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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic compo-
nents, subassemblies and materials. It is made up of four series of handbooks:

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CblRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The contents of each series are listed on pages iv to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application information is given it is advisory and does not
form part of the product specification.

Condensed data on the preferred products of Philips Electronic Components and Materials Division is
given in our Preferred Type Range catalogue (issued annually}).

Information on current Data Handbooks and on how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

February 1984



ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks comprises:

T1

T2a

T2b

T3

T4

T5

T6

T7

T8

T

T10

T11

T12

T13

T14

T15

T16

Tubes for r.f. heating

Transmitting tubes for communications, glass types
Transmitting tubes for communications, ceramic types
Klystrons

Magnetrons for microwave heating

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes
Gas-filled tubes (will not be reprinted)

Colour display systems
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units

Photo and electron multipliers

Plumbicon camera tubes and accessories
Microwave semiconductors and components
Vidicon and Newvicon camera tubes

Image intensifiers

Data collations on these subjects are available now.

f
Infrared detactors ’ Data Handbooks will be published in 1985.

Dry reed switches

Monochrome tubes and deflection units
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units

May 1985



SEMICONDUCTORS (RED SERIES)

The red series of data handbooks comprises:

S1

S2a

S2b

S4b

S5

S7

S8

S9

S10

S11

§12

gr:'?a(:ﬁssignal germanium diodes, small-signal silicon diodes, voltage regulator diodes (< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

Power diodes

Thyristors and triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Surface mounted semiconductors

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

Power MOS transistors

Wideband transistors and wideband hybrid IC modules

Microwave semiconductors

Surface acoustic wave devices

August 1985



INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks comprises:

EXISTING SERIES Superseded by:
IC1 Bipolar ICs for radio and audio equipment ICOIN
1C2 Bipolar ICs for video equipment IC02Na and 1C02Nb
IC3 ICs for digital systems in radio, audio and video equipment ICO1N, ICO2Na and ICO2Nb
IC4 Digital integrated circuits
CMOS HE4000B family
IC5 Digital integrated circuits — ECL 1CO8N
ECL10000 (GX family), ECL100000 (HX family), dedicated designs
IC6 Professional analogue integrated circuits
IC7 Signetics bipolar memories
1C8 Signetics analogue circuits IC11N
Ic9 Signetics TTL logic ICO9N and IC15N
IC10  Signetics Integrated Fuse Logic (IFL) IC13N
IC11 Microprocessors, microcomputers and peripheral circuitry

vi

June 1985



NEW SERIES

ICOTN Radio, audio and associated systems (published 1985)
Bipolar, MOS

ICO2Na  Video and associated systems (published 1985)
Bipolar, MOS
Types MAB8031AH to TDA1524A

ICO2Nb  Video and associated systems (published 1985)
Bipolar, MOS
Types TDA2501 to TEA1002

ICO3N Integrated circuits for telephony (published 1985)

IC04N HE4000B logic family
CMOS

1ICO5N HE4000B logic family — uncased ICs (published 1984)
CMOS

1ICO6N High-speed CMOS; PC54/74HC/HCT/HCU (published 1985)
Logic family

ICO7N High-speed CMOS; PC54/74HC/HCT/HCU — uncased ICs
Logic family

1CO8N ECL 10K and 100K logic families (published 1984)

ICO9N TTL logic series (published 1984)

IC10N Memories
MOS, TTL, ECL

IC11N Linear LSI (published 1985)
iC12N Semi-custom gate arrays & cell libraries

ISL, ECL, CMCS
IC13N Semi-custom (published 1985)

Integrated Fuse Logic

1C14N Microprocessors, microcontrollers & peripherals
Bipolar, MOS

IC15N FAST TTL iogic series (published 1984)

Note
Books available in the new series are shown with their date of publication.

June 1985 vii



COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks comprises:

c1 Programmable controller modules
PLC modules, PC20 modules

C2 Television tuners, coaxial aerial input assemblies, surface acoustic wave filters
Cc3 Loudspeakers

ca Ferroxcube potcores, square cores and cross cores

C5 Ferroxcube for power, audio/video and accelerators

C6 Synchronous motors and gearboxes

Cc7 Variable capacitors

c8 Variable mains transformers

Cc9 Piezoelectric quartz devices

C10 Connectors

C11  Non-linear resistors
Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

C12  Potentiometers, encoders and switches
C13  Fixed resistors

C14  Electrolytic and solid capacitors

C15 Ceramic capacitors

C16 Permanent magnet materials

C17  Stepping motors and associated electronics
C18  Direct current motors

C19  Piezoelectric ceramics

C20 Wire-wound components for TVs and monitors

C21* Assembiies for industrial use
HNIL FZ/30 series, NORDbits 60-, 61-, 90-series, input devices

C22 Film capacitors

* Will be issued in 1985.

viii July 1985



SELECTION GUIDE






€ G861 aun[) L

N-channel juncticn field-effect transistors

* Asymmetrical.

RATINGS CHARACTERISTICS
;Zr?wi;er envelope |+Vps | PiotatTaymp | —lGSS Ipss |—V(pP)GS lyfs! Crs F remarks page
: max. | min.-max| max. min. typ. | typ.
f=1kHz
Y mwW oC nA mA Vv mS pF dB
BC264A 2,0-4,5 2,5 51
BC264B N 3,6-6,6 3,0 hi-fi amplifiers and 51
BC264C TO-92 var. 30 300 25 10 5.0-8.0 >0,5 35 1,2 0,5 af. equipment i
BC264D 7.0-12,0 4,0 51
BF245A 2,06,5 57
BF245B TO-92 var. 30 300 75 5 6-15 8,0 3,0-6,5 1,1 1,5 | d.c., I.f. and h.f. amp. 57
BF245C 12-25 57
BF247A 30-80 69
BF2478 | TO-92 2% | 250 75 5 | 60-140|06-145 | 8 35 | - |Uhhandun amp 69
BF247C 110-250 9 purp : 69
BF256A 37 71
BF256B TO-92 var. 30 300 75 5 6-13 - 45 0,7 7,5 | v.h.f. and u.h.f. appl. 71
BF256C 11-18 71
BF410A 0,7-3,0 | typ. 0,8 25 r.f. stages f.m. portables 83
BF410B i . 25-7,0 {typ. 1,6 4,0 r.f. stages car radios 83
. BF410C T0-92 var. 20 300 75 10 6-12 | typ. 2,2 6,0 03 15 r.f. stages mains radios 83
BF410D 10-18 | typ. 3,0 7,0 mixer stages 83
BF510 0,7-3,0 | typ. 0,8 2,5 r.f. stages f.m. portables 87
BF511 3 25-7,0 | typ. 1,6 4,0 r.f. stages car radios 87
BF512 S0T-23 20 250 65 10 6-12 | typ. 2,2 6,0 03 15 r.f. stages mains radios 87
BF513 10-18 | typ. 3,0 7,0 mixer stages 87
BFR30 4-10 5 1,0-4,0 low-level general 101
BFR31 S0T-23 % | 250 65 0.2 1-5 2,5 1,5-4,5 <15 purpose amplifiers 101
BFR101A 0,2-1,5 1,0 1,2 - - 11
BER101B- SOT-143 30 200 60 5 15 25 25 _ _ source follower 111

1dINO NOI_I.OEI'EIﬂ (
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N-channel junction field-effect transistors

3diND NOILO313S

RATINGS CHARACTERISTICS
lr?:ﬁsber envelope +Vps | PiotatTamp | —iGSS IDss -V(p)GS lyfs! Crs F remarks page
max. |min.-max., max. min. typ. | typ.
f=1kHz
\Y mwW oC nA mA \% mS pF dB \
BFT46 SOT-23 25 250 65 0,2 0,2-15 1,2 1,0 <156 - general purpose ampl. 119 /7
BFW10 i 8-20 8 3,56-6,5 broad band up to 300 MHz | 127
BFW11 1072 30 300 25 01 4-10 6 3,0-6,5 06 |<25 and differential ampl. 127
BFW12 1-5 2,5 2,0 _ low current-low 139
BFW13 1072 30 150 110 01 0,2-16 1,2 1,0 <08 voltage applications 139
BFW61 TO-72 25 300 25 1,0 2-20 8 2065 <20 | — general purpose ampl. 149
2N3822 TO-72 50 300 25 0,1 2-10 6 3,065 |<3,0 |<5b general purpose h.f. ampl. 167
2N3823 TO-72 30 300 25 0,5 4-20 8 3,666 |<2,0| <25 | industrial i.f./r.f. ampl. 169
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N-channel junction field-effect transistors for switching

RATINGS CHARACTERISTICS
t .
nf,pr:be, envelope | +Vps Piot at Tamp =lgss | lpss [=V(P)GS | 'dson Crs ton loff page

{isgo!
max. min. max. max. max. max. max.
\ mW oC pA mA \Y, Q pF ns s

BSR56 50 10 25 9 25 151
BSR57 SOT-23 40 250 65 1000 | 20 6 40 5 10 50 151
BSR58 8 4 60 20 00 151
BSV78 50 11 25 10 10 165
BSV79 TO-18 40 350 25 250 | 20 7,0 40 5 18 16 155
BSV80 10 5,0 60 30 32 165
PBMF4391 40 50 10 30 35 5 15 163
PBMF4392 |SOT-23 40 250 65 200 | 25 5 60 35 5 15 163
PBMF4393 40 5 3 100 35 5 15 163
2N3966  |TO-72 30 300 25 100 2 6 220 1,5 120 100 171
2N4091 30 10 30 25 40 175
2N4092  |TO-18 40 1800 25 200 | 15 7.0 50 5 35 60 175
2N4093 8 5,0 80 60 80 175
2N4391 50 10 30 20 179
2N4392  |TO-18 40 1800 25 100 | 25 5,0 60 35 15 35 179
2N4393 5 3,0 | 100 50 179
2N4856 40 50 10 25 9 25 183
2N4857 40 20 6 40 10 50 183
2N4858 40 8 4 60 20 100 183
onagsg  |1O°18 30 360 % 250 50 10 25 8 9 25 183
2N4860 30 20 6 40 10 50 183
2N4861 30 8 4 60 20 100 183

aainNo NOI_I.OH'EIS) (



J L‘ESGL aunp

N-channeli junction fieid-effect transistors for differential amplifiers

RATINGS CHARACTERISTICS
individual transistor total device individual transistor total device
dAv 1

t GS 9

ype envelope | VDS Piot @t Tamb Piotat Tamb |—!Gss | IDss —V(p)GS | AVgs! || ST [1A ; | 11A g:—s | ICMRR |page

s s
max. max. max. max. max. max. | min.
mW oC |mw oC pA mA Y mV uV/K Q uV/v dB

BFQ10 5 5 6 10 100 93
BFQ11 10 5 6 30 90 93
BFQ12 10 10 12 30 90 93
BFQ13 | TO-71 30 | 250 75 | 250 75 100 |0,5-10 3,56 10 20 12 30 90 93
BFQ14 15 20 12 30 90 93
BFQ15 20 40 20 30 90 93
BFQ16 50 50 30 100 80 93
BFS21 20 75 15 1000 | 60 | 113
BFs21A [SOT52 | 30 1300 25 1 30 100 | - |>1 6 10 40 75 | s00 | 66 | 113

ano NOILO33S

1
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Dual-gate N-channel MOS-FETS

RATINGS CHARACTERISTICS
type VDs | Protat Tamb | *lG1-ss | Ipss | —V(p)Gs lvesl |Crs | F
number | &nvelope 1288 —V(p)G1s | f=1kHz remarks page
max. min. typ. | max.
vV | mW oC nA mA \Y mS fF dB
BF960* | SOT-103 | 20 | 225 75 50 2-20 <35 9,5 25 | 2,8** | r.f. stage — UHF TV tuner 189
BF964* | SOT-103 | 20 | 225 75 50 2-20 <25 15 25 |28 r.f./mixer stage VHF TV tuner | 193
BF966* | SOT-103 | 20 | 225 75 50 2-20 <25 15 25 |39 r.f. stage UHF TV tuner 197
BF980* | SOT-103 | 18 | 225 75 25 — <13 17 25 | 2,8** | r.f./mixer stage VHF TV tuner | 201
BF981* | SOT-103 | 20 | 225 75 50 4-25 <25 10 20 (2,0 r.f./mixer stage VHF TV tuner | 205
p +x | r.T./mixer stage VHT TV tuner | 213
BF982* | SOT-103 | 20 | 225 75 25 - <1,3 20 30 |1,2** and FM radio tuner
BF989* | SOT-143 | 20 | 200 60 50 2-20 <27 9,5 25 |2,8** | u.h.f. — r.f. stage 217
BF990* | SOT-143 | 18 | 200 60 25 - <13 17 25 |2,8** | u.h.f. — r.f. stage 219
BF991* | SOT-143 | 20 | 200 60 50 4-25 <25 10 20 (20 v.h.f. —r.f. stage 223
BF992* | SOT-143 | 20 | 200 60 25 - <13 20 30 |1,2** | v.h.f. — r.f. stage 225
BF994* | SOT-143 | 20 | 200 60 50 2-20 <25 15 25 (28 v.h.f. —r.f. stage 227
BF996* | SOT-143 | 20 | 200 60 50 2-20 <25 15 25 |39 u.h.f. — r.f. stage 231
BFR84* | TO-72 20 | 300 25 10 20-565 1,56-3,8 12 30 |30 general industrial 243

*

** Typical.

Protected against excessive input voltage surges.

3aino NOI_I.OB'IEIS) (
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N-channel MOS-FETs for switching

W (HGIHS NOILO33S

RATINGS CHARACTERISTICS
type envelope Vps Ptot at Tamb tlgss "ds on Crs ton/toff page
number Vs
max. max. max. max.
\% mwW ocC nA Q pF ns
BFR29 TO-72 30 200 25 0,01 - 0,7 — 235
BSD10 15 253
BSD12 TO-72 25 275 25 — 30 0,6 1/5 253
BSD20 15 257
BSD22 SOT-143 25 230 25 - 30 0,6 1/5 257
BSD212 15 261
BSD213 15 261
BSD214 T0-72 25 275 25 - 70 0,6 1/5 261
BSD215 25 261
BSS83 SOT-143 15 230 25 — 45 0,6 1/5 265
BSV81 TO-72 30 200 25 0,01 100 0,5 - 329
P-channel vertical D-MOSFETs for switching
RATINGS CHARACTERISTICS
type Vbs 'p Ptot at Tamb VGs(th) RDSon Yfs ton/toft
number envelope typ. max. typ. max. page
\Y mA mwW ocC Y, Q Q mS ns
BST100 TO-92 var. 60 300 1000 25 1,5-3,6 45 6 200 4/20 313
BST110 TO-92 var. 50 300 830 25 1,5-3,56 75 10 125 4/20 317
BST120 SOT-89 60 300 1000 25 1,5-3,6 45 6 200 4/20 321
BST122 SOT-89 50 250 1000 25 1,5-3,6 7,5 10 125 4/20 325
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N-channel vertical D-MOSFETs for switching

RATINGS CHARACTERISTICS

type envelope Vbs 'p Ptot at Tamb VGSith) RDson Yis fon/toff | ace
number typ. max. typ. max.

\Y mA mwW oC \ Q Q mS ns
BS107 TO-92 var. 200 120 500 25 1,8 (typ.) 15 28 200 10/10 249
BS170 TO-92 var. 60 500 830 25 0,8-3,0 25 5 200 10/10 251
BST70A TO-92 var. 80 500 1000 25 1,5-3,5 2 4 300 10/15 269
BST72A TO-92 var. 80 300 830 25 1,6-3,5 7 10 150 10/10 273
BST74A TO-92 var. 200 300 1000 25 0,8-2,8 6 12 250 10/25 277
BST76A TO-92 var. 180 300 1000 25 0,7-2,7 7 10 250 10/15 281
BST78 TO-126 450 750 15000 75 2,040 10 14 400 10/100 285
BST80 SOT-89 80 500 1000 25 1,5-3,5 2 4 300 10/15 289
BST82 SOT-23 80 175 300 25 1,6-3,6 7 10 150 10/10 293
BST84 SOT-89 200 250 1000 25 0,8-2,8 6 12 250 10/25 297
BST86 SOT-89 180 300 1000 25 0,7-2,7 7 10 250 10/15 301
BST90 TO-39 80 500 2500 25* 1,5-3,5 2 4 300 10/15 305
BST97 TO-18 180 300 1500 25* 0,7-2,7 7 10 250 10/15 309
2N6659 TO-39 35 1400 6250 25* 0,8-2,0 1,5 5 170 10/20 335
2N6660 TO-39 60 1100 6250 25* 0,8-2,0 1,8 5 170 10/20 335
2N6661 TO-39 90 900 6250 25* 0,8-2,0 2,4 53 170 10/20 335
* Te.

3AIND NOILO3T3S l(
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TYPE NUMBER
SURVEY

In this alphanumeric list we present all n-channel field-effect transistors mentioned in this handbook.

type tVps 'Dss icati
number envelope max. application page
\'% mA
BC264A 20-45 51
BC264B ' 35-65 hi-fi amplifiers and 51
Bcoeac | 1092var |30 5,0-8,0 a.f. equipment 51
BC264D 7,0-12,0 51
BF245A 20-6,5 57
BF2458 | TO-92var. | 30 6,0- 15,0 g;s"lz;fi;s“d h.f. 57
BF245C 12-25 P 57
BF247A 30-80 69
BF247B | TO-92var. |25 60 - 140 "::]':'r;":u‘:'r(‘)':é :wfﬂ:h 69
BF247C 110-250 |9 P 69
BF256A 3-7 71
BF256B TO-92 var. 30 6-13 v.h.f. and u.h.f. 71
BF256C 11-18 71
BF410A 0,7-3,0 r.f. stages f.m. portables 83
BF410B I * 25-7,0 r.f. stages car radios 83
BF410C TO-92 var. 20 6-12 r.f. stages mains radios 83
BF410D 10-18 mixer stages 83
BF510 0,7-3,0 r.f. stage f.m. portables 87
BF511 2 25-7,0 r.f. stage car radios 87
BF512 S0T-23 20 6-12 r.f. stage mains radios 87
BF513 10-18 mixer stages 87
BF960 SOT-103 20 2-20 r.f. stage UHF TV tuner 189
BF964 SOT-103 20 2-20 r.f./mixer stage VHF TV tuner 193
BF966 SOT-103 20 2-20 r.f. stage UHF TV tuner 197
BF980 SOT-103 18 - r.f. stage UHF TV tuner 201
BF981 SOT-103 20 4-25 r.f./mixer stage VHF TV tuner 205
BF982 SOT-103 20 - r.f./mixer stage VHF TV tuner 213
and FM radio tuner
BF989 SOT-143 20 2-20 u.h.f. TV tuners 217
BF990 SOT-143 18 - u.h.f. TV tuners 219
BF991 SOT-143 20 4-25 v.h.f. TV and f.m. tuners 223
BF992 SOT-143 20 — v.h.f. TV and f.m. tuners 225
BF994 SOT-143 20 2-20 u.h.f./v.h.f. TV tuners 227
BF996 SOT-143 20 2-20 u.h.f. TV tuners 231
BFQ10 93
BFQ11 93
BFQ12 . . 93
BFQ13 | TO-71 30 05-10 | lowlevel difforential 93
BFQ14 P 93
BFQ15 i 93
BFQ16 93
BFR29 TO-72 30** 10- 40 v.h.f./low leakage/low noise 235
*  Asymmetrical. v
** Vps.

June 1985 13



TYPE NUMBER

SURVEY
type tVps IDss I
number envelope max. application page
A" mA

BFR30 4-10 . 101
BFR 3_{ SOT-23 25 1-5 general purpose amplifiers 101
BFR84 TO-72 20 20-55 general industrial 243
BFR101A 02-15 1M1
BFR101B SOT-143 30 10-5.0 source follower 111
BFS21 low level differential 113
BFs21a | 50752 30 >1 amplifiers 113
BFT46 SOT-23 25 02-15 general purpose amplifiers 119
BFW10 TO-72 30 8-20 wide-band up to 300 MHz and 127
BFW11 4-10 differential amplifiers 127
BFW12 1-5 139
BEW13 TO-72 30 02-15 low current-low voltage 139
BFW61 TO-72 25 2-20 general purpose 149
BS107 TO-92 var. 200 <0,03 relay and line-transformer 249
BS170 TO-92 var. 60 <0,5 pA drivers 251
BSD10 10 - . 253
BSD12 TO-72 20 switch/convertor/chopper 253
BSD20 10 - . 257
BSD22 SOT-143 20 _ switch/convertor/chopper 257
BSD212 10 - 261
BSD213 10 - . 261
BSD214 TO-72 20 _ switch/convertor/chopper 261
BSD215 20 - 261
BSR56 >50 . 151
BSR57 SOT-23 40 20- 100 switch/chopper 151
BSR58 ‘ 8-80 151
BSS83 SOT-143 10 - switch/switch driver 265
BST70A TO-92 var. 80 05 269
BST72A TO-92 var. 80 0,3 high-speed relay and 273
BST74A T0-92 var. 200 0,3 line transformer driver 277
BST76A TO-92 var. 180 0,3 in telephone circuits 281
BST78 TO-202 450 0,75 285
BST80 SOT-89 80 0,5* 289
BST82 SOT-23 80 0,175* relay, high-speed and 293
BST84 SOT-89 200 0,25* line-transformer drivers 297
BST86 SOT-89 180 0,3* 301
* Ipmax (A).

14
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TYPE NUMBER

SURVEY

type +Vps IDss N

number envelope max. application page

\ mA

BST90 TO-39 80 0,5 305
BST97 TO-18 180 0,3 309
BST100 TO-92 var, 60 0,3 relay, high-speed and 313
BST110 TO-92 var. 50 0,25 line-transformer drivers 317
BST120 SOT-89 60 0,3 321
BST122 SOT-89 50 0,25 325
BSV78 > 50 1565
BSV79 TO-18 40 > 20 switch 1565
BSV80 >10 155
BSV81 TO-72 30* - switch/chopper 329
PBMF4391 > 40 163
PBMF4392 SOT-123 40 > 25 switch/chopper 163
PBMF4393 >5 163
2N3822 TO-72 50 2-10 general purpose h.f. ampl. 167
2N3823 TO-72 30 4-20 industrial i.f./r.f. ampl. 169
2N3966 TO-72 30 >2 low power switch 171
2N4091 > 30 175
2N4092 TO-18 40 > 15 low power switch 175
2N4093 >8 175
2N4391 > 50 179
2N4392 TO-18 40 > 25 low power switch/chopper 179
2N4393 >5 179
2N4856 40 > 50 183
2N4857 40 > 20 183
2N4858 40 >8 . 183
JN4859 TO-18 30 S 50 low power switch/chopper 183
2N4860 30 > 20 183
2N4861 30 >8 183
2N6659 35 1,4* 335
2N6660 TO-39 60 1,1* H.F. inverters and line drivers 335
2N6661 90 0,9* 335
* |Dmax (A).

June 1985 15
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TYPE

DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE
FOR SEMICONDUCTOR DEVICES

This type designation code applies to discrete semiconductor devices — as opposed to integrated
circuits —, multiples of such devices and semiconductor chips.

"’Although not all type numbers accord with the Pro Electron system, the following explanation is given
for the ones that do."”

A basic type number consists of:
TWO LETTERS FOLLOWED BY A SERIAL NUMBER

FIRST LETTER
The first letter gives information about the material used for the active part of the devices.

A. GERMANIUM or other material with band gap of 0,6 to 1,0 eV.

B. SILICON or other material with band gap of 1,0 to 1,3 eV.

C. GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more.
R. COMPOUND MATERIALS (e.g. Cadmium-Sulphide).

SECOND LETTER
The second letter indicates the function for which the device is primarily designed.

DIODE; signal, low power

DIODE; variable capacitance

TRANSISTOR; low power, audio frequency (R j.mp > 15 K/W)

TRANSISTOR; power, audio frequency (Rih j.mb < 15 K/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W)

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEQUS; e.g. oscillator
DIODE; magnetic sensitive

TRANSISTOR; power, high frequency (R j.mp < 15 K/W)

PHOTO-COUPLER

RADIATION DETECTOR; e.g. high sensitivity phototransistor

RADIATION GENERATOR; e.g. light-emitting diode (LED)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (R, j-mb > 15 K/W)
TRANSISTOR; low power, switching (Rt j.mp > 15 K/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (R j-mp < 15 K/W)
TRANSISTOR; power, switching (R¢p jmb <15 K/W)

DIODE: multiplier, e.g. varactor, step recovery

DIODE; rectifying, booster

DIODE; voltage reference or regulator (transient suppressor diode, with third letter W)

NXXCcHA¥IPPZ2rroOmMmooOowy

August 1984
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TYPE

DESIGNATION

SERIAL NUMBER

Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.*
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for
industrial/professional equipment. *

This letter has no fixed meaning except W, which is used for transient suppressor diodes.

VERSION LETTER

It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud.

SUFFIX

Sub-classification can be used for devices supplied in'a wide range of variants called associated types.
Following sub-coding suffixes are in use:

1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE
NUMBER
The LETTER indicates the nominal tolerance of the Zener (regulation, working or reference) voltage
A. 1% (according to IEC 63: series E96)
B. 2% (according to IEC 63: series E48)
C. 5% (according to IEC 63: series E24)
D. 10% (according to |IEC 63: series E12)
E. 20% (according to |EC 63: series E6)
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for
the whole range.
The letter 'V’ is used instead of the decimal point.

2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage VR. The
letter ‘V" is used as above.

3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS:
ONE NUMBER
The NUMBER indicates the rated maximum repetitive peak reverse voitage (VRRm) or the rated
repetitive peak off-state voltage (VpRnm), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

IS

. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—)
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER.

5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke
(/).
The NUMBER indicates how many basic devices are assembled into the array.

* When these serial numbers are exhausted the serial number for consumer types may be extended to
four figures, and that for industrial types to three figures.
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RATING
SYSTEMS

RATING SYSTEMS

The rating systems described are those recommended by the International Electrotechnical Commission
(IEC) in its Publication 134.

DEFINITIONS OF TERMS USED
Electronic device. An electronic tube or valve, transistor or other semiconductor device.

Note
This definition excludes inductors, capacitors, resistors and similar components.

‘Characteristic. A characteristic is an inherent and measurable property of a device. Such a property
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed
as a value for stated or recognized conditions. A characteristic may also be a set of related values,
usually shown in graphical form.

Bogey electronic device. An electronic device whose characteristics have the published nominal values
for the type. A bogey electronic device for any particular application can be obtained by considering
only those characteristics which are directly related to the application.

Rating. A value which establishes either a limiting capability or a limiting condition for an electronic
device. It is determined for specified values of environment and operation, and may be stated in any
suitable terms.

Note
Limiting conditions may be either maxima or minima.

Rating system. The set of principles upon which ratings are established and which determine their
interpretation.

Note

The rating system indicates the division of responsibility between the device manufacturer and the
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings.

ABSOLUTE MAXIMUM RATING SYSTEM

Absolute maximum ratings are limiting values of operating and environmental conditions applicable to
any electronic device of a specified type as defined by its published data, which should not be exceed-
ed under the worst probable conditions.

These values are choser: by the device manufacturer to provide acceptable serviceability of the device,
taking no responsibility for equipment variations, environmental variations, and the effects of changes
in operating conditions due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute maximum
value for the intended service is exceeded with any device under the worst probable operating con-
ditions with respect to supply voltage variation, equipment component variation, equipment control
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics
of the device under consideration and of all other electronic devices in the equipment.
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RATING
SYSTEMS

DESIGN MAXIMUM RATING SYSTEM

Design maximum ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

The equipment manufacturer should design so that, initially and throughout life, no design maximum
value for the intended service is exceeded with a bogey device under the worst probable operating
conditions with respect to supply voltage variation, equipment component variation, variation in
characteristics of all other devices in the equipment, equipment control adjustment, load variation,
signal variation and environmental conditions.

DESIGN CENTRE RATING SYSTEM

Design centre ratings are limiting values of operating and environmental conditions applicable to a
bogey electronic device of a specified type as defined by its published data, and should not be exceed-
ed under normal conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the device

in average applications, taking responsibility for normal changes in operating conditions due to rated
supply voltage variation, equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics of all electronic devices.
The equipment manufacturer should design so that, initially, no design centre value for the intended
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply
voltage.
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LETTER SYMBOLS

LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES
based on IEC Publication 148

LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS

Basic letters

The basic letters to be used are:

I, i =current
V, v = voltage
P, p = power.

Lower-case basic letters shall be used for the representation of instantaneous values
which vary with time.
In all other instances upper-case basic letters shall be used.

Subscripts

A, a Anode terminal

(AV), (av) Average value

B, b Base terminal, for MOS devices: Substrate

(BR) Breakdown

C,c Collector terminal

D, d Drain terminal

E,e Emitter terminal

F, f Forward

G, g Gate terminal

K, k Cathode terminal

M, m Peak value

0,0 As third subscript: The terminal not mentioned is open circuited
R, As first subscript: Reverse. As second subscript: Repetitive.

As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
(RMS), (rms) R.M.S. value
. As first or second subscript: Source terminal (for FETS only)
S, s As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
X, x Specified circuit
Z,z Replaces R to indicate the actual working voltage, current or power
of voltage reference and voltage regulator diodes.

Note: No additional subscript is used for d.c. values.
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LETTER SYMBOLS

Upper-case subscripts shall be used for the indication of:
a) continuous (d.c.) values (without signal)
Example Ig

b) instantaneous total values
Example ig

c) average total values
Example IB(AV)

d) peak total values
Example Iy

e) root-mean-square total values
Example IB(RMS)

Lower-case subscripts shall be used for the indication of values applying to the varying
component alone ¢

a) instantaneous values
Example iy

b) root-mean-square values
Example Ip(yms)

c) peak values
Example Iy,

d) average values
Example Ip(av)

Note : If more than one subscript is used, subscript for which both styles exist shall
either be all upper-case or all lower-case.

Additional rules for subscripts

Subscripts for currents

Transistors: If it is necessary to indicate the terminal carrying the current, this should
be done by the first subscript (conventional current flow from the external
circuit into the terminal is positive).

Examples : I, ig, ip, Itm

Diodes: To indicate a forward current (conventional current flow into the anode
terminal) the subscript F or f should be used; for a reverse current
(conventional current flow out of the anode terminal) the subscript R or
should be used.

Examples: Iy, I, iF, If(rms)
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LETTER SYMBOLS

Subscripts for voltages

Transistors: If it is necessary to indicate the points between which a voltage is meas-
ured, this should be done by the first two subscripts. The first subscript
indicates the terminal at which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no possibility of
confusion, the second subscript may be omitted.

Examples: V. _, v__, v , V
Pest Vg YBE' Vbe' ' bem

Diodes: To indicate a forward voltage (anode positive with respect to cathode), the
subscript F or f should be used; for a reverse voltage (anode negative with
respect to cathode) the subscript R or r should be used.

Examples: V_, V_, v_, V
Ples: Ve YR B Yrm

Subscripts for supply voltages or supply currents

Supply voltages or supply currents shall be indicated by repeating the appropriate term-
inal subscript.

Examples: VCC’ IEE

Note: If it is necessary to indicate a reference terminal, this should be done by a third
subscript

Example : Voog

Subscripts for devices having more than one terminal of the same kind

If a device has more than one terminal of the same kind, the subscript is formed by the
appropriate letter for the terminal followed by a number; in the case of multiple sub-
scripts, hyphens may be necessary to avoid misunderstanding.

Examples: I = continuous (d.c.) current flowing

B2 X .
into the second base terminal

A% . = continuous (d.c.) voltage between
B2-E X
the terminals of second base and

emitter

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a number preceding the letter
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis-
understanding.

Examples: Ipn = continuous (d.c.) current flowing
into the collector terminal of the
second unit

v = continuous (d.c.) voltage between
1C-2C" .
the collector terminals of the
first and the second unit.
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LETTER SYMBOLS

Application of the rules

The figure below represents a transistor collector current as a function of time. It con-

sists of a coptinuous (d.c.) current and a varying component.

collector
current

¥

Ictav

(no signal)

rol
N

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

Definition

time

7265988

For the purpose of this Publication, the term "electrical parameter" applies to four-
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan-

ces and admittances, inductances and capacitances.

Basic letters

The following is a list of the most important basic letters used for electrical parameters

of semiconductor devices.

B,b = susceptance; imaginary part of an admittance
C = capacitance

G, g = conductance; real part of an admittance

H,h = hybrid parameter

L = inductance

R,r = resistance; real part of an impedance

X,x = reactance; imaginary part of an impedance
Y,y = admittance;

Z,z = impedance;
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LETTER SYMBOLS

Upper-case letters shall be used for the representation of:

a) electrical parameters of external circuits and of circuits in which the device forms
only a part;

b) all inductances and capacitances.

Lower- case letters shall be used for the representation of electrical parameters inher-
ent in the device (with the exception of inductances and capacitances).

Subscripts

General subscripts

The following is a list of the most important general subscripts used for electrical para-
meters of semiconductor devices:

F, f = forward; forward transfer
1,1i(or 1) = input

L,1 = load

O, o (or 2) = output

R, r = reverse; reverse transfer
S, s = source

Examples: ZS, hf, hF

The upper-case variant of a subscript shall be used for the designation of static (d.c.)
values.

Examples : hFE = static value of forward current transfer ratio in common-
emitter configuration (d.c. current gain)
RE = d.c. value of the external emitter resistance.

Note: The static value is the slope of the line from the origin to the operating point on
the appropriate characteristic curve, i.e. the quotient of the appropriate electri-
cal quantities at the operating point.

The lower-case variant of a subscript shall be used for the designation of small-signal
values.

Examples: hfe = small-signal value of the short-circuit forward
current transfer ratio in common-emitter confi-
guration

Z = Re + le = small-signal value of the external impedance

e
Note: If more than one subscript is used, subscripts for which both styles exist shall
either be all upper-case or all lower-case

Examples: hep YRp hfe
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LETTER SYMBOLS

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript) indicates input, output, forward
transfer or reverse transfer

Examples: h, (or h. )
11
h™ (or h,,)
o) 2
h. (or h
hl (or 1Y)
T 12

A further subscript is used for the identification of the circuit configuration. When no
confusion is possible, this further subscript may be omitted.

=

Examples: hfe (or h21e)’ hFE (or h21E)

Distinction between real and imaginary parts

If it is necessary to distinguish between real and imaginary parts of electrical parame-
ters, no additional subscripts should be used. If basic symbols for the real and imagina-
ry parts exist, these may be used.

Examples: Z, =R, + jX,
i i i

+jb

Ve = 8 )fe

If such symbols do not exist or if they are not suitable, the following notation shall be
used:

Exainples: Re (hih) etc. for the real part of hib
Im (hib) etc. for the imaginary part of hib
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S-PARAMETERS

SCATTERING PARAMETERS

In distinction to the conventional h, y and z-paramcters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and

reflected waves ay, bl’ ag and b2.

<+—da;
— b Z
usi 2z,
st
7265646.1
ay = Vi1 _ Vi2
ay = 5=
\ ZO \ ZO l)
Vel Vr2

= characteristic impedance of the transmission line in which the two-port is
connected.

Z()

Vi = incident voltage

Vr

i

reflected (generated) voltage

The four -pole equations for s-parameters are:
by =812 + 81242

by = spja) + 59229

Using the subscripts i for 11, r for 12, f for 21 and o for 22, it follows that:
by

sizsll:a—l ap =0

b1

Sr:SIZ:Z\_Z— a; =0

)
5:1- ap =0
by
So T S22 % ayla; =0

Sg= Spq *

1) The squares of these quantities have the dimension of power.
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S-PARAMETERS

The s-parameters can be named and expressed as follows:

5; % Sy 7 Input reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the input,
under the conditions Z; = Z, and Vgy = 0.

s = Sy9 = Reverse transmission coefficient.
The complex ratio of the generated wave at the input and the incident wave at

the output, under the conditions Zg = Z, and Vg1 = 0.

S¢ % 891 =% Forward transmission coefficient.
The complex ratio of the generated wave at the output and the incident wave at
p g p
the input, under the conditions Z) = Z, and V5 = 0

= 899 = Output reflection coefficient.
The complex ratio of the reflected wave and the incident wave at the output,

under the conditions Zg = Z, and Vg1 = 0.

S0
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TAPE

TO-92 VARIANT TRANSISTORS ON TAPE

MECHANICAL DATA
Fig. 1 (see table below).

Dimensions in mm

»Tr_

' -~ ; T (p) Ah _TmT_Ah
A v |
} H, y
} |
H, T . W,
L vy
Ho A i A I [
l i 3 [ ; P [ Lot o . 3 WO W, |
[ N1 1A (1 V4 M\ [SR
% NP AN N (¥ U w
S -
Fy ! F2 | Do L" 7275998.2 +| b
> F le >l let
> P2 ‘4—
«— P0 —
Specifications
Item Symbol - Remarks
min. nom. max. | tol.
Body width A4 4.0 4.8
Body height A 48 5,2
Body thickness T 39 4,2
Pitch of component P 12,7 1
Feed hole pitch Po 12,7 +0,3 | Cumulative pitch error
1,0 mm/20 pitch
Feed hole centre to To be measured at
component centre P2 6,35 £04 bottom of clinch
Distance between outer leads F 5,08 igg
Component alignment Ah 0 1 At top of body
Tape width w 18 +05
Hold-down tape width Wo 6 +0,2
- +0,7
Hole position W1 9 —05
Hold-down tape position Wo 05 +0,2
Lead wire clinch height Hg 16 +0,5
Component height H1 32,25
Length of snipped leads L 11,0
Feed hole diameter Do 4 +0,2
Total tape thickness t 1,2 t10,3-0,6
+
Lead-to-lead distance Fq,Fo 2,54 _841‘
Clinch height Ho 3
Pull-out force (p) 6N
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TAPE

PACKING

The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel is 1600 and
per ammobox 2000*.

— =55 max round or octogonal

= |« 55max

0350
max
(4] P
packing label
R R detail A
{
% 7286091.1A
direction of unreeling —»
Fig. 2 Dimensions {in mm) of reel and box.
DROPOUTS

A maximum of 0,5% of the specified number of transistors in each packing may be missing. Up to 3
consecutive components may be missing provided the gap is followed by 6 consecutive components.

32 April 1984



TO-92 variant transistors on tape J TAPE

TAPE SPLICING

Slice the carrier tape on the back and/or front so that the feed hole pitch (Pg) is maintained (see Fig. 3).

I

o O

O
O
O

7286090

«——— 30 min ———>

Fig. 3 Jointing tape with splicing patch.

The ammobox has 80 layers of 25 transistors each.
Each layer contains 25 transistors plus one empty position in order to fold the layer correctly.

The ammobox is accessible from both sides enabling the user to choose between ““normal’’
(see Fig. 2) and “reverse’’ tape.

April 1984






PACKING

TAPE AND REEL SPECIFICATION

Semiconductors in SOT-23 and SOT-143 encapsulations can be delivered in reel packing for automatic
placement on hybrid circuits and printed circuit boards. The devices are placed with the mounting side
downwards in compartments.

A separate cross-section for SOD-80 encapsulation is given in Fig. 3.

| \lfiig 7
1 r r r .
Bt NS Sl

| | | [
™= |"—‘iT_‘J| L= =tr=- ! b1 l l
4 _ b Lyt g L_o_t W
! . F
. l .
R S 1\
‘ ‘ E '
_.‘ Do L— ‘ ||= ~Py— 65— §
-
feeding direction 72858171

Fig. 1 Configuration of bandolier. Dimensions in mm.

Compartment tol. Centre line dimensions tol.
length Ag component length +0,2 length direction Py 2,0 +0,05
width Bg component width +0,2 width direction F 3,6 +0,05
depth Ko 095 +0,2 Fixi
width outside B 3,3 max. Ixing tape
pitch P 4,0 +0,1 width Wi 5,5 +0,25
deviation ® 150 max. thickness — 0,1 max.

Sprocket hole Carrier tape
diameter Do 15 +0,1 width w 8,0 +0,2
pitch Po 4,0 +0,1 bending 8 0,3 max.
distance E 1,75 +0,1 thickness t 04 max.
cumulative (10
pitch error (10) £0,1 Overall thickness K 1,56 max.
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PACKING

— W |-
'
- C B A
i
trailer
g
N
leader
b i
nle
fixing” [~
tape
l 7285816
Fig. 2 Configuration of reel and flange (dimensions in mm).
Flange tol. Hub tol.
ie +1,6
diameter A 180 ig diameter B 62 +015
- +05 spindle hole C 12,75 0
thickness t 156 01 key slit (
space between flanges W 9,5 +0,5 width E 2 +0,5
depth V] 4 +0,5
location (0] 120 degrees

Amount of devices per reel

The bandolier of a 180 mm reel contains at least 2500 devices with no more than 15 empty compart-
ments (0,5%). Three consecutive empty places might be found provided this gap is followed by
6 consecutive devices.

The carrier tape (leader) starts with at least 75 empty positions (equivalent to 300 mm); the covering
foil is at least 300 mm. In order to fix the carrier tape a self-adhesive tape of 20 to 50 mm is applied.

At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied.
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PACKING

17+3,05

—>| <—0,25 max

7295201 —>| <—0,5 max

Fig. 3 Cross-sectional view of bandolier with SOD-80 devices.

Note: Testing of SOD-80 devices is possible in this tape. Total number of devices per reel is 2500.

Ogtober 1984
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SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS
SOT-23, SOT-143 AND SOT-89 ENVELOPES

SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film
substrates and printed circuit boards.

To assure reliable and consistent connections particular attention should be paid to:
1. Flux

A non-active flux is recommended. Where active fluxes are employed, great care in subsequent
substrate cleaning must be exercised.

2. Metal-alloy solder or solder paste

Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60%
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight.

3. Soldering temperature
This will vary according to the actual method employed.

REFLOW SOLDERING

The preferred technique for mounting microminiature components on hybrid thick and thin-film is the
method of reflow soldering.

The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by
either dipping the substrate in a solder bath or by screen printing a solder paste.

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 OC.
The most economic method of soldering is a process in which all different components are soldered
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors.

Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore
good inherent adhesive properties which eases positioning of the components.

With the components in position the substrate is heated to a point where the solder begins to flow.
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The
maximum allowed temperature of the plastic body of a device must be kept below 280 OC during the
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3.

The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves
something to be desired the same effect can result in undesirable shifts; particularly if the soldering
areas on the substrate and the components are not concentrally arranged. This problem can be solved
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs
4 and 5).

After cooling the connections may be visually inspected and, where necessary, repaired with a light
soldering iron. Finally any remaining flux must be removed carefully.
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SOLDERING

RECOMMENDATIONS

IMMERSION SOLDERING

Where a complete substrate or printed circuit board is immersed in solder:
a. The temperature of the soldering bath should not exceed 280 ©OC.

b. The duration of the soldering cycle should not exceed 10 seconds.

c. Forced cooling may be applied (see Fig. 1).

HAND SOLDERING

It is possible to solder microminiature devices with a light hand-held soldering iron, but this method

has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs

on production circuits.

1. It is time-consuming and expensive.

2. The device cannot be positioned accurately and therefore the connecting tags may come into contact
with the substrate and damage it.

3. There is a great risk of breaking either substrate or even internal connections inside the encapsulation.

4. The envelope may be damaged by the iron.

7282785
300 TT T T
| Tb max
T
[ | Vi
(°c) [
solder flow
_%; area
200 |- al
] % az T,
\b
|
100
0 )
0 10 t(s) 20

Fig. 1 Device temperature during /immersion soldering.

Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 °C.

a = free convection cooling; b = forced cooling.
Th max = maximum bath temperature (280 ©C).
Tm = melting temperature of solder (179 °C).
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SOT-23 and SOT-89 SOLDERING

RECOMMENDATIONS
300 TTTTTTITTTTT] 7Z79]1 2?'—} a = free convection cooling.
E23 L2 Tl max b = permissible forced cooling.
T 7 % % 7 T| max = Maximum lead or tab temperature =
o}
(°c) D707 5 9C.
A2 solder flow area j Tm = Melting point of the solder is 179 OC.
- A
%% Tamb =25 °C.
200 4% 7z
7z 77477717 LT Time of heat supply:
i without preheating max. 14 s
| b ] with preheating max. 10's
1 Maximum time of preheating 45 s
Il
100
I
I
]
I
Fig. 2 Reflow soldering without preheating.
0
.0 10 t (s) 20
7279121.1
300 TT | T T
-+ At v odzia —1+ 1 Tlmax _
T =% 7
(°c) IHHHNIN A
solder flow
é area
2 - a
200 %7
[T max 2¢ HAZYH ST T,
s
b
SN
100
pn;heating
% area
NN
N
N
0 .
40 50 60 70 t(s) 80

Fig. 3 Reflow soldering with preheating.
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SOLDERING

RECOMMENDATIONS
Minimum required dimensions of metal Dimensions in mm
connection pads on hybrid thick and thin-film
substrates.
09
2,2
0,9 ____
min T 0,9
i | 1,8 f
i 1 15

T

. 1
— 0,95 1= ' LLO*‘ I+1,0-> "1,0,
! 7279123
|<'—‘~ 1.9 l '4—-—1’5 ._>|<_1'5__.|
X X 7279122

Fig. 4 SOT-23 pattern. Fig. 5 SOT-89 pattern.

min

L—1,2—> 7286820

Fig. 6 SOT-143 pattern.
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SOLDERING
RECOMMENDATIONS

SOLDERING RECOMMENDATIONS SOT-37 AND SOT-103

Transistors in SOT-37 and SOT-103 envelopes may be mounted with leads flat (Fig. 1) or bent (Figs 2and 3).
Different soldering procedures apply for the different styles of mounting.

FLAT-LEAD MOUNTING
Soldering by hand

Avoid putting any force on the leads during
or just after soldering.

Solder the three leads one at a time, not
simultaneously.

Proceed from one lead to the adjacent lead, not
to the opposite one.

BENT-LEAD MOUNTING

If leads are bent, all three may be soldered
simultaneously if desired.

DIP OR WAVE SOLDERING

When dip or wave soldering, the maximum
allowable temperature of the solder is 260 ©C.
This temperature must not be in contact with
the joint for more than 5 seconds. The total
contact time of successive solder waves must
not exceed 5 seconds. The device may be
mounted up to the lead projections, but the
temperature of the body must not exceed the
specified storage maximum.

: printed
A V /é/circuit
7258790.2 boord
Fig. 1
Solder temperature max. 300 °C
Soldering time max. 65s
Solder-to-case distance  min. 2 mm
J ig printed
circuit
board
72587911
Fig. 2
Solder temperature max. 300 ©°C
Soldering time max. 10s
lfl 1 hl printed
H H W ;}--circuit
~-> S N board
7277613
Fig. 3
Solder temperature max. 260°C
Soldering time max. 5s
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GENERAL

THERMAL CHARACTERISTICS
OF SOT-23 AND SOT-143 ENVELOPES

The heat generated in a semiconductor chip normally flows by various paths to the surroundings
(ambient).

32 23
2. 4 Z.

. 7289072.A
Fig. 1.

-

. Heat radiation from the envelope to ambient (1).
This heat transfer can be neglected when the envelope is mounted on a substrate or printed
circuit board.

2. Heat transmission via leads (2) soldering points (3) and substrate (4).

I junction

Rthj-t

ol /

tab

soldering
points

Rths-a

_____I_ ambient

7289073

Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit
board.

Rth j-t = Thermal resistance from junction to tab.

Rth t-s = Thermal resistance from tab to soldering points.

Rth s-a = Thermal resistance from soldering points to ambient.
Rth j-a = Thermal resistance from junction to ambient.

November 1982
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GENERAL

Heat transfer directly from envelope to ambient

This depends on the difference between the temperatures of envelope and the surroundings. When the
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in

relation to the heat flow via leads and substrate.
Thus the thermal model can be as in Fig. 3.

I junction
Rihj-t
L tab
Rtht-s
soldering
points
Rths-a
I ambient
7289077

Fig. 3 Basic thermal model.

Heat transfer from junction to tab

This is an internal heat transfer and has been measured. In general it is:

for high-frequency transistors, low-power diodes and (MOS) FETs
for low-frequency and switching transistors
for low-frequency medium-power transistors

Heat transfer from tab to soldering points

This value has also been measured for SOT-23 with Py <350 mW
for types of semiconductors in this envelope with Pyot <425 mW
for types of semiconductors in a SOT-143 envelope this value is

Heat transfer from soldering points to ambient

60 K/W
50 K/W
30 K/W

280 K/W
260 K/W
310 K/W

This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting
conditions are given to set up the maximum power ratings for SOT-23 and SOT-143 encapsulations.
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Thermal characteristics of SOT-23 and SOT-143 envelopes GENERAL

ceramic

ceramic
substrate

substrate

Cu leads 20mm [ I
®0,5mm
T g 20,5 mm
infinite heatsink or plug 7289075

Cu leads 20 mm
infinite heatsink or plug 7286899

Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate.

200 7289076.1

Rths-a 1 2
(K/w) ~

100

50

20

e s ] e et —--r-—)l)

0,1 0,2 0,5 1 2 5 10
area (cm2)

Fig. 5 Heat transfer from soldering points to ambient.

1. Ceramic substrate

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all
diodes.

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15 mm x 0,7 mm for
jche maximum rating of low-frequency medium-power semiconductors.

2. Printed circuit board
Rth s-a = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board.
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GENERAL J L

The values for the thermal resistance from junction to tab, and tab to soldering points, are mentioned

in Figs 3 and 5.
The formula for devies in SOT-23 with one crystal can be generalized:

Tj=P(Rthj-t * Rth ts* Rth s-a) + Tamb

junction i 121 junction
Rthj-t Rthj-t ‘ ‘
P1 P
tab 1 72 tab
Rth t—
tht-s Rth t-s
soldering i I soldering
N points
points Prot
Rths-a Rths-a
ambient T ambient
7289077 7289074
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes
with one crystal. with two crystals (double diode).

The formulae for devices with two crystals (double diodes) are:
Ttab = Ptot " (Rth t-s ¥ Rth s-a) + Tamb = Ptot (280 +90) + Tymp
Ti1 =(P1xRthjt) + Trap = P1 - 60+ Ttap
Ti2 = (P2 X Rp jt) + Tap = P2 - 60+ Tap

As mentioned on page 2:

Rth j-t for diodes is 60 K/W.

Rth s-a (area 8 mm x 10 mm x 0,7 mm) = 90 K/W.

Rth t-s for all semiconductors in SOT-23 = 280 K/W.
Thus:

Tj1 = 60 P + 370 Pyot + Tamp-

Tj2 =60P2 +370 Piot + Tamp-
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BC264A to D

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant; in-
tended for hi-fi amplifiers and other audio-frequency equipment.

QUICK REFERENCE DATA

Drain-source voltage +Vpsg max. 30 V
Total power dissipation up to Tymp =25 °C Piot max. 300 mwW
Junction temperature Tj max. 150 °C
Drain current

Vps=15V;Vgg=0 Ipss 2t0 12 mA
Transfer admittance (common source)

Vps=15V;VGgg=0;f=1kHz |Vfs| typ. 3,5 mA/V
Noise figure at Vpg =15 V;Vgg =0

f=1kHz; Rg=1MQ F < 2 dB
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-92 variant.

1
3‘@2 i ) +o,ao

\Q | fmin

<= 5,2max 12,7min

] *o,t.g
max
N

]
' 7270994.2 -

diameter within 2,5max
is uncontrolled ha
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BC264A to D

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voitages
Drain -source voltage *Vps max. 30
Drain -gate voltage (open source) Vpgo max. 30
Gate -source voltage (open drain) -VGso max. 30
Current
Gate current I max. 10

Power dissipation

Total power dissipation up to T, =25 oc Peot max. 300
Temperatures

Storage temperature Tstg -65 to +150
Junction temperature T]- max. 150
THERMAL RESISTANCE

From junction to ambient in free air R¢n j-a = 0,42

<

mA

mW

°c
oC

°Cc/mw

52
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N-channel silicon field-effect transistors

BC264A to D

CHARACTERISTICS

Tj = 25 °C unless otherwise specified

Gate cut-off current BC264A | B |C | D
-VGgs =20V;Vps =0 -1gss < 10| 10{ 10| 10
Drain current 1)
- ~ > 2,0 [3,5]5,0] 7,0
VDs = 15 Vs VGs = 0 IDss < 45(65(8,0](12,0
Gate-source breakdown voltage
-Ig=1pA;Vps =0 -V(BR)GSS >~ 30| 30)30) 30
Gate-source voltage
Ip =200 pA ; Vps =15V -Vas > 0,410,410,4 0,4
) > 0,21 -1~ -
IpD=1,0mA; Vpg =15V -VGs - 03 I I
> - - -
ID=1,5mA; Vpg =15V -VGs - _ (1)': o
> -1 —10,5 —
ID = 2,5 mA; VDS = 15 A% _VGS < — — 1.5 —
> - |—-]1-106
Ip=35mA; Vpg=15V -Vgs < B O
Gate-source cut-off voltage
Ip= 10nA ;Vpg=15V -V(p)Gs > 0,510,510,5] 0,5
y-parameters at Tamp = 25 °C
Vps =15V;Vgs =0; f =1 kHz
Transfer admittance ‘ ny] > 2,5 13,013,5] 4.0
N —
Vpg=15V; -Vgg =1V;f=1MHz
Input capacitance Cig typ. 4,0
Feedback capacitance Crg typ. 1,2
Output capacitance Cos typ. 1,6
Noise figure at f = 1 kHz; Rg =1 M@
VDS = 15 V; VGs = 0; Tamp = 25 °C F P 0’;’
Equivalent noise voltage at Tamb = 25 °C
VDS = 15 V; Vgs = 0; £ = 10 Hz Va/VB  typ. 40

1) Measured under pulse conditions.

nA

mA
mA

<< << << <9 <

mA/V

pF
pF
pF

dB
dB

nv/VHz

January 1973
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BC264A to D
15 7267141
typical behaviour of I versus -V@gs and Vpg
D M yoe-1sv alues
) [ Vps: typ. values T
(mA) 77 1y=25 oC Tj=25°C [ L]
10
Vs =0
= I
y, p T
5 4 4 -Vgs=0,5V_ ]
/| 1"
typA- ] 1
|
1|,5
P 2
0 ! '
4 -Vgs(V) 2 0 10 Vpg(V) 20
10 — I72]S71137 10 v 7267136
~ | SN U AU S S H
In ™ typ. values[ }
NN Vpg=15V
(mA) [ [ N{] A\ Tpfzs oc | Tdson M= t&") T'Q
NN ] %) ST SSIT S|
NN N oflop of 1 &,
\ \ \ A2 T3
1 NERN N\ J
LAY
NESVER ED (] /
\
\ \ |y
1 I I Vi 7
HHEA i
/
\ 1Ay
10-1 .t Iy typ. values | | |
\ 1 / Vps=0
< PR al 7/ R i
w4 B [ Wy // / Tamp=25 °C
) IR WIS NI %8
atr ey afre =d
10-2 l ] JJ l 10-1
0 1 2 3 4 0 1 2 3 4
-Vgs V) -Vgs (V)
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N-channel silicon field-effect transistors BC264A to D

1 7267138
|st| ' typ. values
(mA/V) Vpg=15v [ |
f=1kHz
75 Tamb=25 °C
BC264D
> BC2648 ~BC264C T3
BCZ.‘>4A, B
Pz ==
- =
/
2’5 P
/74
0
0 2,5 5 7,5 10 12,5 Ip (mA) 15
7267134 7267135
6 FH 3 T
llllll EEEEEN
C. Vps=15V Crs typ. values []
is [} f=1MHz ] Cos -Vgs=2V il
(pF) Tamb=25°CH1{ (o) f=1MHz [
\ N Tamb=25 °C |
4 2 h
.~
\ C
s
Bne=
typ h ]
™~ ~ Clb
Py
2 = 1
0 0
0 5 -Vgs (V) 10 0 10 Vps(V) 20
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BC264A to D

20 7267140
F
(B) Vps=15V M
Ip=1mA H
15 - f=1kHz L
Tamb=25°C HH
10
N\
N
N
5 AN
\\ typ
—
o <
1 10 102 108 Rg k@) 104
20 I l 72671391
r [ Rg=1kQ[
N
(dB) typ. values M
™ Vps=15V  HT
15 -Vgs=1V H-H
N Tamb=25°C HH
\\
N,
N
o
10kQ q
N
\\~ \\
5 ~ \\\
- \\ N
\~\
\\§
- M|Q |
0
10 102 103 104 f (Hz) 108
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BF245A to C

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

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

QUICK REFERENCE DATA

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

Drain current
Vps=15V;Vgs=0

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

Feedback capacitance at f =1 MHz
Vps=20V; -Vgs=1V;Tagmp =25°C

Transfer admittance (common source)
Vps=15V;Vgs=0;f=1kHz; Tamp =25 °C

+Vpsg max. 30 V
-VGso max. 30 V
Piot max. 300 mW

BF245A/0 | A | B | C

os 2 Gl
) , mA
-V(r)Gs 0,25t08,0 V
Crs typ. 1,1 pF
[Yfs| 30t06,56 mS

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

. 0,40

\ . }rmn

— 52max —»|e 12,7min

L — . ‘0,1;9

" + max

— 1]

L — .

i 7270994.2 -
diameter within 2,5max ‘
is uncontrolled - -
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BF245A to C

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)
Gate-source voltage (open drain)
Drain current

Gate current

Power dissipation
upto Tamp =75 °C
up to Tamp =90 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air
From junction to ambient

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Gate cut-off current
-VGgs=20V;Vpg=0
-VGs=20V;Vpg=0;Tj=1250C

Drain current 2)
Vpg=15V;Vgg=0

Gate-source breakdown voltage
—lg=11A;Vpg=0

Gate-source voltage
Ip=200pA;Vpg =15V

+Vpg
VbGo
-VGso

—lgss
—lgss

Ipss 3)

—V(BR)GSS

-Vgs 3)

max. 30 V

max. 30 VvV

max. 30 V

max. 25 mA

max. 10 mA

max. 300 mwW

max. 300 mW 1)

—65 to + 160 OC

max. 150 °C

= 0,25 K/mwW

= 0,20 K/mW 1)

BF245A B Cc

< b 5 5 nA
<05 05 0,5 uA
> 2 6,0 12 mA
< 6,5 |15,0 25 mA
> 30 30 30 V
> 04 16 32V
< 22 38 75V

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

lead minimum 10 mm x 10 mm.

2) Measured under pulse conditions: tp= 300 us; 6 <0,02.
—» 3) BF245A/0: Ipgg=0,6t0 2,1 mA; -Vgg=0,2t0 1,0V

—>  BF245A/1: Ipgg=1,9 10 3,0mA; ~Vgg=0,410 1,0V
BF245A/2: Ipgg = 3,0t0 4,5 mA; ~Vgg=0,7to 1,4V
BF245A/3: Ipgg=4,561t06,5 mA; -Vgg=1,1t02,2 V.

58 July 1985



N-channel silicon field-effect transistors

BF245A to C

Gate-source cut-off voltage
Ip=10nA;Vpg=15V
y-parameters at Tamp = 25 °C (common source)
Vpg=15V;Vgg=0
f=1kHz Transfer admittance
Output admittance
f=200 MHz Input conductance
Reverse transfer admittance
Transfer admittance
Output conductance

Vps=20V;-Vgg=1V
f=1MHz Input capacitance

Feedback capacitance
Output capacitance
Cut-off frequency *
Vps=15V;Vgg=0

Noise figure at f = 100 MHz; Rg = 1 k2 (common source)

Vps=15V;Vgs=0; Tamp=25°C
input tuned to minimum noise

* The frequency at which g¢g is 0,7 of its value at 1 kHz.

-V(P)GS 0,25t08,0 V

|st| 3,0t0 6,5 mS
lYos! typ. 25 uS
is typ. 250 uS
Iyl typ. 1,4 mS
Ivss! typ. 6 mS
dos typ. 40 uS
Cis typ. 4,0 pF
Crs typ. 1,1 pF
Cos typ. 1,6 pF
fgfs typ. 700 MHz
F typ. 1,6 dB

March 1984
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BF245A to C

10 7262 05__
-
—-Vgg =20V /
H Vps=0 V4
~Igss //
(nA) /
1 /
‘I
) 4
/
typ
107}
‘!
//
//
1072 /
1073
0 50 100 Tj(°C) 150
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N-channel silicon field-effect transistors

BF245A to C

7262709

6
TTTTT
T T BF245A
—+ Vpg=15V [11
Ip [ Ty=25°C typ. values
(mA) Tj—25 C
Vgg=0
4 GS
i
Ji
—VCS=0,5V
2 |
t
Y
1
0 | U
4 -Vgs (V) 2 0 10 Vpg (V) 20
7262695
BF245A
4 d [ 1
typ. values
Ip e Vpsg=15V |
(ma) - 1
11
3 =0+
\VGS 0
-~
) ~] —VGs=0,5V-
1 llv-
|
1,5V
A ot
0
50 100 Tj (°C) 150
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BF245A to C

7262707

15
T
| Vpg=15V L
Ip |4 Tj=25°C typ. values|]
(mA) J Tj=25°C
10 Ves =0
//
s -Vgg=0,5V
7 I
A
A [
5 1
typl
4 i
p.d !
2
7 i
17 it
0 I Ll
4 -Vgg (V) 2 0 10 Vpg (V) 20

7262696

: BF245B
20 |1
typ. values —
(Ii) Vpg=15V |
m.
15
10 -
~<31 VGs=0
——
=
Q\ -
5 - Ves=tV
|
2V
!
0 |
0 50 100 Tj (°C) 150
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N-channel silicon field-effect transistors BF245A to C

7262708

30 s2108_
T 117
T ’?F[z“rSC
VDS=15V
Ip 1T Tj=25 0C typ. va%)ues:
(mA) Tj=250°C [
20
Vgs=0
- I
W H
/1t -Vgg=1V
/ A
10
/ 17 f
P Y |
pd 3
]
0 f
10 -Vgg(V) 5 0 10 Vpg(V) 20
7262699
BF245C
20 1 [ 1
typ. valuesf—
Ip Vpg=15V
(mA) <
15 N
™
~V6s =0
\‘
10
.
VG5 =2V
5 ———
T 4v_|
0 |
0 50 100 Tj (°C) 150
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BF245A to C

103 7262698 102
typ. values
Vgs=0
8is Vpg=15V bis
W“A/V) | Tamp =25 °C JE! (mA/V)
102 ,/ 10
bie
—~ 1s
/ Y
/ V
10 £ b4 1
lI
A
ys.
1 10-1
10 102 f(MHz) 103
104 —rrtrg 10
typ. values [1]
brs N
QA/V) = o
Tamp=25 °C || @
Crs
103 ,/ 1
’l
brg
1024 1071
ll
10 1072
10 102 f(MHz) 103
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N-channel silicon field-effect transistors

BF245A to C

15

gfs
-bfs
(mA/V)

10

108

8os
©A/V)

102

10

7262702 -
[T
typ. values
Ves=0 m
Vpg=15V ]
Tamp=25 °C
8Bfs
_bfs/
1
10 102 f(MHz) 103
7152703_ 10
typ. values
Ves= b
VDS =15V 0Ss
Tamb=25 °C (mA/V)
bO
1
8os
10-1
: 1072
10 102 f(MHz) 103
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BF245A to C

7262697 7262701
6 T TITT] 15 T T T T[]
T T
o Vps=20V [T c Vps=20V e
is Tamb=25 °C[ ]| s Tamb=25 °C[[]
(pF) f=1MHz 1 (pF) f=1MHz I
- typ
A
4 1
N,
typ
i
2 0,5
0 0
0 5 -Vgg (V) 10 0 5 ~Vgg (V) 10
10 7262723
| Vis|
(mA/V) typ. values
Vps=15V
f£=1kHz
7,5 Tamb =25 °C
BF 2458 BF245C
S BF245A . i
. /,
/| A
A A
2,5
[/
W/
ol
0 5 10 15 20 25 Ip (mA) 30
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BF245A to C

N-channel silicon field-effect transistors

7262704 102 e
typ. product correlation band typ. values
- Vpg=0
1o | etveen ~Vipss and Ipss oo P
I l l I [ ds on Tamp =25 °C
-V(p)Gs — (kQ)
at Ip=10nA ¥P=52‘512g ] |
V) J
7,5 10
1
Hikiar
5
e
V.
4 yany
pd 1 BF245A 1/ /
/f
7 - BE245B—
2,5
' a ¢ BF245C
- BE245C—F D4
V A
BF245B T
‘EF24EA1 [T 1
0 10
0 10 20 30 0 1 9 3 4
Ipgs at VGS=O (mA) -Vgg (V)
7262706
8 T I
1T I LT 11
VDS=15V;VGS=0 T
F RG=1kQ;Tymp=25°C [1]
(dB) input tuned to min. noise
y
2 7
7
j'
i
typ
1
0
1 10 102 £ (MHz) 108
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Jl L BF247A to C

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Symmetrical n-channel planar epitaxial junction field-effect transistors in plastic TO-92 variants,
intended for v.h.f. and u.h.f. amplifiers, mixers, and general purpose switching.

QUICK REFERENCE DATA

Drain-source voltage +*Vpsg max. 25 V
Total power dissipation up to Tamp = 25 °C Ptot max. 250 mW
BF247A | B | C
Drain current
- . = > 30 60 | 110 mA

Vps = 15V:Ves=0 'Dss < 80 ‘ 140 | 250 mA
Gate-source cut-off voltage

Ip=10nA;Vpg=156V -V(P)GS 06t0 145 V
Feedback capacitance at f = 1 MHz

Ip=10mA;Vpg=15V Crs typ. 3,5 pF
Transfer admittance (common source)

Ip=10mA;Vpg=15V;f=1kHz lyfs! > 8 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.

T , ‘o,ao
i
) A
<— 5,2max 12,7min —
] { 0,49
48 H f max
max 254 I 1
l — ' 7270994.2 1 P —
diameter within 2,5max l
is uncontrolled -
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BF247A to C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage +Vps max. 25 V
Gate current Ig max. 10 mA
Total power dissipation

up to Tamp = 25 °C Piot max. 250 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature T max. 150 °C

THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 500 K/W

CHARACTERISTICS

Tamb = 25 °C
Gate cut-off current BF247A B C

-Vgs=15V;Vpg=0 —lgss . < 5 5 5 nA
Drain current*®

> 30 60 | 110 mA

Vps=15ViVgs =0 'pss < 80 | 140 |250 mA
Gate-source breakdown voltage

—lg=1uA;Vps=0 -V(BR)GSS > 25 25 25 V
Gate-source voltage

> 15 3,0 55 V

Ip =200 uA; Vpg=15V -Vas < 40 7.0 [120 v
Gate-source cut-off voltage

Ip=10nA;Vpg=15V -V(P)GS 06to145 V
Transfer admittance (common source) > 8 mS

Ip=10mA;Vps=15V; f=1kHz lyss! typ 17 mS
Capacitances at f = 1 MHz

Ip=10mA;Vpg=15V

feed-back capacitance Crs typ. 35 pF

input capacitance Cis typ. 11 pF

output capacitance Ces typ. 5 pF
Cut-off frequency **

Vps=156V;Vgs=0 fofs typ. 450 MHz

* Measured under pulse conditions; = 300 us; 8§ < 0,02.
** The frequency at which gfg is 0,7 of its value at 1 kHz.
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BF256A to C

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Symmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant; in-

tended for v.h.f. and u.h.f. applications.

QUICK REFERENCE DATA

Drain-source voltage +Vpsg max. 30 V
Gate-source voltage (open drain) -VGgso max. 30 V
Total power dissipation up to Tamp =75 °C Ptot max. 300 mW
Drai BF256A | B | C
rain current
=15 V: Ve = >3 ‘ 6 ‘ 1 mA
Vpg=15V;VGgs=0 Ipss <7 13 18 mA
Feedback capacitance at f = 1 MHz
Vps=20V;-Vgs=1V;Tagmp =25°C Crs typ. 0,7 pF
Transfer admittance (common source)
Vps=15V;Vgg=0;f=1kHz; Tamp =25 °C |Ys| > 45 mS
Power gain at f =800 MHz
Vpg=15V;Rg=47 Q Gp typ. 11 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
1 | 1 - *0,{‘-0
\Q - “f min
< 52max —»>|e 12,7min
L ! 0,49
- H * max
i J
L — .
' 7270994.2
diameter within 2,5max
is uncontrolled > -

March 1984
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BF256A to C

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage +Vps
Drain-gate voltage (open source) VbGo
‘Gate-source voltage (open drain) -VGso
Gate current Ie
Total power dissipation

up to Tamp =75 °C Ptot

up to Tamp =90 °C Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air Rthj-a
From junction to ambient Rthj-a

CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified

Gate cut-off current
-Vgs=20V;Vpg=0 —-lgss

max.
max.
max.
max.

max.
max.

30 V
30 V
30 V
10 mA

300 mw
300 mW 1)

—65 to + 150 °C

max.

<

150 °C

0,25 K/mwW
0,20 K/mW 1)

5 nA

Drain current 2) :FZBGQ 86 101 N
Vpg=15V;Vgg=0 Ipss 3) g m

7113118 mA

Gate-source breakdown voltage

—lg=1rA;Vps=0 —-V(BR)GSS
Gate-source voltage
Ip =200 uA; Vpg =15V -Vgs 3)

>

30 V

05t075 V

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

lead minimum 10 mm x 10 mm.
2) Measured under pulse conditions: tp= 300 us; 6 <0,02.
3) BF256B/1: Ipgg =6 to 8 mA; —Vgg=1,4102,6 V.
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N-channel silicon field-effect transistors

BF256A to C

y-parameters (common source)
Transistor admittance at f = 1 kHz
Vps=15V;Vgg=0
Output capacitance at f = 1 MHz
Vps=20V;Vgg=0

Feedback capacitance at f =1 MHz
Vps=20V;-Vgg=1V

Cut-off frequency
Vps=15V;VGg=0

Noise figure at f = 800 MHz
Vps=10V;Rg=47Q

Power gain at f = 800 MHz
Vps=15V;Rg=47Q

1) Measured under pulse conditions: tp= 300 us; § <0,02.
2) The frequency at which g¢g is 0,7 of its value at 1 kHz.

typ.

typ.

typ.

typ.

typ.

typ.

45 mS 1)
5mS 1)

1,2 pF
0,7 pF

1 GHz 2)
75 dB

11 dB
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BF256A to C

7262

05

10 T

~Igss

(nA)

N

ty

\\

1073

100

T} (°0)

150
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BF256A to C

N-channel silicon field-effect transistors

7262924

6 T
T BF 256A
1] Vps=15V - l]] I
Ip ] Tj=25 oC VGs =0 typ—. nghoues]
(mA) / V.6 Tj=257C [
V.
/
' [ Vag=0,5V
“VGS TV
/
/
2 P 1v
/
| |
/
1islv
A T
0 2V7
4 -Vgs (V) 2 0 10 Vpsg (V) 20
6 7262915
BF256A
1
Ip T
typ. values| | |
(mA) Vpg=15V |17
N
AN
N
4 NG
Jgs=0
[
3 SN
q [
=Vgs=0,5V
Thony
2 -~
- 1V
B3]
1]
0 2V
0 100 Tj(°C) 200
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BF256A to C

7262923

15 TTTT

EEmmE BF 2568
- Vps=15V LL
Ip I T:225 o . values[]
ma) [ J ;=25 0C
10
5
0
4 -Vgs (V) 20
20
Ip
(mA)
15
10
5 =
T
\'i
)
0 [ 1

100 Tj (°C) 150
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BF256A to C

N-channel silicon field-effect transistors

15 7262922
RIS e
V=15V 1 Ves=0 T
Ip nE T _st oc / y typ. valuesi—
(mA) 7 Tj=25°C
I
10 ” ] -Vgs=1V
I A
V.
/A I 2V
i o
s typ I/
/ 3V
V..
7 4
4V
/ |
/ 1
10 -Vgg(v) 5 0 10 Vps (V) 20
7262911
BF256C
20 [
typ. values |
ID VDS =15V —
(mA)
15
VGs=0
T~
10 P~
s ~ ] ‘VGS =2V
M~
4y
0 I
0 50 100 Tj (°C) 150
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BF256A to C

103"

8is

BA/V)

102

10

10*

s
pA/V)

103

102

10

7262920 102
typ. values
Ip= S5mA
Vpg =15V big
Tamb=25 °C 4 (mA/V)
gis/ /'
— b 10
7/—1Di
/7
4 7
/ T
B 4
/l
/| A
/ 1
V4
V4
/! 7
7
yyd
v/
e
1071
10 102 f(MHz) 103
7262908 — 10
typ. values
ID =5mA Crs
Vps=20V v
Tamb=25 °C A (PF)
£ c..1rH 1
A
4
/!
W/ Prs
V/
1071
V4
4
10-2
10 102 f(MHz) 103
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N-channel silicon field-effect transistors

BF256A to C

2 7262918
10 —H
typ. values (1]
Ets Ip=5mA
~bfs Vps=15V [
(mA/V) Tamb=25 °C
10
8fs
‘4
by S/
1 A
Il
4
/
/[
10~-1 Z
10 102 f(MHz) 103
103 7262909 10
typ. values
ID=5mA V4
iOSV Vpg=15V bOSA .
©A/V) Tamb=25 °C p (mA/V)
Y
102 ,/ 1
bos 7
A A
8os
7
10 ,/ 10-1
1 10—2
10 102 f(MHz) 103

March 1984
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BF256A to C

7262912 7262913
6 HEEEEN 3 NENEEENER
TTTTTd T T
o Vpg=15V 1] Crs typ. values | ||
is Tamb=25 °C[T]  goq Ip=lmA
(pF) f=1MHz - (oF) f=1MHz 1]
P Tamb =25 °Cl
4 - 2
\
\\
AN
\k M
NP Fp
2 - ! N
n = Crs
0 0
0 5 -Vgs(V) 10 0 10 Vps (V) 20
10 7262921
|st|
typ. values
(mA/V) Vpg=15V
f=1kHz
7,5 Tamp=25 °C
BF256C
BF256B
. BF}SéA - =
A LA A
/ A~
-
/
2,5 1/
14/
ol
0 5 10 15 20 25 Ip (mA) 30
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BF256A to C

N-channel silicon field-effect transistors

102 7262914
typ. values
Vpg=0
f=1kH
Ids on Tamb:zzs oc
(k)
10 S b b
of mi I,
] 53]
|
|
/ Il
1 /
’ A V4 y 4
v -
7
» V|
A LA LT
== eul
10-1
0 1 2 3 4
-Vgs (V)
3 7262919 15 7262916
Vpg=15V typ. values
e s sy
dB
@) | > =25 °C (dB) Tamb=25 °C
input tuned to min. noise y input tuned to min. noise
2 / 10
/ f=400 MHz
o/
1 / 5
4
R /200 111}
-:j!§§3§ 4 og
) 10077T]
\\~-.../ //
NI—"
0 0
10 102 ¢ (MHz) 103 10-1 1 Rg (kQ) 10
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BF410A to D

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Asymmetrical N-channel planar epitaxial junction field-effect transistors in a plastic TO-92 variant;

intended for applications up to the v.h.f. range.

These FETs can be supplied in four Ipgg groups. Special features are the low feedback capacitance and
the low noise figure. Thanks to these special features the BF410 is very suitable for applications such
as the r.f. stages in f.m. portables (type A), car radios (type B) and mains radios (type C) or the mixer

stage (type D).

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 \
Drain current (d.c. or average) Ip max. 30 mA
Total power dissipation
up to Tamp =75 °C Ptot  max. 300 mwW
b BF410A B C D
rain current
= . - > 0,7 25 6 10 mA
Vps=10ViVgs=0 'bss < 30 | 70| 12 | 18 mA
Transfer admittance (common source)
Vps=10V;Vgs=0; f=1kHz |st| > 25 4 6 7 mS -—
Feedback capacitance
Vps=10V;Vgs=0 Cs typ. 03 | 03 - — pF
Vps=10V;Ip=5mA Crs  typ. - - 03 | 03 pF
Noise figure at optimum source admittance
Gg=1mS; —Bg =3 mS; f =100 MHz -
Vps=10V;Vgs=0 F typ. 156 | 156 | — - dB
Vps=10V;Ip=5mA F typ. - - 1,5 1,6 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
I ) * 0,{&0
min
R -t
< 5,2max - 12,7min
| , ‘o,ag
i * max
— ]
) 72709942 ' -
diameter within 2,5 max ’
is uncontrolled > -
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BF410A to D

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)

Drain current (d.c. or average)
Gate current

Total power dissipation up to Tamp =75 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

STATIC CHARACTERISTICS

Tamb = 25 °C

Gate cut-off current
-Vgs=0,2V;Vps=0

Gate-drain breakdown voltage
Ig=0;—Ip =10 uA

Drain current
Vps=10V;Vgs=0

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

—lgss <
-V(BRIGDO >

>
Ipss <

-Vipgs P

Vps max. 20
VpGo max. 20
Ip max. 30
tlg max. 10
PtOt max. 300
Tstg —65 to + 150
Tj max. 150
Rth j-a = 0,25
BF410A B C D
10 10 10 10
20 20 20 20
07 | 25 6 10
30 | 70 12 18
0,8 15 | 22 3

mA
mA
mW
oC
oC

K/mw

nA

mA
mA
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N-channel silicon field-effect transistors BF410A to D

DYNAMIC CHARACTERISTICS
Measuring conditions (common source): Vpg =10 V; Vgg =0; Tamp = 25 °C for BF410A and B
Vps =10 V; Ip =5mA; Tamp = 25 °C for BF410C and D

y-parameters (common source) BF410A B [ D -
Input capacitance at f = 1 MHz Cis < 5 5 5 5 pF
Input conductance at f = 100 MHz Gis typ. 100 90 60 50 uS
. _ typ. 03 {03 0,3 0,3 pF

Feedback capacitance at f = 1 MHz Crs < 04 | 0,4 04 | 04 pF
Transfer admittance at f = 1 kHz IVfs| > 25 | 40 40 | 35 m§

V@Gs = O instead of Ip =5 mA |vis| > - - 60 | 70 mS
Transfer admittance at f = 100 MHz Ist | typ. 35 | 55 5,0 50 mS
Output capacitance at f = 1 MHz Cos < 3 3 3 3 pF
Output conductance at f = 1 MHz dos < 60 80 100 | 120 uS
Output conductance at f = 100 MHz dos  typ. 35 55 70 90 uS
Noise figure at optimum source admittance

Gg = 1mS; —Bg =3 mS; f = 100 MHz F typ. 15 |15 1,6 1,5 dB
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BF410A to D
15 7274941
Crs
(pF)
1,0
Fig. 2 Vgg =0 for BF410A and BF410B;
Ip = 5 mA for BF410C and BF410D;
f=1MHz; Tamp = 25 OC.
0,5
NLLYP
o~
-
O0 0 20
1 Vps (V)
7274942
10
| [
T 17
BF410D ——
L L~
IstI BF4 O/C ]
Z '// - 1
) A |~
// d /‘/'
5 / Z //
BF410A A A
N\ LA
/ -
/'
/
4
0
0 5 10 Ip (mA) 15

Fig. 3 Vpg=10V; f=1kHz; Tamp = 25 OC; typical values.
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BF510 to 513

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic

envelope intended for applications up to the v.h.f. range in hybrid thick and thin-film circuits. Special
features are the low feedback capacitance and the low noise figure. These features make the product
very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and
mains radios (BF512) or the mixer stage (BF513).

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 \
Drain current (d.c. or average) Ip max. 30 mA
Total power dissipation
up to Tamp =65 °C Piot max. 250 mwW
BF510 | 511 | 512 | 513
Drain current
Vs = 10V; Ves =0 oss 30| 70| 12| 18 mA
Transfer admittance (common source)
Vps=10V;Vgg=0; f=1kHz lygsl > 25 4 6 7 mS -—
Feedback capacitance
Vpg=10V;Vgg=0 Crs typ. 03 0,3 — — pF
Vps=10V;Ip=5mA Crs  typ. - - 0,3 0,3 pF
Noise figure at optimum source admittance
Gg=1mS; -Bg=3mS; f=100MHz Hz -
Vps=10V;Vgg=0 F typ. 15| 15 - - dB
Vpg=10V;Ip=5mA F typ. - — 1,5 1,5 dB
MECHANICAL DATA
SOT-23.
See also Sol/dering recommendations.
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BF510 to 513

MECHANICAL DATA 30 Dimensions in mm
Fig. 1 SOT-23 [i9
0,150
0,090
N —| — 1
Y e m oz QP
1t
01" - i }
max ) L4 2,5 Marking code
1,2 max
/\ 10° | BF510 = S6
) § max N BF511 =87
3 BF512 =88
\/ f BF513 =89
W ow e - Ehi@AE
’ 7266908.9
max
TOP VIEW
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage see Fig. 4 Vps max. 20 V
Drain-gate voltage (open source) see Fig. 4 VpGo max. 20V
Drain current (d.c. or average) Ip max. 30 mA
Gate current tlg max. 10 mA
Total power dissipation up to Tamp = 60 OC** Piot max. 250 mwW
Storage temperature Tstg —65to + 175 °C
Junction temperature T; max. 175 °C
THERMAL CHARACTERISTICS*
Tj=Px (Rth j-t + Rth t-s * Rth s-a) + Tamb
Thermal resistance
From junction to tab Rthjt = 60 K/W
From tab to soldering points Rthts = 280 KW
From soldering points to ambient** Rth s-a 90 K/W

*  See Thermal characteristics.

** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-channel silicon field-effect transistors

BF510 to 513

STATIC CHARACTERISTICS
Tamb = 25°C

BF510 | 511 | 512 | 513
Gate cut-off current
-Vgs=0,2V;Vpg=0 ~lGss < 10 10 10 10 nA
Gate-drain breakdown voltage
1I5=0; —Ip =10 A -V(BR)GDO ~ 20 20 20 20 V
Drain current
- . - > 0,7 2,5 6 10 mA
Vps=10V:Vgs=0 'pss < 30 | 70 | 12| 18mA
Gate-source cut-off voltage
Ip=10uA;Vpg =10V -V(p)GS typ. 0,8 1,6 | 22 3v
DYNAMIC CHARACTERISTICS
Measuring conditions (common source): Vpg= 10 V; Vgg = 0; Tamp = 25 ©C for BF510 and BF511
Vps = 10V;Ip =5mA; Tamp = 25 °C for BF512 and BF513
y-parameters (common source) BF510 | 511 512 | 513 -
Input capacitance at f = 1 MHz Cis < 5 5 5 5 pF
Input conductance at f = 100 MHz gis typ. 100 90 60 50 uS
. _ typ. 03 (03| 03| 03pF
Feedback capacitance at f = 1 MHz Crs < 04 | 04 | 04| 04 pF
Transfer admittance at f = 1 kHz lyfs! > 25 | 40 | 40| 35 mS
Vgs = O instead of Ip =5 mA lyss! > - - 60 | 70 mS
Transfer admittance at f = 100 MHz lyfs! typ. 3,6 55 5,0 50 mS
QOutput capacitance at f = 1 MHz Cos < 3 3 3 3 pF
Output conductance at f = 1 MHz dos < 60 80 | 100 | 120 uS
Output conductance at f = 100 MHz 9os typ. 35 55 70 90 uS
Noise figure at optimum source admittance
Gg= 1mS; —Bg=3mS;
f=100 MHz F typ. 1,56 1,6 1,5 1,56 dB
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BF510 to 513

1'5 7274941
Crs
(pF)
1,0
\
\
\
0,5
\\typ
Py
Fig. 2 Vgg =0 for BF510 and BF511;
Ip =5 mA for BF512 and BF513; 0
f=1MHz; Tamp = 25 °C. 0 10 Vps (V) 20
10 I |7Z74942A
T T i
BF513 ——]
L L~
|st| BF512 >
(MA/V) BF511 ~ e /"
] r// - -
] praliD’s
,// ,/'//
5 |— / '/ /
BF510/ //
4// '//
A A
e
4
0
0 5 10 Ip (mA) 15

Fig. 3 Vpg=10V;f=1kHz; Tamp = 25 OC; typical values.
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N-channel silicon field-effect transistors

BF510 to 513

14
30 7282719.1
Vbs
VbGo
(V)
20
\
\
10 \
\
0 \
0 100 Tamb (°c) 200
Fig. 4 Voltage derating curve.
300 7282718
Ptot
(mw) \\
200 AN
AN
\\
N
N
100
\\
\\
0 N
0 100 Tamb (°c) 200

Fig. 5 Power derating curve.
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BFQ10 to 16

DUAL N-CHANNEL FETS

Dual symmetrical n-channel silicon planar epitaxial junction field-effect transistors in a TO-71 metal
envelope, with electrically insulated gates and a common substrate connected to the envelope; intended

for high performance low level differential amplifiers.

QUICK REFERENCE DATA

Characteristics measured at Tymp = 25 °C; Ip = 200 uA; Vpg =15V

Br10 | 11| 12| 13 ] 14| 15| 16

Difference in
qato current laigl < 10 0] 10| 10| 10] 10| 10 pa
Gate-source
voltage difference |avgs| < 5] 10| 10| 10| 15| 20 | 50 mV
Thermal drift of

dAV
gate-source voltage GS’ < 5 5| 10| 20| 20| 40 | 50 wv/K
difference a7
Transfer con- 91fs >0,98 |0,98 098 |098 [098 [095 |095
ductance ratio 92fs <1,02 |102 (102 |102 |102 |105 |1,05
Difference in 1
transfer impedance Ifs < 6 6 12 12 12 20 0
Difference in 9os
penetration factor Go| < 10| 30| 30| 30 | 30 30 100 uVv/v
Common mode CMRR > 100 | 90 | 90| 90 | 90 | 90 | 80 dB

rejection ratio

MECHANICAL DATA
Fig. 1 TO-71.
All leads insulated from the case.

Dimensions in mm

:-* 0,551
gmax

— »| 72669061
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BFQI0 to 16

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Drain-source voltage
Drain-gate voltage (open source)
Gate -source voltage (open drain)

Voltage between gate 1 and gate 2

Currents
Drain current

Gate current

Power dissipation

Total power dissipation up to Tamp = 75 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

tVps
Vbco

-VGso

V16 -2G6

Ip
Ig

Ptot

Tstg

Rth j-a

max. 30
max. 30
max. 30
max. 40
max. 30
max. 10
max. 250
-65 to +200
max. 200
= 0,5

< < < <

mA

mW

oc
°c

oC /mw

94
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Dual N-channel FETs BFQI10 to 16

CHARACTERISTICS ' (total device) Tamb =25 OC unless otherwise specified
Measured at: Ip = 200 pA; Vpg = 15 V except for drain current ratio.
BFQIO | 11| 12 | 13 | 14 | 15| 16

I1p-1ss > 0,97/0,95]0,95 {0,95(0,92|0,90 0,80
Top-2ss < 1,03|1,05]1,05|1,05]1,08|1,10 (1,20

Drain current ratio 1)

Vpg =15V; Vgs =0

Difference in

gate current IAIG| < 10| 10 10| 10| 10| 10| 10 pA
Sate souree laves| < 5| 10| 10| 10| 15| 20| 50 mv

voltage difference

Thermal drift of d AV

gate -source voltage I——d,ris-' < 5 5| 10| 20{ 20| 40| sO pv/°C
difference

Transfer con- g1fs > 0,9810,98|0,98 {0,980,98(0,95|0,95
ductance ratio 82fs < 1,02(1,02}1,02(1,02{1,02|1,05 {1,05
Differenceln = AL | < 6| 6| 12| 12| 12| 20| 30 @
transfer impedance 4) gfs

Differencen afsl < 10| 30| 30| 30| 30| 30|10 pv/v
penetration factor o) gfs

Common mode

— - CMRR > 100 90 90| 90 90 90 80 dB
rejection ratio 4)

1) Measured under pulse conditions.

