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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

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

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

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher. \
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks is comprised of the following parts:

T

T2a

T2b

T3

ET3

T4

T5

T6

T8

T9

T10

T11

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

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

Geiger-Muller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories, image intensifiers

Micrawava camicnndustare and camnonents
Vicrowa micon are and comnone
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1 Diodes

Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),

voltage reference diodes, tuner diodes, rectifier diodes
S2 Power diodes, thyristors, triacs

Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs —
S3 Small-signal transistors —
S4a Low-frequency power transistors and hybrid modules
S4b  High-voltage and switching power transistors
S5 Field-effect transistors
S6 R.F. power transistors and modules
S7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared

sensitive devices, photoconductive devices.
S9 Power MOS transistors
S10  Wideband transistors and wideband hybrid IC modules
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:
iIC1 Bipolar ICs for radio and audio equipment
IC2 Bipolar ICs for video equipment

IC3 ICs for digital systems in radio, audio and video equipment

E IC4  Digital integrated circuits
E CMOS HE40008B family
IC5 Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs
IC6  Professional analogue integrated circuits
IC7 Signetics bipolar memories
IC8  Signetics analogue circuits
IC9 Signetics TTL logic
IC10 Signetics Integrated Fuse Logic (IFL)
IC11  Microprocessors, microcomputers and peripheral circuitry
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

c1

c2

Cc3

ca

C5

Cé

Cc7

c8

c9

C10

c1

C12

c13

c14

C15

C16

Assemblies for industrial use

PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices,
hybrid ICs

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

Connectors

Non-linear resistors

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

Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Piezoelectric ceramics, permanent magnet materials
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INDEX

INDEX OF TYPE NUMBERS

Data Handbooks S1 to S10

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
AA119 sl GD BAS19 §7/S1  Mm/SD BB109G sl T
AAZ15 s1 GD BAS20 S7/S1 Mm/SD BB112 s1 T
AAZ17 sl GD BAS21 §7/S1  Mm/SD BB119 sl T
AAZ18 Ss1 GD BAT17 §$7/S1 Mm/T BB130 sl T
BA220 Sl SD BAT18 S$7/S1  Mm/T BB204B S1 T
BA221 sl SD BATS81 s1 T BB204G  S1 T
BA223 Sl T BAT82 sl T BB212 s1 T
BA243 s1 T BATS83 s1 T BB405B Sl T
BA244 S1 T BAT85 S1 T BB405G s1 T
BA280 Sl T BAV10 Sl SD BB417 S1 T
BA31l4 s1 Vrg BAV18 s1 SD BB809 Sl T
BA315 Sl Vrg BAV19 s1 SD BB909A  S1 T
BA316 S1 SD BAV20 Sl sD BB909B S1 T
BA317 Sl sD BAV21 sl SD BBY31 §7/s1  Mm/T
BA318 sl SD BAV4S5 sl Sp BBY40 S7/S1 Mm/T
BA379 sl T BAV70 S7/S1  Mm/SD BC107 s3 Sm
BA423 S1 T BAV99 §7/81 Mm/SD BC108 s3 Sm
BA481 Sl T BAWS56 $7/S1  Mm/SD BC109 s3 Sm
BA482 S1 T BAW62 sl SD BCl46 s3 Sm
BA483 Sl T BAX12 si SD BC177 s3 Sm
BA484 S1 T BAX12A sl SD BC178 s3 Sm
BAS11 s1 SD BAX14 S1 SD BC179 s3 Sm
BAS16 S7/S1  Mm/SD BAX18 s1 SD BC200 s3 Sm
BAS17 $7/S1  Mm/Vrg BB105B Sl T BC264A S5 FET
BAS18 S1 SD BB105G Sl T BC264B S5 FET

FET = Field-effect transistors Sm = Small-signal transistors

GD = Germanium diodes Sp = Special diodes

Mm = Microminiature semiconductors T = Tuner diodes

for hybrid circuits Vrg = Voltage regulator diodes

SD = Small-signal diodes
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type no. book  section type no. book  section typeno. book section
BC264C S5 FET BC868 s7 Mm BCY71 s3 Sm
BC264D S5 FET BC869 s7 Mm BCY72 s3 Sm
BC327;A S3 Sm BCF29;R S7 Mm BCY78 s3 Sm
BC328 S3 Sm BCF30;R S7 Mm BCY79 s3 Sm
BC337;A S3 Sm BCF32;R S7 Mm BCY87 s3 Sm
BC338 s3 Sm BCF33;R S7 Mm BCY88 s3 Sm
BC368 S3 Sm BCF70;R S7 Mm BCY89 s3 Sm
BC369 S3 Sm BCF81;R S7 Mm BD131 S4a P
BC375 S3 Sm BCV71;R S7 Mm BD132 S4a P
BC376 S3 Sm BCV72;R S7 Mm BD135 Sha P
BC546 s3 Sm BCW29;R S7 Mm BD136 Sha P
BC547 S3 Sm BCW30;R S7 Mm BD137 Sha P
BC548 S3 Sm BCW31l;R S7 Mm BD138 Sha P
BC549 Ss3 Sm BCW32;R S7 Mm BD139 S4a P
BC550 s3 Sm BCW33;R S7 Mm BD140 Sha P
BC556 S3 Sm BCW60* s7 Mm BD201 S4a P
BC557 S3 Sm BCW61* s7 Mm BD202 Sha P
BC558 S3 Sm BCW69;R S7 Mm BD203 Sha P
BC559 S3 Sm BCW703;R S7 Mm BD204 S4a P
BC560 s3 Sm BCW71;R S7 Mm BD226 Sha P
BC635 S3 Sm BCW72;R S7 Mm BD227 S4a P
BC636 S3 Sm BCW81;R S7 Mm BD228 Sha P
BC637 S3 Sm BCW89;R S7 Mm BD229 Sha P
BC638 S3 Sm BCX17;R S7 Mm BD230 S4a P
BC639 S3 Sm BCX18;R S7 Mm BD231 Sha P
BC640 s3 Sm BCX19;R S7 Mm BD233 Sha P
BC807 s7 Mm BCX20;R S7 Mm BD234 Sha P
BC808 s7 Mm BCX51 s7 Mm BD235 Ska P
BC817 S7 Mm BCX52 s7 Mm BD236 Sha P
BC818 s7 Mm BCX53 s7 Mm BD237 Sha P
BC846 s7 Mm BCX54 s7 Mm BD238 Sha P
BC847 S7 Mm BCX55 s7 Mm BD239 Sha P
BC848 s7 Mm BCX56 s7 Mm BD239A Sha P
BC849 s7 Mm BCX70%* s7 Mm BD239B Sha P
BC850 S7 Mm BCX71%* s7 Mm BD239C Shka P
BC856 57 Mm BCY56 S3 Sm BD240 Séa P
BC857 s7 Mm BCY57 S3 Sm BD240A Sha P
BC858 s7 Mm BCY58 S3 Sm BD240B Sha P
BC859 s7 Mm BCY59 S3 Sm BD240C Sha P
BC860 s7 Mm BCY70 S3 Sm BD241 Sha P
*  =series

FET = Field-effect transistors
Mm = Microminiature semiconductors
for hybrid circuits

P = Low-frequency power transistors
Sm = Small-signal transistors
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typeno. book  section typeno. book  section typeno. book  section
BD241A  Séka P BD676 Ska P BD940 Ska P
BD241B Sha P BD677 Sha P BD941 Sha P
BD241C S4a P BD678 S4a P BD942 S4a P
BD242 Sha P BD679 Ska P BD943 Sha P
BD242A  S4a P BD680 Sba P BD944 Ska P
BD242B  S4a P BD681 Sha P BD945 S4a P
BD242C  S4a P BD682 Sba P BD946 Sha P
BD243 Sba P BD683 Sha P BD947 Sha P
BD243A  S4a P BD684 Ska P BD948 Ska P
BD243B  Si4a P BD813 Sha P BD949 Sha P
BD243C  Séa P BD814 Sba P BD950 Ska P
BD244 Sba P BD815 Sba P BD951 Sba P
BD244A S4a P BD816 Sha P BD952 Sha P
BD244B Sba P BD817 Sha P BD953 Sha P
BD244C  Sha P BD818 Sba P BD954 Ska P
BD329 Sha P BD825 Sha P BD955 S4a P
BD330 Sba P BD826 Ska P BD956 Ska P
BD331 Sha P BD827 Sha P BDT20 S4a P
BD332 S4a P BD828 Sha P BDT21 S4a P
BD333 Sba P BD829 Sha P BDT29 Sba P
BD334 Sha P BD830 Ska P BDT29A  Séa P
BD335 S4a P BD839 Sha P BDT29B  S4a P
BD336 S4a P BD840 Sha P BDT29C  Sia P
BD337 Sha P BD841 Sha P BDT30 Sha P
BD338 S4a P BD842 Sha P BDT30A Sha P
BD433 S4a P BD843 Sha P BDT30B  S4a P
BD434 Sha P BD844 Ska P BDT30C  Sé4a P
BD435 Sha P BD845 Sba P BDT31 S4a P
BD436 Sha P BD846 Sba P BDT31A  S4a P
BD437 Sba P BD847 Sha 4 BDT31B Sha P
BD438 Sha P BD848 Sha P BDT31C  S4a P
BD645 S4a P BD849 Ska P BDT32 Sha P
BD646 Sha P BD850 Sha P BDT32A S4a P
BD647 Sha P BD933 Sha P BDT32B  S4a P
BD648 Sba P BD934 S4a P BDT32C S4a P
BD64O Sha 4 BD935 Sha p BDTAL Sha P
BD650 S4a P BD936 Sha P BDT41A  S4a P
BD651 S4a P BD937 Sha P BDT41B Sha P
BD652 Sha P BD938 Sha P BDT41C  S4a P
BD675 Sha P BD939 Sha P BDT42 S4a P

P = Low-frequency power transistors
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type no. book section typeno. book section type no. book section
BDT42A Ska P BDV65C Sha P BDX64B Sha P
BDT42B S4a P BDV66A S4a P BDX64C Sha P
BDT42C S4a P BDV66B S4a P BDX65 Sha P
BDT60 Sha P BDV66C S4a P BDX65A Sha P
BDT60A S4a P BDV6 6D S4a P BDX65B Sha P
BDT60B Sha P BDV67A Sha P BDX65C Sha P
BDT60C Sha P BDV67B S4a P BDX66 Sha P
BDT61 S4a P BDV67C S4a P BDX66A S4a P
BDT61A S4a P BDV67D Sha P BDX66B Sha P
BDT61B Sha P BDVI1 S4a P BDX66C Sha P
BDT61C S4a P BDV92 S4a P BDX67 Sha P
BDT62 S4a P BDVI3 S4a P BDX67A Sha P
BDT62A Sha P BDV94 S4a P BDX67B Sha P
BDT62B S4a P BDVI95 S4a P BDX67C S4a P
BDT62C S4a P BDVI6 S4a P BDX68 Sha P
BDT63 Sha P BDWS5 Sha P BDX68A Sha P
BDT63A Sba P BDW56 S4a P BDX68B Sha P
BDT63B S4a P BDW57 S4a P BDX68C Sha P
BDT63C S4a P BDW58 Sha P BDX69 Sha P
BDT64 S4a P BDW59 S4a P BDX69A S4a P
BDT64A  Sia P BDW60 S4a P BDX69B  S4a P
BDT64B S4a P BDX35 Sha P BDX69C Sha P
BDT64C S4a P BDX36 S4a P BDX77 Sha P
BDT65 Sha P BDX37 S4a P BDX78 Sha P
BDT65A  S4a P BDX42 Ska P BDX91 ‘Sha P
BDT65B Sha P BDX43 Sha P BDX92 Sha P
BDT65C S4a P BDX44 Sba P BDX93 Sha P
BDTI1 Sha P BDX45 S4a P BDX94 Sha P
BDT92 Sha P BDX46 Sba P BDX95 Sha P
BDTI93 S4a P BDX47 Sha P BDX96 Sha P
BDT94 Sha P BDX62 S4a P BDY90 Sha P
BDT95 Sha P BDX62A S4a P BDY90A Sha P
BDT96 Sba P BDX62B  S4a P BDY91 Sha P
BDV64 S4a P BDX62C S4a P BDY92 Sha P
BDV64A  Sha P BDX63 S4a P BF180 s3 Sm
BDVEAD Sha F BDX63A S4a P BFLBL S3 Sm
BDV64C S4a P BDX63B Sha P BF182 s3 Sm
BDV65 Sha P BDX63C S4a P BF183 s3 Sm
BDV65A S4a P BDX64 S4a P BF198 s3 Sm
BDV65B Sha P BDX64A Sha P BF199 s3 Sm

P = Low-frequency power transistors
Sm = Small-signal transistors

xii
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type no. book section type no. book  section type no. book  section
BF200 S3 Sm BF569 s7 Mm BFG91A S10 WBT
BF240 s3 Sm BF579 s7 Mm BFG96 S10 WBT
BF241 s3 Sm BF620 s7 Mm BFP90A s10 WBT
BF245A S5 FET BF621 s7 Mm BFPI91A s10 WBT
BF245B S5 FET BF622 s7 Mm BFP96 Ss10 WBT
BF245C S5 FET BF623 s7 Mm BFQ10 S5 FET
BF246A S5 FET BF660;R S7 Mm BFQl1l s5 FET
BF246B S5 FET BF689K S10 WBT BFQl12 S5 FET
BF246C S5 FET BF767 s7 Mm BFQ13 S5 FET
BF256A S5 FET BF819 S4b HVP BFQl4 S5 FET
BF256B S5 FET BF820 s7 Mm BFQl5 S5 FET
BF256C S5 FET BF821 s7 Mm BFQl6 S5 FET
BF324 s3 Sm BF822 s7 Mm BFQ17 s7 Mm
BF370 s3 Sm BF823 s7 Mm BFQ18A s7 Mm
BF410A S5 FET BF857 S4b HVP BFQ19 s7 Mm
BF410B S5 FET BF858 S4b HVP BFQ22 S10 WBT
BF410C S5 FET BF859 S4b HVP BFQ22S S10 WBT
BF410D S5 FET BF869 S4b HVP BFQ23 s10 WBT
BF419 S4b HVP BF870 S4b HVP BFQ24 S10 WBT
BF422 s3 Sm BF871 S4b HVP BFQ32 sS10 WBT
BF423 s3 Sm BF872 S4b HVP BFQ33 S10 WBT
BF450 s3 Sm BF926 s3 Sm BFQ34 S10 WBT
BF451 s3 Sm BF936 S3 Sm BFQ34T S10 WBT
BF457 S4b HVP BF939 s3 Sm BFQ42 S6 RFP
BF458 S4b HVP BF960 S5 FET BFQ43 s6 RFP
BF459 S4b HVP BF964 S5 FET BFQ51 S10 WBT
BF469 S4b HVP BF966 S5 FET BFQ52 S10 WBT
BF470 S4b HVP BF967 s3 Sm BFQ53 s10 WBT
BF471 S4b HVP BF970 s3 Sm BFQ63 S10 WBT
BF472 S4b HVP BF979 s3 Sm BFQ65 S10 WBT
BF480 s3 Sm BF980 S5 FET BFQ66 S10 WBT
BF494 s3 Sm BF981 S5 FET BFQ68 s10 WBT
BF495 s3 Sm BF982 S5 FET BFR29 §5 FET
BF496 S3 Sm BF989 s7 Mm BFR30 s7 Mm
BF510 s7 Mm BF990 s7 Mm BFR31 s7 Mm
BF511 s7 Mm BF991 s7 Mm BFR49 s10 WBT
BF512 s7 Mm BF992 s7 Mm BFR53;R S7 Mm
BF513 s7 Mm BF994 s7 Mm BFR54 s3 Sm
BF536 s7 Mm BF996 s7 Mm BFR64 S10 WBT
BF550;R  S7 Mm BFGY0A  S10 WBT BFR65 s10 WBT

FET = Field-effect transistors

HVP = High-voltage power transistors

Mm = Microminiature semiconductors
for hybrid circuits

RFP = R.F. power transistors and modules
Sm = Small-signal transistors
WBT = Wideband hybrid IC transistors
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typeno. book section type no. book  section typeno. book  section
BFR84 S5 FET BFX29 S3 Sm BGY55 S10 WBM
BFR90 S10 WBT BFX30 S3 Sm BGY56 S10 WBM
BFR90A S10 WBT BFX34 s3 Sm BGY57 S10 WBM
BFRI1 S10 WBT BFX84 S3 Sm BGY58 S10 WBM
BFRI91A S10 WBT BFX85 S3 Sm BGY58A S10 WBT
BFR92;R S7 Mm BFX86 s3 Sm BGY59 S10 WBM
BFR92A;R S7 Mm BFX87 S3 Sm BGY60 S10 WBM
BFR93;R S7 Mm BFX88 S3 Sm BGY61 S10 WBT
BFR93A;R S7 Mm BFX89 Ss10 WBT BGY65 S10 WBT
BFR94 s10 WBT BFY50 S3 Sm BGY67 s10 WBT
BFR95 S10 WBT BFY51 s3 Sm BGY70 s10 WBT
BFR96 S10 WBT BFY52 s3 Sm BGY71 S10 WBT
BFR96S S10 WBT BFY55 S3 Sm BGY74 S10 WBM
BFR101A;B S7 Mm BFY90 S10 WBT BGY75 S10 WBM
BFS17;R 87 Mm BG2000 Sl RT BLV1O S6 RFP
BFS18;R S7 Mm BG2097 Sl RT BLV11 S6 RFP
BFS19;R S7 Mm BGX11%* S2 ThM BLV20 S6 RFP
BFS20;R S7 Mm BGX12* S2 ThM BLV21 S6 RFP
BFS21 S5 FET BGX13* S2 ThM BLV25 S6 RFP
BFS21A S5 FET BGX14* S2 ThM BLV30 s6 RFP
BFS22A S6 RFP BGX15% S2 ThM BLV31 S6 RFP
BFS23A S6 RFP BGX17* Ss2 ThM BLV32F S6 RFP
BFT24 S10 WBT BGY22 S6 RFP BLV33 S6 RFP
BFT25;R S7 Mm BGY22A S6 RFP BLV33F S6 RFP
BFT44 S3 Sm BGY23 S6 RFP BLV36 S6 RFP
BFT45 s3 Sm BGY23A S6 RFP BLV57 S6 RFP
BFT46 s7 Mm BGY32 S6 RFP BLW29 S6 RFP
BFT92;R S7 Mm BGY33 S6 RFP BLW31 S6 RFP
BFT93;R 87 Mm BGY35 S6 RFP BLW32 S6 RFP
BFW10 S5 FET BGY36 S6 RFP BLW33 S6 RFP
BFW1ll S5 FET BGY40A S6 RFP BLW34 S6 RFP
BFW12 S5 FET BGY40B S6 RFP BLW50F S6 RFP
BFW13 S5 FET BGY41A S6 RFP BLW60 S6 RFP
BFWL6A s10 WBT BGY41B S6 RFP BLW60C S6 RFP
BFW17A S10 WBT BGY43 S6 RFP BLW64 S6 RFP
BFW30 S10 WBT BGY50 S10 WBM BLW75 S6 RFP
BFW61 S5 FET BGY51 S10 WBM BLW76 S6 RFP
BFW92 S10 WBT BGY52 S10 WBM BLW77 sS6 RFP
BFW92A S10 WBT BGY53 S10 WBM BLW78 S6 RFP
BFW93 S10 WBT BGY54 S10 WBM BLW79 S6 RFP
* = series
FET = Field-effect transistors Sm = Small-signal 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

xiv
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type no. book  section typeno. book  section type no. book section
BLW8O S6 RFP BLY87A S6 RFP BSR18;R S7 Mm
BLW81 S6 RFP BLY87C S6 RFP BSR18A;R S7 Mm
BLW82 S6 RFP BLY88A sS6 RFP BSR30 s7 Mm
BLWS83 S6 RFP BLY88C S6 RFP BSR31 s7 Mm
BLW84 sS6 RFP BLY89A S6 RFP BSR32 s7 Mm
BLW85 S6 RFP BLY89C S6 RFP BSR33 s7 Mm
BLW86 56 RFP BLY90 sS6 RFP BSR40 s7 Mm
BLW87 S6 RFP BLY91A S6 RFP BSR41 s7 Mm
BLW89 S6 RFP BLY91C S6 RFP BSR42 s7 Mm
BLW90 S6 RFP BLY92A S6 RFP BSR43 s7 Mm
BLWI91 sS6 RFP BLY92C sS6 RFP BSR50 s3 Sm
BLW95 S6 RFP BLY93A S6 RFP BSR51 s3 Sm
BLW96 S6 RFP BLY93C S6 RFP BSR52 s3 Sm
BLW98 Sé RFP BLY94 S6 RFP BSR56 s7 Mm
BLX13 S6 RFP BLY97 S6 RFP BSR57 s7 Mm
BLX13C S6 RFP BPF10 S8 PDT BSR58 s7 Mm
BLX14 S6 RFP BPF24 S8 PDT BSR60 s3 Sm
BLX15 S6 RFP BPW22A S8 PDT BSR61 s3 Sm
BLX39 S6 RFP BPW50 S8 PDT BSR62 s3 Sm
BLX65 S6 RFP BPX25 S8 PDT BSS38 s3 Sm
BLX66 S6 RFP BPX29 S8 PDT BSS50 s3 Sm
BLX67 S6 RFP BPX40 S8 PDT BSS51 S3 Sm
BLX68 S6 RFP BPX41 S8 PDT BSS52 s3 Sm
BLX69A S6 RFP BPX42 S8 PDT BSS60 S3 Sm
BLX91A sS6 RFP BPX71 s8 PDT BSS61 S3 Sm
BLX92A  S6 RFP BPX72 S8 PDT BSS62 s3 Sm
BLX93A S6 RFP BPX95C S8 PDT BSS63;R S7 Mm
BLX94A S6 RFP BR100/03 S2 Th BSS64;R S7 Mm
BLX94C S6 RFP BR101 s3 Sm BSS68 s3 Sm
BLX95 S6 RFP BRY39 s3 Sm BST15 s7 Mm
BLX96 S6 RFP BRY56 s3 Sm BST16 s7 Mm
BLX97 S6 RFP BRY61 s7 Mm BST50 s7 Mm
BLX98 S6 RFP BRY62 s7 Mm BSTS51 s7 Mm
BLY33 S6 RFP BSR12;R S7 Mm BST52 S7 Mm
BLY34 S6 RFP BSR13;R S7 Mm BST60 s7 Mm
BLY35 S6 RFP BSR14;R S7 Mm BST61 s7 Mm
BLY36 S6 RFP BSR15;R S7 Mm BST62 s7 Mm
BLYS83 S6 RFP BSR16;R S7 Mm BSV15 s3 Sm
BLY84 sS6 RFP BSR17;R S7 Mm BSV16 s3 Sm
BLY85 S6 RFP BSR17A;R S7 Mm BSV17 sS3 Sm

Mm = Microminiature semiconductors

for hybrid circuits

PDT = Photodiodes or transistors

Sm = Small-signal transistors

Th

= Thyristors

RFP = R.F. power transistors and modules
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type no. book  section type no. book  section type no. book  section
BSV52;R S7 Mm BTW58% S2 Th BUX82 S4b Sp
BSV64 S3 Sm BTW63* S2 Th BUX83 S4b SP
BSV78 S5 FET BTW92* S2 Th BUX84 S4b SP
BSV79 S5 FET BTX18* S2 Th BUX85 S4b SP
BSV80 S5 FET BTX94%* s2 Tri BUX86 S4b SP
BSV81 S5 FET BTY79*  s2 Th BUX87 S4b SP
BSW66A  S3 Sm BTY87*  §2 Th BUX88 S4b SP
BSW67A s3 Sm BTY91* Ss2 Th BUX90 S4b SP
BSW68A S3 Sm BU208A S4b SP BUX98 S4b SP
BSX19 S3 Sm BU208B S4b SP BUX98A S4b SP
BSX20 S3 Sm BU326 S4b SP BUY89 S4b SP
BSX45 S3 Sm BU326A  S4b SP BUZ10 s9 PM
BSX46 S3 Sm BU426 S4b SP BUZ10A s9 PM
BSX47 s3 Sm BU426A  S4b SP BUZ11 S9 PM
BSX59 S3 Sm BU433 S4b SP BUZ11A sS9 PM
BSX60 S3 Sm BUS505 S4b SP BUZ14 s9 PM
BSX61 S3 Sm BU508A S4b SP BUZ15 s9 PM
BSY95A S3 Sm BU705 S4b SP BUZ20 s9 PM
BT136%* s2 Tri BU806 S4b SP BUZ21 sS9 PM
BT137%* S2 Tri BU8O7 S4b SP BUZ23 s9 PM
BT138% S2 Tri BU824 S4b SP BUZ24 s9 PM
BT139* S2 Tri BU826 S4b SP BUZ25 S9 PM
BT149% S2 Th BUS11;A S4b SP BUZ30 s9 PM
BT151% S2 Th BUS12;A S4b SP BUZ31 s9 PM
BT152% S2 Th BUS13;A S4b SP BUZ32 s9 PM
BT153 S2 Th BUS14;A S4b SP BUZ33 s9 PM
BT154 S2 Th BUT11l;A S4b SP BUZ34 S9 PM
BT155% S2 Th BUV82 S4b SP BUZ35 s9 PM
BTV24%* S2 Th BUV83 S4b SP BUZ36 s9 PM
BTV34%* S2 Tri BUV89 S4b SP BUZ40 s9 PM
BTVS58* g2 Th BUW11l;A S4b SP BUZ41A  S9 PM
BTW23%* S2 Th BUW12;A S4b SP BUZ42 s9 PM
BTW30S* S2 Th BUW13;A S4b SP BUZ43 s9 PM
BTW31W* S2 Th BUW84 S4b SP BUZ44A s9 PM
BTW38% S2 Th BUW85 S4b SP BUZ45 S9 PM
BTWAO* s2 Th BUX46;A  S4b Sp BUZ45A 59 PM
BTW42*  S2 Th BUX47;A S4b SP BUZ45B  S9 PM
BTW43% S2 Tri BUX483;A S4b SP BUZ45C s9 PM
BTW4 5% Ss2 Th BUX80 S4b SP BUZ46 sS9 PM
BTW47*  S2 Th BUX81 S4b SP BUZ50A S9 PM
* = series

FET = Field-effect transistors

Mm = Microminiature semiconductors
for hybrid circuits

PM = Power MOS transistors

Sm = Small-signal transistors
= Low-frequency switching power transistors

SP
Th
Tri

= Thyristors
= Triacs
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BUZ50B  S9 PM BY478 sl R BYX25% 82 R
BUZ53A  S9 PM BY505 sl R BYX30* 52 R
BUZ54 s9 PM BY509 sl R BYX32*  S2 R
BUZ54A  S9 PM BY527 sl R BYX38%  S2 R
BUZ60 s9 PM BY584 sl R BYX39*% S2 R
BUZ60B  S9 PM BY609 sl R BYX42%  S2 R
BUZ63 59 PM BY610 sl R BYX45%  §2 R
BUZ63B  S9 PM BYV20 s2 R BYX46%  S2 R
BUZ64 s9 PM BYV21*  S2 R BYX49%  S2 R
BUZ71 s9 PM BYV22 52 R BYX50%  S2 R
BUZ71A  S9 PM BYV23 S2 R BYX52%  S2 R
BUZ72 $9 PM BYV24 S2 R BYX56*%  S2 R
BUZ72A  S9 PM BYV27 sl R BYX71% 82 R
BUZ73A  S9 PM BYV28 sl R BYX90 s1 R
BUZ74 s9 PM BYV30*  S2 R BYX91* sl R
BUZ74A 89 PM BYV32%  s2 R BYX94 sl R
BUZ76 S9 PM BYV92%  S2 R BYX96*  S2 R
BUZ76A  S9 PM BYV95A  S1 R BYX97*  S2 R
BUZ80 S9 PM BYV95B Sl R BYX98%  §2 R
BUZ80A  S9 PM BYV95C Sl R BYX99%  S2 R
BUZ83 S9 PM BYV96D Sl R BZTO3 sl Vrg
BUZ83A  S9 PM BYVI6E Sl R BZV10 sl Vrf
BUZ84 S9 PM BYW19%*  S2 R BZV1l sl Vrf
BUZ84A  S9 PM BYW25 s2 R BZV12 Sl Vrf
BY184 sl R BYW29%  S2 R BzV13 sl Vrf
BY188G sl R BYW30*  S2 R BzV14 sl Vrf
BY223 S2 R BYW3l*  §2 R BZV15%  §2 Vrf
BY224%  §2 R BYW54 sl R BZV37 51 Vrf
BY225% S2 R BYW55 Sl R BZV46 S1 Vrg
BY228 Sl R BYW56 Sl R BZV49* S1/87 Vrg
BY229* S2 R BYW92* S2 R BZV85 sl Vrg
BY249 S2 R BYW93*  S2 R BZW70*  S2 TS
BY260*%  S2 R BYW94*  S2 R BZW86*  S2 TS
BY261*  S2 R BYW95A Sl R BZW91*  S2 TS
BY277*  S2 R BYW95B Sl R BZX55 sl Vrg
BY438 s R BYW95C Sl R BRZX70%  S2 Vrg
BY&448 Sl R BYW96D sl R BZX75 s1 Vrg
BY458 sl R BYWI96E Sl R BZX79% Sl Vrg
BY476 sl R BYX10 sl R BZzX84*  87/S1 Mm/Vrg
BY477 sl R BYX22%  S2 R BZX87% sl Vrg
* = series

Mm = Microminiature semiconductors
for hybrid circuits

PM

R

= Power MOS transistors

= Rectifier diodes

TS = Transient suppressor diodes

Vrf = Voltage reference diodes
Vrg = Voltage regulator diodes
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BZX90 Sl Vrf CQL14B S8 Ph CcQYllc S8 LED
BZX91 s1 Vrf CQN10 S8 LED CQY24B(L)S8 LED
BZX92 Sl Vrf CQN11 S8 LED CQY49B S8 LED
BZX93 Sl Vrf CQT10 S8 LED CQY49C S8 LED
BZX94 Sl Vrf CQT11 S8 LED CQY50 S8 LED
BZY91*  S2 Vrg CQT12 S8 LED €QY52 S8 LED
BZY93*  S2 Vrg CQV60(L) S8 LED CcQY54A S8 LED
BZY95%* S2 Vrg CQV60A(L)S8 LED CQY58A S8 LED
BZY96%* S2 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 €QY96(L) S8 LED
CNX38 S8 PhC CQV72(L) s8 LED CQY97A S8 LED
CNX44 S8 PhC CQV8OL S8 LED 0A90 S1 GD
CNX48 S8 PhC CQVBOAL S8 LED 0A91 Sl GD
CNX62 S8 PhC CQV81L S8 LED 0A95 S1 GD
CNY50 S8 PhC CQV82L S8 LED 0M320 S10 WBM
CNY52 S8 PhC CQW10(L) S8 LED OM321 S10 WBM
CNY53 S8 PhC CQW10A(L)S8 LED 0oM322 S10 WBM
CNY57 S8 PhC CQW10R(L)S8 LED oM323 s10 WBM
CNY57A S8 PhC CQW11A(L)S8 LED OM323A S10 WBM
CNY62 S8 PhC CQW11B(L)S8 LED OM335 S10 WBM
CNY63 S8 PhC CQW12(L) S8 LED OM336 S10 WBM
€Q209s S8 D CQW12B(L)S8 LED 0M337 S10 WBM
CQ216X S8 D CQW20A S8 LED OM337A S10 WBM
CQ216Y S8 D CcQw21 S8 LED OoM339 s10 WBM
CQ327;R S8 D cQW22 S8 LED OM345 S10 WBM
CQ330;R S8 D CQW24(L) S8 LED 0M350 s10 WBM
CQ331;R S8 D CQW54 S8 LED 0M360 S10 WBM
CQ332;R S8 D CQX10 S8 LED oM361 S10 WBM
CQ427;R S8 D CQX11 S8 LED 0OM370 S10 WBM
CQ430;R S8 D CQX12 S8 LED 0OM931 Sba P
CQ431;R S8 D CQX24(L) S8 LED OM961 S4a P
CQ432;R S8 D CQX51 S8 LED 0SB9110 S2 St
CQras 58 Fu CQX54(L) S8 LED 0SB9210 S2 St
CQL10A S8 Ph CQX64(L) S8 LED 0SB9410 S2 St
CQL13 S8 Ph CQX74(L) s8 LED 0SM9110 S2 St
CQL13A S8 Ph CQX74Y S8 LED 0SM9210 S2 St
CQL1l4A S8 Ph CQY11B S8 LED 0SM9410 S2 St

