0.75 

'\ 
1'\ [\ 

'\,\ 

'\~ 

11 
40 60 80 

1iI1l!I1&1l!: T. It) 

R 

0.55-1.30 

10 

s 
>1.10 

32 
Ta=25'C 

28 

24 

16 I 
12 

8 

4 11 
i/ 

0 ~ 
o 0.. 0.8 1.2 1.6 2.0 2.4 

IUI:J£ VF (V) 

-335-

;( 
E 

ONl122. ON1128 

:Ii,j, 

0.3 

O. 

.0 
0.1 

~~ :Ii:k 
2.1 2.8 

5 

200 

5 

6 

0.5 

V" 
Ta 

10 

A:hIlli'Il1J1t IF (mA) 

.!1f.fn: 
V 

pA 

nA 
pF 

rnA 

pS 

V 

10V 
2S'C 

100 

Panasonic 



O. 
1/ 

n nl 
0.1 

" ... 10 

I~ 

= 
I O. 

0.01 

IF 20mA 
T. 2S'G 

1111 

I 

10 100 

RIIIII~I? 

r-tW5~bIA 

R, 100 

Sig. Vn lc:L VI~V' ~90% son 0:: S". I, 0% 
OUT I If 

II 11m 11111111 I II I iii 
0.1 10 

:I v 7 9/ll frlft/iff. Ie (rnA) 

16 0 

0 

0 

o 
-40 

100 

0 

..:: 6 0 

... 

Ic-Ta 
VCF=IDV 
IF=15mA 

~ "-

" 

40 80 

fMlllIlllll Ta ('C) 

Ic-d 
r-... VcE=IOV 

['=ISmA 

\ Ta=25"C' 

\ 

\ 
o "'~ Ii .. 0 

~ 
\ 

20 

o 
o 

~ 
'-

~B III d (!11m) 
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ONl122. ON1l28 

ICJi:o'-Ta 
0 

Vel-: 10V 

I 
I 

< 
3 
0 
~ 

..:: o. I I 

~ 
$II' 
~ 

0.0 I 
7 

0.00 17 
120 o 20 40 60 80 100 

1fil1llli!!.11 Ta ('C) 



ONl1285 

.~ g A l' ';17, #J,,*~~m .. ~ 
, ON1l28S Ii. ~:Yt~T~': iiJlt~:Ytl" l' -t- r~. 1t:Yt~T'': i'Ili~Jt:V');j; l- l­

"7/':; A? ~1t~" jiIij~T~rli]p{?;-h-ttl.:fjj:li L. jiIij~Trdl~;m~-t .Q~1*~ 
ltl:l:l-t .Q:Yt~{?;-~T'"(--t • . ~ ~ 
• 1}/:li~tI:lMJt:;'J{ifli~' : 0.3 mm. 
• £t~i!Jt:;'J{i!~' : t •• t,=6ps (typ.). 

• 1:1:11J'ltmtV')iAiJt:1t:1t:;;'J'-J- ~ p. 

• 'HH' {" 7-:; ,"(-/" 'l/'l- ~.J'IiiV')1fAAfIJffliiJ~. 

• ;I? II,. A I I " Ht ~ '"('iI1Ii%~U~n 

• ~~.:;A;:lEt& (Ta=25°C) 
Xl § ~c ft it ~ !jI. 1ft 

i2! '!It1± (it! 7i.fl) V. 3 V 
A1J (~J't 

Mt7i. (iB:mt1l) IF 25 rnA 
9"H- r) 

Wf~HA~ Po·' 70 mW 

::lv1?tmt Ic 20 rnA 

tilt] (;j; l-. ::l v 1 ?:r.. ~ ., ?il1± VCEO 30 V 
l-'7/'~7,5') :r.. ~ " ? . ::l v 1 ? t1± VECO 5 V 

::lv1?~ft~ pc·' 100 rnW 

lilt 
tbtF~lHIiAiJt: Top. -25-+85 'C 

1* fl: iAiJt: T ..... -30-+100 'C · .~~~tt (Ta=25°C) 

lJI § ~c % * itt-
mlil1± (iimt1l) VF 1,=20 rnA 

A.tJ~l1 
j!n~7i. (iimtfl) I. VR=3V 

lfl1J~l1 
::lv1?L~l!Iitmt ICED Ve.=10 V 

::lv1?1:I:I1J~:I: Ce VeE =10V, f=lMHz 

::lv1?1:I:I1J1tmt Ie. 2 VCE =10 V, I.=15rnA 

Panasonic 

Mark for indicating 
LED side 
1/>1.5 

13±0.3 

.lj1f:iL : mm 

L,,-.,....., ... -,~~!..J:' ! ;"nw 
--w-... ~ 
2.54 t 0.2 2.54 ± 0.2 
A-A' B-B' 
llIiiiil:l!l llIiiiil:l!l 

., J..tJil!lj(7)1IttJa!:ilii!($li 
Ta=25"C J..:J.l:""("'O. 93mW/oC 

.2 liItJiP.lj(7)'lIttJa!:Il«$li 
Ta=25°CJ..:J.J: ""("'1.34 mW /oC 

ft+ ~&!! ft* .1ft 
2.1 2.8 V 

5 pA 

200 nA 

5 pF 

50 450 pA 

fz;i!~l1 £t~~rB' t r , t£" Vce=10 V, Ie=1 rnA, RL =I00(J 6 ps 

::l v 1 ? .:r.. ~ ., ? ~fDtT:£ 
U A l' 'J 1- /' '7 '7 l' .t.illj'Ji':[u]j/}o 

fSig.IN ~vee .J"""\.. 
r- -, ~-- .., I I _ I I 
I I _ I I 

I ~-----~ I 

50 ~- .----------- .;L Sig. OUT 

• 2 Ie '7 ;.. '7 -stM/Ic Classifications 

Class 1 2 
Ic(,uA) 50-155 145-450 

VeEc.atl IF=25 rnA, Ie=O.lrnA 

(J..tJ1<'VA)IL , , 
~~-90% 

(liItJ"lvA) -+!t----t}.lO% 
td-! ~ : I 

I II I' 
tr-i:- -1:- tf 

-337-

0.5 V 

t.. : il.tl~ rdl 
t.: l:.JI.~1IIl (liItJ1Iii1i:,;''I!-7fJimO%,;'<? 

90 %1.:J:Jl.t" Q~rdl) 
t,: rJ$~1IIl (liItJ1ItiifW~-7fJi(7)90%,;' <? 

10 %1.: rJ$t" Q ~/IIJ) 

Panaaonic 



40 

i 35 

~ 30 
oR 

~ 25 
"­
~ 
n 20 

i 15 

0 

-e 

I 

0 

n1 

2s"' 

II" 

0.1 

IF 

Ie 

0 

\ 

f\ 
['\1\ 

f\-[\ 

~ 
11 

20 40 60 80 10 

1il1l!l1Aiil!' Ta (t) 

Ie-VCE 

I, 20mA 
T. 2S"C 

I 

I§§ 

~~ 

..tr-Ic 

lOOO.I!iIi~ Vu =IOV 
Ta=25"C 

~ 1001111 

Panasonic 

00 

2 
Ta=25"C 

8 

4 

0 

6 

2 

8 

4 
J 

1/ 
0 

0.4 0.8 1.2 1.6 2.0, 2.4 

1iIli'lltlf VF (V) 

Ic-Ta 

160

1 I 1 I I I I I I 
§ 12 0 

0 

0 

0 
-40 

10 

80 

6 

40 

20 

0 
o 

'""- ....... r-... 

o 40 80 

IIJUllial.f Ta ('C) 

Ic-d 
V",,=IOV 
"'=15mA 
Ta=25"C 

120 

'~ 

Be ill d (mm) 
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<' 
E 

Q 
~ 

n 

nn! 
0.1 

10 

I 
I 

::: o. I 

0.0 I 

0.00 III 
0 

ONl128S 

V" 10V 
Ta 25"C 

1.1' 

11 
10 

J..:tJP1li1Ut IF (mA) 

VeE 10V 

I I I 11 I I I 
/ 

lL 

V 

20 40 60 80 

IIJUlliD.1.f Ta ('C) 

I 

I 

100 

I 



ONl179 

.11 ~ 
ON1l79 Ii. ~:7't~-f-I=ifijlilJ$o)GaAsw-~H~:7't$f'1;t- i-'a-. ~:7't~-rI= 

ifij~fjo);f; r "7/;/7,~Hl!p. jilij~-ra-lcJp{fh-ttl=tlfiiH, fO)/ma-im 

~~~_~a-_lli~~:7't.{f~+~~o 

• *i II 
• 1:itlil_llilfflfj ilifij ~, : O. 3mmo 

• Alli :h~+ra'O) ~ "\' 'l 7'iirJ;. <. r't~IiO)_~D I=~{f~ ~ 0 

• r.t~itff 1.1tit p : t r • tf = 6 ps (typ.) 0 

• lli :h'lltimO)i,\ifj~ft1.1"/J' ~ Po 

rJ{ § ~c * i2!'llt1± (iliimflll) VR 
A:fJ (~'Jt 

1I1ii1lim(iliiUO IF 
7'U- F) 

~f~f.ll.lk PO"I 

::Jv'J~'lltim Ic 

Ifl;!] (;f; r' ::J V 'J ~ • ~ ~ '~ ~ 111± VCEO 

r7/;/7,51) ~ ~ ,oj 51 . ::J V 'J ~ 1I![f VECO 

::JV'J511J1.~ Pc· 2 

'h it 1m [ffi i..\iff Topr 
i..\ifj 

f¥.1f.i..\ifj Tstg 

., A1JI!lIJi7)'iltfJm:iIi!X~Ij:Ta=25'Ci:J.l:-c' 1.0mW /'C 

.. ili1JiP'IJi7)"lIt1Jm:~~Ij: Ta=25'C ~:J.J: -c' 1.34mW /'C 

rJ{ § ~C ~. 

A.::IJ~1'1 
/11ii1lf£ (iliimfiR) V~' 

i2!~im (iliimfiR) IR 

H', :h fifo/1=. 
::J v 'J 51 l '(>~1I!im ICEO 

::Jv'J51lli:h~JI: Cc 

::J V 'J 51 lli :h1ltim Ic 

Wififl1 r.t~lI#ra' t r , tf" 

::J V 'J51 • ~ ~ ':; 51 M!!fD'llt1± VeE (s.1) 

:u:: t/} JI!. 1:it 

3 V 

50 rnA 

7,5 rnW 

20 rnA 

30 V 

5 V 

100 rnW 

-25-+85 'c 
-30-+100 'c 

* 14' 
It'==<50rnA 

VR=3V 
VcE =10V 

VcE =10V, f=1MHz 

VcE=10V, IF=20rnA, RL=100n 

Vcc=10V, Ic=1rnA, RL=100n 

IF=50mA, Ic=O.lmA 

td : ~ Mil'r.' 

Panasonic 

.ljl.l)i : mm 

Mark for mdicatmg 
LED S,de O.4S±O.! 

'-Tr--+-n-'-++ ~t~ ::! 

~ 
g~ Jffi:(: 

:l&/J' ~~ :1&* Jl!.i:it 
1.2 1.5 V 

10 pA 

200 nA 

5 pF 

0.3 rnA 

6 fls 

0.3 V 

-"- is;g,In ~cc 
,..- -., r -~ ., 
• I ........... I I I I _, I 

... _____ ..1 I 

50~ ------ ------~l. S'g,Out 

tr: J: ,~II;f/lll(l:ll1J1IiU'I:'- ?Iito) lO%iJ' ';90%1:J:~T ~lI;fr.') 
tf : r~a#/lll(ili1J'iI!:iU'l:'-? it1io)90 %iJ' ';10%1:'f~T ~1I;f1L') 

-339-
Panasonic 



;( 
60 

.! 
.::i 50 

I 
-R 
£ 40 

IF 

\ 

\ 
'" ... f\ 
-' 
n 30 

\ 
;( 
.! 

20 
Ie 1\ 

..!:' 
lll' 
~ 

10 Ill! 
-R 
...( 

" \ 
I" 

".I 
1 

20' 0 20 40 60 80 10 

'VF-Ta 

::1 rulllll 
• - :..., 

1. 

> 
~ 1. 

> 

~ o. 

!ie o. 

0 

8 

6 

o. 4 

o .. 
~ 

o. 2 

0 

10 

1 

, 

10-3 

• 

- ~~'f 1--1--1--~~ 
t-- 1m" 

40 

~ 

r--:::r--

40 80 

fflllilli.!l.lJ: Ta ('C) 

ICEo-Ta 

j j 

~ j ",'j 
@ 

~ ~~I-oo,;; 

/ / 

o 40 80 

JliIlllliAlJ: Ta ee) 

12 o 

120 

< 
E 

80 

0 

0 

20 

o 
o 

LTa=2S'C 

V 
0.4 0.8 1.2 

1!IIi1IfE VF (V) 

IC-VCE 
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(~7t* ::.-- $' l' 7") 

-349-

1jl.{ii : JDJII 

'~~.P) l1IU'-' 

2-R1.5 

I 
34.2 (10.4) @®oo 

;i---~Wl~ 
I ~4.0:':g 15 ~4.2 ± 0.2 

,------r---<> ® V cc 

i®V ••• 
r 

1.---.+----000 GND 



ON1517HH-(A),ON.1517lH-(A) 

•• ~I'tiJ~1! (Ta=25 ·C) 
tJ{ § ~c ~ ~ 14' :I-/J' ~~ :1-* 1Itf1t 

1tlM!tll± Vcc 4.75 5 5.25 V 

antllmt ICCH ~1*~~1Iif (~1*~~~~IIif) 35 rnA 

ICCL ~1*~~~~1Iif (~1*~~IIif) 35 rnA 

"H" 1:fl1J1l1± VOH 
{~1*~~1Iif (~1*~~~~IIif) 

4.0 V 
Vcc=5V, RL=10 kn 

"L" 1:fl1J1l1± VOL 
{~1*~~~~1Iif (~1*~~IIif) 

Vcc=5V, Io=10rnA 
0.2 0.4 V 

1ot~li'llitfx: f* 3000 Hz 

It) fjtJ'i;ON 117'(7)!M''M:i£'ff-i'. ( ) i"'J'H~1tOFF 117'i£'ff-i'. 

* ~~JtijiJUtit~;1'i:14' 
1. it~[!j]~ 

lJi § jJt .Ii 1f 1* 
1f in! "f IZl A 15' in! 

51 * t) f.f Ii 2 kg/I lID 

~IIFHilt 
IIif fill sty 

1f in! "fIZlB1fin! 
tljl L f.f Ii 1 kg/! lID 

IIif rdl sty 

• .::1lmJ:.O>ji.* 
1) i9t7~0P»:, il8/.0ftJlH;j:ililt1:'''f~ ~'o 

2) ~ t) 1tltllif01: A~t\I)5ilt';j: 6 kg/em J;L"fl': L 1:'''f ~ ~'o 

Panasonic -350-

2. ~~JtijilUfd«IJ~~jU[ 

1'~q)PH1H·@~~-\tj«IJ~~D7 0 

fii ~ 

t5l\!I\¥'I~~ J: U?tj"7'>:t c'~1Ii">:t ~,:: Co 

t5l\!I\¥tE~ J: U?tj"7'>:t c· ~1Ii">:t ~ ,:: c. 



I ON1517HH-(A)[~;r;* 7 ~ 1':1J I 
~I:IHD:.tlii! (1) 

(~tIlf:iI d, ~ 3.5 ±1 0.3 T~ = 2S't. Vee ~ 5V) 

I I 
d, 

~~~ 
/ 

/ 

I I 

I ON1517LH-(A) [~7i;*;.; ~ 1':1J I 
~tfHD:.tlii! (1) 

o 

(~I:il/j):ilid,I=3.S~0.3 Ta=2s'e. Vee=SV) 

I d, I 

o.~~v 

240 

200 

~ 
-S 160 

u 
Il. 

oK 120 
~ 

~ 
"" 80 

40 

k' 

6 

\. 
\ 

\. 
\. 

\ 

1:il1J OFF 

tIl1JON 

tIl1J OFF 

tIl1J ON 

0 
20 40 60 80 100 

IIillllli.:l.J!: Ta ('e) 

ON1517HH-(A),ON1517LH-(A) 

(~I:IHj):ild2=IS±1.45Ta=25'e. Vee=5V) 
1:il1J OFF 

12 13 14 15 16 17 18 

~MfI. d2(mm) 

(jtlll:il:llr2=IS±l.45 Ta=2S'e. Vee=SV) 1:il1J OFF 

l d'tt& m 
1:il1J ON 

12 13 14 15 16 17 18 

~MfI. d2(mm) 

VoL-Ta 
190 

Vee=5V 
IOL = 20mA 

:;- 180 

-S 
oJ 
0 

170 , 
> ~ 

-' ",' 

.( 160 

"' I 150 0 
I±! 

V 
,/ 

V -I--'" 
$t! 

140 .;:::: 
;a 

130 

120 o 20 40 60 80 100 

IIillllll.:1.J!: Ta ('e) 

-351- Panasonic 



Panasonie 

ON1531 HC-(A), ON1531 LC-(A) 
* ~ ~ :..-ij-..:L'::' ':I~ . 

•• ¥ 
ONI53IHC-(A), ON1531LC-(A) Ii, ~7t~'fI': ~~*G7) GaAs i.iF1f.~7t 

7'" 1 ;;t- r-~, ~7tmll.: if; r 7'" 1 ;;t- r- c ~~~~liilliH 11-,,/ 7"1.:~fHftfr. L 

tdfHJifr.~7t~'fHI!ffl Lt.:+~, ft:l:, ~~Jt:, ~~ij{1~G7)if; r -t!:/-lj";:z..:::. 

':I r -CoT ° 

.~ :Iii: 
• 7:/ 7"J1'J~jf~-C°/Hf~, ~m*Jitto. 

• ·f:il:fi~tI:l~Jt:1.1<jij ~'c 

• ;;t-7":/:::lv1?tI:lt.Jo 

• ~~J4!fi!'flj:+jf~:::l*i?~~fflo 
• '7:/? ':I 1-1& H;J-It? 17" ° 
• 7t!!M:t~I:tI:lt.Jr7:/~A?1.1<;;t:/, ;;t7T¢ (2f.1D)o 

ON153IHC-(A) : ~7t;;t 7 ? 17" 

ON1531LC-(A) :~7t;;t:/? 17" 

• m ~ 
• fl~~G7)~~tI:l, f:il:ii~tI:l • ;""-?-:/AI!i1!1I!PG7)-t!:/'lT 
• NC IW~f1!!(G7) 1) ~ ':I r f:il:ii~tI:l • Iiil~~, 1iil~~Jt:~tI:l 
• X-y T-7"JvG7)flLfi~tI:l ' • .;1:.:/::1-7'" 

~ 13 ~c ~ 11:: m • 1ft 
ililUtEE Vee 15 V 

tI:lt.JJ4!fi!'filEE Vo 30 V 

ilit.J1tiJfE 10 20 rnA 

tI:lt.J~f:fHII.~ Pc 200 rnW 

j}J f'F mJ IHJ iAilJt: Top, 0-+65 'C 

f*ffUiJt: T", -10-+75 'C 

•• ~tr.J~1t (Ta=25°C) 

~ 13 ~c ~ ~ flf 
'!lim! '!lEE Vee 

"H" Iil t.J flEE VOH 
{1/>PJf*~~~ (I/>PJf*Mf{~~) 

Vee =12 V, RL=10 kn 

"L" ili t.J ilEE VOL 
{1/>PJf*~F~~~ (1/>PJf*~9<Il~) 

Vee=12V, 10=10rnA 

~h~1Ill (1) td(l) • Vec=12V, RL=2.2 kn 
~h~1Ill (2) td(2) 

. 

c:>~;;;; ~~ ra ~lGND 
-." ~~2Vo", 

. 19 aVec 

2.3 8 (11) 

~13.2'"1 
1.7 1_ _I 

6.3 
5.9 

.OH_+-_-. 

19±0.2 Umax. 

. f /B*AMP) . -sf ,-39' t- 171825 - 3 

li'J' M~ Jft* .1ft 
11.5 12 12.5 V 

11.0 V 

0.2 0.4 V 

10 p'S 

20 p'S 

t5tj't;t:/:? 17' : ON1531LC (Al . t5tj't;t7 :? -( 7' : ON1531HC·(A) SLJ ~V" = RL 
Vln / Amp. Vout 

...... ' •• -1.. ~ : GND 
Duty = 1/10 , 
Jrp = lOrnA 

v"IL V'''w---90% - - - --10% 
td (1) t.J (2) 

':"352-

V"s-L 
V n-90% oul ___ ~ 10 % 

td (1) td (2) 



1) O.9-1.1mmm 

. -. 
19.2~g 2 

3.5 ±O.I 4±0.1 

J 

H~ -'" -+ 
00 
en 

l 
D_~~irr-
D-~ en 

3) 1.5-1.7 mm m 

-'" -+I 
'" :=: 

+02 21.L. 

19.2~~ 2 

I 8+0.1 I S±O.I 

1~l·1 J ~ ~HEEJ Cd 

240 

200 

~ 
S 

160 

u p.. 
120 

\. 
\ 

\. 
\. 

-lI< 
~ 
($ so 
~ 

40 

o 

l -o OQ 
d 

+I ~I t-j; 
~ a) ~ 

o 20 40 60 SO 100 

lliIillIlil.Jt Ta ('C) 

I-

-353-

ON1531 HC-(A), ON1531 LC-(A) 

2) 1.2-1.4mmlf.! 

- -d d 
-+1 +1 

'" co 
~ .,; 

-d 
+I 
'" .;. 

190 

ISO 
;;-
-.S 170 

... 
o 

~ 160 
.( 
t 150 

o 
I±! 140 • .;::: 
;a 130 

120 

Dl --0 00 d 
+1 + I +I 

Q-~ : '" ~ 

VOL-Ta 

Vrc=12 V 

IOL = 20mA 

" ~" 
", 

.", 

~ 
~ !""'" 

o 20 40 60 SO 100 

lliIillIil!.Jt Ta ('C) 

Panasonic 



-Panasonic 

ON2152 
&Mff~* "i! /-ft 
••• 

ON21521;l:. J!j{;~-r':i'lIi~$O') GaAs #~~1t?'.{ :;t- r~. 1tj{;~-r': 

~~1i:0') Si;1; I- I- '7/,:; A? t~~,. fffii~-rtJiiJ-1Jrt;H:1n:ii L -C. jjIij~-rO') 

jjij t!j;J'f;$::t.1<JllI§T.Q': C -C • .t;.: .Q IJiM1tO')~ft;t ~~T.Q 1t-t /' -tt-c. To · ~ ~ 
• rr.;~i!Ii::t.1<i!Po 
• f.ljpS/N.J:!:o 

• m It .1\;. 7.{,t.-t.. ;{fJ>:l:c'(7)~Jill .1t!'f::it'?-7~i'C""'JliU) 

• fif1ot. tt\;~(7)~~ • ;f,':;;"- 3 /' • .I. -~ :;~ili 
• litt~r-7">:l:C'(7)A7-1- • .I./ F7-7(7)~ili 

Ah (~ic ~ 

7'{t- F) ltiiUf. (ifl:Vlffii) I. 
Wf:§t.II.~ PD" 

:1 v 7 ?'.I. ~ .~ ?'lll± VCEO 

aLh (* 1-. .I. ~ .~ ? . :1 v 7 ? U VECO 

1-7/~A7) :1v7?ili1J1tVlf Ic 

:1v7?UI.~ Pc" 

Ii: 
tbft: P.iJ!HI i.lili: Topr 

i:' 
fliHfi.li1i: T." 

" A1J1JlU(7)t1J{g;~';j: Ta=25'CJ:J.J:'C·2.0mW/'C 

"1f11J1JlU(7).1J1g;~';j: Ta=25 'C J..J.J:'C·2.0rnW /'C 

• .tt~~1'! (Ta=25°C) 

lJ{ § ~e * 
A1J!f'ijit!: NJtU (iltl1iJ VF 

~tVlf(iltlfi:) I. 

lli1J!f'ijit!: :1v7?L~IIT1tVlf IcEo 

-
100 rnA 
ISO rnW 
20 V 

3 V 

30 rnA 
150 rnW 

-25-+85 "C 
-30-+100 "C 

~ 
IF =100rnA 

V.=3V 

VcE =10 V 

itt-

Mark for indicating 
LED side 

</11.5 '" 

:J~J~ 
H--4----H '" QO 

Ji+ ~~ Ji::k 
1.25 1.5 

10 

0.05 2 

:1v7?ili1JlIVlf 
Ie' I 

Vcc=5 V, IF =20 rnA. RL = 100 {] 
0.8 3 

Ie •• 500 
jijl!f'iji'i'l: 

1C,:~~rdl tr'S, tf" Vec=10 V, Ie=l rnA •. RL =100 {] 8 

:1 v '7 ? '.I. ~ 'y ? fi:!!fIl1l1± VCE("')" IF =100rnA, Ic=l rnA 0.6 

.l/l.1}[ .: mm 

, 
---l-i..­
(2.54) 

lIi1:il: 
V 

JlA 

JlA 

rnA 
JlA 

JlS 

V 

'31f11J1I:1ittJ<t:'-?1ii(7) 10%tJ-(' 9O%I.:J:JI.-t-!>*rdl 
"If11JlI1ittJ't:'- ?11(7) 90 %.0- (, 10 %1.: l"1l*-t -!> *rdl 

,------t--o Vec o 
\\ /;-" ~ J 

<: .., 
Teat Paper 

Panasonic 

• I ~~8*A (OCM'-t- 90 %) 
.. I- v -,,;..- :7~-'< 
(m 2 m\~ffl*A SM-I) 

-354-



Ip,Ic-Ta 
120 

:;;: 
-5 
~ 100 
4!;; 

II 

\ 
Ii 
-R 
'f.! 80 

'" 
1\ 

1\ 
'" -' 
n 60 

;;: 
5 40 
..!:' 

1\ 
I, 1\ 

l!5 • 20 'I!l!' 
-R 

r-.. 
'r-.. 1 

.« 'i 
o 25 20 40 60 80 100 

~llil1lil.oc Ta (1::) 

100 
Vee 5V 

~; 1000 
2S"C 

fl 1 E'l;j\lr4~,*'90%1 
(2) f-Lr-/,/7.r{-/{ 
I., 2Il\LlII1lill:SM-11 ":i 10 

1 

00 1 

1000 

10 0 

< 
~ 10 

~ 
u 

I 

0, I 

1 00 
-40 

1111/ 

1111!1' 

121 

V 

1 
10 100 

J-.:lJllliitiJff. I, (mAl 

/:>/ 

I~a ~ E 
{J 

:;; 

III 

J I 

I 

o 40 80 120 

llilllllilil.~ Ta ('C ) 

-< 
E 

12 0 

100 

0 

0 

0 

0 

16 

14 

~ I 2 

':;1 0 

s 

6 

4 J 
21J.= 
0 

Ta=2S"C 

, 

Ii 
0.4 0,8 1.2 1.6 

11lt'i\!:1£ VF (V) 

Ic -VCE 

?=~+~l Ta=2S"C 

1/ 80rnt.l r) 60mA 

~1I i-'" SOmA 
I 

~~ 
.... 40mA l-I-

i-"'i-'" 10mA 

j~ V i-"'i-'" 
..... ~ 20mA 

Il'v """I---
~i--' 

'vj,...-
1-1-... rf 

I---

12 16 20 24 

:J("79'.:r.~ 19'i\!:ff VeE (V) 

V" 10V 
T. 2S"C 

I..", 

"" 10 
~ t--

Input 
(Pulsedl V" V I II:::J..-.-

I 

q~' v'b9O% 
1 • ..4 ;' 10% 
tr~"'-'tf 

0,1 
0.1 I 10 

-355-

ON2152 

VF-Ta 
2. 4 

2, 0 

;; I. 6 

,. 
> I. 
'.JJ 

~ 

2 - ""-IOOmA 

150.:1': -:'- f-
~ 0, 8 

o. 4 

0 
-40 o 40 80 120 

IBJllIli~~ T. ('C) 

Ic-Ta 
160 

Vu= 5V 
I,·=20mA 

14 0 RI.=IOOO 

~ 
12 0 

0 10 .:; 
V ~ -r-t--

0 

0 

0 
-40 

6 

4 

2 

0 

8 

6 

41-

2 

0 

o 40 80 

llillllli.lll' Ta ('C) 

Ic-d 
V" =SV 
It = 20m A 
Ta=2S"C 

~d -
V~~ ,.... 

