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Unitrode Corporation makes no representation that the use or inter-
connection of the circuits described herein will not infringe on exist-
ing or future patent rights, nor do the descriptions contained herein
imply the granting of licenses to make, use or sell equipment con-
structed in accordance therewith. i

© 1983, by Unitrode Corporation. All rights reserved. This Databook,
or any part or parts thereof, must not be reproduced in any form
without permission of the copyright owner.

NOTE: The information presented in this Databook is believed to be
accurate and reliable. However, no responsibility is assumed by
Unitrode Corporation for its use.
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PART NUMBER INDEX

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
13 | 2N6755 12A; 60V; 0.250; T0-3 95 | UFNF220 3.5A. 200V: 0.80: 10-39
13 | 2N6756 14A; 100V; 0.180); TO-3 95 | UFNF221 3.5, 150V: 0.80. T0-39

""" : e 95 | UFNF222 3.0A 200V: 1.2Q. TO-39
17| 2N6757 BA; 150V, 0.60; TO-3 95 | UFNF223 3.0A. 150V: 1.20: TO-39
17 | 26758 9A 200V: 040 TO-3 95 JUPNF223 | 3.0A/150V:1.200T0-39 |
21 | 2N6759 45A; 350V; 1.5Q; T0-3 o fivEse AR ig To39
21 | 2N6760 5.5A; 400V. 1.0Q: T0-3 -5A; 150V: 0.402; TO-

: 400V; 1.0 101 | UFNF232 45A 200V: 0.60: T0-39
25 | 2N6761 4A; 450V; 2.00; TO-3 101 | UFNF233 4.5A; 150V; 0.6Q; T0-39
25 | 2N6762 4.5A; 500V; 1.5Q: T0-3 107 | UFNF430 2.75A; 500V; 1.5Q; T0-39
29 | 2N6763 31A; 60V: 0.080; 107 | UFNF431 2.75A; 450V 1.50. T0-39
T0-3 (Modified) 107 | UFNF432 2.25A; 500V: 2.00: TO-39
29 | 2N6764 38A; 100V; 0.0550; | 107 | UFNF433 2.25A; 450V; 2.0Q; T0-39
T0-3 (Modified) 113 | UFN120 8A; 100V; 0.30Q; TO-3
33 | 2N6765 25A; 150V; 0.120Q; 113 | UFN121 8A 60V; 0.30Q: T0-3
T0-3 (Modified) 113 | UFN122 7A: 100V: 0.40Q; TO-3
33 | 2N6766 30A; 200V; 0.085Q; 113 | UFN123 7A. 60V; 0.40Q; TO-3
70-3 (Modified) 119 | UFN130 14A; 100V; 0.180; TO-3
37 | 2N6767 12A; 350V; 0.40; T0-3 119 | UFN131 14A. 60V; 0.180; T0-3
37 | 2N6768 14A;400v;0.30; 703 | | 119 | UFN132 12A; 100V; 0.250Q; TO-3
41 2N6769 11A; 450\/; 0.5Q: T0-3 | 119 UFN133 12A; 60V; 0.250Q; TO-3
41 | 2N6770 12A; 500V; 0.402; T0-3 125 | UFN140 27A; 100V; 0.085Q;
45 | UFNAIL1 1.0A; 60V; 1.50; T0-92 TO-3 (Modified)
45 | UFNA12 1.0A; 100V; 1.5Q; T0-92 125 | UFN141 27TA6 202/&0(-10?58?
-3 (Modifie
47 | UFNDIZO 0.5A; 100V; 2.40; DIL-4 125 | UFN142 24 100V 0 1100
47 | uFND1Z1 0.5A; 60V; 2.40; DIL-4 T0-3 (Modified)
47 | UFND1Z2 0.4A. 100V; 3.20; DIL-4 125 | urn1a3 24A; 60V: 0,100
53 | UFNDL10 1.0A; 100V; 0.60; DIL-4 131 | UFN150 40A; 100V; 0.055Q;
53 | uFNDI11 1.0A: 60V; 0.60; DIL-4 T0-3 (Modified)
53 UFND112 0.8A; IOOV', O.BQ; DIL-4 131 UFN151 40A; 60\/; 0_0550;
53 | UFND113 0.8A: 60V: 0.80; DIL-4 T3 (Modifie)
59 | UFND120 1.3A; 100V; 0.30; DIL-4 131 | UFN152 33A; 100V: 0.08Q;
59 | UFND123 1.1A; 60V; 0.40); DIL-4 T0-3 (Modified)
65 | UFND210 0.6A; 200V; 1.5Q; DIL-4 131 | UFNI53 33TA\C')-6:30(\/M2d(i)ﬁ§d)
65 | UFND213 0.45A; 150V; 2.40; DIL-4
FN220 5A; 200V: 0.80; TO-
71 | UFNF110 3.5A; 100V; 0.6Q; T0-39 S Iyt oh aooy oo 1o
71 | UFNF111 3.5A: 60V; 0.6Q; TO-39 37 | Dineaz A 00y L 1o
71 | UFNF112 3A; 100V; 0.80; T0O-39 SO v A ooV 1 et
71 | UFNF113 3A. 60V; 0.80; T0-39 + 150V; 1.20;
A; ;0.4Q2; -
77 | UFNF120 6A; 100V; 0.300; T0-39 123 Bm‘;g? gAf fgng 8 jg_ 18;
77 | UFNF121 6A: 60V; 0.30Q; TO-39 otdl Byt on booy 040, 703
77 | UFNF122 5A: 100V; 0.40Q; TO-39 5l Uiess PRI
77 | UFNF123 5A: 60V; 0.40Q; TO-39 + 150V; 0.60;
83 | UFNF130 8A; 100V; 0.180; T0-39 igg 3%3? ig:: fgng 8}23; ¥8§
83 [UFNF131 8A; 60v; 0.180; TO-39 149 | UFN242 16A: 200V: 0.220: TO-3
83 | UFNF132 7A. 100V; 0.250; T0-39 9ol B Lo a0y 0200 103
83 | UFNF133 7A: 60V; 0.250; T0-39 - 150V; 0.220,
89 | UFNF210 2.2A; 200V; 1.50; T0-39 155 | UFN250 30;\6230(01\\4/53{252)0;
89 | UFNF211 2.2A 150V; 1.5Q. TO-39 -3 (Mc _
89 | UFNF212 1.8A. 200V: 2.40; T0-39 195 | UFN251 763 Moditted
89 | UFNF213 1.8A: 150V 2.40: TO-39 155 | uFnzs2 o o aned
T0-3 (Modified)
155 | UFN253 25A; 150V; 0.1200;

TO-3 (Modified)
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PART NUMBER INDEX

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
161 | UFN320 3A; 400V; 1.80; T0-3 227 | UFN540 27A; 100V; 0.085Q; TO-220AB
161 | UFN321 3A; 350V; 1.80; T0-3 227 | UFN541 27A; 60V; 0.0850); TO-220AB
161 | UFN322 2.5A; 400V; 2.50Q; TO-3 227 | UFN542 24A; 100V; 0.110; TO-220AB
161 | UFN323 2.5A; 350V; 2.5Q; TO-3 227 | UFN543 24A; 60V; 0.110; TO-220AB’
167 | UFN330 5.5A; 400V; 1.00; TO-3 233 | UFN610 2.5A; 200V; 1.50; TO-220AB
167 | UFN331 5.5A; 350V; 1.0Q; TO-3 233 | UFN611 2.5A; 150V: 1.50; TO-220AB
167 | UFN332 4.5A; 400V; 1.50; TO-3 233 | UFN612 2A; 200V; 2.40; TO-220AB
167 | UFN333 4. 5A: 350V; 1.50; T0-3 233 | UFN613 2A; 150V; 2.40: TO-220AB
173 | UFN340 10A; 400V; 0.550; T0-3 239 | UFN620 5A; 200V; 0.802; TO-220AB
173 | UFN341 10A; 350V; 0.550; T0-3 239 | UFN621 5A; 150V; 0.80; T0-220AB
173 | UFN342 8A; 400V; 0.800; TO-3 239 | UFN622 4A; 200V; 1.20; TO-220AB
173 | UFN343 8A; 350V; 0.800; T0-3 239 | UFN623 4A; 150V; 1.20; TO-220AB
179 | UFN350 15A; 400V; 0.30; TO-3 245 | UFN630 9A; 200V; 0.4Q2; TO-220AB
179 | UFN351 15A; 350V; 0.3Q; TO-3 245 | UFN631 9A; 150V; 0.40; TO-220AB
179 | UFN352 13A; 400V; 0.4Q; TO-3 245 | UFN632 8A; 200V; 0.60; TO-220AB
179 | UFN353 13A; 350V; 0.4Q: TO-3 245 | UFN633 8A; 150V; 0.60; TO-220AB
185 | UFN420 2.5A; 500V; 3.00Q; T0-3 251 | UFNB40 18A; 200V; 0.180; TO-220AB
185 | UFN421 2.5A; 450V; 3.00; T0O-3 251 | UFN641 18A; 150V; 0.180; TO-220AB
185 | UFN422 2A; 500V; 4.00; TO-3 251 | UFNB42 16A; 200V; 0.220; TO-220AB
185 | UFN423 2A; 450V; 4.00; TO-3 251 |UFN643 16A; 150V; 0.220; TO-220AB
191 | UFN430 4.5A; 500V; 1.5Q; T0-3 257 |UFN710 1.5A; 400V; 3.60; TO-220AB
191 | UFN431 4.5A; 450V: 1.50; TO-3 257 | UFN711 1.5A; 350V; 3.60: TO-220AB
191 | UFN432 4A; 500V; 2.00; TO-3 257 | UFN712 1.3A; 400V; 5.00; TO-220AB
191 | UFN433 4A; 450V; 2.00; TO-3 257 | UFN713 1.3A; 350V; 5.00: T0-220AB
197 | UFN440 8A; 500V; 0.850; 263 | UFN720 3A; 400V; 1.80; TO-220AB

T0-3 (Modified) 263 | UFN721 3A; 350V; 1.80; TO-220AB
197 | UFN441 8A; 450V; 0.850; 263 | UFN722 2.5A; 400V; 2.50; T0-220AB
T0-3 (Modified) 263 |UFN723 2.5A; 350V; 2.50; TO-220AB
197 1 UFN442 7A; 500v; 1.100; 269 | UFN730 5.5A; 400V; 1.00; TO-220AB
T0-3 (Modified) 269 | UFN731 5.5A; 350V; 1.00; T0-220AB
197 | UFN443 7A; 450V; 1.100; 269 | UFN732 4.5A; 400V; 1.50; TO-220AB
T0-3 (Modified) 1 1 269 luen733 4.5A; 350V; 1.50; T0-220AB
203 | UFN450 13A;500v; 0.40;T0-3 275 | UFN740 10A; 400V; 0.550; TO-220AB
203 | UFN451 13A; 450V; 0.40: T0-3 275 | UFN741 10A; 350V; 0.550; T0-220AB
203 | UFN452 12A;500v; 0.50; T0-3 275 | UFN742 8A; 400V; 0.80Q; TO-220AB
203 | UFN453 12A; 450V 050, T0-3 275 | UFN743 8A; 350V; 0.80Q; TO-220AB
209 | UFN510 4Ai 1ooy; 0.69; T0-220AB 281 | UFN820 2.5A; 500V; 3.00Q; TO-220AB
209 | UFNS1I 2/ 60V; 0.60; 022078 281 | UFN821 2.5A; 450V; 3.00; TO-220AB
209 | UFN512 3.5A; 100V; 0.8Q; TO-220AB 281 | UFNg22 5 0A: 500V 4.00. TO-220AB
209 | UFN513 3.5A; 60V; 0.80; TO-220AB 281 | UFNB23 5 0A. 450V, 4.00. TO.220A8
215 | UFN520 8A; 100V; 0.300; TO-220AB 257 JUFNB30 2.5A 500V: 1.50: TO-220AB
215 | UFN521 8A; 60V; 0.300; TO-220AB 287 | UFN831 4.5A; 450V; 1.50; TO-220AB
215 | UFN522 7A; 100V; 0.400; TO-220AB 587 | UFng32 4.0, 500V. 2.00. TO.220A8
215 | UFN523 7A; 60V; 0.400; TO-220AB 287 | UFNg33 4.0A; 450V; 2.00; TO-220AB
221 [ UFN530 14A; 100V, 0.180; T0-220AB | ["593 | UFN840 8.0A; 500V; 0.850; TO-220AB
221 | UFN531 14A; 60V; 0.180; TO-220AB 293 | UFN841 8.0A; 450V; 0.850; TO-220AB
221 | UFN532 12A; 100V. 0.250; TO-220AB | | 293 | yFNga2 7.0A; 500V; 1.100; TO-220AB
221 | UFNS533 12A; 60V; 0.25Q; T0-220AB 293 | UFN843 7.0A; 450V; 1.100; TO-220AB
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N-CHANNEL PRODUCT SELECTION GUIDE
POWER MOSFETS

I Continuous Io Continuous
Vos Rosiom Drain Current lom Pb max Vos Rosion Drain Current lom Po max
Drain | On-State (Amps) Pulsed | Power Drain | On-State (Amps) Pulsed | Power
Source | Resist- Drain | Dissi- Source | Resist- Drain | Dissi-
Voltage | ance Part 100°C | 25°C |Current| pation Voltage| ance Part 100°C | 25°C |Current| pation

(Volts) | (Ohms) | Numbers | Case Case |(Amps)| (Watts) | Page (Volts) | (Ohms) | Numbers | Case Case | (Amps) | (Watts) | Page

500 04 2N6770 | 7.75| 120 | 48 150 41 200 | 0.085 | 2N6766 | 19.0 | 30.0 | 120 150 33
500 0.4 UFN450 | 8.0 | 13.0 52 150 | 203 200 | 0.085 | UFN250 | 19.0 | 30.0 | 120 150 | 155
500 0.5 UFN452 | 7.0 | 120 | 48 150 | 203 200 | 012 UFN252 | 16.0 | 25.0 | 100 150 | 155
500 0.85 | UFN440 | 5.0 80 | 32 125 | 197 200 | 0.18 UFN240 | 11.0 | 180 72 125 | 149
500 1.1 UFN442 | 40 70 | 28 125 | 197 200 | 022 UFN242 | 10.0 | 16.0 64 125 | 149

500 15 2N6762 | 3.0 45 18 75 25 200 | 04 2N6758 6.0 9.0 36 75 17
500 15 UFN430 | 3.0 45 18 75 | 191 200 | 04 UFN230 6.0 9.0 36 75 | 143
500 2.0 UFN432 | 35 40 16 75 | 191 200 | 0.6 = | UFN232 5.0 8.0 32 75 | 143
500 3.0 UFN420 | 15 25 10 40 | 185 200 | 08 UFN220 3.0 5.0 20 40 | 137
500 40 UFN422 | 1.0 2.0 8 40 | 185 200 | 1.2 UFN222 25 4.0 16 40 137

450 04 UFN451 | 8.0 13.0 52 150 | 203 150 | 0.085 [ UFN251 | 19.0 | 30.0 | 120 150 | 155
450 0.5 2N6769 | 7.0 11.0 44 150 41 150 | 0.12 2N6765 | 16.0 | 25.0 | 100 150 33
450 05 UFN453 | 7.0 120 | 48 150 | 203 150 | 0.12 UFN253 | 16.0 | 25.0 | 100 150 | 155
450 0.85 | UFN441 | 5.0 8.0 32 125 | 197 150 | 0.18 UFN241 | 11.0 | 18.0 72 125 | 149
450 1.1 UFN443 | 4.0 7.0 28 125 | 197 150 | 0.22 UFN243 | 10.0 | 16.0 64 125 | 149

450 1.5 UFN431 | 3.0 45 18 75 | 191 150 | 04 UFN231 6.0 9.0 36 75 | 143
450 2.0 2N6761 | 25 4.0 16 75 25 150 | 06 2N6757 50 8.0 32 75 17
450 20 UFN433 | 25 4.0 16 75 | 191 150 | 06 UFN233 50 8.0 32 75 | 143
450 3.0 UFN421 | 15 2.5 10 40 | 185 150 | 0.8 UFN221 3.0 5.0 20 40 | 137
450 4.0 UFN423 | 1.0 2.0 8 40 | 185 150 | 1.2 UFN223 25 4.0 16 40 | 137

400 0.3 2N6768 | 9.0 | 14.0 56 150 37 100 | 0.055 | 2N6764 | 24.0 | 380 | 152 150 29
400 0.3 UFN350 | 9.0 150 | 60 150 | 179 100 | 0.055 | UFN150 | 25.0 | 40.0 | 160 150 | 131
400 04 UFN352 | 8.0 | 13.0 52 150 | 179 100 | 0.08 UFN152 | 20.0 | 33.0 | 132 150 | 131
400 0.55 | UFN340 | 6.0 | 10.0 | 40 125 | 173 100 | 0.085 | UFN140 | 17.0 | 27.0 | 108 125 | 125
400 0.8 UFN342 | 5.0 8.0 32 125 | 173 100 | 0.11 UFN142 | 15.0 | 24.0 96 125 | 125

400 1.0 2N6760 | 3.5 55 | 22 75 21 100 | 0.18 2N6756 9.0 | 140 56 75 13
400 1.0 UFN330 | 35 55 | 22 75 | 167 100 | 0.18 UFN130 9.0 | 140 56 75 | 119
400 15 UFN332 | 3.0 45 18 75 | 167 100 | 0.25 UIFN132 | 8.0 | 12.0 48 75 | 119
400 1.8 UFN320 | 2.0 3.0 12 40 | 161 100 | 03 UFN120 5.0 8.0 32 40 | 113
400 2.5 UFN322 | 15 25 10 40 | 161 100 | 0.4 UFN122 | 4.0 7.0 28 40 | 113

350 0.3 UFN351 | 9.0 | 150 | 60 150 | 179 60 | 0.055 | UFN151 | 25.0 | 40.0 | 160 150 | 131
350 04 2N6767 | 7.75| 12.0 | 48 150 37 60 | 0.08 2N6763 | 20.0 | 31.0 | 124 150 29
350 04 UFN353 | 8.0 | 13.0 52 150 | 179 60 | 0.08 UFN153 | 20.0 | 33.0 | 132 150 | 131
350 0.55 | UFN341 | 6.0 | 10.0 | 40 125 | 173 60 | 0085 [ UFN141 | 17.0 | 27.0 | 108 125 | 125
350 0.8 UFN343 | 5.0 8.0 32 125 | 173 60 | 0.11 UFN143 | 15.0 | 24.0 96 125 | 125
350 1.0 UFN331 | 35 55 22 75 | 167 60 | 0.18 UFN131 9.0 | 140 56 75 | 119
350 15 2N6759 | 3.0 4.5 18 75 21 60 | 0.25 2N6755 8.0 | 12.0 48 75 13
350 15 UFN333 | 35 45 18 75 | 167 60 | 025 UFN133 8.0 | 120 48 75 | 119
350 18 UFN321 | 20 3.0 12 40 | 161 60 | 03 UFN121 5.0 8.0 32 40 | 113
350 25 UFN323 | 15 25 10 40 | 161 60 | 0.4 UFN123 4.0 7.0 28 40 | 113
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N-CHANNEL
POWER MOSFETS 0

TO-220AB
lo Continuous 1o Continuous
Vos Rosion Drain Current lom | Po max Vos Rosiom Drain Current lom Pp max
Drain | On-State (Amps) Pulsed | Power Drain | On-State (Amps) Pulsed | Power
Source | Resist- Drain | Dissi- Source | Resist- Drain | Dissi-
Voltage| ance Part 100°C | 25°C |Current| pation Voltage| ance Part 100°C | 25°C |Current| pation

(Volts) | (Ohms) | Numbers | Case Case | (Amps) | (Watts) | Page (Volts) | (Ohms) | Numbers | Case Case | (Amps) | (Watts) | Page

500 0.85 | UFN840 5.0 8.0 32 125 | 293 200 | 04 UFN630 | 6.0 9.0 36 75 | 245
500 1.1 UFN842 40 7.0 28 125 | 293 200 | 0.6 UFN632 | 5.0 8.0 32 75 | 245
500 15 UFN830 3.0 45 18 75 | 287 200 | 0.8 UFN620 | 3.0 5.0 20 40 | 239
500 2.0 UFN832 25 4.0 16 75 | 287 200 | 1.2 UFN622 | 25 4.0 16 40 | 239

500 3.0 UFN820 15 2.5 10 40 | 281 200 | 15 UFN610 | 15 25 10 20 | 233
500 4.0 UFN822 1.0 2.0 8 40 | 281 200 | 2.4 UFN612 | 1.25| 20 8 20 | 233
450 0.85 | UFN841 5.0 8.0 32 125 | 293 150 | 0.18 UFN641 [ 11.0 | 18.0 72 125 | 251
450 1.1 UFN843 4.0 7.0 28 125 | 293 150 | 0.22 UFN643 | 10.0 16.0 64 125 | 251
450 15 UFN831 3.0 45 18 75 | 287 150 | 04 UFN631 | 6.0 9.0 36 75 | 245
450 2.0 UFN833 25 4.0 16 75 | 287 150 | 06 UFN633 | 5.0 8.0 32 75 | 245
450 3.0 UFN821 15 25 10 40 | 281 150 | 0.8 UFN621 | 3.0 5.0 20 40 | 239
450 40 UFN823 1.0 2.0 8 40 | 281 150 | 1.2 UFN623 | 25 4.0 16 40 | 239
400 0.55 | UFN740 6.0 | 10.0 40 125 | 275 150 | 15 UFN611 | 15 25 10 20 |223
400 0.80 | UFN742 5.0 8.0 32 125 | 275 150 | 24 UFN613 | 1.25| 2.0 8 20 | 223

400 1.0 UFN730 3.5 55 22 75 | 269 100 | 0.085 | UFN540 [17.0 | 27.0 | 108 | 125 |227

400 15 UFN732 3.0 45 18 75 | 269 100 | 0.11 UFN542 | 15.0 | 24.0 96 | 125 |227
400 1.8 UFN720 2.0 3.0 12 40 | 263 100 | 0.18 UFN530 | 9.0 | 14.0 56 75 | 221
400 25 UFN722 15 25 10 40 | 263 100 | 0.25 UFN532 | 80 | 120 48 75 | 221
400 3.6 UFN710 1.0 1.5 6 20 | 257 100 | 0.3 UFN520 | 5.0 8.0 32 40 | 215
400 50 UFN712 0.8 13 5 20 | 257 100 | 04 UFN522 | 4.0 7.0 28 40 | 215

350 0.55 | UFN741 6.0 | 10.0 40 125 | 275 100 | 06 UFN510 | 25 40 16 20 | 209
350 0.8 UFN743 50 8.0 32 125 | 275 100 | 08 UFN512 | 2.0 35 14 20 | 209
350 1.0 UFN731 35 55 22 75 | 269 60 | 0.085 | UFN541 |17.0 | 27.0 | 108 125 | 227
350 15 UFN733 3.0 45 18 75 | 269 60 | 0.11 UFN543 [ 150 | 240 96 125 | 227
350 1.8 UFN721 2.0 3.0 12 40 | 263 60 | 0.18 UFN531 | 9.0 14.0 56 75 | 221
350 25 UFN723 15 25 10 40 | 263 60 | 0.25 UFN533 | 8.0 12.0 48 75 | 221
350 3.6 UFN711 1.0 1.5 6 20 | 257 60 | 0.3 UFN521 | 5.0 8.0 32 40 |215
350 5.0 UFN713 0.8 13 5 20 | 257 60 | 04 UFN523 | 4.0 7.0 28 40 | 215
200 0.18 | UFN640 | 11.0 | 18.0 72 125 | 251 60 | 0.6 UFN511 | 25 4.0 16 20 | 209
200 0.22 | UFN642 | 10.0 | 16.0 64 125 | 251 60 | 0.8 UFN513 | 2.0 35 14 20 | 209
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PRODUCT SELECTION GUIDE

70-39 T70-92
Ip Continuous Ip Continuous
Vos Rosion Drain Current lom Po max Vos Rosiom Drain Current fom Po max
Drain | On-State (Amps) Pulsed | Power Drain | On-State (Amps) Pulsed | Power
Source | Resist- Drain | Dissi- Source | Resist- Drain | Dissi-
Voltage| ance Part 100°C | 25°C |Current| pation Voltage| ance Part 25°C Current | pation
(Volts) | (Ohms) | Numbers | Case Case | (Amps) | (Watts) | Page (Volts) | (Ohms) | Numbers Case (Amps) | (Watts) | Page
500 1.5 UFNF430| 1.75 | 2.75 11 25 107 100 1.5 UFNA12 1.0 20 2.4 45
500 2.0 UFNF432| 1.5 2.25 9 25 107 60 1.5 UFNAL1 1.0 2.0 24 45

450 15 UFNF431| 1.75 | 2.75 | 11 25 | 107
450 20 UFNF433| 1.5 2.25 9 25 | 107

200 0.4 UFNF230| 3.5 55 22 25 | 101
200 0.6 UFNF232| 2.8 45 18 25 101
200 0.8 UFNF220 | 2.1 35 14 20 95
200 1.2 UFNF222| 1.75 | 3.0 12 20 95

U
200 | 1.5 |UFNF210| 1.4 | 22 9 15 | 89 U “
200 | 2.4 |UFNF212| 11 | 18 75| 15 | 89 DiL-4
150 | 04 |UFNF231| 35 |55 | 22 25 | 101

150 0.6 UFNF233| 2.8 45 18 25 | 101 1o Continuous
150 | 0.8 |UFNF221| 2.1 35 14 20 95 DVD'S oR°§f"{ Dra(ig Cur;ent : ‘?Med !;a MAx
rain | On-State mps; uls ower

150 1.2 UFNF223| 1.75 | 3.0 12 20 95 Source | Resist- Drain | Dissi-

150 15 UFNF211} 1.4 22 9 15 89 Voltage| ance Part 25°C Current| pation

150 2.4 UFNF2131} 1.1 1.8 7.5 15 89 (Volts) | (Ohms) | Numbers Case (Amps) | (Watts) | Page

100 0.18 |UFNF130| 50 8.0 32 25 83 200 1.5 |UFND210 0.6 25 1.0 65

100 0.25 |UFNF132} 45 7.0 28 25 83 150 2.4 |UFND213 0.45 1.8 1.0 65

100 0.3 UFNF120| 3.5 6.0 24 20 77 100 0.3 |UFND120 1.3 52 1.0 59

100 0.4 UFNF122| 3.0 5.0 20 20 77 100 0.6 |UFND110 1.0 4.0 1.0 53

100 0.6 UFNF110| 2.25 | 35 14 15 71 100 0.8 |UFND112 0.8 3.0 1.0 53

100 0.8 UFNF112| 2.0 3.0 12 15 71 100 24 |UFND1ZO 0.5 2.0 1.0 47
60 0.18 |UFNF131| 5.0 8.0 32 25 83 100 3.2 |UFND1Zz2 0.4 1.5 1.0 47
60 0.25 |UFNF133| 45 7.0 28 25 83 60 0.4 |JUFND123 1.1 4.4 1.0 59
60 0.3 UFNF121| 35 6.0 24 20 77 60 0.6 |UFND111 1.0 4.0 1.0 53
60 0.4 UFNF123| 3.0 5.0 20 20 77 60 0.8 |UFND113 0.8 3.0 1.0 53
60 0.6 UFNF111| 225 | 35 14 15 71 60 2.4 |UFND1Z1 0.5 2.0 1.0 47
60 0.8 UFNF113] 2.0 3.0 12 15 71 60 3.2 |UFND1Z3 0.4 15 1.0 47

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 11 PRINTED IN U.S.A
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POWER MOSFET TRANSISTORS

100 Volt, 0.18 Ohm

N-Channel

FEATURES
e Fast Switching
® Low Drive Current

e Ease of Paralleling
e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6755
2N6756

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vbs Rps(on) Ip
2N6755 60V 0.25Q 12A
2N6756 100V 0.18Q 14A

MECHANICAL SPECIFICATIONS
2N6755 2N6756 T0-3
2222(0.875)
MAX DIA 1143 (0 450)
(0.135) MAX 635 0250
_1 SEATING
T PLANE
1.08 (0.043) ) ;TJ;,‘OT
TWO PLACES A_-“‘_ O PLACES:
2667
{1.050) MAX =
xR R S S
TWO PLACES
O\ 1218 675)’1
DRAIN . \ 'GH(( )nsggszu
(CASE) g | i
SOURCE
GATE et
L 51102291
577107205
1117008800
TWETO4T0)

1t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)

4/83
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ABSOLUTE MAXIMUM RATINGS

2N6755 2N6756

Parameter 2N6755 2N6756 Units
Vps Drain — Source Voltage 60" 100° v
VDGR Drain — Gate Voltage (Rgg = 1 MS2) 60° 100" \2
Ip@ T¢ = 25°C Continuous Drain Current 12 14* A
Ip@ T¢ = 100°C Continuous Drain Current 8.0° 9.0* A
om Pulsed Drain Current 25 30 A
Vas Gate - Source Voltage 120° \
Pp@ T¢ = 25°C Max. Power Dissipation 75° (See Fig. 11) w
Pp @ T¢ = 100°C Max. Power Dissipation 30° (See Fig. 11) w
Linear Derating Factor 0.6 (See Fig. 11) W/K
M Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH A
25 | 30
T ¢
T:(g SO:::;:n"l?e::evatuw Range 557 10 150* °c
Lead Temperature 300° (0.063 in. (1.6mm) from case for 10s) oc
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified) |
Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage | 2N6755 60 - - \2 Vgs = 0
2N6756 100 - - \ Ip = 1.0mA
VGs(th) Gate Threshold Voltage ALL 20 - 40° \4 Vps = Vgs. Ip = 1 mA
IgssF  Gate - Body Leakage Forward ALL - 100° nA | Vgg =20V -
Igssr  Gate  Body Leakage Reverse ALL - 100* nA Vgs = -20V N
Ipss Zero Gate Voltage Drain Current ALL 0.1 1.0° mA Vps = Max. Rating, Vgg = 0
02 4.0° mA | Vg = Max. Rating, Vgg = 0, Ti = 125°C
VDS(on) Et:I(;;:geDr;E%ource On-State 2N6755 30° \% Vgs 10V, 1p - 12A
2N6756 252 | v |vgg- 10V, i - 14A
Rps(on) Static Drain-Source On-State 2N6755 0.20 025" 2 Vgg = 10V, Ip = BA
Resistance (1) ING756 014 018'_J Q Vgs 10V.1p 9A
RpS(on) 21:5(‘;(;al?‘z:aén8uvce On-State 2N6755 - 045" | 92 |vgs 10V.1p BA Tc 125°C
2N6756 - 033" Q Vgs 10V, Ip 9A, T 125°C
9 Forward Transconductance G) ALL 40° | 55 12.0* S (15) Vos 15;\-/?»!0 9A
Ciss Input Capacitance ) ALL 350° 600 806.'“‘ TeF T T
U - R Wt — g A VG5 - 0, Vpg 25V, 1 1.0 MH2z
Coss Qutput Caffcuance ) ALL ] 150°* 300 500° pF See Fig 10
Crss Reverse Transter Capacitance i ,,_,,{\,L,L ] »‘:0:“ 7‘771070'7 B 1’)0 _«-.._?r 4. -
| Vpp T 36V.1H 9A.Z,
) " (See Figs. 13 and 14)
tg (off) Turn-Off Delay Time —l (MOSFET switching times are essentially
tg Fall Time T 1 independent of operating temperature.)
THERMAL RESISTANCE
._R_'J‘Jc Junction-to-Case T AL | T o 167° K/W o
Rihes Case-to-Sink ALL 0.1 K/W Mounting surface flat, smooth, and greased
RthJA J”f'ff‘?"_f?*mb"m ) 77 T VA‘LL ) 30_ 1 i/f__J .Free An’Operanon
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Is Continuous Source Current 2N6755 o 2t | A’TME(?A(MJ MOSFET symbol
(Body Diode) 2N6756 14° showing the integral
reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6755 25 A
(Body Diode) 2N6756 30
[Vep  Diode Forward Voltage () | 2N6755 | 085+ | 17 | V[ Tc-259CIg= 12A, Vgg - O
» 2N6756 090 18° \ Te 299C.lg 14A,Vgg O
e Reverse Recovery Time ALL 300 ns TJ < 150°C, lg = Igpm. dIp/dt = 100 A/us
QRrR Reverse Recovered Cha;;e o ALL o 40 T uC T, IE:OBCIF“ISM dlg/dt = 100 Alus
*JEDEC registered values (1) Pulse Test' Pulse Width < 300 usec, Duty Cycle < 2%
Fig. 1 — Clamped Inductive Test Circuit Fig. 2 — Clamped Inductive Waveforms

VARY t, TO 0BTAIN
REQUIRED PEAK 1

T out

Vgs = 10V |ty

E, = 0.58Vpgg

I Vg =0.758Vpgs
_—Vc
T oose -PJ‘
UNITRODE CORPORATION « 5 FORBES FOAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540

TWX (710) 326-6509 + TELEX 95-1064 14 PRINTED IN U.S.A



2N6755 2N6756

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
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Fig.9 —Normalized Typical On-R. Vs. Temp
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Fig. 11 — Power Vs. Temperature Derating Curve
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Fig. 13 — Switching Time Test Circuit
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2N6755 2N6756

Fig. 10 — Typical Cap Vs. Drain-to-S Voltage
2000 T
Ves=0
f=1MHz
1600
3
Z 1200
=}
2
=
o
<
S
g o ~——] Cis
o
400 ~— Coss
\1—"‘
Crgs
I
0 10 20 30 40 50

Vps. DRAIN-TO-SOURCE VOLTAGE {VOLTS)

Fig. 12 — Typical Body-Drain Diode Forward Voltage
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POWER MOSFET TRANSISTORS

200 Volt, 0.4 Ohm
N-Channel

FEATURES

s Fast Switching

e Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6757
2N6758

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosion and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

[ Part Number Vos Roston I
2N6757 150V 0.60 8A
2N6758 200V 0.4Q 9A

MECHANICAL SPECIFICATIONS

10135) MAX

T

TWO PLACES

TWO PLACES

DRAIN __
(CASE}

109 (0.043)
garoom 04 *H*_

2N6757 2N6758

22.22(0879)
MAX DIA. 1143 (0450)
§3510.250)

SEATING
PLANE

10.16 (0.40) MIN
TWO PLACES

571102251
T

e
1117 (0.440)
057104200

1 MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)

T0-3

4/83
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ABSOLUTE MAXIMUM RATINGS

2N6757 2N6758

Parameter 2N6757 2N6758 Units
Vps Drain — Source Voltage 150* 200* \"
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 150°* 200* \
Ip @ T = 25°C Continuous Drain Current 8.0* 9.0* A
Ip @ T¢ = 100°C Continuous Drain Current 5.0* 6.0* A
'om Pulsed Drain Current 12 15 A
Vgs Gate — Source Voltage 120* v
Pp@Tc= 25°C Max. Power Dissipation 75* (See Fig. 11) w
POD@®Tc= 100°C Max. Power Dissipation 30* (See Fig. 11) w
Linear Derating Factor 0.6* (See Fig. 11) W/K
Im Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH A
12 | 15
Ty Operating and _65° to0 150° oc
Tetg Storage Temperature Range
Lead Temperature 300* (0.063 in. (1.6mm) from case for 10s) oc
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max Units Test Conditions
BVpgs Drain — Source Breakdown Voltage | 2N6757 150 - - \% Vgs =0
2N6758 200 - - v Ip=10mA
VGs(th) Gate Threshold Voltage ALL 2.0* - 4.0° v Vps = Vgs. Ip = 1 mA
lGssF Gate — Body Leakage Forward ALL - 100°* nA Vgs = 20V
Igssp  Gate — Body Leakage Reverse ALL - 100" nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current 0.1 1.0 mA Vps = Max. Rating, Vg = 0
ALL
- 0.2 4.0° mA | Vg = Max. Rating, Vgg = 0, Tg = 125°C
Vps(on) Static Drain-Source On-State 2N6757 48 Vgs = 10V, Ip = 8A
Vol
oltage 2N6758 36° Vgs = 10V, Ip = 9A
Rpg(on) Static Drain-Source On-State 2N6757 = 04 06* Vgs - 10V, Ip - 5A
Resistance (1)
2N6758 | - 025 | 0.4* Q@ | Vgs- 10V.1p - 6A
Rps(on) Static Drain-Source On-State 2N6757 - 1.13* 1] Vgg = 10V, I - 5A, T = 125°C
Resistance (1)
2N6758 - ~ 0.75* 2 Vgs - 10V, Ip - 6A, T - 125°C
9 Forward Transconductance @ ALL 3.0 5.0 9.0° S(U) | Vpg = 15V, Ip = 6A
Ciss Input Capacitance ALL 350* 600 800* pF
i VGs = 0. Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 100° 250 450° oF See Fio 10
e Fig.
Cres Reverse Transfer Capacitance ALL 40° 80 150* pF 9
td (on)  Turn-On Delay Time ALL - - 30°* ns | Vpp =90V, Ip - 6A, 2, = 152
t, Rise Time ALL - - 50°* ns (See Figs. 13 and 14)
tg (off) Turn-Ott Delay Time ALL ~ - 50° ns (MOSFET switching times are essentially
1 Fall Time ALL - - 40°* ns independent of operating iemperature.)
THERMAL RESISTANCE
Rypyc  Junction-to-Case ALL - - 167 KW
Rings  Case-to-Sink ALL - 0.1 - K/W | Mounting surface flat, smooth, and greased.
RthJA Junction-to-Ambient ALL - - 30 K/wW Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Is Continuous Source Current 2N6757 - - 8.0* A Modified MOSFET symbol
(Body Diode) 2N6758 = = 90" showing the integral
. reverse P-N junction rectifier
Ism Pulsed Source Current s 2N6757 - - 12 A
{Body Diode) 2IN6758 _ — 15
Vsp Diode Forward Voltage (7) 2N6757 | 0.75° - 1.50° v [ Tc=25°C.Ig=8A,Vgg=0
2N6758 | 0.80* | - 160° vV [ Tc=259C.1g=9A,vgg = 0
tee Reverse Recovery Time ALL - 650 — ns Ty = 150°C, Ig = Igpm. dIg/dt = 100 A/us
QgR Reverse Recovered Charge ALL - 10 - uC Ty = 150°C, Ig = Igm, dIg/dt = 100 A/us

*JEDEC registered values.

Fig. 1 — Clamped Inductive Test Circuit

VARY 1, TO OBTAIN
REQUIRED PEAK ||

= Ve

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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T Vg - 0758Vpss
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@ Pulse Test: Pulse Width <X 300 usec, Duty Cycle < 2%

Fig. 2 — Clamped Inductive Waveforms
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2N6757 2N6758

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
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2N6757 2N6758

Fig.9 —Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 11 — Power Vs. Temperature Derating Curve Fig. 12 — Typical Body-Drain Diode Forward Voltage
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POWER MOSFET TRANSISTORS

400 Volt, 1.0 Ohm
N-Channel

FEATURES

e Fast Switching

e Low Drive Current

® Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

DESCRIPTION

thermal stability.

