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SIDACOr SIDAC LITTELFUSE SERIE POO0D. ... euuenienieneeneeneeteeaeaneeneeneeaeeaeean e e eea e eaeeae s e saneeaeeaeraesaesnesneeneraeereeeneenernes 315
DISJUNTORES, TIPO E CORRENTE CURVA CARACTERISTICA . .utvnenitinin et et e e et e et e e e e e e e e e e e e aeen e e eaneans 317
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TABELA SELECAO INDUTORES E CAPACITORES PARA CIRCUITO DE SINTONIA AM. c.ucvnintiniinieine e e et e ene e eeaeeneeneaneanes 321
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DISSIPADOR HST643 1,729C/ W/ A" ...t e e e e e et e e e e e e e et e e e e e e et e e e e e e e eneanens 331
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SEMIKRON . . ettt ettt ettt ettt ettt ettt ettt et e e e e aaeeseanaaeaesennaneassesnnnseessennnnsessssnanssesessnnnsesssssnnnsasssennnns 332
PLUGUES JACKS E CONECTORES ....utttttttiittttteeatteeeeenaeeeseeanaeeesseennneeseennnneesssensanesssssnnnsesssssnnnesssssnnnnessessnnnssssennnns 335
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CONEXAO PLUGUE P3 NO CELULAR. ..eutuiuititttetettneetet et ettt e eet et et es s s saaaenesesesessnsaenenesesesesnsnsnenenesesesasasasnenenenees 337
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LM358 /258/259 Low power dual operational amplifiers LM258/358. ... iiiiiiiiiiiiiiiiiiiiiiiii it ettt e ettt i i reeeeeeeeeeseeeaaannnns 347
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T PN 357
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Equacoes da potencia €M amPlifiCAdOrES ...o..ueiiiiitiiii it ettt et ettt e ataeeeeaaeeanaeeeanaeeeanaerannseeaneeeanseeeanseeennees 403
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LM386 LOW VOLTAGE AUDIO POWER AMPLIFIER ... .ttt ittt ettt ettt ettt ettt e e e aateeeaeaaeeseennnneessennnnseessnns 404
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Tabela: corrente maximas nNos CoNAULOres SErie MM € AWG. .....uiiiriiitiiit it eiiteeat et eeteaateeaseeaneeanseanseenseeaseesneesneeennenn 427
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INTRODUCAO

Esse pdf mostra uma série de dicas que vao facilitar a escolha dos componentes para o seu projeto, identificacao de componentes, e
selecao do componente.

Em cada pagina vocé encontra uma lista rapida, o diagrama e pinagem quando necessario e uma descricao dos principais parametros e
tabelas com os valores maximos.

Bom proveito.
DICAS DE COMPONENTES do Professor Bairros.
27/04/2024
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CODIGO DE CORES DAS RESISTENCIAS VALORES E12/E24

4 Bandas ] \ 4 52 5bondas o 4a bandg+
| {or ouro ov prata, entdo.
{ _J .
| ) 4 Ko 10% /— se I poties s

/— "bavds € TER Esse € o codigo de cores das resisténcias ou resistores.
58andas
e e E12 é a série de valores mais comum no mercado.
oL 5% 5/10% 1%
El12 E24: E24 é a série mais comum do mercado com tolerancia de 1%.

i Bandas
_ SR | S 10 10 33 Coa
_G:I]m—lswmo % 12 11 36 Se na resisténcia de 5 bandas a 4a banda for outro ou prata ela

significa tolerancia e a 5a banda mais afastada significa o TCR.
/ 15 12 39
: > 01 [10% 18 13 43 Resistores com 6 bandas sao geralmente para resistores de alta
Cgro  Dkvo Ot N R oo 15 47 precisao que possuem uma banda adicional para especificar o
| coeficiente de temperatura (ppm/°C = ppm/K). A cor mais comum
27 16 51 para a sexta banda é marrom (100 ppm/°C). Isso significa que
. 33 18 56 para uma mudanca de temperatura de 10 °C, o valor da
‘ 39 20 62 resisténcia pode mudar 100ppm/10°C = 0,1%. Para o exemplo de
4 10k | 47 22 68 resistor de 6 bandas mostrado acima: Qaganja (3), vermelho (2),
Cm':}:en:e 56 24 75 marrom (1), marrom (x10), verde (1%), vermelho (50 ppm/°C)
- e 68 27 82 representa um resistor de 3,21 kQ com um 1% de tolerancia e um
' ePm/oc coeficiente de temperatura de 50 ppm/°C.
. oo B 82 30 91

Tolerancia

CAPACITOR

13
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TENSAO E VALORES NOMINAIS DOS CAPACITORES/ELETROLITICOS.

ELETROLITICO (PTH) POLIESTER CERAMICO
1uF (1mF) 1uF 22pF
2.2uF (2.2mF) inF (1K) 24pF
4.7uF (4.7mF) 10nF (10K) 27pF
10uF (10mF) 33nF (33K) 33pF
22uF (22mF) 100nF (100K) 47pF
33uF (33mF) 150nF (150K) 100pF
47uF (47mF) 4,7nF (4K7) 270pF
100uF (100mF) 47nF (47K) 330pF
120uF (120mF) 220nF (220K) 1.500pF
150uF (150mF) 330nF (330K) 1nF (1K)
220uF (220mF) 470nF (470K) 3.3nF (3K3)
330uF (330mF) 47nF (47K)
470uF (470mF) 68nF (68K)
680uf (680mF) 100nF (100K)

1.000uF (1.000mF)
4.700uF (4.700mF)
2.200uF (2.200mF)

14
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ESR TIPICO PARA CAPACITOR ELETROLITICO

A tabela abaixo mostra os valores tipicos do ESR, esse € um parametro muito importante para os capacitores usados nas fontes

CAPACITOR ESR @ 25°C (mQ)

400
350
300
250
200
150
100

30

0

\ \ TYPICAL ESR @ 25°C
\ FOR LOW ESR SERIES

\ \ELEETRCILTTIﬁ CAPACITORS

AR N

AN — 120 uf

220 uf

0

10 20 30 40 50 60
CAPACITOR VOLTAGE RATING (V)

70

chaveadas.

Uma regra de outro € usar capacitores de tensoes de no minimo 100VDC,
quanto mais alta a tensao menor o ESR para a mesma capacitancia.

Outra dica é usar capacitores de alto valor de capacitancia, quanto maior
o valor da capacitancia menor o capacitor.

Vocé também pode diminuir o ESR colocando capacitores em paralelo, é
como colocar resisténcias em paralelo.

Essas dicas foram tiradas do manual do LM2596

15
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COMO CALCULAR O CAPACITOR DE FILTRO.

434

Essa € uma das melhores equacoes porque leva em

I‘f conta a carga que deve ser reposta pelo capacitor a
L C= 4% cada semiciclo.
¢ “"7&'“" bV
i / \ AG=AI.AE = % ALc 1 _ ALc 0 "f" é de frequéncia da onda retificada, se for um
Inin =l = = = e = = e = 2 2 L B.¢ retificador de meia onda devera ser uma veze a
Ac frequéncia da rede, na frequéncia da rede de 60 Hz sera
P‘t = = 4 A .
o 1 t2 c 8.5 ave 60, para onda compl<leta sera duas vezes a frequéncia da
_ T=D¥ v ATc rede, para 60 Hz sera 120.
D=l ¥ € Bl.av% , » , 3
% O "Ic" € a corrente maxima na carga, "vo" € a tensao
C-= To continua na carga, aquele "n" é porcentagem do ripple
85 .7V -
—— e §.m.% desejada.
“v/ . .
A unidade € o Farad.
Tao
Cz g+ —
BL.n.v
Ve = 12V
I = 1A
. . . . m =01 (fox)
Veja o exemplo da figura para uma corrente de 1A, veja que para 2A o capacitor dobra ¢ = 120 (ondo Completa) de
valor, a tensao de saida é 12Vcc e o ripple desejado é de 10 %, valor tipico. " plete
14
= = 86 F
¢ 8.120.0,1.12 8w
2A
= = F
C= B 0. 0192 3¢ r

16
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FORMA SIMPLIFICADA DE CALCULAR O CAPACITOR DE FILTRO.

Existe uma forma rapida, lépida e rasteira de calcular o capacitor de filtro, basta fazer o capacitor proporcional a corrente maxima da

fonte:

Para cada 1A use um capacitor de capacitancia igual ou maior do que 1000 uF para retificador de onda completa.
No exemplo anterior para a corrente de 1A vocé colocaria 1000 uF ou mais, para 2 A vocé colocaria 2000 uF ou mais.
Para cada 2A use um capacitor de capacitancia igual ou maior do que 2000 uF para retificador de meia completa.

No exemplo anterior para a corrente de 1A vocé colocaria 2000uF ou mais, para 2 A vocé colocaria 4000 uF ou mais.

Vocé também pode pensar em termos de miliamperes, entao para retificador de onda completa para cada 1000 mA use um capacitor
de 1000 uF ou mais, para onda completa.

Exemplo, para uma corrente de 400 mA, use um capacitor de 400 uF ou mais, pode ser um de 470 uF.

Para meia onda dobre o valor do capacitor, simples assim.

17
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COMO LER CAPACITOR DE TANTALO SMD

Sopa de letrinhas do capacitor SMD de tantalo #shorts

R15EB L2524

_/ mas

227C=220 000 000 PF/q6V

3
0

Tensao

I<MOO>»PSOO

2.5

6.3
10
16
20
25
35
50

434

Hoje vou mostrar a sopa de letrinhas dos capacitores smd de tantalo.
O primeiro detalhe é que aquele traco branco nao é
o catodo, é o positivo do capacitor.

0 valor do capacitor é descrito na forma de trés digitos, o primeiro e o
segundo digito descrevem o valor numérico e o terceiro digito é o nUmero de
zeros, ou multiplicador, e a unidade é o pico Farad, ndo esqueca.

A tensdo de trabalho é dada por uma letra conforme a tabela da figura.
27C significa 220uF tensao de 16V, 226E, 22uF tensao de trabalho de 25V.

19
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Letra indicativa tolerdncia A ancia & dad . d
s vezes a capacitancia é dada por outra sopa de
da tolerncia letrinhas, esta na tabela também.
B +/- 0.1 % No capacitor da figura a capacitancia é igual a 100uF (A8)
C +/-0.25 % e o jota tensao de 6,3V.
»
D +/ 0 5 % Cuidado para nao se engasgar.
E +’- 0’5 % Essa ultima tabela mostra tolerancia e vale para qualquer
F +/- 1% tipo de capacitor.
G +/- 2%
H +/- 3%
J +/- 5%
K +/- 10%
M +/- 20%
N +/- 0,05%
y 4 | -20% a 80%

20
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TENSAO DOS CAPACITORES DE CERAMICA

VOLTAGE CODES

0) = 6.3V
1A = 10V
1C = 16V
1E = 25V
1H = 50V
2A = 100V
2D = 200V
2E = 250V

Se nao disser nada 50V.

21
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TIRISTORES/SCR/TRIACS/DIACS/MOC

22
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TRIAC TIC206, TIC216
TIC 206/TIC216 /MAC16

7T0-220 T
| ]
MT4
TRIAC
1 2 3 G
Mmr2
|4
SCR
G—|a
\J/ \J \J

TIC 206: 4A

TRIAC para corrente de 4A tensao de trabalho: A=100V, B=200V, D=400V, M=600V,
S=700V, N=800V. Pinos: 1=MT1, 2= MT2, 3=G.

TIC 216: 8A

TRIAC para corrente de 8A tensao de trabalho: D=400V, M=600V, S=700V, N=800V.
Pinos: 1=MT1, 2= MT2, 3=G.

MAC16:

TRIAC para corrente de 16A tensao de trabalho: D=400V, M=600V, N=800V,

Pinos: 1=MT1, 2= MT2, 3=G.

23
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TRIAC TI1C246 HIGH CURRENT16A

Copyright © 2000, Power Innovations Limited, UK

TIC246 SERIES
SILICON TRIACS

DECEMBER 1971 - REVISED JUNE 2000

® High Current Triacs
T0-220 PACKAGE
® 16ARMS (TOP VIEW)
® Glass Passivated Wafer
) e—
® 400V to 800 V Off-State Voltage
MT2——— | 2 O
® 125 A Peak Current
G——————— 1| 3
® Max Igr of 50 mA (Quadrants 1 - 3)
Pin 2 is in electrical contact with the mounting base.
MOCZACA
absolute maximum ratings over operating case temperature (unless otherwise noted)
RATING SYMBOL VALUE UNIT
TIC246D 400
- ] TIC246M 600
Repetitive peak off-state voltage (see Note 1) TIC2465 Voam 700 v
TIC246N 800
Full-cycle RMS on-state current at (or below) 70°C case temperature (see Note 2) lr(RMs) 16 A
Peak on-state surge current full-sine-wave at (or below) 25°C case temperature (see Note 3) lrem 125 A
Peak gate current lam =1 A
Operating case temperature range Tg -40to +110 *C
Storage temperature range Teg -40to +125 *C
Lead temperature 1.6 mm from case for 10 seconds T__ 230 °C

434
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TRIAC BTA40 40A

KYL BTA40, BTA41 and BTB41 Series

STANDARD 40A TRIACs
Table 1: Main Features -
Symbol Value Unit
hams) 40 A P
"'DHMNHHM 600 and 800 v 1
IGT (@) 50 md a Ll e
&
DESCRIPTION )
Available in high power packages, the BTAS —
BTB40-41 series is suitable for general purpose RDs1
AC switching. They can be used as an ON/OFF (BTA40)
function in applications such as static relays, heat-

ing regulation, induction motor starting circuits... or
for phase control operation in light dimmers, motor
speed controllers, ..

Thanks to their clip assembly technique, they
provide a superior performance in surge current TOP3 Insulated Tops
handling capabilities. (BTA41) (BTB41)
By using an intemal ceramic pad, the BTA series
provides voltage insulated tab (rated at
2500V gps) complying with UL standards (File ref.: Table 2: Order Codes
Ea1734). Part Number Marking
BTA40-xxxB
BTA41-00BRG See table 8 on page 6
BTE41-0xBRG
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SCR TIC 106 E FAMILIA
TIC106/MCR100

TIC 106:SCR para corrente de 5A tensao de trabalho: D=400V, M=600V, S=700V, N=800V. Pinos: 1=K, 2=

[ 'l ] [ANODO) EI |3 (CATODO) A, 3=G’

SCR corrente de 0,8A, corrente de Gate bem baixa 200uA e baixa tensao de retencao (Holding current)

6
(GATE)

g 5mA.
TIC116F 50V
TIC116A = 100V
TIC1168B = 200V TIC 116: 6A

TiC116C 300v
TIC116D = 400V

TIC116E = 500V para corrente de 8A tensao de trabalho: D=400V, M=600V, S=700V, N=800V. Pinos: 1=K, 2= A, 3=G.

TIC116M 600 V
lgt (corrente de disparo) = 5 mA (tip)

Iy (corrente de manutencdo) = 70 mA R100: MCR100'3 para 100V,

dV/dt (razdo de crescimento) = 100 V/us

26
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MCR100 SCR PEQUENO MCR100 E FAMILIA

AC

CASE 29-04
(TO-226AA)
STYLE 10

MCR100-4 para 200V, MCR100-5 para 400V, MCR100-6 para 600V.

Sensitive Gate Trigger Current — 200 mA Maximum

Low Reverse and Forward Blocking Current — 100 mA Maximum, TC = 125°C
Low Holding Current — 5 mA Maximum

Glass-Passivated Surface for Reliability and Uniformity

434
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MCR406 SCR PARA 4A

SCRpara4d A.

Vaam Sufixo: 1- 30V

* 2-50V
" 3-100V
" 4-200V

MCR406

ltsm =20 A

Vim (max) = 2V

iT=4A
laT = 200 pA

434
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MOC3021/3022/3023 TRIAC DRIVER

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

I

SCHEMATIC

1 —J6

2 \II Os

30 —{4

. ANODE
. CATHODE

NC

MAIN TERMINAL
SUBSTRATE

DO NOT CONMECT
MAIN TERMINAL

MAXIMUM RATINGS (Tp, = 25°C unless otherwise noted)

Rating Symbol Value Unit
INFRARED EMITTING DIODE
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
Total Power Dissipation @ Ta = 25°C Pp 100 mw
Negligible Power in Triac Driver
Derate above 25°C 1.33 mw/°C
QUTPUT DRIVER
Off-State Output Terminal Voltage VDRM 400 Volts
Peak Repetitive Surge Current ITsm 1 A
(PW = 1 ms, 120 pps)
Total Power Dissipation @ Ta = 25°C PD 300 mw
Derate above 25°C 4 mw/°C
TOTAL DEVICE
Isolation Surge Voltage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ Ta = 25°C PD 330 mvy
Derate above 25°C 4.4 mwWw/°C
Junction Temperature Range Ty —40to +100 °C
Ambient Operating Temperature Range(2) Ta —40to +85 °C
Storage Temperature Range(2) Tstg —40to +150 °C
Soldering Temperature (10 s) TL 260 °C

434
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MOC3021 MOC3022 MOC3023

Rin 1

434

HOT

6
VEE O AM—O— L O—AM
cc MOC

3023

O—

* This optoisolator should not be used to drive a load directly. Itis in-
tended to be a trigger device only.

Additional information on the use of optically coupled triac
drivers is available in Application Note AN-TB0A.

— 2 3021/ ]
0.05 uF
D}—o— o [° uF 5
3 4
—

LOAD @ GROUND

In this circuit the “hot” side of the line I1s switched and the
load connected to the cold or ground side.

The 39 ohm resistor and 0.01 uF capacitor are for snub-
bing of the triac, and the 470 ohm resistor and 0.05 pF ca-
pacitor are for snubbing the coupler. These components
may or may not be necessary depending upon the particu-
lar triac and load used.

Figure 8. Typical Application Circuit

30
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MOC 3041/ 3042/ 3043 O MOC COM DETECCAO DA PASSAGEM POR ZERO

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
COUPLER SCHEMATIC Rating [ symbol | vawe | unit |
INFRARED EMITTING DIODE
1 & D 3 Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
\ Total Power Dissipation @ Tg = 25°C Pp 120 mw
\ Negligible Power in Qutput Driver
2 £ [5 Derate above 25°C 1.41 mW/°C
QUTPUT DRIVER
ZERO Ofi-State Qutput Terminal Voltage VDRM 400 Volts
3 D CROSSING [ D 4 Peak Repetitive Surge Current ITsm 1 A
CIRCUIT (PW = 100 ps, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 150 mw
Derate above 25°C 1.76 mW/°C
1. ANODE TOTAL DEVICE
2. CATHODE Isolation Surge Voltagel1) VIO 7500 Vac(pk)
3. NE (Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ Tg = 25°C Pp 250 mw
4. MAIN TERMINAL Derate above 25°C 294 | mwrc
3. SUBSTRAIE Junction Temperature Range Ty —40to +100 ‘C
DO NOT CONNECT Ambient Operating Temperature Range(2) Ta —40to +85 °C
6. MAIN TERMINAL storage Temperature Range(2) Tstg | —40to +150 °C
Soldering Temperature (10 s) T 260 C
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MOC3041 MOC3042 MOC3043

Vcc  Rin 1
O

1 >
3
O—

MOC3041/
3042/
3043

6 3600

Typical circuit for use when hot line switching is required.

o HOT In this circuit the “hot” side of the line is switched and the

load connected to the cold or neutral side. The load may be
connected to either the neutral or hot line.
Rin is calculated so that IF Is equal to the rated IFT of the

M0Vac part 5 mA for the MOC3043, 10 mA for the MOC3042, or

15 mA for the MOC3041. The 39 ohm resistor and 0.01 pF
capacitor are for snubbing of the triac and may or may not
be necessary depending upon the particular triac and load
used.

* For highly inductive loads (power factor < 0.5), change this value to

360 chms.

Figure 8. Hot-Line Switching Application Circuit

VCC o—l

D Rin 2

MOC3041/
3042/
3043

5 SCR

D2

240 \;1./

Suggested method of finng two, back—to—back SCR's,
with a Motorola triac driver. Diodes can be 1N4001; resis-
tors, R1 and R2, are optional 330 ohms.

SCR

NOTE: This optoisolator should not be used to drive a load directly.
It is intended to be a trigger device only.

S EaRAY

Figure 9. Inverse-Parallel SCR Driver Circuit
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DIAC DB3/DB4

TIRISTOR BIDIRECIONAL.

ABSOLUTE RATINGS

Parameters Symbols DB3,DB4 UNITS
e e . o
Repetitive peak on-state tp=20pu 5 e 20 A
current f=120Hz
Operating junction temperature T, 40-—-+125 °C
Storage temperature Tere 40-—-+125 o

434
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ELECTRICAL CHARACTERISTICS

Parameters Test Conditions DB3 DB4 UNITS
Min 28 35
Breakover wltage (NOTE 1) Vao ngigfgng 2) Typ 32 40 v
Max 36 45
Breakover woltage symmetry IT:?EZ: CZ;ETFTSTIE 2) Max +30 v
Dynamic breakover voltage (NOTE 1) +aM 2 I:(Ir;.z;cnl:ll:;’lﬂmh} Min 50 vV
Output voltage (NOTE 1) A See FIG2 Min 50 Vv
Breakover current (NOTE 1) lo C=22nf(NOTE 2) Max 1000 nA
Rise time (NOTE 1) t See FIG3 Typ 15 usS
Leakage cumrent (NOTE 1) I USHJS-FEE?O Max 10.0 n A

MOTE: 1.Bectrical characteristics applicable in both forw ard and reverse dirctions.

2 Connected in parallel with the devices

www dicde_co kr

434
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PUT BRY39P

O mais popular, mas pouco usado atualmente.

434

MG i 70V

|A 175 mA

LARM: . covcvvnrenannn, 25A a
dlafck .20 Afus

lv (min)............25 mA

tr (max)............. 80 ns

(Caracteristicas medidas a Rg = 10 k)

da= AMNCDO
ag=PORTA DE ANODO
K =CATODO
Kg=PORTA DE CATCDO

Figura 13 — O BRY 39, PUT de uso geral

a9

Kg
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.

QUTPUT 0—

Cr ;|'\ R

Figure 3.29(a). Typical Oscillator Circuit

V. __—— PEAK POINT
T
v NEGATIVE RESISTANCE REGION
;é VALLEY POINT
)
Ve /
Vy /’ \ 4
| |
GAD) Ip Iy I

Figure 3.29(b). Static Characteristics

Table 3.1. Typical PUT Characteristics

Symbol Test Circuit Figure Test Conditions 2ZNG027 2NG028 Unit
Ip 3.30 Rz =1mQ 125 D.08 nA
Rg =10 k{2 4 0.70 nA
by 3.30 Rg=1MQ 18 18 wA
Rg =10k 150 150 uA
Vac {See Figure 3.31)
lgao Vg=40V (See Figure 3.32)
IGKS VS =40V ] 5 nA
VE Curve Tracer Used Il = 50 mA 0.8 0.8
Vo 333 11 1
te 3.34 40 40 ns

PUT 2N6027 2N6028

434

ON Semiconductor

http://lonsemi.com

PUTs
40 VOLTS
300 mW

TO-92 (TO-226AA)
CASE 029
STYLE 16

PIN ASSIGNMENT

Anode

Gate

Cathode
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TRANSISTOR
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TRANSISTOR DE USO GERAL
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BC212 13 14 PNP 0,1A

Amplifier Transistors

PNP Silicon

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

434

COLLECTOR
3
2
BASE
1
EMITTER
MAXIMUM RATINGS
BC | BC | BC
Rating Symbol | 212 | 213 | 214 Unit
Caollector—Emitter Voltage Veeo | 50 | -30 | 30 Vdc
Collector—Base Voliage Vopo | 60 |45 | 45 Vdc
Emitter—Base Voltage VEBD -5.0 vdc
Collector Current — Continuous I —100 mAdc
Total Device Dissipation @ T = 25°C Po 350 mw
Derate above 25°C 28 mwi°c
Total Device Dissipation @ T¢ = 25°C Po 1.0 Watts
Derate above 25°C 8.0 mWi"C
Operating and Storage Junction Ty, Tstg —55t0 +150 °C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Juncfion to Ambient RpJa 357 TN
Thermal Resistance, Junction to Case RpJc 125 ACIW

Bcz 1 2 B Characteristic Symbol Min Typ Max Unit
) Collector—Emitter Breakdown Voltage BC212 V(BR)ICEQ —50 — — Vdc
BCZ‘I 3 (Ic =—2.0 mAdc, Ig = 0) BC213 -30 — —
BC214 - — — —
Collector—Base Breakdown Voltage BC212 V(BR)CBO —60 - — vdc
(Ilc =—10 uA, Ig = 0) BC213 —45 — —
BC214 —45 - —
Emitter—Base Breakdown Voltage BC212 V(BRIEBO -5 — — Vdc
(Ig =—10 pAdc, Ig = 0) BC213 -5 — —
BC214 -5 — —
Collecior—Emitier Leakage Current BC212 lcBO — — -15 nAdc
Vep=-30V) BC213 — — -15
BC214 — — -15
Emitter—Base Leakage Current BC212 IEBO — — -15 nAdc
(Vep=—40V.Ic=0) BC213 — — _15
BC214 — — -15
CASE 29-04, STYLE 1T
TO-92 (TO-226AA)
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted) (Continued)
Characteristic Symbol | Win Typ Max | Unit
ON CHARACTERISTICS
DC Current Gain hFE —
(lg =—10 pAdc, Vge =-5.0 Vdc) BC212 40 — —
BC213 40 — —
BC214 100 — —
(Ic =—2.0 mAde, Vg = -5.0 Vdc) BC212 60 — —
BC213 a0 — —
BC214 140 — 600
(I =-100 mAde, Vg =-5.0 vde)(1) BC212, BC214 — 120 -
BC213 — 140 —
Collector—Emitter Saturation Voltage VCE(sat) Vde
(I =—10 mAde, Ig = —0.5 mAdc) — -0.10 —
{Ic =—100 mAdc, Ig =—5.0 mAdc)i1) — 025 06
Base—Emitter Saturation Voltage VBE(sat) — —-1.0 -1.4 Vdc
(lg =—100 mAdc, Ig =-5.0 mAdc)
Base—Emitter On Voltage VBE(on) 0.6 —0.62 072 Vdc
(Ic =—2.0 mAde, Vg = -5.0 Vdc)
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DYNAMIC CHARACTERISTICS
Current—Gain — Bandwidth Product fr MHz
{lc =—10 mAdc, Ve =-5.0 Vdc, f= 100 MHz) BC212 — 280 —
BC214 — 320 —
BC213 — 360 —
Common—-Base Ouiput Capacitance Cob — — 6.0 pF
(Vg =-10Vdc, I =0, f= 1.0 MHz)
Moise Figure MF dB
{Ilc =-0.2 mAdc, Vg = -5.0 Vdc,
Rg =2.0 k2, f=1.0 kHz) BC214 — — 2
({Ic =-0.2 mAde, Vg =-5.0 Vdc,
Rg =20k f=10kHz, f=200 Hz) BC212, BC213 — — 10
Small-3ignal Current Gain hife —
{lc =-2.0 mAdc, Vop = -5.0 Vdc, f= 1.0 kHz) BC212 60 — —
BC213 80 — —
BC214 140 — —
BC212B 200 — 400

1. Pulse Test: Tp 300 s, Duty Cycle 2.0%.
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BC547 58 NPN 0,1A

Amplifier Transistors BCB4G. B
NPN Silicon ,
BC547,A,B,C
BC548,A, B, C
COLLECTOR
2 '/-—J\\I
BASE !
I"\_\_ ,.:lr.-
3
EMITTER
MAXIMUM RATINGS 123
BC | BC BC
Rating Symbol | 546 | 547 | 548 Unit CASE 2904, STYLE 17
Collector—Emitter Violtage Wepo | 65 | 45 |30 | wvae TO-92 [TO-226AA)
Collector—Base Voltage Veeo B0 | 50 | 30 Vdc
Emitter—Base Voltage VEBD 6.0 Vdc
Collector Current — Continuous. I 100 mAde
Total Device Dissipation @ Tp = 25°C P G25 miW
Derate above 25°C 5.0 mWirC
Total Device Dissipation @ T =26°C Po 1.5 Watt
Derate above 25°C 12 mWirC
COperating and Storage Junction TJ. Tatg -55t0 #150 c
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbaol Max Unit
Thermal Resistance, Junction to Ambient Raln 200 W
Thermal Resistance, Junction to Case RaJc B33 Ci

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

434

| Characteristic | Symbol Min vp Max | Unit |
OFF CHARACTERISTICS
Collector— Emitter Breakdown Voltage BCE46 ViBRICED a5 — — v
lc=10mA, Ig=0) BCE4T ' 45 — -
BCH4B 30 —_ -
Collector—Base Breakdown Voltage BCHE ViBRICED 30 — — v
Iz = 100 pAde) BCEAT ) 50 — -
BCH4B 30 —_ -
Emitter—Base Breakdown Voltage BCHE ViBrjEBD 60 — — v
(lE=10uA, Ic=0) BCEAT 60 — —
BCH4B 60 —_ -
Caollector Cutoff Current lces
WcE=T0V. Ve =0) BCE45 — 02 15 né
(VcE=30V.Vge=0) BC54T — e 15
(VcE= 35V, Ve =0) BC548 — 02 15
(Mgg = 30V, Ty =125°C) BCE4G/547/548 - - 4.0 i
ELECTRICAL CHARACTERISTICS (T4, = 25°C unless otherwise noted) (Continued)
Characteristic Symbol | Min Typ Max | Unit
ON CHARACTERISTICS
DC Current Gain NFE —
(lg=10 A, Vee=50V) BCS4TA/S48A — a0 —
BCS546B/547B/5488 — 150 —
BC548C — 270 —
(lg=20mA VoE=50V) BC546 110 — 450
BCS547 110 — 800
BC548 110 — 800
BC547A/548A 110 180 220
BC54GB/547B/548B 200 260 450
BC547C/BC548C 420 520 800
(lg=100mA, Vee=50V) BCS4TA/S48A — 120 —
BCS546B/547B/548B — 180 —
BCH48C — 300 —
Collector—Emitter Saturation Voltage VCE(sat) v
(lc =10 mA, Ig = 0.5 mA) — 0.09 025
(I = 100 mA, Ig = 5.0 mA) - 0.2 06
(Ic =10 mA, Ig = See Note 1) — 03 06
Base—Emitter Saturation Voltage VBE(sat) — 07 — v
(lc =10 mA, Ig = 0.5 mA)
Base—Emitter On Voltage VBE(on) v
(lc=20mA, VeE=50V) 055 — 07
(Ic=10mA, VeE=50V) — — 077
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SMALL-SIGNAL CHARACTERISTICS

434

Current—Gain — Bandwidth Product fr MHz
{lc=10mA, Vce =50V, f=100 MHz) BC546 150 300 —
BCH47 150 300 —
BC548 150 300 —
Output Capacitance Coho — 1.7 45 pF
Mcp=10V.Ic =0, f=1.0 MHz)
Input Capacitance Cibao — 10 — pF
(Mep =05V Ic=01=1.0MHz)
Small-Signal Current Gain hife —
(lc=20mA, V=50V, f=1.0 kHz) BCH46 125 — 500
BCH47/548 125 — 900
BCH4TAM4BA 125 220 260
BC546B/547B/548B 240 330 500
BC547C/548C 450 600 900
Maoise Figure MF dB
{(lc=02mA, Vg =50V, Rg =2 kQ, BC546 — 2.0 10
f=1.0 kHz, Af = 200 Hz) BCH47 — 2.0 10
BC548 — 2.0 10

Note 1: Ig is value for which Ic =11 mA atVpe =10V
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BC549 BC550 ALTO GANHO

Philips
Semiconductors

Philips Semiconductors

-

PHILIPS

Product specification

NPN general purpose transistors

BC549; BC550

FEATURES

= Low cumrent (max. 100 ma)
= Low voltage (max. 45 V).

APPLICATIONS
= Low noise stages in audio frequency egquipment.

DESCRIFTION

MPM transistor in a TO-92; SOTS4 plastic package.

PMP complements: BC559 and BCSED.

PINMING
PIN DESCRIPTION
1 emitter
2 base
3 collector

3

S
———— 2
=

Fig.1 Simplified outline (TO-92; SOT54)

and symbol.

1
(TEFT

434
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NPN general purpose transistors

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

BC549; BC550

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UHIT
Finpa thermal resistance from junction to ambient note 1 250 KW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T, =25 °C unless ctherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Icao collector cut-off current lg=0;Veg =30V - - 13 nA
lg=0;Veg =30V, T|=150°C - - 5 Ty
lego emitter cut-off current le=0;Vgg =5V - - 100 na
hge DC current gain
BCS49C; BCS50C lc=10pA; Vee=5V, 88 Fig2 |- 270 |-
lg=2mA; Ve =5V, see Fig2 420 |520 |&00
ViEsat collector-emitter saturation voltage | Ic = 10 mA; Is = 0.5 mA - 90 250 mY
lg =100 mA; Ig = 5mA - 200|600 |mV
VBEsat base-emitter saturation voltage Iz =10 méA,; Iz = 0.5 mA,; note 1 - 700 |- mY
lg = 100 méA,; Ig = 3 mA; note 1 - 00 |- mY
Vee base-emitter voltage le =2 mA; Vog =5V, note 2 580 |BBO |YOD |(mV
le =10 mA; Vize =5V, note 2 - - 770 | mv
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz |- 15 - pF
Ce emitter capacitance Ic=ig=0;Vgg =05V, f=1MHz |- 1 - pF
fr transition frequency lg=10mA; Vee =5V, 100 |- - MHz
f=100 MHz
F noise figure le =200 pA; Veg =5V, - - 4 dB
Rg =2k f=10Hzto 15.7 kHz
lc =200 pA; Vee =5 V; - - 4 dB
Rg =2k f=1kHz; B=200Hz
Notes

1. Vpega decreases by about 1.7 mVWK with increasing temperature.
2. Ve decreases by about 2 myiK with increasing temperature.
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BC337 38 NPN 0,8A

BC337, BC337-25,
BC337-40

Amplifier Transistors

NPN Silicon o
ON Semiconductor
Features hittp:'onszemi.com
# These are Pb—Free Devices
COLLECTOR
1
MAXIMUM RATINGS 2 \I'
BASE l\‘_
Rating Symibad Value Unit -

Callector — Emitter Volage Wieso 43 Vo 3

Collector — Base Vohage Voso 50 Ve EMITTER

Emitter — Base Voitage =0 50 Vde

Callector Cumrent — Continuous Iz &00 mAdc

Total Device Dissipation @ T, = 25°C Pa B25 mivy

Derate above 25°C 3.0 mWG TO_83

Total Device Dissipation @ Tp = 25°C Po 15 W CASE 23 )

Cerate above 25°C 12 mWFC STYLE 1T

Operating and Storage Junction Ty Teg | -390 1150 G / i

Temperature Range 1 23 ] g

THERMAL CHARACTERISTICS STRAKHT LEAD BENT LEAD

Characteristic Symibad Max Uit BLLK G ?JEE&
Thermal Resistance. Junction—to-Ambient | Fgga 200 "G
Thermal Resistance, Junction-to—Case Rayz 43.3 "CAW
MARKING DIAGRAM

Stresses exceeding Maximum Ratings may damage the deviee. Maximum
Ratings are strese ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exgposure to stresses above the

Recommended Operating Conditions may affect device reliability.
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ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwisa noted)

Characteristic Symbol Min Typ Mazx Unit
OFF CHARACTERISTICS
Collector - Emitter Breakdown Voltage ViericEO 45 - - Vde
(le=10mA, lg=0)
Ciollector — Emitter Breakdown Voltage Viemices a0 - - Vdc
(lg =100 pA, Ig=0) '
Emitter— Base Breakdown Voltage Viemeso 50 - - Vdc
[|E= 10 !.l.lﬁl. Is: D]
Collector Cuteff Current lceo - - 100 nfde
Ve =30V, Iz=0)
Caollector Cutoff Current lces - - 100 nAde
Woe=45V,Vpe=0)
Emitter Cutoff Current lezn - - 100 nbde
(Veg =40V, Iz=0)
ON CHARACTERISTICS
DC Current Gain hee -
(lo =100 mA, Vee=1.0V) BC337 100 - B30
BC337-25 160 - 400
BC33T7-40 _
“G =300 mﬂ, VGE = 1.01'-"') EEEE]I:I _ a?l:l
Base—Emitter On Voltage VEE(on) - - 1.2 Vde
(lz =300 mA, Ve =1.0V)
Collector — Emitter Saturation Voltage VeE(zat - - 07 Vde
(lz = 500 mA, Ig = 50 mA)
SMALL-SIGNAL CHARACTERISTICS
Output Gapacitance Cob - 15 - pF
Meg =10V, I =0, f=1.0 MHz)
Current—Gain — Bandwidth Preduct fr - 210 - MH=z
(lc =10 mA, Ve = 5.0V, f= 100 MHz)
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Ic, COLLECTOR CURRENT {mA)

Vg, COLLECTOR-EMITTER VOLTAGE [VOLTS,

1000 % X ] 1000 T
— 105 NI 10 nmxj\‘ T)=135°C] 1
S N ~ T C Vee=1V
B k\‘ \\ ‘\\\mﬂ s ~ Ty=25°C
~ ] de ~ =
\‘-‘. T{::ES”C—AQ \\ =
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[, -~ _
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4 ] o L] =
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. & ul N
S \_‘ i |
s = s CURRENT LIMIT >0 r =
s . THE RMAL LIMIT ~.
SECOMD BREAKDOWN LIMIT | T~
0 [APPLIES BELOW RATED Vegg) N 111
1.0 3.0 10 30 100 01 1.0 10 100 1000
Vg, COLLECTOR-EMITTER VOLTAGE Iz, COLLECTOR CURRENT (MA)
Figure 2. Active Region - Safe Operating Area Figure 3. DC Current Gain
T R T TTTTT
- Ti=5°C 4 m — Ty=25°C . e
: vBEtsaﬂ @'{_‘,‘|B:1ﬂ ..---""...-'-""""'I
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Figure 4. Saturation Region Figure 5. “On” Voltages
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BC327 BC328 PNP 0,8A

BC327, BC327-16,
BC327-25, BC327-40

Amplifier Transistors
PNP Silicon

Features

® Pb—Free Packages are Available*

MAXIMUM RATINGS

Rating Symbol value Unit
Collector —Emitter Voltage Voo -45 vdc
Collector-Base Voltage Vees =20 Ydc
Collector —Emitter Voltage VEBO -5.0 Wdc
Collector Current — Continuous le —-800 mAdc
Total Power Dissipation @ Ty = 25°C Po 625 m

Derate above Ty = 25°C 50 mW/EC
Total Power Dissipation @ Ty = 25°C Po 1.5 W

Derate abave Ty = 25°C 12 mW/=C
Operating and Storage Junction T, Ts._g —55 10 +150 9@
Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction-to-Ambient | Rgys 200 “CIW
Thermal Resistance, Junction—-to-Case Raic 83.3 “Ch

Stresses exceeding Maximum Rafings may damage the device. Maximum
Ratings are siress ratings only. Functicnal operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.

ON Semiconductor®

http:ionsemi.com

COLLECTOR
1
2
BASE
3
EMITTER
TO-92
CASE 29
STYLE 17 /
;
;
24 2!
STRAIGHT LEAD BENT LEAD
BULK PACK TAPE &REEL

AMMO PACK

MARKING DIAGRAM

434
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ELECTRICAL CHARACTERISTICS (T. = 25°C unless otherwise noted)

Characteristic Symbaol Min Typ Max Unit
OFF CHARACTERISTICS
Collector —Emitter Breakdown Yoltage VeRycED Vdc
{lC:_“J mé, |E:|:|:I —45 - -
Collector —Emitter Breakdown Yoltage V(BRICES YWdc
(lg=—100pA, Ig=10) -50 = =
Emitter —Base Breakdown Voltage ViBriEED -50 - - Ydc
(le=-10uA, Ic=0)
Collector Cutoff Curment lceo nAdc
Ve =-30V, Ie=0) - - —-100
Collector Cutoff Curmrent lces nAde
Mo =-45V, Vee=0) - - —-100
Emitter Cutoff Current lega - - -100 nAdc
Meg=-40V, Iz=0)
ON CHARACTERISTICS
DC Current Gain Nee -
(lg =-100 mA, Ve = —1.0V) BC327 100 = 630
BC327-16 100 - 250
BC327-25 160 = 400
BC327-40 250 = 630
(lg =-300 mA, Ve = -1.0V) 40 - -
Base—-Emitter On Yoltage VBE(an) - - -1.2 Ydc
(lz =—-300 mA, Vg =—-1.0V)
Collector —Emitter Saturation Voltage Veg(san - - -0.7 Vdc
il =-500 mA, Ig = -50 mA)
SMALL-SIGNAL CHARACTERISTICS
Oufput Capacitance Cop — 11 - pF
Veg=-10V, 1Ig=0,f=1.0 MHz)
Curmrent—Gain — Bandwidth Product T = 260 = MHz

(lg=—10 mA, Vg =-50V, f= 100 MHz)
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Figure 5. “On” Voltages
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BC517 DARLINGTON 1A HFE 30000
BC517

Darlington Transistors
NPN Silicon

ON Semiconductor®
Features
® Pb—Free Packages are Available* htjp:llonseml.com
COLLECTOR 1
MAXIMUM RATINGS BASE
Rating Symbol Value Unit 2
Collector - Emitter Voltage Vces 30 vde
Collector - Base Voltage Vea 40 Vde EMITTER 3
Collector - Emitter Voltage Veg 10 Vde
Collector Current — Continuous Ic 10 Adc
Total Power Dissipation @ Ta = 25°C Po 625 mw
Derate above Ty = 25°C 12 mW/C
Total Power Dissipation @ Ta = 25°C Po 156 W TO-92
Derate above Ty = 25°C 12 mwW/»~C CASE 29
Operating and Storage Junction Ty Ts,g -55 to +150 °c 15 STYLE 17
Temperature Range 3
THERMAL CHARACTERISTICS MARKING DIAGRAM
Characteristic Symbol Max Unit :
Thermal Resistance, Junction-to-Ambient | Rgya 200 "W 7~
N
Thermal Resistance, Junction-to-Case RoJC 833 °CAWV y ;31(; '\
Maximum ratings are those values beyond which device damage can occur AYWW =
Maximum ratings applied to the device are individual stress limit values (not
normal operating conditions) and are not valid simultaneously. If these limits are

exceeded, device functional operation 1S not implied, damage may occur and
reliability may be affected.
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BC517
ELECTRICAL CHARACTERISTICS (T = 25°C unless othermse noted)
Characteristic | symbol | min | Typ [ Max [ unit

OFF CHARACTERISTICS

Collector— Emitter Breakdown Voltage VIBRICES Vo
(g =2.0mAdc, Igg=0) 30 = =

Collector - Base Breakdown Voltage VBRICED Wdc
(Ic = 10 pAdc, I = 0) b B =

Emitter -Base Breakdown oltage ViBriEBD Ve
(e =100 pAde, Ic=0) 10 = =

Collector Cutoff Current lees nAdc
(Ve = 30 Vdc) = o 500

Collector Cutoff Cument lean nAdc
(Vg =30 Vde, IE=0) - - 100

Emittar Cutoff Gument IE80 nAdc
(Ve = 10 Vvde, |- = 0) - - 100

ON CHARACTERISTICS (Note 1)

DC Current Gain hge =
(Ig = 20 mAdc, Ve = 2.0 Vdc) 30,000 = =

Collector - Emitter Saturation Voltage VeErsan Wdc
(lc = 100 mAde, g = 0.1 mAde) - - 1.0

Collectar — Emitter Saturation Voltage VBE(an) Wdc
(I = 10 mAdc, Vo = 5.0 Vdc) = = 14

SMALL-SIGNAL CHARACTERISTICS

Current—Gain — Bandwidth Product (Note 2) T MHz
(lc = 10 mAdc, Ves = 50 Vde, T = 100 MHz) - 200 -

1. Pulse Test: Pulse Width = 300 ps, Duty Cycle 2 0%
2 fr=Ihmel * fex

O transistor BC517 pode ser substituido pelos seguintes transistores: BC875, BC879, BC517G, BC517P,
GC195.
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CA3083 MATRIZ TRANSISTOR 0,1A GENERAL PORPOUSE

intersil

Data Sheet

General Purpose High Current NPN
Transistor Array

The CA3083 is a versatile array of five high current (to
100mA) NPN fransistors on a common monolithic substrate.
In addition, two of these transistors (Q4 and Q) are
matched at low current (i.e.. 1mA) for applications in which
offset parameters are of special importance.

Independent connections for each transistor plus a separate
terminal for the substrate permit maximum flexibility in circuit
design.

Ordering Information

PART NUMBER TEMP. PKG.
(BRAND) RANGE (°C) PACKAGE NO.
CA3083 55 10 125 16 Ld PDIP E16.2
CA3083M -55to 125 |16 Ld SOIC M16.15
(3083)
CA3083M96 -55t0 125 |16 Ld SOIC Tape |M16.15
(3083) and Reel

CA3083

File Number 4814

September 1998

Features
s Hghlo ... 100mA (Max)
» Low Vg sat (8150mA). .. ... ... ... 0.7V (Max)
= Matched Pair (Q4 and Q3)
- Vg (Vg Mateh). ... ... ... +5mV (Max)
s lhof@ImA). ... 2.5uA (Max)

« 5 Independent Transistors Plus Separate Substrate
Connection

Applications

« Signal Processing and Switching Systems Operating from
DC to VHF

= Lamp and Relay Driver

= Dilferenlial Arnpiilier

= Temperature Compensated Amplifier
= Thyristor Firing

- See Application Note AN5296 "Applications of the
CA3018 Circuit Transistor Array” for Suggested
Applications

Pinout

SUBSTRATE

CA3083
(PDIP, SOIC)
TOP VIEW
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CA3083

Absolute Maximum Ratings
The following ratings apply for each transistor in the device:

Collector-to-Emitter Voltage, Vepo - - - - oo oo oL 15V
Collector-to-Base Voltage, Vego- - - -« - - o oo oo oo e e 20V
Collector-to-Substrate Voltage, Voo (Note 1) . .. .. ... ... .. 20
Emitterto-Base Voltage, Vego - - - - - - - - o oo oo 5V
Collector Current (o). . .. .. ..o L 100mA
Base Curment (Ig). .. .. .. ... ... 20mA

Operating Conditions
Temperature Range . . . ... . ... ... -559C to 125°C

Thermal Information

Themnal Resistance (Typical, Note 2) a4 (OCIW) 8,0 (OCIW)

POIP Package ................. .. 135 MNIA

SOICPackage . ... ... .. ... ... .. 200 MNIA
Maximum Power Dissipation (Any One Transistor) ... .. .. H00mW
Maximum Junction Temperature (Flastic Package) .... ... 150°C
Maximum Storage Temperature Range. ... .. .. .. -65°C to 150°C
Maximum Lead Temperature (Soldering 10s) . . .. ... .. ... 300°C

(SOIC - Lead Tips Only)

CAUTION: Stresses above those lisfed in “Absoiute Maximum Ratings™ may cause permanent damage fo the device. This is a sfress only rating and operation of the
device af these or any ofher conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. The collector of each transistor of the CA3083 is isolated from the substrate by an integral diode. The substrate must be connected to a voltage
which is more negative than any collector woltage in order to maintain isolation between transistors and provide nommal transistor action. To avoid
undesired coupling between fransistors, the subsirate Terminal {5) should be maintained at either DC or signal {(4C) ground. A suitable bypass

capacitor can be used to establish a signal ground.

2. 8, is measured with the component mounted on an evaluation PC board in free air.
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TRANSISTORES POTENCIA
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TABELA DE ESCOLHA COM OS PRINCIPAIS TIPOS DE TRANSISTORES DE POTENCIA

_a) involucro TO-220 ,Tm' g ST F?
Tipo Pol. | Ptot (w) Vceo (V) Ic (A) hfe | Veefic (V/
2NB3286 NPN 65 40 10 1k/20k A)
2N6387 | NPN 65 60 | 10 1k/20k 3/3
BDX33 | NPN 70 | 45 | 10 | 740-min 3/5
BDX33A | NPN | 70 +60 | 10 | 750-min 3/4
BDX33B | NPN | 70 80 10 750-min 3/4
BDX33C | NPN 70 100 10 750-min 3/3
BDX34 PNO 70 45 10 | 750-min 3/3
BDX34A PNP | 70 60 10 750-min 3/4
BDOX34B PNP 70 80 10| 750-min 3/4
BDX34C PNP 70 100 10| 750-min 33 |
TIP100 | NPN 80 60 15* | 200-min 33
TIP101 | NPN 80 80 15* | 200-min | 4/8
TIP102 | NPN 80 100 15* | 200-min 48
TIP105 PNP | 80 60 15+ 1k/20k | 4/8
| TIP106 PNP 80 80 15+ 1k/20k | 4/3
TIP107 PNP 80 100 15 1k/20K 43
TIP110 NPN 50 60 | 4* 1k-min 43
TIP111 NPN 50 80 | 4* 1k-min 4/
TIP{12 NPN 50 100 | 4* 1k-min 4/
TIP115 PNP 50 60 | 4% 1k-min 4/
_TIP116 PNP 50 80 4* 1k-min 4/1
TIP117 PNP 50 100 | 4 1k-min 4/
TIP120 NPN 65 60 8* 1Kk-min 4/
TIP121 NPN 65 80 8* 1k-min 3/3
TIP122 NPN | 65 | 100 | 8* 1k-min 33 |
TIP125 PNP 65 60 | 8 1k-min 3/3
TIP126 PNP 65 60 | s 1k-min 3/3
— TIP127 PNP 65 100 8* 1k-min 33 |
TIP130 NPN 70 60 | 142* 1k/15k 3/3
TIP131 NPN 70 80 | 42 1k/15k 4/4
TIP132 NPN 70 100 12 1k/15k 4/4
TIP135 PNP 70 60 12+ 1k/15k 4/4
TIP136 PNP 70 80 12 1k/15k 4/4
TIP137 PNP 70 100 12 1k/15k 4/4
(*) Corrente de pico - Vcho
b) Invélucro TO-218
| BUS31RP NPN 150 700 15 | 300 10/5
TIP140 NPN 125 60 10 1k-min 4/3
TIP141 NPN 125 80 10 1K-min 4/3
TIP142 . NPN 125 100 10 1K-min. 4/3
TIP145 PNP 125 60 10 ik-min | 4/3
TIP146 PNP 125 80 | 10 1k-min 4/3
TIP147 PNP 125 100 | 10 1k-min 4/3
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BD 135/137/139 NPN 1,5A

Philips Semiconductors Product specification
-
NPN power transistors BD135; BD137; BD139
|

FEATURES PINNING
= High current (max. 1.5 A) PIN DESCRIPTION
2 collector, connected to metal part of
APPLICATICNS mounting surface
« Driver stages in hi-fi amplifiers and television circuits. 3 base
DESCRIPTION

NPN power transistor in a TO-126; SOT32 plastic
package. PNP complements: BD 136, BD138 and BD140.

U
(o] e

Fig.1 Simplified outline (TO-126; SOT32) and
symbol.

434
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter

BD135 - 45 A

BD137 - 60 A

BD135 — 100 W
Veeo collector-emitter voltage open base

BD135 - 45 A

BD137 - 60 A

BD139 - a0 W
VEBO emitter-base voltage open collector - 5 W
Ic collector current (DC) - 1.5 A
lom peak collector current - 2 A
(T peak base current - 1 A
Piat total power dissipation Tme=70"C — 8 W
Tatg storage temperature —65 +150 °C
T; junction temperature - 150 °C
Tamb operating ambient temperature —65 +150 °C

434

59




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

NPN power transistors

BD135; BD137; BD139

THERMAL CHARACTERISTICS

SYMEOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient note 1 100 Kw
Rih j-mb thermal resistance from junction to mounting base 10 Kw
Note
1. Referto TO-126; SOT32 standard mounting conditions.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg =30V - - 100 |nA
lg=0;Veg=30V;Tj=125°C - - 10 HA
leso emitter cut-off current le=0;Vegg =5V - - 100 |nA
hre DC current gain Ve =2V, (see Fig.2)
lc =5mA 40 - -
lc = 150 mA 63 - 250
Ic = 500 mA 25 - -
DC current gain Ic=150 mA; Ve =2 V;
BD135-10; BD137-10; BD139-10 | (See Fig.2) 63 - 160
BD135-16; BD137-16; BD139-16 100 |- 250
VeEsat collector-emitter saturation voltage |l = 500 mA; Ig = 50 mA - - 0.5 v
VeE base-emitter voltage Ic =500 mA; Vee =2V - - 1 v
fr transition frequency lc =50 mMA; Vg =5V, - 190 - MHz
f=100 MHz
hee, DC current gain ratio of the [zl =150 mA; [veel =2 v - 13 |16
complementary pairs
Neen
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BD 136/138/140 PNP 1,5A 8W

PNP power transistors

FEATURES

« High current (max. 1.5 A)
» Low voltage (max. 80 V).

AFPPLICATIONS

« General purpose power applications, e g. driver stages
in hi-fi amplifiers and television circuits.

DESCRIPTION
PNP power transistor in a TO-126; SOT32 plastic

package. NPN complements: BD135, BD137 and BD139.