* = series

D = Displays PhC = Photocouplers

GD = Germanium diodes St = Rectifier stacks

LED = Light emitting diodes Vrf = Voltage reference diodes

P = Low-frequency power transistors Vrg = Voltage regulator diodes

Ph = Photoconductive devices WBM = Wideband hybrid 1C modules
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0SM9510 S2 St 1N3880 Ss2 R 2N1711 s3 Sm
0SM9511 82 St 1N3881 S2 R 2N1893 S3 Sm
0SM9512 S2 St 1N3882 S2 R 2N2218 S3 Sm
0Ss9110 S2 St 1N3889 S2 R 2N2218A S3 Sm
0889210 S2 St 1N3890 S2 R 2N2219 S3 Sm
0SS9410 S2 St 1N3891 S2 R 2N2219A S3 Sm
PH2222;R S3 Sm 1N3892 S2 R 2N2221 S3 Sm
PH2222A;RS3 Sm 1N3899 S2 R 2N2221A S3 Sm
PH2369 S3 Sm 1N3900 s2 R 2N2222 S3 Sm
PH2907;R S3 Sm 1N3901 S2 R 2N2222A S3 Sm
PH2907A;RS3 Sm 1N3902 S2 R 2N2297 S3 Sm
PH2955T Séa P 1N3903  s2 R 2N2368  S3 Sm
PH3055T Séa P 1N3909 Ss2 R 2N2369 S3 Sm
PH40* S2 R 1N3910 S2 R 2N2369A S3 Sm
PH70* S2 R 1N3911 S2 R 2N2483 s3 Sm
RPY58A S8 Ph 1N3912 S2 R 2N2484 S3 Sm
RPY76B S8 Ph 1N3913 S2 R 2N2904 S3 Sm
RPY86 S8 I 1IN4001G Sl R 2N2904A S3 Sm
RPY87 S8 I 1N4002G Sl R 2N2905 S3 Sm
RPY88 S8 1 1N4003G Sl R 2N2905A S3 Sm
RPY89 S8 1 1N4004G Sl R 2N2906 S3 Sm
RPY90* S8 I 1N4005G6 S1 R 2N2906A S3 Sm
RPY91* S8 I 1N4006G S1 R 2N2907 S3 Sm
RPY93 S8 I 1N4007G Sl R 2N2907A 83 Sm
RPY94 S8 1 1N4148 Sl SD 2N3019 s3 Sm
RPY95 S8 I 1N4150 sl SD 2N3020 s3 Sm
RPY96 S8 I 1N4151 Sl SD 2N3053 S3 Sm
RPY97 S8 I 1N4154 Sl SD 2N3375 S6 RFP
RTC901 S8 LED 1N4446 sl SD 2N3553 S6 RFP
RTC902 S8 LED 1N4448 Sl SD 2N3632 S6 RFP
RTC903 S8 LED 1N4531 Sl SD 2N3822 S5 FET
RTC904 S8 LED 1N4532 sl SD 2N3823 S5 FET
1IN821;A Sl Vrf 1N5059 Sl R 2N3866 S6 RFP
1IN823;A S1 Vrf 1N5060 sl R 2N3903 S3 Sm
IN825;A S1 Vrf 1N5061 S1 R 2N3904 S3 Sm
1IN827;A S1 Vrf 1N5062 Sl R 2N3905 S3 Sm
1N829;A Sl Vrf 2N918 s10 WBT 2N3906 S3 Sm
1N914 S1 SD 2N929 s3 Sm 2N3924 S6 RFP
1N916 S1 SD 2N930 s3 Sm 2N3926 s6 RFP
1N3879 S2 R 2N1613 S3 Sm 2N3927 S6 RFP

FET = Field-effect transistors
= Infrared devices

LED = Light emitting diodes
= Low-frequency power transistors

P

Ph

R

= Photoconductive devices

= Rectifier diodes

RFP = R.F. power transistors and modules
SD = Small-signal diodes

Sm = Small-signal transistors
St "= Rectifier stacks

Vrf = Voltage reference diodes

WBT = Wideband hybrid IC transistors
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2N3966 S5 FET 375CQY/B S8 Ph 56352 S4b A
2N4030 s3 Sm 497CQF/A S8 Ph 56353 S4b A
2N4031 S3 Sm 498CQL S8 Ph 56354 S4b A
2N4032 S3 Sm 56201d  S4b A 56359b  S4b A
2N4033  S3 Sm 562013 S4b A 56359¢  S4b A
2N4091 S5 FET 56230 s2 HE 56359d  S4b A
2N4092 S5 FET 56231 S2 HE 56360a  S4b A
2N4093 S5 FET 56245 $3,6,10A 56363 S2,S4b A
2N4123  S3 Sm 56246 s3,5,10A 56364 $2,S4b A
2N4124  S3 Sm 56253 S2 DH 56366 S2 A
2N4125 s3 Sm 56256 Ss2 DH 56367 S2 A
2N4126  S3 Sm 5626la  S4b A 56368a  S4b A
2N4391 S5 FET 56262A  S2 A 56368b  S4b A
2N4392 S5 FET 56264A S2 A 56369 S2,S4b A
2N4393 S5 FET 56268 S2 DH 56378 S4b A
2N4427  S6 RFP 56290 S2 HE 56379 S4b A
2N4856 S5 FET 56295 s2 A 56387a,b S4b A
2N4857 85 FET 56312 S2 DH
2N4858 S5 FET 56313 S2 DH
2N4859 S5 FET 56316 S2 A
2N4860 S5 FET 56317 S2 A
2N4861 S5 FET 56326 S4b A
2N5415 83 Sm 56339 S4b A
2N5416  S3 Sm 56348 S2 DH
61SV S8 I 56350 S2 DH

A = Accessories | = Infrared devices

DH = Diecast heatsinks
FET = Field-effect transistors
HE = Heatsink extrusions

Ph = Photoconductive devices
RFP = R.F. power transistors and modules

Sm = Small-signal transistors
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Vps 'p Piot | RDSON | VF | 9is t Crs | type
max. | case max. max. < typ. typ. typ. typ. number
\ A w Q \% AV ns pF
50 TO-220 12 75 0,1 1,4 48 60 120 BUZ10
12 75 0,12 1,4 48 60 120 BUZ10A
30 75 0,04 1,7 8,0 450 360 BUZ11
25 75 0,06 1,6 8,0 450 360 BUZ11A
12 40 0,1 1,6 48 150 160 BUZ71
12 40 0,12 1,6 4,8 - 160 BUZ71A
50 TO-3 39 125 0,04 1,7 12,0 200 500 BUZ14
45 125 0,03 1,8 12,0 | 200 500 BUZ15
100 TO-220 12 75 0,2 14 4,0 60 80 BUZ20
18 75 0,1 1,6 35 60 200 BUZ21
10 40 0,2 1,55 38 150 80 BUZ72
9 40 0,25 1,55 | 3,8 150 80 BUZ72A
100 TO-3 10 78 0,2 1,3 4,6 60 80 BUZ23
32 125 0,06 1,5 10,0 | 200 500 BUZ24
19 78 0,1 1,6 8,0 450 360 BUZ25
200 TO-220 7 75 0,75 1,15 35 60 100 BUZ30
12,5 75 0,2 1,4 5,0 60 140 BUZ31
9,5 75 0,4 1,3 35 60 100 BUZ32
58 40 0,6 1,4 35 130 60 BUZ73A
200 TO-3 7,2 78 0,75 1,15 | 3,6 60 100 BUZ33
17 125 0,2 1,15 75 200 500 BUZ34
9,9 78 0,4 13 35 60 100 BUZ35
22 125 0,12 1,2 75 200 500 BUZ36
400 TO-220 5,5 75 1,0 1,15 2,5 100 30 BUZ60
45 75 1.5 1,15 25 G0 36 BUZ50B
3,0 0 1.8 11 25 100 25 BUZ76
2,6 40 25 11 25 100 25 BUZ76A
400 TO-3 5.9 78 1,0 1,2 25 100 30 BUZ63
4,5 78 15 1,15 25 100 30 BUZ63B
10,5 125 0,4 1,3 45 100 100 BUZ64
450 TO-3 10 125 0,5 1,3 40 100 100 BUZ45C
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Vps Ip Ptot | RDSON | VF | 9fs t Crs type
max. case max. max. < typ. typ. typ. typ. number
\ A w Q \% AV ns pF
500 | TO-220 | 25 75 45 10 | 25 |100 | 30 BUZ40
45 75 15 11 25 | 100 | 30 BUZ41A
4,0 75 2,0 1.1 25 | 100 | 30 BUZ42
2,4 40 3,0 10 |25 |100 | 20 BUZ74
2,0 40 3,0 10 | 25 |100 |20 BUZ74A
500 | TO-3 2,8 78 45 1,06 | 25 | 100 | 30 BUZ43
48 78 1,5 115 | 25 | 100 | 30 BUZ44A —
9,6 125 | 06 1,3 | 40 |100 | 100 | BUZ45 —
83 125 |08 1,3 | 40 | 100 | 100 | BUZ45A —]
10 125 |05 1,3 | 40 | 100 | 100 | BUZ45B —
4,2 78 2,0 1,1 25 | 100 | 30 BUZ46
800 | TO-220 | 26 75 4,0 106 | 1,8 | 100 | 30 BUZS80
30 75 3,0 106 | 1,8 | 100 | 30 BUZ80A
800 | TO-3 2,9 78 4,0 105 | 1,8 | 100 | 30 BUZ83
34 78 3,0 11 18 |100 | 30 BUZ83A
53 125 | 2,0 10 | 30 |100 | 100 | BUZ84
6,0 125 |15 1,1 30 | 100 | 100 | BUZ84A
1000 | TO-220 | 25 75 5,0 105 | 1,5 | 100 | 30 BUZ50A
2,0 75 8,0 105 | 1,5 | 100 | 30 BUZ50B
1000 | TO-3 2,6 78 5,0 106 | 15 |100 | 30 BUZ53A
53 125 |20 1,56 | 20 | 100 | 100 | BUZS54
46 125 | 2,6 1,56 | 20 | 100 | 100 | BUZS54A
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CLIP MOUNTING

direct mounting insulatéd mounting R
envelope ey
clip mica alumina clip
TO-220 56363 56369 or 56367 56364
(SOT-78)
SCREW MOUNTING
direct mounting insulated mounting
envelope
metal washer rr:::! r:;?g mica washer | insul. bush | metal washer zg:; r::c;rlwg
TO-220
(SOT-78) 56360a M3
up to 800 V 56359b 56359¢c 56360a M3
up to 1000 V 56359b 56359d 56360a M3
TO-3 - M4
(SOT-3)
up to 500 V 56201d 56201j or M3
56261a
up to 2000 V 56339 56352 M3

The accessories mentioned can be supplied on request.
See also chapter Mounting Instructions.
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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.

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

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

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

Dowp

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 (Ryh j-mb > 15 °C/W)

TRANSISTOR; power, audio frequency (Rh jmp < 15 °C/W)

DIODE; tunnel

TRANSISTOR; low power, high frequency (R¢h j-mb > 15 °C/W)

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

TRANSISTOR; power, high frequency (Rt jmb < 15 °C/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¢p j-mb > 15 OC/W)
TRANSISTOR; low power, switching (Rh j.mp > 15 °C/W)

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (R jmb < 15 °C/W)
TRANSISTOR; power, switching (Ryh j-mb < 15 0C/W)

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

DIODE; rectifying, booster

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

NXXCHAIPOZrIOIMOOWD
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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 voltage (VRRm) or the rated
repetitive peak off-state voltage (VpRp), whichever is the lower. Reversed polarity is indicated by
letter R, immediately after the number.

4. 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 chosen 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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TRANSISTOR
RATINGS

TRANSISTOR RATINGS

The ratings are presented as voltage, current, power and temperature ratings. The list of these ratings
and their definitions is given as follows:

Transistor voltage ratings
Collector to base voltage ratings

VCBmax The maximum permissible instantaneous voltage between collector and base
terminals. The collector voltage is negative with respect to base in PNP tran-
sistors and positive with respect to base in NPN types.

VeBmax (IE =0) The maximum permissible instantaneous voltage between collector and base
terminals, when the emitter terminal is open circuited.

Emitter to base voltage ratings

VEBmax The maximum permissible instantaneous reverse voltage between emitter and
base terminal. The emitter voltage is negative with respect to base for PNP
transistor and positive with respect to base for NPN types.

VEBmax (Ic =0) The maximum permissible instantaneous reverse voltage between emitter and
base terminals when the collector terminal is open circuited.

Collector to emitter voltage ratings

VCEmax The maximum permissible instantaneous voltage between collector and emitter
terminals. The collector voltage is negative with respect to emitter in PNP
transistors and positive with respect to emitter in NPN types. This rating is
very dependent on circuit conditions and collector current and it is necessary
to refer to the curve of Vg versus I for the appropriate circuit condition
in order to obtain the correct rating.

VGCEmax (Cut-off) The maximum permissible instantaneous voltage between collector and emitter
terminals when the emitter current is reduced to zero by means of a reverse
emitter base voltage, i.e. the base voltage is normally positive with respect to
emitter for PNP transistor and negative with respect to emitter for NPN types.

;]
NOTE: The term "‘cut-off’’ is sometimes replaced by Vgg > x volts, or Ao <y which are equivalent
E

conditions under which the device may be cut-off.

VGCEmax ({Ic = x mA) The maximum permissible instantaneous voltage between collector and emitter
terminals when the collector current is at a high value, often the max. rated
value.

VGEmax (I =0) The maximum permissible instantaneous voltage between collector and emitter
terminals when the base terminal is open circuited or when a very high resistance
is in series with the base terminal. Special care must be taken to ensure that
thermal runaway due to excessive collector leakage current does not occur in
this condition.

Due to the current dependency of Vg it is usual to present this information as a voltage rating chart
which is a curve of collector current versus collector to emitter voltage (see Fig. 1).
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TRANSISTOR
RATINGS

This curve is divided into two areas:

A permissible area of operation under all conditions of base drive provided the dissipation rating is not
exceeded (area 1) and an area where operation is allowable under certain specified conditions (area 2).
To assist in determining the rating in this second area, further curves are provided relating the voltage
rating to external circuit conditions, for example:

RB ‘ VBB
— , Rg, Zgqa VBE. !B OF —— .
Rg ' B ZBgy VBE. B or Rg

Rg
An example of this type of curve is given in Fig. 2 as V¢ versus — for two different values of
collector current. R

7275911 7275910
'c - v le=0
1 CE (o}
|
| Ic = lcmax
\ _\
area 1 \
\
area2 \
\
Vee Rg/Rg
Fig. 1. Fig. 2.

It should be noted that when Rg is shunted by a capacitor, the collector voltage VcE during switching
must be restricted to a value which does not rely on the effect of RE.

In the case of an inductive load and when an energy rating is given, it may be permissible to operate
outside the rated area provided the spcified energy rating is not exceeded.

Transistor current ratings
Collector current ratings

ICmax The maximum permissible collector current. Without further qualification, the
d.c. value is implied.

IC(AV)max The maximum permissible average value of the total collector current

lcm The maximum permissible instantaneous value of the total collector current.

Emitter current ratings

lEmax The maximum permissible emitter current. Without further qualification, the
d.c. value is implied.

IE(AV)max The maximum permissible average value of the total emitter current.

IER(AV)max The maximum permissible average value of the total emitter current when
operating in the reverse emitter-base breakdown region.

leEm The maximum permissible instantaneous value of the total emitter current.

IERM ) The maximum permissible instantaneous value of the total reverse emitter

current allowable in the reverse breakdown region.
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Base current ratings

IBmax The maximum permissible base current. Without further qualification, the d.c.
value is implied.

IB(AV)max The maximum permissible average value of the total base current.

IBR(AV)max The maximum permissible average value of the total reverse base current allow-
able in the reverse breakdown region.

Ism The maximum permissible instantaneous value of the total base current. The
rating also includes the switch off current.

IBRM The maximum permissible instantaneous value of the total reverse current

allowable in the reverse breakdown region.

Transistor power ratings

Ptot max: The total maximum permissible continuous power dissipation in the transistor and includes
both the collector-base dissipation and the emitter-base dissipation. Under steady state conditions the
total power is given by the expression:

Prot =VcE X Ic+ VBE x IB.

In order to distinguish between '‘steady state’’ and ""pulse’’ conditions the terms "'steady state power
(Pg)’”” and "pulse power (Pp)* are often used. The permissible total power dissipation is dependent
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3.

7275912
Piot

temperature
Fig. 3.

The temperature may be ambient, case or mounting base temperatures. Where a cooling clip or a
heatsink is attached to the device, the aiiowabie power dissipation is aiso dependent on the efficiency
of the heatsink.

The efficiency of this clip or heatsink is measured in terms of its thermal resistance (R¢p ) normally

expressed in degrees kelvin per watt (K/W). For a mounting base rated device, the added effect of the
contact resistance (R¢h j) must be taken into account.

The effect of heatsinks of various thermal resistance and contact resistance is often included in the
above chart.
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RATINGS

Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum
permissible power dissipation can be established. Alternatively, knowing the power dissipation which
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated.

A general expression from which the total permissible steady state power dissipation can be calculated
is:

Tj - Tamb

P.
tot

Reh j-a

where Ry, .5 isthe thermal resistance from the transistor junction to the ambient. For case rated or

mounting base rated devices, the thermal resistance Rth j-a is made up of the thermal resistance junction

to case or mounting base (Rgp, |.mp), the contact thermal resistance (Ryp, ;) and the heatsink thermal

resistance Ryp .

For the calculation of pulse power operation Pp. the maximum pulse power is obtained by the aid of
a chart as shown in Fig. 4.

Zth t

d (duty factor) = LT

pulse width 7275913
Fig. 4.

The general expression from which the maximum pulse power dissipation can be calculated is:

_ Tj-Tamb-Psx Rehja

Pp=

Ztht +d (Rth c-a)
where Zyp, ¢ and d are given in the above chart and Ryp ¢4 is the thermal resistance between case and
ambient for case rated device. For mounting base rated device, it is equal to Ry jy + R¢h j and is zero
for free air rated device because the effect of the temperature rise of the case over the ambient for a
pulse train is already included in Zyp ¢.

Temperature ratings

ijax The maximum permissible junction temperature which is used as the basis for
lie caicuiation of power ratings. Uniess otherwise stated, the continuous value
is implied.

ijax (continous The maximum permissible continuous value.

operation)

ijax (intermittent  The maximum permissible instantaneous junction temperature usually allowed

operation) for a total duration of 200 hours.

Tmb The temperature of the surface making contact with a heatsink. This is confined

to devices where a flange or stud for fixing onto a heatsink forms an integral
part of the envelope.

Tecase The temperature of the envelope. This is confined to devices to which may be
attached a clip-on cooling fin.

10
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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
(AV), (av)
B, b
(BR)
C,c

RO g w0 ™o

BOZARQMmWU

(RMS), (rms)

S, s

Anode terminal
Average value
Base terminal, for MOS devices: Substrate
Breakdown
Collector terminal
Drain terminal
Emitter terminal
Forward
Gate terminal
Cathode terminal
Peak value
As third subscript: The terminal not mentioned is open circuited
As first subscript: Reverse. As second subscript: Repetitive.
As third subscript: With a specified resistance between the terminal
not mentioned and the reference terminal.
R.M.S. value
[ As first or second subscript: Source terminal (for FETS only)
As second subscript: Non-repetitive (not for FETS)
As third subscript: Short circuit between the terminal not mentioned
and the reference terminal
Specified circuit
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.

February 1974
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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
bh) instantaneous total values
Example ig
¢) average total values
Example IB(AV)

d) peak total values
Example Iz

e) root-mean-square total values

Example IB(RMS)

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

a) instantaneous values
Example i},

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

¢) peak values
Example Iy,

d) average values
Example Ip(yv)

Note: If more than one subscript is used, subscript for which both stvles 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: Ig. ig. ip. Ipy

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 r
should be used.

Examples: Ig, Ig, 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

b BE' 'BE’ be’ "bem

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

Examples: VF’ \/R, Vi Vrm

Subscripts for supply voltages or supply currents

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

; gtV
Examples: \CC’ IEE

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

Example : Voo

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

VlC-ZC = continuous (d.c.) voltage between
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 continuous (d.c.) current and a varying component.

collector
current

Ic
(no signal)

LETTER SYMBOLS FOR ELECTRICAL PARAMETERS

Definition

For the purpose of this Publication, the term

v

‘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 =

cC =
G,g =
H,h =
L =
R,r =
X,x =
Y,y =
Z,7 =

susceptance; imaginary part of an admittance

capacitance

conductance; real part of an admittance
hybrid parameter

inductance

resistance; real part of an impedance
reactance; imaginary part of an impedance
admittance;

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
I,i(or 1) = input

L,1 = load

0O, 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

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

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: hFE’ YRE’ hfe
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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
h (or h 2)
h (or h1 2)

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 thE)
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

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

Examples: Re (hib) 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-parameters, s-parameters relate to travel-
ling wave conditions. The figure below shows a two-port network with the incident and
reflected waves aj, bl, ag and b2'

a3 ZL
— b
s 2z,
V52
7265646.1
s = Vi1 B Via
1 27
VZ, Vip 1
Vel Vr2
bl = 9=

Z, = characteristic impedance of the transmission line in which the two-port is

connected,

(o]

Vi = incident voltage

Vi = reflected (generated) voltage

The four -pole equations for s-parameters are:
by = $1121 51222
by = sp1a1 + 82223

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

b1

517 TG ay =0

by

1‘:512:55 a; =0

bo
875217 g g = 0

by
So 78227 ag|ag = 0\

—_— \
l) The squares of these quantities have the dimension of power.
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The

Sf

So

s-parameters can be named and expressed as follows:

s

1

17 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.

= s19 = 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 Vg = 0.

sg1 = Forward transmission coefficient.

The complex ratio of the generated wave at the output and the incident wave at
the input, under the conditions Z) = Z,and V5 =0

S99 = Output reflection coefficient.

The complex ratio of the reflected wave and the incident wave at the output,
under the conditions Zg = Z, and Vgy = 0.

18

February 1974



EXPLANATORY
NOTES

N-CHANNEL ENHANCEMENT POWER MOS TRANSISTORS

This new range of power MOS transistors offers:

— very low on-state resistance (< 0,1 £, 50 V type)
— drain-source voltages up to 1000 V

— drain currents up to 14 A (continuous)

— microcomputer and TTL compatibility.

D
|
[l]ﬂos
c _J_ Cpg is the drain-source capacitance
GD Cgs is the gate-source capacitance
Rg —  _{Cps Cgp is the gate-drain capacitance
G - - T Rpg is the drain-source resistance
Rg is the gate resistance.
Ces =
L
7288000
S

Fig. 1 Equivalent circuit of a power MOS transistor.

Cgp and Cpg depend on the drain-source voltage, Cgg does not.

If Rg and Rpg are neglected, the values stated in the data sheets for Cjg (input capacitance)
Cos (output capacitance) and C,g (feedback capacitance) are related to the equivalent circuit
capacitances by:

Cis =Cas +CaD

Cos =Cps * Cgp

Crs =Cep

PRECAUTIONS

The gate input of a power MOS transistor can easily be electrostatically charged to a high voltage.
Ensure that the gate-source voltage never exceeds the maximum value stated in the data sheet, other-
wise the transistor will be destroyed. When soldering by hand, use earthed soldering irons.

MAXIMUM RATINGS

The ratings in the data sheets are absolute maximum ratings according to IEC 134. If any one of these
ratings is exceeded the component may be destroyed.

March 1981
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NOTES

LETTER SYMBOLS
Basic letters

l,i =current

V, v =voltage

P, p = power

Lower-case letters indicate instantaneous values that vary with time. Otherwise, upper case letters are
used.

Subscripts for voltages

In general, two subscripts are used indicating the points between which a voltage is measured. The first
subscript indicates the terminal at which the voltage is measured and the second the reference terminal
or the circuit node.

Subscripts for supply voltages
Supply voltages are indicated by repeating the appropriate terminal subscript, e.g. Vpp.

Subscripts for currents

At least one subscript is used indicating the terminal carrying the current. Positive current is defined as
conventional current flow into a terminal. Negative current is defined as conventional current flow out
of a terminai.

CHARACTERISTICS

The data given under Characteristics are mean values. In many cases, data are supplemented by a range
statement.

Drain-source voltage Vg
Maximum permissible value of the voltage between drain and source.
Drain-gate voltage VpGR

Maximum permissible value of the voltage between drain and gate, when bridging gate-source with a
predefined resistance.

Continuous drain current Ip
Maximum permissible value of the direct current at the drain connection.
Pulsed drain current Ip g

Maximum permissible peak value of the drain current during puise operation as specified in the dia-
gram ‘‘safe operating area’’ for a respective pulse width and duty cycie.

Gate-source voltage Vg

Maximum permissible value of the voltage between gate and source.

Maximum power dissipation Pp

Maximum permissible power dissipation of the transistor.

Operating temperature range Tj

The range of the permissible chip temperature, with which the transistor may be operated continuously.
Storage temperature range Tstg

The temperature range within which the transistor may be stored or transported without electrical load.

20
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N-channel enhancement power MOS transistors EXPLANATORY
NOTES

Soldering temperature Tg|g4

The maximum permissible temperature during soldering at the terminals of the component, at a
specified distance to the case and for a specified time.

Thermal resistance Ryp j.c

Thermal resistance between chip and case at thermal equilibrium.

Thermal resistance Ry, j.a

Thermal resistance between chip and ambient air at thermal equilibrium.

Thermal resistance Ry, j.r

Thermal resistance between chip and substrate metallization rear side at thermal equilibrium.
Drain-source breakdown voltage V(gR)DSS

The voltage between the drain and source measured at a specified drain current and with the gate and
source short-circuited.

Gate threshold voltage VGsT

The gate source voltage measured at a specified drain current and drain-source voltage.

Zero gate voltage drain current |pgg

The drain current at a specified drain-source voltage and with the gate and source short-circuited.
Gate-source leakage current |Gsg

The gate leakage current at a specified gate-source voltage and with the drain and source short-circuited.
Drain-source on-state resistance Rpg on

The resistance between the drain and source at specified values of gate-source voltage and drain current.
Forward transfer conductance ggs.

Ratio of the change of the drain current to the change in gate-source voltage producing it for a specified
drain-source voltage.

Input capacitance Cig

The capacitance between gate and source with the drain and source short-circuited for alternating
voltages.

Output capacitance Cpg

The capacitance between drain and source with the gate and source short-circuited for alternating
voltages.

Feedback capacitance Cg

The capacitance between drain and gate with the source connected to the protective screen of the
measuring bridge. Stated at particular gate-source and drain-source voitages and measuring frequency.

Turn-on time tg,

ton=tdon*1tr

where:

tq4 on is the turn-on delay time measured between the 10% value of the gate-source voltage and the
90% value of the drain-source voltage, and t; is the rise time measured between the 90% and 10%
value of the drain-source voltage.

Turn-off time tyf

toff = td off + 1f

where:

td off is the turn-off delay time measured between the 90% value of the gate-source voltage and the

10% value of the drain-source voltage, and ts is the fall time measured between 10% and 90% values
of the drain-source voltage.

November 1983 21



EXPLANATORY
NOTES

Vi 7283889
(%) Ve VGS
90 f
10 L S
—|=tdon - - tgoff
- <1on - - toff
— <—tr - tf
Vbs
90 [
v0
(%)
10

a

Fig. 2 Definition of switching times.

MEASURING CIRCUITS

pulse generator

[ "s00 1

L —

Fig. 3 Measuring circuit.

Parameters should be measured at the temperatures stated in the data sheets.

Drain current Ip

7288001

Fig. 4 Circuit for measuring the drain current Ip.

R limits the drain current. The specified gate-source voltage Vgg is set.
f Vs = 0 has been specified, the gate and source must be short-circuited.

22
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Drain-source on-resistance Rpg oN

I 7288002
2

Fig. 5 Circuit for measuring the on-resistance Rpg oN-

In general, Rpg QN is measured in the saturation region. The internal resistance of the voltmeter Vpg
must be much larger than the turn-on resistance to be measured.

Gate threshold voltage VgsT

(Use the circuit for measuring Ip). The gate-source voltage is slowly increased from zero until the
specified drain current is reached.

Gate-source leakage current Iggg

r—— e - A
| Vi ]
| I
| |
I b R1 |
+

| Hax CV Vps !
| P {
I |Ves

| |
I —
e e e e e [ |
electrostatic screen 7288003

7

Fig. 6 Circuit for measuring the gate-source leakage current |Ggg.

R1 and R2 are protection resistors. R1 should be smaller than V5g/100lgss. V1 should have an
internal resistance > 100 R1. The leakage current is given by lggg = V1/R1.

The circuit must be electrostatically screened. Take care in the circuit arrangement to prevent leakage
currents that would give false results.
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Input capacitance Cjg

capacitance
bridge _11
L c2
VGs 1 b
ﬂ,l 7’;! Vbs
7288004
v’

Fig. 7 Circuit for measuring the input capacitance Cig

The impedances of C1 and C2 should be negligible at the measuring frequency. Inductance L should
decouple the d.c. supply.

Output capacitance Cyg

capacitance

Il
(‘:'3 bridge
L
4 .
+ _[_ + Vps
VGs 7_"5 .J. c1 c2=>=
7288005 V.3

Fig. 8 Circuit for measuring the output capacitance Cos-

The impedances of C1, C2 and C3 should be negligible ai ihe measuring frequency. inductance L
should decouple the d.c. supply.
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Feedback capacitance Cy

differential - '"'_‘ L2

bridge C2

c1= 'p
_1 \l@_

%L, R2
R1
+
+ CV Vv

7288006 b

Fig. 9 Circuit for measuring the feedback capacitance Cyg.

The impedances of C1 and C2 should be negligible at the measuring frequency. Inductances L1 and L2
should decouple the d.c. supply.

THERMAL RESISTANCE

The thermal resistance between the junction and ambient of a transistor on a heatsink is:

Rthj-a = Rthj-mb * Rth mb-a- ) ) )
where Rth j.mp is the thermal resistance between junction and mounting base and Rp mp.a is the
thermal resistance between mounting base and ambient.