2N6759
2N6760

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

PRODUCT SUMMARY

B Part Number Vps Ros(on) Ip
2N6759 350V 1.5Q 4.5A
2N6760 400V 1.0Q 5.5A

MECHANICAL SPECIFICATIONS

222210875
MAX DIA 1143 (0450

342 3 (02501
(0135) MAX ’._“.{ 635 (0250)
SEATING

T” PLANE

109 (0.043) 5,0
037 0.038) -
TWO PLACES

10 16 (0 40) MIN
TWO PLACES

Lo olber
}l‘OSU}MAX"
4080161 ga |
38470157 ~

TWO PLACES ~

1171406751 (
] 3995
'Gmi i (1573) MAX
T 30400197 \

DRAIN __
(CASE)

[30(171N

_t L
snoas
572170.205)

SOURCE
GATE

1117 (0440)1
1067 (0470)

t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)

2N6759 2N6760

T0-3
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ABSOLUTE MAXIMUM RATINGS

2N6759 2N6760

Parameter 2N6759 2N6760 Units
Vps Drain — Source Voltage 350* 400" \"
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 350* 400° %
Ip @ T¢ = 25°C Continuous Drain Current a45* 55 A
Ip @ T¢ = 100°C Continuous Drain Current 3.0* 3.5* A
fom Pulsed Drain Current 7.0 8.0 A
Vas Gate — Source Voltage 120" \
Pp@ Tc= 25°C Max. Power Dissipation 75* (See Fig. 11) w
Pp @ T¢ = 100°C Max. Power Dissipation 30* (See Fig. 11) w
Linear Derating Factor 0.6" (See Fig. 11) W/K
'LM Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH
A
7.0 | 8.0
T -
J Operating and 55° 10 150° oc
Tstg Storage Temperature Range
Lead Temperature 300°* (0.063 in. (1.6mm) from case for 10s) oC
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max Units Test Conditions
BVpgs Drain — Source Breakdown Voltage | 2N6759 350 - - \% Vgs =0
2N6760 400 - - v Ip=10mA
VGs(th) Gate Threshold Voltage ALL 2.0° - 4.0° v Vps = Vgs. Ip = 1 mA
'GSSF Gate — Body Leakage Forward ALL | - - 100*° nA Vgs :WZ—O\; o
IGSSR Gate — Body Leakage Reverse ALL - - 100° nA VGS =-20V
lpss Zero Gate Voltage Drain Current ALL 0.1 1.0 mA Vps = Max. Rating, Vg = 0
02 40° mA | Vpg = Max. Rating, Vgg = 0, Tc = 125°C
Vps(on) Static Drain-Source On-State 2N6759 70* \ Vgs = 10V, Ip = 45A
Voltage Qj
2N6760 6.7* v Vgs = 10V, Ip - 5.5A
Rps(on) Static Drain-Source On-State 2N6759 - 1.0 15 Q Vgs < 10V, Ip - 3A
Resistance (1)
- 2N6760 - 08 10° Q Vgs = 10V, Ip - 3.5A
RDS(on) Static Drain-Source On-State 2N6759 - - 33° 22 Vgs - 10V, Ip - 3A, Tc - 125°C
Resistance @
2N6760 - - 22 Q2 Vgs 10V, ip - 3.5A, T - 125°C
9, Forward Transconductance @ ALL 3.0* 45 9.0° S () | Vpg - 15V, Ip - 3.5A
Cigs Input Capacitance ALL 350° | 600 800* pF
Vgs = 0.Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 50* 150 300°* pF -
——4 See Fig. 10
Crss Reverse Transfer Capacitance ALL 20° 40 80" pF
P U ——
4 (on) Turn-On Delay Time ALL 30" ns Vpp = 175V, Ip 35A,Z,- 150
t, Rise Time ALL - - 35° ns (See Figs. 13 and 14)
14 (off) Turn-Off Detay Time ALL - - 55* ns (MOSFET switching times are essentially
t Fall Time ALL 35° ns independent of operating temperature.)
THERMAL RESISTANCE
Rihic Junction-to-Case ALL 167 KW
RthCS Case’-!u Sink ALL 0.1 K/W Mounting surface flat, smooth, and greased
b - g —
LE‘LJ.A Juncnon—to-ér?nem 1 ALL | - ) 30 KW Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
[ s Continuous Source Current 2N6759 45" A Modified MOSFET symbol
(Body Diode) 2N6760 55¢ showing the integral
- reverse P-N junction rectifier
Ism Pulsed Source Current 2N6759 7.0 A
(Body Diode) 2N6760 80
Vsp Diode Forward Voltage (" 2N6759 0.70* 1.4 \2 Tc - 25°C, ls = 4.5A, Vgg =0
L
2N6760 | 0.75° 15° v Te = 25°C, Ig= 5.5A, Vgg = 0
T, Reverse Recovery Time ALL 550 ns Ty =1500C, Ig = Igp, dIg/dt = 100 Alus
QrR Reverse Recovered Charge ALL 8.0 uC Ty =150°C, Ig = Igp, dlg/dt = 100 Alus

*JEDEC registered values. @ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
Fig. 1 — Clamped Inductive Test Circuit

VARY tp T0O OBTAIN
REQUIRED PEAK I

g, = £~ 05BVpgs
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= L

. 1' 0050 1

. vy
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Fig. 2 — Clamped Inductive Waveforms
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Fig. 3 — Typical Output Characteristics
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2N6759 2N6760

Fig.9 —Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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POWER MOSFET TRANSISTORS

500 Volt, 1.5 Ohm

N-Channel

FEATURES

® Fast Switching

e | ow Drive Current
e tase of Paralleling

® No Second Breakdown
e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6761
2N6762

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswon and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

1_ Part Number Vps Ros(on) Ip
2N6761 450V 2.0Q 4.0A
2N6762 500V 1.5Q 4.5A
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2N6761 2N6762

ABSOLUTE MAXIMUM RATINGS

Parameter 2N6761 2N6762 Units
Vps Drain — Source Voltage 450° 500° \"
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 450* 500* \Y
Ip @ T¢ = 25°C Continuous Drain Current 4.0* 45° A
Ip @ T¢ = 100°C Continuous Drain Current 2.5* 3.0* A
'om Pulsed Drain Current 6.0 70 A
Vas Gate — Source Voltage 120°* \"
Pp @ T¢ = 25°C Max. Power Dissipation 75* (See Fig. 11) w
Pp @ Tg = 100°C Max. Power Dissipation 30°* (See Fig. 11) w
Linear Derating Factor 0.6* (See Fig. 11) W/K
Iim Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH A
6.0 | 7.0
::‘“ ggr::":tzifnturt Range -557 to 150 °c
Lead Temperature 300° (0.063 in. (1.6mm) from case for 10s) ocC
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain — Source Breakdown Voltage | 2N6761 450 - - A\ Vgs =0
2N6762 500 - - v Ip=40mA
VGS(!M Gate Threshold Voltage ALL 2.0° - 4.0* v Vps = Vgs. Ip=1mA
lGssF Gate — Body Leakage Forward ALL - - 100* nA Vgs = 20V
Igssp  Gate — Body Leakage Reverse ALL - - 100° nA Vgs = -20V
'DSS Zero Gate Voltage Drain Current ALL = 0.1 1.0* mA VDS = 0.8 x Max. Rating, VGS =0
- 02 4.0° mA | Vg = Max. Rating, Vgg = 0, T( = 25°C t0 125°C
Vps(on) 3(:;(::9513(:3—Source On-State 2N6761 - - 8.0°* \ Vgs =10V, Ip =4A
! 2N6762 - 77° V| Vgs - 10V, - 45A
Rps(on) Static Drain-Source On-State 2N6761 - 15 2.0 Q Vgg = 10V, Ip = 25A
Resistance (D 2N6762 - 13 15° 2 [Vvgs=10V.Ip- 30A
Rps(on) Static Drain-Source On-State 2N6761 - - 44 Q Vgs = 10V, Ip = 2.5A, T = 125°C
Resistance 2N6762 - - 33° Q VGs = 10V, I, = 3.0A, T = 125°C
[ Forward Transconductance @ ALL 25° 35 75* S(U) | Vpg =16V, Ig=3A
Ciss Input Capacitance ALL 350° | 600 800" pF
Vgs = 0. Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 25° 100 200* pF See Fig. 10
Crgs Reverse Transfer Capacitance ALL 15° 30 60°* pF
t4 (on) Turn-On Delay Time ALL - - 30* ns Vpp =225V,ip=3A,Z,= 159
t, Rise Time ALL - - 30* ns (See Figs. 13 and 14)
t4 (off) Turn-Off Delay Time ALL - - 55* ns (MOSFET switching times are essentially
] Fall Time ALL - - 30* ns independent of operating temperature.)
THERMAL RESISTANCE
Ripyc  Junction-to-Case ALL - - 1.67° KW
Rihcs  Case-to-Sink ALL - 0.1 - KW Mounting surface flat, smooth, and greased.
Ringa  Junction-to-Ambient ALL —~ - 30 K/W Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Ig Continuous Source Current 2N6761 - - 4.0° A I‘fodihod MOSFET symbol o
(Body Diode) 2N6762 - - 45* show P?:lel::::(gi?r: rectifior. bAL )
Ism Pulsed Source Current 2N6761 - = 6.0 A §
(Body Diode) 2N6762 — — 7.0 s
Vsp Diode Forward Voltage () 2N6761 | 065° | - 13° V| Tc=25°C.Ig=4A, Vgg =0
2N6762 0.7¢ - 14° v T =259C, 1g=45A,Vgg=0
oy Reverse Recovery Time ALL - 500 - ns Ty = 150°C, I = Igp, dIg/dt = 100 Alus
QrR Reverse Recovered Charge ALL - 7.0 - uC Ty =150°C, Ig = Igp, dip/dt = 100 A/us
*JEDEC registered values. @ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
Fig. 1 — Clamped Inductive Test Circuit Fig. 2 — Clamped Inductive Waveforms

VARY t, TO 0BTAIN
REQUIRED PEAK I

Vgs = llIV ’_IV’L
n
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2N6761 2N6762

Fig.9 —Normalized Typical On-Resi Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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POWER MOSFET TRANSISTORS

100 Volt, 0.055 Ohm

N-Channel

FEATURES

e Fast Switching

® Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6763
2N6764

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) )
2N6763 60V 0.08Q 31A
2N6764 100V 0.055Q 38A

MECHANICAL SPECIFICATIONS
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ABSOLUTE MAXIMUM RATINGS

2N6763 2N6764

Parameter 2N6763 2N6764 Units
Vos Drain — Source Voltage 60" 100* \
VDGR Drain - Gate Voltage (RGgg = 1 MS2) 60* 100* \Y
Ip @ T¢ = 25°C Continuous Drain Current 31" 38* A
Ip @ T¢ = 100°C Continuous Drain Current 20" 24 A
lom Pulsed Drain Current 60 70 A
Vgs Gate — Source Voltage 120* \
Pp @ T =25°C Max. Power Dissipation 150° (See Fig. 11) w
Pp @ T = 100°C Max. Power Dissipation 60* (See Fig. 11) w
Linear Derating Factor 1.2* (See Fig. 11) W/K
Im Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH A
60 l 70
T Operating and
T:‘! S::;r‘age 'I?empcrature Range 85 to 150° °c
Lead Temperature 300° (0.063 in. (1.6mm) from case for 10s) oc

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Urless otherwise specified)

Parameter Type Min. Typ. Max Units Test Conditions
BVpgg Drain - Source Breakdown Voltage | 2N6763 60 - - v Vgs =0
2N6764 100 - - \2 Ip=1.0mA
VGs(th) Gate Threshold Voltage ALL 2.0° - 4.0° v Vps = Vgs. Ip = 1 mA
|GSSF Gate — Body Leakage Forward ALL - 100° nA Vgs = 20V
Igssr  Gate — Body Leakage Reverse ALL - - 100° nA Vgs = -20V
'DSS Zero Gate Voltage Drain Current 0.1 1.0 mA Vps = Max. Rating, Vg = 0
ALL ——
0.2 40° mA Vps = Max. Rating, Vg = 0, Tc = 125°C
Vs (on) Static Drain-Source On-State 2N6763 2.48* Vgs = 10V ip = 31A
Voltage (1) 2N6764 209° | V| Vgs- 10V, 1 - 38A
Rps(on) Static Drain-Source On-State 2N6763 0.06 0.08* 2 Vgs - 10V, Ip - 20A
Resistance ()
7 2N6764 0.045 | 0.055° 2 Vgs 10V.Ip 24A
RDS(cn) Static Drain-Source On-State 2N6763 0.136" Y3 Vgs 10V.Ip 20A, TC 1259C
Resistance () —
- 2N6764 0.094°* @ Vgs 10V, Ip  24A, T 125°C
9 Forward Transconductance fr\‘) ALL 9.0° 12.5 27 S (1) Vps 15V, Ip - 24A
Ciss Input Capacitance ALL 1000* | 2000 3000°* pF -
VGs = 0, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 500* 1000 1500* pF
See Fig. 10
Crss Reverse Transfer Capacitance ALL 150°* 350 500 pF
t4 (on)  Turn-On Delay Time ALL 35° ns Vpp = 24V,Ip 24A, 2, 47Q
t, Rise Time ALL 100* ns (See Figs. 13 and 14)
tq (off) Turn-Off Delay Time ALL - 125* ns (MOSFET switching times are essentially
ty Fall Time ALL 100°* ns independent of operating temperature.)
THERMAL RESISTANCE
Ripyc  Junction-to-Case ALL 0.83° K/W
Rincs  Case-to-Sink ALL 0.1 KW Mounting surface flat, smooth, and greased.
Ryhja  Junction-to-Ambient ALL 30 K/W | Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
s Continuous Source Current 2N6763 31°* A Modified MOSFET symbol
(Body Diode) 2N6764 38* showing the integral
reverse P-N junction rectifier.
Ism Pulsed Source Current 2N6763 60 A
(Body Diode) 2N6764 70
Vso Diode Forward Voltage |, 2N6763 | 090° 180 | V Tc 259C, g - 31A,Vgs - 0
2N6764 | 0.95° 19* v Tc  25°C.1g = 38A,Vgg - O
tep Reverse Recovery Time ALL 500 ns Ty = 150°C, Ig = Igp, dIg/dt = 100 A/us
CrR Reverse Recovered Charge ALL 10 uC Ty = 150°C, Ig = Igpm, dig/dt = 100 A/us

*JEDEC registered values.

Fig. 1 — Clamped Inductive Test Circuit

VARY t, TO OBTAIN v
REQUIRED PEAK I
Vos £y =058Vpss

Ut g =

- V¢ = 0.758V,
Vgs = 10V fo—ty =, ‘; c 0ss
I - T 0.'0.5.“ =
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Fig. 2 — Clamped Inductive Waveforms
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2N6763 2N6764

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
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2N6763 2N6764

Fig.9—Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 13 — Switching Time Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 0.085 Ohm

N-Channel

FEATURES

e Fast Switching

® Low Drive Current

e Ease of Paralleling

* No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6765
2N6766

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
2N6765 150V 0.120Q 25A
2N6766 200V 0.0850 30A

MECHANICAL SPECIFICATIONS

342
(0.135) MAX
|
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FEoTeT 04

TWO PLACES

2N6765 2N6766

222210.875)
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r.__q G

.
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2N6765 2N6766

ABSOLUTE MAXIMUM RATINGS

Parameter 2N6765 2N6766 Units
Vps Drain — Source Voltage 150* 200" v
VDGR Drain — Gate Voltage (Rgg = 1 MR2) 150 200" \
Ip@®Tc = 259C Continuous Drain Current 25" 30* A
Ip @ T¢ = 100°C Continuous Drain Current 16* 19* A
I'om Pulsed Drain Current 50 60 A
Vgs Gate — Source Voltage 120" \%
Pp@ T¢ = 25°C Max. Power Dissipation 150" (See Fig. 11) w
Pp @ T = 100°C Max. Power Dissipation 60°* (See Fig. 11) w
Linear Derating Factor 1.2* (See Fig. 11) W/K
Im Inductive Current, Clamped (See Fig. 1and 2) L = 100 uH A
50 | 60
T rating and
T:(g 2:;:93 'l?:npcrature Range -85 to 150° ec
Lead Temperature 300°* (0.063 in. (1.6mm) from case for 10s) oc
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max. Units Test Conditions
EVDSS Drain — Source Breakdown Voltage 2N6765 150 - - v VGS =0
2N6766 200 - - \ Ip=1.0mA
VGs(th) Gate Threshold Voltage ALL 2.0* - 4.0° \% Vps = Vgs. Ip=1mA
'GSSF Gate — Body Leakage Forward ALL - - 100° nA VGS =20V
IGssSR Gate — Body Leakage Reverse ALL - - 100°* nA Vgs = -20V
'DSS Zero Gate Voltage Drain Current ALL - 0.1 1.0* mA VDS = Max. Rating, VGS =0
- 0.2 4.0°* mA Vps = Max. Rating, Vgg =0, T¢ = 125°C
VDs(on) Static Drain-Source On-State 2N6765 ~ 3.0° \Y Vgs = 10V, Ip = 25A
otage (D) 2N6766 - - 27° v Vgs = 10V, Ip = 30A
Rps(on) Static Drain-Source On-State 2N6765 — 0.09 0.12* 2 Vgs = 10V, Ip - 16A
Resistance (1) 2N6766 : 007 | 0085 | © |Vgg- 10V.1p - 19A
Rpsion) ’Sql:st'lstiﬁrcaem»’S%urce On-State 2N6765 . 0.216* 7] Vgs © 10V, I - 16A, T¢ = 125°C
L 2N6766 0163°] @ [ Vgg 10V.Ip 19A T¢ - 125°C
g's Forward Transconductance (D ALL 90°* 155 27* S (V) Vps = 159V, Ip 19A
Ciss Input Capacitance ALL 1000* 2000 3000° pF
Coss  Output Capacitance ALL 450+ | 800 | 1200° | pF ] LGSO VDs 2V, 1.0MHe
Crss Reverse Transfer Capacna‘nze ALL 150° 300 500° pF See Fig. 10
tq (on) _ Turn-On Delay Time ALl |- 35° | ns | Vpp > 95V.Ip - 19A.2, - 470
t, Rise Time ALL 100* ns (See Figs. 13 and 14)
4 (off) Turn-Off Delay Time “‘;‘L’E - 125* ns {MOSFET switching times are essentially
e Fall Time - ALL 100" ns independent of operating temperature.)
THERMAL RESISTANCE
Renic Junction-to-Case ALL T 0.83* K/W -
Rihes Case-to-Sink i T A 01 KW | Mounting surface flat, smooth, and greased.
RinJA Junction-to-Ambient ALL T T 773()77‘» K/W Free Air Operation
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Is Continuous Source Current 2N6765 B 25° A Modified MOSFET symbol
(Body Diode] R 30° Teverse PN juncrion rectifier J
tsm Pulsed Source Current 2N6765 50 A
(Body Diode) 2N6766 - 60
Vsp  Diode Forward Voltage D) 2N6765 | 085° T | V] e - 259C, 15 25A, vgg - 0
2N6766 | 0.9° - 18° v | Tg=259C, 1= 30A,Vgg = 0
ter Reverse Recovery Time ALL - 500 - ns T; = 150°C, Ig = Igp, dig/dt = 100 Alus
QgR Reverse Recovered Charge ALL - 10 - uC TJ =150°C, lg = Igm, dig/dt = 100 A/us
*JEDEC registered values. @ Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
Fig. 1 — Clamped Inductive Test Circuit Fig. 2 — Clamped Inductive Waveforms

VARY 15 TO 0BTAIN
REQUIRED PEAK I

out

E, = 0.58Vpss
Ve = U.7198Vpss
. T
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2N6765 2N6766

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
50 ¢ —T 30
ovVI¥ov 80 us PULSE TEST I ]
BV Vgs =7V
25 |— 80 us PULSE TEST
“ - — Vvpg =15V
2 £
= w 20
& g l
2 <
< % <
= | =
] = 15 —t—
-3 o«
= e
3 3
z 0 z
< = Ty=1250C
5 CEA Y
] 5V 2 [r,‘zsﬂc
|
0 5 T, = -500C )g
\ 74
35V ///
0 10 20 30 40 50 0 1 2 3 4 5 6 1 8
Vps. DRAIN-TO-SOURCE-VOLTAGE (VOLTS) Vs, GATE-TO SOURCE VOLTAGE (VOLTS)
Fig. 5— Typical Saturation Characteristics Fig. 6— Typical Saturation Characteristics
(2N6765) (2N6766)
2 20
;ov 7v// i
v
|1 80 us PULSE TEST 8v BV p—+— 80 us PULSE TEST ! 9V
/' 4& 8v
6V S
16 % 16 'A wv_|
i / Vgs = 5V ] i
2 < 12
= =
E / / E | Vgs = 5V =1
v =
z
3 3 / //
z 8 z 8 4
3 < ,/
<
g 3 /|
e o /
4 4 - 4
wl—] /
> av
0 04 08 12 16 20 0 04 08 12 16 20
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vps. DRAIN TO-SOURCE VOLTAGE (VOLTS)
Fig. 7 — Typical Transconductance Vs. Drain Current Fig. 8 — Maximum Safe Operating Area
100 1t —— —
n T ZN6766 + ]
|t 10 ps ——1+
_ Ty = 809 4~ 50 FoNeTes < !
] - ~ |
T, = 250C IS ION6766 N Ny |
6 A » A 100 s
3 —
Ed w T T !
& A l w 2NB765 I§
= t w0
@ / T, 1260 g o
w £ < Tms
IR
2 / —
< [
- 3
S = y
] 3 20 10 ms
=15V =
g ® A z
H 80 4 PULSE TEST = 10
< - oC
« o
= <
i 05
L3
4 T, = 1509C MAX. i
2
02 SINGLE PULSE NGT65 ) | 2N6766
L | +
I o [T
0 10 20 30 40 50 4050 10 20 50 100 200 500
1p. DRAIN CURRENT (AMPERES) Vps, DRAIN-TO-SOURCE VOLTAGE (VOLTS)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 35 PRINTED IN U.S.A



2N6765 2N6766

Fig.9 —Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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POWER MOSFET TRANSISTORS

400 Volt, 0.3 Ohm
N-Channel

FEATURES

® Fast Switching

e | ow Drive Current

® Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

2N6767
2N6768

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

__Part Number Vps Rps(on) Ip
2N6767 350V 0.40Q 12A
2N6768 400V 0.3Q 14A
MECHANICAL SPECIFICATIONS
2N6767 2N6768 TO-3
22085
3a2 MAX DIA 1143 (0450
(0135) MAX f**m"’{is ‘_ﬂf“’ﬂ’
‘i: __1 SEATING
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0910043) ga || 016 (0400
SR s e
L S
%05\0“9!) oA ! l
e E— 3=
‘ Nl \—//
1714 (0675)1 95
?E‘n‘g 6 E‘jfm (1573) MAX '
B | |
SOURCE” {

i
L sn2st

57110.205)
__1117(0840)1
10677047200

t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)
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2N6767 2N6768

ABSOLUTE MAXIMUM RATINGS

Parameter 2NB6767 2N6768 Units
Vps Drain — Source Voltage 350" 400" v
VDGR Drain — Gate Voltage (Rgg = 1 MQ2) 350* 400° v
Ip @ T¢ = 25°C Continuous Drain Current 12° 14" A
Ip@Tc= 100°C Continuous Drain Current 7.75* 9.0* A
Iom Pulsed Drain Current 20 25 A
Vgs Gate — Source Voltage 120" \Y
Pp@Tc= 25°C Max. Power Dissipation 150" (See Fig. 11) W
Pp @ T¢ = 100°C Max. Power Dissipation 60° (See Fig. 11) w
Linear Derating Factor 1.2* (See Fig. 11) W/K
™ Inductive Current, Clamped (See Fig. 1 and 2) L = 100 uH
20 | 25 A
T -
J Operating and 55* 10 150° oc
Ts!g Storage Temperature Range
Lead Temperature 300° (0.063 in. (1.6mm) from case for 10s) oC
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage | 2N6767 350 - - \ Vgs =0
2N6768 400 - - \ Ip=10mA
VGSHh) Gate Threshold Voltage ALL 2.0 - 4.0* \Z Vgs. Ip = 1mA
IGssF  Gate - Body Leakage Forward ALL - - 100° | nA v )
'GSSR Gate - Body Leakage Reverse ALL - 100* nA VGS = =20V
Ipss Zero Gate Voltage Drain Current ALL - 0.1 1.0° mA Vpg = Max. Rating, Vg = 0
0.2 40°* mA | Vpg = Max. Rating, Vgg - 0, T - 125°C
VDs(on) Static Drain-Source On-State 2N6767 54° \ Vgs 10V, 1 - 12A
Voltage () IN6768 N 56° v Vgs = 10V, 1p - 14A
Rps(on) Static Drain-Source On-State 2N6767 - 0.3 04-° Q Vgs 10V.In 7.75A
Resistance (,\\ " I e
2N6768 - 025 | 03 2 |Vgs 10V.1p 90A o
R Static Drain-Source On-State 2N6767 - - 0.88* 2 Vgs - 10V, 1 7.75A, T~ = 125°C
Dsfon) Resistance (v‘) 2 ) ¢ )
- 2N6768 - 0.66° £ Jvgs 10V.1p 9.0A.T¢ - 125°C
9s Forward Transconductance (D ALL 8.0* 1.0 24° S (V) Vps 15V.Ip 9.0A
Ciss Input Capacitance ALl [ 1000° | 2000 | 3000° | pF '
- Vgs = 0. Vpg = 25V, t = 1.0 MHz
Coss Output Capacitance ALL 200° 400 600° pF See Fig 10
e Fig
Crss Reverse Transfer Capacitance ALL 50°* 100 200° pF
t4 (on)  Turn-On Delay Time L ,A,LL - 35° ns Voo =180V, Ip - 90A, Zo 470
t, Rise Time ALL - 65* ns (See Figs 13 and 14)
_‘u...(.c") v’l";;(‘)f;{)‘elayﬂme } T ALL T 150" ;s ] (MOSFET switching times are essentially |
_‘[""7“?3|| Tw?fewm T T A‘A’E'C— 75°* ns ndependent of operating temperature ) ‘
THERMAL RESISTANCE
Rinic Junction-to-Case ALL 083" | kw | - '__}
hﬁ;hcs Case-to-Sink T ALL 01 Mounting surface flat, smooth, and greased
Rihsa  Junction-to-Ambient ‘ ALL 30 Free An‘r-.O;;aAv;nr\"7>> S —1
BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS
Is Continuous Source Current 2N6767 12° A Modified MOSFET _med - i o
(Body Diode) 2N6768 B 14 showing the integrai
reverse P-N junction rectifier. J
Ism Pulsed Source Current 2N6767 20 A
(Body Diode) 2IN6768 25
Vgp  Diode Forward Voltage (| 2N6767 | 08°* 16° v [T 2%%C g 12A,vgg O o
2N6768 | 0.85° 1.7 V| Te 259C.1g - 14A,Vgg O T
[ Reverse Recovery Time ALL 1000 ns | T, - 1500C, Ig = Igp. dig/dt - 100 Alus
QRR Reverse Recovered Charge TALL - 25 uC T, - 150°C, I;mv"ISM, dlg/dt - 100 Ajus mi
*JEDEC registered values (;) Pulse Test: Pulse Width < 300 usec, Duty Cycle < 2%
Fig. 1 — Clamped Inductive Test Circuit Fig. 2 — Clamped Inductive Waveforms

VARY 1, T0 0BTAIN
REQUIRED PEAK I

-+

Vgs * v Y

€, = 0.58Vpgs
_er&sv.m
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064 38 PRINTED IN U S A



2N6767 2N6768

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
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2N6767 2N6768

Fig.9 —Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 11 — Power Vs. Temperature Derating Curve
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POWER MOSFET TRANSISTORS

500 Volt, 0.4 Ohm
N-Channel

FEATURES DESCRIPTION
e Fast Switching

® Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability thermal stability.

2N6769
2N6770

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

PRODUCT SUMMARY

Part Number Vbs Ros(on) lo
2N6769 450V 0.5Q 11A
2N6770 500V 0.4Q 12A

MECHANICAL SPECIFICATIONS
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Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

2N6769 2N6770

Parameter 2N6769 2N6770 Units
Vps Drain — Source Voltage 450° 500°* v
VDGR Drain — Gate Voltage (Rgg = 1 MR2) 450°* 500* v
Ip@ T =25°C Continuous Drain Current 11°* 12* A
Ip @ Tc =100°C Continuous Drain Current 7.0* 7.75* A
'om Pulsed Drain Current 20 25 A
Vas Gate — Source Voltage 120°* \4
Pp @ T =25°C Max. Power Dissipation 150* (See Fig. 11) w
Pp @ T¢ = 100°C Max. Power Dissipation 60" (See Fig. 11) w
Linear Derating Factor 1.2* (See Fig. 11) W/K
Im Inductive Current, Clamped (See Fig. 1and 2) L = 100 uH
A
20 | 25
T, Operating and _65° 10 150° oc
T“g Storage Temperature Range
Lead Temperature 300°* (0.063 in. (1.6mm) from case for 10s) oC

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

S SR S

BODY-DRAIN DIODE RATINGS AND CHARACTERISTICS

Parameter Type Min. Typ. Max Units Test Conditions

'aVDSS Drain — Source Breakdown Voltage 2N6769 450 - - v VGS =0

2N6770 500 - - \Z Ip=4.0mA

VGs(th) Gate Threshold Voltage ALL 2.0° - 4.0° \% Vps = Vgs. Ip = 1 mA

IGssF Gate — Body Leakage Forward ALL - - 100* nA Vgs = 20V

Igssp Gate — Body Leakage Reverse ALL - - 100°* nA Vgs = =20V

'pss Zero Gate Voltage Drain Current ALL - 0.1 1.0* mA Vps = 0.8 x Max. Rating, Vgg = 0

- 0.2 4.0° mA | Vg = Max. Rating, Vgg = 0, Tc = 25°C to 125°C

VDs(on) Static Drain-Source On-State 2N6769 - - 6.0* v

Voltage @ 2N6770 - - 6.0° \%
Rps(on) Static Drain-Source On-State 2N6769 - 0.4 05° i) Vgs = 10V, Ip = 7.0A
Resistance (1) 2N6770 | - 03 | oar | Vgg=10V,Ip = 7.75A
Rps(on) Static Drain-Source On-State 2N6769 - - 1.1 9] Vgs =10V, Ip= 7.0A, T = 125°C
Resistance (1) 2N6770 | - - 088" | | Vgs-10V,1p = 7.75A, T = 125°C
gfs Forward Transconductance G) ALL 8.0* 120 24° S (U) Vps = 15V, Ip = 7.75A
Ciss Input Capacitance ALL 1000°* 2000 3000° pF
VGgs = 0. Vpg = 25V, f = 1.0 MHz

Coss OQutput Capacitance ] B ,A}L 200° 400 600° pF See Fig. 10

Crss Reverse Transfer Capacita ALL 50° 100 200° pF

g (on) Turn-On Delay Time ALL 35° ns | Vpp T210V,1p = 7.75A, 2, = 4.7Q

t, Rise Time ALL 50° ns (See Figs. 13 and 14)

14 (otf) Turn-Off Delay Time ALl 160° ns (MOSFET switching times are essentially
_T“‘"'Faﬁm:"“ T ALL 70* ns independent of operating temperature.)
THERMAL RESISTANCE

Rinic Junction-to-Case | ALL | T

RthCS Case-t0-Sink o ‘ »:LL T Mounting surface flat, smooth, and greased.

RihJAa  Junction-to-Ambient ' T A T 30 K/w Free Air Operation

is Comirﬁaucnnlxs g;un’:e)Cur‘rer;t) 2N6769 A‘ Modified MOSFET symbol L
(Body Diode) 2N6770 12+ showing the integral /
reverse P-N junction rectifier. (
lsm Pulsed Source Current 2N6769 20 N
(Body Diode) 2N6770 - - 25 -
Vsp Diode Forward Voltage CD 2N6769 0.75* - 15 \ T = 25°C, lg=11A,Vgg =0
2N6770 | 0.80° - 16° v Tc=259C, Ig= 12A,Vgg = 0
ter Reverse Recovery Time ALL - 400 - ns Ty= 150°C, I = Igm. dig/dt = 100 A/us
QrR Reverse Recovered Charge ALL - 10 - uC Ty =150°C, Ig = Igp, dIp/dt = 100 Alus

*JEDEC registered values. @ Pulse Test: Pulse Width <X 300 usec, Duty Cycle < 2%

Fig. 1 — Clamped Inductive Test Circuit

VARY t, TO OBTAIN
REQUIRED PEAK 1|

_JFH
Vgs = 10V oty

£, = E1°05BVoss
T Vg - 0.758Vpgs
— V¢
T oose -;_J_-
UNITRODE CORPORATION + 5 FORBES ROAD
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2N6769 2N6770

Fig. 3 — Typical Output Characteristics Fig. 4 — Typical Transfer Characteristics
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2N6769 2N6770

Fig.9 —Normalized Typical On-Resistance Vs. Temperature Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 11 — Power Vs. Temperature Derating Curve Fig. 12 — Typical Body-Drain Diode Forward Voltage

140 N\ //lw, nE770
SN Z 7
\ / * Ig, 2N6770

@ 2

H
< 00 \ a 1m0 y —
z H y A .
3 = y A |
e \ z J A A
< 80
& £ A
2 55— l
2 3
: 50 w »1J~|50“C} --'fTJ:ZS"C
= 2
E3 >
3 2
2 2
o =
&

0 1 2

0 20 40 60 80 100 120 140
Vgp. SOURCE TO-DRAIN VOLTAGE (VOLTS)

T, CASE TEMPERATURE (°C)

Fig. 13 — Switching Time Test Circuit Fig. 14 — Switching Time Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 1.5 Ohm
N-Channel

FEATURES

e Designed for High-Speed Switching
Applications

® Direct Logic Interface

e No Therma! Runaway or Second

UFNA11
UFNA12

DESCRIPTION

Near infinite gain, low on-state impedance
and ultra fast switching speeds make the
Unitrode POWER MOSFET ideally suited
for many high-speed switching

Breakdown applications.
e Economical Plastic Molded Construction
ABSOLUTE MAXIMUM RATINGS
UFNA1l UFNA12
Drain-Source Voltage, Vos. ..o oo viiiiieeieann 60vV. ... ..... 100V .. ..............
Drain-Gate Voltage, Vog. ... ooooveiei 60V.......... 100V ... .......... ...
Continuous Drain Current, lo. ... 10A ... ...
Pulsed Drain Current, lom. ... 20A ...
Gate-Source Volage, Vas . .vvvvie oo 20V .
Power Dissipation, Pp
25°C CasSe ... it 24W o
25°C Ambient ... oo 750mW .
Thermal ReSIStANCe, 6y-c . vvv vt 62.5°C/W. ... ..........
Thermal Resistance, fy-a.....covvueeviiiii i 200°C/W ...
Operating and Storage Temperature Range ............... -40°C to +150°C ..........
Maximum Junction Temperature. ..., +175°C...............
MECHANICAL SPECIFICATIONS
UFNA1l UFNA12 T0-92
D
i 5 INCHES MILLIMETERS
T == A | 135 MIN. 342 MIN
! B | .170 - 210 431-533
A — & ¢ H [c T s00miN 12.70 MIN
| F— —— 1 e D | 016 - 019 406 - 482
—-’ E | 175- 205 444 - 521
| F [ 125 - 165 317-4.19
B — | ¢ G | 080- 105 203-266
H | 095 - 105 241 -266
1"‘“—'—‘ J | 045 - 055 114 - 140
4/83 45 s UNITRODE



UFNA1l1 UFNA12
ELECTRICAL SPECIFICATIONS (at 25°C unless otherwise noted)
PARAMETER SYMBOL MIN. MAX. UNITS TEST CONDITIONS
Drain-Source Breakdown Voltage
UFNA11 BVoss 60 — Vgs =0
UFNA12 BVoss 100 — lo = 200uA
Gate Threshold Voltage Vasam 2.0 40 Vos = Vas, lo = 250uA
Gate-Body Leakage lass — 100 nA Ves = 10V, Vps = 0
— 10 A Vos = 0.8 Rating, Vas = 0
Zero Gate Voltage Drain Current loss Vos = 0.8 Rating, Vas = 0
- 500 1A T,=125°C
On-State Drain Current lotom 2.0 — A Vps = 25V, Vgs = 10V (Note 1)
Drain-Source On-State R _ 15 a Ves = 10V, Io = 1.0A
Resistance DSton! : (Note 1)
Forward Transconductance =08 400 — mU Vps = 25V, Ip = 1A (Note 1)
Input Capacitance Ciss - 200 pF _
Ves =0
Output Capacitance Coss — 80 pF Vos = 25V
. T f=10MHz
Reverse Transfer Capiglfance Crss —_ 40 pF
Turn-On Delay Time taiom — 10 ns
B — Vo = .5 x Rated Vos
Rise Time - t, — 10 ns o = 5A
Turn-Off Delay Time tatorm — 20 ns Vasiom = 10V
- R (See Test Circuit Below)
Fal Time | 4 | = 20 ns o ]
Note: 1. Pulse width = 300us; Duty Cycle = 2%
SWITCHING SPEED CIRCUIT
+Vo
+10V
) R
100pF DUT
— - b D
1004F (4 in parallel)
B SOV G PR
r___
1000

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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POWER MOSFET TRANSISTORS

100 Volt, 2.4 Ohm

N-Channel

FEATURES

e For Automatic Insertion

e Compact, End Stackable

® Fast Switching

e Low Drive Current

e Easily Paralleled

* No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

UFND1Z0
UFND1Z1
UFND1Z2
UFND1Z3

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available
This efficient design achieves a very low Rosom and a high transconductance

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

When packaged in the low profile, end stackable 4 pin dual-in-line package, the
Unitrode power MOSFET devices can be used in high volume applications where
automatic insertion is a must such as computer circuit boards, telecommunication
equipment, consumer equipment, and printers.