BD136; BD138; BD140

PINNING
PIN DESCRIPTION
1 emitter
2 collector, connected to metal part of
mounting surface
3 base

Fig.1

1 U 2U SU Top view MAMZTZ

Simplified outline (TO-126; SOT32)
and symbol.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter

BD136 - -45 W

BD138 - 60 W

BD140 - -100 W
VeEn collector-emitter voltage open base

BD136 - 45 W

BD138 - A0 W

BD140 - -80 W
VeEBD emitter-base voltage open collector - -5 W
Ic collector current (DC) - -1.5 A
lcm peak collector current - -2 A
lam peak base current - -1 A
Piot total power dissipation T =70°C - B ]
Tatg storage temperature —-65 +150 °C
T; junction temperature - 150 °C
Tamb operating ambient temperature —B5 +150 “C
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THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinja thermal resistance from junction to ambient note 1 100 KW
Rith j-mb thermal resistance from junction to mounting base 10 KW

Note

1. Refer to TO-126 (SOT32) standard mounting conditions.
CHARACTERISTICS

Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

lceo collector cut-off current le=0;,Veg=-30V - - —100 | nA
le=0;Veg=-30V; Tj=125°C - - -10 | pA
leso emitter cut-off current le=0;Vgg =3V — - —100 | nA
hre DC current gain Ve =-2V,; (see Fig.2)
Iz = -5 mA 40 - -
Ic =-150 mA 63 - 250
I = -500 mA 25 - -
DC current gain le = —150 mA; Ve = -2V,
BD136-10; BD138-10; BD140-10 | (5€€ Fig.2) 63 |- 160
BD136-16; BD138-16; BD140-16 100 |- 250
WV cEsat collector-emitter saturation voltage | Iz = -500 mA; Ig = -50 mA - - 05 |V
VeE base-emitter voltage lc =-500 mA; Vcg=-2V - - -1 W
fr transition frequency le =-30mA; Vg =-5V,; — 160 |- MHz
=100 MHz

Negs DC current gain ratio of the ||c| = 150 mA; |VCE| =2V - 1.3 1.6

- complementary pairs
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TIP 29 NPN TIP 30 PNP 1A 30 W

FAMOSPEC

COMPLEMENTARY SILICON PLASTIC
POWER TRANSISTORS
... designed for use in general purpose power amplifier and switching
applications.
FEATURES:
* Collector-Emitter Sustaining Voltage -
Veeomm= 40V(Min)- TIP29,TIP30
BOV(Min)- TIP29A TIP30A
80VW(Min)- TIP29B,TIP30B
100V{Min)-TIP29C, TIP30C
* Collector-Emitter Saturation Voltage- Vg, =0 7V(Max)@I.= 1.0 A
* Current Gain-Bandwidth Product 1,=3.0 MHz (Min)@ |,=200 mA

MAXIMUM RATINGS

~ NPN
TIP29
TIP29A
TiP29B
TiP29C

PNP
TiP30
TIP30A
TIP30B
TIP30C

1.0 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS
40-100 VOLTS
30 WATTS

T
Characteristic Symbol| TIP29 | TIP29A | TIP29B | TIP29C | Unit
TIP30 | TIP30A | TIP30B | TIP30C
Collector-Emitter Voltage Veeo 40 60 80 100 1"
Collector-Base Voltage Veso 40 60 80 100 Y
Emitter-Base Voltage Vero 5.0 v
{Collector Current - Continuous le 1.0 A
- Peak 3.0
Base Current Iy 0.4 A
Total Power Dissipation@T, = 25°C Po 30 w
Derate above 25°C 0.24 WiI°e
Operating and Storage Junction T;.Tsta °c
Temperature Range -65 to +150
THERMAL CHARACTERISTICS
[ Characteristic Symbol Max Unit
| Thermal Resistance Junction to Case |  Rejc 4.167 °CW

P,, . POWER DISSIPATION(WATTS)

o B B8

—
o o, o

FIGURE -1 POWER DERATING
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TiP29, TIP29A, TIP29B, TIP29C NPN 7 TIF30, TIP304A, TIPIOB, TIPA0C PNP

ELECTRICAL CHARACTERISTICS ( T, = 25°C unless otherwise noied )

i Characterisiic Symbol Min Max Unit
L
OFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage(1)  TIP29,TIP30 Veeosus) 49 v
(1e=30mA, ig=0) TIP28A, TIP30A 60
TIP28B,TIP30B 80
TiP28C,TIP30C 100
Collector Cutoff Current lego mA,
(Veg=30V, I1g=0) TIP28,TIP30,TIP29A, TIF30A C.3
(Vgg= 60V, Ig=0) £-TIP29B,TIP30B, TIP29C, TIP30C 0.3
—
Collector Cutoff Current legs mA,
(Veg=40V, V,=0) TIP29,TIP30 0.2
(Veg= 60V, V=0 TIP28A, TIP30A 0.2
(Veg= 80V, V,=0) TiP298,TIP30B 0.2
(Veg= 100V, V,=0) TIP29C, TIP30C 0.2
Emitter Cutoff Current leso mA
1.0

(Vegg=5.0V, 1c=0)
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ON CHARACTERISTICS (1)

DC Current Gain hFE
(Ig=02A,Vgg=40V)
(Ig=1.0A Vg=40V )

Collector-Emitter Saturation Voltage
(lc=10A, Ig=125mA)

0.7

Base-Emitter On Voltage
(le=1.0A Ve=40V)

1.3

DYNAMIC CHARACTERISTICS

Current Gain - Bandwidth Product (2) tr
(lg=200mA, V=10V, f=1MHz)

3.0

MHz

Small Signal Current Gain hg
(=200 mA V=10V, f=1kHz)

20

(1) Puise Test: Pulse width = 300 ps, Duty Cycle = 2.0 %
(2) f3=|hy |* freer

434

66




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

BD233 BD235 BD237 NPN 2A

]
EAIRCHILD
I
SEMICONDUCTOR®*

BD233/235/237

Medium Power Linear and Switching

Applications
= Complement to BD 23472361238 respectively

NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings T1.=25°C unless otherwise noted

1 TO-126

1. Emitter 2 Collector 3Base

Symbol Parameter Value Uniis
Veao Collector-Base Voltage -BD233 45 v
-BD235 60 v
-BD23r 100 v
Veeo Collector-Emitter Voltage -BD233 45 v
:BD235 v
-BD237 80 v
Voer Collector-Emitter Voltage -BDZ233 45 v
-BD235 60 v
-BD237 100 v
Vemo Emitter-Base Voltage 5 v
I Collector Current {DC) 2 A
lgp *Collector Curment (Pulse) 6 A
Pe Collector Dissipation {To=25C}) ol w
T, Junction Temperature 150 °C
Tss Storage Temperature - 65~ 150 °C

LEeg/see/eeeaa
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Electrical Characteristics 1.=25°C uniess otherwise noted

Symbol Parameter Test Condition Min | Typ. | Max | Unis
VeeolSUs) | * Collector Emitter Sustaining Voltage
-BD233 Ic= 100mA, Ig=0 45 v
- BD235 60 v
- BD237 80 v
loao Collecior Cut-off Current
- BD233 Vg =45V, Ie=0 100 | pA
- BD235 Vg =60V, Iz=0 100 | pA
- BD237 Vg =100V, I-=0 100 | pA
kmo Emiter Cut-off Current Vs =5V, Ic=0 1 | mA
hee * DC Current Gain Voe=2V, Ic=150mA | 40
Vee=2V, Ic=1A 25
Velsal) * Colleclor-Emitler Saturation Voltage Ic=1A, lg=01A 06 | Vv
Vgelon) * Base Emitter ON Voltage Voe=2V, Ig=1A 13 | V
fr Current Gain Bandwidth Product Vee=10V, lc=250mA | 3 MHz

" Pulse Test PW=300us, duty Cycle=1.5% Pulsed
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Typical Characteristics
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BD234 BD236 BD238 PNP 2A

I
FAIRGCHILD
I
SEMICONDUCTOR w

Medium Power Linear and Switching

Applications
« Complement to BD 233/235/237 respectively

PNP Epitaxial Silicon Transistor

BD234/236/238

Absolute Maximum Ratings Tc=25°C unless otherwise noted

1. Emitier 2.Collector 3.Base

Symbol Parameter Value Units
Veao Collector-Base Voitage
: BD234 -45 v
: BD236 -60 v
_ - BD238 -100 v
Veeo Collector-Emitter Voltage
:BD234 -45 v
: BD236 -60 \'
- BD238 -80 \'}
Veer Collector-Emitter Voltage
: BD234 -45 v
- BD236 -60 v
: BD238 -100 v
Veno Emitter-Base Voltage -5 v
Ic Collector Current (DC) -2 A
lep *Collector Current (Pulse) -6 A
Pe Collector Dissipation (Tc=25°C) 25 w
_TJ .l_nwm;lhmpetanra 150 °C
Tsrg Storage Temperature -65~150 °C

8€coeeIveeana
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Typical Characteristics
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TIP31 NPN TIP32 PNP 3A GANHO BAIXO 10 40W

M MOSPEC

COMPLEMENTARY SILICON PLASTIC
POWER TRANSISTORS
... designed for use in general purpose power amplifier and switching

applications.
FEATURES:
* Collector-Emitter Sustaining

NPN PNP
TIP31 TIP32
TIPHMA TIP32A
TIPIIB TIP32B

Vegorme™ 40V(Min)- TIP31,TIP32 TIP31C TIP32C
BOV(Min)- TIP31ATIP32A
80V(Min)- TIP31B,TIP32B
3 AMPERE
100V{Min)-TIP31C, TIP32C
* Collector-Emitter Saturaion Voltage- V/, 1.2V(MR) @)= 3.0 A Emp'ﬂfmﬁg‘:’;r'olf:“
* Current Gain-Bandwidth Product £,=3.0 MHZ (Min)@ 1.=500 mA POV 40""5_ 1m| mumm
MAXIMUM RATINGS 40 WATTS
Characteristic Symbol| TIP31 | TIPMA | TIPMB | TIP3C | Unit
TIP3z | TIP32A | TIP32B | TIP32C
Collector-Emitter Voltage Veso 40 &0 BO 100 v
Collector-Base Voltage Veso | 4@ | 60 | 80 | 100 | v ﬂ
Emitisr-Base Voltage Vere 50 v
Collector Current - Continuous e 3.0 A T0-220
- Peak 5.0 .
B
Barse Current ( 1.0 A %:r—-j o Jr_-|q
A3
Total Power Dissipation@T.=25°C| P 40 w
Derate above 25°C ot ° 0.3z wWre #:2: .
Operating and Storage Junction Ty Tsra °c T
Temperature Range £5 to +150
H L
L I
THERMAL CHARACTERISTICS
Characteristio Symbol Max Unit "%mm
Thermal Resistance Junction to Case | Reje 3.125 ‘caw 4. COLLECTORICAZE)

P, . POWER DISSIPATION(WATTS)

Damaﬁamaﬂqﬁ
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TIP31, TIP3iA, TIPI1B, TIP31C NPN / TIP32, TIP32A, TIP32B, TIP32C PNP

T Y I N T L P T T T T L T M s S S R i O
ELECTRICAL CHARACTERISTICS ( T, = 25°C unless ctherwise noted )

I Symbol

Charactaristic Max Uniit
CFF CHARACTERISTICS
Collector-Emitter Sustaining Voltage(i} TIP31,TIP32 Veeosus) 40 v
(I=30mA, ig=0) TIP31A,TIP32A 60
TIPA1B,TIP32B 80
TIP31C, TiP32C 100
Collector Cutoff Current lego mA
Meg= 30V, 15=0) TIP31,TIP32, TIP31A TIP32A 0.3
(Veg= 60V, 1= 0) TiP31B,TiP328,TIP31C,TIP32C 03
Collector Cutoff Current legs mA.
(Veg= 40V, V=01 TIP31,TIP32 0.2
(Meg= 60V, Vg=0) TIF31A,TIP32A 0.2
(Veg=80V, Vg,=0) TIP31B,TIP32B 0.2
{(Veg= 100V, V=0 ) TIP31C,TIP32C 0.2
IEmittﬂ Cutoff Current lea mA
E (Vgg=5.0V,1.=0; 1.0

73




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

ON CHARACTERISTICS (1)

434

DC Current Gain hFE
(lc=1.0A Vg =42V)
(1c=30A Vg =40V)

25
10

Collector-Emitter Saturation Voltage Veesat)
(lc=3.0A Ig=375mA)

1.2

Base-Emitter On Voltage Vv,
(Ic =3.0A, Vg= 4.0 V) PHon)

1.8

DYNAMIC CHARACTERISTICS

Current Gain - Bandwidth Product (2) fr
(le =500 MA, Ve = 10V, froer = 1 MHZ)

3.0

MHz

Small Signal Current Gain h,,
(lc=500mA, Ve =10V, f=1kHz)

(1) Pulse Test: Pulse width = 300 ps, Duty Cycle = 2.0%
(2) fr=Ing|* Frear
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FIG-6 ACTIVE REGION SAFE OPERATING AREA
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.r ~ N\ tme | | i Y
£ 29 Sms — ‘
dc ~ - [
g "‘-‘_‘ \\ h\\ I'
IR > e
L L b W
i Sy - .J.-‘h
pg[ — Second Breakdown Uited
[ = — = Thermaly Limited @T -225°C ENERN
~ - — Bording Wire Limit N
) TPH 32 — 1
g 02 TIP31A, 324 -
i TIP31B, 128
I i TIP31C, 32¢
01 i i
50 10 20 50 100

VCE , COLLECTOR EMITTER VOLTAGE (VOLTS)
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Thare are twe limitation on the power handling ability
of a transistoraveraje junction temperature and second
breakdown safe opersting area curves indicate |-V
limits of the trarsistor that must be observed for reliable
operatios ie.. the transistor must not be subjected to
greater dissipstinn than curwes indicate.

The data of FIE-6 curve s base on T pqg=150°C, T is
variable deperding on power level. second breakdown
pulse limits are valid for duty cycles to 10% provided
Tup S150°C At high case temperaiures thermal limitation
will reduce the power that can be handled to values less
than the limitations imposed by second breakdown.
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TIP41 NPN /TIP42 PNP 6A 65W
NELL TIP41 (NPN) Series
QLS TIP42 (PNP) Series o
Nell High Power Products

Complementary Silicon Power Transistor
6A/40~100V/65W

FEATURES

o Complementary NPN-PNP transistors

e Low collector-emitter saturation voltage

o Satisfactory linearity of foward current
transfer ratio hre

¢ TO-220AB package which can be installed
to the heat sink with one screw

e Collector - Emitter Saturation Voltage:
Vee(say = 1.5Vg (MAX.) @ Ic = 6A
® Collector - Emitter Saturation Voltage:
VeEO(sus) = 40Vge (Min.) - TIP41 ,11?42 TO-220AB
=60Vg (Min.) - TIP41A,TIP42A
= 80Vg (Min.) - TIP41B, TIP42B
=100Vg4 (Min.) - TIP41C, TIP42C

® DC Current Gain hgg =30 (Min.) @ | =0.3A S $
® High Current Gain - Bandwidth product
fr =3.0 MHz (Min.) @ 1.=0.5A B o—@ ) Bo—@ )
APPLICATIONS
o Audio amplifier E €
e General purpose switching and amplifier TIP41(NPN) TIP42(PNP)
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VALUE
SYMBOL PARAMETER TIP41 | TIP41A | TIP41B [TIP41C | UNIT
TIP42 | TIP42A | TIP42B |TIP42C
Veaso Collector to base voltage (Ig = 0) 40 60 80 100
Veeo Collector to emitter voltage (lg= 0) 40 60 80 100 Vv
Veso Emitter to base voitage (Ic = 0) 5
lc Collector current 6
lem Collector peak current (t; < 0.3mS) 10 A
Is Base current 2
Pc Collector power dissipation @Tc=25C 65(0.52)
(Derate above 25°C) wWWre)
@Ta=25C 2.0(0.016)
T Junction temperature 150
°C
Tetg Storage temperature -65t0 150
E Unclamped inductive load energy (Note 1) 62.5 mJ

Note: 1. This rating is based on the capability of the transistor to operate safely is a circuit of:
lc =2.5A, L= 20mH, Rag = 100Q, P.R.F. =10 Hz, Vge = 10V

Maximum thermal resistance, junction to case

1.67

°C/W

Maximum thermal resistance, junction to ambient

57

°c/w
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CONDITIONS

UNIT

PARAMETER MIN MAX
© Off Characteristics
TIP41,TIP42 40
Veeowus) | Collectorto emitter sustaining voltage (Note 1)  |lc=30mA, 1g=0 | TIP41A.TIP42A | 60 v
TIP41B,TIP42B 80
TIP41C,TIP42C | 100
Voe=30V.lo=0 | TipeiaTipaza
leso Collector cutoff current . 0.7
Vee=60V,lg=0 | TIP41B.TIP428 mA
' TIP41C,TIP42C
leno Emitter cutoff current Veg =5V, Ic=0 1.0
Vee =40V, Vga = 0 | TIP41,TIP42 400
Vee =60V, Veg=0 | TIP41A, TIP42A 400
lces Collector cutoff current = = bA
Vce =80V,Vegs =0 | TIP41B,TIP42B 400
Vee = 100V, Vgg =0 TIP41C,TIP42C 400
O On Characteristics
Vee=4V, lc=0.3A 30
F ttr. nt gai
hee orward currenttransfer ratio (DC current gain) Vee=4V.1o=9A 15 75
Veea) | Collectorto emitter saturation voltage (Note1) | lc=6A, I3 =0.6A 1.5
Veeon | Basetoemittervoitage (Note1) lc=6A, Vee = 4V 20 |V
© Dynamic Characteristics
fr Current gain - Bandwidth product (note 2) lo = 0.5A, Ve = 10V, figge = 1MHZ 3.0 MHz
hie Small signal current gain Ic=0.5A, Veg =10V, f=1KHz

Note 1. Pulsed : Pulse duration < 300 pS, duty cycle £2.0%.
Note2. fr=|hg * frest
Note 3. For PNP type voltage and current are negative.
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Collector current ,Ic (A)

Power dissipation, Pg (W)
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Fig.3 Active reglon safe operating area

10 s s S R . S R
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3.0 [ CURVES APPLY ~< NN
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— Second Breakdown Limited
0 j!sm\o'\ N
Y ]= = Thermallimit@T,=25C =
(Single pulse) ‘L\
0.5 | . Bonding wire imt N
0.3  TIP# . TIP&2 =5} N
0.2 TIP41ATIP42A \k
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4.0 80
3.0 60 \\
20 40 < \\
q:
\
1.0 20 l:"“\\\
N\
<
o 0

20 40 60 80 100 120 140 160

Temperature, T ("C)

There are two limitations on the power handling ability of a transistor:
average junction temperature and second breakdown. Safe operating
area curves indicate Ic-Vce limits of the transistor that must be observed
forreliable operation;i.e., the transistor must notbe subjected to greater
dissipation than the curve indicate.

The data of fig.3 is based on Ty = 150°C; T¢ is variable depending on
conditions. Second breakdown pulse limits are valid for duty cycles to10%
provided Ty(px) S 150°C. Typx) may be calulated form the data in Figure 13.
At high case temperatures, thermal limitations will reduce the power that
can be handled to values less than the limitations imposed by second
breakdown.
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TIP3055 15A 90W

AAMOSPEC

COMPLEMENTARY SILICON POWER TRANSISTORS

...designed for use in general-purpose amplifier and switching

applications
FEATURES:

* Power Dissipation - Py = 90W @ T, = 25°C
* DC Current Gain hFE = 20 ~ 100 @ I, = 4.0 A
"Vegimy = 1.1V (Max) @ I = 4.0A, Iy =400 mA

NPN PNP
TIP3055 TIP2955

15 AMFERE

COMPLEMENTARY SILICON
POWER TRANSISTORS
MAXIMUM RATINGS SOVOLTS
Characteristic Symbol Rating Unit B0 WATTS
Collector-Emiiter Voltage Vego 60 v
Collactor-Emitter Voltage Veer 70 v
Collector-Base Voltage Veao 100 W
Emitter-Base Voltage Vess 7.0 'l
Collector Current-Continuous le 15 A TO-247(IP)
Base Current lg 7.0 A -8B
..G_ ..“,—
o
Total Power Dissipation @T.=25°C P 90 w [ o 11
Mmm:s‘?:d ol ° 0.72 WG o e — a
123 |
Operating and Storage Junction T,.Ts1a c e I" L
Temperature Range - 65 to +150 .| L N
— . |
THERMAL CHARACTERISTICS AL 3 _I_
PIN 1 BASE
Characteristic Symbol Max Unit 2GOLLECTOR
" § a, S—
Thermal Resistance Junction to Case Rajc 1.39 cAw MILLIMETERS

P . POWER DISSIPATION(WATTS)

co888883888

s

FIGURE -1 POWER DERATING

434

<]

™
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.

=

25 o0 75 100
Te , TEMPERATURE(°C)

125

150

80




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

TIP3065 NPN / TIP2955 PNP

e —

ELECTRICAL CHARACTERISTICS ( T, = 25°C unless otherwise noted )

Characteristic Symbol Min Max Unit
OFF CHARACTERISTICS
(1e=30mA, I3=0) 60
Collector Cutoff Current lcgr mA
{VGE=?OV,R“I1000hm) 1.0
Collector Cutoff Current lego mA
(Veg=30V,I15=0) 0.7
Collector Cutoff Current leev mA
{V,:E=1UDV,me=1.5U) 5.0
Emitter Cutoff Current leso 50 mA
(Vgg=70V,1=0)

81




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

ON CHARACTERISTICS (1)

434

DC Current Gain
(le=4.0A, Ve =40V)
(lc=10A, Ve =4.0V)

hFE

20
5.0

100

Collector - Emitter Saturation Voltage
(lc=40A,13=04A)
(le=10A,15=33A)

Base - Emitter On Voltage
(1c=4.0A Vg =40V)

1.8

DYNAMIC CHARACTERISTICS

Current Gain - Bandwidth Product
(1c=500mA, Ve =10V f=1.0MHz)

25

MHz

Small-Signal Current Gain
(le=1.0A Ve =40V, f=1KHz)

15

(1) Pulse Test: Pulse width = 300 ps , Duty Cycle = 2.0%
@ 6= |he|
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2N3055 TO-3 METALICO 15A 115W

MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by 2N3055/D

Complementary Silicon Power
Transistors

... designed for general-purpose switching and amplifier applications.
« DC Curmrent Gain —hpp =20-70 @ I =4 Adc
* Collector—Emiftter Saturation Voltage —
VCE(sat) = 1.1 Vdc (Max) @ Ic = 4 Adc
# Excellent Safe Operating Area

MAXIMUM RATINGS

NPN
2N3055*
PNP 4

MJ2955

*Motorela Preferred Device

15 AMPERE
POWER TRANSISTORS
COMPLEMENTARY
SILICON
€0 VOLTS
115 WATTS

CASE 1-07
TO-204AA
{TO-3)

Rating Symbol Value Unit

Callector-Emitter Voltage VCED 60 Vdc
Callector-Emitter Voltage VCER 70 Vdc
Caollector-Base Voltage Ve 100 Vdc
Emitter—Base Voltage VEB T Vdc
Collector Current — Confinuous I 15 Adc
Base Current 5 T Adc

Total Power Dissipation @ Tg =25°C Pn 15 Watts

Derate above 25°C 0.657 WG
Operating and Storage Junction Temperature TJ. Tstg —65to +200 “C

Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case RaJc 152 *CIW

P, POWER DISSIPATION (WATTS)

434

RN

™~

T

[

&h

50 7a 100 125 150 175
T CASE TEMPERATLIBE (27

Figure 1. Power Derating
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2N3055 MJ2955
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
Characteristic Symbol Min Max Unit
*OFF CHARACTERISTICS
Collector—Emitter Sustaining YVoltage (1) VCEO(sus) 60 — Vde
{lc =200 mAdc, Ig = 0)
Collector—Emitter Sustaining Yoltage (1) VCER(suUs) 7o — Vde
{lc =200 mAde, Rge = 100 Ohms)
Collector Cutoff Current IcED — 0.7 mAdc
(VoE=30Vde, Ig=0)
Collector Cutoff Curment IcEX mAdc
(VcE = 100 Vdc, VBE(off) = 1.5 Vdc) — 10
(VcE = 100 Vdc, VBE(off) = 1.2 Vdc, T =150°C) — 5.0
Emitter Cutoff Current [=i=Te] — 50 mAdc

Mpe=7.0Vdc, Ic=0)

434
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*ON CHARACTERISTICS (1)

DC Current Gain
(o =4.0 Adc, Vg =4.0 Vdc)
(lc =10 Ade, Vo = 4.0 Vdc)

hFE

20
50

70

Collector—Emitter Saturation Voltage
(lc = 4.0 Adc, Ig = 400 mAdc)
(I =10 Ade, Ig = 3.3 Adc)

VCE(sat)

11
3.0

Vde

Base—Emitter On Voltage
(lo =4.0 Adc, Ve = 4.0 Vdc)

YBE(on)

15

WVdc

SECOND BREAKDOWN

Second Breakdown Collector Current with Base Forward Biased
(VicE = 40 Vdc, t = 1.0 5, Nonrepetitive)

ls/ly

287

Adc

DYNAMIC CHARACTERISTICS

Current Gain — Bandwidth Product
{lc =05 Adc, Vop =10 Vde, f=1.0 MHz)

25

MHz

*Small-Signal Current Gain
(lc =1.0 Adc, Vg =4.0 Vde, f= 1.0 kHz)

Nfe

120

*Small-Signal Current Gain Cutoff Frequency
(Vop=4.0 Vdc, I = 1.0 Adc, = 1.0 kHz)

fhfe

10

kHz

* Indicates Within JEDEC Registration. (2M3055)
(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.

434

85




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

25B1184 2SB1243 PNP 3A 50V

Power Transistor (50V, 3A)
2SD1760 / 2SD1864 / 2SD1762

@Features @Exiernal dmensions (Unils: mm)
1) Low Veas,
Ve = 05V (Typ.) 2801760 2sD1a64
(lc/la=2A102A) N
2) Complements the ﬁ
2581184 / 2581243 / 25B1185. -
T
@Structure 3
Epitaxial planar type m;a';ﬂ
NPN silicon fransistor |
2340|2300
fr o o)
01} 2 0
(1) Basa (1) Emitlen
: (2) Collector (2] Collector
E&IM a‘é@ (2) Emitier ROHM : ATY (3 Base
2801762
1I'l.ﬂm “iﬂﬂ
— 01
48 | 4 arian ]
-
—af
“"‘ﬂ—hm 26105
mmu
(1) Basa
AOHM : TO-Z20FF {2) Coactor
El&l | BG-E7 (3) Emittor
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Transistors 25D1760 7 25D1864 / 25D1762

@Absolute maxamum ratings (Ta = 25°C)

Parameatar Symbal Limhs Unit
Collector-base voltage Veeo &0 k')
Collector-amitter volsge Veoro 4] v
Emittar-basa voliage Vero b by

A
Collgctor currant k 3 {DG)
4.5 A{Pulse) &1

collect 2201760 o 16 Mm-&sw e
dsalpmlunpmml 28D1864 o i

22D1762 25 [WiTo=25T) 2
Junctipn temperature T 160 L
Storage temperature Tstg —65=~1+160 T

*1 Zingle pulss, Pe—10ma
w2 Prirdod cimalt board, 1. 7mm thick, collecke copper plating 100mm? or krger.
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@Hecincal charactenshics (Ta = 25°C)

Parameatar Symbol | Min. | Typ. | Max | Unit Conditions
Collector-base breakdown vottage BVYcao 60 — — v le=30 uA
Collector-smitter breakdown voliage BVeoea 50 - - v le=1mA
Emitter-base breakdown voltage BVcoo =] — — v |[e=50 x A
Codlector cutoff cumrent lceo — — 1 pA | Voe=40V
Emittar cutolf curmert leso — — 1 A | V=i
Collector-amitter saturation volage Ve isa) — 05 1 v el =2 A0 28 *
. . [28Pn760, 250 Bed - 380 _ -
DC current transfer ratio (oorers hre &0 950 Voe=13V, [c=0.5A w
Transition frequency fr — an — MHz | Voe=5V, [c=—E0Dmd, (=30MHz =*
Cutput cepatitance Cob — 40 — pF | Yoe=10¥, [e=0A, f=1MHz
% Massured using pulse cument.
Packages Taping Buk
Code TL Tw2 —
Basic ordering
Type twe | unit {places) 2500 2500 200
2801760 POR O — -
2801884 POR — O —
2801782 | DEF - — 0
hre values are classiiied as follows
Hem P a R tem (M) E F
bee 82—180 | 120—270 | 180—~390 hee 60—~120 | 100~200 | 160~320
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Transistors 25D1760 / 25D1864 / 2SD1762

@Electrical charactensfic curves

10 an 2.0
Va2V Ta=25C] |7 L AL —amA. [Ta=zsT
a ° = 15 M"“Aé’:*’ﬁm | =g _EE
-f . A - mmn.’f/ ,..-""f o 2  Ema
2 L temooey ] B 20}/ e E 20
5 S==gra ] e L= 1]
i os L o // | e 15mA| &
g 2 § 15 =] § 15
o A i v e =Y
ol J 1.0 = 1.0
0.08 7 I b =B
5 IF 0.6 - Ll o5 Ty
.02 / Fo=lit
am L o g | 0
0 02 04 0.5 OF 1.0 1.2 1.4 1.8 1.8 0 1 2 3 4 G o] 1 [ 0 40 0
BASE TO EMITTER VOLTAGE : vm (V) COLLECTOR TOEMITTER YOLTAGE : Ve (V!  COLLECTOR TO EMITTER VOLTAGE: Vee (V)
FAg.1 Grounded emitier propagation Fig.2 Groundsd emitter guiput Fig.2 Groundad-emitter output
characteristics characteristics (1) characteristics (I
1000 F Tam25C 1o ¥ a=w] 2= © o
500 i 500 1 25
II E 200 fl: 100 i.
£ 2 I mas= s y 7
Z 100 E 100 £ =1 =
s mi = 50 \“;\-:aé":: n § (1] 7 —
4 2B =
E % E » E e ol
a ETi] S 0 = [ 4] = ——=a=
8 o= g s & g8
] 2 Y]
O 002 )5 01 OF O 1 2 & 10 Etumuzun_ﬁ 102 45 1 2 510 “-”&.nm 006 0.1 0.2 O 2 & 10
COLLECTOR CURRAENT : ks (A) COLLECTOR CURRENT : Iz {A) COLLECTOR CURFENT @l (A)
Fig4 DT current gain vs. Flg.5 DC current gain vs. Fig.s Collector-amittor saturation
collector current (1) collector ourren (X} voltags vs. collector currert
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(=10

Ta=261C Eiw

: Woena |
o
) W 2 W £n

a o
g

=R
B &

COLLECTOR SATURATION VOLTAGE : Voo |
BASE SATUAATION YULTAGE

Fig.7

:

002 005 0.1 0.2 0.8 2 5§ 10
COLLECTOR CURRENT: o (A)

Collector-emitter saturation
voliage vs. collector curment
Base-emitter saturation voltage
va. collactor curment

1000 ; i
Ema Hveemsv | 8 soof = Jpe
H T |yl
M ii g L
E 100 =] 100 ——1"" =
Z = 2 =m0
a 20 L] 3 20
10 f 1 1
E 5 g 5
7]
E 2 H
=5 10> 5 10050 501000 Y75z 68 T2 50 100
EMITTER: CURRENT : —l= {mA] COLLECTOR TO BASE VOLTAGE : Vo (V)
Fig.6 Gain bandwidth product vs. Fig.9 Collector oulput capacitance
amitter currant vs. collector-bass voltage
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Transistors 25D1760/ 25D1864 / 25D1762

L T = = nul
| |ic Max, [Pulse) — T | My
ol i [l Meed '
M .1 % 100 1 b
1 Al 1T
= Gy ! = B,
5 - %_ 0.5 "':'..'I- .y
e

0.2 R 3

4
-

COLLECTOR CURRENT : ke (A}

COLLECTOR CURRENT : ko (A}
B
=]
fw ]
v
TRAMSIENT THERMAL RESISTANCE :An (T/AW)
-
=

I~ \
= 0.1 b
0.6 % ! =
. 4 == .08 Tam251C .
0.02| Ta=z51 {1 O 11 A | N 1] NN | AT Eﬂ;,m v
o.o1| * Single pulse o III||| III|I|| IIII|||III|I|| | [T [T 0.02| putsa
0102 05 1 2 & 10 20 B 100 156c 105ac 10088 B2 05 1 2 & 10 20 6O 100
COLLECTOR TO EMITTER VOLTAGE : Ve (V) TME:T {mu} COLLECTOR TC BMMTTER WOLTAGE : Y (W}
Fig10 Safe operating area Fig.11 Transkent themmal resistance Fig.12 Safe operating area
{28D1780} (25D1760) 9 (ESD%] ?
s v 100 =
e ofEbmirusen] i S w iz
& 2 T TS | noarepetitve pulse £
i 100 2 s T T 4 o
§ z = T, L
2 E i 100ms Eﬁ-‘lﬂms g 10
3 £ o ‘ g - '
E 10 a 0z E 2 [+
E E o1 ; 1!"/
E 1 5 .08 g 0.5
]
7 : 0.0z £ 02
g o4 LI LTI OO TR TTO T (LT a0 | | L 2oy
1 10 100 1 108sc100Sec 100038 ' T 5 10 20 50 WOZO0 5001000 £ 1 2 5 10 20 50 100 200 S009000
TIME : T (ms) COLLECTOR TO EMITTER VOLTASE @ ves [V} E PULEE WIDTH : Pw (s}
Fu'ls Translent tharmal resistancsa ﬁ9_14 Safe mg[aﬂng area F|g1 E Transien thermal resistance
{25D1884) (9S0782] (25D1762)
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25B1184 2SB1243 PNP 3A 50V

Transistors

25B1184 /1 25B1243

Power Transistor (—60V, —3A)

25B1184 / 2SB1243

®Feaatures
1) Low Weesa.
WeEsay = 0.9V (Typ.)
(lefls = -2A/-0.24)
2) Complements the 2301760 / 2301864,

@5tructure
Epitaxial planar type
PMP silicon transistor

®External dimensions (Units : mm)

' 25B1242

8B4032 :r;£1
p . =
. :

| _Lc45-3-

.
(1) Base i (1) Emitter

ROHM : CPT2 {2) Collector E ROHM - ATV |2) Colletor
ElA - SC-63 {3) Emitber ! |3) Base
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®Absolute maximum ratings (Ta=25°C)

Farameter Symbol Limits Unit
Collector-base voltage VoBo —60 W
Collector-emitter voltage VoD =50 W
Emitter-base voltage VEBo -h W

lc -3 A (DC)
Collector current
lcp -4 5 A (Pulse) «1
Collector power| 2SB1184 v
2581243 1 W )
Junction temperature T] 150 *C
Storage temperature Tstg —55~+150 o

1 Single pulse, Pw=100ms
2 Printed circuit board, 1.7mm thick, collecior copper plating 100mm or larger.
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Transistors

®Electrical characteristics (Ta=25°C)

25B1184 /1 25B1243

Parameter Symbol | Min. | Typ. | Max. LInit Conditions
Collector-base breakdown voltage BVcao | —-60 - - 1) le=—50pA
Collector-emitter breakdown voltage | BVeso | -50 - - 1) le=—1mA
Emitter-base breakdown voltage BVWeso -5 — - W =50pA
Collector cutoff current lceo - - -1 pA | Voe=40V
Emitter cutoff current leso - - -1 uA Wes=dV
Collector-emitter saturation voltage | Veeisay - - -1 1 lefle=—2A0-0 24 %
Basze-emitter saturation voltage WEEsa - - -12 ') lefle=—1.5A~0.154 *
DC cument transfer ratio hre 82 - 350 - Vee=—3V, lc=—0.54 *
Transition frequency fr - 70 - MHz | Vee=—8V, [==0.54, f=20MHz
QOutput capacitance Coh - A0 - pF Wes=—10V, le=0A, =1MHz
* Measured using pulse curment.
®Packaging specifications and hre
Package Taping
Code TL ™vZ
Type hre | Basic ordering unit {pieces) 2500 2500
25B1184 POR o -
25B1243 | POR - O
hre values are classified as follows
[tem P Q R
hre 82~180 120~270 | 180~380
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Fig.7 Collecor-emitier safuration voltage
vs. collector cument
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Fig.10 Safe operation area
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Fig.11 Safe operation area
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MJ15003 NPN MJ15004 PNP POTENICA DE AUDIO 20A 140V 250W METALICO TO-3

Il% MJ15003(NPN)

MJ15004(PNP)
Nell High Power Products

Complementary Sllicon power transistors

(20A / 140V | 250W)
1. 1 m
-'—r——ﬁ-
.
ix | %
5
-

| o 1
FEATURES . 2
& Designed for genemi-purpose switching and amgl fier

eppications.

o DC curment gain-he;: = 25 (Min) @ | = 5 Adc § Al dimonsions n millimety
® High saly opamition area (100% tested) 250W @ 50V = e
» For low distortion complamantary dasigns
DESCRIPTION C (TAB) C (TAm)
The MJ 15003 s a slicon splaxial-base planar m 1)
NPN transistor mountad in JEDEC TO-3 metal Beo- Ho ‘©
case
k is designed for high power audio, disk head @ °o@
positionars and othar linsar applications. E v
The complamentary PNP type s MJ15004 WITESOX NN M1E204(TN M
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SYMEBOL PARAMETER VALUE UNIT
Viemo Collector to basa voltage (Il =0) 140
Veeo Collactor to emitter voltage (lg = 0) 140 Vig
Veso Emitter to base voltage 5
Ig Collector current - continuous 20
Ia Basa cument - continuous 5 By
Ie Emitter current - continuous 25
Total power dissipation Te=25°C 250 W
e Derate above 25°C 1.43 wWeC
T Junction temperatura 200
Tutg Storage temperature -85 to 200 “
T Maximum lead temperature for sol derdng purposes @ 265 oc
1/18" trom case for = 10 seconds

"For PNP types voltagsand currant valuss ars negathe.

SYMBOL

PARAMETER

VALUE

UNIT

Rigo

Thermal resistanca, junction to case

[

“CIW
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SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vee =140V, Vagem = 1.5V 100 pA
o Collector cutoff current
Ve = 140V, Vapem = 1.5V, Te=150"C 2.0 ma
ro | Collector cutoff current Ve =140V,1p=0 250
pA
leno Emitter cutolf cumrant Vepo =5V, Ig=0 100
Veeojsus)® | Collector to emitter sustaining voltage Ig = 200mA, Ig =0 140
Veao Collector to base voltage le=0 140 v
Veno Emitter to base voltage Ig=0 5
hep Forward current transfer ratio (DC current gain) | Iz =5A, Vee =2V 75 150
Veeman® | Collector to emitter saturation voltage Ig=5A,Inp=0.5A 1.0
v
Varn® | Base to emitter on voltage lg=5A, Ve = 2V 20
Transition frequency _ _ _
fr {current gain - bandwidth product ) 16 =0.5A, Vor = 10V, fipg = 0.5MHz 2.0 Mz
Cob Output capacitanca Vea =10V, 1 =0, figu = TMHZ 1000 pF
Ve = =13, non iii]
lon® Second breakdown collector current with base ce =30V N Topotiive S A
TOTIR Sied Ve = 100V, t= 1s, non-repetitive 1

*Pulsad - Pulses duraion = 300 ps, duby cydes 2%
*For PNP types voltage and current valuss ars nagafive.
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Fig.1 Power derating

400
350

300

250

200 S

150 xﬁ"‘
100 ‘\\"‘
50 \

T

Pp, Power dissipation, (W)

S~

0 -] G50 6 100 125 150 175 200

Q

T, Case temperature (°C)

Flg.2 Active region safe operating area

m bl =y T

15 S Tew 25T
- 10 b There are two limitations on the power handing ability
< > = of a rarsisior: average juncion tamperature and sacond
- S braskdown. Safe operating area curves Indcab |o-Vies
= 5 Y limits of the frarsistor that must be obsarved for reliabls
g A" oparstion; |a  the ransgstor must ot be subjacied to
3 2 praater dizsipation than the curvas indcate.
g 200 \ The data of g 2 Is based on Ty = 200°C: Tc Is varlable
4 L n:“'“" | dapanding on conditions. At high cass mmparstures, themal
= = T o indind LY Imitations will raduce the power that can ba handead to valuss
0 07 — ——— Thoarmallimiation (singlo pulss) % lezx than the lmiistions Imposed by sacond breakdown
& 05 — —— Sacond brmeakdysn Bmited
— I~ curvas apply balow rated Ve

03 f -+ f i

i ] | |

T2 3 5 T 10 20 30 50 TO 100 150 200

Vg Collector-emitter voltage (V)
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Fig.3DC Current gain

MJ15003(NPN) MJ15004(PNP)
A ezov] o1 111 TT]
300 [ 1] PR 200 — 1 2100 Vez =200 |
200 | Ti=100°C £
100 e P
100 it é 70 — T,=25"C -.._.___h
70 == 25°C % 50 ]
@ .
&0 e E [Pl
30 g 20 ”%\
a0 N 3 N
R Q 10
7
10 5
7
5
0.2 0.3 05 1 2 5 7 10 20 0.2 03 05 1 2 5 T 10 20
|z, Collector current (Amp) lg, Collector current (Amp)

Fig.4 “ON” Characteristics
MJ15003(NPN) MJ15004(PNP)
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MJE15028 MJE15030 NPN MJE15029 MJE15031 PNP 8A 50 W 120_150V

MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Order this document
by MUE1 302800

Complementary Silicon Plastic

Power Transistors

- . . designed for use as high—frequency drivers in audio amplifiers.

= DOC Curment Gain Specified to 4.0 Amperes

hpg =40 (Min) @ I = 3.0 Ade
= 20 (Min) @ I = 4.0 Ade

» Callector—Emitter Sustaining Voltage —

VCEQ(sus) = 120 Vide (Min) — MJE15028, M.JE15020
= 150 Vde (Min) — MJE15030, M.JE15031

= High Current Gain — Bandwidth Product
fr = 30 MHz (Min) @ g = 500 mAde

» TO-Z20AB Compact Package

NPN
MJE15028*
MJE15030*
PNP
MJE15029*
MJE15031*

“otormis Prodeeresd Devion

8 AMPERE
PFOWER TRANSISTORS
COMPLEMENTARY
S0 KON
120—150 WVOLTS
50 WATTS

MAXIMUM RATINGS
MJE15028 | MJE15030
Rating Symbol | MJE1S0E | MJE13031 | Uit
Collector-Emitter Voltage VioED 120 150 Vde
Collector-Base Voltage Vep 120 150 Vde
Emitter—Base Voltage YER 50 Vde
Collector Cument — Continuous I B0 HAde
— Peak 16
Base Current g 20 Ade
Total Power Dissipation @ T = 25*C Po 50 Watts
Derale above 25*C 040 WG
Total Power Dissipation @ Ty = 25*C Po 20 Watis
Derale above 25*C oia WG
Dperating and Storage Junction T1. Tsig —65 to +150 i+
Temperathre Range

CASE 2Z1A- D6
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THERMAL CHARACTERISTICS

Characterishic Symbol Max Uit
Thermal Ressiance, Junchon o Case Raac 25 *CIW
Thermal Resssiance, Junction to Ambient Rala 2.5 *C'W

Ta Tg

=
=]

>
B

Pp. POWER, CISSIPATION (WATTS)
=

™~
~]

Figure 1. Power Derafing
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MJE15028 MJE15030 MJE150290 MJE15031

ELECTRICAL CHARACTERISTICS (T = 25*C unless otherwise nobed)

I Ct tericti

||in|||a:|um|

OFF CHARACTERISTICS

Collector—Emitter Sustaining Voltage (1)

{ic = 10 mide, Ig =0) MIE15028,
MUE1 5060,

MUIE 150
MUIE15031

120
150

Caollecior Cautolf Current

(Mo =120 Vdc, Ig = 0) MIE15028,
Vo =150 Vde. Ig = 0) MJIE15030,

MUIE 150
MUIE15031

01

Caollecior Cautolf Current

Vop =120 Vde, Ig=0) MUIE15028,
Vop =150 Vde, I =0) MUIE1 530,

MUE15I
MUIE15031

10
10

Emitter Cutolf Current
(Vige = 5.0 Vide, Ig, = )

IEBO

ON CHARACTERISTICS {1)

DC Cument Gain
{lc =0.1 Adc, Vo = 2.0 Vdc)
{ic = 2.0 Adc, VGE = 2.0 Vidc)
{ic = 3.0 Ade, VoE = 2.0 Vdc)
{ic = 4.0 Ade, VgE = 2.0 Vde)

DC Current Gain Linearity
Vg From 2.0V o 20V, I From 0.1 Ao 3 A)
{NPN TO PNF)

Collector—Emitter Saturaion
{ic = 1.0 Adc, Ig = 0.1 Adc)

VCE(saf)

&

g

Base—Emitter On Voltage
{ic: = 1.0 Ade, VgE = 2.0 Vide)

VBE(on)

10

g

INYNAMIC CHARACTERISTICS

Current Gain — Bandwidth Product ()
{ic = 500 mAdc, VGE = 10 Ve, fipct = 10 MHz)

{1) Pulse Test Pulse Width < 300 ps, Duty Cyde < 2.0%
2) fr= Inggle fioey
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10

o1

ke, COLLECTOR CURRENT (AMF)

MUEISIN)
MUE15IH ]

om
20 50 0 A i 121 150

a0

1]
=

E B

Ig. COLLECTOR CURRENT (AMP)

B

ul]'l[llil]lﬂﬂﬂ]ﬂ]ﬂ]

VioE, COULECTOR-EMITTER VOLTAGE (WOLTS)
Figure 3. Forward Bias Safe Operafing Area

AN

AN

\ ]
To=2FC
C \h\\ o

AN

\ '\\u 5y )

\\\S“--w
)

™~ L 15V
oy

YCE VOLTAGE (VOLTS)

Figure 4. Reverse—Hias Swilching
Safe Dperating Area

MJE15028 MJE15030 MJE 15029 MJE15031

There are hwo limitations on the power handling ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicate | — Vo limits of
the transisior that must be observed for reliable operation,
i.e., the transisior must not be subjected to greater dissipa-
tion then the curves indicate.

The data of Figures 3 and 4 & based on T j(pk) = 150" C;
T is variable depending on conditions. Second breakdown
pulse limits are valid for duty cydes to 10% provided T 1jpi)
= 150°C. T )(pk)may be calculated from the data in Figure 2.
At high case temperatures, thermal limitations will reduce the
power that can be handled to values less than the limiations
imposed by second breakdown.

= =
50 " Coo (NPN)
Ciby (PNF)
& —
g =
100 T~ .
~H ==t Cob(PP) 3
L] X — =
o Ca (NPN) |
2
10
15 D &0 70 10 n 50 100 130
Vi, REVERSE VOLTAGE (VOLTS)
Figure 5. Capacilances
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MJE15028 MJE15030 MJE15029 MJE15031

NFN — MJE15028 MJE15030 PNF — MJE15023 MIE15031
K —— K —
V=20V 11 V=2V
=50 0
3 Ty=150°C 3 Ty=15re
- A0 = X0 ! -
T =25C [ — | Tj=2°C
g 100 : 1 1 5 LY 1 : : -“h"
m 1 1 - -
i 50 Ti=—5FC :% % - Ty=-5FC -
1 ,\_- ml
.|| . 1
10 10 |
o1 02 (157 10 20 L1 10 o1 02 05 10 20 a0 1
I COLLECTOR CLRRENT (AMP) Ic. COLLECTOR CLRRENT (AMF)
Figure B DC Current Gain
o i b 1
= oo h"'h.‘__ 80 {H“
3 ‘* & :
= 1 "
E E ] ™,
\H‘x o | 1 B
g 0 o E 60 -
2 V=10V S 2 50 ]
§ a ic=05A PP ol B
Tg=2C ! E \
3 0 A g \
: b E
K 5 10 \
50 N 3
05 orv i0 20 in 50 7O 0 = o1 0z 05 10 20 50 10
1. FREQUENCY (MHz) I COLLECTOR CURRENT [AMF)
Fagure & Small - Signal Cument Gain Fegure 7. Cument Gain—Bandwidih Product
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Virsa @ lofig =10
Hﬂmlu.“!f:m“

N

— VoEih=lole =2

SN

I COLLECTOR CURRENT (AMF)

Figure 10. Tum—0On Times

NPN
I 1
L Ty=25°C
16
12
10
=10
VB sa) @ \oa —
06 == VBE(m) 8 Voe =20V
Ll i1l |
0z w=|m=m .|-l""""I
T .
01 02 05 THET (T
Ic. COLLECTOR CLRRENT (AMF)
Figure 9_ “0n™ Voltage
W Voo =80V
mh{.‘ icflg=10
LS u b
02 \‘:\:\‘:hﬁl’l i —
o]
o1 ™
=== — ==
a5 -~
00 iy (NPM)

o2 .,
am I
a1 0z [ 10 20 o1

I, COLLECTOR CURRENT (AMF)

Figure 11. Turn—O4dF Times
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NOTES:
—T—| annG 1. DIMENSIONING AND TOLERANCING PER ANSI
Y145M, 1982
C la 2 CONTROLLING DIMENSION: INCH.
3. DIMENSION Z DEFINES A ZONE WHERE ALL
—|-| — BODY AND LEAD IRREGULARITIES ARE
- ALLOWED.
INCHES | MILLMETERS
- DIM| MIN | MAX | MIN | MAX
06 | 1448 | 1575
0405 | 966 | 1028
0190 | 407 | 4®

0035 | 064 0.58

0105 242 266
0155 280 193
0025 046 0.64
0562 | 1270 | 1497
0060 1.15 152

0190 | 00 4.83 2.3
01 29 1M
0110 204 2.1
0055 1.15 138
0235 | 0155 o 87 647

0570
0380
0.160
0035
0142 | D47 161 173
0095
0110
0018
0.500
D45

- 3
H-::-|uan|n|=|-:ll-:|:n-n=n:n:l-

2

=

Dooo | ooso | ooo | 127
D5 | — | 115 |
— |open | — | 2m

STYLE 1:

PIN1. BASE
2. COLLECTOR
3. EMITTER
4. COLLECTOR
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MJE15032 (NPN) MJE15033 (PNP) 8A 250V 50W DRIVER DE POTENCIA DE AUDIO

Complementary Silicon Plastic
Power Transistors

. .. designed for use as high-frequency drivers in audio ampiifiers.
 DC Curent Gain Specified f0 5.0

hyg =50 (Min) @ Ic = 0.5 Adc

=10 (Min) @ Ic = 20 Adc

« Collecior—Emitter Sustaining Voitage —

Vv = 250 Vidc (Min) — MJE15032, MUE15033
. %—mm

fr = 30 MHz (Min) @ Ic = 500 mAdc
= TO-220AB Compact Package

MJE15032*
PNP
MJE15033*

MAXIMUM RATINGS
MJE15032
Rating Symbol MJE15033 Unit
Collector-Emitter Voitage VCEO 250 vac
Collecior-Base Voitage Ves 250 Vdc
Emilter-Base Volage VEB 50 Vdc
Collector Current — Continuous ic 80 Adc
— Peak 16
Base Current ™ 20 Adc
Total Power Dissipation @ T = 25°C Pp 50 Watts
Derate above 25*C 040 wreC
Total Power Dissipation @ Ty, = 25°C Pp 20 Watts
Derate above 25°C 0.016 WrC
Operating and Storage Junction Tasig ~6510+150 C
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Umit |
Thermal Resistance, Junction to Case RaiC 25 oW
Thermal Resistance, Junclion fo Ambient | RauA 625 ‘CIW
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]
PR
]
e

TA

Tc

0 20 4L 6 80 W 1220 W 160
T, TEMPERATURE (°C)

Figure 1. Power Derating

01

Ic. COLLECTOR CURRENT (AMPS)
s

on
10

1 100
Vcg, COLLECTOR-EMITTER VOLTAGE (VOLTS)

Figure 3. MJE15032 & MJE15033
Safe Operating Area

There are two limitations on the power handiing ability of a
transistor: average junction temperature and second break-
down. Safe operating area curves indicale I - VCEg limits of
the fransistor that must be observed for reliable operation,
Le., the transistor must not be subjecied to greater dissipa-
tion then the curves indicale.

The data of Figures 3 and 4 is based on Tj(pk) = 150°C;
Tg Is variable depending on conditions. Second
puise limits are vaiid for duty cycles to 10% provided T y(pk)
< 150°C. Ty(pk)may be calcutated from the data in Figure 2.
Athigh case thermal limitations will reduce the
power that can be handled fo values less than the limitations
imposed by second breakdown.
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NPN — MJE15032

Yy 2C

01

10
I, COLLECTOR CURRENT {AMPS})

Figure 4. NPN — MJE15032
Ve =5V DC Cumrent Gain

10

01

10
I, COLLECTOR CURRENT (AMPS)

Figure 6. NPN — MJE15032
VcE =5V VBE(on) Curve

10

h Fe, DC CURRENT GAIN

V., VOLTAGE (VOLTS)

1000

100

10

1.0

10

10

01

PNP — MJE15033

150°C
S 5C
‘h\
e —
\:\‘\C\

X

01

1.0 10
I, COLLECTOR CURRENT (AMPS)

Figure 5. PNP — MJE15033
VcE =5 V DC Current Gain

i e ot
' " e — —
25°C
150°C
01 10 10
Ic. COLLECTOR CURRENT (AMPS)

Figure 7. PNP — MJE15033
VcE =5 V VBE(on) Curve
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MJE15032 MJE15033
NPN — MJE15032 PNP — MJE15033
10 100
A
# F.
150°C 4 &
& \ g 1 g
§ 10 259°%C «— .‘5/_ o § 1
¢ V. g . 2°C
= jr T 1] .
g [ 5°C § 550
= ot o = —_— 150°C
e e
= 01
— —
001 0o
01 10 10 01 10 10
g, COLLECTOR CURRENT [AMPS) Ic, COLLECTOR CURRENT (AMPS)
Figure 8. NPN — MJE15032 Figure 9. PNP — MJE15033
VcE(sat) Ic/ig =10 VcE(sat) Iclg = 10
100 100
150°C
1 150°C L/ 1 pio =l
é : =
¢ 10 o | d 10
= — r —55°C o =
g — g ]
= = = P ot
01 el 01 #J—
00 om
01 10 10 01 10 10
g, COLLECTOR CURRENT [AMPS) Ic. COLLECTOR CURRENT (AMPS)
Figure 10. NPN — MJE15032 Figure 11. PNP — MJE15033
VCE(sat) Ic/lB =20 VcE(sat) loflB =20
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Figure 10. NPN — MJE15032
VCE(sat) Ic/lg =20

Figure 11. PNP — MJE15033
VCE(sat) Ic/lg =20

Vpg. BASE EMITTER VOLTAGE (VOLTS)

|, COLLECTOR CURRENT (AMPS)

Figure 12. NPN — MJE15032
VBE(sat) Ic/lg = 10

| 55°C 10 —55°C @
# - - -
SR ———s 25
r 150°C ~ 150°C
o1
01 10 10 01 10 10

I, COLLECTOR CURRENT (AMPS)

Figure 13. PNP — MJE15033
VBE(sat) Ic/lg =10
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25C5200 FJL4315 (NPN) 15A 230V POTENICA SAIDA DE AUDIO (COMPLEMENTAR DO 25A1943)

I
FAIRCHILD
]

SEMICONDUCTOR®

2SC5200/FJL4315
NPN Epitaxial Silicon Transistor

Applications

= High-Fidelity Audio Ouiput Amplifier
= General Purpose Power Ampliber

Features

High Current Capability” I = 15A.
High Power Dissipation - 150waits.
High Frequency - 30MHz_ 1Base 2 Collector 3 Emitler
High Voltage - Ve =230V

Wide 5.0 _A for reliable operation.