2) The difference in transfer impedance is equal to the ratio of the change of the gate-
source voltage difference to the change of drain current, at constant drain-gate voltage.

(A-é%- = i%-?D.G& at Vp@ = constant)

3) The difference in penetration factor is equal tothe ratio of the change of the gate-source
voltage difference to the change of drain-gate voltage, at constant drain current.
(A 8os _ 4 AVGS
gs dVp
4) Common mode rejection ratio

CMRR (in dB) = -201log

at Ip = constant)

ABos
8fs
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BFQIO to 16

CHARACTERISTICS (Individual transistor) Tamb = 25 °C unless otherwise specified
Gate cut -off current
-Vgs =20 V; Vpg =0 -Igss < 100 PA
-Vgs =20 V; Vpg = 0; Tamp = 125 °C -Igss < 20 nA

Gate current

Ip = 200 pA; Vpg = 15 V; Tamp = 125 °C Ig < 10 nA

Drain current

Vps =15 V; Vag = 0 Ipss 0,5to 10 mA 1)

Gate-source voltage

ID = 200 pA; VDG =15V _VGS < 2,7 Vv

Gate -source cut -off voltage

Ip=1nA; Vpg=15V -V(P)GS 0,5 to 3,5 v

Transfer conductance at f = 1 kHz

Ip =200 pA; Vpg =15V gfs > 1,00 mA/V

Output conductance at f = 1 kHz

Ip = 200 pA; Vpg =15V gos < 5 HA/V

Input capacitance at f = 1 MHz
Ip =200 yA; Vpg =15V Cis < 8 pF 2)

Feedback capacitance at f = 1 MHz
ID = 200 pA; Vpg = 15V Crs < 1,0 pF 2)

Equivalent noise voltage

Ip = 200 pA; Vpg = 15V
B =0,6 to 100 Hz Vo - < 0.5 Y

1) Measured under pulse conditions.
2) Measured with case grounded.
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Dual N-channel FETs BFQI10 to 16

7267190

103 S===
I 1 1 18
Igss -Vgg=20V
(nA) Vps=0
v
/
102 =
ai
10 =
A
Y typ
l v 4
/7
/
y
1071 =
/-
/
1072
1073
0 50 100 150 T; (°C) 200
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BFQIO to 16

7267189

10
Ip I
(mA) Vpg=15V I, typ. values
Tj=25 oC TJ‘=25 oC
7,5 /
I
/
S [ Vas=0
1]
i/
L
max -Vgg=0,5V
}
2,5
/ l/ |
; YP, 1v
7 -
o ALY .mi.nj/
7.5 5 2,5 0 5 10 15
-Vgs V) Vps (V)
10 : : — 7267191
11
— typ. values
Vps=15V 7
|Vis | f=1kHz ]
(mA/V) Tamp=25°C | Lo~
o7
Sy 4@“\5
IS r
o7
i \9% //
- Z
1071
10-2 10-1 1 Ip (mA) 10
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Dual N-channel FETs

BFQI10 to 16

7267187

7267186

6 10 I O
typ. correlation between —V(p)Gs I O B
and Ipgg ] typ—. values N
T T[T Ip=200pA |
V(PGS T Yos| t=1kHz [
(at Ip=1nA) Vps=15V [ ®A/V) \\\ Tamp =25 °C
) T=25 9C N
4 \\
NN
\ \\\ Y,
1 \\ \LDSSQ
o N ) 0]
] 7Ss kN ~
~ ) Mg T
2 " DSS QO |
A FlanY
/|
0 1071
0 5 10 0 5 10 15 20
Ipgs at Vgg =0 (mA) Vps (V)
10 . T T 7267192
1T 11
typ. values 7
Vpg=15V s
V.
|yOS | f=1kHz %
|
A
B4
A
1 ,/
/l,
//;/
1D$S = 1‘0 mA ,//
Ipss =5 mA "’,/
Ipss = O,IS miA +1
1071
102 10~1 1 Ip (mA) 10

July 1974
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BFQIO to 16

7267188 726718
| R A T A | I I I A |
[T LTI LT
10 Vpg=15V | 0,6 Vpg=15V |
c. Tamb=25°C | c, Tamp=25°C |
is £=1MHz - s f=1MHz -
(pF) case grounded | (PF) case grounded [
N
7, - t
5 05 Pt
5 0.4
N
N
N tYP
2,5 0,3
‘\\
0 0,2
0 2,5 5 7,5 0 2,5 5 7,5
-Vgs V) -Vgs (V)
726719
€n [T 11
(nV) A% | 15'\/l |
Vi . DS =
Hz 1n=200pA  [TT]]
2 Tamb=25 OC
10
—
T _typ
I~
\\\\
10 -
-
M
o~y
1
10 102 103 104 f(Hz) 108
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BFR30
BFR31

N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS

Planar epitaxial junction field effect transistor in a microminiature plastic envelope. It is intended for
low level general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage +Vpg max. 25 \
Gate-source voltage (open drain) -VGspo max. 25 \
Total power dissipation up to Tamp =65 °C Piot max. 250 mwW
Drain current
_ . _ > mA
Vps=10V;Vgg=0 Ipss < mA
Transfer admittance (common source) > mS
Ip=1mA;Vpg=10V; f=1kHz |yfs| < mS -
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. BFR30 = M1
;vg BFR31 = M2
0,150° 13—
0,090
2 ~E9 - = :
// ™~ [a] =[02@|a8 3@ 1
R | 2 +
M T y
I o ! | f
r:}?: max \ 1,4 2,5
/ X 1,2 max
| BT '
Q ’ max ]
\ e
|
110 ¥ 0 _, ‘
~max " 30° 0,&8_0,1 01® E 7266908.9 -
max
TOP VIEW

(1) Also available in 0,1 — 0,2 mm version.

See also Soldering recommendations.
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BFR30
BFR31

RATINGS

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

Drain-source voltage see Fig. 2 tVps max. 25 \
Drain-gate voltage (open source) see Fig. 2 VpGo max. 25 \%
Gate-source voltage (open drain) see Fig. 2 -Vgso  max. 25 \
Drain current Ip max. 10 mA
Gate current g max. 5 mA
Total power dissipation up to Tamp = 65 0C** Ptot max. 250 mw
Storage temperature Tstg —65 to + 175 oC
Junction temperature A Tj max. 175 oC
THERMAL CHARACTERISTICS*
Tj=Px (Rth j-t + Rth t-s * Rth s-a) + Tamb
Thermal resistance
From junction to tab Rth j-t = 60 K/W
From tab to soldering points Rth t-s = 280 K/W
From soldering points to ambient** Rth s-a = 90 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
¢ BFR30 | BFR31
Gate cut-off current —_——]
-Vgs=10V;Vpg=0 -lgss < 0,2 0,2 nA
Drain current
> 4 1 mA
Vps=10V;Vgg=0 Ipss < 10 5 mA
Gate-source voltage
> 0,7 0 v
Ip=1mA;Vpg=10V -Vgs < 30 13 v
Ip=50uA; Vpg=10V -Vgs < 4,0 2,0 \Y
Gate-source cut-off voltage
Ip=0,5nA;Vpg=10V -Vipgs < 5 25 \%
=y parameters
Transfer admittance at f = 1 kHz; Tapp = 25 °C > 10 15 mS
Ip=1mA;Vpg=10V |vis| < 4:0 4:5 mS
Ip =200 uA; Vps =10V |vs| > 05 0,75 mS
Output admittance at f = 1 kHz
Ip=1mA;Vpg=10V [Yos| < 40 25 us
Ip =200 uA; Vpg=10V IVosl < 20 156 uS
* See Thermal characteristics.
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
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N-channel silicon field-effect transistors BFRSO

BFR31
y parameters (continued)
. BFR30 |BFR31
Input capacitance at f = 1 MHz R EE—
Ip=1mA;Vpg=10V Cis < 4 4 pF
Ip =200 uA; Vpg =10V Cis < 4 4 pF
Feedback capacitance at f = 1 MHz; Typ =25 ©C
Ip=1mA;Vpg=10V Crs < 1,5 1,5 pF
Ip =200 uA; Vpg =10V Crs - < 1,5 15 pF
Equivalent noise voltage
Ip =200 uA; Vpg =10V
B =0,6 to 100 Hz Vn < 0,5 0,5 v
7282722
30
*Vps
VbGo
~Vaso
(V) 20 \\
\
10 \\
0 \
0 100 Tamb (°c) 200
Fig. 2 Voltage derating curve.
300 7282724
Ptot
(mW)
200 \\\\
N
A
\\
100 A
\\
0 \
0 100 Tamb (°C) 200

Fig. 3 Power derating curve.

June 1980



BFR30
BFR31

7262138.1

10°

o —

) — —

Vs = 10V

Igss

Vps=0

(nA)

102

10

tYP/

107"

N

N

50

100

Fig. 4.

150 T; (°C) 200
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N-channel silicon field-effect transistors BFR30

BFR31
7262141
" O BFR30
IHEEN
- { vps =10V '
] Ti=25°C
Lo . typical values 1
(mA) Tj=25°C 1
10
/
Y/
/
A1
7
max -7 Ves ‘OV
, et 11
5 # / A -
7 ya 0.5
Vi t”"l' 4 — 1
Z )4 /1 4 -
v ! A 4 -
4 ! A
e T LS
Ed P pid - 12
o Lkt 1 41 ]
L -Vgs (V) 2 0 5  Vps(V) 10
Fig. 5.
6 'lz)eﬂ&1
tH BFR31
L1 Tvgs=10v }
1. [Ti=2s°c .
D typical values|——
(mA) 7 T=25°C |
“ 1
-Ves =9V—-——-
1 - T
7 o i
0.2
max-t :
/ bt |
/ 0.4 1
2 l I' .
2 asmmeec =n
)’D' q.6._4__.
et | 1
/l P 0.8_[ |
min - i1
7 1
7 1.2
0 - I
4L Ves (V) 2 0 5  Vps(V) 10
Fig. 6.
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BFR30

BFR31
6 7262135 6 7262134
BFR30 BFR31
N L1 }
typical values}—
Ip AN y':l|35=10V = Io typical values ——
(mA) T 1] (mA) Vos=10V
h AR
~Ves=0V
h‘\ g u b4
~ [N
N
P05 B g Ves =0V
T P o,
— ] | -
M~ ——— 0.2
2 2 el 0.4
I
15 =] 0.6
0.8
al
1.2
T
0 0 '
25 75 T (°C) 125 25 75 T (°C) 125
Fig. 7. Fig. 8.
6 7262130
typical correlation between -Vip)ss
and Ipgg
Ve bt ] LT
(P)GS =+t T 11
at I1p=0.5nA
) Vps=10V -+
Tj=25°C [
A l,‘
/
A
P d
Vil
2
,l
BFR30
BFR31 {
0 Il 1
0 5 10

Ipss at Vgs=0 (mA)

Fig. 9.

106 August 1971



N-channel silicon field-effect transistors BFR30
BFR31

10 7262139
nys] P
(mA/V) ypical values
Vps=10V
7.5 f=1kHz
Tamb=25°C
5
|- BFR31 -
T LT BFR30
1 B
L1 -~
25 s
// 7
Y.
¢
0
0 1 2 3 A 5 Ip(mA) 6
Fig. 10.
100 7262140
Hes] typical values
(parv) Vps=10V
f=1kHz
7 Tamb=25°C
50
e
BFR30 P
‘//’
//
25 e |_—+ BFR31
P I
//
A
7
0
0 1 2 3 4 5 Iy (mA) 6
Fig. 11.

August 1971
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BFR30

BFR31
10h —r— |7ZISZ|31
1 1 L 1] 1
typical values[]
f=1kHz n
Pos! Tamp=25°C [ 7]
(pA/V) \
103
i\
1
\
\ID=AmA
102 \
i1
L AN
\
\
\ o,
\\1mA \s_i;_RPO
N
- BFR31
10 :
0 10 20 VpslV) 30
Fig. 12.
75 7262133 1.5 i I 7262132
Vps=10V Vps=10V
Cis f=1MHZ° a— f=1MHz |
(oF) Tamb=25°C -Crs Tamb=25°C
(pF)
5 1
Tt tyP
\\
™~
2.5 Py 0.5
[t Y P
0 0
0 25 -Vgg (V) 5 0 25 -Vgg (V) 5
Fig. 13. Fig. 14.
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N-channel silicon field-effect transistors

BFR30
BFR31

10L 7262136
en Vps=10V i
nv Tamb = 25°C n
Viz ! BFR30 Ip=4mA MY/
, BFR31 Ip=1 mA
10
10?
[—
SSuj -
10 \\~‘~ typ
BFR31
H BFR30
1 7
10 102 10° 104 10° 105 f (Hz) 10
Fig. 15.
10L 7262137
in Vps=10V i
fA Tamb = 25°C
Vaz! BFR30 Ip=4mA Hi
, BFR31 Ip=1 mA
10
102
BFR31
'BFR30
10 + v 4
typ
1 6 7
10 102 10° 104 10° 10% f (Hz) 10
Fig. 16.

August 1971
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BFR101A
BFR101B

N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR

Symmetrical n-channel silicon junction field-effect transistor, designed primarily for use as a source
follower with the input protected against successive voltage surges by a forward and reverse integrated
diode.

QUICK REFERENCE DATA

Drain-source voltage +Vpg max. 30V
Gate-source voltage (open drain) -Vgs max. 30V
Total power dissipation up to Tamp = 60 °C Piot max. 200 mW
Drain current
Vps=6V;Vgg=0: BFR101A Ipss 0,2t0 1,5 mA
Vps=6V;Vgg =0: BFR101B IDpss 10t0 5,0 mA
Transfer admittance (common source)
Vps=6V;Vgs=0;f=1kHz: BFR101A lYfs! > 1,2 mS
Vps=6 V;Vgs=0; f=1kHz: BFR101B lyss! > 2,5 mS
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 10 BFR101A'= M97
) BFR101B = M98
0,150 2.8 »—8]
0,090 9 8]
o~ B @ EekE
1
4
d
(‘” T T
2P | ' T (’\
o max 16 25 [ £
1,2 max
\‘ _/\- 10° ‘
k , max ]
N " 2
v ' K
T — | ] e {fo@Tale]

0 0
088_Q, 0480,
l—{17]—

max

7285014.6

TOP VIEW -

(1) Also available in 0,1 — 0,2 mm version.

See also Soldering recommendations.
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BFR101A
BFR101B

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Drain-source voltage

Drain-gate voltage (open source)
Gate-source voltage (open drain)
Drain current (d.c.)

Gate current (d.c.)

Total power dissipation up to T4mp =60 °C*

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air*

+Vpg
VDGO
-VGso
>}

Ig
Ptot

Tstg
Tj

Rth j-a

CHARACTERISTICS with source connected to case for all measurements

Tamb = 25 ©C unless otherwise specified

Gate leakage current
Vpg=6V;Ip=10uA

Drain current*
Vps=6V;Vgs=0

Gate-source cut-off voltage
Vps=6V;Ip=1uA

Small-signal common-source characteristics
Vpg=6V;Vgs=0
Transfer admittance*
f=1kHz
Output admittance at f = 1 kHz**
Input capacitance at f = 1 MHz
diodes not connected
Diode capacitance
Vp = 0; source and drain not connected

Diode forward voltage
I =10mA

._|G
IDSs

-V(p)GS

[Yfs!
[Yos!

Cq

VF

max. 30

max. 30

max. 30

max. 20

max. 10

max. 200

—65 to + 150

max. 150

= 460
BFR101A BFR101B
< 5 5
0,2to 1,6 1to 5
0,2to 1 0,5to 2,6
> 1,2 2,5
typ. 10 50
< 5 5
typ. 0,7 0,7
0,7to 1,2 0,7t0 1,2

*  Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.
** Measured under pulse conditions: tp= 100 ms; § <0,1.

\%

\%

\%
mA
mA
mW
oC
oC

K/wW

nA

mA

mS
mS

pF

pF

\

112
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BFS21
BFS21A

MATCHED N-CHANNEL FETS

Matched pair of symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72
metal envelopes, mounted together in a metal S-clip.

These devices are intended for low level differential amplifiers.

QUICK REFERENCE DATA

Characteristics measured at Tymp =25 °C; Ip =0,5 mA; Vpg =15V

BFS21 | BFS21A

Gate cut-off current [Ie] < 05 05 nA
Gate -source voltage difference |avgs| < 20 10 mVv
A

Thermal drift of gate-source voltage difference 1(—1—3\4—G§l < 75 40 pV/K
Difference in transfer impedance 1A —1—— < 15 75 Q

9fs
Difference in penetration factor ‘A_Qgs__ < 1 05 mVv/vV

9fs
Common mode rejection ratio CMRR > 60 66 dB

MECHANICAL DATA
SOT-52 (see next page)
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BFS21
BFS21A

TOTAL DEVICE Dimensions in mm
MECHANICAL DATA

SOT-52 -— 5max ——————————

t

12,7

min []
{—_ 7258607.2

(1) = shield lead (connected to case).
Maximum lead diameter is guaranteed only for 12,7 mm.

RATINGS

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

Voltage between any 2 terminals \% max. 30 Vv
Drain current Ip max. 4 mA
Gate current Ig max. 0,5 mA
Total power dissipation up to Tamp = 100 °C Piot max. 30 mw
Operating ambient temperature Tamb —20to + 100 °C
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Matched N-channel FETs B FS 21

BFS21A
CHARACTERISTICS (total device) Tamb = 25 °C unless otherwise specified
. . BFS21| BFS21A
Drain current ratio N
- ID1-S1S > 0.95 0.95
= . =0: T: =250 dizolo
VpGg=15V; Vg = 0; Tj=25°C ID2-525 < 1.05 1.05
Gate-source voltage difference
ID = 500 pA; VDG = 15V |aves| < 20 10 mV
ID = 100 pA; Vpg = 15V IAVGS| < 20 10 mV
Thermal drift of gate-source voltage difference
Ip = 500 uA; Vpg = 15V 4 £7GS| < 75| 40 uv/oc
D A VDG T ) aT
Ip = 100 pA; VpG = 15 V k%w < 75 40 uv/oC
Change of gate-source voltage difference with ambient temperature
Tamb = 25 to 100 °C
ID = 500 pA; VDG = 15V |AVgg(Tamb2) - AVGs(Tamby)| < 6 3 mv
Ip = 100 uA; Vpg = 15V |AVGs(Tamb2) - AVGs(Tamp1)| < 6 3 mv
Difference of penetration factors 1)
Ip = 500 uA; Vpg= 15V A;f“’—s < 1] o5 1078
s
Ip = 100 pA; Vpg = 15V A;fgo_s < 1] o5 1073
s
Difference of transfer impedances 2)
1
Ip = 500 uA; Vpg =15V — < 15 7.5 Q
b H DG 8fs
Ip = 100 uA; Vpg =15V Aélf_ < 75 37.5 Q@
S

1) The difference between the penetration factors is equal to the ratio of the change
of the gate-source voltage difference to the change of drain-gate voltage, at con-
stant drain current.

(n8os - d AVGsS
gfs 4 VDG
2) The difference between the transfer impedances is equal to the ratio of the change

of the gate-source voltage difference to the change of drain current, at constant
drain-gate voltage.

(Agif = 3 IADV S at VDG = constant)
s

at Ip = constant)
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BFS21
BFS21A

CHARACTERISTICS (continued) (total device)

Common mode rejection ratio 1) BFS21| BES21A
Ip = 500 A; VDG= 15V CMRR
Ip = 100 uA; Vpg= 15V CMRR

INDIVIDUAL TRANSISTOR

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

Voltages

Drain-source voltage +VDs max. 30 V
Drain-gate voltage (open source) VDGO max. 30 V
Gate -source voltage (open drain) -VGso max. 30 V
Currents

Drain current Ip max. 20 mA
Gate current Ig max. 10 mA

Power dissipation
Total power dissipation up to Tamb = 25° Peot max. 300 mW

Temperatures

Storage temperature Tstg -65 to +200 °c
Junction temperature T; max. 200 ©C
THERMAL RESISTANCE

From junction to ambient in free air Rth j-a = 0.59 OC/mW

(for individual transistor without S-clip)

l) Common mode rejection ratio

(CMRR)™L = A?ff+ } ges A—

8fs —

where geg in this formula is the output conductance
of the summing current source.

The guaranteed values of CMRR apply at geg = 0.1 -1
7258608
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Matched N-channel FETs

BFS21
BFS21A

CHARACTERISTICS (individual transistor) Tyyp =25°Cunlessotherwise specified

Gate cut-off current

Ip = 500 pA; Vpg = 15V

Ip = 500 pA; VS = 15 V; Tamp = 100 °C
Drain current

Vps =15V, Vgs =0, Tj=25°C

Gate-source cut-off voltage

ID=0.5nA, Vpg = 15V

Transfer conductance at f = 1 kHz

I = 500 pwA; Vps = 15V

Output conductance at f = 1 kHz

ID = 500 uA; Vps = 15V

Input capacitance at f = 1 MHz

ID =500 pA; Vpg = 15V

Feedback capacitance at f = 1 MHz

ID =500 pA; VDS = 15V

Equivalent noise voltage

f=10 Hz
Ip =500 pA; Vpg =15V
Vps =15V, Vs =0

1
Ig

Ipss

-Ve)ss

8fs

8os

Vo/\VB
Vo/ B

< 0.5 nA
< 25 nA
> 1 mA
< 6 V

< 15 wo-l
< 5 pF
< 0.75 pF

< 200 nV/\/Hz
75 nV/\/—ﬁz

A
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BFT46

N-CHANNEL SILICON FET

N-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic envelope.
The transistor is intended for low level general purpose amplifiers in thick and thin-film circuits.

QUICK REFERENCE DATA

Drain-source voltage tVps max. 25 V
Gate-source voltage (open drain) -VGgso max. 25 V
Total power dissipation up to Tymp = 65 °C Piot max. 250 mW
Drain current
> 0,2 mA
Vps=10V;Vgs=0 IDss < 15 mA
Transfer admittance (common source)
Ip=02mA;Vpg=10V;f=1kHz lyssl > 0,5 mS -
Equivalent noise voltage
Vpg= 10V; Ip =200 uA;B=0,6to 100 Hz Vi < 0,5 uv
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-23. 3,0 BFT46 = M3
2,8 .
0,150
~0.090 —|[0,85] [~ 2
T m  (Ee@hE ;
Z |
m T
Ll o | !
4‘2‘)’( : max , 1L 25
1,2 max
LA | \ 100 ‘
max
A \ f 3 ——1'——-
1
g o | gEgnE
m -0, 7266908.9 -
ax
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also Soldering recommendations.
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BFT46

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)

Gate-source voltage (open drain)

Drain current

Gate current

Total power dissipation up to Tymp = 65 °C**
Storage temperature

Junction temperature

THERMAL CHARACTERISTICS*

Tj —Tamb
Rthj-t + Rthts* Rthsa = —LT,—'—
Thermal resistance
From junction to tab
From tab to soldering points
From soldering points to ambient**

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Gate cut-off current
-Vgs=10V;Vpg=0
Drain current **
Vps=10V;Vgg=0
Gate-source voltage
Ip=50uA; Vpg =10V

Gate-source cut-off voltage
Ip=0,5nA; Vpg=10V

— y-parameters at f = 1 kHz;

Vps=10V;VGgg=0;Tamp=25°C
Transfer admittance

QOutput admittance

Vps=10V;Ip =200 uA;

Transfer admittance

Output admittance

* See Thermal characteristics.
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

*Vpsg
VbGo
-Vaso
Ip

]
Ptot
Tstg

Tj

Rthj-t
Rth t-s
Rths-a

-lgss
IDss
-Vas

-V(p)GS

|st|
|YQsl

yss|
|YQs|

max. 25
max. 25
max. 25
max. 10
max. 5
max. 250
-65 to +175
max. 175
= 60
= 280
= 90
< 0,2
> 0,2
< 1,56
> 0,1
< 1,0
< 1,2
> 1,0
< 10
> 0,5
< 5

mA
mA
mW
ocC
oC

K/W
K/W
K/W

nA

mA
mA

mS
uS

mS
us
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N-channel silicon FET BFT46
Input capacitance at f = 1 MHz;
Vps=10V;Vgs=0; Tamp =25°C Cis < 5 pF
Feedback capacitance at f = 1 MHz;
Vps=10V;Vgg=0; Tagmp =25 °C Crs < 1,5 pF
Equivalent noise voltage
Vpg=10V;Ip =200 pA; Tymp =25 °C
B=0,6 to 100 Hz Vn < 0,5 puv
30 7282675
~VGso
Vbgo
(V) 20 \\
10 \
\
0 \
0 50 100 150 200
Tamp (°C)
Fig. 2 Voltage derating curve.
300 7282724
Ptot
(mW)
200 N
\\
N
A
100
\\
0 N
0 100 Tamb (°c) 200
Fig. 3 Power derating curve.
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BFT46

15 7278216
Ip y
/
1
/
7
A -Vgs
max
y oV
4
05 ya / A
‘ /
4 / 10 Y
RN yan T
typA 7 02V
U —— [
i I' [IDL
7 Y, min ¥ 7 03V
4 1 L, P L
0 r -] =+ = 0.'4; \./
v —vgglv) 05 0 0 vpglvy 20
Fig. 4 Typical values. Vpg = 10 V; Tj = 25 °C.
7278214 7277642
1 1,25
o —V(P)GS
(mA) atID=0,5nA
~Vgs=0V (v) =
0,75 T 1
et A
= 7
0,1V
- tVPl
|~ v
05 > 0.2V 0,75 7
T )4
= 1] )4
P 03V
ot
0,25 =] 0,5 /
>
0 0,25
0 50 100 T, (oc) 150 0 0,5 1 15
‘DSS (mA) at VGS=O
Fig. 5 Typical values. Vpg =10 V. Fig. 6 Correlation between —V (p)Gs and Ipgs.

Vps=10V;Tj=25 ocC.
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N-channel silicon FET BFT46
7277641 7277640
/
4 4 7/
1vfs| [Yos| /
(MA/V) (HA/V) /
] 1
3 3 /
/ltyp
A
“ /
typ y
2 vd 2
A /
/ /
y 4
1 1 I
/ /
/ I
0 0
0 0,25 0,5 0,75 0 0,25 0,5 0,75
Ip (mA) Ip (mA)
Fig. 7. Fig. 8.
103 7277638
[ Yos|
(LA/V)
Fig. 7 |ysgl versus Ip.
102 Vps=10V;f=1kHz; Tymp = 25 °C.
Fig. 8 |yqgl versus Ip.
Vpg =10 V; f=1kHz; Tamp = 25 °C.
Fig. 9 |ygs| versus Vpg.
\ Ip =0,4 mA; f=1kHz; Tamp = 25 °C.
10
\
\typ
1
0 10 20 30
Fig. 9.
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BFT46

6 7278213 15 7278215
Cis Crs
(pF) (pF)
4 1
\\
S
~ . —
-~
-
\N
2 0,5
0 0
0 2 _VGS(V’ 4 0 2 ___VGS(V) 4
Fig. 10. Fig. 11.
7277639
10
lgss
(nA) / . .
74 Fig.10 Typical values.
: /| Vps = 10 V, Tamb = 25 °C.
7 Fig.11 Typical values.
Vpg =10V, Tymp =25 °C.
,/ Fig.12 1Ggss versus Tj.
typ -Vgss = 10V; Vpg = 0.
107!
,7
7
y
1072 .
£
V4
107 100 150
0 50
Tj °c)
Fig. 12.
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N-channel silicon FET

BFT46

7277644

104

en

nV

Viz !

103

102

N tve

10 102 103 104 105
Fig. 13 Vpg = 10 V; Ip = 0,2 mA; Tamp = 25 °C.

108 ¢ (hz)

107

7277643

104

'n

fA

VHz

103

typ

10 102 103 104 10°
Fig. 14 Vpg=10V;Ip=0,2mA; Tamp = 25 °C.

10% ¢ (Hgy)

107

May 1980
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BFW10
BFW11

N-CHANNEL SILICON FETS

Symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72 metal envelopes
with the shield lead connected to the case. The transistors are designed for broad band amplifiers (0 to
300 MHz). Their very low noise at low frequencies makes these devices very suitable for differential
amplifiers, electro-medical and nuclear detector preamplifiers.

QUICK REFERENCE DATA

Drain-source voltage tVpg max. 30 \Y,
Gate-source voltage (open drain) -VGso max. 30 \
Total power dissipation up to Tamp = 25 °C Piot max. 300 mWw
BFW10 | BFW11
Drain current
> 8 4 mA

VDs=15V;Vgs=0 Ipss < 20 10 mA
Gate-source cut-off voltage

Ip=05nA;Vpg=15V -Vippgs < 8 6 VvV
Feedback capacitance at f = 1 MHz

Vps=15V;Vgg=0 Crg < 0,80 0,80 pF
Transfer admittance (common source)

Vps=15V; Vgg =0; f=200 MHz |Vfs | > 3,2 3,2 mS -
Noise figure at Vpg=15V; Vs =0

f=100 MHz; Rg = 1 k& F < 2,5 25 dB
Equivalent noise voltage

=10 Hz VoA/B < 75 75  nVA/Hz

MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.

d i _¥o,51
g s 48 ., Amax
max
¥

(1) = shield lead connected to case
Accessories: 56246 (distance disc).
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BFWI10
BFW

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage +Vps max. 30 VvV
Drain-gate voltage (open source) Vpgo max. 30
Gate-source voltage (open drain) -Vaso max. 30 V
Drain current Ip max. 20 mA
Gate current e} max. 10 mA
Total power dissipation up to T,p = 25 °C Peot max. 300 mW
Storage temperature Tstg -65to +200 °C
Junction temperature Tj max. 200 °c

THERMAL RESISTANCE
— From junction to ambient Rep j-a T 0.59 K/mW
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N-channel silicon FETs

BFWI0
BFWII

CHARACTERISTICS
Gate cut-off currents
-Vgs =20 V; Vpg =0
-VGs = 20 V; Vps = 05 Tj=150 °C

Drain current 1)

Vps = 15V; Vgs =0
Gate-source voltage

Ip = 400 uA; Vpg = 15 V

Ip = 50 uA; VDS =15V

Gate-source cut-off voltage

ID =0.5nA; VDS =15V

y parameters

Vps =15 V; Vgg = 0; Tamb = 25 °C

f =1 kHz Transfer admittance
Output admittance

f = 1 MHz Input capacitance

Feedback capacitance

f=200 MHz Transfer admittance
Input conductance

Output conductance

Noise figure at =100 MHz; Rg = 1 k2

Vps =15 V; VGs =05 Tapp = 25 °C

input tuned to minimum noise

Equivalent noise voltage
Vps = 15V; Vgg = 0; Tamp = 25°C
f=10 Hz

1) Measured under pulsed conditions.

Ty =25 OC unless otherwise specified

-1Gss
-1gss

Ipss

-VGs

-VGs

-V(P)Gs

| Yes |

| Yos|

—Crs

| Vis |
8is

gos

vy VB

BFWI10 | BFWI11
< 0.1 0.1 nA
< 0.5 0.5 upA
> 8 4 mA
< 20 10 mA
> 2.0 v
< 7.5 v
> 1.25 V
< 4.0 V
< 8 6 V
> 3.5 3.0 mS
< 6.5 6.5 ms
85 50 ps -—
typ. 4 4 pF
< 5 5 pF
typ. 0.6 0.6 pF
< 0.80 0.80 pF
> 3.2 3.2 mS <+
800 800 pS
-—
200 100 pS
< 2.5 2.5 dB
< 75 75 nV/VHz
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BFWI10

BFWI1I
7208477
BFW1 Y
TT1T na th)
e8! =k
Vps =15V A Htypical values
Ty =25°C f
15
-V 5 =0
10
N 1V
O,
S
oy 5 v,
M 1
pa Lo I
4 &
| pt
1
g H
8 -Vgg(V) 6 4 2 0 10 Vpg(V) 20
15 720847
BFWN 1
Ip
(mA)
Vpg =15V typical valuest-
T, =25°C
10,
- ~Vgs=0
y
= 05V
(Y, > - 1
& 1
aee eaan 1
LA S 15¥
2 P4 2 2V
1 T
4 =Ves(V) 2 - 0 10 vps(V) 20
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N-channel silicon FETs BFWI10
BFWI1I
‘ 7208475 7208474
Vpg =15V H+—BFWI0 Vpg =15V H BFYV11
typical values typical values =i
20 y - 1 ITH, 8 yf. T m| :l
I ; 1 I i
IpE= %: He : l*T— Ip ! I SR
(mA) mSSaEmESannE R ! (ma) uESaESuES ERSY! !
5 SEssstoes ; NG !
! me - : = 6 HHEIN \VG ;
: e 18 T i ! ‘\S SO0+
t i S ' t S
T b T 10 ]
10 i S I/G 4l T H —
! T - f
s P u 35y
T I I e SO SRESE § RanE
+ }T‘ V. - T + T ’V 1
5 e 2
! 2v peasesns ma :
i - S N R o T
T 5 SEEE t 1 t
T it BB
1 T - RS B
] ! N t B
0 f i o] mams 11 T T
0 50 100 Tj(°C) 150 0 50 100 Tj °C) 150
15 7262067
typical correlation between -V(p)gs
-V, and Ipss
(PIGS|TTT TTT1
at Ip=0.5nA 11
v Vpg=15V
TD§25°C 1
10
BFW10
< BFWIT]
5
]
00 10

20
Ipss at Vgs=0 (mA)
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BFWI10

10 7262070
1¥¢s -
(mA/V) typical values
Vps=15V
f=1kHz
" Tamb=25°C
5 BFW10
= BFW1
ol fm]
/:,//
~ 1
2.5
/
/
0
0 2.5 5 7.5 125 Ip(mA) 15
100 7262071
1 Yos! :
(pA/V) typical values
Vps=15V
75 f=1kHz
Tamb =25°C
50 r—{ BFW10
4//
L1
P BFW11
L~
25
P
7
/4
0
0 2.5 5 7.5 125 Ip(mA) 15
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BFWI10

N-channel silicon FETs

7262065 7262064
6 T s T
T TTT TTTTTT]
typical valuesi—+ typical values|——
Cis Tamb=25°C 1 =Crs Tamb=25°C [
(pF) (pF)
4 1
N\
N Q
Vps=5V e
N
X < Vos =5V
(T Vos=15V N e
-—
2 0.5 Vps= 15V
0 0
0 5  -=Vgs (V) 10 0 5 ~Vgs (V) 10
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® — T T 1282068 102 4 7262008 4
10 > B 10 Emsmssssr: Srwio]
—| typical values —] typical values
T 11p=8mA -/ 1 15-8mA
A1 250 / man b []708 o “Crs
(pA/V)— amb = o (pA/V)_ amb = (pF)
/ brs /]
102 / 10 10% i 1
tbis]
/I crs
/l
/
/111 A
10 1 102 ya 107
VA
Yy
v/4 7
7
va
1 107 10 10"
10 102 f (MHz) 108 10 102 f(MHz) 10°
15 7262047 103 — 7262046 10
LT TITII0 e o s o BFW10
|| typical values BFW10 typical values
9¢s Ip=8mA Ip=8mA
-b - V|35=15V 9os VDS=15V° bos
(masul_LTamb= 25°C (WA/V) | Tamb = 25°C / (mAJV)
bos Jo
2
10 10 —~ 1
v
.
Yy
5 10 ,/ 10"
9¢s -
/
/
—bfa/
-/ _2
0 1 10
10 102 f (MHz) 10° 10 102 f (MHz)  10°

134

July 1971




N-channel silicon FETs

BFWI10

10— srwir] "’ " Brwi]
—] typical values 7 ] typical values
] Ip=4mA 7 Ig=6mA
( g./s —\T/DS=1sv° ;I bis bs [ Vo515V, e
A/V)}—] Tamb = 25°C F{ Tamb= 25°C
p ) am gis/ (mA|V) (HA/V) amb (pF)
b,7/
102 10 10° ra 1
bis -
7 7 ‘Crs
) 7
/ /
4 // //
10 1 102 — 107"
l" V4
y/4 V4
'
1 / 107" 10 10°?
10 102 f (MHz)  10° 10 102 f (MHz)  10°
7262052 3 7262053
15 T BFWT 10 T arwi] 1°
|| typical values | typical vaiues
s Ip=4mA I Ip=4mA
—bs — Vpbs=15V 9os VDS=15V bos
(majy|_LTamb=25°C (pA/V)i—{ Tamb = 25°C 4 (mA[V)
bos do
10 102 - 1
,7
Y
.
/
Yy
=
/[
5 10 =4 107
¢ 4
7
Vi
—bfsl/
»-"/
0 = 1 1072
10 102 f (MHz) 10° 10 102 f (MHz)  10°
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BFWI10

10/. 7262117.1
en Vps=15V H
nv Tamb = 25°C n
(Vhz! BFW10 Ip=8mA [
0 BFW11 Ip=4 mA
102
iy
T~y
10 bl
~]
BFW11
msr:wm
1 |1
10 102 10° 10% 10° 105 f (Hz) 107
104 = T :n:s:z"1 :
in Vps=15V EE
A Tams = 25°C 11}
Vhz ! BFW10 Tp=8mA {1
0’ BFW11 Ip=4 mA
102
BFW11
BFW10
/|
10 -
typ -
1
10 102 10° 104 10° 108 f (Hz) 107
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N-channel silicon FETs

BFWI10
BFW

10? — 7:252059
~Ves= 20V =
Isss Vos=0 ]
(nA)
10?
l/,
10 >,
7
typ
] 7
-
107!
Il
V4
/
va
107
1073
0 50 100 150 T (°C) 200
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BFW12
BFW13

N-CHANNEL SILICON FETS

Symmetrical n-channel silicon planar epitaxial junction field-effect transistors in TO-72 metal envelopes
with the shield lead connected to the case. The transistors are intended for battery powered equipment
and other low current-low voltage applications.

QUICK REFERENCE DATA

Drain-source voltage tVps max. 30 Y
Gate-source voltage (open drain) -Vgsg  max. 30 \
Total power dissipation up to Tamp = 110 °C Piot max. 150 mwW
BFW12 | BFW13
Drain current )
_ > 1 0,2 mA
Vps=15V;Vgs=0 Ipss < 5 15  mA
Gate-source cut-off voltage
Ip=0,5nA;Vpg=15V -Vipgs < 25 1,2 \
Feedback capacitance at f = 1 MHz
Vps=15V;Vgs=0 Crs < 0,80 0,80 pF
Transfer admittance (common source)
Vps =15 V; Ip =200 pA; f=1kHz |ny | > 05 0,5 mS -
Equivalent noise voltage
Vps =15 V; Ip =200 pA
B =0,6 to 100 Hz Vi < 0,5 0,5 uv
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.
rr'|1ax o
N\, 45 "
a i Y051
\/ 4.8 ~amax
9 s A max
max v

sl m
<—_I'T'ICI)(-> 12,7min 7276999

(1) = shield lead connected to case
Accessories: 56246 (distance disc).
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BFWI12
BFWI13

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Drain-source voltage +Vpg max. 30 V
Drain-gate voltage (open source) VDpGo max. 30 V
Gate-source voltage (open drain) -ViGso max. 30 V
Drain current Ip max. 10 mA
Gate current Ig max. 5 mA
Total power dissipation up to Ty = 110 oc Piot max. 150 mw
Storage temperature Tstg -65to +200 ©C
Junction temperature Tj max. 200 °c
THERMAL RESISTANCE
—® From junction to ambient Rih j-a = 0.59 K/mW
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N-channel silicon FETs

BFWI12
BFWI13

CHARACTERISTICS
Gate cut-off currents
-Vgs =10 V; Vpg =0
-Vgs =10 V; Vpg =0; Tj = 150 °C

Drain current 1)
VDS =15 V; VGS= 0
Gate-source voltage

ID= SOIJA;VDS =15V

Gate-source cut-off voltage

ID = O.SHA; VDS =15V

y parameters at f = 1kHz; Ty, = 25 oc

VDS =15V; Vgg =0
Transfer admittance

Output admittance

VDS =15 V; ID = 500 ‘JA
Transfer admittance

Output admittance

Vps =15 V; Ip = 200 pA
Transfer admittance

Output admittance
f=1MHz; T,y = 25 °C

Vps =15V; Vgs =0
Input capacitance

Feedback capacitance

Equivalent noise voltage

Vps = 15 V; Ip = 200 pA; Tamp = 25 °C

B=0.6to 100 Hz

l) Measured under pulsed conditions.

Tj = 25 OC unless otherwise specified

BFW12 |BFW13
-Igss < 0.1 0.1 nA
-Igss < 0.1 0.1 pA
[ > 1 0.2 mA
DSs < 5] 1.5 mA
v > 0.5 0.1 V
GS < 2.0 1.0 V
‘V(P)GS < 2.5 1.2V
[Ves| > 2.0 1.0 mS
[Yos| < 30 10 uS
|ves| > L5 - mS
[Yos| < 10 - 8
|vts] > 0.5 0.5 mS
|Yos| < 5 5 ps
Ciss < 5 5 pF
-Crg < 0.8 | 0.80 pF
Vi < 0.5 0.5 wuv
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BFWI12

6 7262054
L BFW12
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ical vaiuesfi—r—i
(mA) - V4 A
4
1 Vi
/
max .
; ~Ves=0V
/ ot
y y
0.5 . 91
4 [ fot="1
typ e
4 0.2
I
T ———
L r/ 0.3
F a ATIming 1A 0.4
0 = =7 - L1
1 -Vgs (VI 05 0 10 Vps (VI 20

142 July 1971



N-channel silicon FETs BFW12

7262057 7262056
BFW12 BFW13
4 1
typical values | | | typical values
Io Vps=15V Io ¢ Vps =15V ]
(mA) (mA) T
T T
3 0.75 =Vos =0V
~ - i
N 0.1
N~ Vos=0V - t
— |~ I
2 ~— ! 03 3 02
‘—..—0 217 |t
1
S I 3 0.3 ]
“ 1
1 0.25
0.6 ~
P
!
0 S 0
0 50 100 T (°C) 150 0 50 100 Tj (°C) 150
3 7262058
typical correlation between -V(p)gs
and Ipss
“Vipres [T
at Ip=0.5nA
(v)
2 //
///
/|
17
y Vps=15V ||
)4 Tj=25°C
/ BFW12
<«BF W13+
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5
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BFWI12

10 [~ 7262061
1Y$s1 -
typical values
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|
5
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//
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|
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N-channel silicon FETs BFW12
10A 7262060
typical values |—
Yos | f=1kHz m
(pA/V) Tamb =25°C
10°
=1.5mA
10? \ID
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AN
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[ LTI T T
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BFWI12

104 72621181
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A Tamb = 25°C il
(Vhz! BFW12 Ip=1mA [
0 BFW13 Ip=02mA
10?
BFW13
AT BF W12
V.
V1
10 - Z
typ)
1
10 102 103 104 108 108 f (Hz) 107

146 July 1971



N-channel silicon FETs

BFWI12
BFW13

108

lss
(nA)

10°

10

1072

103
0

7262063
T

T
—

T
. o—

‘V(;5= 10

Vps=0

™

50

100

150 T (°C)

200

July 1971

147






BFW61

N-CHANNEL SILICON FET

Symmetrical n-channel silicon planar epitaxial junction field-effect transistor in a TO-72 metal envelope

with the shield lead connected to the case. The transistor is-designed for general purpose amplifiers. -

QUICK REFERENCE DATA

Drain-source voltage

Gate-source voltage (open drain)

Total power dissipation up to Tamp = 25 °C

Drain current
Vps=15V;Vgs=0

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

Feedback capacitance at f = 1 MHz
Vps=15V;Vgg=0

Transfer admittance (common source)
Vps =15 V; Vgg = 0; f = 10 MHz

+Vps max. 25 V
-VGSso max. 25V
300 mw

Ptot max.

