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Electrénica analégica (126212004)

ANEXO 1: VALORES NORMALIZADOS DE COMPONENTES ELECTRONICOS

La escala EX (X = 6...192) contiene X valores normalizados por década, obtenidos por
redondeo de los términos de una progresién geométrica de razén 10"~. La tolerancia de las

distintas escalas se muestra a continuacion:

Escala E6 E 12 E 24 E 48 E 96 E 192
Tolerancia % +20 +10 +5 +2 +1 +0.5
E6 | E12 | E24 E 48 E 96 E 192

10 | 1.0 | 10 1.00 | 1.78 [ 3.16 | 5.62 | 1.00 | 1.78 | 3.16 | 562 | 1.00 | 1.78 | 3.16 | 5.62

1.1 1.01 | 1.80 | 3.20 | 5.69

12 | 12 102 | 182 | 324 | 576 | 1.02 | 1.82 | 3.24 | 5.76

1.3 1.04 | 1.84 | 3.28 | 5.83

15 | 15 | 15 1.05 | 1.87 [ 332 | 590 | 1.05 | 1.87 | 3.32 | 5.90 | 1.05 | 1.87 | 3.32 | 5.90

1.6 1.06 | 1.89 | 3.36 | 5.97

18 | 18 1.07 | 1.91 | 3.40 | 6.04 | 1.07 | 1.91 | 3.40 | 6.04

2.0 1.09 | 193 | 344 | 6.12
2.2 2.2 2.2

24 110 [ 196 | 348 | 6.19 | 1.10 | 1.96 | 348 [ 6.19 | 1.10 | 1.96 | 3.48 | 6.19

27 | 27 111 | 1.98 | 352 | 6.26

3.0 113 | 2.00 | 357 | 6.34 | 1.13 | 2.00 | 357 | 6.34

33 | 33 | 33 114 | 203 | 361 | 6.42

3.6 115 | 205 | 365 | 6.49 | 1.15 | 2.05 | 3.65 | 6.49 | 1.15 | 2.05 | 3.65 | 6.49

39 | 39 1.17 | 2.08 | 3.70 | 6.57

43 118 | 210 | 3.74 | 6.65 | 1.18 | 2.10 | 3.74 | 6.65

47 | 47 | 47 120 | 213 | 379 | 6.73
5.1

5.6 5.6 121|215 | 383 | 681 | 1.21 | 215 | 3.83 | 6.81 | 1.21 | 2.15 | 3.83 | 6.81

6.2 123 | 2.18 | 3.88 | 6.90

68 | 68 | 6.8 124 | 221|392 | 6.98 | 1.24 | 221 | 3.92 | 6.98

75 126 | 223 | 397 | 7.06

82 | 82 127 | 226 | 402 | 715 | 1.27 | 226 | 402 | 715 | 1.27 | 2.26 | 4.02 | 7.15

9.1 129 | 229 | 407 | 7.23

130 | 232 | 412 [ 732 | 130 | 232 | 412 | 7.32

132 | 234 | 417 | 741

133 | 237 | 422 | 750 | 1.33 | 237 | 422 | 750 | 1.33 | 2.37 | 422 | 7.50

1.35 | 240 | 427 | 7.59

137 | 243 | 432 | 768 | 1.37 | 243 | 432 | 7.68

138 | 246 | 437 | 7.77

140 | 249 | 442 | 787 | 140 | 249 | 442 | 787 | 140 | 249 | 442 | 7.87

142 | 252 | 448 | 7.96

143 | 255 | 453 | 8.06 | 1.43 | 255 | 453 | 8.06
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UPCT. ETSII. Departamento de Tecnologia Electrénica

ANEXO 2: TABLAS DE DATOS DE DIODOS ZENER
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Electrénica analégica (126212004)

