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UNITRODE CORPORATION
MISSION STATEMENT

Our Mission is to be a recognized leader in providing innovative solutions to the high
performance needs of users of electronic components and subsystems.

We will excel at understanding and satisfying, in a timely manner, the high value-added
needs of our customers. We will deliver quality products of superior performance that
are fit for their intended use. They will be supplied on time and at a fair price. By
matching our capabilities and customers’ needs, we will best achieve our profit-growth
objective.

We recognize that loyal, productive employees are our most important resource. There-
fore, we will provide a safe, clean working environment and foster open communications,
mutual respect and trust at all levels. We will encourage participation of all employees
and recognize and reward their efforts in meeting our goals and our customers’ expec-
tations. We will provide equal opportunity in employment and promote employee
development and advancement.

Successful innovation and the willingness to take risks are key to achieving individual
and company growth.

Our relationships with customers, suppliers, stockholders, community and government
will be characterized by mutual understanding and trust. We are committed to
conducting our business in an ethical and responsible manner.
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ABOUT THE DATABOOK ...

This Databook contains complete data and applica-
tions information about Unitrode’s broad line of
~ discrete semiconductors for industrial and military
applications. It includes the new ultra-fast HV
Plus™ rectifier and the unique new electrically and
mechanically superior UNIBOND™ diode.

For more information about these products or any -
other Unitrode components, please call or write.
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
GENERAL PURPOSE SWITCHING DIODE
DIODE 521 | 1N4305 200mA,; 75V; DO-35
5.5 1N251, J 75mA; 40V; DO-7 521 | 1N4444 200mA; 70V; DO-35
5-6 1N456 90mA; 25V 520 | 1N4446 200mA; 75V; DO-35
* 1N456A 75mA; 60V 520 | 1N4447 200mA; 75V; DO-35
56 1N457, J 55mA; 125V; DO-7 520 | 1N4448 200mA; 75V; DO-35
* 1N457A 40mA; 175V 520 | 1N4449 200mA; 75V; DO-35
5.6 1N458, J 55mA; 150V; DO-7 5-24 | 1N4450 200mA; 40V; DO-35
* 1N458A 100mA; 150V 5-24 | 1N4451 200mA; 40V; DO-35
56 1N459, J 40mA; 200V; DO-7 525 | 1N4452 400mA; 40V; DO-35
* 1N459A 100mA; 200V 524 | 1N4453 200mA; 30V; DO-35
* 1N483 100mA; 70V 5.15 | 1N4454, J, JTX, JTXV 200mA; 75V; DO-35
* 1N483A 100mA; 70V 515 | 1N4454-1,J, JTX, JTXV | 200mA; 75V; DO-35
5-7 1N483B, J, JTX 200mA; 80V; DO-7 ZENER
* 1N483C 100mA; 70V 47 1N4461-1N4496, J, 1.5W; 5%
* 1N485 100mA; 180V JTX, JTXV
5.7 1N485B, J, JTX 200mA; 200V; DO-7 SWITCHING DIODE
SWITCHING DIODE 526 | 1N4500, J, JTX 300mA; 80V; DO-35
5-9 1N643, J 40mA; 200V; DO-7 5-13 | 1N4531, J, JTX, JTXV 125mA; 100V; DO-34
RECTIFIER 5-15 | 1N4532, J, JTX, JTXV 125mA; 75V; DO-34
511 | 1N645J, JTX 400mA; 270V 5-22 | 1N4534, J, JTX, JTXV 150mA; 75V; DO-34
5-11 | 1N645-1J, JTX, JTXV 400mA; 270V 525 | 1N4607 400mA,; 85V; DO-35
511 | 1N647,J, JTX 400mA,; 480V 525 | 1N4608 500mA; 85V; DO-35
511 | 1N647-1,J, JTX, JTXV | 400mA; 480V 5.28 | 1N4727 75mA; 30V; DO-35
SWITCHING DIODE ZENER
5.9 1N662, J 40mA; 100V; DO-7 4-27 | 1N4883-1N4884 3.0W; 5%
59 1N663, J 60mA; 100V; DO-7 SWITCHING DIODE
513 | IN914,J, JTX 75mA; 100V 5.16 | 1N4938,J, JTX 150mA; 200V; DO-35
* 1IN914-1, A, B 75mA; 100V RECTIFIER
Te | N6 B 75mé; 100V 215 | 1N4942,, JTX, JTXV | 1.0A; 200V
5-15 | 1N3064J, JTX 75mA; 75V; DO-7 iy oA
516 | 1N3070, J, JTX 150mA; 200V; DO-7 215 | 1N4944,J, JTX, JTXV | 1.0A; 400V
- » i ) DY 215 | 1N4946, J, JTX, JTXV 1.0A; 600V
GENERAL PURPOSE ZENER
DIODE .
517 | 1N3595, J, JTX, JTXV 150mA; 150V; DO-7 49 lbﬁ?))(szﬁ Tl)r(w\?s)es, J, 5.0W; 5%
SWITCHING DIODE 4-27 | 1N5063-1N5117 3.0W; 5%
5-18 1IN3600, J, JTX, JTXV 200mA; 75V; DO-7 4-31 1N5118-1N5134 5.0W: 5%
RECTIFIER RECTIFIER
211 | 1IN3611, J, JTX 1.0A; 200V 2-17 | 1N5186, J, JTX 3.0A; 100V
211 | IN3612,J,JTX 1.0A; 400V 2-17 | 1N5187, J, JTX 3.0A; 200V
2-11 1N3613, J, JTX 1.0A; 600V 217 1N5188, J, JTX 3.0A; 400V
2-11 1N3614, J, JTX 1.0A; 800V 217 1N5190, J, JTX 3.0A; 600V
ZENER 2-19 | 1N5415, J, JTX, JTXV 3.0A; 50V
4-27 | 1N4096-1N4098 3.0W; 5% 2-19 | 1N5416, J, JTX, JTXV 3.0A; 100V
SWITCHING DIODE 2-19 1N5417, J, JTX, JTXV 3.0A; 200V
513 | 1N4148, J, JTX, JTXV 200mA; 100V; DO-35 219 | IN5418, J, JTX, JTXV 3.0A; 400V
5.13 | 1N4148-1J,JTX, JTXV | 150mA; 100V; DO-35 219 | IN5419, J, JTX, JTXV 3.0A; 500V
520 1N4149 200mA; 75V; DO-35 2-19 1N5420, J, JTX, JTXV 3.0A; 600V
518 | 1N4150, J, JTX, JTXV 200mA; 75V; DO-35 RECTIFIER
5-18 | 1N4150-1J, JTX,JTXV | 200mA; 75V; DO-35 2-21 | 1N5550, J, JTX, JTXV 5.0A; 200V
520 | 1N4151 200mA; 75V; DO-35 2-21 | 1N5551, J, JTX, JTXV 5.0A; 400V
521 | 1N4152 200mA; 40V; DO-35 2-21 | 1N5552, J, JTX, JTXV 5.0A; 600V
522 | 1N4153, J, JTX, JTXV 150mA; 75V; DO-35 2-21 | 1N5553, J, JTX, JTXV 5.0A; 800V
* 1N4153-1J, JTX, JTXV 150mA; 75V; DO-35 RECTIFIER MODULE
5-20 1N4154 200maA,; 35V; DO-35 3-43 1N5597, J 10kV
RECTIFIER 343 | 1N5600,J 5.0kV
2-13 | 1N4245, J, JTX, JTXV 1.0A; 200V 3-43 | 1N5603, J 5.0kV
2-13 1N4246, J, JTX, JTXV 1.0A; 400V : TRANSIENT VOLTAGE
2-13 1N4247, J, JTX, JTXV® 1.0A; 600V SUPPRESSOR
2-13 1N4248, J, JTX, JTXV 1.0A; 800V 4-11 1N5610, J, JTX, JTXV 33V
2-13 | 1N4249, J, JTX, JTXV 1.0A; 1000V 4-11 | IN5611, J, JTX, JTXV 43.7V
4-11 | IN5612, J, JTX, JTXV 54V
4-11 | 1N5613, J, JTX, JTXV 191V

* Contact Unitrode
t For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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580 PLEASANT STREET » WATERTOWN, MA 02172

TEL. (617) 926-0404 « FAX (617) 924-1235 1-3 PRINTED INUSA.
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‘ RECTIFIER SCHOTTKY RECTIFIER
223 | 1N5614, J, JTX, JTXV 1.0A; 200V 245 | 1N6492, JTX, JTXV 4A, 45V, TO-39
2-25 | IN5615, J, JTX, JTXV 1.0A; 200V - HV PLUS RECTIFIER
2-23 1N5616, J, JTX, JTXV 1.0A; 400V 2.47 1N6620 2.0A; 200V; 30nS
2-25 1N5617, J, JTX, JTXV 1.0A; 400V 2.47 1N6621 2.0A; 400V: 30nS .
2-23 1N5618, J, JTX, JTXV 1.0A; 600V 2.47 1N6622 2.0A; 600V; 30nS
2-25 | 1N5619, J, JTX, JTXV 1.0A; 600V 2-47 | 1N6623 1.5A; 800V; 50nS
2-23 1N5620, J, JTX, JTXV 1.0A; 800V 2-47 1N6624 1.5A; 900V; 50nS
2-23 1IN5622, J, JTX, JTXV 1.0A; 1000V 2.47 1N6625 1.5A; 1000V; 60nS
i PIN DIODE 253 | 1N6626 4.0A; 200V; 30nS
6-10 1IN5767 General Purpose, PIN 2-53 1N6627 4.0A; 400V; 30nS
RECTIFIER 2-53 1N6628 4.0A; 600V; 30nS
2.27 1N5802 2.5A; 50V 2-53 1N6629 3.0A; 800V; 50nS
231 | 1N5802, J, JTX, JTXV 2.5A; 50V 253 | 1N6630 3.0A; 900V; 50nS
2.27 1N5803 2.5A; 75V 2-53 1N6631 2.5A; 1000V; 60nS
227 | 1IN5804 2.5A; 100V SWITCHING DIODES
231 | 1IN5804, J, JTX, JTXV 2.5A; 100V 529 | 1N6638, U, JTX, JTXV | 300mA; 150V
2-27 | 1N5805 2.5A; 125V 529 | 1N6642, U, JTX, JTXV | 300mA; 100V
227 | 1N5806 2.5A; 150V 529 | 1N6643,U, JTX, JTXV | 300mA; 75V
2:31 | 1N5806, J, JTX, JTXV 2.5A; 150V SCR
2-27 | IN5807 6.0A; 50V 95 2N1870A, J 1.25A@100°C 30V; TO-9
2:31 | IN5807, J, JTX, JTXV 6.0A; 50V 9-5 2N1871A,J 1.25A@100°C 60V; TO-9
227 | 1IN5808 6.0A; 75V 9-5 2N1872A, J 1.25A@100°C 100V; TO-9
2-27 | 1N5809 6.0A; 100V 9-5 2N1873A 1.25A@100°C 150V; TO-9
231 | 1NS809, J, JTX, JTXV 6.0A; 100V 95 2N1874A, J 1.25A@100°C 200V; TO-9
3 | e o iy
S * 2N2150 NPN; 2.0A; 80V; TO-59
2:31 | IN5811,J, JTX, JTXV 6.0A; 150V 87 ON2151. J. JTX NPN. 2.0A. 80V: TO-59
2-27 | 1N5812 20.0A; 50V; DO-4 e scr
557 | insars TV B0 oA oV Doe 99 | 2N2323 1.6A@85°C 50V; T0-39
227 | IN5814 20.0A; 100V; DO-4 9-9 2stJaT§(3'sstT'xv 1.6A@85°C 50V; T0-39
238 | INGe1z s aTTY | 200K 1004 DO 05 | 2en2in sy 1 6A@8S+C 50V T0 33
227 | 1N5816 20.0A; 150V; DO-4 SJTX, SJTXV
2-34 | 1N5816, J, JTX, JTXV | 20.0A; 150V; DO-4 9-9 2N52J3+§(4:SSJJTXV 1.6A@85°C 100V; T0-39
PIN DIODE ; o .
610 | 1N5957 Low Distortion, AGC Diode | 29 | 2NZ3244 S 1.6A@85°C 100V; T0-39
ZENER 99 2N2325 1.6A@85°C 150V; TO-39
4-9 1N5968, J, JTX, JTXV 5.0W; 5% 99 2N2325A 1.6A@85°C 150V; TO-39
4.9 1N5969, J, JTX, JTXV 5.0W; 5% 99 2N2326, SJ 1.6A@85°C 200V; TO-39
SCHOTTKY RECTIFIER SJTX, SJTXV :
236 | 1IN6097 50A; 30V; DO-5 99 2N2326A, SJ, 1.6A@85°C 200V; TO-39
2-36 | 1N6098 50A; 40V; DO-5 SJTX, SJTXV
BIDIRECTIONAL TVS 99 2N2327 1.6A@85°C 250V; T0-39
413 1N6102A-1N6125A 4000W 99 2N2327A 1.6A@85°C 250V; TO-39
RECTIFIER 9.9 2N2328, SJ, 1.6A@85°C 300V; TO-39
SJTX, SJTXV
2-38 | 1N6304, J, JTX, JTXV 70A; 50V; DO-5 . , R .
238 | 1N6305, J,JTX JTXV | 70A: 100V; DO-5 99 | 2NZ3ZBA S 1.6A@85°C 300V; T0-39
2-38 | 1N6306, J, JTX, JTXV 70A; 150V; DO-5 99 IN329. SJ 1.6A@85°C 400V: TO-39
SCHOTTKY RECTIFIER SJTX, SJTXV
2-41 | 1N6391, J, JTX, JTXV 25A; 45V; DO-4 '
243 | IN6392,J, JTX, JTXV | 6OA; 45V; DO-5 811 | 2N2880,J, ST, JTXV | NPN;SA; BOV: T0.59
TRANSIENT VOLTAGE R P E
SUPPRESSOR : SCR
416 | ING46L J JTX. JTXV 5.0V 912 | 2N3027, J, JTX 500mA@100°C 30V; TO-18
Bridrtey . - 3028, J, JTX 500mA@100°C 60V; TO-18
416 | IN6462, J. JTX. JTXV | 6.0V 912 ) 2N3028, J, : |
416 | 1Neae3 3 ITX JTXV 2.0V 9-12 | 2N3029, J, JTX 500mA@100°C 100V; TO-18
,J, JTX, o .
416 | INesea 3 ITX JTXV 15.0v 912 | 2N3030, J, JTX 500mA@100°C 30V; TO-18
it 912 | 2N3031,J, JTX 500mA@100°C 60V; TO-18
416 | INGAGS, J, JTX, JTXV | 24.0V 912 | 2N3032, J, JTX 500mA@100°C 100V; TO-18
4-16 | 1N6466, J, JTX, JTXV 30.5V -1 o mA@ 1Y
4-16 | 1N6467, J, JTX, JTXV 40.3V
4-16 | 1N6468, J, JTX, JTXV 51.6V
* Contact Unitrode
1 For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 1-4 PRINTED INU S.A.
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POWER TRANSISTOR FULL WAVE BRIDGE
815 | 2N3418,J, JTX, JTXV NPN; 3.0A; 60V; TO-5 318 | 67642 1 ph; .15A; 4200V
815 | 2N3419, J, JTX, JTXV NPN; 3.0A; 80V; TO-5 318 | 67648 1 ph; .135A; 4800V
815 | 2N3420, J, JTX, JTXV NPN; 3.0A; 60V; TO-5 318 | 67650 1 ph; .125A; 5000V
815 | 2N3421, J, JTX, JTXV NPN; 3.0A; 80V; TO-5 321 | 6781 3 ph; 25A; 100V
811 | 2N3749, J, JTX, JTXV NPN; 5.0A; 80V; TO-111 321 | 6782 3 ph; 25A; 200V
819 | 2N3996, J, JTX, JTXV NPN; 5.0A; 80V; TO-111 321 | 6783 3 ph; 25A; 300V
819 | 2N3997, J, JTX, JTXV NPN; 5.0A; 80V; TO-111 321 | 6784 3 ph; 25A; 400V
819 | 2N3998, J, JTX, JTXV NPN; 5.0A; 80V; TO-59 321 | 6785 3 ph; 25A; 500V
819 | 2N3999, J, JTX, JTXV NPN; 5.0A; 80V; TO-59 321 | 6786 3 ph; 25A; 600V
823 | 2N4150, J, JTX, JTXV NPN; 10.0A; 70V; TO-5 324 | 6791 1 ph; 25A; 100V
827 | 2N5660, J, JTX, JTXV NPN; 3A; 200V; TO-66 324 | 6792 1 ph; 25A; 200V
827 | 2N5661, J, JTX, JTXV NPN; 3A; 300V; TO-66 324 | 6793 1 ph; 25A; 300V
827 | 2N5662, J, JTX, JTXV NPN; 3A; 200V; TO-5 324 | 679-4 1 ph; 25A; 400V
827 | 2N5663, J, JTX, JTXV NPN; 3A; 300V; TO-5 324 | 6795 1 ph; 25A; 500V
832 | 2N5664, J, JTX, JTXV NPN; 5A; 200V; TO-66 324 | 6796 1 ph; 25A; 600V
832 | 2N5665, J, JTX, JTXV NPN; 5A; 300V; TO-66 324 | 6801 1 ph; 10A; 100V
832 | 2N5666, J, JTX, JTXV NPN; 5A; 200V; TO-5 324 | 680-2 1 ph; 10A; 200V
832 | 2N5667, J, JTX, JTXV NPN; 5A; 300V; TO-5 324 | 680-3 1 ph; 10A; 300V
SCR 324 | 6804 1 ph; 10A; 400V
9-18 | 2N5724 1.6A@85°C 60V; TO-39 324 | 6805 1 ph; 10A; 500V
9-18 | 2N5725 1.6A@85°C 100V; TO-39 3-24 | 680-6 1 ph; 10A; 600V
9-18 | 2N5726 1.6A@85°C 200V; T0-39 DOUBLER OR
918 | 2N5727 1.6A@85°C 300V; TO-39 CENTER-TAP
9-18 2N5728 1.6A@85°C 400V; TO-39 3-27 681-1 15A; 100V
PUT 327 | 681-2 15A; 200V
922 | 2N6119 400mW@25°C 40V; TO-18 | 3-27 | 681-3 15A; 300V
922 | 2N6120 400mW@25°C 40V; TO-18 327 | 6814 15A; 400V
926 | 2N6137 300mW@25°C 40V; TO-18 3-27 | 6815 15A; 500V
POWER DARLINGTON 327 | 6816 15A; 600V
837 | 2N6350, J, JTX, JTXV NPN; 10.0A; 80V; TO-33 FULL WAVE BRIDGE
8-37 | 2N6351, J, JTX, JTXV NPN; 10.0A; 150V; TO-33 321 | 6821 3 ph; 20A;100V
8-37 | 2N6352, J, JTX, JTXV NPN; 10.0A; 80V; TO-66 321 | 682-2 3 ph; 20A; 200V .
837 | 2N6353, J, JTX, JTXV NPN; 10.0A; 150V; TO-66 g%i ggg-i g p:; ggﬁ; iggg
- - ph; N
312 | 4691 1 JTX FULL WAVE BRIDGE 321 | 6825 3 ph: 20A: 500V
- 1 ph; 10A; 200V 321 | 6826 3 ph: 20A; 600V
312 | 469-2, J, JTX 1 ph; 10A; 400V 321 | cass 1 ph: 20A. 100V
312 | 4693, J, JTX 1 ph; 10A; 600V 324 | 832 1 ph: 508, 200V
314 | 4831, JTX 3 ph; 25.0A; 200V 324 | 833 1 ph: 0A. 300V
314 | 483-2, JTX 3 ph; 25.0A; 400V 391 | eg3a 1 ph: 0%, 400V
314 | 483-3, JTX 3 ph; 25.0A; 600V 394 | esss 1 "h: 208 500V
316 | 6731 1 ph; 1.5A; 100V . - ph; 29/
P 324 | 683-6 1 ph; 20A; 600V
316 | 673-2 1 ph; 1.5A; 200V ;
[ 324 | 684-1 1 ph; 10A; 100V
316 | 673-3 1 ph; 1.5A; 300V [
316 | 6734 1 ph: 1.5A. 400V 324 | 684-2 1 ph; 10A; 200V
T EAl . 84-3 1 ph; 10A; 300V
316 | 6735 1 ph: 1.5A; 500V g gi 684 3 L o ooy
316 | 6736 1 ph: 1.5A; 600V - 684- ph; 10A;
318 | 6737 1 ph; 0.6A: 1200V 3-24 | 6845 1 ph; 10A; 500V
TOEA 324 | 684-6 1 ph; 10A; 600V
318 | 673-7.5 1 ph; 0.5A; 1800V
318 | 6738 1 ph; 0.4A; 2400V RECTIFIER MODULE
318 | 67385 1 ph; 0.3A; 3000V 329 | 688-10 10kV
318 | 6739 1 ph; 0.2A; 3600V 3-29 | 68812 12kv
3-18 | 673-10 1 ph; .18A; 4200V 3-29 | 688-15 15kv
318 | 673-11 1 ph; .16A; 4800V 3-29 | 68818 18kv
318 | 67312 1 ph; .16A; 5000V 3-29 | 688-20 20kV
316 | 676-1 1 ph; 1.0A; 100V 329 | 688-25 25kV
316 | 676-2 1 ph; 1.0A; 200V DOUBLER OR
316 | 676-3 1 ph; 1.0A; 300V CENTER-TAP
316 | 676-4 1 ph; 1.0A; 400V 327 | 6891 15A; 100V
316 | 6765 1 ph; 1.0A; 500V 327 | 689-2 15A; 200V
316 | 6766 1 ph; 1.0A; 600V 327 | 689-3 15A; 300V
318 | 676-12 1 ph; 0.4A; 1200V 327 | 689-4 15A; 400V
318 | 67618 1 ph; .35A; 1800V 327 | 6895 15A; 500V
318 | 67624 1 ph; .325A; 2400V 327 | 689-6 15A; 600V
318 | 676-30 1 ph; .25A; 3000V
318 | 67636 1 ph; .175A; 3600V

* Contact Unitrode
1 For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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FULL WAVE BRIDGE SCR
321 | 695-1 3 ph; 15A; 100V 9-30 | AA108 0.5A@100°C 100V; TO-18
321 | 6952 3 ph; 15A; 200V 9-30 | AA109 0.5A@100°C 200V; TO-18
321 | 6953 - 3 ph; 15A; 300V 9-30 | AA110 0.5A@100°C 300V; TO-18
321 | 695-4 3 ph; 15A; 400V 9-30 | AAlll 0.5A@100°C 400V; TO-18
321 | 6955 3 ph; 15A; 500V 9-30 . | AAll4 0.5A@100°C 60V; TO-18
321 | 6956 3 ph; 15A; 600V 9-30 | AA115 0.5A@100°C 100V; TO-18
321 | 696-1 3 ph; 15A; 100V 9:30 | AA116 0.5A@100°C 200V; TO-18
321 | 696-2 3 ph; 15A; 200V 9-30 | AA117 0.5A@100°C 300V; TO-18
321 | 6963 3 ph; 15A; 300V 9-30 | AA118 0.5A@100°C 400V; TO-18
3-21 | 696-4 3 ph; 15A; 400V 9-33 | AD100. 1.6A@85°C 60V; TO-39
3-21 | 6965 3 ph; 15A; 500V 9-33 | ADI101 1.6A@85°C 100V; TO-39
321 | 6966 3 ph; 15A; 600V 9-33 | AD102 1.6A@85°C 200V; TO-39
3-31 | 697-1 1 ph; 2.5A; 100V 9-33 | AD103 1.6A@85°C 300V; T0-39
3-31 | 697-2 1 ph; 2.5A; 200V 9-33 | AD104 1.6A@85°C 400V; T0-39
331 | 697-3 1 ph; 2.5A; 300V 9-33 | AD107 1.6A@85°C 60V; TO-39
3-31 | 697-4 1 ph; 2.5A; 400V 9-33 | AD108 1.6A@85°C 100V; TO-39
331 | 6975 1 ph; 2.5A; 500V 9-33 | AD109 1.6A@85°C 200V; TO-39
331 | 6976 1 ph; 2.5A; 600V 933 | AD110 1.6A@85°C 300V; TO-39
331 | 6981 1 ph; 2.25A; 100V 9-33 | AD111 1.6A@85°C 400V; TO-39
3-31 | 698-2 1 ph; 2.25A; 200V 9-33 | AD114 1.6A@85°C 60V; TO-39
331 | 6983 1 ph; 2.25A; 300V 9-33° | AD115 1.6A@85°C 100V; TO-39
3-31 | 698-4 1 ph; 2.25A; 400V 9-33 | AD116 1.6A@85°C 200V; TO-39
3-31 | 6985 | 1 ph; 2.25A; 500V 9-33 | AD117 1.6A@85°C 300V; TO-39
3-31 | 698-6 1 ph; 2.25A; 600V 9-33 | AD118 1.6A@85°C 400V; TO-39
3-33 700-1 3 ph; 2.5A; 100V DIODE
3-33 | 700-2 3 ph; 2.5A; 200V * BA127D 200mA; 100V; DO-35
3-33 | 7003 3 ph; 2.5A; 300V * BA129 225mA; 200V; DO-35
3-33 | 700-4 3 ph; 2.5A; 400V * BA130 75mA; 35V; DO-35
3-33 | 700-5 3 ph; 2.5A; 500V * BA155 100mA; 150V; DO-35
333 | 700-6 3 ph; 2.5A; 600V * BA166 50mA; 20V; DO-35
3-33 | 701-1 ° 3 ph; 2.25A; 100V * BA167W 50mA, 25V; DO-35
3-33 | 701-2 3 ph; 2.25A; 200V * BA180 50mA; 10V; DO-35
3-33 | 701-3 3 ph; 2.25A; 300V * BA181 50mA; 20V; DO-35
3-33 701-4 3 ph; 2.25A; 400V * BA209 225mA; 100V; DO-35
3-33 | 7015 3 ph; 2.25A; 500V * BA219 100mA; 100V; DO-35
3-33 701-6 3 ph; 2.25A; 600V * BA220 200mA; 10V; DO-35
3-35 | 800-1 3 ph; 40A; 50V * BA221 200mA; 30V; DO-35
3-35 | 800-2 3 ph; 40A; 100V * BA317 100mA; 30V; DO-35
3-35 | 800-3 3 ph; 40A; 125V * BAV10 300mA; 60V; DO-35
3-35 | 800-4 3 ph; 40A; 150V * BAV18 250mA; 60V; DO-35
3-35 | 801-1 3 ph; 20A; 50V * BAV19 " 250mA; 120V; DO-35
335 | 801-2 3 ph; 20A; 100V * BAV20 250mA; 180V; DO-35
3-35 | 801-3 3 ph; 20A; 125V * BAV21 250mA; 250V; DO-35
3-35 | 801-4 3 ph; 20A; 150V 532 | BAW24 600mA; 50V; DO-35
3-38 | 802-1 1 ph; 35A; 50V 532 | BAW25 600mA; 50V; DO-35
3-38 | 802-2 1 ph; 35A; 100V 532 | BAW26 600mA; 75V; DO-35
3-38 | 8023 1 ph; 35A; 125V 532 | BAW27 600mA; 75V; DO-35
3-38 | 802-4 1 ph; 35A; 150V * BAW62 100mA; 75V; DO-35
3-38 | 803-1 1 ph; 20A; 50V 5-32 | BAW75 300mA; 35V; DO-35
3-38 | 803-2 1 ph; 20A; 100V 5.32 | BAW76 300mA; 75V; DO-35
3-38 | 803-3 1 ph; 20A; 125V 5-33 | BAX12 400mA; 90V; DO-35
3-38 | 803-4 1 ph; 20A; 150V * BAX13 75mA; 50V; DO-35
DOUBLER OR * BAX16 200mA; 150V; DO-35
CENTER-TAP * BAX17 200mA; 200V; DO-35
341 | 804-1 20A; 50V * BAX81 350mA; 90V; DO-35
341 | 804-2 20A; 100V * BAX84 75mA; 50V; DO-35
341 | 8043 20A; 125V * BAX92 75mA; 50V; DO-35
341 | 804-4 20A; 150V * BAY18 250mA; 60V; DO-35
SCR * BAY19 250mA; 120V; DO-35
930 | AA100 0.5A@100°C 60V; TO-18 * BAY20 250mA; 180V; DO-35
930 | AA101 0.5A@100°C 100V; TO-18 * BAY21 250mA; 350V; DO-35
930 | AA102 0.5A@100°C 200V; TO-18 * BAY31 15V; DO-35
930 | AA103 0.5A@100°C 300V; TO-18 y BAY36 100mA; 30V; DO-35
9-30 | AA104 0.5A@100°C 400V; TO-18 5-33 | BAY4l 225mA; 40V; DO-35
9-30 | AA107 0.5A@100°C 60V; TO-18 5-33 | BAY42 225mA; 60V; DO-35
533 | BAY43 225mA; 80V; DO-35

* Contact Unitrode
1 For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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* BAY44 250mA; 50V; DO-35 943 | GA300-GA300A 60V; TO-18
* BAY45 250mA; 150V; DO-35 943 | GA301-GA301A 100V; TO-18
- BAY46 250mA; 300V; DO-35 940 | GB200-GB200A 60V; TO-59
533 | BAY60 115mA; 25V; DO-35 9-40 | GB201-GB201A 100V; TO-59
- BAY71 75mA; 70V; DO-35 943 | GB300-GB300A 60V; T0-59
* BAY72 225mA; 125V; DO-35 943 | GB301-GB301A 100V; TO-59
* BAY73 225mA; 125V; DO-35 946 | 1D100 0.5A@100°C 30V; TO-18
* BAY80 250mA; 150V; DO-35 946 | ID101 0.5A@100°C 60V; TO-18-
DIODE 946 | ID102 0.5A@100°C 100V; TO-18
* BY401 500mA; 50V; DO-7 9-46 | ID103 0.5A@100°C 150V; TO-18
* BY402 500mA; 100V; DO-7 9.46 | ID104 0.5A@100°C 200V; TO-18
® BY403 500mA; 200V; DO-7 9-46 ID105 0.5A@100°C 300V; TO-18
| ki se |38 | B oxguns oo s
« | Byseoss <Y RECTIFIER 949 | ID201 1.6A@70°C 100V; T0-39
. BYS75.20 75A. 20V. D05 949 | ID202 LEA@70°C 150V; T0-39
. BYS75-30 75A; 30V: DO-5 | s 1.6A@70°C 200V; TO-39
. ey - 1.6A@70°C 300V; T0-39
BYS75-45 75A; 45V, DO-5 949 | 1D301 1.6A@70°C 400V TO-30
* BYV19-35 12A; 35V: TO-220AC - 6A@ i TO-
* BYV19-40 12A; 40V; TO-220AC POWER HYBRID
* BYV19-45 12A; 45V; TO-220AC 7-4 PIC600 5.0A; 60V (Pos.); TO-66
® BYV23-35y 75A; 35V; DO-5 74 PIC601 5.0A; 80V (Pos.); TO-66
® BYV23-45, 75A; 45V; DO-5 7-4 PIC602 5.0A; 100V (Pos.), TO-66
RECTIFIER 74 | PICs10 5.0A; 60V (Neg.); TO-66
2.87 | BYV27-50 (UES1101) 2.5A; 50V ;:2 mggg g'gﬁz fgg\}':ﬁg)v ,T%G_gs
287 | BYV27-100(UES1102) | 2.5A; 100V OA; ] 8.);
: 78 | PIC625 15.0A; 60V (Pos.); TO-66
| BwapadUESIIOs) | 258 150V 7.8 | PIC626 15.0A: 80V (Pos.). TO-66
N 78 | PIC627 15.0A; 100V (Pos.); TO-66
292 | BYV28-100 3.5A; 100V
g " , 78 | PIC635 15.0A; 60V (Neg.); TO-66
292 | BYV28-150 3.5A; 150V 78 | PIC636 15.0A: 80V (Neg ) TO-66
. BYV33.35 fg:%g',“{gg%}gm 78 | PIC637 15.0A; 100V (Neg.); TO-66
« BYV33-40 6Aj 40V,' TO. AB 7-12 PIC645 15.0A; 60V (Pos.); TO-3
: 16A; 40V; T0-220 7-12 | PIC646 15.0A; 80V (Pos.); TO-3
BYV33-45 16A; 45V; TO-220AB 712 | PIC647 15.0A; 100V (Pos.); TO-3
RECTIFIER 712 | PIC655 15.0A; 60V (Neg.); TO-3
2:97 | BYW29-50 7.0A; 50V; TO-220AC 712 | PIC656 15.0A; 80V (Neg.); TO-3
2:97 | BYW29-100 7.0A; 100V; TO-220AC 712 | PIC657 15.0A: 100V (Neg.); TO-3
2:97 | BYW29-150 7.0A; 150V; TO-220AC 7-16 | PIC660 10.0A; 60V (Pos.); T0-66
g% gmg?ggo ;?::523?%8%220»‘\0 7-16 | PIC661 10.0A; 80V (Pos.), TO-66
- - ; 50V; DO- 7-16 | PIC662 10.0A; 100V (Pos.); TO-66
2-74 | BYW31-100 25A; 100V; DO-4 7-16 | PIC670 10.0A; 60V (Neg.); TO-66
2-74 | BYW31-150 25A; 150V; DO-4 7-16 | PIC671 10.0A: 80V (Neg.); TO-66
g-;ﬁ gm;g—ggo ggﬁ; ?ggi/ D8644 716 | PIC672 10.0A; 100V (Neg.); TO-66
- - i 100V; DO- SCREENED POWER
2.74 | BYW77-150 30A; 150V; DO-4 HYBRIDS
280 | BYW78-50 50A; 50V; DO-5 720 | PIC7501 5.0A; 60V (Pos.); TO-66
280 | BYW78-100 50A; 100V; DO-5 720 | PIC7502 5.0A; 80V (Pos.); TO-66
280 | BYW78-150 SO0A; 150V; DO-5 720 | PIC7503 5.0A; 100V (Pos.); TO-66
297 | BYW80-50 7.0A; 50V; TO-220AC 720 | PIC7504 5.0A; 60V (Neg.); T0-66
2:97 | BYWS80-100 7.0A; 100V; TO-220AC 720 | PIC7505 5.0A. 80V (Neg). TO-66
297 | Briee-200 7R 200V, 10-220RC 720 | PIC7507 15.0A; 60V (Pos.); TO-66
- ; 50V, L 7-20 | PIC7508 15.0A; 80V (Pos.); T0-66
: gmg}'igg ggﬁf 1(5’833 88'1 720 | PIC7509 15.0A; 100V (Pos.); TO-66
; - ; 150V; DO- 7-20 | PIC7510 15.0A; 60V (Neg.); TO-66
BYW81-200 25A; 150V; DO-4 720 | PIC7511 15.0A; 80V (Neg.); TO-66
BI-DIRECTIONAL TVS 720 | PIC7512 15.0A; 100V (Neg.); TO-66
418 | EPS5 Series 1000W 729 | PIC7513 15.0A; 60V (Pos.); TO-3
SCR : 729 | PIC7514 15.0A; 80V (Pos.); TO-3
936 | GA100 400mA@100°C 30V; TO-18 | 7-29 | PIC7515 15.0A; 100V (Pos.); TO-3
9-36 | GA101 400mA@100°C 60V; TO-18 | 7-29 | PIC7516 15.0A; 60V (Neg.); TO-3 -
936 | GA102 400mA@100°C 80V: TO-18 | 7-29 | PIC7517 15.0A; 80V (Neg.); TO-3
940 | GA200-GA200A 60V; TO-18 7-29. | PIC7518 15.0A; 100V (Neg.); TO-3.
940 | GA201-GA201A 100V; TO-18
* Contact Unitrode
t For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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HYBRIDS 843 | U2T301 NPN; 5.0A; 60V; TO-33
7-20 | PIC7519 5.0A; 60V (Pos.); TO-66 843 | U2T305 NPN: 5.0A; 150V; TO-33
720 | PIC7520 5.0A; 80V (Pos.); TO-66 843 | U2T401 NPN: 5.0A; 60V; TO-66
720 | PIC7521 5.0A; 100V (Pos.); TO-66 843 | U2T405 NPN: 5.0A; 150V; TO-66
7-20 | PIC7522 5.0A; 60V (Neg.): TO-66 845 | U2TA506 NPN: 3.0A; 60V; T0-92
7-20 | PIC7523 5.0A; 80V (Neg.); TO-66 845 | U2TA508 NPN; 3.0A; 80V; TO-92
7-20 | PIC7524 5.0A; 100V (Neg.); TO-66 845 | U2TA510 NPN: 3.0A; 100V; TO-92
7-20 PIC7525 15.0A; 60V (Pos.); TO-66 SYNCHRONOUS
7-20 PIC7526 15.0A; 80V (Pos.); TO-66 RECTIFIER
7-20 | PIC7527 15.0A; 100V (Pos.); TO-66 2-63 | UBS421 NPN; 20A; 50V; TO-220
7-20 | PIC7528 15-0ﬁ; 60V (Negg: ¥8—gg 2-68 | UBS430 NPN; 40A; 50V; TO-3:
7-20 | PIC7529 15.0A: 80V (Neg.): TO-
720 | PIC7530 15.0A: 100V (Neg.); TO-66 TN TR
7-29 | PIC7531 15.0A; 60V (Pos.); TO-3 847 | UBTa30 NPN: 40A; 50V TO-3
7-29 | PIC7532 15.0A; 80V (Pos.); TO-3 RECTIFIER MODULE
729 | PIC7533 15.0A; 100V (Pos.); TO-3
729 | PIC7534 15.0A; 60V (Neg.); TO-3 3-48 | UDAS 5~0'£//
7-29 | PIC7535 15.0A; 80V (Neg.); TO-3 3-48 | UDA7.5 7.5 $
7-29 | PIC7536 15.0A; 100V (Neg.); TO-3 3-48 | UDAL0O 1°kv
7-20 | PIC7555 10.0A; 60V (Pos.); TO-66 3-48 | UDALS éSKkV
7-20 | PIC7556. 10.0A; 80V (Pos.); TO-66 3-48 | UDB25 5
7-20 | PIC7557 10.0A; 100V (Pos.); TO-66 3-48 | UDBS §~°W
720 | PIC7558 10.0A; 60V (Neg.); TO-66 3-48 | UDB75 ~5kx
7-20 | PIC7559 10.0A; 80V (Neg.); TO-66 3-48 | UDCS 5-0":\/
720 | PIC7560 10.0A: 100V (Neg.); TO-66 3-48 | UDC7.5 7.5
7-20 | PIC7561 10.0A: 60V (Pos.); TO-66 3-48 | UDC10 10“&
7-20 | PIC7562 10.0A: 80V (Pos.); TO-66 3-48 | UDCL5 éSKkv
7-20 | PIC7563 10.0A; 100V (Pos.); TO-66 3-48 | UDD2.5 5‘5
720 | PIC7564 10.0A; 60V (Neg.); TO-66 3-48 | UDDS 7-0123
750 | Piores oo Oy Nee ) 1006, | 345 | UbE2s 25k
- 756 .0A; eg.). TO- . . :
348 | UDE5 5.0kV
104 | RTH22ES ﬁi?ﬁéﬂ% W, Post. Temp. | 3 a0 88;?5 zo
10-4 RTH42ES Coefficient Thermistor . Z.E NER )
: SCHOTTKY RECTIFIER 4-24 | UDZ707-UDZ760 Bidirectional; 3W; 5%
2-59..) Sbs1 60A; 45V; DO-5 4-24 | UDZ807-UDZ860 Bidirectional: 3W: 10%
2-61 | SD241 GOA; 45V; TO-3 424 | UDZ5707-UDZ5760 Bidirectional: 5W: 5%
261" | SD241HR2 GOA; 45V; T0-3 424 | UDZ5807-UDZ5860 Bidirectional: SW: 10%
FULL WAVE BRIDGE 424 | UDZ8707-UDZ8760 Bidirectional; 1W; 5%
3-46 SPA25, J 1 ph; 25A; 100V 4-24 UDZ8807-UDZ8860 Bidirectional; 1W; 10%
3-46 | SPB25, J 1 ph: 25A; 200V v RECTIFIER
346 | SPC25,J 1 ph; 25A: 400V y sV DO
sontoio0s,
SENSISTOR® 2-74 | UES703° 25.0A; 150V; DO-4
10-4 TG 1/8 Hermetic 1/8W, Pos. Temp. 277 UES704 . 20.0A; 200V; DO-4
Coefficient Thermistor 2-77 | UES704HR2 20.0A: 200V; DO-4
10-4 T™ 1/4 MIL-T-23648A Plastic 1/4W, Pos. Temp. 2.77 UES705 20.0A: 300V; DO-4
Coefficient Thermistor 277 | UES705HR2 20.0A; 300V; DO-4
10-4 .| TM 1/8 MIL-T-23648A Plastic 1/8W, Pos. Temp. 2.77 UES706 20.0A; 400V; DO-4
Coefficient Thermistor 2-77 | UES706HR2 20.0A; 400V; DO-4
TRANSIENT VOLTAGE 2-80 | UES801 70.0A; 50V; DO-5
SUPPRESSOR 2-80 | UES802 70.0A; 100V: DO-5
420 | TVS305-TVS360 150W 280 | UES803 70.0A: 150V; DO-5
420 | TVS410-TVS430 150W 282 | UES804 50.0A; 200V; DO-5
420 | TVS505-TVS528 500W 282 | UESS804HR2’ 50.0A; 200V: DO-5
PUT 282 | UES805 50.0A; 3oo$; ggg
9-51 | U13T1 400mW@25°C 40V: TO-18 2-82 | UESB05HR2 50.0A; 300V; DO-
951 | U13T2 400mW@25°C 40V; TO-18 2-82 | UES806 gO-OAg 400\\;3 88-2
POWER DARLINGTON g'gg ngfggi”?z 12-,05"0'\;‘00 :
841 | U2T101 NPN; 10.0A; 80V; TO-33 ) ;
. ; e 2-85 | UES1002 1A; 100V
841 | U2T105 NPN: 10.0A; 150V; TO-33 :
: : : 285 | UES1003 1A; 150V
841 | U2T201 NPN: 10.0A: 80V; TO-66 585 | UEs1ion 2 A 5OV
841 | U2T205 NPN: 10.0A; 150V; TO-66 - 28
' ; ' 2-87 | UES1102 2.5A; 100V