Ipss 2t020 mA
-Vipgs < 8V
Crs <

[vfs | >

2,0 pF

1,6 mS

-4

MECHANICAL DATA
Fig. 1 TO-72.

Iy
48
max
¥
58
- max >

(1) = shield lead connected to case
Accessories: 56246 (distance disc).

Dimensions in mm

*0,51
Amax

July 1985
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BFW61

RATINGS

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

Drain-source voltage *Vps max. 25 V
Drain-gate voltage (open source) VpGo max. 25 V
Gate-source voltage (open drain) -VGso max. 25V
Drain current Ip max. 20 mA
Gate current I'e} max. 10 mA
Total power dissipation up to Tamp =25 °C Piot max. 300 mW
Storage temperature Tstg —65 to + 200 °C
Junction temperature Ti max. 200 °C

THERMAL RESISTANCE
From junction to ambient in free air Rthj-a = 590 K/W

CHARACTERISTICS
Tj= 25 OC unless otherwise specified
Gate cut-off currents

-Vgs=20V;Vpg=0 —lgss < 10 nA

-VGs=20V;Vpg=0;Tj=150°C -lgss < 10 A
Drain current* )

Vpg=15V;Vgg=0 Ipss 2t020 mA
Gate-source voltage '

Ip=200 uA;Vpg =15V -Vags 05t075 V
Gate-source cut-off voltage

Ip=10nA;Vpg=15V -V(P)GS < 8V
y-parameters (common source)

Vps=15V;Vgg=0
Transfer admittance at f = 1 kHz |Vs] 20t06,5 mS

at f =10 MHz > 1,6 mS

Output admittance at f = 1 kHz [Yos! < 85 uS
Input capacitance at f = 1 MHz Cis < 6 pF
Feedback capacitance at f = 1 MHz Crs < 2,0 pF

* Measured under pulse conditions.
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BSR56
BSR57
BSR58

N-CHANNEL FETS

Silicon n-channel depletion type junction field-effect transistors in a plastic microminiature
envelope intended for application in thick and thin-film circuits. The transistors are intended for low-
power, chopper or switching applications in industrial service.

QUICK REFERENCE DATA

BSR56 | BSR57 | BSR58
Drain-source voltage tVpg max. 40 40 40 Vv
Total power dissipation up to Tamp =650C  Pyot max. 250 250 250 mwW
Drain current
> 50 20 8 mA
Vps=18ViVes=0 'Dss <~ | 100 80 mA
Gate-source cut-off voltage
> 4 2 08 VvV
Vps=15V;Ip=0,5nA -V(P)GS < 10 6 4V
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 rds on < 25 40 60 Q
Feedback capacitance at f = 1 MHz
-Vgg=10V;Vpg=0 Crs < 5 5 5 pF
Turn-off time
Vpp=10V;Vgs=0
Ip=20mA;-Vggm =10V toff < 25 - — ns
Ip=10mA; -Vggm= 6V toff < - 50 - ns
Ip= BmA;-Vgsm= 4V toff < — - 100 ns
MECHANICAL DATA Dimene g " ™" Marking code
2,8
Fig. 1 SOT-23. | -~ [ig]— BoRo0 - Md
Q0,090 —|[555] - BSR58 = M6
I~ : 5] [[Ebz@lals)
R o210
T 2
o NI 0’141) T : T 3—@:1
k ] /\ 10° i
7 i 7 max
\ 3
A
11 0, l [0 @]
m(’]X 300 0’h8-071 0’1® E 7266908.9 e
max -
TOP VIEW
See also Soldering Recommendations.
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BSR56

BSR&7

BSR58

RATINGS

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

Drain-source voltage (See Fig. 4) ‘ +Vps max. 40 Vv
Drain-gate voltage (See Fig. 4) ~VbGo max. a0 v
Gate-source voltage (See Fig. 4) - —=VGso max. 40 Vv
Forward gate current IGF max. 50 mA
Total power dissipation up to Tamp =65 °C Piot max. 250 mW
Storage temperature Tstg —b5to + 175 °C
Junction temperature Tj max. 1756 °C

THERMAL CHARACTERISTICS*

Tj=P(Rthjt* Rthts * Rths-a) * Tamb
Thermal resistance

From junction to tab Rihj-t = 60 K/W
From tab to soldering points Rthts = 280 K/wW
From soldering points to ambient** Rths-a = 90 K/W

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified
Gate-source cut-off current

Vps=0V;-Vgg=20V -lgss < 1 nA
Drain cut-off current
Vps=15V;-Vgg=10V Ipsx < 1 nA
BSR56 | BSR57 |BSR58
Drain current 4
> 50 20 8 mA
Vps=15V;VGgs=0 Ipss < _ 100 80 mA
Gate-source breakdown voltage
-lg=1uA;Vpg=0 -V(BR)GSS -~ 40 40 40 VvV
Gate-source cut-off voltage
> 4 2 08 V
Ip=0,5nA;Vpg=156V -V(P)GS < 10 6 Ry,
Drain-source voltage (on)
Ip=20mA;Vgs=0 VDSon < 750 - - mV
Ip=10mA;Vgs=0 VDSon < - 500 - mV
Ip= 5mA;Vgs=0 VDSon < - - 400 mV
Drain-source resistance (on) at f = 1 kHz
Ip= 0; Vgs=0 rdson < 25 40 60 Q

* See Thermal characteristics.
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.
A Measured under pulsed conditions; tp= 100 ms; 6§ <0,1.
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N-channel FETs

BSR56

BSR56

Switching times*
Vpp=10V;Vgg=0

. | = 20

Conditions Ip and =V D
D GSM —VGsMm - 10
Delay time tq < 6
Rise time t, < 3
Turn-off time toff < 25

0 —— — —— —
Vi

7260928

Fig. 2 Switching times waveforms.

Voo

TUT. ' oVo

Vi

4

W 1260927

Fig. 3 Test circuit.

* Switching times measured on devices in SOT-18 envelope.

BSR57
BSR58
BSR57 |BSR58
10 5 mA
6 4V
6 10 ns
10 ns
50 100 ns

BSR56; R= 464 Q
BSR57; R= 953 2
BSR58; R = 1910 Q

Pulse generator
tr=t<1ns

8 = 0,02
Z, =50Q

Oscilloscope
tr <0,75 ns
Ri= 1MQ
Ci< 25pF

June 1980
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BSR56
BSR57
BSR58

+vps °°

VbGo
~VGso

(V) 40

20

300

Piot
(mW)

200

100

7282736

\
\
\
\
\
100 Tamb (°C) 200
Fig. 4 Voltage derating curve.
7282724
\\
N\
N
AN
N
\\
N
200

100 Tamp (°C)

Fig. 5 Power derating curve.
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BSV78 to 80

[ —
N-CHANNEL FETS |~

Silicon symmetrical n-channel junction field-effect transistors in TO-18 metal envelopes with the gate
connected to the case. The transistors are intended for switching applications. The devices have the
feature: low ‘on’ resistance at zero gate voltage.

QUICK REFERENCE DATA

Drain-source voltage tVps max. 40 \%
Total power dissipation up to Tymp =25 °C Ptot max. 350 mwW
Drain current BSV78 | BSV79 | BSV80
Vps=15V;Vgg=0 Ipss > 50 20 10 mA
Gate-source cut-off voltage
> 3,75 2,0 10 V
ID=1nA;Vgs=15V -VipiGs <« 1 7.0 50 V
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgs=0 rds on < 25 40 60 Q
Feedback capacitance at f = 1 MHz
Vps=0;-Vgg =10V Crs < 5 5 5 pF
Turn-on time ton < 10 18 30 ns
Turn-off time toff < 10 16 32 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.
Gate connected to case
Vo _VYos1
-@: d 48 *rnax
max
g s v
l*ns’gx—bL——— 12,7min ——»| 72610721

Accessories: 56246 (distance disc).

& Products approved to CECC 50 012-011, available on request.
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BSV78 to 80

RATINGS

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

Drain-source voltage

Drain-gate voltage (open source)
Gate-source voltage {open drain)

Forward gate current

Total power dissipation up to Tgpyp = 25 °C
Storage temperature

Operating junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

+Vps
VbGo
-VGso
6
Ptot
Tstq

Tj

Rttha

max. 40 V
max. 40 Vv
max. 40 Vv
max. 50 mA

max. 350 mW
—65 to +200 °C
max. 175 oC

= 430 K/W

156
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N-channel FETs

BSV78 to 80

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Gate cut-off currents
-Vgg =20 V; Vps = 0
-Vgs =20 V; Vpg =0; Tj =150 °C
Drain cut-off current

Vps =15 V; -Vgs = 12V

Vps = 15 V; =Vgg = 12 V; Tj = 150 °C
Drain current

VDS =15V; VGS=0

Gate-source cut-off voltage

Ip=1nA; Vpg =15V

Gate-source voltage

Ip =1.5pA; Vpg = 15V

Drain-source voltage (on)
ID=20II1A;VGs=0
ID=10H‘LA;VGS=O
Ip= 5mA;Vgg=0

Drain-source resistance (on) at £ = 1 kHz

ID=0;VGS=0

y parameters at f = 1 MHz (common source)

—VGS =10 V; VDS =0

Input capacitance
Feedback capacitance

-Igss
-Igss

Ipsx
Ipsx

Ipss

-Vp)cs

-Vgs

VDSon
VDSon
VDSon

Tds on

=Crs

\%

ANV

AN

< 0.25 nA
< 0.5 pA
< 0.25 nA
< 0.5 pA
BSV78 |BSV79 | BSV80
50 20 10 mA
3.75 2.0 1.0 Vv
11 7.0 5.0V
3.5 | 1.75 [ 0.75 V
10 6.0 4.0V
500 mV
400 mV
325 mV
25 40 60
10 10 10 pF
5 5 5 pF
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BSV78 to 80

Switching times (see Fig. 2)

Turn-on time when switched from
=VGSMoff= 11V to Ipon =20 mA; Vpp = 10 V (BSV78)
—VGSMoff= 7V tolpgn=10mA; Vpp =10V (BSV79)
—VGSMoff= 5V tolpgn= 5mA;Vpp =10V (BSV80)

delay time
rise time
turn-on time

Turn-off time when switched from
IDon =20 mA to —~Vgsmoff =11 V; Vpp = 10 V (BSV78)
IDon =10 mA to —VGsmoff= 7 V; Vpp = 10 V (BSV79)
IDon= 5 mMAto—Vgsmoff= 5V;Vpp =10V (BSV80)

fall time
storage time
turn-off time

10 ns
20 ns
30 ns

24 ns
8 ns
32 ns

BSV78 | BSV79 | BSV80

g < 5 10
t, < 5 8
ton < 10 18

ty < 6 1

g < 4 5

toff < 10 16

—

\ -

e tofr —m|

——— ton ——

A

Vos=0 —5%

Vi
90%
~Vosm &
Vop 0%

7260929

O 510 v 10%.
DSon
7

7260930

Fig. 2 Switching times test circuit and input and output waveforms.

o2 10~ Vbson (V)

51
'Don (A)
Pulse generator: Oscilloscope:
Rj= 50 Q Rij= 50Q
ty <0,5ns ty < 1ns
tf < bns tr < 1ns

N—

BSV78 | BSV79 | BSV80

R = 424 | 909 [1885 Q
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N-channel FETs

BSV78 to 80
1013 726076
typical values
< Tj=25°C
: Vpg=1V -
10"
BSV 78
10" Bsv 78]
BSV80
10"
10°
108
107
108
108
104
103 ‘
¥
A
1
\ \
\ 3
10? : \
=
AN
~
10
215 -10 -5 T

May 1971
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BSV78 to 80

150 7260758
BSV78
LI
typical characteristics| |
Ip under pulse conditionsj
A Tj=25°C B
(mA) Vos=0V. L
4 » 171
LU
100 0.5V
1
y.d -1V
/ =1 UL
/A -1.5V
/A - T
[raw -2V
H A /] T
| P -25V
50 Vps=15V = v
T T 3.5V
y gt
/ % AR RO
A2 = 4.5V
/ "
4 - -5V
—— 14
0 Y 1
=7, -5 -25 0 10 20 Vps (V) 30
Vos (V)

100 7260760
typical characteristics BSV79
under pulse conditions :

o T)=25°C -

(mA) i
75 - YooY
/ -0.5V
i mnrip an R
v =1V
e —
50 / 1 /,‘/ 15V
Vps=15V [ [/ | A |
A 2y
/ LT |
y 2.5V
25
|
/ AR -3V
/ /1 f
i~ -3.5V
— -4V,
0 |
-5 Vgg (V) -25 0 5 10 15 Vpsi(V) 20
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N-channel FETs BSV78 to 80

80 7260762
BSV80
[
Ip Ves=0V typical churocteristics:
(mA) 1 under pulse conditions| |
/ - Tj=25°C -
-0.5
40 -
=
/ v
| -
J) -
/ -15V
20 [H1Vps=15V/ Vi - = |
I
/ 4 -2V L
/ot
] -25V
7 ————
N -3V
0 4 1
-5 Vgs (V) 0 10 20 Vps (V) 30
30 7261186 15 7261185
| |
25 25
Cis =1MHz ] -Crs =1MHz
Ti=25° Tj=25°C
(pF) 1225%¢ (pF) j
20 10

typ T : typ TN

0 10 -Vgs (V) 20 0 10 -Vgs (V) 20
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BSV78 to 80

|

75 7261183 75 7261184
correlation band between r4s on and Ipgs correlation band between -Vgs and Ipsg
4
Fds on “Ves /
(0l Ip=0 ) Ay
\ o0 ] 1o 15pA
f=1kHz / vgs=15v
HA Tj=25°C S/ |ntasse ]
50 R 5 7
\ 84
\‘ \‘ ,/
ANAS / r/
NN 7
N N /
AVYERES 7
§ ~
25 Mg 25 4
-~ f)
— T
2
Y,
0 0
100 200 0 100 200
IDSS at V05=15V (mA)

Ipss at Vps=15V (mA)

162 May 1971



PMBF4391
PMBF4392
PMBF4393

N-CHANNEL FETS

Silicon n-channel depletion type junction field-effect transistors on a plastic microminiature envelope
intended for application in thick and thin-film circuits. The transistors are intended for low-power,
chopper or switching applications in industry.

QUICK REFERENCE DATA

Drain-source voltage

Drain current
Vps=20V;Vgs=0

Gate-source cut-off voltage
Vpg=20V;Iip=1nA

Drain-source resistance (on) at f = 1 kHz
Ip=1mA;Vgs=0

Feedback capacitance at f = 1 MHz
-Vgg=12V;Vpg=0

Turn-off time
Vpp=10V;Vgg=0
Ip=12mA; -Vggm =12V
Ip=6mA; -Vggm =7V
Ip=3mA;-Vgsm =5V

PMBF4392 | PMBF4393

PMBF4391

+Vpsg max. 40
Ipss > 50

> 4
-VipiGs < 10
rdson < 30
Crs < 3,56
toff < 20
toff < -
toff < -

40

25
2
5

60

3,5

35

40 V

5 mA

<<

100 Q

3,6 pF

— ns

— ns
50 ns

MECHANICAL DATA

Dimensions in mm

Marking code

Fig. 1 SOT-23. gg PMBF4391 = M62
: 5] PMBF4392 = M63
0,150 ~—[.9] — 8] PMBF4393 = M64
0,090
N — -
I~ o] B [Ehz@als
0 ' 2 I ! I
-+ 2
o Al 0™ ! — ! 3 )
a9 max | 14 25
\ 10° 1,2 max
\
1 } 4/; max ‘
1
\ .H
f
s |
‘—nll:‘llx_’ 30° 0,48 _gq1™ @lo1®@[A[8]
max ! 7266908.9
TOP VIEW
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PMBF4391

PMBF4392

PMBF4393
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage (See Fig. 4) +Vps max. 40 Vv
Drain-gate voltage (See Fig. 4) VDGO max. 40 VvV
Gate-source voltage (See Fig. 4) -VGso max. 40 Vv
Gate current (d.c.) Ig max. 50 mA
Total power dissipation up to Tymp = 65 °C Piot max. 250 mwW
Storage temperature Tstg —65to+ 175 °C
Junction temperature Tj max. 175 °C

THERMAL CHARACTERISTICS

Tj=P(Rthjt* Rthts+ Rths-a) + Tamb
Thermal resistance

From junction to tab Rthj-t = 60 K/W
From tab to soldering points Rth t-s = 260 K/W
From soldering points to ambient * Rths-a = 120 K/W

CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Gate-source voltage

Ig=1mA;Vpg=0 VGSon < 1V
Gate-source cut-off current
Vps=0V;-Vgg=20V -lGgss < 1 nA
Vps=0V;-Vgs=20V; Tagmp = 150 °C —Igss < 0,2 A
PMBF4391| PMBF4392 | PMBF4393
Drain current** )
> 50 25 5 mA
VDs=20ViVGs=0 'Dss < 150 75 | 30 mA
Gate-source breakdown voltage
~lg=1uA;Vpg=0 -V(BR)Gss > 40 40 40 Vv
Gate-source cut-off voltage
> 4 2 05V
Ip=1nA;Vpg=20V -V(p)GS < 10 5 3 v
Drain-source voltage (on)
Ip=12mA;Vgg=0 VDSon < 04 - -V
Ip=6mA;Vgg=0 VDSon < 04 -V
Ip=3mA;Vgg=0 VDpson < - - 04V
Drain-source resistance (on)
Ip=0;Vgs=0;f=1kHz rds on < 30 60 100 Q

* Mounted on a ceramic substrate of 7 mm x 5 mm x 0,6 mm.
** Measured under pulsed conditions; tp= 100 us; 6 = 0,01.
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PMBF4391

N-channel FETs PMBF4392
PMBF4393
PMBF4391 | PMBF4392 | PMBF4393
Drain cut-off current
~VG3=12V1 IDSX < 1 — — nA
-Vgs=7V ]VDS =20V Ipsx < — 1 — nA
-Vgs=5V Ipsx < — - 1 nA
-Vgg =12V IDsx < 0,2 — — upA
-Vgg=7V JVDS:zO V;Tamp = 150°C IDSX < - 0,2 — uA
—VGS =5V 'DSX < - - 0,2 #A
y-parameters (common source)
Vpg=20V;Vgg=0;f=1MHz
Input capacitance Cis < 14 14 14 pF
Feedback capacitance Crs < 35 35 3,56 pF
Switching times
Vpp=10V;Vgg=0
Conditions Ipy and —-VGggm Ip = 12 6 3 mA
-Vgsm = 12 7 5V
Rise time ty < 5 5 5 ns
Turn on time ton < 15 15 15 ns
Fall time tf < 15 20 30 ns
Turn off time toff < 20 35 50 ns

|- Tofs —

- tF e

90%

10%

7260930

Fig. 2 Switching times waveforms.
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PMBF4391

PMBF4392
PMBF4393
R=26 _510
D
Pulse generator:
— iﬂ%l t < 05ns
T Leo] tt < 05ns
1k
Vi tp = 100 us
) = 0,01
7260929
510 Oscilloscope:
Rj = 50 Q
Fig. 3 Test circuit.
7282736
*Vps 60
VbGo
-Veso
V) 40
\
\
20 \
o \
0 100 Tamb (°C) 200
Fig. 4 Voltage derating curve.
300 7282724
Ptot
(mw)
200 N
N,
\\
N
100
0 N
0 100 Tamb (°C) 200

Fig. 5 Power derating curve.
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2N3822

N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR

Symmetrical n-channel, depletion type, silicon junction field-effect transistor, designed primarily for
small-signal general purpose high-frequency amplifier applications. The 2N3822 features low gate
leakage current and low input capacitance.

QUICK REFERENCE DATA

Drain-source voltage tVpg  max. 50 Vv
Gate-source voltage -Vgs  max. 50 V
Total power dissipation up to Tamp =25 °C Piot max. 300 mw
Drain current
Vps=15V;Vgg=0 Ipss 2t0o 10 mA
Transfer admittance (common source)
Vps=15V;Vgg=0;f=1kHz |vts| 30t06,5 mS -
Vps=15V;Vgg=0; f=100 MHz |vfs | > 3,0 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.
@ a Iy Vo5
4,8 max
9 s max ¢
Y
s .
<—max~>|<——-—— 12,7min e
(1) Shield lead connected to case.
Accessories: 56246 (distance disc).
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2N3822

RATINGS

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

Drain-source voltage tVps max. 50 V
Drain-gate voltage VpG max. 50 V
Gate-source voltage -VGs max. 50 V
Gate current (d.c.) Ig max. 10 mA
Total power dissipation up to Tymp = 25 °C Piot max. 300 mW
Storage temperature Tstg —65 to + 200 ©°C
Junction temperature Tj max. 200 °C

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 590 K/W

CHARACTERISTICS with source connected to case for all measurements
Tamb = 25 OC unless otherwise specified
Gate cut-off current

-Vgs=30V;Vpg=0 —lgss < 0,1 nA

~VGs=30V;Vpg=0; Tamp = 150 °C -lgss < 0,1 A
Drain current *

Vps=15V;Vgs=0 Ipss 2t0 10 mA
Gate-source breakdown voltage

—lg=1uA;Vps=0 -V(BR)GSS > 50 V
Gate-source voltage

Vps=15V;Ip =200 uA -Vgs 1tod4 V
Gate-source cut-off voltage

Vps=15V;Ip=0,5nA -V(p)GS < 6V

Small-signal common source characteristics
Vps=15V;Vgg=0
—— Transfer admittance *

f=1kHz |vis | 3,0to 6,5 mS
f=100 MHz |Vis | > 3,0 mS
— Qutput admittance at f = 1 kHz * [Yos| < 20 uS
Input capacitance at f = 1 MHz Cis < 6 pF
Feedback capacitance at f = 1 MHz Crs < 3 pF
Noise figure
Vps=15V;Vgs=0; Rg =1MQ
f=10Hz;B=5Hz F < 5 dB

Equivalent input noise voltage
Vps=15V;Vgg=0
f=10Hz;B=5Hz Vi

A

200 nVA/Hz

* Measured under pulse conditions: tp= 100 ms; 6<0,1.
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2N3823

N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR

Symmetrical n-channel, depletion type, silicon planar epitaxial junction field-effect transistor in a
TO-72 metal envelope, intended for v.h.f. amplifier and mixer applications in industrial service. ,

QUICK REFERENCE DATA

Drain-source voltage +Vps max. 30 Vv
Gate-source voltage —-Vgs  max. 30V
Total power dissipation up to Tamp =25 °C Piot max. 300 mW
Drain current
Vps=156V;Vgg=0 IDSS 4t020 mA
Feedback capacitance at f = 1 MHz
Vps=156V;Vgg=0 Crs < 2 pF
Transfer admittance (common source)
Vps =15 V; Vgg =0; f =200 MHz |Ys | > 32 mS -
Noise figure at f = 100 MHz
Vps =16 V;Vgg =0; Rg = 1 k& F < 2,5 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.
116
max < 45° 7]
AN !
d
g i _¥o,51
\/ 48 ~jmax
9 s 1,17 max -
max *
1 ‘ 53 PP
0] <_max_'L_ 12,7min p——
ma
(1) Shield lead connected to case.
Accessories: 56246 (distance disc).
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2N3823

RATINGS

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

Drain-source voltage *Vps max. 30 Vv
Drain-gate voltaQe Vpg max. 30 Vv
Gate-source voltage -Vgs max. 30 V
Gate current (d.c.) Ig max. 10 mA
Total power dissipation up to Ty =25 °C Piot max. 300 mW
‘Storage temperature Tstg —65 to + 200 °C
Junction temperature Tj max. 200 °C

THERMAL RESISTANCE
From junction to ambient in free air Rth j-a = 590 K/W

CHARACTERISTICS with source and shield connected to case for all measurements
Tamb = 25 ©C unless otherwise specified
Gate cut-off current

-Vgs=20V;Vpg=0 —lgss < 0,5 nA

-VGs=20V;Vpg=0; Tamp = 150 °C —lgss < 0,5 A
Drain current *

Vps=15V;Vgs=0 Ipss 41020 mA
Gate-source breakdown voltage

=lg=18A;Vps=0 -V(BRIGSS ~ 30V
Gate-source voltage

Ip =400 puA; Vpg =15V -Vgs 10tc7,5 V
Gate-source cut-off voltage

Vps=15V;Ip=0,5nA -V(pP)GS < 8V

Small-signal common source characteristics
Vps=16V;Vgs=0
—#  Transfer admittance *

f=1kHz |Vfs| 35t06,5 mS
f =200 MHz [Vfs| > 32 mS
—  Output admittance at f = 1 kHz * |Yos| < 35 uS
Input capacitance at f = 1 MHz Cis < 6 pF
Feedback capacitance at f = 1 MHz Crs < 2 pF
Real part of input conductance at f = 200 MHz Relyjs) < 0,8 mS
Real part of output conductance at f = 200 MHz Relygs) < 0,2 mS

Noise figure at f = 100 MHz
Vps=15V; Vs =0; Rg =1kQ F < 2,5 dB

* Measured under pulse conditions: tp = 100 ms; 6 <0,1.
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2N3966

N-CHANNEL SILICON FET

Symmetrical n-channel planar epitaxial junction field-effect transistor in a TO-72 metal envelope with
the shield lead connected to the case. The transistor is suitable in a variety of low power switching
applications, e.g. in multiplexing systems.

QUICK REFERENCE DATA

Drain-source voltage +Vpg max. 30 V
Gate-source voltage (open drain) -VGgso max. 30 V
Total power dissipation up to Tymp = 25 °C Ptot max. 300 mW
Drain current

Vps=20V;Vgg=0 Ipss > 2 mA
Gate-source cut-off voltage

Ip=10nA;Vpg=10V -V(p)GS 4t06 V
Feedback capacitance at f = 1 MHz

Vps=0;Vgs=7V Crs < 1,5 pF
Drain-source resistance (on) at f = 1 kHz

Vgs=0;Ip=0 rds on < 220 Q
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.

d i ¥o,51
48 max
9 s max *
v

‘ 53 | i
-« 97 —pld—— 12 Tmin
max /m 7276999

(1) = shield lead connected to case
Accessories: 56246 (distance disc).
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2N3966

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Drain-source voltage +Vpg max. 30 Vv
Drain-gate voltage (open source) Vpgo max. 30 V
Gate-source voltage (open drain) -Vgso max. 30 VvV
Gate current Ig max. 10 mA
Total power dissipation up to Tymp = 25 °C Piot max. 300 mW
Storage temperature Tstg  —55t0+200 ©°C
Junction temperature Tj max. 200 ©OC
THERMAL RESISTANCE

— From junction to ambient Rthj-a = 0.59 K/mw
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N-channel silicon FET

2N3966

CHARACTERISTICS
Gate cut-off currents
~-VGgs =20V; Vpg =0
Drain current
Vpg=20V;1g=0
Vpg = 20 V; Ig = 0; Tamp = 150 °C
Drain current 1)
Vpg =20 V; Vgs =0
Gate-source breakdown voltage
-Ig = 1.0 pA; Vpe = 0
Gate-source voltage
ID =10 nA; Vps = 10V
Drain-source voltage
ID= 1.0 mA;VGS =0

Drain cut-off current
Vpg =10V; -Vgg=7.0V
Vpg =10V; =Vgg =7.0 V; Tymp = 150 oc

Drain-source resistance (on) at f = 1 kHz
Vgs =0;Ip=0
Input capacitance at £ = 1 MHz

Vps =20 V; Vgg =0

Feedback capacitance at f = 1 MHz
VDS =0;VGs=7V

Tj = 25 °C unless otherwise specified

-Igss < 0.1 nA

Ipco < 0.1 nA
Ipco < 0.2 pA

Ipss > 2 mA

-Verics - 30V

—V(P)GS 4t06 V

VDS < 0.25 \'%

A

1.0 nA
2.0 pA

Ip
ip

A

rgson < 220 @

~Crsg < 1.5 pF
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2N3966

CHARACTERISTICS (continued)

Switching times

Ven = 1.5V:1.  =1.0 mA

DD Don
Vason =05 "Vagor =0V

delay time t < 20

rise time
turn off time

Test circuit:

2N3966

t < 100
topg < 100

1.25k0
1.5V

S m—
Vo

O

7260931

0 10% —-Y
Vi
90% ——
—|
15V g
Vo
10y
025V 10% L
—»tf

Pulse generator:

1.0 ns
1.0 ns
1.0 us
< 0.5

50 Q

-
A A

OLUF'P
nm-A

7260932

Oscilloscope:

tr<10ns
Ri> 5 MQ

C; < 10 pF

ns
ns
ns
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2N4091 to 4093

N-CHANNEL FETS

Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal envelopes
with the gate connected to the case. The transistors are intended for low power switching applications
in industrial service.

QUICK REFERENCE DATA

Drain-source voltage *Vps max. 40 \
Total power dissipation up to T¢age = 25 OC Ptot max 18 w
Drain current 2N4091 | 2N4092 | 2N4093

Vps=20V;Vgg=0 Ipss > 30 15 8 mA
Gate-source cut-off voltage

> 5,0 2,0 1,0 vV

Ip=1nA;Vpg=20V -Vipgs <« 10 7.0 50 V
Drain-source resistance {(on) at f = 1 kHz

Ip=0;Vgs=0 rds on < 30 50 80 Q
Feedback capacitance at f = 1 MHz -

Vps=0;-Vgg=20V Crs < 5,0 pF

Turn-off time
Vpp=30V;Vgs=0

Ip=6,6 MA; -Vggm =12V 2N4091 toff < 40 ns
Ip=4,0mA; -Vgsm= 8V 2N4092 toff < 60 ns
Ip=25mA; -Vggm= 6V 2N4093 toff < 80 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.
Gate connected to case
d A *0,51
48 pmax
; @[ : i

— |

L_n?gx‘J‘—_ 12,7min ——»i 72610721

Accessories: 56246 (distance disc).
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2N4091 to 4093

RATINGS Limiting values inaccordance with the Absolute Maximum System (IEC 134)

Voltages
Drain-source voltage tVps max. 40
Drain-gate voltage (open source) Vbco max. 40
Gate-source voltage (open drain) -Vaso: max, 40
Current
Forward gate current (d.c.) I _max. 10
Total power dissipation up to Teage = 25 °C Peot max. 1.8
Storage temperature Tstg -55 to +200
Junction temperature Tj max. 200
THERMAL RESISTANCE

— From junction to case in free air Rinh j-c = 0.1

<

°¢c

K/mwW

176
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N-channel FETs 2N4091 to 4093

CHARACTERISTICS

T =25 °C unless otherwise specified

amb

Drain currents

Vpg =20 Vilg =0 Ipgo < 0.2 nA
Vpg =20 V3 Ig =05 T,y = 150 °C Ipeo < 0.4 pA

Source current
VSG=20 V;ID=0 ISGO < 0.2 nA

Drain cut-off current 2N4091|2N4092 |2N4093
Vpg =20 V; =Vgg =12V Ipgx < 0.2 - - 1A
Vps =20 Vi -Vog= 8V Ipsx < - | 0.2 - nA
Vpg=20V; -Vgg= 6V Ipsx < - - 0.2 nA
Vpg=20 Vi -Vgg=12ViT, =150 °C 1Ipgy < 0.4 - - pA
Vpg =20 V; -Vgg= 8V; T, =150°C Ipgy < - | 0.4 - pA
Vps=20V; -Vgg= 6V;T, . =150°C Ipgxy < - - 0.4 paA

Gate-source breakdown voltage

-IG =1.0 pA; VDS =0 _V(BR)GSS> 40 40 40 Vv

Drain current 1)

VDS =20V; Vgs =0 Ipss > 30 15 8 mA

Gate-source cut-off voltage

In =1 nA; Vg =20V Vees 2 o | 7o |50 v
Drain-source voltages (on)

Ih=6.6 mA; Vg =0 Vpson < 0-2 - -V

Iy =4.0mA; Vg =0 Vpson < - 0.2 -V

ID=2.5 mA; Vg =0 Vbson < - - 0.2 VvV
Drain- source resistance (on)

[H=1.0mA; V5g=0 ™DSon < 30 50 80 @
Drain-source resistance (on) at f =1kHz

I =0;V5g =0 Tdgson < 30 50 80 @

1) Measured under pulsed conditions: tp <300 ps; 6 <0.03
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2N4091 to 4093

CHARACTERISTICS (continued)
y-parameters at £ = 1 MHz (common source)

Input capacitance

Tamb = 25 9C unless otherwise specified

Vpg =20V ; Vgg=0 Cis < 16 pF
Feedback capacitance
Vps =0 ;=Vas =20V Crg < 5 pF
Switching times
Vpp=3,0V; Vgg=0 2N4091 | 2N4092 |2N4093
Ip = 6,6 4,0 2,5 mA
Delay time tq < 15 15 20 ns
Rise time ty < 10 20 40 ns
Turn-off time toff < 40 60 80 ns
Test circuit:
Vos =0 ———\
cs 10°/° e R e e e e e e e e e —
Vi
Voo
90% —
~Vosm
R —| le—t¢ — et
CTUT +—OVY —l- toff |e— |ty —o t je—
v ( ; 3.0V __/\]
' 90%
2 1260923 v,
10%
020V, i N
1 o
R - M \ 7260924
Ip
Pulse generator: Oscilloscope :
ty < 1 ns ty < 0,4 ns
tg < 1 ns Rj > 9,8 MQ
% = 1,0 us Ci 1,7 pF
[ = 0,1
Rg = 50 Q
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2N4391 to 4393

N-CHANNEL FETS

Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal envelopes
with the gate connected to the case. The transistors are intended for low power, chopper or switching,
application in industrial service.

QUICK REFERENCE DATA

Drain-source voltage +Vps max. 40 \
Total power dissipation up to Tgage = 25 °C Piot max. 1.8 w
Drain current 2N4391 | 2N4392 | 2N4393
Vps=20V;Vgg=0 Ipss > 50 25 5 mA
Gate-source cut-off voltage
> 4,0 2,0 05 V
Ip=1nA;Vpg=20V -Vipigs < 10 5.0 30 V
Drain-source resistance (on) at f = 1 kHz
Ip=1mA;Vgg=0 rds on < 30 60 100 Q
Feedback capacitance at f = 1 MHz
Vps=0;-Vgs =12V 2N4391
Vps=0;-Vgs= 7V 2N4392 Crs < 3,5 3,5 35 pF
‘Vps=0;-Vgs= 5V 2N4393
Turn-off time
Vpp=10V;Vgs=0
Ip=12mA; -Vgsm =12V toff < 20 - - ns
Ip=60mA; -Vgsm= 7V toff < - 35 - ns
Ip=3,0mA; -Vgsm= 5V toff < — - 50 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18.
Gate connected to case
. A *0,51
48 gmax
g H max
v

)<—rr?,u3x—>|<— 12,7min —— 72610721

Accessories: 56246 (distance disc).
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2N4391 to 4393

— From junction to case in free air

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

Drain-source voltage
Drain-gate voltage (open source)

Gate -source voltage

Gate current (d.c.)

tVps
VDGO
-VGso

Ig

Total power dissipation up to Tease = 25 °c Ptot

Storage temperature

Junction temperature

Tstg

Rth j-c

max.
max.

max.

max.

max.

-65

max.

40 \
40 \
40 v
50 mA
1.8 A
to 200 oc
200 oc
0.1 K/mW

Tamb = 25 OC unless otherwise specified

CHARACTERISTICS
Gate cut -off current
-Vgs =20 V; Vpg = 0 “Igss <
-Vgs = 20 V; Vpg = 0; Tamb = 150°C -Igss <
Drain cut -off current
Vpg =20 V; ~Vgg =12V Ipsx <
Vps =20V; -Vgg= 7V Ipsx <
Vpg =20V; -Vgg = 5V Ipsx <

Vps =20 V; =Vgg = 12 V; Tamb = 150°C  Ipsx <
Vps=20V; -Vgg = 7 V; Tamb = 150°C  Ipsx <
Vps =20 V; =Vgg = 5V; Tamp = 150°C  Ipgx <

2N4391

0.1 nA
0.2 pA

2N4392

2N4393

0.1

0.1

0.2

- nA

0.2 pA
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N-channel FETs 2N4391 to 4393

CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
. 1 2N4391|2N4392 |2N4393
Drain currents )
_ . B > 50 - - mA
VDs =20V; Vgs =0 IDss < 150 _ - mA
- . _ = - 25 - mA
Vps =20V; Vgs =0 IDSS < - 75 - mA
_ . _ > - - 5 mA
Vps =20V; Vgs =0 Ipss < - _ 30 mA
Gate -source breakdown voltage
-Ig =1pA; Vpg =0 -V(@BRr)GSS > 40 40 40 Vv
Gate-source voltage
Ig=1mA; Vps =0 Vgson < 1.0 1.0 1.0V
Gate -source cut-off voltage
_ . _ > 4.0 2.0 0.5 V
IpD=1nA; Vpg =20V V(p)Gs 10 5.0 3.0 v
Drain -source voltage (on)
Ip= 12mA; Vgg =0 VDson < 0.4 - -V
Ip=6.0mA; Vgg =0 VDSon < - 0.4 -V
Ip =3.0mA; Vgg =0 Vpson < - - 0.4 V
Drain-source resistance (on)
Ip=1mA; Vgg=0 rDSon < 30 60 100 @
Drain-source resistance (on)atf=1kHz
Ip=0;Vgs =0 rdson < 30 60 100 @
y parameters at f =1 MHz (common source)
Input capacitance
Vps =20 V; Vgs =0 Cis < 14 14 14 pF
Feedback capacitance
-Vgs =12V; Vpg =0 -Crs < 3.5 - - pF
-Vggs = 7V; Vps =0 ~Crs < - 3.5 - pF
-Vgs = 5V; Vpg =0 ~Crs < - - 3.5 pF

1) measured under pulsed conditions: tp = 100 ps; 6 =0.01
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2N4391 to 4393

CHARACTERISTICS (continued) Tamb = 25 °C unless otherwise specified
Switching times
Vpp =10V; Vgs =0 2N4391 | 2N4392 | 2N 4393
Ip = 12 6.0 3.0 mA
-VgsM = 12 7 5 A%
Rise time ty < 5 5 5 ns
Turn on time ton < 15 15 15 ns
Fall time tf < 15 20 30 ns
Turn off time toff < 20 35 50 ns

Test circuit:

Voo R = 9.6 _ 510
Ip
510 1uF
Pulse generator:
ty < 0.5 mns
tf < 0.5 ns
o | 3dB v t = 100 ps
PAD ° & = .01
Oscilloscope:
v.
' Ry = 50 @
~0
7260929
© l 510
v 4
Yes=0 55 =)
Vi
~Vosm
— toff —| «— ton —
— tf |e— q tr |e—
Vv
T 90%
VO
1 1O/ ~—
Vbson % N—

7260930
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2N4856 to 4861

N-CHANNEL FETS

Silicon symmetrical n-channel depletion type junction field-effect transistors in TO-18 metal
envelopes with the gate connected to the case. The transistors are intended for low power, chopper

or switching, applications in industrial service.