Part Number Vps Ros(on) Io
UFND1Z0 100V 2.4Q 0.5A
UFND1Z1 60V 2.4Q0 0.5A
UFND1Z2 100V 3.2Q 0.4A
UFND1Z3 60V 3.2Q 0.4A

MECHANICAL SPECIFICATIONS
UFND1Z0 UFND1Z1 UFND1Z2 UFND1Z3 DIL-4
i
[ B
' 1 :Da
I

111000

102100400 4

356 (0140)
31800125
REFERENCE

u

NOTES

onaon_|
0110012

71110280
585102301

O]

762103001 __
s

(V) APPLIES TO SPREAD OF LEADS PRIOR TO INSTALLATION

(7) APPLIES T0 WS TACLED (£0 CEnTERS

Nominal Dimensions in Millimeters and (Inches)

{4 502001881 |
Max

f

508 {0200
407101501

|
I
L\l
i
2
wax T l
-
38110150}
205101201

06310025)
03300150 -
4PLACES
11210 068}
09710038
2PLACES

{o 25400 100)
NOMINAL

4/83
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ABSOLUTE MAXIMUM RATINGS

UFND1Z0O UFND1Z1 UFND1Z2 UFND1Z3

Parameter UFND1Z0 UFND121 UFND1Z2 UFND1Z3 Units
Vps Drain - Source Voltage O 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 1 M) © 100 60 100 60 \
Ip@ Tc = 25°C  Continuous Drain Current 0.5 0.5 0.4 0.4 A
DM Pulsed Drain Current 2.0 2.0 1.6 1.5 A
VGs Gate - Source Voltage +20 \Y
Pp @ Tc = 25°C  Max. Power Dissipation 1.0 (See Fig. 13) wW
Linear Derating Factor 0.008 (See Fig. 13) W/K
Itm Inductive Current, Clamped (See Fig. 14 and 15) L = 100uH A
2.0 | 2.0 | 1.5 | 1.5
Ty Operating Junction and _ °
Tstg Storage Temperature Range 5510150 ¢
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFND1Z0 _ _
UFNDiz2| 190 v Vgs = 0V
UFND1Z1 _
UFND1Z3 60 \ Ip = 250uA
VGs(th) Gate Threshold Voitage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL 500 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL 500 nA Vgsg = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 wA Vps = Max. Rating, Vgg = OV
1000 A Vpg = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFND1ZO|
.5 A
UFND121 Vps)! R v 0V
DS’ 'Dion) * "DS(on) max.: VGS =
UFND1Z2| ) , A
UFND1Z3
Rps(on) Static Drain-Source On-State UFND1Z0 2.2 2.4 Q
Resistance (2 UFND1Z1 . )
Vgs = 10V, Ip = 0.25A
UFND1Z2 28 3.2 Q
UFND1Z3 ’ '
9fs Forward Transconductance (2) ALL 0.35 S v Vs ? 'bion) * RDS(on) max.- 'p = 0-25A
Ciss Input Capacitance ALL 50 70 pF VGs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 20 30 pF See Fig. 9
Crss Reverse Transfer Capacitance ALL 5.0 10 pF
td(on) Turn-On Delay Time ALL 10 20 ns Vpp = 0.5 BVDSS' Ip = 0.25A, ZO = 500
t, Rise Time ALL 15 25 ns See Fig. 16
td(off)  Turn-Off Delay Time ALL 15 25 ns (MOSFET switching times are essentially
t Fall Time ALL 10 20 ns independent of operating temperature.)
Qq Total Gate Charge ALL 20 30 nC Vgs = 10V, Ip = 1.2A, Vg = 0.8 Max. Rating.
(Gate Source Plus Gate-Drain) See Fig. 17 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 1.0 nC independent of operating temperature.)
Qqq Gate-Drain ("’Miller’’) Charge ALL 1.0 nC
Lp Internal Drain Inductance 4.0 nH Measured from the Modified MOSFET
drain lead, 2.0mm symbol showing the
(0.08in.) from internal device
ALL package to center of inductances.
die.
Lg Internal Source Inductance ALL 6.0 nH Measured from the /
source lead, 2.0mm VA
(0.08in.) from
package to source
bonding pad.
THERMAL RESISTANCE
{ RinJA  Junction to Ambient ALL [ 1 120 I K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 48 PRINTED IN U.S.A




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFND1Z0 UFND1Z1 UFND1Z2 UFND1Z3

g Continuous Source Current UFND1Z0 _ 0.5 A Modified MOSFET symbol
(Body Diode) UFND121 : showing the integral
reverse P-N junction rectifier.
UFND1Z2 _ _ 0.4 A
UFND1Z3 -
Ism Pulse Source Current UFND1Z0 ~ _ 20 A "_’ ]
(Body Diode) UFND1Z1 "
UFND1Z2
- 1.
UFND1Z3 5 A
Vgp Diode Forward Voltage @ UFND120 : _ \ Tr = 25°C le = - oV
UFND121 4 v c = 25°C,lg = 0.5A,Vgg = O
UFND1Z2 ~ - 250 — =
UFND123 1.3 \ Tc = 25°C,1g = 0.4A,Vgg = OV
ty Reverse Recovery Time ALL 100 E ns T, =150°C, Ig = 0.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 0.2 - uC T, = 150°C,Ig = 0.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@ Ty = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics
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Fig. 3 — Typical Saturation Characteristics
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Fig. 2 — Typical Transfer Characteristics
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Fig. 4 — Maximum Safe Operating Area
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UFND1Z0O UFND1Z1 UFND1Z2 UFND1Z3

Fig. 5 — Typical Transconductance Vs, Drain Current Fig. 6 — Typical Source-Drain Diode Forward Voltage
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UFND1Z0 UFND1Z1 UFND1Z2 UFND1Z3

Fig. 9 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 10 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 14 — Clamped Inductive Test Circuit
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Fig. 15 — Clamped Inductive Waveforms

Fig. 16 — Switching Time Test Circuit
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POWER MOSFET TRANSISTORS UEND110

100 Volt, 0.6 Ohm UFND112
N-Channel UFND113
FEATURES DESCRIPTION

e For Automatic Insertion The Unitrode power MOSFET design utilizes the most advanced technology available.

e Compact, End Stackable This efficient design achieves a very low Rosom and a high transconductance.

o Fast Switching
e Low Drive Current
e Easily Paralleled

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

e No Second Breakdown

e Excellent Temperature Stability

When packaged in the low profile, end stackable 4 pin dual-in-line package, the
Unitrode power MOSFET devices can be used in high volume applications where
automatic insertion is a must such as computer circuit boards, consumer equipment,
and printers.

PRODUCT SUMMARY

r

Part Number Vps Rps(on) Ip
i UFND110 100V 0.60 1.0A
UFND111 60V 0.60 1.0A
B UFND112 100V 0.80 0.8A
UFND113 60V 080 0.8A

MECHANICAL SPECIFICATIONS
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UFND110 UFND111 UFND112 UFND113

ABSOLUTE MAXIMUM RATINGS

Parameter UFND110 UFND111 UFND112 UFND113 Units
Vps Drain - Source Voltage 100 60 100 60 \
VDGR Drain - Gate Voltage (Rgs = 1 MQ) 0] 100 60 100 60 \
Ip @ Tc = 25°C  Continuous Drain Current 1.0 1.0 0.8 0.8 A
Ipm Pulsed Drain Current 4.0 4.0 3.0 3.0 A
Vas Gate - Source Voltage +20 \
Pp @ T¢c = 25°C  Max. Power Dissipation 1.0 (See Fig. 13) w
Linear Derating Factor 0.008 (See Fig. 13) W/K
m Inductive Current, Clamped (See Fig. 14 and 15) L = 100uH A
4.0 1 4.0 | 3.0 I 3.0
1
= e e eange -c

ELECTRICAL CHARACTERISTICS @ T = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFND110 _ _ Vv v -
urNpii2| %0 Gs = OV
UFND111 -
UFND113 60 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL — - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vps = Max. Rating, Vgg = OV
- — J1000 ] uA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 126°C
ID(on)  On-State Drain Current @ UFND110( 0 _ - A
UFND111 i
Vps ? 'o(on) * Rps(on) max. Vas = 10V
UFND112| (o - ‘ A
UFND113 )
RpS(on) Static Drain-Source On-State UFND110 _
Resistance @ UFNDI111 05106 @ v OV — 0.8
UFND112| 06 | os o Gs = %o ="
UFND113 B ) ’
Jfs Forward Transconductance ALL 0.8 1.2 - S () Vps? ID(on) x RDS(on) max.’ Ip = 0.8A
Ciss Input Capacitance ALL - 135 200 pF VGs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 80 100 pF See Fig. 9
Crss Reverse Transfer Capacitance ALL 20 25 pF
td(on)  Turn-On Delay Time ALL - 10 20 ns Vpp = 0.5BVpgg. Ip = 0.8A,Z = 500
t; Rise Time ALL - 15 25 ns See Fig. 16
td(off) _ Turn-Off Delay Time ALL - 15 25 ns (MOSFET switching times are essentially
t Fall Time ALL — 10 20 ns independent of operating temperature.)
Qq Total Gate Charge ALL 5.0 7.0 nC Vgs = 10V, I = 4.0A, Vg = 0.8 Max. Rating.

(Gate-Source Plus Gate-Drain) See Fig. 17 for test circuit. (Gate charge is essentially
independent of operating temperature.)

Qgs Gate-Source Charge ALL - 2.0 - nC
Qqq Gate-Drain ("'Miller’’) Charge ALL - 7.0 - nC
Lp Internal Drain Inductance - 4.0 - nH Measured from the Modified MOSFET
drain lead, 2.0mm symbol showing the
(0.08in.) from internal device
ALL package to center of inductances.
die.
Lsg Internal Source Inductance ALL - 6.0 - nH Measured from the
source lead, 2.0mm
(0.08in.) from
package to source
bonding pad.
THERMAL RESISTANCE
I RihJA  Junction-to-Ambient l ALL [ - l — ] 120 ] K/W ] Free Air Operation ]
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UFND110 UFND111 UFND112 UFNDI113

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFND110 _ 1.0 A Modified MOSFET symbol
(Body Diode) UFND111 - . showing the integral
reverse P-N junction rectifier.
UFND112 0.8 A
UFND113
ism Putse Source Current UFND110 _ 4.0 A
(Body Diode) UFND111 .
UFND112
- . . A
UFND113 3.0
Vsp Diode Forward Voitage @) UFND110 _ 25 v Tc = 25°C.Ig = 1.0A, Vgg = OV
UFND111
UFND112
— — . \ Tc = 25°C,Ig = 0.8A,V, =
UFND113 2.0 [ 5°C, Ig 8A,Vgg = OV
ty Reverse Recovery Time ALL - 100 ns Ty =150°C, Ig = 1.0A, dig/dt = 100 A/us
Qg Reverse Recovered Charge ALL - 0.2 ~ uC T, =150°C, Ig = 1.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
@®Ty = 25°Cto 150°C @ Pulse Test: Pulse width < 300us, Duty Cycle € 2%.
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFND110 UFND111 UFND112 UFNDI113

Fig. 5 — Typical Transconductance Vs. Drain Current Fig. 6 — Typical Source-Drain Diode Forward Voltage
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UFND110 UFNDI111 UFND112 UFND113

Fig. 9 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 10 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 14 — Clamped Inductive Test Circuit
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Fig. 15 — Clamped Inductive Waveforms

Fig. 16 — Switching Time Test Circuit
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POWER MOSFET TRANSISTORS

100 Volt, 0.3 Ohm
N-Channel

FEATURES

e For Automatic Insertion

o Compact, End Stackable

® Fast Switching

® Low Drive Current

e Easily Paralleled

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

UFND120
UFND123

DESCRIPTION

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswon and a high transconductance

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

When packaged in the low profile, end stackable 4 pin dual-in-line package, the
Unitrode power MOSFET devices can be used in high volume applications where
automatic insertion is a must such as computer circuit boards, telecommunication
equipment, consumer equipment, and printers.

Part Number Vps Ros(on) Ip
UFND120 100V 0.3Q 1.3A
UFND123 60V 0.40 1.1A
MECHANICAL SPECIFICATIONS
UFND120 UFND123 DIL-4
1
. t I (s
| I 3]0
|

1110 280)
- —
177100704 58500230

10210000 ]
i 99100

355 (0 140)
31810125)
REFERENCE

vaomn_|

03110012 Q@

16210300 __
Mik

NOTES

(1) APPLIES TO INSTALLED LEAD CENTERS

(7) APPLIES 10 SPRLAD OF LEADS PRIOR TO ISTALLATION

Nominal Dimensions in Millimeters and (Inches)

508 (0.200) -
407 0 160)

50210 198
[T wax “1
381(0.150)

|
T
|
2
MAX
~
30510 1200

|
1

063(0025) ) [

0330018) -

4PLACES \

17210 068)
097 (0038) -
2PLACES

Lo 25600100
NOMINAL

4/83

E

59 UNITRODE



UFND120 UFNDI123
ABSOLUTE MAXIMUM RATINGS
Parameter UFND120 UFND123 Units
Vbs Drain — Source Voltage © 100 60 \
VDGR Drain — Gate Voltage (Rgs = 1 M) @ 100 60 4
Ip @ TA = 256°C  Continuous Drain Current 1.3 1.1 A
‘om Pulsed Drain Current 5.2 4.4 A
VQS Gate — Source Voltage +20 v
Pp @ TA = 26°C Max. Power Dissipation 1.0 (See Fig. 13) w
Linear Derating Factor 0.008 (See Fig. 13) W/K
m Inductive Current, Clamped (See Fig. 14 and 15) L = 100uH A
5.21 4.4
n
Tog Storage Tompersture Range 550 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain — Source Breakdown Voltage UFND120| 100 - - A\ Vgs = OV
UFND123| 60 - — \ Ip = 250pA
VGsith) Gate Threshold Voltage ALL 2.0 - 4.0 Vv Vps = Vgs. Ip = 250uA
IGss Gate — Source Leakage Forward ALL — - 500 nA Vgs = 20V
lGss Gate — Source Leakage Reverse ALL - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vg = OV
1000 uA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID{on)  On-State Drain Current @ UFND120 1.3 A v | R v 10v
UFND1Z3l 11 - - A DS ? 'D(on) * RDS(on) max.- VGS =
Rpg(on) Static Drain — Source On-State UFND120 - 0.25 | 0.30 Q
Resistance UFND123 — 0.30 ] 0.0 Q Vgs = 10V, Ip = 0.6A
Gfs Forward Transconductance @ ALL 0.9 1.0 - S (V) Vs ) Ip(on) X RDS(on) max.- Ip = 0.6A
Ciss Input Capacna.nce ALL 450 600 pF VGs = OV. Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 200 | 400 pF See Fig. 9
Crss Reverse Transfer Capacitance ALL 50 100 pF
td{on} _ Turn-On Delay Time ALL 20 40 ns Vpp = 0.5BVpgs. Ip = 0.6A, Z, = 500
t, Rise Time ALL 35 70 ns See Fig. 16
td(off) Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
1 Fall Time ALL 35 70 ns independent of operating temperature.)
Qq Total Gate Charge ALL B 1 15 nC Vgs = 10V.Ip =5.2A, Vpg = 0.8 Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 17 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qqgg Gate-Source Charge ALL 6.0 . nC
Qgd Gate-Drain (“'Miller’’) Charge ALL 5.0 - nC
Lp Internal Drain Inductance ALL 40 nH Measured from the
drain lead, 2.0mm Modified MOSFET
(0.08 in.) from symbol showing the
package to center of internal device
die. inductances.
Lg Internal Source Inductance ALL 6.0 nH Measured from the
source lead, 2.0mm
(0.08 in.) from
package to source
bonding pad.
THERMAL RESISTANCE
r RihdA  Junction-to-Ambient I ALL T —~ 1 - 1 120 I K/W l Free Air Operation
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFND120

UFND123

s Continuous Source Current UFND120 1.3 A Modified MOSFET symbol
(Body Diode) UFND123 1 A showing the integral »
reverse P-N junction rectifier.

Ism Pulse Source Current (Body Diode) UFND120 ~ 5.2 A &Sl

UFND123| - 44 A -
Vsp Diode Forward Voltage UFND120 - 25 A\ Te = 25°C,Ig = 1.3A, Vgg = OV

UFND123 - - 2.3 v Tc = 25°C, Ig = 1.1A, Vgg = OV
oy Reverse Recovery Time ALL - 280 - ns Ty = 150°C, g = 1.3A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL - 1.6 -~ uC Ty = 150°C, Ig = 1.3A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

®Ty = 25°C to 150°C.

Fig. 1 — Typical Output Characteristics
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Fig. 2 — Typical Transfer Characteristics
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UFND120 UFND123

Fig. 5 — Typical Transconductance Vs. Drain Current Fig. 6 — Typical Source-Drain Diode Forward Voltage
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UFND120 UFND123

Fig. 9 — Typical Capaci Vs. Drain-to-$ Voltage Fig. 10 — Typical Gate Charge Vs. Gate-to-Source Voltage
1000 T ™ T }
|

1, Vg0 S S -
t=1MHz
] ]

20

800 = Cigs = Cgs + Coq, Cgs SHORTED ]
Crsg = Coa

C,
\\ Cogs = Cgs + ﬁ
500 \\ Gt ]
|

&
<
=]
@
o
=
<

C. CAPACITANCE (pF)

-
8
l,ﬁ
Vs GATE TOSOURCE VOLTAGE (VOLTS)

/ ip-52A

‘\‘ 35 FOR TEST CIRCUIT

SEE FIGURE 17
I L1
0 10 20 30 40 50 0 4 8 12 16 20
VDS' DRAIN.TO-SOURCE VOLTAGE (VOLTS) 0,‘ TOTAL GATE CHARGE (nC)
Fig. 11 — Typical On-Resistance Vs. Drain Current Fig. 12 — Maximum Drain Current Vs. Case Temperature
08
15
g | |
T e T
> ! |
g 0 L g v i ‘2\\\
: | g [~~~ N | UFNDI20
> | \ i il
2 i | 1 o
s i 1 i 2 09 .\\\\
3 E g N
& 1 i | | z
N | S g
E ! | | | E] FND123
| | | | e N
2 o { ‘ 4 z 06 N
3 | )
S o2 :%.__ - | GS K ! B \\
B i o 03
& - Rps(on) MEASURED WITH CURRENT PULSE OF \
= 20 us DURATION. INITIAL T)=250C (HEATING
EFFECT OF 2.0 us PULSE IS MINIMAL } w
L A . ! i i A
0
0 10 2 30 40 2 50 15 100 125 150
Ip DRAIN CURRENT (AMPERES) Ta, AMBIENT TEMPERATURE (0C)

Fig. 13 — Power Vs, Temperature Derating Curve

14 T

12 Rthya < 120 K/IW ——
]

& |

2 !

: 10

N |

ERTY . N

=

5 N

2

2 os \

2 N

@« \

H

2

& 04

S

&£
02 \\
0 0 40 60 80 100 120 140

Ta. AMBIENT TEMPERATURE (°C)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 + TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 63 PRINTED IN U.S.A



UFND120

Fig. 14 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 1.5 Ohm
N-Channel

FEATURES

e For Automatic Insertion

e Compact, End Stackable

e Fast Switching

e L ow Drive Current

e Easily Paralleled

* No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

UFND210
UFND213

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

When packaged in the low profile, end stackable 4 pin dual-in-line package, the
Unitrode power MOSFET devices can be used in high volume applications where
automatic insertion is a must such as computer circuit boards, telecommunication
equipment, consumer equipment, and printers.

‘ Part Number Vs Ros(on) Ip
UFND210 200V 1.5Q 0.6A
UFND213 150V 2.4Q 0.45A
MECHANICAL SPECIFICATIONS
UFND210 UFND213 DIL-4
i
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UFND210 UFND213

ABSOLUTE MAXIMUM RATINGS

Parameter UFND210 UFND213 Units
Vps Drain — Source Voltage @ 200 150 \"
VDGR Drain — Gate Voltage (Rgs = 1 M2) @ 200 150 \%
Ip @ Ta = 25°C  Continuous Drain Current 0.6 0.45 A
DM Pulsed Drain Current 2.5 1.8 A
VGs Gate — Source Voltage 120 \
Pp @ Ta = 25°C Max. Power Dissipation 1.0 (See Fig. 13) w
Linear Derating Factor 0.008 (See Fig. 13) W/K
Itm Inductive Current, Clamped (See Fig. 14 and 15) L = 100uH A
2.5 | 1.8
i Qomteg o cton e “c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

'ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage |UFND210| 200 - - \% Vgs = OV
UFND213| 150 - \4 Ip = 250uA

VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250uA

IGSS Gate — Source Leakage Forward ALL 500 nA Vgs = 20V

IGss Gate — Source Leakage Reverse ALL - ~-500 nA Vgg = -20V

Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV

1000 uhA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current (2, UFND210| 0.6 A v . " v ov
. =1
UFND213| 0.45 A DS ? 'D(on) X BDS(on) max.- VGS
Rps(on) Static Drain - Source On State UFND210 1.0 1.5 Q
Resistance (2) UFND213 15 24 Q VGs 10V, ip = 0.3A

Its Forward Transconductance (2) ALL 0.5 0.8 S (V) Vps ) 'D(on) X RDS(on) max.- 'p = 0.3A

Ciss Input Capacitance ALL 135 150 pF VGs = OV, Vpg = 25V, f = 1.0 MHz

Coss Output Capacitance ALL 60 80 pF See Fig. 9

Crss Reverse Transfer Capacitance ALL 16 25 pF

td(on) _Turn-On Delay Time ALL 8.0 15 ns Vpp = 0.5BVpgs. Ip = 0.3A,Z, = 500

1 Rise Time ALL 15 25 ns See Fig. 16

tg(off) _Turn-Off Delay Time ALL 10 15 ns (MOSFET switching times are essentially

t Fall Time ALL 8.0 15 ns independent of operating temperature.)

Qq Total Gate Charge ALL 50 75 nC Vs = 10V, Ip =2.5A, Vpg = 0.8 Max. Rating.

(Gate-Source Plus Gate-Drain) > See Fig. 17 for test circuit. (Gate charge is essentially

independent of operating temperature.)

Qgs Gate-Source Charge ALL 2.0 nC

ng Gate-Drain {""Miller "} Charge ALL 3.0 nC

Lp Internal Drain Inductance ALL 4.0 nH Measured from the
drain lead, 2.0mm Moditied MOSFET
(0.08 in.) from symbol showing the
package to center of internal device
die. inductances.

Lg Internal Source Inductance ALL 6.0 nH Measured from the ‘/ “.
source lead, 2.0mm \ )
(0.08 in.) from /
package to source N
bonding pad.

THERMAL RESISTANCE
[ RihJA  Junction-to-Ambient l ALL ! ] I 120 l K/W 1 Free Air Operation ]
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UFND210 UFND213

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFND210 0.6 A Modified MOSFET symbot
(Body Diode) UFND213 ~ 0.45 A showing the integral
reverse P-N junction rectifier

Ism Pulse Source Current (Body Diode) UFND210 - 2.5 A

UFND213 1.8 A
Vgp Diode Forward Voltage @ UFND210 2.0 \ Ta - 25°C.lg = 0.BA, Vgg = OV

UFND213 - 1.8 \ Ta = 25°C, g = 0.45A, Vgg = OV
tyy Reverse Recovery Time ALL - 290 - ns Ty = 160°C, Ip = 0.6A, dig/at = 100A/ps
QRrRr Reverse Recovered Charge ALL - 2.0 - uC Ty = 150°C, Ig = 0.BA, dig/dt = 100A/ps
ton Forward Turn-on Time ALL Intrinsic turn on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

MTy = 256°Cto 160°C @) Pulse Test: Pulse width < 300us, Duty Cycle < 2%

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFND210 UFND213

Fig. 5 — Typical Transconductance Vs. Drain Current Fig. 6 — Typical Source-Drain Diode Forward Voltage
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UFND210 UFND213

Fig. 9 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 10 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFND210 UFND213

Fig. 14 — Clamped Inductive Test Circuit Fig. 15 — Clamped Inductive Waveforms
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Fig. 17 — Gate Charge Test Circuit
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POWER MOSFET TRANSISTORS

100 Volt, 0.60 Ohm

N-Channel

FEATURES

e Fast Switching

e Low Drive Current
e tase of Paralleling

* No Second Breakdown
e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFNF110
UFNF111
UFNF112
UFNF113

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

l"art Number

Vos Rps(on) Io
UFNF110 100V 0.6Q 3.5A
UFNF111 60V 0.6Q 3.5A
UFNF112 100V 0.8Q 3.0A
B UFNF113 60V 0.80 3.0A

MECHANICAL SPECIFICATIONS

UFNF110 UFNF111 UFNF112 UFNF113
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UFNF110 UFNF111 UFNF112 UFNF113
ABSOLUTE MAXIMUM RATINGS
Parameter UFNF110 UFNF111 UFNF112 UFNF113 Units
Vps Drain - Source Voltage D 100 60 100 60 \
VDGR Drain - Gate Voltage (Rgg = 1 MQ) O 100 60 100 60 \
Ip@ T = 26°C  Continuous Drain Current 3.5 3.5 3.0 3.0 A
Iom Pulsed Drain Current 3 14 14 12 12 A
VGs Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 15 (See Fig. 14) w
Linear Derating Factor 0.12 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
14 | 14 | 12 | 12
Ty Operating Junction and ~ °
Tstg Storage Temperature Range 550 150 c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFNF110 _ _ _
urnFiiz | 190 v Vs = OV
UFNF111
UFNF113 60 — - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250uA
1GSs Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - 250 uA Vps = Max. Rating, Vgg = OV
1000 A Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFNF110 35 A
UFNF111 v | R v - 10V
DS ? 'p(on) * Rs(on) max.: Vas =
UFNF112 3.0 A
UFNF113 :
Rps(on) Static Draln—§ource On-State UFNF110 . 05 06 Q
Resistance (2) UFNF111
Vgs = 10V.Ip = 1.5A
UFNF112 0.6 0.8 Q
UFNF113 ! :
dfs Forward Transconductance (2) ALL 1.0 1.5 S (1) Vbs ? Ip(on) * RDS(on) max.- 'p = 1-5A
Ciss Input Capacitance ALL - 135 200 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 80 100 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 20 25 pF
td(on) Turn-On Delay Time ALL 10 20 ns VDD = 0.5 BVDSS‘ ID = 1.5A, Zo = 500
ty Rise Time ALL 15 25 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 15 25 ns (MOSFET switching times are essentially
t Fall Time ALL 10 20 ns independent of operating temperature.)
Og Total Gate Charge ALL 5.0 75 nC Vgs = 10V.1p = B.QA, Vpg = 0.8 Ma)f. Ranng..
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 20 nC independent of operating temperature.)
Qg4 Gate-Drain (""Miller’’) Charge ALL 3.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured from the Modified MOSFET
drain lead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
Lg Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm (0.2
in.) from header to
source bonding pad.
THERMAL RESISTANCE
Rihgc  Junction to-Case ALL 8.33 K/W
RihgA  Junction-to-Ambient ALL 175 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 72 PRINTED IN U'S A




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFNF110 UFNF111 UFNF112 UFNF113

Is Continuous Source Current UFNF110 . 35 A Modified MOSFET symbol
(Body Diode) UFNF111 : showing the integral
reverse P-N junction rectifier.
UFNF112 - B 3.0 A
UFNF113 .
lsm Pulse Source Current UFNF110 -~ 14 " |"1 3
(Body Diode) 3 UFNF111 o o o—J'—#l
UFNF112| ~ A
UFNF113 12
Vgp Diode Forward Voitage (2) UFNF110 ~ 250 - -
UFNF111 2.5 \ Te = 25°C.Ig = 3.56A, Vgg = OV
UFNF112 ) T = 250 ~ 3.0A -
UFNF113 2.0 \ ¢ = 25°C.Ig = 3.0A, Vg = OV
tyy Reverse Recovery Time ALL — 200 - ns Ty = 150°C, Ig = 3.5A, dig/dt = 100A/us
QgR Reverse Recovered Charge ALL — 1.0 - uC Tj = 150°C, Ig = 3.5A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp

DTy = 25°Cto 150°C. @Pulse Test: Pulse width € 300us,

Fig. 1 — Typical Output Characteristics
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Duty Cycle € 2%.

1p. DRAIN CURRENT (AMPERES)

ip. DRAIN CURRENT (AMPERES)

@ Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics
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UFNF110 UFNF111 UFNF112 UFNF113

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFNF110 UFNF111 UFNF112 UFNF113

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFNF110 UFNF111 UFNF112 UFNF113

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 0.30 Ohm

N-Channel

FEATURES

e Fast Switching

e Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFNF120
UFNF121
UFNF122
UFNF123

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vpbs Ros(on) Ip
UFNF120 100V 0.300 6.0A
i UFNF121 60V 0.300 6.0A
UFNF122 100V 0.400 5.0A
UFNF123 60V 0.400 5.0A

MECHANICAL SPECIFICATIONS
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UFNF120 UFNF121 UFNF122 UFNF123

ABSOLUTE MAXIMUM RATINGS
Parameter UFNF120 UFNF121 UFNF122 UFNF123 Units
Vps Drain - Source Voltage (D 100 60 100 60 \
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 100 60 100 60 \"
Ip @ Tc = 26°C  Continuous Drain Current 6.0 6.0 5.0 5.0 A
DM Pulsed Drain Current 3 24 24 20 20 A
Vas Gate - Source Voltage 20 \
Pp @ Tc = 26°C Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
24 | 24 | 20 | 20
Ty Operating Junction and o
Tstg Storage Temperature Range -551t0150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFNF120 _
URNFi22 | 100 | - | - v Vgs = 0V
UFNF121
UFNF123 60 - — \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = VGs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - — 100 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL —~ — -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vpg = Max. Rating, Vgg = OV
- - 1000 nA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFNF120
6.0 - - A
UFNF121 v | R 10
s ? 'Dion) X RbS(0n) max.: Vas = 10V
UFNF122 5.0 _ _ A
UFNF123 '
Rpsg(on) Static Drain-Source On-State UFNF120
Resistance (2) UFNF121 0.25 1 0.30 2 1oV 304
= ,Ip = 3.
UPNF1221 _ |o30| 040 | @ ves °
UFNF123 ) :
Jfs Forward Transconductance (2) ALL 1.5 2.9 - S () Vps ) Ipon) * RDS(0n) max.- 'p = 3-0A
Ciss Input Capacitance ALL — 450 600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 200 | 400 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 50 100 pF
td(on) Turn-On Delay Time ALL - 20 40 ns VDD = 0.5 BVDSS' 'D = 3.0A, Zo = 500
ty Rise Time ALL 37 70 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL 35 70 ns independent of operating temperature.)
Q Total Gate Charge \% =10V, Iy = 10A,V = 0.8 Max. Rating.
9 © A GS D DS
(Gate-Source Plus Gate-Drain) L 10 5 nt See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 6.0 nC independent of operating temperature.)
Qg4 Gate Drain (""Miller’’) Charge ALL 4.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured from the Modified MOSFET
drain lead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
Lg Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm (0.2
in.) from header to
source bonding pad.
THERMAL RESISTANCE
Rthyc  Junction-to-Case ALL - 6.25 K/wW
Rihga  Junction-to-Ambient ALL 175 K/w Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 78 PRINTED IN U.S.A




UFNF120 UFNF121 UFNF122 UFNF123

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

g Continuous Source Current UFNF120 6.0 A Modified MOSFET éymbnl
(Body Diode) UFNF121 > showing the integral
UFNF122 reverse P-N junction rectifier
UFNF123 50 A
lsm Pulse Source (;urrer\! UFNF120 24 A I
(Body Diode) (3 UFNF121 ’
UFNF122
UFNF123 20 A
Vsp Diode Forward Voltage (2) UFNF120 a5 v Te = 25°C,Ig = 6.0A, Vg = OV
UFNF121 y < 3
UFNF122 r 2500 . -
UFNF123 2.3 \ Te 25°C, lg =5 0A, Vg = oV
tyy Reverse Recovery Time ALL 230 ne Ty =150°C 0 = 6 OA, digidt = 100A/us
QRR Reverse Recovered Charge ALL 1.2 uC T, = 150°C, Ig = 6.0A dip/dt = 100A/ps
ton Forward Turn-on Time 1 ALL Intrinsic turn on time is negligibie. Turn-on speed s substantially controlied by Lg + Lp
1Ty = 26°Cto 150°C. @ Puise Test: Pulse width < 300us, Duty Cycle < 2%. “3) Repetitive Rating: Pulse width fimited
by max. junction temperature
See Transient Thermal impedance Curve (Fig 5}
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFNF120 UFNF121 UFNF122 UFNF123

Fig. 5 — Maximum Effective Transi Thermal Imped: , Junction-to-Case Vs. Pulse Duration
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UFNF120 UFNF121 UFNF122 UFNF123

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFNF120 UFNF121 UFNF122 UFNF123

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms

VARY 1, TO 08TAIN
REQUIRED PEAK 1

€, * 0.58Vpss

_-H =0.58Vpss

Vgs* IIIV H

ADJUST R
TO OBTAIN

SPECIFIED Ip $ Ry
Vi
LSE [
GENERATOR ou.T.
F-===-
| T
| sa TO SCOPE
4 0.010
| I son g HIGH FREQUENCY
Lo d SHUNT
Fig. 18 — Gate Charge Test Circuit
+Vos
CURRENT (ISOLATED
REGULATOR SUPPLY)
1
| l SAME TYPE
= AS DUT
:,2‘/”ER ! 02ut 50 K2
A Y
—l_[— I = 0.3uf
0
G ouT
—
I l 15mA s
0 ————
-Vos
6 1]
CURRENT = CURRENT
SHUNT SHUNT

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 + TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 82 PRINTED IN U.S A



POWER MOSFET TRANSISTORS UFNFL30
100 Volt, 0.18 Ohm UFNF132

N-Channel UFNF133
FEATURES DESCRIPTION

e Fast Switching The Unitrode power MOSFET design utilizes the most advanced technology available.

e | ow Drive Current This efficient design achieves a very low Rosom and a high transconductance

e Fase of Paralleling
e No Second Breakdown
e Excellent Temperature Stability

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vps Ros(on) )
UFNF130 100V 0.180 8.0A
I UFNF131 60V 0.180 8.0A
UFNF132 100V 0.250 7.0A
B UFNF133 60V 0.250 7.0A

MECHANICAL SPECIFICATIONS

UFNF130 UFNF131 UFNF132 UFNF133 TO-39

0.86 (0.034)
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)

18.03(0.71)
REF
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0410016
3PLACES

DIA

All Dimensions in Millimeters and (Inches)
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UFNF130 UFNF131 UFNF132 UFNF133

ABSOLUTE MAXIMUM RATINGS

Parameter UFNF130 UFNF131 UFNF132 UFNF133 Units
Vps Drain - Source Voltage D 100 60 100 60 \
VDGR Drain - Gate Voltage (Rgs = 1 MQ) D 100 60 100 60 v
Ip @ Tg = 25°C  Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ipm Pulsed Drain Current @ 32 32 28 28 A
Vags Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 25 (See Fig. 14) W
Linear Derating Factor 0.2 (See Fig. 14) wW/K
Itm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
32 | 32 | 28 | 28
Ty Operating Junction and ~ R
Tstg Storage Temperature Range 5510150 c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max. Units Test Conditions
BVp Drain - Source Breakdown Voltage UFNF130 _
ss URNFi32| 00 | - | - v Vgs = 0V
UFNF131 _
UFNF133 60 - - \Y Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL — - 100 nA Vgs = 20V
'gss Gate-Source Leakage Reverse ALL ~ - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - — 250 uA Vps = Max. Rating, Vgg = OV
- = 1000 uA Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ 3E::§(1) 8.0 B A
Vos 'p(on) X Rps(on) max.- Vas = 10V
UFNF132 7.0 A
UFNF133 )
Rps(on) Static Drain-Source On-State UFNF130
Resistance ) UFNF131 0.14 1 0.18 ¢
OFNFi32 VGs = 10V, Ip = 4.0A
UFNF133 - 0.20 | 0.25 Q
dfs Forward Transconductance (2) ALL 4.0 5.5 S () Vbs ? 'b(on) * RDS(on) max.- 'p = 4.0A
Ciss Input Capacitance ALL 600 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Qutput Capacitance ALL 300 500 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 150 pF
td{on)  Turn-On Delay Time ALL - 30 50 ns Vpp = 0.5BVpgg. Ip = 4.0A, 2 = 500
t, Rise Time ALL 80 150 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL 80 150 ns independent of operating temperature.)
Q Total Gate Charge \Y% =10V, 15 = 18A,V, = 0.8 Max. Rating.
9 GS D DS
(Gate-Source Plus Gate-Drain) ALL 8 30 nC See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 9.0 nC independent of operating temperature.)
Qgd Gate-Drain (“'Miller”’) Charge ALL 9.0 - nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured from the Modified MOSFET
drain lead, 5 mm (0.2 symbol showing the
in.) from header to internal device
center of die. inductances.
Ls Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm (0.2
in.) from header to
source bonding pad. -
THERMAL RESISTANCE
RihJC  Junction-to-Case ALL - - 5.0 K/w
Rihga  Junction-to-Ambient ALL — - 175 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 84 PRINTED IN US. A




UFNF130 UFNF131 UFNF132 UFNF133

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFNF130 8.0 A Modified MOSFET symbol
(Body Diode) UFNF131 ! showing the integral
UFNF132 reverse P-N junction rectifier.
UFNF133 B 70 A
Ism Pulse Source Current UFNF130
- - 32 A
(Body Diode) ® UFNF131
UFNF132
UFNF133 28 A
Vsp Diode Forward Voltage @ UFNF130 T = 9250 -
- . Vv = 25°C,lq = 8.0A, V = 0V
UFNF131 25 c S GS
UFNF132 o
. — . v T~ =25°C,1g = 7.0A,V, = 0V
UFNF133 23 ¢ S Gs
tyr Reverse Recovery Time ALL — 300 - ns Ty = 150°C, Ig = 8.0A, dig/dt = 100A/us
Qrr  Reverse Recovered Charge ALL - 1.5 - uC T, =150°C, Ig = 8.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp-
@TJ = 25°C to 150°C. @ Pulse Test: Pulse width € 300us, Duty Cycle € 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal impedance Curve (Fig. 5).
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFNF130 UFNF131 UFNF132 UFNF133
Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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UFNF130 UFNF131 UFNF132 UFNF133

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS UFNF210

200 Volt, 1.5 Ohm
N-Channel

FEATURES

e Fast Switching

e Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

UFNF211
UFNF212
UFNF213

DESCRIPTION

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rpson and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vbs Rops(on) ) Ip
UFNF210 200V 1.5Q 2.2A
UFNF211 150V 1.50Q 2.2A
UFNF212 200V 2.40Q 1.8A
| UFNF213 150V 240 1.8A

MECHANICAL SPECIFICATIONS

UFNF210 UFNF211 UFNF212 UFNF213 T0-39

086 (0034)
672 (0028)

0.88 0 035)

5.08 (0.20)

914 (0.36)
p— 1A~
825 (0.325)
= DIA -
457 (0,180
43010 169)

!