zener diodes
diodes zener

Types vzr/izrt  |rzv/\zrt (lzrt | rzk/lzk avz IR/ VR | VR |lzm |[lzsm Case
Tamb Tamb
25°C 150°C
min  max max max min max | max max
V) (a) (mA) | (@) (mA) | (104/°C) (=A) (V) {(mA) | (mA)
500 mW / Tamb = 25°C Tjmax = 175°C VE <1,5V (Tamb = 25°C, If = 0,24)
BZX 55 C 0V8 (1) 0,73 0,83 8 5 600 1
BZX 55 C 2v4 2,28 2,56 85 5 600 1} -8 -6 50 100 1 155 1720
es BZX 55 C 2v7 2,5 2,9 85 5 600 1 -8 -6 10 50 1 135 1600
es BZX 55 C 3V0 2,8 3,2 85 5 600 1 -8 -6 4 40 i 125 1500
es BZX 55 C 3V3 3,1 3,5 85 5 600 1 8 -5 2 40 1 15 1400
o= BZX 55 C 3Vé 34 38 85 5 600 1 8 -4 2 40 1 105 1330
es BZX 55 C 3V9 3,7 4, 85 5 600 7 -3 2 40 1 95 1270
o= BZX 55 C 4V3 4,0 4,6 75 5 600 1 40 - 1 20 1 90 1220
o= BZX 55 C 4V7 4,4 5,0 60 5 600 1 -3 1 0.5 10 1 85 1160
o= BZX 55 C 5V1 4,8 5,4 35 5 550 1 -2 5 0,1 2 1 80 1100
es BZX 55 C 5V6 5,2 6,0 25 5 450 1 -1 [J 0,1 2 1 70 1040
es BZX 55 C 6V2 58 66 10 5 200 1 0 7 0,1 2 2 64 980
ee BZX 55 C 6V8 64 7,2 8 5 150 1 1 8 0,1 2 3 58 900
es BZX 55 C 7V5 70 79 7 5 5 1 1 9 0,1 2 5 53 810
es BZX 55 C 8V2 7.7 87 7 5 50 1 1 9 0,1 2 62| 47 760
es BZX 55 C 9V1 8,5 9,6 10 5 50 1 2 10 0,1 2 6,81 43 670
es BZX 55 C 10 9.4 106 15 5 70 1 3 1 0,1 2 7,51 40 600
es BZX 55C 11 10,4 11,6 20 5 70 1 3 11 0,1 2 8,2 36 550
o= BZX 55 C 12 1,4 12,7 20 5 9 1 3 N 0,1 2 91| 32 500
es BZX 55C 13 12,4 14,1 26 5 10 1 3 n 0,1 2 10 29 450
es BZX 55C 15 13,8 156 30 5 10 1 3 n 0,1 2|1 N 27 380
es BZX 55 C 16 153 17,1 40 5 170 1 3 n 0,1 2 |12 24 350
o= BZX 55 C 18 16,8 19,1 50 5 170 1 3 n 0,1 2|13 2 300
e» BZX 55 C 20 18,8 21,2 55 5 220 1 3 1 0,1 2115 20 270
ee BZX 55 C 22 20,8 23,3 55 5 220 1 3 1 0,1 2| 16 18 250
es BZX 55 C 24 22,8 25,6 80 5 220 1 4 12 0,1 2] 18 16 225 D
es BZX 55 C 27 251 28,9 80 |5 | 220 1 4 12| o 2|2 | 14 | 200 e
= BZX 55 C 30 28 32 80 |5 | 220 1 4 12| 01 2|22 |13 190 Lh
o= BZX 55 C 33 3 35 80 5 220 1 4 12 0,1 2| 24 12 175 (CB-102)
o= BZX 55 C 36 34 38 80 5 220 1 4 12 0,1 2| 27 1" 160
o= B7X 55 C 39 37 41 90 25 1| 500 0,5 4 12 0,1 5| 30 10 148
es BZX 55 C 43 40 46 90 25| 600 0,5 4 12 0,1 5| 33 9,2 135
es BZX 55 C 47 44 50 110 251 700 0,5 4 12 0,1 5| 36 85| 123
o= BZX 55 C 51 48 54 125 2,5 700 05 4 12 0,1 10 39 7.8 113
o= BZX 55 C 56 52 60 135 2,5 (1000 0,5 4 12 0,1 10 | 43 7,0 104
o= BZX 55 C 62 58 66 150 2,5 (1000 0,5 4 12 0,1 10 | 47 6,4 93
e BZX 55 C 68 64 72 200 2,5 [1000 0,5 4 12 0,1 10| 51 59 87
e BIX55C75 70 80 250 2,5 1500 0,5 4 12 0,1 10 | 56 53 79
e BZX 55C 82 77 87 300 2,5 (2000 0,5 4 12 0,1 10 62 4,8 72
e BZX 55C91 85 96 450 1 5000 0,1 4 12 0,1 10 | 68 4,4 65
BZX 55 C 100 94 106 450 1 5000 0,1 4 12 0,1 10 75 4,0 59
BZX 55 C 110 104 116 600 1 5000 0,1 4 12 0,1 10 | 82 3,6 54
BZX 55 C 120 114 127 800 1 5000 0,1 4 12 0,1 10 91 3,3 49
BZX 55 C 130 124 141 1000 1 5000 0,1 4 12 0.1 10 | 100 3,0 45
BZX 55 C 150 138 156 1200 1 5000 0,1 4 12 0,1 10 | 110 2,6 39
BZX 55 C 160 153 171 1500 1 5000 0,1 4 12 0,1 10 {120 2,5 37
BZX 55 C 180 168 191 1800 1 5000 0,1 4 12 0,1 10 | 130 2,2 33
BZX 55 C 200 188 212 2000 1 5000 0,1 4 12 01 10 | 150 2,0 30
*Pulsetest  20ms <ty < 50ms b < 2%. *Mesure en impulsion 20 ms < o 50ms 6 < 2%.
The regulation voltages are defined according to the E 24 series. Les tensions de régulation sont définies selon la série £24.
Tight voltage tolerances : To/érances Ius faibles :
BZX 55 B 2V4 thru BZX 55B 100 : + 2%. /u:qudBZX55B/00 +2%.
BZX 55 A 2V4 thru BZX 55 A 56 : + 1%. BZX55A 2V4/usqu ‘GBZX55A56: + 1%.
e Devices under CCQ/CECC. » Dispositifs soumis av CCQ/CECC.
o ESA qualified product. o Produit qualifié ESA .
(1) BZX 55 C 0V8 is to be used with forward bias. (1) BZX 55 C 0OV8 doit étre utilisée avec une polarisation directe.
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zener diode selector guide
guide de sélection diodes zener
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Electrénica analégica (126212004) CUADERNO DE PRACTICAS