QUICK REFERENCE DATA

Drai It 2N4856 to 2N4858 + Vpg max. 40 \Y
rain-source voltage 2N4859 to 2N4861  + Vpg max. 30 v
Total power dissipation up to Tamp = 25 °C Ptot max. 360 mwW
2N4856 | 2N4857 | 2N4858
Drain current 2N4859 | 2N4860 | 2N4861
Vps=16V;Vgs=0 Ipss > 50 20 8 mA
Gate-source cut-off voltage
> 4 2 08 V
Ip=05nA;Vpg =15V -Vipigs < 10 6 4 v
Drain-source resistance (on) at f = 1 kHz
Ip=0;Vgg=0 rds on < 25 40 60 Q
Feedback capacitance at f = 1 MHz -
Vps=0;-Vgs =10V Crs < 8 pF
Turn-off time
Vpp=10V;Vgs=0
Ip=20mA; -Vggm =10V 2N4856; 2N4859 toff < 25 ns
Ip=10mA; -Vggm= 6V 2N4857; 2N4860 toff < 50 ns
Ip= 5mA; -Vgsm= 4V  2NA4858; 2N4861 toff < 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-18
Gate connected to case
. ' *0,51
48 +max
v

Accessories: 56246 (distance disc).

l+rr§§)-(+|<— 12,7min ——| 12610722

May 1980
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2N4856 to 4861

RATINGS Limiting valuesin accordance with the Absolute Maximum System (IEC 134)

2N4856 | 2N4859
2N4857|2N4860
2N4858 | 2N4861

Drain-source voltage +Vps max. 40 30 Vv
Drain-gate voltage (open source) Vpgo max. 40 30 VvV
Gate-source voltage (open drain) -VGgso max. 40 30 Vv
—

Gate current (d.c.) Ig max. 50 mA
Total power dissipation up to Tamp = 25 °c Prot max. 360 mw
Storage temperature Tstg =65 to +200 °c
Junction temperature T max. 200 oc
THERMAL RESISTANCE

— From junction to ambient in free air Rthja = 0.49 K/mW
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N-channel FETs 2N4856 to 486]

CHARACTERISTICS
T, p = 25 °C unless otherwise specified 2N4856| 2N4859
2N4857| 2N4860
Gate cut-off currents 2N4858 | 2N4861
LNZOIO LINFOD
-Vgs = 20V; Vpg =0 -Igss < 0.25 - nA
-Vgs = 15V; Vps = 0 -Igss < - 0.25 nA
-Vgs = 20V; Vpg = 0; Tamp =150 °c -Igss < 0.5 - pA
-Vgs = 15V; Vpg = 0; Tamp =150 °c -Igss < - 0.5 HA
Drain cut-off current
Vps =15V; -Vgg =10V Ipsx < 0.25 0.25 nA
Vpg = 15V; =Vgg = 10V; Tamb=150°C  Ipsx < 0.5 0.5 HA
2N4856 [2N4857 | 2N4858
. 1 2N4859 |2N4860| 2N4861
Drain current *)
= . _ Ipss > S0 l 20 1 8 mA
Vps =15V; Vs =0 Ipss < - 100 80 mA
2N4856| 2N4859
2N4857| 2N4860
Gate-source breakdown voltage 2N4858| 2N4861
~Ig=1pA; Vpg =0 -V(BR)GSS 40 30 v
2N 4856 |2N4857 | 2N4858
2N4859 [2N4860]| 2N4861
Gate-source cut-off voltage -
> 4 2 0.8 Vv
Ip=0.5 nA; Vpg =15V -V(P)GS < 10 6 4V
Drain-source voltage (on)
Ip=20mA; Vgg =0 VDSon < 0.75 - - Vv
Ip =10 mA; Vgs =0 VpSon < - 0.50 -V
Ip= 5mA; Vgg=0 Vpson < - - 0.50 Vv
Drain-source resistance (on) at f=1kHz
Ip=0; Vgg =0 Tdson < 25 40 60 @

l) measured under pulsed conditions: tp =100 ms; 6< 0.1
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2N4856 to 4861

y-parameters (common source)
Vps=0;,-Vgg=10V;f=1MHz

Input capacitance Cis < 18
Feedback capacitance Crs < 8
Switching times (see Figs 2 and 3) 2N4856 | 2N4857 | 2N4858
Vpp=10V;Vgg=0 2N4859 | 2N4860 | 2N4861
Drain current D = 20 10 5
Gate-source voltage (peak value) -Vgsm = 10 6 4
Delay time tq < 6 6 10
Rise time ty < 3 4 10
Turn-off time toff < 25 50 100
Voo 0 ————p— = — —
VI
R
TUT. p—oVo Vosm——
<—— 200ns —»’
Vi
/] W7 1260927
Fig. 2 Switching times test circuit. Yo
2N4856 2N4857 2N4858 12609201
2N4859 2N4860 2N4861
R = 464 953 1910 @ Fig. 3 Input and output waveforms.
Pulse generator: Oscilloscope:
tr < 1ns ty <0,75ns
tfr < 1ns Ri= 1MQ
§ =002 Ci< 25pF
Zo= 508

pF
pF

mA

ns

ns
ns
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DEVICE DATA
MOS-FETS






BF960

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for use in u.h.f. applications in television tuners and professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current (peak value) Ipy max. 30 mA
Total power dissipation up to Tympp = 75 °C Piot max. 2256 mW
Junction temperature Tj max. 150 °C
Transfer admittance at f = 1 kHz
Ip=7mA;Vpg=10V;+Vgog=4V |Yfs]  typ. 12 mS -
Feedback capacitance at f = 1 MHz
Ip=7mA;Vpg=10V;+Vgog5=4V Crs  typ. 25 fF
Noise figure at Gg = 2 mA/V
Ip=7mA;Vps=10V;+Vgo.g=4V;f=800 MHz F typ. 28 dB

Power gain at f = 800 MHz
Ip=7mA;Vpg=10V;+Vgog=4V;

Gg=2mS; G =1mS Gp typ. 16,5 dB -
MECHANICAL DATA 07 Dimensions in mm
|7 max
Fig. 1 SOT-103. I i‘“
|
|
(2) !
d 1
type number marking |
et 51 min___, e I
(3) 92 1 T . i (3x) j 8,1min >
(4) 91 J wo | 165 115 =
max max___max
l } i 91
s, b
(1 g,
w026 max -« 6,8max——=
- |12 max L 17.4 min —-
275N

—12,7max"e—
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BF960

RATINGS

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

Drain-source voltage Vps max. 20 V
Drain current (d.c. or average) Ip max. 20 mA
Drain current (peak value) Ipm max. 30 mA
Gate 1 - source current tlgy.s max. 10 mA
Gate 2- source current tlgo.s max. 10 mA
Total power dissipation up to Tamp = 76 °C Piot max. 2256 mW
Storage temperature Tstg  —651t0+150 °C
Junction temperature T; max. 150 ©C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on the printed-circuit board Rthja = 335 K/W

35 Dimensions in mm

_J | l 7277014
3 e

el

(1) Connection made by
a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks
are fully tin-lead plated. Board in horizontal position for Ry, measurement.
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Silicon n-channel dual gate MOS-FET

BF960

STATIC CHARACTERISTICS

Tamb = 25 °C

Gate cut-off currents
tVG1.s=5V;Vg2.5=Vps=0
tVG2.5=5V:Vg1.s=Vps=0

Gate-source breakdown voltages
t1G1.ss=10mA; Vgo.5=Vps =0
tig2.ss=10mA; Vg1.5=Vps=0

Drain current*
Vps=10V;VGg1s=0;+Vgog=4V

Gate-source cut-off voltages
Ip =20 pA; Vpg=10V;+ Vg2s=4V
Ip=20uA;Vps=10V;VG1.5=0

DYNAMIC CHARACTERISTICS

t1G1-ss
tlG2-ss

+V(BR)G1-SS
+V(BR)G2-SS

IDss

-V(P)G1-S
-V(p)G2-S

< 50 nA
< 50 nA
6,0t020 V
60to20 V
21020 mA
< 27V
< 27 V

Measuring conditions (common source): Ip =7 mA; Vpg =10 V;+Vgo.g=4V; Tamp = 25 °C

. _ > 95 mS
Transfer admittance at f = 1 kHz |Yfs | typ. 12 ms -
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 1,8 pF
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,0 pF
Feedback capacitance at f = 1 MHz Cs typ. 25 fF
Output capacitance at f = 1 MHz Cos typ. 0,9 pF
Noise figure at Gg = 2 mA/V
f=200 MHz typ. 1,6 dB
f =800 MHz typ. 2,8 dB
Power gain at Gg = 2 mA/V
G|_=0,6mS; f =200 MHz Gp typ. 23 dB
-
Gy = 1mS; f=800MHz Gp typ. 16,5 dB
* Measured under pulse conditions.
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BF964

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for v.h.f. applications in television tuners, especially in r.f. stages and mixer stages in S-channel
tuners. The device is also suitable for use in professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 2V
Drain-current Ip max. 30 mA
Total power dissipation up to Tamp = 75 °C Ptot max. 225 mW
Junction temperature Tj max. 150 ©C
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=15V;+Vgog=4V lyfsl typ. 17 m§ <=—
Feedback capacitance at f = 1 MHz
Ib=10mA,Vpg=15V;+VGog=4V Crs typ. 25 fF
Noise figure at Gg = 2 mA/V
Ip=10mA;Vpg=15V;+Vgo.g=4V; f=200 MHz F typ. 1,56 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 '§0T-103.
0,7max
j
S
(2)
d
type number marking
—— 51min _ L .
(3) 92 J' i , ":LF ) - 8min -
(4) 91 48 ] 1,45 115
max max.___max e/
l J ¥ 9
s,b
(1)
- |+——0,24 max +—— 6,8max — >
- |l=-12max e AT L min e
127594

—2,7Tmax' <
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BF964

RATINGS

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

Drain-source voltage Vps max. 20 V

Drain-current (d.c. or average) Ip max. 30 mA

Gate 1 - source current tlg1.s max. 10 mA
" Gate 2 - source current tlgo.s max. 10 mA

Total power dissipation up to Tamp = 75 °C Piot max. 225 mW

Storage temperature Tstg —65to +150 OC

Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on the printed-circuit board (see Fig. 2) Rthja = 335 K/W

Dimensions in mm

27704

(1) Connection made by a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are
fully tin-lead plated. Board in horizontal position for Ry, measurement.
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Silicon n-channel dual gate MOS-FET

BF964

STATIC CHARACTERISTICS

Tamb = 25 °C

Gate cut-off currents
tVG1.s=5V;VG2.5=Vps=0
tVG2.s=5V;Vg1.s=Vps=0

Gate-source breakdown voltages
tlg1-ss=10mA;VG2.5=Vps=0
tigo.ss=10mA; VGg1.s=Vps=0

Drain current*
Vps=15V;VG15=0;+VGgos=4V

Gate-source cut-off voltages
Ip=20uA;Vpg=15V;+VGgag=4V
Ip=20uA;Vps=15V;VG1.5=0

DYNAMIC CHARACTERISTICS

t1G1-8S < 50 nA
+1G2-ss < 50 nA
tV(BR)G1-ss 6.0t020 V
+V(BR)G2-SS 6,0t020 V
IDSs 21020 mA
-Vipygrs < 25 V
-Vipyges < 20V

Measuring conditions (common source); Ip = 10 mA; Vpg=15V;+Vg2.5=4V; Tamp =25°C

Transfer admittance at f = 1 kHz lyfsl ;p :3 "r:g -
Input capacitance at gate 1; f = 1 MHz Cig1-s gp. gg gli
Input capacitance at gate 2; f = 1 MHz Cig2»s typ. 1,2 pF
Feedback capacitance at f = 1 MHz Crs gp. gg ;E
Output capacitance at f = 1 MHz Cos gp. :(3) g:i
Noise figure at Gg =2 mS

f = 200 MHz F we e T
Power gain at Gg=2mS V -

GL =0,5mS; f=200 MHz Gp typ. 25 dB
* Measured under pulse conditions.
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BF966

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for u.h.f. applications in television tuners and professional communication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 2V
Drain-current Ip max. 30 mA
Total power dissipation up to Tamp =75 °C Piot max. 225 mW
Junction temperature Tj max. 150 ©C
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=15V;+Vgog=4V lyfs! typ. 17 mS <—
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=15V;+VGgog=4V Crs typ. 25 fF
Noise figure at Gg = 2 mA/V
Ip=10mA;Vpg=15V;+Vgo.g=4V; f=800 MHz F typ. 2,8 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.
0,7max
(2)
d S
type number marking
|
(3) 92 — 5,1min ;
(4) 91 1 T I Q:* 3x) | 8min
4.8 ] 1,457 115
max max.___max
! )
S
s,b
(1)
-+ |«—+—0,24 max <+—— 68max —>
! |12 max 17,4 min

1Z275%4
—12,7maxe—
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BF966

RATINGS

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

Drain source voltage Vps max. 2V
Drain current (d.c. or average) Ip max. 30 mA
Gate 1 - source current tlg1.s max. 10 mA
Gate 2 - source current tlGgo.s max. 10 mA
Total power dissipation up to Tamp =75 °C Piot max. 225 mW
Storage temperature Tstg —65to +150 ©C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on the printed-circuit board (see Fig. 2) Rthja = 335 K/W

Dimensions in mm

_J L_ 1277014
3 .

(1) Connection made by a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are
fully tin-lead plated. Board in horizontal position for Ry, measurement.
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Silicon n-channel dual gate MOS-FET

BF966

STATIC CHARACTERISTICS

Tamb = 256 °C

Gate cut-off currents
tVG1.s=5ViVG2s=Vps=0
*VG2.5=5V;VGg15=Vps=0

Gate-source breakdown voltages
t1G1.s5=10mA; VG2.5=Vps=0
+1G2-ss=10mA;Vg1.§=Vps=0

Drain current*®
Vps=15V;Vg1.5=0;+Vgag=4V

Gate-source cut-off voltages
Ip =20 uA;Vpg=15V;+VGo.5s=4V
Ip=20uA;Vps=15V;Vg1.6=0

DYNAMIC CHARACTERISTICS

t1G1-ss
+1G2-ss

*V(BR)G1-SS
*V(BR)G2-SS

Ipss

-V(P)G1-S
~V(p)G2-S

<
<

6,
6,

<
<

50
50

0to 20
0to 20

2to0 20

2,5
2,0

nA
nA

Measuring conditions (common source): Ip = 10 mA; Vpg=15V; +Vg2.5=4 V; Tymp =25°C

. _ > 15 mS
Transfer admittance at f = 1 kHz lyfs! typ. 17ms
: f= i typ. 2,2 pF
Input capacitance at gate 1; f = 1 MHz Cig1-s < 26 pF
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,1 pF
i = typ. 25 fF
Feedback capacitance at f = 1 MHz Crs < 35 F
. _ typ. 0,8 pF
Output capacitance at f = 1 MHz Cos < 12 pF
Noise figure at Gg = 2 mS -
f =200 MHz F typ. 1,56 dB
_ typ. 2,8 dB
f =800 MHz F < 39 dB
Power gain at Gg = 2 mS
G =0,5mS; f=200 MHz Gp typ. 25 dB -
GL= 1mS;f=800MHz Gp typ. 18 dB
* Measured under pulse conditions.
July 1985 199






BF9O80

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for u.h.f. applications, such as u.h.f. television tuners, with 12 V supply voltage.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage VDS max. 18 V
Drain current Ip max. 30 mA
Total power dissipation up to Tamp =75 °C Ptot max. 225 mwW
Junction temperature Tj max. 150 ©C
Transfer admittance at f = 1 kHz

Ip=10mA; Vps=10V;+Vg2s=4V 1yfsl typ. 19 mS -
Feedback capacitance at f = 1 MHz

iD=10mA; Vps=10V;+VG25=4V Crs typ. 25 fF
Noise figure at Gg = 5 mS -~

Ip=10mA; Vps=10V; +Vg2.s =4V, f =800 MHz F typ. 2,8 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

0,7max

(2)
d
type number marking i
(3) 92 ] L/ .
(4) 91 I f I . -~ SN - ~—— 81min————>
48 ] 1,45 115 +__' =
max max ___max
v L
s, b
(1)
—»||——0,24 max <+—— 68max —
> |<12max - 17,4 min
72759

—+12,7max'e—
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BF980

RATINGS

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

Drain-source voltage

Drain current (d.c. or average)

Gate 1 - source current

Gate 2 - source current

Total power dissipation up to Tamp = 75 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air
mounted on the printed-circuit board (see Fig. 2)

VDS max. 18 V
D max. 30 mA
t|G1-S max. 10 mA
tlg2-s max. 10 mA
Ptot max. 225 mwW
Tstg —65to+16560 ©C
Tj max. 150 ©OC
Rthja = 335 K/W

Dimensions in mm

(1) Connection made by a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are

fully tin-lead plated. Board in horizontal position for Rth measurement.
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Silicon n-channel dual gate MOS-FET

BF980

STATIC CHARACTERISTICS

Tamb =25 °C

Gate cut-off currents
+VG1.5=7V;VG5=Vps=0
tVG2.5=7V;VG15=Vps=0

Gate-source breakdown voltages
t15185=10mA;Vgo.g=Vpg =0
+1G2.ss=10mA;VG1.6=Vps=0

Gate-source cut-off voltages
ID=20pA;Vpg=10V;+Vgog=4V

Ip =20 pA;Vpg=10V;VG1.5=0

DYNAMIC CHARACTERISTICS

+1G1-8S
16288

* V(BR)G1-SS
* V(BR)G2-SS

-V(p)G1-S

-V(P)G2-S

VAWAN

VA VA VV

25
25

nA
nA

<< << <<

Measuring conditions (common source): Ip = 10 mA; Vpg =10 V;+Vgo.g=4 V; Tymp =25 °C

Transfer admittance at f = 1 kHz Iyss! t>yp. :; :2 -

Input capacitance at gate 1;f = 1 MHz Cigt-s t<yp. gg gi

Feedback capacitance at f = 1 MHz Crs ;p' :232 :IE

Output capacitance at f = 1 MHz Cos ;p. ::13 l;"z

Noise figure at f = 800 MHz; Gg =5 mS F t<yp. g:g gg -
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BF981

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for v.h.f. applications, such as v.h.f. television tuners, f.m. tuners and professional communi-

cation equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back

diodes between gates and source.

QUICK REFERENCE DATA

max. 2V

max. 20 mA
max. 225 mW
max. 150 °C

typ. 14 mS -
typ. 20 fF

typ. 0,7 dB

Drain-source voltage Vps
Drain current ID
Total power dissipation up to Tymp = 75 °C Piot
Junction temperature Tj
Transfer admittance at f = 1 kHz
Ip=10mA; Vpg=10V;+Vgog=4V | ves|
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=10V;+Vgo.g=4V Crg
Noise figure at optimum source admittance
Ip=10mA; Vpg=10V;+Vgo.g=4 V; f = 200 MHz F
MECHANICAL DATA
Fig. 1 SOT-103.
0,7max
o i<—
|
(2) !
; |
|
(3) 92 type number marking ]
(4) 91

vy L L
\
J

max ] maxrmux e

VL o

s, b
(1)

-o-||w1--0,24 max |
i
|

- |12 max

Dimensions in mm

\

2,7max!=-

17,4 min

727591
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BF981

RATINGS

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

Drain-source voltage Vps max. 20 V
Drain current (d.c. or average) Ip - max. 20 mA
Drain current (peak value) Ipm max. 30 mA
Gate 1 - source current tlg1-s max. 10 mA
Gate 2 - source current *1G2-s max. 10 mA
Total power dissipation up to Tamp =75 °C Ptot max. 225 mW
Storage temperature Tstg —65to+ 150 ©C
Junction temperature Tj max. 150 ©C

THERMAL RESISTANCE

From junction to ambient in free air
mounted on the printed-circuit board (see Fig. 2) Rthj-a = 335 K/W

Dimensions in mm

2277066

(1) Connection made by a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass
printed-circuit board, thickness 1,5 mm. Tracks are
fully tin-lead plated. Board in horizontal position for
Rth measurement.
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Silicon n-channel dual gate MOS-FET

BF981

STATIC CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

Gate cut-off currents
+VG1.5=5V;Vga.s=Vpg=0
tVG2.5=5V:VGg1.s=Vps=0

Gate-source breakdown voltages
*1G1.8s=10mA; Vgo.5=Vps=0
+1G2.ss=10mA; VG1.5=Vpg=0

Drain current
Vps=10V;Vg1.6=0;+Vgog=4V; Tj =250C

Gate-source cut-off voltages
Ip=20pA;Vps=10V;+Vgog=4V
Ip=20 uA; Vps=10V;VG15=0

DYNAMIC CHARACTERISTICS

t1Gg1ss
t1G2ss

*V(BR)G1-SS
t V(BR)G2-SS

IDss

-V(p)G1-S
-V(p)G2-S

< 50 nA
< 50 nA
> 6V
> 6 V
41025 mA
< 25V
< 25V

Measuring conditions (common source): Ip = 10mA; Vpg=10V; +Vgog =4 V; Tamp =25 °C

. _ > 10 mS
Transfer admittance at f = 1 kHz |ny | typ. 14 mS -
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 2,1 pF
Input capacitance at gate 2; f =1 MHz CigZ-s typ. 1,0 pF
Feedback capacitance at f = 1 MHz Crs typ. 20 fF
Output capacitance at f = 1 MHz Cos typ. 1,1 pF
— - _ typ. 0,7 dB
f = . =
Noise figure at f = 100 MHz; Gg = 1 mS F < 17 dB
L e _ . - typ. 1,0 dB
Noise figure at f = 200 MHz; Gg =2 mS F < 20d8B
Transducer gain at f = 100 MHz; Gg = 1 mS; G|_=0,5 mS Gyr typ. 29 dB
Transducer gain at f = 200 MHz; Gg = 2 mS; G|_=0,5 mS Gyr typ. 26 dB -
July 1985 207



BF981
7282223
15 TTTT]
1
- VG1-s=
D +0,4V
{mA) +0,2V Vg1—s=
0
10 -
/
typ R —02V ]
/
/ /
/
-04V
5 y
%
A -06V
7
V.4 0,8V
0 ¥
-2 VG1_5(V) -1 0 5 VDS(V) 10
Fig- 3 Left-hand graph: Vpg =10 V; VGo.g = +4 V; Tymp, = 25 OC. Right-hand graph: VGo.g= +4V;
Tamp = 25 °C. 7282224 7282226
T 30
[
max
20
7 nysl
( D s typ (mA/V)
mA 3
) 7 /
/
15 20
J /
N / min
7 7 7
y / typ
10 . 1 L P
/ A 4 8
/ / / 10
/ y
5 7 7
/ /
/ /1/ Vi
0 4 0
-2 ~1 0 1 0 10 | (mA) 20
v, (V) o
. G1-S .
Fig.4 Vpg=10V;VGgog=+4V; Fig. 5 Vpg=10V;Vgo.g=+4V; f=1kHz
Tamb = 25 °C. Tamb = 25 °C.
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Silicon n-channel dual gate MOS-FET BF981

7282692 7282691
1
I
typ =
2 2
/
igl-s Cig2-5
(pF) Wi (pF)
15 15 =
N
N
\\ typ
1 1
05 05
0 0
-2 -1 0 1 25 0 2,5 5
Vgi-g (V) Vga_g (V)
Fig. 6. G1-S Fig. 7. G2-S
7282690
2
COS
(pF)
Measuring conditions:
15 Fig.6 Vpg=10V;Vga.g=+4V;f=1MHz
N Tamb = 25 °C.
AN typ Fig. 7 Vps=10V;Vg1.s=0; f=1MHz;
S Tamb = 25 °C.
1 Fig. 8 VG2.5=+4V;Ip=10mA; f=1MHz;
Tamb = 25 OC.
0,5
0
0 5 10 Vpg (V) 18
Fig. 8.
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Measuring conditions for Figs 9 to 12: Vpg =10 V; Ip =10mA; Vga.g=+4 V; Tamp = 25 °C.

104 7282689 103 7282688
is
big |Yrs| _
g (LA/V) ors
(LA/V) is/ M
// -,
103 / 102 2 100°
[Vrs| //
/ 7
)/ gis/ ,/
102 y 10 10°
£
V4
0 1 / 10
10 102 f(MHz) 103 10 102§ (MHz) 108
Fig. 9. Fig. 10.
104 7282686 103 7282687
9os
b [Ys| _
0s ¥fs
(WA /V) tmA/V)
b
(¢}
103 // 102 100°
A
nys|
102 + 10 [ 10°
.4 7 7
9os 7
P
7
L1
/"‘pfs
10 1 1°
10 102 §(mHz) 103 10 102 f(MHz) 10°
Fig. 11. Fig. 12.
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Silicon n-channel dual gate MOS-FET

BF981

7282694
5
I
[
F=
Bg (2.5 dB
(mA/V) 7 2.0
N N
AT 1,5 AN
0-
1,0
+0,6
A
1\ - A
P 7
-5 . <
-10
0 5 Gg(mA/v) 10

Fig. 13 Vps=10V;VGgo.g=+4V;Ip=10mA;
f=100 MHz; Tymp = 25 OC; circles of typical
constant noise figures.

5 7282695
Bs
(mA/V) F=
= 2,5 dB
2,0 3
0
W 1115 \\
1110
\
0,7 }
]
A
\: A
-5 \:\ 7
\\‘ '//
-10
0 5 Gg(mA/v) 10

Fig. 14 Vpg=10V;Vgos=+4V;Ip=10mA;

=200 MHz; Tymp = 25 OC; circles of typical

constant noise figures.
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BF981

-0*Vpp
Vagc % T
7 1nF
Y| 2.2nF
Qoo [ wef] o §u
T.U.T
§-—1 | 1nF 1nF 508
50 Q 1nF L1 JT_:Y\—” output
nput o.__“__rYW\
L2 Resistor values:
R1 =200 k2
| |1 nF R2 = 100 k&2
R3= 47k
1nF 4 R4 =750
R2 l > C1 R5 R5 =220
7 7 V4 7 7282685
Fig. 15 Automatic gain control test circuit at f = 200 MHz (see also Fig. 16).
VpD=16V;Gs=2mA/V; G =05 mAN. .
0 1
4
/
AGy,
(dB)
-20 y,
77
4
y.Av.
Y
_ |
40 T
Vip)G2-S*= Fig. 16 Vpp = 16 V; f= 200 MHz;
PN 04 V Tamb = 25 OC; typical values;
—-1,5V see also Fig. 15.
—-25V
—60 P11
0 5 Vg (v) 10
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BF982

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic X-package with source and substrate interconnected,
intended for v.h.f. applications, such as v.h.f. television tuners, f.m. tuners, with 12 V supply voltage.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 V
Drain current Ip max. 40 mA
Total power dissipation up to Tamp = 75 °C Piot max. 225 mW
Junction temperature Tj max. 150 °C
Transfer admittance at f = 1 kHz

Ip=15mA;Vpg=10V;+VGpg=4V Iyfs! typ. 25 mS -
Feedback capacitance at f = 1 MHz

Ip=15mA;Vpg=10V;+Vga.g=4V Crg typ. 30 fF
Noise figure at Gg =2 mA/V

Ip=15mA; Vpg=10V;+Vgo.g =4V, f= 200 MHz F typ. 1,2 dB
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-103.

0,7m

(2)
d

type number marking
(3) 92 / 5imin__,
(3x)

J .
(4) 99 | o
l ' I | 4.8 ] 1,45 W5 T
max max.__max
bH £

81min

—|+1—0,24 max <+—— 6,8max —»!

- |12 max - 17,4 min

7275914
-2, 7max'e
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BF982

RATINGS

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

Drain-source voltage

Drain current (d.c. or average)
Gate 1 - source current

Gate 2 - source current

Total power dissipation up to Tamp = 75 °C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

mounted on the printed-circuit board (see Fig. 2)

Vps
)
tlg1-s
tlg2-s
Ptot
Tstg

Tj

Rthj-a

(1) Connection made by a strip or Cu wire.

Fig. 2 Single-sided 35 um Cu-clad epoxy fibre-glass printed-circuit board, thickness 1,5 mm. Tracks are
fully tin-lead plated. Board in horizontal position for Ry, measurement.

max.
max.
max.
max.
max.
—65 to + 150 °C
max.

2V

40 mA
10 mA
10 mA
225 mW

150 °C

335 K/W

Dimensions in mm
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Silicon n-channel dual gate MOS-FET

BF982

STATIC CHARACTERISTICS

Tamb = 25 °C

Gate cut-off currents
tVG1.s=7V:VG2s=Vps=0
tVG2.s=7ViVG1-s=Vps=0

Gate-source breakdown voltages
tlG1.ss = 10mA; VGa.5= Vps =0
tlG2-.ss = 10mA; VG1.5=Vps=0

Gate-source cut-off voltages
Ip=20uA; Vpg=10V;+VGgog=4V
Ip=20uA;Vpg=10V;Vg1.5=0

DYNAMIC CHARACTERISTICS

tlG1-ss
*1G2-ss

tV(BR)G1-SS
tV(BR)G2-SS

-V(P)G1-S
—V(P)G2-S

<
<

>
>

<
<

25 nA
25 nA

o 0
<<

<<

Measuring conditions (common source): Ip = 15mA; Vpg=10V;+Vga.s=4 V; Tamp =25 °C

Transfer admittance at f = 1 kHz Vs ’ZD- gg r’:g -—

Input capacitance at gate 1; f= 1 MHz Cig1-s typ. 4,0 pF

Input capacitance at gate 2; f = 1 MHz CigZ-s ‘typ. 1,7 pF

Feedback capacitance at f = 1 MHz Crs typ. 30 fF

Output capacitance at f = 1 MHz Cos typ. 2,0 pF

Noise figure at f = 200 MHz; Gg = 2 mS F typ. 1,2 dB -—
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BF989

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and

substrate interconnected. This MOS-FET tetrode is intended for use in u.h.f. applications in television
tuners. The device is also suitable for use in professional communication equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes between

gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current (peak value) Ipmy max. 30 mA
Total power dissipation up to Tymp =60 0C Piot max. 200 mW
Junction temperature Tj max. 150 °C
Transfer admittance at f = 1 kHz
Ip=7mA;Vpg=10V;+ Vgag=4V |Ves|  typ. 12 mS -
Feedback capacitance at f = 1 MHz
Ip=7mA;Vpg=10V;+Vgag=4V Crs  typ. 25 fF
Noise figure at Gg =2 mS -
Ip=7mA;Vpg=10V;+Vgog=4V; =800 MHz F typ. 2,8 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 30 BFO89 = M89
0,150 2.8 —IB
0,090 @
//\ : (4] [=[o2®@]A]8] (2)
d
Z e
|
(1) t T (3) 92
10° ~ ‘"n?&1x 1,Ta 2,5 (4191 '
max 1,2 max LPH‘-
/\ \ 10° ‘
e * N
\ 12
\\/ " i s, b
« 11 o ., L_ _J (1)
méx" 30° 0 aal 0 o z.a‘ g teloa@lale]
max wP =01 =01
|<———>|
7285014.6
-—
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also So/dering recommendations.
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BF989

RATINGS

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

Drain-source voltage Vps max. 20 V
Drain current (d.c. or average) Ip max. 20 mA
Drain current (peak value) Ipm max. 30 mA
Gate 1 - source current tlg1.8 max. 10 mA
Gate 2 - source current tlgos max. 10 mA
Total power dissipation up to Tymp = 60 °C* Piot max. 200 mW
Storage temperature Tstg —65 to + 150 OC
Junction temperature T; max. 150 °C

THERMAL RESISTANCE
From junction to ambient in free air* Rihj-a = 460 K/W

STATIC CHARACTERISTICS
Tamb = 25 9C unless otherwise specified
Gate cut-off currents

+VGE1.6=5V;VGga5=Vps=0 t1G51.88 < 50 nA

+VG2.s=5V;Vg1s=Vpsg=0 +152.55 < 50 nA
Drain current

Vps=10V;VG1.g=0;+VGag=4V;Tj=250C Ipss 21020 mA
Gate-source breakdown voltages

*1G1.ss=10mA; VGa.g = Vpg =0 * V(BR)G1-SS 61020 V

t1G2.55s=10mA; Vg1.5=Vpg=0 * V(BR)G2-SS 6120 V
Gate-source cut-off voltages

Ip=20uA;Vpg=10V;+Vgog=4V -V(P)G1-S < 2,7V

Ip=20pA;Vpg=10V;Vg1.s=0 -V(P)G2-S < 2,7V

DYNAMIC CHARACTERISTICS
Measuring conditions (common source): Ip =7 mA; Vpg=10V; +Vga.g=4 V; Tamp =25 °C

f _ > 9,56 mS
— Transfer admittance at f = 1 kHz [vts | typ. 12 mS
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 1,8 pF
Input capacitance at gate 2; f = 1 MHz CigZ-s typ. 1,0 pF
Feedback capacitance at f =1 MHz Crs typ. 25 fF
Output capacitance at f = 1 MHz Cos typ. 0,9 pF
— Noise figure at Gg =2 mS

f =200 MHz F typ. 1,6 dB

f =800 MHz F typ. 2,8 dB

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.
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BF990

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate
interconnected, intended for u.h.f. applications, such as u.h.f. television tuners and professional commu-
nication equipment.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 18 V
Drain current (average) ID(AV) max. 30 mA
Total power dissipation up to Ty = 60 ©C Ptot max. 200 mW
Junction temperature Tj max. 150 ©C
Transfer admittance at f = 1 kHz

Ip=10mA;Vpg=10V;+VgGog=4V lyfs! typ. 19 mS -
Feedback capacitance at f =1 MHz

ID=10mA;Vpg=10V;+Vgog=4V Crs typ. 25 fF
Noise figure at optimum source admittance

Ip=10mA;Vpg=10V;+Vgo.g=4V; =800 MHz F typ. 2,8 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. BF990 = M90

3,0

0,150 2,8 >—.
\9,090 I B
I~ —k @ EbEkE o

d
HY P
1) T H (3) 9 I
o |l<_ 01 . ' T 2
o max 1,4 2,5 (4) 91 u
\ 1,2 max
— 10°
¥ f /’ max 1 —»>H
12
I | s, b
1 & — — (1
I I | —{@loa@[ale]
0,88 0,48
max =P -0 =01
7 —
7285014.6 e
TOP VIEW

(1) Also available in 0,1 — 0,2 mm version.

See also Soldering recommendations.
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BF990

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source vc;ltage Vps
Drain current (average) ID(AV)
Gate 1 source current tlg1s
Gate 2 source current tlg2s
Total power dissipation up to Tamp =60 9C* Piot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient in free air* Rthja

7288768

200

Ptot max
(mw) \

100
\

0 100 200

Tamb (°C)

Fig. 2 Power derating curve.

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm.

max. 18
max. 30
max. 10
max. 10
max. 200
—65 to + 150
max. 150
= 460

mA
mA
mA
mwW
oC
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF990

STATIC CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Gate cut-off currents

gate 1;

tVG15=7V;Vgas5=Vps=0

gate 2;

tVG25=7V;VGg1s=Vps=0
Gate-source breakdown voltages

gate 1;

t1G1ss=10mA;VGo5=Vpg=0

gate 2;

t1goss=10mA;VGg15=Vpg=0
Gate-source cut-off voltages

gate 1;

Ip =20 pA;Vpg =10 V;+VGog=4V

gate 2;

Ip =20 vA;Vpg=10V;Vg15=0

DYNAMIC CHARACTERISTICS

tlGg1ss

t1g2ss

+ V(BR)G1-SS

+ V(BR)G2-SS

-V{PIG1-S

—V(P)G2-S

<

<

>

>

25 nA

25 nA

8V

8V

13V

11V

Measuring conditions (common source): Ip =10 mA; Vpng =10 V; + VG2.5 =4 V; Tamp =25 °C

Transfer admittance at f = 1 kHz lyfs! =z L
typ. 19 mS

Input capacitance at gate 1;f =1 MHz Cig1-s typ. 3 pF

Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 2,6 pF -

Feedback capacitance at f = 1 MHz Crs typ. 25 fF

Output capacitance at f = 1 MHz Cos typ. 1,2 pF

Noise figure at f = 800 MHz; Gg =5 mS F typ. 2,8 dB -
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BF991

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and

substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f.
television tuners and f.m. tuners. The device is also suitable for use in professional communication

equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes between

gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vpg max. 20V
Drain current Ip max. 20 mA
Total power dissipation up to Tamp = 60 oC Ptot max. 200 mW
Junction temperature Tj max. 150 °C
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=10V;+Vgo.g=4V |vis|  typ. 14 mS -
Feedback capacitance at f =1 MHz
Ip=10mA;Vpg=10V;+Vgo.g=4V Crs typ. 20 fF
Noise figure at optimum source admittance
Ip=10mA;Vpg=10V;+Vgo.g=4V; f=200 MHz F typ. 0,7 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 3,0 BF991 = M91
9 0,150 2,8 B 9
0,090
"y e—— 11 9] —>
~ K & Ehe@lal] .
4 © i “
o Al 04 7 f (3) 92 |
rg\gx max 1.4 25 (4) 91 I
/ 1,2 max
L |0 |
ﬁ \ f max —— —’H
1 2
11 s ' } | sb
~max T 30° Pl A EY EY M
max =P -0, " =01
i
7285014.6 Proa—
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also Soldering recommendations.
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BFO91

RATINGS

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

Drain-source voltage

Drain current (d.c. or average)

Drain current (peak value)

Gate 1 - source current

Gate 2 - source current

Total power dissipatioh up to Tgmp =60 °C*
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air*

STATIC CHARACTERISTICS

Tamb = 25 OC unless otherwise specified

Gate cut-off currents
tVG1s=5V:Vgas=Vps=0
+VG2.5=5V:VG1.5=Vps=0

Drain current
Vps=10V;VGg1.s=0;+VgGas=4V;Tj=250°C

Gate-source breakdown voltages
*1G1.ss=10mA; Vgo.s=Vpg=0
t1G2.ss=10mA; Vg1.s=Vpg=0

Gate-source cut-off voltages
Ip=20uA;Vpg=10V;+VgGog=4V
Ip =20 uA; Vpg=10V;Vg1.5=0

DYNAMIC CHARACTERISTICS

Vps
Ip

Ipm
tlg1s
tlg2-s
Ptot

t1G1-ss
t1G2-ss

IDss

+ V(BR)G1-SS
t V(BR)G2-SS

-V(P)G1-S
-V(p)G2-S

max. 20
max. 20
max. 30
max. 10
max. 10
max. 200
—65 to + 150
max. 150
= 460
< 50
< 50

4t025
> 6
> 6
< 25
< 2,5

\Y
mA
mA
mA
mA
mW
oC
oC

K/w

nA

<<

Measuring conditions (common source): Ip =10 mA; Vpg=10V;+Vgo.s=4V; Tymp =25 °C

—®  Transfer admittance at f = 1 kHz |yfs | t>yp :2 ::g
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 2,1 pF
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,0 pF
Feedback capacitance at f = 1 MHz Crs typ. 20 fF
Output capacitance at f = 1 MHz / Cos typ. 1,1 pF
— Noise figure /
f= 100 MHz; Gg = 1 mS / F A A
f = 200 MHz; Gg = 2 mS F w0
—*  Transducer gain **
f=100 MHz; Gg=1mS; G|_ =05 mS Gyr typ. 29 dB
f=200 MHz; Gg =2 mS; G_=0,6mS Gir typ. 26 dB
*  Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.
** Crystal mounted in a SOT-103 envelope.
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BF992

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f.
television tuners, FM tuners with a 12 volt supply voltage. The device is also suitable for use in profess-
ional communication equipment.

The device is protected against excessive input voltage surges by integrated back-to-back diodes between
gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20 V
Drain current Ip max. 40 mA
Total power dissipation up to Tymp =60 °C Piot max. 200 mW
Junction temperature Tj max. 150 °C
Transfer admittance at f = 1 kHz
Ip=15mA;Vpg=10V;+Vga.g5=4V |yfs| typ. 25 mS -—
Feedback capacitance at f = 1 MHz
Ip=15mA;Vpg=10V;+Vgo.g=4V Crg typ. 30 fF
Noise figure at Gg =2 mS
Ip=16mA;Vpg=10V;+Vga.g=4V; f=200 MHz F typ. 1,2 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 3,0 BF992 = M92
0,150 2,8 B
0,090
N - 1 —
I~ & G (Elz@lkle .
|0 Ch "
10° |l 0a™ 5 ! f (3 9 |
max max 11,‘2+ nfb;( (4) 91 I
— \ g0 \
\ \ ’ max AR s_N_i
1 2
' I s, b
1,1 _,[\/ — — ,.J - (n
max - 30° 0 eal 0 o 48’ o @fo1®]ale]
max =01 =01
|<—————|
7285014.6 P
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also Soldering recommendations.
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BF992

RATINGS

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

Drain-source voltage Vps max. 20 v
Drain current (d.c. or average) Ip max. 40 mA
Gate 1 - source current tlg1s max. 10 mA
Gate 2 - source current tlg2.s max. 10 mA
Total power dissipation up to Tapp = 60 °C* Piot max. 200 mW
Storage temperature Tstg —65 to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient in free air* Rthj-a = 460 K/W

STATIC CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Gate cut-off currents

+VG1.8=7V:Vg2.5=Vpg=0 tlG1-88 < 25 nA

£VG2.8=7V;Vg1.s=Vpg=0 t1G2-ss < 25 nA
Gate-source breakdown voltages .

tlg1-55=10mA; VGga.5=Vps =0 *V(BR)G1-SS > 8 Vv

t1G2.ss=10mA; Vg1.5=Vps=0 *V(BR)G2SS >~ 8V
Gate-source cut-off voltages

Ip=20uA;Vpg=10V;+Vgog=4V ~V(P)G1-S 02t 13V

Ip=20upA;Vpg=10V;Vg1.5=0 -V(P)G2-S 02to 1,1V

DYNAMIC CHARACTERISTICS
Measuring conditions (common source): Ip =15 mA; Vpg=10V;+Vg2.5=4 V; Tamp = 25 °C

— : - > 20 mS
Transfer admittance at f = 1 kHz nysl Vo, 25 ms
Input capacitance at gate 1; f= 1 MHz C,-g1.s typ. 4 pF
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,7 pF
Feedback capacitance at f = 1 MHz Crs ‘gp. 4318 ;E
Output capacitance at f = 1 MHz Cos typ. 2 pF

— Noise figure at f = 200 MHz; Gg =2 mS F typ. 1,2 dB

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.
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BF994

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate
interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television tuners and
professional communication equipment.
This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current (average) ID(AV) max. 30 mA
Total power dissipation up to Tymp, =60 °C Piot max. 200 mW
Junction temperature Tj max. 150 ©C
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=15V;+Vgog=4V lygs! typ. 17 mS -
Feedback capacitance at f =1 MHz
Ip=10mA;Vps=15V;+Vgog=4V Crs typ. 25 fF
Noise figure at optimum source admittance
Ip=10mA;Vpg=15V;+Vgo.g =4 V;f =200 MHz F typ. 16 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 2.0 BF994 = M94
0,150 28 B
0,090
' ~—[15] —=
I~ el [ [Eb2@lale] N
1 h d
o™ : ! 4 (3) 92 I
max 1,4 25 (4) 99 )
1,2 max L’
\ 400 |
§ max —>H
1 2
S 1 l ! s, b
: — |l | - {efoi@lals] (0
30 088_2 048_0
max PP =01 =01
17—
7285014.6 -
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also Soldering recommendations.
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BF994

RATINGS

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

Drain-source voltage
Drain current (average)
Gate 1 source current
Gate 2 source current

Total power dissipation up to Tamp =60 0C*

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air*

Vps
ID(AV)
tlGg1s
tlgas
Piot
Tstg

Tj

Rthj-a

7288768

200

Ptot max

{mW)

)/

100

100 Tamb (°C)

Fig. 2 Power derating curve.

200

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.

max. 20
max. 30
max. 10
max. 10
max. 200
—65 to + 150
max. 150
= 460

\Y
mA
mA
mA
mW
oC
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF994

STATIC CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Gate cut-off currents
gate 1;
tVG15=5V;VG25=Vps=0
gate 2;
tVG25=5V;VG15=Vps=0
Gate-source breakdown voltages
gate 1;
t1G155=10mA;VGgos=Vpg=0
gate 2;
+1G2.65=10mA;Vg1.5=Vpg =0
Gate-source cut-off voltages
gate 1;
Ip=20upA;Vpg=15V;+Vgog=4V
gate 2;
Ip=20uA;Vps=15V;Vg1.5=0
Drain-source cut-off voltage
Vps=156V;Vgo.5=4V

DYNAMIC CHARACTERISTCS

t1Gg1-8s

+1G2-8s

* V(BR)G1-SS

* V(BR)G2-SS

-V(p)G1S
-V{P)G2s

Ipss

50

50

6 to 20

6 to 20

2,5
2,0

2to20

nA

nA

mA

Measuring conditions (common source): Ip =10 mA; Vpg =15 V;+Vgo.g =4 V; Tymp =25 °C

. _ > 15 mS -—
Transfer admittance at f = 1 kHz lygs! typ. 17 mS
Input capacitance at gate 1;f =1 MHz Cig1-s typ. 25 pF
Input capacitance at gate 2; f =1 MHz Cig2-s typ. 1,2 pF
Feedback capacitance at f =1 MHz Cys typ. 25 fF
Output capacitance at f = 1 MHz Cos typ. 1,0 pF
. _ . - typ. 15 dB
Noise figure at f = 200 MHz; Gg =2 mS F < 28 dB -—
Power gain at Gg =2 mS -
G =0,5mS, f =200 MHz Gp typ. 25 dB
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BF996

SILICON N-CHANNEL DUAL GATE MOS-FET

Depletion type field-effect transistor in a plastic microminiature envelope, with source and substrate
interconnected, intended for u.h.f. applications, such as television tuners and professional communi-
cation equipment.
This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 20V
Drain current (average) ID(AV) max. 30 mA
Total power dissipation up to Tamp =60 °C Ptot max. 200 mW
Junction temperature Tj max. 150 ©°C
Transfer admittance at f = 1 kHz
Ip=10mA;Vpg=15V;+Vgo.g=4V lyssl typ. 17 mS -
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=15V;+Vgog=4V Crs typ. 25 fF
Noise figure at optimum source admittance
Ip=10mA;Vpg=10V;+Vgo.g=4V;f=2800 MHz F typ. 28 dB
Ip=10mA;Vpg=15V;+Vgog=4V;f=200 MHz F typ. 1,5 dB
MECHANICAL DATA Dimensions in mm Marking code
Fig. 1 SOT-143. 3,0 BF996 = M96
0,150 2,8 B
0,090 @
Va T @m =be@lale] N
A 3 d
10° 01" | : ! (3) 9 I
Rl g wedlo
— /\‘_ 10° ‘ )
X I max il L pH
1 2
11 ¥ I ’ "
- 'y3! —] | -— 1
max  30° 088 O 628 0 [&oa®@[a]8] m
max E -0, =01
I‘___.I
7285014.6
-
TOP VIEW
(1) Also available in 0,1 — 0,2 mm version.
See also Soldering recommendations.
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BF996

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Drain-source voltage Vps
Drain current (average) ID(AV)
Gate 1 source current tlg1s
Gate 2 source current tlg2-s
Total power dissipation up to Tymp =60 °C* Piot
Storage temperature Tstg
Junction temperature T;
THERMAL RESISTANCE
From junction to ambient in free air* Rthj-a
7288768
200
Ptot max
(mwW)
100
\
0
0 200

Tamb (°C)

Fig. 2 Power derating curve.