L
01,
i
I

14.22 (0.56)
12700 50)

All Dimensions in Millimeters and (Inches)

|
1803071
REF

4/83
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ABSOLUTE MAXIMUM RATINGS

UFNF210 UFNF211 UFNF212 UFNF213

Parameter UFNF210 UFNF211 UFNF212 UFNF213 Units
Vps Drain — Source Vcitage @ 200 150 200 150 \
VDGR Drain — Gate Voltage (Rgg = 1M2) D 200 150 200 150 v
Ip@ Tc = 26°C  Continuous Drain Current 2.2 2.2 1.8 1.8 A
Iom Pulsed Drain Current ) 9.0 9.0 7.5 7.5 A
Vgs Gate — Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 15 (See Fig. 14) w
Linear Derating Factor 0.12 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
9.0 | 9.0 | 7.5 | 7.5
T - -
T;‘(g gg)erraag':ange‘ng::t:raen:ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage UFNF210 _ _ -
UFNF212 200 v Vgs = OV
UFNF211 B
UFNF213 150 - \ Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250kA
Igss Gate — Source Leakage Forward ALL - - 100 nA Vgs = 20V
IGss Gate — Source Leakage Reverse ALL - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 A Vps = Max. Rating, Vgg = OV
- 1000 [ uA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ UFNF210
URNp211 | 22 | - A
VDs ) D(on) X RDS(on) max.- VGs = 10V
UENF212 |, o A
UFNF213 ’
Rps(on) Static Drain — Source On-State UFNF210 1.0 15 Q
Resistance 2 UFNF211
VGs = 10V, Ip = 1.25A
UFNF212 1.5 2.4 Q
UFNF213 ) )
dfs Forward Transconductance (2) ALL 0.8 1.3 S (V) VDS’ 'D(on) X RDS(on) max.- D = 1-25A
Ciss Input Capacitance ALL 135 [ 150 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 60 80 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 16 25 pF
‘dgon) Turn-On Delay Time ALL 8.0 15 ns Vpp = 0.5BVpgs. Ip = 1.25A,Z, = 500
t, Rise Time ALL 15 25 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL 10 15 ns (MOSFET switching imes are essentially
t Fall Time ALL B 8.0 15 ns independent of operating temperature.)
Qq Total Gate Charge ALL 5.0 75 nC Vgs = 10V, Ip =4.5A, Vpg = 0.8V Max. Rating.
(Gate-Source Plus Gate-Drain) . : See Fig. 18 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL 2.0 nC
Qg4 Gate-Drain (""Miller’’) Charge ALL 3.0 nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2in.) from header internal device
to center of die. inductances.
Lg Internal Source Inductance ALL 15 - nH Measured from the
source lead, 5mm
(0.2in.) from header
to source bonding
pad.
THERMAL RESISTANCE
Rthyc  Junction-to-Case ALL - 8.33 K/W
RihJA  Junction-to-Ambient ALL - - 175 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
90 PRINTED IN U.S A
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFNF210 UFNF211 UFNF212 UFNF213

Is Continuous Source Current UFNF210 22 A Modified MOSFET symbol
(Body Diode) UFNF211 showing the integral
UFNF212 reverse P-N junction rectifier.
UFNF213 18 A
Ism Pulse Source Cyrrem UFNF210 90 A
(Body Diode) (3) UFNF211 :
UFNF212
UFNF213 78 A
a 2)
Vsp Diode Forward Voltage (2) 3%2}(\) 2.0 v Te - 25°C.Ig = 2.2A, Vgg =~ OV
gng 18 v Te = 25°C,Ig = 1.8A, Vgg - OV
t Reverse Recovery Time ALL 290 ns Ty 150°C, Ig = 2.2A, dig/dt 100A/ s
QpR Reverse Recovered Charge ALL - 2.0 uC Ty = 150°C, Ig = 2.2A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp
®T = 25°Cto 150°C. (@ Pulse Test: Puise width € 300us, Duty Cycle < 2%. 3)Repetitive Rating: Pulse width limited
J

1p. DRAIN CURRENT (AMPERES)

p, DRAIN CURRENT (AMPERES)

Fig. 1 — Typical Output Characteristics
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by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 2 — Typical Transfer Characteristics
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UFNF210 UFNF211 UFNF212 UFNF213

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 15 —
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UFNF210 UFNF211 UFNF212 UFNF213

Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS UFNF220

200 Volt, 0.8 Ohm
N-Channel

FEATURES

® Fast Switching

e Low Drive Current

e Ease of Paralleling

® No Second Breakdown

o Excellent Temperature Stability

PRODUCT SUMMARY

UFNF221
UFNF222
UFNF223

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vos Rps(on) Ip
UFNF220 200V 0.8Q 3.5A
UFNF221 150V 0.8Q 3.5A
UFNF222 200V 1.20 3.0A
B UFNF223 150V 1.20 3.0A

MECHANICAL SPECIFICATIONS

045 (0018)
3610, b‘l‘a

UFNF220 UFNF221 UFNF222 UFNF223 T0-39

0.86 (0.034)
077 (0.028)

0.88 (0.035)

SOURCE

5.08 {0.20)
914 (0.36)
pe—DIA
8.2510.325)
po—DIA

457 (0.180)
43010.169)

L

053 (0.021)

041 (00716)
3IPLACES

oA

All Dimensions in Millimeters and (Inches)

|
1803(0.71)
REF

4/83
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UFNF220 UFNF221 UFNF222 UFNF223
ABSOLUTE MAXIMUM RATINGS
Parameter UFNF220 UFNF221 UFNF222 UFNF223 Units
Vps Drain — Source Voltage @ 200 150 200 150 \Y
VDGR Drain — Gate Voltage (Rgg = 1 M2) © 200 150 200 150 \Y
Ip @ Tc = 25°C  Continuous Drain Current 3.5 3.5 3.0 3.0 A
Iom Pulsed Drain Current 3 14 14 12 12 A
Vas Gate — Source Voltage +20 \%
Pp @ Tc = 25°C  Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) WIK
M Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
14 | | 12 | 12
}s)tg g:);;ag‘:en'lg'e‘lmu::::::raen:ange ~551t0150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain — Source Breakdown Voltage UFNF220
UFNF222 200 \% Vgs = OV
UFNF221
UFNF23| 150 v Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 2504A
Igss Gate - Source Leakage Forward ALL 100 nA Vgs = 20V
Igss Gate - Source Leakage Reverse ALL -100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vpg = Max. Rating, Vgg = OV
1000 uA Vps = Max. Rating x 0.8, Vgg = OV, T = 125°C
ID(on)  On-State Drain Current 2) 3£:g§(1) 15 A
VDS’ p(on) X RDS(on) max.- VGs = 10V
UFNF222( 5 A
UFNF223 :
Rps(on) Static Drain ~ Source On-State UFNF220 05 08 Q
Resistance (2) UFNF221 . v v A
UFNF222 08 | 12 o Gs = 10V.Ip = 2.0
UFNF223
dfs Forward Transconductance (2) ALL 15 225 S (U) VDS ? ID(on) X RDS(on) max. 'D = 2.0A
Ciss Input Capacnténce ALL 450 600 pF VGgs - OV.Vpg - 25V, f 1.0 MHz
Coss Output Capacitance ALL 150 300 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 40 80 pF
td(on) Turn-On Delay Time ALL 20 40 ns Vpp = 0.5BVpss. Ip = 2.0A, Z, - 500
t, Rise Time ALL 30 60 ns See Fig. 17
td(otf) _ Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL 30 60 ns independent of operating temperature.)
Qq Total Gate Charge ALL 1 15 nC Vgg = 10V, Ip =7.0A,Vpg - 0.8V Max. Rating
(Gate-Source Plus Gate Drain) See Fig. 18 for test circuit. (Gate charge i1s essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL 5.0 nC
Qqq Gate-Drain ("’Miller”’) Charge ALL 6.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2 in.) from header internal device
to center of die. inductances.
Ls Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm
{0.2in.) from header
to source bonding
pad.
THERMAL RESISTANCE
RihgCc  Junction-to-Case ALL 6.25 K/W
Rihga  Junction-to-Ambient ALL 175 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 96 PRINTED IN U.S A



UFNF220 UFNF221 UFNF222 UFNF223

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

I Continuous Source Current UFNF220 B -~ 35 A Modified MOSFET symbol
{Body Diode) UFNF221 | showing the integral
UFNF222 reverse P-N junction rectifier.
UFNF223| 3.0 A
Ism Pulse Source Current UFNF220 - - 14 A o—]
(Body Diode) 3 UFNF221
UFNF222
UFNF223 ) 12 A
Vsp Diode Forward Voltage (2) UFNF220 oco i i
UFNF221 - ~ 2.0 % Te = 25°C,Ig = 3.5A.VGg = OV
UFNF222 i o N R
UFNF223 1.8 v Tc = 25°C, Ig = 3.0A, Vgg = OV
trp Reverse Recovery Time ALL — 350 ns Ty = 150°C, Ig = 3.5A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL ~ 2.3 - uC Ty = 150°C, Ig = 3.5A, dlg/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlied by Lg + Lp
DT, = 25°Cto 150°C @) Pulse Test: Pulse width < 300us, Duty Cycle < 2%. 3 Repetitive Rating: Pulse width limited
J <) ¥
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5)
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFNF220 UFNF221 UFNF222 UFNF223

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFNF220 UFNF221 UFNF222 UFNF223

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 0.4 Ohm

N-Channel

FEATURES

e Fast Switching

e | ow Drive Current
e Ease of Paralleling

e No Second Breakdown
e Excellent Temperature Stability

DESCRIPTION

UFNF230
UFNF231
UFNF232
UFNF233

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

PRODUCT SUMMARY
Part Number Vps Rps(on) Ip
UFNF230 200V 0.40 5.5A
UFNF231 150V 0.40 55A
UFNF232 200V 0.60 4.5A
] UFNF233 150V 0.60 4.5A

MECHANICAL SPECIFICATIONS

UFNF230 UFNF231 UFNF232 UFNF233

086 (0.034)
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UFNF230 UFNF231 UFNF232 UFNF233

ABSOLUTE MAXIMUM RATINGS

Parameter UFNF230 UFNF231 UFNF232 UFNF233 Units
Vps Drain — Source Voltage (D 200 150 200 150 \"
VDGR Drain - Gate Voltage (Rgs = 1 M2) D 200 150 200 150 v
Ip@ Tc = 25°C  Continuous Drain Current 5.5 5.5 4.5 4.5 A
Iom Pulsed Drain Current 9 22 22 18 18 A
Vgs Gate — Source Voltage +20 \%
Pp @ Tc = 26°C  Max. Power Dissipation 25 (See Fig. 14) w
Linear Derating Factor 0.2 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
22 | 22 | 18 | 18
i e e e <
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFNF230
UFNF232 200 \ Vgs = OV
UFNF231
UFNF233 150 \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
1Gss Gate — Source Leakage Forward ALL - 100 nA Vgs = 20V
Igss Gate -~ Source Leakage Reverse ALL -100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL 250 HA Vps - Max. Rating, Vgg = OV
1000 uA Vps - Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
ID(on)  On-State Drain Current UFNF230
° UrNF231| S A
OFNFes VDS > Ib(on) X RDS(on) max.- VGs = 10V
NF232
4.5
UFNF233 A
Rps(on) Static Dramr Source On-State UFNF230 025 04 Q
Resistance (2) UFNF231 v Tov. 1 1.0a
UFNF232 oa | o6 u GS b
UFNF233 i :
Jfs Forward Transconductance 2 ALL 2.5 4.5 SV VDS D(on) X RDS(on) max.: 'p = 3.0A
Ciss Input Capacitance ALL 600 800 pF VGs - OV. Vpg = 25V, f - 1.0 MHz
Coss Output Capacitance ALL 250 450 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 80 150 pF
tdion) _ Turn-On Delay Time ALL 30 ns Vpp = 90V.Ip - 3.0A,Z, = 150
t, Rise Time ALL 50 ns See Fig. 17
td(off) Turn-Off Delay Time ALL 50 ns (MOSFET switching times are essentially
t Fall Time ALL 40 ns independent of operating temperature.)
Qg Total Gate Charge ALL 19 30 nC Vgs = 10V, Ip = 11A, Vpg = 0.8V Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qgs Gate-Source Charge ALL 10 nC
Ogd Gate-Drain (""Miller’’) Charge ALL 9.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2 in.) from header internal device
to center of die. inductances.
Lg Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm
(0.2in.) from header
to source bonding
pad.
THERMAL RESISTANCE
Rihyc  Junction-to-Case ALL 5.0 K/W
Rihga  Junction-to-Ambient ALL 175 K/W Free Air Operation

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 102 PRINTED IN U.S A



UFNF230 UFNF231 UFNF232 UFNF233

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFNF230 ) _ 5.5 A Modified MOSFET symbol
(Body Diode) UFNF231 ) showing the integral
UFNF232 reverse P-N junction rectifier.
UFNF233| S| As oA -3
Ism Pulse Source Current UFNF230 22 A )
(Body Diode) @ UFNF231
UFNF232
UFNF233 18 A
Vsp Diode Forward Voltage @ UFNF230 ~ 250 -
UFNF231 - 2.0 v Te = 25°C,Ig = 5.5A, Vgg = OV
UFNF232
: . v Te = 25°C, Ig = A, Vgg = OV
UFNF233 1.8 c = 25°C,Ig = 4.5 Gs = 0
ty Reverse Recovery Time ALL - 450 -~ ns Ty = 150°C. Ig = 5.6A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL 3.0 - uC Ty = 150°C, Ig = 5.6A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@®Ty = 256°Cto 150°C. (@Pulse Test: Pulse width < 300us, Duty Cvcle € 2% @) Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFNF230 UFNF231 UFNF232 UFNF233

Fig. 5 — Maximum Effective T ient Thermal | d , Junction-to-Case Vs. Pulse Duration
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage

UFNF230 UFNF231

Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN230 UFN231 UFN232 UFN233

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

500 Volt, 1.5 Ohm
N-Channel

FEATURES

e Fast Switching

e | ow Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFNF430
UFNF431
UFNF432
UFNF433

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
I UFNF430 500V 1.50 2.75A
UFNF431 450V 1.5Q 2.75A
UFNF432 500V 2.0Q 2.25A
UFNF433 450V 2.0Q 2.25A

MECHANICAL SPECIFICATIONS

DRAIN
GATE

045 (0.018)

036 (0014)

UFNF430 UFNF431 UFNF432 UFNF433

508 (0.
91400

pe—DIA

po—DIA—>
8.25(0325)

450
0.86 (0.034)
07216028)

0.88 (0 035)

SOURCE
|

20)

36)

A-‘ 457 (0.180)
43010169

14.22 (0.56)

1270 (0°50)

053 (0.021)
04avi0016)
3PLACES

DiA

All Dimensions in Millimeters and (Inches)
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UFNF430 UFNF431 UFNF432 UFNF433
ABSOLUTE MAXIMUM RATINGS
Parameter UFNF430 UFNF431 UFNF432 UFNF433 Units
Vps Drain — Source Voltage @ 500 450 500 450 \2
VDGR Drain — Gate Voltage (Rgg = 1 MQ) (D 500 450 500 450 v
Ip @ Tc = 26°C  Continuous Drain Current 2.75 2.75 2.25 2.25 A
Ipm Pulsed Drain Current 3 1 11 9.0 9.0 A
Vas Gate — Source Voltage +20 \2
Pp @ Tc = 25°C  Max. Power Dissipation 25 (See Fig. 14) w
Linear Derating Factor 0.2 (See Fig. 14) WIK
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
11 | | 9.0 | 9.0
Ty Operating Junction and
Tstg Storage Temperature Range 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpgs Drain — Source Breakdown Voltage UFNF430 _ _ - oV
UFNFagz| °%° v Ves = 0
UFNF431 _ _ -
Urnrass| 450 v Ip = 2504A
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250uA
Igss Gate — Source Leakage Forward ALL - - 500 nA Vgs = 20V
1GSs Gate — Source Leakage Reverse ALL — - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - — 250 A Vps = Max. Rating, Vgg = OV
- 1000 A Vps = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
IDlon)  On-State Drain Current @ UFNF430
° uenFaz1| 275 | i A
OFNFa% VDS’ Ip(on) X RDS(on) max.- VGs = 10V
UrNFaza| 2% | ~ A
Rps(on) Static Drain - Source On-State UFNF430 B 13 15 Q
Resistance @ UFNF431
Vgs = 10V, Ip = 1.5A
UFNF432 _ 15 2.0 Q
UFNF433 i i
dfs Forward Transconductance (2 ALL 1.5 2.5 - S () VDS ) 'Dion) X RDS(on) max.- 'D = 1.5A
Ciss Input Capac-ta.nce ALL 600 | 800 pF VGs = OV. Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 100 | 200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 30 60 pF
td(on) _ Turn-On Delay Time ALL 30 ns Vpp = 225V.Ip = 1.5A, Z, = 15Q
t, Rise Time ALL 30 ns See Fig. 17
td(off) Turn-Off Delay Time ALL ~ 55 ns (MOSFET switching times are essentially
t Fall Time ALL - 30 ns independent of operating temperature.)
Qq Total Gate Charge ALL 22 30 nC Vs = 10V.Ip =6.0A, Vpg = 0.8V Max. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
independent of operating temperature.)
Qqgs Gate-Source Charge ALL 1 nC
Qg4 Gate-Drain (“’Miller”’) Charge ALL ~ 1 nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured from the Modified MOSFET
drain lead, 5mm symbol showing the
(0.2 in.) from header internal device
to center of die. inductances.
Lg Internal Source Inductance ALL 15 nH Measured from the
source lead, 5mm
(0.2 in.) from header
to source bonding
pad.
THERMAL RESISTANCE
Rihgc  Junction-to-Case AL 5.0 K/W
RihJA  Junction-to-Ambient ALL - 175 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFNF430 UFNF431 UFNF432

UFNF433

s Continuous Source Current UFNF430 2.75 A Modified MOSFET symbol
(Body Diode) UFNF431 ) showing the integral
reverse P-N junction rectifier.
UFNF432 2.25 A
UFNF433
Ism Pulse Source Current UFNF430 " A o;J !
{Body Diode) (3 UFNF431
UFNF432
9.0 A
UFNF433
Vgp Diode Forward Voltage @ UFNF430
E R 1.4 \Z Te = °C,lg = 2.75A,V, = OV
UFNF431 c = 25°C.lg = 2.75A, VGg
UFNF432
1.3 \ Tc = 25°C,1g = 2.25A, V, = OV
UFNF433 ¢ s Gs
Uy Reverse Recovery Time ALL 800 ns Ty = 150°C, Ig = 2.75A, dig/dt = 100A/us
QRrp Reverse Recovered Charge ALL - 4.6 uC Ty = 150°C, Ig = 2.75A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn on time is negligible. Turn-on speed is substantially controlled by Lg + Lp

(3 Repetitive Rating: Pulse width imited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5).

(MTy = 25°C to 1650°C. (@Pulse Test: Pulse width < 300xs, Duty Cycle < 2%

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFNF430 UFNF431 UFNF432

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFNF430 UFNF431

UFNF432 UFNF433

g. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 0.3 Ohm

N-Channel

FEATURES

e Fast Switching

e L ow Drive Current
e Ease of Paralleling

e No Second Breakdown
e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN120
UFN121
UFN122
UFN123

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roson and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Ros(on) Ip
B UFN120 100V 0.300 8.0A
UFN121 60V 0300 8.0A
o UFN122 100V 0.400 7.0A
UFN123 60V 0.400 7.0A

MECHANICAL SPECIFICATIONS

UFN120 UFN121 UFN122 UFN123

222210875
AX DIA 1143 (0450)

342 | y
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1 |
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ABSOLUTE MAXIMUM RATINGS

UFN120 UFN121 UFN122 UFN123

Parameter UFN120 UFN121 UFN122 UFN123 Units
Vps Drain - Source Voltage @D 100 60 100 60 Y
VDGR Drain - Gate Voltage (Rgs = 1 M2) © 100 60 100 60 \2
Ip @ Tc = 26°C  Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip @ Tc = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
oM Pulsed Drain Current @ 32 32 28 28 A
VaGs Gate - Source Voltage +20 v
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) W
Linear Derating Factor 0.32 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
32 | 32 | 28 | 28
ratin ion
jl:itg (S)t[::eraagte ?e‘vj:\j::rta?urzn:ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN120 100 4 _ v vgg = OV
UFN122
UFN121 _
UFn1as | 60 v Ip = 2504A
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - 100 nA Vgs = 20V
lGss Gate-Source Leakage Reverse ALL 100 nA Vgs = -20V
lpss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 uA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ gimgg 8.0 A
Vbs? 'pon) * Bos(on) max.- Vas = 10V
UFN122 7.0 A
UFN123
Rps(on) Static Drain-Source On-State UFN120 0.25 | 0.30 I
Resistance @ UFN121
OFni2 Vgs = 10V, Ip = 4.0A
. .4
UFN123 0.30 | 0.40 Q
9fs Forward Transconductance (2 ALL 1.5 2.9 S (1) Vbs  'pion) X BDS(0n) max. Ip = 4-0A
Ciss Input Capacitance ALL 450 600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 200 400 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 50 100 pF
td(on) Turn-On Delay Time ALL 20 40 ns VDD = 0.5 BVDSS' ID = 4.0A, Zo = 500
t, Rise Time ALL 35 70 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
tf Fall Time ALL 35 70 ns independent of operating temperature.)
Q, Total Gate Charge \ = 10V, I = 10A, V = 0.8 Max. Rating.
9 ALL 10 15 C S D DS
(Gate-Source Plus Gate-Drain) " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 6.0 nC independent of operating temperature.)
Qqqg Gate-Drain (""Miller’) Charge ALL 4.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ls Internal Source Inductance ALL 12.5 nH Measured from the )
source pin, 6 mm { I
(0.25in.) from header ~
and source bonding
pad.
THERMAL RESISTANCE
Rihgyc  Junction-to Case ALL - - 3.12 K/W
Rincs  Caseto Sink ALL - 0.1 - Kiw Mounting surtace tlat, smooth, and greased
RithgA  Junction-to-Ambient ALL - - 30 K/w Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 114 PRINTED IN U.S A




UFN120 UFN121 UFN122 UFN123

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

s Continuous Source Current UFN120 8.0 A Modified MOSFET symbol
(Body Diode) UFN121 showing the integral
) reverse P-N junction rectifier.
UFN122 ) 7.0 A
UFN123
Ism Pulse Source Current UFN120 _ 32 A
(Body Diode) @ UFN121
UFN122
28 A
UFN123
Vgp  Diode Forward Voltage (2) UFN120 25 v TC - 25°C,lg - B.0A,Vgg - OV
UFN121
UFN122
2.3 4 Tc = 25°C, | 7.0A,V, \
UFN123 N S Gs - ©
ey Reverse Recovery Time ALL 280 ns TJ = 150°C, g = 8.0A, dig/dt = 100A/us
QRR Reverse Recovered Charge LA 1.6 uC T, = 150°C. Ig = 8.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controiled by Lg + Lp.

@TJ = 25°Cto 150°C. @ Pulse Test: Pulse width € 300us, Duty Cycle < 2% 3 Repetitive Rating: Pulse width mited
by max. junction temperature.
See Transient Therral Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN120 UFN121 UFN122 UFN123

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN120 UFN121 UFN122 UFNI123

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN120 UFN121 UFN122 UFN123

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 0.18 Ohm
N-Channel

FEATURES

® Fast Switching

@ Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN130
UFN131
UFN132
UFN133

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswon and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Ros(on) Ip
 UFNI30 100V 0.18Q 14A
UFN131 60V 0.180 14A

I UFN132 100V 0.250 12A
UFN133 60V 0.250 12A

MECHANICAL SPECIFICATIONS
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UFN130 UFN131 UFN132 UFN133
ABSOLUTE MAXIMUM RATINGS
Parameter UFN130 UFN131 UFN132 UFN133 Units
Vps Drain - Source Voltage O 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgs = 1 MQ) [0) 100 60 100 60 \
Ip @ Tc = 26°C  Continuous Drain Current 14 14 12 12 A
Ip @ Tc = 100°C  Continuous Drain Current 9.0 9.0 8.0 8.0 A
Iom Pulsed Drain Current @ 56 56 48 48 A
Vas Gate - Source Voltage +20 v
’?@ Tc = 26°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) WIK
m Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
56 | 56 48 | 48
T Storage Temporarire Range -5510 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN130 _ ‘ -
UFN132 100 - v VGs = OV
UFN131 _
UFN133 60 - - Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 Vv Vps = Vgs. Ip = 250xA
lgss Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
'GSS Gate-Source Leakage Reverse ALL - - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL —~ - 250 pA Vpg = Max. Rating, Vgg = OV
- - 1000 pA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
ID(on)  On-State Drain Current @ UFN130 14 _ _ A
UFN131 Vv I R \ = 10V
DS * 'D(on) *Rps(on) max.- VGs =
UFN132 |, B . A
UFN133
Rps(on) Static Drain-Source On-State UFN130 _
Resistance UFN131 0.14 1 018 @ v 1oV 8.0A
URNIS2 | |o20| 025 | @ esm T
UFN133 ! !
Ifs Forward Transconductance @ ALL 4.0 5.5 — S () Vs ? 1bon) X RDS(on) max.- Ip = 8-0A
Ciss Input Capaciténce ALL - 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 300 | 500 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 150 pF
td(on) _ Turn-On Delay Time ALL - — 30 ns Vop = 36V.ip = 8.0A,Z, = 150
t, Rise Time ALL - - 75 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL - 40 ns (MOSFET switching times are essentially
tf Fall Time ALL — - 45 ns independent of operating temperature.)
Q, Total Gate Charge V, = 10V, In = 18A,V, = 0.8 Max. Rating.
g - GS D DS
(Gate-Source Plus Gate-Drain) ALL 8 30 nC See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 9.0 nC independent of operating temperature.)
Qgqg Gate-Drain (*’Miller’’) Charge ALL - 9.0 - nC
Lp Internal Drain Inductance ALL - 5.0 nH Measured between Moditied MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
T \
Lg Internal Source Inductance ALL - 12.5 - nH Measured from the (
source pin, 6 mm
(0.25in.) from header
and source bonding <
pad.
THERMAL RESISTANCE
Rihgc  Junction-to-Case ALL - - 1.67 K/W
Rithcs  Case-to-Sink ALL - 0.1 — K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - -~ 30 K/W Free Air Operation
UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 120 PRINTED IN U.S A




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN130 UFN131

UFN132 UFN133

g Continuous Source Current UFN130 14 A Modified MOSFET symbot
{Body Diode) UFN131 showing the integral
UFN132 2 A reverse P-N junction rectifier.
UFN133
Ispm Pulse Source Current UFN130 56 A o——'
(Body Diode) (3) UFN131
UFN132
UFN133 8 A
Vgp  Diode Forward Voltage @ UFN130 , og , o
JFNI3T 25 v Te o 25°C g - 14A. Vgg - OV
UFN132 9 ; N 250 - 2 [ /
UFN133 23 v Te - 25°C.lg - 12A.VGg OV
tyr Reverse Recovery Time ALL 360 ns T, = 150°C. I = 14A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL 2.1 e T, = 150°C.Ig = 14A dig/dt = 100A/us
ton Forward Turn-on Time ALL intinsic turn-on time s neghigible. Turn-on speed is substantially controlled by Lg + Lp.
@ Ty = 25°Cto 150°C @ Puise Test: Puise width < 300us, Duty Cycle < 2% 3 Repetitive Rating: Pufse width limited
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Fig. 1 — Typical Output Characteristics
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by max. junction temperature

See Transient Thermal Impedance Curve (Fig. 5)

Fig. 2 — Typical Transfer Characteristics
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UFN130 UFN131 UFN132 UFN133

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN130 UFN131 UFN132 UFN133

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage

2000

20
Vgs=0
LT
1600 Ciss = Cgs + Cod. Cgs SHORTED ] 2 Vps = 20V |
Cr = C, 5
e Cos €, Ss Vps = 50V
Cogs = Cqg + E—Lﬂ w |
T o bl & |vos - 8OV, UFNI3D, 132
o 1200 ~Cos + Cgq — X
=1 | =]
2 2
= _— & o g
S &
= E
< 800 ~] Ciss 2 /
S 2
&
=
<
© 5
400 ~] C, 3 Ip= 18A
— bad > FOR TEST CIRCUIT
S— SEE FIGURE 18 T
P Crss
|
0 10 20 30 40 50 0 8 16 2 32 40
Vps. DRAIN TO-SOURCE VOLTAGE (VOLTS) Qg TOTAL GATE CHARGE (nC)
Fig. 12 — Typical On-Resistance Vs. Drain Current Fig. 13 — Maximum Drain Current Vs. Case Temperature
20
" T T T 1
%’ RDS‘M& MEASURED WITH CURRENT PULSE OF
z 2.0 45 DURATION. INITIAL T, = 25°C. (HEATING
= 05 |— EFFECT OF 2.0 ts PULSE IS MINIMAL) — 16
=]
z P
= 4
2 bl
g e - % 2 ™~
3 Ves = 10V 1 = N | N UFN130, 131
w b} ™.
S 03 &
e ES
=3 © ™ \
3 z 8 UFN132, 133 \\‘
=
z 02 / 5 \\\
= .
= L— ) \
g —_— L . NN\
5
s m Vgs = 20V
8
&
0
0 10 20 30 40 50 60 2 50 75 100 125 150
Ip. DRAIN CURRENT (AMPERES) Tc. CASE TEMPERATURE (°C)

Fig. 14 — Power Vs. Temperature Derating Curve

80

50

40

Py, POWER DISSIPATION (WATTS)

0 20 40 60 80 100 120 140
Tc. CASE TEMPERATURE (°C)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 - TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 123 PRINTED IN U.S.A



UFN130 UFN131 UFN132 UFN133

Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms

o

Fig. 17 — Switching Time Test Circuit

Vpp > 36V
Q

PRF = 1 kHz Vo

o tus T0 SCOPE

e —

|

|

|

L aow

L=

Fig. 18 — Gate Charge Test Circuit

‘VDS
CURRENT (ISOLATED
REGULATOR SUPPLY)
-I- SAME TYPE
— AS OUT
‘ZVTERY T ot 50 K$2
BAT
_._i__ -I_ = 03ut
)
B out
—
I | l 15 mA s
0 ————
-Vos
I 1D
CURRENT = CURRENT
SHUNT SHUNT

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 124

PRINTED IN US.A.



POWER MOSFET TRANSISTORS

100 Volt, 0.085 Ohm
N-Channel

FEATURES

e Fast Switching

® Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN140
UFN141
UFN142
UFN143

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
UFN140 100V 0.0850 27A
UFN141 60V 0.085Q 27A
UFN142 100V 0.11Q 24A
UFN143 60V 0.11Q 24A

MECHANICAL SPECIFICATIONS
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UFN140 UFN141 UFN142 UFN143
ABSOLUTE MAXIMUM RATINGS
Parameter UFN140 UFN141 UFN142 UFN143 Units
Vps Drain - Source Voltage [©) 100 60 100 60 \%
VDGR Drain - Gate Voltage (Rgs = 1 M2) © 100 60 100 60 \
Ip @ Tc = 25°C  Continuous Drain Current 27 27 24 24 A
Ip @ Tc = 100°C Continuous Drain Current 17 17 15 15 A
DM Pulsed Drain Current @ 108 108 96 96 A
VGs Gate - Source Voltage +20 \%
Pp @ Tc = 256°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
108 | 108 | 96 | 96
Ty Operating Junction and _5510 150 oC
Tstg Storage Temperature Range
l.ead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN140
- - \ = 0V
urntaz | 190 v GS
UFN141 _
UFN143 60 \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL 100 nA Vgs = 20V
IGSS Gate-Source Leakage Reverse ALL 100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current A 250 nA Vpg = Max. Rating, Vgg = OV
LL
1000 A Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current ) UFN140
27 A
UFNT4T Vg )l xR Vgg = 10V
DS 7 'Dlon) * "DS(on) max.” YGS =
UFN142 24 A
UFN143
Rps(on) Static Drain-Source On-State UFN140
Resistance (2) UFN141 0.07 10.085 ¢ v Tov. 1 15a
GS -~ -'D
UFN142
UFN143 0.09 | 0.11 Q
IS Forward Transconductance (& ALL 6.0 10 S () Vbs ) 'bton) *Rpsion) max. Ip = 15A
Ciss Input Capacitance ALL 1275 | 1600 pF VGs - OV, Vpg - 25V, f = 1.0 MHz
Coss Output Capacitance ALL 550 | 800 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 160 | 300 pF
td(on)  Turn-On Delay Time ALL 16 30 ns Vpp = 30V, Ip=15A,2 =470
ty Rise Time ALL 27 60 ns See Fig. 17
td(off) Turn-Off Delay Time ALL 38 80 ns (MOSFET switching times are essentially
t Fall Time ALL 14 30 ns independent of operating temperature.)
Q Total Gate Charge N \% = 10V, Iy = 34A, V = 0.8 Max. Rating.
9 ) ALL 3 60 C GS D DS
(Gate-Source Plus Gate-Drain) 38 " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 17 nC independent of operating temperature.)
Ogd Gate Drain (""Miller’’) Charge ALL 21 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ls Internal Source Inductance ALL 12.5 nH Measured from the / ’ "\
source pin, 6 mm { | |
(0.25 in.) from header /’
and source bonding S
pad.
THERMAL RESISTANCE
Rihge  Junction-to Case ALL 1.0 KW
Rihcs Case-to-Sink ALL 0.1 K/w Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL 30 K/w Free Air Operation
UNITRODE CORPORATION + 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN140 UFN141 UFN142 UFN143

Ig Continuous Source Current UFN140 27 A Modified MOSFET symbol
(Body Diode) UFN141 showing the integral
reverse P-N junction rectifier.
UFN142 24 A -
UFN143
Ism Pulse Source Current UFN140 108 A c—-I
(Body Diode) 3 UFN141
UFN142
UFN143 96 A
Vsp Diode Forward Voltage @ UFN140 ;
. o °C,Ig = 27A.V = OV
DY 2.5 v Tc = 25°C,Ig = 2 Gs = O
UFN142 o - .
UFN145 2.3 v Te = 25°C.Ig = 24A,Vgg = OV
try Reverse Recovery Time ALL 500 ne T, = 150°C.Ip = 27A, dig/dt = 100A/s
QRR Reverse Recovered Charge ALL 29 uC T, = 150°C, Ig = 27A, dig/dt = 100A/us
ton Forward Turn-on Time ALL tntrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

DT, = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics

(@ Pulse Test: Pulse width < 300us, Duty Cycle € 2%

3/ Repetitive Rating: Pulse width imited
by max. junction temperature.
See Transient Thermal impedance Curve (Fig. 5)

Fig. 2 — Typical Transfer Characteristics
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UFN140 UFN141 UFN142 UFN143

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN140 UFN141 UFN142 UFN143

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 0.055 Ohm

N-Channel

FEATURES

e Fast Switching

e | ow Drive Current

e Fase of Paralleling

e No Second Breakdown

o Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN150
UFN151
UFN152
UFN153

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswn and a high transconductance

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Ros(on) Ip
UFN150 100V 0.0550 40A
UFN151 60V 0.0550 40A
B  UFN1S2 100V 008 33A
UFN153 60V "~ oo08a 33A

MECHANICAL SPECIFICATIONS

UFN150 UFN151 UFN152 UFN153

222210875)
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ABSOLUTE MAXIMUM RATINGS

UFN150 UFN151 UFN152 UFN153

Parameter UFN150 UFN151 UFN152 UFN153 Units
Vps Drain - Source Voltage D 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 1 M2) © 100 60 100 60 v
Ip @ Tc = 26°C  Continuous Drain Current 40 40 33 33 A
Ip @ Tc = 100°C Continuous Drain Current 25 25 20 20 A
'pm Pulsed Drain Current 3 160 160 132 132 A
Vas Gate - Source Voltage +20 \"
Pp @ Tc = 26°C  Max. Power Dissipation 150 (See Fig. 14) w
Linear Derating Factor 1.2 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15and 16) L = 100pH A
160 | 160 | 132 | 132
T in nction and
T:‘B gtpc;"aa;e ?eﬁp:ra:ure Range -5510150 °c
Lead Temperature 300 (0.063in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN150 _ _
UFN152 100 - \" Vgs = OV
UFN151
UFN153 60 - - Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250uA
1GSS Gate-Source Leakage Forward ALL - 100 nA Vgs = 20V
IGss Gate-Source Leakage Reverse ALL - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 A Vps = Max. Rating x 0.8, Vgg = OV, Tc = 1256°C
ID(on)  On-State Drain Current @ UFN150 40 A
UFN151 Vpg)! R Vag = 10V
DS ? 'p(on) * Ros(on) max. VGs =
UFN152 33 A
UFN153
Rps(on) Static Drain-Source On-State UFN150
Resistance UFN151 0.04510.055 2 v o1 20A
UFN152 006|008 | @ es e
UFN153 : :
gfs Forward Transconductance @ ALL 9.0 1 S () Vbs ) "bion) X Rpsion) max.- Ip = 20A
Ciss Input Capacuta‘nce ALL 2000 | 3000 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 1000 | 1500 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 350 500 pF
td{on) _ Turn-On Delay Time ALL 35 ns Vpp = 24V.Ip = 20A,Z = 4.7Q
te Rise Time ALL - 100 ns See Figure 17.
td(off) _ Turn-Off Delay Time ALL - - 125 ns (MOSFET switching times are essentially
1 Fall Time ALL — 100 ns independent of operating temperature.)
Q, Total Gate Charge \% = 10V, Iy = 50A, V = 0.8 Max. Rating.
g 1 GS o) DS
(Gate-Source Plus Gate-Drain) ALL 63 20 n¢ See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 27 - nC independent of operating temperature.)
Qgq Gate-Drain (“‘Miller’’) Charge ALL - 36 - nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ls Internal Source Inductance ALL - 12.5 nH Measured from the
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Rthgc  Junction-to-Case ALL - ~ 0.83 K/w
Rihcs  Case-to-Sink ALL - 01 - K/W Mounting surface flat, smooth, and greased.
RthgA  Junction-to-Ambient ALL — - 30 K/wW Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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UFN150 UFN151 UFN152 UFN153
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFN150 _ 40 A Modified MOSFET symbol
{Body Diode) UFN151 showing the integral
UFN152 reverse P-N junction rectifier.
UFN153 - - 33 A
Ism Pulse Source Current UFN150 160 A
(Body Diode) 3) UFN151
UFN152
UFN153 ) 132 A
Vgp Diode Forward Voltage @ UFN150 _ ° _ _
UFN151 2.5 \ Tc = 25°C.I1g = 40A. Vgg = OV
UFN152
3 = 25° = =
UFN153 2.3 \ Tc = 25°C.1g = 33A,Vgg = OV
try Reverse Recovery Time ALL — 600 - ns T, = 150°C, I = 40A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL ~ 3.3 uC T, = 150°C, Ig = 40A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle € 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN150 UFN151 UFN152

UFN153

Fig. 5 — Maximum Effective Tr Thermal | d , Junction-to-Case Vs. Pulse Duration
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UFN150 UFN151 UFN152

Fig. 16 — Clamped Inductive Waveforms

Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 0.8 Ohm

N-Channel

FEATURES

® Fast Switching

e Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN220
UFN221
UFN222
UFN223

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rbs(on) Ip
UFN220 200V 0.8Q 5.0A
UFN221 150V 0.80 5.0A
UFN222 200V 1.20 4.0A
UFN223 150V 1.2 4.0A

MECHANICAL SPECIFICATIONS
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UFN220 UFN221 UFN222 UFN223
ABSOLUTE MAXIMUM RATINGS
Parameter UFN220 UFN221 UFN222 UFN223 Units
Vps Drain - Source Voltage O 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgs = 1 M) @ 200 150 200 150 v
Ip @ Tc = 26°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
Ip @ Tc = 100°C  Continuous Drain Current 3.0 3.0 2.5 2.5 A
Iom Pulsed Drain Current 20 20 16 16 A
VaGs Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) WIK
M Inductive Current, Clamped {See Fig. 15 and 16) L = 100uH A
20 1 0 1 16 | 16
Ty Operating Junction and B °
Tstg Storage Temperature Range 5010 150 N
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. | Typ. | Max. Units Test Conditions
BVpsg Drain - Source Breakdown Voltage UFN220 _ _ =
UFN222 200 \ Vgs = OV
UFN221 -
UFN223 150 — - \ Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \% Vps = Vgs. Ip = 250uA
1Gss Gate-Source Leakage Forward ALL - . 100 nA Vgs = 20V
|
lgss Gate-Source Leakage Reverse ALL — - |-100 nA VGs = -20V
Ipss Zero Gate Voltage Drain Current AL — — 250 uA Vps = Max. Rating, Vgg = OV
t - — 1000 uA Vps = Max. Rating x 0.8, Vgg = OV, Tg = 1256°C
IDon)  On-State Drain Current @ 3;:2? 5.0 B B A
Vps ? 'p(on) * Rps(on) max.- Vas = 10V
UFN222 4.0 _ _ A
UFN223 i
Rpsion) Stat_ic Drain-Source On-State UFN220 _ 05 0.8 Q
Resistance UFN221 v - 10V, 2.5A
UFN222 - 08 | 1.2 Q es- BT
UFN223 ) )
Ifs Forward Transconductance @ ALL 1.3 2.5 - S () Vbs ? 'bion) X RDS(on) max. 'p = 2-5A
Ciss Input Capaciténce ALL 450 600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 150 300 pF See Fig. 10
Css Reverse Transfer Capacitance ALL 40 80 pF
td(on) _ Turn-On Delay Time ALL 20 40 ns Vpp = 0.5BVpgg, Ip = 2.5A, Zo = 500
t, Rise Time ALL 30 60 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL 30 60 ns independent of operating temperature.)
Qq Total Gate Charge ALL 1 15 nC Vgs = 10V, Ip = GA.OA,'VDS =08 Ma)A(. Rating.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 5.0 nC independent of operating temperature.)
di Gate-Drain ("*Miller’’) Charge ALL 6.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
lg Internal Source Inductance ALL — 12.5 - nH Measured from the
source pin, 6 mm
(0.25 in.) from header
and source bonding
pad.
THERMAL RESISTANCE
RyhJc  Junction-to-Case ALL - - 3.12 K/w
Rthcs  Case-to-Sink ALL — 0.1 — K/W Mounting surface flat, smooth, and greased.
Rihya  Junction-to-Ambient ALL - = 30 K/wW Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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UFN220 UFN221 UFN222 UFN223

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN220 5.0 A Modified MOSFET symbol
(Body Diode) UFN221 . showing the integral
UFN222 reverse PN junction rectifier.
UFN223 40 A (
Ism Pulse Source Current UFN220 7 20 A o-J
(Body Diode) @ UFN221 S
UFN222
UFN223 16 A
Vsp Diode Forward Voltage 2 smgg(‘) 20 v Te = 25°C.Ig = 5.0A, Vg = OV
bjgzggg 1.8 v TC = 25°C, Ig = 4.0A, VGS =0V
try Reverse Recovery Time ALL - 350 ns T, =150°C, Ig = 5.0A, dig/dt = 100A/us
QRR Reverse Recovered Charye ALL - 2.3 E uC T, =150°C, Ig = 5.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. @Pulse Test: Pulse width < 300us, Duty Cycle € 2%. 3 Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN220 UFN221 UFN

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration

222 UFN223

Fig. 6 — Typical Transconductance Vs.
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UFN220 UFN221 UFN222 UFN223

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS
200 Volt, 0.4 Ohm

N-Channel

FEATURES

e Fast Switching

e Low Drive Current
e Ease of Paralleling

* No Second Breakdown

e Excellent Temperature Stability

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.
These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

UFN230
UFN231
UFN232
UFN233

audio amplifiers.
PRODUCT SUMMARY
Part Number Vos RDS(on) Ip
UFN230 200V 0.4Q 9.0A
UFN231 150V 0.4Q 9.0A
UFN232 200V 0.60 8.0A
UFN233 150V 0.60 8.0A
MECHANICAL SPECIFICATIONS
UFN230 UFN231 UFN232 UFN233 To-3
22.22(0875)
. MAX DIA. 1143 (0450)
(0.135) MAX §.35 (1.260)

SEATING
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1
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[
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n

679)
(0858 3395
Rl ‘ (1.573) MAX.