SOLDERING INSTRUCTIONS

Take care that the transistors are not overheated during soldering. Do not move connections whilst
soldering.

Recommended soldering times (seconds):

Distance from soldering point
to envelope (mm)

1,6 5
Soldering time (Tgg = 260 ©C) 15 15
Soldering time (Tg1g = 300 ©C) 10 15

These times apply to hand soldering only. Where automatic soldering techniques are used, ensure that
the maximum junction temperature is not exceeded.

March 1981
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DEFINITION OF SYMBOLS USED IN THE DATA SHEETS

Voltages
V(BR)DSS
Vbb
VDGR
Vps

VE

VaGs
VGsT

Currents
b

'bm
Ipss

IF
IFRM
IGss

Switching times
td off

tdon

t

tr

Capacitances

Miscellaneous
9fs

Ptot

Rpson

Rih j-imb

Tj

Tstg

Drain-source breakdown voltage
Supply voltage

Drain-gate voltage with a specified gate-source resistance

Drain-source voltage
Forward diode voltage
Gate-source voltage
Gate threshold voltage

Drain current (d.c. or average)
Drain current (pulse peak value)
Zero gate voltage drain current
Forward diode current

Forward diode current (peak)
Gate-source leakage current

Turn-off delay
Turn-on delay
Turn-off fall time
Turn-on rise time

Input capacitance
Output capacitance
Feedback capacitance

Forward transfer conductance

Total power dissipation

Drain-source on-state resistance

Therma! resistance fioin junction to mounting base
Junction temperature

Storage temperature
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation, It does not necessarily
imply that the device will go into regular production.

BUZ10

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.); T, = 100 ©C
Total power dissipation; T = 25 °C
Drain-source resistance (on)

Turn-off fall-time

Vbps
'p
Ptot

max. 50 V
max. 12 A
max. 75 W

Rpson < 0,1 Q

Vpp=30V;Ip=3A;Vgg=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.

i <+ 99 —» - L4 -
Drain connected to mounting base.
> 3,6 |=- * 1,3 |-
L )
] i { T 15,6
]! ~
| SO | ,_1l 9,[2
: |
v NS B
d 3.5 max 'Y
not tinned | | NIl } | 4,6
5 VLI v
7283887 1,05 »i} = I 135
wros (2x) !
ahl dlif sfi
‘ —JI < 0,7 (3x) -»i 405
>l 4+ e - <24
254 254

&

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.

7283884

September 1983
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RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k§2)
Gate-source voltage

Drain current (d.c.); Tpp = 100 °C

Drain current (pulse peak value); Tryp = 25 ©C

Total power dissipation; Typ = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Iip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current
VDs = VDSmax: VGs =0; Tj= 25 °C
VDS = VDSmax: VGs =0; Tj = 125°C
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
VGgs=10V;Ip=6A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgg=0V
Reverse recovery
IF =2 Ip;dIg/dt =100 A/us; Tj =250C
recovery time
recovery charge

Vps
VDGR
tVaGs
p
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
Ipss

Igss

Rps oN

I
IFRM

VE

Yyr

max. 50 V
max. 50 V
max. 2V
max. 12 A
max. 36 A
max. 75 W
—55to + 1560 °C
max. + 150 °C
1,67 K/W
= 75 K/W
> 50 V
21t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 0,085 Q
< 01 Q
< 12 A
< 36 A
typ. 1,4 V
typ. 150 ns
typ. 1 uC
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Power MOS transistor BUZ10

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance o > 3 AV

Vps=25V:Ip=6A S typ. 4.8 ANV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1500 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 400 pF
Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Crs typ. 120 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V:Iip=3A;Vgg=10V

turn-on times: delay time tdon typ. 20 ns
rise time tr typ. 60 ns
turn-off times: delay time td off typ. 120 ns
fall time tf typ. 60 ns
d vi 7283889
i |
i (%) .. Vas
ada
q FaN 20 A~
o (
7283886 H 10 ; \
.. |-ty — —— td ff
Fig. 2 Diode characteristics. :m r”
=l j=ton = - to
-l |-t — -t
Vas Vbp Vbs
VO
(%)

Fig. 4 Switching time waveforms.

Fig. 3 Switching time test circuit.
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BUZ10

80
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(w) \
60
40
20— N
0
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Tmp (°C)
Fig. 5 Power derating curve.
l T [/ '
(R) m’,a Vc;sI )
% i
7,02
!
i 5
/ |
M
10 4]
5:
- - L
- 5,01
- :
- 45—
- t
Ot
0 {
0 10 20
Vps (V)
Fig. 7 Output characteristic.
80 us pulse test; Ty = 26 OC.
12
D

(A)
0 \

. I
|
2 |
|
0 I

T (9C)

Fig. 9 Drain current as a function
of mounting base temperature.
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DM max

o
{A) N

1D max \
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5
7]
I%
4

A
V|

g%
Y
A

-

N ot

1

1
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Fig. 6 Safe Operating ARea
Tmb =25 °C; 6 =0,01.

[[»)
(A) /
20
Y
10 /
/|
/ ’
0
2 4
Vgs (V)
Fig. 8 Typical transfer characteristic
atVpg=25V.
55
V(BR)DSS
v) //
/I
A
50 /
v
4
45
-100 50 0 +60  +100 . +150
Tj (°C)

Fig. 10 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ1OA
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base. ‘
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.); Tjp =90 °C Ip max. 12 A
Total power dissipation; Typ = 25 °C Ptot max. 75 W
Drain-source resistance (on) RpsoN < 0,12 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgg=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

<« 99 —» — 4.4 -
1 3,6 |- ) V 1,3 |-
{ 28
d E . E__
Q
g R
7283887 s 1‘ ll
Le—f——J
|
3,5 max A
not tinned 4,6
o '
I 105> |<|| 13,5
\ i { (2x) I
alil dlf sy
] ’l¢o,7(3x) - L—0,5
— - - 24
2,54 2,54

7283884

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ10A

RATINGS

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

Drain-source voltage Vps max. 50 V
Drain-gate voltage (Rgg = 20 kS2) VDGR max. 50 Vv
Gate-source voltage tVGs max. 20 VvV
Drain current (d.c.); Typ, =90 °C Ip max. 12 A
Drain current (pulse peak value); T,p = 25 °C Ipm max. 36 A
Total power dissipation Ptot max. 7% W
Storage temperature Tstg —55 to + 150 °C
Junction temperature Tj max. + 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb 1,67 K/W
From junction to ambient Rth j-a 75 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:Ip=1mA V(BR)DSS > 50 V
Ga\t/e thr:s\f/!old.\;olt:gfo A v 21t04 V
- DS = VGS: 'D GST typ. 3V
E Zero gate voltage drain current
- Vps = VpSmax: Vgs=0; Tj=250C Ipss < 1 mA
Vps = VDSmax: VGs =0; Tj=125°C Ipss < 4 mA
Gate-source leakage current
Vgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance typ 011 Q
Vgs=10V;Ip=6A Rps oN < ' 012
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current IE < 12 A
Forward current (peak value) IERM < 36 A
On-state voltage
- typ. 1,4V
= . =0V:T: =250
IF=21p;VGgs=0V;Tj=25°C VE < 18 Vv
Reverse recovery
IF =2 Ip; dip/dt =100 A/us; Tj = 25 °C
recovery time ter typ. 150 ns
recovery charge Qg typ. 1 uC
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Power MOS transistor

BUZ10A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Iip=6A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f =1 MHz
Vgs=0V;Vps=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgs=10V
turn-on times: delay time

rise time

turn-off times: delay time
fall time

7283886 s

Fig. 2 Diode characteristics.

Vas Vbp

[‘]109

pulse generator

M Ts0al

0

% 7283888.1

Fig. 3 Switching time test circuit.

V:
(%)
90

20

o
(%)

7

td on

td off
tf

Vas

> 3,0 A/V
typ. 48 A/V

typ. 1500 pF
typ. 400 pF
typ. 120 pF
typ. 20 ns
typ. 60 ns
typ. 120 ns
typ. 60 ns
7283889

~

-

< tdon
d—ton

-t

—

= tdoff
- Loff

-t

Vps

Fig. 4 Switching time waveforms.
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BUZ10A
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: . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve.
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9 |
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| p |
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- |
10 JI 10
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- | |
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Fig. 7 Output characteristic. Fig. 8 Typical transfer characteristic
80 us pulse test; Tyyp = 25 OC. atVpg=25V.
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(A)
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Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation, It does not necessarily
imply that the device will go into regular production.

BUZ11

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor ina plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.); Typ =25 °C Ip max. 30 A
Total power dissipation; Ty = 25 °C Ptot max. 75 W
Drain-source resistance (on) Roson < 0,04 Q
Turn-off fall-time
Vpp=30V;Ip=3A;Vgg=10V tf typ. 450 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.
Drain connected to mounting base. 99 —» - bl e
| 3,6 |- * 1,3 |- —
E {} 278 ‘ =
A
T ] Y
ro T 15,6
I
L—-L—J‘ 9,2
- n
H 35max || | ) '
not tinned | | 1} |1 4.6
g } I A ]
7283887 s 1,05+ = I 13,5
(2x) i
g -l- d||| s|;
i ->!<—0,7(3x) +|l<os
— - - le24
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZM1

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage

Drain current (d.c.); Typ = 25 °C

Drain current (pulse peak value); Ty, = 25 °C

Total power dissipation; Ty = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;ip=1mA

Gate threshold voltage
Vps =Vgs:Ip=10mA

Zero gate voltage drain current

VDs = VDSmax: Vs =0; Tj = 250C
VDS = VDsmax: VGs = 0; Tj =125 °C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=14A

Diode characteristics

Tmb = 25 ©C unless otherwise specified

Forward current

Forward current (peak value)

COn-state voltage
Tj=250C;Vgs=0V;Ip=2xIf

Reverse recovery

Ip =2 If; dIf/dt = 100 A/us; Tj = 25 °C

recovery time
recovery charge

Vps
VDGR
+VGs
Ip
Ibm
Piot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

RS
IDss

lgss

Rps oN

IF
IFRM

VE

trr

max. 50
max. 50
max. 20
max. 30
max. 90
max. 75
—55 to + 150

max. + 150

= 1,67 K/W
75 K/W
> 50
21t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 0,04 Q
< 30 A
< 90 A
typ. 1,7V
typ. 200 ns
typ. 0,25 uC
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Power MOS transistor

BUZ1

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=14A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Qutput capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=3A;Vgg=10V

turn-on times: delay time

> 4 A/V
typ. 8 A/V

Cis typ. 900 pF
Cos typ. 800 pF

Crs typ. 360 pF

tdon typ. 30 ns

rise time ty typ. 220 ns
turn-off times: delay time tdoff typ. 600 ns
fall time tf typ. 450 ns
<
[
<
(a] d
:lJ - v; 7283889
o
X (%) .. VGs
5 9 "lf‘ 90 P,
» o —
E 7283886 s ——
s 10 R —
5 =
. . L. -4 - < td off —
L‘ Fig. 2 Diode characteristics. f" ? —
> -—'on el = toff
M
: <—tr — - tf
Vps
Vas Voo 90 —
f]:o Q Vo
(%)
pulse generator o
- es1 " 10
. 50a | TUT.
| ) R Fig. 4 Switching time waveforms.
L‘ - — —[ % 7Z83888.1
Fig. 3 Switching time test circuit.
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BUZM
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into reguiar production.

BUZ11A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voitage

Drain current (d.c.); Tjp =25 °C
Total power dissipation; Ty = 25 °C
Drain-source resistance (on)

Turn-off fall-time

Vps
Ip

Ptot
Rps

max. 50 V
max. 25 A
max. 75 W

oN < 006 Q

Vpp=30V;Ip=3A;Vgg=10V tf typ. 450 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.
Drain connected to mounting base.
«— 99 — - 4.4 -
| 3,6 |- { ' 13| |- —
Dot 1IN =
' .
T T 15,6
‘l |
L‘J‘——J 9,2 l
“ ' !
v : v v
9 3,5 max
not tinned | | | 46
7283887 s [ A
1,05 —>| = l 13,
(2x) |
Adlil sl
RN I
i +|l+o,7(3x) »/lv0s
—l - - > - 2.4
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ11A

~
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps max. 50 V
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 50 V
Gate-source voltage tVgs max. 2 V
Drain current (d.c.); Tmp = 25 °C Ip max. 25 A
Drain current (pulse peak value); Ty,p = 25 ©C om max. 75 A
Total power dissipation; Typ = 25 °C Ptot max. 75 W
Storage temperature Tstg —55to + 150 °C
Junction temperature Tj max. + 150 OC

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rthjmb = 1,67 K/W
From junction to ambient Rth j-a = 75 K/W

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage

Vgs=0V;Ip=1mA V(BR)DSS > 50 V

Ga\t/e thr:s\rlxold'\;oltfgfo R v 21t04 V
DS GS:'Ip=1Um GST typ. 3V

Zero gate voltage drain current

VDs = VDSmax: VGs =0: Tj=25°C Ipss < 1 mA

VDS = VDSmax: VGs =0; Tj =125 °C Ipss < 4 mA
Gate-source leakage current

VGgs=20V;Vps=0V IGgss < 100 nA
Drain-source on-state resistance

Vgs=10V;Ip=14A Rps oN < 0,06 2

Diode characteristics
Tmb = 25 OC unless otherwise specified

Forward current Ig < 25 A
Forward current (peak value) IERM < 75 A
On-state voltage
= . = . = typ. 16V

Tj=250C;Vgs=0V;Ip=2xIf VE < 24V
Reverse recovery

ID =2 IF; dIp/dt=100 A/ps; Tj = 25 °C

recovery time ter typ. 200 ns

recovery charge Qg typ. 0,256 uC
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Power MOS transistor

BUZ11A

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;ip=14A

Input capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;ip=3A;Vgg=10V

turn-on times: delay time

> 4 ANV
9fs typ. 8 A/V

Cis typ. 900 pF
Cos typ. 800 pF

Crs typ. 360 pF

tdon typ. 30 ns

rise time tr typ. 220 ns
turn-off times: delay time td off typ. 600 ns
fall time tf typ. 450 ns
z
5
3 d vi 7283889
g -—n (%) . Vas
H 4 90 —7
g 0 ES
- -
E 7283886 H 10 S —
E —
5 ~{=tdon —=| |=tdoff —
4 Fig. 2 Diode characteristics. -l (eton = - toff —
H - |-t U )
a v
v v DS
GS DD s0l_7 —
100 Vo
(%)
pulse generator oV,
M "s00 —! T.UT. 10 7
I 5092 . Lo .
' Fig. 4 Switching time waveforms.
O
l— - en o —, & 7283888.1
Fig. 3 Switching time test circuit.
September 1983 43



BUZ11A

80
Ptot
w) A\
60
40
20
0
0 50 100 150 200
Tmb (°C)
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Fig. 6 Drain-source breakdown voltage as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples BUZ14
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.) Ip max. 39 A
Total power dissipation; T, = 26 °C Piot max. 125 W
Drain-source resistance (on) Rpson < 0,04 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgg=10V t typ. 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

<—8,3->‘ E
4 —
4,2
( [
d 169
9@ 38,84 30,1 19,5 Y155
5 » ~ ? —— L}
7283887 S + max
. L
1,6 _>1 «— 11,8 —| 72838851
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ14

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kS2)
Gate-source voltage

Drain current (d.c.); T =25 °C

Drain current (pulse peak value); Tryp = 25 °C

Total power dissipation; Ty, =25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS

Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;Ip=1mA

Gate threshold voltage
Vps=Vgs:Ip=10mA

Zero gate voltage drain current
VDS = VDSmax; VGs=0; Tj =25 °C
VDS = VDSmax: VGs = 0; Tj =125 °C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=22A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V

Reverse recovery
I =2 Ip; dIg/dt = 100 A/us
recovery time
recovery charge

Vps
VDGR
*VGs
b
Ipm
Pot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDss

Igss

Rps oN

IERM

VE

trr

max. 50 V
max. 50 Vv
max. 20 V
max. 39 A
max. 115 A
max. 126 W
—55 to + 150 °C
max. + 150 °C
1,0 K/W
= 35 K/W
> 50 V
21to4 V
typ. 30V
< 1 mA
< 4 mA
< 100 nA
typ. 0,035 Q@
< 0,04 Q
< 39 A
< 115 A
< 22V
typ. 150 ns
typ. 1 uC
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Power MOS transistor

BUZ14

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=6A
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Output capacitance at f = 1 MHz
VGs=0V;Vpg=25V
Feedback capacitance at f =1 MHz
VGs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

]
1
-

<>k

T..._
7283886 H

Fig. 2 Diode characteristics.

Vas Voo

pulse generator

™~ 500 1

L )
. _] % 7286858

Fig. 3 Switching time test circuit.

> 7 AV
9fs typ. 12 AV

Cis typ. 1500 pF
Cos typ. 1200 pF

Crs typ. 500 pF

tdon typ. 50 ns

ty typ. 200 ns
tdoff typ. 300 ns
tf typ. 200 ns
Vi 7283889
(%) Y%
o0 P
—
10 ” RL
=*||=tdon -] - 14 off
-l| |=ton - - toff
- |t -l -t
Vps
90 . | —
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ14
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Fig. 6 Safe Operating ARea.
Tmb =25 °C; 5 =0,01.
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Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
120 . —
Ip PO v Vas (V)
(A) [ B
100 I 10 +—
I S
80 —+—
/ b
60 —1
5 t
40 — -
57—
20 Py
y e
0 4,51
0 4 8 12 16 20 24
Vps (V)

Fig. 10 Typical output characteristic.
Tmb =25 °C; tp = 80 ps.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ15
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.) Ip max. 45 A
Total power dissipation; Tpyp = 25 °C Piot max. 1256 W
Drain-source resistance (on) Rpson < 0,03 2
Turn-off fall-time

Vpp=30V;ip=3A;Vgg=10V t typ. 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.
MNeai -t — s s o

Drain connectea to

1—8‘3"
v
4,2
A

7283887 B

|

1,6 - <_11’8_>| 72838851

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ15

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k€2)
Gate-source voltage

Drain current (d.c.); Tmp =25 °C

Drain current (pulse peak value); Ty = 25 0C

Total power dissipation; Trp = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps=Vgs: Ip =10 mA
Zero gate voltage drain current
Vs = VDsmax: VGs =0; Tj = 25°C
Vps = VDSmax: VGs =0: Tj=125 oC
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=22A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V
Reverse recovery
Ig =2 Ip; dig/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDss

lgss

Rps on

I
IFRM

VE

trr

max. 50 V
max. 50 V
max. 2 V
max. 45 A
max. 135 A
max. 125 W
—55to + 150 °C
max. +150 °C
= 1,0 K/W
35 K/W
> 50 V
21t040 V
typ. 30V
< 1 mA
< 4 mA
< 100 nA
typ. 0,025 Q
< 0,03 2
< 45 A
< 135 A
< 24V
typ. 150 ns
typ. 1 uC
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Power MOS transistor

BUZ15

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=22A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGs=0V;Vps=25V

Feedback capacitance at f =1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=3A;Vgg=10V

turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

==1

1
.}\.
g9 b o

7283886

Fig. 2 Diode characteristics.

Vas Vop

pulse generator

TY

B S
7 7286858

Fig. 3 Switching time test circuit.

V.
(%)
90

90

Vo

(%)

10

td on

td off
tf

> 7 AV
typ. 12 A/V

typ. 1500 pF
typ. 1200 pF
typ. 500 pF
typ. 50 ns
typ. 200 ns
typ. 300 ns
typ. 200 ns

7283889

\_

m,

—

<~ td off
- toff

-t

Vps
==

Fig. 4 Switching time waveforms.
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BUZ15

160 10°
Ptot
(W) o
I (A)
120 ™ 1DM max P
10° 1| D 1045
1D max v j WlL,___;
~ Y1001
80 ¥ 1
\ S ~N % %
N 0 \:\ N 1 ms
40 N < 1? nus
\ 100+
d.e. 4+
. , I
100 1 10 10?
0 Tmb (9C) VostV)
. . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve. Tomb = 25 °C; 5 = 0,01.
. T 100,
(E) 70 \/Gs$ )
100) / o
o 'p
5
I/,/ nIn A
I/ "lq
/i ’
io— 50
50 7]5—1
7,0t
—_ 6,5
— T [/
-— 0=
— 65—
— 50—
o 45 0
0 10 20 2 4 6 8 10
Vps (V) Vgs (V)
Fig. 7 Output characteristic. Fig. 8 Typical transfer characteristic
80 us pulse test; Tyyp = 25 OC. atVpg=25V.
60 —
Ip A
(A)
50 55
V(BR)DSS
40 e V)
30 \\\
50
20 \
0 \\
\ )4
o 45
0 100 e 200 -100 ~50 0 +50 +100  +150
mb (°C) 7 )
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ2O
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.) Ip max. 12 A
Total power dissipation; Typ = 50 °C Piot max. 75 W
Drain-source resistance (on) Rpson < 02 Q
Turn-off fall-time
Vpp=30V;ip=29A;Vgg=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB. 99 —». - lls
Drain connected to mounting base,
—>l 3,6 r— ‘ 1,3+
N 28 g
R
e
I
.
'
d 3,5 max n 4
not tinned | | Il |1 4,6
g I A |
1,05 1| | ' 13,5
7283887 s (2)() !
alil dilf sfi l
->'|<—0,7 (3x) +|le05
-l 4 e - 24
2,54 2,56

7283884

m

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ20 J l
-

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage
Drain current (d.c.); Ty = 50 °C

Drain current (pulse peak value); Tpp = 25 °C

Total power dissipation; T, = 256 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshoid voitage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current
VDS = VDSmax: VGs = 0; Tj= 25 °C
VDS = VDsmax: VGs =0; Tj =125 °C
Gate-source leakage current
VGgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=6A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgg=0V

Reverse recovery
I =2 1p; dIg/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VaGsT

Ipss
Ipss

lgss

Rps ON

IFRM

VF

ter

max. 100 V
max. 100 V
max. 20 V
max. 12 A
max. 36 A
max. 75 W
—55 to + 150 °C
max. +150 °C
= 1,67 K/W
= 75 KW
> 100 V
21t040 V
typ. 30V
< 1 mA
< 4 mA
< 100 nA
Yp. 0,15 Q
< 02 Q
< 12 A
< 36 A
typ. 1,4V
< 1,8 V
typ. 200 ns
typ. 1,6 uC
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Power MOS transistor

BUZ20

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 2,7 AV

Vps=25V;ip=6A s typ. 4,0 ANV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1500 pF
Qutput capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 300 pF
Feedback capacitance at f = 1 MHz

VGs=0V;Vpg=25V Crs typ. 80 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;ip=29A;Vgg=10V

turn-on times: delay time tdon typ. 20 ns

DEVELOPMENT SAMPLE DATA

rise time t typ. 60 ns
turn-off times: delay time tdoff typ. 120 ns

fall time tf typ. 60 ns

d Vi 7283889
-=1
i (%) ..VGs
i _./
g PaN 90 (ana|
o
7283886 s 10 : \
-l|=tdon = = td off
Fig. 2 Diode characteristics. «l| =ton = - toff
| 4—(, — - tf
Y v Vps
GS DD ool —
100 Vo
(%)
pulse generator o v°
" Tsoa 10
,r 500 —! RATAR 7

5090 Fig. 4 Switching time waveforms.

—o

% 7283888.1

Fig. 3 Switching time test circuit.
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BUZ20

80 102 o
P o
W N D o .
@ T T TN {111 o
60 1D max \\ ‘\\
10 —_—x; - h 100
~ N,
N 1ms
40
NS
SR 10
1 100
de.
20
0 10" ,
0 50 100 150 200 1 10 10
Tmb (°C) VostV)
. . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve. Tmb = 25 °C; 5 = 0,01.
20 s 20
0 9,0
‘l 1l VGS1 (V) /
ip \
(A} 1 D
8.0— (A)
;’V D ' ]/
10 - 10
- 6,0
- i /
= =
1 5.0. 4
— "
o 6 0
0 10 0 0
Vps (V) Vgs (V)
Fig. 7 Output characteristic. Fig. 8 Typical transfer characteristic
80 ps pulse test; Ty = 25 OC. atVpg=25V.
12
Ip \\
(A)
10 110
v
N (BR)DSS
8 \\ ) /]
6 \\
100
) 7
R \
\ )4
0 \ 90
[*} 100 o 200 -100 -50 0 +50 +100  +150
Tmp (°C) Tj (°0)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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BUZ20

Power MOS transistor

20
a
15
/
10 /
A
vV
/
p
05
—100  ~50 0 450 4100 +150

T; (oc)

Fig. 11 Rps oN (Tj) =ax Rps on (25 °C).

< 102
™
< |
a A
Y v
s 10 Z
g 7
7
'—
= 7
w —
s —
a 1 ¥ —
o f -
= i —_—
w ] —_—
> |
u |
° [
10-7
0 1 VE (V) 2
Fig. 12 Diode forward current as a function of forward voltage. tp = 80 us; Tj = 25 OC.
8
Ofs
(A/V)
6
_-"'""’-—-
V =
F
4
/
//
2 1A
0
0 5 10 15
Ip (A)
Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj=250C,
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ21

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.) Ip max. 18 A
Total power dissipation; Ty = 25 °C Piot max. 75 W
Drain-source resistance (on) Rpson < 0,1 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgg=10V tf typ. 60 ns

MECHANICAL DATA
Fig. 1 TO-220AB.
Drain connected to mounting base.

Dimensions in mm

<+— 99 —» - 4.4 e
_—
—
'
3,5 max
d nottinned | [ |l [| 46
I
g 105> l 13,5
7283887 s (2x) !
alil dllf sfi
| *|'|+o,7 (3x) +|l+-05
- 4 e - - 2.4
2,54 25
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
59

l (September 1983



BUZ21

RATINGS

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

Drain-source voltage Vps max. 100 V
Drain-gate voltage (Rgg = 20 k<2) VDGR max. 100 V
Gate-source voltage +Vags max. 2V
Drain current (d.c.); Tmp = 40 °C Ip max. 18 A
Drain current (pulse peak value); Tmp =25 °C Ipm max. 54 A
Total power dissipation; Tryp = 25 °C Ptot max. 7% W
Storage temperature Tstg —-55 to + 150 °C
Junction temperature Tj max. + 150 OC
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rthjmb = 1,67 K/W
From junction to ambient Rth j-a = 75 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS >~ 100 Vv
Ga\t/e thrfshold.volt_a_ge 211040 V
— DS = VGs: Ip =10 mA vVasT typ. 30 V
E Zero gate voltage drain current
= VDS = VDSmax: VGs = 0; Tj=25°C Ipss < 1 mA
Vps = VDSmax: Vgs =0; Tj=1256 oC Ipss < 4 mA
Gate-source leakage current
VGgs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance
VGs=10V;Ip=9A Roson P °0Y
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current Ig < 18 A
Forward current (peak value) IERM < 54 A
On-state voltage
|F=2x|D?sz=ov;T,-=25°c VE Bis ;:g v
Reverse recovery
IF =2xIp; dIp/dt =100 A/us; Tj = 25 °C
recovery time ter typ. 200 ns
recovery charge Qg typ. 1,6 uC
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Power MOS transistor BUZ21

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance g > 3,5 A/V

Vpg=25V;Ip=9A fs typ. 6 A/V
Input capacitance at f= 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1000 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 450 pF
Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Crs typ. 200 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgs=10V

turn-on times: delay time tdon typ. 20 ns

rise time tr typ. 60 ns
turn-off times: delay time td off typ. 120 ns

fall time tf typ. 60 ns

d v; 7283889
—": (%) V,
i 2 ¥ GS
] a 90 f !
i (
7283886 s 10 \
. . . >l ~tdon - -~ tgoff
Fig. 2 Diode characteristics. | aton - ~ toif
- -t —] - tf
Vps
Vas Vop 90 |—
v,
10 °
f] e (%)
il
pulse generator oV, 10

T

Fig. 4 Switching time waveforms.

L — °
- — ; 7Z283888.1

Fig. 3 Switching time test circuit.
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BUZ21

80 2,0
Ptot
N . /
4
60 /
15
4
40 N /
10 /
20 7
,/
/]
>
0 05
0 50 100 150 200 -100  -50 0 +50  +100  +150
Tmb (°C) Tj (°C)
Fig. 5 Power derating curve. Fig. 6 Rps oN (Tj) =ax Rps on (25 °C).
10’ : A
I 10us Io 1% N
- NN 1 .
C T
b NN \‘ M 10 ps ___m “ N
S K 3
— 5 N
— N\ 1m 10
— N
— NN(1f 10ms 8 A
— 0
10" e Sat 100ms 3 6
Cpml HH
Spo- E‘jE 4
- - rl: J l
2
LT I :
10° 5 10' 5 10 5v10° (] 50 100 °c 150
—= Vps —_—T
Fig. 7 Safe Operating ARea. Fig. 8 Drain current as a function
Tmb =25 °C; 6 =0,01. of mounting base temperature,
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BU223
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.) Ip max. 10 A
Total power dissipation; Tryp = 25 °C Piot max. 78 W
Drain-source resistance (on) Rpson < 02 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgs=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

25,4 | -8,3>
d N+
& 52
. ’ }
16,9
d
38,84 30,1 195 Y4105
! - - —— 1,
] } max
7283887 s | |
S ! g —
10,9 - 1,6 l«=11,8 ! 7285050

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage

Drain current (d.c.); Tmp =85 °C

Drain current (pulse peak value); Tryp = 25 °C

Total power dissipation; Typ = 25 ©C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:Ip=1mA
Gate threshold voltage
Vps =Vgs: Ip =10 mA
Zero gate voltage drain current
VDS = VDSmaxi Vgs = 0; Tj= 25 °C
VDS = VDSmax: VGs =0; Tj = 125 °C
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=6A

Diode characteristics

Tmb = 25 OC unless otherwise specified

Forward current

Forward current (peak value)

On-state voltage
Ip=2xIp;Vgs=0V

Reverse recovery
Ip =2 xIp; dig/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
+Vas
Ip
Ipm
Pot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
Ipss

Igss

Rps oN

IERM

VF

Trr
Qg

max. 100 V
max. 100 V
max. 20 Vv
max. 10 A
max. 30 A
max. 78 W
—b5 to + 150 °C
max. +150 OC
1,6 K/W
35 K/W
> 100 V
2,1t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 0,15 Q
< 02 Q
< 10 A
< 30 A
typ. 13V
< 16 V
typ. 200 ns -
typ. 1,6 uC
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Power MOS transistor BUZ23

DEVELUFNIEN I DAVIFLE UAITA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 2,7 A/V

Vps=25V;Ip=6A 9fs typ. 4 AV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1400 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 300 pF
Feedback capacitance at f = 1 MHz

VGgs=0V;Vpg=25V Crs typ. 80 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time tdon typ. 20 ns
rise time tr typ. 60 ns
turn-off times: delay time tdoff typ. 120 ns
fall time tf typ. 60 ns
d v, 7283889
i |
_;\_ (%) ,"i/GS
& =

7283886 l 10 R

.

1= tqon - - U4 off

Fig. 2 Diode characteristics. -l j=ton = - toff

- |-t

Vas Voo Vos
20 i | —
100 A
(%)
pulse generator b—o0 Vo
T Tsoq | 10
!_ s0e | TUT.

Fig. 4 Switching time waveforms.