* Contact Unitrode
1 For complete datasheet information contact Unitrode
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RECTIFIER : RECTIFIER MODULE
2.87 | UES1103 2.5A; 150V 354 | UGE7.5 7.5kV
2.89 | UES1104 2.0A; 200V 354 | UGF2.5 2.5kV
2-89 | UES1105 2.0A; 300V 354 | UGF5 5.0kV
2-89 | UES1106 2.0A; 400V 3-54 | UGF7.5 7.5kV
292 | UES1301 6.0A; 50V HV PLUS RECTIFIERS
292 | UES1302 6.0A; 100V 2-120 | UHVP202 2.0A; 200V; 30nS
2-92 | UES1303 " - 6.0A; 150V 2-120 | UHVP204 2.0A: 400V; 30nS
2-94 | UES1304 - 5.0A; 200V 2-120 | UHVP206 2.0A: 600V 30nS
2-94 | UES1305 5.0A; 300V 2-120 | UHVP208 1.5A; 800V; 50nS
2-94 | UES1306 5.0A; 400V 2-120 | UHVP209 1.5A; 900V; 50nS
297 UES1401 8.0A; 50V; TO-220AC 2:120 | UHVP210 1.5A; 1000V: 65nS
2-97 UES1402 8.0A; 100V; TO-220AC 2.125 | UHVP402 4.0A; 200V; 30nS
2-97 UES1403 8.0A; 150V; TO-220AC 2.125 | UHVP404 4.0A; 400V; 30nS
297 UES1404 8.0A; 200V; TO-220AC 2:125 | UHVP406 4.0A; 600V; 30nS
2-100 | UES1501 16A; 50V; TO-220AC 2.125 | UHVP408 3.0A; 800V: 50nS
2-100 | UES1502 16A; 100V; TO-220AC 2:125 | UHVP409 3.0A; 900V: 50nS
2-100 | UES1503 . 16A; 150V; TO-220AC 2-125 | UHVP410 2.5A; 1000V; 65nS
2-100 | UES1504 16A; 200V; TO-220AC : PIN DIODE
2108 | Ve 167 S0V, TO 22088 613 | UM400O series 0.52; 3.0pF; 25W; 100-1200V
2103 | UES2403 1eA. 150V, TO 22048 6-16 | UMA4300 series 1.5Q; 2.2pF; 18W; 100-1000V
2103 | UES2404 1oA. 200V. T0.220A8 613 | UMA4900 series -. 0.5Q; 3.0pF; 37W: 100-600V
2106 | UES2601 307, 50V: 703 620 | UM600O series 1.7; 0.5pF; 6W; 100-1000V
5106 | UES2601HR2 307, SOV TO.3 620 | UM6200 series 0.49; 1.1pF; 6W; 100-400V
5106 | UES2602 307, 100V TO.3 620 | UM6600 series 2.5Q; 0.4pF; 4W; 100-1000V
5106 | UES7E02HR? 30h. 100V, T0.3 6:24 | UM7000 series 1.0Q; 0.9pF; 10W; 100-1600V
2.106 | UES2603 - 30A’ 150V' T0-3 6-24 UM7100 series 0.6Q; 1.2pF; 10W; 100-800V
2108 | UES2603HR2 30A. 150V, T0-3 : 624 | UM7200 series 0.25Q; 2.2pF; 10W; 100-400V
2.109 | UES2604 30A: 200V TO-3 6-16 UM7300 series 3.5Q; 0.7pF; 7.5W,; 100-1000V
2.109 | UES2604HR2 30A 200V- TO-3 6-28 | UM9301 CATV Attenuator Diodes
5100 | UES2605 o7 S00V. TO-3 6-31 | UM9401 2-Way Radio Switch Diodes
2109 | UES2608HR2 30A. 300V 0.3 631 | UM9402 - 2-Way Radio Switch Diodes
2.109 | UES2606 30 A’ 400V: TO-3 6-31 UM9415 2-Way Radio Switch Diodes
2.109 | UES2606HR2 30A! 400V: TO-3 6-35 UM9o441 Radiation Detector
5112 | UES3005C 30A. 50V: T0-3P; Ce 6-37 | UM9601-UM9608 Microstrip PIN
- nter-Tap 6-47 | UM9701 Low Rs Antenna Switch
2-114 | UES3005S 30A; 50V; TO-3P
2-112 | UES3010C 30A; 100V; TO-3P; Center-Tap POWER TRANSISTOR
2-114 | UES3010S . 30A; 100V; TO-3P 851 | UPTB520 NPN; 0.1A; 200V; TO-92
2112 | UES3015C 30A; 150V; TO-3P; Center-Tap| 851 | UPTB530. NPN; 0.1A; 300V; T0-92
2.114 | UES3015S 30A; 150V; TO-3P 8-51 UPTB540 : NPN; 0.1A; 400VI T0-92
2.116 | UES4505C 45A: 50V; TO-3P; Center-Tap | 851 | UPTB550 NPN; 0.1A; 500V; T0-92
2-118 | UES4505S 45A; 50V; TO-3P RECTIFIER
2-116 | UES4510C 45A; 100V; TO-3P; Center-Tap| 2-130 | UR105. 2.0A; 50V
2-118 | UES4510S 45A; 100V; TO-3P 2-130 | UR110 . 1.0A: 100V
2-116 | UES4515C 45A; 150V; TO-3P; Center-Tap| 2-130 | UR115 1.0A; 150V
2118 | UES4515S 45A; 150V; TO-3P ggg -ngg i.gﬁ; gggx
351 | UFB2.5 25‘.55"'“ MODULE 12130 | UR205 2.0A; 50V
3-51 UFBS5 5.0kV 2-130 | UR210 2.0A; 100V
3-51 UFB7.5 7.5kV 2-130 | UR215 2.0A; 150V
351 UFS5 5.0kV 2-130 | UR220 2.0A; 200V
3.51 UFS7.5 - 7.5kV 2-130 | UR225 2.0A; 250V
351 | UFS10 10kV RECTIFIER MODULE
354 | UGB5 5.0kV 357 | Usi2 . 1.2kV
354 | UGB7.5 7.5kV 357 | usis 1.5kV
3-54 | UGB1O 10KV 357 | Us18 1.8kV
354 | UGD5 5.0kV 357 | US20 2.0kV
354 | UGD7.5 7.5kV 357 | US25 2.5kV
354 | UGDI10 10KV 357 | US30 3.0kV
354 | UGE25 2.5kV 357 | US35 3.5kV
354 | UGES 5.0kV 357 | US40 4.0kV
: 357 | US45A 4.5kV
357 | US50A 5.0kV
357 | US60A 6.0kV
357 | US70A 7.0kV

* Contact Unitrode
t For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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3-57 | US80A 8.0kV 357 | USR12 1.2kV
3-57 | US100A 10kV 3-57 | USR15 1.5kV
3-57 | US120A 12kV 3-57 | USR20 2.0kV
3-57 | US150A 15kV 357 | USR25 2.5kV
3-57 | US180A 18kV 3-57 | USR30 3.0kV
3-57 | US200A 20kV 357 | USR35 3.5kV
351 | USB25 2.5kV 3-57 | USR40A 4.0kV
351 | USB5 5.0kV 3-57 | USR45A 4.5kV
351 | USB7.5 7.5kV 3-57- | USR50A 5.0kV
351 | USB10 10kV 357 | USR60A 6.0kV
SCHOTTKY RECTIFIER 3-57 | 'USR70A 7.0kv
2-132 | USD245C 4A; 45V; TO-39; Center-Tap | 357 | USR80A 8.0kV
2132 | USD245CHR2 4A; 45V; TO-39; Center-Tap | 357 | USRIQ0A 10kv
2-132 | USD245CR 4A; 45V; TO-39; Center-Tap | 3-57 | USR120A 12kv
2-132 | USD245CRHR2 4A; 45V; TO-39; Center-Tap | 3-57 | USR150A 15kv
2-135 | USD335C 30A; 35V; TO-3 357 | USR180A 18kv
'2-135 |- USD335CHR2 30A; 35V; TO-3 351 | USS5 5.0kV
2:135 | USD345C 30A; 45V; TO-3 3-51 | USS7.5 7.5kV
2-135 | USD345CHR2 30A; 45V; TO-3 351 | USS10 10kV
2-137 | USD520 75A; 20V; DO-5 3-51 | USS15 15kV
2-137 | USD535 75A; 35V; DO-5 RECTIFIER
2-137 | USD545 75A; 45V; DO-5 2161 | UT234 1.0A; 200V
2-137 | USD550 75A; 50V; DO-5 2-161 | UT235 1,0A; 400V
2139 | USD635 6A; 35V; TO-220AC 2-161 | UT236 1.0A; 100V
2-141 | USD635C 12A; 35V; TO-220AB 2161 | UT237 1.0A; 500V
2-139 | USD640 6A; 40V; TO-220AC 2-161 | UT238 1.0A; 600V
2-141 | USD640C 12A; 40V; TO-220AB 2161 | UT242 1.25A; 200V
2-139 | USD645 6A; 45V; TO-220AC 2-161 | UT244 1.25A; 400V
2-141 | USD645C 12A; 45V; TO-220AB 2-161 | UT245 1.25A; 500V
| 2-139 | USD650 6A; 50V; TO-220AC 2161 | UT247 1.25A; 600V
"2-141 | USD650C 12A; 50V; TO-22AB 2:161 | UT249 1.25A; 100V
2:143 | USD735 “8A; 35V; TO-220AC 2161 | UT251 1.5A; 100V
2-145 | USD735C 16A; 35V; TO-220AB 2-161 | UT252 1.5A; 200V
2-143 | USD740 8A; 40V; TO-220AC 2-161 | UT254 1.5A; 400V
2:145 | USD740C 16A; 40V; TO-220AB 2-161 | UT255 1.5A; 500V
2-143 | USD745 8A; 45V; TO-220AC 2-161 | UT257 1.5A; 600V
2-145 | USD745C 16A; 45V; TO-220AB 2-161 | UT258 1.5A; 800V
2-143.| USD750 8A; 50V; TO-220AC 2161 | UT261 2.0A; 100V
2-145 | USD750C 16A; 50V; TO-220AB 2161 | UT262 2.0A; 200V
2-147 | USD835 +12A; 35V; TO-220AC 2-161 | UT264 2.0A; 400V
2-147 | USD840 12A; 40V; TO-220AC 2-161 | UT265 2.0A; 500V
2-147 | USD845 12A; 45V; TO-220AC 2-161 | UT267 2.0A; 600V
2-147 | USD850 12A; 50V; TO-220AC 2-161.| UT268 2.0A; 800V
2-149 | USD935 16A; 35V; TO-220AC 2-161°| UT347 1.0A; 1000V
- 2-149 .| USD940 16A; 40V; TO-220AC 2161 | UT361 1.0A; 800V
2-149 | USD945 16A; 45V; TO-220AC 2-161-| UT362 1.2A; 800V
2-149 | USD950 16A; 50V; TO-220AC | 2-161 | UT363 1.2A; 1000V
2-151 | USD3030C 30A; 30V; TO-3P; Center-Tap | 2-161 | UT364 1.5A; 1000V
2-153 | USD3030S -30A; 30V; TO-3P 2-164 |~UT2005 2.0A; 50V
2:151 | 'USD3040C 30A; 40V; TO-3P; Center-Tap | 2-164 | UT2010 2.0A; 100V
©2-153 | USD3040S 30A; 40V; TO-3P 2-164 | UT2020 2.0A; 200V
.2-151 | USD3045C 30A; 45V; TO-3P; Center-Tap 2164 | UT2040 2.0A; 400V
2:153 | USD3045S 30A; 45V; TO-3P 2:164 | UT2060 2.0A; 600V
2-155 | ‘USD4530C 45A; 30V; TO-3P; Center-Tap | 2-164 | UT3005 3.0A; 50V
2-157 | USD4530S 45A; 30V; TO-3P 2-164 | UT3010 3.0A; 100V
. 2-155 | USD4540C 45A; 40V; TO-3P; Center<Tap | 2-164 | UT3020 3.0A; 200V
2:157 | USD4540S 45A;40V; TO-3P 2-164 | UT3040 3.0A; 400V
2-155-| USD4545C 45A; 45V; TO-3P; Center- Tap 2-164_| UT3060 3.0A; 600V
2-157 | USD4545S +45A; 45V; TO-3P 2164 | UT4005 4.0A; 50V
* 1 USD6035 60A; 35V; DO-5 . .2-164 | UT4010 4.0A; 100V
* USD6045 60A; 45V; DO-5 2-164 | UT4020 4.0A; 200V
2-159 |. USD7520 75A; 20V; DO-5 - 2-164 | UT4040 4.0A; 400V
2-159° | USD7525 75A; 25V; DO-5 2-164 | .UT4060 4.0A; 600V
2-167 | UT5105 7.5A; 50V
2167 | UT5105HR2 7.5A; 50V
* Contact Unitrode
-t For. complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE - SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
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2167 | UT5110 7.5A; 100V 2.173 | UTR3320 3.0A; 200V
2167 | UT5110HR2 7.5A; 100V 2.173 | UTR3340 3.0A; 400V
2167 | UT5120 7.5A; 200V 2173 | ‘UTR3350 3.0A; 500V
2-167 | UT5120HR2 7.5A; 200V 2173 | UTR3360 3.0A; 600V
2.167 | .UT5140 7.5A; 400V 2173 | UTR4305 4.0A; 50V
2-167 | UT5140HR2 7.5A; 400V 2173 | UTR4310 4.0A; 100V
'2-167 | UT5160 7.5A; 600V 2173 | UTR4320 4.0A; 200V
2167 | UT5160HR2 7.5A; 600V 2173 | UTR4340 4.0A; 400V
2167 | UT6105 9.0A; 50V 2:173 | UTR4350 4.0A; 500V
2167 | UT6105HR2 9.0A; 50V 2-173 | UTR4360 4.0A; 600V
2167 | UT6110 9.0A; 100V 2-176 | UTR4405 6.0A; 50V
2167 | UT6110HR2 9.0A; 100V 2-176 | UTR4405HR2 6.0A; 50V
2.167 | UT6120 9.0A; 200V 2176 | UTR4410 6.0A; 100V
2-167 | UT6120HR2 9.0A; 200V 2176 | UTR4410HR2 6.0A; 100V
2.167 | UT6140 9.0A; 400V 2176 | UTR4420 6.0A; 200V
2.167 | UT6140HR2 9.0A; 400V 2.176 | UTR4420HR2 6.0A; 200V
2-167 | UT6160 9.0A; 600V 2.176 | UTR4440 6.0A; 400V
2.167 | UT6160HR2 9.0A; 600V 2.176 | UTR4440HR2 6.0A; 400V
2-167 | UT8105 12.0A; 50V 2.176 | UTR5405 7.5A; 50V
2.167 | UT8105HR2 12.0A; 50V 2-176 | UTR5405HR2 7.5A; 50V
2-167 | UT8110 12.0A; 100V 2176 | UTR5410 7.5; 100V
2.167 | UT8110HR2 12.0A; 100V 2176 | UTR5410HR2 7.5A; 100V
2.167 | UT8120 12.0A; 200V 2176 | UTR5420 7.5A; 200V
2.167 | UT8120HR2 12.0A; 200V 2176 | UTR5420HR2 7.5A; 200V
2.167 | UT8140 12.0A; 400V 2-176 | UTR5440 7.5A; 400V
2167 | UT8140HR2 12.0A; 400V 2176 | UTR5440HR2 7.5A; 400V
2167 | UT8160 12.0A; 600V 2176 | UTR6405 9.0A; 50V
2-167 | UT8160HR2 12.0A; 600V 2-176 | UTR6405HR2 9.0A; 50V
2.170 | UTRO1 1.0A; 50V 2-176 | UTR6410 9.0A; 100V
2.170 | UTRO2 2.0A; 50V 2.176 | UTR6410HR2 9.0A; 100V
2170 | UTR10 0.5A; 100V 2-176 | UTR6420 9.0A; 200V
2-170 | UTR11 1.0A; 100V 2176 | UTR6420HR2 9.0A; 200V
2170 | UTR12 - 2.0A; 100V * | 2-176 | UTR6440 9.0A; 400V
2.170 | UTR20 0.5A; 200V 2176 | UTR6440HR2 9.0A; 400V
2-170. | UTR21 1.0A; 200V | 2-179 | uTx105 1.0A; 50V
2170 | UTR22 2.0A; 200V - | 2179 | uTX110 1.0A; 100V
2170 | UTR30 0.5A; 300V -2:179 | UTX115 1.0A; 150V
2170 | UTR31 1.0A; 300V 2179 | UTX120 1.0A; 200V
2-170 | UTR32 - 2.0A; 300V "2-179 | UTX125 1.0A; 250V
2170 | UTR40 0.5A; 400V .2-179 | UTX205 2.0A; 50V
2170 | UTR41 1.0A; 400V 2179 | UTX210 2.0A; 100V
2.170 | UTR42 2.0A; 400V 2179 | UTX215 2.0A; 150V
2170 | UTR50 :0.5A; 500V 2-179 | UTX220 2.0A; 200V
2170 | UTR51 1.0A; 500V 2.179 | UTX225 2.0A; 250V
2170 | UTR52 2.0A; 500V 2.182 | UTX3105 3.0A; 50V
2:170 | UTR60 0.5A; 600V 2-182 | UTX3110 -3.0A; 100V
2170 | UTR61 1.0A; 600V 2.182 | UTX3115 3.0A; 150V
2:170 | UTR62 2.0A; 600V 2-182 | UTX3120 3.0A; 200V
* UTR70 0.5A; 700V 2:182' | UTX4105 4.0A; 50V
* UTR71 :1.0A; 700V 2-182 | -UTX4110 4.0A; 100V
2-173 | UTR2305 2.0A; 50V 2182 | UTX4115 4.0A; 150V
2173 | UTR2310 | 2.0A; 100V 2-182 | UTX4120 4.0A; 200V
2-173 | .UTR2320 .| 2.0Ay200v _ ZENER
2-173+| UTR2340 2.0A; 400V | 427 | uz110-UZ119 3W; 5%
2:173 |+ UTR2350 | 2.0A; 500V 4-27 | UZ110HR2-UZ119HR2 | 3W;5%
2-173 | UTR2360 2.0A; 600V 427 UZ120-UZ140 . 3W: 5%
2-173 | UTR3305 3.0A; 50V -4-27 | .UZ140HR2-UZ706HR2 | -3W; 5%
"2-173 | UTR3310 .| 3.0A; 100V
* Contact Unitrode

1 For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 + FAX (617) 924-1235 1-11 PRINTED IN U SA
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ZENER

4-27 | UZ210HR2-UZ219HR2 3W; 10%.
4-27 .| UZ220HR2-UZ240HR2 3W; 10%
4-27 | UZ706HR2-UZ760HR2 3W; 5% .
4-27 | UZ770HR2:UZ790HR2 3W; 5%
4-27 | UZ806HR2:UZ860HR2 3W; 10%
4-27 | UZ870HR2-UZ890HR2 3W; 10%
4-29 | UZ4110-UZ4120 5W; 5%
4-29 | UZ4210-UZ4220 5W,; 10%
4-29 | UZ4706-UZ4791 5W; 5% °
4-29 | UZ4806-UZ4891 5W; 10%
4-31 UZ5110-UZ5119 5W; 5%
4-31 UZ5120-UZ5140 - 5W; 5%
4-31 Uz5210-UZ5240 5W; 10%
4-31 UZ5706-UZ5760 5W; 5%
4-31 Uz5770-UZ5790. 5W; 5%
4-31. | UZ5806-UZ5860 5W; 10%
4-31 Uz5870-UZ5890 5W; 10%
4-33 | UZ7110HR2 10W;.5%
4-33 UZ7110LHR2 6W; 5%
4-33 | UZ7210HR2 10W; 10%
4-33 | UZ7210LHR2 6W; 10%
4-33 | UZ7706HR2-UZ7750HR2 10W; 5%
4-33 | UZ7706LHR2-UZ7750LHR2 | 6W; 5% -
4-33 | UZ7756HR2-UZ7790HR2 10W;'5%
4-33 | UZ7756LHR2-UZ7790LHR2 | 6W; 5%
4-33 | UZ7806HR2-UZ7850HR2 10W; 10%
4-33 UZ7806LHR2-UZ7850LHR2 | 6W; 10%
4-33 UZ7856HR2-UZ7890HR2 10W; 10%
4-33 | UZ7856LHR2-UZ7890LHR2 | 6W; 10%
4-36 | UZ8110-UZ8120 1W; 5%
4-36 Uz8210-UZ8220 1W; 10%
4-36 Uz8706-UZ8790 1W; 5%
4-36 | UZ8806-UZ8890 1W; 10%

* Contact Unitrode

1 For complete datasheet information contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV

UNITRODE « SEMICONDUCTOR PRODUCTS

580 PLEASANT STREET « WATERTOWN, MA 02172

TEL. (617) 926-0404 « FAX (617) 924-1235 1-12 PRINTED IN USA.
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SCHOTTKY RECTIFIERS

TO-39

PRODUCT SELECTION GUIDE

AVERAGE L
. DC OUTPUT 12
_CURRENT .
el . To220
PEAK PLASTIC
REVERSE e G :
VOLTAGE  {3LEAD) . (3LEAD) (2LEAD):
5
. lrsm
L TYpE UsSD635 UsD735 USD635C usD835
[ cLvee e T 48 @ 6A 48 @ 8A 60 @ 12A 51 @ 12A
- e 150A 200A 150A 200A
o TYPE USD640 USD740 USD640C usD840
vV, 48 @ 6A 48 @ 8A 60 @ 12A 45 @ 12A
e 150A 200A 150A 200A
T ::TYPE IN6492%
e . USD245C UsD645 usD745 usDe45C usD845
e Vi 45 @ 2A 48 @ 6A 48 @ 8A 60 @ 12A 45 @ 12A
st 80A 150A 200A 150A 200A
- TYPE USD650 USD750 USD650C usD850
50V Ve 48 @ 6A 48 @ 8A 60 @ 12A 45 @ 12A
. Jeam 150A 200A 150A 200A

AVERAGE
DCOUTPUT

(2LEAD)

Ush3030S
.70 @ 30A 71 @ 30A
450A 400A
Usb735C USD935 uUsD335C°
.60 @ 16A .53 @ 16A .6 @ 20A
200A 250A 400A
UsD740C USD940 USD3040S UsD3040C
.60 @ 16A .53 @ 16A .70 @ 30A .71 @ 30A
200A 250A 450A 400A
USD345C*
UsD745C UsD945 1N6391* USD3045S USD3045C SD241°
.60 @ 16A .53 @ 16A .68 @ 50A .70 @ 30A .71 @ 30A .6 @ 20A
200A 250A 600A 450A 400A 400A
UsSD750C USD950
.60 @ 16A .53 @ 16A
200A 250A

NOTES: 1. Center-tap 6A per leg.
2. Center-tap 8A per leg.
3. Center-tap 15A per leg.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235

4. Available as JAN, JANTX, JANTXV.

5. Available with High-Reliability (HR2) Screening.

2-3
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SCHOTTKY RECTIFIERS PRODUCT SELECTION GUIDE

UsD520 usD7520
6@60A | 425 @ 60A
1000A 1000A
usD7525
425 @ 60A
- 1000A
USD4530S USD4530C 1N6097 -
70 @ 45A JO@45A | .86 @ 157A
450A 450A 800A
UsD535
6 @ 60A
1000A
| usp4s40c UsSD4540C 1N6098
| .70 @45A JO@45A | .86 @ 157A
_450A 450A 800A
YPE 1N6392°
.1 USD4545S USD4545C SD51* USD545
| 70@45A .70 @ 45A 6 @ 60A 6 @ 60A
ey 450A 450A 800A 1000A
| USD550
£ 6 @ 60A
= 1000A

NOTES: 1. Vgpy @ 25°C is 45V, Vg @ 150°C is 35V.
2. Available as JAN, JANTX, JANTXV.
3. Center-tap 23A per leg.

UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-4 . PRINTED IN USA:



RECTIFIERS

PRODUCT SELECTION GUIDE

| » s
HV PLUS RECTIFIERS
. Average DC = s : :
o Output.Current 15A 1 2.0A: L 25A 3.0A 4,0A
Package Style , A Ty B B B
. e IN6620 1N6626
UHVP202 UHVP402
16V @ 2A 15V @ 4A
L 30 nSec 30 nSec
o IN6621 1N6627
e UHVP204 UHVP404
L 16V @ 2A 15V @ 4A
P 30 nSec 30 nSec
o IN6622 IN6628
= UHVP206 UHVP406
4 16V @ 2A 15V @ 4A
: g 30 nSec 30 nSec
o0 1N6623 1N6629
= UHVP208 UHVP408
& 1.8V @ 1.5A 17V @ 3A
& 50 nSec 50 nSec
IN6624 1N6630
UHVP209 UHVP409
1.8V @ 1.5A 17V @ 3A
50 nSec 50 nSec
IN6625 IN6631
UHVP210 UHVP410
195V @ 15A 195V @ 2.5A
65 nSec 65 nSec

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235
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RECTIFIERS PRODUCT SELECTION. GUIDE

T0-220AC

| T0-220AC |
1N5802* 1N5807*

UES1001 UES1101 UES1301 | UES1401 | UES1501 | UES2401
895 @ 1A .895 @ 2A 850 @ 6A | .895 @ 8A |.895 @ 16A| .895 @ 8A
25ns 25ns 30ns 35ns 35ns 35ns
1N5803 1N5808
895 @ 1A .850 @ 6A
25ns 30ns
1IN5804 * 1N5809*

UES1002 UES1102 UES1302 | UES1402 | UES1502 | UES2402
895 @ 1A .895 @ 2A .850 @ 6A | .895 @ 8A {895 @ 16A| .895 @ 8A
25ns - 25ns 30ns 35ns 35ns 35ns
1N5805 1N5810
895 @ 1A .850 @ 6A
25ns 30ns
1N5806* 1IN5811*

UES1003 UES1103 UES1303 | UES1403 | UES1503 | UES2403
895 @ 1A ) .895 @ 2A .850 @ 6A | .895 @ 8A |.895 @ 16A| .895 @ 8A
25ns 25ns 30ns 35ns 35ns 35ns

UES1104 : UES1304 UES1404 | UES1504 | UES2404
115@ 1A 115 @ 3A .895 @ 8A |.895 @ 16A| .895 @ 8A
50ns 50ns : 35ns 35ns 35ns
UES1105 UES1305
1.15@ 1A 115 @ 3A
50ns 50ns
UES1106 UES1306
115 @ 1A 1.15@ 3A
50ns : 50ns

* Available as JAN, JANTX, JANTXV.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 » FAX (617) 924-1235 26 PRINTED INUSA.



RECTIFIERS

PRODUCT SELECTION GUIDE

TO-3P

ULTRA-FAST RECOVERY (trr — 25 to 50ns)
. Average D.C. e G S S
- Qutput o 30A 45A ) o aBA ) 50A - 70A
“Cuirrent L : o ol o
1N5812%* 1N6304*
UES701 | UES3005S | UES3005C | UES2601" | UES4505S | UES4505C UES801
Vg 825 @ 25A| .93 @ 30A | .93 @ 30A | 825 @ 15A| .95 @ 45A | .95 @ 45A 84 @ 70A
t 35ns 35ns 35ns 35ns 50ns 50ns 50ns
1N5813
VF 825 @ 25A
te 35ns N
1N5814* 1N6305%
UES702 UES3010S | UES3010C | UES2602" | UES4510S | UES4510C UES802
Vg 825 @ 25A| .93 @ 30A | .93 @ 30A | 825 @ 15A| .95 @ 45A | .95 @ 45A 84 @ 70A
ter 35ns 35ns 35ns 35ns 35ns 50ns 50ns
1N5815
Ve 825 @ 25A
tre 35ns
1N5816* 1N6306*
UES703 | UES3015S | UES3015C | UES2603" | UES4515S | UES4515C UES803
Vg 825 @ 25A| .93 @ 30A | .93 @ 30A | 825 @ 15A| .95 @ 45A | .95 @ 45A 84 @ 70A
trr 35ns 35ns 35ns 35ns 50ns 50ns 50ns
UES704 UES2604" UES804"
VF |1.156 @ 20A 1.15 @ 15A 1.15 @ 50A
ter 50ns 50ns 50ns
UES705' UES2605' UES805"
Ve [1.15 @ 20A 1.15 @ 15A 1.15 @ 50A
trr 50ns 50ns 50ns
UEST706’ UES2606" UES806'
VE |1.15 @ 20A 1.15 @ 15A 1.15 @ 50A
] ter 50ns 50ns 50ns
* Available as JAN, JANTX, JANTXV.
1. Available with High-Reliability (HR2) Screening.
See individual datasheets.
UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
2-7 PRINTED IN US.A.
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RECTIFIERS

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235

SUPER-FAST RECOVERY (trr — 75 to 100ns)

UTX105

UTX205

PRODUCT SELECTION GUIDE

UTX3165 v

UTX4105

1.00 @ .5A 10V@ 1A V@ 2A IV@ 3A
75ns 75ns 100ns 100ns
UTX110 uTx210 UTX3110 UTX4110
1.00 @ .5A 1.0V @ 1A 10V @ 2A 10V@ 3A
75ns 75ns 100ns 100ns
UTX115 UTXx215 UTX3115 UTX4115
1.00 @ .5A 10V @ 1A 10V @ 2A 1.0V @ 3A
75ns 75ns 100ns 100ns
- UTX120 uTXx220 UTX3120 UTX4120

100 @ 1A 1.0V@ 1A 1OV @2A 10V @ 3A
75ns 75ns 100ns 100ns
UTX125 UTX225
1.00 @ .5A 1.0V @ 1A
75ns 75ns
2-8
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RECTIFIERS

A B

FAST RECOVERY (tr — 150 to 500ns)

PRODUCT SELECTION GUIDE

o Average DIC.

" Output Current e 1A % 1A 2R :3A Al 4A L B9A
A A A b BB B e
UTRO1 UTRO2 UTR3305 | 1N5415* | UTR4305 | UTR4405"
UTR5405!
UTR6405'
1.1V@ .5A 1LIV@1A | 1.IV@3A | 1.5V@9A | 1.IV@4A |1.1V@ 6A
250ns 250ns 250ns 150ns 250ns 300ns
UTR11 UTR12 UTR3310 1N5416* UTR4310 UTR4410:
IN5186** UTR5410
UTR6410°
1.1V@ .5A LIV@1A|1.IV@3A | 1.5V@9A | 1.1V@4A | 1.1V @ 6A
250ns 250ns 250ns 150ns 250ns 300ns
UTR21 1N4942* UTR22 UTR3320 1N5417* UTR4320 |UTR4420'
IN5615* IN5187** UTR5420!
UTR6420"
1.IV@ .5A|13V@IA|1.IV@RIA|1LIV@3A| 1.5V@9A | 1.IV@4A |1.1V @ 6A
250ns 150ns 250ns 250ns 150ns 250ns 400ns
UTR31 UTR32
1.1V@ .5A 1.1V@ 1A
300ns 300ns
UTR41 1N4944* UTR42 UTR3340 | 1N5418* | UTR4340 |UTR4440’
IN5617* IN5188** UTR5440!
UTR6440"
1LIV@5A|13V@IA|1.IV@1A | 1.IV@3A| 1.5V@9A | 1.1IV@4A [1.1V@ 6A
350ns 150ns 350ns 300ns 150ns 400ns 500ns
UTR51 UTR52 UTR3350 1N5419* UTR4350
1.1V@ .5A 1LLIV@R1A [ 1.IV@3A | 1.5V@9A | 1.1V@ 4A
400ns 400ns 350ns 250ns 400ns
UTR61 1IN4946* UTR62 UTR3360 | 1N5420* | UTR4360
1N5619* IN5190**
1.IV@.5A|13V@IA|1.IV@1IA|1.IV@3A | 1.5V@9A | 1.1V@ 4A
o t 400ns 250ns 400ns 400ns 400ns 400ns
* Available as JAN, JANTX, JANTXV.
** Available as JAN, JANTX.
1. Available with High Reliability (HR2) Screening.
See individual datasheets.
BI-SYNCHRONOUS RECTIFIER
Continuous
Forward Current 20A 40A
Package Style T0O-220AB T0-3
Forward
Blocking 50V { UBS421 | 50V | UBS430
Voltage, Vces
hee 80 50
Rceon 14mQ Typical 7mQ Typical
VcEsAT) .95V Typical 1.2V Typical
UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-9 PRINTED IN USA.



RECTIFIERS PRODUCT SELECTION GUIDE

——

STANDARD RECOVERY

UR105t UR205 UT3005 UT4005 uT5105* UT6105’ UT8105

uT236 - uT261 UT3010 uUT4010 uT5110 uT6110' uT811o
uT110t ut21ot
UR115% UR215%1
uT234 uT262 uT3020 uT4020 UT5120 uUT6120* uT8120
UR120t UR220% IN5550*
1N4245* 1IN3611%*
1IN5614*
UR125%1 UR225t1
uT235 UT264 UT3040 uT4040 uT5140* uT6140* uT8140*
1N4246* 1IN3612** 1IN5551* )
1IN5616*
uT238 uTt2e7 UT3060 UT4060 uT5160" - UT6160 uT8160*
1N4247* IN3613** 1IN5552*
1IN5618*
UT361 uT268 1IN5553*
1N4248* 1IN3614**
IN5620*
uT347 UT364
1N4249%
1IN5622*

* Available as JAN, JANTX, JANTXV.
** Available as JAN, JANTX.
1 Radiation Tolerant
1. Available with High Reliability (HR) Screening.
See individual datasheets

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172 :
TEL. (617) 926-0404 « FAX (617) 924-1235 2-10 PRINTED IN U.S.A.