730401197
B[ITIN

§.71(0.225)t

17(0.440)1
105704200

1 MEASURED AT SEATING PLANE

Dimensions in Mitlimeters and (Inches)
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UFN230 UFN231 UFN232 UFN233
ABSOLUTE MAXIMUM RATINGS
Parameter UFN230 UFN231 UFN232 UFN233 Units
Vps Drain - Source Voltage O 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgg = 1 M) O 200 150 200 150 v
Ip @ Tc = 26°C  Continuous Drain Current 9.0 9.0 8.0 8.0 A
Ip @ Tc = 100°C _Continuous Drain Current 6.0 6.0 5.0 5.0 A
oM Pulsed Drain Current @ 36 36 32 32 A
Vas Gate - Source Voltage +20 \Y
Pp @ Tc = 25°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
36 | 36 | 32 | 32
H‘G gz;ag"enge‘v,:\‘::::gr:n:ange -55t0 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN230 _ _ _
UrNaaz | 290 v Vs = OV
UFN231 =
UFN233 150 - - Ip = 250KA
V§§(th) Gate Threshold Voltage ALL 2.0 — 4.0 Vbs = Vgs'Ip = 250pA
|§§S Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL - - |-100 nA Vgg = -20V
Ipss  Zero Gate Voltage Drain Current ALL — — 250 A Vps = Max. Rating, Vgg = OV
- - 1000 nA Vpg = Max. Rating x 0.8, ti= oV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN230 | o0 [ _ _ A
UFN231 :
VDs ?'D(on) X RDS(0n) max. Vas = 1OV
UFN232 | g o _ _ A
UFN233 i
Rps(on) Static Drain-Source On-State UFN230 _
Resistance UFN231 0.25| 0.4 a
Vgs = 10V, Ip = 6.0A
UFN232 _ 0.4 0.6 Q
UFN233 ) i
9fs Forward Transconductance @ ALL 3.0 4.8 - S () Vbs ) Ip(on) * RDS(on) max.” 'p = 5.0A
C;,i Input Capacitance ALL - 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0MHz
an Output Capacitance ALL - 250 450 pF See Fig. 10
C,!! Reverse Transfer Capacitance ALL - 80 150 pF
‘Q(gn) Turn-On Delay Time ALL - - 30 ns VDD = 90V, ID = 5.0A, Zo = 15Q
t Rise Time ALL - - 50 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - - 50 ns (MOSFET switching times are essentially
t Fall Time ALL — — 40 ns independent of operating temperature.)
Q, Total Gate Charge Vag = 10V, In = 12A, Voo = 0.8 Max. Rating.
] h — GS D DS
(Gate-Source Plus Gate-Drain) AlL 19 30 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 10 _ nC independent of operating temperature.)
di Gate-Drain (‘'Miller’’) Charge ALL - 9.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ls Internal Source Inductance ALL - 12,5 - nH Measured from the
source pin, 6 mm
(0.25 in.) from header
and source bonding
pad.
THERMAL RESISTANCE
RehJC  Junction-to-Case ALL - — 1.67 K/IW
Ryhcs  Case-to-Sink ALL - 0.1 - K/W Mounting surface flat, smooth, and greased.
RenJA Junction-to-Ambient ALL - - 30 K/W Free Air Operation
UNITRODE CORPORATION « 5§ FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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UFN230 UFN231 UFN232 UFN233

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN230 _ _ 9.0 A Modified MOSFET symbol
{Body Diode) UFN231 ! showing the integral
reverse P-N junction rectifier.
UFN232 _ _ 8.0 A
UFN233
Ism Pulse Source Current UFN230
(Body Diode] @ UFN231 | - | % A
UFN232
UFN233 |~ - % A
Vgp  Diode Forward Voltage @ Smggg} _ B 20 v Te = 25°C.Ig = 8.0A, Vgs = OV
vl IR I AR E v T = 25°C. I = B.0A, Vgg = OV
[ Reverse Recovery Time ALL - 450 | - ns T, =150°C, Ig = 9.0A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL - 3.0 - uC T, = 150°C, Ip = 9.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. DPulse Test: Pulse width € 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN230 UFN231 UFN232 UFN233

Fig. 5 — Maximum Effective Transi Thermal Imped ., Junction-to-Case Vs. Pulse Duration
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UFN230 UFN231 UFN232 UFN233

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN230 UFN231 UFN232 UFN233

Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 0.2 Ohm

N-Channel

FEATURES

e Fast Switching

® Low Drive Current

® Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN240
UFN241
UFN242
UFN243

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Ros(on) lp
UFN240 200V 0.18Q 18A
UFN241 150V 0.180 18A
UFN242 200V 0.220Q 16A

) UFN243 150V 0.22Q 16A

MECHANICAL SPECIFICATIONS

34
(0.135) MAX

T

160 (0.063)
1
WO PLACES

4.08(0.161) oa
384 (0.151)
TWO PLACES

DRAIN __
(CASE)

2222 (0.875)

UFN240 UFN241 UFN242 UFN243

MAX DIA !‘43134531
] B3 0250)

__}_SEATING
PLANE

TWO PLACES

26.
(1.050) MAX =

0060 o o 213080
'lﬁ(ﬂugﬂ 1118 (0 440)
6

| il

\ (1573) MAX
&y 3040 (1.137)
I
_571(0.225)
- rn?umﬁ
111704401
3R (E Y]
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UFN240 UFN241 UFN242 UFN243
ABSOLUTE MAXIMUM RATINGS
Parameter UFN240 UFN241 UFN242 UFN243 Units
Vps Drain - Source Voltage O 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) [0) 200 150 200 150 \
Ip@ Tc = 256°C  Continuous Drain Current 18 18 16 16 A
Ip @ Tc = 100°C  Continuous Drain Current 1 1 10 10 A
DM Pulsed Drain Current (3 72 72 64 64 A
VGs Gate - Source Voltage 120 \
Pp @ Tc = 25°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100pH A
72 | 72 1 64 | 64
Ty Operating Junction and _ °
Tstg Storage Temperature Range 5510150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN240 . _ _
UFN242 200 Vv Vgs = OV
UFN241 -
UFN243 150 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = VGs. Ip = 2504A
1Gss Gate-Source Leakage Forward ALL - 100 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 nA Vps = Max. Rating, Vgg = OV
1000 rA Vps = Max. Rating x 0.8, Vgg = OV, Tg = 126°C
ID(on)  On-State Drain Current @ UEESZ? 18 A
Vbs ? 'blon) X RDS(on) max.- Vas = 10V
UFN242 16 A
UFN243
Rps(on) Static Drain-Source On-State UFN240
Resistance UFN241 0.14 1 0.18 @ v 10V.1 10A
GS ~ -'D =
UFN242
UFN243 - 0.20 | 0.22 Q
Ifs Forward Transconductance @ ALL 6.0 9.0 S () Vbs  'pion) * RDS(on) max.- 'p = 10A
Ciss Input Capacitance ALL 1275 | 1600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 500 750 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 160 300 pF
td{on) _ Turn-On Delay Time ALL 16 30 ns Vpp = 75V.lp = 10A, Z | = 4.7Q
t Rise Time ALL 27 60 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 40 80 ns (MOSFET switching times are essentially
1 Fall Time ALL EY 60 ns independent of operating temperature )
Q Total Gate Charge \% =10V, 15 = 22A,V = 0.8 Max. Rating.
9 0 C GS D DS
(Gate-Source Plus Gate-Drain) ALL 43 6 " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 16 B nC independent of operating temperature.)
Qg4 Gate-Drain (“‘Miller’’) Charge ALL 27 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL 12.5 - nH Measured from the \
source pin, 6 mm \
(0.25 in.) from header J
and source bonding _ S
pad. )
THERMAL RESISTANCE
Rihgc  Junction-to-Case ALL - 1.0 K/wW
Rihcs Case-to-Sink ALL 0.1 B K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - - 30 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN240 UFN241 UFN242 UFN243

Is Continuous Source Current UFN240 18 A Modified MOSFET symbol
(Body Diodej UFN241 showing the integral
UFN242 reverse P-N junction rectifier.
UFN243 - | 8 A
Ism Pulse Source Current UFN240 B - 72 A n—d
(Body Diode) @) UFN241 -
UFN242
UFN243 | - 8 A
@
Vsp Diode Forward Voltage @ 8::3:? 2.0 v Te = 25°C,Ig = 18A, Vgg = OV
UFN242  oko _ _
UFN243 1.9 v Tc = 25°C,Ig = 16A, Vgg = OV
tee Reverse Recovery Time ALL - 650 - ns Ty = 150°C, I = 18A, dIg/dt = 100A/us
QRrR Reverse Recovered Charge ALL - 4.1 - uC T; = 150°C, I = 18A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp
"

DTy = 25°Cto 150°C.

Ig, DRAIN CURRENT (AMPERES)

Ig, DRAIN CURRENT (AMPERES)

@ Puise Test: Pulse width < 300us,

Fig. 1 — Typical Output Characteristics
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Duty Cycle £ 2%.

©)

Repetitive Rating: Puise width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics
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UFN240 UFN241 UFN242

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage
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Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

200 Volt, 0.085 Ohm

N-Channel

FEATURES

® Fast Switching

® Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN250
UFN251
UFN252
UFN253

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vos Rps(on) Ip
UFN250 200V 0.085Q 30A
UFN251 150V 0.085Q 30A
UFN252 200V 0.1200Q 25A
UFN253 150V 0.120Q 25A
MECHANICAL SPECIFICATIONS
UFN250 UFN251 UFN252 UFN253 T0O-3 (Modified)
T oa
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e R R
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UFN250 UFN251 UFN252 UFN253
ABSOLUTE MAXIMUM RATINGS
Parameter UFN250 UFN251 UFN252 UFN253 Units
Vps Drain - Source Voltage O 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgg = 1 M) © 200 150 200 150 \
Ip@ Te = 25°C  Continuous Drain Current 30 30 25 25 A
Ip @ T¢ = 100°C  Continuous Drain Current 19 19 16 16 A
DM Pulsed Drain Current (O 120 120 100 100 A
VaGs Gate - Source Voltage +20 \"
Pp @ Tc = 25°C  Max. Power Dissipation 150 (See Fig. 14) w
Linear Derating Factor 1.2 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
120 | 120 | 100 | 100
:—J gpeva(mg Junction and _5510 150 oc
stg torage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN250 B _
UFNosz | 200 v VGs = OV
UFN251
UFN253 150 o \ Ip = 250uA
VGsith) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL 100 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL - -100 nA Vgs = -20V
pss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 uA Vpg = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN250
30 A
UFN251 Vpg | R Vag = 10V
0s ? 'olon) * RDS(on) max.- Vs =
UFN252 25 A
UFN253
Rpg(on) Static Drain-Source On-State UFN250
Resistance @ UFN251 0.07 10.085 ¢
OFN252 Vgs = 10V, Ip = 16A
UFN253 0.09 {0.120 Q2
dfs Forward Transconductance @ ALL 8.0 14 ~ S () Vbs > 'bion) * RDS(on) max. 'p = 16A
Ciss Input Capacitance ALL 2000 | 3000 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 800 | 1200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 300 | 500 pF
td{on) _ Turn-On Delay Time ALL 35 ns Vpp = 95V, Ip = 16A,Z, = 4.70
t, Rise Time ALL 100 ns See Fig. 17
td(off) Turn-Off Delay Time ALL 125 ns (MOSFET switching times are essentially
t Fall Time ALL — 100 ns independent of operating temperature.)
Q Total Gate Charge vV =10V, 15 = 38A,V = 0.8 Max. Rating.
9 : A 7 12 c GS D DS
(Gate-Source Plus Gate-Drain) Lt s 0 " See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 37 nC independent of operating temperature.)
Qqq Gate-Drain (“"Miller’’) Charge ALL 42 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL - 12.5 nH Measured from the
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
RihJCc  Junction-to-Case ALL - 0.83 K/W
Rihcs Case-to-Sink ALL 0.1 K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - 30 K/W Free Air Operation
UNITRODE CORPORATION « 5§ FORBES ROAD
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UFN250 UFN251 UFN252 UFN253
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN250 30 A Modified MOSFET symbol
(Body Diode) UFN251 showing the integral
UFN252 reverse P-N junction rectifier.
UFN253 | - % A
Ispm Pulse Source Current UFN250
(Body Diode) @ UFN251 - - | 120 A
UFN252
UFN253 B - 100 A
Vsp Diode Forward Voltage @ UFN250 . o - =
UFN251 - 2.0 \ Tc = 25°C,1g = 30A, Vgg = OV
UFN252 ~ ° . N
UFN253 - 1.8 v Tc = 25°C, Ig = 25A, Vgg = OV
try Reverse Recovery Time ALL - 750 - ns T, = 150°C, Ig = 30A, dig/dt = 100A/us
QRrRr Reverse Recovered Charge ALL 4.7 - uC T, =150°C, I = 30A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
@TJ = 25°Cto 150°C. @Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN250 UFN251 UFN252 UFN253

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN250 UFN251 UFN252 UFN253

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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POWER MOSFET TRANSISTORS

400 Volt, 1.8 Ohm
N-Channel

FEATURES

e Fast Switching

® Low Drive Current

e Ease of Paralleling

* No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN320
UFN321
UFN322
UFN323

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosion @nd a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
UFN320 400V 1.8Q 3.0A
UFN321 350V 1.80Q 3.0A
UFN322 400V 250 2.5A
UFN323 350V 2.5Q 2.5A

MECHANICAL SPECIFICATIONS
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ABSOLUTE MAXIMUM RATINGS

UFN320 UFN321 UFN322 UFN323

Parameter UFN320 UFN321 UFN322 UFN323 Units
Vps Drain - Source Voltage O 400 350 400 350 Y
VDGR Drain - Gate Voltage (Rgs = 1 M2) © 400 350 400 350 \
Ip@ T¢ = 25°C Continuous Drain Current 3.0 3.0 25 25 A
Ip @ T = 100°C  Continuous Drain Current 2.0 2.0 1.5 1.5 A
Ipm Pulsed Drain Current (3) 12 12 10 10 A
VGs Gate - Source Voltage +20 A\
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) W/K
m Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
12 1 l 10 | 10
T Storage Temperature Range ~65to 160 °C
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN320 _ _
UFN322 400 - \ Vgs = OV
UFN321
UFN323 350 — - Vv Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 Vv Vps = VGs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL — - 100 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - = 250 rA Vpg = Max. Rating, Vgg = OV
- - 1000 uA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
Ip(on)  On-State Drain Current @ UFN320
3.0 - - A
UFN321 Vpg ! R Vgg = 10V
DS ? 'D(on) * Rps(on) max.- Vas =
UFN322 25 ” A
UFN323 : B
Rps(on) Static Drain-Source On-State UFN320 . 15 18 Q
Resistance (2 UFN321
Vgs = 10V, Ip = 1.6A
UFN322 18 25 Q
UFN323 : )
gfs Forward Transconductance () ALL 1.0 2.0 S ) Vbs ? 'Dion) * BDS(on) max.: 'p = 1-5A
Ciss Input Capacitance ALL 450 | 600 pF VGs - OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 100 | 200 pF See Fig. 10
Ciss Reverse Transfer Capacitance ALL - 20 40 pF
td(on) Turn-On Delay Time ALL 20 40 ns Vpp = 0.5BVpgg. Ip = 1.5A, Z5 = 500
t, Rise Time ALL 25 50 ns See Fig. 17
tdioff)  Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL 25 50 ns independent of operating temperature.)
Qq Total Gate Charge ALL 12 15 ne Vgg = 10V, 1 = 4.QA, Vps = 0.8 Ma;f. Rating.
(Gate-Source Plus Gate Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 6.0 nC independent of operating temperature.)
Qg4 Gate-Drain (“"Miller’’} Charge ALL 6.0 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ltg Internal Source Inductance ALL — 12,5 . nH Measured from the 4
source pin, 6 mm
(0.25 in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Rthyc  Junction-to-Case ALL - . 3.12 K/wW
Rihcs Case-to-Sink ALL 0.1 —_ K/W Mounting surface flat, smooth, and greased.
RihJA  Junction-to-Ambient ALL - 30 K/W Free Air Operation
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UFN320 UFN321 WUFN322 UFN323

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN320 _ B 3.0 A Modified MOSFET symbol
(Body Diode) UFN321 : showing the integral
UFN322 reverse P-N junction rectifier.
— F
UFN323 25 A
lsm Pulse Source Current UFN320 - i 12 A
(Body Diode) @ UFN321
UFN322
UFN323 ) - 10 A
Vsp Diode Forward Voltage @ UFN320 _ ore . i}
UFNaDt -~ - |1 v Tc = 25°C,Ig = 3.0A, Vgg = OV
UFN322
UFN323 - 1.5 v Tc = 25°C, Ig = 2.5A, Vgg = OV
ey Reverse Recovery Time ALL - 450 ns Ty = 150°C. I = 3.0A, dig/dt = 100A/us
QrRr Reverse Recovered Charge ALL - 3.1 - uC T, = 150°C, Ig = 3.0A dig/dt = 100A/us
'gn Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantiaily controiied by Lg + Lp-

®TJ = 25°C to 150°C. @Pulse Test: Pulse width < 300us, Duty Cycle € 2% (©)] Repetitive Rating: Pulse width imited
by max. junction temperature.
See Transient Thermal impedance Curve (Fig. 5]

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN320 UFN321 UFN322

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN320 UFN321 UFN322 UFN323

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS UFN33)

400 Volt, 1.0 Ohm UFN332
N-Channel UFN333

FEATURES DESCRIPTION
® Fast Switching The Unitrode power MOSFET design utilizes the most advanced technology available.
® Low Drive Current This efficient design achieves a very low Roswom and a high transconductance.

e Ease of Paralleling
e No Second Breakdown
e Excellent Temperature Stability

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vps Rps(on) Ip
UFN330 400V 1.0Q 5.5A
UFN331 350V 1.00 5.5A
UFN332 400V 1.5Q 4.5A
UFN333 350V 1.50 4.5A

MECHANICAL SPECIFICATIONS

UFN330 UFN331 UFN332 UFN333 T0-3

2222 (0.875)
10 MAX DIA. 11.43 (0 450)
10.135) MAX 835 0250

t SEATING

T T4 PLANE
1.09 (0.043) .{ o

DIA _ 10.16 (0.40) MIN
037 (0038} TWO PLACES

TWO PLACES
2667
I’H 050} MAX ol

408(0161) o0
1
TWO PLACES

<\ 1214 0675)1
it 3935
9‘, st (1573) MAX

T3040(1.197)
283001177
v

5.71(0.225)t
§7T10.2085

DRAIN ___
(CASE)

SOURCE
GATE

| 1117 (0440)t
T067 (0420}

t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)
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UFN330 UFN331 UFN332 UFN333
ABSOLUTE MAXIMUM RATINGS
Parameter UFN330 UFN331 UFN332 UFN333 Units
Vps Drain - Source Voltage O 400 350 400 350 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) O 400 350 400 350 \
Ip @ Tc = 26°C  Continuous Drain Current 5.5 5.5 4.5 4.5 A
Ip @ Tc = 100°C  Continuous Drain Current 3.5 3.5 3.0 3.0 A
Ipm Pulsed Drain Current ) 22 22 18 18 A
VGs Gate - Source Voltage +20 \Y
Pp @ Tc = 256°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
22 | | 18 | 18
1
e Storage Temperatire Range 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN330 _ _
UFN332 400 — \% Vgs = OV
UFN331
UFN333 350 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL - - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - 250 uA Vps = Max. Rating, Vgg = OV
- 1000 nA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN330
5.5 A
UFNS3T Vpe) !l R Vag = 10V
DS * 'Dion) X RpS(on) max.» Vs =
UFN332 45 ~ A
UFN333 :
Rps(on) Static Drain-Source On-State UFN330 B
Resistance @ UFN331 08 1.0 ¢ v oV 1 304
UFN332 1ol 1s a Gs = W¥Ip = >
UFN333 - : :
dfs Forward Transconductance @ ALL 3.0 4.0 - S () Vs’ 'p(on) * RDS(on) max.- 'p = 3-0A
Ciss Input Capacitance ALL - 700 300 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 150 300 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL ~ 40 80 pF
td(on) Turn-On Delay Time ALL - 30 ns VDD = 175V, Ip= 3.0A, Z0 = 150
t, Rise Time ALL - 35 ns See Fig. 17
td(off) Turn-Off Delay Time ALL 55 ns (MOSFET switching times are essentially
t Fall Time ALL 7 35 ns independent of operating temperature.)
Q, Total Gate Charge Vv =10V, I = 7.0A, V = 0.8 Max. Rating.
9 - GS D DS
(Gate-Source Plus Gate-Drain) ALL 8 30 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 1 nC independent of operating temperature.)
Qgd Gate-Drain (’Miller’’) Charge ALL 7.0 nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL - 12.5 - nH Measured from the /‘
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Rthgc  Junction-to-Case ALL - — 1.67 K/W
Rihcs Case to Sink ALL ~ 0.1 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — — 30 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 168 PRINTED IN U.S.A




UFN330 UFN331 UFN332 UFN333
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFN330 _ _ 5.5 A Modified MOSFET symbol
(Body Diode) UFN331 : showing the integral
UFN332 reverse P-N junction rectifier.
UFN3as |~ - 48 A e
lsm Pulse Source Current UFN330 {
NN UEN231 - 22 A o] /
{Body Diode) (3) UFN331 L
UFN332
UFN333 | 18 A
Vsp Diode Forward Voltage @ UFN330 _ B a
UFN331 | T - 16 v Tc = 25°C,Ig = 5.5A, Vgg = OV
UFN332
UFN333 - — 1.5 \ Tc = 25°C,lg = 4.6A, Vgg = OV
ter Reverse Recovery Time ALL - 600 - ns T, =150°C, Ig = 5.5A, dig/dt = 100A/us
QRp Reverse Recovered Charge ALL - 4.0 uC T, =150°C, Ig = 5.5A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C @Pulse Test: Pulse width < 300us, Duty Cycle < 2% @ Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN330 UFN331 UFN332 UFN333

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN330 UFN331 UFN332 UFN333

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN330 UFN331 UFN332 UFN333

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

400 Volt, 0.55 Ohm
N-Channel

FEATURES

e Fast Switching

e Low Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN340
UFN341
UFN342
UFN343

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vbs Rps(on) Io
UFN340 400V 0.55Q 10A
UFN341 350V 0.55Q 10A
UFN342 400V 0.80Q 8.0A
UFN343 350V 0.80Q 8.0A

MECHANICAL SPECIFICATIONS

—
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MAX_ DIA. 1143 (0450)
5351

(0.250)

{ SEATING
PLANE

10.16 (0.40) MiN
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Dimensions in Millimeters and (inches)
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UFN340 UFN341 UFN342 UFN343
ABSOLUTE MAXIMUM RATINGS
Parameter UFN340 UFN341 UFN342 UFN343 Units
Vps Drain - Source Voltage O 400 350 400 350 v
VDGR Drain - Gate Voltage (Rgg = 1 M) O 400 350 400 350 \
Ip@ Tc = 26°C  Continuous Drain Current 10 10 8.0 8.0 A
Ip @ Tc = 100°C Continuous Drain Current 6.0 6.0 5.0 5.0 A
Ibm Pulsed Drain Current 3 40 40 32 32 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
40 | | 32 | 32
e Storage Temperarure Rangs -6510 150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN340 - v
UFN342 400 \Y Vgs = OV
UFN341
UFN343 350 \% Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \Y Vps = Vgs. Ip = 250uA
1GSs Gate-Source Leakage Forward ALL ~ 100 nA Vs = 20V
'GSS Gate-Source Leakage Reverse ALL 100 nA VGs 20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vpg = Max. Rating, Vgg = OV
1000 nA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current (2) UFN340 10 A
UFN341 | R v - 10v
Vps ? 'pon) * Rps(on) max.- Vas =
UFN342 80 A
UFN343
Rps(on) Static Drain Source On-State UFN340
Resistance (2) UFN341 0471055 ¢ v Tov. 1 5 0A
GS 1D = 9
UFN342
UFN343 0.68 | 0.80 Q
I Forward Transconductance (2 ALL 4.0 7.0 S Vbs ? 'pion) X RDS(on) max.: 'D = 5-0A
acitance -
Cigs Input Capacitance ALL 1250 | 1600 ph VGs - OV, Vps = 25V, f - 1.0 MHz
__COSS Output Capacitance ALL 300 450 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 80 150 pF
td(on) Turn On Delay Time ALL 17 35 ns VDD =175V, ID = 5.0A, Zo =4.7Q
ty Rise Time ALL 5.0 15 ns See Fig. 17
td(off)y  Turn Off Delay Time ALL 45 90 ns (MOSFET switching times are essentially
t Fall Time ALL 16 35 ns independent of operating temperature.)
Q Total Gate Charge V, =10V, IH = 12A, V = 0.8 Max. Rating.
9 - ALL 41 60 C GS D DS
(Gate-Source Plus Gate Drain) n Se’e Fig. 18 for test circuit. (Gate charge is essentially
Qqs Gate-Source Charge ALL 18 nC independent of operating temperature.)
qu Gate Drain ("’Miller”’) Charge ALL 23 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Ls internal Source Inductance ALL 12.5 nH Measured from the g \\\
source pin, 6 mm i l )
(0.25in.) from header - /
and source bonding ] L/
pad. B
THERMAL RESISTANCE
Rihyc  Junction to-Case ALL 1.0 K/w
Rihcs  Case to Sink ALL 0.1 Kiw Mounting surface flat, smooth, and greased.
RihJA  Junction to-Ambient ALL 30 K/wW Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 174 PRINTED IN U.S.A




UFN340 UFN341 UFN342 UFN343

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN340 . 10 A Modified MOSFET symbol
{Body Diode) UFN341 showing the integral
reverse P-N junction rectifier.
UFN342 8.0 A
UFN343
Ism Pulse Source Current UFN340 . B 40 A LHJ
(Body Diode) 3 UFN341 i
UFN342
UFN343 | - 32 A
Vsp Diode Forward Voltage @ UFN340 - ° ~ -
UFN341 — 2.0 \ Tc = 25°C,Ig = 10A, Vgg = OV
UFN342
UFN343 - - 1.9 Y Tc = 25°C,Ig = 8.0A,VGgg = OV
ter Reverse Recovery Time ALL - 800 - ns Ty =150°C, Ig = 10A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL - 5.7 - uC Ty =150°C,Ig = 10A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@TJ = 25°Cto 150°C. @ Pulse Test: Pulse width < 300ps, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN340 UFN341 UFN342 UFN343

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN340 UFN341 UFN342 UFN343

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN340 UFN341 UFN342 UFN343

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

400 Volt, 0.3 Ohm
N-Channel

FEATURES

e Fast Switching

® | ow Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN350
UFN351
UFN352
UFN353

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswom 2nd a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
UFN350 400V 0.3Q 15A
UFN351 350V 0.3Q 15A
UFN352 400V 0.4Q 13A
UFN353 350V 0.4Q 13A

MECHANICAL SPECIFICATIONS
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UFN350 UFN351 UFN352 UFN353
ABSOLUTE MAXIMUM RATINGS
Parameter UFN350 UFN351 UFN352 UFN353 Units
Vps Drain - Source Voltage ® 400 350 400 350 \%
VDGR Drain - Gate Voltage (Rgs = 1 M) O 400 350 400 350 \
Ip@ Tc = 26°C  Continuous Drain Current 15 15 13 13 A
Ip@ Tc = 100°C  Continuous Drain Current 9.0 9.0 8.0 8.0 A
1om Pulsed Drain Current @ 60 60 52 52 A
Vas Gate - Source Voltage +20 v
Pp @ Tc = 26°C  Max. Power Dissipation 150 (See Fig. 14) w
Linear Derating Factor 1.2 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
60 | 60 | 52 | 52
Ty Operating Junction and - °
Tstq Storage Temperature Range 5510 150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN350 ~ _ _
UFN352 400 A Vgs = OV
UFN351 B
UFN353 350 - - Y Ip = 250uA
VGS{th) Gate Threshold Voltage ALL 2.0 - 4.0 \% Vps = VGs. Ip = 250uA
Igss Gate-Source Leakage Forward ALL - 100 nA Vgs = 20V
‘GSS Gate-Source Leakage Reverse ALL - -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 pA Vps = Max. Rating, Vgg = OV
— - 1000 nA Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on) On-State Drain Current @ nggg? 15 _ B A
Vs ? 'pion) * Rps(on) max.: Vas = 10V
UFN352 13 A
UFN353
Rps(on) Static Drain-Source On-State UFN350
Resistance (2) UFN351 0-25 | 0.3 @ v 1oV 8 0A
UFN352 03 | 04 0 es - T
UFN353 ) ’
gfs Forward Transconductance @ ALL 8.0 10 S () Vbs ? Ipjon) X RDS(0n) max.’ 'p = 8-0A
Ciss Input Capacitance ALL - 2000 | 3000 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL —~ 400 600 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 100 200 pF
td(on) Turn-On Delay Time ALL - - 35 ns VDD = 180V, Ip = 8.0A, Z0 =4.7Q
e Rise Time ALL - 65 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL - - 150 ns (MOSFET switching times are essentially
t Fall Time ALL _ — 75 ns independent of operating temperature.)
Qq Total Gate Charge ALL _ 79 120 nC VGS = 10V, Ip = 18A, YDS =0.8 Maxv. Ratmg,'
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL B 38 _ nC independent of operating temperature.)
Qg4 Gate-Drain ('‘Miller’’) Charge ALL - 41 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL - 12.5 - nH Measured from the
source pin, 6 mm
(0.25 in.) from header
and source bonding
pad.
THERMAL RESISTANCE
RihgC  Junction-to-Case ALL - - 0.83 K/w
Rthcs Case-to-Sink ALL - 0.1 - K/W Mounting surface flat, smooth, and greased.
RthgA  Junction-to-Ambient ALL -~ ~ 30 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 180
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UFN350 UFN351 UFN352 UFN353

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN350 B - 15 A Modified MOSFET symbol
(Body Diode) UFN351 showing the integral
reverse P-N junction rectifier.
UFN352 13 A
UFN353 )
Ism Pulse Source Current UFN350 ) 60 A J )
(Body Diode) 3 UFN351
UFN352
UFN353 52 A
v Diode Forward Voltage (2 UFN350
Sb 9 OFNaet 16 v Te = 25°C, Ig = 15A, Vgg = OV
UFN352
UFN3Ss 1.5 v Te = 25°C,Ig = 13A,Vgg = OV
[ Reverse Recovery Time ALL 1000 ns T, =150°C. Ig = 15A, dig/dt = 100A/ps
QRR Reverse Recovered Charge ALL - 6.6 - uC T, =150°C, Ip = 15A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

®T, = 25°Cto 150°C @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 5 — Maximum Effective Tr
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UFN350 UFN351 UFN352 UFN353

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS UFN420

UFN421

500 Volt, 3.0 Ohm UFN422

N-Channel

FEATURES

e Fast Switching

e | ow Drive Current
o Ease of Paralleling

e No Second Breakdown
e Excellent Temperature Stability

UFN423

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rpsiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY
Part Number Vps Rps(on) Ip
UFN420 500V 3.00Q 2.5A
UFN421 450V 3.0Q 2.5A
UFN422 500V 4.00 2.0A
UFN423 450V 4.0Q 2.0A

MECHANICAL SPECIFICATIONS

UFN420 UFN421 UFN422 UFN423 T0-3

22.22(0.875)
MAX. DIA

s 1143 (0450)

(0135) MAX. 635 10250

_{ SEATING
T PLANE
1.09 (0.043) o 10.16 (040) MIN
037(0038)
peTonE. TWO PLACES
2667
(1.050) MAX ~|

408(0.161) o1
0751) S
TWO PLACES 1
1714 (0.675)1
' 39.95
ORAIN-. BSOS | () 3 wax
(CASE)
30 40 (1.197)
SOURCE 230
GATE

5.1 (0.228)1
577(0.205)

1t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN420 UFN421 UFN422 UFN423

Parameter UFN420 UFN421 UFN422 UFN423 Units
Vps Drain - Source Voltage O 500 450 500 450 v
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 500 450 500 450 v
Ip@ T = 25°C Continuous Drain Current 25 2.5 2.0 2.0 A
Ip @ Tc = 100°C  Continuous Drain Current 1.5 1.5 1.0 1.0 A
Ipm Pulsed Drain Current 3 10 10 8.0 8.0 A
VGs Gate - Source Voltage +20 \
Pp @ Tc = 26°C  Max. Power Dissipation 40  (See Fig. 14) w
Linear Derating Factor 0.32 (SeeFig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
10 | 10 N 8.0 | 8.0
Ty Operating Junction and °
Tstg Storage Temperature Range -5510150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN420 ) B
UFN422 500 \Y Vgs = OV
UFN421
UFNd23 | 450 - \ Ip = 2504A
VGsith) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
IGSS Gate-Source Leakage Forward ALL 100 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL -100 nA Vgs = -20V
lpss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 A Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
Ip(on)  On-State Drain Current (2) BE:jg? 25 A
Vpg ! xR Vae = 10V
DS 7 'D(on) * "DS(on) max.” *GS
UFN422 20 A
UFN423 :
Rpg(on) Static Drain-Source On-State UFN420
Resistance @ UFN421 25 3.0 @ v oV 1 oA
UFN422 3.0 4.0 Q ©s oo
UFN423 : :
gfs Forward Transconductance @ ALL 1.0 |1.75 S () Vbs ? 'Dion) * BDS(on) max.- 'D = 1-0A
Ciss Input Capacitance ALL - 300 | 400 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 75 150 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 20 40 pF
td({on) Turn-On Delay Time ALL ~ 30 60 ns VDD = 0.5 BVDSS' ID = 1.0A, ZO = 500
t Rise Time ALL - 25 50 ns See Fig. 17
td(off) _ Turn-Otf Delay Time ALL - 30 60 ns (MOSFET switching times are essentially
t Eall Time ALL 15 30 ns independent of operating temperature.)
Qq Total Gate Charge ) ALL 1 15 nC Vgg = 10V.Ip = 3..OA.FVDS =0.8 Ma>.(. Rating:
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL ~ 5.0 _ nC independent of operating temperature.)
Qg4 Gate-Drain (*‘Miller’’) Charge ALL - 6.0 - nC
Lp Internal Drain Inductance ALL - 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL 12,5 - nH Measured from the
source pin, 6 mm
{0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Ripyc  Junction-to-Case ALL 3.12 K/W
Ryhcs  Case-to-Sink ALL 0.1 - K/W Mounting surface flat, smooth, and greased.
RihJA  Junction-to-Ambient ALL - - 30 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN420 UFN421 UFN422 UFN423

s Continuous Source Current UFN420 B _ 25 A Modified MOSFET symbol
{Body Diode) UFN421 . showing the integral
UFN422 reverse P-N junction rectifier.
UFN423 - 20 A
Ism Pulse Source Current UFN420 10 A
(Body Diode) B UFN421 -
UFN422
UFN423 - | 80 A
i 2
Vgp  Diode Forward Voltage b’iﬁﬁ? 14 v T - 25°C.1g = 2.5A, Vgg = OV
Bimgg 1.3 v Te = 25°C, Ig = 2.0A, Vgg = OV
trr Reverse Recovery Time ALL 600 - ns T, =150°C, Ip = 2.5A, dig/dt = 100A/ps
QRrRr Reverse Recovered Charge ALL 35 — uC T, =150°C, Ig = 2.5A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
@TJ = 25°Cto 150°C. @ Puise Test: Puise width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited

UNITRODE CORPORATION « 5 FORBES ROAD

Fig. 1 — Typical Output Characteristics

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics
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UFN420 UFN421 UFN422 UFN423

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN420 UFN421 UFN422 UFN423

Fig, 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 17 — Switching Time Test Circuit
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POWER MOSFET TRANSISTORS UFN430

500 Volt, 1.5 Ohm UFN432
N-Channel UFN433

FEATURES DESCRIPTION

® Fast Switching The Unitrode power MOSFET design utilizes the most advanced technology available.
e Low Drive Current This efficient design achieves a very low Rosom and a high transconductance.

® Ease of Paralleling The Unitrode power MOSFET features all of the advantages of MOS technology such as
® No Second Breakdown - voltage control, freedom from second breakdown, very fast switching speeds, and

® Excellent Temperature Stability thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY
Part Number Vps Rps(on) Ip
UFN430 500V 1.50 4.5A
UFN431 450V 1.5Q 4 .5A
UFN432 500V 2.00Q 4.0A
UFN433 450V 2.0Q 4.0A

MECHANICAL SPECIFICATIONS

UFN430 UFN431 UFN432 UFN433 TO-3
a0
(0‘3]5) MAX. e i‘;%?(?i;;%
; e
109(0043) 10 __| H o
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2667
I'H 050) MAX =

Al zs[s 4?
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|
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}
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DRAIN _
(CASE)

30.40 (1.197)
B0 (TN

SOURCE
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— |

5.71(0.225)1

le 1117 (0.480)1
057104201

t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN430 UFN431 UFN432 UFNA433

Parameter UFN430 UFN431 UFN432 UFN433 Units
Vps Drain - Source Voltage ® 500 450 500 450 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) O 500 450 500 450 \
Ip@ Tc = 26°C  Continuous Drain Current 4.5 4.5 4.0 4.0 A
Ip @ Tc = 100°C Continuous Drain Current 3.0 3.0 2.5 2.5 A
DM Pulsed Drain Current @ 18 18 16 16 A
VaGs Gate - Source Voltage +20 \%
Pp @ Tc = 25°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 16 and 16) L = 100uH A
18 | 18 | 16 | 16
T
The Storage Temperatire Range 5510 150 °C
Lead Temgerature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN430 _ _ _
UFN432 500 \ Vgs = OV
UFN431 -
UFN433 450 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 Vv Vps = Vgs. Ip = 250uA
1Gss Gate-Source Leakage Forward ALL - - 100 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL - - -100 nA Vgs = -20V
lpss Zero Gate Voltage Drain Current ALL - - 250 HA Vps = Max. Rating, Vgg = OV
- - 1000 uA Vps = Max. Ratingx 0.8, Vgg = OV, T = 125°C
ID(on)  On-State Drain Current @ UFN430 a5 _ _ A
UFN431 \% I R \ = 10V
DS 'pfon) * Rbs(on) max. Vs =
UFN432 4.0 B _ A
UFN433 :
Rps(on) Static Drain-Source On-State UFN430 B 13 15 Q
Resistance UFN431 v Tov1 25A
UFN432 15 | 20 0 Gs = W% = <
UFN433 ’ ’
9fs Forward Transconductance @ ALL 2.5 3.2 - S(0) Vbs ? 'bion) * RDS(on) max.: 'p = 2:5A
Ciss Input Capacitance ALL 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 100 | 200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL — 30 60 pF
td(on) _ Turn-On Delay Time ALL - 30 ns Vpp = 225V, Ip = 2.5A, 25 = 15Q
t, Rise Time ALL 30 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 55 ns (MOSFET switching times are essentially
t Fall Time ALL — 30 ns independent of operating temperature.)
Q, Total Gate Charge vV = 10V, Iy = 6.0A, V, = 0.8 Max. Rating.
9 30 [ GS D DS
(Gate-Source Plus Gate-Drain) ALL 22 " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 1 B nC independent of operating temperature.)
Qqd Gate-Drain (*’Miller’’) Charge ALL 1 ~ nC
Lp Internal Drain Inductance ALL 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL - 12.5 - nH Measured from the
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Ryhgc  Junction-to-Case ALL - - 1.67 K/W
Rihcs  Case-to-Sink ALL — 0.1 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — - 30 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN430 UFN431 UFN432 UFN433

Ig Continuous Source Current UFN430 a _ 45 A Modified MOSFET symbol
(Body Diode) UFN431 ) showing the integral
UFN432 reverse P-N junction rectifier.
UFN433 | T~ - | 40 A
Ism Pulse Source Current UFN430 -~ B 18 A
(Body Diode) @ UFN431
UFN432
UFN433 | - 16 A
v Diode Forward Voltage @ UFN430 N A _
Sb UFN4at | - - | 1a v Tc = 25°C, Ig = 4.5A, Vgg = OV
UFN432
UFN433 - - 1.3 \% Te = 25°C.Ig = 4.0A, Vgg = OV
ter Reverse Recovery Time ALL - 800 - ns Ty = 150°C,Ig = 4.5A, dig/dt = 100A/us
Qggr Reverse Recovered Charge ALL — 4.6 - uC T, =150°C,Ig = 4.5A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@7y = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics

@Pulse Test: Pulse width < 300us, Duty Cycle € 2%.

@ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics
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UFN430 UFN431 UFN432 UFN433

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN430 UFN431 UFN432 UFN433

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN430 UFN431 UFN432 UFN433

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS UEN44]

500 Volt, 0.85 Ohm UFN442
N-Channel UFN443

FEATURES DESCRIPTION
® Fast Switching The Unitrode power MOSFET design utilizes the most advanced technology available.
e | ow Drive Current This efficient design achieves a very low Rosom and a high transconductance.

® Ease of Paralleling
e No Second Breakdown
e Excellent Temperature Stability

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vos Rbs(on) Ip
UFN440 500V 0.850 8.0A
UFN441 450V 0.85Q 8.0A
UFN442 500V 1.10Q 7.0A
UFN443 450V 1.10Q 7.0A

MECHANICAL SPECIFICATIONS

UFN440 UFN441 UFN442 UFN443 T0-3

22.22(0.875)
MAX DIA. 1143 (0450)

342
(0135) MAX r‘—‘ 635 (0.250)

109 (0.043) )0 _‘4 10.16 (040 Wi
0370038
TWO PLACES TWO PLACES

{_SEATING
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4.08(0161) o1a
T84 51
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1714 (06751 é\u)?
DRAIN __ |$ﬁ'}ﬂ§5\ | 0 s??;sﬁ,u V
(CASE) I ] l

3040 (1.197)
85077 1TN
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GATE

o

1117 (0440)1
1067 (04200
1 MEASURED AT SEATING PLANE

__571(022)
57770 205

Dimensions in Millimeters and (Inches)
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UFN440 UFN441 UFN442 UFN443
ABSOLUTE MAXIMUM RATINGS
Parameter UFN440 UFN441 UFN442 UFN443 Units
Vps Drain - Source Voltage O 500 450 500 450 \
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 500 450 500 450 \
Ip@ Tc = 26°C  Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip @ Tc = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
Ipm Pulsed Drain Current @ 32 32 28 28 A
Vas Gate - Source Voltage +20 A\
Pp @ Tc = 25°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
32 | | 28 | 28
n on an
iy e e e
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN440 _
UFN442 500 - \ Vgs = OV
UFN441
UFN443 450 \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
Igss Gate-Source Leakage Forward ALL 100 nA Vgs = 20V
IGSS Gate-Source Leakage Reverse ALL -100 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 uA Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
Ip(on)  On-State Drain Current @ UFN440
8.0 A
UFNa41 Vpg)! R Vag = 10V
DS’ 'pion) X Rps(on) max.: Vas =
UFN442 70 A
UFN443
Rps(on) Static Drain-Source On-State UFN440
Resistance @ UFN441 0.8 | 085 @ v rov son
= L lp = 4.
UFN442 1o | 1a o Gs =40
UFN443 :
dfs Forward Transconductance ALL 4.0 6.5 S (©) Vs ? 'oion) * Rosion) max.- 'p = 4-0A
Ciss Input Capacitance ALL 1225 | 1600 pF VGs - OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 200 350 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 85 150 pF
td(on) Turn-On Delay Time ALL 17 35 ns VDD = 200V, Ip = 4.0A, ZO =4.7Q
t, Rise Time ALL 5 5 ns See Fig. 17
td(off) Turn-Off Deiay Time ALL 42 30 ns {(MOSFET switching times are essentiaiiy
t Fall Time ALL 4 30 ns independent of operating temperature.)
Q Total Gate Charge \Y =10V, I = 10A, V = 0.8 Max. Rating.
9 ALL 42 60 C GS . 'D DS
(Gate-Source Plus Gate-Drain) n See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL 20 nC independent of operating temperature.)
Qqq Gate-Drain (“'Miller’’) Charge ALL 22 nC
Lp Internal Drain Inductance ALL 5.0 nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL 12.5 nH Measured from the
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Rthgc  Junction-to-Case ALL 1.0 K/W
Rihcs  Case-to-Sink ALL 01 K/wW Mounting surface flat, smooth, and greased
Rihga  Junction-to Ambient ALL 30 K/W Free Air Operation
UNITRODE CORPORATION ¢« 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 198 PRINTED IN U.S.A



UFN440 UFN441 UFN442 UFN443

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

I Continuous Source Current UFN440 - 8.0 A Modified MOSFET symbol
(Body Diode) UFN441 . showing the integral
UFN442 reverse P-N junction rectifier.
UFNa43 | - | 70 A
Ism Pulse Source Current UFN440 32 A
(Body Diode) @) UFN441
UFN442
UFN443 - 28 A
v Diode Forward Voltage @ UFN440
Sb 9 UFNadt - - | 20 v Tc = 25°C, Ig = 8.0A, Vgg = OV
ool B B v Te = 25°C.1g = 7.0A, Vgg = OV
ty Reverse Recovery Time ALL — 1100 - ns T, = 150°C, I = 8.0A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL - 6.4 — uC T, =150°C, Ig = 8.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
® Ty = 25°Cto 150°C @Pulse Test: Pulse width < 300ys, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN440 UFN441 UFN442 UFN443

Fig. 5 — Maximum Effective Transient Thermal | d . Junction-to-Case Vs. Pulse Duration
-
E 3
b+
& 2
Z
<
=
=E 10
£5  Fbs
5% 05 H
o I
s
s 1
S8 7
gz 0.2 Lo H
o= _
z2 : :
o< ) - 1
it SINGLE PULSE (TRANSIENT 4 i
S . DUTY 0= i
2= - THERMAL IMPEDANCE 1. DUTY FACTOR. 0= ¢ i
S 2. PER UNIT BASE = Rypyc = 1.0 DEG. C/W. ||
S 3. Tym-Tc = Pom Zinyct) 1
£ o0 L g
08 2 5 04 2 5 103 2 5 402 2 5 -1 2 5 10 2 5 10
11, SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 6 — Typical Transconductance Vs. Drain Current Fig. 7 — Typical Source-Drain Diode Forward Voltage
16.0
| 80 us PULSE TEST 2 y
| IR
Vps > | x R _
12 05 > ID(on) X RDS(0n) max. 2 w0 4
3z &
z w
bl &
= =
o < 5
2 =
S 96 Ty = -550C é y/|
= l < [l
5 _A | 3 2 Ty = 1500C
> T r P ’,
3 // Ty=250C E l
S 64 e S 10 1
2 ! g ¥
= T)=1250C 2 Ty = 250C
" > 05
&£ 3
32 HA &
o
02
0.1
0 4 8 2 16 20 0 1 2 3 4 5
Ip. DRAIN CURRENT (AMPERES) Vsp. SOURCE-TO-DRAIN VOLTAGE (VOLTS)
Fig. 8 — Breakdown Voltage Vs. Temperature Fig. 9 — Normalized On-Resi Vs. Temperature
125 25
Vi
& =] Y
2 z /|
3 s % 20
o I~ 4
s A 2 pd
= i - v
3 @
g_ 1/ =
S8 1.05 - 28 15
3 / SN
bt < P b=t :_; .
I L~ EH /
=53 PP oo
32 095 2210
s
z z ,/ Vgs = 10V
S < ~ Ip=45A
= 'S‘ L
@ 085 Z 05
e z
a &
075 0
40 0 40 80 120 160 -40 0 40 80 120 160
T, JUNCTION TEMPERATURE (0C) T,, JUNCTION TEMPERATURE (9C)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 200 PRINTED IN U.S A



UFN440 UFN441 UFN442 UFN443

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

500 Volt, 0.4 Ohm

N-Channel

FEATURES

® Fast Switching

® Low Drive Current

e Ease of Paralleling

* No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN450
UFN451
UFN452
UFN453

The Unitrode power MOSFET design utilizes the most advanced technclogy available.
This efficient design achieves a very low Rpswom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vos Ros(on b
UFN450 500V 0.40 13A
UFN451 450V 0.40 13A
UFN452 500V 0.5Q 12A
UFN453 450V 0.50Q 12A

MECHANICAL SPECIFICATION

UFN450 UFN451 UFN452 UFN453

22.22(0.875)
MAX DIA. 1143 (0450)
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T
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3
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2667
(1.050) MAX 1
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A\ :

N oLl (1.573) MAX

2] 3040 (1.197)
830(T1N

1117 (0.440)t
057 (04200
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S0t
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Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN450 UFN451 UFN452 UFN453

Parameter UFN450 UFN451 UFN452 UFN453 Units
Vps Drain - Source Voltage D 500 450 500 450 v
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 500 450 500 450 v
Ip @ Tc = 25°C  Continuous Drain Current 13 13 12 12 A
Ip @ Tc = 100°C Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ipm Pulsed Drain Current 3 52 52 48 48 A
”\7(-5—5 Gate - Source Voltage +20 \%
Pp @ Tc = 256°C  Max. Power Dissipation 150 (See Fig. 14) w
Linear Derating Factor 1.2 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 14 and 15) L = 100xH A
52 | 48 | 48
;:tg cs)t‘:)i(:gﬁen?e‘:::r‘:::r:n;ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN450 _ _ _
UFN452 500 Vv Vgs = OV
UFN451
UFN453 450 - \ Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250pA
Igss Gate-Source Leakage Forward ALL — - 100 nA Vgs = 20V
'GSS Gate-Source Leakage Reverse ALL - -100 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 nA Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN450
UFNgst | 13 A
\% i x R \" = 10V
DS 7 'Dlon) * "DS(on) max.” ¥GS
UFN452 12 A
UFN453
Rpgon) Static Drain-Source On-State UFN450
Resistance (2 UFN451 03 0.4 ¢ v 10V 1 7 08
UFN452 oa | os o Gs = %o
UFN453 ’ .
Ofs Forward Transconductance @ ALL 6.0 1 S(0) Vbs ? 'pion) X RDS(on) max.- 'p = 7-0A
Ciss Input Capacnzfnce ALL 2000 | 3000 pF VGs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 400 600 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 100 200 pF
td(on)  Turn-On Delay Time ALL 35 ns Vop = 210V, Ip = 7.0A, Zo =4.7Q
t Rise Time ALL - 50 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL ~ - 150 ns (MOSFET switching times are essentially
[ Fall Time ALL ~ 70 ns independent of operating temperature.)
Q Total Gate Charge \% =10V, I = 16A,V = 0.8 Max. Rating.
g - 1 GS D DS
(Gate-Source Plus Gate-Drain) ALL 82 20 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL — 40 _ nC independent of operating temperature.)
ogd Gate-Drain (*'Miller’') Charge ALL 42 - nC
Lp Internal Drain Inductance ALL — 5.0 - nH Measured between Modified MOSFET
the contact screw on symbol showing the
header that is closer to internal device
source and gate pins inductances.
and center of die.
Lg Internal Source Inductance ALL - 12.5 - nH Measured from the
source pin, 6 mm
(0.25in.) from header
and source bonding
pad.
THERMAL RESISTANCE
Rthgc  Junction-to-Case ALL - -~ .83 K/wW
Rincs  Case to Sink ALL 0.1 K/W Mounting surface flat, smooth, and greased.
RipJA  Junction-to-Ambient ALL - — 30 K/w Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 204 PRINTED IN U.S.A




UFN450 UFN451 UFN452 UFN453

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

I Continuous Source Current UFN450 ) - 13 A Modified MOSFET symbol
{Body Diode) UFN451 showing the integral
UFN452 reverse P-N junction rectifier.
UFN453 | - 12 A
Ism Pulse Source Current UFN450 i {
{Body Diode) @) UFN451 - | %2 A *‘l :
UFN452
UFN453 - - 48 A
Vsp Diode Forward Voltage @ UFN450 } ~ _
UFNGST 14 v Tc - 25°C.lg = 13A,Vgg = OV
UFN452
UFN453 1.3 \ Tc = 25°C.Ig = 12A,Vgs = OV
ter Reverse Recovery Time ALL - 1300 | - ns Ty =150°C, Ig = 13A, dig/dt = 100A/us
QpR Reverse Recovered Charge ALL - 7.4 - uC T, =150°C, Ig = 13A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantiaily controlled by Lg + Lp.
@TJ = 25°C to 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle € 2%. ©) Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN450 UFN451 UFN452 UFNA453

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN450 UFN451 UFN452 UFN453

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS
100 Volt, 0.6 Ohm

N-Channel

FEATURES

e Compact Plastic Package

e Fast Switching

® Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN510
UFN511
UFN512
UFN513

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswon and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Ros(on) Ip
UFN510 100V 0.6Q 4.0A
UFN511 60V 0.6Q 4.0A
UFN512 100V 0.8Q 3.5A
UFN513 60V 0.80 3.5A
MECHANICAL SPECIFICATIONS
UFN510 UFN511 UFN512 UFN513 T0-220AB
oo 35858+ L
342(0.135) [ 9.6 (0.380)
0| o060 00 *| H‘i?%ﬂg%si
TR“ TERM 3 - SOURCE
1651 0550 TERM 2 - DRAIN
7T 0580) TeRM 1-ate | | \
1.15 (0.045) MIN iaz,@mﬂj
-~ - 35601401
3 219(0.110) "ﬁ\
6.35 (0.250) 2.29 (0.090)
MAX.
14.73 (0.580) 4 favi010 /
1270 (0.500) IR
§ SECTION X-X
sstoon__ [
gy m—
17710070 - \‘T;':%l%%
e e
Dimensions in Millimeters and (Inches)
4/83 209 = UNITRODE




ABSOLUTE MAXIMUM RATINGS

UFN510 UFN511 UFN512 UFN513

Parameter UFN510 UFN511 UFN512 UFN513 Units
Vps Drain - Source Voltage @ 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) @ 100 60 100 60 \4
Ip@ Tc = 26°C  Continuous Drain Current 4.0 4.0 3.5 3.5 A
Ip @ Tc = 100°C  Continuous Drain Current 2.5 2.5 2.0 2.0 A
oM Pulsed Drain Current ) 16 16 14 14 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
16 | 16 | 14 | 14
Ty Operating Junction and _5510 150 oc
Tstg Storage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN510 B _
urnst2 | 190 v Vgs = oV
UFN511 -
UFNs13 | 60 - v Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \% Vps = Vgs. Ip = 2504A
IGss Gate-Source Leakage Forward ALL 500 nA Vgs - 20V
'GSS Gate-Source Leakage Reverse ALL 500 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL 250 HA Vpg = Max. Rating, Vgg = OV
1000 [ A Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current (2) Bimgl? 40 A
et VDs? 'pion *Ros(on) max.: Vas = 10V
urns13 | 35 A
Rps(on) Static Drain-Source On-State UFN510
Resistance UFN511 0.5 0.6 ¢ v Tov1
UENS12 06 | 08 0 os  1%lo - 208
UFN513 . :
I Forward Transconductance (2) ALL 1.0 1.5 S VDS > ID(on) x RDS(on) max.’ ID = 2.0A
Ciss Input Capacitance ALL 135 150 pF VGs - OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 80 100 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 20 25 pF
td(on) _ Turn-On Delay Time ALL 10 20 ns Vpp = 0-5BVpgg. Ip = 2.0A, Z5 = 500
t, Rise Time ALL 15 25 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 15 25 ns (MOSFET switching times are essentially
t Fall Time ALL 10 20 ns independent of operating temperature.)
Q Total Gate Charge \% =10V, = 8.0A,V = 0.8 Max. Rating.
9 ALL 50 7.5 C GS D - VDS
(Gate-Source Plus Gate-Drain) " See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 2.0 nC independent of operating temperature.)
Qqg Gate-Drain ("'Miller’’) Charge ALL 3.0 nC
Lp Internal Drain Inductance 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL 7.5 - nH Measured from the
source lead, Bmm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihgc  Junction to-Case ALL 6.4 K/W
Rihcs Case-to-Sink ALL 1.0 K/W Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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UFN510 UFN511 UFN512 UFN513

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN510 4.0 A Modified MOSFET symbol
(Body Diode) UFN511 . showing the integral
UFN512 reverse P-N junction rectifier.
UFN513 B 35 A
Ism Pulse Source Current UFN510 _ _ 16 A
(Body Diode) @ UFN511
UFN512
UFNs13 | N A
Vsp Diode Forward Voltage @ UFN510 _ _ 2.5 v T = 25°C, Ig = 4.0A, Vgg = OV
UFN511
UFN512 _ - _
UFNS13 — - 2.0 \ Tc = 25°C, g = 3.5A,VGgg = OV
try Reverse Recovery Time ALL — 230 — ns Ty = 150°C, I = 4.0A, dig/dt = 100A/us
QRR Reverse Recovered Charge ALL - 1.4 uC T, = 150°C. Ip = 4.0A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@ Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN510 UFN511 UFN512 UFN513

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN510 UFN511 UFN512 UFN513

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit

UFN510 UFN511 UFN512

Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS
100 Volt, 0.3 Ohm
N-Channel

FEATURES DESCRIPTION

e Compact Plastic Package The Unitrode power MOSFET design utilizes the
® Fast Switching This efficient design achieves a very low Rosion
® Low Drive Current The Unitrode power MOSFET features all of the
® Ease of Paralleling voltage control, freedom from second breakdow
® No Second Breakdown thermal stability.

e Excellent Temperature Stability

UFN520
UFN521
UFN522
UFN523

most advanced technology available.
and a high transconductance.
advantages of MOS technology such as
n, very fast switching speeds, and

These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

PRODUCT SUMMARY

Part Number Vbs Ros(on) Ip
UFN520 100V 0.30Q 8.0A
UFN521 60V 0.30Q 8.0A
UFN522 100v 0.40Q 7.0A
UFN523 60V 0.40Q 7.0A

MECHANICAL SPECIFICATIONS

TO-220AB
10.66 (0.420) TERM 4 -
342(0.135) [~ 966 (0.380) 7| DRAIN 139 (0.055)
254(0.100)| 408 (0161 5 [~ 0510020
¢ | 354@139)
P | 685 (0270)
l f_‘ 585 (0.230) TERM 3 - SOURCE
1651 (0650 TERM 2 - DRAIN
7510 580) TERM 1 - GATE \
]
1.15 (0.045) MIN w2
- 356 (0.140)
""" 279(0.110)_
6.35 (0.250) 229 (0.030)
max 533(0210)
1413 (0.580) .y 483(0.190)
1270 (0.500) X% S
SECTION X -
Lot
0310012)
= 1140045)
17700070 e 051 (00200
7,15 (0.048) 292(0.115)
2.04 (0,080}
Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN520 UFN521 UFN522 UFN523

Parameter UFN520 UFN521 UFN522 UFNS523 Units
Vps Drain - Source Voltage [©) 100 60 100 60 \Y
VDGR Drain - Gate Voltage (Rgg = 1 M2) O 100 60 100 60 v
Ip @ Tc = 256°C  Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip @ T¢ = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
IDM Pulsed Drain Current 3 32 32 28 28 A
Vags Gate - Source Voltage +20 \
Pp @ Tc = 256°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
32 | 32 | 28 | 28
The Storage Tomperature Range 5510150 °c
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN520 _ _ -
UFN522 100 A\ Vgs = 0V
UFN521
UFN523 60 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250A
IGss Gate-Source Leakage Forward ALL — - 500 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL — - -500 nA VGs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 nA Vpg = Max. Rating, Vgg = OV
- — 1000 A Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN520 8.0 _ _ A
UFNS21 Vpg ) R Ve = 10V
DS ? 'Dion) * "DS(on) max.” VGS =
UFN522 7.0 _ _ A
UFN523 :
Rps(on) Static Drain-Source On-State UFN520 _
Resistance UFN521 0.25 | 0.30 a v Tov.1 4.0A
UFN522 0.30 | 0.40 Q 68 - Vo= 4
UFN523 - : :
9fs Forward Transconductance @ ALL 1.5 2.9 — S () Vbs ? 'pion) X RDS(on) max.: 'p = 4-0A
Ciss Input Capacnta‘nce ALL - 450 600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 200 | 400 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 50 100 pF
td(on) _ Turn-On Delay Time ALL — 20 40 ns Vpp = 0.5BVpgg. Ip = 4.0A, Z5 = 500
t Rise Time ALL — 35 70 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL - 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL — 35 70 ns independent of operating temperature.)
Q, Total Gate Charge \% =15V, 15 = 10A, V = 0.8 Max. Rating.
9 ' ALL - 1 15 C GS D DS
(Gate-Source Plus Gate-Drain) 0 n See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL _ 6.0 _ nC independent of operating temperature.)
Qgd Gate-Drain (“’Miller’’) Charge ALL - 4.0 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
— 4.5 — nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihyc  Junction-to-Case ALL - - 3.12 K/W
Rihcs  Case-to-Sink ALL - 1.0 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — ~ 80 K/W Free Air Operation
UNITRODE CORPORATION » 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN520 UFN521 UFN522 UFN523

Is Continuous Source Current UFN520 - 8.0 A Modified MOSFET symbol
(Body Diode) UFN521 - ’ showing the integral
g
UFN522 reverse P-N junction rectifier.
UFN523 - - 7.0 A
Ism Pulse Source Current UFN520
(Body Diode) @ UFN521 - - 32 A
UFN522
UFN523 |~ i A
Vsp Diode Forward Voltage @ UFN520 L ] )
UFN521 2.5 % Te - 25°C.Ig = 8.0A, Vgg = OV
UFN522
UFNS23 -~ - 2.3 v Tc = 25°C,Ig = 7.0A, Vgg = OV
tre Reverse Recovery Time AlLL - 280 —~ ns TJ = 150°C, Ig = 8.0A, dig/dt = 100A/us
Qpr  Reverse Recovered Charge ALL — 1.6 - uC Ty = 150°C, Ig = 8.0A, dig/dt = 100A/us
tor, Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@ Ty = 25°Cto 150°C.

Ip. DRAIN CURRENT (AMPERES)

Ig. DRAIN CURRENT (AMPERES)

@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

Fig. 1 — Typical Output Characteristics
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Fig. 2 — Typical Transfer Characteristics
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Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN520 UFN521 UFN522 UFN523

Fig. 10 — Typical Capaci Vs. Drain-to-Si Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

100 Volt, 0.18 Oh
N-Channel

FEATURES

e Compact Plastic Package

e Fast Switching

® L ow Drive Current

® Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

m

UFN530
UFN531
UFN532
UFN533

DESCRIPTION

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswm and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vbs Rbs(on) )
UFN530 100V 0.18Q 14A
UFN531 60V 0.18Q 14A
UFN532 100V 0.25Q 12A
UFN533 60V 0.25Q 12A
MECHANICAL SPECIFICATIONS
UFN530 UFN531 UFN532 UFN533 T0-220AB
e
34200135 0380
25410 v(iu) %?::g :“;DOA (’Tg%%
| @ 685 (0270)
T 5 TERM 3 - SOURCE
651 0650 TERM 2 - DRAIN
W33 0560) TERM1- GATE | |,
1.15 (0.045) MIN um‘;i‘l‘ } \
- 356 (0.140)
27970110 ‘7’\
6.35 (0.250) 228 (0.090)
e 5330210)
14.73 (0.580) _ 483 (0.190)
1270050 t 3 SECTION XX
nun.uasrL )
0310012
b
- ST
L e
Dimensions in Millimeters and (Inches)
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UFN530 UFN531 UFN532 UFN533

ABSOLUTE MAXIMUM RATINGS

Parameter UFN530 UFNS531 UFN532 UFNS33 Units
Vps Drain - Source Voltage D 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) @ 100 60 100 60
Ip @ Tc = 25°C  Continuous Drain Current 14 14 12 12 A
Ip @ Tc = 100°C  Continuous Drain Current 9.0 9.0 8.0 8.0 A
Ipm Pulsed Drain Current 3 56 56 48 48 A
VGs Gate - Source Voltage +20 A\
Pp @ Tc = 256°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
m Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
56 | 56 s 48 | 48
ratin nction an
1:‘9 gt[:aag:e '?e\:rl\“pecrta?urz :ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpss Drain - Source Breakdown Voltage UFN530 _
urnsz2 | 100 | - v Vgs = OV
UFNS31 )
UFN533 60 A Ip = 250pA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250uA
1Gss Gate-Source Leakage Forward ALL 500 nA Vgs = 20V
lass Gate-Source Leakage Reverse ALL 500 nA Vgg = -20V
Ipss Zero Gate Voltage Drain Current ALL 250 A Vps = Max. Rating, Vgg = OV
1000 uA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current ) UFN530
urnsar | 1 8 Vpg ! R Vgg = 10V
DS * 'Dion) *RDS(0n) max.: VGs =
UFN532 12 A
UFN533
Rps(on) Static Drain-Source On-State UFNS30
Resistance (2 UFN531 0.14 1 018 ¢ v 1oV 80A
UFNS32 0.20 | 0.25 Q s 080
UFN533 : .
gfs Forward Transconductance (2 ALL 40 | 55 S (1) Vbs ) 'bion) XRpS(on) max.- 'p = 8:0A
Ciss Input Capacitance ALL 600 | 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 300 | 500 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 100 | 150 pF
td(on) _ Turn-On Delay Time ALL 30 ns Vpp = 36V.Ip = 8.0A, Z = 150
ty Rise Time ALL 75 ns See Fig. 17
td(off) _ Turn-Off Delay Time ALL 40 ns (MOSFET switching times are essentially
t Fall Time ALL 45 ns independent of operating temperature.)
Q, Total Gate Charge \Y =10V,IH = 18A, V = 0.8 Max. Rating.
g 9¢ A 3 C GS D DS
(Gate-Source Plus Gate-Drain) t 8 0 " See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 9.0 nC independent of operating temperature.)
Qqqd Gate-Drain (''Miller'’) Charge ALL 9.0 nC
Lp Internal Drain Inductance 3.5 v nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
4.5 nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Ls Internal Source Inductance ALL 7.5 nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rithyc  Junction-to-Case ALL 1.67 K/w
Rihcs Case-to-Sink ALL 1.0 - K/W Mounting surface flat, smooth, and greased.
RthgA  Junction-to-Ambient ALL 80 W Free Air Operation

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 222 PRINTED IN U S.A



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN530 UFN531

UFN532 UFN533

s Continuous Source Current UFNS530 _ _ 14 A Modified MOSFET symbol
(Body Diode) UFNS531 showing the integral
UFN532 reverse P-N junction rectifier.
UFNs33 |~ - "2 A
Ism Pulse Source Current UFN530 B
(Body Diodel @ UFNS31 56 A
UFN532
UFN533 - | 48 A
Vsp Diode Forward Voltage @ UFN530 _ _ _
UFNe31 - - | 28 v Te = 25°C, Ig = 14A, Vgg = OV
UFN532
OFNsas | — - | 23 Y Tc = 25°C.Ig = 12A, Vgg = OV
e Reverse Recovery Time ALL — 360 — ns T; = 150°C, Ig = 14A, dig/dt = 100A/us
QRrR Reverse Recovered Charge ALL - 2.1 - uC T, =150°C, Ig = 14A, dig/dt = 100A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlied by Lg + Lp.

DTy = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics
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@ Pulse Test: Pulse width < 300us, Duty Cycle € 2%.

@ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig.

Fig. 2 — Typical Transfer Characteristics

5).
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UFN530 UFN531 UFN532 UFN533

Fig. 5 — Maximum Effective Transi Thermal | dance, Junction-to-Case Vs. Pulse Duration
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UFN530 UFN531 UFN532 UFN533

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

100 Volt, 0.085 Ohm

N-Channel

FEATURES

® Compact Plastic Package

® Fast Switching
® Low Drive Current

® Ease of Paralleling
® No Second Breakdown

® Excellent Temperature Stability

PRODUCT SUMMARY

UFN540
UFN541
UFN542
UFN543

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vbs Roson lo
UFN540 100V 0.0850Q 27A
UFN541 60V 0.0850 27A
UFN542 100v 0.11Q 24A
UFN543 60V 0.11Q 24A
MECHANICAL SPECIFICATIONS
UFN540 UFN541 UFN542 UFN543 T0-220AB
s -
9.66 (0.380)
TN P
1 @ 5850210
5.85(0.230) TERM 3 - SOURCE
- . TERM 2 - DRAIN \
TERM 1 - GATE ! \
1.15 (0.045) MIN.
e e e
21370110
6.35 (0.250) 229 (0.090)
MAX 5.33(0.210)
483 (0.190)
1] X X
| § SECTION X-x ///
114 (0.045)"
‘l 0 |<ﬂﬂ|2}T[:
-~ 551 om)
i i
Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN540 UFN541 UFN542 UFN543

Parameter UFN540 UFN541 UFN542 UFN543 Units
Vps Drain - Source Voltage © 100 60 100 60 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) ® 100 60 100 60 \"
Ip @ Tc = 25°C  Continuous Drain Current 27 27 24 24 A
Ip @ Tc = 100°C Continuous Drain Current 17 17 15 15 A
oM Pulsed Drain Current @ 108 108 96 96 A
Vags Gate - Source Voltage +20 v
Pp @ T¢ = 25°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100xH A
108 | 108 | | 96
Ty Operating Junction and _551t0 150 oc
Tstg Storage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN540 _
UFNsa2 | 100 - - v Vgs = 0V
UFN541
UFNS43 60 - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250uA
1GSs Gate-Source Leakage Forward ALL - 500 nA Vgs = 20V
IGSS Gate-Source Leakage Reverse ALL - -500 nA Vgs = 20V
Ipss Zero Gate Voltage Drain Current ALL 250 uA Vps = Max. Rating, Vgg = OV
1000 A Vps = Max. Ratingx 0.8, Vgg = OV, Tc = 125°C
IDlon)  On-State Drain Current @ UFN540
27 A
UFNS41 Vpg )l R Vgg = 10V
DS’ 'D(on) * "DS(on) max.” YGS =
UFN542 24 A
UFN543
Rps(on) Static Drain-Source On-State UFN540
Resistance @ UFN541 0.07 10.085 ¢ v 1oV 1 154
UFN542 009 | 0.11 0 es o
UFN543 : :
gts Forward Transconductance @ ALL 6.0 10 S () Vbs ) 'Dion) X RDS(on) max.- D = 15A
Ciss Input Capacitance ALL 1275 | 1600 pF VGs = OV, Vps = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 550 800 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 160 300 pF
td(on) Turn-On Delay Time ALL 16 30 ns Vop = 30v, Ip = 15A, Zo =4.7Q
t Rise Time ALL 27 60 ns See Fig. 17
td(otf) _ Turn-Off Delay Time ALL 38 80 ns (MOSFET switching times are essentially
t Fall Time ALL 14 30 ns independent of operating temperature.)
Q Total Gate Charge \Y = 10V, 15 = 34A,V, = 0.8 Max. Rating.
9 ALL - 60 c GS D DS
(Gate-Source Plus Gate-Drain) 38 " See Fig. 18 for test circuit. {(Gate charge is essentially
Ogs Gate-Source Charge ALL ~ 17 nC independent of operating temperature.)
Qg4 Gate-Drain ("'Miller’’) Charge ALL - 21 nC
Lp Internal Drain Inductance 3.5 nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
~ 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rthgyc  Junction-to-Case ALL 1.0 K/wW
Rihncs  Case-to-Sink ALL 1.0 K/W Mounting surface flat, smooth, and greased.
RinJA  Junction-to-Ambient ALL 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 228 PRINTED IN US.A



UFN540 UFN541 UFN542 UFN543

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFN540 27 A Modified MOSFET symbol
{Body Diode) UFN541 showing the integral
UFN542 reverse P-N junction rectifier.
UFN543 24 A —3
y )
Ism Pulse Source (’,\\mom UFN540 108 A
(Body Diode) (3) UFN541
UFN542
UFN543 96 A
Vsp Diode Forward Voltage (2) UFN540 B . B
UFNeaT 2.5 v Tc = 25°C.Ig = 27A,Vgg = OV
UFN542 g _ 950 ~
UFNS4s . 2.3 v Tc - 25°C.lg = 24A, Vgg = OV
tr Reverse Recovery Time ALL 500 ns TJ = 150°C, g = 27A, dlg/dt = 100A/us
QRR Reverse Recovered Charge ALL 2.9 uC T, = 150°C, I = 27A, dig/dt = 100A/us
ton Forward Turn-on Time AL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

M Ty - 25°Cto 150°C. (2)Pulse Test: Pulse width < 300us, Duty Cycle € 2%

Repetitive Rating® Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN540 UFN541 UFN542 UFN543

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN540 UFN541 UFN542 UFN543

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

200 Volt, 1.5 Ohm
N-Channel

FEATURES

e Compact Plastic Package

® Fast Switching

e Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN610
UFN611
UFN612
UFN613

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosion @and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rops(on) Ip
UFN610 200V 1.5Q 2.5A
UFN611 150V 1.5Q 2.5A
UFN612 200V 2.4Q 2.0A
UFN613 150V 240 2.0A

MECHANICAL SPECIFICATIONS
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UFN610 UFN611 UFN612 UFN613

ABSOLUTE MAXIMUM RATINGS
Parameter UFN610 UFN611 UFN612 UFN613 Units
Vps Drain - Source Voltage @ 200 150 200 150 \"
VDGR Drain - Gate Voltage (Rgs = 1 M2) © 200 150 200 150 \
Ip @ Tc = 26°C  Continuous Drain Current 25 2.5 2.0 2.0 A
Ip @ Tc = 100°C  Continuous Drain Current 1.5 1.5 1.25 1.25 A
Ipm Pulsed Drain Current @ 10 10 8.0 8.0 A
Vas Gate - Source Voltage +20 \%
Pp @ Tc = 26°C  Max. Power Dissipation 20 (See Fig. 14) w
Linear Derating Factor 0.16 (See Fig. 14) W/K
ILm Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
10 | 10 1 .0 | 8.0
Ty Operating Junction and °
Tstg Storage Temperature Range -5510 150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN610 _
° UrNet2 | 200 | — | - v Vgs = 0V
UFN611
UFN613 150 ~ — \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - — 500 nA Vgs = 20V
Igss  Gate-Source Leakage Reverse ALL — - |-500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 nA Vps = Max. Rating, Vgg = OV
- —~ 1000 pA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN610 25 _ _ A
UFN611 Vpg) | R Vgg = 10V
s ? 'p(on) * RDs(on) max.- Vas =
UFNB12 |, . A
UFN613 .
Rps(on) Static Drain-Source On-State UFN610 B
Resistance @ UFN611 1.0 5 @
Vgs = 10V.Ip = 1.25A
UFN612 15 24 Q
UFN613 | )
gfs Forward Transconductance @ ALL 0.8 1.3 S () Vps ? Ip(on) * RDS(on) max.: 'p = 1-25A
Ciss Input Capacitance ALL - 135 150 pF VGs - OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL 60 80 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 16 25 pF
td(on) Turn-On Delay Time ALL - 8.0 15 ns VDD = 0.5 BVDSS' Ip= 1.25A, ZQ = 500
t, Rise Time ALL - 15 25 ns See Fig. 17
td(off)  Turn-Off Delay Time ALL 10 15 ns (MOSFET switching times are essentially
t Fall Time ALL , 8.0 15 ns independent of operating temperature.)
Q, Total Gate Charge \% =10V, 15 = 3.0A,V, = 0.8 Max. Rating.
g9 . GS D DS
(Gate-Source Plus Gate-Drain) ALL 50 75 nc See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 20 B nC independent of operating temperature.)
Ogd Gate-Drain (""Miller’’) Charge ALL 3.0 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RihJc  Junction-to-Case ALL - - 6.4 K/w
Rihcs  Case-to-Sink ALL — 1.0 - K/wW Mounting surface flat, smooth, and greased.
RinJA  Junction-to-Ambient ALL — — 80 K/W Free Air Operation
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UFN610 UFN611 UFN612 UFN613

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN610 . 25 A Modified MOSFET symbol
(Body Diode) UFN611 : showing the integral
UFN612 reverse P-N junction rectifier
UFN613 20 A
Ism Pulse Source Current UFN610 10 A
(Body Diode) (3) UFN611
UFN612
UFN613 8.0 A
Vsp Diode Forward Voltage @ UFN610
. Tc = °C, .5A, =
UFNe11 2.0 % ¢ = 26°C,Ig = 2.5A,Vgg = OV
UFN612
\" = °C,lg = 2.0A, V =
UFN613 1.8 Tc = 25°C.lg = 2 Gs = OV
tr Reverse Recovery Time ALL 290 ns Ty = 150°C, Ig = 2.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL 2.0 - uC Ty = 150°C, I = 2.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
@ Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).
Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN610 UFN611 UFN612 UFN613

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN610 UFN611 UFN612 UFN613

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voitage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms

Fig. 17 — Switching Time Test Circuit
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POWER MOSFET TRANSISTORS UFNe2)

200 Volt, 0.8 Ohm UFN622
N-Channel UFN623

FEATURES DESCRIPTION

e Compact Plastic Package The Unitrode power MOSFET design utilizes the most advanced technology available.
® Fast Switching This efficient design achieves a very low Roswom and a high transconductance.

® Low Drive Current The Unitrode power MOSFET features all of the advantages of MOS technology such as
e Ease of Paralleling voltage control, freedom from second breakdown, very fast switching speeds, and

® No Second Breakdown thermal stability.