~I\. 

t- S*l!;(&M,*,90%) ~ 
..rT'h 1\ 

1I r-.. "I--2 6 10 

~ilif*i: (7)H!i. d (mm) 

120 

12 

Panasonic 



Panasonic 

ON2153 

••• .lj!.fj'[:mm 

ON2153 ';I:, ~1t~TI:iiIi~$G7) GaAs w-1I-~1t?'1 ;t-I'~, ~1t~TI: 
Mark for indicating 
LED sidi> 

\~m 
Si;1; r r 7:;'-;; A:? ~~~', jiIij~.:r·HiJ--nInH:Hj:ii L. L, jiIij~TG7)i'ltrH~J1*. 

~~~~~~~~l~L~~~OCM1tG7).~~~.~~1t~/~~~. 

(3.2) "! 
0", 

~±!l . . . ~~ 
... :M: 
• lt~i!Il:;i)(i!~'. 

• +lf~, ft •• 

• Jij it 

119.6+0.3"11 ..; 
10.6±0.3 

'" ..,; 

• It, 7 -1 Iv.t.., 1fi,z t'O)~M • 1t~:j\,?- ?Mthl\i{ I) 

• Q!W, ti(;MG7)~. • ;f.';;:'--3/, .:r.·I;;~1:I:l 
• </>2.2 

±0.2 

• ~~~-~,z~O)i'-~, x/~7-70)~1:I:l 

J...1J (~7't 
- - ~,~ --_. .. 

1'H-i') 
~ 'C Vlf (ia ii!t1iil I. 

i1f:§UI.~ PDSI 

::J v ~ ?.:r. ~ 'y:?l1l± VCEO 

1:I:l1J(;1; ~. .:r. ~ .y :? • ::J v ? :? ltl± VECO 

r7/;i",) ::J v ? :? ili 1:1'~Vlf Ic 

::Jv?:?fJl.~ Pcs, 

i:' ~ 
1h.f'F Ii!i:IIHI i':'~ 
1¥fl:i.ll~ 

Topr 

TSII 

.. J...1J1M/1)t1Jf~';j: Ta=25"C ].:),..1::'(-1.0 mW/oC 

., ili1J1JIg/1)1l1Jf5;~';j: Ta=25"C w,..I::'C-0.67 mW /'C 

•• !t~ .. t! (Ta=25°C) 

tj EI ~c ~ 

~U (illVlf1iil V. 

A.1J~tt ~.Vlf (illVlf1iil I. 

il1IITrdl:§:I: c. 
1:il1J~11 ::Jv?:?L.'(>IfIi'ltVlf IcEo 

::Jv7:?ili1JltiJlf Ic" 

fi;i1~tt lt~~rdl tr:'t," 

::J v? :?.:r. ~ 'y :?lM!l1tI± V CE(sall 

.-----_-0 Vee 
IF Ie , , 

Panasonic 

7.2 

1* 1ft v 
50 rnA 

® @ 0.9±0.15 0.9±0.15 

__ 
wID",\\, 

. )",1 " ... . - ·-~-----l 

Q) @ rl-f1 
I ( )P'lI;l:~~i"i;1; i:O :; .. 

75 rnW 

30 V 

5 V 

20 rnA 

50 rnW 

-25~+85 "C 
-30-+100 "C 

5'R f-t :l!i+ ~$ :l!i* *1ft 
I.=50mA 1.2 1.5 V 

V.=3V 10 J.lA 

V.=O, f=l MHz 50 pF 

VCE =10 V 0.2 J.lA 

Vcc=5 V, I.=20mA, RL=lOOO 100 J.lA 

Vcc =10V, Ic=O.lmA, RL=1000 6 J.ls 

I.=50mA, Ic=O.lmA 0.5 V 

.. l:tl1JlIm.tl f t.'- ?1acn 10 %tl· t, 90 %I:J:JI.--t olltrdl 

., l:tl1JlIm.tlf t.'- ?Mcn 90 %tl· t, 10 %1: "f~--t olltr., 

9o%-lf-----~-I I 

10% ___ ~------:-- _ 
r I t I ....--. ,......... 

t, t, 

-356-



60 
:( 
-5 
..!I 50 

= -R 

" 40 

'" '" -' 
n 30 

:( 
-5 20 
.!:, 

1JS 
$BI' 10 
~ 
-R 
-< 

Q... 25' 

«: 
E I 

.1 

'" ~ o. 01 

I 0.00 
0.1 

0 

I 

I 

2 

10- 3 

. 10-
-40 

0 

II' 

\ 

1\ 
\ 

\ 

Ie 1\ 
i" \ 

'" r--,I 
1 

20 40 60 80 10 

v" sv 
R,-Ioon 
T. 2S'C 

/ 

I 10 100 

A:t.JlllillillE [, (rnA) 

ICEo-Ta 
V" -IOV 

IJ 

/ 

o 40 80 120 

1fl1llliJ.1.f Ta ('1::) 

60 

so 

:< 40 
E 

.!' 30 

-i!5 
$II' 
If 20 

:< 
E 

10 

0 

O. 

•• 

fj 

. 0.1 

Ta=2S'C 

I) 
0.4 0.8 1.2 1.6 

l41i'lli± V. (V) 

Ic -VCE 
T.=2S'C 

I., , .n", 
~ • .!.., 

II 
0 00 

'J v 7? • .I. < I ?'IIi± VeE (V) 

. ... 

1000 
Vee-IOV 
T. 2S'C 

100 

" ~tnla I' r--. 10 

loon 

I 

0.1 
0.01 0.1 10 

'Jv7?1h:I:J'IIlift [e (rnA) 

-357-

;; 

'" :> 

:±! 
III' 
!II 

~ 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

o 
-40 

16 0 

12 0 

ON2153 

VF-Ta 

r-- -.. f.;;; !:'+so;r-ioOo... ...... r-. I-. 
10",] 

04080 

1fl1llliJ.1.f Ta ('I::) 

120 

Ic-Ta 

V,c=sv 
,,·=20mA 
RL=loon 

,~ 
...,. .. .. 

0 

40 

o 
-40 

0.32 

0.28 

~ 0.24 

:: 0.20 

Jl5 
8 1 
21/ 

III' 0.1 
-R 

~ 0.1 ... 
~ 0.08 
n 

0.04 

II 

o 
o 

o 40 80 

1fl1llli&1.f T. ('1::) 

Ic-d 

Vce=SV 
J,. = 20mA 
RL=IOOn 
Ta=2S'C 

II [\ dr::9 
'i 1\ -HUll1*. 

i\ 
I\. 

2 6 

ttlhf:f;:1:: (/)i!iJII d (mm) 

120 

8 

Panasonic 



ON2160 

.. ~ 
ON2160 Ii, illIjl'lb$q) GaAs iJFrt-~1t~'f C, ~1t~'fl': ~I\!:~q) Si ;1; ~ ~ 

'7:'-- il A?~, ~ '7 ~ '~ :7 ,<,,~ 'r-il 1.:-1*11:. L t.:ldt~;1; ~ ~ :'---If'''C"To 

... :l!t 
• @'J'~: 3,2x4rnrno 

• liJ~t1t L '(> I!fJTmnliq)~fflo 

.' lllilif~it!ti1<*a< ~lo 
• r.i5~3l& i./3l p 0 

• m ~ 
• ~,' 7.( Il.-L. >j: c"q)~1±1 

• iIlDii v"",/l.-q)~1±I 

• ;f.il;' 3 :.--, .J:.'~ il'?- :7Mth-llit I) 

• ~-?>j:c"q)lillfi~1±I 

• lil!:lnT-7'~C:"O)7.7'- r, .L/ F7-70)j:§(tl1 

• ~~hl:*:iE~ (Ta = 25 'c) 
XJ{ 13 ~e i'} :lE ~ Jij. tiL 

A-}J (§e1t 
i!i!U OiVltfil) V. 3 V 

ifH- ~.) ! Jli1llili(ifiVlt1ii) IF 50 rnA 

gtf§fj{~ Po·' 75 rnW 

:Jv:7?illili Ie 20 rnA 

tll-}J(;1; r' :J v :7 ?:r.. ~ 'y?lll± VCEO 30 V 
r7/;/7.:$') :r..~ 'y?-:Jv:7?tEE VECO 5 V 

:J v :7 ?tj{~ pc·' 50 mW 

i:1t tbf'F f.iJ !HI i='~ Topr -25-+85 "C 

f*fl:i='~ TSlI -30-+100 "C 

XJ{ 13 ~c i'} ~ it-
IUtU (ifililifii) VF 1.=50 rnA 

A1J~11 i!i!U (ifililifil) I. V.=3 V 

ilffil'frdl§:S: C, V.=O, f=IMHz 

:Jv:7?L'(>l!fJTillili IcEo VcE =10 V 

.-anasonlc 

.lj!.flt : mm 

'//1////1/4 

1.8 rtft 
1 23 4 

., A tJi~~0)1I[tJ1!l:iJ;1(if-Ij: 
Ta=25'C UJ::-C'l.OmW /'C 

.211\ tJiMIJ0)1I[tJi!l:i);/(i¥Ij: 
Ta=25 'CUJ: <'0, 67mW /'C 

id' tJ~ it* 
1.2 1.5 

0,01 10 

30 

200 

Jij.{:li: 

V 

J.lA 

pF 

nA 

:J v :7 ? l±11J1liilf Ie '*1, *2 Vcc=5 V, IF =10rnA, RL =1000, 140 1100 J.lA 

fj;it~11 ttllllili 10 

rr.;~,*rdl t r , tf 

:J v :7 ? - .J:. ~ 'y ? t:!!f[J'i[l± V CEIs." 

S 

500-1100 

Panasonic 

d=lmm 

Vcc=5 V, IF =10rnA, RL =1000 

Vcc=10V,lc=O.lrnA, 
RL =100 n 
IF =20rnA, Ic=O,1 rnA 
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200 nA 

15 J.lS 

0.4 V 

"''7;l..i!It 
~,..,...~...,-;.;.....,,..,....---l (t = 1 mm) 
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PanasonlC 

ON2170 

.'. ~ 
ON2170!;J:. il1IiXb$O)GaAsi;lMHe7't$"'1:t-Fcil1li~Jlo)Si, *1-1-7/;,;'7-

-9 ~-"'")O)mnl'i/f .. / 7" - z"('-fMt L t,:/H~, ltJMO))j{~H~* I- -t /' +1""("1" 0 

• ~ :& • W/H~. 7iif~: 2,7X3.4mm (;r.;~1.5mm)o 

• iiHt:7't L {' It1fltM~0)1,UI~o 

• r.c;~~Jti:l~p : 1.. tf=20,us (typ.)o 

• jfilj~@]Ut 0)1 / -9 7 "'- - 7- IP~n&o 

• m It 
• '1:- 9 to)!H'wl*if;fO)jfilj/illl 

• ;f';';';" 3 /. .r. "/ ;,;' ffH±l 
• ~. 7 -{ iv ~ ~ c'O)#{,':I:\ 

• !itt~T-7"MO)7--9-I- • .r./ /-"'7-:70)#{,':I:\ 

)i{!1If£(~iifEfi1i) ,VR 
A.'tJ (~7't 1i1Ji1liifE(~iifEfili) IF 
$"'1;f-V) 

~f:y:tM;: PD'· 

:J L-- 7 -911iifE Ic 

tllh(* 1-. :J L-- 7 -9 • .r. :; 'J 911ft VCEO 

1-7/;,;'7-9) .r. :; .. / 9 . :J L-- 7 911f£ VECO 

:J L--:7 9tN~ Pc*2 

flJf'FJ1i] [ffliMJt Topr 
iMJt 

f*,ffiMJl Tstg 

•• tt~~~ (Ta=25°C) 

lJi 13 ~C * /11Ji1lff (~ir.tfili) VF 

A:tJ~'I"t: )i{!1Iif,E( iEtiifE fwO IR 

~Tflll§:I: Ct 

,':I:\:tJ~'1"t: :J L-- 7 9 L (' lVf1!tiifE ' IcEo 

:J L-- :7 -9,':1:\ h'lliifE Ie * 1, * 2 

f:iit~1"t: 
t tL1IiifE 10 

r.t~ll#r.9 t r*', tf" 
:J L.- 7 9 . .r. ~ 'J $- ~~fD'IIr£ VCE(sat) 

'\ Ie 7 /' :7 5j-J:U/Ie ClasSIfications 

s 
Ic(pA) 

'n ili:h'll[if,till:::"-7ji1lmO%iJ'i)90%1: 1:1?T~B,jr"~ 
•• tll:h'll[if,tilr:o-7ju\0)90%iJ'i)1O%1: F~i-~B,'fr"' 

- ,- .~ 

3 V 

50 rnA 

75 rnW 

20 rnA 

30 V 

5 V 

50 rnW 

-25-+85 °c 
-30-+100 °c 

~ 1'f 
IF=50rnA 

VR=3V 

VR=O, f=lMHz 

VCE=10V 

I (( I I I , I I 

11fT 
1 ? ~ A 

*' J..:hiHljO)'II[:hffi:iF,(!f-ii 
Ta=25°CUJ:'Z"l.0mW Fc 

02 l±I:hmljO)'II[:hfJl':i!1X!¥ii 
Ta=25'CtU: -r'O.67mW FC 

:llrd' tI~ ** 1.3 1.5 

0.01 10 

30 

200 

~fu: 

V 

,uA 

pF 

nA 

Vcc=5V.lr=10mA,RL=100n.d=lmm 90 880 pA 

Vcc=5V, IF=10rnA. RL=100n 200 nA 

Vcc=5V, Ic=0.1rnA, RL=10an 20 ps 

IF=20rnA. Ie=0.1rnA 0.4 V 
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Vee 5V 
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k-d , Vcc -5V 
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Panasonic, 

ON2173 

• .fIll ~ 
ON2173 Ii, ~:7't~-t-1=f.ijjd;$0) GaAs $7~~:7't:9" 1 :t - f 1:-, ~:7't~-t-I= 

f.ij~&0) Si* r r '7 /';; A:9 Hh" jj!jj~-t-1:-[PJ-1JrCJI=tjffi: L -r, jj!jj~-t-O) 

ilri1:-~f*nl'imil~'rT -3 .: c -r'to'.: -31~J}t:7'tO)~ft 1:-~*o-t -3:7't-t /' -tf--r'T 0 

• *¥ :Ii 
• JiC;1fi:J!&iJl'J!~' : t" tf =6/.1~;(typ,)o 

• 'Hf3, ft:!io 

• m It 
• M;, 71)"],., mfJc"O)~*D • -1t"4:A7-:7Ut.ij.~1'J 

• llj!i!(, *J\:~0)i'§l:~ • ;f-;;;; 3 /, J. I ;;'f~lt 

• m~T-7"fJC"O)A:9- r, J./' F7-:7O)f~lt 

• ~~.*lE~ (Ta = 25 'C) 

1"1 t- r') 
JIIJI1UEUlililE fiIl IF 

~fiHI!~ Po" 

::J v 7 '1':L 2 " '1llJ± VCEO 

1f:lt.J(;t r' :L 2 " 'I' ::J v 7 'I 'IlEE YEW 

r7/;/7-.1) ::Jv7'1lt1Jllm Ie 

::Jv7'1jl~ Pe~z 

i':' ~ 
thfpJi!jJlmi,\i~ Topr 

fjHti,\i~ T,t~ 

., J...1JllIucn'll1J1Il;~'i Ta=25'C ):)1:.""(" 1.0 m W /'C 
., t1:11JlllljC')'il1J1Il;i!iIt$li Ta=25'C ):)1:.""('1.34 mW /"C 

• 1I1i'tIY-J~ii (Ta=25°C) 
rJ{ § ~c 7} 

)lljjfltJ± ( \I[ mE fll!) VF 

J...::IJ!M''t1£ i~JIt iAE ( \I[ mE fll! ) IR 

ilffij':H.Il~:I: C, 

m::IJ!M"lt ::J v :7 :9 L 'dl~1i 'lit iAE ICED 

::Jv:7:;tl:\::IJ~:I: Cc 

::J v:7 :9 tl:\::IJ'lItiAE Ic *\ 

fii!!M"1t 
r.t~~ra' t r *2,tf*3 

::J v:7 'l . :L ~ " 'l ~fD'lItJ± VCE(,.tJ 

3 

50 rnA 

75 rnW 

20 V 

5 V 

30 rnA 

100 rnW 

-25-+85 ·c 
-30-+100 "C 

~ 1'1' 
IF=50mA 

VR=3V 

VR=O, f=lMHz 

VCE=10V 

VCE=10Y, f=IMHz 

Vcc=10V,IF=20mA, RL=100n 

Vcc=10V,Ic=lmA, RL =100n 

h=50mA, Ic=O.lmA 

Jlilft : mm 

:Ai']' i'J$ :Ai:k .ljj.f}'[ 

1.2 1.5 V 

10 /.IA 

50 pF 

0,2 /.IA 

5 pF 

100 500 /.IA 

6 /.IS 

0,3 V 

IF 
,-------<> Vee 

.2 t1:11J'Iliilf.iJ' t:-1flC') 10 %1'J • .:, 90 %I:1:.#T QII'HdI 

.s t1:11J'Iliilf.1'J't:-1flC') 90 %1'J • .:, 10 %1: T~T Q~r"' 
Ie 

J 9o%-;zfh ___ l\-
I I 

10% ___ ~ ______ : __ _ 
I I I I .---. .---. 

tr tf 
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Panasonic 

.lit!}! : mm 

••• 
ON2175fi, iWi~$W:)GaAs$;7He1t7'·1:t - r: c ifIj~!lSj*'" ,.. '7 .." ~)'A 7' 

a: [j'iJ-1JrfiJ (:f:Jtii: l-r, 7Ht~(:1t~ It: 7" I) ;;(,(,. 7.1' 6 O)&M1t:!l:O)~ft/J' 6-r 

-7"0)#;, ~~lillH~iliT7.>-t""-1j--c"To 

• ~ :ft 
• };(§~)!!lnf)!po 

• 'H~, $Iiio 

lj{ § ~c ~ 

A1J( ~'It 
~ 'Ill± 09: VIE iii) v. 

)"1;t-n 
~IIHI it (ill VlEiii) IF 

af:§:lJtlc PD • 1 

::Iv'l?'III':ii1f, T~ 

tl:\1J(;j; r' ::I v 'I ? ':I. ~ '~ ? 'iltl± VCEO 

r'7;;:lA?) :I. ~ '~ ? . ::I v 'I? 'Ill± VECO 

::Iv'l?tJl.lc Pc" 

1l!.1t 
tlJtFmJ IH/i.:l.!l Topr 

{¥ffi.:l.!l . Ts .. 

·')...1JfftgG7)'ll1Jf~i!li*Ij: Ta=25 'C J:Jl: -C' 1. 0 mW /'C 
., l±l:IJfJliJG7).:lJf~iIi!i*lj: Ta=25'C J:Jl: l"1.34mW /'C 

• .tt~~1i (Ta=25 'c) 
lj{ § ~C ~ 

A:l:JlIltt 
~1Ji 'ill± (ill VIE iii) VF 

~.Vli.CillVlE{ii) I. 

:l:lhllltt ::Iv'l?L~IIIJT1lVli. IcEo 

::I v 'I? ili1J'iltiJIE lc*' 

(i;jt~tt ~?!r,*ra' t r , tf· 2 

::I v 'I ? . :I. ~ ';I ? ft:i!fD'iltl± V CE( •• t, 

(Jt!.ift: mm) 

ON2175 
(ift~JE: £) 

Panasonic 

2.5 

": ... 
9 +--+--+---+-"'-
'" 

JE ~ • {ft 

3 V 

50 rnA 

(375) 

'

2(35) 
E K 

, A 

75 rnW 4±O 3 

20 !!!A 

30 V 

5 V 
100 rnW 

-25-+85 'C 
-30-+100 'c 

~ 1!J' :lI1d' itlf! il* .!ji{ft 

IF=50mA 1.5 V 

V.=3V 10 JlA 

VcE =10V 0.2 JlA 

VcE =5 V. IF=20mA, RL =100n 30 p.A 

Vcc=10V, Ic=O. 5mA, RL = lOon 6 JlS 

IF=50mA, Ic=O.lmA 0.5 V 

iSig. IN ~vcc .J""\.. r----- -, 
r- -, I I 
I '-----, I 
I L:-::"" .. J I 

50~- ~----------- ~LSig. OUT 

td : itltt.IIif/lll 
tr: l:Jl.IIif/lll (1±l:IJ'Il1i!Ei.J' 1::."- :7fiD:cn 10%i.J- t, 90 % 1:l:JI. 
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T1.» 
t,: Tlltllifr.n (1±l:IJ1Itli!WI::."-:7fiD:cn90%i.J-t,10%I:TIIt 
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Panasonic 

ON2180 
&.tff~* "i!:/ij-.. ~ Jl!.jl'l:: mm 

ON21801;i, ~5ifFf£o)GaAs>1f;jf.J{UtY1-t- r",!: ~f~lto)S i * r r '7 /' ~'A 
'1 ~--:JO)mni'i/f 'j 'T - ;;''C''-f{;:ft L t..:+If~, rwlf~O)JXMIf~* r -t /' -IT-c'To · ~ ~ 
• ti!/Hf~, iWlf~: 2,7 X 3.4mm (cui ~ 1. 5mm) 0 

• IiTtll.:l't l 'P Wfmn~1O)1*fflo 

• t6~;t1t ;I;§;t p : t r , tf= 20ps (typ,) 0 

• i!lllliIjJ[",]~ c 0) -1 /' '1 7 :I. - A ;I;§?i'Mo 

• m l.t 
• -'E-- '1 t 0)IU'@]fif;js.0)1IiIjfiIjJ 

• ;t(~' ~ 3 /', :r.. ''j ;; ~tI:l 

• fa, ~ 1 )v.l-iJ: ,!:.O)~tI:l 
• ~~}n.T-7·nO)A '1- r, :r.. /' r"7-70)~tI:l 

lJi § ~c * 
i!f!1i[f± OFiimfli) VR 

J,.fJ(~'/t JI[lj1i[im (iFiimfli) h' 
1'H- F) 

~1p$l'Jt9<;: Po" 

:J v 7 )7'11[im Ic 

IllfJ(,H' :J v 7 '1 . :r.. ~ ''j )7 'll[f± VCEO 

r'7/'~"A)7) :r.. ~ ''j )7 . :J v 7 )71i[f± VECO 

:Jv'7)7j=jlJi: Pc· 2 

fJJ it mJ /HI i~1t Topr 
,.lrl.1t 

1*1f.iN!1t Tstg 

JJ{ § ~c * /I[lj'll[[f (iFiimflfi.) VF 

A:fJ~it ~'II[im (iFiimfifO IR 

~-=rr,,'~:I: Ct 

tI:l:fJ~~11. :J v '7 'J l 'P Wf'll[im IcEo 

:J v '7 '1 tI:l :fJ1i[im Ic· t ,.2 

th'ilttim ID 
f:r;Ji~f1. 

r.G~Mtr"' tr* 3, tf* 4 

:J V '7 )7 . :r.. ~ ''j 'J ~~f[]'iltt8:: VCE(sat) 

*1 Ic'7 /' '75tU 

S 

360-880 

•• 1±l:1J'ili:ifrU/\::::'- '7 fIilO)lO%:lJ' ';90% I: l:~-t .;,If.fr., 
•• o'il:1J'ili:imil\::::'- '7fIii:0)90%:l.I'c,}O%I:r~-t';'B,fr.' 

~ ~ .Iji f[ 

3 V 

50 rnA 

75 rnW 

20 rnA 

30 V 

5 V 

50 rnW 
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.'i',1J ;t 7 -'[!:IT: VOII *. ~mf*Mt~DlI#, RL= 10kO 
Vcc=5V, Vo=5V 

~~t1:H§~E d *. Vec=5V 

• ;:'ftiJL.I:.(J)iia 
1) il'tRrJI:::J:;,;,i1t~Ij:iMltl"r~"o 

2) !IX i') it It 1f,\'0) to: A**!b~~V!W 6 kg/em)..:!.r I::: L l"r ~ "'0 
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Panasonic 

Ie! 

~'J' l'lif\ 
4.5 5 

33 
6 

0.2 

4.7 4.9 

2-7 

~* 
5.5 

0.4 

Jil.f:[ : mm 

1 Vee 
2 VOUT 

3 GND 

.lj!1:JI 

V 

rnA 

rnA 

V 

V 

mm 

Panasonic 



* 1 

*4 

* 2 

0 )t:f~ [~Ill~1*k 
xl-! Xl+> slI!;(& -$90%) 

8 ~ 15X15mm 
6 

Ii' 2 
S 

~-,~ .-.{-,~ ,) 

4::0 I I 
2 

.., 1 

0 
~ ~ 

8 
~ l.«' 

6 V I' 
4 II' I'\. 
2 =1 'E 1 

ts 1 0 t 1 
8 
6 

t I 
4 '\ / 
2 I'. 1/ 

5 4 3 2 1 1 2 3 4 5 6 

* 5 
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*3 

~Ifli;j"ff.~-/~ 
~;m~. OHP;:'- ~ 
~"-;:'/7'"~-d 

(~n35GSM ]..:1.1:) 

o x,-1J'tfll xl+> 

8 ~11J-<~1) 
lW!tll!lOJ!*.lt 

811\(& ,*,90%) 
15X15mm 

, I 
6 - , 

4 ~ 
2 

0 , ..... ~ 
8 I">.. 1/ 
6 1/ r'\. 
4 \ 

If ~ 

~ 
6 

4 r\ ) 
2 

-- 6 5 4 3 2 1 0 1 2 ,3 4 5 6 

#i1±Hfi~ , (mm) 

ON2509 



ON2521 LA.(A) 
&Mm* ~ -t! ~-tt.:J.=-.y ~ 

•• II! 
ON2521LA-(A) t±. /, -17' I) '/ F :jifittjt.: J: t). B[Mlf~* J- k ::/"Itt.: 7 /' 7' 

~ i"Jiit Lt.:+~. n •• i'in~Jt. ~m*J('t1:<7) * J- k /' -Jj-;:z...:::. '/ J- -CoT 0 

_~ •• m ••• ~~-17+tL-C. ~~ •• ilim(7)*J-k/,-Jj-tL-C •• 
-C'To 

• ~ :lit 
• 7 /' 7'i"Jiit-C"+lf~. ~flUt\'[~L 

• ;;t-7'/':Jv11ili1J o 

• .tI:ll!§*-~imiJ'r.t\,\: d=2.5-7.5mm o 

• .*"tilffiiTt±/Ht~:J * 11 ~1tmo 

• m it 
• ~~~(7) •• tI:l 
• 7' I) /' ? (7) •• ili 

• ~M.*lE~ (Ta=25°C) 

Item Symbol Value Unit 

1!tim\1!t1± Vee 6 V 

tI:l1J~f~1jt~ Pe 300 mW 

tI:l1J1!tmE 10 10 rnA 

fJJf'Flililimi1il.Jt Top, 0-+60 ·C 
1~H?i1il.Jj: T". -20-+75 ·C 

• .::-1fmJ::O)$.tXl 
1) ilti"f>(7)[li'f,. liI1""I.V')1leffllj::i!tlt-cT~ "0 
2) 11)( IHtltRii'V') 1:: A ffliOi)~§l~'j:6 kg/em );LTI': L -CT ~ Po 

-375-

Panasonic 

.lj!.ur:mm 

~ 
"w, "" ;tt!. 

C 0.5 +0 i~:t-~P) 2.5 
4>3.Lo 15 ® ® CD 

Rl 

tlt$f.~ 1 Vee 
2 Vout 

3 GND 



•• "-fro .. '!! (Ta=25±3 'C) 
tj § ~c * 

llllUla: Vee 

1f1;fJ;t;..-.a: VOL'! 

1f1;fJ;t7'lla: VOH o 2 

~lf1i1!Mt d!*3 

'W:f!!:ieMt d203 

*1 *2 

,.------0 Vee 

30 
28 
26 
24 
22 

_:1t;$dI [*Ill*,14:] 
~) .01 ...... ~ , f' Iy 15X 15mm 

B 
.! 
,., 
ill! 
i!Il 
,f.! 

~ 

20 
18 
16 
14 
12 
10 
8 
6 
4 

"2 

\:. '1 

" 
I'\,: f1 

;) 

k.. -;, 

ON2521lA-(A) 

~ {'I'- :ft'j' tJ~ :ft* 
4.75 5 5.25 

~'j;M~~If1~ 

Vee=5V. I .. nk =3mA 
0.4 

~1*~If1~ 
4.5 

Vee=5V. Vo='5V. RL=10kn 

Vcc=5V. Ta=0-60·C· d1 =2.5-7.5mm '"('~1f1 
~1f1~: I- v-~;..-l"~-/{ 
Vcc=5V. Ta=0-60·C. d2=lOmmtLI::'"(';J~~1f1 

W:ll!:~:~1It~::t.t...~-~ (.:cA/{'~'?) t=10mm 

*3 

30 
28 
26 
24 

e 22 
.! 20 
,., 18 

(-lx:1t;*k(+) l*Ill4jJ1*] 

~ ,0,.0."%1 "91 r .... -" y 15XI5mm ' 

16 
ill! 14 

~ 12 
~ 10 

8 
6 
4 
2 

f. , 
I~ 

11 
~ 

:'f 
~. ~~ 

.;; 

.$m 

V 

V 

V 

r<t 
-~6 5 -4 -3 2 I 0 1 2 3 4 5 6 

f'< >I 
06 5 4 3-2-1 0 1 2 3 4 5 6 

~I:ilBl!I!II. x (mm) ~l:ilil!l!II. x (mm) 

-376-



ON3100 

.. ~ 
ON3100 Ii. CTR ~ 1t:1t* ~ < ~U Lt.: iWifi;ii~$:;f 7" ~ 71 '/ v - ? L' 

T. ~j'f;~·T'.:iWit±l1J GaAs ,*~~j'f;?" 1 :t- F ~.1l:j'f;~TI.:iWi~Jt Si;1; ~ 
~ 7/;; 7..? ~m~'L~'iTfT)L·. 1I1HtmtiJ'+~ <. i,liJt~f~I.:HL L tJ*~ 
L t.: iii fi;ii~11: iJ' fll< t, tL iT. 

.~ ~ 

• tilEfi;iiJ:tiJ'iWi~' : CTR> 50 % 
• At±l1JrdlfT)*8~iitl±iJ<iii~': V,SO =2500 V (AC) 

• rr.:~~JtiJ'~~': tr,tf=5,us (typo) 

• 'Iliilffi;ii$fT)i,li!i:~f~iJ'lj, ~ ~ '. 

• UU::?:it.l"o (UL File NOoE79920) 

• .Ef:l if! 
• ~~I) v-
• f1;;{I\'jjjt r 7/7.. 

• 1t!1!!..I'i:~!l 

tj § ~c 7} 

iit'itl± (itmtfj) V. 

AtJ (geJl':: AA'IlilE (itilEfj) IF 

?'"H- r) ~{'J..7..~Ifi'lliilf I FP .. 
~'f~tl*: po·' 

::lv'7?'itilE Ic 
::l v '7 ? ~ ~ .y?'\tl± VCEO 

llitJ (;J; r' ::l v '7? .,,- 7.. 1\t1± Vcao 

r7/;!M') ~ ~ ·y?·"-7..1l1± VEao 
~ ~ 'y ? ::l v '7 ?tJ± VECO 

::lv'7?tA*: pc·' 

~j'f~t.R*: PT 

tbfFtlImi,li!i: Topr 

f*1fi,li!i: T ... 

·'~{/J..7..4liiilps. < I)~L300pps 
.. A.1JIQt1)t1Jf~iliR$';1: Ta=25'C J.: .. t.l: "('1.0 mW /'C 
"l:Il1JfIlgt1)t1Jf~~';1: Ta=25'C J.:J...I::"('1.6mW /'C 

tj § ~c 7} :Ii,J' 
'IIiI.lH!tI±(::1 v '7 ?#U~tl±) Vee 
A;JIIIUtiilE IF 

:it m 
3 

50 

2 

75 

50 

30 

35 

5 

5 

120 

150 

-25- +85 

-40-+100 

~* :Ii * 
5-24 

5-20 
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.ljj. f:!l. 
V 

rnA 

A 

rnW 

rnA 

V 

V 

V 

V 

rnW 

rnW 

"C 
"C 

.ljj.f:!l. 

V 

rnA 

2 

3 

Panasonic 

.ljj.f:lL : mm 
... 
c::i 

0'6 Ol~ il>o='*="", ....... "'lt'). l:rr c::i 
cici- - =i~ 
-ti -ti __ c::i 

:J ~ __!! 
f==I'==9_-----Loo tlJ ~ 

So08max. 2oS4min. 

I I 

n
ll7+02l~ 

....... 
0-15' 0.275±0.075 

1 : Anode 
2: Cathode 
3: NC 
4: Emitter 
5: Collector 