RECTIFIERS
Military Approved, 1 Amp,
General Purpose

FEATURES

® Qualified to MIL-S-19500/228
e Continuous Rating: 1A

e Surge Rating: 30A

® PJV: to 800V

ABSOLUTE MAXIMUM RATINGS

Peak Reverse Voltage Min, Reverse Working Voltage Type
240V 200V JAN & JANTX 1N3611
480v 400v JAN & JANTX 1N3612
720V 600V JAN & JANTX 1N3613
920V 800v JAN & JANTX 1N3614

Maximum Average D.C. Output Current
@ T, = 100°C
@ T, = 150°C .
Non-Repetitive Sinusoidal
Surge Current (8.3ms)
Operating Temperature Range ...
Storage Temperature Range ..
Thermal Resistance

30A
—65°C to +175°C
.. —65°C to 4-200°C
See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1IN3611-1N3614

DESCRIPTION

This series of MIL approved JAN and
JANTX general purpose lamp rectifiers are
useful in many high rel applications.

JAN & JANTX1N3611-1N3614.
BAND INDICATES
CATHODE END 155 TYP.
3.9mm 085 MAX.
2.16mm
L
| I— D § ]
A l 1030 +.001
0.77mm +.03
.700 MIN. .250 MAX.
055 TYP.
17.8mm 6.35mm L4mm
1.625 MIN.
41.3mm

BODY A

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

2-11
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN & JANTX 1N3611- 1N3614

Minimum Maximum D.C. _
Reverse Reverse
Peak Breakdown Peak Current
Type Reverse Voltage Forward Voltage at D.C. Voltage
D.C. Voltage @ 100xA Min. [ Max. 25°C | 150°C
JAN & JANTX 1N3611 200V 240V
JAN & JANTX 1N3612 400V 480V 0.6V 1.1V(pk) 1A 300.A
JAN & JANTX 1N3613 600V 720V @1.0A # “
JAN & JANTX 1N3614 800V 920V

Maximum Current
vs Lead Temperature

|
g p= Y A
E N\ T35
x 3
] e +3
x L=%
(8]
a =4 2.5
w
o +2
52 |L=%" \\
2™ +18
W
(4]
g ™~ 1,
[T
E3 \\
| +.5
o
0
25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
Typical Forward Current
vs Forward Voltage
10
5
) L L
1
s
-
g Y3
2. S
=} *S[H
Q.05
|
.02
o e
005 /
002 /
.001 / /

0 2 4 6

8 1 1.2 1.4

Ve — VOLTAGE (V)

UNITRODE - SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235

', ® yamod

0.5LT

% OF SPECIFIED SURGE RATING

100
80
60
0

20

2-12

Allowable Forward Surge vs Number of Cycles

N
N
W Turret 1" centers
A Turret 2" centers —— /| ||
§‘ L Printed Circuit -
NNy T T
\N
\1 4\‘\ éi—\___.
™~
10 100 1,000
CYCLES AT 60 H, HALF SINE WAVE
Typical Reverse Current vs PIV
.001
.002
.005 S
< .01 == — T50°C
2
s .02
.05
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g 1
> .
3 2 = +25°C
v o5
7] - [
[
o 2 <
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5 +75°C
10 i
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50 — +125°C
100 L
150 100 50 °
% OF PIV
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. | 1N4245-1N4249
RECTIFIERS JAN, JANTX & JANTXV
Military Approved, 1 Amp,

General Purpose n

FEATURES DESCRIPTION

® Qualified to MIL-S5-19500/286. This series of general purpose power

® Surge Rating: 25A rectifiers are available as JAN, JANTX or

® PIV: to 1000V JANTXV for many power supply applicatons.

® Controlled Avalanche
o No Plastic, Epoxy, Silicone, Oxides, Gases or Solder are used

ABSOLUTE MAXIMUM RATINGS

Maximum Reverse Voltage . Type
200V JAN, JANTX, JANTXV 1N4245
400V JAN, JANTX, JANTXV 1N4246
600V JAN, JANTX, JANTXV 1N4247
800V JAN, JANTX, JANTXV 1N4248
1000v JAN, JANTX, JANTXV 1N4249
Maximum Average D.C. Output Current
@ T, = 100°C .. LOA
@ T, = 150°C 0.333A
Non-Repetitive Sinusoidal
Surge Current 25A
Operating Temperature Range —65°C to +175°C
Storage Temperature Range ... —65°C to +175°C
Thermal Resistance ...See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

J, JTX, JTXV 1N4245-1N4248- BODY A
BAND INDICATES
CATHODE END A55TYP. °
3.9mm 085 MAX.
I 2.16mm
Y ¥
— I ——
‘ | 030 +.001 E‘;l
0.77mm .03
.700 MIN. .250 MAX.
17.8mm 6.35mm " L— '03 irILP
1.625 MIN.
¥ 41.3mm

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

1/79 SEMICONDUCTOR
PRODUCTS
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, JANTXV 1N4245-1N4249

Minimum
Reverse Maximum Maximum
Type PIV Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
@ 100:A Min. l Max. 25°C 150°C Time*
J, JTX, JTXV 1N4245 200V 240V
J, JTX, JTXV 1N4246 400V 480V
0.6V 1.3V(pk;
J, JTX, JTXV 1N4247 600V 720V @ 3.0A(pk) Pk 1.04A 1504A 5.0us
J, JTX, JTXV 1N4248 800V 960V
J, JTX, JTXV 1N4249 1000V 1150V

*Measured in circuit Ip = 12A, Ip = 1.0A, lpc = %A

10

I; — CURRENT (A)
s & o .
- RO -

.005

002
.001

% OF SPECIFIED SURGE RATING

Typical Forward Current

vs Forward Volitage

.001

Typical Reverse

Current vs PIV

Maximum Current
vs Lead Temperature

I ® wamod

04841

[
.002
005 =1 T p=% 4
ZaP z o1 e el -50°C -
2 < - z 435
D4 £ 0 &3
& o5 5 L= T3
@ &)
g ! o N =25
FIN o 2 o +25°C w
IR (8 [in [& ul 5 w 42
SIS o - 2 L=
SRR € 3 \ \
o 2 — x N 115
@ et w -
5 +75°c | 9 RN N
/ I 10 4 \
| W =1
/ 2 & N
50 H iesc || NN s
100 . =L
/ / 150 100 50 0
. % OF PIV 0
0o 2 4 6 8 1 12 14
25 50 75 100 125 150 175
Ve — VOLTAGE (V) T, — LEAD TEMPERATURE (°C)
Allowable Forward Surge vs Number of Cycles Reverse-Recovery Circuit
100 T T T T 50 @ 10 @
ALL SERIES A
" N || _
™ f
N Turret 1” centers PULSE
60 N Turret 12" centers - —_ 25Vdc GENERATOR
SV Printed Circuit -—- (APPROX) NOTE2
NI _
NN I~ 1Q
40 » y NOTE 3 OSCILLOSCOPE +
N NOTEL
\ \:Ii,_m___
» i =
NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 509.
0 2. Pulse Generator: Rise time <7 8ns; source impedance 100.
1 10 100 1,000 3. Current viewing resistor, non-inductive, coaxial recommended.
CYCLES AT 60 H, HALF SINE WAVE
UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 + FAX (617) 924-1235 2-14 PRINTED IN U.S.
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RECTIFIERS

Military Approved, 1 Amp,

Fast Recovery

FEATURES

® Qualified to MIL-S-19500/359
® Surge Rating: 15A

® PlV: to 600V

® Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

JAN, JANTX, & JANTXV 1N4942
JAN, JANTX, & JANTXV 1N4944
JAN, JANTX, & JANTXV 1N4946

DESCRIPTION

These fast recovery rectifiers are suitable
for use as power devices for many appli-
cations. Devices are available as

JAN, JANTX or JANTXV.

Reverse Voltage

Type

200V
400V
600V

JAN, JANTX, & JANTXV 1N4942
JAN, JANTX, & JANTXV 1N4944
JAN, JANTX, & JANTXV 1N4946

Maximum Average D.C. Output Current
@T, = 55°C
@ T, = 100°C ...

Non-Repetitive Sinusoidal

Surge Current (8.3ms) ...

Operating Temperature Range .
Storage Temperature Range
Thermal Resistance

15A
. —65°C to +175°C
—65°C to +175°C

See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN, JANTX, & JANTXV 1N4942, 1N4944, 1N4946 BODY A

BAND INDICATES
155TYP.

CATHODE END
3.9mm 1085 MAX.
I 2.16mm
Ly 4
— |13 D § ] ’ Ej
l 1030 +.001

A
0.77mm +.03
.700 MIN. -250 MAX.
2] .055 TYP.
17.8mm 6.35mm — L4mm
i
1.625 MIN.
41.3mm >

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

= UNITRODE
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ELECTRICAL SPECIFICATIONS (at 25°C uniess noted)

JAN, JANTX, & JANTXV 1N4942, 1N4944, 1N4946

Ic — AVERAGE RECTIFIED CURRENT (A)

Minimum s .
Reverse Maximum Maximum :
Peak Breakdown Forward Reverse Reverse Capacitance
Type Inverse Voltage Voltage Current Recovery @ Vy=12v
Voltage @ 50uA Min. | Max. 25°C 150°C Time* = 1MHz
J, JTX, JTXV 1N4942 200v 220V 06V 13vde 150ns 45pf
J, JTX, JTXV 1N4944 400V 440V 1.0zA 200xA 150ns 35pf
J, JTX, JTXV 1N4946 600V 660V @1Ade 250ns 25pf
*Measured in circuit 1. = V2A, I = 1.0A, Iy = %A
Maximum Current Typical F dc '
vs Lead Temperature ypical Forward Lurren .
‘ P vs Forward Voltage Typical Reverse Current vs PIV
15 AMP SERIES 10 P I
s :
L 005 ,/l/
2 L z 0 — “s0°C
3 A i
L=%" 1, ! 02
N 5 Z o5
o =~ 3 1
T3 2 5. / R
L=%" = g /01T S 2 — T
2 5 g e w
T2 e 3, FLE g
o S B B
= Ja b 2
\ \ i ‘g 02 / u "
41 5 = (/1] 5 +75°C
1 g 0 10
S~ \ S / |
\ N T S .005 / 20 -
50 +125°¢
~ 002 17 ] 100 !
o o 001 150 100 50 0
% OF PIV
25 50 75 100 125 150 175 0o 2 4 6 8 1 12 14 %
T_— LEAD TEMPERATURE (°C) Vi — VOLTAGE (V)
Reverse-Recovery Circuit Characteristic Waveform.
50 @ 100 )
AN
) 4w b
+0.5A
+
PULSE
= 25Vdc GENERATOR
— (APPROX.) NOTE2 0A =
- 10 o ]
NOTE 3 OSCILLOSCOPE + 0.25A 7
NOTE1 Vi
=+
NOTES: —1.04

1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE « SEMICONDUCTOR PRODUCTS

580 PLEASANT STREET « WATERTOWN, MA 02172

TEL. (617) 926-0404 « FAX (617) 924-1235
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RECTIFIERS IN5186 1N5190
Military Approved, 3 Amp,

Fast Recovery n

FEATURES DESCRIPTION

e Continuous Rating: 3A These miniature fast recovery rectifiers

o Qualified to MIL-S-19500/424 permit operation at full power at frequen-
o PIV:to600V cies as high as 100kHz sine wave.

e Recovery Time: 150ns They are qualified to military specification
© Miniature Size and available as JAN, JANTX

© Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
100V JAN & JANTX 1N5186
200V JAN & JANTX 1N5187
400v JAN & JANTX 1N5188
600V JAN & JANTX 1N5190

Maximum Average D.C. Output Current

@T, = 25°C

@ T, = 150°C ... 0.7A
Non-Repetitive Sinusoidal

Surge Current (8.3ms) ...
Operating Temperature Range
Storage Temperature Range
Thermal Resistance

.. —65°C to +175°C
—65°C to 4-200°C
. See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

JAN & JANTX 1N5186-1N5190 BODY B
BAND INDICATES
CATHODE END. 175 TYP
4.4mm 145 MAX.
3.68mm
¥y
[ ) C 1| D) ] H
A 1040 +.001 Cj
1.02mm +.03
975 MIN. .300 MAX.
24.8mni 7.62mni > L 1u5TYP
2.9mm
2.30 MIN.

' 58.4mm

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS
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JAN, JANTX 1N5186-1N5190
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum
Minimum Peak Reverse D.C.
Peak Reverse Forward Current
Inverse Breakdown Voltage @ PV
Type Voltage Voltage @ 100xA Min. | Max. 25°C 100°C
J, JTX 1N5186 100V 120v
S 0.9v 15v
J, JTX 1N5187 200V 240V 2uA 100uA
J,JTX 1N5188 a00v 480v @ 9A(pK) " N
J, JTX 1N5190 600V 660V (8.3ms)
Reverse Capacitance Capacitance
Recovery @ V=0V @ Vg =4v
Type Time* f = 1MHz f = 1MHz
J, JTX 1IN5186 150ns 300pf 200pf
J, JTX 1N5187 200ns 300pf 170pf
J, JTX 1N5188 250ns 230pf 120pf
J, JTX 1N5190 400ns 180pf 90pf
*Recovery time measured from 1. = 0.5A to lp = 1.0A, lgec = 0.25A
i Reverse-Recovery Circuit
Maximum Current vs. Lead Temperature 50 0 10 0
7
I T T T i
L =.125 L = Lead Length
2 6 l < from Body_J _
:L_- T 5tL=.375 +
9 Eoa ~ = 25vdc { GENERATOR
a g 12 = (APPROX) NOTE?
g g 3 L =.750
3 NN N NOTES © 0SCILLOSCOPE +
s ™~ NOTE1
< 1
0 =
3% 55 75 95 115 135 155 175
T, — LEAD TEMPERATURE (°C NOTES:
t ) 1. Oscilloscope: Rise time = 3ns; input impedance = 504.
2. Pulse Generator: Rise time < 8ns; source impedance 102
3. Current viewing resistor, non-inductive, coaxial recommended.
Typical Forward Current
vs Forward Voltage Typical Reverse Current vs PIV
10
5 %% 01 ! {
2 /] 'z: [ —soc
1 < 1
- A 2 2
< & [ -
= ] / z S 25eeC
I c 1
w Y YIS « -l
g 1 XIS el S 2 A
> g g S ] 3}
0.05 w 5
| / x 10 o
.02 / W g - ¥75°C
o1 l & 50 ]
005 100
/ 200 va
.002 500 125°C
.001 / 1,000 l
0 2 4 6 8 1 12 14 150 100 50 0
V¢ — VOLTAGE (V) % OF PIV

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172

TEL. (617) 926-0404 « FAX (617) 924-1235 PRINTED IN U.SA.
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RECTIFIERS 1N5415-1N5420

-~ JAN, JANTX & JANTXV
Military Approved, Fast Recovery, 3 Amp

FEATURES DESCRIPTION

® Qualified to MIL-S-19500/411 This series of devices as designed to meet
e PIV: to 600V the need for high speed, power rectifiers

e Controlled Avalanche in military high-rel power supplies.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voitage Type
50V JAN, JANTX, JANTXV 1N5415
100V JAN, JANTX, JANTXV 1N5416
200V JAN, JANTX, JANTXV 1N5417
400v JAN, JANTX, JANTXV 1N5418
500V JAN, JANTX, JANTXV 1N5419
600V JAN, JANTX, JANTXV 1N5420
Maximum Average D.C. Output Current
@ Ty = 55°C o v 3.0A
@ T, = 100°C e 20A
Non-Repetitive Sinusoidal .
Surge Current (8.3mS) .....o.coooovvvvverrc, v 80A
Operating Temperature Range ... —65°C to +175°C

Storage Temperature Range
Thermal Resistance 6, @ L =%"

........... —65°C to +4-200°C

................ .. 20°C/W

See Lead Temperature
Derating Curve

MECHANICAL SPECIFICATIONS

J, JTX, JTXV 1N5415-1N5420 BODY B ;
BAND INDICATES
CATHODE END, 175 TYP

4.4mm 145 MAX.
I 3.68mm
¥y
— T I D ]

‘ .040 +.001 EJ
1.02mm +.03 |
.975 MIN. .300 MAX.
24.8mni 7.62mmi > L 15TYP.
2.9mm
2.30 MIN.
58.4mm

Dimensions in inches.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
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JAN, JANTX, JANTXV 1N5415 - 1N5420
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Minimum
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV @ 50uA Min. T Max. 25°C 100°C Time*
J, JTX, JTXV IN5415 50v 55V 150
J, JTX, JTXV 1N5416 100v 110v 150
L 0.6V 1.5V(pk
J, JTX, JTXV 1N5417 200V 220V (P 1.0uA 20A 1%
J, JTX, JTXV 1N5418 400v 440v @ 9Adc 150
J, JTX, JTXV IN5419 500V 550V tp = 300us 250
J, JTX, JTXV 1N5420 600V 660V 400
*Measured in circuit I =05 A, I = 1A, lp.c =0.25A.
Typical Reverse Current vs. PIV Typical Forward Current
.0001 vs. Forward Voltage
.0002 I f 20K
10005 _WC-L 10K |
.001
.002 A - * /]
005 — | £ 2 7
z 0 ——— To5e L 1K
I 02 = 25°C, Z 500
£ 200 A
& 2 == 3 100 A / A
% 5 - | 50 =35 Lcy%’ é‘il
1 = RVAN YA
L 2 +100°C / iz u Ay, /
=~ 5 L
10 L = 5
20 “ 2 [
50 2 4 6 8 1 12 14 16
100 —— =] V, — VOLTAGE (V)
200 ' — TISO cl] ‘
200 T 1
1000
150 100 50 0 Maximum Power
% PIV s vs. Lead Temperature
S 20
z Posy=T —T, [
< s > (max) i L] L
§ . N iROJL N
\ O,
g 1 L /\\ ) >
B 12 NS &
1%} <5 &
8 10 :J>N,0J'\ N
g 8 325
2 AN NN
Maximum Current vs. Lead Temperature 5 ) RSN
7 — H = .500-] ™
T . 1 % 0 =
a 6 [ L=.125 L = Lead Length | g 0 25 50 75 100 125 150 175
8 N from Body T, — LEAD TEMPERATURE (°C)
E Z 5 L=.375 N
Qe a4 \l\ L.
a2 1% Reverse-Recovery Circuit
we 3pL=.7% & 50 0 100
<3 N AN
€0 2
z 1 \\ N -
~
0 +
35 55 75 95 115 135 155 175 = 25vde { GERERSEOR
T, — LEAD TEMPERATURE (°C) —=- (APPROX) NOTE2
]' B No,‘g‘j OSCILLOSCOPE +
NOTE1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.

2. Pulse Generator: Rise time < 8ns; source impedance 105.

3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-20 PRINTED IN US.A



RECTIFIERS

Military Approved, 5 Amp,

General Purpose

FEATURES

® Qualified to MIL-S-19500/420A
e Continuous Rating: 5A

e PIV: to 800V

e TX Parts 100% Screened

- ® Miniature Size

e Controlied Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage

Type

200V
400V
600V
800V

JAN, JANTX & JANTXV 1N5550
JAN, JANTX & JANTXV 1IN5551
JAN, JANTX & JANTXV 1N5552
JAN, JANTX & JANTXV 1N5553

Maximum Average D.C. Output Current

@ T, = 55°C 3.0A

@T, =55C 50A
Non-Repetitive Sinusoidal

Surge Current (8.3ms) 100A

Operating Temperature Range
Storage Temperature Range —65°C to 4-200°C
Thermal Resistance ..., See Lead Temperature Derating Curve

MECHANICAL SPECIFICATIONS

—65°C to +175°C.

1N5550-1N5553
JAN, JANTX & JANTXV

DESCRIPTION

This series of military approved rectifiers
is useful in many military applications.
The 100% screening requirements in the
“TX" version combined with the unique
Unitrode construction assures the highest
degree of reliability.

J, JTX, JTXV 1N5550-1N5553
BAND INDICATES
CATHODE END. 175 TYP
4.4mm 145 MAX.
3.68mm
¥y
— | ) € |
' | 1040 +.001
1.02mm +.03
975 MIN. .300 MAX,
24.8mmt 7.62mmi > L__ 1S TYP.
2.9mm

B 2.30 MIN.
) 58.4mm

‘| BODY-B

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
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JAN, JANTX, JANTXV 1N5550-1N5553
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
Maximum
Minimum Leakage Maximum
Peak Reverse Peak Forward Current Reverse
Type Inverse Breakdown Voltage @PIv Recovery
Voltage Voltage @ 50uA Min. Max. 25°C 100°C Time*
J, JTX, JTXV 1IN5550 200V 240V
J, JTX, JTXV 1N5551 400V 460V 0.6V 12V
1.0xA 75uA 2.0us
J, JTX, JTXV 1N5552 600V 660V Ir = 9A(pk)
i (8.3ms)
J, JTX, JTXV 1IN5553 800V 880V 1.3V
*Measured in a test circuit I, =0.5A, Iy = 1.0A, I = 0.25A
i Maximum Power Dissipation
Maximum Current vs. Lead Temperature vs. Lead Temperatt'l)re
T N R e Y i
=. = Lead Len 8 | = =T — 4
a 6 N\ lr?)m Body—] . 16 L =.000 P(max) =T, — T, ‘{
L~ 5 |L=.375"N w2 [ Row
I 5z 1 1 "
ub 2 Bz a o - — .
c Z f sE 10~ L= .250
W 3L=.750 2% L=.375
§ 3 2 N % 8 s t K L = .500—]
5 . \ s 0 4 \\ — Il
2FL= ]750
0
35 55 75 95 115 135 155 175 ° 25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)
Typical Reverse Current vs. PIV Typlca':lotelra\:greo(')‘grgr:nt vs.
01 = 10,000
.02 — —s0°c ] J /// I
5,000 1 f
o 175°C // 25°C
_ " _’ 2,000 1 Y VA 1
g 1 ' wo'c | /7 / J[ —soc
E 2 1,000 7 / /L
E 5 25°C | < 500
£ f £ i
- 200
w2 | & /1]
7] L x 100
£ s g /]
> 10 [T 75°C 3 %0
x 9 8 / / /
| @ 20
Lol sl /T
i - E w0
100 — S / / l
200 | ] 125°C j ‘I* 5 ] I
" |
500 - 2
w00 111 l I 1
150 100 50 0 1 X
i 0 025 05 075 10 125 15
% OF PIV V; — FORWARD VOLTAGE (V)
Characteristic Wave Form Reverse-Recovery Circuit
ter 50 Q 10
+0.5A AT
0A
_0.25A 1 — 25Vdc GErle“FilSﬁOR
: 7 = (APPROX.) NOTE2
/ _
leig ozg»&?scops +
—1.0A p I

H —lem

SET TIME BASE

FOR 500ns/cm NOTES:

1. Oscilloscope: Rise time -~ 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 10¢.
3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172

TEL. (617) 926-0404 « FAX (617) 924-1235 PRINTED IN U.S.A.
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RECTIFIERS

Standard Recovery, 1 Amp
Military Approved

FEATURES

* Qualified to MIL-S-19500/427
o PIV: to 1000V

 Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN, JANTX & JANTXV IN5614
400V JAN, JANTX & JANTXV 1IN5616
600V JAN, JANTX & JANTXV 1N5618
800V JAN, JANTX & JANTXV 1IN5620
1000V JAN, JANTX & JANTXV 1N5622

Maximum Average D.C. Output Current

@ To==55°C .o 1.0A

@ T, =100°C
Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range
Storage Temperature Range ...
Thermal Resistance 0, @ L =% ...

30A
—65°C to +4175°C
—65°C to 4-200°C
38°C/W
See Lead Temperature
Derating Curve

MECHANICAL SPECIFICATIONS

1IN5614, IN5616, IN5618,
1N5620, IN5622
JAN, JANTX & JANTXV

DESCRIPTION

This series of medium power general
purpose rectifiers can be used in the
most demanding military supplies.
Rugged mechanical integrity and tight
electrical parameters make them
particularly useful.

J, JTX, JTXV 1N5614, IN5616, IN5618, IN5620, IN5622

BAND INDICATES
CATHODE END 155 TYP.

39mm 085 MAX.
I 2.16mm
¥y
— o1

L l .030+.001
0.77mm +.03
700 MIN, .250 MAX.
X 055 TYP.
17.8mm 6.35mm — Lamm
1.625 MIN.
41.3mm

BODY A

THESE DEVICES ALSO AVAILABLE IN-SURFACE'MOUNT PACKAGE. SEE SECTION 11.
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

JAN, JANTX, JANTXV 1N5614, IN5616, 1IN5618, IN5620, IN5622

Minimum .
Reverse Maximum Maximum
Breakdown Forward Reverse Reverse
Voltage Voltage Current Recovery
Type PIV @ 50pA Min. I Max. - 25°C 100°C Time*
J, JTX, JTXV IN5614 200V 220V
J, JTX, JTXV 1IN5616 400V 440V 0.8 1.3V(pk) 0.5uA 25uA 2.0uS
J, JTX, JTXV 1IN5618 600V 660V @3.0A
J, JTX, JTXV IN5620 800V 880V tp = 300uS
J, JTX, JTXV 1IN5622 - 1000V 1100V -
*Measured in Circuit If = 1/2A, IR =1.0A, IRec = 1/4A
Typical Reverse Current vs. PIV
. 0001 T
Typical Forward Voltage .0002 _sooc_,L
vs. Forward Current .0005
.001 1
10K 002 |
5K 005 AT J—
2K Va7 Va o T25°C]
4 < 1]
z K 7 / 302 ]
E 500 L/ ‘% ] ——
£ 200 / € 2
E 100 Aol 33
iy B/ Ao +100°C7]
S 50 R .z =
| 20 »/ I = 5 m—— =
= 10 10
uRwa : =
L / 1y [T ESURA
1 / 200
2 4 . 12 14 500
V, — VOLTAGE (V) 1000150 100 %0 0
% PIV
Maximum Current
vs Lead Temperature
Maximum Power Dissipation .
= vs. Lead Temperature
210 ——r z
z 4 Proay= T =T, _| <
=} ) I
- 8 | e | Z
< { 111 )
[ SN L = Lead Length x L= v
2 6 0~ from Body N " —+ 4
= T !
s LIS ] o v
5 NG — % =4 o
g, .‘\:\\35\ el N L=\:/.\ ? g
8 s 375~ | = .6 F 41, <
g2 \D‘\:j —— « \ ®
5, L=T o || uw L=% \ Lil
2 L1 g ™ N 41 5
= 25 50 75 100 125 150 175 F R N \ 2
T, — LEAD TEMPERATURE (°C) T N T 5
2 TN
[} 0
25 S50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
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RECTIFIERS
Military Approved, Fast Recovery, 1 Amp

FEATURES

© Qualified to MIL-S-19500/429
o P|V: to 600V

o Controlled Avalanche

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage Type
200V JAN, JANTX, JANTXV 1N5615
400V JAN, JANTX, JANTXV 1N5617
600V ) JAN, JANTX, JANTXV 1N5619

Maximum Average D.C. Output Current
@ T,=55°C ...
@ T, =100°C
Non-Repetitive Sinusoidal
Surge Current (8.3ms)
Operating Temperature Range ... —65°C to +4175°C
Storage Temperature Range —65°C to +4-200°C
Thermal ReSIStaNCe O ... 38°C/W
See Lead Temperature
Derating Curve

25A

MECHANICAL SPECIFICATIONS

1IN5615, IN5617, IN5619
JAN, JANTX & JANTXV

DESCRIPTION

This series of military approved rectifiers is
useful in many military applications where
fast recovery and medium power are
required. The 100% screening requirements
in the “TX" version combined with the
unique Unitrode construction assures the
highest degree of reliability.

J, JTX, JTXV 1N5615, 1N5617, IN5619

BAND INDICATES
CATHODE END 155 TYP.

*‘ “ 3.9mm 085 MAX.
r 2.16mm
¥y
— i D § ]

A | 030 +.001
0.77mm +.03
.700 MIN. 250 MAX.
: 055 TYP.
17.8mm 6.35mm 1.4mm
1.625 MIN.
41.3mm

BODY A

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
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JAN, JANTX, JANTXV 1N5615, IN5617, 1IN5619
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Minimum
Reverse Maxi )
Breakdown Forward Reverse Reverse Capacitance
Voltage Voltage Current Recovery @ Vp =12V
Type PIV @ 50uA Min. Max. 25°C 100°C Time* f = IMHz
J, JTX, JTXV 1N5615 200V 220V 0.8V 1.6V (pk) 0.54A 25.A 150ns 45pf
J, JTX, JTXV 1IN5617 400V 440v @ 3.0 Adc 150ns 35pf
3, JTX, JTXV INS619 | 600V 660V tp = 300us 250ns 25pf
*Measured in Circuit I; = 12A, |y = 1A, lpc = %A
Maximum Current vs Lead Temperature Typical Reverse Current vs. PIV
4 .0001
0002 —sorc
- .0005
< .001
E 002 L 1T &
5, 005 VA
« — ~ 01 +25°C
g L=W —+ 4 < 02 <
3 Ny . c_os =
w £ o 1
o L=\=:\ 3 = 232 =
52 P 5 Sl 4 i
w T2 p o=
o L= " \ -~ |2 +100°c J/]
a = AN \ I = s = —
s ~ = 10 L] —
w I~ \ N T! 3 A
W \ Q 20 7
F S 50 -
! N o 100 1 =T " 150°c] ]
S 200 )
500 11
1000
0 0 150 100 50 o
25 5 75 100 125 150 175 % PIV
T, — LEAD TEMPERATURE (°C)
Typic:_l Forward Voltage
Maximum Power - vs. Forward Current
- vs. Lead Temperature ) 1]
310 I
=T 2K
S : (i a, 7] < 1k ; A
2807 1 Eso P74
T 5 Ny, L = Lead Length | = /]
2 & 0~ from Body & 200 Y,
oy ] e
o 257, — o
g0 5" |~ L =500 3] )
z ) N | 20
o 3 =10
z 3 RN :
= L= Lop— \b\\ || )
30 L | 1
= 25 50 75 100 125 150 175 8 1 12 14 16

T_— LEAD TEMPERATURE (°C) V, — VOLTAGE (V)

Reverse-Recovery Circuit
10 ¢
AN~

PULSE
= WZond GENERATOR
(APPROX) NOTE2
- 19
NOTE 3 (9) osciLcoscore +

NOTE1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 109.

3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 PRINTED IN U.SA.
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RECTIFIERS

High Efficiency, ESP, 2.5 Amp to 20 Amp

FEATURES

e Exceptional Efficiency

® Low Forward Voltage

e Extremely Fast Reverse Recovery Time
® Extremely Fast Forward Recovery Time
e High Surge

® Small Size

® Rugged, High Current Termination

® Radiation Tolerant

ABSOLUTE MAXIMUM RATINGS

1N5802-1N5806
1N5807-1N5811
1N5812-1N5816

DESCRIPTION

This series of High Efficiency Power
Rectifiers allows circuit designers to
design high current, high frequency sup-
plies to 500 kHz with very low diode losses.
The high forward surge capability makes
these devices useful in protective circuits.

2.5 Amp 6 Amp 20 Amp
Peak Inverse Voltage Series Series Series

50v 1N5802 1N5807 1N5812

75V 1N5803 1N5808 1N5813

100v 1IN5804 1N5809 1N5814

125v 1N5805 IN5810 1N5815

150V 1N5806 1N5811 1IN5816
. 2.5 AMP 6.0 AMP 20 AMP
Maximum Average D.C. Output Current SERIES

@T, =75C, L=%" .

@ T. = 100°C
Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating and Storage Temperature Range
Thermal Resistance 2.5A and 6A Series.

20A Series

MECHANICAL SPECIFICATIONS

Typical Weight — 0.75 grams

1N5802-1N5806 BODY A
BAND INDICATES
CATHODE END 55 TYP.
3.9mm 085 MAX
2.16mm
v L
— 1T ) § ]
A .030 +.001
0.77mm +.03
.700 MIN. .250 MAX.
055 TYP.
17.8mm 6.35mm 1.4mm
1.625 MIN.
f 41.3mm
' Typical Weight — 0.22 grams
1N5807-1N5811 BODY B _
BAND INDICATES
CATHODE END 175TYP.
4.4mm 145 MAX.
3.68mm
Yy
 —1 T I—o¢ 2] !:j
U .040 +.001 H
1.02mm +.03
.975 MIN. .300 MAX.
24.8mm 7.62mm > L L5TYP.
2.9mm
2.30 MIN.

' 58.4mm U

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
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MECHANICAL SPECIFICATIONS

1N5802-1N5806 1N5807-1N5811 1N5812-1N5816

b

078
Max.

.800
o1s_|,_.a0s V"
437 Max ]

Dimensions in inches,

T

| 424
Max
4

U2 e 00

1N5812-1N5816

=.010
430

T
.250
Max.

Part Identification: Type number printed on metal case.
Polarity: Cathode to stud end

Max. Weight: 7.0 Grams

Installation Precautipns: Maximum unlubricated stud torque:

10 inch pounds

Thermal Resistance: 3.0°C/W

DO-4

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

I, — AVERAGE RECTIFIED CURRENT (A)

Maximum Leakage Typical Forward
Forward Current Maximum Reverse Typical Forward Recovery Typical Junction
Type PIV Voltage @ PIv Recovery Time Recovery Time Voltage Capacitance
Drop* 25°C 100°C Voo lpr Trec @ 1A Recover to 1V @ 1A tr = 8ns @ —1ov
1N5802 50V
1N5803 75V
1IN5804 100v 85@1A | 1A 50uA | 25ns, 0.5A-0.5A-0.05A 15ns 15v 15pf
1N5805 125v
1N5806 150v
1N5807 50V
1N5808 75V
1N5809 100v BIS@4A | 5uA 150.A 30ns, 1.0-1.0-0.1A 15ns 15v 45pf
1N5810 125v
1N5811 150V
1N5812 50v
IN5813 75v .
1N5814 100v 900 @ 10A | 10.A 750A 35ns, 1.0-1.0-0.1A 15ns 15v 200pf
1IN5815 125v
1IN5816 150V
*Pulse width = 250ms
Output Current vs. Lead Temp. Output Current vs. Case Temp. Output Current vs. Lead Temp.
20 T 12 T T
6 | 25AmPsERIES 1 20 AMP SERIES ~ 6 AMP SERIES | L 12
L = Lead Length < < \l |
from Body | = Z 10 " t :":n.dakd'y'nh 4 10
5 6 & 15 g L=W '\
3 & N ] N\ 8
L 5 g b= o 8 g
4 L= n O © o ﬁ
] LI~ u s Le =
3 3 ? ) Lt it \‘ ®
— Ry - Q P
AN - \ & } a
5 : = N A
2 =% 2 9 W o 4 L ]
N s -] N ’ 6
xs w L
1 N L1 S E ) z
\ | | \ 1
~ _O
0 0 - 0 [}
25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
[ 100 125 150 175

T, — LEAD TEMPERATURE (°C)

UNITRODE + SEMICONDUCTOR PRODUCTS
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Typical Forward Current
vs. Forward Voltage

1N5802-1N5806

Typical Forward Current
vs. Forward Voltage

0
'5 2.5 AMP SERIES Zz#d ‘:; 6 AMP SERIES
f 72l
: / . Bz77
1 / 10 ,///
s A A s A/ /
2 771/ : 4
v 2 A v 2 /
w z /
a J{ w
= /.o A Z
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‘])'05 ?7: e il 3 s b go fofo
- o © 1]
) _l~ 2 VB ST
o I 1 /
ws |4 LA . |
w L
001 /
. o i
1 2 34 56 7 8910111213
V, — VOLTAGE (V) 1 2 3 4 5 6 7 8 910111213
V, — VOLTAGE (V)
Typical Reverse Current Typical Reverse Current
vs. Voltage vs. Voltage
o 75 AMP SERIES o A T [ éamp series
- 02
ford gy
T=-50° = — C
/
o1 1 v
L ‘ —
|
-~ 05 P ~ | 4—11
3 1 1 ks \ ol
z L s, /] T=2¢
w L~ l&l
x v —250c z L
5 5 =] //
v > ‘i‘ 10
I -
- /V/ =20 V1 = =
S J.— 1 7 T=+75"C
o =455 C 10 -
"1
f ‘ L 20
ke — 125"
50 T=4125C // ( T 125°C
100 - T 1000
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1z — CURRENT (A)

le — CURRENT (uA)
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o1
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02

1000

1IN5807-1N5811  1IN5812-1N5816

Typical Forward Current
vs. Forward Voltage

o

20 AMP SERIES
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Reverse-Recovery Time Circuit

[
+ iw' u.T.
Constant current PULSE
supply for GENERATOR
T for Is;
High Z, 1 53‘ Low Z., Fast t
NI OSCILLOSCOPE +
(coaxial)
=
NOTES:

1. Oscilloscope: Rise time < 3 ns; input impedance = 50 ©.
2. Pulse Generator: Rise time < 8 ns; source impedance 10 ¢..

Forward Pulse Current vs. Duration

10,000 l
5,000 \l 204 s
6 I?/Es Square Pulse Current vs
- 4 Sg, Duration for Non-Repetitive Puise
2 \'\R’EK\S
% 1000 Py 4
E 500 \ -54 Sep, /IESJ‘N
3 \\\
® 10 e ™~
P P
~~
10 d_
50
lus lus W0us 100us Ims 10ms
PULSE DURATION
1IN5804, INS806 1N5809. INS811
Y, ‘ 32 7 I Lx
0 7, SQ
7 [
SN S/
BACKSIDE CATHODE BACKSIDE CATHODE.
CHIP METALLIZATION CHIP METALLIZATION
THICKNESS P THICKNESS TOf AL
0075 BACK AU 0075 ACK .. AU
0085 1008
UNITRODE « SEMICONDUCTOR PRODUCTS
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1N5802, 1N5804, 1N5806,
RECTIFlERS 1N5807, 1N5809, 1N5811

Military Approved, High Efficiency, JAN, JANTX & JANTXV

2.5 Amp and 6.0 Amp n
FEATURES DESCRIPTION

e Qualified to MIL-S-19500/477 This series of high efficiency power

o P|V: to 150V rectifiers are particularly applicable

o | ow Forward Voltage to switching regulator power supplies

where extremely fast switching and low
forward losses are most important.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage 2.5A Series 6.A Series
50V JAN, JANTX & JANTXV 1N5802 JAN, JANTX & JANTXV 1N5807
100v JAN, JANTX & JANTXV 1N5804 JAN, JANTX & JANTXV 1N5809
150V JAN, JANTX & JANTXV 1N5806 JAN, JANTX & JANTXV 1N5811
Maximum Average D.C. Output Current 2.5A SERIES 6A SERIES
@T, =75C, L=%" .. 25A.. ... 6.0A
@ T, = 55°C . 1.0A..
Non-Repetitive Sinusoidal

Surge Current (8.3mMS)...........cocooooiiiiieie e 5B
Operating Temperature Range ... .—65°C to +175°C..
Storage Temperature Range ... —65°C to +200°C..