509
—0

.
L |
R % 7283888.1

Fig. 3 Switching time test circuit.
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Power MOS transistor

BUZ23

VEVLELUNVIEIN T DANIFLE UATA
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Fig. 11 Rps oN (Tj) =ax Rps on (25 °C).
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Fig. 12 Diode forward current as a function of forward voltage. tp= 80 us; Tj =250C,
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg =25 V; Tj =250C,
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BU224
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.) Ip max. 32 A
Total power dissipation; Typ = 25 °C Ptot max. 126 W
Drain-source resistance (on) Rpson < 0,06 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgg=10V tf typ. 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

25,4 8,3
d v
D .2
i . 4
16,9
d
, 38,84 30, | ] . 19,5 Y455
“‘} max
7283887 s ‘ [l
1
s | g \.
& |
<_1(),'9_.‘ 1,6 > <..11’5_>| 7283885.1

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 kS2)
Gate-source voltage
Drain current (d.c.); Tmp = 25 °C

Drain current (pulse peak value); Tpp = 25 °C

Total power dissipation; Typ =25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;Ip=1mA

Gate threshold voltage
Vps=Vgs: Ip =10 mA

Zero gate voltage drain current

VDs = VDsmax: Vs = 0; Tj= 25 °C
VDs=VDSmdeGs=0fﬁ=125°C
Gate-source leakage current
Vgs=20V;Vps=0V
Drain-source on-state resistance
Vgs=10V;Ip=16 A

Diode characteristics

Tmb = 25 OC unless otherwise specified

Forward current

Forward current (peak value)

On-state voitage
IF=2xIp;Vgs=0V

Reverse recovery
Ig =2xlp;dig/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
+VGs
ID
IDm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGST

Ipss
Ipss

Igss

Rps oN

I
IFRM

VF

trr

max. 100 V
max. 100 V
max. 20 V
max. 32 A
max. 95 A
max. 125 W
—55to + 150 °C
max. + 150 °C
= 1,0 K/W
= 35 K/W
> 100 Vv
21tod4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 0,055 ©
< 0,06 2
< 32 A
< 95 A
typ. 15V
< 20V
typ. 200 ns
typ. 1,6 uC
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Power MOS transistor

BUZ24

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Iip=16 A
Input capacitance at f = 1 MHz
Vgs=0V;Vps=25V
Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

i

C la 4-

[ “rr
]

7283886 H

> 6 A/V
9fs typ. 10 A/V

Cis typ. 1500 pF
Cos typ. 900 pF

Crs typ. 500 pF

tdon typ. 50 ns

t, typ. 200 ns
tdoff typ. 300 ns
tf typ. 200 ns

v 7283889

(%) . Vas

20 —7

. ———
—
-||=*tdon < td off —
. . . . —
Fig. 2 Diode characteristics. I jeton - - toff ——
- <—tr — - tf
v v, Vps
GS DD o0l =2
f]m Q Vo
(%)
b——o0 Vo
10
T.U.T.
: Fig. 4 Switching time waveforms.
2]
I— T - _[ ’L 7286858
Fig. 3 Switching time test circuit.
September 1983 71



BUZ24
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ25

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.) Ip max. 19 A
Total power dissipation; Tmp = 25 °C Piot max. 78 W
Drain-source resistance (on) Rpson < 0,1 &
Turn-off fall-time
Vpp=30V;Ip=3A;Vgg=10V tf typ. 320 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.
Drain connected to mounting base.
25,4 «8,3> =
¢ —
@ 4,2
‘ . }
16,9
d
38,84 30,1 19,5 _ V155
9 - - - ——
} max
7283887 s X '
s ri\ A N—
& o
<._10’9 _,! 1,6_> |<_11,8 _J 7283885.1
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ25

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k<2)
Gate-source voltage

Drain current (d.c.); Tmp =30 °C

Drain current (pulse peak value); Ty = 25 ©C

Total power dissipation; Typ = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps =Vgs: Ip=10mA
Zero gate voltage drain current

VDS = VDSmax: VGs = 0; Tj = 25 °C
VDS = VDSmax: VGS = °i1Jj =1250C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=9A

Diode characteristics

Tmb = 25 OC unless otherwise specified

Forward current

Forward current (peak value)

On-state voltage
IF=2x1p;Vgg=0V

Reverse recovery
Ig =2 xIp;dIg/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDSs

Igss

Rps oN

I
IFRM

VE

Yrr

max. 100 V
max. 100 Vv
max. 20 V
max. 19 A
max. 57 A
max. 78 W
—55 to + 150 °C
max. + 150 °C
= 1,6 K/W
= 35 K/W
> 100 Vv
21tod4 Vv
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 0,09 ©
< 0,1
< 19 A
< 57 A
typ. 1.5V
< 21V
typ. 200 ns
typ. 0,25 uC

September 1983



Power MOS transistor

BUZ25

UEVELUPMEN I SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=9A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgs=10V
turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

==1

]
.k.
9 B

7283886 H

td on

td off
i

(%) Y
i GS

90 f'—J

" N

> 4 AV
typ. 8 A/V
typ. 900 pF
typ. 450 pF
typ. 200 pF
typ. 35 ns
typ. 120 ns
typ. 600 ns
typ. 320 ns

7283889

B SN —
i —
*(|=*tdon = < td off —_—
Fig. 2 Diode characteristics. ~l| j=ton = - toff _—
- |-t, - |-t
\ Y Vps
GS DD ol7 el
ﬁm Q Vo
(%)
pulse generator o Vo
!—- 50% j. T.UT. 10 7
' Fig. 4 Switching time waveforms.
O
L =0
Fig. 3 Switching time test circuit.
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BUZ25
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ30

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps
Drain current (d.c.) Ip

Total power dissipation; Ty = 25 °C Piot
Drain-source resistance (on) Rps oN

Turn-off fall-time
Vpp=30V;Ip=28A;Vgsg=10V tf

max. 200 V
max. 7 A
max. 75 W
< 0,75 Q
typ. 60 ns

MECHANICAL DATA
Fig. 1 TO-220A8.
Drain connected to mounting base.

Dimensions in mm

- 4.4 -
—
1’3 ™ —
—
d
V
q 3,5 max
nottinned | | I || 46
7283887 s [ I
1,05 |- ’ 13,5
(2x)
gl dlil s
l ->.<—0,7 (3x) +|le0,5
— -
2,54 254 - 24
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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RATINGS

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

Drain-source voltage Vps max. 200 Vv
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 200 Vv
Gate-source voltage tVags max. 20 Vv
Drain current (d.c.); Tmp = 25 °C Ip max. 7A
Drain current (pulse peak value); Tpyp = 256 °C Ipm max. 21 A
Total power dissipation; Typ = 25 °C Ptot max. 7% W
Storage temperature Tstg —55t0 + 150 °C
Junction temperature Tj max. +150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rthjmb = 1,67 K/W
From junction to ambient Rth j-a = 75 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:ip=1mA V(BR)DSS > 200 V
Ga\t/e thr_esSold‘voltfge 21t04 V
— Ds = VGs:Ip=10mA VGsT typ. 3v
E Zero gate voltage drain current
— VDS = VDSmax: VGs = 0; Tj=25 oC IDss < 1 mA
VDS = VDSmax: VGs = 0; Tj=125°C Ipss < 4 mA
Gate-source leakage current
Vgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=45A RDS ON éyp. &;g g
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 7A
Forward current (peak value) IFRM < 21 A
On-state voltage
|F=2ID;\g/(;s=0V VE t<yp. ::;(5) x
Reverse recovery
I =2 Ip;dIp/dt =100 A/us
recovery time ter typ. 400 ns
recovery charge Qg typ. 6 uC
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Power MOS transistor BUZ30
DYNAMIC CHARACTERISTICS
Forward transfer conductance g > 2,2 A/V
Vps=25V;ip=45A fs typ. 5 A/V
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cis typ. 1500 pF
Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cos typ. 300 pF
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Crs typ. 100 pF
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=28A;Vgg=10V
turn-on times: delay time tdon typ. 20 ns
rise time tr typ. 60 ns
turn-off times: delay time tdoff typ. 120 ns
fall time tf typ. 60 ns
-
[y
-4
[=]
w
g d
b - .1- vi 7283889
- g l:l (%) . v
E I__.: 90 % —
5 7283886 S —
] —
u . - 03 . 10 e . - f—
3 Fig. 2 Diode characteristics.
] —(1=t4on - - tg off
-] |=ton - - toff
-] OXr - - lf
Vps
90 |—1
vo
(%)
10
L= °
-— J» 7283888.1 Fig. 4 Switching time waveforms.
Fig. 3 Switching time test circuit.
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BUZ30
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

BUZ31

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain current (d.c.) Ip max. 12,6 A
Total power dissipation; Typ, = 26 °C Piot max. 75 W
Drain-source resistance (on) Rpson < 02 Q
Turn-off fall-time
Vpp=30V;Ip=29A;Vgg=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.
Drain connected to mounting base +—— 55— o b b -
> 36 | ’ v 13- |- —
{} 28 = ‘ =
} - —
o 15,6
! | | T ‘
| I __JI 9,2
d v — l L
3,5 max ] Y ) )
o not tinned 4.6
OO ey
7283887 s 1.05-»l| |« ‘ 13,5
{2x)
alldjil s
[->l]l-0,7 (3x] »le0s
254256 - 24
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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RATINGS

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

Drain-source voltage Vps max. 200 V
Drain-gate voltage (Rgg = 20 kQ) VDGR max. 200 V
Gate-source voltage +Vgs max. 20V
Drain current (d.c.); Tmp = 25 °C Ip max. 12,6 A
Drain current (pulse peak value); Ty = 25 °C Ipm max. 37 A
Total power dissipation; Ty, =25 °C Piot max. 7% W
Storage temperature Tstg —56 to + 150 °C
Junction temperature T max. + 150 OC
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb 1,67 KW
From junction to ambient Rth j-a = 75 K/W
STATIC CHARACTERISTICS
Tmb = 25 2C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;:ip=1mA V(BR)DSS > 200
Gate threshold voltage
— Vps =Vas: Ip =10 mA VGsT typ. 21 ‘°§ \\;
= Zero gate voltage drain current
— Vps = VDsmax: VGs = 0; Tj= 25 °C Ipss < 1 mA
VDS = VDSmax: VGs =0; Tj=125°C Ipss < 4 mA
Gate-source leakage current
Vgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=6A Roson 27 % &
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current Ig < 126 A
Forward current (peak value) IFRM < 37 A
On-state voltage
Ig=2 ID;3G3=0V VE t<yp. 1:; x
Reverse recovery
Ig = 2 Ip; dip/dt =100 A/us
recovery time trr typ. 400 ns
recovery charge Qg typ. 6 uC
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Power MOS transistor BUZ31

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 3 AV

Vps=25V;Ip=6A 9fs typ. 5 A/V
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=26V Cis typ. 1000 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpgs=25V Cos typ. 300 pF
Feedback capacitance at f =1 MHz

Vgs=0V;Vpg=25V Crs typ. 140 pF

Switching times (see Figs 3 and 4)
{between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time tdon typ. 20 ns
rise time tr typ. 60 ns
turn-off times: delay time tdoff typ. 120 ns
fall time tf typ. 60 ns

]
wdo
. ‘.’r\‘ VI 7283889
1
o (%) . Vgs
7283886 S 90 f_J
Fig. 2 Diode characteristics. 10 — s
—>|1=t4on —| - tq off
-l |eton = - Yoff
- |-t — - tg
%
Ves Voo {-0s

%
pulse generator %)

a1

n |
|

L——2

Fig. 4 Switching time waveforms.

7283888.1

Fig. 3 Switching time test circuit.
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BUZ31
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ32

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps
Drain current (d.c.) Ip

Total power dissipation; Typ =25 °C Piot
Drain-source resistance (on) Rps oN

Turn-off fall-time
Vpp=30V;Ip=29A;Vgs=10V tf

max. 200 V
max. 956 A
max. 75 W
< 04 Q
typ. 60 ns

MECHANICAL DATA
Fig. 1 TO-220AB.
Drain connected to mounting base.

Dimensions in mm

<«— 99 —» - L4 < —
+| 3,6 |- ‘ 13- | —_
'vz%,e =
ke
}
|
|
|
d |
9 A
L 4.6
7283887 s »E * |
13,5
T l i
| }..l¢o,7 (3x) - l+o,5
-l o+ e -l w24
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ32

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tmp = 25 °C

Drain current (pulse peak value); Ty = 25 °C

Total power dissipation; Ty = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
FromAjunction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Iip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current

VDS = VDSmax: VGs =0; Tj= 25 °C
VDs=VDSmu:VGs=0:ﬂ=125°C
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
Vgg=10V;Ip=45A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=2Ip;Vgs=0V

Reverse recovery
Ig =2 Ip; dig/dt = 100 A/us
recovery time
recovery charge

Vbps
VDGR
tVgs
s}
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDSs

lgss

Rps oN

IFRM

VE

Qs

max. 200 V
max. 200 V
max. 2V
max. 95 A
max. 28 A
max. 75 W
—55to + 1560 °C
max. + 1560 ©C
= 1,67 K/W
= 75 K/W
> 200 V
21to4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 0,35
< 04 Q
< 95 A
< 28 A
typ. 1.3V
< 1,7V
typ. 400 ns
typ. 6 uC
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Power MOS transistor BUZ32

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 2,2 AV

Vps=25V;ip=45A 9fs typ. 5 A/V
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1500 pF
Output capacitance at f =1 MHz

Vgs=0V;Vpg=25V Cos typ. 300 pF
Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Crs typ. 100 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time tdon typ. 20 ns
rise time tr typ. 60 ns
turn-off times: delay time tdoff typ. 120 ns
fall time tf typ. 60 ns

—4—a
1
1

-

7283889

A Vi
9 -
(%) v
1 .
- 90 7 as
7283886 s
Fig. 2 Diode characteristics. 10 . .
-=||=tdon - <= 14 off
- ~ton - - toff
- -t — -t
Vas Voo Vps
90 o r
100
VO
pulse generator LoV, (%)
- 21
f_ 500 | T.UT. 10
>
l , 500
! .
L _Jl ° Fig. 4 Switching time waveforms.
- — % 7283888.1

Fig. 3 Switching time test circuit.
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BUZ32
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Power MOS transistor BUZ32

DEVELOPMENT SAMPLE DATA

/
/
P
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Fig. 11 Rpg oN (Tj) =a x Rpg oN (25 °C).
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj = 25 °C.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples

made ilable for It does not

imply that the device will go into regular production,

BUZ33

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain current (d.c.) Ip max. 7,2 A
Total power dissipation; Tmp = 25 °C Ptot max. 78 W
Drain-source resistance (on) Rpson < 0,75
Turn-off fall-time
Vpp=30V;Ip=28A;Vgg=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.
Drain connected to mounting base.
-~ 25,4 ——— «8,3>
N+
D w2
T . +
4 16,9
o 38,84 30,1 1 B 195 _ Y405
* max
7283887 s i
) 9 \
<10,9 16w lem11,8 ! 7208050

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ33

RATINGS

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

Drain-source voltage Vps max. 200 Vv
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 200 Vv
Gate-source voltage +Vgs max. 20V
Drain current (d.c.); Tmp =25 °C Ip max. 72 A
Drain current (pulse peak value); Ty =25 °C Ipm max. 21 A
Total power dissipation; Tryp = 256 °C Ptot max. 78 W
Storage temperature Tstg —55to + 150 °C
Junction temperature Tj max. + 150 ©C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rthjmb = 1.6 K/W
From junction to ambient Rth j-a = 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:Ip=1mA V(BR)DSS > 200 V
Gate threshold voltage
= = 21t04 V
- Vps =Vgs: Ip =10 mA VGST typ. 3y
E Zero gate voltage drain current
- Vps = Vpsmax: Vgs = 0; Tj=250C Ipss < 1 mA
VDs = VDsmax: VGs =0; Tj =126 °C Ipss < 4 mA
Gate-source leakage current
VGs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
= In = typ. 05 Q
VGgs=10V;Ip=45A Rps oN < 0,75 Q
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 72 A
Forward current (peak value) irnas < 21 A
On-state voltage
- K _ typ. 1,15 V
IF=21p;Vgs=0V VE < 15 V
Reverse recovery
I =2 1p; dig/dt =100 A/us
recovery time ter typ. 400 ns
recovery charge Qg typ. 6 uC
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Power MOS transistor

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=45A
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=256V
Output capacitance at f = 1 MHz
VGs=0V:Vpg=25V
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=28A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

it |
]

o P
]

-

B .

7283886 s

Fig. 2 Diode characteristics.

Vas Voo

pulse generator

™" Tsoa |

n !
=7

7283888.1

Fig. 3 Switching time test circuit.

> 2,2 AV
9fs typ. 5 AV

Cis typ. 1500 pF
Cos typ. 300 pF

Crs typ. 100 pF

tdon typ. 20 ns

tr typ. 60 ns
tdoff typ. 120 ns
tf typ. 60 ns
vi 7283889
(%) .. Vas
90 1~ 7/
10 .
{1 tdon - =~ td off
- «ton - -~ totf
- -t - ety
Vps
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ33

80:

Ptot \
W) \

o A\
20 \

N

0
(] 50 100 150 200
Tmb (°C)
Fig. 5 Power derating curve.
15 -
Vas (V)]
Ip 7 7A/ i
10 e 6,5 e
(A) / L1
v/
10 Vil/4 A
i
'S 5=
Y /a
5 =
L~ l0—..
/ I
Y-
y > AP:
0 3.6
0 10 20
Vps (V)
Fig. 7 Output characteristic,
80 us pulse test; Tryp, = 26 OC.
10
Ip
(A)
\\
\‘\
5
\\
\ L
0
0 50 100 150 200

Tmb (°C)

Fig. 9 Drain current as a function
of mounting base temperature.

10?
b
(A) DM max
L
LELRALS
10 1D max
RN
1
10"
! 10 Vps(V)
Fig. 6 Safe Operating ARea.
Tmb =259°C; § =0,01.
16
Ip
(A)
12 /]

0
0 2 4 6 8
Vgs (V)
Fig. 8 Typical transfer characteristic
atVpg=25V.
A
220
V(BR)DSS
) /
7’
I/ [
200
4
/
)4
180
-100  -50 0 450 4100 . +150

Tj (°c)
Fig. 10 Drain-source breakdown voltage
as a function of junction temperature.
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Power MOS transistor BUZ33

DEVELOPMENT SAMPLE DATA

20

. /
15

/7
V4
0 /
J
/
A
/

0,5

-100 -50 0 +50 +100  +1580

T (°C)

Fig. 11 Rps oN (Tj} =ax Rps on (25 °C).

102

IF
(A

N\,\\

, [

0 1 VE (V) 2

Fig. 12 Diode forward current as a function of forward voltage. tp=80pus; Tj=25 ocC.

8
8fs

(A/V)

6 B e
L1
. Z/
4
2/
0
0 3 6 9 12
Ip (A)

Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 26 V; Tj = 25 0C,
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BU234
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain current {d.c.) Ip max. 17 A
Total power dissipation; Tmp = 25 °C Ptot max. 125 W
Drain-source resistance (on) RpsoN < 02 Q
Turn-off fall-time

Vpp=30V;Ip=29A;Vgg=10V tf typ. 200 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

- — 25,4 ——> <8,3>
d v
6} 4,2
! . *
d 16,9
s @ 38,84 30,1 1_ L ) 19,5 Y155
7283887 s ’ max
s [ [} .
<10,9 .>l 1,6 ! l«—11,8 ! 728380851

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k<2)
Gate-source voltage

Drain current (d.c.); Tmp =30 °C

Drain current (pulse peak value); T,p = 30 °C

Total power dissipation; Ty = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps=VaGs: Ip=10mA
Zero gate voltage drain current

VD5 = VDsmax: VGs = 0; Tj= 25 °C
VDS = VDSmax: VGS = 0:1Ji =1250C
Gate-source leakage.current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
VGgs=10V;Ip=44A

Diode characteristics
Tmb = 25-9C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V

Reverse recovery
Ig =2 Ip;dig/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Piot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
Ipss

lgss

Rps ON

IFRM

VE

trr

max. 200 VvV
max. 200 Vv
max. 20V
max. 17 A
max. 50 A
max. 125 W
—55to + 160 °C
max. + 150 °C
= 1,0 K/W
= 35 K/W
> 200 Vv
21t04 V
typ. 30V
< 1 mA
< 4 mA
< 100 nA
typ. 0,17 Q
< 02 Q
< 17 A
< 50 A
typ. 1,15 V
< 1,66 V
typ. 400 ns
typ. 6 uC
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Power MOS transistor .BUZ34

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 3 ANV

Vps=25V;Ip=44A dfs typ. 5 AV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1500 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 900 pF
Feedback capacitance at f =1 MHz

Vgs=0V;Vps=25V Crs typ. 500 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time tdon typ. 50 ns
rise time ty typ. 200 ns
turn-off times: delay time tdoff typ. 300 ns
fall time tf typ. 200 ns
d
i |
f.J. A e
g [ ;Ax vi '''''''
[}
I ——a (%) .. Vgs
7283886 s 90 J 3
Fig. 2 Diode characteristics. 10 \
|1 tyon - - t4 off
Il |=ton = - Loff
- |-t — -ty
Vas Voo r
- pros
100 0
VO
pulse generator A %)
r— " s0a —] TUT. 0
L o . b .
. il 2786858 Fig. 4 Switching time waveforms.

Fig. 3 Switching time test circuit.
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BUZ34

160
Ptot
(w)
120
80
\\
%0 \
N
0
0 100 200
Tmb (°C)
Fig. 5 Power derating curve,
20
D
(A) N
\\
N
10 N
0
0 50 100 150 200
Tmb (°C)
Fig. 7 Drain current as a function
of mounting base temperature.
20
. /
15
/|
1.0 7
L,
4
/
P
05
-100  -50 0 +50  +100  +150

T; (°c)

Fig. 9 Rps oN (Tj) =ax Rps on (25 °C).

102 =
DM max
p .
A D max
[N
10 NN
1
10" !
1 0? 10
10 ! VpsiV)
Fig. 6 Safe Operating ARea.
Tmb =25°C; 8 =0,01.
V.|
220
V(BR)DSS
) /
/
200
/f
)4
180
-100 -50 0 +50 +100 +150

Tj (°C)
i
Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BU235
made available for evaluation, It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain current (d.c.) Ip max. 99 A
Total power dissipation; Typ = 25 ©C Piot max. 78 W
Drain-source resistance (on) Rpson < 04 Q
Turn-off fall-time

Vpp=30V;Ip=29A;Vgs=10V tf typ. 60 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

254 —— ~8,3>
d N+
@ .2
! ' *
16,9
d
38,84 301 l ) ) 195 Y105
9 4} max
7283887 s N !
s A B - |
¢1o,g+| 1,6+ l<=11,8 -l 7280850

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ35

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage
Drain current (d.c.); Tmp = 25 °C

Drain current (pulse peak value); Tp = 25 °C

Total power dissipation; T, = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps = Vgs: Ip =10 mA
Zero gate voltage drain current

VDS = VDSmax: VGs =0; Tj = 25 °C
VDs = VDSmax: VGS = 0:1Jj =1250C

Gate-source leakage current
VGgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=45A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ip=2Ip;Vgs=0V

Reverse recovery
If =2 Ip;dig/dt =100 A/us
recovery time
recovery charge

Vbps
VDGR
tVGs
b
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
Ipss

lgss

Rps oN

IFRM

VF

max.
max.
max.
max.
max.
max.

200
200
20
9,9
29
78

S >» >» <<

—55 to + 150 °C

max.

typ.

AN

<

typ.

<

typ.

typ.
typ.

+150 °C

1,6 K/W
356 K/W

200 V
2,1t04

4 mA

100 nA

0,35
0.4

00

3
<< »>»
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Power MOS transistor

BUZ35

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=45A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs =0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

7283886 s

Fig. 2 Diode characteristics.

Vas Voo

pulse generator b—o0 Vo
!_ 509 —! T.UT.
N i —
I J"L | 50Q
L=
- —_— 4 7283888.1

Fig. 3 Switching time test circuit.

> 2,2 AV
typ. 5 AV

Cis typ. 1500 pF
Cos typ. 300 pF

Crs typ. 100 pF

tdon typ. 20 ns

tr typ. 60 ns
tdoff typ. 120 ns
tf typ. 60 ns
Vi 7283889
(%) ..Vas
90 £ 7
10 .
~=||=tdon - < tdoff
- ~-ton - - toff
-] <—tr — <—tf
Vps
90 |—}
VO
(%)
10

Fig. 4 Switching time waveforms.
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Fig. 5 Power derating curve. Fig. 6 Safe Operating ARea.
9 Temb = 25 °C; 5 =0,01.
20 T T 20
10 Vgs (V)
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Ip ] | /
(A) 65— D
A JI (A) /
A/,f 0 1
7 | /
10 - 5,5~ 10
L 1 /
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— , r
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— 1 4 i
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0 | 0 /
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Fig. 7 Output characteristic, Fig. 8 Typical transfer characteristic
80 us pulse test; Ty = 25 OC. atVpg=25V.
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(A)
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(A)
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4 \ 7
\ /
2
' |
0 50 100 150 200 1
Tmb (°C) 0 1 VE (V) 2
Fig. 9 Drain current as a function Fig. 10 Diode forward current as a function
of mounting base temperature. of forward voltage. tp=80us; Tj=25 oC.
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DEVELOPMENT SAMPLE DATA

This information is derived from development sampies
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ36

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps
Drain current (d.c.) Ip

Total power dissipation; Tryp = 25 °C Piot
Drain-source resistance (on) Rps oN

Turn-off fall-time
Vpp=30V;Ip= A;Vgg=10V tf

max. 200 V
max. 22 A
max. 125 W
< 0,12
typ. 200 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

Dimensions in mm

-~ 254 —> ~8,3> —
d N+ -
@ 4.2
/¢ -t
16,9
H |
38,84 301 l 19,5 _ Y455
9 ) - 3} max
7283887 s ' ]
s ' 9 ~—
\.!J §
..10’9_> 1,6 > l«—11,8 ! 72838851
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ36

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tmp = 30 °C

Drain current (pulse peak value); Typ = 25 °C

Total power dissipation; Ty = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS

Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;:Ip=1mA

Gate threshold voltage
Vps=Vgs: Ip =10 mA

Zero gate voltage drain current
VDS = VDSmax; VGs =0; Tj= 25°C
VDS = VDSmax: VGs = 0; Tj= 125 °C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=11A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voitage
IF=21p;Vgs=0V

Reverse recovery
Ig=21p; Dip/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVGgs
Ip
Ipm
Ptot
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDSs
IDSs

lgss

Rps oN

IFRM

VF

trr

max. 200
max. 200
max. 20
max. 22
max. 65
max. 125
—55 to + 150

max. + 150

S >» P <KL

oc
oc

= 1,0 K/W
= 35 K/W
> 200 V
21tod4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 0,12 Q
< 22 A
< 65 A
typ. 12V
< 1,7V
typ. 400 ns
typ. 6 uC
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Power MOS transistor

BUZ36

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS
Forward transfer conductance

Vps=25V;Ip=11A

Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Output capacitance at f =1 MHz

VGs=0V;Vps=25V

Feedback capacitance at f =1 MHz

VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgs=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

|
]
.k.
g o

t__.!

7283886

Fig. 2 Diode characteristics.

Vas

pulse generator

" "soa 1

Fig. 3 Switching time test circuit.

—0

7L 7286858

> 9
gfs typ. 13
Cis typ. 1500
Cos typ. 900
Crs typ. 500
tdon typ. 50
tr typ. 200
tdoff typ. 300
tf typ. 200
V{ 7283889
(%) :Vas
920 7~ 7
‘0 S
-|{=tdon - - tdoff
- -ton - - toff
- |-t —— -ty
Vps
90 b | |
VO
(%)
10

Fig. 4 Switching time waveforms.

ANV
AV

pF

pF

pF

ns
ns
ns
ns
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BUZ36
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40 \
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Tmb (°C)

Fig. 5 Power derating curve.

24

o
(A) \\

12 N

\
|

0 100 200
Tmb (°C)

Fig. 7 Drain current as a function
of mounting base temperature.

10 F——F DMmax
J N, N
Ip = N
(A) T 'Dmax Y
--\\ \ |
10 NN N \ 100 |11
NN S
AN 1
Nims 1] i
N '\\ |
N
. N
Y 100 EEHH
d.c. THT
10"
1 10
Vps (V)
Fig. 6 Safe Operating ARea.
Tmb =250°C; § =0,01.
20
. /
15
4
/|
10 //
/,
>
/
4
05
-100  -50 0 +50  +100  +150

Tj (°c)

Fig. 8 Rps on (Tj) =ax Rps on (256 °C).
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ40

POWER

N-channel enhancement mode field-effect
nected to the mounting base.
Intended for use in motor control; SMPS;

QUICK REFERENCE DATA

MOS TRANSISTOR

power transistor in a plastic envelope; with the drain con-

welding, DC/DC and DC/AC converters.

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Tpp = 256 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=21A;Vgs=10V

Vps max. 500 V
Ip max. 2,5 A
Ptot max. 75 W

Rpson < 45 Q

tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-220AB.
Drain connected to mounting base.

Dimensions in mm

«— 99 —» - 4.4 -
-+ 3,6 |- v 1,3 |- —_—
N, - =
% }
B
. %
d L__i____l
v |
g 3,5 max )
not tinned L_ 4.6
7283887 s ¥ . T 17 R
1,05+| <l 13,5
(2x)
alil dli sl l
L | lle0,7 (3x) »|le05
— - | <—2,h
2,54 2,54
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ40

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tp = 46 °C

Drain current (pulse peak value); Tp = 25 °C

Total power dissipation; Typ = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps =Vgs: Ip=10mA
Zero gate voltage drain current
VDS = VDSmax: VGs = 0; Tj= 25 °C
VDS = VDSmax: VGs = 0; Tj= 125 °C
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Iip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ig=21p;Vgs=0V

Reverse recovery
IF =2 Ip;dlp/dt=100 A/us; Tj = 25 °C
recovery time
recovery charge

Vps
VDGR
*Vgs
Ip
Ipm
Pot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDSs

Igss

Rps on

I
IFRM

VF

Ly

max. 500 V
max. 500 V
max. 20 V
max. 25 A
max. 75 A
max. 75 W
—55to + 150 ©C
max. + 150 °C
= 1,67 K/W
= 75 K/W
> 500 V
2,1to4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 30 Q
< 45 Q
< 25 A
< 75 A
typ. 10V
< 1.3V
typ. 1200 ns
typ. 6 uC

110
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Power MOS transistor

BUZ40

UEVELUFMENI SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Input capacitance at f = 1 MHz

VGgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

VGs=0V:;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=21A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

7283886 H

Fig. 2 Diode characteristics.

Vas Vop

pulse generator

TY

|
L0 .

Fig. 3 Switching time test circuit.