ANEXO 3: TABLAS DE DATOS DE DIODOS Y TRANSISTORES BIPOLARES

1N3993........ 1N4015 GRENZDATEN KENNDATEN Selector
Typ Hersteller | Mat. | Bild Anwendung Ug | e ] lem Piot Renu| Tj Ugp Ayl CipF) e a Ly | tr In Tafel-Nr.
Type Manutact. | Mat. | Fig. § Application HBUam|Sav|Srpm| Tu [%Per | Tu [%uc| §Tu U, Av 5C./C, &, | § e LUH t $Q,, | lg=lp:ig | 8l |Ug | Ty [ Table-No.
Type Fabricants| Mat. | Fig.{ £ | Application 8eUgs | B lgpt|Bileop | $TG | &P, |§TG Bhped &Ugr BdgigHz) | &rr | &F | §1z SUnE Slg—+UpR,ig | &lz |$Ug |§TG || Table-No.
Tipo Produttori| Mat. | Fig.] & | Applicazione *lz &Ty Ty sig Uz { &T) frabeia-No.
*A/B/C | *Farb-Code max. [ max.| max. max. max. fmin..max.[ 10%°C [ min...mex, 5% nt | mA mA |max. {Section 5]
/OfE/F | TypCode v |[a] aj®c|{w|°c|cw|°C v smv/°C 2 |&dB |mA | Vv [MHz | nH [SnAsismAVmA| wA |V | °C
1N3993 lde, Mot, |Si K9a/a8 |Z-L,10% *2,38 §75 | 10 8§55 | 10 | 176 1,6 2A 100 05 8§30 fB2/2
Sem, Sie, S §38 4,6 §<2 §640
Scn, Ssi
1N3984 =1N3993 {Si K9a/a§ {=1N3993: 2,13 575 4,3 33 §<1,5 §580 100 05 530
1N3995 =1N3993 |Si KO9a/s§ |=1N3993: *1,94 575 64,7 1.5 §<1,2 §530 50 1 5§30
1N3996 =1N3993 |Si K9a/a§ |=1N3993: *1,78 575 : §5,1 1 §<1.1 §450 10 1 5§30
1N3997 =1N3993 |Si K9a/a§ {=1N3993: *1,62 375 56,6 3 §<1 §445 10 1 $30
1N3998 =1N3993 {Si KOa/a§ |=1N3983: *1,46 §75 56,2 a9 §<1,1 §405 10 2 530
1N3999 =1N3993 {Si K9a/a§ | =1N3993: *1,33 575 §6,8 4 §<1,2 8370 g 10 2 530
1N400C =1N3993 |Si K9s/a§ |{=1N3903: *1,21 3§76 §7,56 4,5 $<1,3 §3356 10 3 $30
1N30834 - 6% ‘ '
..1N4000A
1N4001 * Aeg Ed,Fch] Si §18/s G, Uni 50 1 7% 80 |176 .1 ' 1A 10 max &25 § BY/t
B, Fer,Gia,} | 2 &30 50 max &100
ftt, Mot Mic,
I, Sen Sie,
Ssc,5d, Tix,|
Tos,Whs, Val
++
1N4002 ~1N4001 [Si  |S18/e | =1N4001: 100
1N4003 =1N4001 |Si S18/a =1N4001: 200
1N4004 =1N4001 | Si S518/a =1N4001: 400
1N4005 =1N4001 | Si S18/a =1N4001: 600
1N4006 =1N4001 | Si $18/s =1N4001: 800
1N4007 =1N4001 | Si S$18/s =1N4001: 1000
1N4001(G)P | Gie §18/e 15 4 1 2 20; 1
.. 4007(G)P
1N4008 Ide, Sam, | Ge 86/e ] 12 |90 28 $90 [ X ] - <70 10; 1 25 12 a8 AAS3
8id, Spe L] ]
1N4009 Fech, Gen, | Si S8/a §8 : 26 |s01 05 25 [026 25 176 1 30 <4 10; 1 01 25 25 JBA3L
Msc, Phi, §35 ¢ 0,2 25 4 ) [+ 1 <2 $10-8; 100 256 150
Sem, Ses, &1 .
Tix
1N4010 Ide, Msc, | Si 868/s Z-Rset, 5% oA a5 100 8,2 1 <16 478 BZ/4
Sem, Bis
IN4O11 Sem, Ssl | SI 832/s al . 1000 | 50,8 100 5178 1.1 8OO 10 1000 25 BA/Y
200 1000 100 § BY/1
1N4012 Ed), Igc, | Si Kba/at | GI-L 700 | 812 $150 $178 13 : 12A 10 max 825 | BY/2b
Scn, Sem, &200 500 max %150
Ssi
1N4013 =1N4012 | S KSe/a8 | =1IN4012: 800
1N4014 =1N4012 | 85I K9e/a8 | =1N4012; 800
1N401S =1N4012 | 8i KSa/a$ | =1N4012: 1000
*= 1N4001.,4007G: Fig. Safs
1NA4001...4007K(KS) hi-rel
1N4001...40075 Fig. S4fa 2.145
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UPCT. ETSII. Departamento de Tecnologia Electrénica

1N4I36... ... 1N4157 l GRENZDATEN KENNDATEN Selector
Typ Herstetor | Mat. | Bild } & | Anwendung LUH 1 | Jem IPtm Renu| Tj Ug Ayl ClpF] ry Q Ly | ter Ir Tafel-Nr.
Type Manufact. | Mat. Fin.g Application Unml|Slav|Seam] Tu [%PBR Ty || 5Tu U AT sc,/C, §r, | §n e URr L $Q,, | e=lg:in | St {Ur Ty [ Yabie-No.
Type Fabricents| Mat. | Fig.{ & | Applicati Bl gre| &bots[Blrgm | 9T [&Pin |§Ta BGoel ZUpn &f5(GHz] | &% | &F | 81z [BUnE Sip—~Ug ip| &iz |SUE [§Tg JTable-No.
Tipo Produttori| Mat. | Fig.! & | Applicazione *lz Ty &Ty 8l &Uz | &T) | Tabeila-No.
*A/8/C | *Farb-Code max. | max.] max. max, max. fnin..max.| 10*7°C | min..max. §% ns | mA mA |max. {Section 5)
/D/EIF | Typ-Code v Al A fc | w |°C |"Cw] °C v Smv/C a ladBlma | v |MHz | ol [SnasismAvmAa|wAa |V | °C
1N4136 Edl, Idc, |SI  |K10a/as |GI-L 200 (570 5100 176 1,6 70A (TG=100°C) a8m mex §175 | BY/2b
Sem, Ssi, &760
Whs
1N4137 “IN4136 |81  |K10s/as |=1Na136: 400 36m max 5176
1N4138 ~IN4138 (81 . [K10a/a§ [~1N4138: 600 2am max $175
1N4139 Edl, Ide, [SI s17/a |Gt 50 |83 BO ¥175 T 3A (Ty=50°C) 200 max 50 JBYA
Sem, Sol, 911/ &300 : :
Sei, Gis 19/-/1,1
1N4140 =1N4139 [SI  |=1N4139|=1N4139: 100
1N4141 =1N41398 |Si =1N4139|=1N4138: 200
1N4142 =I1N4138 |Si =1N4138|=1N4139: 400
1N4143 =1N4138 [Si =1N4138|=1N41239: 800
ING144 -1 N4138 |Si =1N4138[=1N1439: 800
1N4148 aiN4138 |8i  |=1NA138|-1N4130: 1000
1N4146 =1N4138 |81 |=1Na139]=1N4130: 1200
1NA14T idc, Msc, |81 |Sess s ao 150 t : 30 7w 10; 1 foa 10 25 [BASsb
sSam, Ssi - 8 o
1N4148 Aag Foh Hit, | Si S3/a £ 76 B75m 26 }0% 26 |350 |200 1 10 <8 10; 1 2%5n 20 25 BA/3b
ft1,Phi,Sem, $100 ] 0.2 26 0 <4 $10-8; 5 75 25
SinSet,Sd, &0.5 §>45 $2 100 50 20 150
Tix, Tos, Val
Gen,Uni
1N4149 =1N4148 [Si lsalu =1N4148: 2 0.
1N4150 Feh,Gen, Hit,| Si 183/1 fSS 80 |o2 08 26 |05 25 |3s0 |200 0,74 10 <6 400; 40 | 0A 60 25 BA/3b
Idc, itt,Phi, &5 : 0,92 100 <4 200; 20 |100 60 150
Semn,Ses,Sid, ] 200
Tix,Uni, Val \ 28 1] 1
1N4161 Aag Fch Mit, | Si 83/a 8s 50 KO0,15 046 25 |06 26 |350 |200 1 80 <4 10; 1 006 50 25 BA/3b
Gen, ltt.Phi, §756 | 0.2 2 0 1 <2 $10-8; 50 B0 160
Sem, S, Sid, §>456 $2 100
Tix,Uni Val
1N4152 =1N4151 |Si  |S3/a ss 30 [§0,15 045 25 |06 25 |350 j200 0,87 1 <4 10; 1 005 max 26 [ BA/3b
§40 ,2 25 0,7 2 <2 S10-€; 50 max 150
0,81 10
2 [} 1
1N4163 =IN4151 |Si  {S3/e =1N41B2: 50
§75
1N4154 =1N4151 [Si  |S3/a 5S 26 %0,156 0456 26 j05. 25 |350 |200 -t 30 <4 10; 1 |o1 25 25 JBASb
. §36 | 0,2 26 4 [¢] 1 <2 $10-8; 100 256 150
§>45 §2 100
1NS1ES Ide, 8cn 181 |86/ 8, Uni 400 |502 26 15180 1 100 'k 10u s30~3s; 01 400 25 [BAN
‘ ‘ 25 400 100
1IN 156 Gen, ide, |8i |S6/a Suabi 20 o4 28 |375 |178 141 1 005 20 25 [BZ73
Scn, Sem . 1,84 100 50 20 160
25 0 1
1N4157 =1N4166 |81 }se/a “1N4156: |- 2,06 1
2,66 100
20 [+] 1
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Electrénica analégica (126212004)