Thermal Resistance, 6; @ L =3%" ...59°C/W  355%C/W...
See lead temperature derating curve

MECHANICAL SPECIFICATIONS

BAND INDICATES J, JTX, JTXV 1N5802-1N5806 BODY A
CATHODE END 155 TYP.
39mm 1085 MAX.
2.16mm
Y 4
— | I—0¢ ]
A | 030 +.001 t;
0.77mm +.03
.700 MIN. .250 MAX.
L) 055 TYP.
17.8mm 6.35mm — 14mm
1.625 MIN.

¥ 41.3mm

Dimensions in inches.

BAND INDICATES J, JTX, JTXV 1N5807-1N5811 BODY B
CATHODE END. 175 TYP
4.4mm 145 MAX.
3.68mm
vy
— Y ET— 1
L | 040 +.001 Ej
1.02mm +.03 H
1975 MIN. .300 MAX,
24.8mm > "7.62mni > L_ 115TYP.
2.9mm
2.30 MIN.
' 58.4mm

Dimensions in inches.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

2:31 mmm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

J, JTX & JTXV 1N5802-1N5806

J, JTX & JTXV 1N5807-1N5811

Minimum Maximum
Breakdown Reverse Current Maximum
Type PV Voltage Forward Voltage @ PIV Reverse
@ 1004A @ 25°C @ 100°C 75°C 100°C Recovery Time

3, 37X, JTXV
1IN5807 sov 6oV 875V Max. 30ns
3, JTX, JTXV @ 4A (pk) 8V Max. e = Iy = 10A
1N5809 1oov 1ov 95VMax. | @aapk | A | BA T Toaa
3, JTX, JTXV @6A (pk) di/dt = 100A/us min.
e 150V 160V
3, JTX, ITXV
1IN5802 Sov 6ov 875V Max. %5ns
3, JTX, JTXV @ 1A (pK) 8V Max. lp = Iy = 05A
15804 loov 1oV IVMax. | @IlA(k | A S0aA 1 o 05A
3, JTX, JTXV @ 25A (pk) di/dt = 65A/ s min.
INsE0s 150v 160V

1N5807 1N5802
Output Current vs. Lead Temperature Output Current vs. Lead Temperature 1N5809 1N5804
1N5807-5811 1N5802-5606 - INS811 1N5806
? T 1 g2
= Lead Length __| 6 L = Lead length _| Z 18 =
\ from Body from Bod; :—3 1 L = 000
3
a
b L= 1" a 1
s il )
\ 2 RN & 10 \' 7 6
_ 8 L= %" % L= z 8 4.8
S = x 4 i g 36
g \\ ‘n:: e T~ 24
£ H \ s, L = 750 T 1'2
3 ER =% 3 [ L=s0/L=2375 -
< N E] £ .
| \ < 25 50 75 100 125 150 175
<. L= 3" = ) > \ *MAX. LEAD TEMPERATURE (°C)
= ST *Maximum lead temperature in °C (T,) at point “L" from
body. (For maximum operating junction temperature of
5 175°C with equal two-lead conditions.)
1
\ N
0 o 125 150 175
25 50 75 100 125 150 175 25 50 75 100 §
T, — LEAD TEMPERATURE (°C) T.— LEAD TEMPERATURE (°C)
Reverse-Recovery Circuit Characteristic Waveform
— t" f—
+ ¥0D.U.T. \
Constant current PULSE Ie Taee
supply for GENERATOR l l
Ig; P, for Ig; T o
High Z, 10 Low Z,, Fast t X T
NOTH} OSCILLOSCOPE . + 11 [
L SET TIME BASE 1
- FOR 5 NS/CM
NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.

1N5809. IN5811

=
,,J%,I

SQ

058l
sQ

’“Lj

i
-

BACKSIDE CATHODE

cHIP
- THICKNESS

045

0055

TOP.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235
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1N5804, 1N5806

032
Q.

W) |

Py —

]

BACKSIDE
CHIP

THICKNESS
6045
0055
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I — CURRENT (A)
N

.05

.02

.01

Typical Forward Current vs. Forward Voltage

I, — CURRENT (A)
: -

.01
.005

.002
.001

Typical Forward Current vs. Forward Voltage

JAN & JANTX 1N5807-5811

P77

\
=55 3
R N

'\‘
*27 )5°C
~

.1

[

2 3 4 5 6 7.8 9 1 111213

V. — VOLTAGE (V)

JAN & JANTX 1N58062-5806

X

V'V

/

k3
c

~S0°c T~

7‘175
+100
~
i — S R

/
[

a1

2 3456 .7 8.9 1111213
V; — VOLTAGE (V)
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JAN & JANTX 1N5802-1N5806

Typical Reverse Current vs. Voltage

JAN & JANTX 1N5807-5811

JAN & JANTX 1N5807-1N5811

.01
o L1
T = —50°C
/
/
1
2
T=425C] 1
| 1T
< ]
31
=R
& L
[:4 /
3 T = +75°C |+
RU =
“ 20 - :
K L _
~
100
T = +125°C -
200 —
4]
1000
120 10090 80 70 60 50 40 30 20 10 O
VOLTAGE IN % OF PIV
Typical Reverse Current vs. Voltage
JAN & JANTX 1N5802-5806
001 M
// T = —50°C
.01
~.05
< 1 T = +25°C 1
-
E LT //
@ L
@
=]
(8]
|1 »
= L~
T = 475°C L1
,///
5 =
10 |
Vv
T = +125°C //
50
o 1]

120

100 90 80 70 60 50 40 30 20 10 O

VOLTAGE IN % OF PIV
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RECTIFIERS
Military Approved

High Efficiency, 20 Amp

FEATURES
® Qualified to MIL-S-19500/478
e Exceptional Efficiency

7

85

® Mechanically Rugged ) 1%
® Low Thermal Resistance WSWMDT
o JAN, JANTX and JANTXV Available i oaon
0095 BACK... AU
ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage Type
50V JAN, JANTX, JANTXV 1N5812
100V JAN, JANTX, JANTXV, 1N5814
150v JAN, JANTX, JANTXV 1N5816

Maximum Average D.C. Output Current

@ Tc=100°C

@ Ta=55°C
Non-Repetitive Sinusoidal

Surge Current @ 8.3MSEC ..o s 400A
Thermal Resistance, Junction to Case 15°C/W

Operating Junction Temperature
Storage Ambient Temperature

.. —65°C to +175°C
.. —65°C to 4-200°C

MECHANICAL SPECIFICATIONS

1N5812, 1IN5814, 1N5816
JAN, JANTX & JANTXV

DESCRIPTION
This series is suited for use as a power

- rectifier in switching regulator and high

frequency inverter/converter and other
appropriate equipment circuits where low
voltage drop and fast recovery times are
important.

J, JTX, JTXV 1NG812, 1IN5814, IN5816

ins. mm

LB :_ B - A | 078 MAX. 1.98 MAX.

C . B | 437 = 015 11.10+038
A—— R C [ 205 MAX. 10.29 MAX.
| i D [ 800 MAX. 20.32 MAX.

- ‘ﬂj’ € [.430= 010 1092 0.25
8 F | 250 MAX. 6.35 MAX.
Lo H G | 424 MAX. 10.77 MAX.

R | 066 MIN. DIA. 1.68 MIN. DIA]

DO-4

Notes:

1. Polarity is cathode-to-stud.

2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 15 inch pounds.
4. Angular orientation of terminal is undefined.

2-34
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e — MAXIMUM CURRENT (A)

JAN, JANTX, JANTXV 1N5812, 1N5814, 1N5816
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum
Minimum Leakage
Peak Reverse Peak Forward Current
Type inverse Breakdown Voltage @ PIV
Voltage Voltage @ 100xA @ 10Apk @ 20Apk 25°C 100°C
J, JTX, JTXV 1N5812 50v 60V
.86V 95V
J, JTX, JTXV 1IN5814 100V 110v . 10 750A
ITX,J MAX. MAX, kA i
J, JTX, JTXV 1N5816 150v 160V
Maximum Maximum
Forward Forward Maximum
Maximum Reverse Recovery Recovery Junction
Recovery Time @ Time Voltage Capacitance
If, Ir, Irec @ 1A Recovery to 1V @ 1A tr =8nsec @ —1o0v
35nsec 1.0A —1.0A —0.1A 15nsec 22V 300pf
Output Current Typical Forward Current Typical Reverse Current
vs. Case Temperature vs. Forward Voltage vs. Reverse Voltage
2 100 001
4
g 002
? % T [ |
» 005 T, =+25C
= .01
18 10 £
2 E 02
E g
E / E .05
@ x 1
g2 S 2
o i< o
; AR 8al 3 =
2 £ 8 o € T
Zos Lo —fe w1 T, = +100°C —
2 [ R my,
02 « L1177, = +125°C //
5 _L / / | s 2 -
o! / / = 10 |HEFET, = +150°C
005 20
0.02 / 50
0 ool / 130120 110100 90 80 70 60 50 40 30 20 10 0
0 100 125 150 175 01234567 89 101112131415 Vg — REVERSE VOLTAGE (% OF PIV)
CASE TEMPERATURE (°C) V; — VOLTAGE (V)
Reverse-Recovery Time Test Circuit Characteristic Waveform
—  te
A
+ ¥ DUT.
Constant current PULSE le=1A \
supply for GENERATOR \ lgec = 1A
5 p for Ig; )i i
High Z, 10 Low Z,, Fast t, o = T
N.I +
(coaxia”j OSCILLOSCOPE J \\ ' I, = 1A
NOTES: - SET TIME BASE T
1. Oscilloscope: Rise time < 3 ns; input impedance = 50 Q. FOR 5 NS/CM
2. Pulse Generator: Rise time < 8 ns; source impedance 10 .

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404  FAX (617) 924-1235 2-35 PRINTED IN USA.



POWER SCHOTTKY RECTIFIERS ING0S7
50 Amp, 30and 40 Volts |

FEATURES DESCRIPTION

® Very Low Forward Voltage Unitrode’s series of Schottky barrier power rectifiers is ideally suited for output

® Low Recovered Charge rectifiers and catch diodes in low voltage power supplies. The Unitrode high

e Rugged Package Design (DO-5) conductivity design, using a heavy copper top post and 4 point crirhp, ensures cool
e Low Thermal Resistance thermal operation and low dynamic impedance. Rugged design absorbs stress that
® High Surge Current can damage glass-to-metal seal during installation and use.

e Reverse Energy Tested (2A pk)

ABSOLUTE MAXIMUM RATINGS 1N6087 1N6098

Working Peak Reverse Voltage, Vg -
DC Blocking Voltage, Vg ....cccccooovvevune.
Repetitive Peak Reverse Voltage, Vigy -
Non-repetitive Peak Reverse Voltage, Vpgy -
Average Rectified Forward Current, I ............

(504 (T = 70°C)..
20A (Te = 105°C)

Non-repetitive Peak Surge Current (8.3 mS), lggy - 800A ...
Storage Temperature Range, TshJ —65 to + 125°C
Peak Operating Junction Temperature, Titen - R . #150°C oo
Thermal Resistance Junction to Case, Rgc ... e e e 1PCIWMaX.
ELECTRICAL CHARACTERISTICS (T, = 25°C)
Characteristic Symbol Both Types Units Conditions
Maximum Instantaneous Irrm " 250 mA Vewm = Rated,
Reverse Current Te=125°C

Pulse Width = 300us,
Duty Cycle < 2 percent

Maximum Reverse Current I 250 mA Vg = Rated, Tc = 115°C
Maximum Instantaneous Vem 0.86 \ lo = 50A*
Forward Voltage Tec=70°C

Vem 0.60 \ e =10A

Pulse Width 300.s
Duty Cycle < 2 percent

Capacitance C, 7000 pF Ve = 1.0V
*lem = 157A
MECHANICAL SPECIFICATIONS
1N6097, 1N6098 DO-5
ins. mm
A 225+ .005 572+ 0.13
B 060 MIN 1.52 MIN
C 156 + .020 2.96 + 0.51
) 156 MIN. FLAT 3.96 MIN. FLAT
E 667 DIA MAX 16.94 DIA. MAX
F 090 MAX 2.29 MAX.
G 677 = 010 17.20 + 0.25
H 375 MAX. 9.53 MAX.
J 140 MIN. DIA. 3.56 MIN. DIA
K |1.000 MAX 25 40 MAX
L | .450 MAX 11 43 MAX
M 438 - 015 11.13 - 038
N | .078 MAX 1 98 MAX
Notes:
1. Cathode is stud.
2. Maximum unlubricated stud torque: 30 inch pounds.
3. Angular orientation of terminal is undefined.
4. Maximum tension (90°) anode terminal 15 pounds for 30 seconds. M IEEI\D’"DCUDCNI"gUCTDR

4/82 2:36 s UNITRODE



1N6097, 1N6098

Typical Forward Current Typical Reverse Current n

vs Forward Voltage vs Reverse Voltage
T 7T 1000
100 || —
) A
< /0 &V 4w 4 150°C_L— —
= 744 Z 100
= E
o 10 = 2
«© F——=150°C = 77
3 1 o 25°C V,
o — a, 1z ra 1 @
12 c=_"-7-—$ vi 75°¢C & -
2 I-75°C A 3100
: Wi 7 o
& = =7 @ P o y
2 i | D L —A A
L A & AT
= 1717 L 7 Z
£ 10 d
1 [ JI’K)
cH
P
I~
0.1
0 1 2 3 4 5 6 7 8 9 10 0 10 20 30 40 50
Ve—FORWARD VOLTAGE (V) Va—REVERSE VOLTAGE (V)

UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-37 PRINTED INUSA.



RECTIFIERS
High Efficiency, 70A

FEATURES

e High Continuous Current Rating
e Very Low Forward Voltage

o Very Fast Switching Speeds

e High Surge Capability

e Low Thermal Resistance

e Mechanically Rugged

e Both Polarities Available

e Qualified to MIL-S-19500/550

z

HiP METALL
ihiess 508
iy BACK

0105

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, 1IN6304 ...
Peak Inverse Voltage, 1IN6305 ...
Peak Inverse Voltage, 1IN6306
Maximum Average D.C. Output Current at Tc = 100°C
Non-Repetitive Sinusodal Surge Current 8.3ms
Thermal Resistance, Junction to Case
Operating and Storage Temperature Range
Operating and Storage Temperature Range (JEDEC types)

POWER CYCLING

These devices possess the unique ability to pass many thousands
of cycles of a stress test designed to evaluate the integrity of the
bonding systems used in the construction of power rectifiers.

In this stress test, the case of the device is not heat sunk. Full rated
forward current is supplied to force a case temperature increase at
least 75°C, at which time, the current is removed and the case
allowed to cool. The cycle is repeated a minimum of 5,000 times to
simulate equipment being turned on and off. Extended power cycling
tests demonstrate a product capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

——y

w KSIDE CATHODE

IN6304—1N6306
JAN, JANTX, JANTXV

DESCRIPTION

. The 1N6304 Series is specifically designed
for operation in power switching circuits
operating at frequencies of at least
20KHz. The very low forward voltage and
very fast recovery time make them par-
ticularly suited for switching type power
supplies.

?

ZATIoN
AU

.0.8°C/W

-65°C to +175°C
-55°C to +175°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase relatively
little, with temperature or at different currents. Even in severe
applications, such as catch diodes for switching regulators and
output rectifiers for high frequency square wave thverters, these
devices switch many times faster than the fastest associated
transistors. Thus, the stresses on and powers dissipated in the
switching transistors are substantially less than when using other
rectifiers.

1N6304-1N6306 DO0-203AB
(DO-5)
“C ins. mm
o [ 225 o005 572:013 O
[ SEE NOTE 1 B 060 MIN 152 MIN
B r-‘j C] 1% - 020 396 - 051
0 156 MIN FLAT 3.96 MIN FLAT
A T 13 667 DIA MAX. 16.94 DIA MAX
o) E F | 090 MAX 2 29 MAX ]
»#{ G| 677 - 010 1720-025
i H H 375 MAX 9 53 MAX
Va .28 N B [ ] 140 MmN DiA 356 MIN DIA
UNF - 27 K 1000 MAX 25 40 MAX
M K J G L | 450 MAX 11 43 MAX
M| 238 - 015 1113:038
N 078 MAX 1.98 MAX
Notes:
1. Standard polarity is cathode-to-stud.
For reverse polarity (anode-to-stud) add suffix “R”, ie. IN6304R.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 20 inch pounds (20 kg. cm).
4. Angular orientaticn of terminal is undefined.
SEMICONDUCTOR
PRODUCTS
4/82 238 memm UNITRODE



ELECTRICAL SPECIFICATIONS

JAN, JANTX, JANTXV 1N6304-1N6306

Maximum Maximum Maximum
Type Vr Forward Voltage Reverse Current Reverse
Ve ln Recovery
Time
Te=25°C Tc = 150°C Tc = 25°C Te = 150°C te
1N6304 50V 9V BV Sons
1IN6305 100V 70A 70A 25uA 30mA 1A-1A-0.1A
1N6306 150V AT
te = 300uS te = 300uS
975V
@
3, JTX, JTXV 1N6304 50V o = 900us 840V 50ns"”
J, JTX, JTXV 1N6305 100V H @ 25uA 30mA
J, JTX, JTXV 1N6306 150V 1.18v 70A
@ te = 300us 60ns®
150A
te = 300us
.= 0.5A, In = 1A, lpec = 0.25A, di/a = 85A/us (min.).
@ Jey = 70A, di/ae = 130A/ps.
Maximum Maximum Maximum
Type Vg Forward Recovery Forward Junction
Time Voltage Capacitance
J, JTX, JTXV 1N6304 50V _
4, JTX, JTXV 1N6305 100v o= TAS = 805 o = A 1= 80 Goonr
J, JTX, JTXV 1N6306 150V M v ™ v P
Output Current vs. Peak Output Current vs.
Case Temperature Case Temperature
2 \ \
,S: z 220 | Duty Cycle
Z = 10%
E 50 % 180 AN 30% \
2 o
(8] =}
§’ E 140 \\ 50% N
£ 30 = 70%\
2 p=}
c{ ; 100 %;‘ \\
o &
“ 10 \ \
_.IE 60 == = > \\
100 125 175 \)K \\
T, — CASE TEMPERATURE (°C) 20 }o, Average of Rectified <~
R ine ™~
100 120 140 160 180
Tc — CASE TEMPERATURE (°C)
UNITRODE « SEMICONDUCTOR PRODUCTS
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JAN, JANTX, JANTXV 1N6304-1N6306

Forward Current Typical Reverse Current
vs. Forward Voitage vs. Reverse Voltage
200 7 . .001
/ 002 4
100 4 / 005 e
——
. N/
; 50 _ o2 T,=25C
<
g E 05
=) U |
e ¥ e 1S [o & 2 |
E SIS 1 |2 o /
= e fN (8 o
& 10 PE P R 5 5
o . " ) — ]
b o /SN A n 1
| [ | 1 7, =+100°C
+ 5 = 2
/ , 5 T, = +125°C
/ T
2 / / 20
! w
0 02 04 06 08 10 12 14
Vr — FORWARD VOLTAGE (V) 130 120 110100 90 80 70 60 50 40 30 20 10 O
VOLTAGE IN % OF PIV
Maximum Forward Surge
vs. Number of Cycles
Thermal Impedance
800 N vs. Pulse Width
e
f o s —
3 e |
- 600 a( L1
Z w2
3 a.
g 2 1 b
O 400 ~ =2 //
! Z 05
2 W Vr
£ T
20 " V4
° I'—41cvele |02
N =
3 .01
N 01.02.05.1 .2 .51 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
12 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Reverse-Recovery Circuit Characteristic Waveform
—] t e
+ 2D.U.T. \
Constant current PULSE , \ \
supply for GENERATOR g e
Ir; a for Ig;
High Z, 10 Low Z,, Fastt T o \ e
N.I OSCILLOSCOPE + T |
{coaxial) l R
- SET TIME BASE B
NOTES: FOR 5 NS/CM

1. Oscilloscope: Rise time < 3ns; input impedance = 500.
2. Pulse Generator: Rise time < 8ns; source impedance = 10Q.
3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172 :
TEL. (617) 926-0404 « FAX (617) 924-1235 2-40 « PRINTED IN U.SA.



POWER SCHOTTKY RECTIFIERS

50A Pk, 45V

FEATURES

e Very Low Forward Voltage

o Low Recovered Charge -

* Rugged Package Design (DO-4)

o High Efficiency for Low Voltage Supplies
® 45V Blocking @ Rated Timax

® 54V Repetitive Surge Voltage

® Qualified to MIL-S-19500/553

ABSOLUTE MAXIMUM RATINGS

Working Peak Reverse Voltage, VRwM « .o vvevtit it it eearnrneananeens 45V
DC BloCKINg VOHAEE, VR « vttt vt ittt ettt ettt e i e e i i e aananans 45V
Peak Repetitive Surge Voltage, Vasm @ JaM «vvnveenereneiiiiiii i iiieiiianenans 54V
Average Rectified Forward Current, lo @ Tc =125°C ...ooiiiiiiiiiiinineninnnnnn.. 25A
Peak Repetitive Forward Current

(Rated Vg, Square Wave, 20kHz, 50% Duty Cycle),

L o e 2 e N 50A
Non-Repetitive Peak Surge Current (8.3ms), lrsm «vvvveviiiin i 600A
Peak Reverse Transient Current, [am «....ovouiiiiiiiiiiiiiiiiii i i 2A
Operating and Storage Temperature Range ..............ccoovinanen -55°C to +175°C
Thermal Resistance, Junction to Case, Rasc «vevvverininiiiininennnnnenan, 2.0°C/W

MECHANICAL SPECIFICATIONS

IN6391
JAN, JANTX, JANTXV

DESCRIPTION

The 1N6391 has a Schottky barrier
junction and is ideally suited for output
rectifiers and catch diodes in low voltage
power supplies. Rugged design absorbs
stress that can damage glass-to-metal seal
during installation and use.

JAN, JANTX, JANTXV 1N6391

0 3 INCHES | _ MILLIMETERS
B c A 078 MAX. 1.98 MAX.
A | B|437:.015 | 11102038
C | .405 MAX. 10.29 MAX.
¥ D | 800 MAX. 20.32 MAX.
- - ?@ G - E[.430 £ 010 | 10.92 £ 0.25
" ; i F |.250 MAX. 6.35 MAX.
UNF-2A H G [.424 MAX. 10.77 MAX.
H 066 MIN. DIA. | _1.68 MIN. DIA.

DO-4

NOTES:
1. Cathode is stud.
2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 10 inch pounds.
4. Angular orientation of terminal is undefined.

4/83 2-41
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ELECTRICAL CHARACTERISTICS (Tcase = 25°C)

JAN, JANTX, JANTXV 1N6391

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous in 15 mA Tc =25°C, Va = Vawm
Reverse Current 40 mA Tc=125°C

400 mA Tc=175°C

Pulse Width = 400us

Duty Cycle = 1%
Maximum Instantaneous Ve 0.44 \ ir = BA, Tc = 25°C
Forward Voltage 0.68 Vv ir = 50A, Tc = 25°C

Pulse Width = 300us

Duty Cycle = 1%
Capacitance (o 2000 pF Vr = 5.0V

Typical Forward Current
vs Forward Voltage

Typical Reverse Current
vs Reverse Voltage

] 1000
WEEe 100 —
s —
100 o, ]
Ze . | TS _
Zé ; |
2 £
< 10 25°C
c 5 ¥ Y
4
g 0 )7 g /|
% / / 8 4/ ,/
9 // P! —75"C /’
. =«
+ Y yAVA =
1 y]  / /
/ 01 -
/ ”
0.1 01
0 0.2 04 0.6 08 10 0 20 40 60 80 100 120
Ve — VOLTAGE (V) % OF Va
Vo, Rating vs Case Temperature
50
45 \
40
35
S 30 \
L2
: \
= 20 \
15 \
10 \ )
) \
-50 -25 0 25 50 75 100 125 150 175
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POWER SCHOTTKY RECTIFIERS 1\63%2
120A Pk JAN, JANTX, JANTXV

FEATURES DESCRIPTION

o Very Low Forward Voltage (0.6 at 60A, 125°C) The 1N6392 Schottky barrier power recti-
e Low Recovered Charge fier is ideally suited for output rectifiers

o Rugged Package Design (DO-5) and catch diodes in low voltage power

® High Efficiency for Low Voltage Supplies supplies. The Unitrode high conductivity
o Low Thermal Resistance (1.0°C/W) design, using a heavy copper top post and
o High Surge Current (800A) 4 point crimp, ensures cool thermal

® Low Reverse Current (60mA at rated Va at 125°C) operation and low dynamic impedance.

e Qualified to MIL-S-19500/554 Rugged design absorbs stress that can

damage glass-to-metal seal during
installation and use.

ABSOLUTE MAXIMUM RATINGS

Working Peak Reverse VOHage, VAWM « -« v vreneerineetiineetineeerniineeennnnns
DC Blocking Voltage, Ve ...coevevnvninnn.
Peak Repetitive Surge Voltage, Vasm @ lam
Peak Repetitive Forward Current

(Rated Vg, Square Wave, 20kHz, 50% Duty Cycle), lerm ....... 120A (at T¢ = 115°C)
Average Rectified Forward Current, leav «ovvveeeerieernnnneennn.. 60A (at Tc = 115°C)
Non-Repetitive Peak Surge Current (8.3ms), lesm ..ovovvvniiiiiiiiiiiiiinienn, 1,000A
Peak Reverse Transient Current, lam ..........coounnt. N 1 ScHOTTKY DIE
Operating and Storage Temperature Range . jzﬁ%:%%%ﬁzfrﬁ‘f%mgg
Thermal Resistance, Junction to Case, Rguc «+..vvvvvviiniiiiiniiiininen, 1.0°C/wW (HIGH TEMP SOLOER ON BOTTOM SURFACE)

MECHANICAL SPECIFICATIONS

JAN, JANTX, JANTXV 1N6392 DO-5

INCHES MILLIMETERS

A .225 + .005 5.720.13
B | .060 MIN. 1.52 MIN.
€ NOTE 1 C | .156 + .020 3.96  0.51
D .156 MIN. FLAT) 3.96 MIN. FLAT
E | .667 DIA. MAX. [16.94 DIA. MAX.
] F | .090 MAX. 2.29 MAX.
G| 677+.010 |17.20%0.25
M H{ .375 MAX. 9.53 MAX.
J | .140 MIN. DIA. | 3.56 MIN. DIA.
K |1.000 MAX. 25.40 MAX.
L | .450 MAX. 11.43 MAX.
M| 438+ .015 11.13+0.38
N | .078 MAX. 1.98 MAX.
NOTES:
1. Cathode is stud. 3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm).
2. All metal surfaces tin plated. 4. Angular orientation of terminal is undefined.

SEMICONDUCTOR
PRODUCTS
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ELECTRICAL CHARACTERISTICS (Tcase = 25°C)

JAN, JANTX, JANTXV 1N6392

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous ir 20 mA Vi = Vawwm
Reverse Current 60 mA Tc=125°C
600 mA Te =175°C
Pulse Width = 400us
Duty Cycle = 1%
Maximum Instantaneous VF 0.47 v ir = 10A, Tc = 25°C
Forward Voltage 0.68 Vv ir = 60A, T¢c = 25°C
0.82 v ir = 120A, Tc = 125°C
Pulse Width = 300us
Duty Cycle = 1%
Maximum Capacitance Cq 3000 pF Vg = 5.0V
Typical Forward Current Typical Reverse Current
vs Forward Voltage vs Reverse Voltage
T 1000
100 !
175°C s
£ Z 100 - |
£ £ TE0°C
10— e —
z E—150°C 27 z
3 y s ya rr "
©  Fsc=EAA Y om0 g 125°C
g |sic—ZL A1 3100 ]
S [ f—-s5c W =
1 & 0 =—
g i g — =
| A & ~
= 1717 L
. / = 10
. o C —~
T2 25
4|r'-
. 0.1 |
0 1 2 3 4 5 6 7 8 9 10 0 10 20 30 40 50 60 70 80 90 100
Vs—FORWARD VOLTAGE (V) Va—REVERSE VOLTAGE (% of Vawu)
Maximum Current
vs Case Temperature Vgmaxy Rating vs Case Temperature
50
150
45
40
120 \
we N 35
ES N - \
it N 2 30
O n
BE AN 5 \
%0 80 \ e 25
4e N | \
£ « 20
I= >
= N \
2 \ 15
40 \
\\ 10 \
N 5
. N
100 125 150 175 -850 -25 0 25 50 75 100 125 150 175
Tc — CASE TEMPERATURE (°C) CASE TEMPERATURE (°C)
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HERMETIC SCHOTTKY

RECTIFIERS
4 Amp, 45 Volts

FEATURES.

* Qualified to MIL-S-19500/567

o Extremely Low Vg and I

* High Surge Capability

¢ Low Recovered Charge

* Rugged Hermetic Package, No Pressure
Contacts

ABSOLUTE MAXIMUM RATINGS

Peak Repetitive Reverse Voltage, VRRM. . . . ... ... ... i 45V
Working Peak Reverse Voltage, VRWM. . . ... ... ... ... . i 45V
DC Blocking VolItage, VR. . .. . ..ot 45V
Non-Repetitive Peak Reverse Voltage, VRSM. . ... ... .. .. .. . i, 54V
Average Forward Current (50% Duty Cycle), IFav), TA =25°C .................... 1.2A
Average Forward Current (50% Duty Cycle), IFavy . ........ ... oo, 4A
TCASE = 100°C
Non-Repetitive Peak Surge Current, IFSM. . ... ... .. .. . .. i, 80A
8.3ms, Half Sine Wave
Operating and Storage Junction Temperature Range. ... ............ -65°C to +175°C
Thermal Resistance, Junction to Ambient, Rgja........................... 175°C/W
Thermal Resistance, Junctionto Case, Rgjc. .. ........ ... ... ... ... ........ 12°C/W

MECHANICAL SPECIFICATIONS

1IN6492, JTX, JTXV

DESCRIPTION

The 1IN6492 hermetic Schottky rectifier is
ideally suited for output rectifiers and catch
diodes in high efficiency, low voltage, high
reliability switching power supplies.

086 (0034) BOTIOM VIEW
07210028

04880035)

CATHODE ANODE
OPEN
508 (0 20
9140361
o014 —oy
82510 325)]
po—DIA =
4570 l! i}
0450018 43010 169)
IO N J
’ 18031071
u2 058 [
1270 @501

05310021y DA
04T 0016
JPLACES

All Dimensions in Millimeters and inches

T0-205AF (T0-39)
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. 1ING492, JTX, JTXV
ELECTRICAL CHARACTERISTICS (at Ty = 25°C unless noted)

CHARACTERISTICS SYMBOL LIMIT UNITS CONDITIONS
lrm1 2.0 mA Vi = 45V1
Maximum Reverse lamz 20 mA Verm = 45V, Ty = 125°C
Leakage Current lrm3 200 mA Vem = 45V, Ty = 175°C
20 mA Vgm = 45V, Ty = -55°C
lrma 2.0 A Vgsm = 54V
Vemt 0.92 \ lgm = 8A (pk) 1.2
Maximum Forward Vemz 0.68 Y lgm = 4A (pk)
~Voltage Vems 0.56 v lem = 2A (pk)
0.63 \' lem = 2A (pk), T = —55°C
Vema 0.48 \' lem = 1A (pk)
Capacitance Cr 450 pf Vg =5V
Irsm = 80A (pk)
Virm = 45V (pk)
Surge Current IsurGE lo = 0.75A
10 surges of 8.3mSec at 1 minute intervals

L pulse width = 400ySec, duty cycle = 1%
2 Measured with anode and cathode lead length of 0.2” from case

Output Current vs Ry).5 Typical Junction Capacitance
Tambiens = 25°C, 50% Duty Cycle vs Reverse Voitage
7 1000
6
Gd‘ 800
< g \
S |
| w .
—
Z Z 600
g . g
g \ 5
3 45V \IiSV g
£ 3 \ S 400
o =z
S
5 \\\ =
© 2 AN 2
\ 2 200 \
0 0
25 50 75 100 125 150 175 ) 10 20 30 40 50
R6,.A — THERMAL RESISTANCE — (°C/W) Vg — REVERSE VOLTAGE — (V)
Typical Forward Current Output Current vs Ambient Temperature Typical Reverse Current
vs Forward Voltage - 50% Duty Cycle Application (lf@v) and Veam) vs'Reverse Voltage
10A T 7 100mA T
8A F175°C
6A
4A / gz °© = 10mA b——rf
= 125°C ) T & C125°C
& \ i Re junction - ambient = 25°C/W o —
g 2 5 s ] 5
8 \_ ¥ O 1mA
a A +-25°C & N Vawwm equal ‘D[ w
g A 3 * N bt i
2 6A / 5 ( 35v > 10044
2 4a [l E o3 N 2
u‘. : ' I 8 Re junction - ambient = \ 20V |
80°C/W £ 104A °
L oa ‘ Lo, - N Y 5v g 25°C
o0
/ & | Vawm equal to: \
1A o 5y N 1uA
0.123456.7.8U910 1 20V ~ 10 20 30 40 50
I 35V \
Vg — FORWARD VOLTAGE — (V) - 0 asy —] N Vg — REVERSE VOLTAGE — (V)

25 50 75 100 125 150 175

Tp — AMBIENT TEMPERATURE — (°C)
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RECTIFIERS
HIGH RELIABILITY, HY#0# ™ SERIES

2.0 AMPS

FEATURES

o Ultra Fast Recovery Time

@ Controlled Avalanche

© High Temperature Operation with

Low Loss

o Minimal Recovery Transients

® | ow Capacitance
® | ow Turn-On Voltage

DESCRIPTION

This state-of-the-art high efficiency rectifier is ideally suited for applications requiring high
blocking voltage. It has the ability to switch significant current with minimal switching
transients and losses. Leakage current at high junction temperatures has been minimized
achieving exceptionally low reverse losses. An ultra stable process ensures high reliability
and long life. This device is designed for a wide variety of applications including high
frequency switching power supplies.

© Non-Cavity Metallurgically Bonded

Package

ABSOLUTE MAXIMUM RATINGS

AVERAGE AVERAGE PEAK
DC OUTPUT DC OUTPUT FWD. SURGE

TYPE REVERSE CURRENT CURRENT CURRENT

NUMBER VOLTAGE TL=55°C, L=3/8" Ta=25°C tp=8.3ms
1IN6620 200V 2.0A 12A 20A
1IN6621 400V 2.0A 1.2A 20A
1IN6622 600V 2.0A 1.2A 20A
1IN6623 800V 15A 1.0A 20A
1IN6624 900V 1L5A 10A 20A
1IN6625 1000V 1.5A 10A 15A

Operating and Storage Temperature Range —-65°C +175°C.

Thermal Resistance, §,, . See Lead Temperature Derating Curve. (Figures 13,'14)

MECHANICAL SPECIFICATIONS

1N6620-1N6625

BAND INDICATES
CATHODE END 155 TYP 1N6620-1N6625
3.9mm 085 MAX.
216mm
L]
— | P ——Y ¥ 3
' | .030+.001
0.77mm +.03
.700 MIN. .250 MAX.
e 055 TYP.
17.8mm 6.35mm L o
1.625 MIN.

4 41.3mm

BODY A

Available in surface mount package; consult factory for information.
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ELECTRICAL SPECIFICATIONS (AT 25°C UNLESS NOTED)

1N6620-1N6625

REVERSE REVERSE
BREAKDOWN REVERSE| REVERSE | RECOVERY " | JUNCTION 1RM (rec) Verm
TYPE VOLTAGE FORWARD FORWARD | LEAKAGE| LEAKAGE TIME CAPACITANCE | 2A-100A/us | Ir=1A

NUMBER @50pA VOLTAGE VOLTAGE | Ta=25°C| Ta=150°C {0.5A-1.0A-.25A° @ -10V Va=50V |t =10ns

1N6620 220V 16V@2A 14V@12A | O5uA 200pA 30ns 8pf 4A 6V

1N6621 440V 16V@2A 14V@1.2A |  0.5uA 200uA 30ns 8pf 4A 6V

1IN6622 660V 1.6V@2A 14V@1.2A | 0.5uA 200pA 30ns 8pf 4A 6V

1N6623 880V 18V@15A | 155V@1.0A| O.5uA 200pA 50ns 8pf 6A 15V

1N6624 990V 1.8V@1.5A | 155V@10A| O0.5uA 200pA 50ns 8pf 6A 15V

1N6625 1100V 195V@1.5A| 1.75V@10A | 1.0upA 300pA 60ns 8pf 6A 20V
* See Figure 20 for characteristic waveform.
OPTIONAL HIGH RELIABILITY SCREENING
The following tests are performed on 100% of the devices, per table II of MIL-S-19500

MIL-STD-750
SCREEN METHOD » CONDITIONS

1. High Temperature Life (Stabilization Bake) 1032 24 Hours @ T, = 175°C

2. Thermal Shock (Temperature Cycling) 1051 C, 20 Cycles @ Ty = (-65 to +175°C).

3. Hermetic Seal

a. Gross 1071 E - Dye Penetrant
4. High Temperature Reverse Bias 1038 A, 48 Hours @ Ty = 150°C, Vg = 80%
5. Interim Electrical Parameters — Vg and g @ 25°C
g B, 96 Hours @ Ty = 25°C
6. Power Burn-ln 1038 |\ Maximum T, Rated, Va @ Rated
" . Alg £100% or 250NA (whichever is greater)
7. Final Electrical and Delta Parameters GO/NO GO AV + 2%, using approved JTX celling method

When ordering screening, specify T2 as suffix (i.e., 6620T2).