> 1,5 A/V
typ. 2,5 AV

Cis typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 30 ns

ty typ. 70 ns
tdoff typ. 160 ns
tf typ. 100 ns
v, 7283889
%) - Vas
90 —
10 = \\L
-=||=tdon - 14 off
- ~<-ton - - toff
- <~!r — <—tf
Vps
90 b | r—
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ40

80 10 T IpM max a) T TI8us
— z ]
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60 Ip [ AN
() D max \ \ T
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40 1 =N
-
ANEAY 1ms
AN 1
N
20 1017
\ Ny
\l \ d.c.
. 10 L]
0 50 100 150 200 1 10 10 VpsiV) 10
Tmb (°C)
. . m Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve. Tmb = 25 °C; 6 = 0,01.
8
’ T T 7
Ip Vgs (V) |10 D
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/ / 1 51| /
4 - 4
//
// [
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—_ 1
— 2 <] 45— 2 /
= 44—
! s
0 1 T G 0
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0 20 Vpg (V) Vas V)
Fig. 7 Output characteristics, Fig. 8 Typical transfer characteristic
80 us pulse test; Tryp = 25 OC. atVpg=25V.
3
I ]
)
(A) —~ 550
N — V(BR)DSS
2 AN (v) //
500
1 \
\ )
0 450
0 50 100 150 200 -100  -50 0 +50  +100  +150
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Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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Power MOS transistor BUZ4O

DEVELOPMENT SAMPLE DATA

25

a
20 7

15 4
v
10
0,5 .
-100 50 0 +650  +100  +150

T (°c)

Fig. 11 Rpg on (Tj) =ax Rps oN (25 °C).

102
If .
(A)
10 r
I
7
/
/ |
1 | |
0 1 VE (V) 2

Fig. 12 Diode forward current as a function of forward voltage. tp= 80 us; Tj =250(C,

5

9fs
(A/V)

/

0 2

0
Ip (A)

Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj = 25 OC.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ41A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation
Drain-source resistance (on)

Turn-off fall-time

Vpp=30V;Ip=26A;Vgg=10V

Vbs

D

Ptot
Rps ON

t

max.
max.
max.
<

typ.

500 V
45 A
75 W
1,5 Q

100 ns

MECHANICAL DATA
Fig. 1 TO-220AB.

Drain connected to mounting base.

d

¥

7283887 s

L4
28
4
v
3,5 max [}
not tinned . __L_ 4.6
J ]
1,05 . <| 13,5
(2x)

a
)

—»

dlil et

IRIR

i +I<—0,7(3x)
- -

2,54 254

3

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.

1,3 |-

Dimensions in mm

T
[ S—

r

>

9,2

I
|<~ 0,5

-2,4

7283884

T 15,6
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BUZ41A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current {d.c.); Typ =35 °C

Drain current (pulse peak value); Tmp =25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps=Vgs: Ip =10 mA

Zero gate voltage drain current
VDs = Vpsmax; VGs = 0; Tj=25°C
VDS = Vpsmax: VGs = 0; Tj=125°C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Farward current [neak valus)
On-state voltage
Ip=2Ip;Vgs=0V

Reverse recovery

IF =2 Ip; dIF/dt = 100 A/us; Tj = 25 OC

recovery time
recovery charge

Vps
VDGR
tVgs
'p
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGST

Ipss
IDSs

Igss

Rps on

IF
IFRM

VF

Ty

max. 500 V
max. 500 V
max. 20 V
max. 45 A
max. 13 A
max. 75 W
—55 to + 150 °C
max. + 150 ©C
= 1,67 K/W
= 75 K/W
> 500 V
2104 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 1,4
< 1,6 Q
< 45 A
< i3 A
typ. 1,1V
< 16 V
typ. 1200 ns
typ. 6 uC
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Power MOS transistor

BUZ41A

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Qutput capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=26A;Vgg=10V

turn-on times: delay time

> 1,6 A/V
9fs typ. 2,5 A/V

Cis typ. 1600 pF

Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 30 ns

rise time tr typ. 70 ns
turn-off times: delay time tdoff typ. 160 ns
fall time tf typ. 100 ns
<
[
<
[a]
w d
% -— Vi 7283889
< _;\_ (%) ,’L’.\./GS
[72) g Il AYI.X 20 .f_/
E — |
w
7283886 —
s s 10 \ —_
g =
W Fig. 2 Diode characteristics. ~J|=ton = = tdoff -
w =l jefon = < Loff
[a]
- |-t -l |-t
Vg v Vps
Gs DD o0l =
100 Vo
(%)
pulse generator o Vo
- 2 10 ,
!_ 500 _} TUT. =
' n I 500
| Fig. 4 Switching time waveforms,
-0 . .
L T —J VL 7Z83888.1
Fig. 3 Switching time test circuit.
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BUZ41A
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'D max {%
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N
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de.
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Fig. 6 Safe Operating ARea.
Tmb = 25 °C; 5 =0,01.
8
Ip
(A)

5=
| /
—-— JO
-_ — 2
- y 4 45— /
-— % i
4,0
(R 3 )
0 10 20 0 2 4 6 8
Vps (V) Vgs (V)
Fig. 7 Output characteristic, Fig. 8 Typical transfer characteristic
80 us pulse test; Trpp =25 OC. atVpg=25V.
5
‘D A
(A) 550
4
V(BR)DSS
W)
3 L ~ /
\ 4
2 \ 500
1 \
J/
0 450
0 50 100 150 200 -100 —50 0 +50 +100 +150
Tmb (°C) T; (C)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
118

September 1983\ (



Power MOS transistor BUZ41A

DEVELOPMENT SAMPLE DATA

25

20

)
05 —

-100  -50 0 +50  +100  +150
Tj (©°C)

Fig. 11 Rpg oN (Tj) =ax Rpg on (25 °C).
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1
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Fig. 12 Diode forward current as a function of forward voltage. tp = 80 us; Tj=250C,

5

9fs
(A/V)

0
0 2
Ip (A)

Fig. 13 Forward transfer conductance as a function of drain current. Vpg =25 V; Tj=250C.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. it does not necessarily
imply that the device will go into regular production.

BUZ42

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.) 1) max. 4 A
Total power dissipation Piot max. 75 W
Drain-source resistance (on) Rpson < 20 Q
Turn-off fall-time

Vpp=30V;Ip=25A;Vgg=10V tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-220AB.
Drain connected to mounting base.

Dimensions in mm

99 —» > L -
- 3,6 |- ] —
1 =
{} 28 —_—
4
N
. %
| S S |
d '
| + | o
g 3,5 max Loy
not tinned L ss
7283887 s ) j |
1,05 J 4‘ 13,5
(2x) ! |
alii dlll sl ¢
; l-.li<—0,7(3x) |- L—O,S
- . - w20
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ42

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage
Drain current (d.c.); Tppp = 30 °C

Drain current (pulse peak value); Ty, = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;:Ip=1mA
Gate threshold voltage
Vps =Vgs;: Ip =10 mA
Zero gate voltage drain current
VDs = VDSmax: Vas =0; Tj=25°C
VDS = VDSmax: VGs =0; Tj = 125 °C
Gate-source leakage current
VGgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;:Ip=25A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ip=2Ip;Vgs=0V

Reverse recovery
Ip =21p;dlg/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVaGs
Ip
Ipm
Ptot
Tstg

Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDss

lgss

Rps on

max. 500 V
max. 500 V
max. 20V
max. 4 A
max. 12 A
max. 75 W
—-55to + 1560 °C
max. +150 °C
= 1,67 KW
75 K/W
> 500 V
21t04 V
typ. 30V
< 1 mA
< 4 mA
< 100 nA
typ. 1,8
< 20 Q
< 4 A
< 12 A
typ. 1,1V
< 1,5V
typ. 1200 ns
typ. 6 uC
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Power MOS transistor

BUZ42

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS
Forward transfer conductance
Vps=25V;Ip=25A
Input capacitance at f =1 MHz
Vgs=0V;Vpg=25V
Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=25A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

7283886 s

Fig. 2 Diode characteristics.

Vas Voo

pulse generator

I 75001

0

% 7283888.1

Fig. 3 Switching time test circuit.

> 1,6 AV
typ. 2,5 A/V

Cis typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 30 ns

tr typ. 70 ns
tdoff typ. 160 ns
tf typ. 100 ns
Vi 7283889
(%) .. VGs
90 )
10 .
+l|*tdon = = td off
-l =ton = - toff
- <—tr - -t
Vps
90 b | |
VD
(%)
10

Fig. 4 Switching time waveforms.
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BUZ42

80 102 = :
Prot T
w) N\ I I
(A) 1
60 DM max =
10 e \ 3ps
p " ‘\‘ 10 H
1D max N +t
40. N 3 i
NN N o0l
NN N \\ |
1 NN
20 N b
N od]
1004
de.
0 107 LIl
0 50 100 150 200 1 10
Tmp (°C) ) Vostv)
. . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve. Trmb = 25 °C; § = 0,01.
10 _— 8 T
Vs (V)4 Ip
o B X ; (A)
i
&) y i 6 ! 7
=
//I / L
. A [ . / |
V A 55
A AT | ,
7 T
= e T 2 /
- /, | j /
— 4 L5
— )
—_— _
e !
o & 35 o v
0 10 20 Vps (V) 0 2 4 6 8
Vgs (V)
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Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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Power MOS transistor BUZ42
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Fig. 12 Diode forward current as a function of forward voltage. tp =80 us; Tj = 25 °C,
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj = 25 0C.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ43
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in mator control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.) Ip max. 28 A
Total power dissipation Piot max. 78 W
Drain-source resistance (on) Rpson < 45 Q
Turn-off fall-time

Vpp=30V;Iip=21A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

25,4 | -8 3>
d []__v
Q} 4,2
d ' '
16,9
9
7283887 S 38,84 30,1 19,5 v 1.05
! - - —S—
"~} max
N ‘
N I
0 LJ
<10,9 > 1,6-» la—11,8 | 7288853

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ43

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kf2)
Gate-source voltage

Drain current (d.c.); Tmp =25 °C

Drain current (pulse peak value); Typ = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshoid voltage
Vps =Vgs: Ip=10mA
Zero gate voltage drain current
Vs = VDSmax: VGs =0; Tj=25°C
VDS = VDSmax: VGs =0; Tj =126 0C
Gate-source leakage current
VGgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=25A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ip=21lp;Vgs=0V
Reverse recovery
I =2 1Ip; dig/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Pot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGST

Ipss
IDss

IGss

Rps on

max. 500 V
max. 500 V
max. 20 V
max. 28 A
max. 8,0 A
max. 78 W
—55 to + 150 °C
max. + 1560 °C
= 1,6 K/W
35 K/W
> 500 V
21t0d4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
typ. 3Q
< 45 Q
< 28 A
< 80 A
typ. 1,05 V
< 1,3V
typ. 1200 ns
typ. 6,0 uC
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Power MOS transistor

BUZ43

DYNAMIC CHARACTERISTICS
Forward transfer conductance

> 1,6 A/V
Vps=25V;Ip=25A 9fs typ. 2,56 A/V
Input capacitance at f = 1 MHz
VGgs=0V;Vps=25V Cis typ. 1600 pF
Output capacitance at f = 1 MHz
Vgs=0V;Vpg=256V Cos typ. 90 pF
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Crs typ. 30 pF
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=21A;Vgg=10V
turn-on times: delay time tdon typ. 30 ns
rise time tr typ. 70 ns
turn-off times: delay time td off typ. 160 ns
fall time tf typ. 100 ns
<
[
<
[a]
w d
& 7283889
g -
g e (%) Vv
@ 9 - % /%S
2 —— (__J
g 7283886 H —
§ 10 7 . E
g Fig. 2 Diode characteristics. +[|*tdon = <4 off —_
g - l -ton - <— toff
VGS VDD -—\ <—tr | - tf
Vps
100 oo —1 F
pulse generator \/0 Vo
_—— — (%)
!— 50 ©2 -] T.UT.
| | 10
L _ll ° Fig. 4 Switching time waveforms.
Fig. 3 Switching time test circuit.
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BUZ43
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Power MOS transistor BUZ43

DEVELOPMENT SAMPLE DATA
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Fig. 12 Diode forward current as a function of forward voltage. tp = 80 us; Tj =250C,
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj = 25 OC.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BUZ44A

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.) 1) max. 4,8 A
Total power dissipation Piot max. 78 W
Drain-source resistance (on) Rps oN < 1,6 Q
Turn-off fall-time

Vpp=30V;Ip=26A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

25,4 I -8 3>
i
I d Ny
@ar T4
D /\/ 42
| - 4
¢ 16,9 ‘
i
¢ 38,84 30,1 19,5 Y105
7283887 S P ) B ) ::D_} max
s ! g M NS—
10,9 » 1,5*‘ ‘«11,8—» 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ44A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kS2)
Gate-source voltage

Drain current (d.c.); Tmp =25 °C

Drain current (pulse peak value); Trp = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage

esnNeiC Ve

Vps=Vgs:Ip=10mA

Zero gate voltage drain current
VDs = Vpsmax: VGs =0: Tj =25 °C
VDS = VDSmax: VGs = 0; Tj =125 °C

Gate-source leakage current
VGgs=20V;Vps=0V

Drain-source on-state resistance
Vgs=10V;Ip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-siate voitage
IfF=21p;Vgg=0V
Reverse recovery
I =2 Ip;dlg/dt =100 A/us

recovery time
recovery charge

Vps
VDGR
tVgs
D
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDss

Igss

Rps oN

IF
IFRM

VF

Tyr

max. 500 V
max. 500 V
max. 2 vV
max. 48 A
max. 14 A
max. 78 W
—55to + 150 °C
max. + 150 °C
= 1,6 K/W
35 K/W
> 500 V
21t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 1,5 Q
< 48 A
< 14 A
typ. 1,15 V
< 16V
typ. 1200 ns
typ. 6 uC
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Power MOS transistor

BUZ44A

MLV RV LI OMUTH e MM

DYNAMIC CHARACTERISTICS
Forward transfer conductance
Vps=25V;Ip=25A
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Output capacitance at f =1 MHz
Vgs=0V;Vpg=25V
Feedback capacitance at f = 1 MHz
VGs=0V;Vps=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=26A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

7283886 H

Fig. 2 Diode characteristics.

Vas VoD

pulse generator

r-—

505 ]

Fig. 3 Switching time test circuit.

> 1,5
9fs typ. 2,5
Cis typ. 1600
Cos typ. 90
Crs typ. 30
tdon typ. ‘ 30
tr typ. 70
td off typ. 160
tf typ. 100
v; 7283889
(%) . Vas
90 7
10 N
||+ tdon = < tdoff
- <ton - - toff
- -t — - tf
Vps
90 . | —
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Fig. 4 Switching time waveforms.
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BUZ44A
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Power MOS transistor BUZ44A
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ45
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.) Ip max. 9,6 A
Total power dissipation; Ty = 26 °C Piot max. 125 W
Drain-source resistance (on) RpsoN < 0,6 Q
Turn-off fall-time

Vpp=30V;Ip=28A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

25,4 ] 4-5,3»[
d \
@— 4,2
4 [
I
. (
16,9
’ 38,84 30,1 195 V108
7283887 s . - - ::——-’ max
S ! o] S N
$ .
: LJ
«10,9 1,6 la11,8 I 7288859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ45

RATINGS

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

Drain-source voltage Vps max. 500 V
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 500 V
Gate-source voltage tVgs max. 2 v
Drain current (d.c.); Tmp =25 °C Ip max. 96 A
Drain current (pulse peak value); Typ = 25 °C Ipm max. 28 A
Total power dissipation; Tpp = 25 ©C Piot max. 125 W
Storage temperature Tstg —55to + 150 °C
Junction temperature Tj max. + 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb = 1,0 K/W
From junction to ambient Rthj-a 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS > 500 V
Gate threshold voltage
— Vps =Vgs: Ip=10mA VGsT typ. 21 tog \\;
E Zero gate voltage drain current
= VDS = VDSmax: VGs =0: Tj =25 9C Ipss < 1 mA
VDS = VDSmax: VGs = 0: Tj=125°C Ipss < 4 mA
Gate-source leakage current
VGgs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance
Vgs=10 V;IDt=5A Rps on ZD. 065'2 g
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 96 A
Forward current (peak value) IERM < 28 A
On-state voltage
IF=2lD;\gGs=OV VE t<yp. :::7; \\;
Reverse recovery
I =2Ip;dig/dt =100 A/us
recovery time ter typ. 1200 ns
recovery charge Qg typ. 12 uC
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Power MOS transistor

BUZ45

ML VLLUTN VLIV OMVE ke MM

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=5A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=28A;Vgg=10V

turn-on times: delay time
rise time

> 2,7 AV
typ. 5 A/V
typ. 3500 pF
typ. 200 pF
typ. 100 pF

tdon typ. 50 ns

turn-off times: delay time

fall time

7283886 H

Fig. 2 Diode characteristics.

pulse generator
ETY

e
|
.

o

7L 7286858

Fig. 3 Switching time test circuit.

tr typ. 100 ns

t4d off typ. 450
tf typ. 100
Vi 7283889
(%) . Vas
90 — 7
10 N
||+ tdon - < d off
-l -ton = - toff
- <—!,. — 4—(7
Vbs
90 . | —
VD
(%)

Fig. 4 Switching time waveforms.

ns
ns
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BUZ45

160 102 ==as: :
Prot HH T
(W) :2) 1DM max to=
120 F—N ! il
0 1D max N [N 10|
N N 100
80 Y
\ \ \\ \\ T
N . N L\ N 1ms|
o N
N .‘fi’f
o o i
0 100 1 10 2 10°
Tmb (°C) Vps (V)
. . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve. Teb = 25 °C; 5 = 0,01.
* AP v *
Ip GS 1
(A) / i o - o /
L1 | (A) ]
12 / i
Ny o
. /4 1 //
! :
i 4 lI
= ts1— /
= /4 1 4
0 L 0
0 10 20 Vps (V)
os 0 Vas (V)
Fig. 7 Output characteristic, Fig. 8 Typical transfer characteristic
80 us pulse test; Tmp = 25 °C. Vps =25 V; 80 us pulse test; Tj = 25 OC.
10
._.\‘
| 550
(R) V(BR)DSS 7
V) 7
A
5 \ yd
N
\\ 500
\ L/
\ /
\ t
0 450
(] 100 200 -100 50 0 +50  +100  +150
Tmb (°C) Tj (°c)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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Power MOS transistor BUZ45

DUECVELUNrVIiCIN G OANIFLE UATA

25

a

20 /,

//
15
//
vV
1,0
P
-
05
-100 ~50 0 +50 +100 +150
Tj (°c)

Fig. 11 Rps on (Tj) =a x Rpg oN (25 °C).