CUADERNO DE PRACTICAS

1 2 3 4
a |A K a
b |K A? b
c {A K c
cl1]A A K c1
d [K A d
d1| K K A a1
] A K -]
f K A 1
g |A K Geh g
h | K A Geh h
i |A K A i
k Kk
1 { A1 A2 K1-2 |
n|K1-2 A2 A1l 1
m | Ki K2 A1-2 m
mi| A1-2 K2 K1 mi
n | Al K2 A2/KA1 n
ni | At A2/K1 K2 n
o | Ki A2 A1/K2 [¢]
o1 | K1 A1/K2 A2 o1
p | A2 Ki-2 A1 o]
q | K2 A2 K1 q
r | A1 A2 A3 K13 |r
r1 | A1 A2 K1-3 A3 r1
r2 [ Ki-3 A1 A2 A3 r2
s [ K1 K2 K3 Al1-3 |s
s1 | K1 K2 A1-3 K3 s1
t K A Geh |t
t1 A K Geh | t1
u | A2/K1 A1 Geh K2 u
ul | A2/IK1 K2 Geh A1 ui
v |A A K K v
vl | K K A A v1
W | A, —_ Y] + w
x [ — N + ~ X
x1| + ~n, n - x1
X2 | + — N N x2
X3 | + Y - ~n x3
x4 | — Y Y + x4
y | A1/K4 A2/K1 A3/KZ2 A4/K3|y
z | Autdruck/Imprint/Impr. 2z
§ | K+Geh/Case/Boite/Ilnvol/Cajas| §
& | A+Geh/Case/Beite/invol/Cajas| &
= A2 2=K2 (bidirektional-Di)

S18
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BC100...... ..BC 117 GRENZDATEN KENNDATE
N
Tvp Hersteller | M/Pol|Bild Anmndunq UCBD UCEO EBO 'C P"n R‘hu Tl B ‘hFE, fT F
Type Manufact. | M/Pol}Fig, 3 Application  lUcpg#Ueen $Slewm Ty |y | Ty 6 theg) | 1, | sV, i T ton | torf ) Upe Ican
Type Fabricants { M/Poi| Fig. & |Apnlication alg §Tg &Uge g &4‘7 ﬂc !UCE Sty | wt] e 1g | $teeg Ucal T
Tipo Produttori |M/PolFig.d & |Applicazione *Ucey! *igm &Ty : “toad] Fo E |7 C8 L T Sdeen| $Uce 5T
max. | max. jmax. | max. | max. max. min.typ.max J sat U &T?
L] L] L]
v v V |mA| W C [cw] °c &mv MHz[ dB8 | ma| v |Muz o | n m‘;x. N max,
i m. A °
B8C 100 Asg 8N [A30/s8 |Vid-E aso 300 7 |150 ]| 08 2B g 0 PP MA T wA | v [
.)} 0 <tau Yo -
8C 101 \ar 8I-N |AS/a a0 7 |40 |03 25 ]800 . 20 e
BC 107 Asg,Dittt, [Si-N |a3/es  [uni 50 45 6 [100}03 26 |600 {178 §126...500
iy kompl.; BC 177. &50 $2001 03 5115|5200 300 o5 & 92 10 05| 75 ® 15| 35 0]
Sie TraVal <10 02 & 1kHd 6 100 & 192 Smax 25| 53 05
BC 1074 5126....260 2 it
BC 1078 240 S
BC 107P(A..B] Fer D5/e 5
BC 107P(A..B Tix D10/s
B8C 108 =8C 107: |§i-N |A3/e8 |kompl.:BC178,| 30 20 5 §126.....
BC 262 &30 Sy 2 5
BC 108A §125....260
gg}gg‘a: 340 ..... 500 § g
80..... 0
BC 108P(A..C]Fer DB/e L 2 5
BC 108P(A .C}Tix D10/a
BC 109 =BC 107: (Si-N |A3/e8 [kempi:BC178} 30 20 6 §125....900
(8...C) (] BC 283 &30 1.2<4 02 5
BC 109P{B..CYFar DS/e g § 1kMg
BC 109P(B..CY Tix D10/a
BC 110 Asg, Sin  [SiN |Ad/es  un) % 80 8 |60 03 26 | 50017 30 90 2 s
at0 | 0,3 115|200 ™ Sl 08 B0 o1 =] = i
BC 111 Rt 8I-N |83/e  [min, NF 20 20 3 |so 003 25 96.,...650 < oz Ton 10 80 100} st0 aop
o0 7T
BC 112 val SN |E13/6  |Min, NF 20 20 4 |60 |[005 45 |1600 Py
» . ———
BC 112v0t 5 ..16kHz % 10 001 <
BC 112gelb 05
BC 112grin ‘ g.:
BC 113 Nec, 800 [8i-N JA17/a  Jum 30 30 6 | 80 016 45 | 600 N .
02 25 |s200 0, 5 =
BC 113A 40 40 B 1kHz 2 ’g‘,‘)’ ::g :: 27 s
BC 114 Nec,8os  [SiN |A17/s  [=BC 113: 18 :
BC 114A AD 40 5 k-
BC 118 Noc, Spe  [Si-N [As1/e  |NF-Tr 40 30 5 [200]024 45 | 333
03 25 [$125 :g 1 100 o1 20 “-- P
d 10
BC 116 Nic, Sgs SiP |ABY/a uni 45 40 ] 500 g.:! , 225 333 1
8 826 |$125 0.25 80
BC 116A ] 04 1850 o b BT
BC 117 S Si-N [As1/a  [NF 120 120 s | s0 |03 25 |333|t25{ @30 80 anm T e o
08 25 |s125 10 2 g0 5 l_—;s_——;;"—_e ______
: 10
&0,1 a4 2
1)ic; 1, 3
ER CES Meoev  “)lgex
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Electrénica analégica (126212004)