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
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1N6620-1N6625

Typical Forward Current vs Forward Voltage Typical Forward Current vs Forward Voltage
20 T 20 T T 1
2 AMP SERIES | 1.5 AMP SERIES
2 10 _ 10
< < Z
;l 5 1 L5 —
2 7 =7
g 2 // // g, 74
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© 50°C— / o 150°C —
2 A / / 2 N
< 125°C | <
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S 5 S s
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L i L /
1 / / ‘ 1
2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
V; — FORWARD VOLTAGE — (V) Ve — FORWARD VOLTAGE — (V)
Figure 1 - Figure 2
Typical Reverse Current Typical Reverse Current
vs Applied Reverse Voltage . vs Applied Reverse Voltage
1mA 1mA T
2 AMP SERIES . 1.5 AMP SERIES
5004A 5004A
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=
20nA 20nA
1om L= 100A
0 25 50 75 100 125 0 25 50 75 100 125
PERCENT OF V,, RATING PERCENT OF V,, RATING
Figure 3 Figure 4
Typical Peak Forward Recovery Voltage vs dig/dt Typical Peak Forward Recovery Voltage vs dig/dt
(ie = 1A, di/dt measured from 10% to 90% of ig) (ir = 1A, di/dt measured from 10% to 90% of ig)
10 20
2 AMP SERIES 15 AMP SERIES
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x
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Figure 5 Figure 6
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Reverse Recovery Current vs di/dt

2 AMP SERIES
|
z 8
g1 =
wh »
2B 6 2
g /f I |4t
53 T2
€% 4 A’L
7 % y 1 A =1t
EZ ¢ |
€ 2
1
0 100 200 300 400
di/dt — RATE OF FALL OF FORWARD CURRENT — (A/4S)
NOTE: See Figures 11 and 12.
Figure 7
Reverse Recovery Time vs Junction Temperature
(ir = 2A, di/dt = 200A/us, Vg = 50V)
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NOTE: See Figures 11 and 12.
Figure 9
Rectifier Current During Reverse Recovery
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Figure 11
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iema ~TYPICAL REVERSE
RECOVERY CURRENT—(A)

ta, tb, tir — REVERSE RECOVERY TIMES — (ns)

1N6620-1IN6625

Reverse Recovery Current vs di/dt
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NOTE: See Figures 11 and 12.

Figure 8

Reverse Recovery Time vs Junction Temperature
(ir = 2A, di/dt = 200A/us, Vg = 50V)
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NOTE: See Figures 11 and 12.

Figure 10

t,./lgm Measurement Circuit, Simplified +y

gL

R view

DEVICE
UNDER

Pt

NOTE: The gate of the MOSFET
is double pulsed. The first pulse
ramps up the inductor current. A
short interpulse period forward
biases the device under test to
the desired I.. The second pulse
reverse biases the device under
test creating the desired di/dt so
that the reverse recovery param-
eters can be measured. The
pulse pair is repeated at a low
duty factor and does not result in
device heating.

H
—
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Figure 12
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1N6620-1N6625

Average Forward Current vs Lead Temperature Average Forward Current vs Lead Temperature
(50% Duty Cycle, Square Wave) (50% Duty Cycle, Square Wave)
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Figure 13 Figure 14
Average Forward Current vs Ambient Temperature Average Forward Current vs Ambient Temperature
(50% Duty Cycle, Square Wave) (50% Duty Cycle, Square Wave)
20 T T 20 T T
2 AMP SERIES Rgj-A =75°CW 1.5 AMP SERIES Rej-A =75°C/W
< <
| |
= =
g 15 & 15
o o
g g
3 \ 3
g g
g \ c !\
E N = I~
10 £ 10
e \ 2 ~
] <] \
g \ g \
g g
2 o0s N T os h
? \ B \
3 3
e _u
0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
T, — AMBIENT TEMPERATURE — (°C) T, — AMBIENT TEMPERATURE — (°C)
Figure 15 Figure 16
Forward Pulse Current vs Pulse Duration Reverse Pulse Power vs Pulse Duration
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1IN6620-1N6625

= Transient Thermal Response Characteristic Waveform
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1N6626-1N6631

RECTIFIERS
HIGH RELIABILITY, HV#0#™ SERIES
4.0 AMPS

DESCRIPTION

This state-of-the-art high efficiency rectifier is ideally suited for applications requiring high
blocking voltage. It has the ability to switch significant current with minimal switching
transients and losses. Leakage current at high junction temperatures has been minimized
achieving exceptionally low reverse losses. An ultra stable process ensures high reliability
and long life. This device is designed for a wide variety of applications including high
frequency switching power supplies.

FEATURES
® Ultra Fast Recovery Time
® Controlled Avalanche

© High Temperature Operation with
Low Loss

© Minimal Recovery Transients
© Low Capacitance
® Low Turn-On Voltage

® Non-Cavity Metallurgically Bonded
Package

ABSOLUTE MAXIMUM RATINGS

AVERAGE AVERAGE PEAK
DC OUTPUT DC OUTPUT FWD. SURGE

TYPE REVERSE CURRENT CURRENT CURRENT

NUMBER VOLTAGE TL=75°C, L=3/8" Ta=25°C tp=8.3ms
1IN6626 200V 4.0A 2.0A 75A
1IN6627 400V 4.0A 2.0A 75A
1N6628 600V 4.0A 2.0A 75A
1IN6629 800V 3.0A 14A 75A
1IN6630 900V 3.0A L4A 75A
1N6631 1000V 2.5A 14A 60A

Operating and Storage Temperature Range -65°C +175°C.
Thermal Resistance, 6,, . See Lead Temperature Derating Curve. (Figures 13, 14)

MECHANICAL SPECIFICATIONS

BAND INDICATES -
CATHODE END 175 TvP 1IN6626-1N6631 BODY B
4.4mm 145 MAX,
3.68mm
vy
—™ | Y { ]
A l 1040 +.001 LL
1.02mm +.03
.975 MIN. .300 MAX,
24.8mni 7.62mm > A5 TYP.
2.9mm
2.30 MIN.
i 58.4mm

Available in surface mount package; consult factory for information.

SEMICONDUCTOR
PRODUCTS
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ELECTRICAL SPECIFICATIONS (AT 25°C UNLESS NOTED)

1N6626-1N6631

REVERSE - REVERSE
BREAKDOWN REVERSE |REVERSE | RECOVERY JUNCTION IrM (rec) Verm
TYPE VOLTAGE FORWARD | FORWARD | LEAKAGE | LEAKAGE TIME CAPACITANCE |2A-100A/us | Ir=1A

NUMBER @50pA VOLTAGE VOLTAGE | Tao=25°C |Ta=150°C | 0.5A-1.0A-25A" @ -10V VR=50V |tr=10ns
1IN6626 220V 15V@4.0A |1.35V@2.0A | 20uA 500uA 30ns 30pf 5A 4V
1IN6627 440V 15V@4.0A {1.35V@2.0A | 2.0uA 500uA 30ns 30pf 5A 4V
1N6628 660V 1L5V@4.0A |1.35V@2.0A | 20uA 500uA 30ns 30pf 5A 4V
1N6629 880V 17V@3.0A | 1.4V@1.4A 2.0uA 500pA 50ns 30pf 6A 8V
1N6630 990V 17V@3.0A | 1.4V@1.4A 2.0pA 500uA 50ns 30pf 6A 8V
1N6631 1100V 1.95V@2.5A | 1.60V@1.4A 4.0uA 1000uA 60ns 30pf 6A 10V

* See Figure 20 for characteristic waveform.

OPTIONAL HIGH RELIABILITY SCREENING
The following tests are performed on 100% of the devices, per table 11 of MIL-S-19500

MIL-STD-750
SCREEN METHOD CONDITIONS
High Temperature Life (Stabilization Bake) 1032 24 Hours @ Ty = 175°C
2. Thermal Shock (Temperature Cycling) 1051 C, 20 Cycles @ Ty ="(-65 to +175°C)
Hermetic Seal
a. Gross 1071 E - Dye Penetrant
High Temperature Reverse Bias 1038 A, 48 Hours @ Ty = 150°C, Vg = 80%
5. Interim Electrical Parameters — Vg and Ig @ 25°C
B, 96 Hours @ Ty = 25°C
6. Power Burn-ln 1038 lo = Maximum T, Rated, Vg @ Rated
. . Alg +100% or 250NA (whichever is greater)
7. Final Electrical and Delta Parameters GO/NO GO AVe + 2%, using approved JTX celling method

When ordering screening, specify T2 as suffix (i.e., 6620T2).

UNITRODE « SEMICONDUCTOR PRODUCTS
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Typical Forward Current vs Forward Voltage

20 7 777
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Typical Reverse Current
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Typical Peak Forward Recovery Voltage vs dig/dt
(ir = 1A, di/dt measured from 10% to 90% of ir)
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Reverse Recovery Current vs di/dt
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Reverse Recovery Time vs Junction Temperature
(i = 2A, di/dt = 200A/us, Vg = 50V)
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Rectifier Current During Reverse Recovery
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Reverse Recovery Time vs Junction Temperature
(i = 2A, di/dt = 200A/ps, Vg = 50V)
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Figure 10

t/lam Measurement Circuit, Simplified +y
R view
" DEVICE
UNDER L
TEST
NOTE: The gate of the MOSFET - . |

is double pulsed. The first pulse
ramps up the inductor current. A
short interpulse. period forward
biases the device under test to
the desired Iz. The second pulse
reverse biases the device under
test creating the desired di/dt so
that the reverse recovery param-

eters can be measured. The VARIABLE
pulse pair is repeated at a low CURRENT

duty factor and does not result in
device heating.

Figure 12
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Average Forward Current vs Lead Temperature
(50% Duty Cycle, Square Wave)
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Average Forward Current vs Ambient Temperature
(50% Duty Cycle, Square Wave)
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POWER SCHOTTKY RECTIFIERS SD51
120 Amp Pk, 45V

DESCRIPTION

The SD51 has a Schottky barrier
junction and is ideally suited for out-
put rectifiers and catch diodes in low
voltage power supplies. The Unitrode
high conductivity design, using a heavy
copper top post and a 4 point crimp,
ensures cool terminal operation and
low dynamic impedance. Rugged
design absorbs stress that can damage
glass-to-metal seal during installation

FEATURES

e Very Low Forward Voltage

e Low Recovered Charge

® Rugged Package Design (DO-5)

e High Efficiency for Low Voltage Supplies
® Available with Flexible Top Lead

and use.

ABSOLUTE MAXIMUM RATINGS (T g = 25°C)
Peak Repetitive Reverse VOItage, VARM ...............cuuuiuiuiiiiiiieniiiiiiiiiiiiiiiiiieieeeeas 45v*
Working Peak Reverse VOItage, Vawm ...........covviiiiuiiieiiiiciiceiecceie e 35V*
Peak Repetitive Forward

Current (Rated Vg, Square Wave, 20 KHz,

50 percent Duty CYCIE), lgppg «vevvvrrvvmmnseeemmmmmmiiiiieieieiiiiiie et 120A
Non-repetitive Peak

Surge Current (8.3 mS), lggy ---.. e 800A
Peak Reverse Transient CUrrent, 1am «......c.oeuneenortiininiini e s 2A
Storage Temperature Range, Tyyg .......... . —55°C to 4-165°C
Junction Operating Temperature Range, T. .............ccccoeiiniinninns —55°C to +150°C
Thermal Resistance, Junction-to-Case, Rug reerrrineniiee 1.0°C/W
*See curve of Vaam Rating vs Case Temperature
MECHANICAL SPECIFICATIONS

sp51 | |'DO-5

ins. mm

—o pC
D A | 225+ .005 5.72=0.13
B _T [’ SEE NOTE F B [ 06O MIN. 152 MIN.
C [ 156 = .020 3.96 = 0.51
A D | 156 MIN. FLAT | 3.96 MIN. FLAT
[ M E | 667 DIA. MAX. | 16.94 DIA. MAX.
- E F | .090 MAX. 2.29 MAX.
| G | 677 = 010 17.20 0.25
H H | 375 MAX. 9.53 MAX.
Va - 28 4 N J I, L J L J .L .140 MIN. DIA. 3.56 MIN. DIA.
UNF - 2A K_|1.000 MAX. 25.40 MAX.
M -L— K J G L | .450 MAX. 11.43 MAX.
M | 438 = 015 11,13 0.38
N | 078 MAX. 1.98 MAX.

Notes:

1. Cathode is stud.

2. All metal surfaces tin plated.

3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm).
4. Angular orientation of terminal is undefined.

SEMICONDUCTOR
PRODUCTS
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Varm—(V)

SD51

ELECTRICAL CHARACTERISTICS (T¢, = 25°C)

Characteristic Symbol Limit Units Conditions
Maximum Instantaneous ix 50 mA Te = 25°C, Vp = 35V
Reverse Current 200 mA Te = 125°C

Pulse Width = 400;15
Duty Cycle = 1 percent

Maximum Instantaneous Ve 0.60 Vv ip = 60A
Forward Voltage T, =125°C )
Pulse Width = 300:S

Flexible Top Lead Option Ve 065 v e e e ot
Maximum Capacitance Cy 4000 pF Vg = 5.0V

Maximum Voltage _

Rate of Change dv/dt 700 V/uS Vo = 35V

Vgrrm Rating vs

Typical Forward Current Typical Reverse Current
Case Temperature vs Forward Voltage ; vs Reverse Voltage
1000
[T
45
100 —
40 \\‘ 150°C T
S~ : : 2100 —
€
= W £
w10 ZA
< E==150° et 7 v
0 E AL z =7 =
3 71 [ Y
g :12'°C 7 7 25°C «
< |-75°C | 2100
ER [ ][I f-sec p =S
[ —F f @ - 7
» 2 A ¢ t
| A & 4\]
= Jay L [
] <10 A
1 =
10 A
7
0 0.1
—50 [ 75 125 150 0o 1 2 3 4 5 6 7 8 9 10 0 10 20 30 40
CASE TEMPERATURE (°C) Ve—FORWARD VOLTAGE (V) Va—REVERSE VOLTAGE (V)
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DUAL POWER SCHOTTKY RECTIFIERS  B3iir.

30 Amp Pk per diode, 45V

FEATURES

o Very Low Forward Voltage

e Low Recovered Charge

® Rugged Packaged Design (T0-3)

o High Efficiency for Low Voltage Supplies

e Dual Schottky Rectifiers in a Single Package

ABSOLUTE MAXIMUM RATINGS (Tcase = 25°C) Per Diode

DESCRIPTION

The SD241 has two Schottky barrier
junctions arranged in a common cath-
ode configuration and is ideally suited
for output rectifiers and catch diodes
in low voltage supplies.

Peak Repetitive Reverse Volage, VRAM . « .« v v v ettt et et e e eaeeenen 45V *

Working Peak Reverse Voltage, Vawm....oovvvnin...
Average Rectified Forward Current, lo
Non-repetitive Peak

Surge current (8.3 MS), TEsm « v u e v et et ettt et 400A
Peak Reverse Transient CUrrent, Tam « . .oeueroen it iaeanans 2A

Storage Temperature Range, Tsig «.everrernerineininienieiennnnnn. ~55°C to +175°C
Junction Operating Temperature Range, Tj............. .... =55°C to +150°C
Package Thermal Resistance, Junction to Case, Réuc o vvvvvenineneeeenennnann.. 1.4°C/W

* See curve of Vaam Rating vs Case Temperature.

MECHANICAL SPECIFICATIONS

NOTE: ANODE 2 ANODE 1 SD241 TO-204AA (TO-3)
Leads may be soldered to within SD241HR2
316" of base provided temperature-
time exposure is less than 260°C CASE (CATHODE)
for 10 seconds.
ns. mm.
A ] 875 MAX. 22.23 MAX.
B | 135 MAX. 3.43 MAX.
¢ | 250-450 6.35-1143 ?
D | 3I12MIN 7.92 MIN. V N ,
T E E| 038-043DIA. | 0.97-1.09 DIA.
A F | 188 MAX.RAD. | 4.78 MAX. RAD. | I
G| 1177-1.197 29.90-30.40
1 H| .655-.675 16.64-17.15
J | 205-225 521-5.72
B K [ .420-.440 10.67-11.18
L | 525 MAX.RAD. | 13.34 MAX. RAD.
C D M| 151-.161 DIA_ | 3.84-4.09 DIA.
Notes: All metal surfaces tin plated.
SEMICONDUCTOR
M PRODUCTS
= UNITRODE
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ELECTRICAL CHARACTERISTICS (T, = 25°C) Per Diode Sb241

SD241HR2
Characteristic Symbol Limit Units Conditions
Maximum Instantaneous ig ! 25 mA Tc = 25°C, Va = 35V

Reverse Current 100 mA Te=125°C
Pulse Width = 400xS
Duty Cycle = 1 percent

Maximum Instantaneous ve 47 v ip = 10A
Forward Voltage Pulse Width = 300.S
Duty Cycle = 1 percent
T, = 125°C
60 v iy = 20A

Pulse Width = 300.S
Duty Cycle = 1 percent

T, =125°C
Maximum Capacitance C, 2000 pF Vi =50V
Maximum Voltage Rate of Change dv/dt 1000 v/uS Vg = 35V
Typical Forward Current Vrrm Rating vs Typical Reverse Current
vs Forward Voltage Case Temperature vs Reverse Voltage
100 - 300
200
; o rd
% rd N 100 /
< 7/ 40 N tC 74
= \\ = /&@ /
= // ~ E 50 Xy
I&, 20 { = ‘;0 /
g IS 30 é / % /
- e
o o /- 35 S Z 5 ). /
2 10 < AN L s /’ 44
< - 1 ] W .&Q
7, > o« P
ES y/ w 10
3 > vV
.o . Y
I 75°C LT L5 / A
. e TS = 4 74
<, /)
| /| 17| |
2 10 2 LA Wi A5
Y 4 Y
A\
1 1
0.1.2.3.4.5.6.7.8.91.011121.31.4 0 05 1(3/ 15;&;;%3;2 :/5
V,— FORWARD VOLTAGE (V) -50 0 25 75 125 150 " )

TEMPERATURE (°C)

OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified SD241HR2.

SCREEN 20 CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C
F, 20 Cycles, —55 to +150°C. No dwell required
2. Temperature Cycle 1051 @ 25°C, t > 10 min. @ extremes
3. Hermetic Seal 1071
a. Fine Leak H, Helium
b. Gross Leak C, Liquid
Thermal Impedance Sage Test
5. Interim Electrical Parameters GO/NO GO Veand Iz @ 25°C
. . Similar to Y2 Sine Reverse, t = 48 Hours, Tc = 125°C, VRW),
6. High Temperature Reverse Blocking Method 1040 = rating, F = 50-60 Hz, Io = OA
) - Ve + lg @ 25°C
7. Final Electrical- Parameters GO/NO GO PDA = 10% (Final Electricals)

UNITRODE « SEMICONDUCTOR PRODUCTS
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BISYN SYNCHRONOUS RECTIFIER UBs421
For Low-Voltage (< 5.0V) Loads

FEATURES DESCRIPTION

e Very Low On Resistance, Typically The BISYN is a bipolar junction transistor specifically designed to perform the rectifying
14mQ function in the secondary of a switching power supply. Unlike a conventional bipolar,

o High Reverse Blocking Vecs = 40V the BISYN has a much higher emitter-base breakdown voltage (typically 50V) which is

needed for full-wave rectifier circuits. Base drive losses are kept at a minimum by the

* Can be PWM Controlled to Provide relatively high current gain of the BISYN.

Regulated Voltage to Load

o Low Temperature Coefficient of On The BISYN's most significant specification feature is its very low forward voltage, 0.3V
Resistance @ 20A compared with 0.6V for a typical Schottky.
® Fast Switching Times Permit Ease of With a 3V load the power loss associated with the Schottky contributes to a 20% reduc-

Operation at High Frequency tion in efficiency, while with a synchronous rectifier this loss is reduced to 10% or less.
e High Gain Reduces Base Losses :
® | oad Regulation is Programmable

ABSOLUTE MAXIMUM RATINGS

Continuous Forward Current, IF .. ..o.eeineniiie it ie e ieieiaannans
Peak Forward Emitter Current®, lerM .............

Inductive Forward Current Clamped, lrLm
Continuous Base Current®, lg.........ocovvinnnn.

Peak Base Current, IBRM «...cvvenineenininnnn

Forward Blocking Voltage, VCES -+« vvvvvvnennnn.

Reverse Blocking Voltage, VEcs v vvvvennn.n

Thermal Resistance, Rgyg «vvvvvvvevnennennn.

Power Dissipation, Ppiss «vevecveereneenennnnn

Derating Factor . ...vuuir it e
Operating Temperature Range, Ty......ooviiiiniiiiienineneneneanne.

Notes: *1msS pulse.
**See Figure 1.

MECHANICAL SPECIFICATIONS

uBs421 TO-220AB

TERM 4 — -
s A —>1 DRAIN
8 ->| »1- J INCHES MILLIMETERS
|4 \ A | 0.420-0.380 10.66-9.66
@ ) B | 0.161-0.139 DIA| 4.08-3.54 DIA.
— L C [0.250 MAX. 6.35 MAX.
] TeRM 3 Z CoLiteror [D 100700045 1.77-1.15 \
TERM 1 — BASE E [ 0.580-0.500 1473-12.70
F | 0.650-0.560 1651-14.23
H G | 0.135-0.100 42-2.54
- l" M_i- H [ 0.045 MIN. 15 MIN.
, 2123 J |0.055-0.020 39-0.51
[} N :|_,| |<_ K ]0.115-0.080 192-2.04
c o < L [0.270-0-230 6.85-5.85
i M| 0.190-0.140 4.82-3.56
N [0.110-0.090 2.79-2.29
i LSECTION X—X [0]0.210-0.190 533-4.83
A |:| P |0.045-0.012 1.14-0.31
0.045-0.020 1.14-0.51
Y Tkaq Q

> =D K-> e

SEMICONDUCTOR
PRODUCTS
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ELECTRICAL CHARACTERISTICS (at 25°C unless noted)

uBs421

TEST SYMBOL MIN. TYP. MAX. UNITS CONDITIONS
. 14 17 mQ Ic = 15A, Ig = 0.6A,
On Resistance Reecon 20 24 mQ | lo=15A lg = 0.6A. T = 125°C
Current Gain hre 80 100 ’ Ic = 10A, Vce = 0.5V
Base Saturation ) Ic = 15A, lgy = 0.6A,
Voltage VBE (sav 0.9v5 11 v : a2 = 0.6A
. " Ic = 15A, Ig1 = 1.6A,
Rise Time tr 95 150 nS Vec = 10V, laa = 1.5A"
R . C Ic = 15A, lp1 = 1.5A,
Storage Time ts 200 250 nS Vec = 10V, laz = L5A
ime 0 . lc= 15A Ip = 15A,
Fall Time : b 50 100 n$ Vee = 10V, lga = 1.5A
Forward Leakage | 100 uA Vce = 50V
Current CES 1 mA Vce = 50V, T = 125°C
Reverse Leakage i 200 uA Vec = 40V
Current ECS 1 mA Vce = 40V, T = 125°C
Collector Capacitance Coso 650 1000 pF Vee = 10V, f = 1MHz
Collector-Emitter Voltage vs Collector Current Optimum Base Drive Current
at Various Forced Gains ) vs Collector Current
1000 7 2
} |
S E |
£ 500 :,: = R C R e
\ 3 05 Z—
w w0 27 Y |
g 200 ,/// E:E‘ Z e
2 -
= // /’;/T = 25°C 9 0.2 7 | I
& =1 | °© 3 L Tororn = I for
E o0 =100 A = // Voe = 1.1 x Vo san
= =LA S o1 (VeE(say @ Ic/Is = 10
i 50> 2 L T
3 N N R N I
2 507Z3"5,// S 005 I
u & 1 2 5 10 20 50
= | s
3 PR 2 Ic COLLECTOR CURRENT — (A)
M c/1s = 10
L 20 CURVE # 2
10
1 2 5 10 200 . 50
Ic COLLECTOR CURRENT — (A)
CURVE # 1

DESIGNING FOR MINIMUM POWER DISSIPATION

Although used as a rectifier the BISYN is a three terminal device.
Therefore, the power dissipation due to the On Resistance and
also the-dissipation due to the base current must be taken into
consideration. You will notice on Curve 1 that the change in On
Voltage (Vce) at a particular collector current is small even with
large changes in base current. As aresult, achieving the lowest On
Voltage for a particular load current does not result in the lowest
overall power loss.

It has been determined that operating at a base current that
achieves an On Voltage that is 110% of the On Voltage at a circuit
gain of ten gives a result that is very close to optimum power
dissipation. Curve 2 gives you the appropriate base current to
achieve 110% of this On Voltage. This same curve shows that the
appropriate base drive for optimum power dissipation at any

UNITRODE - SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235
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particular load current is virtually the same throughout the oper-
ating temperature range.

To calculate the power dissipation first estimate the operating
temperature of the BISYN. Then using the appropriate tempera-
ture curve determine the On Voltage at a circuit gain of 10 for your
load. Multiply this voltage by 1.1 and then by the load current to
determine On Resistance power dissipation. Base current power
dissipation is calculated by finding the base drive current on
Curve 2 and then going to the applicable temperature curve for
Base Emitter Voltage vs Base Current, Curve 3. Multiplying the
Base Emitter Voltage by Base Current will give you the power
dissipation due to base current.

PRINTED IN U.S.A.



UBs421

Base Emitter Voltage vs Base Current Switching Speed (t, ts, t7)
at Various Collector Currents vs Collector Current
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uBs421

Collector-Emitter Resistance Collector-Emitter Voltage vs Base Current
vs Junction Temperature at Various Collector Currents
17 1000
o : / £ 500
g 18 — T N
=3 Vi g
o < \ \ N 20A
S / Y 200
EE o N 5A
o E 13 S N
@ e = \ N Il
3| g 00 A [P 10A
o = A W
o8 Ree = 14mQ Ic'= 15A, Ip = 0.6A = N
©Z 11 . w 5A
~ : . o
[CR%] e 50
Wi I
g= / = N 2A Te = 25°C
& 09 /’ s} q ]
. w - =
A 8 2 ic = 1A
vV
0.7 : i 10
=75 25 25 75 125 175 0.01 0.1 12 10 20
Ty JUNCTION TEMPERATURE — (°C) 1s BASE CURRENT — (A)
CURVE # 7 CURVE # 8
Forward Bias Safe Operating Area (SOA) Reverse Bias Safe Operating Area
0 50
10 1004
T
50 - 1ms N -~
N 40
S
2 N N s
N |
~ DC N =
< N =4
T 10 oo 30
- S lg2 = 2A
41 % S }
& 5 \ =] Vee ©oFF) = 4V
3 \ S 20
4
o P
g 2 \ 8
u o
% Te = 25°C <
g N 10
o
©
05
0 - -
0 10 20 30 40 50
02 Ve COLLECTOR-EMITTER VOLTAGE — (V)
CURVE # 10
0.1
05 1 2 5 10 20
Vce COLLECTOR-EMITTER VOLTAGE — (V)
CURVE # 9

L

T1

VARY PULSE WIDTH

S1 = Vee 10V

Sz = VoLamp suppLy 30V
D4 = SD51 SCHOTTKY
D2 = SD51 SCHOTTKY
Cy = .1ufF

Ly = 10uH

VeBoFF)

Figure 1. — Test Circuit for | py.
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uBs421

Common-Emitter Collector Characteristics Junction Capacitance vs Reverse Bias Voltage
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BISYN" SYNCHRONOUS RECTIFIER UBS430
For Low-Voltage (<5.0V) Loads

FEATURES DESCRIPTION

o Very Low On Resistance — The BISYN is a bipolar junction transistor that is specifically designed to perform the
Typically 7 milliohms rectifying function in the secondary of a switching power supply. Unlike a conventional

o High Reverse Blocking Voltage — bipolar, the BISYN has a much higher emitter-base breakdown voltage (typically 50V)
Vecs = 40V which is needed for full-wave rectifier circuits. Base drive losses are kept at a minimum

e Can be PWM Controlled to Provide by the relatively high current gain of the BISYN.
Regulated Voltage to Load The BISYN's most significant specification feature is its very low Ve, 0.3V at 30A,

® Low Temperature Coefficient of On compared with 0.6V for a Schottky and only 0.1V at 10A. its most significant functional
Resistance feature is its programmability. :

© Fast Switching Times Make Operation The very low Ve of this product reduces the rectifier power loss in a power supply
at High Frequency Easy secondary, improving its efficiency. This becomes particularly significant as foad
o High Gain Reduces Base Losses voltages drop below 5V. For example, with a 3V load the power loss associated with the
Schottky contributes to a 20% reduction in efficiency, while with a synchronous rectifier
this loss is reduced to 10% or less.

The programmability feature gives the designer a new way to provide regulation to a
load. Its main advantage is the reduced power component count as compared with a
buck regulator and the resulting improvement in efficiency.

ABSOLUTE MAXIMUM RATINGS

Continuous Forward Current ......oovvivniiiinevnnnnn P 40A
Peak Forward Emitter Current® ........ dERM 150A
Inductive Forward Current Clamped. . G dRM 80A**
Continuous Base Current*........... g e 8A
Peak Base Current* ................. cdBRM e 50A
Forward Blocking Voltage............ o VCES v 50V
Reverse Blocking Voltage'.............coooviiiii it VECS e ieie i 40V
Thermal Resistance ............coooiiiiiiiinian.. 1.0°C/W
Power Dissipation - 150W @ 25°C
Derating Factor ............... 1.0W/°C
Operating Temperature Range ..........ooiiiiiiiiiiiiieneninnnnanas -65°C to +175°C

Notes: *1msec pulse.
**See Figure 1.

MECHANICAL SPECIFICATIONS

UBS430 T0-204AE (TO-3 modified, 60 mil. pin)

22.22(0.87"

875)
MAX.DIA. 1143 (0.450)
342 1—5‘(07517;
(0.135) MAX,"'_—“ 3@

- __1 SEATING
T PLANE
160 (0.063) _,“._ )
1A 2.19 (0.480)
T45(0,057) © 1118 (0:440)
TWO PLACES TWO PLACES
2667
1.050) MAX =~
4.08 (0.161 DIA.
.84 (0. 1
TWO PLACES v—r
“T~ 17.14 (0.675)t
Ry 3995
COLLECTOR ] MY 08 | 11,573 max
3040 (1.197)
EMITTER - B
BASE
. 5.71(0.225)¢
11.17(0.440)t
T

1t MEASURED AT SEATING PLANE

Dimensions in Millimeters and (Inches)

SEMICONDUCTOR
PRODUCTS
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ELECTRICAL CHARACTERISTICS (at 25°C unless noted)

UBS430

TEST SYMBOL MIN. TYP. MAX. UNIT CONDITIONS
On Resistance Reeon 7 10 mQ Ic = 30A, I = 1.2A
10 13 mQ Ic=30A, Is = 1.2A, T = 125°C
Current Gain hee 50 100 Ic = 20A, Vce = 0.5V
Base Saturation Voltage VBE(sat) 1.2 1.5 \ lc = 30A, Is =1.2A
Rise Time tr 85 120 nS Ic = 20A, Ig = 2A, Vcc = 10V
Storage Time ts 300 500 nS Ic = 20A, I = 2A, Vcc = 10V
Fall Time ts 75 120 nS Ic = 20A, Ig = 2A, Vcc = 10V
100 uA Vce =50V .
Forward Leakage Current lces 1 mA Vce = 50V, T = 125°C
200 LA Vec = 40V
Reverse Leakage Current lecs 1 mA Vee = 40V, T = 125°C
Collector Capacitance Coso 1000 1500 pf Vec = 10V, f = 1MHz
A RECOMMENDED DRIVE CIRCUIT
Vin
o D1
n T1 Ry
UES1101
UBS430
L]
Na
T
—0
N3
UES1101
D3
A D2
© BISYN RECTIFIER IN A TWO
o TRANSISTOR FORWARD CONVERTER.

THE OPERATION OF THE CIRCUIT IS AS FOLLOWS:

During the on-time of transistors Q1 and Q2 , BISYN Qs is biased
on and delivers output load current through filter inductor L. The
polarity of voltage developed across winding N2z is such that
BISYN Q4 remains in a blocking state. Diode D3 is also biased off.
When transistors Q1 and Q2 turn-off; some of the energy stored in
the magnetizing and leakage inductance enhances the recovery
process of BISYN Qa. The recovery time (300-400nS) of BISYN Qa
extends the reset time of the core. However, in a typical design,
half of the switching period is allocated for core reset time. Thus,
the storage time has no significant effect on operation. The BISYN
Q4 starts conducting filter inductor current as soon as the voltage
across the secondary collapses. BISYN Q4 receives base drive
energy from the filter inductor L, through winding N2. The diode
D3 still remains reverse biased.

When transistors Q1 and Qz turn-on again, the voltage across
winding N3 is clamped to approximately zero by diode D3 and the

UNITRODE « SEMICONDUCTOR PRODUCTS
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forward biased collector to base junction of BISYN Q4. This junc-
tion acts as a voltage source (=0.7V) as long as BISYN Q4 is
conducting during the storage time. The turn-on of BISYN Qs is
held off due to lack of base drive because winding Na is shorted,
through diode D3 and the collector-base junction of BISYN Qa.
Meanwhile, the current through the shorted turns (the rate of rise
of which is limited by leakage inductance ) is utilized to rapidly
commutate BISYN Q4 off. Diode D3 is then reverse biased and
BISYN Qs turns on through winding N1.

The effect of the turn-off circuit, consisting of winding Naand D3 is
to eliminate high peak currents in the secondary. You will also find
that with this circuit there are practically no switching losses.

Application Note U-103 contains additional design information
and circuits for the BISYN.
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DESIGNING FOR MINIMUM POWER DISSIPATION

Although used as a rectifier the BISYN is a three terminal device.
Therefore, the power dissipation due to the On Resistance and
also the dissipation due to the base current must be taken into
consideration. You will notice oncurves 1 and 2 thatthe change in
On Voltage (Vce) at a particular collector current is small even
with large changes in base current. As a result, achieving the
lowest On Voltage for a particular load current does not result in
the lowest overall power loss.

It has been determined that operating at a base current that
achieves an On Voltage that is 110% of the On Voltage at a circuit
gain of ten gives a result that is very close to optimum power
dissipation. Curve 3 gives you the appropriate base current to
achieve 110% of this On Voltage. This same curve shows that the
appropriate base drive for optimum power dissipation at any
particular load current is virtually the same throughout the oper-
ating temperature range.

To calculate the power dissipation first estimate the operating
temperature of the BISYN. Then using the appropriate tempera-
ture curve determine the On Voltage at a circuit gain of 10 for your
load. Multiply this voltage by 1.1 and then by the load current to
determine On Resistance power dissipation. Base current power
dissipation is calculated by finding the base drive current on
curve 3 and then going to the applicable temperature curve for
Base Emitter Voltage vs Base Current (curves 4 and 5). Multiply-
ing the Base Emitter Voltage by Base Current will give you the
power dissipation due to base current.

Collector-Emitter Voltage vs Collector Current
at Various Forced Gains
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UBS430

Collector-Emitter Voltage vs Collector Current
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N FIGURE 1. TEST CIRCUIT FOR ILpk.
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UBS430

Base Emitter Voltage vs Base Current at Base Emitter Voltage vs Base Current at
Various Collector Currents Various Collector Currents
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Gain vs Collector Current @ V¢ = 0.5V at
Various Temperatures
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Rce/Rce @ 25°C COLLECTOR-EMITTER RESISTANCE — (normalized)

Vce COLLECTOR-EMITTER VOLTAGE — (mV)

JUNCTION CAPACITANCE — (pF)

UBS430
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UBS430

Forward Bias Safe Operating Area (SOA) Reverse Bias Safe Operating Area
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RECTIFIERS | UES701 BYW31-50 BYW77-50

UES702 BYW31-100 BYW77-100

ngh Eff|C|ency, 25A UES703 BYW31-150 BYW77-150
FEATURES DESCRIPTION .

® Low Forward Voltage Designed to meet the efficiency demand
o Very Fast Switching of switching type power supplies, these

® Low Thermal Resistance devices are useful in many switching

e High Surge Capability applications.

e Mechanically Rugged The low thermal resistance and forward
e Both Polarities Available voltage drop of this series allows the

user to replace DO-5 size devices in
" many applications.

ABSOLUTE MAXIMUM RATINGS

UES701 UES702 UES703
100V 150V ..
.50V ..