10?
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(A)

~~~

7 —

4 —

/ ——

[ —
1
0
VE (V)
Fig. 12 Diode forward current as a function of forward voltage. tp= 80 us; Tj=25 oC.
8
9fs
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4 / /
/
, 1L/
0
0 5 10 15
1p (A)
Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; T = 25 °C.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ45A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Tpyp = 25 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=28A;Vgg=10V

Vps max. 500 V
max. 83 A
Piot max. 125 W

Rpson < 08 Q

typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

25,4

d 16,9

9

38,84 30,1

7283887 s

Dimensions in mm

4—8,3->
R
4,2
A

1’5_’ 4—11,8—’ 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ45A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tmp =25 °C

Drain current (pulse peak value); Tryp = 256 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS

Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V:ip=1mA

Gate threshold voltage
Vps=Vgs:Ip=10mA

Zero gate voltage drain current
Vps = Vpsmax: VGs =0; Tj =25 °C
VDS = VDsmax; VGs = 0; Tj=125°C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=56A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V

Reverse recovery
Ig =2 1p;dig/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
b
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
Ipss

Igss

Rps on

trr

max. 500
max. 500
max.. 20
max. 8,3
max. 24
max. 125
—55 to + 150
max. + 150
= 1,0
= 35
> 500
. 21t04
typ. 3
< 1
< 4
< 100
typ. 0,7
< 0,8
< 8,3
< 24
typ. 1,3
< 1,6
typ. 1200
typ. 12

=S>»>» <<

oc

K/W
KW

<<

mA
mA

nA

folo]

>

»

<<

ucC
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Power MOS transistor BUZ45A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 27 AV

Vps=25V;ip=5A 9fs typ. 5 ANV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 3500 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 200 pF
Feedback capacitance at f = 1 MHz

Vgs=0V:Vpg=25V Crs typ. 100 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=28A;Vgg=10V

turn-on times: delay time tdon typ. 50 ns
rise time ty typ. 100 ns
turn-off times: delay time tdoff typ. 450 ns
fall time tf typ. 100 ns
d v; 7283889
== (%) ..V
_,1\_ . ALY
s = —
-
7283886 H 10 o N
“i|*tdon = < tdoff
Fig. 2 Diode characteristics. -l j=ton = = toff
-l |-t | -t
Vg v Vbs
S DD ol [0
[l]w Q v,
(%)
—o0 Vo
10

TUT. — /

Fig. 4 Switching time waveforms.

L R —] % 72388058

Fig. 3 Switching time test circuit.
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BUZ45A

160 10? FELTHE A
Pur o L i
(A) DM max tp=
120 N T e
o || o N
= \Y
80 ~ ] “I“
N e
N
\ 1 h §\\\A N 1 ms
o N i
N\ 1004
0 il
0 100 1 10 2 10°
Tmb (°C) Vps (V)
Fig. 5 Power derating curve. Fig. 6 Safe Operating ARea.
9 9 Temb = 25 9C; 6 = 0,01.
16 — — 15
2010 7 Vgg (V)
:2) %// - ' /
6,5 e (A)
12 Y ARP = /
L 6 10
s / L /
- s /
— [ — 5
= s <
= :ZF 05— /
- 1
o 0
o 10 20 Vpg (V) ] Vs (VI
Fig. 7 Output characteristic, Fig. 8 Typical transfer characteristic
80 us pulse test; Ty = 25 OC. Vps =25 V; 80 us pulse test; Tj = 25 °C.
10
o
A
( )B m— 850
N v
N (BR)DSS i
)
N 4
6
N -
N
4 \ 500
\ /
2 | //
| \ )4
0 450 L
0 50 100 150 200 -100  -50 0 +50  +100  +150
Tmb {9C) T} (°C)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
148 September 1983



Power MOS transistor BUZ45A
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Fig. 11 Rpg oN (Tj) =a x Rpg on (25 °C).
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; T; = 25 0C.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made ilable for luati It does not ily
imply that the device will go into regular production.

BUZ45B

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Tpyp, = 25 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=29A;Vgs=10V

Vps max. 500 V
Ip max. 10 A
PtOt max. 1256 W

RpsoNn < 05 Q

tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.

Drain connected to mounting bas

Dimensions in mm

25,4 -«8,3>

d v

& 2

| - / [}

d 16,9
9“@ 38,84 30,1 195 Y405
7283887 s ° - ::"_f n';ux
S ! [¢] A —

«10,9 »

16> l«—11,8 —»| 7288850

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ45B

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current {d.c.); Typp =35 °C

Drain current (pulse peak value); Tryp = 25 °C

Total power dissipation; T = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:Ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current
VDs = VDsmax: Vas =0; Tj=259C
Vps = VDSmax: VGs = 0; Tj=125 oC
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=5A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=2I1p;Vgg=0V

Reverse recovery
Ig =2 1lp;dig/dt= 100 A/ps
recovery time
recovery charge

Vps
VDGR
tVGs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rthj-a

V(BR)DSS

VGsT

IDss
Ipss

lgss

Rps on

IFRM

VF

max. 500
max. 500
max. 20
max. 10
max. 30
max. 125
—55 to + 150
max. + 150
1,0

35

> 500
21t04

typ. 3
< 1
< 4
< 100
< 0,5
< 10
< 30
typ. 1,3
< 1,7
typ. 1200
typ. 12

gE>><<<

K/W
KW

<<

mA
mA

nA

<< >» >

ns
uC
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Power MOS transistor

BUZ45B

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;ip=5A

Input capacitance at f = 1 MHz
Vgs=0V;:;Vpgs=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=29A;Vgg=10V

turn-on times: delay time

> 2,7 AV
9 typ. 5 AV

Cis typ. 3500 pF
Cos typ. 200 pF

Crs typ. 100 pF

tdon typ. 50 ns

rise time tr typ. 100 ns
turn-off times: delay time tdoff typ. 450 ns
fall time tf typ. 100 ns
<
[
- a
w i |
g 1 v, 7283889
9 ‘* (%) LV,
3 - % —rim 8
E 7283886 s (
w ——
E 10 N\ —
S . . - =
§ Fig. 2 Diode characteristics. w|i=tgon =] = tgofr -_—
w | |=ton - - Loff
o
Vas Vop - |-t | |-t
Vps
0o 90— —
puise generator oV, Vo
- (%)
,r 5"9_! TUT.
| 10
L o e
. ,L 1286858 Fig. 4 Switching time waveforms.
Fig. 3 Switching time test circuit.
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BUZ45B
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Power MOS transistor

BUZ45B

DEVELOPMENT SAMPLE DATA

25
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20
/
5 Vi
4
/
7
1,0
pd
P
05
-100 -50 [} +50 +100 +150
Tj (°c)

Fig. 11 Rps oN (Tj) =a x Rps on (25 °C).
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Fig. 12 Diode forward current as a function of forward voltage. tp= 80 us; Tj =250C,
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; T; = 25 °C,
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples BUZ4SC
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 450 V
Drain current (d.c.) Ip max. 10 A
Total power dissipation; Tmyp = 25 °C Ptot max. 125 W
Drain-source resistance (on) Rpson < 05 Q
Turn-off fall-time

Vpp=30V;Ip=298A;Vgs=10V t¢ typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

25,4 . -8,3> =
d N =
@’ /l/ 4,2
! 4
16,8
d
38,84 3011 19,5 _Yai55
9 - - - ———
j max
7283887 s ' '
“Napy/*
N !
- LJ
-10,9 > 1,6 > l«—11,8 =l 7283885,
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ45C J L

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Typ = 35 °C

Drain current (pulse peak value); T,p = 25 °C

Total power dissipation; Tryp = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current

VDs = Vbsmax: VGs = 0; Tj = 25 °C
VDS = VDSmax: VGs =0 1J; =1250C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=5A

Diode characteristics

Tmb = 25 OC unless otherwise specified

Forward current

Forward current (peak value)

On-state voltage
IF=2xIp;Vgs=0V

Reverse recovery
Ip =2xIp;dig/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDsSs
Ipss

lGss

Rps on

IF
IFRM

VE

trr

max. 450
max. 450
max. 20
max. 10
max. 30
max. 125
—55 to + 150
max. + 150
= 1,0
35

> 450
21to4

typ. 3
< 1
< 4
< 100
< 0,5
< 10
< 30
typ. 13
< 1,7
typ. 1200
typ. 12

K/W
K/wW

<<

mA
mA

nA

<< >» >

ns
uC
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Power MOS transistor

BUZ45C

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=16 A

Input capacitance at f = 1 MHz
VGg=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V:Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgs=10V
turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

i |

]
.}\.
9 “pr

1
-

7283886 s

Fig. 2 Diode characteristics.

Vas Voo

pulse generator

TY

0

% 7286858

Fig. 3 Switching time test circuit.

> 2,7 AV
dfs typ. 4,0 A/V
Cis typ. 3500 pF
Cos typ. 200 pF
Crs typ. 100 pF
tdon typ. 50 ns
tr typ. 100 ns
tdoff typ. 450 ns
tf typ. 100 ns
Vi 7283889
(%) . Vgs
920 ~ 7
10 - N
1= tdon - - tdoff
-l j=ton = = toff
- <-tr — 4—1{
Vps
90 |-
VO
(%)
10

Fig. 4 Switching time waveforms,
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BUZ45C
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DEVELOPMENT SAMPLE DATA

This information is derived from development sampies
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ46

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.) Ip max. 4,2 A
Total power dissipation Ptot max. 78 W
Drain-source resistance (on) Rpson < 2,0 Q
Turn-off fall-time
Vpp=30V;Ip=25A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.
Drain connected to mounting base.
25,4 -«8,3>
¥
$ 4,2
x , 1
d 16,9
¢ 38,84 30,1 19,5 V105
7283887 s ) - Z:j max
s ' I
<«10,9 > 16! la-11,8 ! 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ46

RATINGS

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

Drain-source voltage Vps max. 500 Vv
Drain-gate voltage (RGg = 20 kS2) VDGR max. 500 V
Gate-source voltage tVgs max. 20V
Drain current (d.c.); Tmp =26 °C Ip max. 42 A
Drain current (pulse peak value); Tp =25 °C Ipm max. 12 A
Total power dissipation Piot max. 78 W
Storage temperature Tstg —55to + 160 °C
Junction temperature Tj max. +150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb 1,6 KW
From junction to ambient Rth j-a = 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:ip=1mA V(BR)DSS > 500 V
Ga;t,e thr:s\l;old.\;olt:ge 21t04 V
- DS = VGs: Ip=10mA VGsT typ. 3V
E Zero gate voltage drain current
= VDs = VDpSmax: VGs =0: Tj =25 °C Ipss < 1 mA
VDS = VDSmax: VGs =0; Tj =125 °C lpss < 4 mA
Gate-source leakage current
VGs=20V;Vpg=0V IGss < 100 nA
Drain-source on-state resistance typ. 18 Q
VGgs=10V;Ip=25A RpsoN < 2:0 Q
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 42 A
Forward current (peak value) lepn < 12 A
On-state voltage
IF =2 Ip: Vas =0V VE & ::1 v
Reverse recovery
Ig =2 Ip;dlg/dt=100 A/us
recovery time ter typ. 1200 ns
recovery charge Qs typ. 6,0 uC
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Power MOS transistor

BUZ46

DYNAMIC CHARACTERISTICS

Forward transfer conductance

> 1,5 AV
Vps=25V;Ip=25A 9fs typ. 2,5 A/V
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cis typ. 1600 pF
Output capacitance at f = 1 MHz
Vgs=0V;Vps=256V Cos typ. 90 pF
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Crs typ. 30 pF
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=25A;Vgg=10V
turn-on times: delay time tdon typ. 30 ns
rise time ty typ. 70 ns
turn-off times: delay time tdoff typ. 160 ns
fall time tf typ. 100 ns
2
<
S d v; 7283889
-
a. -=1 (%) L.V
§ ) ,{\ ) % AL
m g l.rl r—J
- i
E 7283886 10 N —
z ’ =
9 ||+ tdon g <= td off E
u>.) Fig. 2 Diode characteristics. =l j=ton = - toff —
g - |-t —| |-t
Vas Vop Vps
90—}
100 Vo
pulse generator o (%)
!— s0a | )TuT. 10 7
! soq Fig. 4 Switching time waveforms.
O
L = e
Fig. 3 Switching time test circuit.
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BUZ46
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Power MOS transistor BUZ46
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Fig. 13 Forward transfer conductance as a function of drain current. Vpg = 25 V; Tj = 25 oC,
September 1983 165






DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ50A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=20A;Vgg=10V

Vps max. 1000 V
Ip max. 25 A
PtOt max. 75 W
Rpson < 50 Q
tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-220AB.
Drain connected to mounting base.

Dimensions in mm

<+— 99 —» aa—
- 3,6 |= ' 13- - —
28 b b -
d 5 -
D5 :
¥ 7 4
] ll i : | T 15,6
|
7283887 s | |
L— -__J| La 9,2
! !
3,5 max B [)
not tinned | | Nl |1 4,6
11/ 4
1,05»!| |« \ 13,5
(| (2x)
\ i { gm d||| s|i J
top view —»‘4—0,7(3)() > l<—0,5
— - - -2.4
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ50A J L

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage

Drain current (d.c.); Typ =30 °C

Drain current (pulse peak value); Ty = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS

Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;ip=1mA

Gate threshold voltage
Vps=Vgs:Ip=10mA

Zero gate voltage drain current
VDS = VDSmax: Vgs = 0; Tj =25 °C
VDS = VDsmax: VGs =0; Tj =125 °C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=15A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V

Reverse recovery
Ig =2 1p;dlg/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
+*VGs
Ip
ibm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDSs
IDss

IGss

Rps oN

IFRM

VF

ter

max. 1000 V
max. 1000 V
max. 20V
max. 25 A
max. 75 A
max. 75 W
—55 to + 150 °C
max. + 150 ©C
= 1,67 K/W
= 75 K/W
> 1000 VvV
21to4 V

typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 50
< 25 A
< 75 A
typ. 1,05 Vv
< 1.3V
typ. 2500 ns
typ. 250 uC
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Power MOS transistor BUZ50A

DEVELUPMENI SAMPLE DAILA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 0,7 A/V

Vps=25V;Ip=15A Ofs typ. 1.5 A/V
input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 1600 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 90 pF
Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Crs typ. 30 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=20A;Vgg=10V

turn-on times: delay time tdon typ. 40 ns

rise time tr typ. 70 ns
turn-off times: delay time tdoff typ. 200 ns

fall time tf typ. 100 ns

d
"'i v, 7283889
4
g 4 (%) . VGs
I 90 7
7283886 s
10 v .
Fig. 2 Diode characteristics. I R ~tgoff
-l |=tn = = Loff
-] -—tr — -t
v v,
Gs DD Vbs
ﬂ 90 —} —
100
VO
pulse generator oV, (%)
!— 508 _! T.UT. 10

| -
L O
l_._._. ) y,I,y 7283888.1

Fig. 3 Switching time test circuit.
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Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA
This information is\derived from development samples BUZsOB

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 1000 V
Drain current (d.c.) Ip max. 20 A
Total power dissipation Piot max. 75 W
Drain-source resistance (on) Rpson < 8 Q
Turn-off fall-time

Vpp=30V;Ip=17A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

-« 99 —» - L4 - —
> 3,6 |- 1,3+ |- —
. | ' =
JoE=I- '
9 L .
7283887 s _i ' | : T 15,6
| | 1
1 |
L__.___.t ] 9,2
t - wl_
3,5 max A
not tinned | | ||| || 4.6
¥ ! v
1,05 »| |« \ 13,5
(2x) I
top view 9yfdllf s l
->'<—0,7(3x) | le-0,5
e - e -2.4
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
m
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BUZ50B

RATINGS

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

Drain-source voltage Vps max. 1000 V
Drain-gate voltage (Rgg = 20 k2) VDGR max. 1000 V
Gate-source voltage tVGs max. 20V
Drain current (d.c.); Tmp =30 °C Ip max. 20 A
Drain current (pulse peak value); Tryp = 25 °C Ipm max. 6,0 A
Total power dissipation Piot max. 7B W
Storage temperature Tstg —55to + 150 °C
Junction temperature T max. + 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb 1,67 K/W
From junction to ambient Rth j-a = 75 KW
STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS - 1000 V
Ga\t/e thn':sCold.\;olt:g:O A v 21t04 V
— DS= VGS: D m, GST typ. 3V
— Zero gate voltage drain current
= Vps = VDSmax: VGs = 0; Tj = 25 °C Ipss < 1 mA
VDS = VDSmax: VGs =0; Tj =125 °C Ipss < 4 mA
Gate-source leakage current
VGgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=15A Rps ON < 8 Q
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current Ig < 2 A
Forward current (peak value) IFRM < 6 A
GCii-siate voitage
- X - typ. 1,056 vV
IF=21p;Vgs=0V VE < 13V
Reverse recovery
Ig=2I1p;dlg/dt =100 A/us
recovery time ter typ. 2000 ns
recovery charge Qg typ. 15 uC
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Power MOS transistor

BUZ50B

DEVELOPMENT SAMPLE DATA

Vps=25V;ip=15A
Vgs=0V;Vpg=25V
VGgs=0V;Vpg=25V

Vgs=0V;Vpg=25V

DYNAMIC CHARACTERISTICS
Forward transfer conductance

Input capacitance at f = 1 MHz
QOutput capacitance at f = 1 MHz
Feedback capacitance at f = 1 MHz

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=17A;Vgg=10V
turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

b |
1

.}\.

9 “r

7283886 s

Fig. 2 Diode characteristics.

Vas Vbp

pulse generator

-

500 |

108

T.U.T.

Fig. 3 Switching time test circuit.

‘
| .
I._. - — - —J % 7283888.1

> 0,7 A/V
9fs typ. 1,5 A/V

Cis typ. 1600 pF
Cos typ. 90 pF

Crg typ. 30 pF

tdon typ. 40 ns

tr typ. 70 ns
tdoff typ. 200 ns
tf typ. 100 ns
Vi 7283889
(%) .. VGs
90 7
10 N
—+l1=tdon - - tgoff
-l j=ton = < toff
- |-t — - tf
Vps
90—
VO
(%)
10

Fig. 4 Switching time waveforms.

September 1983

173



BUZS0R

80
Ptot

w) N

60

40

20

0

0 50 100 150 200
Tmb (°C)
Fig. 5 Power derating curve.
2 \\
N
Ip \
(A) \\
N

\
\
0 |

0o 100 200
Tmb (OC)

‘i

Fig. 7 Drain current as a function
of mounting base temperature.

25

a
20 /,
15 /

V
/
7
10
P
A

05

-100 -50 0 +50 +100 +150

Tj (©c)

Fig. 9 Rps oN (Tj) =a x Rpg on (25 °C).

'DMma)’(Il tp=
mun 24
) T N N 10
(A) 1Dma N1 TN
N 5
N
. NN \‘ \\ N 100
S
SN
AN
NN Y 1ms
N \\
\§: 10
10" 100
d.c.
10
1 10°
10 0 Vps (V)
Fig. 6 Safe Operating ARea.
Tmb =25 °C; 6 =0,01.
A
1100
V(BR)DSS
v) /
/
)4
1000
|/
/
)4
900
-100 ~50 0 +60  +100  +150

Tj (°C)
Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.

174 September 1983} (



DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ53A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Typ = 25 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=20A;Vgg=10V

Vps max. 1000 V
Ip max. 26 A
Ptot max. 78 W
Rpson < 50 Q
tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

16,9

38,84 30,1

g 3 -

7283887 s

Dimensions in mm

19,5

4-8'3->
.+
4,2
)

1,6 > le—11,8 —| 72850858

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ53A

RATINGS

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

Drain-source voltage Vps max. 1000 V
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 1000 V
Gate-source voltage tVags max. 20 V
Drain current (d.c.); Tjp =25 °C Ip max. 26 A
Drain current (pulse peak value); Ty = 25 ©C Ipm max. 75 A
Total power dissipation Ptot max. 78 W
Storage temperature Tstg —55 to + 1560 ©C
Junction temperature T max. + 150 °C

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base Rthjmb = 1,6 K/W
From junction to ambient Rth j-a = 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS > 1000 V
Ga\t/e thr:sSold.\:oltfgro R v 21t04 V
DS GS/'D=1Um GST typ. 3V
Zero gate voltage drain current
Vps = VpSmax: Vgs = 0; Tj =250C IDss < 1 mA
VDps = VDSmax: VGgs =0; Tj=125 oC ' Ipss < 4 mA
Gate-source leakage current
VGgs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=15A Rps ON < 5 Q
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current Ig < 26 A
Forward current (peak value) IERM < 75 A
On-state voltage
_ . _ typ. 1,05 V
IF=21p;Vgg=0V VF < 13V
Reverse recovery
I =2Ip;dlg/dt =100 A/us
recovery time ter typ. 2000 ns
recovery charge Qg typ. 15 uC
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Power MOS transistor

BUZ53A

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=16A

Input capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Output capacitance at f =1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f =1 MHz
Vgs=0V;:Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=20A;Vgs=10V
turn-on times: delay time

> 0,7 A/V
typ. 1,5 AV

Cig typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 40 ns

rise time tr typ. 70 ns
turn-off times: delay time tdoff typ. 200 ns
fall time tf typ. 100 ns
<
-
<
o d
w
] -—q v 7283889
2 : |
Pax (%) . Vas
3 ! ' 90 7
e I 7
5 7283886 s L —
: o SV =
S ” =
w Fig. 2 Diode characteristics. =||*tdon - - tqoff —
> t t
w - -—‘on - - Loff
[a]
VGS VDD — <—tr — -ty
- [
100 90
VO
pulse generator oV (%)
r 509 —"l TUT.
I 10
L ° ~
e % 7283888.1 Fig. 4 Switching time waveforms.
Fig. 3 Switching time test circuit.
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BUZ53A
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ54

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Typ = 256 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=25A;Vgg=10V

Vps max. 1000 V
Ip max. 53 A
Piot max. 1256 W
Rpson < 20 Q
tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

e 38,84 30,1

7283887 s

<10,9 -

Dimensions in mm

<—3y3->
v
4,2
- '
19,5 Y105
jmux
\.
16-> 4_11’8_. 7286859

y

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ54

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kS2)
Gate-source voltage

Drain current (d.c.); Tmp =25 °C

Drain current (pulse peak value); Ty = 25 ©C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA

Zero gate voltage drain current

Vps = VpSmax: Vgs =0: Tj=25°C
VDS = VDSmax: VGs =0: Tj=1256°C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
VGgs=10V;Ip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgg=0V

Reverse recovery
IF =21p;dlg/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
b
Ipm
Ptot
Tstq
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDSS

lGgss

Rps oN

I
IFRM

VE

Yrr

max. 1000 V
max. 1000 V
max. 20 Vv
max. 53 A
max. 15 A
max. 125 W
—55to + 150 ©C
max. +150 °C
1,0 K/W
35 K/W
> 1000 V
2,1t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 2Q
< 53 A
< 15 A
typ. 1,15 V
< 14V
typ. 2000 ns
typ. 30 uC
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Power MOS transistor

BUZ54

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Inpui capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=265A;Vgg=10V

turn-on times: delay time

> 1,4 AV
typ. 2,0 AV

Cis typ. 3500 pF
Cos typ. 200 pF

Crs typ. 100 pF

tdon typ. 60 ns

rise time ty typ. 140 ns
turn-off times: delay time tdoff typ. 500 ns
fall time t typ. 100 ns
<
=
<
Q
w d v 7283889
: 1
5 ! L A
7] s N ~
£ i \
5 _—
g 7283886 s 10 7 N —
o -
3 ~||*1ldon = < td off —
g Fig. 2 Diode characteristics. -l -ton - - Yot -—
g - |-t - |-t
v, % Vps
GS DD ol il
f]w Q Vo
(%)
pulse generator o Vo
.[_ s00 | TUT. 10
i Fig. 4 Switching time waveforms.
L o
T/ —J % 7286858
Fig. 3 Switching time test circuit.
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BUZ54

160
Ptot
w)
120 A
80 \
® N
o L
0 100 200
Tmb (9C)
Fig. 5 Power derating curve.
6
R X\
N

- \\
\
2 A
0
0 50 100 150 200
Tmb (°C)
Fig. 7 Drain current as a function
of mounting base temperature.
25
a
20 4
7
4
15 ] 4
74
10
05
-100 -50 0 460 +100  +150
T (°c)

Fig. 9 Rps on (Tj) =ax Rpg oN (25 °C).

107
Ip
(A)
T DM max tp="TTT]
10 ! N i N e
F—F—1D max 10
AN il
AV N\ %
N\ 100
N
: NN
NEX Ppoesss
AVWAY I
N\ |
N T
N\ 10"““'“
100
10 N d.c. L
1 10 107 10° 10¢
Vps (V)
Fig. 6 Safe Operating ARea.
Tmb =259°C; 8 =0,01.
A
1100
V(BRIDSS s
V) 4
va
1000
/
)4
900
-100 -850 0 +60  +100  +150
T} (°c)

Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.

182

September 1983



DEVELOPMENT SAMPLE DATA

This information is derived from development samples

made available for

It does not

ily

imply that the device will go into regular production.

BUZ54A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 1000 V
Drain current (d.c.) Ip max. 46 A
Total power dissipation; Typ = 25 °C Piot max. 126 W
Drain-source resistance (on) Rpson < 26 Q
Turn-off fall-time
Vpp=30V;Ip=24A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.
Drain connected to mounting base.
25,4 4-873”
v
& 4,2
i 4

. 38,84 30,

7283887 s

16,9

<10,9»

19,5

1,6 >

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.

Il
32
ao
x o

A

< 11,8 —»| 7288859
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BUZ54A

RATINGS

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

Drain-source voltage Vps max. 1000 V
Drain-gate voltage (Rgg = 20 k§2) VDGR max. 1000 V
Gate-source voltage tVgs max. 2V
Drain current (d.c.); Tpp =25 °C Ip max. 46 A
Drain current (pulse peak value); Ty, = 25 °C Ipm max. 13 A
Total power dissipation Piot max. 1256 W
Storage temperature Tstg —55t0 + 150 °C
Junction temperature Tj max. + 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rthjmb = 1,0 K/W
From junction to ambient Rthj-a 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 9C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS = 1000 V
Gate threshold voltage
- Vps =Vgs: Ip =10 mA VGsT typ. 21 tog x
E Zero gate voltage drain current
= VDs = VDsmax: VGs =0; Tj=25°C Ipss < 1 mA
VDS = VDSmax: VGs =0: Tj = 125 °C Ipss < 4 mA
Gate-source leakage current
Vgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=25A Rps ON < 26 Q
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current IF < 46 A
Forward current (peak value) IERM < 13 A
On-state voitage
iF=2ID;3gs=0V VE s 1'11'3 x
Reverse recoverh
lg =2 I1p; dIp/dt=100 A/us
recovery time trr typ. 2000 ns
recovery charge Qg typ. 30 uC
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Power MOS transistor

BUZ54A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Iip=25A

Input capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
VGgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=24A;Vgs=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

7283886 s

Fig. 2 Diode characteristics.

Ves Vop
108
pulse generator o Vo
- 01
f_ 509 | TUT.
L0
i 7 7286858

Fig. 3 Switching time test circuit.

td on

td off
tf

(%) L.
920 f

o —

\/
—_
»

AV
typ. 2,0 AV

typ. 3500 pF
typ. 200 pF
typ. 100 pF
typ. 60 ns
typ. 140 ns
typ. 500 ns
typ. 100 ns

7283889

-

—-

-~ 1d off
- Toff

-t

Vps
=

Fig. 4 Switching time waveforms.
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BUZ54A
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Fig. 9 Rps onN (Tj) =ax Rpg on (25 °C).

+50 +100  +150

T (°C)

10?
Ip
(A)
1DM max tp=
LY== Suasis S -
TETT = 10
1D max < N
A N
\ 100
N \ N
1 e
R 1ms
{7y 10
Ny 100
10" \ d.c.
1 10 0? 10°
Vps (V)
Fig. 6 Safe Operating ARea.
Tmb=259C; 5 =0,01.
V.
1100
V(BR)DSS
v) /
1000
)4
900
-100 —50 450 +100  +150

Tj (©c)

Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BU260
made available for evaluation. it does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 400 V
Drain current (d.c.); Tmp =35 °C Ip max. 55 A
Total power dissipation; Tmyp = 25 °C Ptot max. 75 W
Drain-source resistance (on) Rpson < 1Q
Turn-off fall-time

Vpp=30V;Ip=27A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

«— 99 —» - L4 - —
-+ 3,6 |- ‘ 1,3 |- E
4 28 : -
d Rehe
o
g : !
7283887 s L r”"J
v |
3,5 max A
not tinned 1l 46
' A
1,05+ 135
(2x) ‘
9 S v
top view »llle07(3x) +|le05
a5 256 Rt
154 2,
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ60

RATINGS

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

Drain-source voltage Vps max. 400 V
Drain-gate voltage (Rgg = 20 k2) VDGR max. 400 V
Gate-source voltage tVags max. 20 V
Drain current (d.c.); Tjp =35 °C Ip max. 55 A
Drain current (pulse peak value); Ty = 25 ©C Ipm max. 16 A
Total power dissipation Ptot max. 75 W
Storage temperature Tstq —55to + 150 ©C
Junction temperature Tj max. +150 ©°C

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rthjmb = 1,67 K/W
From junction to ambient Rth j-a = 75 K/W

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage

Gate threshold voltage
= = 2,1t04 V

Vps=Vgs: Ip=10mA VGsT typ. 3V
Zero gate voltage drain current

VDS = VDSmaxi Vs =0; Tj =25 °C 'Dss < 1 mA

VDS = VDSmax: VGs =0; Tj =125 °C IDSS < 4 mA
Gate-source leakage current

Vgs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance

VGgs=10V;Ip=25A Rps on < 1,0 Q

Diode characteristics
Tmb = 25 OC unless otherwise specified

Forward current Ig < 55 A
Forward current (peak value) IERM < 16 A
On-state voitage
typ. 1,15 V

lIg=21p;Vgg=0V VE <yp 16 V
Reverse recovery

Ig =2 Ip; dig/dt=100 A/us

recovery time tr typ. 1000 ns

recovery charge Qg typ. 5 uC
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Power MOS transistor

BUZ60

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;ip=2,7A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

©
i
1
Nt
S SN
ot

7283886 s

Fig. 2 Diode characteristics.

Vas Voo

pulse generator

[ "s0a !

.

i
l__ e J,y 7283888.1

Fig. 3 Switching time test circuit.

> 1,7 AV
9fs typ. 2,5 AV
Cis typ. 1600 pF
Cos typ. 90 pF
Crg typ. 30 pF
tdon typP. 30 ns
tr typ. 70 ns
td off typ. 160 ns
tf typ. 100 ns
Vi 7283889
(%) . Vas
90 = 7
10 7 2, 0
“-l=ton = < td off
! ~ton - - Toff
- |-ty |-ty
Vos
90l —
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ60
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Fig. 9 Rps oN (Tj) =a x Rpg oN (25 °C).
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZGOB
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 400 V
Drain current (d.c.); Tp = 35 °C Ip max. 4,5 A
Total power dissipation; Ty, = 25 °C Piot max. 75 W
Drain-source resistance (on) RpsoN < 1,6
Turn-off fall-time

Vpp=30V;Ip=26A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

' —
-+ 3,6 |- ' 1,3+ |- —_—
| 2,8 - —
d CEx _
. 1 ! T 15,6
| |
7283887 s ____} L_} 8.2 l
+ L
3,5 max [}
not tinned 4,6
nned . V
1,05 _>l 13,5
(2x)
top view - i<—0,7(3x) »|le05
—>| 4+ - - - 2,4
2,54 2,54
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ60B

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage
Drain current (d.c.); Tp =35°C

Drain current (pulse peak value); Tpp = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps =Vgs: Ip=10mA

Zero gate voltage drain current
VDS = VDsmax: Vs =0; Tj =25 °C

VDS = VDSmax: Vgs =0; Tj=125 oC

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgg=0V

Reverse recovery
I =21p;dlg/dt=100 A/us
recovery time
recovery charge

Vbs
VDGR
*Vgs
Ip
Ipm
Ptot

Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDss

lgss

Rps on

IF
IFRM

VF

Qs

max. 400 V
max. 400 V
max. 20 V
max. 45 A
max. 13 A
max. 75 W
—55to + 150 °C
max. + 150 ©C
= 1,67 K/W
= 75 K/W
> 400 V
21to4 Vv
typ. 3V
< 1T mA
< 4 mA
< 100 nA
< 1,5 Q
< 45 A
< 13 A
typ. 1,15 V
< 15V
typ. 1000 ns
typ. 5 uC
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Power MOS transistor

BUZ60B

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Input capacitance at f = 1 MHz
VGgs=0V;Vpg=25V
Output capacitance at f = 1 MHz
Vgg=0V;Vpg=25V
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;ip=26 A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

7283886 s

Fig. 2 Diode characteristics.

Vas

pulse generator

[ 5001

Fig. 3 Switching time test circuit.

> 1,7 A/V
Sfs typ. 2,5 AV
Cis typ. 1600 pF
Cos typ. 90 pF
Cis typ. 30 pF
tdon typ. 30 ns
tr typ. 70 ns
t4 off typ. 160 ns
tf typ. 100 ns
v, 7283889
(%) . Vas
90  —
10 N
—=!1=tdon - - tqoff
- «-ton - - toff
- Q—lr — —»!f
Vps
90 | |
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ60B
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ63

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; T,p = 25 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=27A;Vgs=10V

Vps max. 400 V
Ip max. 59 A
Piot max. 78 W
Rpson < 19
tf typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

25,4

9

38,84 301

7283887 H

Dimensions in mm

4—8,3->
v
4,2
_ }
19,5 :D:_j 1,05
’ max
S N
]
16> l«—11,8 - 7285858

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instruct

ions.
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BUZ63

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgs = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tjp =25 °C

Drain current (pulse peak value); T,p = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS

Tmb = 25 ©C unless otherwise specified

Drain-source breakdown voltage
Vgs=0V;Ip=1mA

Gate threshold voltage
Vps=Vgs:Ip=10mA

Zero gate voltage drain current
VDS = VDSmax: VGs =0; Tj=259C
VDS = VDSmax: VGs =0; Tj=125°C

Gate-source leakage current
VGs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=25A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=2Ip;Vgg=0V

Reverse recovery
IF=21p;dlg/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGST

Ipss
IDSs

lgss

Rps on

IF
IFRM

VF

trr

max. 400 V
max. 400 V
max. 20 VvV
max. 59 A
max. 17 A
max. 78 W
—55to + 160 °C
max. +150 °C
= 1,6 K/W
= 35 K/W
> 400 Vv
21to4 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 10
< 59 A
< 17 A
typ. 1,2V
< 1,65 V
typ. 1000 ns
typ. 5 uC
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Power MOS transistor

BUZ63

e W NS ITIARIN O AUV Sk WAy

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;:Ip=25A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=27A;Vgs=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