CUADERNO DE PRACTICAS

BC530........ BC 551 GRENZDATEN KENNDATEN
Typ Herstaller |M/PollBild , o |Anwendung  |UcaofUcko Veso| lc | Pror Renu| T Bhgg) fr F ton | tott | Uce lcso Ccgo
Type Manufact. |M/Poi| Fig. ‘3 Application F%S "l Slom Ty [Rug| §Ty 88 (hg) My |8V, I (Ucg] ¢ Sty [ 8t atf o Ig | Slcgn| Ucp | Ty | Sce Ucp
Type Fabricants |M/Pol| Fig. | T |Application &ig iTg &Ugg &fg |&AVy| Sl [§Ucp &t, | &ty |SUpe &g SUce| 8T | &C/q [SUCE
Tipo Produttori [M/Pol| Fig.f & |Applicazione "Ueey *lgm &Ty *fmax] Fc sat BUgg| &T|[ “Cn, [alicy
max. | max. | max. | max. [ max. max. min.tvp.max max. max.
\ v vV [ma| w | °C |°cw| °C &mv MHz| dB | mA| V IMHz| ns | ns | Vv ImA|mAa| A | v | °¢ pF | v
BC 530 Fch Si-P  [D9/e Vid 130 120 100 0625 25 1680 40.....180 10 5 ,2 1
kompl.: BC 532 >50 0z 10 . S
<6 025 5
BC 531 Feh Si-P  |D9/e =BC 630: 160 180 60.....240 10 5
kompl.: BC 633
BC 532 Fch Si-N |09/ 180 140 8 [100 [0.626 26 150 60.....250 10 5 016 10 0.1 <6 10
kompl.: BC 630 >50
<10 025 &
BC B33 Feh Si-N |D9/e =8C 532: 180 160 40.....2580 . 10 5
I kompl.; BC 631 <8 026 &
BC 534 Fch Si-P  [DO/e NF-Tr/E 80 8 600 [0625 25 160 100 1 126 1
kompl.: BC 635 >80 B 00 181 o1 <85 10
BC 5356 Fch S5i-N |D9/e INF-Tr/E 80 8 500 |0,626 25 160 100 1 026 1 1 '
kompi.; B¢ 634 >60 e R
BC 637 Fch,Mic [Si-N [Dd/e INF-Ts/E 860 @80 ] 1A 10,626 26 | 200 | 150 40.....400 100 1 1.2 1A
kompl.: BC 527 §154 1.5 s25) 83 >100 50 10 Toof 01 4o 25| <15 10
BC 5376 40.....100 100 1
BC 637-10 83.....160 100 1
BC 637-16 100.....260 100 1
BGS3 - [Fen s (Do BC 537 80 80 160--400 0
. Mic 5 { ] = 2 l
(6...26) pl.; BC 628 16 1A 100 01 860 25
BC 546 AsgleMorfsi-N D178 . funi 80 65 6 (100|085 25 260|160 §75....500 2 5 026 10 05| 16n 30 25| 25 10
Mul,Phi, Rrc) lkornpl,: BC 666 &80 $200 5160 10 5§ 66 100 & €
Sie, Tix,Val &50 2<10 0,2 5 1kHazf 5 & 30 1501 o 205
BC 546V §75.....150 2 5
8C 548A §125.....260 2 5
BC 546B §240...,.500 2 5
BC 547 =BC 548: [Si-N |D11/a kompl.: BC 557 | 50 4550 §76.....800 2 5
&
BC 547V §75.....160 2 5
BC B47A §125.....260 2 [
BC 547B §240..... 2 [
BC 647C §450.....800 2 5
BC 548 =BC 546: [5i-N [D11/a kompl.: BC 588 | 30 30 §75.....900 2 6
(vI..C) &30
BC 549 =BC 646: |Si-N |D11/a ra 30 30 §240..... 2 5
(B...C} kompl.: BC 689 &30 . $,2<4 0,2 B 1kH:
550 =BC 646: ISIN |D11/e  |ra 50 46 §240.... 2 5
{B...C} kompl.: BC 680 &50 1<4 0.2 5 1kH
fec 551 Mui sip |D11/a  |uni 50 48 wof{os 25 150 140 2 e
Vicer  Mlces  icev  ‘Yieex
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BCSB56...... ..BC618 GRENZDATEN KENNDATEN
Typ Hersteller § M/Pol|Bild Anwendung Ucso|Uceo Meso] ¢ | Prot l“mu T B (bl fr F ton § totf | Uce Icao Cceo
Type Manufact. |M/Pol Fig. g Applicstion  |SUces/SUcen Slem Ty |Ruc| 5Ty 8 {heg) | 8o |8V, [ o |Ucg] f | Sta [ St | sot| Ic | 1g |Slegn[Uca| T |5Cemp Uce
Type Fabricants |M/Pol| Fig. § 'z |Application &g T &lUgg &fg [&AVy| SIg |SUcp &t | &ty |SUge 8dgpo|SUce| $7g| &C,q [$Uce
Tipo Produttori [M/Pol| Fig.] & |Applicazions *Ucgy| *lgm &Ty *fmax Fc st &Ugg &T|| *C,, [&Ugg
max. | max. | max. | max. | max. ‘max. min.typ.max. max. max.
v v v mA | W *c [*cmw]| °¢ &mv MHz| dB | mA | V |[MHz| ns ns v mA | mA | pA v °c pF v