* Excellent Temperature Stability These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vps Rps(on) Ip
UFN620 200V 0.80 5.0A
UFN621 150V 0.8Q 5.0A
UFN622 200V 1.2Q 4.0A
UFN623 150V 1.2Q 4.0A

MECHANICAL SPECIFICATIONS
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UFN620 UFN621 UFN622 UFN623

ABSOLUTE MAXIMUM RATINGS

Parameter UFN620 UFN621 UFN622 UFN623 Units
Vps Drain - Source Voltage D 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) @ 200 150 200 150 \
Ip @ Tc = 26°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
Ip @ Tc = 100°C  Continuous Drain Current 3.0 3.0 2.5 2.5 A
IDM Pulsed Drain Current @ 20 20 16 16 A
Vas Gate - Source Voltage +20 \Y
Pp @ Tc = 26°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100xH A
20 | 20 | 16 | 16
T - "
Thg Storage Temperature Range 5510150 °c
Lead Temperature 3C0 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. Max. Units Test Conditions
BV Drain - Source Breakdown Voltage UFN620 B
oss UFNe22 | 200 | - - v Vgs = OV
UFN621 _
UFN623 150 - - \Z Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 4.0 \Y Vps = Vgs. Ip = 250uA
1Gss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vpg = Max. Rating, Vgg = OV
1000 uA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN620 5.0 . A
UFN621 Vie )l xR Vae = 10V
DS 7 'D(on) DS(on) max.” YGS =
UFN622 4.0 - . A
UFN623 )
Rps(on) Static Drain-Source On-State UFN620 _
Resistance @ UFN621 0.5 08 ¢
Vgg = 10V.Ip = 2.5A
UFN622 0.8 12 Q
UFN623 . :
9fs Forward Transconductance @ ALL 1.3 2.5 - S Vs ? 'pion) X RDS(on) max. 'p = 2-5A
Ciss Input Capacitance ALL - 450 600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 150 300 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 40 80 pF
td(on) _ Turn-On Delay Time ALL 20 40 ns Vpp = 2.5BVpgg. Ip = 2.5A,Z, = 500
t Rise Time ALL 30 60 ns See Fig. 17
td(off) Turn-Off Delay Time ALL 50 100 ns (MOSFET switching times are essentially
t¢ Fall Time ALL — 30 60 ns independent of operating temperature.)
Qq Total Gate Charge ALL 1 15 nC Vas = 50V, Ip = G'F)A"VDS = 0.8 Max. Ranngi
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL j 5.0 . nC independent of operating temperature.)
Qg4 Gate-Drain ("'Miller”’) Charge ALL 6.0 - nC
Lp Internal Drain Inductance - 3.5 — nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Ls Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihgc  Junction-to-Case ALL - - 3.12 K/W
Rihcs  Case-to-Sink ALL - 1.0 - K/w Mounting surface flat, smooth, and greased.
RihJa  Junction-to-Ambient ALL - - 80 K/wW Free Air Operation
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UFN620 UFN621 UFN622 UFN623

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFN620 B ~ 5.0 A Modified MOSFET symbol
(Body Diode) UFN621 : showing the integral
UFNG22 reverse P-N junction rectifier.
UFN623 i 4.0 A 1
lsm Pulse Source Current UFN620 . ,, J
{Body Diode) @ UFN621 20 A
UFN622
A
UFN623 16
Vgp  Diode Forward Voltage @ UFN620 _ 250 - -
UFNe21 18 v Tc = 25°C.Ig = 5.0A, Vgg = OV
UFN622 _ _ -
UFNE23 1.4 v Tc = 25°C.Ig = 4.0A,Vgg = OV
ter Reverse Recovery Time ALL - 350 : ns T, =150°C, Ig = 5.0A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL -~ 2.3 - uC T, =150°C, I = 5.0A.dlg/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

)Ty = 25°Cto 150°C. @ Pulse Test: Pulse width < 300us, Duty Cycle < 2% @ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN620 UFN621 UFN622 UFN623

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN620 UFN621 UFN622 UFN623

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN620 UFN621 UFN622 UFN623

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS

200 Volt, 0.4 Ohm

N-Channel

FEATURES

e Compact Plastic Package

e Fast Switching

e Low Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN630
UFN631
UFN632
UFN633

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vbs Ros(on)
UFN630 200V 0.4Q 9.0A
UFN631 150V 0.4Q 9.0A
UFN632 200V 0.6Q 8.0A
UFN633 150V 0.6Q 8.0A
MECHANICAL SPECIFICATIONS
UFN630 UFN631 UFN632 UFN633 T0-220AB
'35 l0%0 ] onam,
342(0.135)
T | sonwen g, DN kg%;gfgg;;
- 70)
T @ 585 (0.230) TERM 3 - SOURCE
1851 (0.650) TERAM 2 - DRAIN
1835 0580 TERM 1 - GATE E
1.15 (0.045) MIN y
UE s8] ~
LI
MAX
1073 05801 ot 50150
1270 (0.500) I
§ SECTION X-X
sstoon__ [
T T| 14 (0.045)
177.(0.070) _z;lz ot 051 (0.020)
1.16 (0.045} 204 (0.080)
Dimensions in Millimeters and (Inches)

4/83
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ABSOLUTE MAXIMUM RATINGS

UFN630 UFN631 UFN632 UFN633

Parameter UFN630 UFN631 UFN632 UFN633 Units
Vps Drain - Source Voltage D 200 150 200 150 \%
VDGR Drain - Gate Voltage (Rgg = 1 M2) © 200 150 200 150 \
Ip @ Tc = 25°C Continuous Drain Current 9.0 9.0 8.0 8.0 A
Ip @ Tc = 100°C  Continuous Drain Current 6.0 6.0 5.0 5.0 A
DM Pulsed Drain Current @ 36 36 32 32 A
VGs Gate - Source Voltage +20 Y
Pp @ Tc = 25°C  Max. Power Dissipation 75 (See Fig. 14) W
Linear Derating Factor 0.6 (See Fig. 14) W/K
m Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
36 1 32 | 32
IJ Operating Junction and 5510 150 oc
stg Storage Temperature Range
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN630 _ _ )
UFN632 200 \ Vgs = OV
UFNB31
UFNB33 150 - - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = VGs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Iss Gate-Source Leakage Reverse ALL - — |-500 nA VGs 20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vps = Max. Rating, Vgg = OV
- - 1000 nA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN630 2.0 _ _ A
UFN631 \% hal R V = 10V
DS’ 'Dlon) * "DS(on) max.© VGS =
UFN632 8.0 _ _ A
UFN633 ’
RDSs(on) Static Drain-Source On State UFN630 _ 025 | 04 o
Resistance (2) UFNB31 v 101 5 0A
URNE32 | _ | 04 | o6 o Gs = 7% D=
UFN633 ’ )
dfs Forward Transconductance @ ALL 3.0 4.8 - S () Vs’ 'bon) X RDS(on) max. 'p = 5-0A
a - 0
Ciss Input Capacitance ALL 600 | 800 pF VGs - OV, Vpg - 25V.f - 1.0 MHz
Coss Output Capacitance ALL - 250 | 450 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 80 150 pF
td(on) Turn-On Delay Time ALL - - 30 ns VDD = 90V, Ip = 5.0A, Zo = 150
t Rise Time ALL - - 50 ns See Fig. 17
td(off)  Turn Off Delay Time ALL — - 50 ns (MOSFET switching times are essentially
1 Fall Time ALL _ _ 40 ns independent of operating temperature.)
Q Total Gate Charge Vg = 10V, 15 = 12A,V = 0.8 Max. Rating.
9 < - GS D DS
(Gate-Source Plus Gate Drain) ALL 19 30 nc See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 10 _ nC independent of operating temperature.)
Ogd Gate-Drain (""Miller’’) Charge ALL - 9.0 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihyc  Junction-to-Case ALL - — 1.67 K/W
Rihcs Case-to-Sink ALL — 1.0 - K/W Mounting surface flat, smooth, and greased.
RihJA  Junction-to-Ambient ALL — - 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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UFN630 UFN631 UFN632 UFN633

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Is Continuous Source Current UFN630 _ _ 9.0 A Modified MOSFET symbol
(Body Diode) UFN631 . showing the integral
UFN632 reverse P-N junction rectifier.
urneas | — | — | 89 A P §
Ism Pulse Source Current UFN630 _ _ 36 A o-J ,}
(Body Diode) UFN631 :
UFN632
—_ — A
UFN633 32
Vgp Diode Forward Voltage @ UFN630 _ o - -
UFN631 - - 2.0 \Y Tc = 25°C,Ig = 9.0A, Vgg = OV
UFN632 - 250 - -
UFN633 - — 1.8 \% Tc = 25°C.Ig = 8.0A, Vgg = OV
tor Reverse Recovery Time ALL - 450 - ns T, = 150°C, Ig = 9.0A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 3.0 — uC Ty = 150°C, Ig = 9.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.
® Ty = 25°Cto 150°C. (@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. @ Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN630 UFN631 UFN632 UFN633

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFNE630 UFN631 UFN632 UFN633

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms

Fig. 17 — Switching Time Test Circuit

PRF =1kHz
tp=1us

Vpp =90V

a8

Vo
T0 SCOPE

Fig. 18 — Gate Charge Test Circuit

| G—

BATTERY

<
12v T 02t
T

I
)

CURRENT
REGULATOR

= 03ut

*Vos
(ISOLATED
SUPPLY)

SAME TYPE
AS DUT

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064

250

-Vos
]

= CURRENT

SHUNT

PRINTED IN U.S.A.



POWER MOSFET TRANSISTORS UFNG40
200 Volt, 0.2 Ohm UFN642

N-Channel

FEATURES

e Compact Plastic Package

® Fast Switching

® |Low Drive Current

e Ease of Paralleling

e No Second Breakdown

® Excellent Temperature Stability

PRODUCT SUMMARY

UFN643

DESCRIPTION

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vbs Ros(on) Ip
UFN640 200V 0.18Q 18A
UFN641 150V 0.18Q 18A
UFN642 200V 0.22Q 16A
UFN643 150V 0.22Q 16A

MECHANICAL SPECIFICATIONS

|, 10660420 | TERM4-
342(0.135) [* 9,66 (0.380) "] DRAIN
754101001 | 408 (0.161)

354(0.139)

UFN640 UFN641 UFN642 UFN643 TO-220AB

1.39 (0.055)
[ 051 (0.020)

i

5.85 (0230 TERM 3 - SOURCE

6.51 {0.650)

TERM 2 - DRAIN
\

1651 {0.650)
14.23 (0.560)

115

]

0.045) MIN

TERM 1 - GATE | |

1473 0580
12.70 (0.500)

X

15(0.

iy S
177(0.070)
[

.045)

Dimensions in Millimeters and (Inches)

48200180

356 (0.140)
279(0.110)
2.29 (0.090)

l‘SECTION X=X

1.14 (0.045)
b I
T

6.35 (0.250)
MAX

X

282 (0.15)
2.04 (0.080)
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UFN640 UFN641 UFN642 UFN643
ABSOLUTE MAXIMUM RATINGS
Parameter UFN640 UFN641 UFN642 UFNB843 Units
Vps Drain - Source Voltage O 200 150 200 150 v
VDGR Drain - Gate Voltage (Rgs = 1 M2) @ 200 150 200 150 \
Ip @ Tc = 256°C  Continuous Drain Current 18 18 16 16 A
Ip @ T¢ = 100°C Continuous Drain Current 1 1 10 10 A
1M Pulsed Drain Current @ 72 72 64 64 A
Vas Gate - Source Voltage +20 Vv
Pp @ Tc = 26°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Itm Inductive Current, Clamped (See Fig. 15and 16) L = 100i4H A
72 | | 64 | 64
T ratin nction an
T:(g (S)t‘:)eraagte '?e},r:“p:r(afurz F;jange ~8510100 °c
Lead Temperature 300 (0.064 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ Tc = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN640 B ~ _
UFN642 200 \ Vgs = OV
UFN641 B
UFNeas | 150 - Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 250pA
1GSS Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Gss Gate-Source Leakage Reverse ALL — - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 A Vps = Max. Rating, Vgg = OV
- 1000 nA Vps = Max. Rating x 0.8, Vgg = OV, T¢ = 125°C
IDion)  On-State Drain Current @ UFNB40 | o A
UFN641 } v | R 10
DS ? 'D(on) *RDS(on) max.: Vas = 10V
UFN642 16 A
UFN643
Rpg(on) Static Drain-Source On-State UFN640 _
Resistance UFN641 0.14 1 0.18 ¢ v 10V, 1 10A
UFNG42 - 0.20 | 0.22 Q 68~ o
UFN643 ’ ’
gfs Forward Transconductance @ ALL 6.0 10 S Vbs ? 'bion) * RDS(on) max.: 'p = 10A
Ciss Input Capacnénce ALL - 1275 | 1600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL ~ 500 | 750 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 160 300 pF
td(on) Turn-On Delay Time ALL 16 30 ns VDD = 75V, 'D = 10A, Z0 =4.7Q
ty Rise Time ALL - 27 60 ns See Fig. 17
td(offy _ Turn-Off Delay Time ALL N 40 80 ns (MOSFET switching times are essentially
t Fall Time ALL — 31 60 ns independent of operating temperature.)
Q, Total Gate Charge \ =10V, I = 22A,V = 0.8 Max. Rating.
9 ALL - 43 | 60 c GS :'D ' Vbs
(Gate-Source Plus Gate-Drain) n See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 16 _ nC independent of operating temperature.)
Qqq Gate-Drain ("'Miller'') Charge ALL — 27 - nC
Lp Internal Drain Inductance 3.5 — nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
4.5 nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 nH Measured from the {
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RihgC  Junction-to-Case ALL - - 1.0 K/W
Rihcs  Case-to-Sink ALL - 1.0 - K/IW Mounting surface flat, smooth, and greased.
RipgaA  Junction-to-Ambient ALL ~ = 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 252 PRINTED IN U.S A



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN640 UFN641 UFN642 UFN643

Is Continuous Source Current UFN640 _ _ 18 A Modified MOSFET symbol
{Body Diode) UFN641 showing the integrat
UFN642 reverse P-N junction rectifier.
UFN643 - B 16 A
Ism Pulse Source Current UFN640 _ _
(Body Diode) @ UFN641 72 A
UFN642
— — A
UFN643 64
Vsp Diode Forward Voltage@ 3;’:2:? ~ _ 20 v Te = 25°C.Ig = 18A. Vg = OV
UFN642
. \% = °C.lg = 16A,V, = 0V
UFN643 1.9 Tc = 25°C. g 6 GS
ter Reverse Recovery Time ALL - 650 ns T, =150°C, Ig = 18A, dig/dt = 100 A/ps
Qgrpr Reverse Recovered Charge ALL - 4.1 - uC T, = 150°C, Ig = 18A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controiled by Lg + Lp.

©) Ty = 25°Cto 150°C. @ Pulse Test: Pulse width € 300us, Duty Cycle € 2%.

Fig. 1 — Typical Output Characteristics

@ Repetitive Rating: Puise width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5)

Fig. 2 — Typical Transfer Characteristics
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UFN640 UFN641 UFN642

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN640 UFN641 UFN642 UFN643

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN640 UFN641 UFN642

Fig. 16 — Clamped Inductive Waveforms

Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS
400 Volt, 3.6 Ohm

N-Channel

FEATURES

e Compact Plastic Package

® Fast Switching

e Low Drive Current

® Ease of Paralleling

e No Second Breakdown

® Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION

UFN710
UFN711
UFN712
UFN713

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosionm and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
vcitage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
UFN710 400V 3.6Q 1.5A
UFN711 350V 3.6Q 1.5A
UFN712 400V 5.00Q 1.3A
UFN713 350V 5.00 1.3A

MECHANICAL SPECIFICATIONS

UFN710 UFN711 UFN712 UFN713

TO-220AB

10,66 (0.420) TERM 4
342(0.135) [~ 966 (0.380) 7| DRAIN
754001000 | 408 0.061) ) 0
354 (0.139)
F— 685
f 585
1651 (0.650)
1423 (0.560)
1.15 (0.045) MIN.
—
6.35 (0.250)
MAX
1473 (0.580)
12.70(0.500) NIR
e
1770070
115 (0.045)

Dimensions in Millimeters and (Inches)

1.39 (0.055)

TERM 3 - SOURCE
TERM 2 - DRAIN
TERM 1 - GATE ]

2.29 (0.080)

0
T

SECTION XX
1.14 (0.045)
03770012
el
1.14 (0.045)
fe— 0.5110.020)
292 (0.115)
2.04 (0.080
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ABSOLUTE MAXIMUM RATINGS

UFN710

UFN711 UFN712 UFN713

Parameter UFN710 UFN711 UFN712 UFN713 Units
Vps Drain - Source Voltage (D 400 350 400 350 \
VDGR Drain - Gate Voltage (Rgg = 1 M2) © 400 350 400 350 Y
Ip@ Tc = 25°C  Continuous Drain Current 1.5 1.5 1.3 1.3 A
Ip @ Tc = 100°C Continuous Drain Current 1.0 1.0 0.8 0.8 A
IpMm Pulsed Drain Current 3 6.0 6.0 5.0 5.0 A
Vas Gate - Source Voltage +20 \%
Pp @ Tc = 25°C  Max. Power Dissipation 20 (See Fig. 14) W
Linear Derating Factor 0.16 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
6.0 | 6.0 | 5.0 | 5.0
T rati nction
T;]tg ) gt‘:)eraag‘enge‘::p;:a‘t)ur:n;ange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN710 _ _ -
UFN712 400 \Y Vgs = 0V
UFN711 _
UFN713 350 - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 v Vps = VGs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vps = Max. Rating, Vgg = OV
- 1000 uA Vpg = Max. Rating x 0.8, Vgg = OV, Tc = 1256°C
ID(on)  On-State Drain Current (2) 8::;1(1) 15 ~ A
VDs ? 'Don) X RDS(0n) max. Vas = 10V
UFN712 1.3 A
UFN713 ’
Rpgion) Static Drain Source On- State UFN710 3.3 3.6 Q
Resistance (2) UFN711 v 1oV 1 0.8A
UFN712 36 | 50 0 Gs D
UFN713 | :
9fg Forward Transconductance (2) ALL 0.5 1.2 S () Vbs ? 'bion) X RDS(on) max.- Ip = 0-8A
Ciss Input Capacitance ALL 135 150 pF VGs OV, Vpg - 25V.f - 1.0 MHz
Coss Output Capacitance ALL 35 50 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL 8.0 15 pF
tgion) _ Turn-On Delay Time ALL 3.0 10 ns Vpp = 0.5BVpgg. Ip = 0.8A, 2 = 500
&y Rise Time ALL 10 20 ns See Fig. 17
td(otf)  Turn -Off Delay Time ALL (0] ns (MOSFET switching times are essentially
1 Fall Time ALL 15 ns independent of operating temperature.)
Q Total Gate Charge \ =10V, 1 = 2.0A,V, = 0.8 Max. Rating.
9 AN A 6.0 7.5 C GS D DS
(Gate-Source Plus Gate-Drain) L " See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 3.0 nC independent of operating temperature.)
Qgd Gate-Drain ("'Miller’’) Charge ALL 3.0 nC
Lp Internal Drain Inductance 3.5 nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
4.5 nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Ls Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihyc  Junction-to-Case ALL - = 6.4 K/wW
Rihcs  Case-to-Sink ALL 1.0 - K/W Mounting surface flat, smooth, and greased.
RihgA  Junction-to-Ambient ALL ~ 80 K/W Free Air Qperation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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UFN710 UFN711 UFN712 UFN713

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Ig Continuous Source Current UFN710 . ) 15 A Modified MOSFET symbol
(Body Diode) UFN711 : showing the integral
UFN712 reverse P-N junction rectifier.
UFN713 - A
Ism Pulse Source Q\\Jrrem UFN710 . 6.0 A J
(Body Diode) 3) UFN711
UFN712 -
UFN713 bAOli A
Vsp Diode Forward Voltage (2) UFN710 R ° . , )
UFNT11 1.6 \ Tc = 25°C.lg - 1.5A.Vgg ~ OV
UFN712 Cmro . .
UFNT13 15 % Tc = 25°C.lg = 1.3A,Vgg = OV
tr Reverse Recovery Time ALL - 380 ns T, =150°C, I = 1.5A, dig/dt = 100 A/us
Qgrpr Reverse Recovered Charge ALL - 2.7 - uC Ty =150°C, lg = 1.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@ Ty = 25°Cto 150°C. (D Puise Test: Puise width < 300us, Duty Cycie € 2%. 3 Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 1 — Typical Output Characteristics Fig. 2 — Typical Transfer Characteristics
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UFN710 UFN711 UFN712 UFN713

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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UFN710 UFN711 UFN712 UFN713

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS

400 Volt, 1.8
N-Channel

FEATURES

e Compact Plastic Package
e Fast Switching

e Low Drive Current

o Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

Ohm

DESCRIPTION

UFN720
UFN721
UFN722
UFN723

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rpsom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and

audio amplifiers.

Part Number Vps Rps(on) Ip
UFN720 400V 1.8Q 3.0A
UFN721 350V 1.8Q 3.0A
UFN722 400V 2.5Q 2.5A
UFN723 350V 2.5Q 2.5A

MECHANICAL SPECIFICATIONS

UFN720 UFN721 UFN722 UFN723

1066 (0.420) TERM 4 -
|- 108810420) ]
3.42(0.135) 9.66 (0.380) DRAIN
254(0.100) | 4,08 (0.161) ".‘1:3 8'3?3{
{ | 3o 0 11
— 6.85 (0.270)
585 (0230) TERM 3 - SOURCE
TERM 2 - DRAIN
:—2 ;."I %%: TERM 1 - GATE
1.15 (0.045) MIN. 482 (0.190)
-~ - b
¥ 279 10.110)
6.35 (0.250) 275 10.0%0)
uax 533(0210)
1473 (0.560) 483(0.150)
12.70 (0.500) I
SECTION X=X
1.14 (0.045)
1,14 (0.045)
177 (0070) —f e 051(0020)
15 0088) 292 (0.115)
2.04 (0,080}

Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN720 UFN721 UFN722 UFN723

Parameter UFN720 UFN721 UFN722 UFN723 Units
Vps Drain - Source Voltage D 400 350 400 350 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) O 400 350 400 350 \
Ip @ Tc = 26°C  Continuous Drain Current 3.0 3.0 2.5 2.5 A
Ip @ Tc = 100°C  Continuous Drain Current 2.0 2.0 1.5 1.5 A
Ipm Pulsed Drain Current @ 12 12 10 10 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) w
Linear Derating Factor 0.32 (See Fig. 14) WIK
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
12 | 12 L 10 1 10
T ini ion an
Ti,g g:::raag;e '?e‘r’:::r‘a(!)ur: ;ange 5510150 °c
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN720 _ _ _
UFN722 400 \" Vgs = OV
UFN721 _
UFN723 350 — - \ Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250xA
IGss Gate-Source Leakage Forward ALL — — 500 nA Vgs = 20V
lGss Gate-Source Leakage Reverse ALL — — -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 nA Vps = Max. Rating, Vgg = OV
- - 1000 nA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
ID(on)  On-State Drain Current @ UFN720 3.0 _ _ A
UFN721 Vpg) | xR v 10v
DS 7 'D(on) * "DS(on) max.” YGS =
UFN722 | o _ _ A
UFN723 :
Rps(on) Static Drain-Source On-State UFN720 B 15 1.8 Q
Resistance UFN721 v Tov.1 18A
UFN722 | 18 | 28 a Gs= "= 1
UFN723 ) )
gfs Forward Transconductance @ ALL 1.0 2.0 - s w) Vbs ? Ip(on) X RDS(on) max.: 'D = 1-5A
Ciss Input Capacitance ALL - 450 600 pF VGs = OV, Vps = 25V, = 1.0 MHz
Coss Output Capacitance ALL - 100 200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 20 40 pF
td(on) _ Turn-On Delay Time ALL - 20 40 ns VDD = 0.5 BVDSS' b= 1.5A, Zo = 500
t Rise Time ALL - 25 50 ns See Fig. 17
tg(off) _ Turn-Off Delay Time ALL — 50 100 ns (MOSFET switching times are essentially
t Fall Time ALL — 25 50 ns independent of operating temperature.)
Og Total Gate Charge ) ALL _ 12 15 ne Vgs = 10V, Ip = 4,.0A,‘VDS = 0.8 Ma).n Ratmg:
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 6.0 _ nC independent of operating temperature.)
Qqgg Gate-Drain ("'Miller’) Charge ALL = 6.0 nC
Lp internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL — 7.5 — nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RiphJc  Junction-to-Case ALL — - 3.12 K/W
Rincs Case-to-Sink ALL — 1.0 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL - - 80 K/wW Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN720 UFN721 UFN722 UFN723

Is Continuous Source Current UFN720 _ _ 3.0 A Modified MOSFET symbol
(Body Diode} UFN721 : showing the integral
UFN722 reverse P-N junction rectifier.
UFN723 | - | 28 A A
Ism Pulse Source Current UFN720 _ _ 12 A o I /
(Body Diode) @ UFN721
UFN722
UFNT23 | - | A
Vgp  Diode Forward Voltage @ UFN720 _ _ _
UFN721 — - 1.6 \ Tc = 25°C.lg = 3.0A, Vgg = OV
UFN722
UFNT723 | - 1.5 v Te = 25°C,Ig = 2.5A, Vgg = OV
tr Reverse Recovery Time ALL - 450 - ns T, = 150°C, Ig = 3.0A, dig/dt = 100 Alus
QRR Reverse Recovered Charge ALL - 3.1 - uC T, =150°C, Ig = 3.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

DTy = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics
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@ Pulse Test: Pulse widih € 300us. Duty Cycle € 2%

265

1p. DRAIN CURRENT (AMPERES)

@ Repetitive Rating: Pulse width limited

by max. junction temperature.

See Transient Thermal Impedance Curve (Fig. 5}.

Fig. 2 — Typical Transfer Characteristics
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UFN720

UFN721 UFN722

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 7 — Typical Source-Drain Diode Forward Voltage

Fig. 9 — Normalized On-R
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UFN720 UFN721 UFN722 UFN723

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voitage
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UFN720 UFN721 UFN722 UFN723

Fig. 15 — Clamped Inductive Test Circuit
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Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS o7

400 Volt, 1.0 Ohm UFN732
N-Channel UFN733

FEATURES DESCRIPTION

e Compact Plastic Package The Unitrode power MOSFET design utilizes the most advanced technology available.
® Fast Switching This efficient design achieves a very low Roswom and a high transconductance.

© Low Drive Current The Unitrode power MOSFET features all of the advantages of MOS technology such as
* Ease of Paralleling voltage control, freedom from second breakdown, very fast switching speeds, and

® No Second Breakdown thermal stability.

e Excellent T ili . .
xcellent Temperature Stability These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vps Ros(on) Ip
UFN730 400V 1.0Q 5.5A
UFN731 350V 1.0Q 5.5A
UFN732 400V 1.5Q 4.5A
UFN733 350V 1.5Q 4.5A

MECHANICAL SPECIFICATIONS

UFN730 UFN731 UFN732 UFN733 TO-220AB

| 1066 0.420) TERM 4 -
342(0.135) [~ 9.6 (0.380) DRAIN 1.39 (0.055)
254(0.100) | 4.08 (0.161) "1 ]"u‘ii?ﬁhio’;

354(0.139) °'A

1 6850270
T 585 (0.230) TERM 3 - SOURCE
651 (0.650) i TERM 2 - DRAIN
1651 ( \
14.23(0.560) TERM 1 - GATE \
1,15 (0.045) MIN. a2 0,590
™ 356 (0.140)
21910110
6.35 (0.250) 229 (0.030)
ax 5330210
14.73 (0.580) 1 48310.190)
12.70(0.500) X%
§ SECTION X-X
114 (0.045)
03110.012) E
T\ 14 (0.045)
17710070 ot 051 (0.020)

292(0.115)

1.15 (0.045) 2.04 (0.080)

Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN730 UFN731 UFN732 UFN733

Parameter UFN730 UFN731 UFN732 UFN733 Units
Vps Drain - Source Voltage O 400 350 400 350 v
VDGR Drain - Gate Voltage (Rgg = 1 MQ) ® 400 350 400 350 \
Ip @ Tc = 25°C  Continuous Drain Current 5.5 5.5 4.5 4.5 A
Ip @ Tc = 100°C Continuous Drain Current 3.5 3.5 3.0 3.0 A
DM Pulsed Drain Current 3 22 22 18 18 A
Vas Gate - Source Voltage +20 \Y
Pp @ Tc = 256°C Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
22 1 22 ] 18 1 18
Ty Operating Junction and _ o
Tstg Storage Temperature Range 5510 150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BV Drain - Source Breakdown Voltage UFN730 B
Dss UFN732 | 400 - - \ Vgs = OV
UFN731
UFN733 350 - - Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 — 4.0 Vps = Vgs. Ip = 250uA
IGss Gate-Source Leakage Forward ALL - — 500 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL - - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - — 250 uA Vps = Max. Rating, Vgg = OV
- — 1000 uA Vps = Max. Rating x 0.8, Vg = OV, Tc = 1256°C
ID(on)  On-State Drain Current @ UFN730
on 5.5 - - A
UPN731 Vpg) ! R Vgg = 10V
s ? 'o(on) * Ros(on) max.: Vas =
UFN732 45 _ A
UFN733 ) )
RDS(on) Static Drain-Source On-State UFN730 _ 0.8 10 Q
Resistance UFN731 v Tov. 1 20A
urnrsz | o, Q Gs = Wb =
UFN733 ) )
gfs Forward Transconductance @ ALL 3.0 4.0 - S () Vs ? Ibion) * RDS(on) max.- D = 3-0A
Ciss Input Capacnténce ALL - 600 800 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 150 300 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 40 80 pF
td{on) Turn-On Delay Time ALL - - 30 ns VDD = 175V, lD = 3.0A, Z0 = 150
t, Rise Time ALL — - 35 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - - 55 ns {MOSFET switching times are essentially
t Fall Time ALL — 35 ns independent of operating temperature.)
Q Total Gate Charge \% =10V,I5 = 7.0A, V, = 0.8 Max. Rating.
9 - GS D DS
(Gate-Source Plus Gate-Drain) ALL 8 30 nC See Fig. 18 for test circuit. (Gate charge is essentially
Ogs Gate-Source Charge ALL 1 nC independent of operating temperature.)
Qgq Gate-Drain (*"Miller’’) Charge ALL 7.0 - nC
Lp Internal Drain Inductance - 3.5 nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Ls Internal Source Inductance ALL 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rthyc  Junction-to-Case ALL - - 1.67 K/W
Rihcs Case-to-Sink ALL — 1.0 - K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
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SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN730 UFN731

UFN732 UFN733

Ig Continuous Source Current UFN730 - 55 A Modified MOSFET symbol
{Body Diode) UFN731 ! showing the integral
reverse P-N junction rectifier
UFN732 . 45 A o
UFN733 .
Ism Pulse Source Current UFN730 B B 22 A °_J
(Body Diode) @ UFN731
UFN732
UFN733 B 18 A
Vsp Diode Forward Voltage @ UFN730 B 16 v Te = 25°C,Ig - 5.5A, Vgg = OV
UFN731
UFN732 .
- ~ . Tc = 25°C,Ig = 4.5A, V = OV
UFN733 15 v c=25%.ls GS
try Reverse Recovery Time ALL 600 ns T, =150°C, Ig = 5.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL 4.0 uC T, =150°C, Ig = 5.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time i1s negligible. Turn-on speed is substantially controlled by l.g + Lp

DTy = 25°Cto 150°C.
J

Fig. 1 — Typical Output Characteristics
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@ Pulse Test: Pulse width < 300us, Duty Cycle € 2%

271

(©)] Repetitive Rating: Pulse width limited
by max. junction temperature
See Transient Thermal Impedance Curve (Fig. 5).
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Fig. 2 — Typical Transfer Characteristics
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UFN730 UFN731 UFN732 UFN733

Fig. 5 — Maximum Effective Transi Thermal Imped , Junction-to-Case Vs. Pulse Duration
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UFN730 UFN731 UFN732 UFN733

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS HENTaS
400 Volt, 0.55 Ohm

N-Channel

FEATURES

o Compact Plastic Package

® Fast Switching

e | ow Drive Current

e Ease of Paralleling

e No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

UFN742
UFN743

DESCRIPTION

The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Resiom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vps Rps(on) Ip
UFN740 400V 0.55Q 10A
UFN741 350V 0.55Q 10A
UFN742 400V 0.80Q 8.0A
UFN743 350V 0.80Q 8.0A

MECHANICAL SPECIFICATIONS

10.66 (0.420)
342(0.135) [~ 9.6 (0.380) |
254 (0.100) | 4.08 (0.161) DIA

{ | 35410739

TERM 4 -
ORAIN,
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e
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! e
0
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ABSOLUTE MAXIMUM RATINGS

UFN740 UFN741

UFN742 UFN743

Parameter UFN740 UFN741 UFN742 UFN743 Units
Vbps Drain - Source Voltage [©) 400 350 400 350 v
VDGR Drain - Gate Voltage (Rgs = 1 M2) @ 400 350 400 350 \
Ip @ Tc = 25°C  Continuous Drain Current 10 10 8.0 8.0 A
Ip @ T = 100°C  Continuous Drain Current 6.0 6.0 5.0 5.0 A
DM Pulsed Drain Current ) 40 40 32 32 A
Vags Gate - Source Voltage +20 \4
Pp@ Tc = 26°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
40 | | 32 | 32
Ty Operating Junction and B °
Tstg Storage Temperature Range 5510 150 ¢
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C
ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)
Parameter Type Min. Typ. | Max. Units Test Conditions
BV Drain - Source Breakdown Voltage UFN740 _
Dss UFN742 | 400 v Vgs = OV
UFN741 -
UFN743 350 \Y Ip = 250uA
VGs(th) Gate Threshold Voitage ALL 2.0 4.0 \ Vps = Vgs. Ip = 250pA
IGss Gate-Source Leakage Forward ALL 500 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL - -500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL — 250 nA Vps = Max. Rating, Vgg = OV
1000 A Vps = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
IDion)  On-State Drain Current @ 8£:740 10 - A
741 Vpg) ! R v 10V
Ds ? 'Dion) * RDs(0n) max.: VGs =
UFN742 8.0 m A
UFN743 ’
Rps(on) Static Drain-Source On-State UFN740
Resistance UFN741 0.47 1 0.55 ¢ v o1 5.0A
UFN742 | 68 | 80 o Gs = WV b=
UFN743 : !
dfs Forward Transconductance @ ALL 4.0 7.0 — S Vps? ‘D(on) x RDS(on) max.’ 'D = 5-0A
Ciss Input Capacitance ALL 1250 | 1600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 300 450 pF See Fig. 10
Ciss Reverse Transfer Capacitance ALL — 80 150 pF
td(on) _ Turn-On Delay Time ALL - 17 35 ns Vpp = 175V.Ip = 5.0A, Z = 4.7Q
t, Rise Time ALL 5.0 15 ns See Fig. 17
td(off) _Turn-Off Delay Time ALL - 45 90 ns (MOSFET switching times are essentially
t Fall Time ALL ~ 16 35 ns independent of operating temperature.)
Qg Total Gate Charge ALL _ 41 60 nC VGS = 10V, o= 12A, YDS = 0.8 Max. Raﬁnq.
(Gate-Source Plus Gate-Drain) See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL - 18 . nC independent of operating temperature.)
di Gate-Drain {*"Miller’’) Charge ALL - 23 - nC
Lp Internal Drain Inductance 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 -~ nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RihJyc  Junction-to-Case ALL = 1.0 K/w
Rihcs Case-to-Sink ALL 1.0 ~ K/W Mounting surface flat, smooth, and greased.
Rihga  Junction-to-Ambient ALL 80 K/W Free Air Operation
UNITRODE CORPORATION » 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 276 PRINTED IN U.S. A




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN740 UFN741 UFN742 UFN743

Is Continuous Source Current UFN740 _ 10 A Modified MOSFET symbol
(Body Diode) UFN741 showing the integral
reverse P-N junction rectifier.
UFN742 _ _ 8.0 A
UFN743
Ism Pulse Source Current UFN740 _ O_J
(Body Diode) @ UFN741 - % A N
UFN742
UFNT43 | T - | 32 A
Vsp Diode Forward Voltage @ UFN740 _ 2E0 - -
UFN741 - - 2.0 Vv Tc = 25°C,Ig = 10A, VGgg = OV
UFN742
UFN743 - -~ 1.9 \ Tc = 25°C.Ig = 8.0A, Vgg = OV
tr Reverse Recovery Time ALL 800 - ns T, =150°C, Ig = 10A. dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 5.7 - uC T, = 150°C, Ig = 10A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

® Ty = 25°Cto 150°C.

Fig. 1 — Typical Output Characteristics

@ Pulse Test: Pulse width < 300us, Duty Cycle € 2%.

@ Repetitive Rating: Pulse width limited
by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics
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UFN740 UFN741 UFN742 UFN743

Fig. 5 — Maximum Effective Transi Thermal Imped: , Junction-to-Case Vs. Pulse Duration
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UFN740 UFN741 UFN742 UFN743

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit

VARY t, TO OBTAIN
REQUIRED PEAK ||

UFN740 UFN741 UFN742

Fig. 16 — Clamped Inductive Waveforms

€y = 0.58Vpgs
V¢ = 0.758Vpss

]

Fig. 17 — Switching Time Test Circuit
175V
3390

ADJUST R TO 0BTAIN
SPECIFIED Ip

VGs

ouT

SOURCE

IMPEDANCE J_' I
R

<L

Fig. 18 — Gate Charge Test Circuit

+Vps

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

CURRENT (ISOLATED
REGULATOR SUPPLY!
SAME TYPE
v = AS DUT
]
BATTERY L
0
G ouT
—
I | 15mA s
0 _———-
-Vos
I 10
CURRENT =  CURRENT
SHUNT SHUNT
280

UFN743

PRINTED IN U.S.A



POWER MOSFET TRANSISTORS
500 Volt, 3.0 Ohm

N-Channel

FEATURES

e Compact Plastic Package

e Fast Switching

® L ow Drive Current

e Ease of Paralleling

® No Second Breakdown

e Excellent Temperature Stability

PRODUCT SUMMARY

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Rosom and a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and

the

rmal stability.

UFN820
UFN821
UFN822
UFN823

These power MOSFETS are ideally suited for many high-speed, high-power switching
applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vbs Ros(on) Io
UFN820 500V 3.0Q 2.5A
UFN821 450V 3.0Q 2.5A
UFN822 500V 4.00Q 2.0A
UFN823 450V 4.00Q 2.0A
MECHANICAL SPECIFICATIONS
UFN820 UFN821 UFN822 UFN823 TO-220AB
e l0s0 = onam,
342(0.135) [ 9,66 (0.380)
254 (0.100) ;_g:_:%:%: oA e
- 685 (0270)
T @ 585 (0.230) TERM 3 - SOURCE
1651 (0.650) TERM 2 - DRAIN
e TERM 1 - GATE
1.15 (0.045) MIN 8200100 \
— 356(0.140)
2870110
6.35 (0.250) 2.29(0.090)
uax 533(0210)
1473 (0.580) 48310.130)
12.70 (0.500) NI
SECTION X-X
1,14 (0.045)
03110012
— __,{ lee 1 !‘1@:9_‘2
R s
Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN820 UFN821 UFN822 UFN823

Parameter UFN820 UFN821 UFN822 UFN823 Units
Vps Drain - Source Voltage ® 500 450 500 450 \
VDGR Drain - Gate Voltage (Rgs = 1 M) @ 500 450 500 450 v
Ip @ Tc = 25°C  Continuous Drain Current 2.5 2.5 2.0 2.0 A
Ip @ Tc = 100°C  Continuous Drain Current 1.5 1.5 1.0 1.0 A
Ipm Pulsed Drain Current 10 10 8.0 8.0 A
Vas Gate - Source Voltage +20 \
Pp @ Tc = 25°C  Max. Power Dissipation 40 (See Fig. 14) W
Linear Derating Factor 0.32 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15and 16) L = 100uH A
10 | 10 J 8.0 | 8.0
T Operatin i
e
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgg Drain - Source Breakdown Voltage UFN820 _ _
uFns2e | 500 | ~ v Vgs = 0V
UFN821
UFN823 450 - Ip = 250pxA
VGsitn) Gate Threshold Voltage ALL 2.0 — 4.0 \ Vps = Vgs. Ip = 250pA
lGss Gate-Source Leakage Forward ALL - — 500 nA Vgs = 20V
'GSS Gate-Source Leakage Reverse ALL - - -500 nA Vgg = -20V
lpss Zero Gate Voltage Drain Current ALL - — 250 nA Vps = Max. Rating, Vgg = OV
— - 1000 nA Vps = Max. Rating x 0.8, Vgg = OV, Tc = 125°C
Ip(on)  On-State Drain Current @ SE::? 25 ~ A
Vbs ? 'pion) * Rps(on) max.- Vas = 10V
UFNB22 | . . A
UFN823 :
Rps(on) Static Drain-Source On-State UFN820 _
Resistance @ UFNB21 25| 30 ° v oV 10
urne22 [ [ L0 [ 40 n Gs = =% b= b
UFN823 : :
Ots Forward Transconductance @ ALL 1.0 [1.75 - s Vs ? Ipion) * RDS(on) max.- 'p = 1-0A
Ciss Input Capacna-nce ALL - 300 400 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL — 75 150 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL — 20 40 pF
tg(on) _ Turn-On Delay Time ALL - 30 | 60 ns Vpp = 0.5BVpgg. Ip = 1.0A. Z, = 500
t, Rise Time ALL — 25 50 ns See Fig. 17
tgioff) Turn-Off Delay Time ALL — 30 60 ns (MOSFET switching times are essentially
t Fall Time ALL — 15 30 ns independent of operating temperature.)
Q, Total Gate Charge \% =10V, Il5 = 3.0A,V = 0.8 Max. Rating.
9 — 11 15 C GS D DS
(Gate-Source Plus Gate-Drain) ALL " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL ~ 5.0 _ nC independent of operating temperature.)
Qqd Gate-Drain (“’Miller’’) Charge ALL - 6.0 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RihJc  Junction-to-Case ALL 3.12 K/W
Rincs Case-to-Sink ALL 1.0 — K/W Mounting surface flat, smooth, and greased.
RiphJa  Junction-to-Ambient ALL 80 K/W Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 282 PRINTED IN U.S.A



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN820 UFN821 UFN822 UFN823

Is Continuous Source Current UFN820 ~ 25 A Modified MOSFET symbol
(Body Diode) UFN821 . showing the integral
reverse P-N junction rectifier.
UFNB22 | — 1 50 A
UFN823
Ism Pulse Source Current UFNB820 )
(Body Diode) @ UFNB21 - - 10 A /
UFN822
urneza | T | — | B8O | A
Vsp Diode Forward Voltage @ UFN820 _ _ _
UFN821 - - 1.6 v Tc = 25°C,Ig = 2.5A, Vgg = OV
UFN822
UFNs2s | - 15 v Tc = 25°C,Ig = 2.0A, Vgg = OV
tor Reverse Recovery Time ALL - 600 - ns Tj = 150°C, Ig = 2.5A, dig/dt = 100 A/us
Qprpr Reverse Recovered Charge ALL - 3.5 —~ uC T, =150°C, Ip = 2.5A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

® Ty = 25°Cto 150°C.