6: Base 

6- Lead Plastic OIL Package 

1 o---fi--ra:-- - ~ 6 

2~, : 5(Top View} 
I, I 

3 o----l- I 4 L _______ J 



tj{ § ~e * 5R 14-
i!lliifEOtl:iifEfili) I. V.=3V 

J...1JW11 ~1Ji 1l1± (ill: iifE fili) V .. IF=50rnA 

~Tra':§:I: C, V R = 0, f = 1 MHz 

:::Jv'7?L~ltIf'ltiifE leEO VcE =10 V 

tfj1Jf,-'tt't 
:::J v '7 ? ' ::L ~ .~ ? 'ltl± VCEO Ic=lOOJ,lA 

ill:7lE1t7lE:It¥I\IM$ h"E VcE =5 V, Ic=2 rnA 

:::Jv'7?tll:h:§:I: Cob VcB=lOV, f=IMHz, IE=O 

ill:7lElliifEf~ji1t CTR*I*3 VCF.=lOV,IF=5rnA 

Atll Ma'iJitl± V,so t=lrnin, RH<60 % 

Atll:h rdl:§·:I: C,so f=1 MHz 
fi;i!W11 

AtllMma;m R,so V,so=500 V 

);t,~p;fra' tr, tf *2 *4 Vee=10V. le=5rnA. RL =100n 

:::J V '7 ? il!fD'lt1± VeE(sa') IF=5rnA. Ic=1 rnA 

*1 itl:iM.'Ili~fi;lt!t (CTR) 1±itl:iM.J...1J'IliM.I: 11'i' J.>i:ll1JiltiRE(7)!t. 
*2 l'.# iii\' rdl t, I±tll1J1liM.;lp t:-1fl(7) 10 %;1) • ., 90 %I:.1:#i' J.,~fI,'. 

'r~lIi\'f\Il t, l±tll1JiltiM.;I)'t:-1fl<7) 90 %;1) • ., 10 %I:r~i' J.,lIi\'ra'. 

*3 CTR '7/' 1.,H1i: 

s 

ON3100 

~/J' ~~ ~* lIifft 
10 J,lA 

1.25 1.5 V 

30 pF 

10 200. nA 

30 50 V 

500 -

10 pF 

50 600 % 
DC3000 V AC2500 

0.5 pF 

lOll n 
5 j.lS 

0.4 V 

CTR 200-600% Sig.IN t 
~- ------

Vcc=lOV 

b,Ic-Ta 
60 

::i 50 
I/Ic 

1\ 
r--. 

j 
- 20 

1\ 

0 

2~' 0 20 40 60 

1i!l1llli!!.1i: Ta (t) 

1\ 

I 
I 

80 10 

:( 
,5 

~ 

!!5 
$lIP 
~ 

100 

80 

60 

40 

20 

o 
o 

I -I_ 
I 
.... - ------

~Di 

80 .' Ta=2S'C 

'I 

J 
I 

o 4 0.8 1 2 1.6 

Nlilltl± VF (V) 

-378-, 

~ 6 0 

ll!! 
• 40 
-R 
'.lj 

'" " -' 20 
II 

o 
o 

Sig.OUT 

Ie-IF 
Vc>.=10V 
Ta=2S'C 

1.1 

II 
\I 

V 
~, 

8 12 16 20 24 

A::IJNliltifiE IF (mA) 



Ic -VCE 
40 

;( 
30 

~ 

::: 
ll5 

20 W 
-R 
-£ 

'" '" .:. 10 
n 

20J 

Ta=25"C 

/. I 
I 15mA 

" \~~ t; .. ~~I-'\: ~I-
.~ .. ,.' , ",,,,~, I-

1'" 

k;: ~ 
. , 

""~I- I. .,' ,. 

~ E::: 
",,,,,,-~ 

~~ 1-' .. 1 
" 

-' ,m" 

~ 
I-'" ~.: " - 1"'P. 
~ ~ .. ' "'1 - 2m~_ ...... ~~ 

ImA 

;( 
~ 

::: 
ll5 .. 
-R 
-33 

'" '" .:. 
n 

0 
0 16 24 32 

:I V 7 5' • .I:. " ./ 5' 'lltf:E VCE (V) 

10 . 
10 3 I~ IL 

" It 

~ .. 
".; 

« 
E HP .. 
'" ::: 

0 
j 1)'1 

I 

10-, 
-20 0 20 40 60 80 100 

1lI/l1li..\l./f T. (t) 

Ic-' V CE 
10 0 

Ta 2S"C 

h=5OmA t-
.... 20mA 

0 /' ~r"" ....... ~A 
m~_ FF 

'L .... 2mA 

I J I 

O. I 
o 0.1 0.2 03 0.4 0.5 0.6 

:I V 7 5' . .I:. " ·/1'11tf:E VeE (V) 

1000 
Ta 2S"C 

100 

RL nn 

500n 
0 

loon 

I 

O. I 
0.1 10 100 

:I v 7 91tl:tJ1It,m Ic (rnA) 
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ON3100 

Ic-Ta 
200 

V,,=IOV 
I,=5mA 

160 

~ 
::: 120 

Jl'!! .., 
-R 80 

r""'i""' .... 
-33 
+--
"" ~ 

40 

I 

o 
-20 0 20 40 60 60 100 

0 

I 

I 

0.0 I 

I 0.00 
I 

llIf!!1ilil./f T. (t) 

VeL 10V 
I .. 5mA 
Ta 2S"C 

1111 
loon 

500n 
R,=lk'O 

l,tNA. J: 
SmAI 2mA 

IIil'roil 

10 100 1000 

mJilUt f (kHz) 

Panasonic 



ON3105 I ON31 05-V 

•• • 
ON3105I;l:, ;e1t~f-k: GaAs#~;e1t7"1;t- n·, 1l:1t~~i~;t; r r 7 

/,:'; A? fffl~'t.:f.liiJijl±l7);t7" r 71 '/ v- ?-CTo 

• ~ jt 
• AI±l1Jr,ijI7)~~ifiitl±7Jfiwi~' : V,SO >5000 V (AC) 

• 'iliilf.f~jVt7J<f.Ii~' : CTR>15 % 
• ~1t~~7J<~~': t"tf=4,us(typ.) 

• 'lliilf.f~it$l7)i,\i~w.:1t7J</J' ~ ~ '0 

• UU~'iE,li, (UL File No. E79920) 

• VDE 0806 Jf1(1ff (ON3105-V) 

• ~M.*~~ (Ta=25 'C) 

lJ'i § 

~'lll± (iliilf.fill) 
A));eft. 

JII~'lliilf. (iliilf.fill) 
'1""'+-)' -~ 

gf~UI.*: 

::1 v? ?'iliilf. 
. 1ll:IJ;j; l- . I ::1 v ? ? . :I.. ~ .~ ? 1It1± 

1-7;'-;;;(7' :I.. ~ .~ ? . ::1 v ? ? 'ill± 

::1v??m*: 

f!J ft; Ji!jJ IHI i,\i~ 
f*ffi,\i~ 

.. A.:lJfDij<7l1l!hfll:iliI<*I~Ta=25'c Pl:1'I.O mW /'C 

.. 1:Il:IJlftij<7l1l!;l:Jfll:iliI<;f-11 T.=25'O:),1: 1'1.34 roW /'C 

lJ'i § ~e -if 
'iliJjjj'ilI±(::1 v:7 ?f;lf<*'filltl±) Vee 

A1JJI~.iT.i: IF 

:tj{ § 

~'/tiilf. (iliilf.filll 

A:IJ~11 JI~tl± (iliilf.iilll 

~e -if 'iE m 
V. 3 

I. 50 

Po ., 75 

Ie 20 . 

VeEo 30 

VEeo 5 

Pi: *2 100 

Topr -25':"'+85 

Ts .. -30- +100 

~+ ~~ ~* 
5-24 

5-20 

~c -if 5R 
I. V.=3 V 

VF I.=50mA 

.lj!. f:li: 
V 

mA 

mW 

rnA 

V 

V 

mW 

·C 

·C 

.lil-f:li: 

V 

rnA 

j!ffljf-flij~:I: Ct V.=O, f=lMHz 

::1v'7?L~Ii'iliilf. IcEO VcE =10 V 
l!l:iJ~11 

'::1 v '7 ?':I.. 2. '~ ?'/tl± VCEO le=100 .uA 

14' 

.ljl.ji/: : mm ON31~ 

Mark_~ 

~~lIJo 
.f.0.4S±O.1~ 2~.45?E.t 

1.0.S±O.25 ±O:15 2.S4±O.2 

:rJr- ----(, 3 • -. I I _ I 

1 L. ----- J 4 

ON3105-V 

~I 

~/J' ~~ 

1.2 

50 

5 

30 

1: Anode 
2 : Cathode 
3: Collector 
4: Emitter 

-OJ 
, '2--045+015 

1: Anode 
2: Cathode 
3: Collector 
4: Emitter 

~* .Ijl.f:li: 

10 J.lA 

1.5 V 

pF 

500 nA 

V 

iliilf.'ltiilf.i~itlt CTR VcE =5V,lF=5rnA, RL=100ft 15 30 % 
AI±l1JltlliJijl± V,SO t=lmin., RH<60% 5000 Vrrns 

AI±l1JItll~:I: C,SO f=1 MHz , 0.5 pF 
iiltWfE 

A I±l tJr.l1tlU1i: R,so V,so =500 V lOll n 
r.t~B~r.~ t r , tf' Vcc=5V, Ic=5mA, RL=100n 4 .us 
::1 v '7 ?':I.. 2. '~ ?i!fOU V C.fsa" Ir=20mA, Ic=lmA 0.4 V 

Panasonic -380-



;,;: 
-!§ 

"' 
~ 

" '" " -" 
M 

;,;: 
-!§ 

'" 
•• ~ji 
~ 

< 
.5 
..::; 

;;s 

• -R 
;e 

'" " -" 
n 

~ 
u 

60 

50 

40 

30 

20 

10 

9... 25' 

24 

20 

16 

12 

o 
o 

I 

~ 

~ 

,. 
~ 

IF 

\ 

1\ 
1\ 

\ 

Ie \ 
t'- 1\ 

""-
r---.I 

1 
0 20 40 60 80 100 

Ic -VCE 
Ta=2S"C 

I ,,·=SOmA 

~OmA 
V 

".30LA 
./ 

., 20mA 

V ~,ISmA 

I--"'" -~IOmA 

!-- SmA 

2mA 

16 24 32 

::J " 7 7 • .I. ~ 'j 71ii:1± VeE (V) 

10 

I 

, 

10-3 

. 10-
-40 

ICEo-Ta 

I I 

~ 
II 

~.L~ 

I I 

II I 

o 40 80 120 

I!JfiIli.ll.~ Ta ("e) 

<" 
.5 
.!' 

~= 

'" $m' 
'Il! 

<" 
.5 
..::; 

~. 

Ii 
-R 
;e 

'" " -" 
n 

80 
Ta=2S"C 

70 

60 < 
.5 

SO ..::; 

40 
~= 
'" l!m' 

-R 

30 
;e 

'" " 20 -" 
n 

10 

I) o 
o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 

IJjfi~II: V,· (V) 

Ic-VeE 
100 

T. 2S"C 

10 
IF 20mA == ~ 

10~.{ f:::: ~ 

/./ SmA 
1IO 
i 
-R 
;e 

0.1 
'[ ImA 

::;: 
1m 

*" 

o 01 
o 0.1 0.2 0.3 0.4 0.5 0.6 

::J "' 7 7 " .I. ~ .> 7 'll!:1± V CE (V) 

Vet 10V 
T. 2 S"C 

.", 

..... 1"-

i"l:tsedJ ~cc V'p-
I ~t:r ' 

I~ FV' V'n9O% -- - 10% 
son Rl td-4f. i1 

, t r -..... ....&.6--t, 

0.1 
0.1 1 10 

:J v 711l:\:i:PI!;,i1i: Ie (rnA) 
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ON3105, ON3105-V 

24 
Vo.=SV 
Ta=2S"C 

20 

16 
~ 

12 ./ 

1I 
V 

't' 

j 

1/ 
o iL 
o 10 20 30 40 SO 60 

160 

120 

80 

40 

o 
-40 

.. 

A1J 11iJ!1tillf. IF (rnA) 

Ic-Ta 

I Vec=SV 
h=SmA 

I""'-- r--.. 

o 40 80 120 

'''V~'7'' Vee-IOV .;j · ->,-g';' 
RL=IOOO 
Ta=2S"C 

'00 

§i p~ §i R, 

• • 

3 

0.1 

0.03 

I 0.0 
I 

l,tAN::t 
SmAI 2mA 

ft<l'1Ill 

10 100 1000 

I!Jll!ill't f (kHz) 

Panasonic 



ON3110 

.. ~ 
ON311O I;l:. CTR :[-1E/it*~ < a9:~t L t:.i'ij1i\~3fJJ$::t"1' ~ i -( '/ V -? l" 

To ~7't*TI.:i'ij3fJJ$>JFr1-~7't'y1;t- ~·:[-Ill\". 1t7't*TI.:i'ij!!i~Q)* ~ I­
'7;.; :; A?:[- Ill\' 'l P * TQ)l', IIJHliiff:6</j, ~ <. i~~,£:1tl.:t-t L l b 'ti:~ L 

t;:,i'ij1i\~%tt:6<~!t.., tl * To 

.~ .~ 
• 1Itiifffi\i!il<i'ij\,' : CTR-=30 % (min,) 

• AIfj 11 rdliotEE:6(ii1Ij \" : V,SO =2500 V (AC)' (min.) 

• rr;~i!!Jt:6(i!! \" : tr = 2}1s (typ.) 

• Ifj nifty * I- I- "7;';;; A ?/,;l:-'::- A~IiH;t-"1';.; 0 

• UU'&:lE.fo (UL File No.E79920) 0 

• m ~ 
• iIlIii!!~1* I) t-- -

• ifljPtijiltd'I.--A I- "7;'; A 

Jf{ § ~c 

im'llEE (i1!iiff1iR) V. 

AJJ(-~b't ~1I1ItiiIE (i1!iiff1iR) h 
'/1 t- F) I {,I.-- A IIIR'lliiff IFP " 

iff~fl~ PD" 

::1v??'lliiff Ie 

1±l:IJ(;t; r' ::1 v??·J:. ~ 'y?'llEE VeEO 
r7/;i'J,$') J:. ~ 'y ? . ::1 v ? ? 'llEE V.eo 

::1v??fl~ Pc" 

~iit~tl~ PT 

:tJJf'FmJlmig,~ Topr 

f*ffi,\i~ T ... 

·'/~'I.--A'lii IJls, .~L 300 pps 
., A.11fl11JQ)ll:fJf.B:;.'i Ta=25'C J:.-U.l'1.0 mW /"C 
.3 tI:l:fJfRUQ)'Il:fJf.B:;~*'i Ta=25'C VJ.J:l'1.6mW/'e 

Jf{ § ~c * :IIi,j, 

1ItilUll± ( ::1 V ? j' fMfi'llEE ) Vee 

A. 11 1111 'll m. IF 

* :if: ~ 
3 

50 

1 

75 

50 

30 

5 

120 

150 

-25-+85 

-40-+100 

.~ :IIi* 
5-24 

5-20 
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.JIi fIr. 
V 

rnA 

A 

mW 

rnA 

V 
V 

mW 

mW 

"C 

"C 

.lj!. i:iI. 
V 

mA 

Panasonic 

f1~'7±025~ 

I I 

..j.J- • 
0-15 0.275:!: 0.075 

.ljl.f:iL :mm 

1 : Anode 
2 : Cathode 
3: NC 
4: Emitter 
5 : Collector 
6: NC 

r-------, 1:J] -:---06 , , 
2 "CC'5 (Top View) 

'" ' 3o-L '4 l _______ J 



ON3110 

•• tltf.J~tt (Ta=25°C) 
lJ{ § ~c ~ * 11\' il/j' ~lf! il* !j!.f~ 

~'iltmE (WlmEfii) IR VR=3V 10 /-I A 

An*ftl=. /IIR'\[iilE (iimEfii) VF IF =50mA 1.3 1.5 V 

!tiI;ITra'~:I: C, VR=O, f=1 MHz 30 pF 

::Jv'7?L'('IT'itmE ICEO VcE =10 V 5 200 nA 

tI:ln*ftl: ::J v '7 ? . .:L ~ '1 ?tf:f. VCEO Ic=100/-IA 30 50 V 

::Jv'7?tI:ln~:I: Cc VcE =10V, f=1 MHz 2.3 pF 

iimE1tmEfi;j£Jt CTR*I,*' VcE =10V, IF=5 rnA 30 250 % 
AtI:lnllllif.tf:f. VISO t=1 min., RH<60 % DC3000 V AC2500 

AtI:ln/lll~:I: Clsa f=1MHz 0.7 pF 

fi;j£*ftl=. J...tI:ln r .. ':tJff1t Rlso Vlso =500 V 1011 a 
tr *2,*4 Vcc =10V, Ic=5mA 2 /-Is 

M:;~~rdl tf*2,*. RL =1000 2.5 /-Is 
::J v '7 ? • .:L ~ 'y ? Mlf!l'!IU:E VCEIS.') IF =5mA, le=1 rnA 0.4 V 

., iflii.1lii.1i;illt (CTR) 1;1:, iflii.A1J.ii.I:HTQI±l1J1lii.(7)!ta 
•• ..t.Jf.~1IIl (t.) 1;1:, l±l1JlIiJli.1J't:'-:71il(7) 10%1J-t, 90%I:..tJl.TQ~lIIlo r~~rdl (t,) 1;1:, 1±l1J1lii.>'J't:'-:71il(7)90%>'J,t,1O%I: 

rll4!TQ~/IIIo 

"CTR 7/ '77i"m 
Class 

CTR 
(%) 

0 

...:i 50 

I 
ii 40 

'" "-
-" 
n 30 

< 
-5 20 

25' 

P Q 

30-70 50-120 

IF,Ic-Ta 

1;- ~Ic 
\ 

\ 
\ 

\ 

\ 
1\ 

'I 
I 

0 20 40 60 80 

1liJ!lIl~~ Ts ("C) 

R 

100-250 

80 

70 

60 

20 

0 

0 
100 

Sig.IN Vcc=10V 

JL 

Sig.OUT 

500 

IF-VF Ic-Ip 
I T.=2S·C 

24 
VCE=10V I r 
T.=2S·C 

V 
20 

<' V 
5 / 

I 
::: 16 

~ 
$!' 12 

/ 
/ 

oR 
;a 

'" "- 8 
-" I 
n / 

IJ 
0.4 0.8 1.2 

/ 
'/ 

1.6 
o o 4 8 n ~ 20 U 

J..:lJ11IIi1ltiJIi. IF (mA) 
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~7""p-(\)v-9' 

28 

<24 e 

J:,~ 

~~ 
ii' 16 
;:::: 

~ 12 

'" -" 8 
n 

4 

0 

IC-VCE 
IF-SOmA l T.=2S·C 
~ 3On!A ' 

4W 
"2SmA .I , ~~ 

~ .. .... 
I I. 

._ lS"'~ 

/" f.-
",,.12~A 

i,...-- \001"'-

~ - \IIIIA 

~ ~ 
i-': •. , A 

.- 8"'i1l\~T-,.. l--t emA 
SmA --~-- 4m.,.=-... 3mA--!-

2mA-
ImA--r 

o 4 8 U U ~ 24 28 ~ 

::JL.-7:S'·.I."J:S'.lf VCE (V) 

ICEO-Ta 

"1''' 'OV i III kt II I~ III 7 

V 

I 

1 

20 40 60 80 100 

IBJIlII&1l Ta ('C) 

§ T.=2S·C 

Ir~:r 
5mAl 2mA 

ii;fllll 

3 

n 

O. 

n 
111111 

0.01 1111111 11111 
3 10 30 )0 3 000 

ll¥Jidi:t f (kHz) 

< e 

Jl5 • ;:::: 
~ 

'" '" -" 
n 

100 

so 
30 

10 

S 

3 

I 

o. S 

o. 3 

o. 1 

100 

Ic - VCE 
Ta-2S'C 

It~-I-
'J--"t"'" 2.!l!aA 

I::: lOmA 

SmA-I-

II 'f '£ 

WI 2mA 

o 0.1 0.2 0.3 0.4 0.5 0.6 

:1 L.- '7 :S' . .I. , 'J :S' ~J± VeE (V) 

I 00 
Ta=2S'C Iso 

,:"00 ill 
!-o !! ill 10 

5 

I 

OF:::: 
L= 

~ 

II'""fX 
1.1 C 1 00 100 

+lOV ~ ---. -, +lOV 
50kO 'I : r:::: : 

100,uF / I. ---- .J 

16V~ Sig.OUT 
Sig.IN 'P+ ...... 

500 5kO 500 
1000 
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16 0 

140 

~ 
120 

100 
J: 

20 

o 20 o 

ON3110 

Ic-Ta 
I I VeE=IOV 

Ip=SmA 

r-,....~ I 

I' 

20 40 60 80 



7t7 t-...P-(') l..I-9 Panasonic 

ON3111, ON311 2, ON311 3 
~1iit~~;t 7· " )71" :J v - ::; · ~ ~ ON3111, ON3112, ON3113Ii, ,j,if~, If'JfiJl~lFtl:to'J:tl;~IID·tr±(7) -t-:n 71 'J V 

-$'--eT o 9E7't*'-'f-I:Tl'ti,'fLnGaAsi)MHe7'tY1 T- H:, 1':7't*,-'f-I:,~i~fi: 

(7) SI't I- I- 7 /' :/ A '1 a:- ffl p -r p ;j: T (7) '(", ui1-~im: ;I/'j, ~ <, ihifi:~ft I: ~n 

~t~~L~~~JlMn#mGhiTo 

H:, Ai±l1Jr.~*~~rli1tl. 2500V H*tiE-C- ~, jfl:iilE1i;JlJti.l'i'iiiHiftlH' {, '?-C 

"iTo 
,{ / '7' - ;/Ii, +~'(. 4 e /' DIL (ON311l), 2 3f(7) 8 I:::0 /, DIL (ON3112), 3 jf 

(7)12 e /' DIL(ON3113) i:: pf'ht ~:lQlib;t~ a:-;$ < '(.~ ~ J: -j ~IM L ~p;j: To 

• ~ & 
• il'iiifCfij!lI:CTRti,(iiP: CTR=50% (rnin,)o 

• A.,'H1JIIDJIt:V1SO i.l I Mjt>: Vlso=2500V (AC)o 

• f,i'/{f)!r!Ur,tfi/)!I.) :tr=2.5,us. (typ.), tl=3.0,u8. (typ.) 

• U;\'ili:im: ICEO i.ll'j' ~ ,) : IcEo = 100nA (max.) 

• ~ijff{LJi[f\(7)iln\.fi:~1ti.l"'H: Po 

• +Jf~'{') '7'- ::;(7)t.:<I1'J~~&i~i.lfIoJJ:o 

• UU;g~~ (UL FIle No.E79920) 0 

• jJj ~ 
• 1!'!11:f ') v-
• r.t*~ I- '7 /'7-. 

• :tt:t&!i~,~l* 

J~ § tc * ~ m lj!. 1:\[ 
~~I± (jOCiilEfl) VR 6 V 

A1J(9E:i't JIIf(~im: (jOCim:fl) IF 50 rnA 
7'1:;t- rO) / { )v 7-. )11f(-=:im: IFp" 1 A 

~If:m.lt~ P D u 75 rnW 

:J v 7 7' -=:im: Ic 50 rnA 

1:I:l1J (il; r • :J v 7 7' . .I. ~ '/ 7' 1i:1± . VCEO 35 V 

r7/:':7-.:9) .I. ~ ':;7' • :J v 7 7'-=:1£ VECO 5 V 

:Jv77'UI.:~ Pc's 150 rnW 

Atf:l:1J r.'iWl± VISO ... 2500 Vrrns 

3t~If$t.ll.*= PT 200 mW 

lfJf'FJ1iJ!mi~1.lt Topr -25-+100 ·C 

f*:ffi~1.lt Tstg -40-+125 ·C 
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ON3111 ~ 

Ilf'~ 1.2 ::i: 
~ 4 
ff 1 . 
II! 2 3 .... 

Mark for 
mdlcatml 
LED mark 

ON311 2 6.4±().S 

1.2 

M 

fI 
ill 
MOO 

6 7 

RO.S n·62±().3 

-' 0.25±0.07 

0-15' 0-15' 

ON3111 ON3113 

1 

1@4 2 
2 3 

3 

4 

ON3112 

12 

11 

10 

9 

8 

7 

2 7 '~. (Top View) 
3 6 

4 5 

., /~ it- A i!JIjll IlS, ~;g t... 300 pps 

.2 A:fJ1J.~(7)'il1JfH:iJj($I;I: Ta=25·C 
J-:.l.l:'"f0. 75 mW FC .3 1±I:fJlJ.~(7)1t:fJfH:iJj($I;I: :ra=2S·C 
J-:.l.l:'"fl. 5 mW I·C 

•• AC 1 min. RH <60% 



ON3111. ON3112. ON3113 

rl § ~c * ~ f1f' :iVl' 
~1Itmc(~imfiR) IR VR=3V 

An*ffi !11ft1lt1.f (~im fiR) VF IF=50mA 

~·H.ll~:fi C t VR=OV, f=lMHz 

::I V '/ 5' l ~jj}f.im ICEO VCE=20V 

llin*f'/1 ::I v '/ 5' • .I. ~ "; 5' 1Iti± VCEO Ic=100pA 35 

::Iv'/-$'llin~. Cc VCE=10V, f=lMHz 

~im.imf~jjlt CTR*"*s VCE=10V, IF=5mA 50 

Allin ra,jij<tl.f V(SO t=lmin., RH<60% 2500 

Allinlll!~. C(SO f=lMHz 

f~jf*ffi Allin ra,1l\:;f1C R(so V(so=500V lO" 

.Htl!#rdJ t r *2,.4 Vcc=10V, Ic=5mA, 

""fi!*l!#rdJ tf*"" RL=100n 

::I v '/ 5' • .I. ~ '} ? ~fD1It1.f VCE (sat) IF=20mA, Ic=lmA 

*' ilrijff;.iilW~Jt.lt(CTR) l;J:ilriTrtJ,.:fJ'IIiTrtl:M-t Q 1Il:fJ'IliTrt">.I:!:o 
* 2 .HI-B;flllltr 1;J:1Il :fJ'Ilijff;;/}fe:" - 'l' Iii"> 10%;/}>'; 90 % 1:.1:~-t Q B;ffl"o *. "fi!*B;ffllltf 1;J:1Il :iJ'IliTrt;/}te:" - :71ii">90%;/}>'; 10 % I:"fi!*-t Q B;fflllo 

*5 CTR '7 /' 1-5Hlio 

7:..-1 Q R S 

CTR( %) I ON3111 50-120 100-250 200-600 

PN3112/3 , 50-250 100-600 -

lJ{ § ~c * fi,j, ~~ :i::k 
'lltiljmEE ( :1 v '/ ? W<~'lltEE) Vce 5-24 

An!IIli'lltiifE IF 5-20 

IF,Ic-Ta IF-VF 

Sig,IN Vet 

V, W V, 

~r; 
50n.J, J, 

.lj!.f:lL 
V 

mA 

60 80 L T.=2S'C \0 0 

~ 50 
IF I, Ie 

1\ 
\ 

1\ 
1\ 

< 
-! 20 

II 
J 

21r 0 20 40 60 80 

OOlll!i.I!.li: Ta (t) 

10 

60 

J:t 40 

20 

o 
o 

) 
0,4 0,8 l.2 

1Vi'IlJ± VF (V) 
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'< 
8 10 

\ 

,\ 

0, nl 
l.6 0, \ 

~~ fi:k .lIit'L 
10 pA 

1.25 1.5 V 

30 pF 

5 100 nA 

50 V 

3 pF 

600 % 

Vrms 

0.7 pF 

n 

2.5 ps 

3 ps 

0.1 0,2 V 

\'l..r-L 

I 

I 

!1"'"""'\--90% 
\', ~---~~ 10% 
~ld I: 

t, -'l- -J;... tf 

Ie-IF 
Vcr. 10V 
T. 2S"(: 

If' 

l' lU 



Ie-VeE 
40 

~~:!Omt Ta=2S"C 

I 
30mA 

IJrI. ,2SmA 
32 

24 .::; 
r/'\" 

V\ 
' 2~mA 

ISlA , 
1/ , . 12m~ 10m 

V/ "'\ ~ , 9mA 
.' 8mA 

~~ ~ ~ -' 
__ 1mA 

-SmA 
8 ~G.J:.:SfA ,.-100- _ 4mA 

- 3mA 
2mA 

0 ImA 
IS 24 32 40 

ICEO- Ta 
VeE 30V§ 

20V , 10V 

< 
-5 10- I 1//, 

0 

:§ 

llS 10-
~ 

2 '/I 

ll1' 

" 10-3 

, 
10-• 

40 0 40 80 1 0 

r" '2S"C 

30 III lllJ 

10 Ism~i~~A 
3 llijr.!l 

1 

0.3 

0.1 

0.03 

0.01 
10 100 300 1000 

Jlili&-~ f (kHz) 

100 

30 

< 10 5 

1 

O. 3 

/ 

ON3111. ON3112, ON3113 

Ic- VeE Ic- Ta 
Ta 25"(; 

ISO 
VCE=5V 
IF =5mA 

140 
IF ":Om~-

~ "..".. .... I- 20mA - , 
lOrnA -~ 

~ 120 

SmA r---. 
'" 

.::; 100 

I " ,. 2mA 

40 

0 

1 O. 0 0.1 0.2 0.3 0.4 0.5 O.S 0 
40 40 80 120 

::1v7$' .~, ;$'-.rl± VeE (V) r~J[l!I1El.It Ta ("C) 

tf-Ic 
Vee 1 ~6 Ta 25 

1000 
Vee 10V 
Ta 2S"C 

100 ., 
-5 ........ - :u'= k: 

IRL= O.~ 

..= 
~ 

10 

-m;-

...... I- RL=lkO 

RL 5000 

IKI.'= l:iJ 
1 

nil; 
-'-I RLI=11~~gl 

0.1 
0.1 io o.~.l 10 100 

::1 v 1 ?'iliilE Ie (mA) ::1 v 1 ?1ItiilE Ie (mA) 

+lOV ~ -----, +10V 
50kO.,. : :::: : 

lOOpF/ L ---- _J 

16V H Sig.OUT 
Sig.IN -.. + ..... 

50n 5 kO 50n 
lOon 

Panasonic 
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Panasonic 

ON3131, ON3132, ON3133, ON3134 
:;f7""7"1''.JV-~ ... ~ 
ON313W:, 'J'ID!/ f 'Y 7" - ;/l", OIL?' 1 '1' 4 ~o / 0) ~ / :7° It.- ( 1 ch) :t '1' r 71 
1 '/ V - ?' -C'T 0 * t::., ~ I) -:7: c l -r 2 ch?' 1 '1'ON3122, 3ch?' 1 '1'ON3133, 

to' J: Lf 4 ch?' 1 '1'O)ON3134 a::-lfI.!.foftp t::. l * l t::.o 

ON3131 ~ I) -:7: [i}../:t tJ fj,~ifii~I±., to' J: Lf'CmEf~JiJ:I: (CTR) iiil'li <, il'Ii~1iil>,* 

c, T <"ht::.*fffi: a::-:ff l-rp * To 

./f{§1 ~ 
• 'CmEf~Jij:b?fil'lip : CTR~lOO%o 
• }../:ttJr.~ifii~l±.iiil'li~~ : Vlso~5000Vrmso 
• 1iil>'*~1t ii~ ~ ~ : tr = 2,us, t£ == 3,us (typ.) 0 

• lli'Ci!iE7.lf 'J't p : ICEO ~ lOOnAo 
• UU;f?,Ji::,Po (UL File No, E79920) 

... ..,,/ ~ ", h"'.m-~1i5' 
." ~ I / I ., / ~1/"'J"o 

• :J / e.:L - 1 ~i\l!:*.mtso 
• ~ A T A.mtS, llt7J1tl.mtSo 
• 'C~t~, ~1J.mt, § tJJllR3'C.mto 
• TV l!, l!T':t ~i::·O)*'C~.foo 

• 1:iS~.mts, JIft:'¥=.mtso 
• 'Cfll:.~1 / ~o_:$>'/ AO)~~ 7.>@)~r.~O)g*f~Jio 

ON3131 ON3132 

p~~ 
CDn~~ ® 1 : 7 

, - 1 