BC 568 Asg I Mot)SiP  [D11/a  Juni 80 65 &5 100|056 25 |250 | 160 §75....500 2 5 03 10 05|10 30 25| 45 10
Mul,Phi,Atc] kompl.: BC 546 80 §200 §150 10 5 0656 100 5 5 30 180
Sie,Tix,Val &50 2<10 02 6 1kHz
BC 556V 2 5
BC 556A 2 s
BC 5668 2 5
BC 557 «BC556: [Si-P [D11/s |kompl:BCE47] BO 45 2 s
&50
BC 557V1 2 6
8C 557A 2 5
BC 5578 2 B
BC 557C 2 5
BC 558 =BC556: |§i-P |[D11/a |kompl.: BCB4B| 30 30 2 5
V1..C) &30
BC 550 =BCE86: [Si-P |D11/a s 30 30 2 8
g::& ac 556 |sie ; kompl.: BC 549 s &30 1<4 02-2 g TkHz
- 1 IS D11/a ra 45
{A..C} kompl.: BC 650 &50 1<4 02 5 1kHz
;
BC 582 Tix Si-N [D12/a  |uni s0 45 6 Jaoo|o3 25 | 410 100.....480 2 5 06 100 & | 16n <6 10
kompl.: BC B12 >150
100....240 <10 oéz 5  1kMz
BC 582A R 5
Bc 5828 m ----- 4& 2 5
BC 583 Tix 8i-N |D12/a |=BC5B2: % 2 5 100....860 2 5
AT kompl.: BC 6513 100.....240 2 5
BC 5838 200.....430 2 5
8C 583C 400.....850 2 5
BC 584 Tix 8i-N [D12/a [=BC5B2:ra 20 5 200.....860 2 6
(B...C) kompl.: BC 514 <4 02 6 1kHz
BC 585 Mot SN [po/e  [uni 2% 20 6 |s100(035 25 150 120.....320 05 & 069 05
BC 588 Mot SiP [DB/s jum 2% 20 5 {6100/036 25 150 120.....320 05 & 060 05
B8C 587 Eiy 8I-F [A3D/e &0 [ 1A 4 §285
8C 612 Tix SiP |D12/a  |Uni 7 7 & |200{03 15 €0.....300 2 6. .07 2 18n <10 10
compl.: BC 682 e
BC 612L Do/c
BCB17 . [Sie, Tix [SIN |Di1t/a |Deri, NF/Tr 50 40 12 | 1A |0og2s 28 150 1000¢ 1A & 11 220 02{006 4 25| <4f 10
a100| 1,25 §25 | §90 >180 500 & . &005 a10 25 | s<5 &b
BC 818 Sie, Tix |SiN [Di1/a |=BC817: 80 &6 4000 1A B
Decer  "lices  Micev  *)lcex
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PIN-CODE
Transistor Darlington FET
1 2 3 a 1 2 3 4 1 2 3 4
s E B ¢ E2 B1 C12 $ G D 3
b E C B E2 C1/2 B1 s D G b
¢ 8 C E Bi C1/2 E2 G D s ¢
d B E ¢ G S D d
8 cC 8 E ci/2 B1 E2 D G S e
f C E B D $ @ f
g E B C Geh|E2 B} C1/2 Geh| S G D Sub| g
h E C B Geh|E2 C1/2 81 Geh| S D G Sub| h
i B C E Geh|B1 C2 E2 Geh| G D S Sub | j
k B E C Geh k
i C B E Geh D G S Sub| |
m C B E o] D s G Sub m
n E B8 Geh C | C1 EYB2 E2 D G Sub S n
o | E € Geh B D S Sb G o
p C Geh E B G Sub S§ D p
q [o] Cc E B S D G G q
r E C E B |€E2 B1 C1/2E1/82) S Gt b G2 | r
s E B E € |E2 Bl EYB2C1/2| S GI G2 D s
1 E € B € |E2E1B2 B1 ¢c12] D G2 Gt S/sub]
u E B [+ B Gl G2 D S/Sub| u
v|{B c B E $ D G2 Gt | v . M P
w B E B [o] G1 G2 S D w
x E B € E D s G G2 ] x .
vy |le1n B E2 C s 6 s D |y 1 7
z E1 B c E2 z ’ “e
za | B E € E z
3 JEIK ¢ A B b i ,E '
§ | C+ Geh/case/bonefinvol. D + Geh/case/botte/invol.| § [ I
& | B+ Geh/case/botte/invol, G + Geh/case/battefinvol.| & |
U E + Geh/case/boMe/invol. S + Geh/case/bolte/invol. | * g
+ Sub + Geh/case/boitefiny.| + 1] i i
- G2 + Geh/case/botefinv. | =
Geh = Gehiusse/case/ Sub = Substrat/bulk/
bottier/involucro substrat/sostrato
dat 1.4 8/81 A3 TO-18 D11 T0O-92/SO0T-54
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ANEXO 4: CODIGO DE COLORES DE RESISTENCIAS Y CONDENSADORES

4 Bandas

5 Bandas

6 Bandas

—]

—]

—

Plata 0.01 10%
Oro 0.1 5%
Negro 0 0 0 1
Marrén| 1 1 1 10 1% 100ppm
Rojo 2 2 2 100 2% 50ppm
Naranja| 3 3 3 1K 15ppm
Amarillo| 4 4 4 10K 25ppm
Verde 5 5 5 100K 0.5%
Azul 6 6 6 1M 0.25%
Violeta| 7 7 7 10M 0.1%
Gris 8 8 8
Blanco| 9 9 9
Multiplicador| Tolerancia| Coef. de Temp.