Ip. DRAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)

Fig. 1 — Typical Output Characteristics

(@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. ©)] Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics

Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 + TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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UFN820 UFN821 UFN822 UFN823

Fig. 5 — Maximum Effective Transi Thermal Imped , Junction-to-Case Vs. Pulse Duration
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UFN820 UFN821 UFN822 UFN823

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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UFN820 UFN821 UFN822 UFN823

Fig. 15 — Clamped Inductive Test Circuit Fig. 16 — Clamped Inductive Waveforms
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POWER MOSFET TRANSISTORS UFNEa]

500 Volt, 1.5 Ohm UFN832
N-Channel UFN833

FEATURES DESCRIPTION

® Compact Plastic Package The Unitrode power MOSFET design utilizes the most advanced technology available.

e Fast Switching This efficient design achieves a very low Rosionm and a high transconductance.

® Low Drive Current The Unitrode power MOSFET features all of the advantages of MOS technology such as
® Ease of Paralleling voltage control, freedom from second breakdown, very fast switching speeds, and

® No Second Breakdown thermal stability.

Excel ili . . .
* Excellent Temperature Stability These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

PRODUCT SUMMARY

Part Number Vos Rps(on) Ip
UFN830 500V 1.50 4.5A
UFN831 450V 1.50 4.5A
UFN832 500V 2.0Q 4.0A
UFN833 450V 2.00Q 4.0A

MECHANICAL SPECIFICATIONS

UFN830 UFN831 UFN832 UFN833 TO-220AB

10.66 (0.420) TERM 4 -
342(0.135) [~ 9.6 (0.380) 7| DRAIN

1. .|
2540100 | 408 0161, N
3541(0.139)
- 685 (0270)
f 5.8510.230) TERM 3 - SOURCE
i TERM 2 - DRAIN
:%3; :')IT:53= TERM 1 - GATE
115 .045) Wik 482(0.190) \
— }‘— 356(0.140)
¥ 2290110)
6.35 (0.250) 2.29(0.030)
MAX
533 (0210)
14.73 (0.580) i 4.83(0.190)
12.70 (0,500 I
_'_SEEY".)N X=X
.
037(0012)
1.14 (0.045)
177 10070) —Z’l e 051(0.020)
115 (0.045) L

Dimensions in Millimeters and (Inches)

L]
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ABSOLUTE MAXIMUM RATINGS

UFN830 UFN831 UFN832 UFN833

Parameter UFN830 UFN831 UFN832 UFN833 Units
.LD.§ Drain - Source Voltage [©) 500 450 500 450 \%
VDGR Drain - Gate Voltage (Rgg = 1 M2) @ 500 450 500 450 Vv
Ip @ T¢c = 26°C  Continuous Drain Current 4.5 4.5 4.0 4.0 A
Ip @ Tc = 100°C  Continuous Drain Current 3.0 3.0 2.5 2.5 A
Iom Pulsed Drain Current @ 18 18 16 16 A
Vgs Gate - Source Voltage +20 \%
Pp @ Tc = 256°C  Max. Power Dissipation 75 (See Fig. 14) w
Linear Derating Factor 0.6 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100xH A
18 | 16 | 16
T ratin nction an
T‘Sjtg (S)t?raagte ?eﬁp:r‘a(t)urz F((jange 5510150 °c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgsg Drain - Source Breakdown Voltage UFN830 _ _ _
UFN832 500 \" Vgs = OV
UFN831
UFNe3as | 450 - - v Ip = 2504A
VGs(th) Gate Threshold Voltage ALL 2.0 —~ 4.0 v Vps = Vgs: Ip = 2504A
1Gss Gate-Source Leakage Forward ALL - - 500 nA Vgs = 20V
Igss Gate-Source Leakage Reverse ALL - — |-500 nA VGs = -20V
Ipss Zero Gate Voltage Drain Current ALL — — 250 pA Vps = Max. Rating, Vgg = OV
- — 1000 RA Vps = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
ID(on)  On-State Drain Current @ UFN830 45 _ _ A
UFN831 Vpg) ! R Vag = 10V
DS’ 'D(on) * "'DS(on) max.’ VGS
UFN832 |, _ A
UFNB833 . -
Rps(on) Static Drain-Source On-State UFN830 _ 1.3 15 Q
Resistance UFN831 . | v 10V.1 254
UFNB32 | | 44 | 20 a Gs = Whip =<
UFN833 ) :
9fs Forward Transconductance @ ALL 25 |325] - S () Vbs > 'D(on) X RDS(on) max.: 'D = 2-5A
Ciss Input Capacitance ALL - 600 | 800 pF Vgs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 100 | 200 pF See Fig. 10
Crss Reverse Transfer Capacitance ALL - 30 60 pF
tg(on) _Turn-On Delay Time ALL - - 30 ns Vpp = 225V, 1p = 2.5A,Z, = 15Q
13 Rise Time ALL - - 30 ns See Fig. 17
td(off) Turn-Off Delay Time ALL - - 65 ns (MOSFET switching times are essentially
t Fall Time ALL — — 30 ns independent of operating temperature.)
Q, Total Gate Charge vV =10V, 15 = 6.0A, V, = 0.8 Max. Rating.
9 A - 0 C GS D DS
(Gate-Source Plus Gate-Drain) L 22 3 " See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 1 _ nC independent of operating temperature.)
Qg4 Gate-Drain (“*Miller’’) Charge ALL - 1 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
— 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
RihJc  Junction-to-Case ALL - — 1.67 K/W
Rihcs Case-to-Sink ALL — 1.0 — K/W Mounting surface flat, smooth, and greased.
RthJA  Junction-to-Ambient ALL — - 80 K/wW Free Air Operation
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 288 PRINTED IN U.S.A




SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN830 UFN831 UFN832 UFNS833

Is Continuous Source Current UFNB830 _ _ 45 A Modified MOSFET symbaol
(Body Diode) UFN831 ) showing the integral
UFN832 reverse P-N junction rectifier.
UFNB33 | - | 40 A
Ism Pulse Source Current UFNB830 - _ 18 A
(Body Diode) ® UFN831
UFN832
UFN833 | - | e A
Vsp Diode Forward Voltage @ UFN830 - - _
UFN831 - - 1.6 \ Tc = 25°C,Ig = 4.5A, Vgg = OV
UFN832 _ - -
UFN833 - - 1.5 \ Tc = 25°C, Ig = 4.0A, Vgg = 0V
e Reverse Recovery Time ALL - 800 - ns Ty =150°C.Ig = 4.5A, dig/dt = 100 A/us
QRR Reverse Recovered Charge ALL - 4.6 - uC T, =150°C, Ip = 4.5A, dlg/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@Ty = 25°C to 150°C.

Fig. 1 — Typical Output Characteristics

@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%. ® Repetitive Rating: Pulse width limited

by max. junction temperature.
See Transient Thermal Impedance Curve (Fig. 5}.

Fig. 2 — Typical Transfer Characteristics
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UFN830 UFN831 UFN832 UFN833

Fig. 5 — Maximum Effective Transi Thermal Imped , Junction-to-Case Vs. Pulse Duration
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UFN830 UFN831 UFN832 UFN833

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 15 — Clamped Inductive Test Circuit
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POWER MOSFET TRANSISTORS UFNg40
500 Volt, 0.85 Ohm UFN842

N-Channel

FEATURES

e Compact Plastic Package

® Fast Switching

® Low Drive Current

e Ease of Paralleling

e No Second Breakdown

® Excellent Temperature Stability

PRODUCT SUMMARY

UFN843

DESCRIPTION
The Unitrode power MOSFET design utilizes the most advanced technology available.
This efficient design achieves a very low Roswon 2nd a high transconductance.

The Unitrode power MOSFET features all of the advantages of MOS technology such as
voltage control, freedom from second breakdown, very fast switching speeds, and
thermal stability.

These power MOSFETS are ideally suited for many high-speed, high-power switching

applications such as switching power supplies, motor controls, and wide-band and
audio amplifiers.

Part Number Vps Rbs(on) Ip
UFN840 500V 0.85Q 8.0A
UFN841 450V 0.85Q 8.0A
UFN842 500V 1.10Q 7.0A
UFN843 450V 1.10Q 7.0A
MECHANICAL SPECIFICATIONS
UFN840 UFN841 UFN842 UFN843 TO-220AB
a0 [ T 00 ORAN,
| 685 (0.270)
T @ 585 (0.230) TEAM 3 - SOURCE
1651 0550 TERM 2 - DRAIN
1Be e TERM 1 - GATE
115 (0,045 MK 482 (0.190) \
gl 356(0.140)
27510110 "7\
6.35 (0.250) 229 (0.030)
. 53300210
1473 0580 83(0.190)
1270 (0.500) I CTION XX
1140 m&)‘Ls
03170012
fa—ed
T P
T o P '
Dimensions in Millimeters and (Inches)
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ABSOLUTE MAXIMUM RATINGS

UFN840 UFN841 UFN842 UFN843

Parameter UFN840 UFN841 UFN842 UFN843 Units
Vps Drain - Source Voltage ® 500 450 500 450 v
VDGR Drain - Gate Voltage (Rgg = 1 M) ® 500 450 500 450 \"
Ip@ Tc = 26°C__ Continuous Drain Current 8.0 8.0 7.0 7.0 A
Ip@ Tc = 100°C  Continuous Drain Current 5.0 5.0 4.0 4.0 A
| 'om Pulsed Drain Current @) 32 32 28 28 A
VGs Gate - Source Voltage 120 \
Pp @ Tc = 26°C  Max. Power Dissipation 125 (See Fig. 14) w
Linear Derating Factor 1.0 (See Fig. 14) W/K
Im Inductive Current, Clamped (See Fig. 15 and 16) L = 100uH A
32 | 28 | 28
The Storage Tomparature Range 5510150 c
Lead Temperature 300 (0.063 in. (1.6mm) from case for 10s) °C

ELECTRICAL CHARACTERISTICS @ T¢ = 25°C (Unless otherwise specified)

Parameter Type Min. Typ. | Max. Units Test Conditions
BVpgs Drain - Source Breakdown Voltage UFN840 _ _ -
UrNgaz | 590 v Vgs = OV
UFN841 _
UFnass | 450 - - \Y Ip = 250uA
VGs(th) Gate Threshold Voltage ALL 2.0 - 4.0 \ Vps = Vgs. Ip = 260uA
IGss Gate-Source Leakage Forward ALL — — 500 nA Vgs = 20V
lgss Gate-Source Leakage Reverse ALL — - |-500 nA Vgs = -20V
Ipss Zero Gate Voltage Drain Current ALL - - 250 uA Vpg = Max. Rating, Vgg = OV
- - 1000 uA Vps = Max. Rating x 0.8, Vgg = OV, T¢c = 125°C
IDjon)  On-State Drain Current @ BIF::::? 8.0 _ _ A
Vbs ? Ip(on) * Ros(on) max.- Vas = 10V
UFNB42 | o B B A
UFN843 :
Rps(on) Static Drain-Source On-State UFN840 _ 0.1 1.0 Q
Resistance UFN841
Vgs = 10V, Ip = 4.0A
UFN842 _ 0.2 4.0 Q
UFN843 : )
9fs Forward Transconductance @ ALL 4.0 6.5 - S Vbs ) 'pion) *Rps(on) max.- 'p = 4-0A
Ciss Input Capacita.nce ALL - 1225 | 1600 pF VGs = OV, Vpg = 25V, f = 1.0 MHz
Coss Output Capacitance ALL - 200 [ 350 pF See Fig. 10
Cyss Reverse Transfer Capacitance ALL - 85 150 pF
td{on) _ Turn-On Delay Time ALL - 17 35 ns Vpp = 200V, ip = 4.0A,Z, = 4.7Q
t Rise Time ALL - 5 15 ns See Fig. 17
td(off) _Turn-Off Delay Time ALL - 42 90 ns (MOSFET switching times are essentially
t Fall Time ALL _ 14 30 ns independent of operating temperature.)
Q, Total Gate Charge V, = 10V, 1 = 10A, V, = 0.8 Max. Rating.
9 X - 4 60 (o} GS D DS
(Gate-Source Plus Gate-Drain) ALL 2 n See Fig. 18 for test circuit. (Gate charge is essentially
Qgs Gate-Source Charge ALL _ 20 B nC independent of operating temperature.)
Qgq Gate-Drain (“’Miller’’) Charge ALL - 22 - nC
Lp Internal Drain Inductance - 3.5 - nH Measured from the Modified MOSFET
contact screw on tab symbol showing the
to center of die. internal device
ALL inductances.
- 4.5 - nH Measured from the
drain lead, 6mm (0.25
in.) from package to
center of die.
Lg Internal Source Inductance ALL - 7.5 - nH Measured from the
source lead, 6mm
(0.25in.) from
package to source
bonding pad.
THERMAL RESISTANCE
Rihyc  Junction-to-Case ALL ~ — 1.0 K/W
Rithcs Case-to-Sink ALL - 1.0 — K/W Mounting surface flat, smooth, and greased.
RthgA  Junctiun-to-Ambient ALL - — 80 K/W Free Air Operation
UNITRODE CORPORATION » 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 294 PRINTED IN U.S.A



SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

UFN840 UFN841 UFN842 UFN843

Is Continuous Source Current UFN840 _ _ 8.0 A Modified MOSFET symbol
(Body Diode) UFN841 . showing the integral
UFNB842 reverse P-N junction rectifier.
UFN843 ~ ~ 7.0 A pe
Ism Pulse Source Current UFN840 _ _ 32 A {
{Body Diode) 3 UFNB41 .
UFN842
UFN843 B B 28 A
Vgp  Diode Forward Voltage @ UFN840 _ _ 2.0 v Tc = 25°C, Ig = 8.0A, Vgg = 100A/us
UFN841
UFN842 - ~ 1.9 Y Tc = 25°C, Ig = 7.0A, Vgs = 100A/us
UFNB43 ¢ s Gs #
ter Reverse Recovery Time ALL — 1100 | — ns T, =150°C,Ig = 8.0A, dig/dt = 100 A/us
Qpr  Reverse Recovered Charge ALL — 6.4 — uC Tj = 150°C, Ig = 8.0A, dig/dt = 100 A/us
ton Forward Turn-on Time ALL Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

@ Ty = 25°Cto 150°C.
J

20

Fig. 1 — Typical Output Characteristics

wv/, 4
80 us PULSE TEST

Ip. DRAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)
FS

20 40 60 80
Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

Fig. 3 — Typical Saturation Characteristics
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Vps. DRAIN-TO-SOURCE VOLTAGE (VOLTS)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

295

@ Pulse Test: Pulse width < 300us, Duty Cycle < 2%.

1p. DRAIN CURRENT (AMPERES)

Ip. DRAIN CURRENT (AMPERES)

@ Repetitive Rating: Pulse width limited
by max. junction temperature.

See Transient The

rmal Impedance Curve (Fig. 5).

Fig. 2 — Typical Transfer Characteristics

2 ,
—l? 18 PULSE TEST
16 |05 > 10on) * RoS(on) max. /
12
8
Ty = -550C
1 1
| Ty=259C
1y = 1280¢
4
0 2 4 6 8 10
Vgs, GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 4 — Maximum Safe Operating Area
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»’4' P bbb \N\L\\ H}T
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10 e -\\' MHJms
E===asstting R e ]
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081 1)< 1500¢ max | | RSl “1??""5
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UFN840 UFN841 UFN842 UFN843

Fig. 5 — Maximum Effective Transient Thermal Impedance, Junction-to-Case Vs. Pulse Duration
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Fig. 6 — Typical Transconductance Vs. Drain Current Fig. 7 — Typical Source-Drain Diode Forward Voltage
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UFN840 UFN841 UFN842 UFN843

Fig. 10 — Typical Capacitance Vs. Drain-to-Source Voltage Fig. 11 — Typical Gate Charge Vs. Gate-to-Source Voltage
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Fig. 14 — Power Vs. Temperature Derating Curve
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Fig. 15 — Clamped Inductive Test Circuit

VARY 1p TO 0BTAIN
REQUIRED PEAK I

T
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T Vg = 0.758Vpgg
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Fig. 17 — Switching Time Test Circuit
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SOURCE
IMPEDANCE

Fig. 18 — Gate Charge Test Circuit
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UFN840 UFN841 UFN842

Fig. 16 — Clamped Inductive Waveforms

UFN843
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== UNITRODE
UNITRODE REGIONAL OFFICES

SALES OFFICES

Eastern Area Office, Door 8 — Lakeside Office Park, North Avenue, Wakefield, MA 01880, Tel. (617) 245-3010,

TWX 710-348-1733

Metropolitan New York Office, 150 Broadhollow Road, Suite 210A, Melville, NY 11747, Tel. (516) 271-3110, 11,

TWX 510-226-6997

Southeast Office, 8001 North Dale Mabry Highway, Suite 801D, Tampa, FL 33614, Tel. (813) 932-5807,

TWX 810-876-0886

Mid-America Area Office, 121 South Wilke Road, Suite 103, Arlington Heights, IL 60005, Tel. (312) 394-5240,

TWX 910-233-0168

Southwest Office, 13999 Goldmark, Suite 460, Dallas, TX 75240, Tel. (214) 231-8700, TWX 910-867-4738

North Central Office, 3131 S. Dixie Drive, Suite 507, Dayton, OH 45439, Tel. (513) 294-1364, TWX 810-450-2645
Western Area Office, 5530 Corbin Avenue, Suite 328, Tarzana, CA 91356, Tel. (213) 705-8085, TWX 910-494-5964
So. California Office, 15011 Parkway Loop, Suite F, Tustin, CA 92680, Tel. (714) 730-1077, TWX 910-595-1999
Northwest Office, 2444 Moorpark Avenue, Suite 314, San Jose, CA 95128, Tel. (408) 294-4210, TWX 910-338-0126

DOMESTIC REPRESENTATIVES

ALABAMA

Conley & Associates, Inc.
Huntsville
205-882-0316

ARIZONA

Compass Mktg. & Sales, Inc.
Phoenix

602-266-5400

ARKANSAS

See Texas

CALIFORNIA — NORTHERN

12 Inc.
Santa Clara
408-988-3400

CALIFORNIA — SOUTHERN
Centaur Corp.

Irvine

714-556-5420

COLORADO

Component Sales, Inc.
Denver

303-759-1666
CONNECTICUT

Kanan Associates
Yalesville
203-265-2404

DELAWARE
See Pennsylvania-Eastern

DISTRICT OF COLUMBIA
See Maryland

FLORIDA

Conley & Associates, Inc.
Oviedo

305-365-3283

Conley & Associates, Inc.

Boca Raton
305-395-6108

Conley & Associates, Inc.

Tampa

813-885-7658

UNITRODE CORPORATION « 5§ FORBES ROAD

LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

GEORGIA

Conley & Associates, Inc.

Doraville
404-447-6992

IDAHO
See Washington

ILLINOIS — NORTHERN

Oasis Sales Corp.
Elk Grove Village
312-640-1850

ILLINOIS — SOUTHERN
See Missouri

INDIANA

Shamrock Associates
Carmel

317-848-5265

IOWA

See Minnesota

KANSAS

Rush & West Associates
Olathe

913-764-2700
KENTUCKY

See Ohio

LOUISIANA
See Texas

MAINE
See Massachusetts

MARYLAND

New Era Sales, Inc.
Severna Park
301-544-4100

299

MASSACHUSETTS

Kanan Associates
Reading

617-944-8484

Byrne Associates, (DEC only)
Maynard

617-897-3131

MICHIGAN
Miltimore Sales, Inc.
Novi

313-349-0260

Miltimore Sales, Inc.
Grand Rapids
616-942-9721

MINNESOTA

Aldridge Associates
Eden Prairie
612-944-8433

MISSISSIPPI
See Alabama

MISSOURI

Rush & West Associates
Ballwin
314-394-7271

MONTANA
See Colorado

NEBRASKA
See Missouri

NEVADA — NORTHERN
See California — Northern

NEVADA — SOUTHERN
See Arizona

NEW HAMPSHIRE
See Massachusetts
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SALES OFFiCES

DOMESTIC REPRESENTATIVES (Continued)

NEW JERSEY — NORTHERN
TA.M,, Inc.

Fairfield

201-575-4390

NEW JERSEY — SOUTHERN
See Pennsylvania — Eastern

NEW MEXICO

Compass Mktg. & Sales, Inc.
Albuquerque
505-292-7377

NEW YORK — METROPOLITAN
AND LONG ISLAND

T.AM, Inc.
South Hauppauge
516-348-0800

NEW YORK — UPSTATE
Reagan/Compar Albany, Inc.
Albany

518-489-7408
Reagan/Compar Albany, Inc.

New Hartford
315-732-3775

Reagan/Compar Albany, Inc.
Fairport

716-271-2230
Reagan/Compar Albany, Inc.

Endwell
607-723-8743

Reagan/Compar Albany, Inc.
Endwell
607-754-8946

NORTH CAROLINA

Conley & Associates, Inc.
Raleigh
919-876-9862

NORTH DAKOTA
See Minnesota

OHIO

Baehr, Greenleaf &
Associates, Inc.
Dayton
513-439-0724

Baehr, Greenleaf &
Associates, Inc.
Cleveland
216-221-9030

Baehr, Greenleaf &
Associates, Inc.
Columbus
614-486-4046

OKLAHOMA
See Texas

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064

OREGON

Jas. J. Backer Company
Portland
503-297-8744

Jas. J. Backer Company
Salem

503-362-0717
PENNSYLVANIA — EASTERN

Omni Sales
Erdenheim
215-233-4600

PENNSYLVANIA — WESTERN
See Ohio

RHODE ISLAND
See Massachusetts

SOUTH CAROLINA
See North Carolina

SOUTH DAKOTA
See Minnesota

TENNESSEE
See Georgia

TEXAS

Sundance Sales, Inc.
Dallas
214-699-0451
Sundance Sales, Inc.
Austin

512-250-0284
512-250-0320

Sundance Sales, Inc.
Houston
713-499-9671

UTAH
Component Sales, Inc.

Salt Lake City
801-466-8623

VERMONT

See Massachusetts
VIRGINIA

See Maryland
WASHINGTON

Jas. J. Backer Company
Seattle

206-285-1300

WEST VIRGINIA

See Ohio

300

WISCONSIN

QOasis Sales Corp.
Brookfield
414-782-6660
WYOMING

See Colorado

CANADA
Kaytronics Limited
Quebec
514-367-0101
Kaytronics Limited

Concord, Ontario
416-669-2262

Kaytronics Limited
Surrey
604-581-7611

Kaytronics Limited
Kanata, Ontario
613-592-6606
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DOMESTIC DISTRIBUTORS

ALABAMA

Hall-Mark/Huntsville
205-837-8700

Hamilton/Avnet/Huntsville
205-837-7210
ARIZONA

Hamilton/Avnet/Tempe
602-275-5100

Wyle Distribution/Phoenix
602-249-6600
CALIFORNIA — NORTHERN

Arrow Electronics/Sunnyvale
408-745-6010

Capsco Sales/Sunnyvale
408-734-3020

Hamilton/Avnet/Sacramento
916-925-2216

Hamilton/Avnet/Sunnyvale
408-743-3355

Wyle Distribution/Santa Clara
408-727-2500

Zeus Components/Santa Clara
408-727-0714
CALIFORNIA — SOUTHERN

Arrow Electronics/Chatsworth
213-701-7500

Arrow Electronics/Newport Beach
714-851-8961

Arrow Electronics/San Diego
619-565-4800

Avnet Electronics/Costa Mesa
714-754-6111

Avnet Electronics/Woodland Hills
213-716-4854

Hamilton/Avnet/San Diego
714-571-7510

Hamilton Electro Sales/Costa Mesa
714-641-4100

Hamilton Electro Sales/Culver City
213-558-2121

Wyle Distribution/El Segundo
213-322-8100

Wyle Distribution/Irvine
714-641-1600

Wyle Distribution/San Diego
619-565-9171

Zeus Components/Anaheim
714-632-6880
COLORADO

Arrow Electronics/Aurora
303-696-1111

Hamilton/Avnet/Englewood
303-740-1000

Wyle Distribution/Thornton
303-457-9953

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

CONNECTICUT

Arrow Electronics/Wallingford
203-265-7741

Hamilton/Avnet/Danbury
203-797-2800
FLORIDA

Arrow Electronics/Ft. Lauderdale
305-776-7790

Arrow Electronics/Palm Bay
305-725-1480

Hall-Mark/Ft. Lauderdale
305-971-9280

Hall-Mark/Orlando
305-855-4020

Hamilton/Avnet/Ft. Lauderdale
305-971-2900
Hamilton/Avnet/St. Petersburg
813-576-3930

GEORGIA

Arrow Electronics/Norcross
404-447-7500

Hall-Mark/Norcross
404-447-8000

Hamilton/Avnet/Norcross
404-447-7500
ILLINOIS

Arrow Electronics/Schaumburg
312-893-9420

Hall-Mark/Bensenville
312-860-3800

Hamilton/Avnet/Bensenville
312-860-8523
INDIANA

Arrow Electronics/Indianapolis
317-243-9353

Hamilton/Avnet/Carmel
317-844-9333
KANSAS

Hall-Mark/Lenexa
913-888-4747

Hamilton/Avnet/Overland Park
913-888-8900
MARYLAND

Arrow Electronics/Baltimore
301-247-5200

Hall-Mark/Baltimore
301-796-9300

Hamilton/Avnet/Columbia
301-995-5000
301-995-3500

301

SALES OFFICES

MASSACHUSETTS

Arrow Electronics/Woburn
617-933-8130

Hamilton/Avnet/Woburn
617-935-9700

Lionex Corporation/Burlington
617-272-9400

Zeus Components/Burlington
617-273-0750
MICHIGAN

Arrow Electronics/Ann Arbor
313-971-8220

Hamilton/Avnet/Grand Rapids
616-243-8805
Hamilton/Avnet/Livonia
313-522-4700

MINNESOTA

Arrow Electronics/Edina
612-830-1800

Hall-Mark/Minneapolis
612-854-3223

Hamilton/Avnet/Minnitonka
612-932-0600
MISSOURI

Arrow Electronics/5St. Louis
314-567-6888

Hall-Mark/Earth City
314-291-5350

Hamilton/Avnet/Earth City
314-344-1200

NEW HAMPSHIRE

Arrow Electronics/Manchester
603-668-6968

NEW JERSEY — NORTHERN

Arrow Electronics/Fairfield
201-797-5800

Hamilton/Avnet/Fairfield
201-575-3390

Lionex Corporation/Fairfield
201-227-7960
NEW JERSEY — SOUTHERN

Arrow Electronics/Moorestown
215-928-1800

Hall-Mark/Cherry Hill
609-424-7300

Hamilton/Avnet/Cherry Hill
609-424-0110
NEW MEXICO

Arrow Electronics/Albuquerque
505-243-4566

Hamilton/Avnet/Albuquerque
505-765-1500
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SALES OFFICES

DOMESTIC DISTRIBUTORS (Continued)

NEW YORK

Arrow Electronics/Farmingdale
516-694-6800

Arrow Electronics/Hauppauge
516-231-1000

Arrow Electronics/Liverpool
315-652-1000

Arrow Electronics/Rochester
716-275-0300

Hamilton/Avnet/Melville
516-454-6060

Hamilton/Avnet/Rochester
716-475-9130

Hamilton/Avnet/Syracuse
315-437-2641

Lionex Corporation/Hauppauge
516-273-1660

Zeus Components/Port Chester
914-937-7400
NORTH CAROLINA

Arrow Electronics/Raleigh
919-876-3132

Arrow Electronics/Winston-Salem
919-725-8711

Hall-Mark/Raleigh
919-872-0712

Hamilton/Avnet/Raleigh
919-829-8030
OHIO

Arrow Electronics/Centerville
513-435-5563

Arrow Electronics/Solon
216-248-3990

Hall-Mark/Cleveland
216-473-2907

Hall-Mark/Westerville
614-891-4555

Hamilton/Avnet/Cleveland
216-831-3500

Hamilton/Avnet/Dayton
513-433-0610
OKLAHOMA
Hall-Mark/Tulsa
918-665-3200

OREGON

Hamilton/Avnet/Lake Oswego
503-635-6626

Wyle Distribution/Portland
503-640-6000
PENNSYLVANIA

Arrow Electronics/Monroeville
412-856-7000

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064

TEXAS

Arrow Electronics/Austin
512-835-4180

Arrow Electronics/Dallas
214-386-7500

Arrow Electronics/Houston
713-530-4700

Hall-Mark/Austin
512-258-8848

Hall-Mark/Dallas
214-343-5000

Hall-Mark/Houston
713-781-6100

Hamilton/Avnet/Austin
512-837-8911

Hamilton/Avnet/Houston
713-780-1771

Hamilton/Avnet/Irving
214-659-4111

Lenert Co., Inc./Houston
713-225-1465

Zeus Components/Dallas
214-783-7010

UTAH

Hamilton/Avnet/Salt Lake City

801-972-2800

Wyle Distribution/Salt Lake City

801-974-9953
WASHINGTON

Arrow Electronics, Inc./Bellevue

206-643-4800

Hamilton/Avnet/Bellevue
206-643-3950

Wyle Distribution/Bellevue
206-453-8300

WISCONSIN

Arrow Electronics/Oak Creek

414-764-6600

Hall-Mark/0Oak Creek
414-761-3000

Hamilton/Avnet/New Berlin

414-784-4510
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CANADA

Future Electronics/Downsview
416-663-5563

Future Electronics/Ottawa
613-820-8313

Future Electronics/Point Claire
514-694-7710

Future Electronics/Vancouver
604-438-5545

Hamilton/Avnet/Calgary
403-230-3586

Hamilton/Avnet/Montreal
514-331-6443

Hamilton/Avnet/Nepean
613-226-1700

Hamilton/Avnet/Toronto
416-677-7432
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UNITRODE SALES OFFICES

SALES OFFICES

Corporate International and Asian Regional Sales Office, 5 Forbes Road, Lexington, MA 02173 Tel. (617) 861-6540,

Telex 95-1064

Unitrode Electronics GmbH, Hauptstrasse 68, 8025 Unterhaching, West Germany Tel. 089/6190 04/05/06,

Telex 841-05-22-109

Unitrode (U.K.) Limited, 6 Cresswell Park, Blackheath, London SE3 9RD, United Kingdom Tel. 01-318-1431/4,

Telex 896270

Unitrode S.R.L., Via Dei Carracci, 5, 20149 Milano, Italy Tel. 431 831, 434 604, Telex 310085 UNITRD |
Unitrode-Ireland, Industrial Estate, Gort Road, Ennis Co., Clare, Ireland Tel. 353-65-23111, Telex 26871

INTERNATIONAL AGENTS — DISTRIBUTORS

AUSTRALIA

VSI Electronics (Australia) Pty. Ltd.
P.0. Box 578

Crows Nest N.S.W. 2056

Tel: 439-4655

TELEX: 22846

AUSTRIA

Dahms Elektronik
Gumpendorfer Strasse 16/22
A-1060 Vienna

Tel: (0222) 57-25-77

TELEX: 134583

Dahms Elektronik
Wienerstrasse, 287
1-8051 Graz

Tel: (0316) 64.0.30
TELEX: 031099

BELGIUM

J.P. Lemaire
Rampe Gauloise 1A
Bruxelles 1020

Tel: 478 48 47
TELEX: 846-24610

BRAZIL

Cosele Ltda.

Rua Da Consolacao, 867-Cj. 22
01301 Sao Paulo

Tel: 255-1733, 259-3719
TELEX: 30869, CSEL BR

PEOPLES REPUBLIC OF CHINA

Rikei Corporation

Hotel Minzu

Fu Xing Men Street

No. 51

Room 564

Beijing, P.R.O.C.

Tel: 66-8541

CABEL: Rikei Good Peking

DENMARK

Ditz Schweitzer A/S
Vallensbaekvej 41
DK-2600 Glostrup
Tel: 2-45 30 44
TELEX: 855-33257

EASTERN EUROPE

Dahms Elektronik
Wienerstrasse, 287
1-8051 Graz

Tel: (0316) 64.0.30
TELEX: 031099

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064

FINLAND

Turion Oy
Pyynikintie 5K
000710 Helsinki 71
Tel: 80-372144
TELEX: 124388

FRANCE

C.C.l.

Zone Industrielle

5, Rue Marcelin Berthelot

92164 Antony Cedex

Tel: (01) 666 21-82

TELEX: LORESOL 203 881F
203 141F

UniRep

Cedex A 109

94532 Rungis Principal
Tel: (1) 686-39.42
TELEX: 250801F

Spetelec

Tour Europa 111
94532 Rungis Cedex
Tel: (1) 686.56.65
TELEX: 842-250801

Spetelec

67, Rue Bataille
69008 Lyon

Tel: (7) 876 01 40

GERMANY

Unitrode Electronics GmbH
Hauptstrasse 68

8025 Unterhaching

Tel: 089/6190 04/05/06
TELEX: 841-05-22-109

EBV Elektronik GmbH
Oberweg 6

8025 Unterhaching
Tel: (089) 611051
TELEX: 524535

EBV Elektronik GmbH
Oststrasse 129

4000 Duesseldorf
Tel: 0211-84-84-6/7
TELEX: 08587267

EBV Elektronik GmbH
Schenckstrasse 99

6 Frankfurt/Main 90
Tel: 0611 785037
TELEX: 413590

EBV Elektronik GmbH
Kiebitzrain 18

3006 Burgwedel 1
Tel: 05139/5038
TELEX: 0923694
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EBV Elektronik GmbH
Alexanderstrasse 42
7000 Stuttgart 1

Tel: 0711/24 74 81
TELEX: 0722271

Protec GmbH
Franz-Liszt-Strasse 4
8012 Ottobrunn

Tel: (089) 60-30-06
TELEX: 05-29298

Metronik GmbH
Kapellenstrasse 9
8025 Unterhaching
Tel: 089-6114063
TELEX: 0529524

Metronik GmbH
Siemenstr. 4-6
6805 Heddesheim
Tel: 06203-4701
TELEX: 465035

Metronik GmbH
Vogelsgarten 1

8500 Nuremberg

Tel: 0911/46 80 66-67

Frehsdorf KG
Postfach 1244
Carl-Zeiss—Strasse 3
Tel: 04106-71058
TELEX: 0213693

HONG KONG

Karin Electronic

Supplies Co., Ltd.

Kai Sun Industrial Building
7/F, 166 Wai Yip Street
Kwun Tong, Kowloon

Tel: 3-455699

TELEX: 85322

INDIA

Sujata Sales and
Exports Ltd.

112 Bajaj Bhavan
11th Floor
Nariman Point
Bombay 400 021
Tel: 234658
TELEX: 011-3855

IRELAND

New England Technical Sales Ltd.
Stonehaven, Dublin Road
Malahide, Co. Dublin

Tel: (01) 450-635

TELEX: 31407
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SALES OFFICES

INTERNATIONAL AGENTS — DISTRIBUTORS

ISRAEL

S.T.G. International, Ltd.
10 Huberman Street
P.0. Box 1276

Tel-Aviv 61012

Tel: 03-248231

TELEX: 922-342229

ITALY

Unitrode S.R.L.

Via Dei Carracci, 5
20149 Milano

Tel. 431-831

Tel. 434-604

TELEX: 310085 UNITRD |

Microelit, S.R.L.

Via Paolo Uccello 8
20148 Milano

Tel. (02) 469 04 44
TELEX: 334-284 MICROIT

Microelit, S.R.L.

Via Nicola Marchese 10 Int. F1
00100 Roma

Tel. (06) 898243

TELEX: 616104

JAPAN

Hamilton/Avnet Electronics Japan Ltd.

Yu & You Building

1-5-7 Horidome-Cho, Nihonbashi
Chuo-Ku, Tokyo 103

Tel: 03-662-9911

TELEX: 252-3774 HAELTK J

Hamilton/Avnet Electronics Japan Ltd.

Ana Building

1-10-10 Nishi-Honcho, Nishi-Ku
Osaka 550

Tel: 06-533-5855

High Technology International, Inc.
No. 2 Hozan Building 31-15
1-Chome Yoyogi

Shibuya-Ku

Tokyo 151

Tel: 03 379-7621

TELEX: 232 2784 Hitec J

Rikei Corporation

Shinjuku Nomura Bldg.

1-26-2 Nishi-Shinjuku

Shinjuku-Ku

Tokyo 160

Tel: Tokyo (03) 345-1411

TELEX: J24208, J23772

Cable Address: “RIKEI-
GOOD"” Tokyo

KOREA R.O.K.

Duksung Trading Co.

P.0. Box 31 Nam-Seoul,

Room 301 Jinwon Bldg.
507-30 Sinrim 4-Dong.
Gwanak-Ku

Tel: 854-5047

TELEX: K23459 Duksung Seoul

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064

NETHERLANDS

Koning en Hartman
Elektrotechniek B.V.
2544 En The Hague
30 Koperwerf

Tel: 70-210101
TELEX: 31528

NEW ZEALAND

Professional Electronics
22 A Milford Road
Auckland

Tel: 493-029, 499-048
TELEX: NZ21084

NORWAY

Neco A/S

8(|) Box 81, Kaldbakken
Tel: (02) 25-93-10
TELEX: 856-19247

SINGAPORE

Dynamar International Ltd.
Suite 05-11

12, Lorong Bakar Batu
Kolam Ayer Industrial Estate
Singapore 1334

Tel: 7476188

TELEX: RS26283 Dynama

SOUTH AFRICA

Electrolink (Pty) Ltd.
Fleetway House

Martin Hammerschlag Way
Foreshore, Capetown

Tel: 215350

TELEX: 57-27320

SPAIN

Sisteco S.A.
Corcega, 167
Barcelona - 36
Tel: 321-7347
TELEX: 51990

SWEDEN

AB Betoma

Box 3005

S-171 03 Solna
Tel: 08 820280
TELEX: 854-19389

SWITZERLAND

Elkom AG
Schiebenweidstrasse 22
CH-5624 Buenzen
Tel:57-362191

TELEX: 57302

TAIWAN
Dynamar International Ltd.

3rd Fl., No. 43, Yih Chiang St.

Taipei, R.0.C
Tel: 235-1139
TELEX: 26283

304

UNITED KINGDOM

Unitrode (U.K.) Limited

6 Cresswell Park

Blackheath London SE3 9RD
Tel: 01-318-1431/4

TELEX: 896270

The House of Power
Electron House

Cray Avenue, St. Mary Cray
Orpington, Kent BR5 3QJ
Tel: 0689 71531/7

TELEX: 896141

Candy Electronic Components
Old Mill Lane

Aylesford

Maidstone, Kent ME20 TDT
Tel: 0622-70774/5

TELEX: 965998

Thame Components Ltd.
Thame Park Road
Thame, Oxon 0X9 3XD
Tel: 084-421-4561
TELEX: 837917

Nortronic Associates, Ltd.

Gateway, Crewe Gates Industrial Estate
Crewe CW1 1YY

Tel: 0270 586161

TELEX: 36509
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