~~~ 2 I ,3 
L _____ J 

4 I I ® 
(Top View) L. ____ .J 

(Top View) 

ON3133 ON3134 

~ 
~-q: I ::: I 

2 1 1 
2 1 I 1 

~~ 1 1 1 - I 

~ 4 1 - 1 3 
4 1 I 9 

:tJ=~ W=¢E 6 1 1 
6 I 7 

~~~ L ____ J 

(Top View) 
8 1 I 9 

L ___ _ .J 

(Top View) 
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ON3131 

~
''''''' 

fi I ' 

~ 0 < 

025'8 ,~ 

0-15' 0 ... 15' 

ON3132 
62±05 

U8
~±' 

fI' ' 
"- < 

, I! !\ 02'"'' 
--i+ ~ 

0 .... \5· 0-15' 

ON3133 
62±OS 

ON3134 

.lIl-f:i/: : mm 

1 Anode 
2 Cathode 
3 Emitter 
4 Collector 

.lIl-ur:mm 

1,3 Anode 
2,4 Cathode 
5,7 Emitter 
6,8 Collector 

.lIl-f:IL : mm 

1,3,5 Anode 
2,4,6 Cathode 
7,9,11 Emitter 
8,10,12 Collector 

.lIl-ur : mm 



ON3131, ON3132, ON3133, ON3134 

Jj § ~c ~ 'if: ~ • fll. 
~1ItJ±(rnrmE1l) VR 6 V 

A"tJ (~1t JIIJiCmE(rnriiff.1l) h 50 rnA 

1'1;t- n /"/~A)lIJiCmE IFP*l 1 A 

Wf~UI.~ PD*2 75 mW 

::1v;711lmE Ic 50 rnA 

tJ:J"tJ (;j; ~ . ::1 V ;7 1 • :r. ~ ';t 1 'ilJ± VCEO 55 V 

~7/'/A1) .:r. ~ ';t 1 . ::1 V ;7 111tmE VECO 7 V 

::1 v;7 1t.ll.~ PC'3 150 mW 

£-tlt~tJi.~ PT 200 mW 

thtFMiJIllIi.li~ Topr -30-+100 'C 

1:liI::(fi,\l,~ T. tg -55-+125 'C 
-°1 /"/vA~IiI;:;;;100.uS. ~1)~L100pps 

02 A"tJllI~ G7)'it:t.JI!;\;il£*,j: Ta=25'C £),1:."'(" 0,75 mW j'C 
0 3 1l:l:t.J1JI~G7)'it:t.JI!;\;iIi!G*'j: Ta=25'C £),1:."('1,5 mW j"C 

Jil § ~c. ~ ~ 1'1' 
~1ItmE(rnrmE1l) IR VR=3V 

A"tJ%,'11: JIIJi 1ItJ± ( rnr me 1l ) VF IF =50mA 

~'fflll~:I: Ct VR=O, f=l MHz 

::1v;71L~~'ltmE IcEo VcE =20V 

tJ:J "tJ%"11: ::1 v ;7 1 • :r. ~ ';t 111tJ± VCEO Ic=100,l.lA 

::1v;71tJ:J"tJ~:I: Cc VcE =10V, f=l MHz 

rnriJIC1ItiJIC1~il.l:t CTR*',*s VcE =5V, IF=5 rnA 

AtJ:J"tJflllili<l"J± VISO t=l min., RH<60 % 

AtJ:J"tJ rdl~:I: CISO f=lMHz 

1~il%,'11: AtJ:J1J rdltlUA: R1SO V1so =500V 

l:M~rdl t r*Z,*4 Vcc =10V, Ic=2mA, 

'"f~~rdl tf*3,*4 RL =100 {} 

::1 v ;7 1 . :r. ~ .;t 1~f[JlI.J± VCE(.at) IF=20 rnA, Ic=l rnA 
0 1 lti.iili.tiili.lj.;iijt (CTR) Ij: lti.iili.A:t.Jtiili.'::~T.Q ll:l:t.Jtiili.Q)Jt 
0 2 1:.~~rdj t, 'j:Il:l:t.Jtiili.iI'~-11m:G7) 10 % iI'?' 90 % 1::1:.~T.Q ~rdj. 
0 3 rll*~rdjtf 1j:Il:l:t.Jilmcil'!:.·-11m:G7)90%iI·?, 10% l::rIl*T.Q~M!l. *. tr• t£iJ!UJE@]U&LJlilii7~o 

v~}~v, 
5001. iRL 

*. CTR"? / ;7:9'~ 

7/;7 

CTR(%) 
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i1;/J' ~~ ** .{j'[ 

10 JJA 
1.35 1.5 V 

15 pF 

5 100 nA 

55 V 

3 pF 

100 600 % 
5000 V rms 

0.7 pF 

1011 {} 

2 JJS 

3 JJS 

0.1 0.2 V 

s 
200-600 

Panasonic 
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Panasonic 

ON3131, ON3132, ON3133, ON3134 

100 

so 
30 

:( 
-5 
~ 10 

41. 5 
$Ii 3 
oR 
33: 

'" ~ 
-' 
n 0.5 

0.3 

0.1 

100 

30 

1 10 

0.3 

o 1 

Ie-VCE 
T. 25"C 

h-SOmA_ -
10--'1- ZOrnA 

lOrnA = 
SmA--

II '/ '/ 

rkJ 2mA 

rl 
o 0.1 0.2 0.3 0.4 0.5 0.6 

:Jv7:$'"~~ ;:$''lIt1± VeE (V) 

Ie - V CE(sa t) 

I I I I I I I I I 
Ta 

2S'C I 
I II 
IF-SOmA 

1,..0-I-: I 
20mA 
lOmA 

mA 
/, 

~V 
2JA 

I 

o 01 02 03 04 05 06 

:1 v 7 ? .:r.. ~ '1 ?~;fOlIttE VeE(sat) (V) 

tf-Ie 
1000 

Vee 10"(; 
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ON3161 

••• ON3161ti, +ru!' ili'i{~Ji3ii1* . ili'iifii~EE(7):t 7' r 7 -{ '.J V - 7' -C'To .:c- iv 

Fnr~c pqg~ffIl~~ili'iifii~EEffl t::~jlt C, A.'l:\:hra~i\@.~ifii~EE5000V Hj~:~-c' ~:;l; 

To 

• ~ :I: 
• 1IiitE{~Ji.l:tiJiili'ip: CTR >50% 0 

• Al:I!.tJfl,'ifii~J±iJiili'ip :Vlso>5000V o 

• Jjt/I~ri!& iJii! p : tr = 2. 5f's, tf = 3. Of's 0 

• 1ljf1liilE iJi/] , ~ p : IeEo < 100 nA 0 

• 'Hf~/~ ';t T- ;,,'-C,~~*ltiJfloJJ:o 

• CTR(7)?,\lIt~ftiJi/], e: \' 0 

• Uu.~:IE£ (UL File No.E79920) 0 

• m 1t 
• @Jf:fI)V-

• J1;;;liff!i\V~ iVA r '7 ;.- A 

• ~x;.hI:*:lEm (Ta=25'C) 
Jj{ § ~c * :IE m .!Ii f:jL 

~1IEE (i1[iitEfli) VR 6 V 

AtJ (§e:it 1I1li1liitE (i1[iitEfli) IF 50 rnA 

¥.f;f- r') /-eivA~1Ii1liitE I~p " 1 A 

~f~tjl~ PD· 2 75 mW 

:J v;7 7'1IiilE Ie 50 rnA 

Il:ltJ(;f; r' :J v 7 7' . .J:. ~ ';t 7' 1IEE VCEO 35 V 

r '7;'- )7,5') .J:. ~ ';t 7' . :J v 7 7' 1IEE VECO 5 V 

:J v 7 7'tjl~ Pc· 3 150 rnW 

:i:~~tM<: PT 200 rnW 

fJJ f'P 00 IHJ ?lil.1t Topr -30-+100 'c 
fW:i'¥?lil.& T stg -55-+125 'c 

Jj{ § ~c * :lOC,], fl1l;§ J!ilt* .!Iif:li: 
'llimi'lll± ( ::J v ;7 7' f:l'<~'lll±) Vee 5-24 V 

kfJlllJiitiiiE IF 5-20 rnA 

Panasonic -392-

Panasonic 

.ljij:[: mm 

6.2±O.S 

1 : Anode 3: Emitted 
2 : Cathode 4 : Collector 

7,62±O.3 

(Top View) 

" /q'Am;>;lOOI'S. lll!!illOOpps 

oz A:JJf!~0)'lfJ(l\;lllI1ifll;lTa=25'CU 1: ('0, 75mWrC 

oa tfjjJ(J.WIi:JJ!il:~;,f1I;lTa=25'OH-r1.5mWrC 



J]{ § ~c j} 

imtilE (.iO:ilEfii) I. 

J..1J!li'i1'l: /lllitl± Otiiitfii) V. 

~ffi\'Ha~~:I: C. 

:Jv1?L~I1i'l\tVtE ICED 

lli1J!li'i1'l: :J v 1 ?':r... ~ .~ ?1ItJ± VCEO 

:Jv1?1:I:I:t.7~1I: Cc 

it! iJ1E'iIl: iJ1E fi;it Jt CTR0 1.4 

A 1:1:1 :t.7rdlii;J"1± V.so 

A 1:1:1 :t.7rdl~. C.so 
fiit!li'i1'l: A 1:1:1 :t.7rdlfJUJi: R.so 

x.Jf.lli¥fIll t,o, 

r~lIi¥fIll t,o, 

:J v 1? ' :r... ~ .~ ? i&f01IV±. V CE( •• U 

" il<ilE~lmfiJUt leTR) l;til{)1iA1J;\l;lml:~tTGIIl:IJ~lilEOHto 

.. J:1l-E#r.lltr 1j:1Il:IJ~lilEi"l::'-7f~0)10%h'G90%1: Ui-TGH#fl,l, 
"-f!iiU#r.Hf 1j:1Il:IJ~IU'l::'- 7frl(0)90%1J'C,IO%I: F~T ",E.l'r.ll, 

Class Q R S 

CTR(%) 
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JliIIl!Illl.ilE Ta (1:) 

100-250 

\ 

I 
I 

80 10 
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ON3161 

5k itt- !uJ' ~~ fil* .ljif:[ 
V.=3V 10 J-lA 

I.=50mA 1. 25 1.5 V 

V.=O. f=lMHz 30 pF 

VcE =20V 5 100 nA 

Ic=100 JlA 35 50 V 

VcE =10V. f=lMHz 3 pF 

VCE=lOV, 1.=5mA 50 600 % 
t=l min" RH<60 % 5000 Vrms 

f=l MHz 0.7 pF 

V/so=500 V 1011 a 

Vcc=lOV, Ic=5mA, RL =100n 2.5 IlS 

3 J-lS 

1.=20mA, Ic=l rnA 0.1 0.2 V 

II Ta-2S'C 
10 0 

Yo. 10V 
Ta 2S'C 

~ 
0 

1 

I 

} 1 I III 
fj 1 1 1 100 

0.4 0.8 1.2 

o 0 

1.6 
i4ll'ilEE V. (V) 

-393-
Panasonic 
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IC-VCE 
40 

1,.-SOmA 
40mA -i" 

I 
32 30,\,A .I 

,2SmA 

24 
fI" 

,20mA 

lI", ISjA 
\ 

16 
'1/ 12mA , , I 

lOrnA 
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Panasonic 
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ON3171 (I1tE) 
*7~7~,,/v-$' 

· ~ ~ 
• ititfx;:it.l:b'J<~I-·: CTR>50 %0 

• Aill1JrJlilitEEfJ<~I-': VIso >5000Vo 

• M:;~~li:fJ<~I-': tr=2.51'8, t£=31'8 0 

• lIjj'ititfJ<+ ~ 1-' : ICEO< 100 nAo 

• VDE OS60/IEC 65 ilito 
• UU.:?Ji::fi'o (UL FILE No.E79920) 0 

• ~M.*:iE:*! (Ta=25°C) 
rJt § ~c ~ ~ :fa 

i2!itit(J![itft) VR 6 

A1J(~1t )Iijjitit( J![VlEft) IF 50 

1'1:;f- n ~~}vA)lijjitit IFP*! 1 

Wf:gHI:'J<: PD*2 75 

::J v ~ >'itiJ,t Ic 50 

ill1J (;tl-' ::J v -J >' . .:I:. 2 '/ >' itEE VCEO 35 

I- 7/-'/A>') .:I:. 2 .:; >' . ::J v ~ >'itEE VECO 5 

::J v -J >':t.ll.:'J<: PC*3 150 

~~f:g:j.ll.:'J<: PT 200 

fMF I6J IlE ii.\.1i: Topr -30-+100 

f:*, ff. ii.\. Ii: T", -55- +125 

*1 ~{)"A~lii~100.us, ~~iI3.l100pps 

*2 J..tJl~Ij(7)~tJf5;~*I;I: Ta=25"CJ;jl:-r-0.75mW/"C 
*3 ilitJ1lIlJ(7)~tJf5;~*I;I: Ta=25"C.l;ll: l' 1.5 mW j"C 

• .~tf.J~it (Ta=25"C) 
rJt § *C ~ * i2!it it ( J![iJIf.ft) IR VR=3V 

A1JtltE )lijjitEE( J![iJ,tft) VF_ IF=50 rnA 

¥ fll: 
V 

rnA 

A 

mW 

rnA 

V 

V 

mW 

mW 
·C 

·C 

itt-

~'HJl:g:l: C, VR=O, f=1 MHz 

::Jv~?L~lt1iitit ICEO VcE =20V 

ill 1J tl'!1: ::J v -J ? . .:I:. " '/ >' 'lltEE VCEO Ic=100 .uA 

::Jv~?ill1J:g. Cc VcE =10V, f=l MHz 

i1[iU1iJ,tf~:it.l:t CTR*! VCE =10V, IF=5mA 

A tl:lM.~it EE VISO t=l min., RH<60 % 

Atl:lM.~:g. CISO f=l MHz 

fi;:ittltE Atl:lMmli11L RIso Vlso =500V 

J:~~r.' t/2 Vcc =10V, 

l'~~r.' tf*3 RL =100 (} 

::J v ~ ? . .:I:. 2 '/ >,MlfoitEE VCE(,.o IF=20rnA, 

'I m:Vil.1liACfi;itit (CTR) 1;l:m:iACJ..:fJ~mt.I:J;tT J., ilitJ1liAC(7).l:t. 
*2 l:.JtIIiH.ll t, 1;1: ilitJ1llifEiJ' c- ?1i1i:(7) 10 % iJ' t, 90 % 1:J:.Jt T J., ~r.!l. 

*3 T~~r.ll t, l;l:ilitJ'lEiACiJ' c- ?1i1i:(7) 90 % iJ' t, 10 % I:T'~T J., ~r.!l. 
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Ic=5 rnA, 

Ic=1 rnA 

Panasonic 

.fj'[: mm 

~ 
<=> 
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~ .I..-::.::!::':'l\d=_..lr''" 
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O.25±0 075 

1 : Anode 
2 : Cathode 
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4 : Collector 
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100 nA 
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pF 
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pF 

(} 
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Panasonic 



ON3205 I ON3205-V 
jijiftj~ J±>t 7° r-- -p -( '/ V - 9 

••• 
ON32051i. J!Jt~TI': GaAs~rt-~Jt?'1:t-:- f:'~. 1tJt~TI':¥-') / 

~ /;1; ~ r 7 / 'l :A ~ ~ Ifl p t.:: f.iiJlii~I±O):t 7" ~ 71 '/ v - ~ -r.-t 0 

• *9 li • Aili:tJrdlO)~~iID~l±i.1ff.ii" : VISO > SOOOV (AC)o 

• 'iltim:f~Jt.J:I:i.1ff.ii": CTR > 400 %0 
• 'iltim:f~Jt$O)i.!i\.lJt~fti.1f+~ "0 
• Uu,"c(11::£ (UL File No.E79920) 0 

• VDEt?'!'(11::£ (VDE/0883) : ON320S-V 

• ~~thl*~~ (Ta = 25 'c) 
J]{ § 

ip!'!tl± OaiJf.1iJ 
A1J (3€1t. NJi1liJf.Oalitffii) 
;9"1:t-r) 

ifl¥tJ.*: 
=' ~, ~ l' '!!~ 

t1:11J (;9"-1) :J v? ?.;t. ~" ?'!ll± 
/1-/;1;!-' 

.;t. ~ " ? :l v ? ?1l1± 
!-7/'J7-.?) 

:J v? ?tJl*: 

tbfFJiUlli':'l.t 
1¥ff:i..li1.t 
" At.Jf!!IJQ)~t.Jf!!:iolc"llli Ta=2S'C nJ: "fl.O mW/"C 

.2 III t.J fWIQ)'IIt h f!!:iolc"ll Ii Ta=2S·C~:U-r·1.34mW/"C 

rJ{ § ~c ~ 

1ltimi1lt1± ( ::J V J ;- f:J:li*€;1lt1±) Vee 
A1J )1!li1ltV1E IF 

J]{ § 

i!!tiil OaiJf.fii) 
J..1J~1"t JOi1l1± (militffii) 

ft/lij-{· Fa''.@::I: 
:Jv??L~l!!Iitlitf 

1fl:t.J~1"t 
:lv??·.;t.~ "/?1l/± 

~c ~ 

V. 

IF 

P~ " 
r 
·c 
VCEO 

VECO 
Pc ., 

Topr 

T.tl 

:Ill,]' 

~c ~ 

I. 

VF 

Ct 

IcEo 

VeEo 

11:: fi} .!jj. f:lL 
3 V 

50 rnA 
75 rnW 
nn . 
oJv 1Ul'\. 

20 V 

S V 

100 rnW 
-2S-+85 'C 
-30-+100 'C 

;fJ~ :IIl::k .!jj.i:lL 
S-12 V 

l-S rnA 

§R 

V.::3 V 

h=50mA 

V.=O V, £=1 MI;Iz 

VeE =10 V 

Ie=SOO}lA 

14 

Panasonic 

ON32~ .llif:iL: mm 

Mark_~ 

t:~·ttJjO 
..:m:-O.45±0.1~ 2~.45~ 

I 10.5 ± 0.25 ± 0.15 2.54± 0.2 

:U'. --~-... 3 , - I 
I - I 

1 ~- ... ---- J 4 

ON3205-V 

~I 

:Ill']' ;fJ~ 

1.2 

50 

100 

20 

1 : Anode 
2 : Cathode 
3 : Collector 
4 : Emitter 

OJ 
, '2-045+015 

[::/l!l!ffcl..cj 

1: Anode 
2: Cathode 
3: Collector 
4: Emitter 

:4i::k .!jj.f:lL 
10 }lA 

1.5 V 

pF 

500 nA 

V 

ilIlitftlitffi;i!1t CTR Vee=5V, h-=lrnA, RL=100n 400 700 % 
Al:I:l1J/llJiiotl± V,so t=l min., RH<60 % 

Al:I:l1J/llJl¥:I: C,so f=l MHz 
f;;Il*fi1: 

AIil1J!IIImtt Rso V,so=SOO V 

rc;~II#Fa' t r , tf* Vcc=5V, Ic=5mA, RL=100Cl 

:J v ? ?.;t. ~ " ?M!!lIlU V CE(.al) IF =20mA, Ie=l rnA 

* Hl-II#r., (tr ) Ii, 1Il:h~lilt1/t'-7/i\:Q)lO%';'''90%1:l:#T~If.¥Mo 
r~lI#r., (tf) 'Ii, 1Ilt.J'illilt';It'-7/tiQ)90%';' "lO%i:r~T ~II#Mo 

Panasonic -396-

5000 Vrms 

0.5 pF 
1011 n 

100 }lS 

1.5 V 
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ON3301 

••• 
ON33011;t, iiii!! GaAs $1H~1ty 1:;t- n: Si-PIN m ~ y 1:;t- ~. Hli. 

h.fi-h~t.;iiii!!W;~4):;t7" ~ 71 '/ v -? -C"To 1t1t;fln[~~(7)i!!~i.I<i!! < , 
4 MHz (7)m~H~it-C'~ iTo 

.~ ~ 
• W;~i!!~iJ<i!!~': tr =8Ons (typ.), tr =70 os (typ.)o 

• m:.f!EiJ< J:: < Y 11- ~ 'y ? v /' ~ iJ<~~'o 
• BlilI1iff.i.I<'J' ~ ~, : In = 1 oA (typ.) 0 

• AI:I:I:t.Jl\Iliitl±i.I<j(lj~': V ISO =2000 V (AC) (min.), 

• m ~ 
• iiii!!!lml*. I) v-
• ifljp,jJiBi.'{II..-A ~ 7/' A 

• ~1i\'J3t71 '/ v-;..- 3 /' 

tj{ § ~e * ~1I1± (i1!:iilEfli) Va 

AtJ(~1t JIIIi'~iilEO~iilEfli) IF 

:1' -1 :t - F) / f II..- .A )llli'~iilE . IFp" 

~f$il*: PDl '2 

I:I:ItJ(* I- • ~1~:r.:E (illiiilEfli) VR 
:1'-1:t-/-" Wf$il*: P *3 D2 

~~f$1j*: PT 
IJJf'Fi.ffil.~ Topr 

fJf<ffi.ffil.f.l Tstg 

., /~ Iv7.iIiii 1 ,us, *ii!i!& l300 pps 

•• AtJjj!UOJ'ilt:IJm:i/iiI(~l;!: Ta=25'C )'~J::"(,1.6roW /'C 

"lfltJ{P'UOJ'lli:tJf!ti/iil(~l;!: Ta=25'C ),),1:"('0.67 roW /'C 

rl{ § ~e * !d' 
1It~'~1± Vee 
A}JJIIlii1liilE IF 

Panasonic 

':\E f* 
3 

80 

2 

120 

50 

50 

150 

-25-+85 

-40-+100 

~~ 1&* 
5-24 

20-40 
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•. f:li: 
V 

rnA 
A 

rnW 
V 

rnW 
rnW 

'c 
'c 

.f:li: 
V 

rnA 

Panasonic 

5.08max, 2,54min. 

~ 1.1 
0-15 0.2751:0.075 

1 : Anode 
2 : Cathode 
3: NC 
4 : Anode 
5 : Cathode 
6: NC 

6- Lead Plastic OIL Package 

1 ... ----~6 

2:Il,u:: 5 
I ". I 

30---1- ' I 4 L. ______ J 

(Top View) 



xj § ic. -j:j- ~ 1lj: 

~t~ (i«~{i.) I. V.=3V 

At.1!f1f11 11Ui'ilt1± (i«~{i.) V. 1.=80 rnA 

ilH·rdl~:I: c. V.=O, f=1 MHz 

IIfi t iJit 10 V.=10V 

1:I:lt.1!f1f11 
ilIiFH.lrS::I: c. V.=O, f=1 MHz 

V.=10V, f=lMHz 

i«mUI~f~i!tt CTRot V.=10V, Ir=20mA 

AIflt.1f11'llitl± V,so t=l min., RH<60 % 

AI:I:l t.1 rdl~:I: C,so f== 1 MHz 

f~i!!fIf11 AI:I:l:hfll'lm;ttc R,so V,so=500V 

J:.1f.,*rdl tr *2 

TIIt,*rdl t," V.=lO V, RL =50n 

L ~ IWT J\!il iJH!( fc" 

., i«milliJlt1~it.tt (CTR) 11, i«miA1Jtmi'':~T Q l±l1Jtmic7)lt. 

.. 1:1I-1I1Hdl (tr ) 11, l±l1JlImiiJ' 1:.·-11lc7) 10 %1.1 • ., 90 %1.:1:1I-T QMtrdl. 
·'TJ\(!Mtra' (t,) 11, l±l1Jti.U'!:."-1flc7)90%iJ·" lO%I.:TJ\(!TQMtrdl • 
•• L'(>IJT~i.I.Uf( (fc) 11, 'llmi1~itiJ'f!i;~i.tI':H'tQflc7)1/21':~Q~iJUt. 
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ON3301 

:Qt/j' jJ~ :Qt* .ljl.f:li: 
10 JlA 

1.25 1.5 V 

60 pF 

1 10 nA 

30 pF 

7 pF 

0.14 0.35 % 
DC 2500 V AC2000 

0.6 pF 

10" n 

80 ns 

70 ns 

4 MHz 

400 

Ta=2S'C 

300 I 1 
h*80mA 

rOmA 

i"" 60mA 

SOmA r-
i"" iO~A 

30mA 

100 
20mA 

"lb .. k -
o I I 
o w ~ 30 ~ 50 60 

~1ItJ± VR (V) 
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ON3301 

ID-Ta 
1000 v. 10V 

, 
100 V 

1 10 i£ 

I 
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ON3401 
*7°" 71' ') v-51 

••• I 
ON3401li, ~il, ~1fl1JGaAIAs~f:Mlb't->'{ It- ~'c Si;f; ~ IC HRh{t 

h-tt t~ ;:iiil r.t:n: (7) -t 7" I- 71 '; V - 5' -r-'1' 0 :i'tilHflIi lN~(7)ilJ3t h{il <, ~~ 
*-r I::' f"-t ra.q Hi)t-r- ~ ;l: l' 0 

• *¥ • 
• iIr,**11h{ J; < ->' -{ -j- ~ '~ '7 V /' ;/ h{1Z p 0 

• A.o'fl1Jra'Ifii~EE1J{~p : Vlso=2500V (AC) (min,)o 

• UU~JE~ (UL File No.E79920) 0 

• m 1t 
• i%ilrnIf4> I) v-
• i%JWJilt/t II.- A I- '7 /' A 

• lZ*trI< 7 1 '; v - ;., 3 /' 

lfi § ~G .q 

~1liEE (iKii!t fWi) Va A.n (~j{; 
JtlJi1l1ilE (iKlilEfWi) b' 9'1*-1-') 
~If~m~ PD·' 

1Iimi1liEE Vcc 
tl:\1J(;J;HC) o'fl1J1IEE Vo 

~~UI~ Pc· s 

i:Wf~m9<: P'f 

9OJI'Fi,\i/JE Topr-

1*fi:iIl/JE Tstg 

OJ I ql.- A ~ 1 ms, T;:I.. - T ~' "I' 1 '7 )v 50% 

.2 A:t.Jll!~(1)'1ItjJi!!':iJ~(O¥.,;t Ta=25'C n.l:-rl.OmW FC 
• 3 Ii:ljJil!~(1) .. :t.Ji!!':il;I!~';j; Ta=25·C~:J.J:1'1.6mW FC 

JE f* .l\!. 1ft 
3 V 

25 mA 

75 mW 

15 V 

15 V 

120 mW 

150 mW 

-25-+85 ·c 
-40-+100 ·c 

-401-

Panasonic 

R O~' 0,27S±O.07S 

Jlttt: mm 

1: Cathode 
2: Anode 
3: NC 
4:GND 
5: Vo 
6: Vee 

6- Lead Plastic DIL Package 

r-------, 
6 

2 5 
1 
1 

30--1- I 4 ' ___ - .... _-_. 
(Top View) -



ON3401 

•• !i.f(.J!M~ (Ta= 25 'C) 

:t.fi § ~e ~ ~ ftt- :i?J' f1~ 13:* 
i2'!'IIim (illimfll) IR VR=3V 100 

A:h!/i\i11 ~Ili'llJ± (illimfli) VF IF=16mA 1.8 2.6 

!tIfiI':Hdl:@: :I: C I VR=O, f=lMHz 40 

1fl:h!f.f11 
"H" ill :h1ltim Iou IF=OmA, Vcc=Vo=15V 100 

"H" f:Jli~'IIim IccK IF=OmA, Vcc=15V 1 

3Cim1ltimf~)i.tl: . ctr *' Vcc=12V, IF=16mA 15 60 

A Ifl :h Ilmfii~J± VI so t= lmin., RH<60% 2500 

f~~!/i\i11. AIfl:hI!ll~. CISO f=lMHz 0.5 

AIfl:h ra'1JftfL Riso Vlso=500V 10" 

JiliJiBi.~r.t~ BW·2 IF=16mA, Vcc=12V, RL=100n -5.0 -3.0 -1.0 

clr iJl~1E@]~ 

Vcc=12V r-----f-E IFtn A(\ I 
: ::~ RL~~oon lhs.;;[V v IOmAp_p 

I 1 vo ' 

: : 10 loi , f\ C\ I\T;~ 

~------' l' I v v V 1 IF 'C:::' $' + . )0 

500 

clr = _io_ X 100 
(%) IOmAp_p 

.2 IliJiIUtr.t';§(BW)I;I:, £=100kHz I:: 3.58MHzl7l="':)(7)l1ilit~t:t;ttQ ctrl7l!t, 

BW = 20log ctr (£= 3.58MHz) 
ctr (f = 100 kHz) 

Pn, Pc-Ta Io-Vo 
16 

~ 
" 0.. 

~ 
12 

0.. 

« 
~ 
'!\ 

'" ~ 
n 

0 

0 

\.P 

0 
r\ 

'\ 1\ 
'\ \ 

0 
PD '\ 

1"\ 
t\. 

Ta=2S'C 

0 

0 

0 

I 

Vcc-4.SV I 1'-~ Ta=25'c ,--

I 
r 

,= OmA 
6 

/...---
- f-~ 

4 -
1,.= OmA 

2 
11'= mA 

I 
0 

·2U 4 60 8 1 0 
0 ~ 0 

0.5 1.0 1.5 2.0 2.5 3.0 5 10 15 

IIlIllIli&.ll Ta ('C) /Ifi\lr:E VF (V) 1:Il:h\lr:E v. (V) 
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.ljj.t'l: 

pA 

V· 

pF 

pA 

pA 

% 

Vrms 

pF 

n 
dB 

20 



lo-IF 

Vcc-Vo-1SV 
14 0 

4 
Ta=2S·C 

2 0 
;( 
.5. 1 0 

8 
I/' 

I/' V 

v 
VI/' 

i,.,V 
0 10 20 30 

;,.:lJlIIi1t1Jlf IF (mA) 

10 RL=100U 
Ta ·2S'(; 

S 

3 

1 

O. S 

O. 3 

O. I 
0.01 0.1 I 10 

/!Jil.Ut f (MHz) 

ctr- Ta 

Vcc=12V 
IF=16mA 
h=IOmA(p_p, 
RL=IOOO 
f=100kHz 

fo-"' r-. ..... . . 

020406080 

Ji!jJ[j!JiJlJl Ta (t) 
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IccH. lOR - Ta 
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Panasonic 
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• ~71'-( /'(1) /~ 

~ ~ ~ ~ M ~ M ~ M ~ 
ON3631T ON3631R ON3633W ON3634W 

• ~:J*~9.::e.y ~-)" 

7ft ~ M ~ M ~ M ~ M ~ 
.6.lN1250004 .6.lN183-00l .6. PN332FOOI .6. PN335-004 .6.PN405AOO4 

.6.f!f:Q::mm 

-406- . 



ON3631 T I ON3631 R 

• ~ :lit 
• ATC lffili&Riilo 
• J..tf:l1J1;, 17 ;[.-;t,.: TTLo 

• FC if3j't:J *11 :f*JlL 
• +~-C'7' I) ;, r i!i.ffil,,<7)~~iM<:a:,§bo 

tj{ § ~e % :if: ~ • {:if. 

'ltiIUUE Vee 5.25 V 

1bf'F ~ 1m i.l/3{ Top, 0-+60 'C 
fliHfi.l~ T. t , -20-+65 'C 

• 1I1rta<J' 7t!¥a<J~1! (Ta=25"C) 
Il{ § ~e % * fljo 

1::"-1~j'tilH~ AP IF =50rnA 
*-ialRIJ 7 71 r~tf:lMJ"'7- PF Vee=5V *1'11: 

m.'lt~ IcC! 

1i:-ialPU 1i:j't v """Jv PI Vee=5V 
*1'11: !l!i.'lt~ Iec2 

Ibf'FU Vce 

fii; it {ii;*:ii~ F Vec=5V. NRZ-11'% 

*1'11: "'''Jv;t,.lJ!jjim .dPw• Vec=5V 

fii;*Ii!!. L Vec=5V. ff7;t,.771r~(GI50/125) 

• Pw=5tls.,dPw= I t(-t, I 

5- 0 0.6 
... 
X 

CD ~ 
@-fllttl--=t-

. --@--+*tt----t--

23 

(Bottom View) 

@I-Hlff--t-­

® 

-407-

1 
2 
3 
4 
5 
6 
7 

(ON36311) 

- 1 
Vee 2 
IN (TTL) 3 
GND 4 
GND 5 
GND (Casel 6 
GND (Case 7 

Panasonic 

.l\l.j1L : mm 

• 11:: I:I:ON3631R (PD) 

:II!(Ij, ~~ il* .fit 
880 run 

20 50 J.lW 
70 rnA 

-30 -13 dBrn 

40 rnA 

4.75 5.0 5.25 V 

1 Mbps 

150 ns 
0.01 3 krn 

.l\l.j1L : mm 

(0"36311) 

OUT (TTL) 
Vee 
-
GND 
GND 
GND(Case) 
GND(Case) 

Panasonic 
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PMuonic -408-

ON3631T,ON3631R 

Pw= Ips 
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Ta=2S"C 
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··30pW .. 
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ON3633W 
7-p~ I~I);'; 'J 

.~ ~ 
• ~. 1l:fEirrull&-{;U~. 
• 7''7 ~ 7" 'y 1 7 i" -( rq: J: Q ~IC1]rfiJfi;*. 

• "11'7 ~ 7 i" -( '~(SI200)l: J: Q~1irfiJfi;~. 

• Alli 1J -( :.-? 7 .;t. - ~ : TTL. 

• ?:'-?y 7" ti:.1f:.:::J ;t, 1 ? • 

• ~:M.*~~ (Ta=25·C) 
tj{ 13 i~ * :if: m .lj!. flt 

1Iiw.1I1± Vee 5.25 V 

ilJf~ JjJ /HI iIiIi: Tol" -10-+60 ·c 
1liHf-?:.1Jt Tstll -20-+70 "C 

• •• Et-J • :7'l;~Et-J~f.! (Ta=25'C) 
tj{ 13 !~ * ~ ft-

ilJf~lIl± ,Vee 

fi;*JlI1: 'F· NRZ~* 
If JVAI(J;~tblt Atw Vee=5V 
~1tv~Jv PI Vee=5V 

fi;*Ji~. L Vec=5V 
I 7l7~771)qSI200) 
I 77 A7"'J7771'{(lmm+) 

\::0- :7~1ti!Ji~ Ap Vcc=5V 
¥i1f.,,?m Icc Vec=5V 

• Am:hr.t~fj:JaJ-~g 

Pw=IO~, Atw= APw XIOO(%),APw= tf-t, 
Pw 

(A::tJd,,,~)2~ 
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(Bottom View) 
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1 
2 
3 
4 
5 
6 
7 

1I!.f:\t:mm 

GND 
OUT 
Vcd5V) 
OPEN 
IN 
GND (Case) 
GND (Case) 

Panasonic 

Jj!.f$L : mm 

:at/]' ' ff~ 
:at * .lj!.f)t 

4.75 5.0 5.25 V 
DC 100 kbps 

±10 % 
-30 -13 dBm 

250 m -
40 m 

660 nm 

50 mA -
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ON3633W 

Vcc=SV S,d. In 

P.=lOl's, Duly=50% .JL 
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trtdr ...... 60 S, •. Out' ' 

lOt: ---1""'"-- •• 25l: 
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Panasonic 

ON3634W 

• 1M :i: • *. 1l:ffiliilfi&-1*Mo 
• "/7:7.. 1- ';I 1771 rq,: J: Q ~1:7[t;]fii;*o 

• 717:7..771'''- (51200) ,,: J: Q~1:7[t;]fii;*o 
• Al±I:h1:;--'17",.-:7..:TTLo 

• 7:;-- '1 ''/ 1-5:t1t,'::J :f, 1'10 

Jf{ § ~c * JE f* 
tiln:EE Vee 5,25 

IIJ f1l III! i:./t Top, 0-+60 

f~Hti:./t T. t , -20-+65 

•• ~tf.J • ;'t;$~IM1! (Ta=25°C) 

Jf{ § ~c * ~ 

fbfF1tEE Vee 

fii;*~/t F* NRZ~~ 

'{)v:7..~lB~fb.J:t Atw Vee=5V 

1l:J'tv'--':')v PI Vee=5V 

fii;*l!I!/@ L Vee=5V 

t'-1~J't~~ Ap Vee=5V 

ilYJUlmt Icc Vee=5V 

• A.tI:!t.J-i6-'iJ":I:[ilJ-~M 

<lPw 
Pw=1ps, <ltw= Pw X 100(%), <lPw= tf-t, 

.III- f:[ 
V 

·c 
·C 

14' jltJ, 

4,75 

-30 

1717:7..771,"-(SI200) 

11'7Af.y?771'{(lrmn~) 

.ljI.fiL : rom 
5- 0 0.6 .. 

X 
~~========~R ~ .. 

(j)-HIt+~~ 

®-HlHt-!­
~~~-------®-HlHt-!­