7283886 H

Fig. 2 Diode characteristics.

Vas Vbp

pulse generator

Y

-0

% 7283888.1

Fig. 3 Switching time test circuit.

(%)
90

90

o
(%)

td on

d off
¢

i

Vas

> 1,7 AV
typ. 25 ANV

typ. 1600 pF
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Fig. 4 Switching time waveforms.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ63B

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps
Drain current (d.c.); Tmp = 40 °C Ip

Total power dissipation; Tiy,p = 25 °C Piot
Drain-source resistance (on) Rps ON

Turn-off fall-time
Vpp=30V;ip=26A;Vgs=10V tf

max. 400 V
max. 45 A
max. 78 W -
< 15 Q
typ.r - 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

Dimensions in mm

25,4 <-3,3->]
d N v
D a2
! [
168 f
d
38,84 30,1 195 .y 155
9 b - - - pe—) »
4 ma
7283887 s ! .
s ! g \.
& L_
. -’
<10,9 > 1,6 > i<«—11,8 —! 72838851

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ63B

RATINGS

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

Drain-source voltage Vps max. 400 V

Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 400 V

Gate-source voltage +Vgs max. 20 V

Drain current (d.c.); Ty = 40 °C Ip max. 45 A

Drain current (pulse peak value); Ty = 25 °C IDM max. 13 A

Total power dissipation; Tryyp = 25 °C Piot max. 78 W

Storage temperature Tstg —55t0 + 150 °C
Junction temperature” T max. + 160 °C

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rth j-mb = 1,6 K/W
From junction to ambient Rth j-a = 35 K/W

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage

Vgs=0V;Iip=1mA V(BR)DSS > 400 Vv
Gate threshoid voitage
= = 2,1t04 V
Vps = VGs: Ip =10 mA VGST typ. R
Zero gate voltage drain current
VDS = VDSmax: Vgs =0; Tj =25 0C Ipss < 1T mA
VDps = VDSmax: VG3=0,"|JJ' =1250C IDpss < 4 mA
Gate-source leakage current
VGs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=25A Rps oN < 156 Q
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current IF < 45 A
Forward current (peak value) IFRM < 13 A
On-state voltage
_ > _ typ. 1,156 Vv
IF=2xIp;Vgg=0V VE < 15 v
Reverse recovery
IF =2 xIp;dig/dt= 100 A/us
recovery time trr typ. 1000 ns
recovery charge Qg typ. 5 uC
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Power MOS transistor

BUZ63B

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=25A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp =30V;Ip=26A;Vgg=10V

turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

==1

1
..’L\_
] R

7283886 s

Fig. 2 Diode characteristics.

Vas Vbp

pulse generator

YT

n

50Q
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.
|
I_ I yl,; 7283888.1

Fig. 3 Switching time test circuit.
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BUZ63B
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ64

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation; Ty = 25 °C
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=29A;Vgs=10V

Vps max. 400 V
max. 105 A
Ptot max. 1256 W

RpsoN < 04 Q

typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

25,4

s 38,84 301

7283887 s

Dimensions in mm

195

-8 3>
[+
4,2
_ )

1,6—> <_11’8_> 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ64

RATINGS

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

Drain-source voltage Vps max. 400 V
Drain-gate voltage (Rgg = 20 k{2) VDGR max. 400 V
Gate-source voltage tVGs max. 2V
Drain current (d.c.); Tpyp =50 ©C Ip max. 10,5 A
Drain current (pulse peak value); Ty, = 25 °C Ipm max. 31 A
Total power dissipation; Ty, = 25 0C Ptot max. 126 W
Storage temperature Tstg —55 to + 150 °C
Junction temperature Tj max. + 150 °C

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rthjmb = 1,0 K/W
From junction to ambient Rthj-a = 35 K/W

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage

Vgs=0V;Ip=1mA V(BR)DSS > 400 V
Ga;c/e thl:sCold.vlolt:gfo A v 21104 V
DS GS' D GST typ. 3V
Zero gate voltage drain current
VDs = VDSmax: VGs = 0; Tj =25 °C Ipss < 1 mA
VDS = VDSmax: VGs =0; Tj= 125 °C Ipss < 4 mA
Gate-source leakage current
VGgs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=5A Rps oN < 04 Q
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current Ig < 10,5 A
Forward current (peak value) IERM < 31 A
On-state voltage
typ. 1.3V
IF=21p;Vgs=0V VE P 7 v
Reverse recovery
Ip =2 Ip;dIg/dt=100 A/us
recovery time ter typ. 1000 ns
recovery charge Qg typ. 10 uC
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Power MOS transistor

BUZ64

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=5A

Innut capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=29A;Vgs=10V

turn-on times: delay time

> 3,3 A/V
typ. 45 A/V

Cis typ. 3500 pF
Cos typ. 200 pF

Crs typ. 100 pF

tdon typ. 50 ns

rise time tr typ. 100 ns
turn-off times: delay time tdoff typ. 450 ns
fall time tf typ. 100 ns
L
{
5 d v 7283889
b == ': (%) . Vas
; A 90 9
2 [ ‘E r..._J
: _— \
o 7283886 s 10 N —
£ e
3 —|1=tdon I < td off o—
g Fig. 2 Diode characteristics. =l jeton - - toff —
g - |-t —-| |-t
Vas Vpp Vps
90 | —
0Q Vo
(%)
pulse generator o Vo
,r— 509 —! TUT. 10 7
! ’ 100 Fig. 4 Switching time waveforms.
L ) °
T/ —J & 7286858
Fig. 3 Switching time test circuit.
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BUZ64
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25

a

2,0 /,
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Fig. 8 Rpg oN (Tj) =a x Rpg oN (25 °C).

206 September 1983



DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ71
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.); Ty =35 °C Ip max. 12 A
Total power dissipation; Tpyp = 256 °C Piot max. 40 W
Drain-source resistance (on) RpsoN < 0,1 Q
Turn-off fall-time

Vpp=30V;Ip=27A;Vgs=10V tf typ. 150 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.

Drain connected to mounting base,

- 4.4 |-

«+— 99 —»
- 3,6 4“‘ f 13+ =
(N g 2
d N [
R
9 | |
7283887 s ||_ ______ Jl
' _
3,5 max ] 4
not tinned L 4,6
NI
1,05 —>| - ‘ 135
(2x)
ali| d|If sl l
top view *14-0,7(3x) +| =05
— - ! 4—2,&.
2,54 25

7283884

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZT71

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tyyp = 60°C

Drain current (pulse peak value); Typ = 25 0C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps =Vgs: Ip =10 mA
Zero gate voltage drain current
VDs = VDsmax: VGs =0; Tj =25 C
VDS = VDSmax: VGs = 0; Tj = 125 °C
Gate-source leakage current
VGs=20V;Vps=0V
Drain-source on-state resistance
Vgs=10V;Ip=6A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgg=0V

Reverse recovery
Ig=2Ip;dlg/dt=100 A/us
recovery time
recovery charge

Vbps
VDGR
tVGs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDSs

lgss

Rps on

IF
IFRM

VF

trp

max. 50 Vv
max. 50 Vv
max. 20 Vv
max. 12 A
max. 36 A
max. 40 W
—55to + 150 °C
max. +150 °C
3,1 KW
= 75 K/W
> 50 V
21tod4 V
typ. 3V
< 0,25 mA
< 1,0 mA
< 100 nA
< 0,1 Q
< 12 A
< 36 A
typ. 16V
< 22V
typ. 120 ns

typ. 0,15 uC
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Power MOS transistor

BUZT71

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;ip=6A

Input capacitance at f = 1 MHz
VGgs=0V:Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=3A;Vgsg=10V

turn-on times: delay time

> 3 AV
9fs typ. 48 A/V

Cis typ. 480 pF
Cos typ. 280 pF

Crs typ. 160 pF

tdon tvp. 30 ns

rise time tr typ. 100 ns
turn-off times: delay time td off typ. 200 ns
fall time tf typ. 150 ns
L
g
k]
u d
-4 7283889
: 1
% k- (%) . Vas
s T 90 —7
= —
u 7283886 s —
E 10 - 3 —
3 ——
g Fig. 2 Diode characteristics. “l|=tdon = - td oft —
g -l jeton = - toff
- -t —| -t
Vg v Vos
S DD ol =2
100 Vo
pulse generator oV, (%)
,r 5002 —! T.UT. 10
! s0Q Fig. 4 Switching time waveforms.
0
L T "J J'r 7283888.1
Fig. 3 Switching time test circuit.
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BUZT71
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80 us pulse test; Typ = 25 ©C. atVpg=25V.
12
. y | 17 )
(A N 55 |
9 V(BR)DSS /
V) 7
6 \\
50
3
\ /
\ )4 i
0 \ 45
0 100 Top (9C) 200 -100  -50 0 +60  +100  +150
Tj (oc)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BU271A
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 50 V
Drain current (d.c.); Tpjp =35 °C Ip max. 12 A
Total power dissipation; Ty, = 25 °C Ptot max. 40 W
Drain-source resistance (on) Rpson < 0,12 Q
Turn-off fall-time

Vpp=30V;Ip=3A;Vgg=10V tf typ. 150 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.

Drain connected to mounting base.

99 *’l =
-w 3,6 |- ‘ =
. =
28
d D
R
g : |
i
7283887 s [
v
3,5 max b
not tinned 46 |
N Ry
1,05 o “ 135
gl di|l sl v
top view D el < 0,7 (3x) »| <05
- 4+ e - le24
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ71A J L

RATINGS

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

Drain-source voltage

Drain-gate voitage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Ty,p = 40°C

Drain current (pulse peak value); Ty = 25 ©C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
VGgs=0V;:ip=1mA
Gate threshold voltage
Vps =Vgs: Ip=10mA

Zero gate voltage drain current
VDs = Vpsmax: VGs =0: Tj =25 °C
VDS = VDsmax: VGs = 0; Tj=125°C
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=6A
Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21p;Vgs=0V

Reverse recovery
Ig =2 1p; dIg/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
*VGs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDSs

lgss

Rps on

trr
Qg

max. 50
max. 50
max. 20
max. 12
max. 36
max. 40
—55 to + 150
max. + 150
31

= 75
> 50
21t04

typ. 3
< 0,25
< 1
< 100
< 0,12
< 12
< 3s
typ. 16
< 2,2
typ. 120
typ. 0,15

S8=E»r<<<

K/W

<<

mA
mA

nA

>

>
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Power MOS transistor BUZ71A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 3,0 A/V

Vps=25V;Ip=6A 9fs typ. 4.8 AV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 480 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 280 pF
Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Crs typ. 160 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=3A;Vgg=10V

turn-on times: delay time tdon typ. 30 ns
rise time tr typ. 100 ns
turn-off times: delay time tyoff typ. 200 ns
fall time tf typ. 150 ns
d
__,: Vi 7283889
A (%) .V
g /7\ w0 __iyes
g | (——J
7283886 H
10 ) n
Fig. 2 Diode characteristics. +lj*ton = <14 off
! jalon = - Loff
- -t - -ty
Vas Vop Vps
90— —
[l]w Q Vo
puise generator o VD ‘%)
!— 508 j TUT. 0

Fig. 4 Switching time waveforms.

O
& 7283888.1

Fig. 3 Switching time test circuit.
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BUZT71A
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Fig. 6 Safe Operating ARea.
Tmb =25°C; 5 =0,01.

/
/

] 5

Vgs (V) 10
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atVpg=25V.
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Fig. 10 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BU272
made ilable for tuation, It does not ily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.); Typ =35 °C Ip max. 10 A
Total power dissipation; Ty, = 25 °C Ptot max. 40 W
Drain-source resistance (on) Rpson < 0,2
Turn-off fall-time

Vpp=30V;Ip=27A;Vgg=10V t§ typ. 150 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

<+— 99 —» - 4.4 |- ——
| 3,6 |- ‘ 13-+ |- E
28 . -
; o e _
i i
] | |
7283887 H L__ ____}
'
3,5 max n )
not tinned | | |II ML 4,6
¥ ' v
|
1,05 | |- ! 13,5
(2x)
alil dlll sl l
top view 07 (3x) »|le0s
- + | | -24
2,54 2,54
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ72

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage
Drain current (d.c.); Tmp = 25 °C

Drain current (pulse peak value); Ty = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V:ip=1mA
Gate threshold voltage
Vps=Vgs: Ip =10 mA
Zero gate voltage drain current
VDs = Vpsmax: VGs =0: Tj =25 9C
VDS = VDSmax: VGs =0; Tj = 125 °C
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Iip=5A

Diode characteristics

Tmb = 25 OC unless otherwise specified
Forward current

Forward current (peak value)

On-state voitage

IF=2Ip;Vgs=0V

Reverse recovery
Ig =2 1p; dlg/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ibm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
Ipss

IGss

Rps on

I
'FRM

VE

tyr

max. 100
max. 100
max. 20
max. 10
max. 30
max. 40
—55 to + 150
max. + 150
3,1

75

> 100
21t04

typ. 3
< 0,25
< 1
< 100
< 0,2
< 10
< 30
typ. 1,55
< 21
typ. 170
typ. 0,30

K/wW

<<

mA
mA

nA

<< >» >

ns
uC
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Power MOS transistor

BUZ72

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=5A

Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;:Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=29A;Vgs=10V

turn-on times: delay time

> 2,7 AV
typ. 3,8 AV

Cis typ. 440 pF
Cos typ. 150 pF

Crs typ. 80 pF

tdon tYP. 30 ns

rise time t, typ. 100 ns
turn-off times: delay time td off typ. 200 ns
fall time tf typ. 150 ns
g
<
a
w d
: -— v; 7283889
5 - (%) v
P q ‘?x o A GS
= —
E 7283886 s ” E
9 7 —— -
—l . . . . —
g Fig. 2 Diode characteristics. -(|=+tdon = < g off —
g — <ton - - toff
-] <—tr — -ty
Ves Vop Vps
a0 | |
100 Vo
pulse generator oV, (%)
,r 500 j. TUT. 10
! ! Fig. 4 Switching time waveforms.
l O
L T —] ’L 7283888.1
Fig. 3 Switching time test circuit.
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BUZ72
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BU272A

made available for evaluation. it does not necessarily
imply that the device will go into regular production,

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 100 V
Drain current (d.c.); Tpp = 35 °C Ip max. 9 A
Total power dissipation; Typ = 25 ©C Ptot max. 40 W
Drain-source resistance (on) Rpson < 0,25 @
Turn-off fall-time

Vpp=30V;ip=29A;Vgg=10V t typ. 150 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

«—99 —» - L4 |- -
+ 3,6 |- ‘ 1,3 E
‘__2’8 -
d 5 o
i |
9 : |
|
7283887 H
L...._T__J
v
3,5 max )
not tinned | | 4l 1] 46
) j v
1,05 | |- N
| ’ 135
(2x) .
alil 9l sl
top view | ,l'|+o,7 (3x) +|le05
— - - le-24
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ72A

RATINGS

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

Drain-source voltage Vps max. 100 Vv

Drain-gate voltage (Rgg = 20 k2) VDGR max. 100 v

Gate-source voltage +Vgs max. 2 V

Drain current (d.c.); Tmp = 25 °C Ip max. 9 A

Drain current (pulse peak value); Ty = 25 °C Ipm max. 27 A

Total power dissipation Ptot max. 40w

Storage temperature Tstg —55to + 160 °C
Junction temperature Tj max. +150 ©C

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rthjmb = 3,1 KW
From junction to ambient Rthj-a = 75 K/W

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage

Vgs=0V;ip=1mA V(BR)DSS > 100 Vv

Gate threshold voltage
_ L 21t04 V

Vps = VGs: Ip=10mA VGsT typ. 3V
Zero gate voltage drain current

VDS = VDSmax: VGs =0; Tj =26 °C IDss < 0,25 mA

VDS=VDSmaxFVGS=0?Tj =12590C Ipss < 1 mA
Gate-source leakage current

VGs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance

Vgs=10V;Ip=5A Rps on < 0,25

Diode characteristics
Tmb = 25 OC unless otherwise specified

Forward current Ig < 9 A
Forward current (peak value) IFRM < 27 A
On-state voitage
typ. 1,5V

IE=21p;Vgg=0V VE pAs >V
Reverse recovery

If =2 Ip; dlg/dt=100 A/us

recovery time trr typ. 170 ns

recovery charge Qg typ. 0,30 uC
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Power MOS transistor

BUZ72A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=5A

Input capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Output capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=29A;Vgs=10V

turn-on times: delay time

rise time
turn-off times: delay time
fall time
d
__.‘ \2
\ & (%)
H 20
-——d
7283886 H
10
Fig. 2 Diode characteristics.
Vas Vop
90
00 v,
pulse generator o Ve (%)

" "s0a1

50Q

0
% 7283888.1

> 2,7 AV
9fs typ. 3,8 A/V
Cis typ. 440 pF
Cos typ. 150 pF
Crg typ. 80 pF
tdon typ. 30 ns
tr typ. 100 ns
tdoff typ. 200 ns
tf typ. 150 ns
7283689
. Vgs
=-tdon - - 4 off
-ton - - loff
-1, - |-t
Vps
—

Fig. 4 Switching time waveforms.

Fig. 3 Switching time test circuit,
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BUZ72A
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DEVELOPMENT SAMPLE DATA
This information is derived from development samples BUZ?SA

made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 200 V
Drain current (d.c.); Tmp = 35°C Ip max. 5,8 A
Total power dissipation; Tryp = 25 °C Ptot max. 40 W
Drain-source resistance (on) Rpson < 06 Q
Turn-off fall-time

Vpp=30V;Ip=28A;Vgs=10V tf typ. 130 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

-~ 99 —» Rafiatling
-+ 3,6 |- | ¥ 13—+
28
d D :
R
[ { |
|
7283887 s L“‘j“_“‘
' '\
3,5 max L
not tinned iy 4.6
Ry
1,05 ~>‘ * . 13,5
(2x) !
alil d|l sli l
top view l ,i‘<»o,7(3x) |05
- - . - 2.4
2,54 2,54

7283884
Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ73A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kS2)
Gate-source voltage

Drain current (d.c.); Ty = 25 °C

Drain current (pulse peak value); Tpyp = 25 ©C
Total power dissipation

Storage temperature

Junction temperature-

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;:ip=1mA
Gate threshold voltage
Vps =Vgas: Ip =10 mA
Zero gate voltage drain current
VDs = VDsmax: VGs =0; Tj =25 °C
VDS = VDsmax: VGs =0; Tj =125 °C
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=35A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ip=2Ip;Vgs=0V

Reverse recovery
Ip =2 1p; dIg/dt=100 A/ps
recovery time
recovery charge

Vps
VDGR
+VaGs
Ip
ipm
Ptot
Tstg
Tj

Rth j-mb
Rthj-a

V(BR)DSS

VGsT

Ipss
Ipss

lgss

Rps on

IFRM

VE

Yer

max. 200 v
max. 200 v
max. 20 vV
max. 58 A
max. 17 A
max. 40 W
—-55to + 150 °C
max. + 150 °C
3,1 KW
= 75 K/W
> 200 V
21to4 V
typ. 3V
< 0,25 mA
< 1 mA
< 100 nA
< 06 2
< 58 A
< 17 A
typ. 14V
< 1,7V
typ. 200 ns
typ. 0,6 uC
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Power MOS transistor

BUZ73A

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=35A

Input capacitance at f = 1 MHz
VGs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

VGgs=0V:Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V:Ip=28A;Vgg=10V

turn-on times: delay time

> 2,2 A/V
Ofs typ. 3,5 AV

Cis typ. 450 pF
Cos typ. 120 pF

Crs typ. 60 pF

tdon  typ. 30 ns

rise time tr typ. 100 ns
turn-off times: delay time tdoff typ. 190 ns
fall time tf typ. 130 ns
<
=
<
o
w d
§ - v, 7283889
i (%) LV
& ¢ 8 90 —r
z —

—
= 7283886 s " =
o s -
9 -
I; Fig. 2 Diode characteristics. “*l=ton < tdoff bl
w -l | «tlon = - toff
o

-l |-t — -t
Vg v Vps
S DD ool 2
100 vy
pulse generator o (%)
.r s00 | TUT. 10
! Fig. 4 Switching time waveforms.
! g
L‘ s ‘“‘I }/ 7283888.1
Fig. 3 Switching time test circuit.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ74

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.); Tp = 35 °C Ip max. 2,4 A
Total power dissipation; Tyy,p = 256 °C Ptot max. 40 W
Drain-source resistance (on) Rpson < 3 Q
Turn-off fall-time
Vpbp=30V;Ip=23A;Vgg=10V t typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.
Drain connected to mounting base,
-«— 99 —» - 4.4 |- —
36 13- - =
E __za —
d ‘€_ )
¥e T
7283887 s i___ L]
v .
3,5 max A A
not tinned. 45 ]
} l t
1,05 13,5
(2x) l
top view wlile0703x »|le05
| - - le24
2,54 2,54
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ74

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kf2)
Gate-source voltage

Drain current (d.c.); Tpyp =35 °C

Drain current (pulse peak value); Ty = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current

VDs = Vpsmax: VGs =0; Tj =25 °C
VDs=VDSmmoVGs=0fﬂ=125°C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=1,2A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (neak valie)
On-state voltage
IF=21p;Vgg=0V

Reverse recovery
I =21p; dig/dt=100 A/us
recovery time
recovery charge

Vbs
VDGR
+VaGs
Ip
Ibm
Prot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VaGsT

IDSs
Ipss

lgss

Rps oN

max. 500 V
max. 500 V
max. 2 Vv
max. 24 A
max. 7A
max. 40 W
—55to + 160 °C
max. + 150 °C
3,1 KW
= 75 K/W
> 500 V
21tod4 V
typ. 3V
< 0,25 mA
< 1 mA
< 100 nA
typ. 26 Q
< 30 Q
< 24 A
< 7A
typ. 1V
< 13V
typ. 350 ns
typ. 3,5 uC
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Power MOS transistor

BUZ74

DYNAMIC CHARACTERISTICS
Forward transfer conductance

Vps=25V;Ip=1,2A 9fs typ. 2,5 AV
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cis typ. 350 pF
Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cos typ. 50 pF
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Crs typ. 20 pF
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=23A;Vgg=10V
turn-on times: delay time tdon typ. 30 ns
rise time ty typ. 100 ns
turn-off times: delay time td off typ. 150 ns
fall time tf typ. 100 ns
<
[
<
[a] d
w —-a v 7283889
< A (%) . Vas
P ¢ T 90 —
- —
2 7283886 s
':g_" 10 - —
8 —
- Fig. 2 Diode characteristics. =||=‘tdon = == tdoft —
I.l>" - <ton - = Loff
w
a d -t — - tf
Vas Vop Vps
90—
100 Vo
pulse generator A (%)
,r— 509 “I TUT. 10
! , Fig. 4 Switching time waveforms.
I O
I‘— - — _! 9% 7283888.1
Fig. 3 Switching time test circuit.
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DEVELOPMENT SAMPLE DATA

This information is derivad from development samples BUZ74A
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 500 V
Drain current (d.c.); Typ =35 °C Ip max. 2 A
Total power dissipation; Ty = 25 °C Piot max. 40 W
Drain-source resistance (on) Rpson < 4 Q
Turn-off fall-time

Vpp=30V;Ip=21A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

-3~ 13— =
I YN O 28 [
’ AR :
. ! 1| ‘: | 156
7283887 s L__j____j __: 9,2
3,5 max 4
not'tinned | | Ill || 4.6
' WL ¥
1,05 1| | 1 135
(2x)
alild
top view ,'}L-o] (3x) +|!<-0,5
_’i 4 e - - 2.4
2,54 254

7283884

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ74A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Tpp =35 °C

Drain current (pulse peak value); Typ = 25 ©C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Iip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA
Zero gate voltage drain current
Vps = VDSmax: VGs =0: Tj=25°C
VDS = VDSmax: VGs =0; Tj=125°C
Gate-source leakage current
Vgs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=12A

Diode characteristics
Tmb = 25 ©C unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
Ip=2Ip;Vgs=0V

Reverse recovery
Ig =2 1p;dlg/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVGs
Ip
ibm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDss

Igss

Rps on

max. 500 V
max. 500 V
max. 20 vV
max. 2 A
max. 6 A
max. 40 W
—55 to + 150 °C
max. + 150 °C
= 3,1 KW
75 K/W
> 500 V
2,1to4 V
typ. 3V
< 0,25 mA
< 1 mA
< 100 nA
typ. 36 Q
< 40 Q
< 2 A
< 6 A
typ. 1V
< 1.3V
typ. 350 ns
typ. 3,6 uC
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Power MOS transistor BUZ74A

VEVELUrviCN i OANINFLE WA LA

DYNAMIC CHARACTERISTICS
Forward transfer conductance

Vps=25V;Ip=12A Ofg typ. 2,5 A/V
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 350 pF
Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cos typ. 50 pF
Feedback capacitance at f = 1 MHz

VGgs=0V;Vpg=25V Crs typ. 20 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=2,1A;Vgs=10V

turn-on times: delay time tdon typ. 30 ns
rise time t typ. 100 ns
turn-off times: delay time tdoff typ. 150 ns
fall time tf typ. 100 ns
d
- v; 7283889
ke (%) Y
q Fan " AL
| - "_J \
7283886 s
10 .
Fig. 2 Diode characteristics. ||+ tdon = - tgoff
- =-ton - - toff
-~ |-t — - tf
Vas Vop Vps
90— —
108 vy
pulse generator o Vo (%)
!_ s00 | TUT. 10

50Q

|
|
I._._.- | »L 7233:33.1

Fig. 4 Switching time waveforms.

Fig. 3 Switching time test circuit.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ76
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 400 V
Drain current (d.c.); Tmp =35 °C Ip max. 3A
Total power dissipation; T = 25 °C Ptot max. 40 W
Drain-source resistance (on) Rpson < 1.8 &
Turn-off fall-time

Vpp=30V;Ip=25A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

«— 99 —» - 4.4 |-

38| 13~
| 28
d 0 Do
R
[ 1 |
7283887 s |'____ __.}
1
3,5 max )
not tinned L] 8
U | ' t
1,05+ “ 13,5
(2x)
gl dl|| s
top view .>H<-0,7(3x) +| 105
. - 2.4

! 4+ e
2,54 2,54

7283884
Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ76

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgs = 20 kQ2)
Gate-source voltage

Drain current (d.c.); Typp =35 °C

Drain current (pulse peak value); Tmp =25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA

Zero gate voltage drain current
VDS = VDsmax: VGs =0: Tj =25 °C
VDS = VDSmax: VGs =0; Tj=125°C

Gate-source leakage current
Vgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=15A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
On-state voltage
IF=21ip;Vgs=0V

Reverse recovery
Ip =21Ip;dlg/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDss
IDSS

lgss

Rps on

I
IFRM

VF

trr

max. 400 V
max. 400 V
max. 20 VvV
max. 3 A
max. 9 A
max. 40 w
—55to + 150 °C
max. + 150 ©°C
= 3,1 K/W
= 75 K/W
> 400 V
2,1to4 V
typ. 3V
< 0,25 mA
< 1 mA
< 100 nA
< 1.8 Q
< 3 A
< 9 A
typ. 1,1V
< 14 V
typ. 300 ns
typ. 2,5 uC
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Power MOS transistor

BUZ76

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;ip=15A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=25A;Vgg=10V

turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

i |

1
.}l.\_
] b

7283886 s

Fig. 2 Diode characteristics.

Vas Vpp
108
pulse generator oV,
" Tsog. |
,[— s0a | TUT.
L. —2 0
-—- % 7283888.1

Fig. 3 Switching time test circuit.

V.
(%)
90

Ofg typ. 2,5 A/V
Cis typ. 420 pF
Cos typ. 60 pF

Crs typ. 25 pF

tdon typ. 30 ns

tr typ. 100 ns
tdoff typ. 150 ns
tf typ. 100 ns
7283889
LV
PA{CS
(
w, L‘.
—l1=t4on > - tgoff
- --ton - - toff
- |-t - |-t
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- i —

Fig. 4 Switching time waveforms.
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BUZ76
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZ76A
made ilable for luati It does not ily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the dréin con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 400 V
Drain current (d.c.); Tmp =35 °C Ip max. 2,6 A
Total power dissipation; Tpyp = 25 °C Piot max. 40 W
Drain-source resistance (on) Rpson < 25 Q
Turn-off fall-time

Vpp=30V;Ip=24A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.

Drain connected to mounting base,

«— 99 —» - 4.4 |- —
—
| 3,6 [ 13> |- —
|| ' =
, - 5
I : |
9 ‘@ : |
|
7283887 s L——l-——J
v _
3,5 max A
not tinned AL 4.6
) j ¥
1,05 —-»i - ‘ 13,5
(2x) !
alil dli| s l
top view 1 »lile07(3x) »|le05
- - - |24
2,54 254
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZ76A

RATINGS

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

Drain-source voltage Vps max. 400 Vv
Drain-gate voltage (Rgg = 20 k2) VDGR max. 400 v
Gate-source voltage tVGgs max. 20 Vv
Drain current (d.c.); Tymp =35 °C Ip max. 26 A
Drain current (pulse peak value); Tryp = 25 ©C Ipm max. 75 A
Total power dissipation Piot max. 40 W
Storage temperature Tstg —55to + 150 °C
Junction temperature Tj max. + 150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rthjmb = 3,1 K/W
From junction to ambient Rth j-a = 75 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS > 400 Vv
Ga;(/e thl;es\l}lold.voltfge 21t04 V
- DS =VGsi ID=10mA Vest typ. 3V
E Zero gate voltage drain current
= VDS = VDSmax: VGs =0 Tj=25°C Ipss < 0,25 mA
VDS = VDSmax: VGs =0; Tj =125 °C Ipss < 1 mA
Gate-source leakage current
VGgs=20V;Vpg=0V Igss < 100 nA
Drain-source on-state resistance typ 22 @
Vgs=10V;Ip=15A Rps oN < . 2:5 Q
Diode characteristics
Tmb = 25 9C unless otherwise specified
Forward current IF < 6 A
Forward current (neak value) 'ERM < 75 A
On-state voltage
IF=2ID;365=0V VE t<yp. ,}:1 x
Reverse recovery
Ig =2 Ip;dIg/dt=100 A/us .
recovery time ter typ. 300 ns
recovery charge Qg typ. 2,5 uC
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Power MOS transistor

BUZ76A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=15A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=24A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

i |

7283886 H

Fig. 2 Diode characteristics.

Vas Vob

pulse generator

" "s00 1

0

% 7283888.1

Fig. 3 Switching time test circuit.

(%)
90

90

Vo

(%)

typ. 2,5 A/V

typ. 420 pF

Cos typ. 60 pF

typ. 25 pF

tdon typ. 30 ns

tr typ. 100 ns
td off typ. 150 ns
tf typ. 100 ns
7283889
.V
PAMES
p—
\__
», S
<tdon - 1d off
~-ton - - Loff
-, -l |-t
Vops
—

Fig. 4 Switching time waveforms.
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BUZ76A
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Fig. 5 Power derating curve.
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Fig. 7 Drain current as a function
of mounting base temperature.
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7
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15 /
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Fig. 9 Rps on (Tj) =a x Rpg on (25 °C).

10 'DM max b=y
smass: Sud
Ip \RRAL AN 1001
D max 1
(A) < N \\ H
1 \\ NN v
S
S 1 ms
NN
\\\ 10}‘“
N 100
10" d.c.Ek
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1 10 100y 1
Fig. 6 Safe Operating ARea.
Tmb =25 °C; 6 =0,01.
440
V(BR)DSS
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L
/
400 /
/|
J/
360
-100  -50 0 +60  +100  +150

Tj (°c)
Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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13 /
(A) /
7
1 /
y 4
71
7
10"
05 1,0 15

VE (V)

Fig. 10 Diode forward current as a function
of forward voltage. tp=80ps; Tj =25 oC.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BUZBO
made ilable for luation. It does not ily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 800 V
Drain current (d.c.) Ip max. 2,6 A
Total power dissipation Ptot max. 75 W
Drain-source resistance (on) Rpson < 4 Q
Turn-off fall-time

Vpp=30V;Ip=21A;Vgg=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm

Fig. 1 TO-220AB.
Drain connected to mounting base.

1,3 |-

‘] —

T 15,6

i | |
7283887 s | | |
|
Lo} Lo | 92
1 } ) l ¥
3,5 max [)
nottinned | | fll || 456
' T

- 105-+/| || 135
J {2x) i i
‘——-\L———J gud si l J

top view | - l «-0,7 (3x) - I<—0,5
—» - - -2.4
2,54 2,54

7283884

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ80

RATINGS

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

Drain-source voltage Vps max. 800 V
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 800 V
Gate-source voltage tVgs max. 20V
Drain current (d.c.); Tpyp = 45 °C Ip max. 26 A
Drain current (pulse peak value); Trp = 25 °C Ipm max. 75 A
Total power dissipation Piot max. 7% W
Storage temperature Tstq —55to + 150 °C
Junction temperature T max. + 150 °C

THERMAL CHARACTERISTICS

Thermal resistance

From junction to mounting base Rthjmb = 1,67 K/W
From junction to ambient Rth j-a = 75 K/W

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage

Vgs=0V;Iip=1mA V(BR)DSS > 800 V
Gate threshoid voitage
21t04 V
Vps =Vas: Ip=10mA VGsT typ. 3V
Zero gate voltage drain current
Vps = VDpsmax: VGs =0; Tj =25 °C Ipss < 1 mA
Vps = VpSmax: VGS = 0;1Jj =1250C Ipss < 4 mA
Gate-source leakage current
VGs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=15A Rps oN < 4 Q
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 26 A
Forward current (peak value) IFRM < 75 A
On-state voitage
typ. 1,05 V
IF=21p;Vgg=0V VE P AP
Reverse recovery
Ig=2Ip;dig/dt=100 A/us
recovery time ter typ. 1800 ns
recovery charge Qg typ. 12 uC
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Power MOS transistor

BUZ80

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=15A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz

Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz

VGs=0V;Vpg=25V

Switching times (see Figs 3 and 4)

(between 10% and 90% levels)

Vpp=30V;Ip=21A;Vgg=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

==

.

-

7283886 s

Fig. 2 Diode characteristics.

Vas Vop

pulse generator
T

'

Fig. 3 Switching time test circuit.

<

.
L |
- — —J % 7283888.1

1,0 A/V
9fs typ. 1,8 ANV

Cis typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 40 ns

tr typ. 70 ns
tdoff typ. 200 ns
tf typ. 100 ns
Vi 7283889
(%) . VGs
90 .
| \__
10 -~
~l1=tdon - 4 off
=il j=ton = - toff
! <—tr —— -t
Vps
90—
VD
(%)

Fig. 4 Switching time waveforms.
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BUZ80
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Fig. 6 Safe Operating ARea.
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V.|
880
V(BR)DSS
v)
/
800
/
)4
720
-100 -50 0 +60  +100  +150

Tj (°c)
i
Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZS80A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a plastic envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 800 V
Drain current (d.c.) Ip max. 3 A
Total power dissipation; Ty = 25 °C Piot max. 75 W
Drain-source resistance (on) Rpson < 3Q