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.

max. 20
max. 30
max. 10
max. 10
max. 200
—65 to + 150
max. 150
= 460

\%
mA
mA
mA
mW
oC
oC

K/W
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Silicon n-channel dual gate MOS-FET

BF996

STATIC CHARACTERISTICS
Tamb = 25 OC unless otherwise specified
Gate cut-off currents
gate 1;
tVG15=5V;VG2s5=Vps=0
gate 2;
+VG2.5=5V:Vg15=Vps=0
Gate-source breakdown voltages
gate 1;
t1G185=10mA; VGo.s=Vpg=0
gate 2;
*+1G285=10mA;VGg1.5=Vps=0
Gate-source cut-off voltages
gate 1;
Ip=20 uA;Vpg=15V;+Vgog=4V
gate 2;
Ip=20 pA;Vpg=15V;Vg15=0
Drain-source cut-off voltage
Vps=15V;Vgog=4V

DYNAMIC CHARACTERISTICS

t1Gg1.ss

t1g2.ss

* V(BR)G1-SS

+ V(BR)G2-SS

=V(P)G1S
—V(P)G2-S

IDSs

< 50
< 50
6 to 20
6 to 20
< 2,5
< 2,0
2t020

nA

nA

mA

Measuring conditions (common source): Ip =10 mA; Vpg=15V;+Vgo.g=4 V; Tamp =25 °C

. _ > 15 mS
Transfer admittance at f = 1 kHz lyfs! typ. 17 mS -~
input capacitance at gate 1;f =1 MHz Cig1—s typ. 2,2 pF
Input capacitance at gate 2; f = 1 MHz Cigg,s typ. 1,1 pF
Feedback capacitance at f = 1 MHz Crs typ. 25 fF
Output capacitance at f = 1 MHz Cos typ. 08 pF
Noise figure
at Gg =2 mS, f = 200 MHz F typ. 156 dB -
Gg = 2 mS, f = 800 MH F typ.  28.d8
atbg=2ms, = z < 39 dB
Power gain
Gg=2mS, G =0,5mS, f=200 MHz Gp typ. 25 dB -
Gg=2mS, G_=1,0mS, f =800 MHz Gp typ. 18 dB
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BFR29

N-CHANNEL INSULATED GATE MOS-FET

Depletion type fieid-effect transistor in a TO-72 metal envelope with the substrate connected to the case.

It is intended for linear applications in the audio as well as the i.f. and v.h.f. frequency region, and in
cases where high input impedance, low gate leakage currents and low noise figures are of importance.

QUICK REFERENCE DATA

Drain-substrate voltage VpB max. 30 V
Gate-substrate voltage (continuous) tVgg max. 10V
Drain current
Vps=15V;Vgs=0 Ipss 10to 40 mA
Transfer admittance
Ip=5mA; Vpg=15V; f=1kHz | Yis| > 6 mS -—
Feedback capacitance
Ip=5mA;Vpg=15V;f=1MHz Crg < 0,7 pF
Noise figure at f = 200 MHz
Ip=56mA;Vpg=15V; Tymp =25 °C
Gg = 1mS; Bs = Bggpt F < 5 dB -
Equivalent noise voltage at f= 1 kHz
Ip=5mA; Vpg =15 V; Tymp = 25 °C VoNB  typ. 100 nVA/Hz
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.
d
Y 10,51
b 48 *mux
9 max
s v
‘+n§§x.>'<~— 12,7min ——1 72604131
(1) = substrate (b) connected to case
Accessories: 56246 (distance disc).
Note
To safeguard the gates against damage due to accumulation of static charge during transport or hand-
ling, the leads are encircled by a ring of conductive rubber which should be removed just after the
transistor is soldered into the circuit.
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BFR29

RATINGS

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

Drain-substrate voltage

Source-substrate voltage

Gate-substrate voltage (continuous)

Repetitive peak gate to all other terminals voltage
Vgg = Vpg =0; f> 100 Hz

Drain current (d.c.)

Drain current (peak value) tp = 20ms; § =0,1

Total power dissipation up to Tymp = 26 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient in free air

VpB
VsB
i'VGB

VG-N

D

Ibm
Ptot
Tstg

Rtk j-a

max. 30
max. 30
max. 10
~max. 15
min. —-15
max. 20
max. 50
max. 200
—65 to + 125
max. 125
= 500

K/W
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N-channel insulated gate MOS-FET BFR29

CHARACTERISTICS Tj=25 OC unless otherwise specified
Gate currents; Vg = 0
-Vgs =10 V; Vpg =0 -1gss < 10 pA
Vgs =10V; Vps =0 1gss < 10 pA
~VGs = 10 V; Vpg = 0; Tj = 125°C ~1Gss < 200 pA
Vgs = 10 V; Vpg = 0; Tj =125 oc Igss < 200 pA
Bulk currents; Vg =0
-Vgp=30V;Is =0 ~IBpo < 10 pA
-Vgg=30V;Ip =0 -IBSO < 10 pA
Drain current
Vps =15V; Vgs =0 Ipss 10to 40 mA
Gate-source voltage
Ip =100 nA; VDS =15V -Vas 0.5t0 3,5 V
Gate-source cut -off voltage
Ip=100nA ; Vpg =15V —V(P)GS < 4 vV
y parameters T, . =25 °c
Ip= S5mA;Vpg =15V
Transfer admittance at f =1 kHz Vs | > 6 mS -
Output admittance atf=1kHz [Yos| < 0.4 mS
Input capacitance at f =1 MHz Cis < 5 pF
Feedback capacitance at f = 1 MHz Cys < 0.7 pF
Output capacitance at f =1 MHz Cos < 3 pF
Noise figure at f = 200 MHz T,y = 25 °C
IpD=5mA; Vps =15V
Gg = 1 mS; Bg = Bgopt F < 5 dB -
. : )
Equivalent noise voltage T, =25"C B
Ip =5mA; Vps = 15 V; £ = 120 Hz Vn/VB  typ. 300 nv/VHz
f= 1KkHz Vo/VB  typ. 100 nv/VHz
f= 10 kHz Vo/VB  typ. 35 nv/VHz
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BFR29

20 7262279
3 Vas=0 ID7d -
BS
g b Tamp=25°C ,):.0?’\‘ -
Ip typ. values \No?
(mA) ] N AT
Vps=15V ]
15 VBS=0 . l / ‘/'
Tamp=25°C - —
/ -0 =
] ] ]
10
|
”
AV A
—
5 I -
/
RV
o ]
7 =1
0 -t
-5 Vgg (V) -2.5 0 5 10 15 VpsiV) 20
20 7262278
d : ! -
KN
L | 4 7
(mA) A4 Y
Vo =15V AQ, A ,/ £
15 g0 ARy / )
Tamb = 25°C y, S/ ¥ 4
typical values / /, ',;)/ 7
) VARD4NY4
/ pd pd '/6*
10 v /, / . ‘
yAN4RD 4 /
FADAD ARV ARDADAEE>d
4 // / ,/ ,//
A L/ N
pd r pd 7 "
> A A
.
// o // o W d
” o l/ //
B 1 L=t - L~
-25 -2 -15 -1 -0.5 0 VgslV) 05
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N-channel insulated gate MOS-FET BFR29

7262210

Y T T 11
\ LI
typical values| | |
20 \ Vps =15V
Ip
(mA) =T
15
\
Vgs=+0.5V
10 g
oV
—
N |
N <0.5V—+—
5 A, -
|
~ T —— I\
™ 1.5V
!
0 |
0 50 100 Tj (°C) 150
1 7262207
—— 7262208 5 TTTT]
111 TTTTT
Vos=15V - Vos =15V
400 - - =
|Yos| |l_{Vgs=0 Vel _—Jreik:')l
Yosl L1 #-1kHz / (mavIFT]L 2
(a1, , - 25°¢ 4 ] Tamb=25°C ——
e
300 y 10 T typ
typ
//
200
/
5
/
100
4 7
/ 1
4
/
0 0
0 10 20 Ip(mA) 30 0 10 I (mA) 20
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BFR29

bI5
(mA|V)

10

107"

3 7262075
10 7
VA
9is
(pA/V) //
/IS
102
7
A
4
pd
/
/bis
/1
10 /
’l
ra
y4
-7 typical values [
Ip=5mA n
74 Vps =15V |
4 Tamb = 25°C 1]
. R
10 102 £ (MHz)  10°
15 7262072
typical values
9¢s Ip=5mA ay
~bgs Vpg=15V
(mA/V) Tamb=25°C [T
10
gfs
5
..bfsl
o i
10 102 f (MHz)  10°

10¢ et 1
typical values [T]
Ip=5mA HH _
brs Vps=15V HCrs
(pA/V) Tamb=25°C | PF)
103 v 1
-Cr A
/
Wb,s
A
Y A
102 ,/ 107"
/

10 107
10 102 f (MHz) 103
103 7262074 10
9os 4 bos
(pA/V) /1 1/ (mA[V)

b/ |
_
102 ° 1
y4
10 107"
typical values
ID=5mA +1
VDS=15V
Tamb=25°C i
1 I l I I H 102
10 102 f (MHz) 103

1240 September 197IW (



N-channel insulated gate MOS-FET BFR29

7262209 7262225
T T 171 R N S
| l l | ] typical values| | |
typical values Tamb = 25°C
06 Tamb= 25°C b =y
“Crs AN Cis TN Ll
(pF) ™ (pF ) N iyt
NG p AN 5V
N \ //15V‘
0.5 3
\_/
(Vo5 =5V \
AN
N
0.4 ~] < 2
15V
0.3 1
0.2 0
+25 0 -2.5 Vgs(V) -5 +25 0 -2.5 VgglV) -5
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BFR84

SILICON N-CHANNEL DUAL IG-MOS-FET

Depletion type field-effect transistor in a TO-72 metal envelope with source and substrate connected to
the case, intended for a wide range of v.h.f. applications, such as v.h.f. television tuners, f.m. tuners, as
well as for applications in communication, instrumentation and control.

This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back
diodes between gates and source.

The tetrode configuration, a series arrangement of two gate controlled channels, offers:

a) very low feedback capacitance providing the possibility of more than 40 dB gain control in r.f.
amplifiers requiring negligible a.g.c. power.

b) excellent signal handling capability over the entire gain control range.

c) iow noise figure combined with high gain.

QUICK REFERENCE DATA

Drain-source voltage ) Vps max. 20 Vv
Drain current Ip max. 50 mA
Total power dissipation up to Tymp =25 °C Piot max. 300 mw
Junction temperature Tj max. 175 oC
Transfer admittance at f = 1 kHz
Ip=10mA;Vps=10V;+Vgo_g=4V ‘yfsl typ. 15 mS -—
Feedback capacitance at f = 1 MHz
Ip=10mA;Vpg=10V;+Vgo_g=4V Crs typ. 30 fF
Noise figure at optimum source admittance
Ip=10mA;Vpg=10V;+Vgy_g=4V
Gg=1,2mS; —Bg=5,7mS; f = 200 MHz F typ. 2,3 dB -
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.
Source and substrate connected to the case.
2 116
(d) max < 45° *;
ANEL !
9, _
A Yo,51
(23) 92 : \/ 48 ’I’T‘IQX
(4) 91 117 max
max v
_’H s L_n?gx_,[‘ 12,7min »| 72731561
s,b max
(1)
Accessories: 56246 (distance disc).
243
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BFR84

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

Drain-source voltage

Drain current (d.c. or average)
Drain current (peak value)
Gate l-source current

Gate 2-source current

Total power dissipation up to Tamb = 25 °C

Storage temperature

Junction temperature

THERMAL RESISTANCE

—» From junction to ambient in free air

Vps

Ip
IpMm
tlg1-s
*1G2-S

Prot

Tstg

Rth j-a

max. 20
max. 50
max. 100
max. 10
max. 10
max. 300
=65 to -+ 175
max. 175
= 0,5

A%

PEER

oC

K/mwW
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Silicon N-channel dual 1G-MOS-FET BFR84

STATIC CHARACTERISTICS Tamb = 25 °C unless otherwise specified
Gate cut-off currents
tVG1-5 =5 Vi VG2-5 = Vpg = 0 +1G1-8S < 10 nA
tVG1-s =5 V; VG2-5 = Vpg = 0; Tj = 150 °C tIG1-ss < 10 pA
tVG2-§=5V;VG1-s =Vps =0 *1G2-s5 < 10 nA
tVG2-s =5 V; Vg1-s = Vpg = 0; Tj = 150 oC *13z9-SS < 10 pA
Gate-source breakdown voltages
tIg1-gs = 0,1 mA; Vgg_g = Vpg = 0 tV@R)G1-8§ 6,0t020 V
+Igg-g5 = 0,1 mA; Vg .g = Vpg = 0 tV@ER)G2-5s  6,0t020 V
Drain current
Vpg = 10 Vi Vg1.g = 0;+Vga.g = 4 V Inss 20t0 55 mA 1)
Gate l-source voltage
Ip = 10 mA; Vpg = 10 V; + Vg = 4 V V1.5 0,6t02,1 V
Gate-source cut-off voltages
ID=10pA ; Vps = 10 V; +Vga-s =4V -V(P)G1-s 1,5t0 3,8 V
Ip=10pA ; Vpg =10V;Vgi-s =0 -V(p)G2-s 1,5t0 3,4 V

1y Measured under pulse conditions.
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BFR84

DYNAMIC CHARACTERISTICS
Measuring conditions (common source): I = 10 mA; Vg = 10 V; +Vgo.g = 4 V; Tayp = 25 °C
> 12 mS

—* Transfer admittance at f = 1 kHz | Vis | typ. 15 mS
Input capacitance at f = 1 MHz : Cig typ. 5,5 pF
Feedback capacitance at f = 1 MHz Crs typ. 30 fF
Qutput capacitance at f = 1 MHz Cos typ. 3,5 pF

Noise figure at optimum source admittance

—  Gg=0,95mS; —Bg = 5,0 mS; f = 100 MHz F typ. 1,9 dB
—>  Gg=1,220mS; —Bg =5,7 mS; f = 200 MHz P w20
Cross modulation at f = 200 MHz
Wanted signal at f, = 197,5 MHz
Unwanted signal at fipt = 202, 5 MHz
Interference voltage at gj for K = 1% Vint typ. 100 mv 1)

1) Cross modulation is defined here as the voltage at g] of an unwanted signal with 80%
modulation depth, giving 0, 8% modulation depth on the wanted signal (a.m. definition).
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Silicon N-channel dual IG-MOS-FET

BFR84

72677751

40
Vpg =10V typ. values
Ip +Vgpog = 4V +Vggog = 4V
(mA) Tamp =25 °C Tamp =25°C
30 Vor-s=0
/ 2
AN
/‘ N Ptot max
“Vo1-s= 05V N\
/ |~ N
20 -
/ // /
/
typ 1,0V
/P
10 / '/
/ / 1,5V
|
Pl |
d 20V
— l
0—3 =2 -1 5 10 15
Vei-s (V) . Vos (V)
AO 72677744
typ. values
Ip | vpg=10V
mA) | T, =25C
+2V +15V
30 >
Voo-s = +4V, prat — sl
/ ,/ —tT""1
/[ NA —
// A +05V]
7
20 /4 -
" 0
/ Pt
/4% —T"
/AP -05V
10 4/ |
‘/ v _— |
-1V
= I
=15V
o d L]
-3 -2 -1 1 2 Vgr-s (V) 3

August 1975
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BFR84

0 5 Gs (mA/V) qg
‘|02 7267767.1 o
[Yes|
(mA7/V)
typ - /:_\“\
10 ] H e
2 -5 ] Y
/ AN \[ TV
/ (ST 1]
N Nraw ]
== ST ST
j=:: = F=23dB{]
f SEAEXARARSAVEYEE
i = ek L T30 dB 4
— ~+35dB
= 4,0dB 1+
-10 =45 dB 1]
[ Vps =10V typ. values 5.0dB -4
107 ¥ Vg1-g adjusted 5 f =200 MHz
for Ip=10mA S 1Ip=10mA
[ at +Vgpog = 4V (mA/V) v, =10V
f=1kHz +VGZ—S = on
Tamb =25 € Tamb =25 C
10_32 5 0 5 15 72677731

" Vopes (V) ) N
circles of constant noise figure
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BS107

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for
use as line current interuptor in telephone sets and for application in relay, high-speed and line-trans-

former drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching.

@ No secondary breakdown.

QUICK REFERENCE DATA

Drain-source voltage

Gate-source voltage

Drain current (d.c.)

Total power dissipation up to T¢ = 25 0C
Junction temperature

Drain-source ON-resistance
VGs=26V;Ip=20mA

Vps
VaGs
]
Ptot
Tj

RDSon

max.
max.
max.

max.

max.

200 V
15 V
120 mA
500 mW
150 °oC

28 Q

MECHANICAL DATA
Fig. 1 TO-92 variant.

Dimensions in mm

d
-1
k - , 040 -
9~ * min
—J ]
S
< 5,2max —je—— 12,7min ———»
] 1i 0,49
T * max
— ]
" ]
i 72709942
diameter within 2,5max
is uncontrolled - -
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BS107

RATINGS

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

Drain-source voltage
Drain-gate voltage
Gate-source voltage
Drain current (d.c.)

Total power dissipation up to
Te=250C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
VGs=0;Ip =100 uA

Gate-source leakage current
Vgs=15V;Vps=0

Drain cut-off current
Vps=130V;Vgs=0
Vps= 70V;Vgs=0,2V

Drain-source ON-resistance
VGs=26V;Ip=20mA

Vpss
VDGSs
VaGs
ID

Ptot

Tstg
T]

Rth ja

V(BR)DS

1GSoff

Ipss
IDSX

DSon

max. 200 V
max. 200 V
max. 15 V
max. 120 mA
max. 500 mW
—55 to +150 °C
max. 150 °oC
= 150 K/W
> 200 V
< 10 nA
< 30 nA
< 1 uA
typ. 15 Q
< 28 Q

250
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BS170 |

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for
use in relay, high-speed and line-transformer drivers.

Features:

® Very low Rpson.

® Direct interface to C-MOS,
® High-speed switching.

® No secondary breakdown.

QUICK REFERENCE DATA

TTL, etc.

Drain-source voltage Vps max. 60 V
Gate-source voltage VGs max. 15V
Drain current (d.c.) ID max. 500 mA
Total power dissipation up to
Tamb =25°C Ptot max. 830 mW =—
Junction temperature Tj max. 150 ©oC
Drain-source ON-resistance
Vgs=10V;Ip =200 mA RDSon max. 5 Q
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
d
-1
1
& 3 S
9
_l S  H
s
<— 52max —»|e— — 12,7min —
] ] ' 0,49
T * max
i ]
p——r ]
' 72709942
diameter within 2,5max
-

is uncontrolled
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BS170

max.
max.
max.

max.

max.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Drain-gate voltage VDG
Gate-source voltage VGs
— Drain current (d.c.)at T, = 25 °C D
Total power dissipation up to .
—  Tamb=25°C Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient Rth j-a

CHARACTERISTICS
Tj = 25 0C unless otherwise specified
— Drain-source breakdown voltage

VGs =0; Ip = 100 pA V(BR)DS
Gate threshold voltage

VGs=VDps; ID=1mA VGSi(th)
Gate-source leakage current ]

VGs=15V;Vps=0 1GSoff
Drain cut-off current

Vps=25V;Vgs=0 IDSsS
Drain-source ON-resistance *

Vgs=10V;Ip =200 mA rDSon

Forward transconductance *
Vps=10V;Ip =200 mA; Ofs
— f=1kHz

—» Capacitances at f= 1 MHz

Vps=10V;VGs=0 Ciss
Cos
Crs
Switching times at Ip = 200 mA
Ip=200mA;Vpg=50V; ton
—
VGg=0to 10V toff

*tp=80/.ts;8=0,01.

typ.

typ.

typ.
typ.

typ.
typ.

typ.

60
60
15
500

830
—55 to +150

150

150

60
90

0,8
30

10
05

3,6
5,0

200

25
22

10

10

mA

mW
oC
oc

K/W

mS

pF
pF
pF

ns
ns
ns
ns
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BSD10
BSD12

MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS

Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel depletion mode type.
The transistor is sealed in a TO-72 envelope and features a low ON-resistance and low capacitances.
The transistor is protected against excessive input voltages by integrated back-to-back diodes between
gate and substrate.

Applications:

@ analog and/or digital switch

® switch driver

® convertor

® chopper

QUICK REFERENCE DATA

Drain-source voltage Vps max.
Gate-source voltage VGs max.
Drain current (d.c.) Ip max.
Total power dissipation up to

Tamb = 25 °C (free air) Piot max. 275 mwW
Junction temperature Tj max. 125 oC
Drain-source ON-resistance

Vgs=10V;Vgg=0;ip=1mA Rpson < 30 Q
Feedback capacitance

Vgg=VBs=-5V;

Vpg=10V;f=1MHz Crss typ. 0,6 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.

d o
l.u b A v 0,51
g I s 48 Amax
L} max
He v
(2) ' f
-53 T
“max™ < 12,7min 7275999>

(1) Substrate (b) connected to case.
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BSD10
BSD12

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

BSD10 |BSD12

Drain-source voltage Vps max. 10 20 V
Source-drain voltage Vsp - max. 10 20 V
Drain-substrate voltage VpB max. 15 25 V
Source-substrate voltage Vs max. 15 25 V
Gate-substrate voltage VGB max. i:g 112 x
Gate-source voltage VaGs max. i;g 14118 g
Drain current (d.c.) Ip max. 50 mA
Total power dissipation up to

Tamb = 25 OC in free air Piot max. 275 mwW
Storage temperature Tstg —65to +150 ©C
Junction temperature Tj max. 125 oC

THERMAL RESISTANCE
From junction to ambient Rth j-a = 360 K/W

CHARACTERISTICS

Tamb = 25 ©C unless otherwise specified

X BSD10 |BSD12
Drain-source breakdown voltage ———— e ———

Vgs=VBs=-5V;lg=10nA V(BR)DSX > 10 20 V
Source-drain breakdown voltage
Vgp=VBDp=-5V;Ip=10nA V(BR)SDX > 10 20 V

Drain-substrate breakdown voltage
Vg =0;Ip=10nA;
open source V(BR)DBO ~ 15 25 V
Source-substrate breakdown voltage
Vg =0;1g=10nA;

open drain V(BR)SBO > 15 25 V
Drain-source leakage current

Vgs=VBs=-5V;Vpg=10V 1DSoff typ. 1,0 nA
Source-drain leakage current

Vgp=VBp=-b5V;Vgp=10V IsDoff typ. 1,0 nA
Gate-substrate leakage current

Vpg=Vsg=0;Vgg=t15V 1GSoff < 10 nA
Forward transconductance at f = 1 kHz > 10 mS

Vpg=10V; Vgg =0; Ig =20 mA gfs typ. 15 mS
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MOSFET N-channel depletion switching transistors

BSD10

BSD12
Gate-source cut-off voltage
Vps=10V;Vgg=0;
lg= 10 A =Vipygs < 20V
Drain-source ON-resistance
Ip=1mA;Vgg=0
Vgs=5V r typ 25 Q
GS DSon 50 O
typ. 15 Q
Vgs=10V DSon 30
Capacitances at f = 1 MHz (see Fig. 2)
Vgs=VRs=-5V;Vpg=10V
Feed-back capacitance Crss typ. 0,6 pF
Input capacitance Ciss typ. 2,3 pF
Output capacitance Coss typ. 1,9 pF
Switching times (see Fig. 3)
Vpp=10V;Vij=-5to0V ton typ. 1,0 ns
toff typ. 5,0 ns
Cyd 1t
i
d
r Cbd . Fig. 2 Capacitances model.
7 Cos Ciss =Cgs *+Cgg + Cgb
‘ : Coss =Cqgd *+Chd
c oss = Lg
.__49[)
cgslf—J Crss = Cgd
! 7290791
90% -90%
, 500 0.14F , INPUT
ee ‘ ° 10% 10%
6300 1, - >ty
TUT. - Toff —>]
Vi
90%
50 0
7 7 7290790
10%

7287626

Fig. 3 Switching times and input and output waveforms;
Rj =50 Q; t,<0,6ns; tf < 1,0ns; tp =20ns; § <0,01.

May 1984
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BSD20
BSD22

MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS

Symmetrical insulated-gate silicon MOS field-effect transistors of the N-channel depletion mode type.
The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances.
The transistor is protected against excessive input voltages by integrated back-to-back diodes between
gate and substrate.

Applications:

® analog and/or digital switch
® switch driver

® convertor

® chopper

QUICK REFERENCE DATA

Drain-source voltage Vps
Gate-source voltage Vas
Drain current (d.c.) Ip max. 50 mA
Total power dissipation up to Tamp = 25 °C Piot max. 230 mW
Junction temperature Tj max. 125 oC
Drain-source ON-resistance
Vgs=10V;Vgg=0;1p=1mA Rpson < 30 Q
Feed-back capacitance
Vgs=VBs=-5V;Vpg=10V;f=1MHz Crss typ. 0,6 pF
MECHANICAL DATA g 150 e b [5] Dimensions in mm
Fig. 1 SOT-143. 0,090 ~— R
~ A [Ebz@ks
. 3 Marking code:
/ 1 BSD20 = M31
1) ¥ : T BSD22 = M32
o | [«— 0,1 ! !
Agx max 14 2,5
1,2 max
r | |
x ’ max —d
\ 1 2] [
9 I s
11 ] I L>H<—
méx" 30° 0 ae| 0 0 A8| g teloa@lalel &)
max “P =01 =01
|—>|
7285014.6 -+
(1) Also available in 0,1 — 0,2 mm version.  TOP VIEW
w ﬁuly 1985 257



BSD20
BSD22

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

BSD20 [BSD22

Drain-source voltage Vps max. 10 20V
Source-drain voltage Vsp max. 10 20V
Drain-substrate voltage VpB max. 15 25 V
Source-substrate voltage VgB max. 15 25 V
Gate-substrate voltage VGB max. 15 +25 V
Gate-source voltage Vgs max. i;g ilg x
Drain current (d.c.) D max. 50 mA
Total power dissipation up to Tamp = 25 °C * Piot max. 230 mwW
Storage temperature Tstg —65to +150 ©C
Junction temperature T max. 125 oc

THERMAL RESISTANCE
From junction to ambient in free air * Rthj-a = 430 K/W

CHARACTERISTICS

Tamb = 25 OC unless otherwise specified BSD20 |BSD22
Drain-source breakdown voltage

Vgs=Vps=-5V;ig=10nA V(BR)DSX - > 10 20V
Source-drain breakdown voltage

Vgp=Vep=-5V:Ip=10nA V(BR)SDX > 10 20 V
Drain-substrate breakdown voltage

Vgg = 0; Ip = 10 nA; open source V(BR)DBO > 15 25 V
Source-substrate breakdown voltage

VgB = 0; Ig =10 nA; open drain V(BR)SBO ~ 15 25 V
Drain-source leakage current

Vgs=VBps=-5V;Vpg=20V IpSoff typ. 1,0 nA
Source-drain leakage current

Vep=VBD=-5V;Vgp=20V IspDoff typ. 1,0 nA
Gate- substrate leakage current

Vpg=Vgg=0;Vgg==15V IGSoff < 10 nA

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,8 mm.
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MOSFET N-channel depletion switching transistor

BSD20

BSD22

Forward transconductance at f = 1 kHz > 10 mS

Vps=10V;Vgg=0;ip =20 mA gfs typ. 15 mS
Gate-source cut-off voltage

Vps=10V;Vgg=0;

Ig =10 uA -Vipygs < 20V
Drain-source ON resistance

Ip = 1_mA; Vgg = 0; typ. 2% Q

VGgs=5V 'DSon . 50 ©

Vgs=10V 'DSon 'gp. ;3 g
Capacitances at f = 1 MHz

Vgs=Vps=—10V;Vpg=10V

Feed-back capacitance Crss typ. 0,6 pF

Input capacitance Ciss typ. 1,5 pF

Output capacitance Coss typ. 1,0 pF
Switching times (see Fig. 2) fon tvp. 10 ns

Vpp=10V;V;=5V toff typ. 5:0 ns

50 Q 0,1uF
Voo I"‘— Vo
6300
T.UT.
Vi
500

7290790

4 2

Fig. 2 Switching times test circuit.

July 1985
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BSD212 to

BSD215

MOSFET N-CHANNEL ENHANCEMENT SWITCHING TRANSISTORS

Symmetrical insulated gate silicon MOS field-effect transistor of the N-channel enhancement mode type.

These transistors are hermetically sealed in a TO-72 envelope and feature a low ON-resistance, high
switching speed and low capacitances.

The types BSD213 and BSD215 are protected against excessive input voltages by integrated back-to-
back diodes between gate and substrate.

Applications:

® analogue and/or digital switch
® switch driver

® converters

® choppers

QUICK REFERENCE DATA

BSD212 | BSD213 | BSD214 | BSD215

Drain-source voltage Vps max. 10 10 20 20 Vv
Gate-source voltage Vgs max. +40 i :13(5) + 40 ilg \
Drain current (d.c.) Ip max. 50 mA
Total power dissipation up to

Tamb = 25 ©C (free air) Piot  max. 275 mwW
Drain-source resistance

Ip=1mA;Vgg=0;Vgg=15V DSon typ. 25 Q

Feedback capacitance
Vgs=VBps=—15V;

Vps=10V;f=1MHz Crss  typ. 0,6 pF
Junction temperature Tj max. 125 oC
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.

_Vos51
48 pmax
max
]

s .
D 12,7min —75:

(1) Substrate (b) connected to case.
(2) Diode protection on types BSD213 and BSD215 only.

w (December 1983
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BSD212 to
BSD215

RATINGS

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

Drain-source voltage
Source-drain voltage
Drain-substrate voltage
Source-substrate voltage
Gate-substrate voltage

Gate-source voltage
Gate-drain voltage

Drain current (d.c.)

Total power dissipation up to
Tamb = 25 ©C (free air)

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient

CHARACTERISTICS

Vbps
Vsp
VpB
VsB
VGB

Vas

VGD

Rth j-a

Tamb = 25 OC unless otherwise specified

Drain-source breakdown voltage
Vgs=VBs=—-5V;Ilg=10nA
Source-drain breakdown voltage
VGp=VBp=-5V;Ip=10nA
Drain-substrate breakdown voltage
Vg =0;1p=10nA;
open source
Source-substrate breakdown voltage
VB =0; Ig =10 nA; open drain
Drain-source leakage current
VGs=VBs=—-5V;Vpg=10V
Vgs=VBs=—5V;Vpg=20V
Source-drain leakage current
Vgp=VBp=—-5V;Vgp=10V
Vgp=VBD=-5V;Vgp=20V
Gate-substrate leakage current
Vpg=Vgg=0;Vgp=t40V
Vpg=Vsg=0;Vgg=%15V
Threshold voltage

Vps=Vgs= VGS(th)
Veg=0;lg=1

V(BR)DSX

V(BR)SDX

V(BR)DBO
V(BR)SBO

IDSoff
IDSoff

ISDoff
IsDoff

IgBS
IGBs

VGs(th)

BSD212 | BSD213 | BSD214 |BSD215
max. 10 10 20 20
max. 10 10 20 20
max. 15 15 25 25
max. 15 15 25 25
max. *40 +15 +40 +15
+15 +15
max. *40 30 +40 40
+15 +15
max. *40 30 + 40 _40
max. 50
max. 275
—65to + 175
max. 125
360
BSD212 | BSD213 | BSD214 | BSD215
> 10 10 20 20
> 10 10 20 20
> 15 15 25 25
> 15 15 25 25
typ. 1,0 1,0 - -
typ. - - 1,0 1,0
typ. 1,0 1,0 - -
typ. - - 1,0 1,0
< 0,1 - 0,1 -
< - 10 - 10
0,11t02,0

< << <K<K KL

mA
mW

oc
oc

K/w

nA
nA

nA
nA

nA
nA
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MOSFET n-channel enhancement switching transistors

BSD212 to

BSD215
BSD212 |BSD213 | BSD214 | BSD215
Drain-source resistance
Ip=1,0mA; Vgg =0;
' D =5V typ. 50 50 50 50 Q
Ves = Sson < 70 70 70 70
typ. 30 30 30 30
Ves=10V DSon < 45 45 a5 P
Vgs=15V rDSon tYP. 25 25 25 25 Q
Vgs=25V rDSon typ. 15 15 Q
DYNAMIC CHARACTERISTICS N
Forward transconductance at f = 1 kHz t 15
VDs=10V;Vgg=0;Ip=20mA gz  o* 1 mS
Capacitance at f = 1 MHz (see Fig. 2)
Vgs=Vgs=—-15V;Vpg=10V
Feed-back capacitance Crss typ. 0,6 pF
Input capacitance Ciss typ. 2,3 pF
Output capacitance Coss  typ. 1,9 pF
Cqd
—
] d
I r Cbd .
3 = Cpbs
g o | s
4 Coy
Cgs

Fig. 2 Capacitances model.

7287624

Ciss =Cgs *Cgp + CgB
Coss = CGD +CBD

Crss =CgD

December 1983



BSD212 to
BSD215

DYNAMIC CHARACTERISTICS (continued)

Switching times (see Fig. 3)
Vpp=10V;V;=5V

50 Q 0,1uF
Vbp Vo
6300
v, TUT.
50 9
4 4 7287623

ton typ. 1,0 ns
toff typ. 5,0 ns
90%
INPUT
10%
G ey B
| ton —
90% 90%
OUTPUT
0% 10%
7287626

Fig. 3 Switching times test circuit and input and output waveforms.

Pulse generator:
Rj= 50Q

tr <05ns
tf <1,0ns
tp = 20ns
5\ <0,01
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BSS83

MOSFET N-CHANNEL ENHANCEMENT
SWITCHING TRANSISTOR

Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel enhancement mode type.
The transistor is sealed in a SOT-143 envelope and features a low ON resistance and |ow capacitances.

The transistor is protected against excessive input voltages by integrated back -to-back diodes between
gate and substrate.

Applications:

® analog and/or digital switch

® switch driver

QUICK REFERENCE DATA

Drain-source voltage Vps max. 0V
Source-drain voltage Vsp max. 10V
Drain-substrate voltage Vps max. 15V
Source-substrate voltage Vs max. 15 V
Drain current (d.c.) Ip max. 50 mA
Total power dissipation up to Tamp = 25 °C Piot max. 230 mW

Gate-source cut-off voltage

Vps=Vgs: Vs = 0; > 01V

Ip=1nA Vimes < 20V
Drain-source ON-resistance

Vgs=10V;Vgg=0;ip=0,1mA rDSon < 45 Q
Feed-back capacitance

Vgs=Vps=—-15V;

Vpg=10V;f=1MHz Crgs typ. 0,6 pF

MECHANICAL DATA
SOT-143 (see Fig. 1).

See also Soldering recommendations.

May 1984
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BSS83

3,0
Fig. 1 SOT-143. 0,150 2,8 >—~.
0090 8
// AN A
e
[§ T 4
01 ! ! !
™~ max 1,4 25
1,2 max
| X e |
¥ max
1 2
p i i
: I e G
30 088 _2 048_2
max wE =01 =01
{7 —
— 7285014.6
(1) Also available in 0,1 — 0,2 mm version. 'OF /W
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps
Source-drain voltage Vsp
Drain-substrate voltage Vpp
Source-substrate voltage VsB
Drain current (d.c.) Ip
Total power dissipation up to Tamp = 25 °C* Piot
Storage temperature Tstg
Junction temperature Ti
THERMAL RESISTANCE
From junction to ambient in free air* Rth j-a
CHARACTERISTICS
Tamb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=Vps=-5ViIp=10nA V(BR)DSX
Source-drain breakdown voltage
Vgp=VBD=-5V:Ip=10nA V(BR)SDX
Drain-substrate breakdown voltage
Vcg = 0; Ip = 10 nA; open source V(BR)DBO
Source-substrate breakdown voltage
Ve =0; Ip = 10 nA; open drain V(BR)SBO
Drain-source leakage current
VGs=VBs=—2V:Vps=66V IDSoff

* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm.

Dimensions in mm

[=[o2@]a]8]

Marking code:

BSS83 = M74

3

} 1

} 2

7287625A

max. 0V
max. 0V
max. 15 V
max. 15 V

max. 50 mA

max. 230 mw*
—65 to + 150 °C
max. 125 °C

430 K/wW*
> 0V
> 10V
> 15 V
> 15V
< 10 nA
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MOSFET N-channel enhancement switching transistor BS S 83

Source-drain leakage current

VgD=VBD=—-2V;Vgp=6,6V ISDoff < 10 mA
Forward transconductance at f = 1 kHz
> 10 mS
Vps=10V;Vgg =0; Ip =20 mA Ofs typ. 15 mS
Gate-source cut-off voltage > 01V
Vps=VGsiVsg = 0 1p = TuA Vip)GS < 20 V
Drain-source ON-resistance
Ip=0,1 mA;
Vgs=5V;Vgg=0 rDSon < 70
Vgg=10V; Vgg =0 rDSon < 45 Q
. typ. 80 Q
Vgs =3,2V; Vg = 6,8 V(see Fig. 4) 'DSon <yp 120 Q@ =
Gate-substrate zener voltages
Vpg =Vsg=0; —Ic =10 uA Vz(1) > 125 V
Vpg =Vgg=0;+Ig=10uA Vz(2) > 125 V

Capacitances at f = 1 MHz
Vgs=VBs=—15V;Vpg=10V

Feed-back capacitance Crss typ. 0,6 pF
Input capacitance Ciss typ. 1,5 pF
Output capacitance Coss typ. 1,0 pF
Switching times (see Fig. 2)
Vpp=10V;V;=5V ton typ. 1,0 ns
toff typ. 50 ns
Pulse generator:
Ri = 50 Q
tr < 05 ns
tf < 10ns
tp, = 20 ns
5 < 0,01
90%
INPUT
500 0,1uF
Vb F—Vo 10%
6309 it
< ton —
T.UT.
Vi 90 % 90%
50
OUTPUT
4 » 7287623 10% 10%

7287626

Fig. 2 Switching times test circuit and input and output waveforms.
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BST70A

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for use

in relay, high-speed and line-transformer drivers.

Features:

® Very low RpSon

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Gate-source voltage (open drain) VGSO max. 20V
Drain current (d.c.) Ip max. 05 A
Total power dissipation up to Tamp = 25 °C Ptot max 1w
Drain-source ON-resistance typ. 20
IDp =500 mA; Vgs =10V RDSon max. )
Transfer admittance
Ip =500 mA; Vps=15V; f=1kHz lyfs! typ. 300 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
d
-
T~ < st
J
s
<— 5,2max - 12,7min
' 0,49
* max

a

i

diameter within 2,5max
is uncontrolled

!

7270994.2

May 1985
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BST70A

RATINGS

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

Drain-source volitage Vps max. 80 V

Gate-source voltage (open drain) VGso max. 2V

Drain current (d.c.) Ip max. 05 A

Drain current (peak) : Ipm max. 1.0 A

Total power dissipation up to Tgmp = 25 °C* Ptot max. 1w

Storage temperature : Tstg —65to + 150 °C
Junction temperature Ti max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthj-a 125 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage

Ip=100pA; Vs =0 V(BR)DS 80 Vv
Drain-source leakage current

Vps=60V;Vgs=0 Ipss < 10 uA
Gate-source leakage current

Vgs=20V;Vpg=0 lgss < 100 nA
Gate t.hr1esholf:| \;/olta_gev > 15V

Ip=1mA;Vps=Vgs Vaes(th) < 35 V
Drain-source ON-resistance (see Fig. 4)

Ip = 500 mA; Vgg = 10V Rpson > 208
Transfer admittance at f = 1 kHz

Ip=500mA;Vpg=15V lyfs! typ. 300 mS
Input capacitance at f = 1 MHz

Vps=10V;Vgg=0 Cis typ. 45 pF
Output capacitance at f = 1 MHz

Vpg=10V;Vgg=0 Cos typ. 30 pF
Feedback capacitance at f = 1 MHz

Vps=10V;Vgs=0 Crs typ. 8 pF
Switching times (see Figs 2 and 3)

- . - . - ton < 10 ns
Ip=500mA;Vpg=50V;Vgg=0to 10V toff < 15 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead min.
10 mm x 10 mm.
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N-channel vertical D-MOS transistor

BST70A

Vp=50V

7288773
7

Fig. 2 Switching times test circuit.

1000 v 7294036
Ves=
— 5V
—10Vv 117
]
Ip .
(mA} ! = v
/1
100
10
0 2 4 6 8 10
Rpson (£2)

Fig. 4 Tj=25 OC; typical values.

1,2 7294035
Ves=10V, L _lsv
D / L
(A) /
08 /
]l/ sv |
//
04
4v
/
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Fig. 6 Tj =25 OC; typical values.
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Fig. 5 Tj= 25 0C; typical values at Vpg = 10 V.
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BST70A
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Rpsonat25°C VGs(th) at 256 °C
at 500 mA/10 V. typical values.
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0
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Fig. 10 Tj=25 OC; Vgs = 0; f = 1 MHz; typical values.
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BST72A

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use
in telephone ringer circuits and for application with relay, high-speed and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) VDs(sM) max. 100 V
Gate-source voltage (open drain) VGso " max. 20 vV
Drain current (d.c.) In max. 300 mA
Total power dissipation up to Tymp =25 °C Piot max. 0,83 W
Drain-source ON-resistance typ 7
Ip=150mA;Vgs =5V BDSOn max. 10 Q
Transfer admittance
Ip=200mA;Vpg=5V;f=1kHz lyfs! typ. 150 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
d
-1
x 40
1T ] i
9 __! \Q _ * min
s
<— 52max —e—————— 12,7 min T
| !i 0,69
" * max
s 1
[ ] -
o ' 72709942
diameter within 2,5max ’
is uncontrolled - -
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BST72A

RATINGS

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

Drain-source voltage Vps max. 80 v
Drain-source voltage (non-repetitive peak; tp < 2 ms) VDs(sMm) max. 100 Vv
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) Ip max. 300 mA
Drain current (peak) Ipm max. 600 mA
Total power dissipation up to Tymp = 256 0C* Ptot max. 083 W
Storage temperature Tstg —65to + 150 °C
Junction temperature T max. 150 OC

THERMAL RESISTANCE
From junction to ambient* Rthj-a 150 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage

Ip=100pA; Vs =0 V(BR)DS > 80 Vv
Drain-source leakage current
Vps=60V;Vgs=0 Ipss < 1,0 pA
Gate-source leakage current
Vgs=20V;Vps=0 lgss < 100 nA
Gate threshold voltage
> 156V
Ip=1mA;Vps =VGs VGsith) < 35V
Drain-source ON-resistance (see Fig. 4) typ 70
Ip=150mA;Vgs =5V Rpson < ' 10 2
Transfer admittance at f = 1 kHz
Ip=200mA;Vpg=5V lyfsl typ. 1560 mS
Input capacitance at f = 1 MHz
Vps=10V;VGg=0 Cis typ. 15 pF
Output capacitance at f = 1 MHz
Vps=10V;VGs=0 Cos typ. 13 pF
Feedback capacitance at f = 1 MHz
Vps=10V;Vgs=0 Crs typ. 3 pF
Switching times (see Figs 2 and 3) ¢ 4
Ip =200 mA; Vpg =50 V;Vgg=0to 10V ton <V'°' 10 ::
typ. 4 ns
toff < 10 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm.
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N-channel vertical D-MOS transistor

BST72A

Vp=50V

IOV_J_L
. '
7288773

Fig. 2 Switching times test circuit.
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/ /' L6V
Ip / >
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100 /
1
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o 2 4 6 8 10
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Fig. 4 Tj=25 OC; typical values.
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Fig. 6 Tj= 25 9C; typical values.
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Fig. 3 Input and output waveforms.
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Fig. 5 Tj= 25 OC; typical values.

1,0 7294038

Ptot
(W)

038 4

0,6

04

0,2

0 N

0 100 T,(°C)

200

Fig. 7 Power derating curve.
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BST72A
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2 1,0
/j
15 // 09
//
1 08 <
05 ,
50 0 50 00 . (°c)150 0150 0 50 100 ; (°c)150
i i
R at T; \% at Tj
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at 150 mA/5 V. typical values.
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c
(pF)
20 \\
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0
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Fig. 10 Tj=2509C; Vgg = 0; f = 1 MHz; typical values.
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BST74A

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use
as line current interrupter in telephone sets and for application in relay, high-speed and line-transformer

drivers.