@-HlHt-!­
®-tllHt--1- 1 : IN 

23 

(Bottom View) 
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2: GND 
3: Vcc(5V) 
4: GND 
5: OUT 
6: GND (Case) 
7: GND (Case) 

.lj!.f!L : mm 

fJlf! -Ni* .lll-fft 
5.0 5.25 V 

1 Mbps 

±20 % 
-13 dBrn 

250 rn 
40 rn 

660 nrn 

70 rnA 
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ON3634W 
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LN125D004("~) 
GaAIAs LED :C:';.:J. - JI.-

• til A 
• :tMijfr?1'7'1t;::J:f.? ?-{:~.:L-Jvo 
• 7'7A7-·'/?771' .... q.:~-€H .. t.:ii1Ij~'f.!j*!j<fM:o 

• ¥f!!.;Jt~.:ili:~'$f!!.~:J't: AP=660run o 

• ii1IjJ!~~: -3 dB modulation of 10 MHzo 

lJi § ic ~ lE ~ • fft 
if:@:iA*: PD 120 mW 

~lRlIiilE( iKiilEfiD.) IF 40 mA 

'''JvAJIIJi'iliilE IFp • 200 rnA 

~1IJ± VR 3 V 

thf'FJtjJIHli.!iJi: Topr -25-+65 ·C 

f*ffi.!i~ T. t , .-25-+65 ·C 

• tw= 10 .us, duty cycle 10 % · .tt~ . :7t*~tIltt (Ta=25°C) 
JI{ § ic ~ ~ itt 

~IR.J± VF IF=20rnA 

~.iilE IR VR=3V 

771' ,'{f.!jfi-''''7- PF IF=20mA, Plastic Fiber 1 mmgl 

l::·-?~;Jtillt~ AP IF=20mA 

A~? r Mr-fiD.iIiM AA IF=20rnA 

~~~rdl t .. tl hp=100rnA 

!I 
7")Aof-·,77T~' 

L 80 
(:l71lImm~) 

I 
60 

/ 
40 

I 
J 

V 
20 

I 

0/ 
10 20 30 40 

)lIUlii1f IF (mAl 

-413-

Panasonic 

~
a2'540'8b 

'" '" N 

~ 09 2~t/>0.75 
2- t/>. 2.53 

CONNECTION :J PN125D 

:lilt]- flif! 
1.8 

30 50 

660 

20 

30 

I 

.ljl.f:it :mm 

a. 1\. 
b. 1:";"-
c. t"/ 
d. 1\. 

1: Cathode 
2: Anode 

:Ill * .fft 
2.6 V 

100 pA 

p.W 

run 

run 

ns 



LN183-001 (111£) 
GaAIAs LED -=E:; ~ - '''' 

• *¥ :I: 
• FCJf~)'t::J;t- 7 $' 'E- ~ .:L - II.-

• -Ii 7;(. 77 .{ J{(GI50/125) I:~-@- L t.:rfijp~-@-1#i1:o 
..f!:>'tI:i![P ~YH~J't: Ap=880nm a 

• '¥;3!r.~;~: -3dB modulation of 3,5MHzo 

• I@M.*:iE~ (Ta=25°C) 

lJl: § ~c j} 1E ~ • f:[ 

ff~tM;; PD 200 mW 

Jilfi1liili:Oiliili:fi) IF - 75 mA 

~'ilJ± Oiliili: fi) VR 3 V 

fJJtFffll!mi.!i~ Topr -40-+70 ·C 

1*ffi.!i~ Tstg -40-+100 ·C 

•• ~~ . :7t~~*i1i (Ta=25°C) 

lJl: § ~c j} ~ 

JilfillJ± VF IF=50mA 

~~iili: IR VR=3V 

77 { J{ t;!l-frJ{ry- PF IF=50mA. GI50/125 

~. - 7 ~1tiBi* Ap IF=50mA 

;(.""7 r }1.-~filJ!/li AA IF=50mA 

l -'(0 WffflJiBiti fc* IF=30mA+3mA p.p 

• ~i'l:>'tl±l'ht.n MHz;/;' i, 3 dB 1lt"ft' QmJiBtlt (10 I PoCfcMHz) -3) 
og Po (I MHz) 

PF-IF 
40 GJ50/125 / T .... 25t 

'II 

I 
/ 

0 

V 
0 I 

j 

oV 

1'1' 

0102030405060 

Jlli1liiff IF (mAl 

Panasonic -414-

Panasonic 

.lJ!.f:lr : mm 

2- </>2_2 x </>3.81l1l~ 1.5 

~M'X075 

~ 
$-

.)j' fJ1fi 
1.6 

25 40 

880 

45 

35 

1: Ca"e 
2 : Anode 
3 : Cathode 

:&* .1ft 
1.9 V 

10 pA 

pW 

nm 

nm 

MHz 



PN332FOO 1 <V:;E) 

• ~ :Ii: 
• FC If~jt:r ;?, 7 7'.:c ;; .:l- - IL- 0 

• if '7 :J.. 77" 'QGI50/l25)t.:iOOft Lt.:j\;~p*6fHif·11o 

• ~\'\:fi-r-~*o 
• ~iftr;;li=: - 3dB modulation of 300MHzo 

tJ{ § ttc * :lE ~ ll! f:lI. 
~'lltI±(i«ii1E1iil) VR 30 V 

af~m~ PD 100 mW 

JJJ f'F J!l1lfl iill.t Topr -25-+85 'c 
f*1¥i.ffil.1.t Tstg -30-+100 'c 

tJ{ § ttc * ali~ii1E 1D 

~'-7~ltil!<* Ap 

L. (> Ifnflil!<t1c fc *1 

~-r-n.,~it Ct 

1t.~1t R*2 

.1 AMl1li.~ 850nm, 1 MHz J: I) -3 dB, 

.2 ff'7 A 7 7" 1 ,{ GI50/125, 

4 

:( 3 
.3 

0 

0 

0 

10 

~ 11f' 
VR=lOV 

VR=10Y 

VR=10V. R[.=50n 

VR=10V. f=lMHz 

VR=10V, A=880nm 

VR-IOV 
.\=880nm 
117'1..711;-< 

GI5O/125 

V 
/ 

/ 
J 

J 

V 
V 

20 40 60 80 100 

771 '{*I;f}-,<'7- PF (SlW) 
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Panasonic 

15 

RH' fJlf! 
0.1 

850 

300 

2 

0.5 0.6 

.1:[: mm 

2-t/>2.2 x t/>3.8 ~~ 1.5 

1 Anod~ 

2 Cathode 
3 Case 

:Nix ll!f:lI. 
1 nA 

nm 

MHz 

pF 

A/W 

Panasonic 



PN33.5-004(1f~) 
PIN * ~ ~ -( * - r t ::; .:::J.. - Jf" 

• ~ :&: • mij~ 1 17"J't::l;t, 11 ~;; .:l.-)\.-, 

• 7"'7 A 1-.y 17 71'rQ.:ii-fr l t,::~~'*G-fr*¥·t1:, 

• ~ ~':l:T~$, 
• ~ilrr;~: -3dB modulation of 100MHzo 

• .eM.=*:~~ (Ta=2S'C) 
tji 13· ~e ~ ~ ~ .!j!. 1:[ 

1.mta;( iiiilEfili:l VR 12 V 

lit¥Hjt~ PD 100 mW 

JJJ 1'1= mJ II i,\i,lj: Top, -25-+65 ·C 
f*ff:i..Ii,lj: T. tg -25-+65 ·C 

tji § lie ~ * itt-
If/ftiilE 1D VR=IOV 

\:'-1 ~,lj:i&:~ ,\p VR=10V 

l ~ Wi mJi&:ti: fc VR=10V, RL =50n 

~,;\Hrdl~:I: C, VR=10V, f=1.MHz 

J't'll~,Ij: RO\ VR=10V, '\=660 nm 

50 v. -10V 
.\= 660nm 

""7A+'~ 7771" 

40 

< 30 3 

10 ./ 

/ 

(::J 71!1i1mm </» 

V 
V 

I 

./ 

V 
V 

01/ 
o 20 40 60 80 100 

771 '<*liil-'''7- PF (/lw) 
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PanasonlC 

CONNECTION 

:] PN335 

:Ai;]' .fl~ 

0.1 

900. 

100 

7 

0.4 

a. :;t 
h. t·;; 

c. t·;; 

d. A: 

1: Anode 
2: Cathode 

it* Jj!.1:[ 
I() nA 

nm 
MHz 

pF 

A/W 



PN405A004(fQte:) 
* ~ Ie .:e-::;.::J.. -)J... 

• ~ :& 
• liHIi:?17'J't::7;f;7?'f:~.:I--)!"-o 

• 7' '7 A 1- ''/ ;7 7 7 1 rq.:jjjfl-lJ.: iii~\*sfl-i«ftto 

• ;t-7':'--::7 v ;7 ? 1±l:t.J 

• t@M.~:lE*3 (Ta=25°C) 

l1i 13 ~c * 'if: m 
_ 

ur 
lliliilil± Vee 16 V 

'W<*ftlIiiIE Icc 12 rnA 

l±l:t.JlIVlE 10 20 rnA 

--1 v....:.)!,.-I±l:t.Jlll± VOH 30 V 

if~1j:$IC Pc 200 rnW 

j}] 11= JliIIm i.!ilt: Topr -20-+65 ·C 
f!il:ffi.!ilt: T.tg -25-+65 ·C 

• ."'I'(.J . 7't*I'(.J~1i (Ta=25T) 
.Jj{ 13 ~C * 5k 1'1' 

jlJ11=liiliilil± Vee 

o-V"":'/L.,I±l:t.Jlll± VOL Vee =5V, IOL=20rnA 

/'1 v"":')vl±l:t.JtVlE IOH Vee =5V, VoH =30V 

o-v"":'JI,.,f**ft1tVlE IeeL Vee=5V 

/'1 v....:.)!,.-'W<*ft1liiIE IeeH Vee=5V 

fi;*i!lt: F NRZ~~ 
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Panasonic 

CONNECTION 

-+ fJ* 
4.5 

0.15 

3 

6 

1tJ 

.!Iifil: : mm 

123 

a. 1c 
h. 1:":--
c. 1:":--
d. 1( 

-* 16 

0.4 

100 

5 

10 

GND 
Vo 
Vee 

_fft 
V 

V 

pA 

rnA 
rnA 

kbps 
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1. IDt~t J:.(7){iq",~ .............................................................................................. ( 421 

1.1 3£1tjr'-1:;t- V(7)i!l!;*~~i:t; d •••••••••••••••••••••••••••••••••••••••••••••••••••• .' •••••••••••••••• ( 421 

1.2 3£1t7" -1 :;t~ V(7)gf~JilJl1tViE ...................... ; ............................................ , ... ( 422 

1:3 :"*~f:tv--if(7)Aii(mi:t;···················· .. ······················ ..................................... ( 425 
, .'" 't " ,I~, ' 

1: 4 5'l:1t;J;.:r:; ........ : ........................................................................................ ( 428 

1. 5 :J't~lil-;J;.:r··················· .. ····················· .. ················ .. ···························· .. ··· ( 429 

2. :;t7'rT""-{-1 'A(7)Jitm .. ·· .. · .... ··········· .. ······························· .............................. ( 433 

2.1 3£1t;J;.:r (7) Jitm·············· .. ·················· .. ······················································ ( 434 ) 

2.2 5'l:1t;J;.:r(7)Jitm···· .... · .. ·· .. ···································· ....................................... ( 436 ) 
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( 
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1. 1 ~]'C ~ l' :;t - ,....Q)~*II1!Ib~ 

~j't Y 1 :t -, r(LED)t:UltiiiEt: ~ Q~gJJJiJf~*l", 
t O)flt:ttl!~O)~*JE:l'a1-)'1*J t:f!iJE:T Q ~,~iJt if> I) 

*To 
~~ t: t:tJE:iltJ±iltirni t i«~IJ!JftJi: t:~ I), iltint: 1r'ti.'JE: 

ftT Q~l(a)O)1:i'~iJfm-m t h -rp * To LEDt:t Y 
1 :t - r t l-r O)iltJ±-'iltiiiE~11: 1riF l, Mf3J.t: ~ 
'? -r, 1Iil-~int: 1rint: l t.:Bij:O)JIIA~J±iJf~'l1') * To 
JIIA~mnF=20mA l"GaAsiJf*~J1.2V, GaPiJf*-"12V 0) JIIA 

~J±c 'l1'J * To 
r "7 :/ V' A '/ ~TY' '/ }vIC-r·ImJJJT QjJJ.;-g.t:t:t, r 

"7 :/ y' A '/O):J V '7 '/ ~;fU~I±V cE(sat)~"L" v~}v 

m~iltI±VM1r~~l-r@aJE:~1rJE:~*To~2 
t: r "7 :/ V' A '/, IC"~j}]0)1:i'7i1riF l * To JllAiltint: 
IFt:t .::O)~, ;9{0)~"7 t:'lI'J*To 

V cc -(V F + V cE(sat») IF (TrO)jJJ.;-g.) 
R 

IF= Vcc-(VF+Vod (ICo)jJJ.;-g.) 
R 

IC"gJJJ t: :(;,'p -r, ~int: 1r+5tImIbT Q .:: C iJf-r. ~ 
'l pjJJ.;-g.t:t:t, ~ 2 (c)O)~"7 t: r"7:/V'A'/1r-~, 1r 

l-r~JJJ iIt int: UI!I:lJD t -tt Q 1:i'iiiJt if> I) * To 
.:: O)jJJ.;-g.O)JIIA~int:IF t:t;9{O) ~ "7 t: 'll) * To 

IF= VCC-(VF+VBE+VOL) 
R 
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(a) 

Vee Vee 

I I R 
II R 

) VF 

~VF 
) VeE(,.t) 

r7;;;';:A.?!Q!j}J (b) IC !Q!j)J 

rl R Vee 

(e) r7;;';.;:A.?+IC!Q!j}J 

131 2 "7:"'~A1r, ICEIb:1i~ 

~3 (a), (b)t:tm-;j.LEDO)}I{ft~J±, f'f~/IlA1Itint:c 

i.o\ll.ltO)~f~ 1r iF l t.: t 0) l"T 0 

~!i~tt: 8P -r l:t, ftmiNiilt~IHI1r~J.t.l-r/llA.int: 

H'iJE:T Q ~'~iJfif> I') * To 

.. 
> 

1. 

1. 

1. 

o. 
1±l ... 
It o. 

o. 

o. 

VF-Ta 
6 

4 
~ 

~ ~ ~ 1--- I-~- i-.!r=l00I"A i--2 
-~ I- SOmA 

0 

8 

6 

4 

"2 

0 
-40 20 0 20 40 60 80 100 120 

~llIIi&l.If Ta (t) 

~ 3 (a) 

Panasonic 



1 • lilt l:.(1) •• ~ 

100 , 
\ 

80 

r\ 
\ 
\ 

'\ 
0 

~ 

20 

0 o 20 40 60 80 100 120 

JiJII!li:l.1t Ta ('C) 

I:1ll 3 (b) 

~3 w~LED~ •• ~ • •• ~t.M~ •• 

1.2 ft~1i 1" ~- t"O)ff ••• iiIE 
JHt7"1 :t-I-'(LED) 1:111l{,~?iU:?iftT c.~I!l.~:tJ 

(Jilfi1liiftX/IIJ{lIJ.±.) I:r,e; t: "'r1~HtiAJj£ i/t J:.n l ;/: To 
LEDO)Wf~lllfill?iftl;J:, j'/q AO)~f~-r~ .g~il'i..l! 

Jj£1: ~"'? -r*IJ~~ ~ n;/: To 

1.2. ( i) il5JIE1i1lJ 
LEDO)~il'iAJj£I;J:~il'-r·~1:.T .g"~cfj;;*I: ~I') 

;j-$ 1:~lf-r p < ~i/t~ l < ~ 1'). j' /f 1 A i/~:lE'M" 
~7C1I!I 1:3tT.g c. CDj.\-rtt.-r- ~ ;I: To 

Tj=Po·Rthj+Ta · .. ······CD 
Po: rl!l.1I::h 
T a: IiJ tmiAJj£ 
Rthr :lE'M"~1I!I I: t:,-It .g~il'i/' I3liJtm;/: -r0) 

~1ltfJt 

LED O)Wf~1A~I;J:CDj.\l: ~ 1'), ~J!\*f-1'r-r-~elf) 13 
n;/:To 

Po(max.) 
Tj(max.)-Ta 

Rthj 
.......•. @ 

LED O)Jiil'. 13: c It- c·O)~~i/t~il'$~.:r.# k- 'iitt 
B~-r-.:e--)I.- I-' l-r? 1'), Tj(max.) 1;J:85"C -l00"CI:~~ 
:lE~n-rp;/:To 

~*1E:f*I;J:, Ta=25"C "[-'~1E l -r ~ ~ ;/: TO) "[-', Ta 
i/t.: n ~~.t .gJlil'I;J:, ®j.\ I: t c -j'p -rrl!l.1It:tJ 
~ s ~ .t .g ~'.J!i/~ /) I') ;/:'T 0 IiJlHliAJj£0)~1t I:MT 
.g Wf~1j~ i/' 13 ~f~lilfi1l?ift ~ * elf) ;/: T i/t , .: 0) j'­

? 7"'/ :7 -C-li, ~~~O)~tt~~~I:T'.g t~elf), ~ 
~~tl I: alf~IIIfi1t?ift-IiJ/HIi..l!Jj£f;f'l'1 ~:if- l -C ~ ~ ;/: To 

;/: t~, Ta<25"C 0)~:Ri!ilG-r1;J:. ~il'?..I!Jj£iij'/f1 A 
O)Wf~~IHI-r-/)"'?-rt, ~*:lE:f*~?ift~J:.~~:h-r 

~ ;I: -It It-o 

1.2. ( ii) J~JI,,;7.liti 

LED ~/f)v A.lgJJJT .g~O)~f~IIIfi~?iftli, -~I: 
if~1I::tJ7i; HIW -r JH~ l ;I: To < I') ~ LJ f )v A fJtl 
O).:e-j')Ht~~ 4 I:jjn;/: To 

PD-Fl n n 
o-J t U U L 

. -----..: ~ I ~ : 
I • I I : : 
i.. T .J ; I I 
. : i ! i 

(a) < f')iiLJ~JL-,7-JiII ! 
, , • t 
I I I I 
I I I I 

: nil n+l ! 

PO". ~-~ 
o ! i i 

, ' I 

: i i 
, I I 

(b) J~ JL-7- JiIJ'!: T JL- : 
I , , , , , , , , 
; : I 

Po I ~ PD 

Pave ---+---I--01--~-

0-----4~--+_--~--~---

-Pave &..--...... -----10--

-PD -PD 
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.If)\.-7, ~:J: QiAiiIiJ:n5tHt'i:-tQ ~:~;l:., Bifr,,~(t) 

t: tdt Q)&jiJUM1U.itRthj(t)(7)'T"-'1 ;li£'~1"T 0 

:IE -m-;j;!(Jm 1" (7) ~~1.Itm t: Bif r,,~ (7) I'UI n 1".1.l Q 7 7 '7 '1 r ( t) 

a-JiHfiT Q C )&jiJt"~1.Itmt;l:.®A't"-9-.:t 0 h ;I; To 
Rthj(t)=r(t)·Rthj ...... @ 

.If)\.- 7, Jtl ;I;~':ij:-m-titJm t:~T Q Bifr", t:./:I:;«1""+5tt: 

ftPBifr,,'1Jo.:t 0 ht.: t ~(7)1It1Jt;l:., @A(7)J: 7 ~:'f 
feJ11:: 1" ~ ;I; To 

t Pave=PD- ......... @ 
T 

n+l :ffi:13(7)/f)\,-7,~TBif(7)~1l'iAiiIiTjn+l t;l:.@ 

A1"-9-.:t0h;l;To 

Tjn+! = ~Pave+(pD-Pave)r(t+T)+PD'r(t)­

PD·r(T)} Rthj+Ta 

= ~D+(l-D)r(t+T )+r(t)-r(T)f PD' 
Rthi+Ta ...... @ 

:::: "C\ Dti·r.:z.-T -1 It=t/T ~~ L;I; To 

®~~~~~~Tj~*~L~~~, ~mAn~ 

n PD C:.It~ L -C, ~~i1ii~'i 

D+ (I - D) 'r(t+T) +r(t) -reT) 

= ret, D) ...... ® 

O).It$ ""('{5; < >d." t) ;I; To 

L t.: iJf "? -C, Tj (max.) ~ ~ iAEV')1l# C: lIiJ-t:: ~~ L 

t.:;t~1}. /{'J\.- 7,!!Ilj}]T 1.> :: C: t:: J: I), P D 0) l/r ( t, D) 

1 

O. 5 

1 

0.0 5 
'-< 
~ ",. 

1 -
~ 
~ 0.0 

0.00 5 

1 -0.00 5 
10 

... 

n' ~O~ kl 

d.V 
6. 111 !-

J.~ ~ 

d. ~2 ~ :::: ... .... 
to 1~ l- V ~ -
J- ~ 

I--" 

~I-" ~ 
-10 4 - - -10 ! 
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fifO) An ifiiJ~~ t >d." I) ;I; To 

~5~.~~~~~~~tA1~+0)~~C:L-C 

'ftffl ~ tL -C ~,1.> GaAs $1\- LED (LN66) (7)m~~ 

il.t~tlf;tJt r( t) O)iR'J~1l (D=O) :B J: u"D=0.01-0.5 

(7)1lt::M-t1.>®~-C·~Tr(t, D)O)IT.1l~~ L;I; To 

t.: C: .z,;r, t =10 ms, D =0.1 (7)/{')VA An~ftfo 

t::ML-C, r(IOms, 0.1)=0.143 t>d." t) ;l;TO)-C', 

PD{max.) = :'~43 = 1.12 (W) 

;I; -C'ff:§""('~ ;I; To 

:: 0) PD(max.) '::ML -C ~61::~Lt.: LN660)IFP­

IF' VF *f'~iJ' t" lIf:§)IIJi"itii1t;l;f31( ~ t, h;l; To:: 0) 

;t~1}, _NlHHtfo'iVF(max.) '::>d." I) ;l;Tipt" /{'IL--

7, lIt:§)IIMliilt IF (max.) =460mA t:: >d." I) iTo:: 0) J: 
I:: L -C*~t.: LN66 0)/{')vA~lii~/{'7;J -? t:: L t.: 
ff:§ •• iilt-f.:z.-T-1.1t*f~~~7~~LiTo 

:::: ""("~t.L -C1~t,tL1.>/{')\'-AlIf:§)I!fl.ii1t'i, ~T 

V')~Bslil1l±Jn:M L -C C:·O)fM~V')/{')vA)I!fl.iilt;l; -C'1IEt' 

:§~~1.>~~~L~tO)~To ;I;~, LEDV')~~~ 

~iJfllf:§~1m i1'J ""( • .1.l "? -C t. -Ij"- ~tilfEt:: J: 1.> liI1l:l$1 
~~1}:gFl):)1\-O)liI1l:l$1iJf~.z t, tL;I; TV')-C', ~.fiI1±~ 

i!Ft::m~ ~ tL -C~, 1.> _*/{')\'-A .ii1t1lt{..!:'imT:: 

C: li""(' ~ ;I; -It A,o 

~Iiii 
_t:::Ii 

10 10 2 

Panasonic 



;( 
0: 
~ 

l!5 ... 
~ 
r< 
~ 
~ , 

~ 
~ 

~ 

l!5 ., 
l!f 
{:4! 
;Ii;; 

Panaaonic 

5 

3 

0.5 

0.3 

0.1 

0.05 

0.03 

5 

3 

1 

0.5 

0.3 

0.1 

.III~~ 
:.1oi l. ... .., i" /' 

/ 
I/~ 
~ 

V 
I; 

l/. .....~ 

A ~ 

, 
./ 
0.03 0.05 0.1 0.3 O. 5 1 3 5 10 30 50 

IO~ 7.Jllillliili>llli'CfHl IF ·Vr (W) 

~ 6 IFP-IF'VFMi! 

/ 

PW=100ps . ---- Ta=2 5'C 
I"' ... 

1ms -- 1-·-1- ...... 
10ms 

r--..: ~ ~ 
lOOms 

Is r- ~ 

~'" - .... ~ II1II. 

~~ 

0.001 0.0030.005 0.01 0.030.05 0.1 0.3 0.5 1 
T:J.-T {!t 

1m 7 I~J"Atq:31i.$JIf-T.::L-7..,.ltMi! 
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1. 3 ,*".1* v - -If (7)1fJIHi 
1.3. ( I) it~to)ii'.1.i{ 

-*' ~f* v - -If IHe 1t Y -{ :t - F c fPlfJJH: ~mt: I: J: 
7.1~rgtJJ:b~~*-rTo ~rgtJJt:~t.: ') -r, JI\f(~?ifElit~~ 

O)1ttlth :bf:l1i*:iE~ a-ilil ~ 'd: P J: j ~~:iE l.. -rr ~ Po 
fflftn-loJi:l\Jml1JftJtl;t:f.]8!l, mil-1Itf±tH91.6V, tJJf'F 

1/jf00JIIli~f±VFli 50mAO)~il-, f.]2V-rT 0 VFO)i.\i\. 
Jtf*~,1Vd.1 Teli, :to' J: f -1.0 --1.5 mV/t -r'To 
~ 8 t: 1t te jJ -JIIli~iifE!f.f'i:!J: a-~ l.. iTo 

PO-IF 

Tc=25't II 

1 
/ 

~(B) 

/ 
1 / 

1 
0 ~ f--' 
o 20 40 60 80 

JIIIi'lllim IF (rnA) 

~8 :YtW:n-Ii.ii1t!lli~ 

10 

~ 
....--I--

1 

5 

3 

1 
0, 10 0 10 20 30 40 50 60 70 

7' - A iBl,fl( T c ('C) 
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~?ifE:b~. iI'l7.1'fiR (l.. ~ pfiRIth) H!U 7.1 c PoocIF-Ith 
I: l.. t.: :b" ') -ri«*''RB'.J t: 1tte jJ :bf~* l.. i T (~Jit.BXB) 0 

l.. ~ pfiR.l..J.-r-r·O) hf':b''d: 1tte jJ ti V - -W1t-r'ti 'd: 
<, ~1t Y -{ :t - F c fPl l § ~~1t (i.i, fftf!=lIJ"/f'tilii 
p) t:J: 7.1 to)-r-t(~Jit9XA)o l.. ~ PfiRIthliJ:~c!f.ft!J: 

!Ill**O)tJj-h!lllI'J,~,I::to'tt7.1=;X~5tf~*,~ (t l.. < 
Ii,':::' "JO)i«**O)x,~,) c L -r:iE~ L -r PiT 0 l.. ~ 

PfiRIthO)?jiJt{t(ff'lj:ti~9t:ff-T~ I'J, ;x 0) ~f* IJf 
.J}.l?hiTo 

Ith2/Ith(=exp {(Tz -Til/To} 

.:. ':'1: To li!f.f'Ij:iji~ c nf'li h 7.1 :iEtx-r', ljifftliK, 
£fll:J: I'Jf O)fiRti~'d: I'J i To ?.ful.~IJ{J:7.1 c, L 
~ ~ l fiR1tiifEIth Ii * ~ < 'd: I'J iTo ~ 8 ~Jit!iXBO)-fti'i~-J. 
a-:7.0-7'~~h#, 

.1 Po 
I]=LlIF (mW /mA) 

-r.hLiTo.il-a-~.L~~~lm~~I'J.te 

T7.17;j- r /~a-~T~5t:lt~:,eh$llqlj:, 

llq LI Po /hli = I]XO, 669 W!L, A=830nm) 
.1 IF / e 

-r'.ht:-hiTo .:..:.t: 
I] =6.626 XlO-34 J·s ,e=1. 602X lO'19C, 

li =3 XI010[em/s]lA[em]. 

-*,1jj!f$ V - -If1:~iifE a-iifET c f O)?.ful.~ 1J"J:.fi'. L i 
T 0 ~1f~JiIli~iifEO)~ ~ Ii, LEDO)Jj{-r'~«t.: ~ ~lJf 

~ffl-r' ~ iTo /f 1t.-:7. ~~ HI -j .t~il-, )!!~B~r,,'td 

lii«im/{ -{ 7 :7. Iba-m~1' 7.1.:. c I: J: I'J »':.i\0) J: j 

1:C1rff t:- h i l' 0 

I-h 
td=rln( -I -I -) 

- th 
':'':'(:IIi/{It.-:7.~im, di.:f1' I) 70)1.f1ffJ-r',2- -

3nsO)fiR-r'To /{-{ 7 :7.h a- L ~ PfiRItht:~ L < JR 
~ c )!!M;B~r,,' td :bf-l!o I: 'd: 7.1.:. c a-.h L -r P iTo 
~W.I:li, ON-OFF./:~ /i«*,'Ri'4:'d: c"a-~bbt.:*;g-g.-,¥-IJ 
~I: J: I'J /{ -{ 7 :7.*141J1'~~:iE t:- h i To 

1tte1JPoli, mJOO?ji~25·C O)-F-r'~;f.tC:to'J: If/{It.- /" 

:7. tJJ-f'F t:- i:tt.:.t~-g.I:~1f~-r' ~ 7.11tte jJO)*@M:I1i*:iE 
m-r'.:. h H}U -rf'1!ffl LiT c, Jiilit$! L t.: I'J, ~ft 

T 7.1'd: c'-f~~'i"t:b"~ L < tJ{hh i TO)-r',:I1i*1ttejJ 

Po W~ml:'if') -r-r t:- Po 
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1.3. (ii) 1EmJ:.o))i •• xJ(c!::.*.l1J~ 

-*i;f1* v - f a: 1IJ1'F ~ -It G~-ft-, AC1t~ A.( "/-T 

O)ON-OFFll#t:~1:-t G A)f4 71l!?1rf-r', -*~1* v­
f;l)tiLU.ltt G ~ C iJt3J I) ~ -t 0 j[;tI:ljJWiij~ll#t: tfl'll 
~~.h#3JI)~-to~~-r~~a:3~~IIJ@.~ 

1*0)~~*f'r1:a:-T.I. "/ 7 L, A/'e.{ 70) ~·-7 v~ 

)Vl"-*~f* v --tfiJt~*:U::~a::t -)\- L ~ P J: ? 
~~~~m#~Vl"-toj[;tI:ljJO).*:u::~a:~l-r 