Codigo de tolerancia en los condensadores cerdmicos o de film plastico.

Letra C D F G J K M
Tolerancia +0.25pF +0.5pF 1% 2% 5% +10% | £15% | +20%
Letra Q T U S Z
Tolerancia | -10% +30% | -10% +50% | -10% +75% | -20% +50% | -20% +80%
Tipo de dieléctrico utilizado.
MKC = Metallised Polycarbonate | MKT = Metallised Polyester | MKP = Metallised Polypropylene
KP = Polypropylene Film/foil KS = Polyestyrene Film/foil KT = Polyester Film/foil
Coeficientes térmicos de los dieléctricos de los condensadores.
Color Verde | Amarillo |Rojo/violeta |Negro Marrén Violeta Marrén/rojo
Coeficiente |High |Medium |+100ppm/°C |Zero TC |-150ppm/°C |-750ppm/°C |-1500ppm/°C
K K
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ANEXO 5: TABLA DE DATOS DEL FET BF245

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

General purpose symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic
T0-92 variant; intended for applications in |.f. and d.c. amplifiers, and in h.f. amplifiers.

QUICK REFERENCE DATA

Drain-source voltage
Gate-source voltage {(open drain)
Total power dissipation up to Tamp = 75 °C

Drain current
Vpgs=15V;Vgg=0

Gate-source cut-off voltage
Ip=10nA;Vpg=15V

Feedback capacitance at f =1 MHz
Vpg =20V, -Vgs=1V;Tamp =25°C

Transfer admittance (common source)
Vpg = 16 V; Vgg = 0; f = 1 kHz; Tymp, = 26 ©C

+Vpg max. 30 V
-VGso max. 30V
Ptot max. 300 mw

BF245A/0 | A [B | C

| > 05 2,0‘ 6|12 mA
DSS <« 2,1 ({65 ]|15]25 mA

—-V(P)GS 0,25t080 V
Crs typ. 1,1 pF
[Yfs| 30t065 mS

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

Pinning:
1 =drain
2 = source g
3 = gate
. @ S f ] +0’l‘0
\Q ’min
MBB7114 ]

re— 5,2max ~#e————— 12,7min ——»l
| ,i 0,49
48 H f max

max 254 7 — !

f—— |

3 7270994.2
diameter within 2,5max
- -

is uncontrolied
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RATINGS

Limiting values in accordance with the Absolute Maximum System (1IEC 134)

Drain-source voltage tVps
Drain-gate voltage (open source) VpGo
Gate-source voitage (open drain) -VGso
Drain current Ip
Gate current e}
Power dissipation

up to Tamp =75 °C Piot

up to Tamp = 90 °C Piot
Storage temperature Tstg
Junction temperature Ti
THERMAL RESISTANCE
From junction to ambient in free air Rthj-a
From junction to ambient Rthj-a
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Gate cut-off current

-Vgs=20V;Vps=0 -lgss

—Vgg = 20 V;VDS=0;Tj= 126 9C ~lgss
Drain current 2)

Vps=15V;Vgg=0 Ipgg 3)
Gate-source breakdown voltage

—lg=1rA;Vpg=0 —V(BR)GSS
Gate-source voltage

Ip=200uA;Vpg=15V —Vgs 3)

max.
max.
max.
max.

max.

max.
max.

30V
30V
30 Vv
25 mA
10 mA

300 mwW
300 mw

—65 to + 1560 OC

1)

max. 150 °C
= 250 K/W
= 200 K/W
BF245A B C
< b 5 5 nA
< 0,5 0,5 0,5 uA
> 2 6.0 12 mA
< 65 | 150 25 mA
30 30 30V
> 04| 16 | 32V
< 22 3,8 75V

1) Transistor mounted on printed-circuit board, maximum lead length 3 mm, mounting pad for drain

lead minimum 10 mm x 10 mm.
2) Measured under pulse conditions: tp = 300 us; § <0,02.
3) BF245A/0: Ipgg =0,5to 2,1 mA; —Vgg = 02010V

BF245A/1: Ipgg = 1,910 3,0mA; ~Vgg=041t0 10V
BF245A/2: Ipgg=3,0t0 45 mA; -Vgg=0710 1,4V

BF245A/3: Ipgg = 4,5 10 6,6 mA; ~Vgg=1,1t022 V.
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6 7262708
2 BF245A
Vpg=15V _ _ [T1
Ip Tj=25°C L1111 : Lyp. 2‘;310“"’*5:
mA) MY —+ | Ty=25°C
' Vag=0
sf T GS
/. v -Vgs=0,5V
2
tVE
1
7
L 1,5
0 1]
4 -Vgg(V) 2 0 10 Vpg(V) 20
Fig. 3
7762695
BF245A
4 B {
I \\ typ. values |—
D Vpg=15V —
(mA)
3 .y
VG507
. .
N
I
~N= dT-Vgs=0,5V-
1 1V
1,5V
0
0 50 100 'I'j (°C) 150
Fig. 4
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ANEXO 6: TABLA DE DATOS DEL MOSFET IRF510

PD- 95264

International
IR Rectifier IRF510PbF

HEXFET® Power MOSFET

* Dynamic dv/dt Rating

* Repetitive Avalanche Rated o _

® 175°C Operating Temperature - 1I"’FIZ:-SS = 100V
® Fast Switching

® Ease of Paralleling a HDE{GI‘I} = 0.540
* Simple Drive Reguirements
* Lead-Free s 'D = 5.6A

Description

Third Generation HEXFETs from Intermaticnal Rectifier provide the designer
with the best combination of fast swilching, ruggedized device design, low
on-resistance and cost-effectiveness,

The TO-220 package is universally preferred for ali commercial-industrial
applications at power dissipation levels to approximately 50 watls. The low
thermal resistance and low package cost of the TO-220 contribute to its wide
acceptance throughout the industry.