Features:

® Direct interface to C-MOS, TTL, etc.

® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) Ip max. 250 mA
Total power dissipation up to Tamp = 25 °C Ptot max. 1w
Drain-source ON-resistance typ 6 Q
Ip=250mA; Vgg =10V RDpSon max. 12 Q
Transfer admittance
Ip=250mA; Vpg=15V; f=1kHz lyfs! typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
-1
I . 1) + 0'{‘0
n
_! 5 7
~— 5,2max 12,7min
| ' 0,49
F—— ) * max
— ]
- 7270994.2 ! -
diameter within 2,5max ‘
-

is uncontrolled
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BST74A

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Drain-source voltage Vps max. 200 Vv
Gate-source voltage (open drain) VGso max. 20 v
Drain current (d.c.) Ip max. 250 mA
Drain current (peak) Ipm max. 800 mA
Total power dissipation up to Tymp = 26 °C* Ptot max. 1w
Storage temperature Tstg —65to + 150 °C
Junction temperature T; max. 150 °C

THERMAL RESISTANCE
From junction to ambient* Rthja 125 K/W

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage

Ip=100pA;VGgs=0 V(BR)DS > 200 Vv
Drain-source leakage current
Vps=160V; Vs =0 Ipss < 10 A
Gate-source leakage current
Vgg=20V;Vps=0 lgss < 100 nA
Galte qusmhzlld Joitafev v > 08V
D VDS GS GS(th) < 28V
Drain-source ON-resistance (see Fig. 4) typ 6 0
Ip =260 mA;Vgg =10V Rpson < 12 0
Transfer admittance at f= 1 kHz
Ip=260mA;Vpg =15V lyfsl typ. 250 mS
Input capacitance at f = 1 MHz
Vps=10V;Vgs=0 Cis typ. 70 pF
Output capacitance at f= 1 MHz
Vps=10V;Vgg=0 Cos typ. 20 pF
Feedback capacitance at f= 1 MHz
Vps=10V;Vgg=0 Crs typ. 5 pF
Switching times (see Figs 2 and 3)
Ip=250mA;Vpg=50V;Vgg=0to 10V ton typ. 4ns
< 10ns
toff typ. 15 ns
< 25 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector lead
min. 10 mm x 10 mm.
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N-channel vertical D-MOS transistor

BST74A

Vp=50V

7288773
7

Fig. 2 Switching times test circuit.
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Fig. 4 Tj =25 OC; typical values.
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Fig. 6 Tj=25 OC; typical values.
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Fig. 3 Input and output waveforms.
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Fig. 5 Tj=2509C;vpg = 10 V; typical values.
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Fig. 7 Power derating curve.
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BST74A
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Fig. 10 Tj=250C; Vgg = 0; f = 1 MHz; typical values.
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BST76A

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and designed for use
as line current interrupter in telephone sets and for application in relay, high-speed and line-transformer

drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 180 V
Drain-source voltage {non-repetitive peak; tp<2 ms) VDs(sm) max. 200 V
Gate-source voltage {open drain) VGso max. 20V
Drain current {d.c.) Ip max. 300 mA
Total power dissipation up to Tymp = 25 9C Piot max. 1T W
Drain-source ON-resistance typ 7 9
Ip=156mA;Vgg=3V Rpson max. 10 Q
Transfer admittance
ip=300mA; Vpg=15V;f=1kHz lyfs! typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
L
-1
i y +0,1150
s | \Q ] +mm
—_
S
< 5,2max —+ 12,7min
| ; *0,4;9
i max
!t
' 7270994.2 ! -
diameter within 2,5max l
is uncontrolled he -
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BST76A

RATINGS

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

Drain-source voltage Vps max. 180 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) Vps(sm) max. 200 V
Gate source voltage {open drain) Vaso max. 20V
Drain current (d.c.) Ip max. 300 mA
Drain current (peak) Ipm max. 800 mA
Total power dissipation up to Tamp = 26 °C* Ptot max. 1w
Storage temperature Tstg —65to + 150 °C
Junction temperature Tj max. 150 °C

THERMAL RESISTANCE
From junction to ambient*® RiH-a 1256 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage

Ip=100uA;Vgs =0 V(BR)DS > 180 V
Drain-source leakage current
Vpg=120V;Vgs=0 Ipss < 10 uA
Gate-source leakage current
Vgs=20V;Vpg=0 ‘1gss < 100 nA
Gate threshold voltage
> 07V
Ip =100 pA;Vps =VGs VGs(th) < 27V
Dram-_source O.N-re5|s_tance (see Fig. 4) typ. 7 Q
Ip=16mA;Vgg=3V RDSon < 10 Q
Ip=300mA;Vgg =10V Rpson typ. 6 Q
Transfer admittance at f = 1 kHz
Ip=300mA;Vpg=15V lyfs! typ. 250 mS
Input capacitance at f = 1 MHz
Vpg=10V;Vgg=0 Cis typ. 50 pF
Qutput capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cos typ. 20 pF
Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0 Crs typ. 6 pF
Switching times (see Figs 2 and 3)
Ip=300mA;Vpg=50V;VGgg=0to 10V ton < 10 ns
toff < 15 ns

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead
min. 10 mm x 10 mm.
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N-channel vertical D-MOS transistor BST76A

- 90%
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Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
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Fig. 4 Tj=25 OC; typical values. Fig. 5 Tj =250C; Vpg = 10 V; typ. values.
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Fig. 6 Tj= 25 OC; typical values. Fig. 7 Power derating curve.
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BST76A
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Fig. 10 Tj=2509C;VGgg=0; f = 1 MHz; typical values.
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BST78

HIGH-VOLTAGE N-CHANNEL VERTICAL D-MOS TRANSISTOR

High-voltage N-channel vertical D-MOS transistor in plastic TO-126 envelope and intended for use in
relay, high-speed and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching, low power switching losses
® No second breakdown

QUICK REFERENCE DATA

Drain-souree voltage Vps max. 450 V
Drain-source voltage (non-repetitive peak; tp < 50 us) Vpsism) max. 525 V
Gate-source voltage (open drain) VGso max. 20V
Drain current (d.c.) 1) max. 0,75 A
Total power dissipation up to Ty, = 75 °C Piot max. 15 W
Drain-source ON-resistance )

Ip=500mA; Vgg=10V Rpson typ. 15 Q
Transfer admittance

Ip=250mA; Vpg=20V; f=1kHz IYis! typ. 400 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-126.

Drain connected
to mounting base.

- n?l&?x <+ < 7.8 max
! 4
- 3,75
: | ¥
d
- 1
- i max
x
9
_3 v L
2,54
s A __m;x S a2
15,3
min
Y

72593242
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BST78

RATINGS

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

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp <50 us)

Gate-source voltage (open drain)
Drain current (d.c.)
Drain current (peak)

Total power dissipation
up to Ty =75 0C

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient
From junction to mounting base

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage
Ip=100uA;VGgs=0
Drain-source leakage current
Vpg=350V;Vgs=0
Gate-source leakage current
VGs=20V;Vpg=0
Gate-source cut-off voltage
Ip=1mA;Vps=Vgs
Drain-source ON-resistance (see Fig. 4)
Ip=100mA;Vgg =10V
Ip=500mA; Vgg =10V

Transfer admittance at f = 1 kHz
Ip =250mA; Vpg=20V

Input capacitance at f = 1 MHz
Vps=10V;Vgs=0

Output capacitance at f = 1 MHz
Vps=10V;Vgs=0

Feedback capacitance at f = 1 MHz
Vpg=10V;Vgs=0

Switching times (see Figs 2 and 3)

Ip=100mA; Vpg=200V;VGgg=0to 10V

Vbps
VDs(sm)
VGso
)

IDm

Ptot

Tstg

Tj

Rth j-a
Rth j-mb

V(BR)DS
IDss
Igss
V(pP)GS
RDson
Rpson

Ist|

ton
toff

max.
max.
max.
max.
max.

max.

450
525
20
0,756
1.5

> r» < < <

15

=

—65 to +150 °C

max.

typ.

typ.

typ.

typ.

150 °C

100 K/W

450 V
25 uA

100 nA
20V
40 VvV
10
14 Q
15 Q

400 mS
75 pF
100 pF

25 pF
35 pF

10 ns
100 ns
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BST78

High volitage N-channel vertical D-MOS transistor

Vp=200V 90% Y
INPUT
F10%
90%
1°V_J—L l OUTPUT
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Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
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Fig. 4 Tj=25 OC; typical values. Fig. 5 Tj=25 0C;Vpg = 20 V; typical values.
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Fig. 6 Tj =25 OC; typical values. Fig. 7 Power derating curve.
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BST78
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Fig. 10 Tj=25 OC; Vgs = 0; f =1 MHz; typical values.
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BST80

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT-89 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed
and line-transformer drivers.

Features:

® Very low Rpson

o Direct interface to C-MQS, TTL, etc.
o High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) Ip max. 05 A
Total power dissipation up to Tymp = 25 °C Ptot max. 1 W

Drain-source ON-resistance
Ip =500 mA; Vgg =10V typ. 20 Q

Roson 7 400
Transfer admittance

Ip =500 mA; Vpg =15 V; f=1kHz Iyl typ. 300 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89.

4.6
o A ~p—{8]
-~ ‘ﬂ:i’.*
a (
- | f
A | 26
9 h b,25
_J ', Zh 398
! ' + l
0,8
min
Marking: KM l * 053 ‘——‘“ -—

—’8,4:. . ' 832(2)() 04 ! 7269230.6
7 Q@J

<——————->

BOTTOM VIEW
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BST80

RATINGS

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

Drain-source voltage
Gate-source voltage (open drain)
Drain current (d.c.)

Drain current (peak)

Total power dissipation up to Tymp =25 °C *

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient *

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip =100 uA; Vgg=0
Drain-source leakage current
Vps=60V;Vgg=0
Gate-source leakage current
Vgs=20V;Vpg=0
Gate threshold voltage
Ip=1mA;Vps=Vgs

Drain-source ON-resistance
Ip=500mA;Vgg=10V

Transfer admittance at f = 1 kHz
Ip=500mA; Vpg =15V

Input capacitance at f = 1 MHz
Vpg=10V;Vgg=0

Qutput capacitance at f = 1 MHz
Vpg=10V;Vgg=0

Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)

ID=500mA; Vpg=50V;Vgg=0to 10V

Vps max. 80
VGso max. 20
Ip max. 0,5
Ipm max. 1,0
Ptot max. 1
Tstg —B65 to +150
Tj max. 150
Rthj-a 125

V(BriDs > 80
Ipss < 10
Igss < 100
o 2 1
RDSon t<y P i:g
lyfs! typ. 300
Cis typ. 45
Cos typ. 30
Crs typ. 8
ton < 10
toff < 15

* Transistors mounted on a substrate with surface area of 2,5 cm? and thickness of 0,7 mm.

UA

nA

[l o]

mS

pF

pF

pF

ns
ns

290

December 1984



N-channel vertical D-MOS transistor

BST80

Vp=50V

7288773

Fig. 2 Switching times test circuit.
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Fig. 3 Input and output waveforms.
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BST82

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT-23 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for telephone ringer and for application
with relay, high-speed and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL. etc.
® High-speed switching

@ No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp < 2 ms) Vps(sm) max. 100 V
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) ID max. 175 mA
Total power dissipation up to Tamp = 25 °C Piot max. 300 mW

Drain-source ON-resistance
Ip=150 mA; Vgg =5V t 7 Q
P 68 Rbson <™ 100

Transfer admittance

Ip=175mA;Vpg=5V; f=1kHz lytg! typ. 150 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-23. 3,0

2,8 .
0,150 D L=
N 090

//\ N [A] [=lo2®@]a]s

f_
4 \[ fmax qEs

Marking: 02 /\ I }
ey ow - L EEEnRE

max

7266908.9

(1) Also available in 0,1 — 0,2 mm version. TOP VIEW

w (July 1985
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BST82

RATINGS

Limiting values in accordance with the Absolute Maximum System (I1EC 134)

Drain-source voltage Vps max. 80 V
Drain-source voltage (non-repetitive peak; tp << 2 ms) Vps(sm) max. 100 V
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) Ip max. 1756 mA
Drain current (peak) Ipm max. 600 mA
Total power dissipation up to Tamp = 25 °C * Ptot max. 300 mW
Storage temperature Tstg —65 to +150 °C
Junction temperature Tj max. 150 °C
THERMAL RESISTANCE
From junction to ambient * Rthj-a 430 K/W
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage
Ip =100 uA; Vg =0 V(BR)DS ~> 80 V
Drain-source leakage current
Vps=60V;Vgs=0 Ipss < 1,0 uA
Gate-source leakage current
Vgg=20V;Vpg=0 lgss < 100 nA
—® Gate-source cut-off voltage
Ip=1mA;Vps=Vgs Vip)Gs) z ;:g \</
Drain-source ON-resistance (see Fig. 4)
Ip=150mA;VGgs=5V RDSon ‘zp. 1(7) g
Transfer admittance at f = 1 kHz
Ip=175mA;Vpg =5V lyssl typ. 150 mS
Input capacitance at f = 1 MHz
Vpg=10V;Vgs=0 Cis typ. 15 pF
Output capacitance at f = 1 MHz
Vps=10V;Vgs=0 Cos typ. 13 pF
Feedback capacitance at f = 1 MHz
Vpg=10V;Vgg=0 Crs typ. 3 pF
Switching times (see Figs 2 and 3)
Ip=175mA;Vpg=50V;Vgg=0to 10V t typ. 4 ns
on < 10 ns
typ. 4 ns
toff <y ° 10 ns
* Transistors mounted on a ceramic substrate of 7 mm x 5 mm x 0,5 mm.
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N-channel vertical D-MOS transistor

BST82

Vp=50V

7288773
7

Fig. 2 Switching times test circuit.

90% Y
INPUT
710%
90%
OUTPUT

10%

—l ton le— —l g e—
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Fig. 3 Input and output waveforms.
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BST84

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel vertical D-MOS transistor in SOT-89 envelope and designed for use as line current inter-
rupter in telephone sets and for application in relay, high-speed and line-transformer drivers.

Features :

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Gate-source voltage (open drain) VGSo max. 2V
Drain current (d.c.) ID max. 250 mA
Total power dissipation up to Tamp = 25 °C Piot max. 1w
Drain-source ON-resistance typ 6 Q

Ip=250mA;Vgs=10V RDSon < 12 Q
Transfer admittance

Ip=250mA;Vps=15V;f=1kHz lyfs! typ. 250 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89.

4.6
N Lok >
d 4 Y
- ! T
'y !
26
9 ! ', 4,25
1 )
i ! K / 24 393
! | ; 1
0,8 .
min 2 ‘.
1 ' o 53
Marking: KN 0,4 ] -
s ElEeEe- 8‘52<2x)
0,37
4—--»
<— [30] - —
BOTTOM VIEW
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BST84

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vbs
Gate-source voltage (open drain) VGso
Drain current (d.c.) ip
Drain current (peak) DM
Total power dissipation up to Tamp = 25 °C * Ptot
Storage temperature Tstg
Junction temperature Tj

THERMAL RESISTANCE
From junction to ambient * Rth j-a

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage

Ip =100 uA;VGs =0 V(BR)DS
Drain-source leakage current

Vpsg=160V;Vgs=0 IDss
Gate-source leakage current

VGs=20V;Vps=0 IGss
Gate threshold voltage

Ip= 1mA;Vps=Vgs VGS(th)
Drain-source ON-resistance

Ip=250mA;Vgs=10V RDSon
Transfer admittance at f = 1 kHz

Ip =250 mA;Vpg =15V lyfs!
Input capacitance at f = 1 MHz

Vps=10V;Vgs=0 Cis
Output capacitance at f = 1 MHz

Vps=10V;Vgs=0 Cos
Feedback capacitance at f = 1 MHz

Vps=10V;Vgs=0 Crs
Switching times (see Figs 2 and 3)

Ip=250mA;Vps=50V;Vgs=0to 10 V ton

toff

* Transistor mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm.

max. 200
max. 20
max. 250
max. 800
max. 1
—65 to +150
max. 150

125
> 200
< 10
< 100
> 0,8
< 2,8
typ. 6
< 12
typ. 250
typ. 70
typ. 20
typ. 5
typ. 4
< 10
typ. 15
< 25

mA
mA

oC
oC

K/W

pF

pF

pF
ns
ns

ns
ns
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N-channel vertical D-MOS transistor BST84

P
Vp=50V 90%
INPUT
F10%
10V
I l l ouTPUT
0 |
D 10%
509
> toff 'e—
” ” 7288773 7288775
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
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BST86

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in SOT-892 envelope and designed for use as
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed

and line-transformer drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
e High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp
Gate-source voltage (open drain)

Drain current (d.c.)

Total power dissipation up to Tgmp = 25 °C

Drain-source ON-resistance
Ip=15mA;Vgg=3V

Transfer admittance
Ip =300 mA; Vpg = 15 V; f= 1 kHz

< 2ms)

Vps max. 180 V
Vps(sm) max. 200 V
VGso max. 20 V
In max. 300 mA
Prot max. Tw

] 79
DSon < 10 @

Ivfsl typ. 250 mS

MECHANICAL DATA

Fig. 1 SOT-89.

1,6 _
|4— 1,14- >'
1|

|
d |
|
-1 i
1 |
I |
9 1 !
p—|
S
o N
Marking: KO 04l
0,37

e 212 ——er{B]
} 8

Dimensions in mm

v ! .
0,8 |
min i 13 2 ‘.
4 l‘; ,i'¢o,53‘
@}_" | *‘8:‘52(20 ! 7269230.6
i
l““- 3,0f —
BOTTOM VIEW
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BST86

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

Drain-source voltage Vps max. 180
Drain-source voltage (non repetitive peak; tp < 2ms) Vps(sm) max. 200
Gate-source voltage (open drain) VGso max. 20
Drain current (d.c.) Ip max. 300
Drain current (peak) Ipm max. 800
Total power dissipation up to Tamp = 25 °C * Ptot max. 1
Storage temperature Tstg —65 to +150
Junction temperature Tj max. 150
THERMAL RESISTANCE
From junction to ambient * Rth j-a 125
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Drain-source breakdown voltage
Ip=100pA;Vgs=0 V(BR)DS > 180
Drain-source leakage current
Vps=120V;Vgg=0 IDSS < 10
Gate-source leakage current
Vgs=20V;Vpg=0 Igss < 100
Gate threshold voltage
Ip=100 uA; Vpg =V > 0,7
D DS GS VGs(th) < 2,7
Drain-source ON-resistance
Ip=16mA;Vgg=3V typ. 7
RDSO" < 10
Ip=300mA;Vgg =10V Rpson  typ. 6
Transfer admittance at f = 1 kHz
Ip=300mA;Vpg=15V lyfsl typ. 250
Input capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cis typ. 50
Output capacitance at f = 1 MHz
Vps=10V;Vgs=0 Cos typ. 20
Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0 Cys typ. 6
Switching times (see Figs 2 and 3)
Ip=300mA;Vpg=50V;Vgg=0to 10V ton < 10
toff < 15

* Transistors mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm.

mA
mA

oc
oc

K/W

MA

nA

VO

mS

pF

pF

pF

ns
ns
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N-channel vertical D-MOS transistor

BST86

Vp=50V

7288773
4

Fig. 2 Switching times test circuit.

90%
INPUT ~
£ 10%
90%
OUTPUT
10%
—l ton |<— —l topf le—

7288775

Fig. 3 Input and output waveforms.
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DEVELOPMENT DATA

This data sheet contains advance information and BSTQO
specifications are subject to change without notice.

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-92 variant envelope and intended for
use in relay, high-speed and line-transformer drivers.

Features

® Very low Rpgon

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps max. 80 V
Gate-source voltage (open drain) Vgso max. 20V
Drain current (d.c.) Ip max. 05 A
Total power dissipation up to T = 25 °C Piot max. 25 W
Drain-source ON-resistance typ 20
Ip =500 mA; Vgg =10 V RDSon  max. 49
Transfer admittance
Ip =500 mA; Vpg=15V; f=1kHz lyfs! typ. 300 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-39.
Collector connected to case
oS \< 45° "’
b4 S
h _Yo,51
; 6\/ Tjmax
max nqu —]
Ln?hsx*«_ 1,72,.1 T zseaz0a

Maximum lead diameter is guaranteed only for 12,7 mm.
Accessories: 56245 (distance disc).
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BST90

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (d.c.)

Drain current (peak)

Total power dissipation up to T =25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient

From junction to case

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip=100uA;Vgs =0
Drain-source leakage current
Vps=60V;Vgg=0
Gate-source leakage current
VGgs=20V;Vpg=0
Gate threshold voltage
Ip=1mA; Vps =Vas

Drain-source ON-resistance (see Fig. 4)
Ip =500 mA; Vgg =10V

Transfer admittance at f = 1 kHz
Ip =600 mA; Vpg =15V

Input capacitance at f = 1 MHz
Vpg=10V;Vgs=0

Output capacitance at f = 1 MHz
Vps=10V;Vgg=0

Feedback capacitance at f = 1 MHz
Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)
Ip =500 mA; Vpg=50V;Vgg=0to 10V

Vps
VGso
Ip
Ipm
Ptot
Tstg

Tj

Rth j-a
Rth j-c

V(BR)DS
Ipss
Igss

VGsi(th)
Rpson

lvfs!

max. 80
max. 20
max 0,5
max 1,0
max 25
—65 to + 150
max. 150
= 125
= 50
> 80
< 10
< 100
> 1,5
< 3.5
typ. 2,0
< 4,0
typ. 300
typ. 45
typ. 30
typ. 8
< 10
< 15

= 2> > <<

oc

K/w
K/W

pF
pF

pF

ns
ns
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N-channel vertical D-MOS transistor

BST90

DEVELOPMENT DATA

Vp=50V

INPUT

7288773

Fig. 2 Switching times test circuit.

A%

’ V__'—L
0 l OUTPUT

90% Y

10%

—> toff <

7288775

Fig. 3 Input and output waveforms.

3 7288776.1
10 7 T
- Vgs=10v
§V 1T—
)
(mA)
typ
102
10
0 2 4 6
HDSOH(Q)

Fig. 4 T =25 °C.
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DEVELOPMENT DATA

This data sheet contains advance information and BST97
specifications are subject to change without notice.

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in TO-18 and designed for use as line current
interrupter in telephone sets and for application in relay, high speed and line transformer drivers.

Features

® Direct interface to C-MOS, TTL, etc.
® High-speed switching
® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage Vps . max. 180 V
Drain-source voltage (non-repetitive peak; tp <2 ms) VDs(sM) max. 200 Vv
Gate-source voltage (open drain) VGso max. 20 V
Drain current (d.c.) 1) max. 300 mA
Total power dissipation up to Tg =25 0C Ptot max. 1.5 W
Drain-source ON-resistance

Ip=300mA;Vgs=10V RDson typ. 6 Q
Transfer admittance

Ip=300mA;Vpg=15V;f=1kHz lyss! typ. 250 m$
MECHANICAL DATA Dimensions in mm
Fig.1 TO-18

3 RO
- A *0,51
| 48 *qu
x max
2 | v
-t

s .

-

qu—><— 12,7min —=
7269420.1P
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BST97

RATINGS

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

Drain-source voltage

Drain-source voltage (non-repetitive peak; tp <2 ms)

Gate-source voltage {open drain)

Drain current {d.c.)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C
Total power dissipation up to T¢ = 25 °C
Storage temperature

Junction temperature -

THERMAL RESISTANCE
From junction to ambient
From junction to case

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
Ip=100 uA;Vgs=0
Drain-source leakage current
Vps=120V;Vgs=0
Gate-source leakage current
VGs=20V;Vps=0
Gate threshold voltage
Ip =100 uA; Vps = VGs

Drain-source ON-resistance (see Fig. 4)
Ip= 15mA;Vgs= 3V

Ip=300mA;Vgs=10V

Transfer admittance at f = 1 kHz
Ip=300mA;Vpg=15V

Input capacitance at f= 1 MHz
Vps=10V;VGs=0

Qutput capacitance at f = 1 MHz
Vps=10V;VGgs=0

Feedback capacitance at f = 1 MHz
Vps=10V;Vgs=0

Switching times (see Figs 2 and 3)
Ip=300mA;Vps=50V;Vgs=0to 10 V

VDs
VDS(sM)
VGso
D

Ibm
Ptot

Ptot

Tstg

Tj

Rth j-a
Rth j-c

V(BR)DS
IDss
IGss
VGS(th)
RDSon
RpSon

lyfs!

toff

max. 180
max. 200
max. 20
max. 300
max. 800
max. 04
max. 1,5
—65 to +150
max. 150
310

83

> 180
< 10
< 100
> 0,7
< 2,7
typ. 7
< 10
typ. 6
typ. 250
typ. 50
typ. 20
typ. 6
< 10
< 15

mA
mA

oC
oC

K/W
K/wW

pF

pF

ns
ns
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N-channel vertical D-MOS transistor

BST97

DEVELOPMENT DATA

[5v0= 50V

90%

toff

10%

-

7288775

INPUT
,lm%
0 ‘l OUTPUT
D
509
” ” 7288773 —
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms.
1000 . 7293073
1 1 i 4 -
Vgs = 10V / 5V
| p 4V
o
™ [ /l
100
10
0 4 8 12
Rpson (€2

Fig. 4 Tj=25OC; typ. values.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

J

BST100

P-CHANNEL ENHANCEMENT MODE

VERTICAL D-MOS TRANSISTOR

P-channel verticai D-MOS transistor in TQ-92 variant envelope and intended for use in relay, high-speed

and line-transformer drivers.

Features:

® Very low Rpgson

e Direct interface to C-MOS
e High-speed switching

@ No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 60 Vv
Gate-source voltage (open drain) -VGso max. 20 Vv
Drain current (d.c.) —Ip max. 03 A
Total power dissipation up to Tamp = 256 °C Prot max. 1w
Drain-source ON-resistance
= . - . typ. 45 Q
Ip =200 mA; -Vgg= 10V RpSon rax. 6 Q
Transfer admittance
—Ip =200 mA; —=Vpg=15V;f=1kHz lyfsl typ. 200 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
34
¥ - 4040
29 . A g
—
1s
<+— 5,2max 12,7 min
] J'0,49
| max
- , 1
—— 1
1 7270994.2
diameter within 2,5max ’
is uncontrolled e <
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BST100

RATINGS

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

Drain-source voltage
Gate-source voltage (open drain)
Drain current (d.c.)

Drain current (peak)

Total power dissipation up to Tamp = 25 °C*

Storage temperature
Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS

Tj = 25 OC unless otherwise specified

Drain-source breakdown voltage
—Ip =100 kA; -VGs =0

Drain-source leakage current
—-Vps=45V;VGs=0

Gate-source leakage current
-VGs=20V;Vps=0

Gate threshold voltage
~Ip=1mA;Vps=Vgs

Drain-source ON-resistance
—Ip=200mA; -Vgs=10V

Transfer admittance at f = 1 kHz
—Ip=200mA; -Vpg=15V

Input capacitance at f = 1 MHz
-Vps=10V;Vgs=0

QOutput capacitance at f = 1 MHz
-Vps=10V;VGgs=0

Feedback capacitance at f = 1 MHz

-Vps=10V;VGgs=0
Switching times (see Figs 2 and 3)

—Ip=200mA; -Vpg=50V;-VGg=0to 10V

—-VDs
-VGso
—1 D
—IDMm
Ptot
Tstg

Tj

Rth j-a

—V(BR)DS
-Ipss
—-1Gss

—VGS(th)

RDSon

%Y

toff

max.
max.
max.
max.
max.

60
20
0,3
0.8
1

—65 to +150

max.

typ.

typ.

typ.

typ.

typ.

typ.
typ.

150

125

200

55

30

8§ 8=E»>r»<<

K/W

pF

pF

pF

ns
ns

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead

min. 10 mm x 10 mm.
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P-channel vertical D-MOS transistor

BST100

DEVELOPMENT DATA

—Vp=50V

INPUT

0 —I I ! ouTPUT
—10v

7294272

Fig. 2 Switching times test circuit.

10%
\ 90%j

90%
<

-10%

—l ton > toff |w—

7294273

Fig. 3 Input and output waveforms.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

BST110

P-CHANNEL VERTICAL D-MOS TRANSISTOR

P-channel vertical D-MOS transistor in TO-92 variant envelope and intended for use in relay, high-speed

and line-transformer drivers.

Features

® Very low Rpgon

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vpg max. 50V
Gate-source voltage, open drain -Vgso max. 20V
Drain current, d.c. —Ip max. 0,25 A
Total power dissipation
up to Tamp =25 °C Piot max. 0,83 W
Drain-source ON-resistance
— . - typ. 75 Q
—-lp=200mA; —-Vgg=10V RDson < 10 Q
Transfer admittance at f = 1 kHz
—Ip =200 mA; -Vpg=15V lyfs! typ. 125 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-92 variant.
3
-
\ 4 - Y040
2 min
_d A
1
<— 52max -#t—————— 12,Tmin —————>
— 3 ‘0,1;9
7 * max
48 254 - 0,67 i ]
max ' max
i ’ e ¥ 7270994.2 .
diameter within 2,5max ‘
| -

is uncontrolled
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BST110

RATINGS

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

Drain-source voltage -Vps max. 50 V

Gate-source voltage, open drain -VGso max. 20 Vv

Drain surrent, d.c. —Ip max. 0,25 A

Drain current, peak —Ipm max. 05 A

Total power dissipation up to Tymp = 25 °C* Piot max. 0,83 W

Storage temperature Tstg —65to + 150 °C
Junction temperature T; max. 150 °C

THERMAL RESISTANCE
From junction to ambient™ Rthj-a = 150 K/W

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage

—Ip =100 uA;Vgg=0 -V(BR)DS > 50 V
Drain-source leakage current

—Vps=40V;Vgg=0 -Ipss < 10 pA
Gate-source leakage current

-VGs=20V;Vpg=0 —-Igss < 100 nA
Gate threshold voltage > 15 v

~Ip=1mA; Vps=VGs Vasith) < 35 V
Drain-source ON-resistance

~Ip =200mA; ~Vgg = 10 V RDSon e 71'3 g
Transfer admittance at f = 1 kHz

~Ip =200 mA; -Vpg =15V lyfg! typ. 125 mS

* Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for drain lead
min. 10 mm x 10 mm.
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P-channel vertical D-MOS transistor

BST110

DEVELOPMENT DATA

—Vp=50V

7294272

Fig. 2 Switching times test circuit.

INPUT

OUTPUT

10%

90%
10%
90%
ton |le— —»| toff |e—
7294273

Fig. 3 Input and output waveforms.
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

BST120

P-CHANNEL VERTICAL D-MOS TRANSISTOR

P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and

line-transformer drivers, using SMD technology.

Features

® Very low Rpgon

® Direct interface to C-MOS
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 60 V
Gate-source voltage (open drain) -Vgso max. 20V
Drain current (d.c.) —Ip max. 03 A
Total power dissipation up to Tymp = 25 °C Piot max. 1w
Drain-source ON-resistance
- ) - typ. 45
—Ip =200 mA; -Vgg =10V RDSon  max. 6 Q
Transfer admittance
—Ip =200 mA; -Vpg=16V; f=1kHz lyfs! typ. 200 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89.
4.6
- P ~+{8]
16 1,8
3 r— 14 — ‘4— 1,l+->
_; S
|
2 __.I :
X 26
4,25
! l Zh 398
| ! . |
marking: LM 0,8 ’ l
min 1 13 2
| Fl s
i ' g .
0L HO) <0485
0,37 ”
<[]
-—— |30 —>
BOTTOM VIEW
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BST120

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (d.c.)

Drain current (peak)

Total power dissipation up to Tymp = 25 °C*
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient®

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Drain-source breakdown voltage
—Ip =100 uA; -VGg =0

Drain-source leakage current
—Vpg=45V;Vgs=0

Gate-source leakage current
-VGs=20V;Vpg=0

Gate threshold voltage
—Ip=1mA;Vpg=Vgs

Drain-source ON-resistance
—lp =200mA; -Vgg=10V

Transfer admittance at f = 1 kHz
—Ip =200 mA; =Vpg=15V

Input capacitance at f = 1 MHz
-Vps=10V;Vgs=0

Output capacitance at f = 1 MHz
-Vps=10V;Vgg=0

Feedback capacitance at f = 1 MHz
—-Vps=10V;Vgg=0

Switching times (see Figs 2 and 3)
—Ip =200 mA; -Vpg=50V; -Vgg=0t0 10 V

—Vps
-VGso
-1 D
—Ipm
Ptot

Tstg

Tj

Rthj-a

—V(BR)DS
—Ipss
-lgss

—VGS(th)
RDSon

lyfsl

toff

max.
max.
max.
max.
max.
—65 to +
max.

\Y

typ.
<

typ.

typ.

typ.

typ.

typ.
typ.

* Transistor mounted on a ceramic substrate: area = 2,5 cm? and thickness = 0,7 mm.

60
20
0,3
038

150
150

125

60

100

15
3,5

4,5

200

55

30

pF

pF

pF

ns
ns
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P-channel vertical D-MOS transistor

BST120

DEVELOPMENT DATA

—Vp=50V

7294272

Fig. 2 Switching time test circuit.

INPUT

OUTPUT

0%
\ 90% 4
10%
90%
— toy e — toff le—

7294273

Fig. 3 Input and output waveforms.
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DEVELOPMENT DATA

This data sheet contains advance information and BST122
specifications are subject to change without notice.

P-CHANNEL VERTICAL D-MOS TRANSISTOR

P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and
line-transformer drivers, using SMD-technology.

Features

® Very low Rpgon

® Direct interface to C-MOS, TTL
® High-speed switching

® No second breakdown

QUICK REFERENCE DATA

Drain-source voltage -Vps max. 50 V
Gate-source voltage (open drain) -Vgso max. 20V
Drain current (d.c.) -Ip max. 0,25 A
Total power dissipation up to Tamp = 25 °C Piot max. 1w
Drain-source ON-resistance
_ . - typ. 75 Q
—lp =200 mA; —-Vgg =10V RDSon  max. 10 Q
Transfer admittance
~Ip =200 mA; -Vpg=15V; f=1kHz lyfs! typ. 126 mS
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-89.
4.6
- Ll >
1,6 1,8
3 l* 167 |+ N
v
2
] : !
|
1 I 26
4,25
I Sk T
I

2
VO
Marking: LN L
0,8
min [
' - 053

_’0' :— . 048(2X) 0k ! 72692306
,37 ¢-’|
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o
W

BOTTOM VIEW
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BST122

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (d.c.)

Drain current (peak)

Total power dissipation up to Tamp =25 °C
Storage temperature

Junction temperature

THERMAL RESISTANCE
From junction to ambient*

CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Drain-source breakdown voltage
~lp =100 uA; -VGs =0
Drain-source leakage current
-Vps=1V;Vgs=0
Gate-source leakage current
—Vgs=20V;Vpg=0
Gate threshold voltage
—Ip=1mA; Vps=Vgs

Drain-source ON-resistance
—Ip =200 mA; -Vgg =10V

Transfer admittance at f = 1 kHz
—lp =200 mA; -Vpg=15V

Input capacitance at f = 1 MHz
-Vps=10V;Vgs=0

Output capacitance at f = 1 MHz
—Vpg=10V;Vgg=0

Feedback capacitance at f = 1 MHz
—~Vpg=10V;Vgg=0

Switching times (see Figs 2 and 3)
—Ip =200 mA; -Vpg=50V;-Vgg=0to 10 V

-Vps
-VGso
-1 D
—pm
Ptot
Tstg

Tj

Rth j-a

—V(BR)DS
—-Ipss
—lgss

—VGs(th)
RDSon

lyfs!

toff

max. 50
max. 20
max. 0,25
max. 0,5
max. 1
—65 to + 150
max. 150
= 125
> 50
< 10
< 100
> 1,5
< 35
typ. 75
< 10
typ. 125
typ. 55
typ. 30
typ. 8
typ. 4
typ. 20

* Transistor mounted on a ceramic substrate: area = 2,5 ecm?; thickness = 0,7 mm.

=E>» > <<

oc

K/W

pF

pF

pF

ns
ns
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P-channel vertical D-MOS transistor

BST122 |

DEVELOPMENT DATA

—Vp=50V

7294272

Fig. 2 Switching times test circuit.

INPUT

OUTPUT

Y- 10%
90%
10%
90%
—»l ton le— —>| toff |le—
7294273

Fig. 3 Input and output waveforms.
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BSvat1

N-CHANNEL IG-MOS-FET

Symmetrical depletion type field-effect transistor in a TC-72 metal envelope with the substrate connec-
ted to the case. It is intended for chopper and other specia! switching applications, e.g. timing circuits,
multiplex circuits, etc. The features are a very low drain-source ‘on’ resistance, a very high drain-source
‘off’ resistance and low feedback capacitances.

QUICK REFERENCE DATA

Drain-source resistance (on) at f = 1 kHz

Vps=0;Vgs=5V;Vgg=0 rds on < 50 Q
Drain-source resistance (off)

Vps=10V; -Vgg=5V;Vgg=0 rDSoff > 10 GQ
Feedback capacitance at f = 1 MHz

-VGgs=5V;Vpg=0;1g=0 Crs < 05 pF

-Vgp=5V;Vgp=0;1g=0 Crd < 0,5 pF
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-72.

Iy Yo 51
b 1,;’8 +mcx
g max
¥

l*n?gx’[‘”““ 12,7min ——| 72604131

(1) = substrate connected to case.
Accessories: 56246 (distance disc).

Note

To safeguard the gates against damage due to accumulation of static charge during transport or hand-
ling, the leads are encircled by a ring of conductive rubber which should be removed just after the
transistor is soldered into the circuit.

May 1980
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BSV8I

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134)

Voltages

Drain -substrate voltage

Source -substrate voltage

Gate -substrate voltage (continuous),

Repetitive peak gate to all other terminals voltage
Vgg = Vpp = 0; f > 100 Hz

Non -repetitive peak gate to all other terminals voltage
Vgg = Vpg = 0; t < 10 ms

Currents
Drain current (peak value) ty =20ms;6 =0,1

Source current (peak value) t. =20 ms; 6 =0,1

Power dissipation

Total power dissipation up to Tamb = 25 °C

Temperatures
Storage temperature

Junction temperature

THERMAL RESISTANCE

From junction to ambient in free air

VDB
VsB

VeB
VG-N

VG-N

Ipm
Ism

Ptot

Tstg

Rep j-a

max. 30
max. 30
max. 10
min. -10
max. 15
min. -15
max. 50
min. =50
max. 50
max. 50
max. 200
-65 to +125
max. 125

0,5

<< << << < <

mA
mA

mwW

oC
oc

oC /mwW
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N-channel IG-MOS-FET BSV81

CHARACTERISTICS Tj=25 OC unless otherwise specified
Drain cut-off currents; Vgg = 0
Vps = 10 V; =Vgg =5V Ipsx < 1 nA
Vpg = 10 V; =Vgg =5 V; Tj = 125 °C Ipsx < 1 pA

Source cut-off currents; Vgp =0

Vsp =10 V; =Vgp =5V Ispx < 1 nA
Vgp =10V; -Vgp = 5V; Tj =:125 OC Ispx < 1 pA

Gate currents; Vpg = 0

-Vgs =10 V; Vpg =0 -1ass < 10 pA
Vgs =10V; Vpg =0 Igss < 10 pA
-Vgs =10 V; Vpg = 0; Ty = 125 OC -1gss < 200 pA
VGs = 10 V; Vpg = 0; Tj = 125 °C Igss < 200 pA

Bulk currents; Vg = 0
-Vgp =30V;Ilg =0 -IBDO < 10 pA
-Vgg =30V;Ip =0 ~IBso < 10 pa

Drain-source resistance (on) at f = 1 kHz; Vg =0

VGS = 0 ;Vpg= 0 Tdson < 100 @
Vgs= 0 ;Vpg=0; Tj= 125 oC Tdson < 150
+Vgs = SV;Vpg =0 Tdson < 50 @
Drain-source resistance (off)
—VGS = 5V; VDS =10V, VBS =0 IDSoff > 10 G
Feedback capacitances at f = 1 MHz
-Vgs = 5V;Vpg=0;I3 =0 Cys < 0,5 pF
-VgD= 5V;Vgp =0;13 =0 Crd < 0,5 pF
Gate to all other terminals capacitance at f = 1 MHz
-Vgp= 5V;Vgg =Vpg =0 Cg-n < 6 pF
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BSV8I

72110544
o [T T ]
Tamb = 25°C Nos
typical values
>
P 0
(mA) xDs:lé)Av ,4/' -
BS =
Tamp = 25°C y <
/ sl
N
10 l > C =
-
I -1
/
/ LT v
P —
// / =T
Y, fusmne?
7 - b
0 .
-2 Vos (V) 0 10 Vos (V) 20
20 T / I 7241053.2
2 N
Illx'\/// X3 Q
I Ng)
0
(mA) /
Vps= 14V
DS _4 : ,/ ,/ by
Tamb=25°C / / /
typical values P d / A pdl
pd ,/ A pd /ft\_
AL ALY
10 / / pd I
C 1A A 7
L i
A A1V L
/ // . %)
/ / /1/ /, v ’
/| W . A 1 l\q
p // // o ///
/‘ // ,1 / 4 o 7 //
/,4/ o P! '4/ //'
L= :' 11T = a
0 bt fo] "1 - el
-2 -1 0 VGS v) 05

332 March 1971



N-channel 1G-MOS-FET BSVS8I1
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

2N6659
2N6660
2N6661

N-CHANNEL VERTICAL D-MOS TRANSISTOR

N-channel enhancement mode vertical D-MOS transistor in a TO-39 envelope and designed for
application as low-power, high-frequency inverters and line drivers.

Features:

® Direct interface to C-MOS, TTL, etc.
® High-speed switching

® No second breakdown

® Low Rpson

QUICK REFERENCE DATA

2N6659 | 2N6660 | 2N6661
max. 35 60 90
max 20 20 20
max. 1,4 11 0,9
max. 6,25 6,25 6,25
typ. 0,9 14 19
< 1,8 3,0 4,0
> 170 170 170

Q
Q

mS

Drain-source voltage Vps
Gate-source voltage (open drain) VGso
Drain current (d.c.) Ip
Total power dissipation
up to T¢ = 25 °C Ptot
Drain-source ON-resistance
Ip=10A;Vgg=10V Rpson
Transfer admittance at f = 1 kHz
Ip=05A;Vpg=25V _lst|
MECHANICAL DATA
Fig. 1 TO-39.
0,86
max

Dimensions in mm

. 66
max

12,7

=:___——_1:_* 0,51

} max

min

Maximum lead diameter is guaranteed only for 12,7 mm
Accessories: 56245 (distance disc).

7293052

May 1985
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2N6659
2N6660
2N6661

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
2N6659 | 2N6660 | 2N6661

Drain-source voltage Vps max. 35 60 90
Gate-source voltage (open drain) VGso max. 20 20 20
Drain current (d.c.) Ip max. 1,4 1,1 09
Drain current (peak)* Ipm max. 3,0
Total power dissipation

up to T =250C Piot max. 6,25
Storage temperature Tstg —65to+ 150
Junction temperature Tj max. 150
THERMAL RESISTANCE
From junction to case Rthjc 20

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Drain-source breakdown voltage

Ip=104A;VGs=0 V(BR)DSS
Drain-source leakage current at

VDs = VDsmax: VGs = 0 Ipss
Gate-source leakage current at

Vgs=15V;Vps=0 Igss
Gate threshold voltage

Ip=1mA;Vpg=Vgs VGS(th)
ON-state drain current

Vps=25V;Vgg=10V ID(on)
Drain-source ON-resistance

Ip=03A;Vgg=5V Rpson

Ip=10A;Vgg=10V Rpson
Transfer admittance at f = 1 kHz

Ip=05A;Vpg=25V lyfs!
Input capacitance at f= 1 MHz

Vps=25V;Vgg=0 Ciss
Output capacitance at f= 1 MHz

Vpg=25V;Vgg=0 Coss

* Pulse conditions: tp < 300 us; 6 = 0,01.