~mL~-tc.&M.cL-rO)~na:t~v--tf-T 

"/ 7"O)~lliiiJt, fo/J!!tr..J~t.lH.a:~tt-rjjjlB~t:~ilL 

t.:I), %ftH~~-tG.hiJt3JI)~-to ~~t§fJl;l: 

.*:U::~0)2/3J-:'1.Tl:iliJ'h{> ~ c HfE~L~ -to. 
*:U::~l;l:Ji!iJIHliffil.5t25t: I: :fJ'lt Gfl-c'm:u:: ~ h -r \,~ * 
-t 0 i..!!5t iJt~ < ~ G t: ~ h -r.*~lf$j[;tI:l:tJ ;l)tfltT 
L, tJJ1'F~1HI iJt*IJ~R ~ h ~ -t 0) l", 1ilcP,~ t: +5i- ~!!ic 

J.t. iJt ~,V -C'-t 0 ~ M ,::'f'l! m ~14- iJ~'i;lc ~ S ~ \, \ fltl 1;1:, .It 
$Xtr..J:k ~ &9 O)lilcP'M&,H'l! ~ -rT ~ Po 

(Wtll 1150 X50X7mm' • t ~?) 
-*~f*v--tfI;l:lfY{m\,H*" ~~~I:J: l)~il-tG 

f&hiJt 3J I) ~ t" 0 Af*a:~1.1£t1L(500kn -lMO) a: 1[­

L -rO)m:t&, f'F.il'O)m:t&l;l:~'-f'~mg L -rT ~ Po 

of O)1&¥1l:, W, 1'F.f~-f-0)*~IW.II:.~;jm t m:V-c'-to 
31~mO)$~l;l:~*$O)f~lIJ~ c'-c'1W1I! L ~ \,~ t 0) 

a: '::'f'l!mT ~ Po ~~ii$~~7)v ~ ~iJt1f~1J-c'i"o 

AClOOV 

-*~f* v --tfO)~ilt;l:-*EB.::--r O)ii?~.J±I: J: -:3I-r 
t~~ I) ~ -to ;:: -r7\:a:7-A L "(T~po ~ t.:i[f < 
l:iiU'ht.:.~iJ' i? O)~1it)f)VA t~1l a:..!j.l.~-t 
0) -r, '!itj[;~T A ~ ;,- t:, A.{ 'J -T ;,- 7'''~, itjlJ.~ 

~ C'''littm~, ~?l7.( ;,- iJ' i? O)@ I) 16';;' ~ C':tc5i­
!!iCJ.t. a: tffl{p L ~ -t 0 ~101:7j(~:u::m~IIJ@.'WIJ a:ff> 
l ~ -t 0 ;:: ~ -r t:9(O) J: ? ~iE~ a: :fJ'P iJtp l ~ -to 

CD-*1i¥f* v - -11''1;1: ~ - I- ~ ;,- 7 1:lfY{1tlt"( .::-~ 
mT~ Po ~- r ~ ;,-7I;1:50X50X7mm' J.:J.J: 
O)At~j, ~t.:I;I:;::hc~.fiIIiO)~co 

®~~I:~!i~t~ ht.: ~.;,--t 'J r -r-*~f*v--tf 
a:~~';;', #0~lL~-to ~;,--t~I-ti7 

-A l -rT~ Po 
®1.1£t1LRl;l: 'j 7' 'J I- O))!fffl:!!icZ: l -rT ~ \'~o 

I) - t:~ a: l" ~ G t.: IH:iiiJ' < -t G ~ c I: J: I) 
1I!littm~ I: J: G~il bllt G t.: &9 -r-t 0 

®~~A'{·/-TS!;l:ON~*~, ;f-'lh-AVRjl;l: OV 
t:~~t.:~fm-r-*~1*v-fa:m~L "(T~\'\o 

®-*~~v-fO)m~a:.-tc~t, "~A.{ 

'/-T::;';!:ON)jj(~O)* * c L, ;ifl) ;:L-A VR j a: 
OVl:~~ t.:O) tfT~ ~ -rT~ Po 

R : 2000(LN9805), 
R : lOOO(LN9825K) 
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1. 3. (IIi) ~*~tt 
(1) A~ '7 r Iv 

~~'tf;f v--1f-ctt, + ") 7"0)£ ~ nIoJO)~;\'.lffii ilMIoJ 
T ~ -i<to) lX~t~ c L- -r J't#tJ.iH~ Hf/i1iX: L- -r p * To 
~O)~ffii~~OOlID~~~, .ff~ ~W%O)IXM$ 

a.-1f L- * To + ") 7"0)£ ~ (#t~~O)£ ~) I;l:6"Mj! I: 
J: I) ~Id: I') * T :li200-300,um-C'T a ~ 0)#1~~I;l:i!ll 

£I:.Jt«-r~~R;I:*PO)-C', hf-h'f-:J~ld: ~ ~:~ 

O)i!ll*~#tJiRT ~ ~ c hfOJ(j~-C-T a #tJiRt:l£L hf220 
,um, liJt1(GaAIAsO)}ffitJi'$n h{-3. 5, liJt1(1*J -C'O)i!ll~hf 
A c l,~ O)~~f* V - -Whfi!ll*A=O.BO.um-r--~tJiRU: 

~~, :lE1:Ei!llO)i!ll~q(~~-C', ,iIJ-E - F)x:~c Pll* 
T) 1;1:»,: 0) 3M ~ -C'T a 

L n 
q= T =2L'A =1925 

Tn-

~O),iIJ-E- F»,:~qhflt':lt~1t L- t.:~~, i!ll£A 
0)li:1t:it LI A 1;1:, J:~cO)19U-r·I;I:, 

I LI A I = O.BO,um ~4_2A 
1925 

c ld: I') * T a ~~f;f v- -If O)~J'tA ~ '7 r Iv I:Jl I;, 

h ~ fj!j!~O)i!ll~n.'~;6t ~ 0) LI A -C'T a 

(2) 77 -7 -{ - Iv F/~7' - /'(FFP) 
V - -W J't 1;1: + ") 7"f;;ll lID 0) :::: < ~+ ld: ~J{:l:ii\G :IJ' I;, n5c I±l 

~h~t.:~, @)tJi'~*I:J: 1'), ~1?;-I:~iirld:nloJl: 

t *.ld:nloJ I: t, ~ ~r.t;:lJt~ a.- t -t;, * T oFFP 1;1: 
-t O)~-f- ~ 1FT t 0) -C', ~ I3t a.- / ~ 7 :J. - 7' c L- -r J't 
53113t5}1!i ~illJJ:lET hl!f~ I;, h * To m~1ilcI±lI: J: ~ 
J't~~~ffla-t-t;" J't#.~O)liJt1(~~~~~~# 

P~'77-J FTfcN~U7"Jr'TfO)r,,'I:**h-r, Jj' 

7' Iv"'- T 0 ~1?;- H1tnJt L- -r P * To ii .. 'i..ttO)ifjIJfjp I: 
J: -? -r, iii'/11f 0) }ffitJi'$ 1;1: '7 7 -J F ~ 0) -t h J: I') ~ 
%ii1h < ld: ~ J:? {'PI;, h -r to' 1'), ~hl: J: -? -rJ'tl;l:, 
iii'/1TfI*J I:M t:)6~ I;, h * To M t;)6~5<'b*I;l:iii11 
fi 0)" ~ I:(t{:('f l, "~:IJ{-jf Pc r;Jj t; )6~:i:I;I:* ~ 
< ld:1')*To 1Xi<tI:tWPc, Mt;)6~l;,hld:< ld:-? 
-r, J'tl;l: '7 7 -J F /II: l.i1-1±l L- * T o~~f* V --If 0) 
~~~tl: !:lh -r 1;1:, iii'/11f 0)" ~ O)~:JRI;I:f.j~ -rm~ 
-C-T a ii1h1:l:l1J V --WLN9B25K~I;I:, O. 05-0. 06,um, 
J'tO)L-.i1-I:I:lL-:lJ~~ ~jf~~To ~1?;-I:.ffld:nIoJO) 

l! - 1>. 0) r.t; ht I') 1;1: iii'/1~J{:l:ii\G 0) ~liil: ~ill * To .!lild: 
~ -lj- /' F 1 -J +mm:-c-I;l:iii11Jf1 I:, *.nloJ 1:5C'b < 
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(19tl;t I! V - Iv 0) J: ? ld:) i!¥i!llf'Pffl a- t -:J t 0) :IJ~-~ I') 
* -tt A-O)-c', #tJiR~O)fRIJ~ (8 IJO) ~ c 1!-c-J't~i!llH§) 
H~lt ~'Z·~:IJ{-~ I') * To A r 71 7"~*1:1Iim a.-im 
T~J{l:ii\G a- ~~:lE l -r, t O)tf~5} t.: It -C- V - -W~. a.-~ 
t; ~-tt~1Iim$;g:r~A r 717°mm:t':lt-C'*.fUH 
- FO)ifjIJl~:lJt'f'+5tld: t.:~, JffitJi'$5t1!i~ ~ plHl 
-9<;5t1!i a.-m~B~I:f'f- Y) -:J It * T a ~ O)iii11~JjJroGO)~~ 

hti!ll£ I:.tt l -r #< ~ I: * ~ pc, *.fIH - F :IJ{-'f' 
~:lE~ ~-E-FCld:~.1?;-#~I')*To.!li-a* 

fIt-E- H.!liilr*~FFP)htf~1;, h ~ ~ c h{-lZffll::tJ'P 
-rm~ld:~d4-c-, LN9B050)TSmm:IH~1?;-0)J'tM t;' 

)6~f'f-ffl a.-#tJiR~ (7) Yfffiit.: It -C-ld: < fP.IJffii I: t~ffl 
l t.: t O)-C'JffitJf$iJ$i!ll~ I:~ L- * To 

~~f* V - -W(7)tf:\1JJ'tI;l:, iii'/1Tf 1:.ff~1IWnJt 
5t a- t -:Jiirt'i!fi J't-C-T(TE oo -E - po) a ~ h a.-*.fi 
J't1iX:5t c n¥.J{ ~ eel, fiJ't-f- a.-900@]$~ l -r, ~iir 

fiJ'tliX:5t a.-lJI:i~IjT ~ C, -t (7) iril 1;1: -iIIlt: I: -!!" 0 I: 1;1: ld: 
~ *-ttA-o ~hlitf:\1JJ'tI:§r.~~J'tIiX:5th{-I%*h-r 

p ~ t.;. ~ -C-T a § ~~J'tIiX:5tO)~Ij1?;-IHl:J't~ I: J:-? 
-r~ 1'), v/' 7:-o)NA:lJt'j' ~ P I.tX+~ < ld: ~ * T 
(*. /~rntiiJ't.ttl;l:*~ < ~ I') *T)o *./~rnt 
fiJ't.tt1;1: 1:I:l1J 4m W -C. to' J: t BO -C-T a 

(3) ~~,¢.\~~~ 

~~f* V - -IfO)#tJiR~l*Jtfll-c'O){i*J'tO)~fftmi!ll 

ffii 1;1:, iii'/1/11:~i1inloJ I: 1;1:, J't.x. i, Iv:¥, - O){i* 
nloJ c ~i1i~T h~, iii'l1Tf I: IfZ-ffnloJ I: 1;1:, -~It: I: 
~rnt~~~~*-ttA-o ~O)~~, 1±l1JJ'tO)*.nloJ 
0) l! - 1>. '7.x.1 A r :IJ~, J'tI±lMf;;lllID J: ~ LIZ t': It I*Jtf~ 
I:fftilt L- iTo ~rntnloJO) l! - 1>. '7.x. 1 A r 1;1:, J't 
I±lMf;;llffiil:{ftiil L- * To llP -t;,~~'iJBt~J'tg:r{,·:IJ{-*. 
c~rntnloJ~~ld:~#~~~Cld:~*To 

(4) t#Eif 
~~f*v- .. tfa.-rntim~U1JL-t.:c~, J't1:l:l1JI;I:,z·f­

l t rntimB~-C'ld: <, Bifr~'O)~:~ c l-r~1t L- * To 
~ (7)~1t(tf:\ 1J (7) VOl I;, ~--)i.Jt V - -If O)t#Eif-c', f13Mt#E 
if3~I3tRIN(dB/Hz)(Relative Intensity Noise) -C-*­
h~h*To 

RIN 
(LIP) 2 1 

P 2 Llf 
(Hz -1) 
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) 
;::;:: I:Pl;:l:@:im:"U}JI: J: ~IJl:t{;JJ'tlli::h, LlPl;:l:J'tlli::h 

C') ~ ~ ~", Ll fl;:l:iJlfiE*~I\Jj-c'T 0 

SiN = - RIN -lO)og Llf 

1.4 ~Jn~T 
1.4. (I) * t- t-7/,~A~(1)~JJ.I$! 

* I- I- 7 / :/ A 7' C')~*@]~I;:I:, «- A M1i5c(-ffl 
p ~ h, :J'tA::h I: J: V) :J't~im:iJ{im:h ~ ;:: c a-fiJffl L 
-r$l.1i1J a- 1" 71 7'1- ~ C') hLJiJ~fi';]-C'T 0 1:Zl1ll: * l­

I- 7 / :;' A 7' I: J: ~ ~*B~ i~d~lli@]J!H:ff- LiT 0 

(a) I;:I:AMJ'th"A -:d.: C ~ * I- I- 7 / :;'A 7' C')lli::h1l 
!±VoiJ""L" v «)J.,. I:, -1J(b)t;:l:fC')~t: "H"v« 
)J.,.I: ~ V) ;t To 

(a)C')@]~-C'I;:I:, VoC')1lh{* I- I- '7 / :;'A 7'PTrl 

C')* /1I!±VCE(ON)C, *~C') 1-7 / :;'A 7' Tr 2C') * 
/ 1I!±.VBE(ON)C') = --:JC')~!±-C'iR:xE~ h~C') I:M L -r, 
(b)-C'I;:I:Vo t;:- RR,!:: R. C') -, --:JC')~trtl:'.t..., r~ft ~-t:t-3 

;:: c h"-c'~ iTo L t.::iJL ? -r, (b)C')ll j iJ" 1-7/;/ 

, , 

~ "H" 

74 -;" 1) -;(TTL 2.0Vmin. /40pAmax.@ 

A 7' Tr2C') A v ~ 3,)J.,. f-:' v«)J.,. a-~{t ~ -It ~ ;:: ch"1:' 

~, @]~~lt~tC') § E131Jt iJf:k ~ < ~ V) iTo e: ~ 1:* I- I-
7 /:;:A7'C')f&~I:, l~-0l~-0~ OOm@]~~*a-frL-r 

1fHBl!:l'!@]~iJ"m*Jf ~ hiT h", A::h1l!± l~im:I;:I: 
~OOm@]~~*I:J: V)~~ ~t.::W'J, * I- I- 7 / :;'A 
7' a-;:: h ~ C')@]JEfi**c @:*-i5T ~~1!JI;:I:i.t~iJ"'Z'~ 
c ~ V) iTo (* 1 ~~~) 0 

Jm.'iltI;:l:l:Zlll (a), (b)C')1~~I:~iiIi.f.!ll.@]JEfi~*a-m*1t-t 
~ @]~ffIJ!Vt Hll PiT 0 

Vee Vee 

IHtl Re 

Vo ftAtJ --of; I- I- '7 ;,. ',- R. 
:J, 11 PTrl I. t--1W'I'''"'i... 

RL 

(b) 

7, V -;" 3 )J.,. F'i~:rf /1ll:iT,t 

"L" 

VIH=:,2AV O.8Vmax. / -1.6mAmax. @ V1L=OAV 

74H -;" 1) -;(TTL 2.0Vmin. /IOOpAmax.@VIH=2AV O.8Vmax. / -2.0mAmax. @V1L-OAV 

74L -;" 1) -;(TTL 2.0Vmin. /IOpAmax.@ VIH =2AV ,O.7Vmax. / -O.18mAmax.@VIL-O.3V 

74LS ~ 1) - ;(TTL 2.0Vmin. / 20pAmax. @ VIH=2.7V O.8Vmax. I -OAmAmax. @ VIL=OAV 

74S ~ 1) -;(TTL 2.0Vmin. !IOOpAmax.@VIH=2.7V O.8Vmax. / -2.0mAmax.@ VIL=O.5V 

,Nch. MOS Jm~ TTL::r;; J~-r7')I-(Fan In=l) 

CMOS 1 /2VDD 

::J ;n~v- :?~fflIC ;1"1) .:L-.l.I::J: I)O-Vcc(7)~rm1"fH~:0)1ll:1±1::8ll:1Eoril:t 

~7/:/7,:? -O.7V l-lOOpA 

1.4. (II) * Hi-(:t- t'(1)'ffJJ.l5:! 
* I- 7'+1 *- 1-"1;:1:* I- I- 7 / :;'A 7' C.lUxT~ c 

lli ::h 1IiiU" + e: p t.:: W'J, A::h l' / ~o - Jj' / A C') fii'i p 

FET~tIlI$M*C')fii'ip@]~a-fflp ~·Z'~iJ".tJ V) iTo 
\ZI12(a)I:Y:;' 7' )I.-B~f~fflit;c L -rFETHflpt.::-

f1tla-ff-L iTo 
7 T p ~;rfi';]fiJ!m i~ c L -r C') * «7/7" a- m p t.::pin 

PDC')~*~lli@]JEfi a-1:Zl12(b) I:ff- LiT 0 *«7/7" 
C')*-7°/ )1.--7""/1 / a-A,'JlIHi1Jf:J1La-Rf c T~C, 
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*« 7 / 7"@]~C') A::h 1 / e - 7'+ / A I;:I:Rf/A -c'*h 

e:h, ;J~'iltI:'J'~ < -c.~ iTC')-C', RfCrJJjWa--§V:lt 
f'I:pinPDC')lh ::h1lim: a-~!± I: ~~ -C' ~ iTo 1j),i 

~II:CflHE~/l1j.rI:m-c',Rf c *iI."",1!Jh-lt -rail'xE~Cf' 
RfC') / 1 X 7 -( )1- 7' C'){;h ~ a- LiT iJ", fPlnil't:r.t~ 

Bil'r,,'h"illiJ~R e: h ~ C')-c', m3il:1!Jh-lt-rCfC')flil a-iR: 
:iE LiT 0 ;:: C')1-tl! I:.J...::hJ't7?f l0 6fft i -C'~{tT~;:: c 
h' ~ *«7/7" c L -rM~~~1JAI: L t.:: tC') tm 
p~hiTo 



VD 

VO=I" Rfl 
(a) FETf;j!1fj (b) * /'{ 7 /' ~ffffi 

~ 12 *Hf-(;t-I'Q)~*flWI§]!8 

ffl ~ ~ 1t ~ ::r 

1t1)-'C::l / 
LN66, 

LN166 

LN66A, LN66F, 

LN51L. LN151L 

1.5 ;)'{;t.l**.:r 
1.5. ( I) ~*, ~7t$TO)lIUEtMh~t.>-tt 

¥E:J't7"1':t-F, ;td'r7:/~"A>', *r7"1':t 
- r" a:- m p -r:J't1ti: A l' ';; T, :J't I) .:c::J :/, * r -!: :/ 
~, f~~~q~~~a:-m~TQ~~, -!:/~~~ 

ff}tl(, ~:J't-~:J't~.:rrIU§., ~C:J't· tlfilnlt#'/'':I: ld: c: 
a:-~!tL-r~:J't, ~:J't~.:ra:-;.!tlELiTo ~21:{i: 

~(f,J*!l.l;;.~:h-ttf7a a:-m LiT 0 

'1: 1t ~ ::r 
LN68 PN313, PN313B, PN323 

PN323B. PN328B 

PNIOI. PNI07. PNI09L 
1t1li:7- -1 "/T 

LN52. LN152. LN172. LN122D PNI08CL. PN330CL. PN331CL 

§ fJJ1:li .'i':i. 7J ;I '7 (AF) 
LN64;LN155. LN172. LN182- (SC) 

LN184. LN189L/M/S, LN671 

::l /)~7 r:r 1 A 7(CD) 
LN9705/D/P /5/P5 

<::7'*7'17-7 (VO) 

LN54, LN55, LN58 

LN57 
*H::/~ 

LN68 

LN62S. LN162S 

LN122D. LN126D 

M~7'-,>,1)/7 
LN125D. LN145W 

LN124D 

LN181. LN183. LN181LA. LN186H 

1.5. ( il) 1J!Jn..t.O)m*,a 140 

12 0 ~~I:~:7't~.:r, ~:7't~-r-~* r -!: /~a:-iRJEL, 
~J8:JJJ~8:'s@]~ H~nT Q J: l'~7.:E~*lJi: a-;7( I:m L 
iTo 

~ 100 

(1) 8:'s 1J 1\[ifrl:, lIli'1\[ifrl: 
~:J't7"1:t-F~A1J1\[~b~~~*rr7:/9 

A >'~ili1J1\[ifrl:lc~~JEI;l:, ~*JE*I*.JI::j:,,'P-rl~ 

*f1i~'H~fl, jrt7i1f:t.a:mRL , *~I:~*1tT QJ!Bll@] 
~~.:r~*f1i, @]~~~, fJJf'FJJllmi,\lJl:~lBlm ld: c: 
l'i*JE~ tLiTo 1Zl13(a), (b)/;l:* r-l: :/~~8:'s1J 1\[ 
~:j:,,' ok ~1Ili'1\[ifrl:lcEo ~?,\lJl:t#'li l"T 0 
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0 

PN312C, PN312D. PN322D, PN3105 

PN3107. PN3108. PN3112. PN3206 

PN304K, PN324E, PN3405, 

PN3610. PN3624K. PN7601 

PN150. PN154. PN158 

PN147 

~N168. PN268, PN268-(NC) 

PN120S. PN202S 

PNI08CL. PN330CL 

PN116. PN335 

PN334 

PN331F. PN332F 

Ir -20mA .k±:. Vcc=IOV 
I'" ~t ONIl04-

/ ONIlo31 

/ONll02/1~ ... 

/ 
V 

, 
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10' 
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4: 10 

-=-
• 
3 g 10 

..!:i 

j)!S 10' .., 
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ONllOY 
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/ ~ 
~ONlll02 lll03 f llO5 
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_I~r I 
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JjJIHliJ.1f Ta ('0) 

(b) 1li1llm-iAlJi:1'if1i 

Iii! 13 ;1; "i!::,"ftO)ilJf~1! 

Ic, ICEoO)i.ffi!.Ii:*f'/1:Ii, ~~O)f~Jfj,:~n, -rMHdt 
~ ~~'-?1- c L.. * To *f t:IcEO 1;1:, ~i.ffi!.1'Ict:.lt""-r~ 
fl"(-' ~ ~ Ii c"j' ~ < -r t, i.ffi!.Ii:1::Jf- c c t I::t~1JOl, 

;1; r r'7 :/ Y' A '71'65t 1'I;I:~i.ffi!.~I:.lt«-r2m~lt, 

'/ - I) :/ r :/ '7 1 7'1'Ii 3 m~lt* ~ < IJ IJ * To 
;1; r r'7 :/;:i'A'7 o)hFElii.ffi!.It1:-1f. c c t t:m1Jn L.. * T 
il, ~1t'/1;;j-- r·O)~1tl:l:t1Jli~I:i.ffi!.Ii:1::Jf-c c 
t 1:ftj;rT~O)1', ;1; r -I: :/-lj-c L.. -rO)i.ffi!.Ii:~ftli 

;f§~lCb~H:.t "? -r ,j' ~ < IJ IJ * To 
;1; r -I: ;..- -lj-O) ~-fr, 1I-5L1t;Qf~~p c ~ S/N.ltli, 

Ie/IcEo "(-'Ii IJ < (Ic+j~&1t)/(IcEo+j~&j(;)-r'h IJ , 
M£ L.. p5kf4c IJ IJ * To j~&1tO)'*'H:1lJ:j <,'!~~, 

~1t~-=fO)~~iI':I*~ l-rj~&1tO)A I') I: < pm 
~I: L.. t~ IJ, ~1t~-t- ~/f )VA~tIJ L.. -r1tffiiTc j~ 
&1t H2?jJIJ L.. t~ 1'), IiTfl:iJ ,oj r 7 -( )V 1 ~ Jfj p t~ t) 

L.. -rSNJ:t ~ 1:11 ~ .f-~~~ ~ IJtthliJd: IJ * -ttA.o 
&M1t~"JfjT~&M.*r-l::/-lj-O)~~ &M 

~f:4>-O) h ~~-frc IJ P~-frO)l:I:tbJt;QfSNJ:tc Jd: I') * 
To &.t~f:4>-O)Jd: P~-frO)l:I:t1Jli, tJI!:mtJ'.Jt:li~ 

1t~-t-0)IfiHt7ifEIcEo C fj'i] t: fill: Jd: J) * T ;Qf, ~ ~ I: 
Ii, j~5L1t~JiB!10)&.tl:.t ~ tltfJIc'IiIcEo.t IJIm 
]..:1,1:* ~ < Jd: IJ * To:: O);I;#h-fr(1' S N .ltli Ic /lCEO 
"(-'I;l:1J <, (Ic+Ic')/(Ic' +IcEo)"(-'h IJ, @]~~~$tl: 

~L.. -rI;l:+~I: ::0)':: c ~~~ L.. Jd: IthliJd: I') *-tt 
A. o 

(2) * r r '7 :/ Y' A 1 0)""- A~-t-O)f~p1.1 

;1; r r '7:/;/ A 1I;1:-~I:""- AM:Ii:lc"(-'f~Jfj L.. * 
T;Qf ,i.ffi!.li:tIII1'l0)~'-?1-'/1:, / 1 .7:'*;f~Jd: c'IJ~'~'-?1- Jd: c ~ 
1;1:",,- A~-t-I::IJ£#i:, ::I :/T:/-lj-Jd:c'M~AT~ '::c"(-' 
&~"(-, ~ * To ""- A~-=fl:1ifiA T ~:IJ£#i:flli,j, ~ 
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p~. l!f1l[iifEto-.tlf::I v 7 '711[iifE;Qfili!l(P L.. * T(fl{II4 
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"(-'1:iL;f§~ H§tl:l::l T ~ ~-fr, *f ':r.t1!F~'li ;Qfm.J} c IJ 
t) * To 1Z1151:r.t1!F~fl,'-~filj:lJ£#i:~'/1:0)-19tl ~7R 

L.. *To 



tr-IcE(L) 
100 

Ta 2 5'C 

50 

I' R .. =lkO 
30 

~ IJhUJ~ 
0 

5 1111 ..... 1000 -
I-

~~,i,58 

I 1~ 
0.01 0.1 10 100 

7'I:"lltim ICEI!.) (mA) 

(4) ~tI:'.~mN~O)~~!$·IXM!$ 

~tI:'.fo/)f;$:il, ~P~~7"7 AT '"j '7 iJ - F lj ;::0) 
J:"5 I:, J'ta- ib Gf~&~~T Gfo/)1*a-~tI:'.T G 1:1.:.1:, 
*f t:iJ:~ iJ",Q;,~ -C'T o~J'tBij:c L 'i>J'tBij: O)tI:'.1:J.lt -C' ib 

G SN lto), ~!!-7-A a- tel: L t.:@]]?g:lE:~O)~~:lE: 
1i~'~ c lj t) ;I: To 
~~jf~* r-l::: /'-tj-t.:.l:~· ~J't*-rO)J@JlIt mJD*~ 

O)*~ ~1:J:'?-rSN.l:tiJ"~h GO)-c', -C'~ Gt':tt 
* ~ pS N.It iJ"1~~) h G 1\'"/ y' /' '7·~~~tiJ"*t1J c lj 
t) ;I: To 1Zl161:~~Jf~* I, -l::: /' -ITI:J: G*JX:c /7 A 
T~'7iJ-Fo)SNltO)lt.LkM*a-fflL!To 

30 30 Vcc=10V 

00 5 10 15 20 
V-Ail (@]) 

(a) **(45kgJ:ft~) 

S 
N 25 

~ 
~ 
7'1:' 20 
II!; 
/ 
~ 15 
H~ 

~ 10 

~ I=T==::::J 
!t 5 

0 0 10 20 30 40 50 
V-Ail (@]) 

ON1110 

(b) -:17:J..1-) '7' iJ - HO.Smm) 

-431-

IXMJf~* r -l::: /' -IT t.:.l: , ,,*m: I: J: '? -r~~~&0)1~ 

o hMe.lW£iJ(~hGo)-c', f~FIUdlj:(*ft:IXM~1*! 
-c'O)He.IW£) a- ~JJ: L -r, ~ • ~J't*-rO)~~*~fiI& a­
~~:lE: L lj tt hl;flj t) ;I: -tt Ao tl:'.1:J1l[mE-He..*f11:O) 
-Wd a-1Zl17 I:ff\ L ;!: T 0 lX.t~* r -l::: /' -tj-O)te.:t.}1l[ 
iilit.:.l:lX.t~1*0)&W*!I: Il,IfltWdT G O)-r .. tl:'.1J~ 

iiliO)~.filIi t.:.l:lX.t!$O)IlJJlIllj fI~B~-r-T'G 0) iJL~ 
tr.J-C'To 

10 ~~:--+--+--+----i 

5 

2 4 6 8 10 
if! l1li d (mm) 

ail 17 W::h.ilIl-m.!lf1! 

(5) ~tI:'.~1t 

~J't*-rO)JWmH:~'kpA I) 'J r H~1iX: L /;:.7 A '7 
a-~ftlt G c, tl:'.1:J1l[mEI.:.I:ffi;rT G iJ(, ~tI:'.~1t a- _ 
*ilJml:itclbG'::ciJf-r-~;!:To AI) 'J rilJmiJ(O.5~ 

It;!: -r-t.:.l: -7 - A O)IiX:~-r-PJfj~-r- ib G iJf, ~ 0 I: itp 
~tI:'.~Ita-~,~c T G;I;I}~I:I.:.I:, * r .L'"j -T /'7"110 
I L t.:~ji,A I) "} r ~iJ'7 A 7 A '7 iJ(~,~ c lj t) ;!: 
To 

1Zl18(aH: 1.:.1: A IJ 'J r O).;b ~:liI.;~ c Jj: v't~Hi'C7)~~ 

~*r-l:::~~(*r1~~7/~)C7)~.tr.JJj:.ili 

{M:li*f'Ii~fflliTo .iliMttl;j:, 1l:J't~-rJWITiH.: 

l&1t!tt-:.7-. IJ ';I r~lii!':!l!l'.l:tWdliTo 1Z118(b)!.:I;j: 
litMJf;* r -l:::~~l'A I) ';I r C7).;b~t~{}C ~:v,t~{} 
C7). ili 1M: li *f'i:1J: WU ~ ffll iTo 

Panasonic 



100 i 

80 

20 

100 

,80 

~ 60 

;t;! 

iii 
-R 
£ 40 
:Ii< 
i! 

20 

~JoJ i' ~ I\J 
1\ 

~ 
I--

\ 
I--

f-
I 90-10% 

1 ONl102/1108 1. 2mm 
2 ONl103/ll04 O.6'mm 
3 ONlI05/1110 O. 3mm 

f-ti· l\ "- r--.. \. 

I 

2 3 4 5 
~!' ~ d Imml 

~ 18 (8) ~WfiZ.!M1i 
(il)!!lj~* l- -l!::'---lj') 

i 

6 

'If--- , - 9~% ~ ON2152 
I:A I) , I- 550,um) V x~~!lll~ 

X=O 

ON2152 

ON2152~ 
IF=20mA 
Vcc=5V 
JlfiMd=5mm 
St!!l;~5Omm 

i 10% 

0 o 2 4 6 8 10 

stftlll:ilX (mm) 

~ 18 (b) ~WfiZ.!M1i 
(BtM~* l- -l!::'--:T) 

- (6) ~ IfIJ 
~:J\:;?7'1;;t- r'!;l:jiUtB#f"H: c t t::J\:;/:l:ttJilhf 

i.1'~ntGfij:rl-r~<*i=,/,1:~t-:Jt.:bb, ;f; r-!::;;-ij­
O)ili:n1l!ifrE tffi:r i.. iTo' ili:n1l!mEntMW!fIi0)50% 
t:ffi:rT ~B#r,,' ~~1ilJ c :U::~,Th!;f, *f.JI0nB#F",!;l: 
7 1) 7 L -r p ~ 0) il~lI&af.J~T 0 0019 I: {-t*af.J ~;f; 
r -t;; ~0)*lB#~1t*i=li ~m LiT 0 i t.:, ~. ~ 

:J\:;~-=fO)~oont:t~, ~~. ifll~c'~t5h~cili:n 

1I!ifrE v '" Iv nl'ffi:"F T ~ O)~, lfX1tJipJfO)~c!t.nt~,~ 
c~VJiT'o ;f;r-!::;;-ij-O)*I:I;l:, ~.~:J\:;~-=f0) 

WJoolmt:J~~ ~ if '7 Af&~iJ /{- Lt.: IWm?71 7"0) t 
O)tJ)VJiTo 

~'iUl: J) t.:"'? -r Ii, J::~cO)':: c ~~~jil: ,t.,'p -r(if! 
m T ~ ~ . ~:J\:;~-=f,t." J: LJin '7 :;/ ;; 7' 7" - A *~~f(, 

it.: I;l:-t ;; -ij-O)£fj ~ilt:u:: LiT 0 fIJIB;fI:, -t;;-ij-

~ili@~0)~~8~U~fflTQOOill@~~-=f~~ 

1/), @~7EIi~~7E LiT 0 

100 

~ 80 
;t;! 

~ 60 
£ 
:Ii< 
!Ii' 40 

20 

o 
o 

-432- . 

typo 

0:>11102 --~~max. -- ---. ........ _---
llIin . ..... 

Ta=25t 
I.=50mA 
VcE =10V 
:>;=30 

~ 

103 

IF.\' r.~ t Ih) 

~ 19 * ~ of! :---ttc1)a_~it .. i!. 
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2.1 ~;tC.T(1)~m 

2.1. ( I) AJmLEOOJJDJft 
(1) r -( A 7" v..,. r...V')litffl 

}~J~j'tLEmt A TV:t, ~ r:t t;t C'V')~fj~~l.RV') 
_ 1i!!.(: 7 :;':t V') 7""" '" )v~~IIJl, T - 7' 1,,<1 - 7"V') T-

7"V')~il:ft~IIJl, ~.fL~l.RV')/f ';r :7 ft~IIJl, 7" V - "'V') 
A I- 0 ;f,j't~t;t C'V')ffl~iJfJ) I') * To ~**!l:LED,;I: 
*~V')lii~l.RLED(:1f~-r-, EltJJ$V')"" ;.oq., ~ 

¥~t;t c'V')OA.~V')*ftJt*~l.R~~~J'tA""';rTt;t c' 
t:litffl ~ h * To 
~.!l:LED';I:.-r?$-rV')j't~~EltJJllIit1'C., El~ 

$V')T-~7~~ EltJJ$V')~.U~, ma •• i 
~'~cT~/f"" 0 ';r 1-7~7"V')ftffl(:tf~hh*To 

~1f-litfflV')-WlJ c l-r~~,~V')?J1fT~ffl1lJl;f,?, ~ n 
~1}~1I[~.V')ai}j~1.R (:litffl ~ h -r ~ ~ * To 
~*~~~-r';l:NCIfF~~~TVV')T l' ~;;t. )v~ 

1.R, iJ - A T V :t V') :7 0 ';r :7 :f.J J: (ffflJiBt~~~, a 
'::;-iJ '/ ~?' ~/\ ~ r -( ~~V') '7 -( ~ 5' }v~~~ c'l;: 

ffl~'t:,tL -C~'*To 

(2) tJf l pJitffl 
{IUl:9<::V') 7"7 AT ';r 7 7 71 /(iJflli~l. FA.g, 

OA.ilf t: :f.Jlt .s ~ifi.V')j'tfi*ffl c l-ri$It!l:V?ffl" 
jHi*. 1!i~ft. ifliV 1 ;(f!:I:t;t c'iJ' G1t7 71 /~ IJ 
~ 7 V')~A.iJfmRc t;t -:> -rp * To 7"7 AT ';r 77 
71 /( (0. 15dB/m;660nm) V')fg;fl:9<::b.:l I:RJ'tT ~ DH 
WHiV')ii1Ii**!l:GaAIAsLEDiilfflT9C, L~lJfmJiBt 
~fd;l: 5MHzJ-:J,l:-r-. 50mJ-:J,l:V') 7 71 /~fi*iJfiif 
fj~c t;t I') * T (~2(a)0 

-fV')1i!!.V')*'flPlitfflct..-r~¥*V')1v--Ij-fflJ't 

~. 7 7:7 ;/ ~ I) V')~lfJO'tiJf, 7"1) ~ ?' fflLED7 V 

-#J)~;h*To~j'tv~;(iff~Lk~l.f.~1') 

j'ti/.ijiV')md i~2(b)l:l.R l * T 0 ~.~V')~LE D 
imr~~:JCt: t;t G ~t.:~1J.ffl1 V - -Ij-J't~I;l:1itj't 7 
~ 7"1:ft 1'), T-r-(:~fflftiJftril* -:> -r p * To ~ G 
I:GaAsP/GaAs($)LEDilitffllt.:1I[-r¥.7"I) ~ 
?' (LED7"I) ~?') V')LED7 V -r...';r I-'V')DlJRiJf*~ 

ft l-:>-:> J) I'J * To 

LED i7 V -tl~t:-f*ft It:. v/'I;)1I1 ~ Y 7-?' t;l: 
It •• ~t;l: t c J: 1'), .I. 7::1 ~ V')iH!l:~l.R, Ell!lpfi 
V')*i!l~~M~~t;t c'(:fflp G h -rp *T 0 sfSV') 
m~d.~-r-&M~*i.~~~=7"7""I-LED~ 

IJ'~, ti~V')*f1'Jlfc i ~ iJ' l -r, 11Ut.V');f,?, ~ ~1.R 
~/J,~V')ft(t7'tA"" ';r T (:fljffl ~ h -r:b' 1'). ;/ I) ::1 ~ 
7" 1 :t - F c fj'i].~V') iJ'7 AM'.tl::LEDt;l:HV')@~ 

T.I- ';r :7 ~1I!ngV'))/&:=IC1It1lJj.tl:: 7" 1 :t - r' c l -r. 1.\. 
ilJ1I!ng1l!liit;t c· t:*'f l Pffl~ HM p -r P * T 0 (~11) 

LOI-I-----+----..r--t~----I 