Excellent Gain Linearity for low THD.

Complement to 25A1943FJ1 4215,

Thermal and electrical Spice models are available.

Same transistor is also available in:

—TQO3P package, 25C5240F.JA4313 - 130 watis

— TOZ220 package, FJIP5200 - 80 watis

— TOZ220F package, FIPF5200 : 50 waltls
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Absolute Maximum Ratings® 1,-25c uniess otherwise noted

Symbol Parameter Ratings Units
BVcro Collector-Base Voltage 230 v
BVreo Collector-Emitter Voltage 230 v
BVeBo Emitter-Base Voltage 5 v
Ic Collector Current{DC) 15 A
Ig Base Current 15 A
Pp Total Device Dissipation(T=25°C) 150 W

Derate above 25°C 1.04 WieC
T4, Terg Junction and Storage Temperature - 50 ~ +150 °C
* These ratings are Bimiting values above which the serviceability of any semiconductor device may be impaired.
Thermal Characteristics® r.-2sc uniess otherwise noted
Symbol Parameter Max. Units
Raic Thermal Resistance, Junchion to Case 0.83 °CIwW
* Device mounted on minimum pad size
hgg Classification
Classification R O
hrgq 55~ 110 80 ~ 160
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Electrical Characteristics™ 1,—2s-c uniess othewise noted
Symbol Parameter Test Condition Min. | Typ. | Max. | Units

BVeao Collector-Base Breakdown Voltage lc=5mA, 1=0 230 '
BVeeo Collector-Emitter Breakdown Voltage lc=10mA, Rgg=m 230 \")
BVEgo Emitter-Base Breakdown Voltage Ig=omA, =0 5 v
lcso Collector Cut-off Current Vep=230V, Ig=0 50 pA
leBo Emitter Cut-off Current Veg=9V, Ic=0 5.0 pA
heeq DC Curmrent Gain V=5V, Ic=1A 55 160

hees DC Current Gain V=5V, Ic=TA 35 60

Vcg(sat) Collector-Emitter Saturation Voltage Ic=8A, I5=0.8A 0.4 30 '
Vge(on) Base-Emitter On Voltage V=5V, Ic=TA 1.0 15 '

fr Current Gain Bandwidth Product V=5V, Ic=1A 30 MHz
Cob Output Capacitance Veg=10V, =1MHz 200 pF

* Pulse Test Pulse Width=20ps, Duty Cycle<2%
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2SA1943 FJL4215 (PNP) -15A -230V 150W AUDIO POTENCIA

. ]
FAIRCHILD
o e ]

SEMICONDUCTOR®

2SA1943/FJL4215
PNP Epitaxial Silicon Transistor

Applications
= High-Fidelity Audio Output Amplifier

General Purpose Power Amplifier

Features

High Current Capability: I =-15A.

High Power Dissipation - 150watts.

High Frequency : 30MHz_

High Voltage - Vo= -230V

Wide 5.0_A for reliable operation.

Excellent Gain Linearity for low THD.
Complement to 25C5200/FJL4315.

Full thermal and electrical Spice models are available.
Same transisior is also available inC

— TO3P package, 25A1962/FJA4213 - 130 walis
— TO220 package, FJP1943 - 80 walls

— TOZX0F package, FIPF1943 : 50 wails

i TO-264

1Base 2 Collector 3 Emitter
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Electrical CharacteristiCs™ 1,25 uness otherwise noted

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
BVcao Collector-Base Breakdown Voltage lc=5mA, I=0 -230 v
BVeeo Collector-Emitter Breakdown Voltage Ic=10mA, Rgg=m 230 v
BVemo Emitter-Base Breakdown Voitage le=5mA, I=0 5 v
lcao Collector Cut-off Cumrent Veg=-230V, Ic=0 50 BA
o Emitter Cut-off Current Veg=-5V, Ig=0 50 pA
hegs DC Current Gain V=5V, Ic=1A 55 160
hee DC Current Gain Vo=V, Ic=TA 35 60
Velsat) Collector-Emitter Saturation Voltage Ic=8A, lg=0.8A 04 -30 v
Vgelon) Base-Emitter On Voitage Voe=5V, Ic=TA 1.0 15
fr Curment Gain Bandwidth Product V=5V, Ic=1A 30 MHz

Output Capacitance Veg=-10V, =1MHz 360 pF

[ —— [ S—
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KSP42 KSP43 HIGH VOLTAGE TRANSISTOR 300V NPN

I
FAIRGCGHILD
e
SEMICONDUCTOR®

EviCrdSH

KSP42/43

High Voltage Transistor

= Collector-Emitier Voltage: Voo =KSP42- 200V
KSP43: 200V

= Collector Power Dissipation: Po{max)=625mW

1 TOS52
1. Emitter 2 Base 3. Collector

NPN Epitaxial Silicon Transistor
Absolute Maximum Ratings T1,-25°C unless otherwise noted

Symbol Parameter Value Units

Voeo Collector Base Voltage

: KSP42 Do v

- KSP43 200 v
Veeo Collector- Emitter Voliage

KSP42 300 v

:KSP43 200 v
Vo Emitter- Base Voltage 6 v
Iz Collector Current 500 mA
Pg Collector Power Dizsipation 625 mwW
T, Junciion Temperature 150 “c
Tere Storage Temperature -25~150 -
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Electrical Characteristics 1 =25°C uniess otherwise noted

Symbol Parameter Test Condition Min. Max. Unii=s
BVceo Collecior-Base Breakdown Voliage Ic=100pA, Ie=0
- KS5P42 300 v
- KS5P43 200 v
BVeen * Collector -Emitter Breakdown Voltage le=1mA, Ig=0
:KSP42 300 v
- KS5P43 200 v
BVeao Emitier-Base Breakdown Voltage Ig=100pA, Iz=0 L v
lepo Collecior Cut-off Cumment
- KS5P42 Vigg=200V, Ig=0 100 nA
- K5P43 Vigg=160V, Ig=0 100 nA
leBo Emitier Cut-off Current
K5P42 V=6V, Ig=0 100 nA
K5P43 V=4V, Ig=0 100 nA
hpe * DC Cument Gain V=10V, Ig=1mA 25
V=10V, Ip=10mA 40
V=10V, Ig=3DmA 40
Yo (3at) * Collector-Emitter Saturation Voltage Iz=20mA, lg=2mA D5 v
Vi (=at) * Base-Emitter Saturation Voltage Ic=20mA, lg=2mA D9 v
Coh Owtput Capacitance Veg=20V, Ig=0
- KSP42 f=1MHz 3 pF
- KSP42 4 pF
fr Current Gain Bandwidth Product V=20V, Ig=10mA 50 MHz
=100MHz
* Puise Test PW<300ys, Duly Cydes2%
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Typical Characteristics
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APLICACAO TIiPICA DOS TRANSISTORES DE AUDIO
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25B1184 25B1243 PNP 3A 50V DRIVER BP

MJE1528 MJE1530 MJE1532 8A 50W NPN DRIVER POT
MJE1529 MJE1531 MJE1533 8A 50W PNP DRIVER POT
25A1943 15A 150W PNP POT

25C5200 15A 150W NPN POT

KSP42 KSP42 HIGH VOLTAGE DRIVER
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TRANSISTOR DARLINGTON
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TIP 100 101 102 NPN TIP 105 106 107 PNP DARLINGTON 8A 80W

MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA bry TIF 100/
- ]
Plastic Medium-Power NPN
LT -
Complementary Silicon Transistors TIP100
. . . designed for general-purpose amplifier and low—speed switching applications. -«
= High DC Cument Gain — TIP1 01
hEE = 2500 (Typ) @ Ic = 4.0 Ade
*» Callector—Emitter Sustaining Voltage — (& 30 mAde TIiP1 02*
VCED(sus) = 60 Vde {I.llin}— TIP100, TIP1D5 PNP
= 80 Vdc (Min) — TIP101, TIP106
= 100 Vde (Min) — TIP102, TIP107 TIP1 os
» Low Collecto—Emitter Saturation Voltage — -
v =2.0Vdc Ig = 3.0 Adc
nE{saﬂ=2.5Udnm;glg=a.nMc TIP‘“
» Monelithic Construction with Built-in Base—Emitter Shunt Resistors &
= TO-220AB Compact Package TIP1 W
*MAXIMUM RATINGS P ———
TIPF100. | TIPMH04. | TIP102
Raling Symbol | TIP105 | TIP10E | TIP107 | wnit DARLINGTOMN
Caollector—Emitter Voltage VoED 60 80 100 Vdc & AMPERE
Collector_Base Voltage Ve 60 80 100 | Vde %lmsi.;ﬂn:"
Emitter—Base Voltage VER 50 Vdc 60— B0—100 VOLTS
Collector Current — Confinuous, Iz B0 20 WATTS
Peak 15 Adc
Base Current Iy 10 Adc
Total Power Dissipation @ T, = 25°C | Pp B0 Waits
Deraie above 25*C 0.64 WG
Unclamped Inductive Load Enengy (1) E 30 mJ
Total Power Dissipation @ Ty =25'C | Pp 20 Waits
Derate above 25*C 006 WG
Cperating and Storage Junction 1. Tsig —B5 o +150 *C
Temperahme Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Rac 1.56 “CW CASE ZMA 06
Themal Resistance, Junction to Ambient Raa B25 “CAN TO-220AB
() Ig=1.1A L=50mH, PRF.= 10 Hz, Vo = 20 V, Rpe = 100 0L
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

| Characteristic | Symbol | Min | Max | Unit
OFF CHARACTERISTICS
Collector—Emitter Sustaining Voitage (1) VCEO(sus) Vdc
{ic = 30 mAdc, Ig =0) TIP100, TIP105 60 —
TIP101, TIP106 80 —
TIP102, TIP107 100 —
Collector Cutoff Curment IcEO pAdc
(Vee =30 Vde, lg=0) TIP100, TIP105 — 50
(Vo = 40 Vdc, Ig = 0) TIP101, TIP106 _ 50
(VoE =50 Vdc, Ig = 0) TIP102, TIP107 _ 50
Collector Cuttoff Current IcBO pAdc
(Vg = 60 Vde, Ie=0) TIP100, TIP105 _ 50
(Vg = 80 Vdc, Ig = 0) TIP101, TIP106 _ 50
(Vcp = 100 Vdc, Ig = 0) TIP102, TIP107 _ 50
Emitter Cutoff Current IEBO — 80 mAdc
(VB =5.0 Vdc, I =0)
ON CHARACTERISTICS (1)
DC Cument Gain hpe —
(ic = 3.0 Adc, Vo = 4.0 Vdc) 1000 20,000
{ic = 8.0 Adc, Vo = 4.0 Vdc) 200 _
Colector—Emitter Saturation Voltage VCE(sat) Vdc
{ic = 3.0 Adc, Ig = 6.0 mAdc) _ 20
{ic = 8.0 Adc, Ig = 80 mAdc) _ 25
Base—Emitter On Voitage VBE(on) — 28 Vdc
{lc = 8.0 Adc, Vog = 4.0 Vdc)
DYNAMIC CHARACTERISTICS
Small-Signal Cumrent Gain hfo 40 —
{ic = 3.0 Adc, Vo = 4.0 Vdc, f= 1.0 MHz) _
QOuiput Capacitance Cob pF
(Vg = 10 Vdc, Ig = 0, T= 0.1 MHz) TIP105, TIP106, TIP107 _ 100
TIP100, TIP101, TIP102 _ 200

(1) Puilse Test Pulse Width = 300 ps, Duty Cyde < 2%.
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INTERNAL SCHEMATIC DIAGRAM
c

NPN PNP
TIP100 TIP105
TIP101 TIP106
TIP102 TiP107

P — |

There are two limitation on the power handling ability
of a transistoraverage junction temperature and second
breakdown safe opersting area curves indicate le-Vee
limits of the transistor that must be observed for reliable
operation |e., the transistor must not be subjected to
greater dissipation than curves indicate.

The data of FIG-6 is base on T pg=150 "C.T¢ is variable

depending on power level.second breakdown puise limits
are valid for duty cycles to 10% provided Tpq 150°C At
high case temperatures thermal limitation will reduce the
power that can be handled to values less than the limi -
tations imposed by second breakdown.
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f, FREQUENCY (kHz)
Figure 6. Small-Signal Current Gain

VR, REVERSE VOLTAGE (VOLTS)

Figure 7. Capacitance
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TIP120TIP121/TIP122/NPN TIP125TIP126/TIP127/PNP DARLINGTON 5A 65W

ON Semiconductor”®

Plastic Medium-Power
Complementary Silicon Transistors

. ..designed for general-purpose amplifier and low—speed
stchi ficati
& High DC Corrent Gain —
hrg = 2500 (Tyg) @ IC
=d4.0 Ade
* Collector—Emitter Sustaining Voltage — (@) 100 mAdc
VCEO(sns) = 60 Vde (Min) — TIP120, TIP125
= 80 Vde (Min) — TIP121, TIP126
=100 Vde (M) — TIF122, TIF127
* Low Collector-Emitter Saturation Voltage —
VICE(saf) = 2.0 Vde (Max) (@ IC =3.0 Adc
=40 Vde (Max) @ Ic=5.0 Adc
& Momolithic Constroction with Built-Tn Base Fmitter Shomt Resistors
® TO-220AB Compact Package

*MAXIMUM RATINGS
T, | I,
Rating Symbol | TIM25 | TIP126
Collector Emitter Vollage VCED 80 B0
Collector Base Voltage ves 80 B0
Emitier—Base Vollage VEB 50
Collector Curment — Continuous Ig 50
Peak 8D
Base Current g 120
Total Power Dissipation @ T = 25°C Po a5
Derale above 25°C 052
Total Power Dissipalion §f T, = 25*C Pp 20
Derale above 25°C 0.018
Unclamped Inductive Load Energy (1) E 50
Operating and Storage Junclion, Ti. Tsig -85 o +150
Temperature Range
THERMAL CHARACTERISTICS
Characterisfic Symbaol Max Unit
Thermal Resistance, Junclion to Case Raic 1.0 *CAY
Thermal Resistance, Junction to Ambient Rea 625 CAY

(1) Ig=1A L=100mH, PRF. = 10 Hz. Vg = 20V. Rpg = 100 0

NPN
TIP120*
TIP121*
TIP122*

PNP
TIP125*
TIP126*
Tiei127*

“0M Smminondusior Prefened Devies

DARLINGTON
5 AMPERE
COMPLEMENTARY SILICON
POWER TRANSISTORS
6080100 VOLTS
G5 WATTS
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TIP120 TIP121 TIP122 TIP125 TIP126 TIP127
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Figure 5. Active—Region Safe Operating Area

There are two mntzhons on the power handhing abahty of
2 trangistor: average junchon femperatore and second
breakdown Safe operating area curves mdicate If” — VCE
hrmits of the transstor that mmst be observed for reliable
operation, 1 e, the transistor most not be sobjected to preater
dhssipation than the corves mdicate.

The data of Figure 5 is based on Tyjpk) = 150°C; TC 1=
himits are valid for doty cycles to 10% provided TI(pk)
= 150°C. Tj{pk) may be calculated from the data in
Fipure 4. At high case temperatores, thermal hmntahons wall
reduce the power that can be handled to valoes less than the
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic | Symbaol | Min Max | Unit |
OFF CHARACTERISTICS

Collector-Emitter Sustaining Voltage (1) VCEO(sus) Vdc

(I =100 mAdc, Ig = 0) TIP120, TIP125 &0 —
TIP121, TIP126 an —
TIP122, TIP127 100 —

Collector Cutoff Current lcEO mAdc
(Vge=30Vdc, Ig=0) TIP120, TIP125 — 05
(Vop=40Vdc, Ig=0) TIP121, TIP126 — 05
(Ve =50Vdc, Ig =0) TIP122, TIP127 — 05

Collector Cutoff Current lcBO mAdc
(Vg =60Vdc, Ig=10) TIP120, TIP125 — 0.2
(Vg =80Vdc, Ig=0) TIP121, TIP126 — 0.2
(Vg =100 vdc, Ig=0) TIP122, TIP127 — 0.2

Emitter Cutoff Current lEBD — 2.0 mAdc
(VBe=5.0Vdc,Ic=0)

ON CHARACTERISTICS (1)

DC Current Gain hFE —
{lc =05 Adc, Viop = 3.0 Vdc) 1000 —

{lc =3.0 Adc, Viop = 3.0 Vdc) 1000 —

Collector—Emitter Saturation Voltage VCE(sat) Vdc
(I = 3.0 Adc, Ig = 12 mAdc) — 2.0
{lz = 5.0 Adc, Ig = 20 mAdc) — 4.0

Base—Emitter On Voltage VBE(on) — 25 Vdc
{lc = 3.0 Ade, Vo = 3.0 Vdc)

DYNAMIC CHARACTERISTICS

Small-Signal Current Gain hfe 40 — —
(g =3.0 Ade, Vop = 4.0 Vde, f= 1.0 MHz)

Output Capacitance Cob pF
Vo =10Vdc, Ig=0,f=0.1 MHz TIP125, TIP126, TIP127 — 300

TIP120, TIP121, TIP122 — 200

(1) Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2%.
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Figure 6. Small-Signal Current Gain
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Figure 9. Collector Saturation Region
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Figure 10. “On” Voltages
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TIP140/141/142 NPN TIP 145/46/47 PNP DARLINGTON 10A

MOT OHOLA Order this documept
SEMICONDUCTOR TECHNICAL DATA by TiP140/D
NPN
TIP140
Darlington Complementary TIP141*
Silicon Power Transistors
. .. designed for general—purpose amplifier and low frequency switching applications. T I EN-IP42 *

+ High DC Current Gain —Minhpe=1000 @ lc =5 A, V=4V
* Collector—Emitter Sustaining Voltage — @ 30 mA
VCEO(sus) = 60 Vdc (Min) — TIP140, TIP145
80 Vdc (Min) — TIP141, TIP146
100 Vdc (Min) — TIP142, TIP147
+ Monolithic Construction with Built—In Base—Emitter Shunt Resistor

MAXIMUM RATINGS

TIP145
TIP146*
TIP147”

*Motorola Preferred Device

TIP140 | TIP141 | TIP142

10 AMPERE
DARLINGTON
COMPLEMENTARY SILICON
POWER TRANSISTORS
60-100 VOLTS
125 WATTS

Rating Symbol TIP145 TIP146 TIP14T7 Unit
Collector—Emitter Voltage VeED 60 a0 100 Vdc
Collector—Base Voltage Vea 60 80 100 Vdc
Emitter-Base Voltage VEB 50 vdc
Collector Current — Continuous Ic 10 Adc

Peak (1) 15
Base Current — Continuous Ig 0.5 Adc
Total Device Dissipation Po 125 Watls
@Tc=25C
Operating and Storage Junction TJ. Tstg —65to +150 “C
Temperature Range
THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RuaJc 1.0 “CIwW
Thermal Resistance, Case to Ambient RaJa 35.7 “CIwW

(1) 5ms, = 10% Duty Cycle.

cYg

CASE 340D-01
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DARLINGTON SCHEMATICS
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TIP140 TIP141 TIP142 TIP145 TIP146 TIP147

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

Characteristic

Symbol |

Umnit

OFF CHARACTERISTICS

Collector—Emitier Sustaining Voltage (1)
(lc=30mA, ig=0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP147

YCEO(sus)

Vdc

Collector Cutoff Current
(VcE =30 Vdc, Ig = 0)
(VCE = 40 Vdc, Ig = 0)
(VcE = 50 Vdc, Ig = 0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP14T

IceEO

20
20

Collector Cutof Cument
Vcp =60V, IE=0)
MVcp =80V, Ig=0)
Vcp =100V, IE=0)

TIP140, TIP145
TIP141, TIP146
TIP142, TIP147

IcBO

10
10
10

Emitter Cutoff Current (Vg =5.0 V)

IEBO

20

ON CHARACTERISTICS (1)

DC Current Gain
(c =50 A VCg =40V)
(c =10A, Yo =40V)

hre

Collector—Emitter Saturation Voltage
(lc =50A, Ig =10 mA)
(c =10 A, Ig =40 mA)

VCE(sat)

20
30

Vdc

Base—Emitter Saturation Voltage
(ic =10 A, Ig =40 mA)

VBE(sat)

35

Vdc

Base—Emitter On Voltage
(lc =10 A, Vo =4.0Vdc)

VBE(on)

30

SWITCHING CHARACTERISTICS

Resistive Load (See Figure 1)

Delay Time

Rise Time

Storage Time

Fall Time

(Vcc =30V, Ic=50A,
Ig = 20 mA, Duly Cycle = 20%,
Ig1 = Ig2, Re & Ry Varied, Ty = 25°C)

0.15

0.55

25

se|s|a

25

B|B|B|F

(1) Pulse Test Pulse Width = 300 ps, Duty Cycle = 2.0%.
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TIP140 TIF141 TIF142 TIP 48 TIP146 TIF 47

TYPICAL CHARACTERISTICS

PNP
TIF145, TIF146, TIP14T

I I
T)=150PC

™ S
il

-

==

EE BEEE

T
4

1
1
T
|
—55PC
e

heg. DG GURRENT GAIN

L] oy

V=40V N
|

[T 20 a0 40 50 70 1
Ig. COLLECTOR CURRENT (AMPS)

-5

Figure 3. DC Current Gain versus Collector Curment
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Figure 4. Collector—Emitier Saturation Voliage
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TIP140 TIP141 TIP142 TIP145 TIP146 TIP147

ACTIVE-REGION SAFE OPERATING AREA

There are two limitations on the power handling ability of a
fransistor: average junction temperature and second break-
down. Safe operating area curves indicate I — Vg limits of
the transistor that must be observed for reliable operation;
iLe., the fransistor must not be subjected to greater dissipa-
tion than the curves indicate.

m

e

“E 70 —"

= 50 . —

& 30 -;:\\

o L0f 1= 1m0

s T SECOMDARY BREAKDCWN LIMIT

3 10F —-— BONDINGWIRE LIMIT =

5 | —— THERMAL LIMTATION @ Tc = 25°C =

o TIP140, 145 = ]

L TIP141, 148 ™,
02 TIP1£2, 17 -

0 B X 0 5070 1m0

Viog, COLLECTOR-EMITTER VOLTAGE (VOLTS)
Figure &. Active—Region Safe Operating Area

Fe
J__'\._“ ) Vg MONITOR

TEST CIRCUIT

NOTE 1: Input pulse width is increasad until Ipyy = 1.42 A
NOTE 2: For MPN test circuit reverse polarities.

The data of Figure © is based on T)(pk) = 150°C: T is
variable depending on conditions. At high case temper-
atures, thermal limitations will reduce the power that can be
handled to values less than the limitations imposed by
second breakdown.

& \\

. <

=

E 70

L. At

5 &0 e

@ \J0mJ
5

/

. DOLL
e
i

b
il

D5 19 20 50 W 20 50 10
L, UNCLAMPED INDUCTIVE LOAD (mH)

Figure 7. Unclamped Inductive Load

= | w=T0ms{SEENOTE 1]
INPUT — |_| 50v
VOLTAGE 0

i
Iln'
'_

ViBRICER
VOLTAGE AND CURRENT WAVEFORMS
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Figure 8. Inductive Load

—
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f, FREQUENCY (MHz)

Figure 9. Magnitude of Common Emitter
Small-Signal Short—-Circuit Forward

Current Transfer Ratio
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Power Derating

200

434

146




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

BU931 DARLINGTON NPN 12A 175W

UNISONIC TECHNOLOGIES GO, LTD

BU931

NPN SILICON TRANSISTOR

NPN POWER DARLINGTON

B FEATURES

* High operating junction temperature
* High voltage ignition coil driver
*Very rugged bipolar technology

B INTERNAL SCHEMATIC DIAGRAM

Cao (2)

*Pb-free plating product number: BU931L

434

147




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

BU931

NPN SILICON TRANSISTOR

B ABSOLUTE MAXIMUM RATINGS (Ta=251()

PARAMETER SYMBOL RATINGS LUNIT
Collector-Emitter Voltage (Ves = 0) WVees 500 W
Collector-Emitter Voltage (lg = 0) Veeo 400 v
Emitier-Base Voltage (Ic = 0) VEeesD ) W
Collector Current le 15 i}
Collector Peak Current lcm 30 A
Base Current Iz 1 A
Base Peak Current lam ) A
Total Dissipation (Tc=25"TC) Pp 175 W
Junction Temperature T, +200 T
Storage Temperature Tare -65 ~ +200 1T

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.

®E THERMAL DATA

PARAMETER

SYMBOL

RATING

UNIT

Thermal Resistance Junction-Case Max

Buc

1.1

Cw
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B ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Vee =450 W 100 | pA
Collector Cut-off Current (lz =0 [ .
(ls=0) 50 e =450V, T,=125 T 05 | mA
Emitier Cut-off Current (lc = 0) leso Veg =58V 20 [ mA
lc=7A, Iz =70 mA 16 Vi
Collector-Emitter Saturation Voltage(Note) Vegisan (le=8 A, Is =100 mA 18 v
lc=10A, I =250 mA 1.8 Vi
le=T7A, Iz =70 mA 22 Vi
Base-Emitter Saturation Voltage(Note) Vegzar) [lc=8A, Iz =100 mA 24 W
le =10 A, lg = 250 mA 25 Vi
DC Current Gain Nee lc=5A Vee=10V 300
Diode Forward Voltage Ve le=10A 25
Functional Test Voo = 24 "n"r, Yetamp = 400V 8
L=7mH
Vee =12V, Vyame = 300 V
. . ; ts L=7mH 15 T3
Inductive Load Storage Time / Fall Time e lL=7A ls=70 mA 05 us

"'-"IEIE = 1], RBE =470

Note: Pulsed: Pulse duration = 300 ps, duty cycle 1.5 %
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TRANSITORES DE GERMANIO.
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TABELA DE TRANSISTORES DE GERMANIO PARA PEQUNOS SINAIS
GERMANIUM SMALL SIGNAL TRANSISTORS

PRO ELECTRON TYPES

o .w Foro r,F- Ver o Bex Jab m Power
MHT

Mex | M | M Pl e e | 3 | | l e
AC107 P 15 35 00 TO-L | 80
AC116 F | 3 12 18 6 8 | so40 | 20 21 N5257 | 145
AC1T Fo| R 10 1B 6 B | 150 NS287 | 260
acizi—iv | ¢ | 2 10 20 060 | 100 ® 1 | 1o | w0
acizi—v | F | 2 10 20 S0-100 | 100 % 15 | 104 | w00
ACiZi—vi| F | m 10 20 75150 | 100 # 15 | 100 | %00
AC2I—vil| P | 10 20 125-250 | 100 % 13 | 104 | 00
ACIZ2 F | % 18 18 6 8 | e0a00 | 2 2 TO-1 | 130
ACIZMA0 | P | & 12 n § 8§ | w20 | 2 2 TO-1 | 130
ACLH F 45 12 2 f B 50-140 0 r MNE2ST 145
ACI2H4 F | & 10 12 § 18 | @i | 150 NSt | 280
ACI28 F | 12 10 12 10 10 | so 2 50 13 [ Toa | oo
ACI126 F | 12 0 12 10 10 | & 2 5 17 | Toa | so0
ACI2T N | B2 10 12 50- 500 6 25 | TO1 |
ACIZ8 F | 12 10 16 10 10 | 511 | S0 10 10 | Toa | 1000
ACITHE P - 10 16 [+ ] 55175 50 ¥ 1] 1.0 MNE2IT 1,000
AC130 N | m 20 | ToO4
AC13 F | w0 10 18 6 13 | 4 150 TOl | 212
ACLIZ F n i} 12 0.5 10 1158 pail i 1.3 TO-1 500
AC138 F | 2 10 0 | 10 15 | 320 5 To1 | 720
ACI139 F | 2 io 0 10 15 | 180 | 400 TO- | 720
AC141 R 10 18 10 35 | 40160 | 400 TO1 | 720
AC142 F | R 10 ) 10 15 | 180 | 400 TO-1 | 720
ACI143K F | n 10 20 10 15 | 40160 | 400 Ns257 | 860
ACI5] E 2 10 ¥ 10 10 | - 2 g 15 | TO | %0
ACI52 F 12 10 2 0.8 10 | 30as0 | 100 4 1% | Toa | e
AC153 F | n 10 18 10 10 300 100 1.0 | 1O | 1000
ACISIK F 2 10 13 (L] 10 50-2%0 00 1m Lo ME25T 1,000
ACIE2 F | 1 10 2¥ 10 10 100° 30 # 13 | Toa | o
ACIE P | n 10 2y 10 10 | 65 2 0 | Toa | o
ACIT I 10 2y s0- » Toa | 200
ACTTO N | B2 10 18 10 35 | 50250 | w0 | o0 o | Toa | 0
ACLTE Fo| 10 15 3 35 | & 150 Ns257 | 180
ACIT9 N | 2 10 15 6 1 | & 150 Ns257 | 180
ACI80 I T ) i6 50-250 | 600 zs | OO | s00
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P 32 30 16 20350 600 25t WS237 | 2,500
N 32 0 16 20-250 600 4.5 TO-1 600
N kvl 0 16 50-250 600 4.5 N5237 500
P iz b ] 18 50- I! 4.0 TO-1
N 32 b1 ] 14 50- 2 4.0 TO-1 250
P 12 20 14 50-230 300 15 TO-1 600
N k¥ k.1 14 50-250 300 1.5 TO-1 600
N 15 10 15 10 a3 100-500 300 180 1.0 TO-1 1,000
N 5 [[1] 15 10 a5 100-500 300 180 1.0 MNS25T 1,000
P 5 [[1] 15 10 15 100-500 300 110 1.0 TO-1 1,000
P x5 1] 15 0 15 100-500 300 100 1.0 NS237 [ 1,000
P 32 1] 15 10 15 SD-400 400 aF 1P TO-1 120
P 12 1] 15 0 15 =i T 400 A0 3.0 TO-i &0
N 12 1] 15 10 a3 SO0-a00 400 B0 1 TO-1 i
N 12 10 15 10 a3 S0-R00 400 B 500 TO-1 260
P 32 16 L1 5 12 3% 10 15 0.4 TO-1 150
P 32 16 k1] 5 12 54- [L1) 33 0.4 TO-1 130
] 12 12 ] i0 50-150 300 40 1.0 TO-5 200
50 12 k1] & 10 a0-120 300 & 1.0 TO-5 200
50 12 30 ] 10 BO-250 300 L] 1.3 TO-5 200
40 12 20 6 10 0-145 50 40 1.0 TS 200
40 iz 0 ) 10 S0-250 50 40 1.3 TO-5 200
0 12 15 6 10 30300 ) 1] 40 1.4 TO-5 200
P 12 16 k1) S I* 0.5 TO-1 900
P 40 ki 20 k1] 12 55 " 40 1.7 TO-1 200
P 40 i 15 L] 12 45-150 n L] 100 Tk 200
P a0 30 15 k1] 12 45-150 1 L] 100 TO=1 200
P L] 40 0 30 12 60-200 1 # 1.0t TQ-1 200
P & 0 12 5 15-T0 1! L] 1.0t TO-1 200
P 32 it 3N 10 (1] S 150 1! I 0.5 TO-1 900
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GERMANIUM POWER TRANSISTORS

CASE OUTLINE DRAWINGS & DIMENSIONS
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CASE OUTLINE DRAWINGS & DIMENSIONS

TO-13 TO-66 MS-7
'r'i"vw‘f_’;ﬁ ~ r_ A% -
oo Tedgas [ 2 7 3

i;:-; TT moNax }
1 ® ' o
RSN Ll -J_ =
]Lt“:g
)

\

MODIFIED TO-3 TO-41 TO-36
{60 mil pins)

ﬂi/ﬁ
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CASE OUTLINE DRAWINGS & DIMENSIONS

MT-23

MT-7

TO-68

Gernanium Power Davices Corporation
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CASE OUTLINE DRAWINGS & DIMENSIONS
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LENDO CODIGOS E MARCAS EM TRANSISTORES

A maioria das indicacoes dos transistores segue um dos codigos a seguir: JEDEC, JIS ou Pro-Electron.

Para Cl’s, aparece com numeros (Por ex. 741, 4001, 7400) entre o prefixo e o sufixo.

Joint Electron Device Engineering Council (JEDEC):

Estes nUmeros estao na forma de digitos, letras e nimeros sequenciais [sufixo]. A letra é sempre 'N', e o primeiro digito é 1 para
diodos, 2 para transistores , 3 para dispositivos de 4 camadas e assim por diante. Mas 4N e 5N sao reservados para acopladores oticos.
Os numeros sequenciais comecam em 100 até 9999.

Se presente o sufixo pode indicar varias coisas. Por exemplo 2N2222A é uma versao melhorada do 2N2222. Ele tem maior ganho,
frequéncia, limites de tensao. Na divida sempre checar uma Data Sheet.

Exemplos: 1N914 (diode), 2N2222, 2N2222A, 2N904 (transistors).

NOTA: Quando uma versao metalica de um transistor JEDEC é refeita em encapsulamento plastico, muitas vezes é adicionado um
numero ou letra. Por exemplo o transistor PN2222A é uma versao em plastico do 2N2222A. (metalico)

Obs: Ao invés de 2N muitas vezes o fabricante usa a sua propria designacao.

157




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

Japanese Industrial Standard (JIS):
Os numeros da parte tomam a forma: Digito, duas letras, numero sequencial (sufixo opcional)T
Digito 1 é para diodos 2 para transistores. A letra indica o tipo e a aplicacao do dispositivo de acordo com o seguinte codigo:

Exemplo o transistor PN2222A é uma versao em plastico do 2N2222A. (metalico)

SA: PNP transistor para HF SB: PNP AF transistor
SC: NPN transistor para HF SD: NPN AF transistor
SE: Diodos SF Thyristors

SG: Gunn devices SH: uJT

SJ: P-channel FET SK: N-channel FET
SM: Triac SQ LED

SR Rectifier SS Signal diodes

ST Avalanche diodes SV Varicaps

SZ Zener diodes

O numero sequencial comeca em 10 até 9999. O sufixo, opcional, indica a aprovacao por varias organizacoes Japonesas. Como o codigo

sempre comeca com 25, muitas vezes é omitido, por exemplo, um 2SC733 pode ser encontrado como C733.

Exemplos: 25A1187, 2SB646, 2SC733.
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Pro-Electron (European):
A parte do codigo é formado por duas letras e niUmero sequencial.
A primeira letra indica o tipo de material: A=Ge B=Si C=GaAs

A segunda letra indica o tipo de dispositivo e aplicacao:
: diodo, RF

: diodo,varactor

: transistor, AF,pequeno sinal

: transistor, AF, poténcia

: diodo Tunnel

: transistor, HF, pequeno sinal

: Dispositivo de efeito Hall

: Transistor, HF, poténcia

: Opto-Acoplador

: Dispositivo sensivel a radiacao

: Dispositivo que produz radiacao

: Tiristor, baixa poténcia

: Tiristor, poténcia

: Transistor, potencia, chaveamento
: Retificador

: diodo Zener ou regulador de tensao

N<CcHox$OoUOUZrr XTmogOanNnw>

R = Material composto
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A terceira letra indica se o dispositivo é usado em aplicacao industrial ou comercial, € usualmente W, X, Y, ou Z.
Exemplos: BC108A, BAW68, BF239, BFY51.
Os prefixos mais comuns sao:

MJ: Motorola poténcia, encapsulamento metalico

MJE: Motorola poténcia, encapsulamento plastico

MPS: Motorola baixa poténcia, encapsulamento plastico

MRF: Motorola HF, VHF transistor para microondas

RCA: dispositivo RCA

TIP: Texas Instruments (TI) transistor de poténcia , encapsulamento plastico
TIPL: TI transistor planar de poténcia

TIS: Tl transistor de pequeno sinal (encapsulamento plastico )

ZT: Ferranti

ZTX: Ferranti
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DIODO
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DIODO RETIFICADOR
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434

1N4001 4002 4003 4004 4004 4005 4006 4007 DIODO RETIFICADOR 1A

1N4001, 1N4002, 1N4003,
1N4004, 1N4005, 1N4006,
1N4007

Axial Lead Standard
Recovery Rectifiers

This data sheet provides information on subminiature size, axial
lead mounted rectifiers for general-purpose low—power applications.

Featuresz

® Shipped in Flastic Bags, 1000 per bag

® Available Tape and Reeled, 5000 per reel, by adding a “RL" suffix to
the part number

® Available in Fan—Fold Packaging, 3000 per box, by adding a “FE”
suffix to the part number

® Pb-Free Packages are Available

Mechanical Characteriztics

#® (Case: Epoxy, Molded

® Weight: 0.4 gram (approximately)

® TFinish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

® ] ead and Mounting Surface Temperature for Soldering Purposes:
260°C Max. for 10 Seconds, 1/16 in. from case

® Polarity: Cathode Indicated by Polarity Band

ON Semiconductor®

http://onzemi.com

LEAD MOUNTED RECTIFIERS
50-1000 VOLTS
DIFFUSED JUNCTION

CASE 50-10
AXIAL LEAD
PLASTIC
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MAXIMUM RATINGS

434

NOTE 1. - AMBIENT MOUNTING DATA

Rating Symbol | 1N4001 | 1N4002 [ 1N4003 | IN4004 | 1N4005 | 1N4006 | IN40OT | Unit

tPeak Repetitive Reverse Voltage VaruM 60 100 200 400 600 800 1000 v Data shown for thermal resistance, junction—to—ambient

Wc:rking Paagk Reversze 'U'u:ultage AWM (Raza) for the mountings shown is to be used as typical

DC Blocking Valt ¥ guideline values for preliminary engineering or in case the

ceRing Voltage R tie point temperature cannot be measured.

tMNon—Repetitive Peak Reverse Voltage Vasm 60 120 240 480 720 1000 1200 V

(halfwave, single phase, 60 Hz) TYPICAL VALUES FOR Ra, IN STILL AIR

- - Mounti Lead Length, L

TRMS Reverse Voltage VairMs) a5 70 140 280 420 560 700 h‘::t';“o""f “ae" 1:‘ 5 Unie
tAverage Rectified Forward Gurrent Iy 1.0 > = ‘;‘3 ;E g:

(single phase, resistive load, 3 Raa 50 = . T

60 Hz, Ta = 75°C)
TMNon—Repetitive Peak Surge Current l=sm 30 (for 1 cycle) A

(surge applied at rated load conditions) MOUNTING METHOD 1
Operating and Storage Junction T, -85 to +175 G T-—L—-*| r-—L—-l

Temperature Range Tatg -\

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Hecommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.
TlIndicates JEDEC Registered Data

THERMAL CHARACTERISTICS

Rating Symbol Max Unit
Maximum Thermal Resistance, Junction—to—Ambient Raga Mote 1 AW
ELECTRICAL CHARACTERISTICSt
Rating Symbol Typ Maxx Unit
Maximum Instantaneous Forward Voltage Drop, (ie = 1.0 Amp, T = 25°C) VE 093 1.1 v
Maximum Full-Cycle Average Forward Voltage Drop, (g = 1.0 Amp, T = 75°C, 1 inch leads) Ve - 08 v
Maximum Reverse Gurrent (rated DG voltage) If pA
(Ty=25°C) 0.05 10
(Ty=100°C) 1.0 50
Maximum Full-Cycle Average Reverse Current, (Ig = 1.0 Amp, T = 75°C, 1 inch leads) Irpan - a0 pA

[ I
WIS AT IS SIS SIS IS

MOUNTING METHOD 2

L T

e

|'7z [ AT FT TS

i L =l

Vector Pin Mounting

MOUNTING METHOD 3

Y e
=

"~ Board Ground th-e/:

P.C. Board with
1-1/2" ¥ 1-1/2" Copper Surface
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1N 914 AB 916 AB 4148 4448 DIODO RAPIDO DE USO GERAL 200MA

Small Signal Diode

Absolute Maximum Ratings™ 1, - 2sc unless otnenvise noted

Symbol Parameter Value Units
Vaau Maximum Repetitive Reverse Voltage 100 Vv
lea Average Rectified Forward Current 200 mA
legu Non-repetitive Peak Forward Surge Current

Pulse Width = 1.0 second 1.0 A

Pulse Width = 1.0 microsecond 4.0 A

Tstg Storage Temperature Range -65 to +200 o

T, Operating Junction Temperature 175 °C

Thermal Characteristics
Symbol Characteristic Max Units
IN/FDLL 914/A/B | 4148 | 4448

Py Power Dissipation 500 mw
Raja Thermal Resistance, Junction to Ambient 300 *C/W

434
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Electrical Characteristics

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

T, =25°C unless otherwise noted

Symbol Parameter Test Conditions Min | Max | Units
Ve Breakdown Voltage lp = 100 =zA 100 Vv
lg=5.0 zA 75 v
Ve Forward Voltage 1N914B/4448 | I =50 mA 620 720 mv
1N916B | I =50 mA 630 730 mV
1N914/916/4148 | I = 10 mA 1.0 1
1N914A/916A | I =20 mA 1.0 vV
1N916B | Iz = 20 mA 1.0 vV
1N914B/4448 | I =100 mA 1.0 Y
la Reverse Current V=20V 25 nA
VR=20V, Ty=150°C 50 A
Vp=75V 9.0 A
Cq Total Capacitance
1N916A/B/4448 | Vg =0,f = 1.0 MHz 2.0 pF
1N914A/B/4148 | Vp=0,f = 1.0 MHz 4.0 pF
Reverse Recovery Time I =10 mA, Vg = 6.0V (60mA), 4.0 ns

I, = 1.0 mA, R, = 1000

434
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DIODO DE SINAL, DIODO DE GERMANIO 1N270/1N34/1N60

1N270: diodo germanio otimizado demodulador detector Vf=1,00V, Vr=100V, IF=40mA, Ir=100uA
1N34: diodo detector de RF Germanio bigode de gato
1N60: diodo detector de RF Germanio bigode de gato
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DIODO 1N4151 52 53 54 ULTRA HIGH SPEED SILICON PLANAR EPITAXIAL DIODES

1N4151 - TN4152 - TN4153 - TN4154

ULTRA HIGH SPEED
SILICON PLANAR® EPITAXIAL DIODES

e C...4pF@VR=0,f=1.0MHz
® ty...20ns@Ig=10mA,VR=-6.0V,R_=1000

ABSOLUTE MAXIMUM RATINGS (Note 1)

Maximum Temperature

Storage Temperature ' —65°C to +200°C

Lead Temperature (20 seconds)

Maximum Power Dissipation (Note 2)

1N4151 1N4152 1N4153
Total Dissipation at 25°C Ambient 500 mW 500 mW 500 mW
Temperature
Linear Derating Factor 285 mW/°C 2.85mW/°C 2.85 mW/°C
Maximum Voltage
VR Reverse Voltage BV 40V BV

300°C

1N4154
500 mW

2.85 mW/°C

3BV

See DO35-1 Package Outline

434

Mais rapido que o
1N4148, mas menor
corrente!
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DIODO RF
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DIODOS DE RF E BIGODE DE GATO 1N34/1N270/0A70/0A90/0A91/0A95

1N34: diodo de contato de germanio detector de RF Vr=30V, IF=50mA, Ir=2mA

1N60: diodo de contato de germanio detector de RF Vr=50V, IF=500mA, Ir=40uA
OA70: diodo germanio demodulador detector Vr 15V, IF=50mA

OA90: diodo germanio demodulador detector Vr 30V, IF=500mA, Vf=1,2V, Ir=80uA
OA91: diodo germanio demodulador detector Vr 115V, IF=500mA, Vf=1,02V, Ir=80uA
OA95: diodo germanio demodulador detector Vr 30V, IF=500mA, Vf=1,05V, Ir=30uA

O diodo bigode de gato é um diodo sem juncao por contato.

O termo velocidade se refere a velocidade de comutacao, a velocidade de trocar do estado ligado para desligado quando a polaridade
inverte, observe no data sheet o tempo de comutacao é o parametro Trr (reverse recovery time), conhecendo o tempo de recuperacao
vocé pode avaliar a frequéncia de trabalho simplesmente invertendo esse valor.

O parametro VF (Forward Voltage) indica a tensao da juncao, ao redor de 0,7V indica um diodo de silicio, ao redor de 0,3 indica um
diodo de germanio.

Os diodos de juncao possuem correntes reversas melhores, mas tensées diretas maiores.

Um diodo detector € usado em aplicacoes de radio e TV, principalmente na etapa detectora de RF, esses sao diodos de contato, sao os
melhores para trabalhar como detector.

Esses diodos rapidos sao selados e encapsulados em vidro e vem normalmente no encapsulamento DO-35
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BA281 DIODO RF DETECTOR DE RF PHILIPS

BA281
Dicdo detector de FM - Philips.

VR=50V K . A
e = 200 mA s:;"'z?
Cda(VR=0V)<1,2pF i

Ve = 360 - 420 mV (a 0,01 mA)

SILICON RATIO DETECTOR DIODE

Silicon planar epitaxial diode in DO-35 envelope, intended for use in ratio detector circuits. Due to
small spreads of forward voltage at low eurrents and of junction capacitance, the dicdes can be used as
matched pairs.

QUICK REFERENCE DATA

Continuous reverse vol tage VR max. 50V
Forward current (d.c.} Ig max, 200 mA
Repetitive peak forward current IEpp max. 450 mA
Ferward voltage VE 360 1o 420 mV
Diode capacitance Cq < 1.2 pF
Junction temperature T max, 200 9C
MECHANICAL DATA Dimensions in mm

Fig. 1 DO-35 (SOD-27).
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BA482 DIODO RF COMUTACAO DE BANDA TV VHF PHILIPS E

BA482

Diodo de Comutagao de banda - TV - VHF - Philips.

V=35V

I = 100 MA

Cd<1,2pFaVg=3V " A
rd<0,7 3

e = 3 mA SOD-68
VE<1,2V
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DIODO SCHOOTTKY DE VIDRO BAIXA POTENCIA
1N60/1N60P/BA317/BA318/BAT46

Um diodo schottky pequenos com encapsulamento de vidro sao diodos que nao tem juncao, sao diodos rapidos e baixas correntes
reversas, sao usados para chaveamento, sao muito parecidos com os diodos bigode de gato, mas a sao usados em aplicacoes de
poténcia fontes chaveadas pequenas.

A tensao direta € muito baixa, da ordem de 0,3V.
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1N60/1N60P:

Schottky de 80mW um dos mais populares. Diodo Schottky de baixa tensao reversa ao redor de 0,3V, tensao de trabalho 20V, corrente
de trabalho de 150 mA podendo ser usado como detector. O diodo 1N60P é para corrente de trabalho de 500mA.
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BA317/18:
Schoottky de 200 mA.
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BAT46:

schottky de pequeno sinal de uso geral 100 mA.

176




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

DIODO RAPIDO PARA FONTE CHAVEADA
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TABELA SELECAO DIODO RAPIDO PARA FONTE CHAVEADA

Table 1. Diode Selection Guide
Schottky Fast Recovery
3.0A 40-604A 3.0A 40-6.0A
Through Surface Through Surface Through Surface Through Surface
VR Hole Mount Hole Mount Hole Mount Hole Mount
20V 1N5820 SKaz 1N5823
MBR320P SR502
SR302 SB520
30V 1N5821 SK33 1N5824 50WaQ03
MBR330 30Wao3 SR503
SR303 SB530 MUR320 MURS320T3 MUR420 MURDE&20CT
310Q03 31DF1 MURD320 HERE0Z H0WF10
HER302 JOWF10
40V 1N5822 SK34 1N5B25 MEBRD&40CT
MBR340 3o0wao4 SR504 Sowao4 (all diodes (all diodes (all diodes (all diodes
SR304 MBRS340T3 SB540 rated rated rated rated
31DQ04 MBRD340 to at least to at least to at least to at least
100 V) 100 V) 100 V) 100 V)
0w MBR350 SK35 SB550 s0WaQ0s
IMDa0s 30Waos
SR305
60 W MER360 MERS360TS 5050080 MERD&EOCT
DQo6 MBRD360
SR306

NOTE: Diodes listed in bold are available from ON Semiconductor.

Fonte: manual do LM2576

434
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UF4001 - UF4007 (1A)

—> WTE
POWER SEMICONDUCTORS

UF4001 — UF4007

1.0A ULTRAFAST RECOVERY RECTIFIER

Features

Diffused Junction

Low Forward Voltage Drop
High Current Capability

High Reliability

High Surge Current Capability

Mechanical Data

Case: Molded Plastic

Terminals: Plated Leads Solderable per
MIL-STD-202, Method 208

Polarity: Cathode Band

Weight: 0.34 grams (approx_)

Mounting Position: Any

Marking: Type Number

’q—A—-

—B —»

|

D
DO-41

Dim Min Max
A 254 —
B 4.06 5.21
C 0.71 0.864
D 2.00 272
All Dimensions in mm

434
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Maximum Ratings and Electrical Characteristics @r,=25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

. UF UF UF UF UF UF UF .
Characteristic Symbaol 4001 4002 4003 4004 4005 4006 4007 Unit

Peak Repetitive Reverse Voltage YRRM

Working Peak Reverse Voltage VR A0 100 200 400 600 800 1000 v
DC Blocking Voltage VR

RMS Reverse Yoliage VRIRMS) 35 70 140 280 420 560 o0 v

Average Rectified Qutput Current

(Note 1) @ra.=55c| ° 1.0 A

Mon-Repetitive Peak Forward Surge Current
8.3ms Single half sine-wave superimposad on IFsm 30 A
rated load (JEDEC Method)

Forwarnd Voltage @l =1.0A YWEM 1.0 13 1.7 v
Peak Reverse Curr_ent @7, = 25:{: - 50 uA
At Rated DC Blocking Voltage @T,. =100°C 100

Reverse Recovery Time (Note 2) ter 50 75 ns
Typical Junction Capacitance (Mote 3) Cj 20 10 pF
Operating Temperature Range Tj -65 to +125 C
Storage Temperature Range TsTG -65 to +150 C

MUR 420 460 (6A)
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

COrder this document
by MUR420/D

SWITCHMODE™ Power Rectifiers

... designed for use in switching power supplies, inverters and as free
wheeling diodes, these state—of-the—art devices have the following features:

Ultrafast 25, 50 and 75 Nanosecond Recovery Times
175°C Operating Junction Temperature

Low Forward Voltage

Low Leakage Current

High Temperature Glass Passivated Junction
Reverse Voltage to 600 Volts

Mechanical Characteristics:

« Case: Epoxy, Molded

« Weight: 1.1 gram (approximately)

« Finish: All External Surfaces Cormosion Resistant and Terminal Leads are
Readily Solderable

« Lead and Mounting Surface Temperature for Soldering Purposes: 220°C
Max. for 10 Seconds, 1/16” from case

« Shipped in plastic bags, 5,000 per bag

« Available Tape and Reeled, 1500 per reel, by adding a “RL” suffix to the
part number

+ Polarity: Cathode indicated by Polarity Band

« Marking: U420, U460 ——

MUR1510 - MUR1515 - MUR1520 - MUR1540 - MUR1560 (15A)

MUR420
MUR460

MUR420 and MUR4S0 are
Motorola Preferred Devices

ULTRAFAST
RECTIFIERS
4.0 AMPERES
200-800 VOLTS

CASE 26703
PLASTIC
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MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1560

Preferred Devices

SWITCHMODE ™
Power Rectifiers

These state—of—the—art devices are a series designed for use in
switching power supplies. inverters and as free wheeling diodes.

Features

® Ultrafast 35 and 60 Nanosecond Recovery Time

175°C Operating Junction Temperature

Popular TO—220 Package

High Voltage Capability to 600 V

Low Forward Drop

Low Leakage Specified (@ 150°C Case Temperature

Current Derating Specified (@ Both Case and Ambient Temperatures
Pb—Free Packages are Available®

" & & & 8 " 8

Mechanical Characteristics:

® Case: Epoxy, Molded

® Weight: 1.9 Grams (Approxmmately)

® Fimish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

® [ ead Temperature for Soldering Purposes: 260°C Max. for
10 Seconds

ON Semiconductor®

http:/ionsemi.com

ULTRAFAST RECTIFIERS
15 AMPERES, 100-600 VOLTS

TO-220AC
CASE 221B
PLASTIC

434
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MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

MAXIMUM RATINGS

MUR
Rating Symbol | 1510 | 1515 | 1520 | 1540 1560 Unit

Peak Repetitive Reverse Voltage Veam 100 | 150 | 200 | 400 600 W

Working Peak Reverse Voltage LU

DC Blocking Voltage Ve
Average Rectified Forward Current (Rated Vg) l=a0 15 @ Tg = 150°C 15 @ T = 145°C
Peak Rectified Forward Cumment (Rated Vgr, Square Wave, 20 kHz) Irmm 0@ T =150°C 0@ Te=145°C
Monrepetitive Peak Surge Current (Surge applied af rated load I 200 150
conditions halfwave, single phase, 60 Hz)
Operating Junction Temperature and Storage Temperature Range Tu Tssg -85 to +175 °C

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values (not nomal operating conditions) and are not valid simultansously. If these limits are exceeded, device functional operation is not implied,

damage may accur and reliability may be affected.

THERMAL CHARACTERISTICS

Parameter Symbol Value Unit
Maximum Thermal Resistance, Junction-to—Case Rayc 15 CIW
ELECTRICAL CHARACTERISTICS
Characteristic Symbol 1520 1540 1560 Unit
Maximum Instantaneous Forward Voltage (Mote 1) = W
(iF =15 A, Tg = 150°C) 0.85 1.12 1.20
(=15 A, Te = 25°C) 1.05 125 1.50
Maximum Instantaneous Reverse Current (Mote 1) IR wh
(Rated DC Voltage, T = 150°C) 500 500 1000
(Rated DC Voltage, Tg = 25°C) 10 10 10
Maximum Reverse Recovery Time ter 35 60 ns
(Il = 1.0 A, difdt = 50 Adus)

1. Pulse Test Pulse Width = 300 ps, Duty Cycle <2.0%.

434
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MUR840 - MUR860 - RURP840 - RURP (8A)

I
FAIRCHILD

e ————
SEMICONDUCTOR®

Data Sheet

8A, 400V - 600V Ultrafast Diodes

The MUR840, MURBE0, RURP840 and RURP860 are low
forward voltage drop ultrafast recovery rectifiers (ty < 60ns).
They use a glass-passivated ion-implanted, epitaxial
construction.