2N6659 | 2N6660 | 2N6661
35 60 90
10 10 10
100 100 100
0,8 0,8 0,8
2,0 2,0 2,0
1,0 1,0 1,0
2,0 2,0 20
15 1,8 2,4
5,0 5,0 5,3
09 1,4 19
1.8 3,0 4,0
170 170 170
60 60 60
50 40 40

> > < <

=
>

L0 r»r << i

folo]

pF

pF
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N-channel vertical D-MOS transistor

2N6659
2N6660
2N6661

DEVELOPMENT DATA

Feedback capacitance at f = 1 MHz
Vpg=25V;Vgg=0

Switching times
Ip=10A;Vpg=25V;
Vgs=0to 20V

CI’SS

ton
toff

2N6659 | 2N6660 | 2N6661

< 10 10 10 pF
< 10 10 10 ns
< 20 20 20 ns

(May 1985
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ACCESSORIES

DISTANCE DISC

MECHANICAL DATA Dimensions in mm
Fig. 1 56246 for TO-18 or TO-72.
Insulating material.

I |
i
+—— § —| 7265542

TEMPERATURE
Maximum permissible temperature T max. 100 °C

338 May 1980



INDEX

INDEX OF TYPE NUMBERS

The inclusion of a type number in this publication does not necessarily imply its availability.

type no. book  section type no. book  section type no. book  section
BA220 S1 SD BAS29 S7/S1  Mm/SD BAV10l  S7/S1 Mm/SD
BA221 s1 SD BAS31 S7/S1  Mm/SD BAV102  S7/Sl Mm/SD
BA223 S1 T BAS32 S7/S1  Mm/SD BAV103  S7/S1  Mm/SD
BA281 S1 SD BAS35 §7/S1  Mm/SD BAWS6 S7/s1  Mm/SD
BA314 s1 Vrg BAS45 S1 SD BAW62 S1 SD
BA315 S1 Vrg BAS56 s1 SD BAX12 S1 SD
BA316 Sl SD BAT17 S7/S1  Mm/T BAX14 s1 )
BA317 S1 SD BAT18 S7/S1  Mm/T BAX18 S1 SD
BA318 S1 SD BATS54 S1 SD BAY80 Sl SD
BA423 S1 T BAT7 4 sl SD BB112 s1 T
BA480 S1 T BATS81 s1 T BB119 S1 T
BA481 Sl T BATS82 S1 T BB130 S1 T
BA482 Sl T BATS83 sl T BB204B Sl T
BA483 s1 T BAT85 s1 T BB204G Sl T
BA484 S1 T BAT86 Sl T BB212 S1 T
BA682 S1 T BAV10 S1 SD BB40SB Sl T
BA683 Sl T BAV18 S1 SD BB417 s1 T
BAS11 S1 SD BAV19 Sl SD BB809 S1 T
BAS15 S1 SD BAV20 s1 SD BB909A Sl T
BAS16 S7/S1  Mm/SD BAV21 S1 SD BB909B Sl T
BAS17 S7/S1 Mm/Vrg BAV23 S7/S1  Mm/SD BBY31 §7/S1 Mm/T
BAS19 S7/S1  Mm/SD BAV45 Sl Sp BBY40 S7/$1 Mm/T
BAS20 S7/S1  Mm/SD BAV70 S7/S1  Mm/SD BC107 S3 Sm
BAS21 S7/S1 Mm/SD BAV99 S7/S1  Mm/SD BC108 s3 Sm
BAS28 S7/S1  Mm/SD BAV1OO  S7/S1  Mm/SD BC109 S3 Sm

Mm = Microminiature semiconductors
for hybrid circuits
SD = Small-signal diodes

Sp = Special diodes

T = Tuner diodes

Vrg = Voltage regulator diodes
Sm = Small-signal transistors

July 1985
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INDEX

type no. book section typeno. book section type no. book  section
BC140 S3 Sm BC818 S7 Mm BCX51 s7 Mm
BCl41 S3 Sm BC846 S7 Mm BCX52 S7 Mm
BCl46 S3 Sm BC84T S7 Mm BCX53 s7 Mm
BC160 iS3 Sm BC848 s7 Mm BCX54 s7 Mm
BC161 S3 Sm BC849 S7 Mn BCX55 s7 Mm
BC177 S3 Sm BC850 s7 Mm BCX56 s7 Mm
BC178 S3 Sm 'BC856 s7 Mm BCX68 S7 Mm
BC179 S3 Sm BC857 S7 Mm BCX69 57 mm
BC200 S3 Sm BC858 s7 Mm BCX70* s7 Mm
BC264A S5 FET BC859 s7 Mm BCX71* s7 Mm
BC264B S5 FET BC860 S7 Mm BCY56 S3 Sm
BC264C S5 FET BC868 s7 Mm BCY57 S3 Sm
BC264D S5 FET BC869 S7 Mm BCY58 S3 Sm
BC327;A S3 Sm BCF29;R S7 Mm BCY59 S3 Sm
BC328 S3 Sm BCF30;R S7 Mm BCY70 S3 Sm
BC3373A S3 Sm BCF32;R 87 Mm BCY71 S3 Sm
BC338 S3 Sm BCF33;R S7 Mm BCY72 S3 Sm
BC368 S3 Sm BCF703;R S7 Mm. BCY78 S3 Sm
BC369 S3 Sm BCF81;R S7 Mm BCY79 S3 Sm
BC375 S3 Sm BCV61 57 Mm BCY87 S3 Sm
BC376 s3 Sm BCV62 S7 Mm BCY88 S3 Sm
BC546 S3 Sm BCV713;R 87 Mm BCY89 S3 Sm
BC547 S3 Sm BCV72;R S7 Mm BD131 Sha P
BC548 S3 Sm BCW29;R S7 Mm BD132 Sba P
BC549 S3 Sm BCW30;R S7 Mm BD135 S4a P
BC550 S3 Sm BCW31;R 7 Mm BD136 Sha P
BC556 s3 Sm BCW32;R S7 Mm BD137 S4a P
BC557 S3 Sm BCW33;R 87 Mm BD138 S4a P
BC558 S3 Sm BCW60* S7 Mm BD139 Sha P
BC559 S3 Sm BCW61* S7 Mm BD140 Sha P
BC560 s3 Sm BCW69;R S7 Mm BD201 Sha P
BC635 S3 Sm BCW70;R S7 Mm BD202 Ska P
BC636 S3 Sm BCW71;R S7 Mm BD203 Sha P
BCH37 S3 Sm BCW72;R S7 Mm BD204 Sba P
BC638 S3 Sm BCW81;R S7 Mm BD226 Sha P
BC639 s3 Sm BCW89;R S7 Mm BD227 Sha P
BC640 s3 Sm BCX17;R S7 Mm BD228 Sha P
BC807 S7 Mm BCX18;R 87 Mm BD229 Sha P
BC808 S7 Mm BCX19;R S7 Mm BD230 Sha P
BC817 S7 Mm BCX20;R S7 Mm BD231 Sba P
*  =series P = Low-frequency power transistors

FET = Field-effect transistors
Mm = Microminiature semicondcutors
for hybrid circuits

Sm = Small-signal transistors

340
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type no. book section type no. book section type no.  book section
BD233 Sha P BD433 Sha P BD843 S4a P
BD234 Sha P BD4 34 S4a P BD844 S4a P
BD235 Sha P BD435 Sha P BD84S Ska P
BD236 Sha P BD436 Sha P BD846 Ska P
BD237 Sha P BD437 Sha P BD84T Sha P
BD238 Sha P BD438 Sha P BD848 Séa P
BD239 Sha P BD645 S4a P BD849 S4a P
BD239A Sha P BD646 Sha P BD850 Sha P
BD239B  S4a P BD647 Sha P BD933 Sha P
BD239C Sha P BD648 Sha P BD934 Sha P
BD240 Sha P BD649 S4a P BD935 S4a P
BD240A Sha P BD650 S4a P BD936 Sha P
BD240B Sha P BD651 Ska P BD937 S4a P
BD240C Sha P BD652 Sk4a P BD938 Sha P
BD241 Sha P BD675 S4a P BD939 Sha P
BD241A Sha P BD676 Sha P BD940 Sha P
BD241B Ska P BD677 Sha P BD941 S4a P
BD241C  Ska P BD678 Sha P BD942 S4a p
BD242 Sha P BD679 Sha P BD943 S4a P
BD242A Sha P BD680 Sha P BD944 Ska P
BD242B Sha P BD681 Sha P BD94S S4a P
BD242C S4a P BD682 Sha P BD946 S4a P
BD243 Sha P BD683 S4a P BD947 Sha P
BD243A Sha P BD684 S4a P BD948 S4a P
BD243B  Sha P BD813 Sha P BD949 Sha P
BD243C Sha P BD814 Sha P BD950 Sha P
BD244 S4a P BD815 S4a P BD951 Sha P
BD244A Sha P BD816 Sha P BD952 Ska P
BD244B Sha P BD817 Sha P BD953 Sha P
BD244C Sha P BD818 S4a P BD954 Sha P
BD329 S4a P BD825 Sha P BD955 S4a P
B8D330 Sha P BD826 Sha 4 BD956 Sha P
BD331 Sha P BD827 S4a |4 BDT20 Sha P
BD332 Sha P BD828 Sha P BDT21 S4a P
BD333 Sha P BD829 Sha P BDT29 Sha P
BD334 Sha P BD830 Sha P BDT29A S4a P
BD335 Sha P BD839 Ska P BDT29B Sha P
BD336 S4a P BD84AO Sha P BDT29C Sha P
BD337 Sha P BD841 Ska P BDT30 Sha P
BD338 Sha P BD842 Sha P BDT30A Sha P

P = Low-frequency power transistors
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typeno. book  section typeno. book  section type no. book  section
. BDT30B Sha P BDT65B Sba P BDX43 S4a P
BDT30C S4a P BDT65C S4a P BDX44 Sba P
BDT31 S4a P BDTI1 Sba P BDX45 Sha P
BDT31A  S4a 4 BDT92 Sha P BDX46 Sha P
BDT31B S4a P BDT93 S4a P BDX47 Sha P
BDT31C S4a P BDT94 S4a P BDX62 Sha P
BDT32 Sha P BDT95 Sha P BDX62A Sha P
BDT32A S4a P BDT96 S4a P BDX62B Sha P
BDT32B Ska P BDV64 Sha P BDX62C Sha P
BDT32C S4a P BDV64A Sha P BDX63 Sha P
BDT41 S4a P BDV64B Ska P BDX63A Sha P
BDT41A Sha P BDV64C Sha P BDX63B S4a P
BDT41B S4a P BDV65 Sha P BDX63C Sha P
BDT41C Sha P BDV65A Sha P BDX64 Ska P
BDT42 Sha P BDV65B Sha P BDX64A Sha P
BDT42A Sha P BDV65C Ska P BDX64B S4a P
BDT42B S4a P BDV66A Sha P BDX64C S4a P
BDT42C S4a P BDV66B Sba P BDX65 Sha P
BDT60 S4a P BDV66C Sha P BDX65A Sha P
BDT60A Ska P BDV66D Sha P BDX65B Sha P
BDT60B S4a P BDV67A S4a P BDX65C Sha P
BDT60C S4a P BDV67B Sha P BDX66 Sha P
BDT61 Sha P BDV67C Sha P BDX66A Sha P
BDT61A Sha P BDV67D Sha P BDX66B Sha P
BDT61B Sha P BDVI1 Sha P BDX66C Sba P
BDT61C S4a P BDV9I2 Sha P BDX67 Sha P
BDT62 Sha P BDV93 Sha P BDX67A Sha P
BDT62A S4a P BDV94 Sha P BDX67B Sha P
BDT62B Sba P BDV95 Ska P BDX67C Sha P
BDT62C Sha P BDVI6 Sha P BDX68 Sha P
BDT63 Sha P BDW55 Sha P BDX68A Sba P
BDT63A Sha P BDW56 Sha P BDX68B Sha P
BDT63B S4a P BDW57 S4a P BDX68C Sha P
BDT63C Sha P BDW58 Ska P BDX69 Sha P
BDT64 S4a P BDW59 S4a P BDX69A Sha P
BDT64A Sha P BDW60 Sha P BDX69B Sha P
BDT64B  Sia P BDX35 Sba P BDX69C  S4a P
BDT64C  S4a P BDX36 Ska P BDX77 Ska P
BDT65 S4a P BDX37 Sha P BDX78 Sha P
BDT65A Sha P BDX42 Sha P BDX91 Ska P

P = Low-frequency power transistors

342
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type no. book section type no. book section type no.  book section
BDX92 Ska P BF471 S4b HVP BF960 S5 FET
BDX93 Sha P BF472 S4b HVP BF964 S5 FET
BDX94 S4a P BF483 S3 Sm BF966 S5 FET
BDX95 S4a P BF485 S3 Sm BF967 S3 Sm
BDX96 S4a P BF487 S3 Sm BF970 S3 Sm
BDY90 Ska P BF494 S3 Sm BF979 S3 Sm
BDY90A Sha P BF495 S3 Sm BF980 S5 FET
BDY91 Ska P BF496 S3 Sm BF981 S5 FET
BDY92 Sta P BF510 §7/85 Mm/FET | BF982 S5 FET
BF198 S3 Sm BF511 87/S5  Mm/FET BF989 S$7/S5  Mm/FET
BF199 S3 Sm BF512 S7/S5  Mm/FET BF990 S7/S5  Mm/FET
BF240 S3 Sm BF513 S7/S5 Mm/FET | BF991 S7/S5  Mm/FET
BF241 S3 Sm BF536 S7 Mm BF992 S7/s5 Mm/FET
BF245A S5 FET BF550;R S7 Mm BF994 S7/S85 Mm/FET
BF2458B S5 FET BF569 s7 Mm BF996 S7/S5 Mm/FET
BF245C S5 FET BF579 S7 Mm BFG23 S10 WBT
BF247A S5 FET BF620 S7 Mm BFG32 S10 WBT
BF247B S5 FET BF621 S7 Mm BFG34 S10 WBT
BF247C S5 FET BF622 S7 Mm BFG51 S10 WBT
BF256A S5 FET BF623 S7 Mmn BFG65 S10 WBT
BF256B S5 FET BF660;R S7 Mm BFG90A  SI10 WBT
BF256C S5 FET BF689K S10 WBT BFGI91A S10 WBT
BF324 S3 Sm BF763 S10 WBT BFG96 S10 WBT
BF370 S3 Sm BF767 S7 Mm BFP90A S10 WBT
BF410A S5 FET BF819 S4b HVP BFP91A S10 WBT
BF410B S5 FET BF820 S7 Mm BFP96 S10 WBT
BF410C S5 FET BF821 S7 Mm BFQ10 S5 FET
BF410D S5 FET BF822 S7 Mm BFQl1 S5 FET
BF419 S4b HVP BF823 s7 Mm BFQ12 S5 FET
BF420 S3 Sm BF824 S7 Mm BFQ13 S5 FET
BF421 S3 Sm BF857 S4b HVP BFQlé4 S5 FET
BF422 S3 Sm BF858 S4b HVP BFQL5 S5 FET
BF423 S3 Sm BF859 S4b HVP BFQl6 S5 FET
BF450 S3 Sm BF869 S4b HVP BFQ17 s7 Mm
BF451 S3 Sm BF870 S4b HVP BFQI8A  S7 Mm
BF457 S4b HVP BF871 S4b HVP BFQ19 s7 Mm
BF458 S4b HvP BF872 S4b HVP BFQ22S s10 WBT
BF459 S4b HVP BF926 S3 Sm BFQ23 S10 WBT
BF469 S4b HVP BF936 s3 Sm BFQ23C S10 WBT
BF470 S4b HVP BF939 S3 Sm BFQ24 S10 WBT
FET = Field-effect transistors P = Low-frequency power transistors

HVP = High-voltage power transistors

Mm = Microminiature semiconductors
for hybrid circuits

Sm = Small-signal transistors
WBT = Wideband hybrid IC transistors
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BFQ32 S10 WBT BFS18;R S7 Mmn BG2097 Sl RT
BFQ32C  S10 WBT BFS19;R S7 Mm BGD102  S10 WBM
BFQ32S  S10 WBT BFS20;R S7 Mm BGD102E S10 WBM
BFQ33 S10 WBT BFS21 S5 FET BGD104  S10 WBM
BFQ34 S10 WBT BFS21A S5 FET BGDLO4E S10 WBM
BFQ34T  S10 WBT BFS22A  S6 RFP BGX11*  S2b ThM
BFQ42 S6 RFP BFS23A  S6 RFP BGX12*  S2b ThM
BFQ43 S6 RFP BFT24 S10 WBT BGX13*  S$2b ThM
BFQ51 510 WBT BFT25;R S7 Mm BGX14*  S2b ThM
BFQ51C  S10 WBT BFT44 s3 Sm BGX15*%  S2b ThM
BFQ52 S10 WBT BFT45 s3 Sm BGX17*  S2b ThM
BFQ53 810 WBT BFT46 $7/S5  Mm/FET BGX25 S2a ThM
BFQ63 S10 WBT BFT92;R S7 Mm BGY22 S6 RFP
BFQ65 S10 WBT BFT93;R S7 Mm BGY22A  S6 RFP
BFQ66 510 WBT BFW10 S5 FET BGY23 S6 RFP
BFQ68 510 WBT BFW11 S5 FET BGY23A  S6 RFP
BFQ136  S10 WBT BFW12 S5 FET BGY32 S6 RFP
BFR29 S5 FET BFW13 S5 FET BGY33 S6 RFP
BFR30 S7/S5  Mm/FET BFW16A  S10 WBT BGY35 S6 RFP
BFR31 S7/85  Mm/FET BFWI7A  S10 WBT BGY36 S6 RFP
BFR49 S10 WBT BFW30 S10 WBT BGY40A  S6 RFP
BFR53;R S7 Mm BFW61 S5 FET BGY40B  S6 RFP
BFR54 53 Sm BFW92 S10 WBT BGY41A  S6 RFP
BFR64 S10 WBT BFW92A  S10 WBT BGY41B  S6 RFP
BFR65 S10 WBT BFW93 S10 WBT BGY43 S6 RFP
BFR84 S5 FET BFX29 s3 Sm BGY45A  S6 RFP
BFRI0 S10 WBT BFX30 s3 Sm BGY45B  S6 RFP
BFR90OA  S10 WBT BFX34 s3 Sm BGY46A  S6 RFP
BFR91 S10 WBT BFX84 s3 Sm BGY46B  S6 RFP
BFR9IA  SI10 WBT BFX85 s3 Sm BGY47 S6 RFP
BFR92;R S7 Mm BFX86 s3 Sm BGY50 S10 WBM
BFRY2A;R S7 Mm BFX87 s3 Sm BGY51 S10 WBM
BFR93;R S7 Mm BFX88 s3 Sm BGYS52 S10 WBM
BFRI3A;R S7 Mm BFX89 s10 WBT BGY53 S10 WBM
BFR94 S10 WBT BFY50 s3 Sm BGYS54 S10 WBM
BFRY5 S10 WBT BFYS51 s3 Sm BGY55 S10 WBM
BFR96 S10 WBT BFY52 s3 Sm BGY56 S10 WBM
BFR96S  S10 WBT BFY55 s3 Sm BGYS7 S10 WBM
BFR101A;B S7/S5 Mm/FET BFY90 s10 WBT BGY58 S10 WBM
BFS17;R S7 Mm BG2000 Sl RT BGYS8A  S10 WBM
*  =series Sm = Small-signal transistors

FET = Field-effect transistors

Mm = Microminiature semiconductors

for hybrid circuits

RFP = R.F. power transistors and modules

RT = Tripler

ThM = Thyristor modules
WBM = Wideband hybrid IC modules
WBT = Wideband hybrid IC transistors
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BGY59 S10 WBM BLV37 S6 RFP BLW96 S6 RFP
BGY60 S10 WBM BLV45/12 S6 RFP BLW97 S6 RFP
BGY61 S10 WBM BLV57 S6 RFP BLWI3 S6 RFP
BGY65 S10 WBM BLV59 S6 RFP BLW99 S6 RFP
BGY67 S10 WBM BLV75/12 S6 RFP BLX13 S6 RFP
BGY67A S10 WBM BLV80/28 S6 RFP BLX13C S6 RFP
BGY70 S10 WBM BLV90 S6 RFP BLX14 S6 RFP
BGY71 S10 WBM BLVI1 S6 RFP BLX15 S6 RFP
BGY74 S10 WBM BLV92 S6 RFP BLX39 S6 RFP
BGY75 S10 WBM BLV93 S6 RFP BLX65 S6 RFP
BGY84 S10 WBM BLV94 S6 RFP BLX65E S6 RFP
BGY84A S10 WBM BLV95 S6 RFP BLX67 S6 RFP
BGY85 S10 WBM BLV96 S6 RFP BLX68 S6 RFP
BGY85A- S10 WBM BLV97 S6 RFP BLX69A S6 RFP
BGY93A S6 RFP BLV98 S6 RFP BLX91A S6 RFP
BGY93B S6 RFP BLV99 S6 RFP BLX91CB S6 RFP
BGY93C S6 RFP BLW29 S6 RFP BLX92A S6 RFP
BLU20/12 S6 RFP BLW31 S6 RFP BLX93A S6 RFP
BLU30/12 S6 RFP BLW32 S6 RFP BLX94A S6 RFP
BLU45/12 S6 RFP BLW33 S6 RFP BLX94C S6 RFP
BLU50 S6 RFP BLW34 S6 RFP BLX95 S6 RFP
BLU5S1 S6 RFP BLW50F S6 RFP BLX96 S6 RFP
BLU52 S6 RFP BLW60 S6 RFP BLX97 S6 RFP
BLU53 S6 RFP BLW60C S6 RFP BLX98 S6 RFP
BLU60/12 S6 RFP BLW76 S6 RFP BLY85 S6 RFP
BLU97 S6 RFP BLW77 S6 RFP BLY87A S6 RFP
BLU98 S6 RFP BLW78 S6 RFP BLY87C S6 RFP
BLU99 S6 RFP BLW79 S6 RFP BLY88A S6 RFP
BLV10 S6 RFP BLW80 S6 RFP BLY88C S6 RFP
BLV11 S6 RFP BLW81 S6 RFP BLY89A S6 RFP
BLV20 . S6 RFP BLW82 S6 RFP BLY89C S6 RFP
BLV21 S6 RFP BLW83 S6 RFP BLY90 S6 RFP
BLV25 S6 RFP BLW84 S6 RFP BLY91A S6 RFP
BLV30 S6 RFP BLW85 S6 RFP BLY91C S6 RFP
BLV30/12 S6 RFP BLW86 S6 RFP BLY92A  S6 RFP
BLV31 S6 RFP BLW87 S6 RFP BLY92C S6 RFP
BLV32F S6 RFP BLW89 S6 RFP BLY93A S6 RFP
BLV33 S6 RFP BLW90 S6 RFP BLY93C S6 RFP
BLV33F S6 RFP BLWI91 S6 RFP BLY94 S6 RFP
BLV36 S6 RFP BLW95 S6 RFP BLY97 S6 RFP

RFP = R.F. power transistors and modules
WBM = Wideband hybrid IC modules
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BPF10 S8 PDT BSR33 S7 Mm BST80 S5 FET
BPF24 S8 PDT BSR40 S7 Mm BST82 S5 FET
BPW22A S8 PDT BSR41 S7 Mm BST84 S5 FET
BPW50 S8 PDT BSR42 S7 Mm BST86 S5 FET
BPX25 S8 PDT BSR43 s7 Mm BST90 S5 FET
BPX29 S8 PDT BSR50 S3 Sm BST97 S5 FET
BPX40 S8 PDT BSR51 S3 Sm BST100 S5 FET
BPX41 S8 PDT BSR52 S3 Sm BST110 S5 FET
BPX42 S8 PDT BSR56 §7/S5  Mm/FET BST120 S5 FET
BPX71 S8 PDT BSR57 87/85 Mm/FET BST122 S5 FET
BPX72 S8 PDT BSR58 S7/S85  Mm/FET BSV15 S3 Sm
BPX95C S8 PDT BSR60 S3 Sm BSV16 S3 Sm
BR100/03 S2b Th BSR61 s3 Sm BSV17 s3 Sm
BR101 S3 Sm BSR62 S3 Sm BSV52;R S7 Mm
BRY39 S3 Sm BSS38 S3 Sm BSV64 S3 Sm
BRY56 S3 Sm BSS50 S3 Sm BSV78 S5 FET
BRY61 S7 Mm BSS51 S3 Sm BSV79 S5 FET
BRY62 S7 Mm BSS52 S3 Sm BSV80 S5 FET
BS107 S5 FET BSS60 S3 Sm BSV81 S5 FET
BS170 S5 FET BSS61 S3 Sm BSW66A S3 Sm
BSD10 S5 FET BSS62 S3 Sm BSW67A S3 Sm
BSD12 S5 FET BSS63;R S7 Mm BSW68A  S3 Sm
BSD20 85/7 FET BSS64;R  S7 Mm BSX19 S3 Sm
BSD22 S5/7 FET BSS68 S3 Sm BSX20 S3 Sm
BSD212 S5 FET BSS83 S5/7 FET/Mm BSX45 S3 Sm
BSD213 S5 FET BST1S s7 Mm BSX46 S3 Sm
BSN214 S5 FET BST16 S7 Mm BSX47 S3 Sm
BSD215 S5 FET BST39 S7 Mm BSX59 S3 Sm
BSR12;R S7 Mm BST40 S7 Mm BSX60 S3 Sm
BSR13;R S7 Mm BST50 S7 Mm BSX61 S3 Sm
BSR14;R S7 Mm BST51 S7 Mm BSY95A S3 Sm
BSR15;R S7 Mm BST52 S7 Mm BT136* S2b Tri
BSR16;R S7 Mm BST60 S7 Mm BT137* S2b Tri
BSR17;R S7 Mm BST61 S7 Mm BT138*% S2b Tri
BSR17A;R S7 Mm BST62 S7 Mm BT139% S2b Tri
BSR18;R S7 Mm BST70A S5 FET BT149*%  S2b Th
BSR18A;R S7 Mm BST72A S5 FET BT151*%  S2b Th
BSR30 S7 Mm BST74A S5 FET BT152% S2b Th
BSR31 S7 Mm BST76A S5 FET BT153 S2b Th
BSR32 s7 Mm BST78 S5 FET BT155% S2b Th
¥ =series PDT = Photodiodes or transistors

FET = Field-effect transistors
Mm = Microminiature semiconductors

for hybrid circuits

Sm = Small-signal transistors

Th
Tri

= Thyristors
= Triacs
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BTI57%  S2b Th BUVS3 S4b SP BUZ36 S9 PM
BTV24*  S2b Th BUV89 S4b SP BUZ40 s9 PM
BTV34*  S2b Tri BUW11;A S4b SP BUZ41A  S9 PM
BTV58%  S2b Th BUW12;A S4b Sp BUZ42 S9 M
BTV59*  S2b Th BUW13;A S4b SP BUZ43 s9 PM
BTV60*  S2b Th BUWS4 S4b SP BUZ44A  S9 PM
BTW23*  S2b Th BUW85 S4b SP BUZ45 S9 PM
BTW38*%  S2b Th BUX46;A S4b SP BUZ45A  S9 PM
BTW40*  S2b Th BUX47;A S4b SP BUZ45B  S9 PM
BTW42*  S2b Th BUX48;A  S4b SP BUZ45C  S9 PM
BTW43*  S2b Tri BUX80 S4b SP BUZ46 S9 PM
BTW45%  S2b Th BUX81 S4b SP BUZ50A  S9 PM
BTW58*%  S2b Th BUX82 S4b SP BUZ50B  S9 PM
BTW59*  S2b Th BUX83 S4b SP BUZ53A  S9 PM
BTW63*  S2b Th BUX84 S4b SP BUZ54 S9 PM
BTW92*  S2b Th BUX85 S4b SP BUZ54A  S9 PM
BTX18*  S2b Th BUX86 S4b SP BUZ60 s9 PM
BTX94*  S2b Tri BUX87 S4b SP BUZ60B  S9 PM
BTY79%* S2b Th BUX88 S4b SP BUZ63 s9 PM
BTY91*  S2b Th BUX90 S4b SP BUZ63B  S9 PM
BU208A  S4b SP BUX98 S4b SP BUZ64 s9 PM
BU208B  S4b SP BUX98A  S4b SP BUZ71 s9 PM
BU326 S4b SP BUY89 S4b SP BUZ71A  S9 PM
BU326A  S4b SP BUZ10 s9 PM BUZ72 s9 M
BU426 S4b SP BUZ10A  S9 PM BUZ72A  S9 PM
BU426A  S4b SP BUZ11 S9 PM BUZ73A S9 M
BU433 S4b SP BUZ11A  S9 PM BUZ74 S9 PM
BUS505 S4b SP BUZ14 S9 PM BUZ74A  S9 PM
BUS08A  S4b SP BUZ15 S9 PM BUZ76 S9 PM
BU705 S4b SP BUZ20 S9 PM BUZ76A  S9 PM
BU806 S4b SP BUZ21 S9 PM BUZ80 S9 M
BUSO7 S4b SP BUZ23 s9 PM BUZ80OA  S9 PM
BU824 S4b SP BUZ24 S9 M BUZ83 S9 PM
BU826 S4b SP BUZ25 S9 PM BUZ83A S9 PM
BUSL1;A S4b SP BUZ30 S9 PM BUZ84 S9 ™M
BUS12;A S4b SP BUZ31 S9 PM BUZ84A  S9 PM
BUS13;A S4b SP BUZ32 S9 PM BY228 S1 R
BUS143A S4b SP BUZ33 S9 PM BY229*  S2a R
BUT11;A S4b SP BUZ34 S9 PM BY249%  S2a R
BUV82 S4b SP BUZ35 S9 PM BY260*  S2a R
* = series Th = Thyristors

PM = Power MOS transistors

R = Rectifier diodes
SP = Low-frequency switching power transistors

Tri = Triacs
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BY261*  S2a R BYV28* S1/S2a R BYX46%  S2a R
BY329* S2a R BYV29* S2a R BYX50%* S2a R
BY359* S2a R BYV30* S2a R BYX52% S2a R
BY438 S1 R BYV32* S2a R BYX56%* S2a R
BY448 S1 R BYV33* S2a R BYX90G S1 R
BY458 S1 R BYVSM: S2a R BYX94 Sl R
BY505 S1 R BYV36 S1 R BYX96* S2a R
BY509 S1 R BYV39*%  S2a R BYX97* S2a R
BY527 S1 R BYV42* S2a R BYX98* S2a R
BY584 S1 R BYV43* S2a R BYX99* S2a R
BY588 S1 R BYV72* S2a R BZD23 S1 Vrg
BY609 S1 R BYV73% S2a R BZTO03 Sl Vrg
BY610 Sl R BYV79%* S2a R BZV10 S1 Vrf
BY614 S1 R BYV92* S2a R BZV1l Sl Vrf
BY619 Sl R BYV95A Sl R BZV12 S1 Vrf
BY620 S1 R BYV95B Sl R BZV13 S1 Vrf
BY707 S1 R BYV95C S1 R BZV14 S1 Vrf
BY708 Sl R BYV96D Sl R BZV37 Sl Vref
BY709 S1 R BYVI96E S1 R BZV46 S1 Vrg
BY710 S1 R BYW25% S2a R BZV49*% Si/s7 Vrg/Mm
BY711 Sl R BYW29%* S2a R BZVSS: s7 Mm
BY712 Ss1 R BYW30* S2a R BZV8 5* S1 Vrg
BY713 S1 R BYW31* S2a R BZWO3 Sl Vrg
BY7 14* S1 R BYWS54 S1 R BZW14 S1 Vrg
BYD13 S1 R BYWS55 S1 R BZW70%* S2a TS
BYD33, Sl R BYWS6 Sl R BZW86*  S2a TS
BYD73* Sl R BYW92* S2a R BZW9 1: S2a TS
BYM56 Sl R BYW93* S2a R BZX55 S1 Vrg
BYQ28*  S2a R BYW94*  S2a R BZX70: S2a Vrg
BYR29* S2a R BYW95A S1 R BZX75 S1 Vrg
BYT79*% S2a R BYW95B S1 R BZX79*% S1 Vrg
BYV10 s1 R BYW95C Sl R BZX84* S7/S1  Mm/Vrg
BYV19*  S2a R BYW96D Sl R BZX90 S1 Vrf
BYV20* S2a R BYWI6E S1 R BZX91 S1 vrf
BYV21*  S2a R BYX25%  S2a R BZX92 S1 Vrf
BYV22*  S2a R BYX30* S2a R BZX93 Sl vrf
BYV23* S2a R BYX32%* S2a R BZX94 S1 vrf
BYV24: S2a R BYX38* S2a R BZY91* S2a Vrg
BYV26 S1 R BYX39* S2a R BZY93* S2a Vrg
BYV27* S1/S2a R BYX42%  S2a R BZY95%  S2a Vrg
* = series TS = Transient suppressor diodes

Mm = Microminiature semiconductors
for hybrid circuits

R

= Rectifier diodes

Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
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BZY96* S2a  Vrg CQV61A(L) S8 LED CQY89A S8 LED
CNX21 S8 PhC cQV62(L) S8 LED CQY94 S8 LED
CNX35 s8 PhC CQV70(L) S8 LED CQY94B(L) S8 LED
CNX36 S8 PhC CQV70A(L) S8 LED CQY95B S8 LED
CNX37 s8 PhC CQV71A(L) S8 LED cQY96(L) S8 LED
CNX38 S8 PhC cQv72(L) S8 LED CQY97A S8 LED
CNX44 S8 PhC CQV80L S8 LED 0M320 S10 WBM
CNX48 S8 PhC CQV80AL S8 LED 0M321 S10 WBM
CNX62 S8 PhC CQV81L S8 LED 0M322 S10 WBM
CNY50 S8 PhC CcQv82L S8 LED 0M323 S10 WBM
CNY52 S8 PhC CcQW10(L) S8 LED OM323A S10 WBM
CNY53 S8 PhC CQW10A(L) S8 LED 0M335 S10 WBM
CNY57 S8 PhC CQW10B(L) S8 LED 0M336 S10 WBM
CNY57A S8 PhC CQW11A(L) S8 LED 0M337 S10 WBM
CNY62 S8 PhC CQW11B(L) S8 LED OM337A S10 WBM
CNY63 S8 PhC CcQw12(L) S8 LED 0M339 S10 WBM
CQ209s S8 D CQW12B(L) S8 LED 0M345 S10 WBM
CQ216X S8 D CQW20A S8 LED 0M350 S10 WBM
CQ216Y S8 D cqQw2l S8 LED 0M360 S10 WBM
CQ327;R S8 D CcQw22 S8 LED OM361 S10 WBM
CQ330;R S8 D cQw24(L) S8 LED oM370 S10  WBM
CQ331;R S8 D CQW54 S8 LED 0M931 Sha P
CQ332;R S8 D CQX10 S8 LED 0M961 Sha P
CQ427;R S8 D CQX11 S8 LED 0SBI9110 S2a St
CQ430;R S8 D CQXx12 S8 LED 0SBI9115 S2a St
CQ431;R S8 D CQX24(L) S8 LED 0SB9210 S2a St
CQ432;R S8 D CQX51 S8 LED 0SB9215 S2a St
CQF24 S8 Ph CcQX54(L) S8 LED 0SB9410 S2a St
CQL10A S8 Ph CQX64(L) S8 LED 0SB9415 S2a St
CQL13 S8 Ph CQX74(L) S8 LED 0SM9110 S2a St
CQL13A S8 Ph CQX74Y S8 LED 0SM9115 S2a St
CQL14A S8 Ph CQY11B S8 LED 0SM9210 S2a St
CQL14B S8 Ph CcqQylic S8 LED 0SM9215 S2a St
CQN10 S8 LED CQY24B(L) S8 LED 0SM9410 S2a St
CQN11 S8 LED CQY49B S8 LED 0SM9415 S2a St
CQT10 S8 LED CQY49C S8 LED 0SM9510 S2a St
CQT11 S8 LED CQY50 S8 LED 0SM9511 S2a St
CQT12 S8 LED CQY52 S8 LED 0SM9512 S2a St
CQV60(L) S8 LED CQY54A S8 LED 0SS9110 S2a St
CQV60A(L) S8 LED CQY58A S8 LED 0SS9115 S2a St

* = series PhC = Photocouplers

D = Displays St = Rectifier stacks

LED = Light-emitting diodes WBM = Wideband hybrid IC modules

P = Low-frequency power transistors Vrg = Voltage regulator diodes

Ph = Photoconductive devices
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0889210 S2a © St 1N3882 S2a R 2N1711 S3 Sm
0SS89215 S2a St 1N3883 S2a R 2N1893 S3 Sm
0SS9410 S2a St 1N3889 S2a R 2N2219 S3 Sm
0SS9415 S2a St 1N3890 S2a R 2N2219A S3 Sm
PBMF4391 S5 FET 1N3891 S2a R 2N2222 S3 Sm
PBMF4392 S5 FET 1N3892 S2a R 2N2222A S3 Sm
PBMF4393 S5 FET 1N3893 S2a R 2N2297 S3 Sm
PH2222;R  S3 Sm 1N3909 S2a R 2N2368 S3 Sm
PH2222A3;R S3 Sm 1N3910 S2a R 2N2369 S3 Sm
PH2369 S3 Sm 1N3911 S2a R 2N2369A S3 Sm
PH2907;R  S3 Sm 1N3912 S2a R 2N2483 S3 Sm
PH2907A;R S3 Sm 1N3913 S2a R 2N2484 S3 Sm
PH2955T Sha P 1N4001G S1 R 2N2904 S3 Sm
PH3055T Sha P 1N40026 S1 R 2N2904A s3 Sm
PH5415 S3 Sm 1N4003G Sl R 2N2905 S3 Sm
PH5416 S3 Sm 1IN4004G S1 R 2N2905A S3 Sm
PHSD51 S2a R 1N4005G S1 R 2N2906 S3 Sm
RPY58A S8 Ph 1N4006G S1 R 2N2906A s3 Sm
RPY76B S8 Ph 1N4007G S1 R 2N2907 S3 Sm
RPY86 S8 I 1IN4148 S1 SD 2N2907A s3 Sm
RPY87 S8 I 1N4150 S1 SD 2N3019 s3 Sm
RPY88 S8 1 1N4151 S1 SD 2N3020 s3 Sm
RPY89 S8 I 1N4153 S1 SD 2N3053 S3 Sm
RPY90* S8 I 1N4446 S1 SD 2N3375 S6 RFP
RPY91* S8 I 1N4448 S1 SD 2N3553 S6 RFP
- RPY93 S8 I 1N4531 s1 SD 2N3632 S6 RFP

RPY94 S8 I 1N4532 St SD 2N3822 S5 FET
RPY95 S8 1 1N5059 S1 R 2N3823 S5 FET
RPY96 S8 I 1IN5060 S1 R 2N3866 S6 RFP
RPY97 S8 I 1N5061 S1 R 2N3903 s3 Sm
IN821;A S1 Vrf 1N5062 S1 R 2N3904 S3 Sm
1N823;A S1 vrf 1N5832 S2a R 2N3905 S3 Sm
1N825;A S1 Vrf 1N5833 S2a R 2N3906 S3 Sm
1N827;A Sl vrf 1N5834 S2a R 2N3924 S6 RFP
1N829;A Sl vrf 1N6097 S2a R 2N3926 S6 RFP
1IN914 S1 SD 1N6098 S2a R 2N3927 S6 RFP
1IN916 S1 SD 2N918 S10  WBT 2N3966 S5 FET
1N3879 S2a R 2N929 S3 Sm 2N4030 s3 Sm
1N3880 S2a R 2N930 S3 Sm 2N4031 S3 Sm
1N3881 S2a R 2N1613 S3 Sm 2N4032 s3 Sm

* = series RFP = R.F. power transistors and modules

FET = Field-effect transistors SD = Small-signal diodes

I = Infrared devices Sm = Small-signal transistors

P = Low-frequency power transistors St = Rectifier stacks

Ph = Photoconductive devices Vrf = Voltage reference diodes

R = Rectifier diodes WBT = Wideband hybrid IC transistors
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2N4033 S3 Sm 2N5415 S3 Sm 56352 S4b A
2N4091 S5 FET 2N5416 s3 Sm 56353 S4b A
2N4092 S5 FET 2N5550 S3 Sm 56354 S4b A
2N4093 . S5 FET 2N5551 S3 Sm 56359b S2,4b A
2N4123 s3 Sm 2N6659 S5 FET 56359c S2,4b A
2N4124 S3 Sm 2N6660 S5 FET 56359d S2,4b A
2N4125 s3 Sm 2N6661 S5 FET 56360a S2,4b A
2N4126 S3 Sm 61SV S8 1 56363 S2,4b A
2N4391 S5 FET 375CQY/B S8 Ph 56364 S2,4b A
2N4392 S5 FET 497CQF/A S8 Ph 56367 S2a/b A
2N4393 S5 FET 498CQL S8 Ph 56368a S2,4b A
2N4427 S6 RFP 56201d S4b A 56368b S2,4b A
2N4856 S5 FET 56201]j S4b A 56369 S2,4b A
2N4857 S5 FET 56245 $3,10 A 56378 S2,4b A
2N4858 S5 FET 56246 53,10 A 56379 S2,4b A
2N4859 S5 FET 56261a S4b A 56387a,b S4b A
2N4860 S5 FET 56264a,b  S2a/b A

2N4861 S5 FET 56295 S2a/b A

2N5400 S3 Sm 56326 S4b A

2N5401 S3 Sm 56339 S4b A

A = Accessories Ph = Photoconductive devices

FET = Field-effect transistors

= Infrared devices

RFP = R.F. power transistors and modules

Sm

= Small-signal transistors
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Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600.
" Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161.
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001.
Colombia: IND. PHILIPS DE COLOMBIA S.A., ¢/0 IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 2497624.
Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box-1919, DK 2300 COPENHAGEN S, Tel. (01) 541133.
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271.
France: R.T.C. LA RADIOTECHNIQUE-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 338 80-00.
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0.
Greece: PHILIPS S.A. HELLENIQUE, Eicoma Division, 52, Av. Syngrou, ATHENS, Tel. 9215111.
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-245121.
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building,
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 4220387/4220311.
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Panim Bank Building, 2nd Fl., JI. Jend. Sudirman, P.O. Box 223, JAKARTA, Tel. 716131.
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355.
Italy: PHILIPS S.p.A., Sezione Eicoma, Piazza IV Novembre 3, 1-20124 MILANO, Tel. 2-6752.1.
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bldg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611.
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521.
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-4202.
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.0.B. 2163, KUALA LUMPUR, Selangor, Tel. 7744 11.
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00.
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333.
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914.
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 6802 00.
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070.
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59.
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121.
Singapore: PHILIPS PROJECT DEV. (Smgapcre) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000.
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9.
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 3016312.
Sweden: PHILIPS KOMPONENTER A.B., Lidingévagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000.
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-4882211.
Taiwan: PHILIPS TAIWAN LTD., 3rd Fl., San Min Building, 57-1, Chung Shan N. Rd, Section 2, P.O. Box 22978, TAIPEI, Tel. (02)-5631717.
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9.
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad. No. 78-80. ISTANBUL, Tel. 435910.
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633.
United States: (Active Devices & Matenals) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.I. 02876, Tel. (401) 762-9000.
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000.
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380.
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 739-7700.
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321.
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931

For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, Building BAE,
P.O.Box 218,5600 MD EINDHOVEN, The Netherlands, Tel. +3140723304, Telex 35000 phtcnl
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