~~~&V')~~~::1Ar7",/~V')~~. fj'i]-~& 

l:(:J;gtJJffl mCT ';r 7" c ~1.R~-r i-f*ft l t:.LED 
~Y~-~V')OORtmR~ :707:7~v/'I;~~­

?' c l-r~fflft ~ h -r p * To *~r -( A 7"v 1 V') 
~fflfttmR-r-. 16X16ii!ii~V')~*T-( A7"v1::L 

= ';r r (96x96mm) HJll.f.~-ttt:.. !£R~~i-iV')mpg~ 
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* - Fda ... 
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2.1. ( ii) ~~LED(1)$m 

iff-1~LEDitllA l' ':I T~it I) -'E::r ;; A..C7)r.c;fflC7)Il. 

iJ" ;1;" -t: ;; -lj-~:t 7' I- 71' '.I v - 5' ~1'fl/l:-t:fIJffl 
~h'n~;l:To 

iff-~LEDC7)fjtfflf9dC: l -rTVC7)it IH·::r ;; iJf iJ I') ;I: 

To VTR. AT v:t. :r. 7::r ;;. mJ!l.~. EltJr!li~ 

c'l: tit I) -'E::r ;; iJf~& l ~~iJ I') ;I: T 0 ~itg~t: 

I;l:pin;1; ,,?" 1':t - '" Hll.~f;-h-tt ~ .:: c t: J:. 1'). ~ 

i!~]It]( -100 kHz) iJfiiJfj~1"T 0 J~ )VA ::r - '" c ofh 
H~~T ~ 71' ::r ;; C7)fflffl I: J:. '? -r. T 1"' ;; ~, }viii 

JiU. ~:I;:~J€~ c'~~fj~ I) -'E::r;; t~fflft~ h-rp 
;I: T (~3(a),(b)) 0 

fJf l P/itfflC7)-~ 1:~r;f\JfflC7)iff-~J't:~r,M~*{~~ 
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~ :%; {-\':t-¥tfrJ ~ :%; {-\':u£ ~ :%; {-\':#£ ~ ~ {-\':~£ 

LN2l LN2l RPHL LN27RP LN29RP LN16l - PN304V PN340413405 

LN21CP LN21CPHL LN27RCP LN29RCP LN163 LN162S PN308 -
LN21CP-(L) - LN27WP LN29WP LNl64 LN64 PN3l1/KN PN3l07(N) 

LN21MC - LN30 - LN9707 - PN3llH -

LN2l RP LN21RPH (MEL4720) - LN9707P - PN3l3F PN3l3B 

LN2l RP-(L) - LN3l LN31GPHL LN971 0 - PN3l4K PN3404/5 

LN21RPTV - LN31GP LN31GPH LN9710P -
LN21RCP LN21 RCPH LN31GCP LN31GCPH LN9805 LN9705 

LN21W LN21WPHL LN31 GCP(u) LN31GCPH lN981OK - PN321C PN3104 

LN21WP LN21WPH LN32 - LN9815K - PN330F PN331F 

LN22 - LN33GP-(L) - LN9820K LN9830 PN3201 -
LN22(DT) - LN37GP LN39GP LN9825K LN9830 PN3205 -

LN22-(L) - LN37GCP LN39GCP LN123DF002 LN125D004 PN3603/H -

LN22S - LN41YP LN41YPH LN124DOO2 - PN3608 PN3l6K2 

LN22W - LN41YCP LN41YCPH LN125D002 LN125D004 PN3608K PN316C2 

LN23 - LN51FT - PN3611 -

LN23-(L) - lN51l T - PN103 PN10l PN330ClO02 -
lN23RP-(l) - lN61C lN182-(SC) PN110W PNlllW PN330F002 PN335-004 

lN23S - lN70 lN76 PNl12C - PN334-002 PN335-004 

LN23SR - lN120 lN122D PN204 PN207 PN335-002 PN335-004 

lN25 lN25RCP lN122CAl lNl22D 

lN25D lN25RP lN122l lN122Dl PN302E PN3l2E ON163l -

lN26D lN26RP lN123DF lNl24D ON2631 -

lN27CP lN29CP lN125 lN125D PN304C PN324E ON3632W ON3633W 

~ ~ ft~6'o *1 ~ (-\':ii'£ ~ ~ {-\':~£ ~ ~ {-\':~£ 

LN10 - lN122F lNl22DF PN268 PN268-(SC) ON3l53 ON3l33 

lNll - lN126 LN126D PN302C PN3l2C(N) ON31b2 ON3132 

LN11W - LN174 - PN302H PN312C(N) ON3163 ON3l33 

LN12 - LN182 lN182-(SC) PN3l6C/K PN316C2/K2 ON3l64 ON3l34 

lN12W - LN193(K) lN193HK PN316N PN3610 ON3302 -

lN13 - lN223CP - PN328 PN328B ON3500 -

lN20CP - lN223RR -

lN24 lN247RP lN323CP - ONllOl - MEl4744 -
lN34 lN347GP lN323GP - ON1103 ONl122 MEl4745R lN9705 

lN50 lN66 ON 11 04 ON1215 MEl4760 PN300 

lN53 lN57 PN100 PNll0 ON1106 ON 11 05 MEl476l PN303 

lN60 lN62S PN104 - ONll07 ON1215 MEl4776 ON3301 

lN6l lN182-(SC) PN105 - ON3101 - MEl4777 -
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~ ;f5 ~ ;f5 ~ ;f5 ~ ;f5 ~ ;f5 ~ ;f5 ~ ;f5 

LN0105GP3 LN138WP38 LN21 RPSL LN23SRP(H) LN260RCPP LN28R PX-(T A3) LN31GPX 

LN0105RP2 L>LN140WP38 L>LN21 RPSLX LN240CALF(U) L>LN260RCPX LN28RPX-(T A4) LN31GPXN 

LN0105RP8 LN142WP34 lN21 RPSlX-(TA) LN240CP LN263RCPP LN28RPX-(TA5) LN31YCPH 

LN0105YP4 LN142WP38 lN21 RPSlX-(TA21 L>LN240RCP LN264CP LN28RPX-(T A6) LN31YPH 

LN01201 ClQ) LN1451C lN21 RPSlX-(TA3) L>LN240RPX LN265RP LN28RPX-(T A7) LN320GP 
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L>LNOI203C LN15BP LN21RPXN LN242RCP LN265RPH-(TT) LN28RPX-(TT8) LN321GPH 

LN01301 ClQ) LN15WP LN21WAL(U) LN242RP LN268RP LN28RPZ-(TA9) L>LN321GPX 

L>LNOI303C LN16BP LN21WPH LN242RPH LN268RPX-(T AB) LN28RPZ-(TA 11) LN322114ALUN 

LN01401 ClQ) LN16WP LN21WPHL LN242RPH-(TT) LN268RPX-(TAB2) LN28W AL(US) LN322GP 

L>LNOI403C LN170WP38 LN21WPSL LN242RPL LN26RP LN28WP LN322GPH, 

LN0151223UN LN173WP38 LN220RP L>LN242RPX LN273RP LN28WPP LN322GPT 

LN015184UN LN1851C LN220RPH LN242RPX-(TA2) LN273RPH LN29CP LN322WP 

LN01801 ClQ) LN1861C LN221RP lN242RPX-(T A3) LN273RPX LN29CPP LN324GP 

LN0202193UN-l LN210RP LN221RPH LN242RPX-(TA4) LN273RPX-(TA2) LN29CPX-(T A3) LN324GPH 

LN0202GP3 LN21 ORPX-(T A2) LN221 RPH-(TA2) LN242RPX-(TA5) LN273WPX-(TA) LN29RCP LN324GPL 

LN0202RP2 LN210RPX-(TX) L>LN221RPX LN242RPX-(TDA) LN275RPX LN29RCPP L>LN324GPX 

LN0202RP8 LN210WP lN221 RPX-(TA21 LN244RP 

I 

LN27 5RPX-(T A3) LN29RP LN324WP 

LN0202YP4 LN211 RP LN222RP LN244RPH LN275RPX-(TT) LN29RPL LN324WPH 

LN0204GP3 LN211WP LN222RPH LN245RP LN275RPX-(TT2) LN29RPP LN326GP 
I ~020..tI:!D:? '1..,1")1'"11'\1'\ LI"",,,,,,,,,r I IN..t4,:,t(t''H L>lN276RCPX LN29RPX I LN326GPH 

LN0204RP8 LN213RP LN222RPX-(TA) LN247RCAL(U) LN276RCPX-(TDA) LN29RPX-(TA) LN327GP 

LN0204YP4 LN213RPP LN222RPX-(TA2) LN247RP LN276RPX-(TA) LN29R PX-(T A6) LN327GPH 

LN02102C68 LN2152C13 LN222RPX-(TA3) LN248RP LN276RPX-(TX2) LN29RPX-(TX2) LN328GP 

LN0401GP3 LN2162C13 LN222RPX-(TA4) LN248RPH LN276RPX-(TX3) LN29RPX-(TX4) LN329GP 

LN0401RP2 LN216RP LN222RPX-(TX5) LN248WAL(U) LN277CALX LN29RPX-(TX5) LN329GPH 
LN0401 RP8 LN216RPH LN222WP LN249RP LN277RPX LN29WP LN330GPP 
LN0401 YP4 LN216RPH-(TA) LN224RP LN249RPH LN277WALX LN29WPP LN333GP 

LN0410CP3 LN217RP LN224RPH L>LN249RPX L>LN281 RPX LN29WPX-(TA8) LN335GP 

LN0501142UN LN217RPH LN224RPH-(T A) LN249R PX-(T AB) L>LN282RPX LN2G LN335GPH 
LN0501199UN LN219RP LN224RPL LN250RAL(U) LN282RPX-(TA) LN2G-(TA) LN338GPH 
LN0501202UN LN219RPX-(TA) L>LN224RPX LN250RP LN282RPX-(TX2) LN303240UN LN33SCP(H) 
LN0501229UN LN21CAL(U) LN224RPX-(T A B2) LN250RPH LN282RPX-(TX3) LN310GP LN33SGP(H) 

LN0603GP3 LN21CAL(UQPS) LN224RPX-(TAB3) L>LN250RPX LN289CUQ LN310WP LN340CP 

LN0603RP2 LN21CAL(UQS) LN224RPX-(TAB4) LN250R PX-(T A) LN289CUQ(U)-(TA) LN311GP lN340GCP 
LN0603RP8 LN21CPH lN224RPX-(TAB5) lN251 CAL(U) lN289CUQ(U)-(TDN) LN311WP, L>lN340GPX 

LN0603YP4 LN21CPHL lN224RPX-(TX85) lN251 RCPP LN28CAL(US) LN312GP LN342GCP 
L>LN0801228UN LN21CPSL LN224RPX-(TX86) LN251RPP LN28CP LN313GP LN342GP 

LN086WP38 LN21 CPSLX-(T A4) LN224RPX-(TXB7) LN252RP LN28CPP LN313GPP LN342GPH 
L>LN088WP38 LN21RAL(U) LN224WP LN252RPH LN28RAL(US) LN316GP LN342GPL 

LN 11231 07UN-A3 LN21 RCAL(U) L>LN224WPH LN252RPH-(TA) LN28RCAL(US) LN316GPH LN342GPX 
LN117WP23 LN21 RCAL(UR) LN226RP L>LN252RPX LN28RCP LN317GP LN344GP 

LNllCP23 LN21 RCPH LN226RPH LN252RPX-(TAB2) LN28RCPH LN317GPH LN344GPH 
LNllCP34 LN21 RCPHL LN227RP LN253RP LN28RCPH-(TA9) LN319GP LN345GP 
LNllWP23 LN21 RCPSL LN227RPH LN2561141 U NA4 LN28RCPP LN31GCPH LN345GPH 
LNllWP38 LN21 RCPSS LN228RP LN2561151UNA4 LN28RP LN31GCPHL LN347GP 
LN1251C LN21RPH LN229RP LN2561156UNAH4 LN28RPH LN31GCPHL(GI LN348GP 
LNI251C-(TR) LN21 RPH-(T A) LN229RPH LN2561171UNAH4 LN28RPH-(TA) LN31GCPSL LN348GPH 
LN1251CAL LN21 RPH-(T A2) LN229RPH-(TA) LN2561232UNA LN28RPH-(TA2) LN31GCPSS LN349GP 
LN1261C LN21 RPH-(T A5) LN230RPP LN256144UNA LN28RPH-(TA 11) LN31GPH LN349GPH 
LN 1261 C-(TR) L>LN21 RPH-(TD) LN233RP LN256166UNA LN28RPH-(TD) LN31GPHL L>LN349GPX 
LN1261CAL LN21 RPH-(TT2) L>LN235RP LN25CP LN28RPL LN31GPHL(G) LN350GP 

L>LN129WP38 LN21RPHL LN235RPH LN25RCP LN28RPP LN31GPL LN350GPH 
LN1351C LN21 RPL LN238RPH LN25RP LN28RPPN LN31GPSL L>LN350GPX 
LN1361C LN21 RPL-(TA4C) LN23SCP(H) LN25WP LN28RPX L>LN31 GPSLX LN351GCPP 
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LN513RAS 

LN513RK 

LN513RKM 

LN513RKS 

LN513YA 

LN513YAM 

LN513YAS 

LN513YK 

LN513YKM 

LN513YKS 

LN514GA 

LN514GK 

LN5140A 

LN5140K 

LN514RA 

LN514RK 

LN514YA 

LN514YK 

LN516GA 

LN516GK 

LN5160A 

LN5160K 
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LN516RA 

Ll.LN516RGA 

LN516RK 

LN516YA 

LN516YK 

LN51SGA 

LN518GK 

LN51S0A 

LN51S0K 

LN51SRA 

LN518RK 

LN518YA 

LN51SYK 

LN523GAMGS 

LN523GKMGS 

Ll.LN523RAMRS 

Ll.LN523RKMRS 

Ll.LN523Y AMYS 

Ll.LN523YKMYS 

LN524GA 

LN524GAMG 

LN524GAS 

LN524GK 

LN524GKMG 

LN524GKS 

LN5240A 

Ll.LN5240AMO 

Ll.LN5240AS 

LN5240K 

Ll.LN5240KMO 

LN5240KS 

LN524RA 

LN524RAMR 

LN524RAS 

LN524RK 

LN524RKMR 

LN524RKS 

LN524YA 

Ll.LN524YAMY 

Ll.LN524YAS 

LN524YK 

Ll.LN524YKMY 

Ll.LN524YKS 

LN526GA 

LN526GK 

LN5260A 

LN5260K 

LN526RA 

LN525RGA 

LN526RGAD 

LN526RK 

LN526YA 

LN526YK 

Ll.LN528GA 

Ll.LN52SGK 

Ll.LN5280A 

Ll.LN52S0K 

LN52SRA 

LN52SRK 

Ll.LN52SYA 

Ll.LN52SYK 

LN533GAMG 

LN533GKMG 

Ll.LN5330AMO 

Ll.LN5330KMO 

Ll.LN533RAMR 

Ll.LN533RKMR 

LN533YAMY 

LN533YKMY 

Ll.LN534GAMG 

Ll.LN534GKMG 

Ll.LN5340AMO 

Ll.LN5340KMO 

lN534RAMR 

LN534RKMR 

Ll.LN534YAMY 

Ll.LN534YKMY 

Ll.LN536GAMG 

Ll.LN536GKMG 

LN536RAMR 

LN536RKMR 

",LN536YAMY 

Ll.LN536YKMY 

LN5431GAMG 

LN5431GKMG 

LN54310AMO 

LN54310KMO 

LN5431RAMR 

LN5431RKMR 

LN5431YAMY 

LN5431YKMY 

LN543GANS 

LN543GAHN4 

LN543GKNS 

LN543GKHN4 

LN5430ANS 

lN5430KNS 

LN543RANS 

Ll.LN543RAFNS 

LN543RAHN4 

LN543RKNS 

LN543RKHN4 

Ll.LN543Y AFNS 

lNS16RPH 

LNS19RP 

lNS1CPH 

LNS1CPHL 

LNS1RCPH 

LNS1RCPHL 

LNSIRPH 

LNSIRPHL 

LNSI RPL 

Ll.LNS1WPH 

lNS1WPHL 

LNS20RP 

Ll.LNS20RPH 

lNS30RPP 

LNS31RP 

lNS33WP 

LN838RPH 

LNS40CP 

LN840RCP 

lN842RP 

LN842RPH 

Ll.LN842RPX 

LN848WP 

LN848WPH 

LN849RP 

LN849RPH 

Ll.LN849RPX 

LN850RP 

Ll.LN850RPH 

Ll.lN850RPX 

LN851RCPP 

LN851RPP 

LN85RCP 

lN85RP 

lN863RCPP 

LN864RCP 

LN873RP 

Ll.LN873RPH 

Ll.lN873RPX 

Ll.LN876RCPX 

6,lN881RP 

LN882RPX 

LN88CPP(S) 

lN88RCPP 

lN88RPH 

LN88RPP 

lN88RPPN 

LN5531GAP LN89RCPP 

LN5761111 UNA LN89RPP 

LN5761150UNAH4 LN9631S5UNA·B4 

LN576146UNA 

LNS03169UNA·A4 

LN810RP 

LNSlOWP 

LNS13RP 

LNS16RP 

Panasonic 



~ ~7t@' 
J..-'~ I' 7"') -/ 7/1'\- >tJ..-/y 

~ ~7t~"* '1-~ ~-<8 • 'l. :f5 J..-/;(~ &' • :f5 J..-/;(~ • 'l. :f5 J..-/;(~ &' • :f5 J..-/;(~ 

LN21RPHL ~~jJ1;lIli: LN31GPHL ~~jJ1;1IJi: LN41YPHL ~~jJ1;lll LN81RPHL ~~tiA1IlI: 
LN21RCPHL ~~~1!1l LN31 GPHL(G) *",~jJ1;ti: LN41YCPHL m~~1!1l LN81RCPHL ~~~1!1l 
LN21WPHL 8~jJ1;ti: LN31GCPHL ~~~1!1l LN81WPHL 8~tiAti: 
LN21CPHL 1lIt~~1!1l LN31 GCPHL(G) ~~~1!1l LN41CPHL 1lIt~~1!1l LN81CPHL 1lIt~~1!1l 
LN2IR~H ~~jJ1;1IlI: LN31GPH ~~tJ1;ti: LN41YPH tft~jJ1;1IlI: LN81RPH ~~tiA1IlI: 
LN21RCPH ~~~1!1l LN31YPH j!II{~jJ1;1IlI: LN41YCPH m~~aJl LN81RCPH ~~~1!1l 
LN21WPH 8~jJ1;ti: LN31GCPH ~~~aJl Ll.LN8IWPH 8~jJ1;ti: 

q\5.0mm LN21CPH 1I!\~~1!1l LN31YCPH Jl~~1!1l LN81CPH 1I!\~~1!1l 
LN21RPL 3I<~jJ1;ft LN31GPL ~~tJ1;lll LN41YPL m~jJ1;ft LN81RPL ~~jJ1;1Ili: 

LN21RPSL 3I<~jJ1;1IlI: LN31GPSL ~~tiAlI:!! LN41YPSL 1I~jJ1;1Ili: 

LN21RCPSL 3I<~~1!1l LN31GCPSL ~~~1!1l LN41YCPSL tft~~1!1l 
LN21WPSL 8~jJ1;1I:!! 