These devices are intended for use as output rectifiers and
flywheel diodes in a variety of high-frequency pulse-width
modulated switching regulators. Their low stored charge and
attendant fast reverse-recovery behavior minimize electrical
noise generation and in many circuits markedly reduce the
turn-on dissipation of the associated power switching
transistors.

Formerly developmental type TA09616.

Ordering Information

PART NUMBER PACKAGE BRAND
MURS840 TO-220AC MURE&40
RURP840 TO-220AC RURPS840
MURSE0 TO-220AC MURE&&0
RURP8&0 TO-220AC RURPS60

NOTE: When ordering, use the entire part number.

Symbol

January 2002

MUR840, MUR860, RURP840, RURP860

Features

+ Ultrafast with Soft Recovery. .................. <60ns
+ Operating Temperature. . ....... ... ... o at 175°%¢C
* ReverseVoltage............. ...l 600V

+ Avalanche Energy Rated

+ Planar Construction
Applications
+ Switching Power Supplies
+ Power Switching Circuits
» General Purpose
Packaging
JEDEC TO-220AC

ANODE
CATHODE
(FLANGE) .

CATHODE

434
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Absolute Maximum Ratlngs T. = 25°C, Unless Otherwise Specified

MURS40 MUREE0
RURPS840 RURP8E0 UNITS
Peak Repetitive ReverseVoltage. . ... ... .o il Veam 400 600 v
Working Peak ReverseVoltage . .. ... ... i e Vewm 400 600 v
DC Blocking Volage . ... et e e Vg 400 600 v
Awverage Rectified Forward Curment .. ... .o IFiaw 8 a8 A
(Tg = 155°C)
Repetitive Peak Surge Current ... ..o i i e =Y 16 18 A
(Square Wave, 20kHz)
Nonrepefifive Peak Surge Cument. . .. ... i IFsm 100 100 A
(Halfwave, 1 Phass, 60Hz)
Maximum Power Dissipation . ... ... e e Pp 75 75 W
Avalanche Energy (See Figures10and 11) .. ... ..o i il = 20 20 m.J
Operating and Storage Temperature . . ... . it it i a i ianenns Tst. Ty B5to175 -85 10 175 oc
Maximum Lead Temperature for Soldering
Leads at 0.063In. (1.6mm) fromcasefor10s . ... .. ... . it T 300 300 oc
Package Body for 10s,seeTech Brief 334, . .. ... ..o il Trka 280 260 oc
©2002 Fairchild Semiconductor Corporation MURB40, MURBSD, RURPB40, RUAFES Rev. B
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1N5817 1N5818 1N5819 SCHOTTKY 1A 20/30/40V

MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by 1N5317/D

Axial Lead Rectifiers

... employing the Schottky Barrier principle in a large area metalto—silicon
power diode. State—of-the—art geometry features chrome barrier metal,
epitaxial construction with oxide passivation and metal overlap contact. Ideally
suited for use as reclifiers in low—voliage, high—frequency inveriers, free
wheeling diodes, and polarity protection diodes.

s Extremely Low vF

+ Low Stored Charge, Majority Carmier Conduction

s Low Power Loss/High Efficiency

Mechanical Characteristics
= Case: Epoxy, Molded
+ Weight: 0.4 gram (approximately)

= Finish: All External Surfaces Comosion Resistant and Terminal Leads are
Readily Solderable

* | ead and Mounting Surface Temperature for Soldering Purposes: 220°C
Max. for 10 Seconds, 1/16" from case

= Shipped in plastic bags, 1000 per bag.

s Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to the
part number

s Polarity: Cathode Indicated by Polarity Band

» Marking: TN5817, 1N3818, 1N5819

1N5817
1N5818
1N5819

1N3817 and 1H5E813 are
Maotorola Preferred Devices

SCHOTTKY BARRIER
RECTIFIERS
1 AMPERE

20, 30 and 40 VOLTS

CASE 59-04

434
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MAXIMUM RATINGS

Rating Symbol | 1N5317 | 1N5818 | 1N5319 Unit
Peak Repetitive Reverse Voltage YRRM 20 30 40 W
Working Peak Reverse Voliage Y RWM
DC Blocking Voltage VR
Mon—-Repetitive Peak Reverse Voltage YREM 24 36 43 v
RMS3 Reverse Voltage YRRMS) 14 21 28 W
Average Rectified Forward Current {2) I 1.0 A
{YRyequiv) £ 0.2 VR{dc), T =90°C,
Rgga = 80°CAN, P.C. Board Mounting, see Note 2, Ta = 55%C)
Ambient Temperature (Rated Vridc), Priayy =0, Rgga = 80°C/W) Ta 85 a0 75 °%C
Mon—Repetitive Peak Surge Current ==1 ¥ 256 {for cne cycle) A
{Surge applied at rated load conditions, half—wave, single phase 60 Hz,
TL=70°C)
QOperating and Storage Junction Temperature Range (Reverse Voliage applied) TJ. Tstg —Gh to +125 %
Peak Operating Junction Temperature {Forwvard Current applied) TJ{ka 150 C
THEEMAL CHARACTERISTICS {2)
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient FaJa 20 2CAN
ELECTRICAL CHARACTERISTICS (T| =25°C unless otherwise nated) (2)
Characteristic Symbol TN5317 | 1N5813 | 1N5319 Unit
Maximum Instantaneous Forward Voliage (1) (g =0.1A) VE 03z 033 0.34 W
iF=10A) 045 0.55 0.8
(iF=30A) 0.75 0.875 09
Maximum Instantanecus Reverse Cument @ Rated dc Voltage (1) (T =25"C) Ir 10 1.0 10 mA
(T =100°C) 10 10 10

1N5820 1N5821 1N5822 SCHOTTKY 3A 20/30/40V
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S5

TAIWAN -
SEMICONDUCTOR

(o) RoH$

Features

SRR AR AR

Mechanical Data

Sd e

Low power loss, high efficiency.

High current capability, Low VF.

High reliability

High surge cumrent capability.

Epitaxial construction.

Guard-ring for transient protection.

For use in low voltage, high frequency
inventor, free wheeling, and polarity protection
application.

Cases: DO-201AD molded plastic

Epoxy: UL 94V-0 rate flame retardant
Lead: Pure tin plated, lead free, solderable
per MIL-STD-202, Method 208 guaranteed
Polarity: Color band denotes cathode end
High temperature soldering guaranteed:

260°C/10 seconds/.375",(9.5mm) lead
lengths at 5 |bs., (2.3kg) tension
< Woeight: 1.10 grams

1N5820 - 1N5822
3.0 AMPS. Schottky Barrier Rectifiers

DO-201AD
220 (5.5) 0 qu}
18 (3 Ml

DI-“.‘_—|-d
7

10(25.4)
MIN.

!

052

|
|-
)

DiA.

F

Dimensions in inches and (millimeters)
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DIODO DUPLO F12C 12A (CATOPDO COMUM F12A (ANODO COMUM) /F12D (DUPLO)

F12C20C thru F12C60C

IO

12.0 Ampere Common Cathode Fast Recovery Rectifier Diode

*
*
*
*
*

Feature

Fast switching for high efficiency
Low forward voltage drop

High current capability

Low reverse leakage current
High surge current capability

Application
* Automotive Environment({Iinverters/Converters)

* Plating Power Supply,Adaptor, SMPS and UPS
* Car Audio Amplifiers and Sound Device System

TO-220AB

*
*
*

Mechanical Data

Case TO-220AB Heatsink

Epoxy: UL 94YV-0 rate flame retardant
Terminals: Solderable per MIL-STD-202
method 208

Polarty: As marked on diode body
Mounting position: Any

Weight: 2.2 gram approximately

B24{158T)

L =
g =
u’T =
.3E{0. ) - “
TimoEn | E g
@ D
254 142543
@
D D——
@ @
T Case T Case
Positive Megative
Common Cathode  Common Anode
Suffix "C" Surffioc "A"

Unit : ingh (mm)

A08{5.00)

B3 4.18)

054139
-045{1.15)

25 DEETMAR

i

@
O Caze
Doubler

Tandem Polarity
Suffix "O"
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MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Rating at 25°C ambient temperature unless otherwise specified.

Single phase, half wave, 60Hz, resistive or inductive load.

For capacitive load, derate current by 20%.

F12C20C F12C40C F12C60C
SYMBOL| F12C20A F12C40A F12C60A |UNIT
F12C20D F12C40D F12C60D

Maximum Recurrent Peak Reverse Voltage YWRRM 200 400 600
Maximum RMS Voltage YRMS 140 280 420
Maximum DC Blocking Yoltage Woo 200 400 600 v
Maximum Average Forward Rectified I 12.0 A
Current Te=100"C A '
Peak Forward Surge Current, 8.3ms single
Half sine-wave superimposed on rated load IFsM 100 A
(JEDEC method)
Maximum Instantaneous Forward Yoltage

WE 0.9& 13 1.7 W
@E0A
Maximum DC Reverse Current @Ti=25"C " 10.0 UA
At Rated DC Blocking Voltage @TJ=125"C 250 A
Maximum Reverse Recovery Time (Note 1) T 35 ns
Typical junction Capacitance (Note 2) CJ 65 pF
Typical Thermal Resistance (Mote 3) Rac 22 ‘W
Operating Junction and Storage Tu, TsTa 55 g +150 ©
Temperature Range

NOTES : (1) Reverse recovery test conditions IF = D.5A, IR = 1.04A, Irr = 0.25A.
(2} Measured at 1.0 MHz and applied reverse voltage of 4.0 Volts DC.

{3) Thermal Rezistance junction to casze.
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DIODO PARA CORRENTES MAIORES QUE 1A

DIODO 1N5404 1N5407 1N5408 (3A) 400V/700V/1000V

1N5404-SI-D 400V 3A
1N5407-S1-D 700V 3A
1N5408-SI-D 1000V 3A

(a corrente dos 1N54 é 3A o que muda é a tensao)
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DIODO 6A10 10A10
6A10 SI-D 1000V 6A

10A10 SI-D 1000V 10A
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DIODO ZENER
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DIODO ZENER 1N TABELA

TABELA DE DIODOS DE REFERENCIA - ZENER

Tipo Vz W
1N746 3,3 /0,4W

1N747 3,6 /0,4W
1N748 3,9 /0,4W
1N749 4,3 /0,4W
1N750 4,7 /0,4W
1N751 5,1 /0,4W
1N752 5,6 /0,4W
1N753 6,2 /0,4W
1N754 6,8 /0,4W
1N755 7,5 /0,4W
1N756 8,2 /0,4W
1N757 9,1 /0,4W
1N758 10 /0,4W
1N759 12 /0,4W
1N957 6,8 /0,4W
1N958 7,5 /0,4W
1N959 8,2 /0,4W
1N960 9,1 /0,4W
1N961 10 /0,4W
1N962 11 /0,4W
1N963 12 /0,4W
1N964 13 /0,4W
1N965 15 /0,4W
1N966 16 /0,4W
1N967 18 /0,4W
1N968 20 /0,4W

Tipo vz /W
1N5221 2,4 /0,5W
1N5222 2,5 /0,5W
1N5223 2,7 /0,5W
1N5224 2,8 /0,5W
1N5225 3,0 /0,5W
1N5226 3,3 /0,5W
1N5227 3,6 /0,5W
1N5228 3,9 /0,5W
1N5229 4,3 /0,5W
1N5230 4,7 /0,5W
1N5231 5,1 /0,5W
1N5232 5,6 /0,5W
1N5234 6,2 /0,5W
1N5235 6,8 /0,5W
1N5236 7,5 /0,5W
1N5237 8,2 /0,5W
1N5239 9,1 /0,5W
1N5240 10 /0,5W
1N5242 12 /0,5W
1N5245 15 /0,5W
1N5246 16 /0,5W
1N5248 18 /0,5W
1N5250 20 /0,5W
1N5251 22 /0,5W
1N5252 24 /0,5W
1N5254 27 /0,5W

Tipo vz /W
1N4728 3,3 /1W
1N4729 3,6 /1W
1N4730 3,9 /1W
1N4731 4,3 /1W
1N4732 4,7 /1W
1N4733 5,1 /1W
1N4734 5,6 /1W
1N4735 6,2 /1W
1N4736 6,8 /1W
1N4737 7,5 /1W
1N4738 8,2 /1W
1N4739 9,1 /1W
1N4740 10 /1W
1N4742 12 /1W
1N4743 13 /1W
1N4744 15 /1W
1N4745 16 /1W
1N4746 18 /1W
1N4747 20 /1W
1N4748 22 /1W
1N4749 24 /1W
1N4750 27 /1W
1N4751 30 /1W
1N4752 33 /1W
1N4753 36 /1W
1N4754 39 /1W

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

Tipo Vz /W
1N5333 3,3 /5W
1N5334 3,6 /5W
1N5335 3,9 /5W
1N5336 4,3 /5W
1N5337 4,7 /5W
1N5338 5,1 /5W
1N5339 5,6 /5W
1N5340 6,0 /5W
1N5341 6,2 /5W
1N5342 6,8 /5W
1N5343 7,5 /5W
1N5344 8,2 /5W
1N5345 8,7 /5W
1N5346 9,1 /5W
1N5347 10 /5W
1N5348 11 /5W
1N5349 12 /5W
1N5350 13 /5W
1N5351 14 /5W
1N5352 15 /5W
1N5353 16 /5W
1N5354 17 /5W
1N5355 18 /5W
1N5356 19 /5W
1N5357 20 /5W
1N5358 22 /5W
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1N969 22 /0,4W
1N970 24 /0,4W
1N971 27 /0,4W
1N972 30 /0,4W
1N973 33 /0,4W
1N974 36 /0,4W
1N975 39 /0,4W
1N976 43 /0,4W
1N977 47 /0,4W
1N978 51 /0,4W
1N979 56 /0,4W
1N980 62 /0,4W
1N981 68 /0,4W
1N982 75 /0,4W
1N983 82 /0,4W
1N984 91 /0,4W
1N985 100 /0,4W
1N986 110 /0,4W
1N987 120 /0,4W
1N988 130 /0,4W
1N989 150 /0,4W
1N990 160 /0,4W
1N991 180 /0,4W

1N992 200 /0,4W

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

1N5256 30
1N5257 33
1N5258 36
1N5259 39
1N5260 43
1N5261 47
1N5262 51
1N5263 56
1N5265 62
1N5266 68

1N5267 75

/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W
/0,5W

1N5268 82 /0,5W

1N5270 91 /0,5W
1N5271 100 /0,5W

1N4755 43 /1W
1N4756 47 /1W
1N4757 51 /1W
1N4758 56 /1W
1N4759 62 /1W
1N4760 68 /1W
1N4761 75 /1W
1N4762 82 /1W

1N4763 91 /1W
1N4764 100 /1W

1N5359 24 /5W
1N5361 27 /5W
1N5362 28 /5W
1N5363 30 /5W
1N5364 33 /5W
1N5365 36 /5W
1N5366 39 /5W
1N5367 43 /5W
1N5368 47 /5W
1N5369 51 /5W
1N5370 56 /5W
1N5371 60 /5W
1N5372 62 /5W
1N5373 68 /5W

1N5374 75 /5W
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DIODO ZENER BZX TABELA DE SELECAO
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RESUMO DOS DIODOS ZENERES 1N E UZ258.

TABELA DE DIODOS ZENERES DAS FAMILIAS 1N e UZ - Prof. ELICE - elice@mgconecta.com.br

Volt 0.4 Watt 0.5 Watt 1 Watt 5 Watt
24 N5221 [IN4617 |)Z87=UZ88 [1Z51=52=53
25 N5222 1)Z81=UZ82 [1Z57=58=59
27 N5223  IN4618
28 N5224
N5225 [IN4619
N746 N5226  [IN4620 N4728 HN5333
N747 N5227  [IN4621 N4729 MN5334
N748 N5228  [IN4622 N4730 HN5335
N749 N5229  [IN4623 N4731 HN5336
N750 N5230 [IN4624 N4732 HN5337
N751 N5231 [IN4625 N4733 HN5338
N752 N5232  [IN4626 N4734 HN5339
N5233  [IN469 HN5340
N753 N5234 [INd627 N4735 HN5341
N754 1N957 N5235 [IN4628 N4736 UJZ8806 [IN5342
1N958 N5236 [IN4629 N4737 78807 HN5343
8.2J1N756 1N959 N5237  HIN4630 N4738 UZ8808 HN5344
8.7 N5238  [IN4695 MN5345
9.1[IN757 1N960 N5239  [IN4631 N4739 UZ8809 HNS346 UZ5809
10.0[IN758 1N961 N5240  1IN4632 N4740 UZ8810 HN5347  PZ5810
110 iN962 N4741 NN5348
12.0[IN759 1N963 N5242 N4742 U78812 HNS349 75812
13.0IN717 1N964 N5243 N4743 UZ8813 HN5350 75813
14.0 N5244 HN5351 75814
15.0[IN7 18 1N965 N5245 N4744 UZ8815 HN5352 UZ5815
16.0[IN719 1N966 N5246 [IN4637 Ni745 78816 [IN5353 UZ5816
17.0 N5247 HN5354
18.0[IN720 1N967 N5248  [IN4638 N4746 UZ8818 [IN5355 75818
19.0 N5249 HN5356
20.0[IN721 1N968 N5250 [IN4639 N4747 78820 HN5357 UZ5820
22.0fiN722 1N969 N5251 [IN4640 N4748 28822 HIN5358 75822
24.0HIN723 1N970 N5252  [IN4641 N4749 UZ8824 [IN5359 UZ5824
25.0 N5253 HN5360
27.0fIN724 1N971 N5254  [IN4642 N4750 UZ8827 [IN5361  UZ5827
28.0 N5255 HN5362
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TABELA DE DIODOS ZENERES DAS FAMILIAS 1N e UZ - Prof. ELICE - elice@mgconecta.com.br

Volt 0.4 Watt 0.5 Watt 1 Watt 5 Watt
00N IN5256  [INAb: iNd751  DZB830  [INoG363 25830
33.00IN726  [IN973 N5257 [IN4644  hN4752 78833  [INS364 25833

IN727  [IN974 N5258 [IN4645 |HIN4753 28836  [INS365 75836

OliIN728  [IN975 N5259 fIN4646 hN4754 78840  HINS366 75840

IN729  [IN976 IN4647  HIN4755 IN5367

1N7 30 IN977 1N4648 IN4756 78845 INS368
OJIN7 31 1N978 IN4757  UZ8850 IN5369  UZ5850
OJIN732 1N979 IN4758 78856 INS370  UZ5856
i INS371  UZ5860
DJIN733 1N980 1N4759  UZ8860 1N5372

N7 34 AN9B1 IN4760 Z8870 [IN5373
N7 35 1N982 1N5267 IN4761 UZ8875 [IN5374 75875

O JIN736 1N983 1N5268 IN4762 UZ8880 INS375  UZ5880
i 1N5269 INS376
OIN737 1N984 1N5270 IN4763  UZ8890 ANS377  UZ5890

N7 38 1N985 1N5271 INd764 UZ8110 1N5378 75310
1N739 1N986 1N5272 Z8111 IN5379  PZ5311
OJIN740 1N987 1N5273 1178112 IN5380 25312
1N741 1N988 1N5274 1)78113 IN5381  PZ5313
1N5275 UZ8114 IN5382 25314

1N742 1N989 1N5276 1JZ8115 INS383  UZ5315
IN743 1N990 1N5277 UZ8116 IN5384  PZ5316
1N5278 UZ8117 IN5385  UZ5317
IN744 1N991 1N5279 1178118 IN5386  UZ5318
1N5280 1178119 IN5387 75319

1N74 N992 1N5281 78120 1N5388 75320
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DIODO VARICAP
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434

DIODO VARICAP BB TABELA DE SELECAO BB119/204/405/809/909

1 31 3
o—}"—l—-”{—o SOT'54Figura 10
2

)

)

SOD - 27
SOD-28 PO!s ¥RAGOS

Vel Ir | Ca _ Vpl|Cys/CunaVR o
w| Tioo | ENCAPS. | i | i o @ 7Otz (v%m ) | Aplcagdes tiicas
31(BB119 [SOD-27 |15]|200(|20-25 4| >1,3 4/10 <15 |CAFemradioe TV
32|BB204B [SOT-54 |30|100|37-42 3| 2,528 3/30 <04 |Radio FM
33|BB204G|SOT-54 |30|100|34-38 3| 2,528 3/30 <0,4 |Radio FM
34 |BB405B |SOD-68A| 30 |20 (<18 1| 76  1/28 <0,75 Televisdo UHF
35|BB809 |[SOD-68A| 28|20 (3946 1| 810  1/28 <0,6 |Televiséo VHF
36|BBO09A [SOD-68 |32|20 [>31 1| 1215 1/28 <0.9 |Televisio VHF
37|BB909B|SOD-68 | 32|20 |>335 1| 1215 1/28 <09 |Televisdo VHF

K

SOD - 58

A
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434

diode capacitance

Wa=05V;f=1MHz; see Figs 2and 4

38

pF

Va=28V,f=1MHz; see Figs 2and 4

23

27

pF

Fig.2 Diode capacitance as a function of reverse voltage; typical values.

BB910
~ k . a Cd
\@ [ I [[“ I I ] —|_|1'1_—
MAMZ3S
Cathode side indicated by a red band on a black body.
Additional green band.
Fig.1 Simplified cutline (SODE8; DO-34) and symbol.
GRAPHICAL DATA
MBEETS
50
Ca
{pF)
4D ~
30
20
10
0
10! 1 10 VgV 102
f=1MHz T;=25°C.
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BB809

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

I [[I:J] — —]+—

4+

MAMT50

Cathode side indicated by a yellow band on a black body.

Fig.1 Simplified outline (SODGE&; DO-34) and symbol.

434
Is diode series resistance f =200 MHz; note 1 — 06 Q
Cyq diode capacitance VR =1V;f=1MHz, see Figs 2 and 4 39 46 pF
VR=28V, T=1MHz; see Figs 2 and 4 4 5 pF

GRAPHICAL DATA

MBEGI0- 1

30

f=1MHz, Tj=25"°C.

Fig.2 Diode capacitance as a function of reverse voltage; typical values.
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BB909A/ BB909B
M diode series resistance f =100 MHz; note 1 - — 09 0
Cq diode capacitance sea Figs 2 and 4
o O il | I - - CF = .
© ol F—— & BBY09A Vg =1V;f=1MHz 3 |- - pF
s Ve=3V.f=1MHz - 23 - pF
i.::::::;ii:i;:::;e;;:::i;.b:monablackb-odﬂE.BE-:JSA and BBS0EE). Vq - 25 V, 1:: 1 MHZ 26 _ 3 pF
Fig.1 Simplified outline (SODE8; DO-34) and symbol. BB309B Vq =1 V; f=1MHz 335 - - pF
Ve=3V.f=1MHz - 25 - pF
Vp=28V.f=1MHz 28 - 32 pF
GRAPHICAL DATA
50 MBESTI
Cq
(7]
40
W
a0
10
e 1
10 10 VR (V] 0
f=1MHz Tj=25°C.
Fig.2 Diode capacitance as a function of reverse voltage; typical values.
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BB204B/BB204G
PIN DESCRIPTION
1 anode (al)
2 commeon cathode - - - -
3 . Me diode senes resistance f=100 MHz; note 1 - 0.2 04 Ly
anode (a2)
Cq dicde capacitance see Figs 2and 4
BB204B V=3V, f=1MHz 37 - 42 pF
1 V=8V, f=1MHz 24 - 29 pF
2 L We=30V;f=1MH - 14 - F
[ =R A R=30V:1=1 Mt P
L —— ]/ BB204G Vr=3V:f=1MHz M |- 39 |pF
2 Ve=8WV,f=1MHz 2 - T pF
Ve =30V:f=1MHz - 14 |- pF
Fig.1 Simplified outline (TO-92 variant) and symbol.
GRAPHICAL DATA
75 MGC813
Cq
(eF)
[~
50
e 1
10 1 10 Vo) 10
=1 MHz
Fig.2 Diode capacitance as a function of reverse voltage; typical values.
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;‘l
:E—°° Cp2V

BB204/ BB304

@ cy8v
A2 ¢ al A2
BB204 BB304
Cp 14 423 47,5 ' pF
Para UN 30 2 V
Ch3V
D 24228 1.65a 1,75®
Cp30V _ -
l’s 0,2 002 Q
Para CD 38 38 pF
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PONTES RETIFICADORAS
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KPC200 ATE KBPC210 PONTE RETIFICADORA 2A

KBP200 tTHRUu KBP210

5
SINGLE PHASE 2.0 AMPS. SILICON BRIDGE RECTIFIERS

=

VOLTAGE RANGE

50 to 1000 Volts
CURRENT
2.0 Amperes

FEATURES

# Ideal for printed circuit board
# High Surge Current Capability
* Reliable low cost construction
* Small size, simple installation

S KBP

7

(A +* =
04D 0y | [T 11 | [
InURHn |
Qa0 | | | 2o
IO | | | | MM
=1 ]|
| [
| [ ]!
18310 o
L—.'-I- . h_lﬁé ":E
o
'rmrr‘%* H—E—0—p ST
) i
| ey | :
| SRRy |

Dimensions in inches and (millimeters)}
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MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Rating. at 25°C ambient temperature unbess othensise specified
Singla phasa, half wave, 80 Hz, resistive or inductive load.
For capacitive load, derate current by 20%
KBF | KBF | KBF | KBF | KBF | KBF | KBP
TYPE NUMBER | SYMBOLS o0 | 201 | oo | 2oa | 2o | 208 | 210 |UNTS
Maximum Recurrent Peak Reverse Volage Varm 50 100 | 200 | 400 | 800 | 800 | 1000 )
i
I
Maximum RMS Bridge Input Voltage Visas % | 70 | 140 | 280 | 420 | B8O | TOO | V
Maximum D. C Blocking Voltage ' pe 50 | 100 | 200 | 400 | 600 | BOO | 1000 | V
|
Maximum Average Forward Rectified Current @ T, =507 ket v 2.0 A
Peak Fonward Surge Current, 8.3 ms single half sine-wave lesat 50 A
suparimposed on rated load( JEDEC method )
Mancirum Forward Voltage Drop per element @ 1. DA Note) Vi 1.10 Vv
Maximurm Reverse Current at Rated & T, = 26°C | 10 77
D. C. Blocking Voltage per element @ T, = 100°C R 500 ik
Oparating Temperature Range T, -BEtn+ 125 | T
Storage Temperature Range i Tems —- 55 to+ 180 T

MOTE : Mounted on glass - epoxy F.C.B, Soldering fand o3mm.
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FIG. 1-MAXIMUM NON - REPETITIVE PEAK
FORWARD SURGE CURRENT - PER ELEMENT

PEAK FORWARD SURGE CURRENT (A}

80
E0
40
30

20

10

Q
1

Y Ta=25TC

)

T
~
-

2 4 B 10 20 40 80 100
NUMEER CYCLES AT BOHz

2.0

-k -y
un o o

AVERAGE FORWARD OUTPUT CURRENT (A)

L]

434

FIG. 2-TYPICAL FORWARD
OUTPUT CURRENT DERATING CURVE

_k\
J\

\

\
\

X

20 40 B0 &) 100 120 140
AMBIENT TEMPERATURE {7
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FIG.3-TYPICAL INSTANTANEOUS FORWARD
CHARACTERISTICS — PER ELEMENT

10

L

0.1 /

1 T,=25C
i Pulse Widb=300
!f 156 Duly Cycla

INSTANTANEOUS FORWARD CURRENT (A)

'mﬁ 78 9 1011 12 13 14

INSTANTANEOUS FORWARD VOLTAGE( V)

FIG.4-TYPICAL REVERSE CHARACTERISTICS

INSTANTANEOUS REVERSE CURRENT {4A)

PER ELEMENT

40 T, =100C
20
' ,]J‘/

0

6

4

R

1
06 [ =25C
04 /’
02 ,-1"‘
mf

o 20 40 &0 80 100 120 140

PERCENT OF RATED PEAK
REVERSE VOLTAGE( %)
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KBPC15 KBPC25 KBPC35 / W SERIE

No Sufiix Designates Faston Terminals

Hole for #10 screw, 508 Nominal

<
wW T E KBPC15, 25, 35/W SERIES
FOWER SENICONDUCTORS
15, 25, 35A HIGH CURRENT BRIDGE RECTIFIE|
Features
® Diffused Junction — A —p — A —p
® |Low Reverse Leakage Cument C C
== —pl
® Low Power Loss, High Efficiency G i G
® FElectrically Isolated Metal Case for F | = ] K1 faxl
Maximum Heat Dissipation D + C Cl| !
® Case to Terminal Isolation Voltage 2500V v |- ~ ' |- i~ 1D
® UL Recognized File # E157705 = = N SRR G
Mechanical Data o3 __po E E
® Case Metal Case with Electrically Lo Lo fﬂ v BRI
Isolated Epoxy
® Temninals: Plated Leads Solderable per KBPC KBPC-W
MIL-STD-202, Method 208
® Polarity: Symbols Marked on Case _KBPCW
® Mounting: Through Hole for #10 Screw Dim Min Max Min Max
A 2640 2870 2840 2870
] KBPC 31.6 grams (approx.) B 007 T 097 n7
KBPC-W 28.5 grams (approx.) C 15.70 16.70 1710 19.10
® Marking: Type Number D 17.50 18.50 10.90 190
"W~ Suffix Designates Wire Leads E 22 86 2540 3050 —
G
H

635 Typical

| ng7@ | 1.07@
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Maximum Ratings and Electrical Characteristics @1,=25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.

For capacitive load, derate cument by 20%.

Characteristics Symbol | -00'W | 01W | 02/W | 04/W | 06/W | 0BW | 10/'W | Unit
Peak Repetiive Reverse Voliage VYRRAM
Working Peak Reverse Voltage VramM 50 100 200 400 600 800 1000 v
DC Bilocking Voltage VR
RMS Reverse Yoltage VR{RMS) 35 70 140 280 420 560 T00 v
Average Rectifier Output Current g‘:& o g A
@Tc=60°C KBPC35 35
Non-Repetitive Peak Forward Surge KBPC15 200
Cument 8.3ms single half sine-wave KBPC25 IFsw ADD A
Superimposed on rated load KBPC35 AD0
(JEDEC Method)
KBPC15 @I =7 5A
[FHH““HE“‘ "m'uﬂ"m} DoP  \BPC25 @I = 125A VM 12 v
KBPC35 @il = 17 5A

Peark Reverse Cument @T==25°C IRM 10 HA
Al Rated DC Blocking Voltage @T:=125"C 10 mA

. _ KBPC15 373
Pt Rating for Fusing (t < 8.3ms) KBPC25 Bt 73 AZs
( g KBPC35 664

KBPC15, 25, 35/\W SERIES 1af 4 B 2002 Won-Top Electronics
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Maximum Ratings and Electrical Characteristics @r,=25C unless otherwise specified

Typical Junclion Capacitance (per element)

300
(Note 2) Gi pF
Dt T s dmcin <50 | o an
to Case (per element) (Note 3) KBPC35 57
RMS Isolation Voltage from Case to Lead Viso 2500 v
Operating and Storage Temperature Range Tj, TsTG -65to +1560 C

* Glass passivated forrns are available upon request.
Note: 1. Measured at non-repetitive, for t > 1ms and < 8.3ms.

2. Measured at 1.0 MHz and applied reverse voltage of 4.0V D.C.
3. Themal resistance junction to case mounted on heatsink

40 1 — T T 71
Mounted

KBPC3S ) x 22 xgrnnm

Y Al plate hostgnk  —

k. AVERAGE FORWARD CURRENT (A)
B
2
A
J

KBPC15
W\
i \\\\
\,}\\
S A\
0 Q 25 50 5 100 125 150

T, CASE TEMPERATURE (°C)
Fig. 1 Forward. Current Derating Curve

E 100 E
& 7

% 10 +
2 y

=

§ 1.0 #
0w a

g /

E 0.1 *
: A=

+ 001 s &

0 02 04 06 08 10 12 14 16 13

Ve INSTANTANEQOUS FORWARD VOLTAGE (V)
Fig. 2 Typical Forward Characteristics (per element)
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lrsays PEAK FWD, SURGE CURRENT (A)
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100
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ﬁillhl-hé-ﬁhlﬂ'lllhu 1000 I[=1I“IEI ':
Mathod) TI=H"'3 T
N
N ~
N ]
[, \'\ KBPC2S. 35 g ‘\\
T
{ g .
KBPC15 h.\ g 100 L
N
\"\-\\"\ U_
S]] o
Tj= 1!|[I'U-
10 100 10
0.1 1.0 10 100
NUMBER OF CYCLES AT 80 Hz Vg, REVERSE VOLTAGE (V)
Fig. 3 Max Non-Repetifive Surge Current Hg. 4 Typical Junction Capacitance {per element)
= - — ==
_.--'"""'-—-.-_
»
[&]
& 10
3
% 0.1 =
% T,=25°C
g __...--"""'-:-—‘-.—,-_
& 001 e

20 40 60 80 100 120 140

PERCENT OF RATED PEAK REVERSE VOLTAGE (%)

Fig. 5 Typical Reverse Chamacteristics (per element)
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KBP005/01/02/03/04/06/08 PONTE RETIFICADORA 2A

KBP0O5 THRU KBP10 VOLTAGE 2016 1000 volts
Features
- Glass Passivated Die Construction
-nghCaseDieIectﬁcStrengthoflS()w“ . A >
- Low Reverse Lea Current
- Surge Overload Rk:t?:g tl:) 40A Peak 4

- Ideal for Printed Circuit Board Applications
- Plastic Material - UL Flammability Classification 94V-0

ol f—n—f—o—]

H =¥«
Mechanical Data n — x:i: _

- Case: Molded Plastic G-r ¢ e s e A | 1400 | 15.00
- Terminals: Plated Leads, Solderable per 8_|10s0] nso
MIL-STD-202, Method 208 f—t—t— c |sw]| —

- Polarity: As Marked on Body E D | 470 | s00
- Approx. Weight: 1.52 grams E | 3s0 | 400
- Mounting Position: Any i 31 lslo
- Mamng: Type Numw All Dmmyp:m
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Maximum Ratings And Electrical Characteristics

434

(Ratings at 250 ambient unless otherwise specified, Single phase, half wave 60Hz, resistive or inductive
load. For capaditive load, derate by 20%)
KBP | KBP | KBP KBP | KBP | KBP | KBP
Symbols | 005 | 01 | 02 | o4 | 06 | 08 | 10 Units

Peak Repetitive Reverse Vroam
wﬁn:tmvm Vrwm S0 100 200 400 600 800 1000 Volits
DC Voitage V
RMS Reverse voltage Vo) 70 140 280 420 560 700 Voits
mmmcw @Tc=105C o 20 Amps

ﬁw Fsm 40 Amps
mmdludptmlt
Forward Voltage (per element) @F=20 Vi 1.1 Voits
Peak Reverse Cument atRated | @Tc=25 - 50 uA
DC Blocking Voitage @Tc=1250 500
Typical Junction Capacitance (Note 1) G 20 pF
il s x om
Operating and Storage Temperature Range T;,u 65t0+150 °©
Notes:

(1) Thermal resistance from junction to case per element. Unit mounted on 300 x 300 x 16mm aluminum pilate heat sink.
(2) Measured at 1.0MHz and Applied Reverse Voltage of 4.0V DC.
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KBU80O/ KBU801/ KBU802/ KBU804/ KBU806/ KBU808/ KBU810 PONTE RETIFICADORA 8A

W TE

FOWER BEMGOND LS TaRE

KBU800 - KBU810

8.0A BRIDGE RECTIFIER

Features
® [Diffused Junction +— A —
® Low Forward Voltage Drop =3 v KBU
® High Current Capability ¥ — D om Min Max
®  High Reliability (i T R 3 A& | =70 | 230
#® High Surge Current Capability K|l L bt 4 B 3.50 4.10
® |deal for Printed Circuit Boards I E C 420 470
# UL Recognized File # E157705 ¥ L. D 1.70 220
I E | 1030 | 1120
J G G 250 £.20
Mechanical Data I e
®  Case: Molded Plastic H—sl b= Lo K —
®  Terminals: Plated Leads Solderable per .I B |_|_ T L 16.80 17.60
MIL-STD-202, Method 208 M 5.60 7.10
® Polarity: Az Marked on Body M 4.70 5.0
® 'Weight B.0 grams (appros.) P 1.20 1.30
®  Mounting Position: Any 211 Dimanalons In mm
®  Mlarking: Type Number

434
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Maximum Ratings and Electrical Characteristics @r.=25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.

For capacitive load, derate current by 20%.

Ch teristi Svmbol KBU KBU KEU KBEU KEU KBU KBU Unit
aractenstic ymoot | go0 | so1 | s02 | so4 | 806 | 808 | 810 n
Peak Repetitive Reverse Yoltage WREM

Working Peak Reverse Voltage YRWM 50 100 200 400 G600 800 1000 W
DC Blocking Yoltage VR

RMS Reverse Voltage VRRMS) 35 70 140 280 420 560 700 v
Average Rectified Output Curment @T-=100°C [a] 8.0 A
Mon-Repetitive Peak Forward Sunge Current

8.23ms Single half sine-wave superimposed on [Fsm 300 A
rated load (JEDEC Method)

Forward Vaoltage (per element) i@l =4.0A WFM 1.0 v
Peak Reverse Current @Tc=25°C R 10 WA
At Rated DC Blocking Yoltage @T.=100°C 1.0 mA
Rating for Fusing it = 8.3ms) (Note 1) 1% 373 Ag
Typical Thermal Resistance (Note 2) Raic 7.5 KW
Operating and Storage Temperature Range Tj TaTs -65 to +150 *C

Mote: 1. Non-repetitive fort = 1ms and = 8_3ms.

2. Thermal resistance junction to case per element mounted on PC hoard with 13.0x13.0x0.03mm thick land areas.
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KBU1000 -KBU101 PONTE RETIFICADORA 10A

" W T E KBU1000 - KBU1010
10A BRIDGE RECTIFIER
Features
® Diffused Junction “— A —l
® |Low Forward Voltage Drop »” BF 1 cr* KBU
® High Current Capability 2 T~ D Dim | Min Max
@ High Reliability O ————— - 2 A | 2w | B
® High Surge Current Capability K| L TR B 380 410
® |deal for Printed Circuit Boards ¢l - -~ E C 420 470
L D 170 220
1 E | 1030 | 1130
J G G 450 6.80
Mechanical Data v _l_ H a5 %0
- N I - J 25_4{] —_
® Case: Molded Plastic H—s | - K — | 1930
@ Terminals: Plated Leads Solderable per ,| M I‘ T L 1680 | 1780
MIL-5TD-202, Method 208 M 6.60 710
[ ] Polf'-nity: As Marked on Body N 470 520
® Waeight 8.0 grams (apprax.) p 120 1.30
® Mounting Position- Any All Dimensions n mm
® Marking: Type Number
N
FI
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Maximum Ratings and Electrical Characteristics @r,=25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

. KBU | KBU | KBU | KBU | KBU | KBU | KBU ]
Characteristic Symbol | 4000 | 1001 | 1002 | 1004 | 1006 | 1008 | 1040 | UM

Peak Repetitive Reverse Yoltage YRRM

Working Peak Reverse Voltage Vewm | 50 | 100 | 200 | 400 | 600 | 800 | 1000 | Vv

DC Blocking Voltage VR

RMS Reverse Voltage VYRRMS) a5 T0 140 280 420 560 T00

Average Rectified Oulput Cument ~ @T = 100°C Io 10

Non-Repefitive Peak Forward Surge Cument
8.3ms Single half sine-wave superimposed on IFSM 300 A
rated load (JEDEC Method)

Forward Voltage (per element) @I-=50A VM 10 v
Peak Reverse Current @T;=25C IR 10 HA
At Rated DC Blocking Voltage @&T.=100"C 10 mA
Rating for Fusing (t < 8.3ms) (Note 1) P 73 A%
Typical Thermal Resistance (Note 2) RgJc 80 KW
Operating and Siorage Temperature Range TiTsTG -65 to +150 “C

Mote: 1. Nonrepetitive for t = 1ms and < 8.3ms.
2. Themal resistance junction fo case per element mounted on PC board with 13.0x13.0x0.03mm thick land areas.
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100 —
< —Z -
\\ '§ —
N, - /
\\ Moiing g 10 :
r.i
7
N 7
Mourited on 4 X 4 inch \ g
12 7mm ﬁwm \ g
= 10 =
N s
Z /
\ - A T,=25"C —
/ Pulse width = 300 pa
0.1 | |
0 80 100 150 06 07 08 09 1.0 1.1 12 12
Tc, CASE TEMPERATURE (°C) Vi, INSTANTANEOUS FORWARD VOLTAGE (V)
Fig. 1 Forward Current Derafing Curve Fig. 2 Typical Forward Chamcieristics, per element
|T]=15ré T T T 11 m Tj|=$'|'é||
8.3 ms Single Hal-Sine Wave f=1MHz ]
N g N
\ g 100 .
\\ 3 L]
E
\'\. 9 1‘-'.‘.‘.‘-_""'----.
N, % T —
I b
o
---'“-l--
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1 10 100 0.1 1.0 10 100
NUMBER OF CYCLES AT 60 Hz V. REVERSE VOLTAGE (V)
Fig. 3 Max Non-Repetifive Peak Fwd Surge Cumrent Fig. 4 Typical Junction Capacditance per element
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;
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Fig. 5 Typical Reverse Characteristics
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MOSFET

223




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

2N7000/2N7002 MOSFET N BAIXA POTENCIA 200MA BAIXO VGS .

MOSFET pratico para usar em baixas poténcias, mas tem a vantagem de ter baixo vgs

/Absolute Maximum Ratings T, = 25°C unless otherwise noted
Symbol Parameter 2NT7000 2NT002 NDST002A Units
Vioes Drain-Source Yoltage 60 v
Vber Drain-Gate Voltage (Rgs < 1 MQ) 60 v
Viass Gate-Source Voltage - Continuous +20 v
D - Non Repetitive (tp < 50ps) 40
G +
T0.92 ST 23 Iy Maximum Drain Current - Continuous 200 115 280 mA
2N7000
(TO-236A8) - Pulsed 500 800 1500
2N7002/NDST002A
Py Maximum Power Dissipation 400 200 300 mw
Derated above 25°C 32 16 24 mwW/*C
T, T Operating and Storage Temperature Range -55 to 150 -65to 150 °C
T Maximum Lead Temperature for Soldering 300 °C
Purposes, 1/16" from Case for 10 Seconds
THERMAL CHARACTERISTICS
RBJA Thermal Resistance, Junction-to-Ambient 3125 625 a7 “C/W
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ELECTRICAL CHARACTERISTICS (T4=25°C unless otherwise specified)

Parameter Symbol | Min. | Typ. | Max. | Unit Test Condition

Drain-Source Breakdown Voltage VisriDss 60 - - Vo |Ves=0, Ip=10pA
Gate Threshold Voltage ! Vesit) 0.8 - 3 Vo |Vos=Ves, Ib=1mA
Gate-Source Leakage Current lgss - - =10 nA  [Vps=0, Ves= £15V
Drain-Source Leakage Current lpss - - 1 A [Vps=60V, Ves=0
On-State Drain Current Inion) 75 - - mA  |Vps=10V, Ves=4.5V

_ _ ) ; - - 6 Vas=4.5V, Ip=75mA
Static Drain-Source On-Resistance Rpson) Q

- - 5 Ves=10V, 1p=500mA

Forward Transconductance ' Ofs 100 - - mS |Vps=10V, Ip=200mA

_ ; - - 0.45 Vas=4.5V, [p=75mA
Drain-Source On-Voltage Vosion \'4

- - 25 Vaes=10V, Ip=500mA
- - 2 -~
Input Capacitance Ciss - 60 - Ves=0
Output Capacitance > Coss - 25 - pF |Vps=25V
Reverse Transfer Capacitance > Crss - 5 - f=1MHz
Turn-on Delay Time ? Taon) - 10 - S Vop=15V, Veen=10V
= n

Turn-off Delay Time * Tatom - 10 - RL=300, Re=25Q, Ib=500mA
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BS250 P MOSFET 250MA

5
1
E 2

MAMTEF

QUICK REFERENCE DATA

434

Drain-source voltage
Gate-source voltage (open drain)
Drain current (DC)
Total power dissipation

up to Tame =25 °C
Drain-source ON-resistance

—lp =200 mA; -Vgs=10V

Transfer admittance
—lp =200 mA; Vs =15V

PDCII:

Rpsien)

¥ |

max.
max.
max.

max.

typ.

max.

typ.

45
20
0.25

0.83

125

W

]
]

ms
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IRF510 MOSFET CANAL N 5,6A 100V RDS 0,540 OHM

M s IRF510
intersil

Data Sheet November 1999 File Number 1573.4

5.64, 100\, 0.540 Ohm, N-Channel Power Features
MOSFET

This M-Channel enhancement mode silicon gate power field
effect transistor is an advanced power MOSFET designed,
tested, and guarantzed to withstand a specified level of - Single Pulse Avalanche Energy Rated
energy in the breakdown avalanche mede of operation. All of - SOA is Power Dissipation Limited
these powsr MOSFETs are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching = Linear Transfer Characteristics
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits. = Related Literature
- TB334 *Guidelines for Soldering Surface Mount
Components to PC Boards™

= 584, 100V

- DS(oN) = 0.5400

= Manosecond Switching Speeds

= High Input Impedanc=

Farmerly developmental type TA17441.

Ordering Infermation Symbol
PART NUMEBER PACKAGE BRAND D
IRF510 TO-22048 IRF510

NOTE: When ondering, include the entire part number.

Packaging
JEDEC TO-220AB

SOURCE
DRAIN

FPa GATE

ﬂ__/\.//”
S

N
S

S

PN

DRAIN [FLANGE]
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Absolute Maximum Ratings T =25°C, Unless Otherwise Specified

Drain to Source Voltage (Note 1) . . .. Vos
Drain to Gate Voltage (Reg = 20k0) (Note 1) . . . . .. Voer
Continuous Drain Current . . . . ID

T = 1000 Ip
Fulsed Drain Current (Note 3) . . . .. lDm
Gate to Source Moltage . . . . Vag
Maximum Power Dissipation . . . . . . e e Fp
Linear Derating Factor . . . . . .
Single Pulse Avalanche Energy Rating (Note 4) . . . . . . . ... Eas
Operating and Storage Temperature Range . .. . . . .. L. Ty, TeTe
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Case for 10s. . _ . .. T

Fackage Body for 10s, See Techbrief 334

IRF510
100
100
56

4
20
+20
43
029
19
55 to 175

300
260

434

UNITS
V
v
A
A
A
V
W
wi°c
mdJ
Oc
oc
oc

CAUTION: Stresses above those listed in "Absolute Maximum Ratings™ may cause permanent damage to the device. This is a stress only rating and operation of the

device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. T; =25°C to 150°C.
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Electrical Specifications Tg =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Drain to Source Breakdown Voltage BVpss Vigg = 0V, Ip = 250uA, (Figure 10) 100 - - v
Gate to Threshold Voltage Vesmry | Ves = Vps. Ip = 250pA 20 - 4.0 v
Zero-Gate Voltage Drain Current loss Vpg =95V, Vigg =0V - - 25 pA
VDS = 0.8 x Rated BVDSS, VGS =0V, TJ = 150°C - - 250 A
On-State Drain Current (Note 2) 'D(ON} Vps = ID{CIN] x "Ds(oNMax: Yes = 10V (Figure 7) s - - A
Gate to Source Leakage Current lgss Vigg =20V - - +100 na
Drain to Source On Resistance (Note 2) TDS(ON) Vigg = 10V, Ip = 3.4A (Figures 8, 9) - 0.4 0.54 0
Forward Transconductance (Note 2) Ofs Vg = 50V, Ip = 3.4A (Figure 12) 13 20 - 3
Tum-On Delay Time taom) Ip = 5.6A, Rgs = 2402, Vpp = 50V, R =94}, - 8 12 ns
- - Vpp = 50V, Vs = 10V
Rise Time t oD  YGS - 25 63 ns
- r MOSFET switching times are essentially independent
Tum-Off Delay Time t4(OFF) | of operating temperature - 15 7 ns
Fall Time tF - 12 59 ns
Total Gate Charge Qgromy | Vies = 10V, Ip = 5.6A, Vpg = 0.8 x Rated BVpgs, - 5.0 30 nc
(Gate to Source + Gate to Drain) lg(rEF) = 1.5mA (Figure 14)
Gate to Source Charge Qgs Gate charge is essentially independent of operating _ 70 _ ne
tfemperature.
Gate to Drain *Miller” Charge Ogd - 30 - nc
Input Capacitance Ciss Vs = 0V, Vps = 25V, = 1.0MHz (Figure 11) - 135 - pF
Output Capacitance Coss - a0 - pF
Reverse-Transfer Capacitance Crss - 20 - pF
Internal Drain Inductance Lp Measured From the Modified MOSFET - 35 - nH
Contact Screw On Tab To | Symbaol Showing the
Center of Die Internal Devices
Measured From the Drain | Inductances - 45 - nH
Lead, 6mm (D.25in) From
Package to Center of Die
Internal Source Inductance Ls Measured From The - 75 - nH
Source Lead, 6mm
(0.25in) From Header to
Source Bonding Pad
Junction to Case Rauc - - a5 | %ciw
Junction to Ambient Raga Free air operation - - 80 ocw
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IRF510

Source to Drain Diode Specifications

PARAMETER SYMBOL Test Conditions MIN | TYP [ MAX | UNITS
Continuous Source to Drain Current lsp Maodified MOSFET D - - 5.6 A
. Symbol Showing the
Pulse Source to Drain Current lsom Integral Reverse - - 20 A
(Note 3) P-N Junction Diode c
S
Source to Drain Diode Voltage (Note 2) Vsp Ty= 25°¢C, lgp = 5.6A, Vg = OV (Figure 13) - - 25 v
Reverse Recovery Time tr T, = 25°C, Igp = 5.6A, digp/d; = 100A/ps 46 | 96 200 ns
Reverse Recovered Charge Qrr Ty =25°C, Igp = 5.6A, digpid; = 100A/us 017 | 04 0.83 ie
NOTES:
2. Pulse test: pulse width = 300us, duty cycle < 2%.
3. Repetitive rating: pulse width limited by max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Wpp = 25V, start Ty = 25°C, L = 910uH, Rg = 250, peak la5 = 5.6A.
Typical Performance CUrves uniess Otherwise Specified
1.2 10
&
E 1.0 T 6
B =
5 Y £
s 08 \ &
g 1 ¢ [—
E 06 A £ —
E \ =z ]
3 N 3 ¢
z 04 ~ o S ——
[+ 4 =] "-..\
g \ 2 u\
0.2
a b ™,
0 L]
0 25 50 T8 100 125 150 175 25 50 75 100 125 150 175

Tc, CASE TEMPERATURE (°C)

FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE

TEMPERATURE

Tg, CASE TEMPERATURE (™C)

CASE TEMPERATURE

FIGURE 2. MAXIMUM CONTINUCGUS DRAIN CURRENT vs
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IR520 MOSFET CANAL N 10A 100V RDS 0,2700HM

<7

SGS-THOMSON IRF520
MICROELECTRONICS IRF520FI

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTORS

TYPE Voss Rops{on) Ip
IRF520 100V <027 Q 10 A
IRF520FI 100 v <0.27T 02 TA

TYPICAL Rpsien) = 0.23 Q

AVALANCHE RUGGED TECHNOLOGY
100% AVALANCHE TESTED

REPETITIVE AVALANCHE DATA AT 100°C
LOW GATE CHARGE

HIGH CURRENT CAFPABILITY

175°C OPERATING TEMPERATURE

APPLICATIONS

HIGH CURRENT, HIGH SPEED SWITCHING
SOLENOID AND RELAY DRIVERS
REGULATORS

DC-DC & DC-AC CONVERTERS

MOTOR CONTROL, AUDIO AMPLIFIERS

AUTOMOTIVE ENVIRONMENT (INJECTION,

ABS, AIR-BAG, LAMPDRIVERS, Etc.)

TO-220 ISOWATT220

INTERNAL SCHEMATIC DIAGRAM
o (2)

G (1)

59
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
IRF520 IRF520FI1
Vos Drain-source Voltage (Ves = 0) 100 v
Voere |Drain- gate Voltage (Ras = 20 kQ) 100 W
Vas Gate-source Voltage +20 v
Io Drain Current (cont.) at T. = 25 °C 10 7 A
lo Drain Current (cont.) at T. = 100 °C 7 5 A
lomie) |Drain Current (pulsed) 40 40 A
Ptot Total Dissipation at Tc = 25 °C 70 35 W
Derating Factor 0.47 0.23 W/eC
WViso Insulation Withstand Voltage (DC) — 2000 A
Teeg Storage Temperature -65 to 175 °C
T; Max. Operating Junction Temperature 175 °C

(#) Pulse width limited by safe operating area
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IRF520/FI

THERMAL DATA

TO-220 ISOWATT 220
Fthj-case |Thermal Resistance Junction-case Max 2.14 4.29 °CIW
Rthj-ame  |Thermal Resistance Junction-ambient Max 62.5 "CIw
Rihes |Thermal Resistance Case-sink Typ 0.5 "CIw
T, Maximum Lead Temperature For Soldering Purpose 300 “C
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
lar Avalanche Current, Repetitive or Not-Repetitive 10 A
(pulse width limited by T; max, 6 < 1%)
Eas Single Pulse Avalanche Energy 36 m.J
(starting T; = 25 °C, Io = lar, Voo = 25 V)
Esr Repetitive Avalanche Energy 9 mJ
(pulse width limited by T; max, 6 < 1%)
lar Avalanche Current, Repetitive or Not-Repetitive 7 A
(Te =100 °C, pulse width limited by Tj max, & < 1%)
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ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
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OFF
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vierjoss |Drain-source lo= 250 pA Ves=10 100 W
Breakdown Voltage
loss Zero Gate Voltage Vos = Max Rating 250 LA
Drain Current (Vss=0) |Vos = Max Rating x 0.8 T:.=125°C 1000 A
lass Gate-body Leakage Vaz=+£20V + 100 nA
Current (Vps = 0)
ON (#)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vasithy |Gate Threshold Voltage |Vpz= Vas b= 250 pA 2 29 4 v
Rops(en) |Static Drain-source On |VWes= 10V Ib=5A 0.23 | 027 0
Resistance
Iojeny  |On State Drain Current (Vos > Ipjon) X RoSienjmax Ves= 10V 10 A
DYNAMIC
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
g (¥) |Forward Vos > lojon) X Rosionjmax  Io=5A 2.7 45 5
Transconductance
Ciss Input Capacitance Vps=25YV f=1MHz Ves=10 330 450 pF
Coss Output Capacitance 90 120 pF
Crss Reverse Transfer 25 40 pF
Capacitance

434
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ELECTRICAL CHARACTERISTICS (continued)
SWITCHING RESISTIVE LOAD

434

Symbol Parameter Test Conditions Min. Typ. | Max. Unit
tagon) Turn-on Time Yop=50V Ip=5%A 10 15 ns
t Rise Time Res=47 0 Vas=10V 50 75 ns
tajofr) Turn-off Delay Time (see test circuit) 25 40 ns
is Fall Time 20 30 ns
Qg Total Gate Charge Ip=10 A Vgs=10Y 15 25 nC
Qs Gate-Source Charge Yoo = Max Rating x 0.8 7 nC
Qgd Gate-Drain Charge (see test circuit) 4 nC
SOURCE DRAIN DIODE
Symbol Parameter Test Conditions Min. Typ. | Max. Unit
l=p Source-drain Current 10 A
lzom(e) |Source-drain Current 40 A
(pulsed)
Vsp () |Forward On Voltage lsp=10A Ves=10 1.6 W
trr Reverse Recovery lsp=10 A difdt = 100 Alns 80 ns
Time Vpp=20V T;=150°C
Qrr Reverse Recovery 0.22 uc
Charge

{*) Pulsed: Pulse duration = 300 us, duty cycle 1.5%

() Pulse width limited by safe operating area
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IRF540 MOSFET CANAL N 23A 100V RDS 0,077 OHM

Philips Semiconductors

Product specification

N-channel TrenchMOS™ transistor IRF540, IRF5408
FEATURES SYMBOL QUICK REFERENCE DATA
* 'Trench' technology a
* Low on-state resistance Vpes = 100V
* Fast switching T
* Low thermal resistance |/I":‘j\| ,b=23 A
N Roeion < 77 MQ

5

GENERAL DESCRIPTION

M-channel enhancement mode field-effect power transistor in a plastic envelope using 'trench’ technology.