Peak Inverse Voltage, Va......ovviiiieniniiiiinianan .
Repetitive Peak Inverse Voltag, Vram .o vvvvvnnnn. e

Non-Repetitive Peak Inverse Voltage, Vasm . ...t 100V.......150V ..
Maximum Average D.C. Output Current lo @ Tg.....ooovvvneina.... 25A @ 100°

RMS Forward Current, le @ms) . «vvvovnvininiiiennanne .. DTN 40A ...
Non-Repetitive Sinusoidal Surge Current (8.3mS), lesm oo vovvvvninnnnn.. 400A..............
Thermal Resistance, Junction to Case, Royc -« vvvvvveerennirnnnin.... 15°C/W . ..oooo.ee
Storage Temperature Range, Tsta v vvvvvnrvievie i e -55°C to +175°C........
Maximum Operating Junction Temperature, Tymax « c«vvevvvereneenennn. +175°C ...ooinan

ABSOLUTE MAXIMUM RATINGS BYW31.50 BYW31.100 BYW31.150 BYW77-50 BYW77-100 BYW77-150
Peak Inverse Voltage, Va....oveinriiiiiiiinieiininnenn,

Repetitive Peak Inverse Voltage, Veam. <o vvvvevnenn.. ..
Non-Repetitive Peak Inverse Voltage, Vasm - -« vvveeveennn..
Maximum Average D.C. Output Current, |, @ Tc = 100°C
RMS Forward Current, le (aMs) « -« - veerninenenenint i iiainieienanan
Non-Repetitive Sinusoidal Surge Current (8.3mS), lesm
Thermal Resistance, Junction to Case, Rgyc
Storage Temperature Range, Tste -« oveverreaennrnnnn.
Maximum Operating Junction Temperature, T, max

ELECTRICAL SPECIFICATIONS

Maximum Maximum Maximum Maximum
Type Reverse Forward Reverse Reverse Recovery
yp Voltage Voltage Current Time
3} Ve la tam
Tc = 25°C Te=125°C Tc=25°C Tc=125°C
UES701 50V 0.95v 0.825V 20pA 4mA
UES702 100V @ @ é @ 35ns"
UES703 150V le = 25A le = 25A Rated Va Rated Vg
Tc=25°C Tc = 100°C Tc = 25°C Tc = 100°C
BYW31-50 50V 1.3v . 0.85v 20uA 2.5mA .
BYW31-100 100V @ @ @ @ 50ns®
BYW31-150 150V le = 100A le = 20A Rated Vq Rated Ve
Te=25°C Tc =100°C Tec = 25°C Tc = 100°C
Ve | le
BYW77-50 50V LIV 075V | 10A| 25kA 2.5mA -
BYW77-100 100v @ - 1085V | 20A @ Rated Va
BYW77-150 150V Ir=63A |12v |100a| RatedVa ‘

(1) Measured in circuit le = 0.5A, Ia = 1A, laec = 0.25A
(2) Measured in circuit | = 1A to Ve > 30V dle/a = 20A/us

SEMICONDUCTOR
PRODUCTS
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UES701 BYW31-50 BYW77-50
UES702 BYW31-100 BYW77-100
UES703 BYW31-150 BYW77-150

MECHANICAL SPECIFICATIONS

UES701 SERIES DO-4
BYW31 SERIES .
BYW77 SERIES
D ins. " mm
| A |.078 MAX. 1.98 MAX.
- B C 8 [437 = 015 11.10 20.38
A C [.405 MAX. 10.29 MAX.
D |.800 MAX. 20.32 MAX.
- — -G E {.430 = .010 10.92 = 0.25
F [.250 MAX. 6.35 MAX.
J&%Jﬁ H G |.424 MAX. 10.77 MAX.
H |.066 MIN. DIA. 1.68 MIN. DIA]
Notes:
1. Cathode is stud.
2. All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 10 inch pounds.
4. Angular Orientation of terminal is undefined.
Maximum Forward Surge
vs. Numbher of Cycles Thermal Impedance
N vs. Pulse Width
Z 1o
400 S ] ]
g s -
S //1
< 3 ]
< 300 3 2
E a
z =
] - 1
4 I
3 <
o 200 2 05 j
I ES
? =
= | .02
100 | -
F——l1cYCLE $ 0
N .01.02.05.1 .2 51 2 51020 50100200 1000
t, — PULSE WIDTH (mS)
1 2 5 10 20 50 100 200
N — CYCLES OF 60 Hz SINEWAVE
Forward Current -
vs. Forward Voltage Reverse-Recovery Circuit
% T,=+150c L~ 27 500 o
L A
50 // 7 \A'A%
C
3 3 > /sn =+75°C -
= 77, = +125°C
Z 20 PULSE
w — 25 Vdc
& / = wrkox) GENSRRTOR
3 /
O 10 / - 19
NOTE 3 OSCILLOSCOPE +
e / oT NOTE 1
g /
Z s . <
S 7 e
[ , —— =TYPICALV, -
L 3 7 ~——==MAXIMUM V, NOTES:
- 2 /. 1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
// 2. Pulse Generator: Rise time < 8ns; source impedance 109.
3. Current viewing resistor, non-inductive, coaxial recommended.
1 /!
4 6 8 1.0

Ve — FORWARD VOLTAGE (V)
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RECTIFIERS
High Efficiency, 20A

FEATURES

o Very Low Forward Voltage (1.15V)

e Very Fast Recovery Times (50nSec)
® | ow Thermal Resistance
o High Surge Capability

i,
50

ey

!

e Mechanically Rugged
© Both Polarities Available

'BACKSIDE ANODE
CHIP
THICKNESS
0095

0105

ABSOLUTE MAXIMUM RATINGS

METALLIZATION
ToP AL
BACK

AU

"UES704
UES705
UES706
UES704HR2
UES705HR2
UES706HR2

DESCRIPTION
- The UES704 series is specifically
designed for operation in power switching
. circuits operating at frequencies of at
least 20 KHz.
The low thermal resistance and forward
voltage drop of this series allows the
user to replace DO-5 size devices in
many applications.

Peak Inverse Voltage, UES704, UES704HR2 . ... ... ... ... ... .. ... .. ....... 200V
Peak Inverse Voltage, UES705, UES705HR2 . ... ... ... ... ... ... ... ... 300V
Peak Inverse Voltage, UES706, UES706HR2 .. ... ... ... .. ... ... ... ....... 400V
Average D.C. Output Current, lo @ To = 100°C .............................. 20A
Surge Current, 8.3MS . . . ... 300A
Thermal Resistance, JunctiontoCase . ............ ... ... ... ... ... ..... 1.5°C/W

Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

-55°Cto +150°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

UES704 UES705 UES706 DO-4
UES704HR2 UES705HR2 UES706HR2
ins. mm .
D | A |.078 MAX. 1.98 MAX. ©
=B C ! B 437 = .015 11.10 =038
A - 1 ! C |.405 MAX. 10.29 MAX.
| D [.800 MAX. 20.32 MAX. .
. B E [.430 = .010 10.92 = 0.25 :
F |.250 MAX. 6.35 MAX.
Jlesz H' G | 424 MAX. 10.77 MAX.
. H ].066 MIN. DIA. 1.68 MIN. DIA]
Notes:
1. Standard polarity is cathode-to-stud.
For reverse Polarity (anode-to-stud) add suffix “‘R", ie. UES704R.
2. 'All metal surfaces tin plated.
3. Maximum unlubricated stud torque: 15 inch pounds.
4. Angular orientation of terminal is undefined.
SEMICONDUCTOR
PRODUCTS

4/79 (Rev. 1)
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UES704 UES705 UES706
UES704HR2 UES705HR2 UES706HR2

ELECTRICAL SPECIFICATIONS

Maximum Maximum M;ximum
Type PIV Forward Voltage Reverse Current eversey
T, =25°C T, =125°C T =25°C T, =125°C Time*
UES704/704HR2 200V 1.25V 115V
UES705/705HR2 300v @ 20A @ 20A 50xA 10mA 50nS
UES706/706HR2 400v t, =300uS t,= 3004S
* Measured in circuit I = 0.5A, I = 1A, lpec = 0.25A '
Output Current vs. Peak Output Current vs.
Case Temperature Case Temperature
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UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT.STREET. » WATERTOWN, MA 02172 i
TEL. (617) 926-0404 « FAX (617) 924-1235 2-78 PRINTED INUSA.



UES704 UES705 UES706
UES704HR2 UES705HR2 UES706HR2
Maximum Forward Surge Thermal Impedance
vs. Number of Cycles B vs. Pulse Width
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Reverse-Recovery Circuit
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10
OSCILLOSCOPE +
NOTE 3 AT

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.

OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified UES704HR2, 5HR2, 6HR2.

MIL-STD-750
SCREEN METHOD CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C
F, 20 Cycles, —55 to +150°C. No dwell required
2. Temperature Cycle 1051 @ 25°C, t > 10 min..@ extremes
3. Hermetic Seal 1071 -
a. Fine Leak H, Helium
b. Gross Leak C, Liquid
Thermal Impedance Sage Test
Interim Electrical Parameters GO/NO GO Veand I @ 25°C
. . Similar to Y2 Sine Reverse, t = 48 Hours, Tg = 125°C, VRWy
High Temperature Reverse Blocking Method 1040 = rating, F = 50-60 Hz, I = OA
. . Vg + Iz @ 25°C
Final Electrical Parameters GO/NO GO PDA = 10% (Final Electricals)
UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-79 PRINTED IN USA.




RECT|F|ERS ’ UESS01  BYW7850
High Efficiency, 50A and 70A UES805  Brwrelon

~ FEATURES DESCRIPTION
e High Continuous Current Rating This Series is specifically designed
® Very Low Forward Voltage for operation in power switching circuits
e Very Fast Switching Speeds operating at frequencies of at least
o High Surge Capability 20KHz. The very low forward voltage and
e Low Thermal Resistance very fast recovery time make them par-
® Mechanically Rugged DO-5 Package ticularly suited for switching type power

E supplies. .

ABSOLUTE MAXIMUM RATINGS UES801 UES802 UES803 BYW78-50 BYW78-100 BYW78-150
Peak Inverse Voltage, VR....ovvr i i i 50V ....... 100V....... 150V ....... 50V...... 100V...... 150v....
Repetitive Peak Inverse Voltage, VRam. .. vvvoeeeveneeennn... .. \

Non-Repetitive Peak Inverse Voltage, Vasm o vvvvevennnn..

Maximum Average D.C. Qutput Current, |, @ T¢ = 100°C
Non-Repetitive Sinusoidal Surge Current (8.3mS), lesm .. ..
Thermal Resistance, Junction to Case, Rgsc <« vvvveevnnnn...

Storage Temperature Range, Tsta - oevevveerereninennnnnnn.

Maximum Operating Junction Temperature, Tumax « -« «veeeereereeneneineaiieeinennaen.

ELECTRICAL SPECIFICATIONS

Maximum Maximum - Maximum Maximum
T Reverse - Forward Reverse Reverse Recovery
ype Voltage Voltage * - ) Current Time
Vn VF |R tFlH

Tc=25°C Te = 150°C Te=25°C | Tc=150°C

UES801 50V 0.975V 0.84V 25uA © 30mA
UES802 100V @ @ @ 50nst)
UES803 150V e = 70A I¢ = 70A Rated Va ‘Rated Va

Tc=25°C- | Tc=100°C Tc=25°C | Te=100°C

BYW78-50 50V 1.1V 0.85v 50pA 5mA
BYW78-100 100v . @ @ @ @ 60ns2
BYW78-150 150V I = 160A le = 50A Rated Va Rated Vs

(1) Measured in circuit le = 0.5A, In = 1A, lrec = 0.25A
(2) Measured in circuit Ir = 1A, Va = 30V, dle/a = 50A/us

MECHANICAL SPECIFICATIONS

UES800 SERIES DO-5
BYW78 SERIES
-C T e mm
— D . [a] 225~ 005 572 - 013
Bhd_ SEE NOTE | . B | 060 MIN 152 MiN
: ) C | 156 + 020 396+ 051
O | 156 MIN. FLAT | 3.96 MIN. FLAT
A L T | E| 667 DiA MAX. | 16.94 DIA. MAX
(;{ E F | 090 MAX 2.29 MAX. B
— | s G| 677 - 0i0 1720025
H H | 375MAX. | 9.53 MAX ]
vi-287 | L [ 4] T40MiN.DIA | 3.56MiN DIA
UNF - 24 K 1 000 MAX 2540 MAX. |
M K —i J G U [ 450 MAX 11.43 MAX
M 438 015 1113+ 038
. N o7smMAX. | TeMAX |
Notes:
1. Standard polarity is cathode-to-stud.
2. All metal surfaces tin plated. .
3. Maximum unlubricated stud torque: 20 inch pounds (20 kg. cm). .
4. Angular orientation inal is undefined. '
ngu ientation of termmal is undefined SEMICONDUCTOR
PRODUCTS

4/82 2.80 - =mm UNITRODE



UES801 BYW78-50

UES802 BYW78-100
UES803 BYW78-150
Output Current vs, Forward Current Peak Output Current vs.
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UNITRODE « SEMICONDUCTOR PRODUCTS -
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235
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Typical Reverse Current
vs. Reverse Voltage
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Reverse-Recovery Circuit
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OSCILLOSCOPE +
NOTE 3 NOTEL

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.

2. Pulse Generator: Rise time < 8ns; source impedance 102.

3. Current viewing resistor, non-inductive, coaxial recommended.

PRINTED IN U.S.A.




RECTIFIERS
High Efficiency, 50A

FEATURES

UES804
UES805
UES806
UES804HR2
UES805HR2
UES806HR2

DESCRIPTION

® Very Low Forward Voltage (1. 15V)
® Very Fast Recovery Times (50nSec)
o High Surge Capability

7

10D

CATH

The UES804 is specifically designed
for operation in power switching circuits
operating at frequencies of at least

°g

® Low Thermal Resistance
® Mechanically Rugged
® Both Polarities Available

BACKSIDE ANODE
CHIP
THICKNESS

0095 KA
0105

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES804, UES804HR2
Peak Inverse Voltage, UES805, UES805HR2
Peak Inverse Voltage, UES806, UESB06HR2
Maximum Average D.C. Output Current @ Tg = 100°C
Surge Current, 8.3mS
Thermal Resistance, Junction to Case
Operating and Storage Temperature Range

POWER CYCLING ’

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycle°

MECHANICAL SPECIFICATIONS

20 KHz.

METALLZATION
BACH

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers. for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stressés on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

UES804 UES805 UES806 DO-5
UES804HR2 UES805HR2 UES806HR2
— c ins. mm O
‘] r v rD A | 225+ 005 5.72=0.13
B ‘1 S B | .060 MIN 1.52 MIN.
D J C | 156+ 020 3.96= 051
A i D 156 MIN. FLAT 3.96 MIN. FLAT
I i~ ¥ E 667 DIA. MAX. 16.94 DIA. MAX.
- ®) E F | .090 MAX. 2.29 MAX.
" H_\‘é{ i G| 677 = .010 17.20 = 0.25
T H | .375 MAX. 9.53 MAX.
va - 28 N L L | AN 1| .140 MIN. DIA. 3.56 MIN, DIA.
UNF - 2A - N K [1:000 MAX. 25.40 MAX_
™ -‘-— K J L [ 450 MAX. 11.43 MAX.
M 438+ 015 11.13 = 0.38
N | .078 MAX 1.98 MAX
Notes: !
1. Standard polarity is cathode-to-stud.
For reverse polarity (anode-to-stud) add suffix “R", ie. UES804R.
2. All metal surfaces tin plated. A
3. Maximum unlubricated stud torque: 30 inch pounds
4. Angular orientation of terminal is undefined.
SEMICONDUCTOR
PHDDUC‘I’S

4/79 (Rev. 1)
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UES804 UES805 UES806
UES804HR2 UES805HR2 UES806HR2
ELECTRICAL SPECIFICATIONS
. . Maximum
Maximum Maximum
Type PIV Forward Voltage Reverse Curent ::::J:fy
T, =25C Te =125°C T.=25C T =125°C Time*
UES804/804HR2 200V 1.25V 1.15v
UES805/805HR2 300v @ I =50A @ 1. =50A 701.A 30mA 50nS
UES806/806HR2 400V t, =300:S t, = 3004S
* Measured in circuit I, = 0.5A, Iy = 1A, Iy, = 0.25A
Output Current vs. Peak Output Current vs.
Case Temperature Case Temperature
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UNITRODE - SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-83 PRINTED IN U.S.A.




UES804 UES805 UES806
UES804HR2 UES805HR2 UES806HR2
Maximum Forward Surge Thermal Impedance
vs. Number of Cycles 3 vs. Pulse Width
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NOTE 3

Reverse-Recovery Circuit
100

AMA/

OSCILLOSCOPE
NOTE 1

NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 509.

2. Puise Generator: Rise time < 8ns; source impedance 109.

.3. Current viewing resistor, non-inductive, coaxial reccommended.

OPTIONAL HIGH RELIABILITY (HR2) SCREENING :
The following tests are performed on 100% of the devices specified UES804HR2, 5SHR2, 6HR2.

MIL-STD-750
SCREEN METHOD ; CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C
F, 20 Cycles, —55 to +150°C. No dwell required
2. Temperature Cycle 1051 @ 25°C, t > 10 min. @ extremes
3. Hermetic Seal 1071 -
a. Fine Leak H, Helium
b. Gross Leak C, Liquid
4. Thermal Impedance Sage Test
5. Interim Electrical Parameters GO/NO GO Veand Iz @ 25°C
. . Similar to Y Sine Reverse, t = 48 Hours, To = 125°C, VRW),
6. High Temperature Reverse Blocking Method 1040 = rating, F = 50-60 Hz, lo = OA
. . Vg + lg @ 25°C
7. Final Electrical Parameters GO/NO GO PDA = 10% (Final Electricals)
UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172 :
TEL. (617) 926-0404 « FAX (617) 924-1235 2-84 PRINTED IN U.S.A.



RECTIFIERS
High Efficiency, 1A

FEATURES

* Very Fast Recovery Times
* Very Low Forward Voltage
e Small Size

e Convenient Package

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UEST00T .. .. .. ittt ittt iieie e et inaianiiiaaaanann
Peak Inverse Voltage, UEST002 . ... ..ttt ettt it iet it iannneranneannans
Peak Inverse Voltage, UEST003 . ... ...ttt ittt ittt aaanns
Maximum Average D.C. Output Currentat T, = 75°C, L=3/8"
Non-Repetitive Surge Current at B.3mMS .. ...ttt ie ittt iaaaaas
Thermal Resistance at L=8/8" ... ... ittt ittt aannnas
Operating and Storage Temperature Range .. ......ccoviviiiiiiiiiin e eiiinnnnnns

ELECTRICAL SPECIFICATIONS

DESCRIPTION

UES1001-UES1003

An axial leaded power rectifier useful
in many switching applications.
Particularly suited where very fast
recovery and low forward voltage are
required.

Maximum Maximum Maximum
Type PIV Forward Voltage (Vg) Reverse Current (lg) Reverse
@ @PIV Recovery
Ty=25°C Ty,=100°C @ T,=25°C | @ T;=100°C Time*

UES1001 50V 975V .895V

UES1002 100V @ @ 2uA 50uA 25nS

UES1003 150V 1A 1A
*Measured in circuit Ip = .5A, Iy = 1.0A, Iggc = .26A
MECHANICAL SPECIFICATIONS

} } UES1001-UES1003 BODY A
BAND INDICATES
CATHODE END 55 TYP.
39mm 1085 MAX.
I 2.16mm
L
— ] ) —(p—
’ I .030 +.001 I:l
0.77mm +.03
.700 MIN. -250 MAX. | 055 TYP.
17.8mm 6.35mm L L4amm
1.625 MIN.
41.3mm
THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
SEMICONDUCTOR
PRODUCTS .

e 2.85 =mm UNITRODE



UES1001-UES1003

Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs. Voltage
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Printed cirquit i L
| =
1 ]
L NOTES:
12 5 10 20 50 100 200 500 1000 1. Oscilloscope: Rise time<3nS; input impedance =50Q.
CYCLES AT 60 Hz SINE WAVE 2. Pulse Generator: Rise time<'8nS; source impedance 10Q.
3. Current viewing resistor, non-ir ive, coaxial r ded.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172 .
TEL. (617) 926-0404 » FAX (617) 924-1235 2-86 PRINTED INU.SA.



RECTIFIERS UES1101 BYV27-50

UES1102 BYV27-100

High Efficiency, 2.5A UES1103 BYV27-150

FEATURES DESCRIPTION

o Very Fast Recovery Times An axial leaded power rectifier useful

e Very Low Forward Voltage in many switching applications.

e Small Size Particularly suited where very fast

* Convenient Package recovery and low forward vcltage are
required.

ABSOLUTE MAXIMUM RATINGS
UES1101 UES1102 UES1103 BYV27.50 BYV27-100 BYV27-150
Peak Inverse Voltage, VR....ovvrieiiiniieiiiiiniannnnn, 50V ..... 100V .... 150V.......50V ........ 100V ....... 150v....
Maximum Average D.C. Output at T, = 75°C, L = 3", o
Non-Repetitive Surge Current at 8.3ms, lrsm
Thermal Resistance at L = 3", Rgyco v v nntnt
Junction Operating Temperature, T;........
Operating and Storage Temperature Range

ELECTRICAL SPECIFICATIONS'

Maximum Maximum Maximum Maximum
Reverse Forward Voltage Reverse Current Reverse
Type Voltage @ @ Rated Vg Recovery
Vr — ome _ o o PP Time*
T,=25°C T,=100°C T,=25°C T,=100°C
UES1101 50V 975V 895V
UES1102 100V @ @ 2uh 50uA 25nS
UES1103 150V 2A 2A
Ts=25°C T,=165°C T,=25°C T,=165°C
BYV27-50 50v 1.25v .85V
BYV27-100 100V @ @ 1pA 150uA 25nS
BYV27-150 150V 5A 2.5A

*Measured in circuit Ie = %A, la 1.0A, lnec = %A

MECHANICAL SPECIFICATIONS

UES1100 SERIES BODY A
BAND INDICATES BYV27 SERIES
CATHODE END 155 TYP.

3.9mm 085 MAX.
I 216mm
vy
— B 1 .

) I .030 +.001 l:j
0.77mm +.03
.700 MIN. .250 MAX.
2] 055 TYR.
17.8mm 6.35mm 1.4mm
1.625 MIN.
41.3mm

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

4/82 2.87 amm UNITRODE



UES1101 BYV27-50
UES1102 BYV27-100
UES1103 BYV27-150

Output Current Typical Forward Current Typical Reverse Current
vs. Lead Temperature vs. Forward Voltage vs. Voltage
- | I 10 001
6 ] 5 - /// A ’
" ‘i 'LL T,=—50°C
2
- .01
< s —07 a2 1 /
=
3 — / L
u T S5 T
x4 L z [ :‘3 o ™
3 S A £ =
s ] LJo) u |
2 z 1 SIS s & 1l T, =25C
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z z £
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% o /// b )1
3 | o [ «
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\ o1 5
Y L=%" N \ o5 l 10
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I~ \\ 002 4 T, = +125°C__Ld
g [ 50 )T
0 .001 100 L .
25 50 75 100 125 150 175 12.3.45.6.7.8.910111213 120 100 80 6 40 20 0
T, — LEAD TEMPERATURE (°C) V; — VOLTAGE (V) VOLTAGE IN % OF PIV
Forward Pulse Current Multiple Surge Current
vs. Duration vs. Duration
10,000 T T T 100
Square Pulse Current vs.
5,000 Duration for Non-Repetitive Pulse \
= ' o 80
< z \
g nooo E 60
500
g ] \ T, MOUNT
2 ~—_| £ Nl | etensm=
4 100 - v N~
é 5 ~ ‘\3 \\
Z ” 2
Printed Circuit
10
5 5 50 5 ;
dus 1ps 10us 10045 ims 10ms 12 5 102 50 100 200 500 1000
PULSE DURATION CYCLES AT 60 Hz SINE WAVE
Reverse-Recovery Circuit
50 Q 100
AN
PULSE
25 Vdc
(APPROX.) GENERATOR
T norkd OSCILLOSCOPE +
NOTE 1

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 - FAX (617) 924-1235

Notes:

1. Oscilloscope: Rise time < 3nS; input impedance = 500Q.

2. Pulse Generator: Rise time < 8nS; source impedance 100,

3. Current viewing resistor, non-inductive, coaxial recommended.

2-88
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RECTIFIERS HES1108

UES1105
High Efficiency, 2A UES1106

FEATURES t R DESCRIPTION
© Very Low Forward Voltage (1.15V) ¥ The UES1104 series is specifically
o Very Fast Recovery Times (50nSec) 1 W{D% ob designed for operation in power switching
& Small Size /}/} R circuits operating at frequencies of at
e Convenient Package GACKSIDE ANODE least 20 KHz.
s VRN
Son™® B A
009
ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1104 . .. .......... ... ... ... ....... 200V
Peak Inverse Voltage, UES1105 .. .......... ... ... ... ... ..... 300V
Peak Inverse Voltage, UES1106 .. ............................ 400V
Maximum Average DC Output Current, lg
@Tp=25°C(FreeAir) ... ... ... ... .. ... ... ... 1A
@TL =50, L =%" . 2A
Surge Current, 8.3mSeC . ... ... ... 20A
Thermal Resistance @ L = %" . .. ... .. . i 38°C/W
Operating and Storage Temperature Range . ... ....... -55°C to +150°C

MECHANICAL SPECIFICATIONS

UES1104 UES1105 UES1106 BODY A
BAND INDICATES
CATHODE END 155 TYP.
3:9mm 085 MAX.
2.16mm
iy
— [» 1
A .030 £.001
0.77mm +.03
.700 MIN. .250 MAX.,
17.8mm 6.35mm 055 TYR.
l4mm
1625 MIN.
41.3mm

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

4/79 (Rev. 1) 2-89 s UNITRODE



UES1104 UES1105 UES1106
ELECTRICAL SPECIFICATIONS
Maximum Maximum Maximum
Type PIV Forward Voltage Reverse Current Reverse
T, =25°C T, =100°C @PIV, T, =25°C T,=100°C Times
UES1104/1104HR| 200V 1.25V 115V
UES1105/1105HR | 300V @1A @1A 10.A 200A 50nS
UES1106/1106HR | 400V tp = 300xS tp = 300.S .
* Measured in circuit |, = 0.5A, I = 1A, lpec = 0.25A
Output Current vs. Peak Output Current vs.
Lead Temperature Lead Temperature
25 50 T
8 T T
10%
\; Duty Cycle
< 2 -
: g 40 N
g 3 30%
%15 & 50%
5 g 30 ™. \ _ -
pu ™~ © N :
s
z 1 BN 2 100% NO% . \ \
=4 g :
3 AN S J
| 5 g \\ \
o | \ \
=
£ 10 A
0
25 50 75 100 125 150 \
T, — LEAD TEMPERATURE (°C)
0
50 70 90 110 130 150
T, — LEAD TEMPERATURE (°C)
Typical Forward Current Typical Reverse Current
vs. Forward Voltage vs. Reverse Voltage
10 - 10K -
/%
< > -
- 1 / / 3 1
Z 7 £ '
£ 7 g
100
2 84 S rp £
1 o /
g / w L
S / & 10 1 oc
S APy @ :
! ST H
- [/ / = 10
[ |
/ m
.001 / 25°C
0.1
123455678 9101112131415 b0~ B0 T0T 120, T40 160 180
Ve - FORWARD VOLTAGE (V) "'V, == REVERSE VOLTAGE (% OF PIV)’
UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-90 PRINTED INUSA.



Output Current vs.
Ambient Temperature.
1
A AN
£ N
w
E
Z .
5 N\
-
z .4
&
3
| 2 N
o

0
25 5 75 100 125

150

T, — AMBIENT TEMPERATURE (°C)

UES1104 UES1105

Multiple Surge Current
vs. Duration

UES1106

3
=3

™.

@
=3

a
=3

T, MOUNT
\ Length = 3"

% OF SURGE RATING

@

~
=3

Printed Circuit

Reverse-Recovery Circuit

50 @

109

5 10 20 50 100 200
CYCLES AT 60 Hz SINE WAVE

OSCILLOSCOPE
NOTE 1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.
2. Pulse Generator: Rise time < 8ns; source impedance 1092.
3. Current viewing resistor, non-inductive, coaxial recommended.

* OPTIONAL HIGH RELIABILITY (HR2) SCREENING (See 1N6620-1N6625)

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235
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RECTIFIERS
High Efficiency, 3.5A

FEATURES

o Very Fast Recovery Times
e Very Low Forward Voltage
e Small Size

e Convenient Package

ABSOLUTE MAXIMUM RATINGS

UES1301 UES1302

UES1301 BYV28-50
UES1302 BYV28-100
UES1303 BYV28-150

DESCRIPTION

An axial leaded power rectifier useful
in many switching applications.
Particularly suited where very fast
recovery and low forward voltage are
required.

UES1303 BYV28-50 BYV28-100 BYV28-150

Peak Inverse Voltage, VR. . ..o v it it 50V....... 100V ...... 150V . ..... 50V, ..... 00V . ..... 150V ..
Maximum Average D.C. Output at Tu=75°C, L=3%"lo...ooevvvneennn.... 60A . ..35A .
Non-Repetitive Surge Current at 8.3ms, lesm «oveeetvvnviiinineeenennnn.. 125A ... .. 80A |
Thermal Resistance at L = 3", Rayc........ e 20°C/W. . o 25°C°/W ..
Junction Operating Temperature, Tj ......oovueurnieeeeeeieiiieaaeanns 175°C ... ..165°C .
Operating and Storage Temperature Range ....... e e =B5°Cto+175°C ... i
ELECTRICAL SPECIFICATIONS
Maximum Maximum Maximum Maximum
Reverse Forward Voltage Reverse Current Reverse
Type Voltage @ @ Rated Vg Recovery
] £
Ve T, =25°C T,=100°C T, =25°C Ty = 100°C Time
UES1301 50V 925V 850V
UES1302 100V @ @ SuA 150uA 30ns
UES1303 150V " 6A 6A
T,=25°C T, =165°C Ts=25°C Ts = 100°C
BYV28-50 50V . liov .75V 9oV
. BYV28-100 100V e @ @ 1uA 150uA 30ns
BYV28-150 150V 5A 3A 5A
*Measured in circuit Ir = 0.5A, Iz = 1.0A, laec = .25A
MECHANICAL SPECIFICATIONS
BAND INDICATES UES1300 SERIES BODY B
CATHODE END 175 TYP, BYV28 SERIES '
4.4mm 145 MAX.
3.68mm
¥
— 5 = |
4 .040 +.001 Ej
1.02mm +.03 |
.975 MIN. .300 MAX.
24.8mm 7.62mmi > L uSTYP
2.9mm
B 2,30 MIN,
' 58.4mm
THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
M SEMICONDUCTOR
PRODUCTS

4/82
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UES1301 BYV28-50
UES1302 BYV28-100
UES1303 BYV28-150

Output Current Typical Forward Current Typical Reverse Current

vs. Lead Temperature vs. Farward Voltage vs. Voitage
12 100 o I
% = T =
=
10 \ 20 /1'////‘¢/ N
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T, — LEAD TEMPERATURE (°C)
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Peak Output Current vs. Reverse-Recovery Circuit
Lead Temperature 50 ¢ 100

1e(A)
20 I M-
I 10%

\ \ I¢ Duty Cycle -
€0 N e cefihEon
s PROX.

é \ \Q% 30% (APPROX.) NOTE 2
3 - O
3 12 3 OSCILLOSCOPE +
e 70% N NoTE 3 NOTE 1
5 .
a
a \ <
= 100% J S
© 8 \\ N \ \ —
F \ NN NOTES:
[y 1. Oscilloscope: Rise time<3nS; input impedance =50Q.
| \ 2. Pulse Generator: Rise time<8nS; source impedance 10Q.
2 4 \ NG 3. Current viewing resistor, il , coaxial ded
‘\\ \
0
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T. — LEAD TEMPERATURE (°C)

Multiple Surge Current

vs. Duration Forward Pulse Current vs. Duration

100 10,000
a0 I

Square Pulse Current vs. -
o 80 - N~ Duration for Non-Repetitive Pulse
z < I
5 \ £ 1,000
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5 S~ 2 10
o 2 s

20
Printed Circuit
J 10 =
1 2 5 10 20 50 100 200 500 1000 - Jdus : lus 10us 100us ims 10ms
CYCLES AT 60 Hz SINE WAVE PULSE DURATION
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RECTIFIERS
High Efficiency, bA

FEATURES ~+

® Very Low Forward Voltage (1.15V) ] o
© Very Fast Recovery Times (50nSec) +- /% &N
® Small Size 9%, Js‘g

o Hi
High Surge BACKSIDE ANODE
Cupp meTaLzATON
s METLEATO
008 BACK. . AU
009

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1304 . .. ........................... 200V
Peak Inverse Voltage, UES1305 . . ............................ 300V
Peak Inverse Voltage, UES1306 . ..........................:..400V
Maximum Average DC Output Current, Ig
@Tp =25°C(Free Air) ... ... 3A
@T . =50°C,L=%" .................... B 5A
Surge Current, 8.3mSec . ................ ... 70A
Thermal Resistance @ L = %" .. ......... ... ... ........... 20°C/W
Operating and Storage Temperature Range ........... ~55°C to +150°C

MECHANICAL SPECIFICATIONS

UES1304
UES1305
UES1306

DESCRIPTION
The UES1304 series is specifically )
designed for operation in power switching

- circuits operating at frequencies of at

least 20 KHz.

UES1304 UES1305 UES1306

BAND INDICATES
CATHODE END A75TYP.

4.4mm 145 MAX.
3.68mm
L
[ m— | [ ]

i .040 +.001
. 1.02mm +.03
975 MIN. B
24.8mni >

300 MAX,
7.62mni > A5 TYP.
2.9mm
2.30 MIN.
58.4mm

BODYB i

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

4/79 (Rev. 1) 2-94
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PRODUCTS
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ELECTRICAL SPECIFICATIONS

UES1304 UES1305 UES1306

. . Maximum
Maximum Maximum Reverse
Type PIV Forward Voltage Reverse Current Recovery
T,=25°C T, =100°C @ PIV, T, =25°C T, =100°C Time*
UES1304 200V 1.25v 1.15V
UES1305 300V @3A @3A 20pA 5001A 50nS
UES1306 400V tp = 30048 tp = 300.S
* Measured in circuit I, = 0.5A, Iy = 1A, lpee = 0.254
Output Current Peak Output Current vs.
vs. Lead Temperature Lead Temperature
- 20 AN
6 T T \
£5 N 2 16 AN N
z Z 3 \
£ i £ AN \m%
r 3 Ie Duty Cycle
3 3 12 \
3 =
5 2 \ 50% \
o =
S 5 70% \
32 ) e BN \\
| P 100% \ N
o1 | \\ \
i, NN
0 I N
25 50 75 100 125 150
T, — LEAD TEMPERATURE (°C) o
50 70 90 110 130 150
T. — LEAD TEMPERATURE (°C)
Typical Forward Current Typical Reverse Current
vs. Forward Voltage vs. Reverse Voltage
100 ] 10K
g w0 z I S
s 7 = = e
g ,Z- l/_— ] W
e / ] [
> / & 100
o @ 100°
a =]
« A o /
5 o A B
:° YA YA g v
o i s} S
fry I o 4
! / ] ¥ %
01 |
/1] 10
P ___-—1/
/ — 5C
o1 1 |
00 02 04 06 08 1.0 1.2 14 16 18 2 0.1 )
V; - FORWARD VOLTAGE (V) 20 40 60 80 100 120 140 160 180
Vp, — REVERSE VOLTAGE (% OF PIV)
UNITRODE « SEMICONDUCTOR PRODUCTS
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UES1304 UES1305 UES1306

Output Current vs Mulitiple Surge Current vs. Duration
Ambient Temperature -
3
gu AN
25 AN : \
g2 & N
= \ < &
w
E \ 9 T. MOUNT
e 2 < \ @Length = %"
% n 40 \.,\
w
: ~—T]
= ® 2
E \ Printed Circuit
3! ) ||
Io 5 12 5 102 S0 100 200° 500 1000
- CYCLES AT 60 Hz SINE WAVE
0

25 50 75 100 125 150
T, — AMBIENT TEMPERATURE (°C)

Reverse-Recovery Circuit

50 @ 109
AN
PULSE
= Byde GENERATOR
= (APPROX.) NERa?
- 19
NOTE 3 OSCILLOSCOPE +
NOTE1

—

NOTES:
1. Oscilloscope: Rise time < 3ns; input impedance = 509.
2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, i ve,

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-96 PRINTED IN USA.



RECTIFIERS UES1401 BYW29-50 BYW80-50

\ . UES1402 BYW29-100 BYW80-100

High Efficiency, 7A and 8A UES1403 BYW29-150 BYW80-150
UES1404 BYW29-200 BYW80-200 n

FEATURES DESCRIPTION

e Very Low Forward Voltage The UES1400/BYW29/BYWS80 Series, in a plastic package similar to the T0-220, is

o Very Fast Recovery Times specifically designed for operation in power switching circuits to frequencies in excess
e Economical, Convenient Plastic Package of 100KHz. The very low forward voltage and very fast recovery time make them

o Low Thermal Resistance particularly suited for switching type power supplies. .

e Mechanically Rugged

ABSOLUTE MAXIMUM RATINGS
’ UES1401 UES1402 UES1403 UES1404

Peak INVEISE VOIEEE, VR ..t ut ittt ettt ettt ittt et e et e et e e 100V..... 150V .... 200V
Repetitive Peak Inverse Voltage, Vawm 100v..... 150V .... 200V
Non-Repetitive Peak INverse VoItage, VRSM <+« -t v vrvnentet et inieieaieiieieiananeananans 50V ..... 100V ..... 150V .... 200V
Maximum Average D.C. Output Current, lo

[ o V2 R O (1] = 1 T 80A .. ...

@ T 250 ettt et e e e 30A

@ Ta=25°C, (NOEB 2) .ttt ettt et et s 80A ...
Non-Repetitive Sinusoidal Surge Current at 8.3 MS, Jesm « v v vvvteetei ittt ci it B0A. ..
Thermal Resistance, Junction to Case,Rasc ««ovvvvverenen. 25°C/W ..o
Thermal Resistance, Junction to Ambient, Rgja...vvovnn... 60°C/W .. ...l
Storage Temperature Range, Tsra « .« cvvvverneninennnnnnnn =55°Cto +150°C ...............
Maximum Operating JUnction TemMPerature, Timax - - -« -« v enerntneuntneuneneenerarneenenneneeaennen +150°C ...

Note 1. Above 100°C use the tab for electrical connection.
Note 2. Using Wakefield Type 295 heatsink with convection cooling. For more definitive data refer to
the Output Current vs. Temperature Curves on this datasheet.