LN21CPSL 1I!\~~1!1l 
LN21RPX ~~tJ1;lIli: LN31GPX ~~jJ1;1I:!! LN41YPX tft~tJ1;1IlI: 

Ll.LN2IRPSLX 3I<~jJ1;1I:!! Ll.LN3I GPSLX ~~tiAlIli: Ll.LN4IYPSLX ~€StJ1;ti: 
LN21RCPSS 3I<~~1!1l LN31GCPSS ~~~1!1l LN41YCPSS ~~~1!1l 

q\4.8mm 
LN264CP 1lIt~~1!1l LN364GCP *i<~~1!1l LN464YCP ~€S~aJl LN864RCP ~~~1!1l 

~ Ll.LN240RCP ~~~1!1l LN340GCP ~~i!1!1l LN440YCP tft~~1!1l LN840RCP 3I<~~1!1l 
q\4.4mm LN240CP 1I!\~~1!1l LN340CP 1lIt~~1!1l LN440CP 1lIt~~1!1l LN840CP 1lIt~~1!1l 

Ll.LN240RPX ~~jJ1;1Ili: Ll.LN340GPX ~~tJ1;1IlI: Ll.LN440YPX m~tJA1IlI: 
LN29RP 3I<~tJ1;1\lI: LN39GP ~~tJ1;lIli: LN49YP m~tJAlIli: 
LN29RCP ~~i!1!1l LN39GCP ~~i!1!1l LN49YCP m~il">1lJl 

• LN29WP 8~tJAlI:!! LN39WP- S~tJA1IlI: LN49WP 8~tiA1IlI: 
LN29CP 1I!\~i!1!1l LN39CP 1I!\~i!1!1l LN49CP 1lIt~~aJl 

q\4.0mm LN29RPP ~~tJAlI:!! LN39GPP *i!~tJ1;ti: LN49YPP m~tJ1;1Ili: LN89RPP ~~jJ1;1\lI: 

LN29RCPP ~~i!1!1l LN39GCPP ~~i!aJl LN49YCPP m~~1!1l LN89RCPP ~~~1!1l 
LN29WPP 8~tJAlIll 
LN29CPP 1lIt~~1!1l LN39CPP 1II!~~1!1l 
LN29RPL ~~tJ1;ti: LN39GPL *i!~tJAlI:!! LN49YPL tft~tJ1;1I:!! 

LN29RPX 3I<~tJAlI:!! LN39GPX ~~tJ1;JIi LN49YPX m~tiAlIli: 
q\3.7mm LN253RP 3I<~tJA1IlI: LN353GP ~13tUl LN453YP m~jJ1;1I:!! 

q\3.2mm Ll.LN276RCPX ~13~1!1l Ll.LN376GCPX !IiI<~~1!1l Ll.LN476YCPX m13i!1!1l Ll.LN876RCPX ~~~1!1l 

~ LN28RP 3I<~jJ1;1\lI: LN38GP ~~tJAlIll LN48YP m~tJAlI:!! 
LN28RCP ~~~1!1l LN38GCP ~13~1!1l LN48YCP tft~~1!1l 
LN28WP 813tJA1\lI: LN38WP 813tiAlI:!! LN48WP 8~tJA1Ili: 
LN28CP 1lIt~i!1!1l LN38CP 1II!13~1!1l LN48CP 1lIt~~aJl 

LN28RPP 3I<13jJ1;1I:!! LN38GPP ~13WIIj( LN48YPP m~tJ1;1I:!! LN88RPP 3I<~tJ1;1IlI: 
LN28RCPP ~13~1!1l LN38GCPP ~13~1!1l LN48YCPP m~~1!1l LN88RCPP ~13i!1!1l 

q\3.0mm LN28WPP 813tJ1;1I:!! 
LN28CPP 1lIt13~1!1l Ll.LN38CPP 1I!\13~1!1l LN48CPP 1I!\13~1!1l LN88CPP(S) 1II!13~1!1l 
LN28RPH ~~tJA1IlI: LN38GPH *i!~tiA1IlI: LN48YPH m~tJ1;1\lI: LN88RPH ~~tJ1;ti: 
LN28RCPH ~13~1!1l LN38GCPH ~13i!1!1l 
LN28RPL 3I<~tJ1;ti: LN38GPL ~13tJ1;1\lI: LN48YPL m13tJAti: 
LN28RPX 3I<~jJ1;1IlI: LN38GPX ~13tJ1;1\lI: LN48YPX m13tiA1IlI: 
LN277RPX 3I<~tJ1;1Ili: LN377GPX *i!13tJA1IlI: LN477YPX m13tJ1;ti: 

q\2.8mm LN263RCPP ~13~1!1l LN363GCPP ~13i!1!1l LN463YCPP m13~1!1l LN863RCPP ~13i!1jJj 

q\5.0mm LN21RPXN ~~tJAlI:!! LN31GPXN *i!13tJ1;ti: LN41YPXN m13tJ1;ti: 
LN28RPPN ~~tJAlI:!! LN38GPPN ~13!iAlI:!! LN48YPPN m13jJ1;lIll LN88RPPN ~13tJAlIli: • q\3.0mm LN23SRP(H) ~~tJ1;1I:!! LN33SGP(H) ~13tJ1;1Ill LN43SYP m~tJ1;lIli: 
LN23SCP(H) 1I!\~i!1!1l LN33SCP(H) 1II!13~1!1l LN43SCP(H) 1lIt13~1!1l 

q\3.0mm LN238RPH ~13!!1;1\lI: LN338GPH *i!13tiAlI:!! LN438YPH m13jJ1;ti: LN838RPH ~~jJ1;1\lI: 

LN221RP ~13tJ1;ti: LN321GP *i!13!J1;1IlI: LN421YP 1I13jJ1;1I:!! 

q\2.6mm 
LN221RPH ~~tJ1;1I:!! LN321GPH ~13tJ1;lIll LN42I YPH m~t!1;1If 

Ll.LN22IRPX ~~!iAlI:!! Ll.LN32IGPX ~13jJ1;1Ill Ll.LN42IYPX m~jJ1;1If [j] 
LN831RP ~~tJAti: 

LN230RPP ~13tJAti: LN330GPP *i!13jJ1;1IlI: LN430YPP m13tJ1;1Ill LN830RPP ~13tJ1;1IlI: 

q\2.0mm LN222RP ~13jJ1;1Ill LN322GP ~13Wi!l LN422YP m13!!1;1Ill 
LN222WP 813!!1;1I:!! LN322WP 813tJ1;1I:!! LN422WP 8~t!1;1If 
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~ ~J\';~ !.--''l F ~;"')-/ r'//'i.- ;t!.--/:/ 

!~ ~J\';~,,* 'J'~ -Xl!! .l'. :f5 !.--/;<.fS .c . :f5 !.--/AfS • 'j, :f5 !.--/;{fS .l' • :f5 !.--/AfS 
LN222RPH ~fSj}j;~ LN322GPH *ilfSj}j;1Ili: LN422YPH mfS1JJ;~ 

:i:L [I] ¢2.0mm LN222RPT ~fSj}j;1Ii: LN322GPT *ilfS1JJ;~ L!.LN422YPT mfS1JJ;lI1( 
L!.LN282RPX ~fS1JJ;1Ili: L!.LN382GPX *ilfS1JJ;~ L!.LN482YPX mfS1JJ;~ LN882RPX ~fS1JJ;JIj[ 

LN25RP ~fS1JJ;JIj[ LN35BP WfSj}j;1Ili: LN45YP mfS1JJ;~ LN85RP ~fSlJJ;~ 

LN25RCP ~fS~1jIj LN35GP ~fSlJJ;~ LN45YCP mfS~aJl LN85RCP *fS~1jIj 
~ 

8 ¢3.5mm 
LN25WP BfSj}j;1Ili: LN35GCP ~fS~1jIj 

LN25CP !!I!fS~1jIj LN35YCP 1ItfS~aJl 

'0' ¢2.4mm LN26RP ~fSlJJ;~ LN36BP i1ffSlUl LN46YP mfSlJJ;~ 
LN250RP ~fSlUl LN350GP *ilfSj}j;1Ili: LN450YP mfSjJJ;~ LN850RP ~fSlJJ;1Ili: • LN250RPH ~fSlUl LN350GPH ~fSj}j;lIiI: LN450YPH mfSlUl L!.LN850RPH ~fSj}j;1Ili: 

L!.LN250RPX ~fSlJJ;~ L!.LN350GPX ~fSj}j;1Ili: L!.LN450YPX mfSlUl L!.LN850RPX ~fSj}j;1Ili: - °5.0X5.0mm 
LN273RP ~fSj}j;~ LN373GP ~fSlJJ;1Ili: LN473YP mfSlUl LN873RP ~fSlJJ;1Ili: • LN273RPH ~fSj}j;1Ili: LN373GPH *i<fSlJJ;lIiI: LN473YPH mfSlJJ;1IJi: L!.LN873RPH ~fSlJJ;~ 
LN273RPX ~fSj}j;1Ili: L!.LN373GPX ~fSlJJ;1Ili: L!.LN473YPX mfSj}j;~ L!.LN873RPX ~fSlJJ;1Ili: 
LN252RP ~fSlJJ;1Ili: LN352GP ~fSlJ1;'iIll LN452YP mfSj}j;1Ili: • °4.0X4.0mm LN252RPH ~fS1JJ;1Ili: LN352GPH *i<fSj}j;~ LN452YPH mfSj}j;~ 

L!.LN252RPX ~fSj}j;~ L!.LN352GPX ~fS1J1;1Ili: L!.LN452YPX mfSj}j;~ 

LN216RP ~fS1JJ;~ LN316GP *ilfS1J1;1Ili: LN416YP mfSj}j;~ LN816RP ~fSj}j;1Ili: 
°3.0X7.0mm 

LN216RPH ~fSlJJ;~ LN316GPH ~fS1J1;1Ili: LN416YPH mfSj}j;~ LN816RPH ~fSj}j;~ 

LN249RP ~fSlJJ;~ LN349GP ~fSlJ1;lIiI: LN449YP mfSj}j;~ LN849RP ~fSlJJ;~ 

~ 
°2. 7X5. 7mm LN249RPH ~fSlJ1;'iIll LN349GPH ~fS!J1;1Ili: LN449YPH mfSlJJ;JIj[ LN849RPH ~fSlJJ;'iIll 

L!.LN249RPX ~fSj}j;'iIll L!.LN349GPX ~fSlJJ;'iIll L!.LN449YPX mfSlJJ;JIj[ L!.LN849RPX ~fSj}j;'iIll 

LN213RP ~fSj}j;1Ii: LN313GP ~fSlJJ;'iIll LN413YP mfSlJJ;JIj[ LN813RP ~fSlJJ;'iIll 
LN213RPP ~fSj}j;JIj[ LN313GPP ~fSlJJ;'iIll LN413YPP mfSj}j;'iIll 

°2.SXS.Omm LN219RP ~fSlJJ;1Ili: LN319GP ~fS1JJ;'iIll LN419YP mfS!J1;1IJi: LN819RP ~fSlJJ;1Ili: -
LN210RP ~fSlJJ;1Ili: LN310GP ~fSlUl LN410YP mfS!J1;1IJi: LN810RP ~fS1JJ;1IJi: Jil - LN210WP BfS!J1;~ LN310WP BfSlJJ;~ LN410WP BfS!J1;~ LN810WP BfSlJJ;~ 

~ 
LN248RP ~fS1JJ;~ LN348GP ~fSlJJ;'iIll LN448YP mfSlJJ;~ LN848WP BfSlJJ;1Ili: 
LN248RPH ~fSlJJ;'iIll LN348GPH ~fS1JJ;~ LN448YPH mfSlJJ;lI1( LN848WPH BfSlJJ;~ 

c--
LN242RP ~fSj}j;1Ili: LN342GP *i<fSj}j;'iIll LN442YP mfS!J1;~ LN842RP ~fSlJJ;'iIll 

°2.0X5.0mm LN242RCP ~fS~1jIj LN342GCP *i<fS~1jIj LN442YCP mfS~1jIj 

LN242RPH ~fSj}j;~ LN342GPH *ilfS1JJ;~ LN442YPH mfSlJJ;~ LN842RPH ~fSlJJ;~ 

LN242RPL ~fSlJJ;'iIll LN342GPL ~fS!J1;'iIll LN442YPL mfSlJJ;~ - L!.LN242RPlI ~fSlJJ;1Ili: LN342GPX ~fSj}j;~ L!.LN442YPX mfSlJJ;'iIll L!.LN842RPX ~fSj}j;'iIll 

LN251RPP ~fSj}j;~ LN351GPP ~fS!J1;1Ili: L!.LN45IYPP mfSlJJ;'iIll LN851RPP ~fSj}j;~ 
°2.0X4.0mm 

LN25I RCPP ~fS~1jIj LN3SIGCPP *i<fS~1jIj LN451YCPP mfS~1jIj LN851RCPP ~fS~1jIj 

LN260RCPP ~fS~1jIj LN360GCPP *ilfS~1jIj LN460YCPP mfS~1jIj 
°2.0X3.0mm 

L!.LN260RCPX ~fS~aJl L!.LN360GCPX ~fS~1jIj LN460YCPX mfS~1!Il 
LN217RP ~fS!J1;1Ili: LN317GP ~fSlJJ;lIiI: LN417YP mfS1JJ;M: 

° 1.8X5.3mm 
LN217RPH ~fSlJJ;lI1l LN317GPH ~fS1JJ;lI1l LN417YPH mfSlJJ;~ 

~ ~ LN211RP ~fSlJJ;'iIll LN311GP ~fS1JJ;~ LN411YP mfS1JJ;1IJi: 
°1.8X3.5mm 

LN211WP BfSlJJ;1IJi: LN311WP BfS!J1;~ LN411WP BfS1JJ;~ 

III 
LN265RP ~fSj}j;~ LN365GP ~fSlJJ;~ L!.LN465YP m§IJJ;~ 

° 1.8X 1.8mm 
LN26SRPH ~fSj}j;~ LN365GPH *i<fSj}j;~ LN465YPH mfSlJJ;~ 

~ 
LN220RP ~fS1JJ;1Ili: LN320GP ~fS!J1;lI1l LN420YP mfSlJJ;~ LN820RP ~fS!J1;~ 

° 1.75X7.0mm 
LN220RPH ~fSj}j;lIiI: LN320GPH ~fSj}j;~ LN420YPH mfSlJJ;~ L!.LN820RPH ~fS1JJ;~ - ° 1.75X3.9mm LN275RPX ~fSj}j;1Ili: L!.LN375GPX ~fSlJJ;'iIll L!.LN475YPX mfSj}j;~ 

LN229RP ~§j}j;~ LN329GP *i<fSlJJ;~ LN429YP mfSj}j;~ 
° 1.5X5.0mm 

LN229RPH ~fSj}j;1Ili: LN329GPH ~fSj}j;~ LN429YPH mfSlJJ;M: 
LN224RP ~fSj}j;~ LN324GP ~fSj}j;'iIll LN424YP mfS1JJ;1!ll 
LN224WP BfSj}j;~ LN324WP BfS!J1;~ LN424WP B§j}j;~ 

LN224RPH ~fSj}j;1Ili: LN324GPH ~fSj}j;lIiI: LN424YPH mfSj}j;M: 
~ °1.OX5.0mm L!.LN224WPH BfSlJJ;1Ili: LN324WPH BfS1JJ;~ LN424WPH BfSj}j;~ 

LN224RPL ~fS1JJ;1Ili: LN324GPL ~fS1JJ;~ L!.LN424YPL mfSj}j;~ 

L!.LN224RPX ~fSj}j;~ LN324GPX ~fS!J1;1Ili: L!.LN424YPX m§IUl 
LN268RP ~fSlJJ;~ LN368GP ~fSlJJ;1Ili: L!.LN468YP m§j}j;~ 

° I.OX4.0mm LN233RP ~fSj}j;~' LN333GP ~fSlJJ;1Ili: LN433YP m§j}j;~ LN833WP B§IJJ;lIiI: 
° I.OX2.0mm L!.LN28IRPX ~fSlJJ;1Ili: L!.LN38IGPX ~fSj}j;lIiI: L!.LN48IYPX m§IJJ;~ L!.LN88IRP ~fSlJJ;'iIll 
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~ ~7t~ 
I.-'~ ~ 7')->- ]7'//(- >fl.->-';; 

~ ~7t~1* 'J';~ - '" ~ .l'o :g 1.->-;(15 0°0 :g 1.->-;(15 ,ll, :g 1.->-;(15 o"!. :g 1.->-;(15 

LN244RP w,15wUl( LN344GP ~15M;ftJr LN444YP @15IJtftJr 
JJ1 °2-1.9X 1.9mm 

LN244RPH w,15IJtftJr LN344GPH ~15M;ftJr Ll.LN444YPH @15IJtftJr 
ru:i ~ LN24SRP w,15M;ftJr LN34SGP ~15M;ftJr LN44SYP @15M;ftJr 
m °2-I.OX2.0mm 

LN24SRPH w,15IJtftJr LN34SGPH ~15IJtJlj[ Ll.LN44SYPH @15M;ftJr 

~ "4.0x4. Smm LN212RP w,15IJt1!J! LN312GP ~15M;JIj[ LN412YP @15M;JIj[ 

- ~ 
LN226RP w,15IJtJlj[ LN326GP ~15M;ftJr LN426YP @15M;JIj[ 

"3.SXS.Omm LN226RPH w,15IJtJlj[ LN326GPH ~15IJtftJr LN426YPH @15M;ftJr 

:Iil 
~ LN228RP w,15IJtftJr LN328GP ~15IJtftJr LN428YP @15IJtftJr 

LN227RP w,15IJt~ LN327GP ~15IJtJlj[ LN427YP @15M;ftJr 
~ "2.SX5.0mm 

LN227RPH w,15IJtftJr LN327GPH ~15M;ftJr Ll.LN427YPH @15M;JIj[ 

m .IE "2.0 X2.Smm 
LN23SRP w,15IJtftJr LN33SGP ~15M;ftJr Ll.LN43SYP @15M;ftJr 
LN23SRPH w,15M;JIj[ LN33SGPH ~15M;ftJr LN43SYPH @15M;JIj[ 

~ <:::.'1710 
LNO 120 I C(Q) l!!\15~1jIj LNO 130 I C(Q) l!!\15~1jIj LNO 140 I C(Q) l!!\15~a)j LNO 180 I C(Q) l!!\15~1jIj 

'1' Ll.LNOI203C l!!\15~1jIj Ll.LNOI303C l!!\15~1jIj LI. LNOl403C l!!\15~a)j 

~ 7"7')~I>- ~ LN247RP w,15IIt~ LN347GP ~15M;~ LN447YP @15lltftJr 
9CP ti7 ;>:tt.tl: LN2G l!!\15~1jIj LN3G l!!\15~1JJl Ll.LN4G l!!\15~a)j 

m • 7'~7LED 
LN 12S1 C .15~a)j LNI351C l!!\15~a)j LNI4SIC l!!\15~1JJl LNI8SIC l!!\15~1JJl -- LNI216C w,15IJt~ LNI361C l!!\15~1JJl LNI461C l!!\15~a)j LNI861C l!!\15~1jIj 

• @~iliJlfLED(GaAIAs) • Jm~iliJlfLED(GaAIAs) 

~!o~ ::JIf!'1 "'''I~ .t..., 
~7t~1:l: ':!f;'J';~ -"'~ ° :g 1.->-;;(15 ° :g 1.->-;(15 RR RR ~~~ .l'o :g 1.->-;(15 ~7t~1* 'J';~ ""~ 

LN2IRAL(U) w,15M;ftJr LN21 RCAL(U) w,15~1JJl ,l1li °5.0XS.Omm LN2S0RAL(U) w,15lltftJr 

q\S.Omm 
LN2IWAL(U) s15jJtftJr LN2ICAL(U) l!!\15~a)j 

:It LN21 CAL(UQPS) l!!\15~a)j LN2ICAL(UQS) l!!\15~a)j 

:Iil ° 2.0xS.Omm LN242RAL(U) w,15lltftJr - LN251 CAL(U) l!!\15~1JJl m °2.0X4.0mm 

• LN289CUQ l!!\15~a)j 
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• 7-1::~7' 

• 7~7)/;?-{ 7' 

~7ClfHjt 
a;j"i* {-t $! ,\l, ;g 7'"-t·;,.-7' 

fi;;lf 
(mm) ~7t~( L,"~ ~) ~ ~ No 

~7t~:t7t 
a;j"i'/i 1-'(; $! ,\l, ;g 7'"-1::';,.-7' 

1I;;If 
(mm) ~7t~( V'~ t') ~ ~ No 

18,0 LN21 RPH-(TAS) 
*1 17,0 LN21 RPH-(TA2) 

q\2.6mm 12.5 LN221 RPX-(TA2) 
lIE I 

17.S LN222RPX·(TA4) 

17,0 LN21 RPH-(TT2) *3 Wo=6mm n 17.0 LN222RPX·(TXS) *2 Wo=6mm 
16,0 LN2IRPH-(TA) 14.0 LN222RPX-(TA3) lIE I 

IS.S LN21 RPSLX -(TA3) 

q\S.Omm 
14.0 LN21 RPSLX-(TA2) *1 
13.S LN2IRPL·(TA4C) 

14.0 LN282RPX-(TX3) *2 Wo=6mm 
q\2.0mm 

13.0 LN222RPX-(TA) lIE I 

~ 12.S LN282RPX-(TX2) lIE 2 Wo=6mm 

13.0 LN21 RPSLX-(TA) 12.2 LN222RPX-(TA2) 

II.IS .o.LN21 RPH-(TD) lIE 4 11.2 LN282RPX-(TA) 

11.0 LN2ICPSLX-(TA4) lIE I 14.S LN2S0RPX-(TA) 

10.7S LN289CUQ(U)-(TDN) lIE 4 DS.OXS.Omm 13.0 LN273WPX-(TA) 

8.2S LN289CUQ(U)-(TA) lIE I 

q\4_8mm 12.S LN21 RPSSL-(TTC) lIE 3 Wo=6mm 

q\4.4mm 12.0 LN240RPX-(TA) 

12.S LN273RPX-(TA2) 
*1 

17.0 LN2S2RPH-(TA) 
D4.0X4.0mm 

LN2S2RPX·(TAB2) 12.S 

n 16.0 LN29WPX-(TA8) 
lIE I 

IS.S LN29CPX-(TA3) 
D3.0X7.0mrn 17.0 LN216RPH -(T A) 

D 2.7 X S. 7mrn 15.0 LN249RPX-(TAB) 

13.S LN29RPX-(TA6) IS.5 LN219RPX-(TA) 

q\4.0mm 12.S LN29PX-(TXS) D2.5X5.0rnrn 11.5 LN210RPX-(TX) *2 
12.0 LN29RPX·(TX4) lIE 2 9.0 LN210RPX-(TA2) *1 
10.0 LN29RPX-(TX2) 16.5 LN242RPH-(TT) *3 Wo=6mm 

9.S LN29RPX·(TA) lIE I )ij 14.0 LN242RPX·(TAS) 

12.S LN276RPX-(TX3) 
*2 

q\3.2mill 
II.S LN276RPX-(TX2) 

8.S LN276RPX-(TA) lIE I 

13.S LN242RPX-(TA4) *1 D2.0xS.Omrn 
12.S LN242RPX-(TA3) 

11.0 LN242RPX-(TA2) 

7.9 LN276RCPX-(TDA) lIE 4 10.95 LN242RPX-(TDA) lU 
IS.7 LN28RCPH-(TA9) 

~ IS.7 LN28RPZ-(TA9) 

IS.O LN28RPH-(TA2) 

18.0 LN26SRPH·(TT) *3 Wo-6mm 
DI.8XI.8mm 

LN265RPH-(TA2) 16.0 
*1 
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~ 
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00 

(mm) ~7t~( v·~ 1-) *~ t~ No 

'J' I jj 7 :AM.tl: 26 0 LN2G-(TA) lIES 

~I ~-7711- 26.0 LNOl20 IC(Q)-(TA) *S 
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00 
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'J' I T'~7LED 8.0 LN 1251 C-(TR) lIE 6 

~I T'~7LED 12.0 LN 1261 C·(TR) lIE 6 
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ffT(-It1' X) + 1~'l'(O 31' /f) + 1~'l'(O 41' /7) + 1~'l'(O 61' /7) I -ffT(O 31' /7) 

~:l't!\l +} 8 
L.-'J I' LN503R LN504R LN506RA/RK LN513RA/RK LN513RAM/RKM LN513RAS/RKS 

~ 
7")-;'- LN503G LN504G LN506GA/GK LN513GA/GK LN513GAM/GKM LN513GAS/GKS 

:l't 
7'/1'(- LN503Y LN504Y LN506YA/YK LN513YA/YK LN513YAM/YKM LN513YAS/YKS 

f5 
>tL.-;'-y --- --- LN5060A/OK LN5130A/OK --- LN5130AS/OKS 

ffT(-It1' X) -ffT~'l'(O.41' /7) -ffT~;iji;(O.61' /7) -ffT~'l'(O.81' /7) -ffT(I.01'/7) _ffT(O.31' /7) _ffT(O.41' /7) 

~:l't!\l B . 8. B . B.B. 

~ 
L.-'J I' LN514RA/RK LNSI6RA/RK LNSI8RA/RK .c.LNSIIOALAMW/ALKMW .c.LNS23RAMRS/RKMRS LNS24RA/RK 

:l't 
7")-;'- LN514GA/GK LNSI6GA/GK LN518GA/GK Ll.LNSIIOGAMW/GKMW LNS23GAMGS/GKMGS LN524GA/GK 

f5 
7/1'\- LNSI4YA/YK LN516YA/YK LN518YA/YK --- Ll.LN523YAMYS/YKMYS LN524YA/YK 

>tL.-;'-y LNSI40A/OK LNSI60A/OK LNSI80A/OK Ll.LNSIIOOAMW/OKMW --- LN5240A/OK 
--

ffT(-It1' X) =ffT(O.41' /7) =ffT(O.61' /7) =ffT(O.81' /7) '=:ffT(O.31' /7) '=:ffT(O.41' /7) 

~:l'tll~ B.B. BB aa 888 
L.-'J I' LNS24RAMR/RKMR LNS24RAS/RKS LNS26RA/RK LNS28RA/RK Ll.LNS33RAMR/RKMR LN534RAMR/RKMR 

~ 
7")-;'- LNS24GAMG/GKMG LNS24GAS/GKS LNS26GA/GK Ll.LNS28GA/GK LNS33GAMG/GKMG Ll.LNS34GAMG/GKMG 

:l't 
7/1'\- Ll.LNS24YAMY/YKMY Ll.LNS24YAS/YKS LNS26YA/YK Ll.LNS28YA/YK LN533YAMY /YKMY Ll.LN534YAMY /YKMY 

f5 
>tL.-;'-y Ll.LNS240AMO/OKMO Ll.LNS240AS/OKS LN5260A/OK Ll.LNS280A/OK Ll.LN5330AMO/OKMO Ll.LNS340AMO/OKMO 

ffT(-It1' X) '=:ffT(041' /7) I!9ffT(O.31' /7) 1iffT(O.31' /7) 

~:l't~ BBB :8.8:8.8: "88.'8.85 88:88 :18:8.8. :/ 88:8.8. 
, 

L.-'J I' LN536RAMR/RKMR LN543RAN8/RKN8 LNS43RAHN4/RKHN4 Ll.LN543RAFN8 LN543 I RAMR/RKMR ---
~ 

7")-/ Ll.LN536GAMG/GKMG LN543GAN8/GKN8 LN543GAHN4/GKHN4 --- LNS43 I GAMG/GKMG LNSS31GAP 
:l't 

7"./1'\- Ll. LNS36YAMY /YKMY Ll.LNS43YAFN8 LN543 I YAMY /YKMY 
f5 

--- --- ---
>tL.-;'-y --- LN5430AN8/0KN8 --- --- LNS4310AMO/OKMO ---

ffT(-It1' ;;() -ffT(O.61' /7) -ffT(I.01'/7) =ffT(O.61' /7) 

~:l't!\l 8 B BB 
Ll.LN516RGA Ll. LN51 IOOGAMW LN526RGA 

LN526RGAD 
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",70mm ",SOmm 

... ... . .. ew 
6LN0801228UN LNOSO I 199UN LNOSO 1229UN LN0202193UN-1 

",SOmm ",30mm "'24mm ., .. .- -.. ~, 
LNOSO 1202UN LNOSO I 142UN LNO ISI223UN LNOISI84UN 

o 2 x 2 mm ",3mm 

16x32 t',~ ~ 16x 16 ~,~ ~ 

LNSI21149UNA4 LN2S6144UNA LN2S611S6UNAH4 

LN2S61141UNA4 

"'8mm 

16x 16 t',~ ~ 

LN2S61171UNAH4 LN2S61ISIUNA4 

B8-tt1' ;( A6-tt1' ;( A4-tt1';( 

-' .- .. ',., . ........---- ----..--- ",.--------- .-' .-.. .- ..-

LN3221 14ALUN LN483126UN LN303240UN LN803169UNA-A4 

B4-tt1' ;( A3-tt1' ;( 

.-------- .- ------'" ... """"'~,.,...,..,...-~ 

LN363240UN LN96318SUNA-B4 LN 11231 07UN-A3 LN423240UN 
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