Applications:-

*d.c. to d.c. converters

* switched mode power supplies

* T.W. and computer monitor power supplies

The IRF540 iz supplied in the SOT78 (TO220AB) conventional leaded package.
The IRF5405 is supplied in the SOT404 (DPAK) surface mounting package.

PINNING SOT78 (TO220AB) SOT404 (D*PAK)
PIN DESCRIPTION . tab
tmal Oy — _
1 gate -
2 drain’
3 source
2
tak drain 4 z
Gps
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LIMITING VALUES

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

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Voas Drain-source voltage T,=25"Cto175°C - 100 A
Voenr Drain-gate voltage T,=25"Cto 175°C; Rgs = 20 k2 - 100 A
. Gate-source voltage - +20 A
s Continuous drain current Tw=257C V=10V - 23 A
T =100 °C; Ve = 10V - 16 A
lom Pulsed drain current T =25°C - 92 A
Po Total power dissipation T =25°C - 100 W
T, Tag Operating junction and - 55 175 ‘C
storage temperature
AVALANCHE ENERGY LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Eus Non-repetitive avalanche Unclamped inductive load, l,s = 10 A; - 230 m.J
energy t, = 350 us; T, prior to avalanche = 25°C;
Voo £ 25V Rgg = 50 Q; Ve = 10 V; refer
to fig:14
laz Peak non-repetitive - 23 A
avalanche current
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX.] UNIT
R e Thermal resistance junction - - 1.5 | KW
' to mounting base
Rinja Thermal resistance junction |SOT78 package, in free air - G0 - KW
to ambient S50T404 package, pcb mounted, minimum - 50 - KW

footprint
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ELECTRICAL CHARACTERISTICS

T=25°C unless otherwise specified

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX.] UNIT
Vieroes |Drain-source breakdown Ve =0 V; 1, =025 mA; 100 - - A
o voltage T=-55'C | 89 - - Y
Vesma) Gate threshold voltage Vos = Vs Ip = 1 mA ' 2 3 4 A
T,=175°C 1 - - W
T,=-55°C - - 6 W

Rozion Drain-source on-state Ve =10V I, =1T A ' - 49 I mLl}
resistance T,=175°C - 132 1 193 | mQ
O Forward transconductance |Vps =25V, I =17 A 87 | 155 - s
laze Gate source leakage current |Ve =220V, V=0V - 10 100 nA
loss Zero gate voltage drain Vpe =100V, Ve =0V - 0.05 10 uA
current Vg =80V, Vg =0V, T, =17/5°C - - 250 | pA

Qgpeoty Total gate charge Ip=17 A; V=80V, Vg =10V - - 65 nC
Qe Gate-source charge - - 10 nC
Qgq Gate-drain (Miller) charge - - 29 nC
tian Turn-on delay time Vg =50V, Rp=22 - 8 - ns
t Turn-on rise time Vez=10V; Rz=560 - 39 - ns
t o Turn-off delay time Resistive load - 26 - ns
t Turn-off fall time - 24 - ns
Ly Internal drain inductance Measured tab to centre of die - 35 - nH
L, Internal drain inductance Measured from drain lead to centre of die - 45 - nH

(SOT78 package only)
L. Internal source inductance Measured from source lead to source - 7.5 - nH
bond pad

Ciee Input capacitance Ve =0V, Vpz=25V; f=1MHz - 890 | 1187 | pF
- Output capacitance - 139 | 167 pF
s Feedback capacitance - 83 109 pF
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IRF630 9A 200V RDS 0,34 OHM

Near gr:ueg Semi-Conductor Products, Dhne.

20 STERN AVE.
SPRINGFIELD, NEW JERSEY 07081

USA.

" TRF630,631 | 631
D84DN2,M .

9.0 AMPERES
200, 150 VOLTS
Rps(ON) =040

SOWIER:MOS [FIET

FIELD EFFECT POWER TRANSISTOR

Features

Polysilicon gate — Improved stability and reliability
No secondary breakdown — Excellent ruggedness
Ultra-fast switching — Independent of temperature
Voltage controlled — High transconductance

Low input capacitance — Reduced drive requirement
Excellent thermal stability — Ease of paralleling

TELEPHONE: (973) 376-2922
(212) 227-6005
FAX: (973) 376-8960

N-CHANNEL

CASE STYLE TO-220AB

DIMENSIONS ARE IN INCHES AND IMILLIMETERS)

16295
il H i
';@fw -m% o
TEMPERATURE
.“':)7:‘1"‘c‘
vm«:m
rnugln
o 021272
021063}
[owt T rvee [remmvrenms Tenma| Tas |

[Powermos FeT[T0220 A8 GaTE [amain[souace| oRam
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maximum ratings (T¢ = 25°C) (unless otherwise specified)

RATING L SYMBOL IRF630/DB4DN2 | IRF631/DB4DM2 UNITS

Drain-Source Voltage Vpss 200 150 Volts
Drain-Gate Voltage, Rgg = 1M} VDGR 200 150 Volts
Continuous Drain Current @ Tg = 25°C Ip 9.0 8.0 A

B @ T =100°C 6.0 6.0 A
Fulsed Drain Current'™ Iom 36 36 A
Gate-Source Voltage Vas +20 +20 Volts
Total Power Dissipation @ Tg = 25°C Po 75 75 Watts
Derate Above 25°C 0.6 0.6 w/=C
Operating and Storage
Junction Temperature Range TJ. TeTE -5510 150 -551t0 150 *C

thermal characteristics

Thermal Resistance, Junction to Case Rsuc 1.67 1.67 *C/W
Thermal Resistance, Junction to Ambient Raua 80 80 “C/W
Maximum Lead Temperature for Soldering

Purposes: %&" from Case for 5 Seconds T 260 260 “"c

{11 Repetitive Rating: Pulse width limited by max. junction temperature.
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electrical characteristics (Tg = 25°C) (unless otherwise specified)

| CHARACTERISTIC TSYMBOL | MIN | TYP | MAX | uNIT |
off characteristics
Drain-Source Breakdown Voltage IRFB30/DB4DN2 | BVpss 200 - [ - Volts
(Vas = OV, Ip = 250 yA) IRFB31/DB4DM2 150 - -
Zero Gate Voltage Drain Current 1pss |
(Vps = Max Rating, Vgs = OV, Tg = 25°C) - — 250 uh
(Vps = Max Rating, = 0.8, Vgg = OV, T = 125°C) - - 1000
Gate-Source Leakage Current
(Vgg = £20V) lgss - - +500 nA
on characteristics®
Gate Threshold Voltage Tc=25°C | Vags(TH) 20 — 4.0 Volts
(Vps = Vas. Ip = 250 kA)
On-State Drain Current _ _
(Vgs = 10V, Vpg = 10V) ID(ON) 8.0 A
Static Drain-Source On-State Resistance
{Vas = 10V, Ip = 5.0A) Ros(oNn) - 0.34 ' 04 Ohms
Forward Transconductance 2
(Vps = 10V, Ip = 5.0A) Ofs 2.4 3.0 mhos
dynamic characteristics
Input Capacitance Vgs =0V Cigs — 650 800 pF
Output Capacitance Vps = 25V Coss - 150 450 pF
Reverse Transfer Capacitance f=1MHz Crss — 30 150 pF
switching characteristics”
Turn-on Delay Time Vps = 90V td(on) - | 15 — ns
Rise Time Ip =5.0A, Vgs = 15V b — 25 - ns
Turn-cff Delay Time Rgen = 5001, Rgs = 1250 | taety |  — 30 - ns
Fall Time (Ras (EQuiv.) = 100) vt | - 20 — ns
source-drain diode ratings and characteristics”
Continuous Source Current Is - - 9.0 A
Pulsed Source Current lam — - 36.0 A
Diode Forward Voitage . {
(Tc = 25°C. Vs = OV, I = 9.0A) Vso .2 20 | Voiis
Reverse Recovery Time ter — 300 - ns
(Is = 8.0A, dlg/dt = 100A/usec, Tg = 125°C) QRR — 25 - uC

IRF640 MOSFET CANAL N 200V 18A RDS 0,165 OHM VGS 10V
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I’ ’ DOINGTER

IRF640

Description:

This N-Channel MOSFET uses advanced trench technology and
design to provide excellent Rpsjon with low gate charge.

It can be used in a wide variety of applications.

Features:

1) Vps=200V,Ip=18A,Rps(onj<165m Q @Vgs=10V
2) Low gate charge.

3) Green device available.

4) Advanced high cell denity trench technology for ultra low Rpgjon).

5) Excellent package for good heat dissipation.

G [

D Finz

G Pin

S Pind
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Absolute Maximum Ratings: (T.=25C unless otherwise noted)

Symbol Parameter Ratings Units
Vos Drain-Source Voltage 200 W
Ves Gate-Source Voltage +20 v
Continuous Drain Currerft-T.::ES“l:'G 18

In A
Continuous Drain Current-T=100"C 13

Exs Single Pulse Avalanche Energy 125 mJ

(- Drain Current - Pulsed® a5 A

las Avalanche Current © (L=10mH) 95 A

Py Power Dissipation, T=25C B 212 w

Ty Tsrg Operating and Storage Junction Temperature Range -55 to +150 T

Thermal Characteristics:

Symbol Parameter Max Units

Raic Thermal Resistance,Junction to Case (Steady-State) 0.59 T/wW
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Electrical Characteristics:

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

(Ta=25C unless ctherwise noted)

Symbol Parameter Conditions Min Typ | Max | Units
Off Characteristics
BVoss Drain-Sourtce Breakdown Voltage Vge=0W,1,=250 Ik A 200 -— — W
lpss Zero Gate Voltage Drain Current Vs =0V, Vipg=200% -— -— 1 T
lass Gate-Source Leakage Current V=T 20V, Vig=0A — -— +100 nA
On Characteristics
Vﬁqml GATE-5ource Threshold voltage Vas=Vee, lo=250 K & 1 — 3 v
V=10V, Ip=14 — 120 165 mi
Rns{m} Drain-5ource On Resistance
V=45V l,=14 — 150 180 mil
Dynamic Characteristics
Rg Gate resistance Vps=OW, Vgg=OV, f=IMHz - 65 e Q
{ Input Capacitance -— EOO —
Coss Output Capacitance V=25V, Vige=0V, f=1MHz — 100 — pF
Cres Reverse Transfer Capacitance -— 60 -—
Switching Characteristics
t“f""l Turn-On Delay Time -— B -— ns
t, Rize Time V=10V Vye=100V, -— 10 — ns
Tajor Turn-Off Delay Time Ru=5.50,Rygu=302 — 30 — ns
tr Fall Time -— 4 — ns
Qg Total Gate Charge -— 27 40 nc
Ve=10W, V=100V,
Qﬁ’ Gate-source  charge — 7 — ne
lo=184
Gate-Drain “Miller” Charge -— 3 — nC

Ogs

Drain-Source Diode Characteristics
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IRF840 MOSFET CANAL N 8A 500V 0,85 OHM

o(2)

G(1) (

5(3)
PIN 1. Gate
2 Drain
3.Source
T0-220C package

434
SYMBOL PARAMETER VALUE | UNIT

Vpss Drain-Source Voltage 500 "
Vs Gate-Source Voltage-Continuous 20 vV
In Drain Current-Continuous 8 A
low Drain Current-Single Plused 32 A
Po Tataml Dissipation @Tc=257T 125 W
T Max. Operating Junction Temperature 150 “C
Tag Storage Temperature -55~150 T

’ - _THERMAL CHARACTERISTIC

SYMBOL PARAMETE

Rin ¢ Thermal Resistance,Junc

jon to

Rik ja Thermal Resistance, Junc

jon to

245




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

IRLZ44 47A 47A BAIXA TENSAO DE GATE

. PD - 9.1346B
International
TGR Rectifier IRLZ44N

HEXFET® Power MOSFET
e Logic-Level Gate Drive
e Advanced Process Technology D
e Dynamic dv/dt Rating Vpss = 55V
e 175°C Operating Temperature
e Fast Switching a RDS{OH) = 0.022Q
e Fully Avalanche Rated
s Ip = 47A

Description

Fifth Generation HEXFETs from International Rectifier
utilize advanced processing technigques to achieve the
lowest possible on-resistance persilicon area. This benefit,
combined with the fast switching speed and ruggedized
device design that HEXFET Power MOSFETs are well
known for, provides the designer with an extremely efficient
device for use in a wide variety of applications.

The TO-220 package is universally preferred for all
commercial-industrial applications at power diss'lpation
levels to apprcximately S50 watts, The low thermal resistance
and low package cost of the TO-220 contribute to its wide
acceptance throuahout the industry.

TO-220AB
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Absolute Maximum Ratings

434

Parameter Max. Units

o @ To = 28"C Continuous Drain Current, Vgs @ 10V 47
Ip @ Tz = 100°C | Continuous Drain Current, Vg @ 10V a3 A
Ioe Pulsed Drain Current @O 160
Po@To=25"C Power Dissipation 110 W

Lingar Derating Factor 0.7 Wi G
Ves Gate-to-Source Voltage #16 v
Eas Single Pulse Avalanche Energy @ 210 m.d
lag Avalanche Currentd 25 A
Exar Repetitive Avalanche Energy @ 11 m.J
dw/dt Peak Diode Recovery dvidt 3@ 50 Vins
TJ Opearating Junction and -55 o+ 175
Targ Storage Temperalure Range c

Soldering Temperature, for 10 seconds 300 (1.6mm from case)

Mounting torgue, 6-32 or M3 scraw, 10 Ibf+in {1.1M=m})

Thermal Resistance
Parameter Min. Typ. Max. Units

Bac Junction-to-Case —_— —_— 1.4
Rocs Case-to-5Sink, Flat, Greased Surface —_— 0.50 —_— “CAW
B Junction-to-Ambisnt —_— —_— 62

247




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

IRLZ44N

International

IeR Rectifier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameler Min. | Typ. | Max. | Units Conditions

V[HH_IZ]HH Drain-to-Source Breakdown Vﬂ“ﬂge 25 —_—] — 1) Vog=s OV, Ip= EEDHF\
AMprinss/Al) | Breakdown Voltage Temp. Coefficient | —— 0070 — | VWG | Reference 1o 25°C, Ip = TmA

— | — (0022 Vg =10V, Ip = 264 @
Rpsion) Static Drain-fo-Source On-Resistance — | —[0025| 0 | Vaz=50V,|Ip=25A @

— | —|0.035 Vogs=40V, lp=21A @
1'-"{_:,5.:1h] Gate Threshold l"l"ﬂ'tﬂgﬁ 1._U — | 2.0 W I'|.I'I|_;|E.; = l'l.l'l|;_1;5, Il.:' = EEBM
= Forward Transconductance 21 —_— — 5 Vpg =25V, Ip= 25A

) — | —| 25 A Yoz = 55V, Vo =0V
lnss Drain-to-Source Leakage Current — 1 —T 250 H Voo = 44V Vos = OV T, = 150°C
Gate-to-Source Forward Leakage —_— | — | 100 Vigs = 16Y
lass Gate-to-Source Reverse Leakage — | — | -100 nA Vs =-16V
Qa Total Gale Charge —_ | — | 48 Ip = 25A
Qe Gate-to-Source Charge — | — | BB nc | Vps = 44V
Cpa Gate-to-Drain {("Miller") Charge —_— | —| 25 Vias = 5.0V, See Fig. 6and 13 @
tdion) Turm-On Dalay Tima — | 11 | — Voo = 28YW
1 Rize Tima — | 84 | — s | Inp=25A
tagofn Turn-0ff Delay Time — | 26 | — | Rg =340 Vg = 5.0V
1 Fall Time 15 | Fp =1.14 Sea Fig. 10 @
| Between lead, D
Lo Imemal Drain Inductance — 45 | — " | Bmm (0.25in.) ," T ]
from package =

Ls internal Source Incuctance — |75 | | and v.:l;nter gf die contact 1
Cis Input Capacitance — | 1700 — Vigs =0V
Coass Qutput Capacitance — | 400 | — pF | Vpos = 25V
Cras Reverse Transfer Capacitance — | 150 | — f=10MHz, See Fig. 5
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Source-Drain Ratings and Characteristics

Parameter Min. | Typ.| Max. | Units Conditions
Ig Continuous Source Current S B MOSFET symbaol "
(Body Diode) A showing the |_j§
Izha Pulsed Source Current _ 1 4g0 integral reverse o :‘_-L
{Body Diode) @ p-n junction dicda. &
Vo Diede Forward Voltage —_] —] 13 V| Ty=25C, Ig = 25A, Vgs =0V @
tnr Reverse Recovery Time — | 80| 120 | ns | Ty=25"C, Ir = 25A
Qi Reverse RecoveryCharge — | 210| 320 | nC | dlidt = 100A/us @
tan Forward Turn-0n Time Intrinsic urn-on time is negligible (um-on is dominated by Lg+eln)
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IRFZ44N CNAL N BAIXiSSIMO RDS 0,0220HM BAIXA TENSAO 55V ALTA CORRENTE 49 A ISOLACAOQ 2KV

Philips Semiconductors Product specification
]
N-channel enhancement mode IRFZ44N

TrenchMOS™ transistor

GENERAL DESCRIPTION QUICK REFERENCE DATA

M-channel enhancement mode SYMBOL | PARAMETER MAX. UNIT
standard level field-effect power
transistor in a plastic envelope using Vs Drain-source voltage 65 W
'trench’ technology. The device I Drain current (DC) 49 A
features very low on-state resistance Pt Total power dissipation 110 W
and has integral zener diodes giving T, Junction temperature 175 'C
ESD protection up to 2kV. It is Rposion Drain-source on-state 22 mL2
intended for use in switched mode resistance Ve =10V
power supplies and general purpose
switching applications.
PINNING - TO220AB PIN CONFIGURATION SYMBOL

PIN DESCRIPTION N d

oA
1 ate -
9 —

2 |drain

3 |source ‘|-H J

tab |drain uil 5

434
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LIMITING VALUES

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

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vos Drain-source voltage - - 55 W
Voer Drain-gate voltage Ras = 20 kil - 55 A
Vs (Gate-source voltage - - 20 A
I Drain current (DC) Tw=257°C - 49 A
I Drain current (DC) T..=100"C - a5 A
low Drain current (pulse peak value) T.e=25°C - 160 A
Pl Total power dissipation T, =25°C - 110 W
. Storage & operating temperature - - 55 175 G
ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge capacitor Human body model - 2 KV
voltage, all pins (100 pF, 1.5 k£2)
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS TYP. MAX. UNIT
Rip jms Thermal resistance junction to - - 14 KW
mounting base
Rinja Thermal resistance junction to in free air 60 - KW
ambient
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STATIC CHARACTERISTICS

T=25°C unless otherwise specified

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vigripss Drain-source breakdown Ve =0V I =025 mA; 55 - - v
vaoltage =-65°C 50 - - Y
Vasmo) Gate threshold voltage Vos = Ves: Ip =1 mA ' 20 3.0 40 v
T,=175°C 10 - - v
T,=-55°C - - 4.4
loss Zero gate voltage drain current |V =55V, Ve =0V, - 0.05 10 LA
T,=175C - - 500 HA
lass Gate source leakage current Ve =210V, V=0V - 0.04 1 LA
T,=175C - - 20 LA
Veres: | Gate source breakdown voltage |l = £1 mA,; 16 - - v
Rosion Drain-source on-state Vee =10V I =25 A - 15 22 mg2
resistance T,=175°C - - 42 m{2
DYNAMIC CHARACTERISTICS
Toe = 25°C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
s Forward transconductance Voe =25V, 1 =25 A ] - - s
C.. Input capacitance Ve =0V, Vs =25V, T=1MHz - 1350 | 1800 pF
Coce Output capacitance - 330 400 pF
Cre: Feedback capacitance - 165 215 pF
Q, Total gate charge Vo =44V, [, =50A; V=10V - - 62 nC
Qe Gate-cource charge - - 15 nC
Qg Gate-drain (miller) charge - - 26 nC
tyon Tum-on delay time Vop =30V, I =25 A, - 18 26 ns
i Tum-on rise time Vez: =10V, Rz =100 - 50 75 ns
ty o Tumn-off delay time Resistive load - 40 50 ns
t Turn-off fall time - 30 40 ns
L. Internal drain inductance Measured from contact screw an - 35 - nH
tab to centre of die
L, Internal drain inductance Measured from drain lead 6 mm - 45 - nH
from package to centre of die
L. Internal source inductance Measured from source lead 6 mm - 75 - nH
from package to source bond pad
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REVERSE DIODE LIMITING VALUES AND CHARACTERISTICS

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

T, = 25°C unless otherwise specified

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Iom Continuous reverse drain - - 49 A
current
lomm FPulsed reverse drain current - - 160 A
Wep Diode forward voltage =25 A V=0V - 0.95 1.2 \Y
=40 A; Vg =0V - 1.0 -
t, Reverse recovery time I =40 A; di/dt = 100 Alus; - 47 - ns
(0 Reverse recovery charge Ves =-10V; V=30V - 0.15 - [TL
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GT40T 40A 1500V PARA ALTAS POTENCIAS

TOSHIBA

GT40T101

TOSHIBA INSULATED GATE BIPOLAR TRANSISTOR SILICON N CHANNEL MOS TYPE

GT40T101

HIGH POWER SWITCHING APPLICATIONS.

205MAX.  @3.3t0.2

8  Enhancement-Mode 9{ :I
e Iligh Speed D tr=0.4ps (Max,) (I0=404) PoA (-:;l E
® Low Saturation : VoR (SatJ:iDV (Max.) (Ic=40A) = it ) 15 é ; &
) inl —-I‘
MAXIMUM RATINGS (Ta =25°C) 25 IH r‘” 3] % S
30 b
CHARACTERISTIC SYMBOL | RATING UNIT 0103, ' a8
1.0 - 0.
Collector-Emitter Voltage VUESs 1500 v G4610.18 SAEL0.15
Gate-Emitter Voltage VGES +25 \% 135 3 g
Collector Current DC I 40 A o 1}{-35 B A o 8
Collector Current 1ms Iep 80 A
Collector Power - 1. GATE
Dissipation (Te=25"C)| Pc 200 w 2. COLLECTOR (HEAT SINK)
- 3. EMITTER
Junction Temperature Tj 150 °C
N JEDEC —
Storage Temperature Range Tste —55~150 C 1A

TOSHIBA 2-21F2C

Weight : 9.75g
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ELECTRICAL CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |[MAX. | UNIT

Gate Leakage Current Iges Vge==*25V, Vep=0 500 | nA
Collector Cut-off Current ICES VCE=1500V, VGg=0 — — 1.0| mA
Gate-Emitter Cut-off Voltage VGE (OFF) |Ig=40mA, Vg =5V 3.0 — R.0
Collector-Emitter Saturation
Voltage VCE (sat) [Ig=40A, VGE=15V - 4.0 5.0
Input Capacitance Cies Veg=10V, Vgg=0, f=1MHz| — | 3600| — pF

Rise Time tp = — 0.6 1.0

Turn-on Ti 15V o—w—IN 28 | — | 07| L1
Switching Time 2 n_n e fon 0 510 ~ 18

Fall Time tf — 0.2 0.4

~15V yeo=600v

Turn-off Time|  toff cC= — 05| 1.0

Thermal Resistance Rih (j-c) — — — | 0,625 |"C/W
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DRIVER MOSFET IGBT.
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MIC4223/M1C4224/MIC4225 DRIVER SIMPLES
MIC4223/MIC4224/MIC4225

Dual 4A, 4.5V to 18V, 15ns Switch Time,
Low-Side MOSFET Drivers with Enable

MIC4223

ENA
IF.Y
GND
INB
Dual Inwerting
MIC4223
ENA IT\ —{8| ENB
INA - [7] » 7] QUTA
GND |3 6| vDD
INE 4 L,; 5| OUTB

Duwal Irverting

MIC4224

Dual Non-lnverting

MIC4224
ENA E_I\L — 8| ENB
INA - [Zl—— > 7] OUTA
GND [3] 6] VDD
INB |4} [f:&_ 5] OLITR

Dual Mon-Inverting

MIC4225

ENa [1|~ ___  [e] ENB
NA [z | | 7 ouTa
GND l | 8| vDD
mne 3 '==' 5oums

Irevarting + MNon-merting

MICa225
ENA E_I\L — 8| ENB
INA [Z——] "Se—— 7] OUTA
GND [3] 6] vDD
INB [4] Lt,.r 5| OUTB

Inverting + Non-lnverting
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IR4426/1R4427/1R4448 DRIVER SIMPLES COM DUAS UNIDADES

R p—y v

D;J;:L |_sow SIDE DRIVER | ] 1 ] = | o

ct e e e | B — —_
roduct Summary ] : \/\/\,—’_@; [Z]m& outa [7] (2] ma ouTa [7] I outa [ 7]
. E;MCEHQ . = LOAD [=] shD Ve [5] ER ey v [5] [=] suo Vg [5]
lo+- 1.0A71.5A . . [mE OUTE [5] [a]me ouTeE 5] <] me ouTe [5]

Vour BV - 20V =
T 8Lead POIF 8 Lead PDIP 8 Lead FOIF
tonsort (typ-) 85 &65ns . = IR4426 IR4427 IR4428
Part Number
Vs =18V il

Ve =15V

Vs =150
Pt
I O
° 4TUF 1w ‘;* 4.?u§u -u& - 4--"'-'% mua

=
A i ; ‘» ‘» A _ [ [ TR | . J. J.
(Y 2 s 2 - 7 g e =
L Dﬁ ) ':_ﬂ\ Il ._'x:' et L I_(—/
A OUTA A outa OUTA
Co = 1000PF Co ={1000PF Ci =’[EIEIEIF'F
NE - INE . s ¥ H‘JE- 4 ) - -
Py 4 5 e, P M _— \
Ol tpe 12 g0 O~ o0 O4—D 0
| ouTs L OLUTE L ouUTB
C.; i.:-:-:.PF Cu =|1000PF C. =[I]EIEIF'F
T ) i !
R4426 1 R&427 |R4428
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TLP251 OPTO DRIVER SIMPLES OPTOACOPLADO

PIN CONFIGURATION (TOP VIEW)

1
2L
3[0
4[

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

} T
1hs

1: NC

2 - ANOTE

3 : CATHODE

4 N.C.

5+ (AND

6 : Vo (OUTPUT)

T NG

B: Voo

Iy
—
2
Vr =y
3

Ioe

— oy
8 cC
(Trl1)

(5]
=Vo
In
(Tr2)

A 01uF bypass eapeitor must be
connected between pin 8 and 5 (See Note 5).

TRUTH TAELE

_\_\—‘-“_‘—\—._\_\_\_H_\_ Trl Tr2
Tnput ON ON QOFF
LED | OFF | OFF ON

o GND
5

434
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

IR2104 DRIVER DUPLO COM BOOTSTRAPE ENTRADAS IN/SD

VOFESET 600V max. ] vee T =[]
lo+- 130 mA /270 mA | L& » R[]
[=]= vs [£]
Vout 10 - 20V [2] cow o]
ton/off (typ.) 680 & 150 ns & Lead PDIP
Deadtime (typ.) 520 ns IR2104
up to GO0V
'uf,_ i H :f_}
[' ' '| p—
h Vee Ve T AAN— :_-Ij’f
ppe— IN HO J
B SD Vs . © | BaD
COM LO [/’.'j‘}l
n—< T

{Refer to Lead Assignment for comect pin configuration) This/These diagramis) show electrical
connections only. Please refer to our Application Motes and DesignTips for proper circuit board layout.
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IR2101 DRIVER DUPLO COM BOOTSTRAPE ENTRADAS HIN LIN

VoOFFSET 600V max. [ vee -.E-'E'
lo*/- 100 mA /210 mA | L= volr]
1 | L Vg | 6 |
Vout 10 - 20V ! con o=
tonroff (typ.) 130 & 90 ns
. 8 Lead DIP
Delay Matching 30 ns 2101
up to GO0V
= I /d“'::r"'l p—
v\, 4 o
STV HIN HO h
LIN LIN Ve o TO
= ] O oA
| com LO N
%)
(E)

434
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IR2102 DRIVER DUPLO COM BOOTSTRAPE ENTRADAS HIN/LIN INVERTIDAS

434

VOFFSET 600V max. [ vec A ve [2]
lo+/- 130 mA /270 mA | L[|~ Hol7]
[o]tw Vs [ 6]
VouT 10 - 20V [3] cou 1o [5]
ton/off (typ.) 160 & 150 ns 8 Lead PDIP
Delay Matching 50 ns IR2102
% "\__JI 3 '
I Vi Vg a W — %
™ T HIN HO i
LIN LIM We Loan
COM LO —| I.f"’ E
IR2101 <Y |
I'II'.L H / E-\__I -
1 I"'"I.gc s ""'IIE. 1 M ]
Eo N AN HO T
N o LIN Ve — 2,22
COM LO T
{ I'_'L“I
IR2102 M= ]
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

IR2108/1R21084 DRIVER DUPLO COM BOOTSTRAPE COM DEAD TIME ENTRADAS HIN/LIN O 1084 INVERTIDA

[1] vee
Voo ve[8] [2]mw Vg
HIN HO 7] [s] TN HO
0N va |8 ] []or vg [ 11]
coM o5 | [ 5] vss
"~ [ oo o ]
8 Lead PDIP [7] o
14 Lead PDIP
IR2108
IR21084
R b A0
v ! —]
= i A L
L|=f) T
- "‘Illlx‘-' I||IIIE ]
HE HIN HO
) LIN Vg TO
- _‘—“u:u.n
Lo ' QE.—: up to GO0V
A - L
T IR21084 AT— |
IR2108 Ha ] lx ﬂfl T
Vee ® - Ver Vg -+ A _—
& T HIM W ' a
HIM HIN z » —
e LIM F Y LOAD
(Refer to Lead Assignments for correct pin £ |7 Tl_“ -
configuration). This/These diagram(s) show Ve f Ve COM * [ |F)
electrical connections only. Please refer to our o La AAN— T
Application Notes and DesignTips for proper
circuit board layout.
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

IR2110/1R2113 DRIVER DUPLO COM BOOTSTRAPEENTRADAS HIN/LIN/SD TERRAS SEPARADOS O MAIS USADO

-

[&] HO [ 7] [=] HO [B]
VorrseT (IR2110) 500V max. = voo N =
(IR2113) 600V max. (@] HN vs [B] [0 voo vs [€]
[1T] sp (4] [z] Hin ]
lo+/- 2A [ 2A [z un vec [31  [i5] sp ]
3] vas coM [2] [a] un vee [ 2]
VOUT 10 - 20V [14] o~ Lo[1] [05] vss coM [2]
] o~ o[
ton/off (typ.) 120 & 94 ns
; 14 Lead PDIP 16 Lead SOIC (Wide Body)
Delay Matching (IR2110) 10 ns max|, IR2110/IR2113 IR2110S/R2113S Yy
(IR2113) 20ns max.
Typical Connection up to 500V or 600V
T GE
Vpp © * Voo Vg - AMN— —
HIN o 1 HIN v, 4 o< 15
SD « SD e 1 _ LOAD
LIN = LIN Vee ——* |
V..o Vv COM [—4- =)
35 55 - | - |+’|
Vee — LO ATATAY \\H_l_ _/
{Refer to Lead Assignments for correct pin configuration). This/These diagram(s ) show electrical
connections anly. Please refer to our Application Notes and DesignTips for proper circuit board layout.
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

IR2112 DRIVER DUPLO COM BOOTSTRAPE SIMILAR AO 2110 MAS COM BAIXA CORRENTE DE GATE

VOFESET 600V max. = oy
(=] voo Ve | 8]
lo+/- 200 mA /420 mA | g wn vs [5]
[T so 4]
[O=] um voo 3]
VouT 10 - 20V 5] ves con [0
(4] o~ 1]
ton/off (typ.) 125 & 105 ns
14 Lead DIP
Delay Matching 30 ns IR2112
Typical Connection up to 600V
—_— HO |
II"'III'_'IDL' L "'.-"DD VEI _7_ STAVAY
HIN o——— ——|HIN Ve ° 10
SD o SD —— A SLOAD
LIMN = LIN Ve —?—T —
v COM |—"e° a
Vgg @ hd =3 [ I;—I:u' |
Ve — LO M
(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical connections only.
Please refer to our Application Motes and DesignTips for proper circuit board layout.
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IR2153 DRIVER DUPLO COM BOOTSTRAPE SELF OSCILATION MELHORADO DO 2155

Ny
VOFFSET 600V max. [] vee e [e]
[2]nr Ho [ 7]
Duty Cycle 50% ar v []
Tr}'Tp 80/40ns [4] com o[5]
Vclamp 15.6V
8 Lead PDIP
Deadtime (typ.) 12 us IR2153D
IR2153(S) IR2153D
A B0V AP
! > MAX
e——VOC VB — —{ VCC VB —_|_
- { |
1 HO {—AAA— _E" 1 HO %—“—J §
RT VS 1 AT VS 1

/
1
cT LO —'\AA—-J

%]
G| 1
=

%UMMJ%_J

434
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Recommended Component Values

Symbol |Component Min. Max. Units
- Timing resistor value 10 — kQ
Cr Cr pin capacitor value 330 — pF
IR2153 RT vs Frequency
1000000 == S e e
_tﬁ'“:i: 1T = = = i I
- ‘;:« ~| N
1l '-\,_\ " .
100000 I S e e
R o =
. N I .
’i‘ B
L N -
¥ 10000 —e— 330pf s
T i
Y —m— 470pF
=
S ——1WF — CT Values
£ 1000 2.2nF
——47nF -
—e— 10nF ~ts :
100 Pyl ]
e
10
10 100 1000 10000 100000 1000000
RT {ohms)

434
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IR2155 DRIVER DUPLO COM BOOTSTRAPE SELF OSCILATION ANTIGO AGORA USAR O IR2153

V 600V max.
OFFSET e ~ W
Duty Cycle 50% [z]Ar Ho [7]
lo+- 210mA/420mA | B v e
[e] com ols] o Programmable oscillator frequency
VouT 10 - 20V .
1
D dt t . -1 2 8 Lead DIP —
sadtime (typ.) Hs R2155 S =T aX R, +1509) < Cy
up to GO0V
H ,-"f-- o
| ST
1 Ve Ve al — VW ;i_
] fan T':]
5’:— RT HO ) LOAD
—— T S ( .|<_—E:.
COM LO MW
»
(Refer to Lead Assignment diagram for correct pin configuration) =
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IR2184
. - T
5 ¥ Vg E Ea T
i 17 T
- [, ] HO
O N
couM Lo -~
3
= 5 800V
IR2184 v
" IR21844 =) T
W :‘I’- W, A . :L
N T IN v, —3 .
B 50 i OAD
(Reder to Lead Assignments for comrect rm 1_‘:_. -
configuration). This/These diagramys) show Vi e v, oom b :ﬂa
electrical conneclions only. Please refer to o Lo Y
our Application Noles and DesignTips for
proper circuit board layout
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IGBT
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS

International
IR Rectifier

Features
*Most Rugged in Industry

*Logic-Level Gate Drive

*> 6KV ESD Gate Protection

*Low Saturation Voltage

*High Self-clamped Inductive Switching Energy

Description

The advanced IGBT process family includes a
MOS gated, N-channel logic level device which
is intended for coil-on-plug automotive ignition
applications and small-engine ignition circuits.
Unigue features include on-chip active voltage
clamps between the Gate-Emitter and
Gate-Collector which provide over voltage
protection capability in ignition circuits.

Ignition IGBT

DRIVER IRGB14C40L IRGSL14C40L IRGS14C40L IGNITION IGBT 14A

PD - 93891A

IRGS14C40L
IRGSL14C40L
IRGB14C40L

IGBT with on-chip Gate-Emitter and Gate-Collector clamps

TERMINAL DIAGRAM

Collecror
-]

- -1 *BVEes = 370V min, 430V max

*lo@ Tg= 110°C = 14A

|

|

|

+ . :

o B (ﬁ): *Vepon typ= 1.2V @TA @25°C

1| |* lmin=11.5A @25°C.L=4.7mH

|

|

JEDEC TO-263AB

IRGS14C40L

JEDEC TO-262AA

by N

IRGSL14C40L

JEDEC TO-220AB

L &

IRGE14C40L

NOTE: IRGS14C40L is available in tape and reel. Add a suffix of
TRR or TRL to the part number to determine the orientation of the
device in the pocket, i.e, IRGS14C40LTRR or IRGS14C40LTRL.
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Absolute Maximum Ratings

Parameter Max Unit Condition
VioEs Collector-to-Emitter Voltage Clamped Y |Raz=1K ohm
Il @ Tz=25°C |Continuous Collector Curmrent 20 A |Vze=5V
lc@ Te=110°C |Continuous Collector Current 14 A |Vee= 5V
Iz Continuous Gate Current 1 A,
lzp Peak Gate Current 10 mA |tex = 1ms, f = 100Hz
Vae Zate-to-Emitter Voltage Clamped W
Pop @ Te=25°C  |Maximum Power Dissipation 125 W
Pp@T=110"C |Maximum Power Dissipation 54 W
Ty Operating Junction and -40t0 175 °C
TzTa Storage Temperature Range -40t0 175 °C
VEzD Electrostatic Voltage [i] KV |C = 100pF, R = 1.5K ohm
I Self-clamped Inductive Switching Current 115 A |L=47mH, T=25"C
Thermal Resistance
Parameter Min Tvp Max Unit
Rayc Thermal Resistance, Junction-to-Case 1.2
R Thermal Resistance, Junction-to-Ambient 40 *CIW
(PCB Mounted, Steady State)
Loy Transient Thermal Impedance, Juclion-to-Case (Fig.11)
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS

Off-State Electrical Charasteristics @ T, = 25°C (unless otherwise specified)

Parameter Min | Typ| Max] Unit Conditions Fig_
BVee= | Collectordo-Emitter Breakdown Voltage 370 400 430 Vo |Re=1K ohm, | -=TA Vee =0V
BVzes | Gate-to-Emitter Breakdown YVoltage 10 ] 12 Voo |lg=2m A
| ez |Collectorto-Emitter Leakage Current 15 A R ==1K ohm, V- = 250V
100 | pA |Ro=1K ohm, Ve = 250V, T, =150°C
BVr=z |Emitter-to-Collector Breakdown Voltage 24 | 28 W | = =-10m A
R Gate Series Resistance [ ohm
R a2 Gate-to-Emitter Resistance 10 | 20 30 | K ohm
On-State Electrical Charasteristics @ T, = 25°C (unless otherwise specified)
Parameter Min | Typ| Max] Unit Conditions Fig
1.2 1 1.40 lo=TA Vg =45V
Vezon) | Collector-to-Emitter Saturation 1351 1.55] vV [lg=10A Vg==45V 1
Voltage 1.35] 1.55 | = 10A, Ve = 4.5V, Te= -40°C 2
151 1.7 | ¢ = 144, Ve = 5.0V, Te= 40°C 4
1.55] 1.75 lg = 14A Vg = 5.0V
16| 1.8 | e = 14A, Vge = 5.0V, Te=150°C
Veem |Gate Threshold Voltage 13[18] 22 V  [Vee=Ves, lc=1mA T.=25C 3,5
0.75 1.3 Vee = Vge, | = 1mA, T=150°C 8
Jrs Transconductance 10 | 15 | 19 S [Vee=25V, Ic=10A, Tc=25°C
l g Collector Current 20 A |[Vee=10V. Ve =4 5Y
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Switching Characteristics @ T, = 25°C

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

unless otherwise specified)

Parameter Min| Typ| Max| Unit Conditions Fig
Qg Total Gate charge 27 | ¢ =10A, Vee=12Y, Vee=5V T
o zate - Emitter Charge 258 nC |l e =10A, V=12V, V=8V 15
Qg |Gate - Collector Charge 10 I c=10A, Veg=12V, V=50V
t gion) | Tum - on delay time 06| 09]1.35 Wee=0Y, Re=1K ohm, L=1mH, V==14V 12
t; Rise time 16 28] 4 s |Vee=8Y, Re=1K ohm, L=1mH, V==14V 14
t gloff) | Tum - off delay time 37| 6 g3 Vge=8V, Rg=1K ohm, L=1mH, V=300V
|C g Input Capacitance A50 ] 825 Wee=0V, Voe=28V_ I=IMH z
|C gec | Output Capacitance 100 ) 150 pF  [Wee=0W, V=25V, f=1IMH = 6
C res  |Reverse Transfer Capacitance 12 ] 18 V=0V, Vee=25Y, I=1IM H z
25 L=0.7m H, To=25°C
I Self-Clamped 15.5 A [L=22mH Te=25°C g
Inductive Switching Current 1" L=4.7m H, Te=25°C 10
16 L=1.8m H, T.=150"C 13
L=4.7m H, Te=150"C 14
L=8.Tm H, Te=150°C
T, =150"C,
t=c Short Circuit Withstand Time 120 ps |Vee =16, L=10pH 14

R . = 1K ohm, Vae = 5V

434
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DRIVER FULL BRIDGE L297 STEP MOTTOR CONTROLLER

L298N 4A 48 V
L293 1A 4,5 a 36V

L298 Step motor controller para operar junto com o L298
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L293 4,5 A 36 V 1A 2A DE PICO 4 AMP

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

A

i

FUNCTION TABLE
(each driver)
INPUTST OUTPUT
A EN ¥
H H H
L H L
X L z

HEAT SNk anD [ (]

H = high level, L = low level, X = imelevant,
Z = high impedance (off)
T In the thermal shutdown miode, the output is

in the high-impedance state. regardless of
the input levels.

GROUND _ [}

L233 ... N OR NE PACKAGE
L2330 . . . NE PACKAGE

{TOF VIEW)
1.2EN [] 1 ~ 16 [] Voot
14z i5[] 44
v []2 14]] 4v
4 13]] | HEAT SINK AND
5 12]] [ GROUND
v |8 1] =y
2 |7 0] 2
vees [8 o[l 3.4eN

434
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L298 40V 4A EM PONTE

ouTi ouT2 +¥g ouT3 ouTs
Q Q WOnF ? [s]
2 3 & i} I

DK<

1 2 3 &
int Iné
o—i3 2L O

1O > !
In2 In3
Cr L "W B
g‘ [ " EnB
1 Y —©
SENSE AD—+ B _L SENSE B |

I-E”L 5

Rsp

¢

SN |

&

Multiwatt15

&

15
14
13
12
11
10

—= R W dE M @ e m D

Z TAB CONNECTED TO PIN 8

434

CURRENT SENSING B
OUTPUT 4

OuUTPUT 2

INFUT 4

EMAELEE

INFUT 3

LOGIC SUPPLY VOLTAGE Vaa
GND

INPUT 2

ENABLE A

INPUT 1

SUPPLY VOLTAGE V
QUTPUT 2

QUTPUT 1

CURRENT SENSING A
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297 STEP MOTOR CONTROLLER

TWO PHASE EBIPOLAR STEFPPER MOTOR CONTROL CIRCUIT

36V
-]
LE210

¥
AL
G
1—.!—5-
‘ b—g
| .E',
|

mfl‘;ﬁh’ F L] [F A
kel [ -
CLOCK B | 'y
L
——ll B [ e L [ | "ﬂ
H&LEAFOLL
— ] [ ) S - TEPPER
__ L297 zsen |l L aoToR
RESET 3 (U 17 ,3| | i WINDINGS
TR
ENABLE | N (L | I I?]I
— s
Yret | % P LR " 'lt"' I
1 ]
LI I I I | ] os| nel o1l os :
i L SENSE! | &
|
L SEMSEZ —a -
COmMI A # HOME
SYHLC, L-SBahiL
(R | |Rsz

R Ag, =050
o0 te D8 - ZA FAST DIODES
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L2971

L297D

11

|
| B
|
] cwrcow
] osc
| e
| sews
] sewsz
I
] conrro

BLOCK DIAGRAM (L297/1 - L297D)

Vg, A INWHl B C INWZ D
T g 0 9 0 0 O
. L
HALF iFLULL
STEP s OENABLE
QUTRUT +OGKC
REGET O-— —- ———— ~{tRansLaTOR 0 CONTROL
DIRECTION
wwrcew) O e o
3
r 53
J— o | FFI FF2
_ ::]: O SYNC
o5¢
J) O O & -3
GND SENS | Vet SENSZ 05¢
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HALF STEP MODE
Half step mode is selected by a high level on the HALF/FULL input.

1001 1000 A j t 1
2 4 : o0 s ™1 :
Qo | 2 ‘ & |00 o I' —I |_—l-
oo E-——-{l_l-—-ih o 1 |
HOME 010 ond
INA 1 |_] _L_j' l_
L L] I

434
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NORMAL DRIVE MODE

Normal drive mode (also called "two-phase-on" drive) is selected by a low level on the HALF/FULL input
when the translator is at an odd numbered state (1, 3, 5 or 7). In this mode the INH1 and INHZ2 outputs

remain high throughout.

3 & 5

D o o e = o o —— i —— O

3-3047

434
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Exemplo de motor de passo:

5y IInfF oy

¥s 12v

g

cew |2 %
CwiCCw £ 2
CLOCK '8 6
RALFIFULL
"

3 L297
RESE 20 9
ENABLE 0
Yrot sns2

" sns1 81—
N3 13 %
GND GND

SYNC,

CONTROg m

0o
r—

HALE gLl Eﬁr:”“:”w“ i

o [ ® loed 7 °
1% e R & s T .
mm&fbﬁdo1o.1ooo.1o10.oo1o.oﬂo.ou» = LJ J g 5=
Ll = | J g S |

e pre—— ’#—84
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JFET

BF245 VP=2,4V IDSS=24 mA
2N5457/58/59 ta na lista
MPF102 VHFAMPLIFIER VGSOFF=-8V  |Yfs|=2000 a 7500 umhos ciss 7pf
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LISTA CANAL N

[Pl R | s Lo e | @
Deviee “f°(V) |.50F ':zﬂ (Mo} @1} (b0} 1} (or} | oy | (B8 RO =Tk . pyging B
© .| Min (V1| (na} 7= Max | Max A —t . ;2199'07\\\
14 o Min [ (MHz) [ Max) (WH2)| 2| Max| (ki) |- W,
8| 4 T0-52(94) 5
6 (15 1 | 4 | 400 (100|400 | 4 |09 4 400 |TO-72
6 (15 1 | 4| 400 [100| 400 | 4 [oa| 400 | T0-92(92) .<>
B (15| 1 | 4 | 400 (100 400 | 4 | 09| 4 400 |TO-236° k
6 [15] 10 4 | 400 |100| 400 | 45| 10| 4 400 - | T0-92(87)
4 |15 10 |25 400 |[100| 400 | 45 |10/} 4 400 |T0-92(97) wejse-0T 2d
8 |15/ 10| 4 | 400 [150] 400 | 45| 10| 4 400 |TO-92(97)
6 (10] 1 |55| 450 |400| 450 | 5 [ 12| 35 | 450 |TO-72
3 (15)10)25| 100 |75 | 100 | 5 | 1 | 3 100 |TO-92(92)
3015/ 10 (25100 (75|00 | 5 [ 1] 3 100 |T0-236"
4 115|10 [ 3 | 400 [100] 400 | 5 |1 | a4 400 |T0-92(92)
4 [15)10 | 3 | 400 |100) 400 | 5 | 1 | 4 400 |TO-236"
6 |15/ 10 | 35| 400 {t00| 400 | 5 | 1 4 400 |T0-92(32)
6 15|10 | 35| 400 (00| 400 | 5 | 1 | 4 400 |T0-236*
715|100 3 | 100 (150 100 | 6 | 2 | s 100 |T0-82(87)
6 (1510 3 | 100 125 100 | § | 2 | 5 100 |T0-92{37)
5 |15/100] 3 | 100 J1o0|l o0 | 5 | 2 | 5 100 |T0-92(37)
45f15/100| 1 | 100 {75100 | 6 | 2 | 5 100 |T0-92(87)
3 |15|100) 1 [ 100 (50| 100 | 6 | 2| 5 100 |T0-32(57)
6 [10] 1 | 45| 0001 200]0001) 55| 1.7 T0-92(92)
6 15| 1 [t4.2] 400 |80 | 100 T0-236*
& (15| 1 [ta2] 400 |80 100 T0-92(32) b2}
3 [15| 1 [t3.0] 400 |t80| 100 T0-92(32) N
3 [15] 1 30| 400 |0 100 T0-236" , °
4 (10 1 |10 |0.001|150{0001| 75 ] 25 T0-236" tgg_sfg;]
4 |10 1 | 10 |oo01|150|0001| 7.5 | 25 T0-92(92)
6510 1 | 8 |0.001|150|0.001| 75| 25 TO-235*
6510 1 | 8 |0001|150(0.001| 75| 25 TO-92(92)
4 |10| 1 [10}0001|150] 100 | 5 |25 TO-52
6 (10| 1 [ 10000 |150] 100 | 5 | 25 TO-52
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BF245

ON Semiconductor™

JFET VHF/UHF Amplifiers

N-Channel — Depletion

BF245A
BF245B

MAXIMUM RATINGS
Rating Symbol Value Unit
Drain—Source Voltage Vos +30 Vdc
Drain—Gate Voltage VDG 30 Vdc
Gate—Source Voltage Vas 30 Vdc
Drain Current In 100 mAdc
Forward Gate Current Igin 10 mAdc
Total Device Dissipation @ Ta = 25°C PD 350 mi
Derate above 25°C 28 mwrec
Storage Channel Temperature Range Tsig —65 10 +150 "C
3 DRAN
1
GATE
STYLE 23 2 SOURCE

BF244A, BF244B
CASE 2911, STYLE 22
TO-92 (TO-226AA)

BF245, BF245A,
BF2458, BF245C
CASE 29-11, STYLE 23
TO-92 (TO-226AA)
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ELECTRICAL CHARACTERISTICS (Tp, = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Gate—Source Breakdown Voltage V(BR)GSS 30 — — Vdc
(lg =1.0pAde, Vps =0)
Gate—Source Ves Vdc
{Vps = 15 Vdc, Ip = 200 pAdc) BF245(1) 0.4 — 75
BF245A, BF244A(2) 0.4 — 22
BF245B, BF244B 16 — 38
BF245C 32 — 75
Gate—Source Cutoff Voltage VGs(off) 05 — 8.0 Vdc
(¥pg = 15 Vdc, Ip = 10 nAdc)
Gate Reverse Curmrent lgess — — 50 nAdc
(Vgg =20 Vde, Vpg =0)
ON CHARACTERISTICS
Zero—Gate—Voltage Drain Current Inss mAdc
(Vpsg = 15 Vdc, Vg = 0) BF245(1) 20 — 25
BF245A, BF244A(2) 2.0 — 6.5
BF245B, BF244B 6.0 — 15
BF245C 12 — 25

1. On orders against the BF245, any or all subgroups might be shipped.
2. 0On orders against the BF244A, any or all subgroups might be shipped.
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BF245A BF245B

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted) (Continued)

Characteristic Symbol Min Typ Max Unit
SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admittance (Vpg = 15 Vdc, Vgg =0, f= 1.0 kHz) I | 30 — 65 | mmhos
Output Admitiance (Vpg =15Vde, Vg =0, f=1.0 kHz) |‘r'95 | — 40 — pmhos
Forward Transfer Admittance (Vpg = 15 Vde, Vg = 0, f = 200 MHz) s | — 56 — mmhos
Reverse Transfer Admittance {(Vpg =15 Vdc, Vgg =0, = 200 MHz) Y | — 1.0 — mmhos
Input Capacitance (Vps = 20 Vdc, Vg = 1.0 Vdc) Cigs — 30 — pF
Reverse Transfer Capacitance (Wpsg = 20 Vdc, Vg = 1.0 Vde, f= 1.0 MHz) Crss — 0.7 — pF
Qutput Capacitance (Vpsg =20 Vdc, Vg = 1.0 Vdc, = 1.0 MHz) Coss — 0.9 — pF
Cut—off Frequency(3) (Vpsg = 15 Vdc, Vg = 0) Fryfs) — 700 — MHz

3. The frequency at which gfg is 0.7 of its value at 1 kHz.
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2N5457/2N5459 JFET MUITO USADO PELOS AMERICANOS

2N5457 - 2N5459

PIN CONFIGURATION

5010

Uso geral muito usado pelos americanos
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MPF-102 VHF AMPLIFIER

CASE 29-04, STYLE 5
TO-92 (TO-226AA)

GATE

1 DRAIN

)

2 S0URCE
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DIGITAL
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NiVEIS DE TENSAO TTL CMOS

5-V TTL
Standard TTL: ABT,
AHCT, HCT, ACT,
bipolar, LVIT, LVAT

+50V 50V

+2.5V 2,7V

+0.8V
+00V :813vv

5-V CMOS
Rail-to-Rail 5 V
HC, AHC, AC, LV-A
LVIT, LvAT

+50V

+3,0v

+1,5v

00V

3.3-VLVTTL
LVT, LVIT, LV4T,
LVC, ALVC, AUP,

LV-A, ALVT

+3,3

v

+2,4v

88

V
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LISTA DAS PORTAS LOGICAS TTL MAIS USADAS
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TCRMINAL DIAGRAMS
Top View
cLock T 6 ¥ao
CLOCK IMHIEIT 2 15 BMESET
|
COUNT |o |1 ]|2]3 4|5 el7|8|9lo]i]|2]3
‘L '|_r|_r|_r|_‘|_r\_r|_n_r|_r\_n_r|_r|_r\_r|_
RESET -—I
' cLOCK
INHIBIT I |
DISPLAY
ENABLE IN -
DISPLAY
ENABLEOUT —
B e I I
Fur b L1 1 |
c
L_J W
o e B ey I
- EE I
; I—I I
g L1 ] I
C RRY QUT 1
UNGATED
"C' SEG, - LI
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Exemplo de aplicacao.
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& p— [ L]
- 1]
c
L THR iz ' ' s M
B £ 1e0nL
2 RS 4] 8 9
™ KA = 32,F A L
[ (1] 5
s " 14 pEG co bm DISPAY 7 SEGEJTOS
cHi I‘

- 2 1 uH wes - CATa PO cOMUM
L o, vas us
l
L 8  cpasre
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Contador C“%irl‘-h'l ?SE-%HE.V'{B'& com 4016

YOUTUBE:

CD4013 DUAL D F-F CMOS
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”nua
boy
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9 12 =
02 Q2
cLoomg ] F7F2] 13 o
resev, |

B4 JhudR

CD40138
FUNCTIONAL DIAGRAM

TRUTH TABLE

s 0 R 3 0 0
_/'10 0 ogu !
_/'Il-n'ulilu
ke 0 06 [
X X ' 6 0

X X 0 1 1 8

X Xt 1 1]

LOGIC O LOW
LOGIC [ = HIGH
A . | EVEL CHANGE
X+ DON'T CARE

N{N)1 FFI/FF2 TERMINAL
ASSIGNMENTS

PORTAS LOGICAS DA FAMILIA CMOS MAIS COMUNS

cD4o01 cb 4o

Co4oe cp4o)

434

Gl —4 19 4 — ¥pp
ai—2 13 p— 92
CLOCK)I — 3 12— Q2
RESETt —{ 4 1l p— CLOCK 2
ol —9% 1Q b= RESET2
SET| —{ 6 99— D2
Vg5 —3 7 8 }— SET2
TOP VIEW .
’ 92CS5-24455R

TERMINAL ASSIGNMENT
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CD4069UB Functional Diagram

—— E—L
-] L2 =it "
n_'@ e -'—’:D*'_ -
vas Xl FTF = I
Vss
STLS-T 4 TER 92CT-T4TEY SELL- ETEEY
CDA001B . cosome
FUNCTIONAL DIAGRAM FUNCTIONAL DIAGRAM FUNCTIONAL DIAGRAM
0
CD4070B CD40778 cD40R
1 ' ankw e
=Bk - e
— _2 = [ p— LLE_—-
8 2 .
5 5 =Y [
C — 4 C — 4 K 4 " i
D B — K D _ﬁ - " welF u
: ; 18 @
2ED e D R
F ol — | e
12 G 12 RS RFELT R v"l t
G — i
A3 jD_ﬂ Mol m_ﬂ u cpaos1e TEeaaanee
H ] FUNCTIONAL DIAGRAM FUNCTIONAL DIAGRAM

BATERIAS PILHAS
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TIPOS DE PILHAS

Fun fact: AAAA ("quadruple-A") cells exist, too, and they're tiny. As my daughter
says, "the smaller the battery, the longer it screams.”

nat
i

11E3vUNa

VLN

BRER M3l b

vuLan
AT
vaLn

vuLmn

PP3
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2N2646 2N2647UNIJUNCAO

434

1= 9 I "=y
BOCﬂ Semiconductor COI‘I] (BSC) *ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)
. . 2N2646 Charactaristic Symbol Min | Typ | Max | Unit
PN Unijunction Transistors 2N2647 RS T——T— . B
Silicon PN Unijunction Transistors (Va2gj = 10 ¥), Note 1 2N2646 0.56 - 0.76
) st 2N2647 0.68 — 0.82
I ircuits and
e e o . e et s T e
® Low Peak Paint Curront — 2 A g:;x)A - PN USTs (VBzg1 = 3V. I = 0}
@ Low Emitter Reverse Currant — 200 - Interbase Reslstance Temperature Cosfficient o a1 — 08 | wrc
o Passivated Surface for Reliability and Uniformity (Vazg1 = 3V, g = 0, Tp = —B5°C to +126°C) BB
o Ernitter Saturation Veitage VEB1(sat) - 35 — Volts
"_=® {(VBzn1 = 10V, Ig = 60 mA), Note 2
o Modulated Interbase Current 182{mod) —- 15 — mA
{Vgzm1 = 10V, Ig = 50 mA}
Emittar Reverse Current lgaz0 - : Py
{Vgze = 30V, Ig1 = 0} 2N2646 . - 0.008 12
_ 2N2647 — | o005 | 02
Peak Point Emitter Current Ip BA
(VBzB1 = 26 V) 2N2646 - 1 5
CASE 22401 | 2N2647 — 1 2
s Valley Point Current Iy ) mA
{Vp2g1 = 20V, Rg2 = 100 ohms), Note 2 2N2646 4 8 —_
2N2647 8 10 18 R
Base-One Peak Pulse Voltage ) Vos1 Volts
(Note 3, Figure 3} 2N2646 3 B —_
2N2647 8 7 —_—
*MAXIMUM RATINGS (Ta = 26°C unless otherwise noted.)
Rating Symhol Value Unlt
Power Dissipation, Note 1 ) P 300 mw
AMS Emitter Current IE(RMS) 50 mA
Paak Pulse Emitter Current, Note 2 ig 2 ) Amps
Emitter Reverse Voltage Vgzg 30 Volts
Interbase Vollage Va1 3 Valts
Operating Junction Temperatura Range Ty —-65t0 +125 °C
Storage Temperature Range _TE!F —86 to + 160 ‘c
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RELE DE ESTADO SOLIDO TRIFASICO (SSR)

Relé Estado Sdlido Trifasico Ssr 60a + Dissipador + Cooler
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TEMPORIZADORES
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TEMPORIZADOR 555

MAS555...0 OR P PACKAGE
MES55...D, P, PS, OR PW PACKAGE
5A555...0 OR P PACKAGE
SE555...D, JG, OR P PACKAGE

(TOP VIEW)
GNDI]| 1 - 8] Ve
TRIG[| 2 7[] DISCH
ouT[] 2 5[] THRES
RESET[| 4 5[] CONT

FUNCTIONAL BLOCK DIAGRAM

Vee RESET
8 CONT 4
5
>
<
6 R1
THRES 3
R 1ib—e— ouT
s
TRIG ———
-
3 |
1 ;_ 7 piscH
7
GND

A.  Pin numbers shown are for the D, JG, P, PS, and PW packages.
B. RESET can ovemride TRIG, which can overide THRES.
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Monostable Operation

For monostable operation, any of these timers can be connected as shown in Figure 9. If the output is low,
application of a negative-going pulse to the trigger (TRIG) sets the flip-flop (Q goes low), drives the output high,
and turns off Q1. Capacitor C then i1s charged through R, until the voltage across the capacitor reaches the
threshold voltage of the threshold (THRES) input. If TRIG has returned to a high level, the output of the threshold
comparator resets the flip-flop (Q goes high), drives the output low, and discharges C through Q1.