BYW29-50 BYW29-100 BYW29-150 BYW29.200 BYW80-50 BYW80-100 BYW80-150 BYW80-200

Peak Inverse Voltage, VR ......covovveninininen 50V ..... 100V ..... 150V ... 200V ..... 50V .... 100V ... 150V .... 200V
Repetitive Peak Inverse Voltage, Vawm ... ...... 50V ..... 100V ..... 150V ... 200V ..... 50V .... 100V ... 150V .... 200V
Non-Repetitive Peak Inverse Voltage, Vasm .... 50V ..... 100V ..... 150V ... 200V ..... 50V .... 100V ... 150V .... 200V
Maximum Average D.C. Output Current

@ Tc=125°C,(Note 1) ......oevvnnenne.
Non-Repetitive Sinusoidal Surge Current at 8.3ms,
Thermal Resistance, Junction t0 Case, Reic . ....veervereerneentie e eannennn
Thermal Resistance, Junction to Ambient, Resa .. ...ovoiveeenneiiiinneinannnnnnn. B0°C/W o e
Operating and Storage Temperature Range ...... -55°C to +150°C

Maximum Operating Junction Temperature, Timax

Note 1. Above 100°C use the tab for electrical connection.

MECHANICAL SPECIFICATIONS

R UES1401 SERIES T0-220AC
PLANE BYW29 SERIES
s B BYWS0 SERIES
=l = | MILLIMETERS INCHES |
¥ TR DIM [ MIN | MAX | MIN | MAX
[ T /:G}* — A [1423 | 1587 | 0560 | 0625
A i . B | 966 | 10.66 | 0380 | 0.420
C | 35 | 482 ] 0140 0.190
l D | 051 | 114 | 0020 ] 0045
o LI 2 Y F | 3531] 3733] 0139 ] 0.147
I ) I " G [ 229 [ 279 | 0090 ] 0110
! | BPN alifa H — 6.35 — [ 0250
tor an J | 038 | 064 | 0015] 0025
K_|1270 | 14.27 | 0,500 | 0562
U [ 114 | 177 | 0045 ] 0070
(o | —+iita-\ PIN 1. Cathode N | 483 | 533 | 0190 | 0210
o .., 2 Anode Q | 254 | 304 | 0100 0120
) - Tab is connected R | 204 | 292 | 0080 | 0.115
o " to Cathode. S | 114 | 139 [ 0045 ] 005
N o— T | 585 | 685 | 0230 | 0270

SEMICONDUCTOR
PRODUCTS

12/83 2.97 == UNITRODE



UES1401 BYW29-50 BYW80-50

UES1402 © BYW29-100  BYW80-100
UES1403 BYW29-150 BYW80-150
UES1404  -BYW29-200  BYW80-200

ELECTRICAL SPECIFICATIONS

Typical
Maximum Forward
Maximum Reverse Recovery Typical
Maximum Maximum Reverse Current, Ir Recovery Voltage Forward
Reverse Forward Voltage, VF @ rated Vr Time @1A Recovery
Voltage Charge
Type Vr Ts=25°C Ts=100°C Ti=25°C Ti=100°C Ter Tr = 8nS QrRrR @ 25°
UES1401 50V 150uA
- 0.9V @ 4A
UES1402 100V 0.8V @ 4A 150uA 1 .
UES1403 150V Ot'97=5‘§0%’ %A 0895V @eA |  MA 150uA 35nS Lav -
UES1404 200V P M 500A
BYW29-50 Sov 1.300v 0.850V
BYW29-100 100 @ @ - 600uA 35n8° 1.4v -
BYW29-150 150V 20A 5A H ’
BYW29-200 200V
BYW80-50 Sov 125v | 0850V g v
BYW80-100 1oov @ @ 104A 1mA 35ns? - 15nc®
BYW80-150 150V 22A 7A H :
BYW80-200 200V
NOTES: 1. Measured in circuit | = 0.5A, In = 1.0A, Igec = 0.25A
2. Measured in circuit Ig = 1A to Vg = 30V, dig/dt = 50A/uS
3. Measured in circuit Ir = 2A,; Vg < 30V, dig/dt = -20A/pS
Output Current -
Peak Output Current vs
Vs Tempgrature Case Temperature
12 26 7 \"1[3 o o
3 30%
10 % \s - 22 \ \ :
%) ® ’ 3 N 50% \
. ® — =
e\ G £ 18 \\\O%
< 8 Z 3 &
5 %.'\ * 3 w:-t.\\\ \
W 2N 2 \ 5 1 .
5 6 49’,‘;, —16 = K N
: SN A AN
Lo, NN g N
A ]
N\ L A
2 beeh VAN \\
iii"g \\\ 2
0
R TR —— 100 125 150 100 110 120 130 140 150
TEMPERATURE (°C) Te — CASE TEMPERATURE (°C)
Forward Pulse Current vs. Duration Multiple Surge Current vs. Duration
10,000 100 -
oo 8 N
\\ Peak Half Sine Current vs. . g 80
1,000 Duration for Non-Repetitive Pulse - \
- <
f 500 . Z 60
v
§ \\ E \J\
€ 100 @ —_]
o 50 o
] ® 20
3
& 0
5 5 50 5 5 12 5 10 20 50 100 200 500 1000
1uS 1S 108 100.S 1ms 1o0ms CYCLES AT 60 Hz SINE WAVE
PULSE DURATION
UNITRODE + SEMICONDUCTOR PRODUCTS
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Typical Forward Current
vs Forward Voltage
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UES1401
UES1402
UES1403
UES1404

BYW29-50

BYW29-100
BYW29-150
BYW29-200

- BYW80-50
BYW80-100
BYW80-150
BYW80-200

Typical Reverse Current

o1

vs Voltage

.02

<
3
[
Z 2
g
L
3 10 1|
| 2 | | ]
- T,=+75°C
)= Jr/J
VT T, = +100°C L
100 J
=
200 [
V' T, =-+125°C
1000 LIl
120 100 8 60 40 20

VOLTAGE IN % OF PIV

Reverse-Recovery Circuit

500

100

= 25vdc
=" (APPROX)

10
NOTE 3

PULSE
GENERATOR
NOTE 2

OSCILLOSCOPE
NOTE 1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q

2. Pulse Generator: Rise time s 8ns; source impedance 10Q.

3. Current viewing resistor. non-inductive. coaxial recommended
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RECTIFIERS

High Efficiency, 16A

FEATURES

e Very Low Forward'VoItage
® Very Fast Recovery Times
© Economical, Convenient TO-220 Package

® Low Thermal Resistance

e Mechanically Rugged

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES1501
Peak Inverse Voltage, UES1502
Peak Inverse Voltage, UES1503
Peak Inverse Voltage, UES1504

UES1501
UES1502
UES1503
UES1504

DESCRIPTION

The UES1500 Series, in the economical,
convenient TO-220 package, is specifically
designed for operation in power switching
circuits to frequencies in excess of
100kHz. The very low forward voltage and
very fast recovery time make them
particularly suited for switching type
power supplies. -

Maximum Average D.C. Output Current

@Tc=100°C ...vvieiiiiiii e
@Ta=25°C ..ooevvennnnn.
@ Ta=25°C (Note 1) ....
Non-Repetitive Sinusoidal Surge Current, 8.3ms ...................
Thermal Resistance, Junction to Case, fic ««.vvvevrnnrvnnennnnnnnn
Thermal Resistance, Junction to Ambient, f-a .......covviiiiiiiiiiiiiinan,
Operating and Storage Temperature .............ccooviiiiiienann, -55°C to +150°C

Note: 1. Using Wakefield Type 295 heatsink with convection cooling. For more definitive data refer

to the Output Current vs Temperature Curve on this data sheet.

MECHANICAL SPECIFICATIONS
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ELECTRICAL SPECIFICATIONS

UES1501 UES1502 UES1503 UES1504

Typical
Maximum Maximum Maximum Forward
Forward Voltage Reverse Current Reverse Recovery
Type PIV @ PIV Recovery Voltage
Time* @ 1A
Ts =25°C T, =100°C T, =25°C T, =100°C ty = 8ns
UES1501 S0V 975V @ 16A 895V @ 16A
UES1502 100V
UES1503 150V 10pA 800uA 35ns 2.0v
1.10V @ 32A 1.0V @ 32A
UES1504 200V
* Measured in circuit Ie = '/2A, In = L.OA, lnec = '/4A
Typical Forward Current vs
Output Current vs Temperature Forward Voltage
50 .
i 777
g /
(= 14 20 A /
Z /) /
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3 S s #
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u o
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w I
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Typical Reverse Current vs Voltage Forward Pulse Current vs Duration
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UES1501 UES1502 UES1503 UES1504

Muitiple Surge Current vs Duration Thermal Impedance vs Pulse Width
100 5
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< <
3 .
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"
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CYCLES AT 60 Hz SINE WAVE ) tp — PULSE WIDTH (ms)
Reverse-Recovery Circuit
500 100

A\~

PULSE
25vde GENERATOR
(APPROX.) NOTE 2
a 0SCILLOSCOPE +
NOTE NOTE 1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 500.

2. Pulse Generator: Rise time < 8ns; source impedance 100.

3. Current viewing resistor, non-inductive, coaxial recommended.
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RECTIFIERS UES2401-UES2404
High Efficiency, 16A Center-Tap

FEATURES DESCRIPTION

o Very Low Forward Voltage The UES2401 Series in the economical,

o Very Fast Recovery Times convenient TO-220AB package, is

e Economical, Convenient TO-220AB specifically designed for operation in
Package power switching circuits to frequencies in

® Low Thermal Resistance excess of 100kHz. The series combines

e Mechanically Rugged two high efficiency devices into one

® PIV up to 200V package, simplifying installation, reducing

heatsink requirements and the need to
purchase matched components.

ABSOLUTE MAXIMUM RATINGS

Peak Inverse Voltage, UES2401
Peak Inverse Voltage, UES2402
Peak Inverse Voltage, UES2403
Peak Inverse Voltage, UES2404
Maximum Average D.C. Output Current

@Tc=125°C(Note 1) .....ccovvnvinnnnnn, 16A
@Ta=25 ittt 3A
@Ta=25°C(Note2) .....coovvnvnnnnnnn. 10A
Non-Repetitive Sinusoidal Surge Current, 8.3mMsS . ...c.viiiiin i, 80A
Thermal Resistance, Junction to Case, fy-c «v.vvvvevrerininennienenennnnn.. 1.75°C/W
Thermal Resistance, Junction to Ambient, 6-ca .o.vvvevniiiiiii .. 60°C/W

Operating and Storage Temperature Range ...............ccovvvvunn.. ~-55°C to +150°C
Note 1. Above 8A use the tab for electrical connection.

Note 2. Using Wakefield Type 295 heatsink with convection cooling. For more definitive
data refer to the Output Current vs. Temperature Curves on this datasheet.

MECHANICAL SPECIFICATIONS

seaTinG UES2401-2404 TO-220AB
S —
e s e
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A L 1
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0139 | 0147 | 3531] 3.733
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— Jo0250 | — | 635
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i
L
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UES2401 UES2402 UES2403 UES2404
ELECTRICAL SPECIFICATIONS
Typical
Maximum Maximum Maximum Forward
Type PIV Forward Voltage Reverse Current Reverse Recovery
@ PIV Recovery Voltage
Time* @ 1A
T, =25°C T, =100°C T, =25°C T,=100°C t. = 8ns
UES2401 50V 150uA
0.9V@ 4A
UES2402 100V 0.8V @ 4A 150uA
UES2403 150V 2'9153?08:‘ 0.895 @ 8A 5uh 150uA 35ns Lav
UES2404 200V P " 500A
*Measured in circuit le = 0.5A, |a = 1.0A, lpec = 0.25A
Output Current Peak Output Current vs
vs Temperature Case Temperature
26 l {¢ Duty Cycle
18 \ \ 30% \10%
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vs Forward Voltage ypncavs Voltage
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UES2401 UES2402 UES2403 UES2404

Forward Pulse Current vs Duration Multiple Surge Current vs Duration
o I
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- 80
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Thermal Impedance Reverse-Recavery Circuit
vs Pulse Width 500 100
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g e +

g 4 = 25Vde GENERATOR

e P = (APPROX) NOTE

= 2 i -

2 10

< 0SCILLOSCOPE +

z 1 ) NOTE 3 NOTE 1

E 7

£ /] L

. 04 =

€ NOTES:

NT02 1. Oscilloscope: Rise time < 3ns; input impedance = 500Q.

01.02.05.1.2 5 1 2 51020 50100200 1000 2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.
te — PULSE WIDTH (ms)
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RECTIFIERS
High Efficiency, 30A Center-Tap

FEATURES

e Very Low Forward Voltage
® Very Fast Switching Speed
e Convenient Package

® High Surge

e |Low Thermal Resistance

e Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES2601, UES2601HR2
Peak Inverse Voltage, UES2602, UES2602HR2
Peak Inverse Voltage, UES2603, UES2603HR2 ... ................
Maximum Average D.C. Output Current at Tg = 100°C
Non-Repetitive Sinusoidal Surge Current 8.3 ms
Thermal Resistance, Junction to Case
Operating and Storage Temperature Range

POWER CYCLING

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECIFICATIONS

UES2601
UES2602
UES2603
UES2601HR2
UES2602HR2
UES2603HR2

DESCRIPTION

This series combines two high efficiency
devices into one package, simplifying
installation, reducing heat sink require-
ments and the need to purchase
matched components.

-55°Cto +175°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applications, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

POSITIVE OUTPUT NEGATIVE OUTPUT UESZGOI UESZGOZ UE82603 T0'204AA (T0'3)
UES2601HR2 UES2602HR2 UES2603HR2
CASE ins. mm.
A | 875 MAX. 22.23 MAX.
B | 135 MAX. 343 MAX.
C | 250-.450 6.35-11.43
D| 312MIN. 7.92 MIN.
T E E | .038-.043DIA. 0.97-1.09 DIA.
A F | 188 MAX RAD. | 4.78 MAX. RAD.
G| 1.177-1197 29.90-30.40
1 H| .655-675 16.64-17.15
J | 205-225 521-5.72
K [ _420-440 1067-11.18
B U | 525 MAX_RAD. | 13.34 MAX. RAD.
C D M| 151-.161 DIA. 3.84-4.09 DIA.

Note:
Standard polarity is positive output.
For reverse polarity (negative output) add suffix “R", ie. UES2601R.
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UES2601 UES2602 UES2603
UES2601HR2  UES2602HR2 UES2603HR2
ELECTRICAL SPECIFICATIONS
Maximum Maximum Maximum
Forward Voltage Reverse Current Reverse
Type PV @ @ Recovery
T.=25°C T, =125°C T.=25C T =125°C Time*
.930v 825V
UES2601/2601HR2 50V @ @
UES2602/2602HR2 100V 15A 15A 20uA 4mA 35nS
UES2603/2603HR2 150V t, = 3004S t, = 3004S
* Measured in circuit I, = 0.5A, |, = 1A, Iz = 0.25A
Output Current vs. Peak Output Current vs.
Case Temperature Case Temperature
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e g 40 N 70% \
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g g \
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2 o
2 2 \ \
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0
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vs. Forward Voltage vs. Reverse Voltage
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UES2601 UES2602 UES2603
UES2601HR2  UES2602HR2  UES2603HR2

Maximum Forward Surge Thermal Impedance
vs. Number of Cycles B vs. Pulse Width
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N — CYCLES OF 60 Hz SINEWAVE

Reverse-Recovery Circuit

500 100
M
PULSE
= 25Vdc
=" (APPROX) GENERATOR
T orts OSCILLOSCOPE +
NOTE 1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.

OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified UES2601HR2, 2HR2, 3HR2.

MIL-STD-750
SCREEN METHOD CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C
2. Thermal Shock (Temperature Cycling) 1051 F, 20 Cycles, —55 to +150°C. No dwell required

@ 25°C, t > 10 min. at extremes.

3. Hermetic Seal

a. Fine 1071 H, Helium
b. Gross C, Liquid
4. Thermal Impedance Sage Test
5. Interim Electrical Parameters GO/NO GO Veand Iz @ 25°C
6. High Temperature Reverse Bias (HTRB) 1038 A, 48 Hours, To = 125°C, Vg = 80% of rating
7. Final Electrical Parameters GO/NO GO Vg and Ig @ 25°C

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172 :
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RECTIFIERS
High Efficiency, 30A Center-Tap

FEATURES

® Very Low Forward Voltage (1.15V)

o Very Fast Recovery Times (50nSec)
o Low Profile Package

o High Surge Capability

© Low Thermal Resistance

® Mechanically Rugged

® Both Polarities Available

ABSOLUTE MAXIMUM RATINGS
Peak Inverse Voltage, UES2604, UES2604HR2
Peak Inverse Voltage, UES2605, UES2605HR2
Peak Inverse Voltage, UES2606, UES2606HR2
Maximum Average D.C. Output Current @ T = 100°C
Surge Current, 8.3mS
Thermal Resistance, Junction to Case
Operating and Storage Temperature Range

POWER CYCLING :

These devices possess the unique ability to pass many
thousands of cycles of a stress test designed to evaluate the
integrity of the bonding systems used in the construction of
power rectifiers.

In this stress test, the case of the device is not heat sunk.
Full rated forward current is supplied to force a case tem-
perature increase at least 75°C, at which time, the current is
removed and the case allowed to cool. The cycle is repeated a
minimum of 5,000 times to simulate equipment being turned
on and off. Extended power cycling tests demonstrate a product
capability in excess of 25,000 cycles.

MECHANICAL SPECI‘FICATIDNS

UES2604
UES2605
UES2606
UES2604HR2
UES2605HR2
UES2606HR2

DESCRIPTION

The UES2604 series is specifically
designed for operation in power switching
circuits operating at frequencies of at
least 20 KHz.

This series combines two high efficiency
devices into one package, simplifying
installation, reducing heat sink require-
ments and the need to purchase

matched components.

-55°Cto +150°C

SWITCHING CHARACTERISTICS

The switching times of these ultra-fast rectifiers increase
relatively little, with temperature or at different currents. Even
in severe applical.uns, such as catch diodes for switching
regulators and output rectifiers for high frequency square
wave inverters, these devices switch many times faster than
the fastest associated transistors. Thus, the stresses on and
powers dissipated in the switching transistors are substantially
less than when using other rectifiers.

POSITIVE OUTPUT NEGATIVE OUTPUT UES2604 UES2605 UES2606 T0-204AA (TO-3)
UES2604HR2 UES2605HR2 UES2606HR2

CASE [ ins. mm.
A 875 MAX. 22.23 MAX.
B .135 MAX. 3.43 MAX.
C | _.250-450 6.35-1143 -

E D .312 MIN. 7.92 MIN. U?
! E .038-.043 DIA. 0.97-1.09 DIA. ék )
A F | .188 MAX. RAD. 4.78 MAX. RAD. V
G| 1.177-1.197 29.90-30.40 '
_1__ H .655-.675 16.64-17.15 I
J .205-.225 5.21-5.72
B K 420-.440 10.67-11.18

L 525 MAX. RAD. | 13.34 MAX. RAD.

C D_ M| .151-.161 DIA. 3.84-4.09 DIA.

Note:
Standard polarity is positive output.
For reverse polarity (negative output) add suffix R, ie. UES2604R.
SEMICONDUCTOR
PRODUCTS
4/79 Rev. 1) 2-109 mmm LINITRODE



ELECTRICAL SPECIFICATIONS, PER LEG

UES2604 UES2605

Maximum Maximum Maximum
F d Vol Reverse
Type PIV orward Voltage Reverse Current Recovery
To=25°C T, =125°C T.=25°C Te=125°C Time*
UES2604/2604HR2 200V 1.25V 1.15v
UES2605/2605HR2 300v . @15A @ 15A 50uA 10mA 50nS
UES2606/2606HR2 400V t, = 30048 t, = 300#S
*Measured in circuit I = .5A, Iz =1A, lgec = .25A
Qutput Current vs. Peak Output Current vs.
Case Temperature Case Temperature
50 \ \
30 \
< 30% \10%
: @ 40 \ \ \ 50% I Duty Cyclle
i \ £ \ \ (operated as FW.C.T.)
g pr 70%
g 20 ™ & \ 0%
° \ 3 3 100%
5 5 N
5 AN g AN
o 10 N o 20 N
| - \
o &
I
£ A\
100 110 120 130 140 150
T, — CASE TEMPERATURE (°C)
0
50 70 90 110 130 150
T — CASE TEMPERATURE (°C)
Forward Current - Typical Reverse Current
vs..Forward Voltage vs. Reverse Voltage
100 100K —
50 > 17
~ 20 4////// |t AN/
s 10 avab e OV
z r = L
& /\ E 14 =1 125°¢
g 4 l"Z" - Lt
> / TS '/ — =T 100°C
a 3 =
g o 14
< L w
2 © 2 -
4 5 & 100
o «o >
e / )
1 7 e 25°C /
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Vv, -
v - FORWARD VOLTAGE (V) Vg — REVERSE VOLTAGE (% OF PIV)
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UES2604 UES2605 UES2606
UES2604HR2 UES2605HR2 UES2606HR2

Maximum Forward Surge
vs. Number of Cycles n

300
Thermal Impedance
B vs. Pulse Width
Z 10
Z 2 T
- w 5
g 20 2 1
g N 2 pd
2 w 2
© s
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. Z
£ 100 —
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R— wl
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=
| .02
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N — CYCLES OF 60 Hz SINEWAVE t, — PULSE WIDTH (mS)
Reverse-Recovery Circuit
509 100

M-

PULSE
= 25vde
=" (APPROX.) GENERATOR
- 1
OSCILLOSCOPE +
NoTE NOTE 1

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, non-inductive, coaxial recommended.

OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified UES2604HR2, 5SHR2, 6HR2.

MIL-STD-750
SCREEN METHOD CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C
F, 20 Cycles, —55 to +150°C. No dwell required
2. Temperature Cycle 1051 @ 25°C, t > 10 min. @ extremes
3. Hermetic Seal 1071
a. Fine Leak H, Helium
b. Gross Leak C, Liquid
. Thermal Impedance Sage Test
5. Interim Electrical Parameters GO/NO GO Veand Ig @ 25°C
. . Similar to Y Sine Reverse, t = 48 Hours, Tg = 125°C, VRWy,
6. High Temperature Reverse Blocking Method 1040 = rating, F = 50-60 Hz, lp = OA
) . Vg + |y @ 25°C
7. Final Electrical Parameters GO/NO GO PDA = 10% (Final Electricals)

UNITRODE + SEMICONDUCTOR PRODUCTS
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RECTIFIERS

High Efficiency, 30A Centertap, 50-150V

FEATURES

e Economical Convenient
TO-3P Package

® |nsulated Mounting Hole

o Can Be Clip Mounted

e Mechanically Rugged

e Low Thermal Resistance

e Ultra-Fast Recovery Time

® Extremely Low VF

UES3005C
UES3010C
UES3015C

DESCRIPTION

The UES3005C Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and very fast recovery time make them particularly suited
for switching type power supplies.

ABSOLUTE MAXIMUM RATINGS, either leg unless noted UES3005C UES3010C UES3015C
Peak Inverse VOIage ............coueiviiieinaiannnnn., VR, VRwm, VRRM ........... 15101 100V, ........... 150V ..
Maximum Average D.C. Output Current
@ T¢ = 125°C, full wave operation (see curves) .............. IFAV) . oo 30A
Non-Repetitive Sinusoidal Surge Current, 8.3mS ................ TESM .+ ee e 300A ...
Thermal Resistance JunctiontoCase.............coovvvvvun.... [ 15°C/W. ...
Thermal Resistance Junction to Case
both legs together, fullwave ..............c.ooooiiiiinon... RpJ=Coviee e 09°C/W .. ...l
Thermal Resistance Junction to Ambient
either leg, or both legs together .............ccovvvuueen.... Re-A et 40°C/W .. ..o
Operating and Storage Temperature Range .................. Tor, TSTG wovvie e =55°Cto +150°C...............
ELECTRICAL SPECIFICATIONS
Typical
Maximum Maximum Maximum Forward
Reverse Current (Ir) Reverse Recovery
Type PIV Forward Voltage (Vg) @ PIV Recovery Voltage
Time* @ 1A
Ty =25°C Ty =125°C Ty = 25°C Ty =125°C Tr = 14ns
UES3005C 50V
UES3010C | 100V }(1) g égﬁ ?'gg égﬁ 154A 5mA 35ns 2.0V
UES3015C 150V . . .
* Measured in circuit Ig = 0.50A, Inm = 1.0A, lrec = 0.25A.
MECHANICAL SPECIFICATIONS
TO-3P
A 197 NOM.
| I::FFC INCHES
| — DIM._[MIN, | MAX.
A_| 620 | 640
i—j— E + B | .825 | 845
PIN1|PIN3 C_ | 060 | 080
J D | .780 | 800
p|g 2 E .087 | 102
F_|.019 | 029
123 TAB G| 150 | .170
H | 212 | 222
GI ] l ’ J_| 140 | 144
K| .042 | 052
L | .074 | .08
I l | M| 113 | 123
N 430 Nom.
S gk
K
N F—
SEMICONDUCTOR
PRODUCTS
10/86 2-112 mmm UNITRODE



Average Output Current
vs Case Temperature

&
o

Full Wave Operation with Each
Leg at 30% Minimum Duty Factor.
See Peak Current Curve for Either
Leg Operating Individually.
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Iriav), AVERAGE OUTPUT CURRENT — (A)
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Tc, CASE TEMPERATURE — (°C)

Typical Forward Current vs Forward Voltage
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u i s
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Vr, VOLTAGE — (V)

Reverse-Recovery Circuit
50 Q@ 100

AW

Iy

25Vdc
(APPROX.)

10
NOTE 3

—
|

NOTES:

1. Oscilloscope: Rise time < 3ns; input impedance = 509.

2. Pulse Generator: Rise time < 8ns; source impedance 109.

3. Current viewing resistor, non-inductive, coaxial recommended.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404  FAX (617) 924-1235 2-113

PEAK OUTPUT CURRENT — (A)

lem

Ir, REVERSE CURRENT — (mA)

Zgn THERMAL IMPEDANCE — (°C/W)

100

©
IS)

o
S

IS
o

w
S

100

0.1
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Peak Output Current vs Case Temperature

UES3005C UES3010C UES3015C

(Either Leg)
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Duty Factor = .9 \ \
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Typical Reverse Current vs Voltage
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UES3005S
UES3010S
UES3015S

RECTIFIERS
High Efficiency, 30A, 50-150V

FEATURES

® Economical Convenient
TO-3P Package

e Insulated Mounting Hole

e Can Be Clip Mounted

e Mechanically Rugged

e Low Thermal Resistance

e Ultra-Fast Recovery Time

DESCRIPTION

The UES3005S Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and very fast recovery time make them particularly suited
for switching type power supplies.

ABSOLUTE MAXIMUM RATINGS UES3005S UES3010S UES30158

Peak Inverse VOltage ...........ovvveeiiiiieeeeineeann, VR, VRWM, VRRM. «+ e v eveeieeinnnes 50V ...l 100V......... 150V ..
Maximum Average D.C. Output Current @ Tc =115°C .. . AR

Non-Repetitive Sinusoidal Surge Current, 8.3mS ........ lFsm
Thermal Resistance Junctionto Case................. ROU-C et 1.2°C/W
Thermal Resistance Junction to Ambient ........... .. Rgs-a

Operating and Storage Temperature Range ................... Toe, Tsta

ELECTRICAL SPECIFICATIONS

. Typical
Maximum R’ever,zlea )g:lr..rlg:]t (Ir) MRaex\'/:':gn F::sgg\?é?y
Type PIV Forward Voltage (V¢) @ PIV Recovery Voltage
. . Time* @ 1A
Ty =25°C Ty =125°C Ty =25°C Ty =125°C Tr = 14ns
UES3005S 50V .
UES3010S |- 100V ié g Zgﬁ : 1155%?& 15uA 5mA 35ns 2.0
UES3015S 150V ’ : '
* Measured in circuit Ir = 0.50A, Igm = 1.0A, Igec = 0.25A.
MECHANICAL SPECIFICATIONS
TO-3P
r—A—- r—»—éw NOM.
—— )
H
¥ i E PIN1 INCHES
T DIM. | MIN. | MAX.
CATHODE 1 A | 620 | 640
7] - PIN 2 B | 825 | 845
ANODE C .060 | .080
1 2 : D [ .780 | .800
[ I E [ .087 | 102
F_|.019 | .029
GL_ l i G | 150 | 170
H [ 212 | 222
J [ 140 | 144
D l K[ 042 | 052
L [ 074 | 084
N 430 Nom.
L'“‘ E—’" le—
K: F: —
N
. 1. Mounting surface common to cathode

SEMICONDUCTOR
PRODUCTS

== UNITRODE

10/86 2-114



UES3005S UES3010S UES3015S

Average Output Current

vs Case Temperature Peak Output Current vs Case Temperature
40 100 |
- 3 1
<
| Z 80 N
g% 1 \
z |
g \ o
< z 5
] 5 ~ N
= = Y \
2 (=1
£ 20 = 7 \
=) pol
3 \ 2
! 3 o~ ™
z 10 \ w Duty Factor = .9 \
] \ £ 30 \\
B \
0 0
0 25 50 75 100 125 150 100 110 120 130 140 150
Tc, CASE TEMPERATURE — (°C) Tc, CASE TEMPERATURE — (°C)
Typical Forward Current vs Forward Voltage Typical Reverse Current vs Voltage
0
100 ! 10 =]
}*/ I
/ rL
g 150°C FAS < ° +150°C
< + °C — € ——

T 1o .Y/ £ o +
— = FF 'l =+ +125°C
5 t r—— l éf A
o] 125° =g 7T N ———— :

3 y A @ 100°C
3 / 1 g ,
a 1/ JN— -s5°c _| ° — l
% y » 01
o
: / 5
s 1! 2 f +25°C o
w y - o«
- yi i . -
< F = :
i 1 0.01
I +25°C
/U T
0.1 —t] [
0.0 0.1 0.2 03 04 05 06 07 08 09 10 1.1 12 0 10 20 30 40 50 60 70 80 90 100 110 120
Vr, VOLTAGE — (V) % OF Va — (V)
Reverse-Recovery Circuit Thermal Impedance vs Pulse Width
50 @ 10 20 ]
AAA
VW £ 10 P
- S P
T 05
+ - P
PULSE 5]
= 25Vvdc
= B GERERATOR o2 )
- g //
NOTég OSCILLOSCOPE + = 01 v
NOTE 1 2 /
5 Z 05
D] w
— I
= [=
g 02
N
NOTES: o1
1. Oscilloscope: Rise time < 3ns; input impedance = 50Q. : .
0102 05.1 2 . 00200 1000
2. Pulse Generator: Rise time < 8ns; source impedance 10Q. 0102 .05.1 2 571 2 51020 501 0 0
3. Current viewing resistor, non-inductive, coaxial recommended. tp — PULSE WIDTH (mS)

UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-115 PRINTED IN U.SA.



RECTIFIERS

High Efficiency, 45A Centertap, 50 - 150V

FEATURES
e | ow Forward Voltage

e Fast Recovery Times

© Economical Convenient
TO-3P Package

© Low Thermal Resistance

e Mechanically Rugged

® PIV up to 150V

UES4505C
UES4510C
UES4515C

DESCRIPTION

The UES4505C Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and very fast recovery time make them particularly suited
for switching type power supplies.

ABSOLUTE MAXIMUM RATINGS, either leg unless noted UES4505C UES4510C UES4515C
Peak Inverse Voltage ........ccvvvviiiiiiiiiiiiiiiianann, VR, VRwM, VRRM -« veennnnn. 50V ... 100V...........e 150V
Maximum Average D.C. Output Current
@ Tc = 125°C, full wave operation (see curves) .............. LAY - e e e e e e A5A L
Non-Repetitive Sinusoidal Surge Current, 8.3mS ................ IESIM v v ve ettt 450A
Thermal Resistance JunctiontoCase.......................... RU=C vveee e 0.8°C/W..iivviiiiiiinnnn..
Thermal Resistance Junction to Case
both legs together, fullwave ............ccooiiiiiiiiia., RoJ=C veeeeeeee i e 0.6°C/W..ooovviiiinan.
Thermal Resistance Junction to Ambient
either leg, or both legs together ............................ REJ=A t v 40°C/W oo
Operating and Storage Temperature Range .................. TOP, TSTG .+ v e e e e i -55°Cto +150°C...............
ELECTRICAL SPECIFICATIONS
. . . Typical
Maximum Maximum Maximum Forward
Type PIV Forward Voltage (VF) Reverse Current (Ir) Reverse Recovery
@ PIV Recovery
N Voltage
Time* @ 1A
Ty = 25°C Ty = 125°C Ty = 25°C Ty=125°C tr=lans
UES4505C 50V
UES4510C 100V 1161@@2355,'\ A 2;80(:;@ 2259 A 20uA 10mA 50ns 2.0V
UES4515C 150V ’ ’ ’ ’
* Measured in circuit Ig = 0.50A, Igm = 1.0A, Irec = 0.25A.
MECHANICAL SPECIFICATIONS
A 197 NOM T3P
—1 AR
T T INCHES
H I Q’] DIM. [MIN. | MAX.
| 1 1 A | 620 | 640
N B | .825 | 845
PIN1|PIN3 e oe5 080
J D_| 780 | .800
PIN 2 E_| 087 | 102
1 2 3 TAB F_ | 019 | .029
| | G | 150 | 170
G H [ 212 | 222
1— I ‘ ‘ J [ 140 | 144
K| 042 | 052
l l 1 L 074 | .08a
M| 113 [ 123
N 430 Nom.
L.I L -m E—-‘I L—
K .
N el
SEMICONDUCTOR
PRODUCTS
10/86 2-116 ==m UNITRODE



UES4505C UES4510C UES4515C

Average Output Current Peak Output Current vs Case Temperature
vs Case Temperature (Either Leg)
60 200
Full Wave Operation with Each
N Leg at 30% Minimum Duty Factor. -\
< See Peak Current Curve for Either
| Leg Operating Individually. g 160 N
£ 45 \ 1
g =
o w
3 \ 55‘ 120 N
§ =]
5 30 ‘é \ \
o =
& \ 3 80 \\\ AN \
é z \\\
w
ER [ \ %
< \ H L NG
3 L 40 Ny
& Duty Factor =9\\\

0 0 I
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Tc, CASE TEMPERATURE — (°C) Tc, CASE TEMPERATURE — (°C)

Forward Current
vs Forward Voltage Typical Reverse Current vs Voltage
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/ oot 25°c
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Ve — FORWARD VOLTAGE (V) % OF Vi — (V)
Reverse-Recovery Circuit Thermal Impedance vs Pulse Width
500 1090 sz (Each Leg)
A s 1
< |
- w g
Y.
z A
g 1
PULSE
— 25 Vdc w2
— (APPROX.) GENS};QTOR % /
_ S
-1
NoTES OSCILLOSCOPE + I /
NOTE 1 E 05
z
- T /
= =
- | .02
=
3 .01
N 01.02.05.1 .2 .51 2 5 1020 50100200 1000

NOTES: .
1. Oscilloscope: Rise time < 3ns; input impedance = 50Q. t PULSE WIDTH (mS)

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.
3. Current viewing resistor, non-i ive, ial ded.

UNITRODE + SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172 ]
TEL. (617) 926-0404 + FAX (617) 924-1235 2-117 PRINTED IN U.SA.



RECTIFIERS UES4505S

High Efficiency, 45A, 50-150V UES421o8

FEATURES DESCRIPTION

® Economical Convenient The UES4505S Series, in the economical, convenient TO-3P package, is specifically
TO-3P Package designed for operation in power switching circuits to frequencies in excess of 100kHz.

¢ Insulated Mounting Hole " The very low forward voltage and very fast recovery time make them particularly suited

« Can Be Clip Mounted for switching type power supplies.

® Mechanically Rugged
® Low Thermal Resistance
® Ultra-Fast Recovery Time

ABSOLUTE MAXIMUM RATINGS UES4505S UES4510S UES4515S

: Peak Inverse Voltage ..........ccviiiiiiiiiiiiiiiii Vg, VRwM, VRRM . oo ean 50V. ..l 100V ............ 150V ..
‘Maximum Average D.C. Output Current @ T¢ = 110° ;

Non-Repetitive Sinusoidal Surge Current, 8.3mS ....

Thermal Resistance Junctionto Case.............

Thermal Resistance Junction to Ambient ....... ..

Operating and Storage Temperature Range ...................

ELECTRICAL SPECIFICATIONS

. . . Typical
) Maximum Maximum Maximum Forward
Type PIV Forward Volatge (Ve) Reverse Current (Ir) Reverse Recover
@ PIV Recovery Vol y
Time* oltage
@ 1A
Ty = 25°C Ty = 125°C Ty = 25°C Ty =125°C Tr = 14ns
UES4505S 50V
UES4510S 100V }é @ ggﬁ 11‘2%@ 4950‘1\ 20uA 10mA 50ns 2.0V
UES45155 150V Se <be

* Measured in circuit Ir = 0.50A, Irm = 1.0A, lrec = 0.25A.

MECHANICAL SPECIFICATIONS

TO-3P
'—A—" l--»—.197 NOM.
—C
7 ] j
H
LS E PIN 1 TNCHES
T cATHODE 1 Dl;vt nglzrg M&)&
| PIN2 B |85 | 845
ANODE C | 060 | .080
1 2 D [.780 | 800
I L E | .087 | 102
; F 019 | 029
‘ ‘ I G 150 | .170
H | 212 | 222
J 140 | 144
1 K .04z | .052
L | .074 | 084
N 430 Nom.
LJ L i
E e
K F—ad e

1. Mounting surface common to cathode

SEMICONDUCTOR
PRODUCTS

10/86 2118 = UNITRODE



Average Output Current
vs Case Temperature
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V¢ — FORWARD VOLTAGE (V)

Reverse-Recovery Circuit

50 ¢ 100
A

PULSE
-25 Vdc
(APPROX.) GE“&!;IEHZ’OR
N NOYég OSCILLOSCOPE +
NOTE 1

NOTES:

1. Oscilloscope: Rise time <.3ns; input impedance = 50Q.

2. Pulse Generator: Rise time < 8ns; source impedance 10Q.

3. Current viewing resistor, inductive, ial ded.

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-119

Iem, PEAK QUTPUT CURRENT — (A)

In. REVERSE CURRENT — (mA)

Zg(t) — THERMAL IMPEDANCE (°C/W)
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Peak Output Current vs Case Temperature
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RECTIFIERS

UHVP202-UHVP210

HIGH RELIABILITY, HWW’“ SERIES
2.0 AMPS

FEATURES

® Ultra Fast Recovery Time
® Controlled Avalanche

® High Temperature Operatlon with

Low Loss

DESCRIPTION

This state-of-the-art high efficiency rectifier is ideally suited for applications requiring

high blocking voltage. It has the ability to switch significant current with minimal switching
transients and losses. Leakage current at high junction temperatures has been minimized
achieving exceptionally low reverse losses. An ultra stable process ensures high reliability
and long life. This device is designed for a wide variety of applications including high

® Minimal Recovery Transients

® | ow Capacitance
® Low Turn-On Voltage

© Non-Cavity Metallurg|cally Bonded |

Package

ABSOLUTE MAXIMUM RATINGS

frequency switching power supplies.