Absolute Maximum Ratings

o Paameter I "

In @ Te=25°C Continuous Drain Current, Ves @ 10V |

o @ To=100°C | Continuous Drain Current, Vas @ 10V

(517} Pulsed Drain Current &

Po @ Te=25°C | Power Dissipation

Linear Derating Factar

Vas | Gate-to-Source Voltage _ o ®0

E.u.-é Single Pulze Avalanche Energy & |

Iam Avalanche Current ©

Ean | Repefitive Avalanche Energy &

dwidt . Peak Diode Recovaery dwdt & . |
Ta Cperating Junction and =55 to +175 |I '
Tsta  |StomgeTemperatweRange | | °C |
_________ Soldering Temperalure, for10seconds | 300 (16mmiomocase) 1 |

Mounting Torgue, 6-32 or M3 screw L 10 [bfein (1.4 Nem) | |
Thermal Resistance
f ___Parameter Min. Typ. Max. | Units |
| Rauc Junction-to-Case ' — — 35 f
| Facs Case-to-Sink, Flat, Greased Surface - 0.50 = G
| R Junction-to-Ambient — — 62 ]
wiwwirf.com 1
S/10/04
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IRF510PbF Internationa

IR Rectitier
Electrical Characteristics @ Ty = 25°C {(unless otherwise specified)
Parametar Min, | Typ. | Max. | Units Test Conditions
Vigmpss Drain-to-Seurce Breakdown Yoltage 100 | — — | ¥V [ Vas=0V, lps 25008
| AVipnmss/AT,| Breakdown Voltage Temp. Cosfficient — | 012 | — | VG | Relarence to 25°C, lp= 1mA
| Biosiam Static Drain-io-Source On-Resistance — — | 054 0 | Vas=10V, Ip=34A &
Vs Gate Threshold Voltage | 20 — 4.0 Vo | Ves=Vas, In= 250pA
s Forward Transconduclancs 1.3 o — S [Vps=50Y, lp=3.44 &
loss Drain-to-Source Leakage Current —T 22550 WA 32::;3‘:’*\::63&:1 Sl
lass Gale-to-Source Forward Leakage — | — [100 . [Ves=20V 5
Gale-to-Source Reverse Leakage — — | <100 Vigsm-20W
| Ciy Total Gate Charge - -— 8.3 Ip=5.64
| Clga Gate-to-Source Charge — - 23 | nC | Wpe=BOV
Chga Gale-to-Drain ("Miller”} Charge | — I 38 Wgs=10V See Fig. 6 and 13 @
taien) Tum-On Delay Time — [sa | — ! Vop=50V B
I Rise Time | — 16 — ne lp=5.64A
Lot Tum-0ff Delay Time = 15 o Ra=2412
] Fall Timea | — | 84 | — Ro=8.4(1 See Figure 10& |
Le Internal Drain Inductance | — | 48 | — Em‘a{a&*;ﬁ?ﬁ} W ;
nH fmcr‘n packag;a \-,_'.":l %‘
Ls Internal Source Inductance = Ts | — g:"e ;; ’:;rtf‘ =
Cigs Input Capacitance — | 180 | — Vas=0V
Con Output Capacitance — B1 — | pF |[Vps=25V
Crgs Reverse Transfer Capacilance —_ 15 — f=1.0MHz See Figure 5
Source-Drain Ratings and Characteristics
Parametear Min. | Typ. | Max. | Units Test Conditions B
Is Continuous Source Current — | — | =8 MOSFET symbit o o
{Body Diode) A | showing the l -
=Y Pulsed Source Currant | — | 29 (integral reverse % L
(Body Diods) @ | pen junction diode. s
Van Diode Forward Voltage — | — [ 25 | v |T=25C, Is=5.64, Vae=0V @
ter Reverse Hecovary Time — 100 | 200 ns | T,=25C, l.=586A
Qe Feverse Recovery Charge — | D44 | 0.88 | uC | did=100AMLs @
ton Forgard Tum-0On Time B Intrinsic furn-on lime is neglegible {turn-on is dominated by La+Lp)
Motes:
@ Repetitive rating; pulse wicth limited by @ |gp=5.64, didtsT5AMS, VoD=ViER)DSS,
masx. junclion temperature (See Figure 11) Tu=175°C
@ Vpp=25Y, starting Ty=25°C, L=4.8mH @ Pulse widlh = 300 ps; duty cycle =2%.
Rg=2501, las=5.6A (See Figure 12}
2 www irf.com
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_, 1p54(415) 378(.149)
287 (113) 10.29(405) 7 354 (139)
2.6 (ma)—L

TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

C 6.47
5 .47 (255)
1 I3 {17 B 7 e10(2a)

15.24 (.600) | ——
14.84 (.584)
l T =t —— 1.15 (045)
MIN
( 1213 ]
14.09 ( 555) 1
1347 (530) g,gg H ﬁg;
\l' 0.93 (037)
= X geo (027)

254 (100) b=t =

2X
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14 5M, 1982,

2 CONTROLLING DIMENSION : INCH

[¢] 036 (014) (i [B[A M|

LEAD ASSIGNMENTS
HEXFET
1- GATE
2- DRAIN
3- SOURCE
4- DRAIN
« 055 (022)
0.46 (018)
292 (115)
64(.104)

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.
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ANEXO 7: LISTADO DE COMPONENTES

Ref.

Concepto

Cantidad

Resistencia 1/4w, 100Q

Resistencia 1/4w, 150Q

Resistencia 1/4w, 220Q

Resistencia 1/4w, 390Q2

Resistencia 1/4w, 470Q

Resistencia 1/4w, 1IKQ

Resistencia 1/4w, 2K2Q

Resistencia 1/4w, 4K7Q

Resistencia 1/4w, 6K8Q

Resistencia 1/4w, 10KQ

Resistencia 1/4w, 180KQ

Resistencia 1/4w, 470KQ

Resistencia 1/4w, IMQ

Condensador ceramico, InF 32V

Condensador ceramico, 10nF 32V

Condensador electrolitico, 33pF 16V

Condensador electrolitico, 470uF 16V

Diodo rectificador de Silicio, 1N4007

Diodo Zener, 6.2V, 12w

Diodo LED rojo, 5mm

Transistor Bipolar NPN, BC547

Transistor Bipolar PNP, BC557

Transistor FET canal N, BF245

Transistor MOSFET canal N, IRF510

e e e I S I T I T T S e e I e S S B I O e I O S e B e I S e B
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