Vee
(BVto15V)

CONT Vee < Ry

4 RESET
Y piscH ;
ouT Qutput

THRES
Input TRIG

GND
T 1L

Pin numbers shown are for the D, JG, P, PS, and PW packages.

Figure 9. Circuit for Monostable Operation

Monostable operation is initiated when TRIG voltage falls below the trigger threshold. Once initiated, the
seguence ends only if TRIG is high for at least 10 ps before the end of the timing interval. When the trigger is
grounded, the comparator storage time can be as long as 10 ps, which limits the minimum monostable pulse
width to 10 ps. Because of the threshold level and saturation voltage of Q1, the output pulse duration is
approximately t, = 1.1R,C. Figure 11 is a plot of the time constant for various values of R, and C. The threshald
levels and charge rates both are directly proportional to the supply voltage, V-c. The timing interval is, therefore,
independent of the supply voltage, so long as the supply voltage is constant during the time interval.

Applying a negative-going trigger pulse simultaneously to RESET and TRIG duning the timing interval discharges
C and reinitiates the cycle, commencing on the positive edge of the reset pulse. The output is held low as long
as the reset pulse is low. To prevent false triggering, when RESET is not used, it should be connected to Vec.

Voltage = 2 Vidiv

1071

1072

1073

ty — Output Pulse Duration - s

AN

104

10°5

434

T T T
Ra=9.1KQ

™ € =0.01pF
L R =1kQ
See Figure 9
I Il | I
1] 1] 1]
Input Voltage
Output Voltage

/1 /| Vil /]
[ / / /

 Capacitor Voltage

Time — 0.1 msidiv

Figure 10. Typical Monostable Waveforms

|
Ra=10MQ |

Ra=1

e
pea4
ad

>( Ra= 100 k)
Ra=10 kO

PR

~— Ra=1kQ

0.001 0.01 0.1 1 10 100

C - Capacitance — pF

Figure 11. Output Pulse Duration vs Capacitance
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Astable Operation

As shown in Figure 12, adding a second resistor, Ry, to the circuit of Figure 9 and connecting the trigger input to
the threshold input causes the timer to self-trigger and run as a multivibrator. The capacitor C charges through
F. and Rg and then discharges through Rg only. Therefore, the duty cycle is controlled by the values of Ry and
Rg.
This astable connection results in capacitor C charging and discharging between the threshold-voltage level
(#0.67 % Vo) and the trigger-voltage level (20.33 % Vo). As in the monostable circuit, charge and discharge
times (and, therefore, the frequency and duty cycle) are independent of the supply voltage.
Veo T T T T T
Ra =5 ki Ri=1ka

BVio15V) - Rg=3kQ  See Figure 12

C=015puF

0.01 UF _L
Open =

=
Ra g [see Note A) | 5 E
9 CONT " : -
4 cC ;:- Ry ;
ARESET 2

7
Ti DISCH 3 %
Rg g 6 ouT COutput -

THRES ty, — ¥

%ETRIG " M— | Output Voltage

GND

e T ZANZANZaNza
i - /Y I VIV N

Pin numbers shown are for the D, JG, P, PS, and PW packages. Capacitor Voltage
NOTE A: Decoupling CONT voltage to ground with a capacitor can | | | | |
improve operation. This should be evaluated for individual

applications.
Figure 12. Circuit for Astable Operation Figure 13. Typical Astable Waveforms

Time — 0.5 ms/div
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Figure 12 shows typical waveforms generated during astable operation. The output high-level duration ty and

low-level duration t can be calculated as follows:
tH = 0.693 (RA + RBJ C

t, = 0.693 {RE‘-} C
Other useful relationships are shown below.

period = t,, +t, = 0.693 (R, + 2Rg) C

1.44
frequency '[R,q T ERBJ c

)

Qutput dnver duty cycle = -

f = Free-Running Frequency - Hz

Output waveform duty cycle
L I - N
tH + tL RA + 2R

Low-to-highrato = — =

100 k

I I
—Rp+2Rg=1kQ

J—RA*'ERE:WH?

|
Ra+2 Rg =100 ki}

10k

1k

100

/S

S NOAL
/A

10

a%ravs
Wi

Ra+2Rg=1Mil

>//
///l

|
Ra+2Rg =10 ML

0.1
0.001 0.01 0.1 1

C - Capacitance - uF

0 100

Figure 14. Free-Running Frequency
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Pulse-Width Modulation

The operation of the timer can be modified by modulating the internal threshold and trigger voltages, which is
accomplished by applying an external voltage (or current) to CONT. Figure 18 shows a circuit for pulse-width
modulation. A continuous input pulse train triggers the monostable circuit, and a control signal modulates the
threshold voltage. Figure 19 shows the resulting output pulse-width modulation. While a sine-wave modulation
signal is shown, any wave shape could be used.

Voo (B Vo 15 V) R_p:,=3|k£l T
5 C=002uF 7
I Ry =1k} |
See Figure 18
R :; :; Ra L~ h\""h..
RESET  Vg¢ 3 l Modulation Input Voltage =
Clock _2 |10\ ouT - Output
Input & I I I "
oiscu |- ~ UUHL Jgnpugupl [
I
Modulation 2 Clock Input Voltage
Input — CONT G k:: ] ] |
(see Note A) THRES =] I I I
GND = I I I
1 = C
J__ — — L — l _ = - l - _ — —
- - Outpuf Voltage | —
Pin numbers shown are for the D, JG, P, PS5, and PW packages. . A;‘
NOTE A: The modulating signal can be direct or capacitively coupled r
o CONT. For direct coupling, the effects of modulation source e B -t
voltage and impedance on the bias of the timer should be Ca||:ra~:|t~|}r "-"DIHEEIEI-‘
considered.
Time - 0.5 ms/div
Figure 18. Circuit for Pulse-Width Modulation Figure 19. Pulse-Width-Modulation Waveforms

306




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

Pulse-Position Modulation

As shown in Figure 20, any of these timers can be used as a pulse-position modulator. This application
modulates the threshold voltage and, thereby, the time delay, of a free-running oscillator. Figure 21 shows a
triangular-wave modulation signal for such a circuit; however, any wave shape could be used.

I I
Vee (5V to 15 V) Rﬂ=3L£1
. Rg =500 10}
T RL =1k
See Figure 20
< < /"
4 8 R < g Ra ff/ \‘1\ f/ \R\
RESET W
2 CC{}UT > T Cutput % \/
TRIG ﬁ Modulation Input Voltage
]
DISCH 7 2‘
Modulation & B
Input 2] CONT 6 c_:.’ Re s
(see Note A) THRES
]

Cutput Voltage

— C
[ | /Ipd 4
Pin numbers shown are for the D, JG, F, PS5, and PW packages. M VVM

NOTE A: The modulating signal can be direct or capacitively coupled ) cﬂl':,acimr ‘l.mltla ge o
to CONT. For direct coupling, the effects of modulation | | |
source voltage and impedance on the bias of the timer
should be considerad.

|||—§
4

Time - 0.1 ms/div

Figure 20. Circuit for Pulse-Position Modulation Figure 21. Pulse-Position-Modulation Waveforms
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OPTO
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OPTO-ACOPLADOR 4N25/4N25A/4N26/4N27/4N28

SCHEMATIC

10 (16
0 ‘x

10— 4

ey |

FIM 1. LED ANCDE

2. LED CATHOD
3. NC

4. EMITTER

5. COLLECTOR
6. BASE

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

| Rating | Symbol | Value | Unit |
INPUT LED
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Tg = 25°C Po 120 i
with Negligible Power in Output Detector
Derate above 25°C 1.41 mwW/C
OUTPUT TRANSISTOR
Collector—Emitter Violtage VeED 30 Volts
Emitter—Collector Voltage VECO 7 Volts
Collector—Base Voltage Veeo 70 Volts
Collector Current — Continuous I 150 mA
Detector Power Dissipation @ T = 25°C Fo 150 mWW
with Negligible Power in Input LED
Derate above 25°C 1.76 mwW/C
TOTAL DEVICE
Isolation Surge Voltage(1) ViSO 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Ta = 25°C Fo 250 mWW
Derate above 25°C 2.04 mwW/”C
Ambient Operating Temperature Range(2) Ta, —55 to +100 °C
Storage Temperature Rangel2) Tstg —55to +150 °C
Soldering Temperature (10 sec, 1/16" from case) TL 260 °C

434

309




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

4N25 4N25A 4N26 4N27 4N28

ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)(1)

Characteristic Symbol Min Typl1) Max Unit
INPUT LED
Forward Voltage (I = 10 mA) Ta = 25°C VE — 1.15 15 Volts
Ta =-55°C — 1.3 —
Ta = 100°C — 1.05 —
Reverse Leakage Cument (Vg = 3 V) =] — — 100 LA
Capacitance (VW =0V, f=1 MHz) CyJ — 18 — pF
QUTPUT TRANSISTOR
Collector—Emitter Dark Current AN25,25A.26 27 lcEO — 1 50 nA
VMee=10V, Ty =25°C 4N28 — 1 100
(Vce =10V, Ta =100°C) All Devices ICEO — 1 — A
Collector—Base Dark Current (Vg = 10V) lcBO — 0.2 — nA
Collector—Emitter Breakdown Voltage (I = 1 mA) VIBRICED a0 45 — Volts
Collector—Base Breakdown Voltage (I = 100 pA) VIBRICBO 70 100 — Volts
Emitter—Collector Breakdown Voltage (Ig = 100 pA) VIBRIECO T 7.8 — Volts
DC Current Gain (I =2 mA, Vo =5 V) hFe — 500 — —
Collector-Emitter Capacitance (f=1 MHz, Vo =0) CrE — T — pF
Collector—Base Capacitance (f = 1 MHz, Veg = 0) Crp — 19 — pF
Emitter—Base Capacitance (f= 1 MHz, Vgg =0) Ceg — 9 — pF
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COUPLED
Output Collector Current (I = 10 mA, Vog = 10V) Ic (CTR)(2) mA (%)
4N25,25A 26 2 (20) 7 (70) —
4N2T 28 1(10) 5 (50) —
Collector—-Emitter Saturation Voltage (Il = 2 mA, IF = 50 mA) VCE(sat) — 015 0.5 Volts
Tum-0On Time (IF = 10 mA, Voo = 10 V, R = 100 )(3) tan — 2.8 — us
Tum—Off Time {IF = 10 mA, Voo = 10V, R = 100 0)3) toff — 45 — us
Rise Time (Ip = 10 mA, Voo = 10 V, Ry = 100 ()(3) tr — 1.2 — us
Fall Time (I = 10 mA, Ve = 10V, Ry = 100 ()(3) s — 13 — us
Isolation Voltage (f = 60 Hz, t = 1 sec)l4) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 v)(4) RisD 101 — — Q
Isolation Capacitance (V =0V, f= 1 MHz){4) Cls0 — 0.2 — pF

1. Always design to the specified minimumfmaximum electrical limits (where applicable).

2. Current Transfer Ratio (CTR) = Ioflg x 100%.

3. For test circuit setup and waveforms, refer to Figure 11.
4. For this test, Pins 1 and 2 are common, and Pins 4, 5 and & are common.

Se alimentar o LED com 10mA, no 4N25 a saida sera de 20Ma

434
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DIODO SIDAC SERIE KOOO LITTELFUSE

Dimensions — DO-15 (G Package)

) Millimeters
Dimension
1 o Wax Min
LN
T D 0120 0.140 3.048 3.556
L G L G 0235 0270 ] 5959 5.858
L 1.000 25.400

Product Selector

Part Numbear

K220G 200V 230V 1800 DO-15
K2amG 220V 2580V 190V D015
K2501G 240V 28av 200V D015
K360G 3a0v 3aav xrov D015

Onde comprar:https://produto.mercadolivre.com.br/MLB-3065555182-diodo-sidac-k220g-littelfuse-
_JM#position=7&search_layout=stack&type=itemé&tracking id=d20dc5e3-9686-4e31-85f7-32db44dd2f9%e

434

313



https://produto.mercadolivre.com.br/MLB-3065555182-diodo-sidac-k220g-littelfuse-_JM#position=7&search_layout=stack&type=item&tracking_id=d20dc5e3-9686-4e31-85f7-32db44dd2f9e
https://produto.mercadolivre.com.br/MLB-3065555182-diodo-sidac-k220g-littelfuse-_JM#position=7&search_layout=stack&type=item&tracking_id=d20dc5e3-9686-4e31-85f7-32db44dd2f9e

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

434

Part No. lr(rms) Vorm Veo lorm leo Iy
{10} (B)(T)(B) (1) (2) (3)(4)
[
uee
| tab
Type |
[ %
| Pin 1 Pin 3
! Pin 2
TO-92 DO-15% Fanee DO-214
TO-202 Amps Volts Volts pAmps | pAmps mAmps
See “Package Dimensions™ section for variations. (9) WA MIMN MIMN A WA MAX TYP MAX
KOS00ETO KO900G KO0900s 1 =70 79 a7 5 10 G0 150
K1050ET0 K1050G K1050%8 1 30 95 113 h 10 G0 150
K1100ETD K1100G K11008 1 +30 104 118 h 10 60 150
KAZ200ET0 K1200G K12008 1 =00 110 125 5 10 G0 150
K1300ETO K1300G K13008 1 30 120 138 h 10 G0 150
K1400ET0 K14000G K14008 1 +30 130 146 5 10 60 150
K1500ET0O K1500G K15008 1 30 140 170 h 10 60 150
K2000ET0O K2000G K2000F1 K20008 1 +180 190 215 5 10 G0 150
K2200ET0 K22000G K2200F1 K22008 1 +180 205 230 5 10 60 150
K2400ET0 K24000G K2400F1 K24008 1 +190 220 250 h 10 60 150
K2401F1 (11) +190 220 250 5 10 G0 150
K2500ET0 K2500G K2500F1 K25008 1 +200 240 280 5 10 60 150
K3000F1 1 +200 270 330 5 10 G0 150
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SIDACTOR SIDAC LITTELFUSE SERIE P0000

SIDACtor® Device
¥4 Littelfuse

T0O-92 SIDACtor solid state protection devices protect telecommunications equipment such
—N— as modems, line cards, and CPE (telephones, answering machines, and fax machines).

SIDACtor devices enable equipment to comply with various regulatory requirements
including GR 1089, ITU K.20, K21 and K 45, IEC 60950, UL 60950, and TIA-968-A

(formerly known as FCC Part 68). i

Electrical Parameters E

Part Vorm Ve Vr lprm Is b g

Number * Volts Volis Volts pAmps mAmps Amps -
POOSOE_L 3] 25 4 L] 800 22 50
PO300E_L 25 40 4 L] 800 22 50
POG40E_L 58 77 4 5 800 22 150
POT20E_L 65 88 4 5 800 22 150
PO900E_L 75 98 4 5 800 22 150
P1100E_L an 130 4 5 800 22 150
P1300E_L 120 160 4 L] 800 22 150
P1500E_L 140 180 4 h 800 22 150
P1800E_L 170 220 4 L] 800 22 150
P2300E_L 190 260 4 5 800 22 150
P2600E_L 220 300 4 L] 800 22 150
P3100E_L 275 350 4 5 800 22 150
P3500E_L 320 400 4 L] 800 22 150

Onde comprar:
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https://produto.mercadolivre.com.br/MLB-2044642855-tiristor-sidac-p3100ealrp2-to-92-2-_JM#position=4&search_layout=stack&type=item&tracking_id=6e999ec4-526a-4ae2-9c5c-8eb27589f7d9
https://produto.mercadolivre.com.br/MLB-2044642855-tiristor-sidac-p3100ealrp2-to-92-2-_JM#position=4&search_layout=stack&type=item&tracking_id=6e999ec4-526a-4ae2-9c5c-8eb27589f7d9
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T10A S/IDACtor® Device
¥4 Littelfuse

intended for cost-sensitive telecommunication applications. This T10 SIDACtor series
enables equipment to comply with various regulatory requirements including GR 1089, ITU
K20, K21, and K45, IEC 60950, UL 60950, and TIA-968-A (formerly known as FCC

Part 68).

F The bi-directional T10A devices are a through-hole technology SIDACtor protector. It is

Electrical Parameters

Part Voru @ 5 pA Vs V1 Is In pF
Number * Volts Volis Volts mAmps mAmps TYP

T10AD60B 58 a0 4 800 120 50
T10A0G0E 58 a0 4 800 180 50
T10ADG2 &0 82 4 800 150 50
T10ADGE 65 90 4 800 150 50
T10A080B 75 120 4 800 120 43
T10ADB0E 75 120 4 800 180 43
T10A100 100 133 4 800 150 43
T10A110B 110 135 4 800 120 33
T10AT0E 110 135 4 800 160 38
T10A120 120 160 4 800 150 38
T10A130 130 173 4 800 150 38
T10A140B 140 170 4 800 120 34
T10A140E 140 170 4 800 180 34
T10A180 180 240 4 800 150 34
T10A180B 175 210 4 800 120 32
T10A180E 175 210 4 800 180 32
T10A200 200 267 4 800 150 30
T10A220 220 293 4 800 150 30
T10A220B 215 265 4 800 120 30
T10A220E 215 265 4 800 180 30
T10A240 240 320 4 800 150 30
T10AZT0 270 360 4 800 150 30
T10A270B 270 360 4 800 120 30
T10A270E 270 360 4 800 180 30

https://produto.mercadolivre.com.br/MLB-
3204374806-diodo-sidactor-t10a180e-_JM#position=7&search_layout=stack&type=itemé&tracking_id=77186c4d-872c-4609-85d0-
9246f9ef7d5a
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DISJUNTORES, TIPO E CORRENTE CURVA CARACTERISTICA

https://www.slideshare.net/akerman22/disjuntores-siemens

In Tipo
(A)  Curva C (disparo em curto-circuito 5 a 10 x In) A. Disjuntores 55X1
monopolar bipolar tripolar = Tipo
0.5 X1 105-7 55X1 205-7 X1 305-7
2 2 219 (A)  Curva B (disparo em curto-circuito 3 a 5>|In)

1 55X1 101-7 55X1 201-7 55X1 301-7 Monopolar Bipolar

2 5SX1 102-7 5SX1 202-7 58X1 302-7 6 55X1 106-6 55X1 206-6

4 55X1 104-7 55X1 204-7 55X1 304-7 10 55X1 110-6 55X1 210-6

6 55X1 106-7 55X1 206-7 55X1 306-7 13 55X1113-6 55X1213-6

10 55X1 110-7 55X1 210-7 55X1 310-7 16 35X1116-6 35X1216-6

13 55X1 113-7 55X1 213-7 55X1 313-7 o pHatileDG b

16 55X1 116-7 55X1 216-7 55X1 316-7 e 2Rl Se0 el e s
32 55X1 132-6 55X1 232-6

20 55X1 120-7 55X1 220-7 55X1 320-7 i Tipo

25 55X1 125-7 55X1 225-7 55X1 325-7

32 55X1 132-7 5SX1 232-7 55X1 332-7

40 55X1 140-7 55X1 240-7 55X1 340-7

50 55X1 150-7 55X1 250-7 55X1 350-7

63 55X1 163-7 55X1 263-7 55X1 363-7

70 55X1 170-7 55X1 270-7 55X1 370-7

80 55X1 180-1 5SX1 280-1 55X1 380-1

Nota: O disjuntor 55X1 de 80A possui somente a protecdo contra curto-circuito. Para
protecdo contra sobrecarga faz-se necessdrio a utilizacdo de um outro
.ﬁ 2o 2 &

Material retirado do catalogo de mini disjuntores da Siemens 2022
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| Curvas caracteristicas de disparo

Curvas caracteristicas

A funcao dos disjuntores termomagnéticos é a protecao dos Na representacao da figura ao lado, s3o coordenados os valores
condutores contra sobrecargas térmicas ou curto-circuitos. E de referéncia dos condutores com os disjuntores
por isso que as curvas de disparo dos disjuntores se adaptam 35 termomagnéticos. Na Norma NBR NM 60898, sao definidas as
curvas dos condutores. caracteristicas, curvas B, Ce D.
1. ¥ condigio 2. 9 condigio
= I, s I Iy = 145 x I, Deve-se cumprir para uma boa selec3o, a seguinte formula:
Vs I le<Iv<lze alémdisso, quel: < 1,45 x |k
‘n

T [1,15: T — Onde:

* |e = Corrente de projeto do circuito.

* |» = Corrente nominal do disjuntor termomagnético, nas
condicdes previstas na instalacdo.

* |z = Capacidade de conduc3o de corrente dos condutores, nas
condigdes previstas para sua instalacao.

Tempo

* 1,45 x k = Corrente de sobrecarga maxima permitida, para
uma condicao de temperatura excedita, sem que haja o
comprometimento do isolante dos condutores.

* | = Corrente convencional de n3o atuacdo na sobrecarga.

* |z = Corrente cornvencional de atuac3o na sobrecarga

* |a= Limite de folerancia do disparador

* la= Corrente convencional de n3o atuacdo no curto-circuito.

* Is = Corrente convencional de atuac3o no curto-circuito.

Intensidade
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Curva A: Para protecdo de circuitos
com semicondutores e circuitos de
medicao.

* Wao designada na NER MM 60898

Curva B: Para protecao de circuitos que
alimentam cargas com caracteristicas
predominantemente resistivas, como
lampadas incandescentes, chuveiros,
torneiras e aquecedores elétricos,
além dos circuitos de tomadas de
uso geral.

Curva C: Para protec3o de circuitos que
alimentam especificamente cargas de
natureza indutiva que apresentam
picos de corrente no momento
de ligagdo, como microondas, ar
condicionado, motores para bombas,
além de circuitos com cargas de
caracteristicas semelhantes a essas.

Curva Dx Para proteczo de circuitos que
alimentam cargas altamente indutivas
que apresentam elevados picos de
corrente no momento de ligagdo, como
grandes motores, transformadores,
além de circuitos com cargas de carac-
teristicas semelhantes a essas.
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TABELA SELECAO DE INDUTORES

320

Table 2. Inductor Selection by Manufacturer’s Part Number

Inductor Inductor

Code Value Tech 39 Schott Corp. Pulse Eng. Renco

La7 47 uH 77212 671 26980 PE-53112 RL2442

L&8 68 uH 77 262 671 26990 PE-92114 RL2443
L100 100 uH 77312 671 27000 PE-92108 RL2444
L150 150 uH TT 360 671 27010 PE-53113 RL1954
L220 220 pH 77408 671 27020 PE-52626 RL1953
L330 330 pH 77 456 G671 27030 PE-52627 RL1952
L470 470 uH * 671 27040 PE-53114 RL1951
Lsa0 680 pH 77 506 671 27050 PE-52629 RL1950
H150 150 uH 77 362 G671 27060 PE-53115 RL2445
H220 220 uH 77412 671 27070 PE-53116 RL2446
H330 330 pH 77 462 671 27080 PE-53117 RL2447
H470 470 uH * 671 27090 PE-53118 RL1961
H680 680 uH 7T 508 671 27100 PE-53119 RL1960
H1000 1000 uH 77 556 671 27110 PE-53120 RL1959
H1500 1500 puH * 671 27120 PE-53121 RL1958
H2200 2200 pH * 671 27130 PE-53122 RL2448

NOTE: *Contact Manufacturer

FONTE: Manual do LM2576
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TABELA SELECAO INDUTORES E CAPACITORES PARA CIRCUITO DE SINTONIA AM.

Capacitor for Ferrite Rod Coil for AM radio

uH pF

165 540 (270x 2)
250 330

260 330

330 270

470 180

570 155

680 140
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DISSIPADORES

Esse é o circuito basico para o uso do dissipador de calor.
PD é a poténcia no transistor, essa sera a corrente térmica nesse circuito.
RO é a resisténcia térmica.

A temperatura em cada resisténcia térmica é a tensao, o produto da
corrente térmica e da resisténcia térmica.

ROJC é a resisténcia térmica entre a juncao e o case (carcaca metalica do
transistor)

ReTc RocH RgHa

ROCH é a resisténcia térmica entre a carcaca e o dissipador, é a resisténcia

Po térmica do isolante se tiver.

ROHA ¢é a resisténcia térmica entre o dissipador e o meio ambiente.

TA é a temperatura ambiente.
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Exemplo
R = fow
A =20°
Re 3¢ RecH ReHa
313a 250

434

Vy¢o = Rgyc. I =313, 10 = 31,3y
Ven=Rgen . I =225 ,10 = 25V

VHA £ 120v- 31,3v-25v-~-20
ReHA & 4s.7 £ 437 o

1o0a

+
- + +

Po C*) Tag 120v Te TH ;h =g0v TA —
10W = 10A - - - - E’:L
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RESISTENCIA TERMICA TiPICA DOS ISOLADORES

Fonte Pomilo.

DICAS DE COMPONENTES DO PROFESSOR BAIRROS

Tabela 11.4 Valores tpicos de resisiéncia térmica entre cdpsula e disstpador

| Tipo de cipsula _ Tipo de isolador Rted (°C/W) ( Recw)
¢/ pasta s/ pasta
TQ-3 s/ isalador 0,1 03
teflon 0,7a0,8 1252145
mica 0,520.7 12215
TO - 66 of isalador 0,152 0,2 04205
mica 0,620,8 1,522,0
mylar 06208 12a14
TO - 220AB s/ isalador 032a0,5 1,5a20
mica 20a25 40a6,0

Obs.: mica ¢ mylar com espessura de 50 pm a 00 um.

TC-3 TO-56 TO-220AB

CORRECAO DOCOMPRIMENTO DISSIPADORES DA HS

434
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434

correcdo da resisténcia térmica para outros
comprimentos de dissipadores

3,50
=]
t i ]
giu 3,00 \ comprifnent
g 2,50 \
W] 2,00 10 1pm
8 el \
. L50 201pm
~ ligue agmi pmlnm: B \-..._
INDICE REMISSIVO PRETE — pertic mosmanente diponiveis w 1,00 ~— 30 thm
(cligme sobre o nome para navepar aie @ paginal VERDE = eqperamos disponibilizr em breve L ——
VERMELHO = periis indispontveis (%) 0.50
- nas piginas § a 14 encontra-se um mdice com desenhos - e it . ) ' 40 1hm
1 ek sl e . .
HSOS20  I70°0WiST . pagina 21 HS®SS0  21°CWIST . pagina 69 HS 17050 214°CWAT pagina 115 0,00
HE 1508 1R = pégina XX HS 3585 [ gina M HS 172320 10T S0 L pagina 116
s i tom o 5 e lowwe eemm s : 0 100 200 300 400 500 600 =0 pm
HS 1511 15.5°0wias 24 HS 8520 292 SO pégina 72 HS 18034 _
HS 1515 2008 “Cwis 25 HSBS20L 320 SWie HS 15013 comprimento / mm 701hm
HS 1616 5.0 0w 25 §is mass 174 O HS 19082
HS 16161 10,6 “Crwd 27 HS G4 L4 o HS 19334 LO7CIWAT
HSITI0 14,5 0w 28 HS 9555 129 Cranae HS 20855 103 ACWA 100 nm
HS 1907 19 ST 20 HS 325 216 SO HS 21015 1680w
HS 1818 134w 30 1.5 S HS 21001 145COwWer .. .
e e 11s e . el HS 10680 (LS AW Exemplo: O dissipador HS 6524 possui resisténcia 150 jnm
HS208 42 TWT 2 HS 10425 L8 SO HSZI0T 0660w térmica igual a 3,72 °C / W/ 4”. Isto quer dizer que um pedago
HS 2053 4.2 "Crwie EeY HS 104251 2.1 Wi HS 21526 107 CWia" edind . . D 200 bhm
HE 2315 10 eca aa S t0sen 58 R e medindo 4 polegadas de comprimento possui a resisténcia térmica
HS2315M 102 "CIWis 35 HS 11330 BRSO A de 3,72 °C/W. O mesmo dissipador com 40mm de comprimento
HS 2811 100 ST W™ £ HS 11432 HS 23742 05T SOOWidT . e . R . . 250 Inm
HS IS T W 37 HE 11450 HS 25040 0790w possul resistencia termica 1gual a
HSEMBO 57 CwWa ™ S 11550 HS 26574 05T OCIWes”
HE3125 6.2 "W E HS 11555 117 “CrWiar HSZTI0IG 098 SCiWia" 300 Inm
HS3232 63 TOWHT 0 HS 10960 141w HS 100000 117 20rwan 3,72 °C/W x 159 = 591 "C/W
HE3512 B4 CWaT a HS 12060 LITOCIWAE HS 120120 075 Crwis
HS 3520 4.9 TOWET a2 HS 12135 192 TR HS 125135 0.7 SOrwWid 400 nm
HS3S42 320w a HIS 121358 1BS TOWAT HS 1251351 O.T3°CWMT _ pégina 180
HSIS4IL 3.9 OWHT 44 HS 12148 164 oW HS 125136 074°0Wdn
HS 3818 66 T/WE™ a5 HE 12168 136 SCUWsT HS 125137 CU66 COWisT . 500 nm
HS 4017 T8CWa a5 HIS 12454 LOSCIWIS
HS4325 A4 CWi - HIS 12594 65T
HS 4362 370w a8 HIS 12545 164 SIS
HE4313  BSC/WaT a9 HIS 12552 200 WSS Obs: 4’’=1 0, 16cm
HS4320 4.1 0w 0 HS 126434 172 C0W4
HS4328 31 0Wa” 51 HS 12643H 172 CIWMT
HE4425 A4 Crwia 52 HS 12643M  LTLCWMS
HS 4TS asCWeT = msizes  Lmewer INDICE REMISSIVO DISSIPADORES DA HS
HS 5073 2280w 4 HS 12MAL 1220w
HSS620  2.8°Crwis” 5 HS 13052 186 SCIWAE
HS6524 370w 55 HS 13548 185 SCIWAS
HS 6634 2.5CWaT e HS 19050 106G
HE6647 21 CWaT £ HS 14153 091 WA
HSSE35 140w = HS 1676 LILOWiee
HS 7021 WS 60 HS 14568 107 SIS 325
HSTO28 27 0w &1 HS 14676 102 SO
HETE?  3.6CWH &2 HS 1507 1240w
HSTIZ 320w e HS 15450 02X eCOWAT
HST245 27 CWaT o4 HS 15589 073 TOWAST .
HS 7624 IS 155601 LOLSC/WIST . pégina 114
HS 5044

HE 815
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DISSIPADOR HS2315 10,2°C/W/4"
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Codigo: HS 2315

Perimetro: 151 mm

Resisténcia Térmica: 10,2°C/ W / 47
Peso Linear: 0,28 kg/m

Capacidade Térmica: 921 J/kg K

aT"C Codigo Dissipador: HS 2315
80

30 -
20 -~

10 ="

0 2 4 3] i
CALOE DISSIPADD (WATTS)

DISSIPADOR HS3520 4,89°C/W/4"

166

10,8

14,2

m
m
)
24 — 1 !

i

22,5

B e s

Resisténcia Térmica Cadigo Dissipador: HS 2315
(AW A™)

000 1.00 200 3.00 400 500 600 700
VELOCIDADE D0 AR {mi's)

434
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DICAS DE COMPONENTES DO PROFESSOR BAIRROS

Cddigo: HS 3520

Perimetro: 316 mm

Resisténcia Térmica: 4,89 °C/ W / 4”

Peso Linear: 0,71 kg/m
Capacidade Térmica: 921 J/kg K

c Codigo Dissipador: HS 3520

T

.-!""#

01234567 8 910111213141516
CATOR DISSIPADO (WATTS)

Resisténcia Térmica

235

Cdadigo Dissipador: HS 3520

( C/W/4")
T~

3.5

3 \

2.5 A\

2 N

1.5 \

1

0.5

0

0.00 1.00 2.00 300 4.00 500 6.00 7.00

VELOCIDADE DO AR { m/s )
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DISSIPADOR HS8620 L 3,20 °C/W/4"

1,5 6,6

Codigo: HS 8620 L o

Perimetro: 484 mm

Resisténcia Térmica: 3,20°C /W / 4"
Peso Linear: 1,6 kg/m 86,4
Capacidade Té&rmica: 921 J/kg K

4,
20

aT *C Cadigo Dissipador: HS 8620 L Resistencia Termica  Cadigo Dissipador: HS 8620 L
["CAN/A™)
80
v /),( 3.0
i) 2.5
50 20 \
- ; k|

;’E i 1.5 ‘\_q

20 1.0 =
10 1 0.5
o 0.0

0 5 10 15 20 25 30 000 1,00 200 3.00 400 500 600 7.00
CALOE DISSIPADD (WATTS) VELOCIDADE DO AR { mis )
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DISSIPADOR HS12135 1,92 °C/W/4"

Codigo: HS 12135

1.5
Perimetro: 804 mm
Resisténcia Térmica: 1,92°C/ W/ 47
Peso Linear: 2,6 kg/m
Capacidade Térmica: 921 J/kg K
AT °C Céhdigo Dissipador: HS 12135 Resisténcia Tarmica Cédigo Dissipador: HS 12135

20 ("CAWAA")

70 1.6 :
1.2
=0 1.0
5 ,/ 08
20 0.4
10 0.z
0 0.0

L] 10 20 30 40 000 100 200 300 400 500 600 V.00
CALOE DISSTPATY) (WATTS) VELOCIDADE DO AR { mi's )
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DISSIPADOR HS10425 1,75°C/W/4"

Codigo: HS 10425 - |
Perimetro: 862 mm ~
Resisténcia Térmica: 1,79 °C/ W / 4" 2 T I ; 1
Peso Linear: 2,3 kg/m 611 -
Capacidade Térmica: 921 J/kg K ; 104 -
AT C Codigo Dissipador: HS 10425 f,“m}“““ Codigo Dissipador: HS 10425
80 &
70 P
60 / Lo '\\
50 1.0
40 e 0.8 \"'-.
30 e 06 ~
20 / 0.4 —
10 0.2
0 0.0
0 10 20 30 40 50 0.00 2.00 4,00 6.00 B.00
CALOR DISSIPADO (WATTS) VELOCIDADE DO AR (m/s)

DISSIPADOR HS1643 1,72°C/W/4"

331




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

106,2

9.3 7,

Codigo: HS 12643 H TR

46
‘ =]
Perimetro: 897 mm =+
28 _

1,5

=

Resisténcia Térmica: 1,72°C/ W/ 4" ;

Peso Linear: 2,9 kg/m 85 |

Capacidade Térmica: 921 J/kg K =

~ 123,2 .

AT°C Codigo Dissipador: HS 12643 H Resisténcia Termica  Codigo Dissipador: HS 12643 H
80 ("CW/4")
70 *e 1.4
60 / 1.2 \
50 1.0 \'\.
40 0.8 <
30 0.6 '-'-q-
20 ) 0.4 R
10 7/ 0.2

0 0.0

0 10 20 30 40 50 0.00 1.00 200 3.00 400 500 600 7.00
CALOR DISSIPADO (WATTS) VELOCIDADE DO AR (m/s)
SEMIKRON
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KP 1,6 KP 1,4 KP 1,25 KP 3 KP 2
L =100 mm L= 100 rmun L =100 rmrm RL-mOr'nm F‘L-1t}0r|-u-n
Rifha = 1,6 CW Rinha = 1,4° Ciw Bihha = 1,25 CIW . thha = 3,0°CiW thha = 2.0°CMW
W=240g W=200 g W=420 g W=190 g W=320 g

KP 1,5 KP 0,8 KP 0,6 KP 0.4
L=100 mm L= 100 mm L =100 mm R L=100 mm.
Ripha = 1.5°Crw Rinha = 0.80°Crw Fimha =0 655Crw thia = 0,402 C/AW
W=570g W=87C g W=1.170 g W=2000 g

F A .
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P16 P09
P 0,20F !
Lsfu?az?ni« Ls-ﬂgf) :'m L = 100mm L= 100 mm
Rihka=025°Ciw Rifna = 0.20°CAw Rinte = 0.50°CW Fihha =0,9°CiW
W=850g W=1630 g W = 23500 W=Ta5 g
e —— 125 — — = "
| e 80 _
I53: 80
i —
! TT

- 136 -

. N
¥
P 0,75 PoO,7 L P13653 ) ",Ea‘i .
L=100 L=100 mm - T =
Rirha =0, 7500 Fihha=0.71°CW Rihha=0.53°CW Bikka = 0,45°C/W
W=1360g W=1.210g W=1.700 g W=2500 g

t— 61
C ]

210

—— 18F

434
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PLUGUES JACKS E CONECTORES
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PLUGUE P2 SOM DO PC

Esquema de Ligacao dos Pinos P2

—Audio 4 et +
—-Rnght + ~— Right 4
— Ground ~— Ground == Ground Negativo
Negativo Negativo — Microphone 4
Mono Audho Stereo Audio PC Heodser
~—Left + — Left + —Left +
— (VA5 Video 4~ - Right <4 Right +
— Groundnegativo Bl Groundnegativo. He— Microphone<-
— Right + 1 B Wic or Video-+ > Ground wegstivo
Camcorder AV (TIA / Apple OMIP/ Nokio

Fone de ouvido com Microfone

P2 - 4 pin 3.5mm (2.5mm) plug connector

———+Audio Esquerdo (L)
-Audio Direite  (R)
~Comum / Terra/ GND
~=Entrada Microfone

P2 < 3 pin 3.5mm (2.5mm ) piug connecior

Audio Esquerdo (L)
-Audio Direito (R)
—~Comum / Terra / GND

434
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CONEXAO PLUGUE P3 NO CELULAR.

Identificacao dos terminais:

1 - Saida do canal esquerdo do fone
2 - Saida do canal direito do fone

3 - Comum (terra)

4 - Entrada do microfone

Estes plugues de 3,5 mm sdo usados na maioria dos celulares.
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AMPLIFICADOR OPERACIONAL (AMPOP)
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TLO71 TLO72 TLO74

TLO71, TLO71A, TLO71B, TL072
TLO72A, TL072B, TLO074, TL0O74A, TLO74B
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS080J - SEFTEMBER 19758 - REVISED MARCH 2005

® Low Power Consumption ® Low Noise

® Wide Common-Mode and Differential Vn =18 nViHz Typ at f = 1 kHz
Voltage Ranges High Input Impedance . .. JFET Input Stage

® Low Input Bias and Offset Currents
® Qutput Short-Circuit Protection

® Low Total Harmonic Distortion
...0.003% Typ

Internal Frequency Compensation
Latch-Up-Free Operation
High Slew Rate . .. 13 Vius Typ

Common-Mode Input Voltage Range
Includes Vees

description/ordering information

The JFET-input operational amplifiers in the TLO7x series are similar to the TLOBx senes, with low input bias
and offset currents and fast slew rate. The low hammonic distortion and low noise make the TLO7x senes ideally
suited for high-fidelity and audio preamplifier applications. Each amplifier features JFET inputs (for high input
impedance) coupled with bipolar output stages integrated on a single monolithic chip.

The C-suffix devices are characterized for operation from 0°C to 70°C. The |-suffix devices are characterized
for operation from —40°C to 85°C. The M-suffix devices are characterized for operation over the full military
temperature range of —55°C to 125°C.
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TLO71, TLO71A, TLO71B, TL072

TLO72A, TL072B, TL074, TLO74A, TL074B
LOW-NOISE JFET-INPUT OPERATIONAL AMPLIFIERS

SLOS080J - SEPTEMBER 1978 - REVISED MARCH 2005

TLOT1, TLOT1A, TLOT1E
D, P, OR PS PACKAGE
(TOP VIEW)

J

OFFSET N1 ||
IN- [

IN+ []

Vee- [l

| NC

NG
] ouT
] OFFSET N2

R =
M g = oo

TLOTZ2, TLOT2A, TLOT2B

D, JG, P, PS, OR PW PACKAGE

(TOP VIEW)

10UT []
1IN- []
1IN+ []

e R

Vee- [

J

th O =] o

| Ve
] 20UT
] 2IN-

] 2IN+

TLOT2
U PACKAGE
(TOP VIEW)

NG ]
10UT []
1IN-
1IN+ ]
Vee- |

[ 5 TR N . R N

.

1

o = o 0 O

] NC

| Vee-
] 20UT
] 2IN-
] 2IN+

TLOT4A, TLOT4B

D, J, N, N5, OR PW PACKAGE

TLOT4...D,Jd, N, NS, PW,
OR W PACKAGE

(TOP VIEW)
10UT[] 1 C 14]] 40UT
1IN-[] 2 13]] 4IN-
1IN+[] 3 12]] 41N+
Vees[J4 1l Vee-
2IN+[] & 10]] 31N+
2IN-[] & 9] 3IN-
20UT[]7 s]] souT
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rwetrical characteristics, Vee: = £15 V (unless otherwise noted)

TLATIC TLOTHAC TATIBG LT
. TLaTIC TLOTZAC TLOTIAC T
PAIAMETER TEET mHDITIﬂHS' T_ﬁ TLOTEC TLOTAAC TLoTEEE TLOTHE LNIT
MM TYP MAX| M TYP MAX | MM TYP MAX| MIN TYP  MAX
o . o 255 310 3 & F] ] ] & .
N L Sstwage | vp=1 e LT 13 75 5 5] ™
Tern prs fure
'.l:l coaSomm of Inpet 'u'U= [u} "!5: 5] L Al ranga 148 148 18 148 170
Dfees volkage
oo 25'C 5 10 5 1m0 5 10 5 o] pa
' i Full range 10 2 2 2| o
N P 25¢C B5 200 B5 200 65 200 85 200] ph
mpu Bas Sumartt =
‘ P o Rl rnge 7 7 7 20| ok
B -1z -1z -1z -1z
Cornman-mada
R 25T 11 f 11 f £ f 11 f W
o vakage mege iE iE iE iE
W arsirri 1 pask Fy = 10k 255 2 #3235 12 #1345 2 #3235 12 #1345
| gt veltage Ry =10k #32 £12 £12 £12 "
pwing R =2 k2 Futrngs 200 £ £10 £
Large-signal 25T 25 20 5 20 50 200 5 200
= dmemrd wotage | Vo= 410Y, Bz 2E0 W
armplidcaton Full ranga 15 25 25 25
LIrity-gain " )
e 25C a a a a MHz
N mssiance 254 02 1012 nola 10l Q
CoEEna Frenada Vic = VicRmin
LT iitaiion V= 0 S T 400 ™ 400 7™ 400 ™ Ao dB
puppy-voltage Vo= 48 Wi 415y
v et rta e veoma | 25T 70 1MW C T & 100 8 1m d8
| g o4 Ay - -
Salpply SAImant .
. Fench asnpiifien) V=1 Molaad 25C 14 218 14 28 14 218 14 25| ma
Cmssialk
[y P 5
V02 Laustion A= 100 25C 120 120 120 120 Pl

| characiei=ics am me asured under opan-loo Condifons with 2am common-mode witags, unlass ohanyisa 208 cliad
il ranga i Ta = 0°C %o TOC far TLO7_CTLOT_AC. TLO7_BC and is Ta, =-40°C 1085 T for TLOT

e Dias clrmnts of an FETHnput operadonal amplfer ara nommal LncSon reversa ourmems. wihich ana Smparmiurs san 39w, as sown inFigura 4 Pulsa ischniquasmust ba used
o rainial e juncion lemperaium as dosa o fha ambiar lamperasture as passhis

=S - rMI80E0NE

ZENE
SHIHANdNV TYNOILY H3d0 LNdNI-L34r 3SION-MO1

AvL071L “VFZ0L “¥Z071L "92L01L V2L01L

ZLOL 'GRL0L “WELOLL “HL0TL

SO0T HEZuY O3EASY - RS
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PARAMETER. MEASUREMENT INFORMATION

Vo

Cp=100pF e-|- % RL= 2kil

Figure 1. Unity-Gain Amplifier
TLOT
IN-
ouT

1.5k

Figure 2. Gain-of-10 Inverting Amplifier

Yeoo-

Figure 3. Input Offset-Voltage Null Circuit
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TLO82 WIDE BANDWITDH DUAL JFET INPUT
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National
Semiconductor

TLO82

August 2000

Wide Bandwidth Dual JFET Input Operational Amplifier

General Description

These devices are low cost, high speed, dual JFET input
operational amplifiers with an internally trimmed input offset
voltage (BI-FET II™ technology). They require low supply
current yet maintain a large gain bandwidth product and fast
slew rate. In addition, well matched high voltage JFET input
devices provide very low input bias and offset currents. The
TLOB82 is pin compatible with the standard LM1558 allowing
designers to immediately upgrade the overall performance of
existing LM1558 and most LM358 designs.

These amplifiers may be used in applications such as high
speed integrators, fast D/A converters, sample and hold
circuits and many other circuits requiring low input offset
voltage, low input bias current, high input impedance, high
slew rate and wide bandwidth. The devices also exhibit low
noise and offset voltage drift.

Features

m [nternally trimmed offset voltage: 15 mV
m Low input bias current: 50 pA
m Low input noise voltage: 16nV/vHz
m Low input noise current: 0.01 pA/vHz
m Wide gain bandwidth: 4 MHz
m High slew rate: 13 V/us
m Low supply current: 3.6 mA
m High input impedance: 10120
® Low total harmonic distortion: <0.02%
m Low 1/f noise comer: 50 Hz
m Fast settling time to 0.01%.: 2 us
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Typical Connection Connection Diagram
.'!"‘_ DIP/SO Package (Top View)
BUTRT A — U v
M- ] S L —

e =]
Order Number TL0O82CM or TLO82CP
See NS Package Number MOBA or NOSE

Simplified Schematic

YL O

INTERRALLY

¥ir

B-FET II™ s & Faoeman of Nalions Semioonaucor Cofp.
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Absolute Maximum Ratings (ote 1) Input Voltage Range (Note 3) +15V
If Military/Aerospace specified devices are required, Output Short Circuit Duration Continuous
please contact the National Semiconductor Sales Office/ Storage Temperature Range -65C to +150°C
Distributors for availability and specifications. Lead Temp. (Soldering, 10 seconds) 260°C
Supply Voltage 18V ESD rating to be determined.

Power: [k ‘l o (Noto 2) Note 1: "Absolute Maxamum Ratings™ indicate limits beyond which damage
Operating Temperature Range 0'Cto +70°C 10 the devica may occur. Operating Ralings indicate conditions for which the

. device is functional, but do not guarantee specific performance limis.