Turn-off fall-time
Vpp=30V;Ip=23A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-220AB.
Drain connected to mounting base.
*«— 99 —» - 4.4 - E
> 3,6 (- 1 1,3 (= =
d 1
CaR] '
g ) -
7283887 s T | —T 15,6
| | |
|
[ - ¥ 9,2
| — L
3,5 max A
not tinned L 48
' ] ‘ '
1,05+ = ; 13,5
(2x) !
top view gl diil s l
! *['*0,7(3)() »|l<0,5
— - | - 2,h
2,54 2,54
7283884
Protect the gate-source input during transport or handling against static charge.
See relevant chapter for mounting instructions.
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BUZS80A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage

Drain current (d.c.); Tryp = 45 °C

Drain current (pulse peak value); Trp = 25 °C

Total power dissipation; T = 25 °C
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base

From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA
Gate threshold voltage
Vps =VGs: Ip=10mA
Zero gate voltage drain current
VDs = Vpsmax; VGs =0; Tj=259C
VDS = VDSmax: VGs = 0; Tj= 125 °C
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
Vgs=10V;Ip=15A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current (peak value)
Cni-state voliage
Ig=2Ilp;Vgg=0V
Reverse recovery
I =2Ip;dig/dt=100 A/us
recovery time
recovery charge

Vbps
VDGR
tVgs
Ip
Ibm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

IDSs
IDSs

Igss

Rps oN

I
IFRM

VE

ter

max. 800 V
max. 800 V
max. 20 vV
max. 3A
max. 9 A
max. 75 W
—565to + 150 ©C
max. + 150 OC
1,67 KW
= 75 K/W
> 800 V
21t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 3 Q
< 3 A
< 9 A
typ. 1,05 V
< 1,3V
typ. 1800 ns
typ. 12 uC
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Power MOS transistor

BUZB80A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=15A

Input capacitance at f =1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f =1 MHz
VGgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)

Vpp=30V;Ip=23A;Vgs=10V

turn-on times: delay time
rise time

turn-off times: delay time
fall time

Vas Vop
108
pulse generator o Vo
b 01
!_ s0a | TUT.

-0
L - — —-, ; 7Z83888.1

Fig. 3 Switching time test circuit.

0 A/V
8 ANV

typ.
Cis typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon typ. 40 ns

tr typ. 70 ns
td off typ. 200 ns
tf typ. 100 ns
Vi 7283889
(%) . Vas
90 7
10 , N
—||=tdon - < 4 off
-l j=ton = -~ toff
- |-t -~ |-t
Vbps
90 | |
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ80A
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Fig. 5 Power derating curve.

4 T

[}
(A)

’ \
0
0 50 100 150 200
Tmb (°C)
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Fig. 8 Drain-source breakdown voltage
as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ83

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation
Drain-source resistance (on)

Turn-off fall-time
Vpp=30V;Ip=21A;Vgg=10V

Vps max. 800 V
Ip max. 2,9 A
Ptot max. 78 W
Rpson < 4 Q
t typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

25,4

16,9

]
7283887 s 38,84 301

«10,9 >

Dimensions in mm

4-8'3’
.+
4.2
A
r
19,5 — P YT
j max
]

1,6"' 14—11,8* 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ83

RATINGS

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

Drain-source voltage
Drain-gate voltage (Rgg = 20 kQ2)
Gate-source voltage
Drain current (d.c.); Typ =30 °C

Drain current (pulse peak value); Typ = 25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps=Vgs: Ip =10 mA
Zero gate voltage drain current
VDs = VDSmax: VGs = 0; Tj = 25 °C
VDS = VDSmax: VGs = 0: Tj = 125 °C
Gate-source leakage current
VGs=20V;Vps=0V
Drain-source on-state resistance
Vgs=10V;Ip=15A

Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current
Forward current {peak value)
On-state voltage
Ig=21p;Vgs=0V
Reverse recovery
Ip=21p;dip/dt =100 A/us
recovery time
recovery charge

Vps
VDGR
tVgs
)
Ibm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VasT

Ipss
Ipss

IGss

Rps oN

If
IFRM

VF

ter

max. 800 V
max. 800 V
max. 2V
max. 29 A
max. 85 A
max. 78 W
—-55to + 150 °C
max. + 150 °C
= 1,6 K/W
= 35 K/W
> 800 V
21t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 4Q
< 29 A
< 8,5 A
typ. 1,05 V
< 1,3V
typ. 1800 ns
typ. 12 uC
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Power MOS transistor

BUZ83:

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;ip=15A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Output capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=21A;Vgs=10V
turn-on times: delay time

rise time
turn-off times: delay time
fall time
d

e |

]
..’.\_
] “rd

7283886 H

Fig. 2 Diode characteristics.

Vas Vpp

L — °
-— % 7283888.1

Fig. 3 Switching time test circuit.

> 1,0
9fs typ. 1,8
Cis typ. 1600
Cos typ. 920
Crs typ. 30
tdon typ. 40
ty typ. 70
tdoff typ. 200
tf typ. 100
v, 7283889
1%} Vs
20 —

,1 \ -
|-tgon - ~— tg off
- -ton - - toff
-l |-t -] |-t
Vos
90—

)
(%)

Fig. 4 Switching time waveforms,
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BUZ83
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as a function of junction temperature.

254 September 1983



DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BUZ83A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps
Drain current (d.c.) Ip
Total power dissipation Ptot
Drain-source resistance (on) Rps on

Turn-off fall-time
Vpp=30V;Ip=23A;Vgg=10V tf

max. 800 V
max. 3,4 A
max. 78 W
< 3 Q
typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.
Drain connected to mounting base.

Dimensions in mm

25,4 -8,3>
d [+
& P
! ’ }
d 16,9
i 38,84 301 19,5 _Vi0s
7283887 s ’ ) N 1 max
S ! g \.
<«10,9 > 16> le—11,8 | 728885

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ83A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k£2)
Gate-source voltage

Drain current (d.c.); Tpp =25 °C

Drain current (pulse peak value); Tmyp =25 °C

Total power dissipation
Storage temperature
Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 ©C unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;:Ip=1mA
Gate threshoid voitage
Vps =Vgs: Ip=10mA
Zero gate voltage drain current
VDS = VDSmax: VGs =0; Tj=259C
VDs = VDSmax: VGs = 0; Tj =125 °C
Gate-source leakage current
VGs=20V;Vpg=0V
Drain-source on-state resistance
VGgs=10V;ip=15A

Diode characteristics

Tmb = 25 ©C unless otherwise specified
Forward current

Forward current (peak value)

On-state voitage
Ig=21p;Vgs=0V

Reverse recovery
I =21p;dig/dt=100 A/us
recovery time
recovery charge

Vps
VDGR
tVGs
Ip
IDm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGST

Ipss
Ipss

Igss

Rps oN

IF
IFRM

VE

Yy

max. 800
max. 800
max. 20
max. 3,4
max. 10
max. 78
—55 to + 150

max. + 150

S>> << <L

oc

1,6 K/W
35 K/W
> 800 V
2,1t04 V
typ. 3V
< 1 mA
< 4 mA
< 100 nA
< 3N
< 34 A
< 10 A
typ. 11V
< ,35 V
typ. 1800 ns
typ. 12 uC
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Power MOS transistor

BUZ83A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance
Vps=25V;Ip=15A

Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Output capacitance at f =1 MHz
Vgs=0V;Vpg=25V
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=23A;Vgg=10V
turn-on times: delay time
rise time
turn-off times: delay time
fall time

|
ada

-

7283886 s

Fig. 2 Diode characteristics.

Vas Vbo

pulse generator

L — °
- ; 7Z83888.1

Fig. 3 Switching time test circuit.

0 ANV
8 A/V

-

typ.
Cig typ. 1600 pF
Cos typ. 90 pF

Crs typ. 30 pF

tdon tYP. 40 ns

ty typ. 70 ns
tdoff typ. 200 ns
tf typ. 100 ns
v, 7283889
(%) . Vas
90 7
10 L.
1= tdon - - t4off
- <ton - - toff
-] -t — -t
Vps
90 i | |
VO
(%)
10

Fig. 4 Switching time waveforms.
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BUZ83A
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples BU284
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-
nected to the mounting base.
Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage Vps max. 800 V
Drain current (d.c.) Ip max. 53 A
Total power dissipation Ptot max. 1256 W
Drain-source resistance (on) Rpson < 2 .Q
Turn-off fall-time

Vpp=30V;Ip=25A;Vgs=10V tf typ. 100 ns
MECHANICAL DATA Dimensions in mm
Fig. 1 TO-3.

Drain connected to mounting base.

25,4 | -8,3>
d N v
P 4,2
W i
d | -
16,9
g
7283887 s 38,84 301 19,5 ¥ 1.05
! - - —— 1.
+ max
s ) g L
<10,9 > 1,6‘»( ’4—11,8» 7286859

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.
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BUZ84

RATINGS

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

Drain-source voltage Vps max. 800 V
Drain-gate voltage (Rgg = 20 kQ2) VDGR max. 800 V
Gate-source voltage tVgs max. 20 Vv
Drain current (d.c.); Tmp =25 °C Ip max. 53 A
Drain current (pulse peak value); Ty = 25 ©C Ipm max. 15 A
Total power dissipation Piot max. 125 W
Storage temperature Tstg —55to + 150 °C
Junction temperature Tj max. +150 °C
THERMAL CHARACTERISTICS
Thermal resistance
From junction to mounting base Rth j-mb 1 KW
From junction to ambient Rth j-a = 35 K/W
STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;Ip=1mA V(BR)DSS > 800 V
Ga\t/e thr:scold.\:oltigfo R v 21t04 V
_— DS = VGS: 'D m GST typ. 3V
E Zero gate voltage drain current
= VDs = VDsmax: VGs =0; Tj = 25 °C Ipss < 1 mA
VDs = VDsmax: VGs = 0; Tj=125°C IDss < 4 mA
Gate-source leakage current
VGs=20V;Vpg=0V lgss < 100 nA
Drain-source on-state resistance
Vgs=10V;Ip=3A Rps oN < 2Q
Diode characteristics
Tmb = 25 OC unless otherwise specified
Forward current Ig < 53 A
Forward current (peak value) IERM < 15 A
On-state voltage
typ. 1V
= . =0V:T: =250
IF=21lp;Vgs=0V;T;j=25°C VE < 1,45 vV
Reverse recovery
If =2 Ip;dlg/dt=100 A/us
recovery time ter typ. 1800 ns
recovery charge Qg typ. 25 uC
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Power MOS transistor

BUZ84

DYNAMIC CHARACTERISTICS
Forward transfer conductance

" > 1,8 A/V
Vps=25V;Ip=3A 9fs typ. 3 ANV
Input capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cis typ. 3500 pF
OQutput capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Cos typ. 200 pF
Feedback capacitance at f = 1 MHz
Vgs=0V;Vpg=25V Crs typ. 100 pF
Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=25A;Vgg=10V
turn-on times: delay time tdon typ. 60 ns
rise time tr typ. 100 ns
turn-off times: delay time t4 off typ. 500 ns
fall time tf typ. 100 ns
g
g
]
u d
; ___: Vi 7283889
4 e (%) .V
: i ‘?. 90 N
z i —
g 7283886 s —
L 10 - —
3 —_—
S Fig. 2 Diode characteristics. ~|[~tdon =l |==tdoff —_—
g || |aton - - lolff
VGS VDD -l |-t — - tf
Vps
100 90 |—] -
pulse generator oV, Vo
™ 504 "
. . TUT.
l 10 :
| Fig. 4 Switching time waveforms.
O N
L T _] ZL 7286858
Fig. 3 Switching time test circuit.
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BUZ84
160 10?
Ptot
8
120 N DM max o=
2
o ] N
IDma: ]
AN |
80 N 100
NN
N N
NOR N
\ 1 N 1ms
40 N i
10
AN o0
d.c.
0 10" U
0 100 200 1 10 102 10°
Tmb (°C) Vps (V)
Fig. 5 Power derating curve. ;'9' 6 g;fggpaeratan&ARea.
mb = »0=0,01.
8 T 17T A 6
VGs(V) 20 55 50
b yavi
f %
6 //, 4,5 == //
) /
/|
4 V
4,0 ==
— 2 /[
=
E 3,5 =i
0 3’l° 0 d
0 10 20 Vos (V) 0 1 2 3 4VGs Ms
Fig. 7 Output characteristic. Fig. 8 Typical transfer characteristic
80 us pulse test; T = 25 OC. atVpg=25V.
6
V.|
Ip
(A) \\ 880
AN V(BR)DSS
4 N V) /
N
N
800
\
’ \ /
\ 7
\ )4
0 720
0 50 100 150 200 -100  -50 0 +50  +100  +150
Tmb (°C) T (°c)
Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production,

BUZ84A

POWER MOS TRANSISTOR

N-channel enhancement mode field-effect power transistor in a TO-3 envelope; with the drain con-

nected to the mounting base.

Intended for use in motor control; SMPS; welding, DC/DC and DC/AC converters.

QUICK REFERENCE DATA

Drain-source voltage

Drain current (d.c.)

Total power dissipation
Drain-source resistance (on)
Turn-off fall-time

Vpp=30V;Ip=26A;Vgs=10V

Vps

Ptot
Rps oN

max. 800 V
max. 6 A
max. 125 W
< 1,5 Q
typ. 100 ns

MECHANICAL DATA
Fig. 1 TO-3.

Drain connected to mounting base.

25,4

g9

7283887 s

38,84 30,1

16,9

Dimensions in mm

19,5

Protect the gate-source input during transport or handling against static charge.

See relevant chapter for mounting instructions.

4-8,3->
¥
4,2
' ]
—Y10s
—
*qu
\
16> le11,8 ! 7286859
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BUZ84A

RATINGS

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

Drain-source voltage

Drain-gate voltage (Rgg = 20 k2)
Gate-source voltage

Drain current (d.c.); Typp =25 0C

Drain current (pulse peak value); Typ = 25 °C
Total power dissipation

Storage temperature

Junction temperature

THERMAL CHARACTERISTICS
Thermal resistance

From junction to mounting base
From junction to ambient

STATIC CHARACTERISTICS
Tmb = 25 OC unless otherwise specified
Drain-source breakdown voltage
Vgs=0V;ip=1mA
Gate threshold voltage
Vps=Vgs: Ip=10mA

Zero gate voltage drain current
Vps = VDSmax: VGs =0: Tj =25 °C
VDS = VDSmax: VGs =0; Tj =125 °C

Gate-source leakage current
VGgs=20V;Vpg=0V

Drain-source on-state resistance
Vgs=10V;Ip=3A

Diode characteristics

Tmb = 25 OC unless otherwise specified

Forward current

Forward current (peak value)

On-state voltage
IF=21p;Vgs=0V;Tj=250C

Reverse recovery
Ig =2 Ip; dig/dt=100 A/us; Tj=25 oC
recovery time
recovery charge

Vps
VDGR
*VGgs
Ip
Ipm
Ptot
Tstg
Tj

Rth j-mb
Rth j-a

V(BR)DSS

VGsT

Ipss
IDSS

lGgss

Rps on

IF
IFRM

VF

ter

max. 800
max. 800
max. 20
max. 6
max. 18
max. 125
—b55 to + 150
max. + 150
= 1
= 35
> 800

21t04
typ. 3
< 1
< 4
< 100
< 1,6
< 6
< 18
typ. 1.1
< 1,5
typ. 1800
typ. 25

=S >» P <<<<

oc

K/wW
K/W

<<

mA
mA

nA

<< >» »

ns
uC
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Power MOS transistor BUZ84A

DEVELOPMENT SAMPLE DATA

DYNAMIC CHARACTERISTICS

Forward transfer conductance > 18 AV

Vps=25V;Ip=3A Ofs typ. 3 AV
Input capacitance at f = 1 MHz

Vgs=0V;Vpg=25V Cis typ. 3500 pF
Output capacitance at f = 1 MHz

VGs=0V;Vpg=25V Cos typ. 200 pF
Feedback capacitance at f = 1 MHz

VGgs=0V;Vpg=25V Crs typ. 100 pF

Switching times (see Figs 3 and 4)
(between 10% and 90% levels)
Vpp=30V;Ip=26A;Vgs=10V

turn-on times: delay time tdon typ. 60 ns
rise time tr typ. 100 ns
turn-off times: delay time tdoff typ. 500 ns
fall time tf typ. 100 ns
d
- v 7283889
i (%) .V
9 PaN 00 _—im0S
_d —
7283886 I \
10 S
Fig. 2 Diode characteristics. ~||=tdon = - t4off
I j-ton - - toff
| |-t -] -t
Ves Vop ’ f
Vps
90 b | —
VO
(%)

Fig. 4 Switching time waveforms.

| =7

7286858

Fig. 3 Switching time test circuit.
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BUZ84A
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. . Fig. 6 Safe Operating ARea.
Fig. 5 Power derating curve.
g 9 Temb = 25 °C; 6 = 0,01.
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Fig. 7 Output characteristic. Fig. 8 Typical transfer characteristic
80 us pulse test; Ty, = 25 ©C. atVpg=25V.
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Fig. 9 Drain current as a function Fig. 10 Drain-source breakdown voltage
of mounting base temperature. as a function of junction temperature.
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MOUNTING
INSTRUCTIONS
TO-220

MOUNTING INSTRUCTIONS FOR TO-220 ENVELOPES

GENERAL DATA AND INSTRUCTIONS
General rules

1. First fasten the device to the heatsink before soldering the leads.

2. Avoid axial stress to the leads.

3. Keep mounting tool (e.g. screwdriver) clear of the plastic body.

4. The rectangular washer may only touch the plastic part of the body; it should not exert any force on
that part (screw mounting).

Heatsink requirements

Flatness in the mounting area: 0,02 mm maximum per 10 mm.
Mounting holes must be deburred, see further mounting instructions.

Heatsink compound

Values of the thermal resistance from mounting base to heatsink (R mb-h) given for mounting with
heatsink compound refer to the use of a metallic oxide-loaded compound. Ordinary silicone grease is
not recommended.

For insulated mounting, the compound should be applied to the bottom of both device and insulator.

Mounting methods for power transistors
1. Clip mounting
Mounting with a spring clip gives:

a. A good thermal contact under the crystal area, and slightly lower Rij mp-h values than screw
mounting.
b. Safe insulation for mains operation.

2. M3 screw mounting

It is recommended that the rectangular spacing washer is inserted between screw head and mounting
tab.

Mounting torque for screw mounting:
(For thread-forming screws these are final values. Do not use self-tapping screws.)
Minimum torque (for good heat transfer) 0,55 Nm (5,5 kgecm)

Maximum toraue (to avoid damaagina the device) 080 Nm (8 O kacm)

Maximum torque (to aveid damaging the device) 0,80 Nm (8,0 kgem)

N.B.: When a nut or screw is not driven direct against a curved spring washer or lock washer (not for
thread-forming screw), the torques are as follows:

Minimum torque (for good heat transfer) 0,4 Nm (4 kgcm)
Maximum torque (to avoid damaging the device) 0,6 Nm (6 kgcm)

N.B.: Data on accessories are given in separate data sheets.
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MOUNTING

INSTRUCTIONS

TO-220

3. Rivet mounting non-insulated

The device should not be pop-rivetted to the heatsink. However, it is permissible to press-rivet pro-
viding that eyelet rivets of soft material are used, and the press forces are slowly and carefully con-
trolled so as to avoid shock and deformation of either heatsink or mounting tab.

Thermal data clip screw

mounting [mountin
From mounting base to heatsink 9 9

with heatsink compound, direct mounting Rth mb-h = 0,3 0,55 K/W
without heatsink compound, direct mounting Rth mb-h = 1.4 1,4 K/W
with heatsink compound and 0,1 mm

maximum mica washer Rthmb-h = 2,2 - K/W
with heatsink compound and 0,25 mm

maximum alumina insulator Rthmb-h = 08 - K/W
with heatsink compound and 0,05 mm mica washer

insulated up to 500 V Rthmb-h = - 14 K/wW
insulated up to 800 V/1000 V Rthmb-h = - 1,8 K/W
without heatsink compound and 0,05 mm mica washer

insulated up to 500 V Rth mb-h = - 3,0 K/W
insulated up to 800 V/1000 V Rthmb-h = - 4,5 K/W

Lead bending
Maximum permissible tensile force on the body, for 5 seconds is 20 N (2 kgf).
The leads can be bent through 90° maximum, twisted or straightened. To keep forces within the above-

mentioned limits, the leads are generally clamped near the body, using pliers. The leads should neither
be bent nor twisted less than 2,4 mm from the body.

Soldering
Lead soldering temperature at > 3 mm from the body; tg)q <5 s:
Devices with Tj max < 175 OC, soldering temperature Tg|q max = 275 °C.
Devices with Tj max < 110 OC, soldering temperature Tgq max = 240 °C.
Avoid any force on body and leads during or after soldering: do not correct the position of the device
or of its leads after soldering.

It is not permitted to solder the metal tab of the device to a heatsink, otherwise its junction temperature
rating will be exceeded.

Mounting base soldering

Recommended metal-alloy of solder paste (85% metal weight)

62 Sm/36 Pb/2 Ag or 60 Sn/40 Pb.

Maximum soldering temperature < 200 ©C (tab-temperature).

Soldering cycle duration including pre-heating < 30 sec.
For good soldering and avoiding damage to the encapsulation pre-heating is recommended to a
temperature < 165 OC at a duration < 10's.
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MOUNTING
INSTRUCTIONS
TO-220

7

INSTRUCTIONS FOR CLIP MOUNTING
Direct mounting with clip 56363
1. Apply heatsink compound to the mounting base, then place the transistor on the heatsink.

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to
300° to the vertical (see Figs 1 and 2).

3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the
heatsink. The clip should bear on the plastic body, not on the tab (see Fig. 2a).

’ ) -.. TO-220
1,6_,' L_n,o__ «18 A
14 11,5 ' "‘_'“j {
~.
vssssn s AY773 *2;.8 I\ <1 Y73
72754638
Fig. 1 Heatsink requirements. Fig. 2 Mounting. Fig. 2a Position of

(1) spring clip 56363. transistor (top view).

Insulated mounting with clip 56364
With the insulators 56367 or 56369 insulation up to 2 kV is obtained.

1. Apply heatsink compound to the bottom of both transistor and insulator, then place the transistor
with the insulator on the heatsink.

2. Push the short end of the clip into the narrow slot in the heatsink with the clip at an angle of 10° to
300 to the vertical (see Figs 3 and 4).
3. Push down the clip over the device until the long end of the clip snaps into the wide slot in the

heatsink. The clip should bear on the plastic body, not on the tab. Ensure that the device is
centred on the mica insulator to prevent creepage.

* 4
4,0 .
1 3’8 ) = T0-220

A /
16 16,8 . .
”‘—J "_16,3_’ <18 min (

N j—
ersin's 20 7w L [
AV 20 T2 AT il
J \ LU_WJL——J
7275437

Fig. 3 Heatsink requirements. Fig. 4 Mounting. Fig. 4a Position of
(1) spring clip 56364. transistor (top view).
(2) insulator 56369 or 56367.
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MOUNTING
INSTRUCTIONS
TO-220

INSTRUCTIONS FOR SCREW MOUNTING Dimensions in mm
Direct mounting with screw and spacing washer
® through heatsink with nut

M3

@/EI Ij | o
31
M3 , 7269693.2

Fig. 5 Assembly. Fig. 6 Heatsink requirements.

(1) M3 screw.

(2) rectangular washer (66360a).
(3) lock washer.

(4) M3 nut.

(5) heatsink.

(8) plain washer.

® jnto tapped heatsink
MID
’ ' \\\ %
@35
T0-220 l‘mGX’

|
/AVir
i
|

/R
VoA W4

! < M3 727502041

Fig. 7 Assembly. Fig. 8 Heatsink requirements.

(1) M3 screw.
(2) rectangular washer 56360a.
(5) heatsink.
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MOUNTING
INSTRUCTIONS
TO-220

)

Insulated mounting with screw and spacing washer

Dimensions in mm

(not recommended where mounting tab is on mains voltage)

® through heatsink with nut

M3 screw

m rectangular washer 56360 a
mﬂ:@ T0-220

mica insulator 56359b
heatsink

insulating bush 56359c¢

plain washer

lock washer

M3 nut

ERRE=S

7285253

Fig. 9 Insulated screw mounting with
rectangular washer. Known as a ““bottom

® nto tapped heatsink

m M3 screw

m rectangular washer 56360a

w rectangular insulating bush 56353d

1

—_—

OB e

mica insulator 56359b

7285254

Fig. 12 Insulated screw mounting with
rectangular washer into tapped heatsink.
Known as a ‘‘top mounting’’.

mounting”’. 180°
/// 120° \\\
180° -4, 7+0)-> ™~
—120° /
| N
@4 7+01-> \T ' 70-
d ; * oo I = =
20 0, : ] =
+0 ; 320, min 1 —
ol [ ¢ % P —_—
+0,2 |
- @36 0 7275434 <«M3-»l 7275038
Fig. 10 Heatsink requirements for 500 V Fig. 13 Heatsink requirements for 500 V
insulation. insulation.
180° __
/‘ 120° \\\
7 je55%01— \
</-— - Y 3
«—@55%01— T ‘ p
Y : v ‘%
20 | 7] 1,001 ,
£01 2 |
! !+0 2 :
- ﬂ3.5 0' - 7275433 1
M3 7275436
Fig. 11 Heatsink requirements for 800 V Fig. 14 Heatsink requirements for 1000 V
insulation. insulation.
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MOUNTING
INSTRUCTIONS
TO-3

MOUNTING INSTRUCTIONS FOR TO-3 ENVELOPES

GENERAL DATA AND INSTRUCTIONS
Instructions for direct mounting.

Mounting instructions for up to 500 V insulation.
Using insulating bushes 56201j or 56261a and mica washer 56201d.

Mounting instructions for 500 to 2000 V insulation.
Using mounting support 56352 and mica washer 56339.

Heatsink requirements
Flatness in the mounting area: 0,06 mm per 40 mm
Mounting holes must be deburred.

Mounting torques
Minimum torque (for good heat transfer) 0,4 Nm (4 kgcm)
Maximum torque (to avoid damaging the transistor) 0,6 Nm (6 kgcm)

N.B.: When the driven nut or screw is in direct contact with a toothed lock washer (e.g. Fig. 10), the
torques are as follows:

Minimum torque 0,55 Nm (5,5 kgcm)
Maximum torque 0,8 Nm (8 kgcm)

Thermal data

The thermal resistance from mounting base to heatsink (Rth mp-h) can be reduced by applying a heat
conducting compound between transistor and heatsink. For insulated mounting the compound should
be applied to the bottom of both device and insulator.

Di . Insulated mounting
irect mounting | 500 v mica | 2000 V mica

From mounting base to heatsink
without heatsink compound Rth mb-h 06 ’ 1,0 ’ 1,25 K/w

with heatsink compound Rth mb-h 0,1 0,3 0,5 K/W
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MOUNTING
INSTRUCTIONS
TO-3

INSTRUCTIONS FOR DIRECT MOUNTING

The transistors should be mounted with M4 screws, see Figs 1 and 2. Minimum heatsink thickness (for
good heat transfer) 1,5 mm. Hole pattern: Fig. 3.

A heatsink with tapped holes or insert nuts can also be used, but a torque washer is necessary between
metal washer and transistor. See Fig. 4.

® Mmu

1% L | Y. .4

¥ s A Y22

CNONCICIONC,

gl
B+

72703801
7270381

Figs 1 and 2. Direct mounting with nuts.

Legend
{1) = screw
(2) =TO-3
(4) = mica

(5) = heatsink
(6) = insulating bush
(7) = metal washer
(8) = soldering tag
(9) = lock washer
(10) = nut
(11) = tapped hole
(12) = insert nut
Dimensions in mm
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TO-3

MOUNTING
Mounting instructions for TO-3 envelopes 'NSTRUCT'ONS

So0x01
h+g,z;$ S S «$ 10,9‘10,1
o

|- 16,9£0,1—

30'110'1 7270376

Fig. 3 Hole pattern for direct mounting with nuts.

=

® -
® et |
® . =

HERRE
® - L ™
® ? 772 CZZA R
M& ! 72703821

Fig. 4 Direct mounting with tapped holes or insert nuts.

April 1981
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MOUNTING
INSTRUCTIONS
TO-3

MOUNTING INSTRUCTIONS FOR UP TO 500 V INSULATION

Using insulating bushes 56201j and mica washer 56201d

For the component arrangement with minimum heatsink thickness see Figs 5 and 6. For hole pattern
and shape of holes see Figs 7 and 8.

Using insulating bush 56261a and mica washer 56201d

For an arrangement with M3 screws and nuts see Fig. 9, mounting holes are given in Figs 7 and 8.
The accessories can also be used in combination with M3 screws and heatsinks provided with tapped
holes or insert nuts. Lock washers are necessary between screw-head and metal washer, see Fig. 10.
For an assembly drawing with tapped holes see Fig. 11, with insert nuts see Fig. 12.

OLE

®

(@) 562014

®

(® s6201j

@
@
®

M3 C¢D

:

+
+8

;

L4
SR | N I S ——
1
LJ

4
| I I S,
(| SN S S —

2.

LaAZ

;

_%_iﬁ_

==

%% o =
i
7270383.3 ED

Ll

b

Figs 5 and 6. Insulated mounting (500 V) with 56201;j and 56201d. Heatsink thickness: 1,5 to 2,5 mm.

4

5,0£0,1

S

i——t

“201@3' __\i/__ - —é} 10;:0,1
) '

l« 169401 —

7270377

30,1+07

Fig. 7 Hole pattern for 500 V
insulation, nut fastening.

For legend see page 276.

120
,/»l 86507 =

V2074

1

- -

24%0, "zt

Fig. 8 Shape of hole for 500 V
insulation, nut fastening.
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Mounting instructions for TO-3 envelopes

MOUNTING

® ™3

'

@ M et

(®) s6261a W

Q@ =t~
l
® Eztr:g
@) s6201d —-4:———-
v
® M3) =+=- 2,5 min
‘ M3 [nD 1270385.3

Fig. 9 insuiated mounting
(500 V) with nuts.

(M3)

(M3)

INSTRUCTIONS
TO-3

@ m3 Tm;l
® (M3) a{w
@ m3) n::Am
(&) s6261a W
Aol =T~
© Ezt[g
® 56201d —=i=————
®&® W

L I 2
©® *;_% Y,

e

Fig. 10 insuiated mounting {5060 V)
with tapped holes or insert nuts.

56261a }
I |
@OI' * Y24,
NN
///)/////‘,u TR
56201d (L)~ ~120° = —
= % i
1 v
1
1
1
(D 7 |
-» P4%01 e

«~—865*02 —

72703873

Fig. 11 Assembly (partial) for Fig. 10 - tapped holes.
Q minimum 2,5 mm.

For legend see page 276.

* Thickness approximately 0,6 mm, outer diameter 7,5 mm.
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MOUNTING

INSTRUCTIONS
TO-3
M3)
(M3)
56261a (6 I
A N |
2 X
0,6 min
56201d (& v
' 5 [
5 N e}
v

@ R \

7270388.3

Fig. 12 Assembly (partial) for Fig. 10 - insert nuts Q minimum 2,5 mm.

For legend see page 276. Dimensions in mm

* Thickness approximately 0,6 mm, outer diameter 7,5 mm.
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MOUNTING
Mounting instructions for TO-3 envelopes INSTRUCTIONS
TO-3

MOUNTING INSTRUCTIONS FOR 500V TO 2000 V INSULATION
Using mounting support 56352 and mica washer 56339

The transistor should be mounted with M3 screws. For component arrangement see Figs 13 and 14.
For hole pattern see Fig. 15. Thickness of heatsink 2,5 mm to 3 mm.

® M3 |
[ | |
@ O ] |
i ! 1
|
® 56339+ | L E g i I
3;84 A prz7z7777777 1 VA
A .
56352 ; ( [t I !
- |
@ ‘ !
wzmzkn H
© = - =
© - -+ s
‘ M3 [Im 7270390 m 2270391 ; -

Figs 13 and 14. Insulated mounting (500 V—2000 V).

f’,OtO.L_

R

7.5%£01 ‘@* -— - ~€} 10,9&0,1
s .—~—‘

le—16,9£01—»

30,101 7270378

Fig. 15 Hole pattern for Figs 13 and 14.

For legend see preceding page.
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ACCESSORIES

TYPE NUMBER SURVEY ACCESSORIES

type number description envelope
56201d mica washer (up to 500 V) TO-3
56201j insulating bushes (up to 500 V) TO-3
56261a insulating bushes (up to 500 V) TO-3
56339 mica washer (500 to 2000 V) TO-3
56352 insulating mounting support TO-3
56359b mica washer (up to 1000 V) TO-220
56359¢ insulating bush (up to 800 V) TO-220
56359d rectangular insulating bush (up to 1000 V) TO-220
56360a rectangular washer (brass) TO-220
56363 spring clip (direct mounting) TO-220
56364 spring clip (insulated mounting) TO-220
56367 alumina insulator (up to 2000 V) TO-220
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ACCESSORIES

Clip mounting TO-220 envelopes

56363

SPRING CLIP

for direct mounting of TO-220 envelopes

MECHANICAL DATA
Material : steel, zinc-chromate passivated.

56364

PSS )

e

7,2

lﬁog

N\

[

72

48

23 le—— 120 —->»

TZ75L 61

SPRING CLIP

for insulated mounting of TO-220 envelopes

MECHANICAL DATA
Material: steel, zinc-chromate passivated.

7,2 )

=

|
¢

23

T

69

48

v

12756462

> 318

Dimensions in mm

13,18 =

Dimensions in mm

to be used in
conjunction with
56367 or 56369.
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ACCESSORIES

Clip mounting TO-220 envelopes

56367 ALUMINA INSULATOR
for insulated clip mounting of TO-220 envelopes (up to 2 kV)

MECHANICAL DATA Dimensions in mm

Material: 96-alumina.
0,25

16 —— —>“<—

|-

— 7275640

* Because alumina is brittle, extreme care must be taken when mounting devices not to crack the
alumina, particularly when used without heatsink compound.

56369 MICA INSULATOR
for insulated clip mounting of TO-220 envelopes (up to 2 kV)
MECHANICAL DATA Dimensions in mm
0,90
0,05
+—— 16 ———» — -
Y
21

7275439
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ACCESSORIES

Mounting TO-220 envelopes

56359b MICA WASHER
for TO-220 envelopes (up to 1000 V)
MECHANICAL DATA Dimensions in mm
36+0,05 0,06+ 0,02
b4
[3 .
v

72731622 | g— 1§ ———»

56360a RECTANGULAR WASHER

for direct and insulated mounting of TO-220 envelopes
MECHANICAL DATA Dimensions in mm
Material : brass; nickel plated - 31 -

<58 -» 7273141

August 1983
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ACCESSORIES

Mounting TO-220 envelopes

56359c INSULATING BUSH
for TO-220 envelopes (up to 800 V)

MECHANICAL DATA
Material : polyester

TEMPERATURE

Maximum permissible
temperature Tmax = 150 °C

23,5
"Imux -

v
1"
y L—G 7->‘

7273143

56359d RECTANGULAR INSULATING BUSH
for TO-220 envelopes (up to 1000 V)

MECHANICAL DATA

TEMPERATURE

Maximum permissible
temperature Tmax = 160 °C

<58 »

-
@3,

72739201

Dimensions in mm

Dimensions in mm
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ACCESSORIES

Mounting TO-3 envelopes

56201d MICA WASHER

Mica washer for up to 500 V insulation of TO-3 envelopes.

MECHANICAL DATA

- 43
- 30,1 >
-»| |=185max

e
D1
1

|
A

72756441

56201] 2 INSULATING BUSHES

Two insulating bushes for up to 500 V insulation of TO-3 envelopes.

MECHANICAL DATA
Material : polyester

> @38 |- > @31 -
1 4
35
5,0 y

v AU A

- @65 —>!

TEMPERATURE
Maximum permissible temperature

7275448

__¥ 006

o 30,02

Dimensions in mm

Dimensions in mm

Tmax 150 °C
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ACCESSORIES

Mounting TO-3 envelopes

56261a 2 INSULATING BUSHES

Two insulating bushes for up to 500 V insulation of TO-3 envelopes.

MECHANICAL DATA Dimensions in mm
Material : polyester

-+ P38 - > 331 |-

65 S

- ¢ 65— 7275449
TEMPERATURE
Maximum permissible temperature Tmax 150 °C
56339 MICA WASHER

Mica washer for 500 to 2000 V insulation of TO-3 envelopes, for which it should be combined with
mounting support 56352.

MECHANICAL DATA Dimensions in mm
46 >
[e—— 30— &
= <-—- 16,9 —»
5 A~
v T \ | 4
109 {B 4+ @‘ 43 32
' - —_¢T . i
y
_t
== 0,075+0,025
72702651 4
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ACCESSORIES

Mounting TO-3 envelopes
56352 MOUNTING SUPPORT

Mounting support for 500 to 2000 V insulation of TO-3 envelopes, for which it should be combined
with mica washer 56339.

MECHANICAL DATA Dimensions in mm
Material : polyester
—b‘ i<—4,85
~>|I “4- 3,9
- = 31 *
L - -
. A T v 44
L 1 i HIE N | A4 ’ *
i 3 4 23
] p s
- -
24,85
21
Y
+— 30,1 ——
- 42 _»| 727026621
TEMPERATURE
Maximum permissible temperature Tmax 125 ©°C
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