Tiwax) 150°C

Differential Input Voltage +30V

DC Electrical Characteristics (Note 5)

Symbol Parameter Conditions TLos2C Units
Min Typ Max
Vig Input Offset Voltage Rs =10k, T, =25°C 5 15 mV
Over Temperature 20 mV
AVos/AT Average TC of Input Offset Rs =10 kQ 10 pvre
Voltage
los Input Offset Current T,=25°C, (Notes 5, 6) 25 200 pA
T,<70C 4 nA
lg Input Bias Current T,=25'C, (Notes 5, 6) 50 400 pA
T,<70C 8 nA
R Input Resistance T,=25C 102 Q
AvoL Large Signal Voltage Gain Vg =15V, T, =25C 25 100 VimV
Vo =%10V,R =2kQ
Over Temperature 15 VimV
Vo Output Voltage Swing Vg = +15V, R, = 10 kQ +12 +135 v
Vo Input Common-Mode Voltage Vg = 15V *11 +15 v
Range -12 \'
CMRR Common-Mode Rejection Ratio Rs < 10kQ 70 100 d8
PSRR Supply Voltage Rejection Ratio (Note 7) 70 100 d8
s Supply Current 36 56 mA
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AC Electrical Characteristics Note 5)

Vo=20Vp-p,
BW = 20 Hz—20 kHz

Symbol Parameter Conditions TLos2C Units
Min Typ Max
Amplifier to Amplifier Coupling T, =25"C, f = 1Hz- —120 dB
20 kHz (Input Referred)
SR Slew Hate Vg =15V, T, =25°C 2] 13 Vips
GBW Gain Bandwidth Product Vg = +15V, T, = 25°C 4 MHz
en Equivalent Input Noise Voltage Ta =25"C, Rg = 10042, 25 nV~Hz
f =1000 Hz
iy Equivalent Input Noise Current T, =25C, f=1000 Hz 0.01 pAHz
THD Total Harmonic Distortion A, =+10, R, = 10k, <0.02 %

LM358 /258/259 LOW POWER DUAL OPERATIONAL AMPLIFIERS LM258/358

Mote 2: For operating at elevated temparature, the device must be darated basad on a tharmal resistance of 115°C/AW junction to ambiant for the N package.
Mote 3: Unless otharwise spacified the absolute maximum negative input voltage iz equal to the negative power supply voltage.
Mote 4: The power dissipation limit, however, cannot be axceaded.
Mota 5: These specifications apply for Vg = 215V and 0°C £T4 = +70°C. Vs, Ig and gz are measured at Vg = 0.

Mota 8: The input bias cumants are junction leakage currents which approxdmataly double for evary 10°C increase in the junction temperatura, 'I'J Due to the limitad
production test time, the imput bias curmants measurad are comelated to junction temperatura. In nommal operation the junciion temparature rises above the ambiant
temperature as a result of intemal power dissipation, Pp. T) = Ta + & Pp whera 8y, is the thermal resistance from junction to ambient. Use of a heat sink is
recommended if input bias current is to be kapt to a minimum.

Mote 7: Supply voltage rejection rafio is measured for both supply magnitudas increasing or decreasing simultaneously in accordance with commaon practice. Ve
= 6V 1o £15V.
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FEATURES
® |ntemally frequency-compensated for unity gain

® |arge DC voltage gain: 100 dB
® Wide bandwidth (unity gain): 1 MHz (temperature-compensated)

® Wide power supply range single supply: 3 Vpg to 30 Ve,
or dual supplies: £1.5 Vg to £15 Vpe

® Very low supply current drain (400 pA}—essentially independent
of supply voltage (1 mW/op amp at +5 Vel

® | ow input biasing current: 45 nAp temperature-compensated

® | ow input offset voltage: 2 mYp, and offset curment: SnApq

® | arge output voltage: 0 Vp to V+ 1.5 Ve Swing

EQUIVALENT CIRCUIT

Fsc

$—C QUTPUT

SL00283

Figure 2. Equivalent circuit.

434

Philips Semiconductors

Low power dual op

DESCRIPTION

The 532/358/LM2904 consists of |wo in
internally frequency-compensatecjoper
frequency-compensated operatiorfal an
to operate from a single power supply c
Operation from dual power supplifs is ¢
power supply current drain is independ:
power supply voltage.

UNIQUE FEATURES

In the linear mode the input commifpn-m
ground and the output voltage carjalso
and the output voltage can also sifing t
operated from only a single powelfsupp
cross frequency is temperature-cimper
is also temperature-compensated
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Vg Supply voltage, V+ 32or+16 Voo
Differential input voltage 3z Yoo
Vin Input voliage —03to +32 Voo
Maximum power dissipation
Tamb = 25 °C (5till air)!
Po N package 1160 mvy
D package T80 myy
DP package 714 v
Output short-circuit to GND?2
W+ =15 Vpcand Ty, = 256 °C Continuous
Operating ambient temperature range
MES32/LM358/LM358A 0to +70 “C
T LM258 -25to +85 °C
amb LM2904 —40 to +125 “C
SA532 —40 to +85 °C
SESR32 —55to+125 “C
Tstg Storage temperature range —65 to +150 °C
Tag Lead soldering temperature (10 sec max) 230 °C

434
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434

Philips Semiconductors Product data
NE/SA/SE532/ Philips Semiconductors Product data
Low power dual operational amplifiers LM258/358/A/2904 ) ) NE/SA/SES32/
Low power dual operational amplifiers LM258/358/A/2904
DC ELECTRICAL CHARACTERISTICS
Tame = 25 "C. V+ = +5 W, unless othenwize specified
SES32 LM258 NE/SA532] DC ELECTRICAL CHARACTERISTICS (continued)
SYMBOL PARAMETER TEST CONDITIONS 3 LM3581MZ304 UNIT Tame = 25 °C; V& = +5 V- unless otherwise specified.
o ki3 e L e s SYMBOL PARAMETER TEST CONDITHINS LM3ISER UNIT
Rz =01 +£2 5 22 =7 m\ -
Offset g = Min T Max
Vos votage Rz =D i}; ower temp. 7 =8 m\ T {p = m
Vg Drift Rg =0 £ over temp. 7 7 PVIPG Vg Offset voitage* - 3_' — m
| » - ey T = e my Rz = 0 L) over temp +5 my'
Dffsst curme: - " - - ¥
oz Ower temp. +100 =150 A Vag Dwift Ry = 0 L) over temp i 20 pvrc
[ Drift Ower temp. 10 10 pASC | nt i1 = =) 5 +30 n&
Cffset curre
| inprt cumrent® gty OF by 45 | 150 45 | 250 nA os Over temp. 5 Y
Bis linge) OF loui—y; Over temp. 40 | =00 40 | 500 nA oz Ot Over tome. 0 300 | pAC
- EFﬁ od i‘f:;:fr 0 = V15 = V15 pA\‘.ru I Input currant® ihgg =) 0 iy 45 100 nh
Vou ommon-mode voltage - - ElAz P b OF gy i—y: Ower temp. 40 200 ni
range W+ = 30 V. Ower temp 1] V+=2.0 W20 W -
- | Dwift Civer temp. 50 pARC
~ Common-mode rejection _ - E
CMRR rtio V=30V 70 B85 &5 7o dB - Vi=30V 0 V15 m
v, Output woltage swi R =2k \V+=30V;overtemp. | 29 26 v Veu Ceommon-mode voltage rangs V+ = 30 V: Over temp D Veza| WV
om uf e swing — —
Ry 10Kk Vs =30V overtemp. | 27 | 28 L v CMRR | Common-mode rejecton ratio V=30V &5 25 dB
VoL Cutput voltage swing Ry = 10 k£X; over temp g 20 g 20 m\ R SR Vr=30V ove e = m
Ry = e V4 =30V 0.5 1.0 0.5 1.0 mA Vou Output vohtage swing '_“ —_— -
oo Supply current Ry == on all amplfiers; V= = 30 V. 0s | 12 o5 12 A Ru = 10 kCL Vs = 30 V: over temp. 7 2 ki
over temp - i i Voo Oufput voltage swing Ry = 10 k{L; over temp. 5 my
Ry 22 Kk Vour =10V 5 100 25 100 VimV R, = V4 =30V 05 mA
. i n T T Iz Su curmrent =
Ao Large-signal voltage ga V=13V '.;TEI’JE::G swing); 25 15 Vim\ e Pty Ry === on all amplifiers; V&= 30V, over temp. 06 1.2 ma&
= - RLz=2 kil Vour 210V 25 100 Wimy
Supply voltage rejection - = . La =ignal voltage
FSRR i Rg =010 85 100 e | 100 -] Ao rge-sig age gam V= = 15V [for large Vg swing), ower tomp, 15 Wimv
n‘:;iliiiilrlwamplfer £= 1 kHz to 20 kHz (input referred) _130 _120 4B PERR Supply woltage rejection ratio Rz=00 85 100 dB
T PTE LT Amglifier-to-amplifier coupling® f=1kHz to 20kHz (input referred) -120 dB
BRTAeerul e B B o |4 mA Vore = +1 Voo Vo= 0Voo Ve = 15Vpe | 20 a0 mA
Cutput cumrent (Source) . .
P : ! Vine = +1 Voo Ve = 0 Vo, 0 2 0 20 A Qufput cument (Source) Ve = +1 Vg Vin- = 0 Vpo; Ve = 15 Vpe
V+ = 15 Vp; over temp. - ower iemp. 10 2 mA
lout Vin-= +\;rVEc-5V:.'r'. e 1o 2 L mA lour Vin-= +1 Voo Viy= = 0 VWpgi W+ = 15 Vpg 10 e mA
- D
. Ve = +1 Voot Ve = 0WpeVe = 18V
Sink) Vin- = +1 Voo Vig. =0 Vpe: Output cument (Sink) e e e o oo ] B mé
Output casrent (Sink) Vi = 15 Ve, OVEr lomp. 5 B 5 a mA over iemp.
= = - = - = . =3
Vine —SV_\;BE —;1 Voo 12 =0 2 =0 i Vine =0V Wigyo = +1 Vg Vg = 200 mV 12 50 i
i st 0 lec Short circuit curment® 40 ] mA
lzz Short circuit current® 40 a0 40 60 mA O, fal input voitages Ve v
Differential input voltage® W+ W+ v — - - —
GEW Unity gain bandwidth Tomp = 25 °C 1 1 MHz GEw E 1y gain bandwidth Tame = :5 c ! Mer
SR Slew rate Tomo = 25 °C 03 03 W= SR Slew rate Tamp =25 °C 03 Vips
Vi Input noise voltage Tame = 25 °C; =1 kHz 40 40 Wi Hz Vuoize Input noise voltage Tamg =25 °C; f=1kHz nViHz
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LM324 QUADRUPLO

LM224K, LMZ24KA, LM324, LM324A, LM324K, LM324KA, LM2302
LM124, LM124A, LM224, LM224A, LM2902V, LM2902K, LM2302KV, LM2902KAV

SLOSDSEW - SEPTEMBER 1975-REVISED MARCH 2015

LMx24, LMx24x, LMx24xx, LM2902, LM2902x, LM2902xx, LM2902xxx Quadruple
Operational Amplifiers

Features
24V ESD Protection for:
— LM224K, LM224KA
— LM324K, LM324KA
— LM2902K, LM2302KV, LM2902KAN
Wide Supply Ranges
— Single Supply: 3 V1o 32V
(26 V for LM2302)
— Dwal Supplies: +1.5V o 216 V
(13 V for LM2902)

Low Supply-Current Drain Independent of
Supply Voltage: 0.8 mA Typical
Common-Mode Input Voltage Range Includes
Ground, Allowing Direct Sensing Near Ground
Low Input Bias and Offset Parameters
— Inmput Offset Voltage: 3 mY Typical

A Versions: 2 mV Typical
—  Input Offset Current: 2 nA Typical
— Input Bias Current: 20 nA Typical

A Versions: 15 nA Typical
Differential Input Voltage Range Equal to
Maximum-Rated Supply Voltage:
32V (26 V for LM2302)
Open-Loop Differential Violtage Amplification:
100 WimV Typical
Internal Frequency Compensation
On Products Compliant to MIL-PRF-35535,
All Parameters are Tested Unless Otherwise
Noted. On All Other Products, Production
Processing Does Mot Necessarily Include Testing
of All Parameters.

2

3

Applications

Blu-ray Players and Home Theaters
Chemical and Gas Sensors

DVD Recorders and Players

Digital Multimeter: Bench and Systems
Digital Multimeter: Handhelds

Field Transmitter: Temperature Sensors
Motor Control: AC Induction, Brushed DC,
Brushless DC, High-Voltage, Low-\Voltage,
Pemanent Magnet, and Stepper Motor
Oscilloscopes

TV: LCD and Digital

Temperature Sensors or Confrollers Using
Modbus

Weigh Scales

Description

These devices consist of four independent high-gain
frequency-compensated operational amplifiers that
are designed specifically to operate from a single
supply or split supply over a wide range of voltages.

Device Information!"

PART NUMBER PACKAGE BODY SIZE [NOM)

SOIC (14) A4.65 mm % 391 mm
COIP (14) 18.58 mm = 8.67 mm

LMx24, | Mu24x,

Libx24ic, LM2002, PDIP {14) 19.30 mm = 8.35 mm

LM2002x, CFP (14) 921 mm = 597 mm

LM2902%x,

L2900k TSS0P (14) 5.00 mm = 4 40 mm
S0 (14) 9.20 mm = 530 mm
SE0P (14) .20 mm = 530 mm

LM124, LM124A LCCC (20) 8.80 mm = B.20 mm

(1) For all available packages, see the orderable addendum at

the end of the data sheet.
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5 Pin Configuration and Functions
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Jopackae D. DB, J. N. N5, PW, W
(Top View) 14-Pin SOIC, SSOP, CDIP, PDIP, 0, TSSOF, CFP
5 5 (Top View)
éEEE% 1DuT[1U14]40uT
1N-[] 2 13]] 4IN—
1IN+ 43 21 m1?13|:4IN+ 1N+[] 2 12]] 4N+
NC []s 17 NG vee[]e 1] GND
Vee Oe 16 [J eND 2IN+[] 5 10]] 3IN+
ne 07 15 [INe 2N-[| & ol aN-
2IN+ []8 14 [ 3N+ 20UT([]7 8] souT
g 101112 13
55852
™D om
o4 Lar]
Pin Functions
FIN
S0IC, S50P,
A EEE T CDIF, PDIP, o DESCRIFTION
50, TS50F,
CFP NO.
1IN- 3 2 1 Megative input
1IN+ 4 3 1 Paositve input
10UT z 1 0 Output
IN— a (i 1 Megative input
2N+ & 5 1 Paositive input
20UT 10 7 0 Qutput
3IN— 13 a 1 Megative input
3N+ 14 10 1 Paositive input
30UT 12 : 0 Output
4IN— 18 13 1 Megative input
41N+ 18 12 1 Positive input
40UT 20 14 0 Qutput
GND 18 11 — Ground
1
5
7
NC 1 — — Dio not connect
15
17
Veo ] 4 — Power supply
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{p‘ TeExas
LM224K, LM224KA, LM324, LM324A, LM324K, LM324KA, LM2902 INSTRUMENTS
LM124, LM124A LM224, LM224A, LM2902V, LM2902K, LM2902KV, LM2902KAV

SLOS0EEW —SEPTEMBER 197 5—REVISED MARCH 2045 e £ com

& Specifications

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)'

Libe2d, LMx24x,
LM2902 LMx24xx, LM2902x,
LM2502xx, LM2802xxx | UNIT
MIN MAX MIN MAX
Supply voltage, Ve +13 28 +16 32 v
Differential input woitage, Vip'! +26 32 v
Input woltage, V, {either input) -0.3 28 -03 to 32 Ul
Ee..lc'awnf:_'l'_:zozugeél :l::ﬂsc;;{irti?ne ampiifier) to ground at (or Unilimited Unlimited
COperating wirtual junction temperature, T 150 150 °c
Case temperature for 80 seconds Fi package 2d0 G
poad temperatyre 10 mm (W18Inch) 1 ) or W package 200 300 o
Storage temperature. Teg &5 150 &5 150 *C

Stresses beyond those listed under Absolufe Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional cperation of the device at these or any cther conditions beyond those indicated under Recommended Cperating
Gonditions is not imphed. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabdity.

{Z) Al voltage values (except differential voltages and V- specified for the measurement of 1) are with respect to the network GND.

{3) Differential voltages are at IN+, with respect to IN-

{#) Short circuits from outputs to WCC can cause excessive heating and eventual destruction.

6.2 ESD Ratings

VALUE UNIT
LM224K, LMZ24KA, LM3I24K, LM324KA, LM2902K, LM2302KV, LM2302KAV
Vigs,  Electrostatic discharge Hun-a"—bncly.mndel {HEM), per ANSIESDALJEDEC J5-001'" 2000 v
i Charged-device madel (COM). per JEDEC specification JESD22-C101 +1000
LM124, LM124A, LM224, LM224A, LM324, LM324A, LM2902, LM2902V
Ve, Electrostatic discharge Human-body model (HEM), per ANSIESDAJEDEC J5-0011% =500 v
: Charged-device model (COM), per JEDEC specification JESD22-C101 +1000

{1) JEDEC document JEP155 states that 500-V' HBM allows safe manufacturing with a standard ESD controd process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

Liv2s02 L2302 L2S02er, LMD |
MIN MAX MIN MAX
Vo Supply voltage 3 26 3 30 W
Vg Common-mode voltage i} Vep-2 1} Vep-2 W
LMi24 -85 125
Ta Operating free air LM2204 —40 123 o0
tempearature LM324 0 70
LM224 -25 85
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Texas
LM224K, LM224KA, LM324, LM324A, LM324K, LM324KA, LM2902 INSTRUMENTS
LM124, LM124A, LMZ24, LM224A, LM2902V, LM2902K, LM2302KV, LM2902KAV
SLOSDEEN —SESTEMBER 1575 REVISED MASCH 2015 W tLeom
[ Spm:iﬁcaliuns
6.1 Absolute Maximum Ratings
gver operating free-air temperature range (unless otherwise noted)'"
LMx2d4, LMx3dx,
LmMz2302 LMx24xx, LMZ902x, UNIT
LM2902xx, LM 02ox
MIN MAX MIN MAX
Supply vokage. V'Y 13 26 218 7 v
Differential input woltage, V'Y +28 132 L
Input woltage, V| (edther mput) =03 28 =0.3 o 32 v
Duration of oulput shart ione amplifier] to ground at jor " .
betom) Ty 25°C. Veg & 18V Crlimaed Unlimites
Operating wiriual juncbon temperature_ T, 150 180 c
Case temperature for 80 seconds. F¥ packapge 280 C
Lead temparature 1.6 mm (118 inch)

oo s o 0 Jof W package 300 300 L¥
Storage temperature, Top &5 150 —25 180 *c
(1) Swresses bayond hoss sted mrmm%mmummmw mme m-e-e The.ea\e 5|n=_-5~:rm1§5

only. and functional operation of e devecs at these or any other condtions beyond those d under R d Clperating
Conditions is not mpled. Exposurs to absolute-maximum-rated conditons for extended perods may a‘fectdwwrﬁli:lrm'
(2] Al woltage values (except diferential voliages and Vo specified for e measurement of log) are with respect to the networi GHND.
(3) Differental voltages are at [N« with respect to -
(4) Short cirouits from outputs to VCC can cause sxcessive heating and eventual destruction.
6.2 ESD Ratings
[ vaLve [ uwiT
LM224K, LMZ2AKA, LNIZ4K, LMI24KA, LMZMZK, LMZI0ZEY. LM2S)ZHAY
]
Ve E fatic discharge Human-body model (HEM). per ANSVESDA/JEDEC JE-001 2000 v
Chamed-device model (CDM), per JEDEC specification JESD22-C101 =000
LMAZ4, LM124A, LM224, LMZ24A, LMI24, LMI24A, LM2902, LM2802V
" E imlic: dinchn Human-body model (HEM), per ANSVESDAIEDEC J5-0011" 500 "
e EeEe = Charged-device madel [COM), per JEDEC specification JESD22-C 101 +1000

(1) JEDEC document JEF155 stytes that 500-V HEM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions

over operating free-air temperature rangs (unless othenaise noted)

. LMa2d, LMx24x, [Mx24xx, UNIT

LMZ302x, LM23020e, LMZ302mxx
MIN AN MIN MAX

Vo Supply voRage 2 28 2 i v

Ve Commen-mede volage [ Vo —2 o Veg—2 [
LM124 5% 125

Ta Dperatng free ar L0 -0 125 .
temparature LN324 o 70
LMZ24 =25 5
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Texas
INSTRUMENTS LM224K, LM224KA, LM324, LM324A, LM324K, LM324KA, LM2902
LM124, LM124A, LM224, LM224A, LM2902YV, LM2902K, LM2902KYV, LM2902KAY
whwnwti.com SLOSDEEW = SEPTEMBER 1975=REVISED MARCH 2015
6.4 Thermal Information
LMx24, LM2902 LMx24
" D(SOIC)| DB | N(PDIP)| NS (S0) PW FK J (CDIP) | W (CFP)
THERMAL METRIC (SSOP) ssop) | (Lcco) UNIT

14 PINS | 14 PINS | 14PINS | 14PINS | 14PINS | 20 PINS | 14 PINS | 14 PINS

Raun 3 Junction-to-
ambient thermal 86 86 a0 76 113 _ —_ _—
resistance

R Junction-io-case

{top) thermal — — — — — 561 15.05 14.65
resistance

(1) For more information aboul Iraditional and new thermal melrics, see the IC Package Thermal Melrics application report, SPRAS53.

(2) Short circuits from outputs fo VCC can cause excessive heating and eventual destruction.

{3) Maximum power dissipation is a function of T .. gy, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature s Pp = (T ymax) — TaWRag. ﬂper;%rim at the absolute maximum T of 150°C can affect reliability.

{4) Maximum power dissipation is a funclion of T, 3. Rega, and Tg. The maximum allowable power dissipation at any allowable case
temperature i Pg = (T ymax) — TcWRauc. Operating at the absolute maximum T, of 150°C can affect reliability,
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6.5 Electrical Characteristics for LMx24 and LM324K
at specified free-air temperature, Ve = 5 V (unless otherwise noted)

L L4 L334, L MIZAK
PARAMETER TEST CONDITHONS ™ Ta® ke NI
M TYRA LA MW TYp® MAX
Ve = 8V 1o MAX, Vi = Vyeqmin, 25°C a s 3 7
v aftset voltage ]
= Input Vo= 14V Ful range 7 ol "
la Input offset current Vo= 14V xC 2 A 2 50 N
= == Ful ange 100 150
25'C -0 =150 20 —250
" Input bias cument Vo= 14V nA
Full range —300 —500
0w ow
. FE | W15 Voo 15
Vs Common-mode input voltage range | Ve = 5V to MAX ™ ™ v
Full range
Voo —2 Ve —2
R, =2k 2 | Ve-18 [T
v High-level output voltage R=10w0 =e v
- R.=2M Full range 20 20
Vi = MAK
R, 2 10 kD Full range 7 28 7 28
Va Low-level oulput volage R, £10k0 Full mnge B 0 5 20 my
Ao Large-signal diferentisl veltage | Vee = 15V Vo= 1V 11 V. ®C 0 100 bl 100 _—
amplification R z2k0 Ful range 5 15
CMRR [+ mode rep ratio Wie = Vieamin 2'C To 80 &5 BO d3
Supply-voltage: rejeclion ratio o 85 100 £5 100 a8
fom {AVec 18VIO)
Vod W Crosstall atienuation 1= 1 kHz o 20 kHz mc 120 120 a8
Ve = 15V, 25°C -20 -30 -0 -20 -30 —80
=1\, Source
E::::} Full range -1 -10
mA
Iy Cuiput cument Ve =15V, 25'C 0 20 10 20
Vig==1V, Sink
V= 18V Full mnge ] B
Vig = =1 W, Vg, = 200 mV 25 12 30 12 30 A
o Ve a5V, V=0,
loa Sheort-circat output cument GND a8 25C 40 0 40 60 mA
Vo= 2.5V, no load Full range a7 12 o7 12
lee Supply cument (four amplifiers) - - mA
Ven = SR lp 206 Vo Full range 14 3 14 3

{1} Al characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified. MAX
Vo Tor 12sting purposes is 26 V for LM2902 and 30 V for the others.

{2) Full range is -55°C to 125°C for LM124, -25°C to 85°C for LM224, and 0°C fo 70°C for LM324.

(3) AN typical values are al Ty = 25°C
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LM741
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,

INSTRUMENTS LM741QML
www.ti.com SNOSAN4A —AUGUST 2005 REVISED MARCH 2013
LM741QML Operational Amplifier
Check for Samples: LM741QML

FEATURES DESCRIPTION
The amplifier offers many features which make The LM741 is a general purpose operational amplifier
their application nearly foolproof: overload which features improved performance over industry

standards such as the LM709. They are direct, plug-
in replacements for the 709C, LM201, MC1439 and
748 in most applications.

protection on the input and output, no latch-up
when the common mode range is exceeded, as
well as freedom from oscillations

Connection Diagrams

/
OFFSET NULL—{1 ) =l
INVERTING INPUT = 2 7=V
NON=INVERTING —| 3 6 j—outPut
INPUT
Voed 4 S = OFFSET NULL
Figure 1. Metal Can Package Figure 2. Dual-In-Line Package
See Package Number LMCO0008C See Package Number NABOO0OSA
we—Je —
+OFFSET NULL d b NC
-mwrd LM741W # v+
+INPUT OUTPUT
y- ~OFFSET NULL

Figure 3. Ceramic Flatpak and SOIC Package
See Package Number NAD0O0O10A & NACO0010A
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COMPARADORES
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LM393 DUAS COMPARADOR COLETOR ABERTO I0OUT 0,02A

@ MOTOROLA

Low Offset Voltage
Dual Comparators

The LM393 series are dual independent precision voltage comparators
capable of single or split supply operation. These devices are designed to
permit a common mode range—to—ground level with single supply operation.
Input offset voltage specifications as low as 2.0 mV make this device an
excellent selection for many applications in consumer automotive, and
industrial electronics.

 Wide Single-Supply Range: 2.0 Vdc to 36 Vdc
Split-Supply Range: +1.0 Vdc to +18 Vdc
Very Low Current Drain Independent of Supply Voltage: 0.4 mA
Low Input Bias Current: 25 nA
Low Input Offset Current: 5.0 nA
Low Input Offset Voltage: 2.0 mV (max) LM393A
5.0 mV (max) LM293/393
Input Common Mode Range to Ground Level
* Differential Input Voltage Range Equal to Power Supply Voltage

& Qutput Voltage Compatible with DTL, ECL, TTL, MOS, and CMOS Logic
Levels

# ESD Clamps on the Inputs Increase the Ruggedness of the Device
without Affecting Performance

* & & & @

Crder this document by LM393/D

LM393, LM393A,
LM293, LM2903,
LM2903V

SINGLE SUPPLY, LOW POWER
DUAL COMPARATORS

SEMICONDUCTOR
TECHNICAL DATA

1

N SUFFIX
PLASTIC PACKAGE
CASE 626

*

D SUFFIX
PLASTIC PACKAGE
CASE 751
(S0-8)
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Representative Schematic Diagram
{Diagram shown is for 1 comparator)

Crutput

s

Viee + Input — Input
o ) 9
R2
_E 21k
L 04 |
« R4 o _
m:]—:vm g Q“E i = o
_.[1:1 [ 3 — _l—
Y l
—— 4 4
O1D\_|—<>—:l_ I/‘
Qs !
a .
Hl Q8 | a2 - Y
Q2 aish
- an
2
46k 3
l .

434

FIN CONNECTIONS

Output A :I Vee
7] Output B
Inputs.-!'. %]

Gnd[ g ] Inputs B

(Top View)
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LM393, LM393A, LM293, LM2903, LM2903V

MAXIMUM RATINGS
Rating Symbol Value Linit
Power Supply Voltage Ve +36 or +18 Ydc
Input Differential Voltage Range VIDR 36 Vdc
Input Common Mode Voltage Range VICR 0.3 1o +36 Vdc
Output Short Circuit-to—Ground Isc Continuous mA
Output Sink Current (Note 1) l5ink 20
Power Dissipation @ Ta = 25°C Po 570 mw
Derate above 25°C 1Rg A 57 mWi°C
Qperating Ambient Temperature Range Ta -
LM253 -25 to +85
LM393, 393A 0to+70
LM2503 —40 to +105
LM2303V —40 to +125
Maximum Operating Junction Temperature TJ(max) C
LM393, 393A, 2903, LM2903V 125
LM293 150
Storage Temperature Range Tstg —65 to +150 C
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ELECTRICAL CHARACTERISTICS (Vi = 5.0 Vde, Tigw = Ta < Thigh,” unless otherwise noted.)

LM393A
Characteristic Symbaol Min Typ Max Unit
Input Offset Voltage (Note 2) Vio mY
Ta =25°C - +1.0 +2.0
TlowﬁTﬁ\‘iThigh - - 4.0
Input Offset Current ho nA
Ta =25°C - +50 +50
Tiow = Ta = Thigh - - 150
Input Bias Current {Note 3) B nA
Ta =25°C - 25 250
Tiow = TA = Thigh - - 400
Input Commaon Mode Voltage Range (Note 4) YicRr W
Ta =25°C 0 - Voo -1.5
Tiow = Ta = Thigh 0 - Voo -2.0
Voltage Gain R = 15 k), Voo = 15 Vdc, Ty = 25°C Aol 50 200 - Vimy
Large Signal Response Time - - 300 - ns
Vin = TTL Logic Swing, Vier= 1.4 Vdc
VRL=50Vdc, R = 5.1 ki), Ty =25°C
Response Time (Note 5) Vg = 5.0 Vdc, R = 5.1 kL) Tp = 25°C tTLH - 1.3 - us
Input Differential Voltage (Note 6) ViD - - Voo v
All Vi = Gnd or V— Supply (if used)
Output Sink Current Igink 6.0 16 - mA
Vin = 1.0 Vdc, Vip+ =0 Vdc, Vo < 1.5 Vdc, Ta =25°C
Output Saturation Voltage VoL my
Vin = 1.0 Vdc, Vijps+ = 0 Vdc, Igipk = 4.0 mA, Ty = 25°C - 150 400
Tiow=Ta< Thigh - 700

*Tigw = 0°C, Thigh = +70°C for LM393/3934

NOTES: 1. The maximum output current may be as high as 20 mA, independent of the magnitude of V¢, output short circuits to Voo can cause excessive

heating and eventual desfruction.

2_At output switch point, Vig= 1.4 Vdc, Rg = 0 0 with Vo from 5.0 Vde to 30 Vdc, and over the full input common mode range (0 V to Vee =-1.5V).
3. Due to the PNP transistor inputs, bias current will flow out of the inputs. This current is essentially constant, independent of the output state, there

fore, no loading changes will exist on the input lines.

4. Input common mode of either input should not be permitted to go more than 0.3 WV negative of ground or minus supply. The upper limit of common

mode range is Ve -1.5 V.

5. Responsa time is specified with a 100 mY step and 5.0 mY of overdrive. With larger magnitudes of overdrive faster response times are obtainable.
6_The comparator will exhibit proper output state if one of the inputs becomes greater than V-, the other input must remain within the common mode
range. The low input state must not be less than —0.3 V' of ground or minus supply.
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LM393, LM393A, LM293, LM2903, LM2903V
ELECTRICAL CHARACTERISTICS (Vg =5.0Vdc, Tigw = Ta = Thigh,* unless otherwise noted.)

LM393A
Characteristic Symboaol Min Typ Max Unit

Cutput Leakage Current oL A

Vin= =0V, Vip+ 2 1.0 Vdc, Vi = 5.0 Vdc, Ta=25°C — 01 -

Vin—=0V, Vin+ 2 1.0 Vdc, Vg = 30 Vdc, Tigw < Ta < Thigh - - 1.0
Supply Current Ice mA

R = == Both Comparators, Ta = 25°C - 0.4 1.0

R = == Both Comparators, Voo =30V - 1.0 25
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ELECTRICAL CHARACTERISTICS (Ve = 5.0 Vdc, Tioy, < Ta < Thigh. unless ofenvise noted )

LM352, LM333 LM2303, LM2Z303V
Characteristic Symbal | Min Typ Max Min Typ Max Unit
Input Offset Voltage (Note 2) Via m
Tp =25°C - +1.0 +5.0 - +2.0 £7.0
Tiow = Ta = Thigh - - BO - BO 15
Input Cffset Current ho nA
Ta=25°C - 5.0 £50 - +5.0 150
Tiow = Ta = Thigh - - +150 - 50 +200
Input Bias Current (Mot 3) I n&
Ta=25°C - 25 250 - 25 250
T|Dl‘|’ 4 T.'\ 4 Thigh - - 400 - 200 500
Input Common Mode Violtage Range (Mote 3) VicR v
Tp = 25°C 0 - Voo -1.5 a - Voo -1.5
Tow=Tas= Thigh 0 - Ve =20 a - Ve 2.0
Vaoltage Gain AyoL 5 200 - 25 200 - Wim\f
Rl =15 kil Vo = 15 Vde, Ty = 25°C
Large Signal Riesponse Time - - 300 - - 300 - ns
Win = TTL Logic Swing, Vief= 1.4 Vdc
VRrL =50Vde, R = 5.1 kil T =25°C
Response Time (Mote 5) tTLH - 13 - - 15 - us
VRL =50 Vde, R = 5.1 kil, Tg =25°C
Input Differential Violtage (Note &) Vio - - Ve - - Ve v
All Vi, = Gnd or V- Supply [ used)
Qutput Sink Current IS5ink 6.0 18 - g.0 16 - m#
Vip 2 1.0 Vide, Vi, =0 Vde, Vo = 1.5Vde Ty = 25°C
Qutput Saturation Violtage VoL my
Wip 2 1.0 Vide, Vips = 0. Isijpk = 4.0 m&, Tg =25°C - 150 400 - - 400
Tiow = T = Thigh - - 700 - 200 700
Qutput Leakage Current oL n&
Vin— =0V, Vins = 1.0 Vde, Vig = 5.0 Vde, Tg = 25°C - 01 - - 0.1 -
Vin= =0V, Vins = 1.0 Vde, Vo =30 Vde
Tow=Tas= Thigh - - 1000 - - 1000
Supply Current oo m#
R = w Both Comparators, Tg, = 25°C - 0.4 10 - 04 1.0
R| = = Both Comparators, Vg =30V - - 5 - - 25

"Tygw = 0°C. Thign = +70°C Tor LM3S3/3334
LM2S3 Tygyy = —Z5°C. Tigh = +85°C
LM2S03 Tigy = —~40°C, Trygn = +105°C
LM2S03V Tigy = ~40°C, Trygn = +125°C

NOTES: 2. At output switch paint, Vi = 1.4 Ve, Rg; = 0 0 with Vo from 5.0 Vide to 30 Ve, and over the full Input commen mode range {0V ba Viog =—1.5 V).

3. Due o the PNP ransiston Inputs, bias curment will iosw out of the Inputs. This cument |s essentlally constant, Independent of the outpul state, there

fore, no koading changes will exist on the Input lines.

5. Response time |s specied with a 100 my step and 5.0 M\ of ovendrive. VWT larger magnifudes of owendrive Tasier responss times ane ootainabie.
. The comparator wil exhibit proper sutput state If one of the Inputs becomes graaler than Vi, the other Input must remain within the common mode
range. The low Input st3te must not be less than —0.3 V' of ground or minus SUgpY.
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REGULADORES DE TENSAO.
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LM317L 100MA REGULADOR AJUSTAVEL

13 TEXAS
INSTRUMENTS LM317L
SLCS144E —JULY 2004 —REVISED OCTOBER 2014
LM317L 3-Terminal Adjustable Regulator
1 Features 3 Description

+  Output Voltage Range Adjustable 125V to 32V
When Used With External Resistor Divider

+  Output Current Capability of 100 mA

+ Input Regulation Typically 0.01% Per Input-
Vaoltage Change

* Output Regulation Typically 0.5%

The LM317L device is an adjustable, 3-terminal,
positive-voltage regulator capable of supplying
100 mA over an output-voltage range of 1.25 V to
32 V. It is exceptionally easy to use and requires only
two external resistors to set the output voltage.

Device Information

- Ripple Rejection Typically 80 dB PART NUMBER PACKAGE BODY SIZE (NOM)
+ For Higher Qutput Current Requirements, S0IC @) 4.90 mm x 391 mm
See LM317M (500 mA) and LM317 (1.5 A) LM317L T0-92 (3) 4.30 mm x 4.30 mm
S0OT-89 (3) 4 50 mm = 2.50 mm
2 Applications TSSOP (8) 3.00 mm x 4.40 mm
+ Electronic Points of Sale
+ Medical, Health, and Fitness Applications
+ Printers
+ Appliances and White Goods
+ TV Set-Top Boxes
4 Simplified Schematic
LM317L
Vi Input Output L Vo
Adjustment % R1
47002
cl=01pF _| _L c2=1yF
: 4
I R2
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TEXxAS
INSTRUMENTS

www.ti.com

LM317I

SLCS144E —JULY 2004 - REVISED OCTOBER 201

6 Pin Configuration and Functions

D PACKAGE
(TOP VIEW)

U

INPUT [}
OUTPUT]
OUTPUT]

ADJUSTMENT]]

a|INC
7] QUTPUT
&[] OUTPUT
5] NC

oW b =

NC — No internal connection
OUTPUT terminals are all internally connected.

INPUT [}

NC]

NC ]
ADJUSTMENT ]

| NC
] NC
] OUTPUT
| NC

NC = No internal connection

LP PACKAGE PK PACKAGE
(TOP VIEW) (TOP VIEW)
INPUT {3 INPUT
QUTPUT O 1 0UTPUT
ADJUSTMENT | I ADJUSTMENT
Pin Functions
NAME O, PW LP, PK TYPE DESCRIPTION
ADJUSTMENT 4 4 | QOutput feedback voltage
INPUT 1 4 | Input supply voltage
5
NC . 4 — No connect
2
3 1
OUTPUT p R 8] Regulated oufput voltage
7
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Texas
INSTRUMENTS
LM317L
SLCS144E - JULY 2004 -—REVISED OCTOBER 2014 www.tl.com

7 Specifications
7.1 Absolute Maximum Ratings"

aver operating temperature range (unless otherwise noted)

MIN MAX| UNIT
Vi=Vg Input-to-output dfferential voltage 35 v
Ta Qperating vitualunction temperature 150 *C
(1) Stresses beyond those listed under Absolufe Maximum Ratings may cause pammanent damage to the device. These are stress ratings

only, and functional cperation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not impbed. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiity.

7.2 Handling Ratings

MIN MAX UNIT
TJ Storage temperature range -5 150 *C
Human body model (HBM), per ANSVESDA/JEDEC JS-001, all o 2000
pmtll v
Vv Electrostatic discharge
IE20) device model (COM). per JEDEC specification 0 2000
JESD22-C101, all pins'=
(1) JEDEC document JEP 155 states that 500-V HEM allows safe manufacturing with a standard ESD conirol
(2) JEDEC document JEP 157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
7.3 Recommended Operating Conditions
MIN MAX| UNIT
Ve Output voltage 125 32 v
Vi-Vo  Input-to-output voltage differential 25 32 v
la Qutput current 25 100 mA
LM317LC 0 125
T. ing wirty nction tem| *C
! Oparaing virkal-janchon tampasature LM317LI —40 125
7.4 Thermal Information
LM31TL
THERMAL METRIC ™ D LP PK PW | UNIT
BPINS | 3PINS | 3PINS | BPINS
R8., Junchon-to-ambient thermal resistance 7.1 1305 51.5 140.4 "CW

{1} For more information about traditional and new thermal metrics, see the IC Fackage Themal Mefnics application report (SPRABS3).
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TEXAS
INSTRUMENTS

www.il.com

LM317L
SLCS144E —JULY 2004 REVISED OCTOBER 2014

7.5 Electrical Characteristics

over recommended operating virtualjunction temperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS'™ MIN  TYP MAX| UNMIT
Input voltage regulation ™' Vi-Vg=5Vto 35V Ty= 25 oo oo kAl
lg =25 mA to 100 mA ooz 005
Vg =10V, f=120 Hz B5
Ripple regulabon V=10V, ] & - dB
10-pF eapacitor between ADJUSTMENT and ground
V,=5Vto 36V, T,=26°C, |VosS5V 25 mV
) lo = 2.5 mA to 100 mA, V25V 5 mv
Oulput voltage regulaton Vi=5Vio 35V, Vo5V 50 m
lg=2.5 mA to 100 m& V25V 10 mv
Output woltage change with temperature T,=0°C to 125°C 10 myiv
Output voltage long-term drift After 1000 hours at T, = 125°C and Vy— Vg = 35V 3 10| mviv
Output noise voltage =10 Hz to 10 kHz, T,=25°C 30 P
Mmnimum output curment to maintain regulation |V, - V=35V 1.5 25| mA
Peak output current W -Vgs35V 100 200 mA
ADJUSTMENT current 50 100 pA
Change in ADJUSTMENT cument WV -Vg=26Vin3sV, lg =25 mA to 100 mA 0z 5| pA
Reference voltage (output to ADJUSTMENT) ‘F";:‘?E: 3:5:;::' lo=2.5 mA to 100 ma, 12 125 13| w

{1) Undess otherwise noted, these specifications apply for the following test conditions: V) — Vo = 5V and Iy = 40 mA. Pulse-testing
technigues must be wsed that maintain the junchon femperature as dose o the ambient temperature as possible. All charactenstics ane
measured with a 0.1-pF capacitor across the input and a 1-pF capacitor across the output.

{2) Inpat voltage reguiation is expressed here as the percentage change in output woltage per 1-V change at the input.

7.6 Typical Characteristics

Changa in adustment currant ja)

a

(5]

=40

-15

i 3 @
Operating tempersture (C)

Figure 1. Change in Adjustment Current Ower Temperature

10
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LMTL *m‘

9 Application and Implementation

NOTE
Information in the following applications Sections & not panm of the T1 component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
mpm-ﬂuhd-hmmmuﬁﬂﬂdwmmrhmcm“ﬂmﬂ
validate and test their design implementation to confirm system

91 Application Information
The two output resistors are the only components required to adjust V.

9.2 Typical Application

LMITL
b mput  Output [ —# Yo
Al ustrnent %Ii
a0
cl=a1F _L ! L e2=1F
'
L

9.21 Design Requirements

1. Use of an input bypase capacitor is recommended if regulator is far from the filker capacitors.
2. For this design example, use the paramelers listed in Table 1.

3. Use of an oulput capacitor improves iranaent response, but is opbional

Table 1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage range (Output Voltage + 2.5 V)i 32 W
Output voltage Ve % (1 # B2 IRy # lana X Ry

9.2.2 Detailed Design Procedure

9.2.2.1 Input Capacitor

An input capaciior i not reguired, but it is recommended, particularly if the regulaior i not in close proximity to
the power-supply filter capacitors. & 0.1-pF ceramic or 1-uF tantalum provides sufficent bypassing for most
apphcations, especially when adjustment and outpul capacitors are used.

9.2.2.2 Duiput Capaciior

An output capacitor impe transient response, but it not needed for stability.

9.2.2.3 Feedback Resistors
The feadback resistor set the output voltage using Equation 2.
Vg ® (1 Rp TRy} + gy ® Ry 2)
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LM-317 REGULADOR DE TENSAO AJUSTAVEL 1,5A 1,2V A 37V

e —————————
FAIRCHILD
I

SEMICOMNDUCTOR®

LM317

3-Terminal Positive Adjustable Regulator

www fairchildsemi_ com

Features Description
» Output Current In Excess of 1. 3A This monolithic integrated circnit 15 an adjustable 3-ferminal
* Omtput Adjustable Berereen 1. 2V and 37V positive voltage regulator designed to supply more than 1.54
= Internal Thermal Creerload Protection of load oorrent with an output voltage adjustable owvera 1.2
+ Internal Shont Cirenit Current Limiting 1o 3TV It emnploys internal current limiting, thermal
+  Owput Transistor Safe Operating Area Comrpensation shur-down and safe area compensation.
« TO-220 Package

TO-220

)

1. Adj 2. Outpat 3. Input
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Internal Block Diagram

input [ 1] » »

Relimit
- »
pul

374




DICAS DE COMPONENTES DO PROFESSOR BAIRROS

LMT

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input-Output Voltage Differential Vi-Vo 40 v
Lead Temperature TLEAD 230 °C
Power Dissipation PD Intemalky limited W
Operating Junction Temperature Range Tj 0~+125 “C
Storage Temperature Range TsTG -65 ~+125 “C
Temperature Coefficient of Output Voltage AVOIAT #H.02 Se/°C
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Electrical Characteristics

(Vi-Vo=5V, lo=0.5A, 0°C = Ty <+ 125°C, Imax = 1.5A, PDMAX = 20W, unless otherwise specified)

Parameter Symbol Conditions Min | Typ. | Max. Unit

TA = +25°C

Line Regulation (Note1) Rine | 3V<Vi-Vos40v Bl B il i

V=Vi-Vos40v - 0.02 | 007 %IV

TA=+25°C, 10mA < l0 < IMAX
Vo< 5V - 18 25 |mV%/Vo

Load Reguilation (Note1) Rioad NGRSV i ] B
10mA < 0 € Imax
Vo<5V - 40 70 |mV%/Vo
Voz 5V 08 15

Adjustable Pin Current 1ADJ - - 456 100 A

g V<sV-Vos40V

Adjustable Pin Current Change Alapy 10mA < 10 < Imax Pp < P - 20 5 A
VLVIN-VOo <40V

Reference Voltage VRer | 10mA < 1o < IMax 120 1.25 | 1.30 v
Pp < Pmax

Temperature Stability STr - - 07 - % /Vo

“Rﬂeguaﬁon = o ILoviny | VI- Vo =40V - 35 12 mA
Vi-Vo <15V, Pp < Pmax 22

Maximum Output Current lopvax) | Vi-Vo <40V, Pp s PMAX 1.0 0'3 - A
TA=25°C ’

RMS Noise, % of VouT eN Ta=+25°C, 10Hz<f<10KHz| - |0003| 001 | %/Vo
Vo =10V, f= 120Hz

Ripple Rejection RR without Capy 66 60 - dB
CaDJ = 10uF (Note2) 75

Long-Term Stability, TJ = TRIGH ST TA = +25°C for end point 03 1 %
measurements, 1000HR & i

Thermal Resistance Junction to ReJC A R 5 _ CIW

Case

Note:

1. Load and line regulation are specified at constant junction temperature. Change in VD due to heating effects must be taken

into account separately. Pulse testing with low duty is used. (PMAX = 20W)
2. CADJ. when used, is connected between the adjustment pin and ground.

434

376




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

LM317

Typical Application

Vo=1.25V (1+ R2/ R1)+lagjR2

Figure 5. Programmable Regulator

Ci 1s required when regulator 1s located an appreciable distance from power supply filter.

Co is not needed for stability, however. it does improve transient response.
Since IAD] 1s controlled to less than 100pA, the error associated with this term 1s neghigible in most applications.
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LM150 LM350 Regulador ajustavel 3A

TeExas
INSTRUMENTS LM150, LM350-N, LM350A
Moww Bi.com SNVSTI28 _MAY 1398 _REVISED MARCH 2013

LM150/LM350A/LM350 3-Amp Adjustable Regulators
Check for Samples: LM150, LM350-N, LM350A

FEATURES In addition to higher performance than fixed
ulators, the LM150 series offers full overioad
* Adjustable Output Down to 1.2V :gbcﬁon available only in IC's. Included on the chip
« Guaranteed 3A output Current are current limit, thermal overload protection and safe

+ Guaranteed Thermal Regulation

+ Output is Short Circuit Protected

« Current Limit Constant with Temperature

« P* Product Enhancement Tested

« 86 dB Ripple Rejection

» Ensured 1% Output Voltage Tolerance
(LM350A)

+« Ensured Max. 0.01%J/V Line Regulation
(LM350A)

+ Ensured Max. 0.3% Load Regulation (LM350A)

APPLICATIONS

« Adjustable Power supplies
+ Constant Current Regulators
« Battery Chargers

DESCRIPTION

The LM150 series of adjustable 3-terminal positive
voltage regulators is capable of supplying in excess
of 3A over a 1.2V fo 33V output range. They are
exceptionally easy to use and require only 2 external
resistors to set the output voltage. Further, both line
and load regulation are comparable to discrete
designs. Also, the LM150 is packaged in standard
transistor packages which are easily mounted and
handied.

area protection. ANl overicad protection circuitry
remains fully functional even if the adjustment
terminal ks accidentally disconnected.

Normally, no capacitors are needed uniess the device
is situated more than 6 inches from the input filter
capacitors in which case an input bypass is needed.
An output capacitor can be added 1o improve
transient response, while bypassing the adjustment
pin will increase the requlator's ripple rejection.

Besides replacing fixed regulators or discrete
designs, the LM150 is useful in a8 wide variety of
other applications. Since the regulator s “fioating”
and sees only the input-to-output differential voltage,
supplies of several hundred volis can be regulated as
long as the maximum input to output differential is not
exceeded, |.e., avoid short-circuiting the output.

By connecting a fixed resistor between the
adjustment pin and output, the LM150 can be used
as a precision current regulator. Supplies with
electronic shutdown can be achieved by clamping the
adjustment terminal to ground which programs the
output to 1.2V where most loads draw little current.

The part numbers in the LM150 series which have a
NDS suffix are packaged in a standard Steel TO-3
package, while those with a NDE suffix are packaged
in a TO-220 plastic package. The LM150 is rated for
-55°C = T, s +150°C, while the LM350A is rated for
~40°C = T, < +125°C, and the LM350 is rated for 0°C
s Tys +125°C.
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LM150, LM350-N, LM350A

SNVST726 —MAY 1996—REVISED MARCH 2013

13 TEXAS
INSTRUMENTS

WWW.L.com

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
ifvl‘\ during sterage or handling to prevent elecfrostatic damage to the MOS gates.

Absolute Maximum Ratings 2@

Power Dissipation

Infemally Limited

Input-Output Voltage Differential +38Y
Storage Temperature -65°C to +150°C
Metal Package (Soldering, 10 sec.) a00°C
Lead Temperature - -
Plastic Package (Soldering, 4 sec.) 260°C
ESD Tolerance TBD
LM150 -55°C = Ty = +150°C
Operating Temperature Range LM350A -40°C = Ty = +125°C
LM350 0°C = Ty = +125°C

(1) Absolute Maximum Rafings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for
which the device is intended to be functional, but do not ensure specific performance limits. For ensured specifications and test

condifions, see the Electrical Characteristics.

(2) Refer to RETS150K drawing for military specifications of the LM150K.
(3) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability and

specifications.

Connection Diagram
Case is Qutput

ADJUSTMENT Vin

Figure 1. (TO-3 STEEL) Metal Can Package

Bottom View

See Package Number NDS0002A

Vour
1

O

_-_———— ]
| Vout
p— 1 1

Figure 2. (TO-220) Plastic Package

Front View

See Package Number NDE0OOO3B
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Electrical Characteristics

Specifications with standard type face are for T,= 25°C, and those with boldface type apply over full Operating

Temperature Range. Unless otherwise specified, Vy,— Vour= 5V, and Ig,7= 10 mAY

Ambient (Mo Heat Sink)

Parameter Conditions LM150 )
Min Typ Max Units
Reference Voltage IV = My — Vour) =35V, 10 mA = gyt = 3A, P = 30W 1.20 1.25 1.30 1
Line Regulation IV = (Vi - Vour) = 3512 0.005 0.0t ik
0.02 0.05 Y
) _ — 0.1 0.3 %
Load Regulation 10 mA = |t = 3A™ 03 3 %
Thermal Regulation 20 ms Pulse 0.002 0.01 YW
Adjustment Pin Current 50 100 WA
Adjustment Pin Current Change 10 mA = lgyT = 34, 3V = (Vi — Vour) = 35V 0.2 5 WA
Temperature Stability Toam = Ty = Thax 1 %
Minimum Load Current Vin — Vour = 35V 3.5 5 mA
Current Limit Vi = Vour = 10V 3.0 4.5 A
Vin — Viout = 30V 0.3 1 A
RMS Oufput Noise, % of Vour 10Hz=f=10kHz 0.001 Y
) o ) Vour = 10V, =120 Hz, Capy =0 pF 65 dB
Ripple Rejection Ratio
Vaour = 10V, 1= 120 Hz, Cppy = 10 pF 66 86 dB
Long-Term Stahility T,=125°C, 1000 hrs 0.3 1 Y
Thermal Resistance, Junction to Case | NDS Package 1.2 1.5 “CA
Thermal Resistance, Junction 1o NDS Package 15 AN

(1) These specifications are applicable for power dissipations up to 30W for the TO-3 (NDS) package and 25W for the TO-220 (NDE)
package. Power dissipation is ensured at these values up to 15V input-output differential. Above 15V differential, power dissipation will
be limited by intemal protection circuitry. All limits {i.e., the numbers in the Min. and Max. columns) are ensured to AOQL {Average

Outgoing Quality Level).

(2) Regulation is measured at a constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due to
heating effects are covered under the specifications for thermal regulation.
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Electrical Characteristics

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating

Temperature Range. Unless otherwise specified, Vi, — Vaur = 5V, and lqyr = 10 mA. ™"

. LM350A LM350 Units
Parameter Conditions - -
Min Typ Max Min Typ Max
logur = 10 mA, T, =25°C 1.238 | 1.250 | 1.262 v
Reference Voltage IV = (Vi — Voyr) = 35V,
10 mA = lout = 3A, P = 30W 1.225 | 1.250 [ 1.270 [ 1.20 | 1.25 | 1.30 v
) ) 2 0.005 | 0.01 0.005 | 003 | %V
Line Regulation IV = (Vi — Vour) = 35V
0.02 | 0.05 0.02 | 0.07 [ %V
) . 0.1 03 0.1 0.5 %
Load Regulation 10 mA = lgyr = 3AQ
0.3 1 0.3 1.5 %o
Thermal Regulaticn 20 ms Pulse 0.002 | 0.01 0002 | 0.03 | %W
Adjustment Pin Current 50 100 50 100 LA
Adjustment Pin Current Change | 10 mA = lgyr = 3A, 3V = (Vi - Vo) = 35V 0.2 5 0.2 5 HA
Temperature Stahility Tham =Ty = Thaax 1 1 e
Minimum Load Current Vg — Viour = 35V 3.5 10 3.5 10 mA
o Vin — Vour = 10V 3.0 4.5 3.0 4.5 A
Current Limit
Vin — Your = 30V 0.3 1 0.25 1 A
RMS Qufput Noise, % of Vour |10 Hz=f= 10 kHz 0.001 0.001 %
Vour = 10V, f=120 Hz, Cpp, =0 WF G5 65 dB
Ripple Rejection Ratio ouT ADJ !
Vour = 10V, T=120 Hz, Cap, =10 UF 66 86 66 86 dB
Long-Term Stability T,=125°C, 1000 hrs 0.25 1 025 1 %
Thermal Resistance, Junction to | NDS Package 12 | 1.5 | *CW
Case NDE Package 3 4 3 4 CIW
Thermal Resistance, Junction to | NDS Package 35 I
Ambient (No Heat Sink) NDE Package 50 50 AN

(1) These specifications are applicable for power dissipations up to 30W for the TO-3 (NDS) package and 25W for the TO-220 (NDE)

package. Power dissipation is ensured at these values up to 15V input-output differential. Above 15V differential, power dissipation will
he limited by intermal protection circuitry. All limits (i.e., the numbers in the Min. and Max. columns) are ensured to AQQL (Average

Outgoing Quality Level).

(2) Regulation is measured at a constant junction temperature, using pulse tesiing with a low duty cycle. Changes in output voliage due to
heating effects are covered under the specifications for thermal regulation.
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LM150, LM350-N, LM350A P XA ENTS
SNVSTT2B —MAY 1995—REVISED MARCH 2013 whnw ti.com

APPLICATION HINTS

In operation, the LM150 develops a nominal 1.25V reference voltage, Vgeg, between the output and adjustment
terminal. The reference voltage I1s impressed across program resistor R1 and, since the voltage is constant, a
constant current |4 then flows through the output set resistor R2, giving an output voltage of

Rz
W =\ (I + —) + | R2.
ouT REF R1 ADJ (1)

LM158
O—d¥iy  Ypur O
ADJ 'lJ,
Vaer 5 M
— Vour
lapy
Rz
Figure 15.

Since the 50 pA current from the adjustment terminal represents an error term, the LM150 was designed to
minimize lany and make it very constant with line and load changes. To do this, all quiescent operating current is
returned to the output establishing a minimum load current requirement. If there is insufficient load on the output,
the output will rise.
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EXTERNAL CAPACITORS

An input bypass capacitor is recommended. A 0.1 yF disc or 1 pF solid tantalum on the input is suitable input
bypassing for almost all applications. The device i1s more sensitive to the absence of input bypassing when
adjustment or output capacitors are used but the above values will eliminate the possibility of problems.

The adjustment terminal can be bypassed to ground on the LM150 to improve ripple rejection. This bypass
capacitor prevents ripple from being amplified as the output voltage is increased. With a 10 pF bypass capacitor
86 dB ripple rejection is obtainable at any output level. Increases over 10 pF do not appreciably improve the
ripple rejection at frequencies above 120 Hz. If the bypass capacitor i1s used, it Is sometimes necessary to
include protection diodes to prevent the capacitor from discharging through internal low current paths and
damaging the device.

In general, the best type of capacitors to use is solid tantalum. Solid tantalum capacitors have low impedance
even at high frequencies. Depending upon capacitor construction, it takes about 25 pF in aluminum electrolytic to
equal 1 yF solid tantalum at high frequencies. Ceramic capacitors are also good at high frequencies, but some
types have a large decrease in capacitance at frequencies around 0.5 MHz. For this reason, 0.01 pF disc may

seem to work better than a 0.1 pF disc as a bypass.

Although the LM150 is stable with no output capacitors, like any feedback circuit, certain values of external
capacitance can cause excessive ringing. This occurs with values between 500 pF and 5000 pF. A 1 pF solid
tantalum (or 25 pF aluminum electrolytic) on the output swamps this effect and insures stability .
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PROTECTION DIODES

When external capacitors are used with any IC regulator it is sometimes necessary to add protection diodes to
prevent the capacitors from discharging through low current points into the regulator. Most 10 uF capacitors have
low enough internal series resistance to deliver 20A spikes when shorted. Although the surge is short, there is
enough energy to damage parts of the IC.

When an output capacitor is connected to a regulator and the input is shorted, the output capacitor will discharge
into the output of the regulator. The discharge current depends on the value of the capacitor, the output voltage
of the regulator, and the rate of decrease of V. In the LM 150, this discharge path is through a large junction that
is able to sustain 25A surge with no problem. This is not true of other types of positive regulators. For output
capacitors of 25 pF or less, there is no need to use diodes.

The bypass capacitor on the adjustment terminal can discharge through a low current junction. Discharge occurs
when either the input or output is shorted. Internal to the LM 150 is a 500 resistor which limits the peak discharge
current. No protection is needed for output voltages of 25V or less and 10 pF capacitance. Figure 17 shows an
LM150 with protection diodes included for use with outputs greater than 25V and high values of output
capacitance.

Vin

D1 protects against C1
D2 protects against C2

Figure 17. Regulator with Protection Diodes

2
Vout = 1.25V (l + m) + lapyR2

CIRCUITOS DE APLICACOES COM REGULADORES DE TENSAO TIPO LM317 OU 78XX
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9.2 Typical Application

D1

1N4002
Input Qutput
Vv, O e LM317 L T . O Vo
Adjust < ::G
0
D2
Vi =125V 1N4002
C 'aci i c
= i ~ 0
0.1 uF s o 1.0 F
’g'Rz — Cany

|||—|i

Figure 9. Adjustable Voltage Regulator

9.2.2 Detailed Design Procedure

Vo Is calculated as shown in Equation 1. l4n, 1s typically 50 pA and negligible in most applications.

Wo = Veer (1 + R2Z/R1) + (lyn, x R2)
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9.3.1 0-V to 30-V Regulator Circuit

(. R,+Ry)
Vour =Vrer |1+ EF:- L]-10v

]
1 4

Here, the voltage is determined by

LM317
+35V INPUT  OUTPUT —l— Vg
ADJUST R1
120 0
R2
3 k0

Figure 12. 0-V to 30-V Regulator Circuit

9.3.3 Precision Current-Limiter Circuit

This application limits the output current to the I 1 in the diagram.

LM317 ¢
Vi —— INPFUT  OUTPUT WA
R1

ADJUST

Iir'rlit

Figure 14. Precision Current-Limiter Circuit

R

1.2

1
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9.3.6 Battery-Charger Circuit

The series resistor limits the current output of the LM317, minimizing damage to the battery cell.

(. R2)
Vv =125V 1+ —|
ouT ® |.__ + H.I '
louTt(short) = 1%V
RS
Output Impedance =RS :-c| 1+ Eﬁ '
Rs
LM317 0.2 0
v, — INPUT  OQUTPUT Ay

ADJUST

Figure 17. Battery-Charger Circuit
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System Examples (continued)
9.3.12 High-Current Adjustable Regulator Circuit

The NPNs at the top of the schematic allow higher currents at Vgt than the LM317 can provide, while still
keeping the output voltage at levels determined by the adjustment pin resistor divider of the LM317.

TIP73
rfﬂ_ )
N o

]
|
N
2N2905 50002
( A ’

i—e S 5K
2200 LM317
- INPUT  OUTPUT ¢ oV
ADJUST 1200 1N4002
= 10 puF =T~ 47 uF

s
=
T,

ALY

Figure 23. High-Current Adjustable Regulator Circuit
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LM138 5A REGULADOR AJUSTAVEL

‘ SGS-THOMSON LM138/238
YF iicroELEeTRONICS LM338

THREE-TERMINAL 5-A
ADJUSTABLE VOLTAGE REGULATORS

GUARANTEED 7A PEAK OUTFUT CURRENT

ADUUSTABLE OUTPUT DOWN TO 1.2 - TYPICAL APPLICATIONS
+1.2Vto + 25V ADJUSTABLE REGULATOR

LINE REGULATION TYPICALLY 0.005% M
LOAD REGULATION TYPICALLY 0.1%
GUARANTEED THERMAL REGULATION
CURRENT LIMIT CONSTANT WITH TEM-
PERATURE

= STANDARD 3-LEAD TRANSISTOR PACKAGE

LM338

DESCRIPTION
The LM138AM2381M33E are adjustable 3-terminal

positive voltage regulators capable of supplying in ex- [

eess of SA over a 1.2V to 32V oulput range. They are TO3 vl; +23‘U'
exceplionally easy to use and require only 2 resistors K SUFFLX

to set the output vokage. Careful circuit design has re- (Steel Can)

sulted in outstanding load and line regulation com-
parable to many commerdal power supplies. The
LM 138 family is supplied in a standard 3dead transis-
tor package. N ORDER CODE
A unique featureof the LM133 family iz time-de-
pendent cument lmiing. The cument limit circuitry PART
alows peak cuments of upto 124 to be drawn from the HNUMEBER
regulator for short perods of ime. This allows the o
LM138 to be used with heavy transient loads and tm;gg “;E ’g o }2 g :
speeds start-up under fulklioad condiions. Under sus- LMaza '0":C o + 125 °C -
tained loading condtions, the current limit decreases

to a safe value protecting the regulator. Also included EXAMPLE: LM138K
on the chip are themal overload protection and safe
area protection for the power fransistor. Overload pro-
tection remains functional even if the adjustrment pin
is accidentally disconnectad. PIN CONNECTION
Mormally. no capadtors are needsd unless the device (bottom view)

is situated far from the input fiker capacitors in which
case an input bypass is neseded. An optional output
capacitor can be added to improve transient res- O

ponse. The adjustment terminal can be bypassed to Meeded if device is far from filter capacitors.
achieve very high ripple rejection ratios which are dif-

ficult ta achieve with standard 3-temminal reguiators. 1 > Optionad-improves trangent resporee. Cutpu capaciors in the
Besides replacing fixed regulators or discrete designs, © o range of 1uF to 100uF of aluminium or tantaum electrolytic are

the LM233 is useful in a wide varety of other applica- ADJ ") . . . .
tions. Since the regulator is “floating” and sees only ! commeonly used to provide improved output impedarce and rejec-
tion of tran-sients.

TEMPERATURE | PACKAGE
RANGE K

* L=

theinput-to-output differential voltage, supplies of sev-
eral hundred volts can be regulaied as long as the
maximum input to input differential is not exceeded. O R2

The LM138/LM238/LM338 are packaged in standard *® o= 125V {1+ —)
steel TO-3 transistor packages. The LM 138 is rated
foroperation from -55 °C to 150 °C, the LM238 from .
— 25°C to + 150°C and the LM338 from 0°C to + Caseis output *** R1 = 2400 for LM135 and LM238
125°C.
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LM138-LM238-LM338

434

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Pict | Power Dissipation Internally Limited W
Vi- Vo [lnput-Output Yoltage Differential a5 v
Toper | Operating Junction Temperature Range LM138 -B5 to 150 "C
LM233 -25 to 150
LM338 Dto 125
Tsty | Storage Temperature Range -65 to 150 °C
Tiess | Lead Temperature (Soldering, 10 seconds) 300 °C
THERMAL CHARACTERISTICS
Symbol Parameter Value Unit
Ringcy | Typical Junction-Case Thermal Resistance 14 “CIW
Rihga) | Max Junction-Ambient Thermal Resistance 35 °CIW
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ELECTRICAL CHARACTERISTICS

LM138: -55 < T; =150 °C, V|- Vp=5V. Iy =254

LM238: -25 = Ti =180 °C, V) - Vo =5V, Ig=25A

LM338: 0 < Tj =150 °C, Vi- Vo =5V, Ip = 2.5A

Although power dissipation is internally limited, these specifications apply to power dissipation up to
S0OW (unless otherwize specified).

Symbaol Parameter LM138-LMZ38 LM338 Uniit
Min. | Typ. | Max | Min. | Typ. | Max
Ko Line Regulation - (note 1) 0.005 | 0u01 0.005 | 0.02 | %A
Tamp = 25°C, 3V = (V- Vo) =36 W
Kve |Load Regulation Tame =25°C. 10mA < lp <5 A
Vo = 5\ - (note 1) 5 15 5 25 m
Vp = 5\ - (noie 1) 0.1 03 0.1 0.5 % |
Thermal Regulation (pulse = 20 ms) 0.002 | 0.01 0002 ] 0.02 | %W
sy L Adjustment Pin Cument 43 100 45 100 7N
Alag | Adjustment Pin Curment Change 0.2 5 0.2 5 [T
10mA =l < 5A 3IVE-Veh=35W
Virer, | Rieference Voltage 1.19 1.24 1.28 1.18 124 | 1.28 W
AVE N -V =35V, 10 mA = |l = BA, P = 500
K Line Regulation - (note 1) 002 | O.04 00z | 006 | %A
AVEN -Vl =38 W
Kwa  |Load Regulation 10mA <o <5 A
Vo = 5V - (note 1) 20 30 20 50 m
Vg = 5\ - (noie 1) 0.3 0.6 0.3 1 %
Ko | Temperature Stability (Tmp = T) £ Trmag) 1 1 %
boiminy | Minimurm Load Current (V) - Vo £ 35 W) 3.5 5 A5 10 mA |
lomaxy | Cument Limit (V) - Vg = 10 V) A
DC 5 g 5 a
0.5 ms Peak T 12 T 12
V-V =30V 1 1
RMS Output Moise, % of Wig 0.002 0.003 %
[(Tamp = 25 °C, 10 Hz = f= 10 KHz)
R Ripple Rejection Ratio dB
Vo=10V, f=120 Hz &0 a0
Cag =10 pF a0 75 80 i}
Fuve | Long Term Stabiity (Tame = 125 °C) 0.3 1 0.3 1 %

Naote 1 @ Regulation is measwred at constant junclion temperature. Changes in output voltage due to heating effects are taken
into account separately by thermal rejecton.
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LM340-5 LM340-12 LM340-15

I} TEXAS
INSTRUMENTS LM340-N, LM78xx
www.ti.com SNOSETOJ) —FEBRUARY 2000—REVISED DECEMBER 2013
LM340-N/LM78XX Series 3-Terminal Positive Regulators
Check for Samples: LM340-N, LM78xx
FEATURES DESCRIPTION

+ Complete Specifications at 1A Load

* Output Voltage Tolerances of 2% at T; = 25°C
and 4% Over the Temperature Range
(LM340A)

+ Line Regulation of 0.01% of Vg r/V of AV}, at
1A Load (LM340A)

» Load Regulation of 0.3% of Vg, /A (LM340A)
* Internal Thermal Overload Protection

+ Internal Short-circuit Current Limit

+ Output Transistor Safe Area Protection

+ P* Product Enhancement Tested

The LM140/LM340A/LM340-N/LM78XXC monolithic
J-terminal positive voltage regulators employ internal
current-limiting, thermal shutdown and safe-area
compensation, making them essentially indestructible.
If adequate heat sinking is provided, they can deliver
over 1.0A output current. They are intended as fixed
voltage regulators in a wide range of applications
including local (on-card) regulation for elimination of
noise and distribution problems associated with
single-point regulation. In addition to use as fixed
voltage regulators, these devices can be used with
external components to obtain adjustable output
voltages and currents.

Considerable effort was expended to make the entire
series of regulators easy to use and minimize the
number of external components. It is not necessary to
bypass the output, although this does improve
transient response. Input bypassing is needed only if
the regulator is located far from the filter capacitor of
the power supply.

The 5V, 12V, and 15V regulator options are available
in the steel TO-3 power package. The
LM340A/LM340-N/LM78XXC seres is available in the
T0O-220 plastic power package, and the LM340-N-5.0
is available in the SOT-223 package, as well as the
LM340-50 and LM340-12 in the surface-mount
DDPAK/TO-263 package.
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Typical Applications

INFUT

[ R
022 UF m——

GND

*Required if the regulator is located far from the power supply filter.

**Although no output capacitor is needed for stability, it does help
transient response. (If needed, use 0.1 yF, ceramic disc).

Figure 1. Fixed Output Regulator

OUTRUT

_— P Rl

INPUT (UTRUT
D

A1

=— .27 F

Vour = 5V + (SVIR1 + Ig) R2 5V/R1 > 3 I,
load regulation (L;) = [(R1 + R2)W/R1] (L, of LM340-5).

Figure 2. Adjustable Output Regulator
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Connection Diagrams

=L IHPUT e—
“E"ﬁ oo G — ;5. ].._ GHD
QUTPUT
] I NPT
Figure 5. DDPAKI/TO-263 Surface-Mount Package Figure 6. 3-Lead SOT-223
Top View Top View
See Package Number KTT0003B See Package Number DCY

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conduciive foam
‘hﬂ during storage or handling to prevent electrostatic damage to the MOS gates.

Absolute Maximum Ratings"@®

DC Input Voltage 38y
Internal Power Dissipation ! Internally Limited
Maximum Junction Temperature 150°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec.) TO-3 Package (NDS) a00°C

TO-220 Package (NDE), DDPAKI/TO-263

Package (KTT) 230°C
ESD Susceptibility® 2KV
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TEXAS ;
g Texas
LM340-N, LM78xx INSTRUMENTS P s s LM340-N, LMTEx
ENCEETLI - FEERUARY 2000-REVISED CECEMBER 2013 www_tl.oom www tLsom SNCEETD —FEBSUARY 2000—REVISED DECEMEER 2013
LM340A Electrical Characteristics LM140 Electrical Characteristicst™
loyy = 18, 0°C =T, < + 125°C (LM340A) unless otherwise specified"! -55°C £ T, < +150°C unless otherwise specified
Output Violtags W 12V 5 Quiput Voltage 5 12v 15V
symbol | Input Voltags juniess otherwiss nobed) 0V 13V 23V Units 55‘;"“' Input Voltags [unlsss otharwiza notad) v [ET 30 Unitts
Parameter Conditions Min | Typ [Max| min [ Typ | max [ Min | Typ [ max Parameter Conditiona Min | Typ | Max | Min | Typ | Max | Win | Typ | Max
Vg Ouiput T, =25°C 49 5 51| 1175 12 1225 | 147 15 153 | W Vo | Outputvorage |T,=25C.5mASls1A | 48 5 52 | 115 12 125 [ 144 15 156 | W
Voitage Pos 15W, SMAS oS 14 48 52| 1.5 125 | 144 156 | v FasiSW.5mAslas1A | 475 535 | 114 1265 | 14.25 1575 v
Viane S Vi 5 Vg (7.5 5 Wy, = 20} [1485V,,s27) (17.9 5V, 5 30) W Vg 5 Vi = Vst (65 Wy S 20) [15.55 Vg 5 27) [18.5 5 Wy, = 30) W
[T Lina lg = 500 mA 10 EE] 73 iy B, Ling lp=500 [T,=25"C <] 50 4 120 4 180 miy'
lati mA = = = =
Reguaton | gy [7.55V,, = 20 [1485V,, <27) (7.8 =, =30) v Reguiation AN (T = Wiy 5 25) [14.55 V,, = 30) (1755 Wy = 30) w
T,=25C ERRE 4 13 4 z | mv it = 120 =0 |
A — (7.5 = Vi =20) [14.5 = Vi = 27) [17.5 =Vl = 30) v & (6= Ve 5 20) (155 W, =27) (1855 W,y = 30) v
T,=25C = g a ] m l.siA [T, =25°C Bl 120 150 | mv
Cwer Temperalure 12 A 3 my AV, (755 Vyy=20) [14.65 Vg 5.27) (177 5 Vg 5 30) v
Ay [B=sVy=s12) (16 =Wy, = 22) (2D =V, = 25) W EECeT, = = 50 75 ™
&, [Losa T, = EMA S, s 154 10 25 12 32 12 s | mv +150'e
Feguiation | 25°C BEOMA Sl = 15 1 2 | mw Bty 16< Vi = 12) (165 Vi < 22) [20 = Vip 5 26) v
TED mA &ve | Load T.- HEE 10 50 12 1 12 150 | mw
‘Ower Temperature, 25 €0 75 | mv Reguion  |2F°C 154
5 ™
SmASInE 1A %$§SI.S 5 50 75 | mv
la g:mwert Ty=25°C L] g & mA E5C=T, = 4150C, = 120 = |
et 6.5
F v T T i R SmasLit
5 =t Slgs 05 . . =1 a5
o - ly gules.';terc los1A [T, =25'C £ 3 3 mA
Cuv’“ Ti=25C. o = 1A 0.8 0.8 03 | mA e =5CsT,s 7 T T mA
Vign = Vi = Viaax (7.5 5 Wy, = 20 (148 sV, =27 (17.9 =\, = 30) W +130°C
s, = 500 mA, 0.E 0.8 0.3 mA Al gules.':tﬁrr SMAS s 1A ] 0.5 0.5 mA
e - -
Viar S Vi S Vi {65 Wy 5 25) (15 5V, =30 (17.95V,, s30) W Change T=25C lo= 1A 08 08 08 | ma
Wy Ot Nokse | T, = 25°C, 10HZ =< 100 A0 75 =) Ty Winan = Win 5 Wi {6 = Vi = 20) (15 = Vi = 27) [18.5 = W = 30) W
Voitage iHz lo= 500 A, -55°Cs TS 08 0.8 0 | ma
Fapple T,=25°C,f=120Hz, l,= | 88 & &1 72 &0 70 = 50T
avin | Rejection 1A W 5 Vi 5 Vi {6V, =25) (15 5V, 5 30) [16.5 = Wy, = 30) W
Ayt orf=120HE lo = SO0 mA, | &6 &1 & a8 iy wﬁ;gmse :ﬁz- 25'C, 10HZ 515100 40 T 90 w
Over Tamperatu
VEr Temperature, Vi | Rippie T=120 | I,s1AT,=~ | 688 B0 TR &0 70 a5
Vi S Vi = Vs {85 W = 16) (15 =V = 25) (155 = Wy = 28.5) v Ay | Rejecion Hz 25Cor
Ra Dropout To=25°C, ko= 1A 2.0 20 20 v I, 5500 mA, B 50 a3
Wotage -SECsTy
Ouut f=1kHZ E] 13 13 ma SHISC
Feslstancs Vn S Vin S Vanax & = Win S 18) (15 = Vi 5 25) [18.5 5 Vi = 2B.5) v
Shor-Clreut | T, = 25°C 21 15 12 A Ra :rogg.et T =25°C, lo= 14 20 20 20 v
Cument ol
Peak outpr | T, = 25°C 24 24 24 A Dttt T=1kHz £ & 15 mi
Cument Reslslance
Auerage TC | MIn, T, =0°C, lo = 5 mA -16 -15 18 mirG Snort-Croult | T, = 25°C 2 13 12 A
of Vo Curment
Wik Irput Vioitage: | T, = 25°C zeali C:IJP\.I'I. Ty=25°C 24 24 2.4 A
Feaquired b e 1a5 75 y L=
Malntzin Line = = : Average TCof [0°CsT s +150°C lo =5 -0 -15 -8 mViC
Regulation [ mA
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LM340-N, LMT8xx

‘SHOSETOU —~FEERUARY 2000—-REVISED DECEMBER 20M3

svmn Output voitags s 12v 15 LM340-N Electrical Characteristics™ (continued)
P" |_input Voltags [unises otherwlss notsd) 10V 13 7V URME | o T 2 L 498°C unlecs otherwice e
Parameter Conditions Min | Typ [ Max | sin | Typ [ Max | sin | Typ | Max 1
Ve |npmvomage |Ti-25°Ces1A Cutput Violtags W 12V 15V
Requreaio _ a5 . v || Symbal [ Input Voltags juniess otherwias notsd) 1oV 13 23V Unilts
Requiation Paramatsr Condltions Min | Typ | Max | i | Tvp [ max [ min | Typ | max
. N o Dropout Viallage | Ty = 25°C, lo = 1A 20 20 20 W
LM340-N Electrical Characteristics Ot f=1kHz 3 18 13 -
0°C = T, = #125°C unless otherwise spectied Reslsiance
Output Voltags v 12y 157 Shom-Cimut | T,=25°C 21 15 12 A
symbol | Input Voitags {unisss otherwlas notsd) 10V 15V 23V Units Current
Parametsr Conditions Min | Typ [ max [ win [ Typ [ meax [ min | Typ | meax Peak Output T,= 25 24 2.4 2.4 A
Vo OUDUtVotage |T,-25°C 5mA=l,=1A] 48 5 52 | 115 12 125 | 144 15 155 | W Current
B 15W, S MAS I 1A | 475 525 | 114 126 | 1225 157 W Average TCof |D"CST,s#125°C o =5 -16 -15 -1.8 MG
Va5 Vi 5 Vi [7.5 5V, s A) [14.5 5V, = 27) (1755, 530) v Vot mA
MV, |UneReguation |1, =530 |T,=25C 3 = 4 1 2 1= | v || InpUt Wnitage | To= 25°C, lo S 1A
mA AV, [F 5V, 525) [1£.5 5V, = 30) (785, 530) v Raquired 1o 75 145 177 v
rcsT,= 50 T2 = | v Maintain Line ’ ] ’
+125°C Faguiation
Ay {85 Wiy 520) [15 5 Wy 5 27) {1855 Vi = 30) v
las1A |Ty=257C =0 120 1= | mv | LMTBOBC
AV [7.55 Vi = 20) [14.6 5 W £ 27) (17.7 = Vi 5 30) v | Electrical Characteristics
i = & S| ™ PC s T, S #160°C, W, = 14V, |, = 500 mA, G, = 0.33 pF. C,, = 0.1 pF. unless otherwise specified
AV, A5V, 512) [1E 5, 522 (20 5V, = 75) v Symbad Paramater Conditiona!™ LMTBOEC Units
MV, |Load Reguaton [T, - SmAsl,s 1 = 12 120 12 1= | mv Min | Typ | Max
Fco |1sa - —
omasl, = 2 0 I Cutput VoRiage T,=25C 77 | a0 [ea| w
750 mA A Line Regulaton T,=25°C 10.5V =\, = 25V 6.0 | 160 mv
SMASb<IATCET, 50 120 R MOV S, S 17V 20 | &0
=4 "
- porm— PTT e 5 a i Load Reguiation T,=25C SOmAsl,s 154 12 | 1ea | mv
Curent resTs &5 &5 B5 | ma 250 mA = |, < 750 mA 40 | &
2T Vo Cutput Voliage 11.5W sV, 523V, S0MA s o= 1.04, P's 15W 75 A W
Al Quiesoant SmAsl, s 1A 0s 0s 0s mA P e — TRETEE
Cument Changs |7 225G 1,5 1A, 1.0 10 ERETE i e = —
Vi Vi = Viagar 7.5 5V = 20) 1482V, =27) (17,95, = 30) v | |4 Qs Wimblne | 11.5V =W, <25 4] ma
Il S500mA, 0'CsT,s 1.0 14 10 | mA ‘Cument Change Wimload |SO0mAslys1.0A 0.5
;-25 C\r v, T 5, 535) 14.5 5, = 30) 17.5 £, =30} v W Nose Ty =250 10 He =1 = S0 ke = i
mn = Wi 5 Ve [F =Wy, =.23) Ha.3=Vy= ra=v, = p 107 - - -
o e T.-C OHzeTE ) = = W MMV | Ripple Rajection =120 HZ Iy = 350 m&, T, = 35°C S8 72 dB
Voitage 100 Kz Voo Dropout Voltage lo= 104 T, =25C 20 v
Ripple Rejection lo 514, Ty=| 62 ] 55 72 T & ||r, Outpat Reslstance r=1i0kHz 18 ma
A 5
Aoy f=120 of Iy 500 52 == & Lo Curipart Short Clroult Cument Ty = 25°C, W = 35V 0.45 A
Hz E‘_v‘c\.ﬂ B - Peak Output Cument T,=25°C 2z A
e BVJAT | Awerage Temperature CoefMdant of |1, = 50 ma& .
prTRT z - iz - it Vottage 0.8 TG
Vo Vi 5 Vagae (5, 518) (15 5V, 25) [BEsV, 5285 | W Curp
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Typical Applications

L=l
RPUT ouUTPUT L]
L] Wi
= +
0 .T lu.“_-, T o
o A,
1 &l — v
GM D -|- i
Bypass capachons are recommended for optimum staslity and trarsient response, and should be located 35 cicss a5 1
possibie o the regulator. —
Figure 28. Fixed Output Regulator
AfTri] 2 ﬁ
. 2 ||_|'.|'|-“E..
REG MEGEaee T T - o
—W\,j_& g va Figure 30. High Current Voltage Regulator
oz -T l-:'\l:- *J- :‘;U".:_.
i L
K
» T
=7
outeut GHD T 1
L .
= Fgg 18
=
. VR
e U370

Figure 29. High Input Voltage Circuits Figure 31. High Output Current, Short Circuit Protected
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[3.B4=a.08] —

0.660-0,670
[16.T6-17.01]

1,177-1.197
[23.90=-30,40]

0.210-0.220 \f\
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0425 0455
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LM333 3A REGULADOR DE TENSAO NEGATIVO

LM333
3-Ampere Adjustable Negative Regulator

General Description Features

The LM333 is an adjustable 3-terminal negative voltage Output voltage adjustable from —1.2V to -32V
regulator capable of supplying in excess of —3.0A over an 3.0A output current guaranteed, -55°C to +150°C
output voltage range of —1.2V to -32V. This regulator is Line regulation typically 0.01%/V

exceptionally easy to apply, requinng only 2 external resis- Load regulation typically 0.2%

tors to set the output voltage and 1 output capacitor for Excellent rejection of thermal transients
frequency compensation. The circuit design has been opti- 50 pom/"C temperature coefficient

mized for excellent regulation and low thermal transients. PP mp o

Further, the LM333 features internal current limiting, thermal Temperature-independent curnen_t limit

shutdown and safe-area compensation, making them sub- Internal thermal overload protection

stantially immune to failure from overoads. Standard 3-lead transistor package

The LM333 serves a wide variety of applications including Output is short circuit protected
local on-card regulation, programmable-output voltage regu-

lation or precision current regulation. The LM333 is an ideal

complement to the LM150/LM350 adjustable positive regu-

lators.

Connection Diagram

TO-3
Metal Can Package

© Vour CASES
0 ADJUST o) - Vin
-]

D2009%065-1

Bottom View
Steel TO-3 Metal Can Package (K STEEL)
Order Number LM333K STEEL
See NS Package Number K02A
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Absolute Maximum Ratings o= 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Offical
Distributors for availability and specifications.

Power Dissipation

Intermally Limnited

Inpui-Output Voltage Differential sy

Electrical Characteristics LM333
Spedifications with standard typeface are for T, = 25°C, and those with boldface type apply over the full operating tempera-

ture ramge. (Mote 3)

Operating Junction Temperature Range

LM333
Storage Temperature

Lead Temperature (Sclderng, 10 sec.)

TC-3 Package
ESD Susceptibility

Trar 10 Thaaxe
—40°C o +125°C

-65°C to +150°C

A00C
TBD

Parameter Conditions Typical Min Max Units
{Maote 2) {MNote 2)
Reference Voltage IL =10 m& -1.250 -1.225 -1.275 W
I = Mgy — Vgl = 35V —1:250 -1213 —1287
10mA= s 3A PSP
Line Regulation I = Mgy — Vgl = 35V 0.01 0.04 % N
lour = 50 mA (Maote 4) 0.02 0.7
Load Regulation IDmA= <34 PP 0z 1.0
(Motes 4, 5) 04 15
Thermal Regulation 10 ms Pulse 0.oaz 0.02 % Y
Temperature Stability Toaes S Ty S Taax 0.5 %
Long Temn Stability T, = 125%C, 1000 Hours 0z %
Adjust Pin Current 85 a5 A
T 100
Adjust Pin Current 10 ma = <3A 25 8 [TY
Change A0V = Wy — Wiyl = 35V
Minimum Load Wiy — Vo] = 35V 25 10 mé&
Current Vi — Voo = 10V 1.5 5.0
Current Limit I = Mgy — Vo] = 10V 19 30
[Mote 5) Vi — Voo = 20V 24 1.0 A
Wiy — Voo = 30V 04 020
Cutput Moise 10 Hz to 10 kHz 0.003 % (ms)
(% of Vo 7l
Ripple Rejection Vour = 10V, f= 120 Hz
Cuny= DpF a0 dB
Capy = 10pF T
Thermal Resistance TO-3 Package (K STEEL) 1.2 18 "CW
Junction to Case TO-220 Package (T) 3 4
Thermal Shutdown 163 ‘C
Temperature
Thermal Resistance K. Package 35
Junction to Ambient T Package 50 "
(Mo Heatsink)
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Adjustable Negative Voltage Regulator

1
R2 =
—L [:2* + c‘l*
AT T~ uF
120
E——
ADJ
—Vin Vin Vour » —Vour
LM133/333

D5009085-2

R2
- = —1. + - ®
Vout 125‘\!"(1 12‘&51] + ( lay HE)
'C1 = 1 pF solid tantalum or 10 pF aluminum electrolytic required for stability.
*C2 = 1 pF solid tantalum is required only if regulator is more than 4” from power supply filter capacitor.
Cutput capacitors in the range of 1 pF to 1000 pF of aluminum or tantalum electrolytic are commonly used to provide lower output impedance and improved

transient response.
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AMPLIFICADORES
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EQUACOES DA POTENCIA EM AMPLIFICADORES

403




DICAS DE COMPONENTES DO PROFESSOR BAIRROS 434

LM386 LOW VOLTAGE AUDIO POWER AMPLIFIER
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JE) TEXAS
INSTRUMENTS

LM386
SNASS45C —MAY 2004—REVISED MAY 2017

LM386 Low Voltage Audio Power Amplifier

1 Features

* Battery Operation

*  Minimum Extemal Parts

*  Wide Supply Voltage Range: 4 V=12 V or
5vV-18v

*  Low Quiescent Current Drain: 4 mA

+  Voltage Gains from 20 to 200

*  Ground-Referenced Input

+  Self-Centering Output Quisscent Voltage

- Low Distortion: D.2% (A, =20, Vg =6V, R =82,

Po =125 mW, f= 1 kHz)
*  Available in 8-Pin MSOP Package

2 Applications

*  AM-FM Radic Amplifiers

* Portable Tape Player Amplifiers
*  Intsrcoms

* TV Sound Systems

* Line Drivers

* Ultrasonic Drivers

+  Small Servo Drivers

* Power Converters

3 Description

The LM38EM-1 and LM386MX-1 are power amplifiers
designed for wuse in low woltage consumer
applications. The gain is internally set to 20 to keep
external part count low, but the addition of an external
resistor and capacitor between pins 1 and & will
increase the gain to any value from 20 to 200.

The inputs are ground referenced while the output
automatically biases to one-half the supply voltage.
The quiescent power drain is only 24 mW when
operating from a 6-V supply, making the LM336M-1
and LM386MX-1 ideal for battery operation.

Device Information(!

PART NUMBER PACKAGE BODY SIZE (NOM)
LM338N-1 PDIP (8} 9.80 mm = 8.35 mm
LM336N-3 FDIF (8) .60 mm = 8.35 mm
LM336N-4 FDIF (8) .60 mm x 8.35 mm
LM336M-1 SOIC (8) 4.90 mm * 3.80 mm
LM338MX-1 S0IC (3) 4.00 mm * 3.00 mm
LM338MMX-1 VSS0P () 3.00 mm * 3.00 mm

(1) For 38 available packages, see the orderable addendum at
the end of the data sheet.

Schematic

5 ol

SURFL Y CURRENT |mA)

_—
_.'.F____,..-"
-
|
l l
4 5 B 7 8 9 W ownon

SUFPLY WOLTAGE INDLTEI
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5 Pin Configuration and Functions

D Package
&-Fin MSOP
Top View
1 E
GAIN — — GAIN
- INPUT —— " Bveass
+ INPUT —] 5 Vs
BND —4 3 Moarr
Pin Functions
PN TYPE DESCRIPTION
NAME NO.
GAIN 1 - Gain seting pin
—INPUT 2 | Inverting input
+INPUT 3 | Noninwerting input
GND 4 P Ground reference
Vour 5 O Oustput
Vg i} P Powier supply woltage
BYPASS T o Bypass decoupling path
GAIN B - Gain setting pin
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€ Specifications

6.1 Absolute Maximum Ratings

owver operating free-air temperature range (unless otherwise noted)™"

MIN MAX UNIT
- LM3BAM-1/-3, LM3BEM-1 15
Supply Voltage. Voo LM386N-4 2 v
LM3BaM 1.25
Package Dissipation LM3BEM 0.73 W
LM3BGMM-1 0.585
Input Voltage., V, -0.4 04 Vv
Storage temperature. Tog -85 150 *C

(1) Stresses beyond those listed under Absolufe Maxdmum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those ndicated under Recommended
Operafing Conditions. Exposure to absolute-maximum-rated conditions for extended penods may affect device reliability

6.2 ESD Ratings

VALUE UNIT
Human-body model (HEM), per ANSVESDALEDEC J5-001"" +1000
Viesm  Electrostatic discharge Charged-device model (COM), per JEDEC specification JESD22- +1000 v
ciof=

(1) JEDEC docament JEP 155 states that 500-V HBM allows safe manufacturing with a standard ESD contrel process.

(2) JEDEC docament JEP15T states that 250-V CDOM allows safe manufactuning with a standard ESD control process.
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LM3E6
SNASSSSC —MAY 2004 REVISED MAY 3017 wwrw tcom
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Supply \Voltage e 12 v
Ves LM338N-4 £ 18 v
Speaker Impedance 2 0
Wl Analog input voltage 04 04 v
TA Operating free-air temperature 0 70 C
6.4 Thermal Information
LE3E6 LM386 LM386
THERMAL METRIC [} O {SOIC) DGK [VS50P) P (PDIF) UNIT
b ] 8
Raja, Junction-fo-ambient thermal resistance 118.7 189.3 534 “CW
Rascion Junction-fo-case (top) thermal resistance 507 EEN 421 “CIW
Rag Junction-to-beard thermal resistance hE_2 1002 06 “CIW
v Junction-o-top characterization parameter 124 B2z 18.0 “CW
Yie Junction-o-board characterization parameter it ] JLA | 50.5 "W

(1)

For more information about fraditional and new thermal metncs, see the Semiconductor and IC Fackage Thermal Mefrics application

report.
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6.5 Electrical Characteristics
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aver operating free-air temperature ramge (unless othenwise noted)

PARAMETER TEST CONDITIONS MIN v MaX| UNIT
" R LM3SEN-1, -3, LM355N-1, LM3SENM-1 ] iz Y
. 1 SUpply Voiage LM3SEN-4 3 18
s QuiescEnt Curment Wy =6, Vg =0 4 a M
W, =6V, R, =8 0, THD = 10% 250 -
[LM3ESN-1, LM3GN-1, LM3G5MM-1) = 2=
W, =9V, R, =8 [, THD = 10% . .
P Cutput Power sesi-a) 500 700 mw
W, = 16V, R, = 32 1, THD = 10% . N
[LM3E5N-4) 0d o
A Valtage Gain Y -BV.1- 1M = )
10 F from P 110 & 28
BW Bandwidth Wi = 6V, PING 1 and B Open 300 iHz
- | Vg =6V, R =8 [, POUT = 125 mW ,
THD Total Harmonie Distortion T e e 1 e o 0%
- - L Vg =6, =1 KHZ, CEYPASS = 10 oF
FSAR Fower Supply Refection Rata P 1 21 Ot et 1 O 50 a8
Fiw Input Reslstance 50 ¥
. Input Blas Curment W5 = 6 W, PG 2 and 3 Open 250 na
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9.2 Typical Application

9.2.1 LM386 with Gain = 20

Figure 10 shows the minimum part count application that can be implemented using LM38E. Its gain is intermally

set to 20.

8.2.1.1 Design Regquirements

Copyright © 2017, TeXas Instnuments Incorporated

Figure 10. LM386 with Gain = 20

Table 1. Design Parameters

9.2.1.3 Appilication Curve

DESIGN PARAMETER EXAMFLE VALUE
Load Impedance 40320
Supply Voltage Vi 12V

SUPILY CURRENT jna)

434

4 5 & 7 @ 3 wownou
SUPPLY VOLTAGE [VOLTE]

Figure 11. Supply Current vs Supply Voltage
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9.2.2 LM386 with Gain = 200

J__2 -

Vi —l
10k

L

Figure 12. LM386 with Gain = 200

9.2.2.1 Design Reguirements

& 3
I

17
I

I

[}
1B
-1
-

+ 1

PASS
Z10

Copyright & 2017, Texas Instruments Incoporatsd

Table 2. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Lzad Impedance 4010320
Supply Voltage SV 12V

9.2.2.2 Detailed Design Procedure

The Detailed Design Procedure can be found in the Detailed Design Procedurs section.

9.2.2.3 Application Curve

SUFMLY CURRENT |ma&)

Figure 13

i

B 7 @ 3 mwm now

SUPPLY WOLTAGE IWOLTE

. Supply Current vs Supply Voltage
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9.2.3 LM386 with Gain = 50

9.2.3.1 Design Requiramenits

Figure 14. LM386 with Gain = 50

Copyrignt © 2017, Texas Instnuments Incorporated

Table 3. Design Parameters

DESIGH PARAMETER EXAMPLE VALUE
Load Impedance 40t0320
Supply Voltage HVie 12V

9.2.3.2 Detailed Design Procedure

The Detailed Design Procedure can be found in the Defailed Design Procedure section.

9.2.3.3 Application Curve

SUEFL Y CURRENT (mA)
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9.2.4 Low Distortion Power Wienbridge Oscillator

ELDEMA
CF-5-2158

C

3IV-15mA —

Cvg

D

Copyright & 2017, Texas Instruments Incorporatad

Figure 16. Low Distortion Power Wienbridge Oscillator

9.2.4.1 Design Reguiremenis

Table 4. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Load Impedance 40t 320
Supply Voltage SVio 12V

9.2.4.2 Detailed Design Procedure

The Detailed Design Procedure can be found in the Detailed Design Procedurs section.

9.2.4.3 Application Curve

SUFPLY CURRENT |mA)

4 5 B 7 B 8 1@ W oNp
SUFPLY WOLTAGE (WOLTE
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9.2.5 LM3IB6 with Bass Boost

9.2.5.1 Design Reguirements

Table 5. Design Parameters

=100

1

T W

< R
_|_:: a5 ﬂ:_

Cogynight & 2017, Texas I'IEI.I'LF'IE'TIEI'IL‘!:I']:I:II?J:E{:

Figure 18. LM386 with Bass Boost

DESIGN PARAMETER EXAMPLE VALUE
Load Impedance 4 0to 320
Supply Voltage 5V 12V

9.2.5.2 Detailed Design Procedure

The Detailed Design Procedure can be found in the Defailed Design Procedure section.

9.2.5.3 Application Curve

Figure 19, Voltage Gain vs Frequency

VOLTAGE GAIN [dE

50 100 20 SO0 Tk 2k Gk 10k 20k

FREMFENCY (Hz|
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9.2.6 Square Wave Oscillator

H—tve
ZR
+

= 1kHZ

]

opyright & 2017, Texas Instruments Incorparated

Figure 20. Square Wave Oscillator

Table 6. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Load Impedance 40 to 32 0
Supply Voltage SV 12V

9.2.6.1 Detailed Design Procedura

The Detailed Design Procedure can be found in the Defailed Design Procedure section.

9.2.6.2 Application Curve

SURFLY CURRENT imA)

I
4 5 B 7 & &8 mw N i

SUFPLY WOLTAGE (WOLTE

Figure 21. Supply Current ve Supply Voltage
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9.2.7 AM Radio Power Amplifier

Ce
DETECTOR
1

BYPASS
FERRITE
_SEAD 250 pF

5 —
AN an
* i * SPEAKER

4 I b oo

Copyright © 2017, Texas Instruments Incorporated

Figure 22. AM Radio Power Amplifier

9.2.7.1 Design Reguirements

Table 7. Design Parameters

DESIGN PARAMETER EXAMFPLE VALUE
Load Impedance 40to 320
Supply Voltage SVioi2V

5.2.7.2 Detailed Design Procedure

The Detailed Design Procedure can be found in the Defailed Design Procedure section.

5.2.7.3 Application Curve

SurFLY CURRENT (mA)

Figure 23

i

B 17 & a4 w mo o8
SUPPLY WOLTABE (WOLTE]

. Supply Current v Supply Voltage
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11 Layout

11.1 Layout Guidelines

Place all required components as close as possible to the device. Use short traces for the cutput to the speaker
connection. Route the analog traces far from the digital signal traces and avoid crossing them.

11.2 Layout Examples

G

O

LM386

-
"Wy

INPUT

Z50F
~|==0UTPUT
+0£&F

im

Il Connection to ground plane o Connection to power 5V

Top layer traces

D Top layer ground plane

Figure 24. Layout Example for Minimum Parts Gain = 20 dB on PDIP package

o
(000

LM386

i

INPUT

B0

—ls=ouUTPUT
#DDEA.F

im

I Connection to ground plane o Connection to power 5W

Top layer traces

D Top layer ground plane

Figure 25. Layout Example for Minimum Parts Gain = 20 dB on SOIC package
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LA4282 2 CANAL 10W STEREO COM MUTE PARA HOME TV

IMonalithic Linear IC

LA4282

2-Channel 10 W AF Power Amplifier for
Use in Home Stereo, TV Applications

QOverview

The LA4282 15 an IC which seals a high-output power
amplifier for TVs and monitors in a compact package.

Features

High-power 2-channel AF power amplifier

* Low distortion 0 \
* Minimum number of external parts required 8 LRI <]
(no bootstrap capacitor required) ;2 — =
* Low pop noise at the time of power supply ON/OFF 23 —
* Good nipple rejection (38 dB typ) [} — -

Wide operating voltage range
External muting available

On-chip protector agamnst abnormality
(thermal shutdown, overvoltage)

Package Dimensions

wnit @ mm

3J049A-SIP12H

[LA4282]

- 1.0

SANYO - SIP12H

Pdmax — Ta

T
With abitraily large) hest sink

| Tightaning lorgue I9M-cm
Wiith
slicong
orease
Sopied

Is]z With 200

With 100

A0 - 1.5 mm’ Al board

100 - 1.5 mm’ Al boars

Alovable pover dissipation, Pd max - W
=

=20 L]

20 o] 60 L]
Ambient temperature, Ta - °C

o

. . X " Po — Vec “ Pg — Vec
Specifications R,=80 ] R =40
i f=1kHz o f=1kHz _
. . Drual operation .&?‘e gpA ' Ml operation )
Maximum Ratings at Ta = 25 °C z iy z -~
o " &/ o / -
Parameter Symbol Conditions Ralings Unit - /| f/ o g ?3“ S
Maximum supply voltage Vize max Quiescant 45 v E o 7d 2 8 é"?
o e o
Maximum output current Ig pasic 4 A s f = =
5 5 i
Allowable power dissipation Pd max With heat sink 25 W 1% o s 1% & |
Operating temperature Topr ~-20to +75 °C =] _,/ o, #
Storage temperature Tetg —-40 10 +150 *C i |
o L] o £ =0 =0 ° 0 el £

Operating Conditions at Ta = 25°C

Supply voltage, Voo =W

Supply voltage, Voo -V
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SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bidg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN
22B96HACIDTI18TA, TS No.2683-1/6

LA4282

Operating Characteristics at Ta = 25°C, V=32 V, R, =8 (], f = 1 kHz, Rg = 600 (],
See Test Circuit.

FParameter Symbol Conditicns min typ max Unit

Quiescent current leool1) Cuiescent 30 60 100 mA
lccol?) Muting switch Cn 30 56 100 ma

Voltage gain VG 35 40 42 dB
Voltage gain difference ANG 1.5 dB
Po (1) THD = 1% 9.0 | 10.0 W

Output power Po(2) | THD = 3% 100 | 115 W
Total harmonic distortion THD Po=2W 0.05 | 0.20 %
Qutput noise voltage Vego Rg =10 k2, BW = 20 Hz fo 20 kHz 0.25 1.0 m
Ripple rejection SVER Rg = 10 kQ, fz = 100 Hz, Vg = 0 dBm 45 58 dB
Crosstalk CT Rg = 10 k0 45 60 dB
Kuting VoMt Muting switch Cn, Vi = =5 dBm -35 | dBEm

Equivalent Circuit Block Diagram and Pin Assignment
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Equivalent Circuit Block Diagram and Pin Assignment

I30kD
™
L

300ao
A

\
— = +
’r\J—\‘
CHZ

) Ripple

Filter

Theragl
over voltage
protector

Yoo

f‘/;;:

A

LT ES Mute
circuit

|
L L2l ] [« [sT TeT T[] T[] o [l o] [
HF 1 IMiL RIPFLF PRE INZ NF2 QUTEZ MUTE FOWER vgo OUT: FOWER
FILTER GHD BHND2 GND 1

ApBoas
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LA4282

Test Circuit

vee
f:io
4708F 50V
il J%;
- Lca 1000ars25v
Se0.4mF s
¥“2 86
2 1220
5 - nj
Al
2.20 .
* L
- cr
1008F M\ - "Tu.!"_':i‘i& H]“

2
input@ ?‘ -] / 1000sF. 25V
+*
4. 78F

{ * Polyester film capacitor
3

cS
100sF 25V
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FORMULAS E GRANDEZAS ELETRICAS.
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RELACAO E FORMULAS DAS PRINCIPAIS GRANDEZAS ELETRICAS.

10.RESUMO.

pC

AC

ResistEnceo

R=V [a]
1

Iw peddncia

Reatdncio
)LL,= 2a ]:ﬂ-‘]

.2 s
Xe = 23LC [

Condutincia

G- L 2]
\

Adwi tancia

_ VAC
Y = £s)

Y= G+4B

Susceptancio
Bz =1 £%)
1wkL

gc = 250¢ [ 3)
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FORMULA DA TENSAO RMS E TENSAO DC EM RETIFICADORES.

..... Corrente Alternada :
Vmaxﬂ m ;
Vimax

U Vims = 75— Vimed = 0

Meia Onda :

...... ) Vmax . Vmax
VmaxT /—\ Vims = —— Vined = ——
D n

Onda Completa :

Vmaxﬂ m . Vimax . 2Vmax
| Vims = ——— Vimed = ———
42 n
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Tensdao RMS e média em outras formas de ondas.

ﬂ E E
Ep ms m
U £ 2E
J2 '

l | Y S 1

- E E
L ., -
_MIE" 73 2

Calculos para valores médios e RMS
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FORMUILA IMPEDANCIA REFLETIDA NO TRANSFORMADOR.

Dedvzindo o
Impedanaca Relletida

a gente esquece toda hora, vou mostrar uma forma simples de deduzir, para vocé nunca mais
Ps = Pp esquecer.

Forma rapida de deduzir a impedancia refletida
(M) vp 2 ” Zs = 2p : A . : o -
Todo mundo sabe que a impedancia do secundario aparece refletida no primario, mas a equacao
zp =9

O truque € usar a poténcia do transformador escrevendo a poténcia em funcao da resisténcia e
da tensao, aqui em funcao da impedancia e da tensao.

A impedancia do secundario refletida no primario é igual ao quadrado da relacao de espiras,
numero de espira do primario sobre o niUmero de espiras do secundario ao quadrado
multiplicado pela impedancia do secundario.

YOUTUBE:
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TABELA: CORRENTE MAXIMAS NOS CONDUTORES SERIE MM E AWG.

CORRENTES EM CONDUTORES
PVC/60°C- EB-98 ABNT
AWG/MCM AMPERES SERIE METRICA
22 3,5 0,3
20 6 0,5
18 10 0,75
16 13 1
14 15 1,5
12 20 2,5
10 30 4
8 40 6
6 35 10
4 T 16
2 95 25
1 110 35
10 123 30
210 145 X
30 165 70
4/0 193 X
250 215 95
300 240 120
350 260 1350
400 280 X
300 320 183
600 355 240
700 385 X
750 400 X
800 410 300
900 435 X
1000 455 X
X X 400
X X 500

PVCIT0°C - NBR-6148 - ABNT

AMPERES
3.5
6
9
12
15,5
21
28
36
a0
68

As correntes indicas aqui sao para instalacoes em eletroénica.
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TABELA COM A RESISTIVIDADE E CONDUTIVIDADE DOS CONDUTORES.

Resistividade e condutividade
condutores 20°C
Substancia condutividade |resistividade
m Ohm x mm2
Ohm x mm2 m

PRATA 62 50 0,0160
COBRE(PURQ) 61,70 0,0162
COBRE(DURQO) 56,10 00178
QOURD 4350 0,0230
ALUMINIO 34 20 0,0292
TUNGSTENIO 18,18 00,0550
ZINCO 17.80 0,0562
BROMNZE 14,90 0,0671
LATAO 14,90 0,0671
NIQUEL 10.41 00,0961
FERRO(PUROQ) 10,20 0,0980
PLATINA 9.09 0.1100
ESTANHO 8,60 01163
CHUMBO 4 80 02083
MANGANINA 2,08 0,4808
CONSTANTAN 2,00 00,5000
MECURIO 1,00 00,9956
NICROMO 0,91 1,1001
GRAFITE 0,07 14,2857

Quanto maior a condutividade melhor como condutor, quanto maior a resistividade melhor como
isolante, veja a lista dos melhores condutores comparando a condutividade em

m/OHM x mm?2.

Prata 62,50
Cobre 58,82
OURO 45,05

Aluminio 35,97
Platina 9,09
Estanho 8,33

Chumbo 4,81
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FIM
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CREDITOS

E por favor, se vocé nao é inscrito, se inscreva e marque o sininho para receber as notificacées do canal e nao esqueca de deixar
aquele like e compartilhar para dar uma forca ao canal do professor bairros.

Arthurzinho: E ndo tem site.

Tem sim é www.bairrospd.com la vocé encontra o pdf e tutoriais sobre esse e outros assuntos da eletronica

E fique atento ao canal do professor bairros para mais tutoriais sobre eletronica, até a!
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b airrospd
\ BAIRROS PROJETOS VI SI l E

e --DIDATICOS E ELETRONICOS

amememmrmm= O NOSSO

Um site para pesquisar eletrinica

Farts da peaguiss sars w satids ix S WwE e AT U Lrabsalive dhawrrssividy puldc
cletibnice latie pern o ludon @ raaalha pratessec Roteto Barimos des Sarfes
& Ko,

~iF Tl Rilale (ot Tutenals Vocs Sacia Contate.
APRENDA A LER RESTSTORES i Procure ayu ‘ :ANAI
2 QUE SIGNIFICA
GASTAR ENERGIA
ELETRICA: Uma questad
de Poténcia.

SENTINDC &S COIES: Cidigo do serze doe resiR e
AULAS QU ASSESSORTA COM O ENGENHETRO
E PROFESSOR ROBERTO BATRROS?

www .bairrospd.com
Professor Bairros

CUQUE ACLT!

www.bairrospd.com

https://www.youtube.com/channel/UC ttfxnYdBh4lbiR9twtpPA
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Sim, mais um e-book do Professor Bairros especialmente desenvolvido para os amantes da eletronica.

Aqui vocé encontra uma lista dos componentes mais usados na montagem de circuitos eletronicos. Os componentes sao organizados
mostrando os modelos mais comuns e suas principais caracteristicas o que vai ajudar o técnico a escolher o melhor modelo, ou melhor
substituto.

A eletronica é divertida, divirta-se!

VISITE O SITE DO PROFESSOR BAIRROS LA TEM O PDF E MUITO MAIS
PARA AULAS ONLINE CONTATE VIA SITE

SOM: pop alegre Mysteries -30 (fonte YOUTUBE)
SEO:

433



http://www.bairrospd.com/