AVERAGE AVERAGE PEAK
DC OUTPUT DCOUTPUT | FWD. SURGE
TYPE REVERSE CURRENT CURRENT CURRENT
NUMBER |  VOLTAGE L =55°C, L=3/8" Ta=25°C tp=8.3ms
UHVP202 200V 2.0A 12A 20A
UHVP204 400V 2.0A 12A 20A
UHVP206 600V 2.0A 12A 20A
UHVP208 800V 15A 10A 20A
UHVP209 900V L5A 10A 20A
UHVP210 1000V 15A 10A 15A

Operating and Storage Temperature Range -55°C to +150°C.

Thermal Resistance, 6,, . See Lead Temperature Derating Curve.

MECHANICAL SPECIFICATIONS

S oOCATES 155 TYR UHVP202-UHVP210 BODY A

: *’ r 3.9mm 085 MAX.

2.16mm
— ] oY w—]
L) | 10304.001 l:j
0.77mm +.03
700 MIN. .250 MAX.
17.8mm 6.35mm 058 TYPR
1.625 MIN.

' 41.3mm

Available in surface mount package; consult factory for information.

SEMICONDUCTOR
PRODUCTS

=m UNITRODE

2-120



ELECTRICAL SPECIFICATIONS (AT 25°C UNLESS NOTED)

UHVP202-UHVP210

REVERSE REVERSE
BREAKDOWN REVERSE REVERSE RECOVERY
TYPE VOLTAGE FORWARD FORWARD LEAKAGE LEAKAGE TIME
NUMBER @50uA VOLTAGE VOLTAGE Ta=25°C Ta=125°C 0.5A-1.0A-.25A*
UHVP202 220V 1.6V@2A 14V@1.2A 1.0uA 100pA 30ns
UHVP204 440V 1L.6V@2A 14V@1.2A 1.0pA 100pA 30ns
UHVP206 660V 16V@2A 14V@1.2A 1.0uA 100pA 30ns
UHVP208 880V 1.8V@1.5A 1.55V@1.0A 1.0pA 100pA " 50ns
UHVP209 990V 1.8V@1.5A 1.55V@1.0A 1.0pA 100pA 50ns
UHVP210 1100V 195V@1.5A 1.75V@1.0A 2.0pA 150uA 65ns
* See Figure 20 for characteristic waveform.
Typical Forward Current vs Forward Voltage Typical Forward Current vs Forward Voltage
20 20
2/|pr SERIES 15 AMP SERIES
PR PO
,_T 5 % I 5 %é
P z
e, /,/,,/ £, 2
p=3 =3
o 0 (&) —
g, 0T,/ /// g 150°C | /,//
% 5 125°C /\__55% % ) //// N _ssec
e €T "4
, / ] ; wsci~] /Y
=, / / =250 s, /l //7é¥zsvc
LA 1 [ |
2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 24
Ve — FORWARD VOLTAGE — (V) V; — FORWARD VOLTAGE — (V)
Figure 1 Figure 2
Typical Reverse Current Typical Reverse Current
vs Applied Reverse Voltage vs Applied Reverse Voltage
ImA T AWIP SERIES 1A 15 AMP SERIES
5004A 5004A
2004A 2004A
1004A 1004A
- 50uA 50uA 50°C
g 2om 150°C =] § 204A >
]
% 104A W % 104A 125°C
W SA — W 5uA
123 | 1723
& A x 2uA
g g o
| 500nA | 500nA ~
= 200nA ~ = 2000
4 oG
100nA S 100nA 2% ~
2
50nA 50nA
200A 20nA f—=""]
10nA 10nA
0 25 50 75 100 125 25 50 75 100 125
PERCENT OF V, RATING PERCENT OF V,, RATING
Figure 3 Figure 4
UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-121 PRINTED IN USA.



Reverse Recovery Current vs di/dt
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2 AMP SERIES
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di/dt — RATE OF FALL OF FORWARD CURRENT — (A/uS)
NOTE: See Figures 9 and 10.
Figure 5
Reverse Recovery Time vs Junction Temperature
© (ip = 2A, di/dt = 200A/ps, Vg = 50V)
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NOTE: See Figures 9 and 10.
Figure 7
Rectifier Current During Reverse Recovery
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Figure 9

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 » FAX (617) 924-1235 2-122

s ~TYPICAL REVERSE
RECOVERY CURRENT—(A)

ta, o, tyy — REVERSE RECOVERY TIMES — (ns)

UHVP202-UHVP210

Reverse Recovery Current vs di/dt
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NOTE: See Figures 9 and 10.
Figure 6

Reverse Recovery Time vs Junction Temperature
(i = 2A, di/dt = 200A/ps, Vg = 50V)
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NOTE: See Figures 9 and 10.
Figure 8

t,/lam Measurement Circuit, Simplified +y

DEVICE
UNDER

TEST

NOTE: The gate of the MOSFET
is double pulsed. The first pulse
ramps up the inductor current. A
short interpulse period forward
biases the device under test to
the desired Ic. The second pulse
reverse biases the device under
test creating the desired di/dt so
that the reverse recovery param-
eters can be measured. The
pulse pair is repeated at a low
duty factor and does not result in
device heating.

Figure 10

R view
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VARIABLE
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I (ave) — AVERAGE FORWARD CURRENT — (A) Vems — TYPICAL PEAK FORWARD

I (ave) — AVERAGE FORWARD CURRENT — (A)

Typical Peak Forward Recovery Voltage vs dig/dt
(ie = 1A, di/dt measured from 10% to 90% of ir)
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2 AMP SERIES
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dig/dt — RATE OF RISE OF FORWARD CURRENT — (A/S)

Figure 11

Average Forward Current vs Ambient Temperature
(50% Duty Cycle, Square Wave)
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2 AMP SERIES Rgj-A =75°C/W
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Figure 13

Average Forward Current vs Lead Temperature
(50% Duty Cycle, Square Wave)
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Figure 15

I¢ (ave) — AVERAGE FORWARD CURRENT — (A) Vean — TYPICAL PEAK FORWARD

I¢ (ave) — AVERAGE FORWARD CURRENT ~— (A)

UHVP202-UHVP210

Typical Peak Forward Recovery Voltage vs dig/dt
(ir = 1A, di/dt measured from 10% to 90% of ig)
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Forward Pulse Current vs Pulse Duration
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RECTIFIERS UHVP402-UHVP410
HIGH RELIABILITY, {1/17 " SERIES
4.0 AMPS

FEATURES DESCRIPTION
o Ultra Fast Recovery Time This state-of-the-art high efficiency rectifier is ideally suited for applications requiripg high
o Controlled Avalanche b'locking voltage. It has the ability to sw}itchA sign‘!ﬁcant current with minimal 5\'N|'tctjung tran-
o High Temperature Operation with sients and losses. Leakage current at high junction temperatures has been minimized
L 8 L P P achieving exceptionally low reverse losses. An ultra stable process ensures high reliability
?"{ 0SS . and long life. This device is designed for a wide variety of applications including high
° Minimal Recovery Transients frequency switching power supplies.
o Low Capacitance
® Low Turn-On Voltage
© Non-Cavity Metallurgically Bonded
Package

ABSOLUTE MAXIMUM RATINGS

AVERAGE AVERAGE PEAK
DC OUTPUT DC OUTPUT FWD. SURGE

TYPE REVERSE CURRENT CURRENT CURRENT

NUMBER VOLTAGE TL=55°C, L=3/8" Ta=25°C tp=8.3ms
UHVP402 200V 4.0A 2.0A 75A
UHVP404 400V 4.0A 2.0A 75A
UHVP406 600V 4.0A 2.0A 75A
UHVP408 800V 3.0A 14A 75A
UHVP409 900V 3.0A 1L4A 75A
UHVP410 1000V 2.5A 14A 60A

Operating and Storage Temperature Range -55°C to +150°C.
Thermal Resistance, 6,, . See Lead Temperature Derating Curve.

MECHANICAL SPECIFICATIONS

BAND INDICATES
CATHODE END. 175 TYP UHVP402-UHVP410 BODY B
4.4mm 145 MAX.
3.68mm
¥y
[ 2 C 1 DR ]
1040 +.001 Q
1.02mm +.03
975 MIN. .300 MAX,
24 8mni 7.62mm > 15TYP
2.9mm
2.30 MIN.
' 58.4mm

Available in surface mount package; consult factory for information.

SEMICONDUCTOR
PRODUCTS
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UHVP402-410

ELECTRICAL SPECIFICATIONS (AT 25°C UNLESS NOTED)

REVERSE REVERSE
BREAKDOWN REVERSE REVERSE RECOVERY

TYPE VOLTAGE FORWARD FORWARD LEAKAGE LEAKAGE TIME
NUMBER @50pA VOLTAGE VOLTAGE Ta=25°C Ta=125°C 0.5A-1.0A-.25A%
UHVP402 220V 1.5V@4.0A 1.35V@2.0A 4.0uA 250uA 30ns
UHVP404 440V 1.5V@4.0A 1.35V@2.0A 4.0pA 250uA 30ns
UHVP406 660V 1.5V@4.0A 1.35V@2.0A 4.0pA 250uA 30ns
UHVP408 880V 1L7V@3.0A 1L4V@1l.4A 4.0uA 250uA 50ns
UHVP409 990V 1.7V@3.0A L4V@1.4A 4.0uA 250uA 50ns
UHVP410 1100V 1.95V@2.5A 1L6V@l.4A 5.0uA 500pA 65ns

* See Figure 20 for characteristic waveform.

Typical Forward Current vs Forward Voltage Typical Forward Current vs Forward Voltage
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2.5 AND
4 AMP SERIES /
o ,A 1o |3 AP SERIES .o
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Figure 1 Figure 2
Typical Reverse Current Typical Reverse Current
vs Applied Reverse Voltage vs Applied Reverse Voltage
mA
1mA AP SERIES T s D
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Reverse Recovery Current vs di/dt

UHVP402-UHVP410

Reverse Recovery Current vs di/dt
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Reverse Recovery Time vs Junction Temperature Reverse Recovery Time vs Junction Temperature
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Figure 7 Figure 8
Rectifier Current During Reverse Recovery t,/lay Measurement Circuit, Simplified +y
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| NOTE: The gate of the MOSFET -
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IRM the desired I.. The second pulse
| reverse biases the device under
h . | test creating the desired di/dt so
difdt = iam | that the reverse recovery param-
ta eters can be measured. The VARIABLE
__________ pulse pair is repeated atalow - %’SSE'E”
duty factor and does not result in
device heating.
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Figure 9 Figure 10
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Typical Peak Forward Recovery Voltage vs dig/dt
(ir = 1A, di/dt measured from 10% to 90% of i)
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Average Forward Current vs Ambient Temperature
(50% Duty Cycle, Square Wave) :
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(50% Duty Cycle, Square Wave)
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Veam — TYPICAL PEAK FORWARD
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RECOVERY VOLTAGE — (V)

UHVP402-UHVP410

Typical Peak Forward Recovery Voltage vs dig/dt
(ir = 1A, di/dt measured from 10% to 90% of ir)
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Average Forward Current vs Ambient Temperature
(50% Duty Cycle, Square Wave)
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Forward Pulse Current vs Pulse Duration

UHVP402-UHVP410

Reverse Pulse Power vs Pulse Duration
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RECTIFIERS
“Radiation Tolerant, 1 Amp-2 Amp

FEATURES . DESCRIPTION

These devices are particularly suited to
applications where radiation is present.
These units have unique ability to with-
stand high levels of neutron, gamma and
electron radiation. )

® Radiation Tolerant: to 10'¢ NVT
e Continuous Rating: to 2A

® Controlled Avalanche

e Surge Rating:to 25A

e Miniature Package

ABSOLUTE MAXIMUM RATINGS

1Amp 2 Amp
Peak Inverse Voltage Series Series
50V UR105 UR205
100V UR110 UR210
150V UR115 UR215
200V UR120 UR220
250V UR125 UR225
1 AMP 2 AMP
SERIES SERIES

Maximum Average D.C. Output Current

@T,=25C .. .. 2A

@ T, =100°C . 1A
Non-Repetitive Sinusoidal

Surge Current (8.3ms) ... 25A

Operating Temperature Range ... —195°C to +175°C
Storage Temperature Range . —195°C to +4-200°C
Thermal Resistance ... See Lead Temperature Derating Curve

UR105-UR125
UR205-UR225

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum
: Maximum Leakage
Type PIV Forward Current Maximum
Voltage @ PIv Radiation
. Drop 25°C 100°C Tolerance
UR205 50V 1016 NVT
UR210 100V 1016
UR215 150V - 1.0V@ 1A 3uA 50uA 10's
UR220 200V 101+
UR225 250V 1014
UR105 50V 10te
UR110 100v 106
URI115 150V 1.0V @ 0.5A 3uA 50xA 105
UR120 200v 1014
UR125 250V 1014

MECHANICAL SPECIFICATIONS

UR105-UR125 UR205-UR225 BODY A

BAND INDICATES

CATHODE END 155 TYP.

3.9mm 085 MAX.
216mm

—— —
.030 +.001
0.77mm +.03
700 MIN. 250 MAX.,
17.8mm 6.35mm 055 Tve

L4mm

1625 MIN.
41.3mm

Part Identification: White band indicates “UR.” Part num-
ber printed on body.

Polarity: Denoted by white band.
Weight: 0.26 grams, typical.

2-130
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PULSE CURRENT (A)

UR105-UR205 UR110-UR210 UR115-UR215 UR120-UR220 URI125-UR225

Forward Pulse Current vs Pulse Duration
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HERMETIC SCHOTTKY RECTIFIERS  jg52%3¢, -,

6 Amp, 45 Volts

USD245CR
USD245CRHR2

FEATURES DESCRIPTION :
e MIL-S-19500 Type Screening ) The USD245C series hermetic Schottky rectifier is ideally suited for output rectifiers and
Available PWM protection in high efficiency, low voltage, high reliability switching power supplies.

e Extremely Low Vr and Ir

The series combines Schottky rectifiers in one convenient package; thus simplifying

installation and reducing component parts count.

o High Surge Capability
e Low Recovered Charge

® Rugged Hermetic Package,
No Pressure Contacts

e Dual Rectifier in One Package
e Available in Reverse Polarity (CR)

ABSOLUTE MAXIMUM RATINGS (Either leg, unless noted.)

Peak Repetitive Reverse VORage, VRRM -« v vvnvrient ittt en i 45V
Working Peak Reverse Voltage, VRWM «...ovvvveinenen.n. ....45V
DC Blocking Voltage, VR ....ovovviiiiiiiiiiiiii e 45V
Non-Repetitive Peak Reverse Voltage, VRSM .« v vvveveiininiininennnnn.n. .54V
Average Forward Current (50% Duty Cycle), Irav), Full Wave Configuration . ...6A
Either Leg Alone ................. 4A
Tease = 100°C
Vawm = 45V
Average Forward Current (50% Duty Cycle), Iriav) (Note 1), Either Leg Alone ........ 2A
Roc-a = 68°C/W, Ta' = 25°C
Vawm = 45V
Non-Repetitive Peak Surge Current, IFSM «.«vvuvnrererer et iiiiiieiaenn 80A
8.3ms, Half Sine Wave
Operating and Storage Junction Temperature Range, Top, TstA....... -65°C to +175°C
Thermal Resistance, Junction to Ambient, Rgy-a . ... oot 175°C/W
Thermal Resistance, Junction to Case, Rgy-c. . ... . P 15°C/W
Note: 1. Using Wakefield Type 205 heatsink with convection cooling.
For more definitive data refer to the Output vs Temperature curves on this data sheet.
MECHANICAL SPECIFICATIONS
D USD245C SERIES TO-205AF (T0-39)
- E
_T F C, CHR
K
i
r COMMON (CATHODE)
) G
J O—M’TD’_O CR. CRHR
J.__ J— COMMON (ANODE)
W " [ ] WilLiMETeRs | INCHES
3PLCS A ] 0.72-0.86 0.028-0.034
B| 08 0.035
452 C| 508 0.20
Y'\a  BOTTOMVIEW D[ 9.14 DIA. 0.36 DIA.
E | 825DIA. 0.325 DIA.
\(B F | 430-457 0.169-0.180
COMMON G [ 18.03 REF. 0.71 REF.
. H | 0.41-0.53 DIA. | 0.016-0.021 DIA.
J |12.70-14.22 050-0.56
¢ K| 0.36-0.45 0.014-0.018

All Dimensions in Inches and Millimeters
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ELECTRICAL CHARACTERISTICS PER LEG (Tj = 25°C)

USD245C USD245CHR2 USD245CR USD245CRHR2

CHARACTERISTICS SYMBOL LIMIT UNITS CONDITIONS
Maximum Vg = 45V
Instantaneous iR 2 mA Pulse Width = 400us
Reverse Current Duty Cycle = 1%
. VR = 45V
Maximum . Pulse Width = 400s
Instantaneous iR 20 mA 10
Reverse Current Duty Cycle = 1%
Tc =125°C
0.48 ir=1A .
Maximum 0.56 ie = 2A Pulse Width = 400us
Instantaneous 0.68 ir = 4A
Forward Voltage Ve Y Duty Cycle = 1%
(Note 1) ir = 2A
045 Tj=125°C
Capacitance Cr 450 pF Vg = 5V
Voltage Rate -
of Change dv/dt 1000 V/us VR = 45V

Note: 1. Measured with anode and cathode lead length of 0.2" from case.

OPTIONAL HIGH RELIABILITY (HR2) SCREENING

The following tests are performed on 100% of the devices specified USD245CHR2 and USD245CRHR2.

MIL-STD-750

6. High Temperature Reverse Blocking

SCREEN METHOD CONDITIONS

1. High Temperature 1032 24 Hours @ Ty, = 150°C
2. Temperature Cycle 1051 Fézz%?éie: 185,’1?;: éfﬁ:&,’nﬁg dwell required
3. Hermetic Seal 1071

a. Fine Leak H, Helium

b. Gross Leak C, Liquid

Thermal Impedance Sage Test
5. Interim Electrical Parameters GO/NO GO Ve and Iz @ 25°C
Similar to Y% Sine Reverse, t = 48 Hours, Tg = 125°C, VRW),

Method 1040

= rating, F = 50-60 Hz, lo = OA

Ve + I @ 25°C

7. Fi ri r: N .
Final Electrical Parameters GO/NO GO PDA = 10% (Final Electricals)
UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
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Output Current vs Ry

Tambient = 25°C, 50% Duty Cycle
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NOTE: All curves, except Full-Wave Output Current, apply to either leg.
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USD245C USD245CHR2 USD245CR USD245CRHR2

Typical Junction Capacitance
vs Reverse Voltage
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DUAL POWER SCHOTTKY RECTIFIERS U3D335¢
60A Pk, 45V USD335CHR2

USD345CHR2
FEATURES DESCRIPTION
o Very Low Forward Voltage The USD320C series has two Schottky
e [ ow Recovered Charge barriers arranged in a common cathode
e Rugged Package Design (TO-3) configuration and is ideally suited for a
e High Efficiency for Low Voltage Supplies full wave output rectifier in low voltage
e 45V Blocking @ Rated Timax switching power supplies.
e 50V Repetitive Surge Voltage
e Dual Schottky Rectifier in a Single Package
UsSD335C UsSD345C
ABSOLUTE MAXIMUM RATINGS (Total for USD300C Series) USD335CHR2  USD345CHR2
Average Rectified Forward Current, I @ T¢=100°C ......oiiiiiiiiii s 30A..
ABSOLUTE MAXIMUM RATINGS (Per Diode)
Working Peak Reverse VOIAZE Vapwm«« « -« v v ven ittt e e it eaas 35V . 45v ...
DC BIOCKING VORBEE, VR + o vttt e ittt e et et e e e e e et et i e 35V . 45V . ...
Peak Repetitive Surge Voltage, Vasm @ lam ... ..uovvnvrnniiiiiii e 42V i 54V .....
Average Rectified Forward Current, lg . .....oooieii i 30A in full wave configuration*..........
Non-repetitive Peak
SUrge CUITENt (8.3 MS), FEgM « v v v v vt ettt et e et et et e e e e 500A .. ..
Peak Reverse Transient Current, lam ... coouern it naaees 2A e
Storage Temperature RANEE, Tatg -« -« v vveenmnenin ettt -55°Cto +200°C.................
Peak Operating JUNCtion Temperature, Tj max « « «« -« vvenenntneteenentnane e eneaananans 175°C oo
Thermal Resistance, Junction to Case,Rgjc <. vvvvniiii i 14°C/W oo
* Each Anode Pin Limited to 18A Average.
Package Capability 30A Average.
ELECTRICAL CHARACTERISTICS (Tcase = 25°C)
Characteristic Symbol Limit Units Conditions
Maximum Instantaneous iq 10 mA Tc = 25°C, Va = Vawm
Reverse Current 50 mA Te =125°C
Pulse Width = 400uS
Duty Cycle = 1 percent
Maximum Instantaneous Vg 0.57 Vv ir = 10A, T = 25°C
Forward Voltage 0.66 Vv ir = 20A, Tc = 25°C
0.60 v ir= 20A, Tc = 125°C
Pulse Width = 300uS
Duty Cycle = 1 percent
Capacitance C 2000 pF Vg = 5.0V
Voltage Rate of Change dv/dt 1000 v/uS Vg = Vewm
MECHANICAL SPECIFICATIONS
i may be soldered to within  ANODE2 AnoDE1  USD300C SERIES | | TO-204AA (T0-3)
1/,¢” of base provided temperature- USD300CHR2 SERIES
time exposure is less than 260°C CASE (CATHODE)
for 10 seconds. .
ins. mm.
A | 875 MAX. 2223 MAX.
B .135 MAX. 3.43 MAX.
C | _250-450 6.35-11.43
D| 312MIN. 7.92 MIN.
T E E| .038-043DIA._| 097-1.09 DIA.
A F | 188 MAX. RAD. | 4.78 MAX. RAD.
G| 1.177-1.197 29.90-30.40
1 H | 655-675 16.64-17.15
1| 205-225 5.21-5.72
B K | _420-440 10.67-11.18
L | 525 MAX. RAD. | 13.34 MAX. RAD.
C D M| 151-.161 DIA. | 3.84-4.09 DIA.
Notes: All metal surfaces tin plated. SEMICONDUCTOR
PRODUCTS
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USD335C UsD345C
USD335CHR2 USD345CHR2 -

Typical Forward Current ) Typical Reverse Current
vs Forward Voitage vs. Reverse Voltage
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OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified USD335CHR2, 345CHR2.
; MIL-STD-750
SCREEN ‘ METHOD - CONDITIONS
1. High Temperature 1032 24 Hours @ Ty = 150°C .
) ’ . ) F, 20 Cycles, —55 to +150°C. No dwell required”
2. Temperature Cycle o 1051 | @ 25°C, 1 > 10 min. @ extremes
3. Hermetic Seal . 1071 . .
a. Fine Leak R H, Helium
b. Gross Leak - C, Liquid
Thermal Impedance ' Sage Test
5. Interim Electrical Parameters , "GO/NO GO - Vg and Iy @ 25°C v
: ; ' Similar to - Y Sine Reverse, t = 48 Hours, Tg = 125°C, VRWy,
6. High Temperature Reverse Blocking Method 1040 = rating, F = 50-60 Hz, Ig = OA
- . : 1 ‘| Vg +lg@25°C
7. -Final Electrical Parameters - . . - GO/NO GO PDA = 10% (Final Electricals)

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET - WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 - . 2-136 PRINTED IN U.SA.



POWER SCHOTTKY RECTIFIERS

150 Amp Pk, Up to b0V

FEATURES

o Very Low Forward Voltage (0.6V at 60A, 125°C)

e Low Recovered Charge

e Rugged Package Design (D0O-5)

e High Efficiency for Low Voltage Supplies

e Low Thermal Resistance (0.8°C/W)

e High Surge Current (1000A)

o Low Reverse Current (<50mA at rated v at 125°C)
e Available with Flexible Top Lead

ABSOLUTE MAXIMUM RATINGS
UsD520

Working Peak Reverse Voltage, Vawm
DC Blocking Voltage, Va
Peak Repetitive Surge Voitage, Vasm @ lam
Peak Repetitive Forward Current

(Rated Vg, Square Wave, 20KHz,

50 percent Duty Cycle), leam
Average Rectified Forward Current, feaw
Non-repetitive Peak Surge Current (8.3mS), lesm .
Peak Reverse Transient Current, lam
Storage Temperature Range, Tsyg......

UsSD535

................. 75A (at Tc = 115°C)

USD520
USD535
USD545
USD550

DESCRIPTION

This series of Schottky barrier power
rectifiers is ideally suited for output
rectifiers and catch diodes in low
voltage power supplies. The Unitrode
high conductivity design, using a heavy
copper top post and 4 point crimp,
ensures cool thermal operation and low
dynamic impedance. Rugged design
absorbs stress that can damage glass-to-
metal seal during installation and use.

usD545 UsD550
........... 45V...........50V
........... 45V...........50V
........... 54V ...........60V

150A (at T. = 115°C)

1000A

Operating Junction Temperature, Tj . ... .ot e s +175°C
Thermal Resistance Junction-to-Case, RO sc «...vvnvnin it i 0.8°C/W
ELECTRICAL CHARACTERISTICS (Tcask = 25°C)
Characteristic Symbol Limit Units Conditions
USD520-545 UsD550
Maximum [nstantaneous 20 20 VR = VRwm
Reverse Current ™ (50) (75) mA (Tc = 125°C)
Pulse Width = 300us,
Duty Cycle = 1 percent
Maximum Instantaneous 0.50 v ir = 10A, T¢c = 25°C
Forward Voltage Ve 0.68 v ir = 60A, Tc = 25°C
0.60 \ ir = 60A, Tc = 125°C
Flexible Top Lead Option Ve (0.63) v ir = 60A, (Tc = 125°C)
Maximum Capacitance Ct 4000 pF VR = 5.0V
Maximum Voltage _
Rate of Change dv/dt 1000 V/uS Vg = rated
MECHANICAL SPECIFICATIONS
usD520 DO-5
UsD535
USD545
UsD550
-C ins. mm
A | .225 = .005 5.72 =0.13
;}ﬂ __] I'D SEE NOTE 1 F | B | 060 MIN, 152 MIN.
C | .156 = .020 3.96 = 0.51
| D | .156 MIN_ FLAT | 3.96 MIN. FLAT
A ] I E 667 DIA. MAX. 16.94 DIA. MAX.
- E F | .090 MAX. 2.29 MAX.
; 1 G | 677 = .010 17.20 = 0.25
H H | .375 MAX. 9.53 MAX.
i J L J T TR st
™M K J G [ L | 450 wAX. 11.43 MAX.
M| .438 = .015 11.13 = 0.38
N 078 MAX. 1.98 MAX.
Notes:
1. Cathode is stud.
2. All metal surfaces tin plated. SEMICONDUCTOR
3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm). PRODUCTS
4. Angular orientation of terminal is undefined.
2-137 =mm UNITRODE
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USD520 USD535 USD545 USD550

Typical Forward Current Typical Reverse Current
vs Forward Voltage vs Reverse Voitage
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MECHANICAL SPECIFICATIONS

FLEXIBLE TOP LEAD (OPTIONAL) USD520F DO-5 with Flexible Lead
Add an “F" Suffix to Part Number. USD535F
USD545F
USD550F
D05 pacdf‘gec f—r—n | R INCHES, MILLIMETERS
‘ IH ™M ™ 718 MAX 18 24 MAX
_ [N] @50: 2% 11431635
= ~ P [® 525 MAX. 1323 MAX.
™ F'mme/ n Q 675+ 035 1715+ 0.89
Cable 7 x 95/36 1. I® 205 + 005 521%013
*Shrinkable Lad's 3 075 2 010 191025
ecuing T 1125 MAX 28.58 MAX
overs
Lead
*To 125°C (Ambient)

Note: Consult Factory for Non-standard Lead Lengths.

UNITRODE « SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET » WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235 2-138 PRINTED INU.SA.



POWER SCHOTTKY RECTIFIERS usDess
12A Pk, up to 50V UaDeds

FEATURES DESCRIPTION

e Very Low Forward Voltage The USD600 series of Schottky power
o Reverse Transient Capability rectifiers is ideally suited for output

e Economical Convenient Plastic Package rectifiers and catch diodes in high

e Mechanically Rugged frequency low voltage power supplies.

® 50V Working Voltage @ Rated Tjmao

ABSOLUTE MAXIMUM RATINGS
UsD635 UsD640 usD645 USD650

Working Peak Reverse Voltage, VRWM - ... cvvieiiieiiniiiiiiienieeie e
DC Blocking Voltage, VR ........coooevvnnin, .
Peak Repetitive Surge Voltage, Vasm @ lam ...............
Average Rectified Forward Current @ T = 115°C, Ir (Av) «vvuvvrininniiniieitiiie e
Peak Repetitive Forward Current (Rated Va,

Square Wave, 20 KHz, 50% Duty Cycle, @ Tc = 115°C), leam
Non-repetitive Peak Surge Current (8.3ms), lesm «ovvvvvennnnnn.
Peak Reverse Transient Current, lam ......c...vne.t
Operating Junction Temperature, T; ..
Storage Temperature Range, Tsyg ...... s .
Thermal Resistance, JUNCLION t0 CaSE, RuC «.- vvvniveneiit e e

ELECTRICAL CHARACTERISTICS (T¢pse = 25°C)

CHARACTERISTIC SYMBOL LIMIT UNITS CONDITIONS
Maximum Instantaneous in 5 mA Ve = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Maximum Instantaneous in 50 mA Ve = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Tc=125°C
Maximum Instantaneous 0.55 v ir = 6A
Forward Voltage Ve 0.65 ir=12A
0.48 v ir = 6A = o
0.60 i = 12A; Te=125°C
Capacitance (o 1000 pF Vg = 5V
Voltage Rate of Change dv/dt 1000 /s Va = Vawm

MECHANICAL SPECIFICATIONS

SEATING USD600 SERIES TO-220AC
PLANE
| [WIUETERS [~ INCHES
— DIM [ MIN | MAX | MIN | MAX
_‘1' A [1423 | 1587 | 0560 | 0.625 Q,
B | 966 | 10.66 | 0380 | 0.420
cC |3 482 | 0.140 | 0.190 \
D [0 14 | 0020 | 0.045
| F | 3531 3733] 0.139 | 0147
" G | 2 79 | 0,090 | 0110
H — 35 - 0.250
3 38 | 064 | 0015 | 0025
K_|1270 | 1427 | 0500 | 0562 |
L 14 | 177 | 0.045 [ 0070
PIN 1. Cathode N 83 33 | 0.190 | 0.210
2. Anode q 54 | 304 | 0100 | 0.120
© Tab is connected R 04 92 | 0080 | 0.115
to Cathode. B 14 39 | 0045 | 0055
T 85 | 685 | 0230 | 0270

SEMICONDUCTOR
PRODUCTS

4/82 2-139 mmm UNITRODE



UsSD635 USD640 USD645 USD650

Forward Current Reverse Current
vs. Forward Voltage vs. Voltage
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DUAL POWER SCHOTTKY RECTIFIERS  UsDs3sc
12A Av, up to 50V

FEATURES
e Very Low Forward Voltage

o Reverse Transient Capability
e Economical Convenient Plastic Package

e Mechanically Rugged

e 50V Working Voltage @ Rated Tjmax

DESCRIPTION
The USD600C series of power Schottky rectifiers, in the industry standard T0-220
package, is specifically designed for operation in power switching circuits to

uSDe40C
uSD645C

uSD650C

frequencies in excess of 100 KHz. The series combines Schottky rectifiers in one

convenient package; thus, simplifying installation, reducing heatsink requirements

ABSOLUTE MAXIMUM RATINGS (Per Diode Unless Otherwise Noted)

Working Peak Reverse Voltage, Vawm
DC Blocking Voltage, Ve ..o.oveveniieninnn.
Peak Repetitive Surge Voltage, Vasm @ lam--ovvvvveene
Average Rectified Forward Current @ T¢ = 115°C, lo*
Non-repetitive Peak Surge Current (8.3ms), lesm
Peak Reverse Transient Current, lam
Operating Junction Temperature, T; .
Storage Temperature Range, Tsig

and component parts count.

UsD635C

...35V..
42V ..

usD640C UsD645C UsDe650C

Thermal Resistance, JUNCion t0 Case, Rgyc «.vvvvnreeeiinii i 3.0°C/W o
*Full Wave Center-Tap; lo v 20 KHz Square Wave
ELECTRICAL CHARACTERISTICS (T 55 = 25°C) (Per Diode) -
CHARACTERISTIC SYMBOL LIMIT UNITS CONDITIONS
Maximum Instantaneous in 5 mA Vi = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Maximum Instantaneous ir 50 mA Va = Vewm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Tc = 125°C
Maximum Instantaneous 0.55 v ir = 6A
Forward Voltage Ve 0.65 ir=12A
0.48 % ir = 6A Core
0.60 -1l Tem125°C
Capacitance (o} 1000 pF Va =5V
Voltage Rate of Change dv/dt 1000 V/us V& = Vawm
MECHANICAL SPECIFICATIONS
seativg USD600C SERIES T0-220AB
\\—- je-S rﬂ—-l
I \ 1 b AN o A | 1423 | 1587 | 0560 | 0625
\ e ! e e e
0 .0.51 1.14 0.020 0.04%
123 l F 3531 3733 0139 0.147
Dr " Pin1 | Pin3 | c 229 279 | 0090 | 0.110
H —_— 6.35 - 0.250
';;L Pin 2 3 038 | 0% | 0015 | 6635 |
SECT A-A & K 12.70 | 14.27 0.500 0.562
Tab L 124 | 177 T 00a8 | 0070
I (1 N 483 | 533 [ 01% | 0210 |
- a A ser| o Teom ot ]
Inalants b s 114 | 139 | oous | 0038
T 5.85 6.85 0.230 0.270
N
SEMICONDUCTOR
PRODUCTS
4/82 2-141 == UNITRODE



USD635C USD640C USD645C USD650C

Forward Current Reverse Current
vs. Forward Voltage vs. Voltage
100 T —1—— 100
F MAXIMUM Ve vs le vs T= —t——
ETYPICAL Ve vs fevs T= — - ke
V7 r
7 :(/;//r/ z 1250
< E z :
< v = I
= 10 A4 /| y =
g r A & 1 T
a " @
E] VAV iranva 3 2z
o L w &
E VALY z o’ 7
s e TS o 52
g > g
10 £ — | MAXIMUM I vs Ve vs T= —
! A = 7 TYPICAL In vs Vavs T=— — —
- 4 .01
4 / f i
1 1T o I
T 1 [ oot LT [ ]
0.1 1 0 20 40 60 80 100 120
0 2 4 6 8 1.0 % of Va (V)
Ve — VOLTAGE (V)
Average Output Current
= vs. Temperature V¢ Rating vs. Temperature
14 T —— 100%
INFINITE HEATSINK o V] ] Y
with Vawwm = RATED " R
12 / (Tc reference) w \ \
2 \
=
e X
10 \
2 %3 \
= 5 # \
] T % 50% \ v
€ 3 =S
< 52 To=—— \\
© = Ta =
= z AZTTTETT
2 g A
[ &£
5 \
3 FREE AIR &
| (Tareterence) Va=0 .
L A /
‘F\\ Ve = RATED
-50 -25 0 25 50 75 100 125 150 175
2 ™. TEMPERATURE (°C)
\l
0 \
0 25 50 75 100 125 150

TEMPERATURE (°C)

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL: (617) 926-0404 « FAX (617) 924-1235 2-142 PRINTED IN USA.



POWER SCHOTTKY RECTIFIERS

16A Pk, up to 50V

FEATURES
o Very Low Forward Voltage
o Reverse Transient Capability

o Economical Convenient Plastic Package

o Mechanically Rugged
o 50V Working Voltage @ Rated Tjimax

ABSOLUTE MAXIMUM RATINGS

Working Peak Reverse Voltage, Vawm
DC Blocking Voltage, Va

Peak Repetitive Surge Voltage, Vasm @ lam
Average Rectified Forward Current @ T¢ =

115°C, Ir (avy

Peak Repetitive Forward Current (Rated Vp,

Square Wave, 20 KHz, 50% Duty Cycle, @ T¢ = 115°C), lram
Non-repetitive Peak Surge Current (8.3ms), lrsm

Peak Reverse Transient Current, lam
Operating Junction Temperature, T;
Storage Temperature Range, Tsy

usD735

USD735
uSD740
uSD745
USD750

DESCRIPTION

The USD700 series of Schottky power
rectifiers is ideally suited for output
rectifiers and catch diodes in high

frequency low voltage power supplies.

UsD740

uUsD745

-55°C to +150°C .

UsD750

Thermal Resistance, JUNCION t0 Case, Rguc - o uivmoiniiie e 28°C/W
ELECTRICAL CHARACTERISTICS (T¢ase = 25°C)
CHARACTERISTIC SYMBOL LIMIT UNITS CONDITIONS
Maximum Instantaneous ir 5 mA Va = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
-Maximum Instantaneous in 50 mA Vi = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Te=125°C
Maximum Instantaneous 0.55 \ ir = 8A
Forward Voltage ve 0.65 ir = 16A
0.48 \ ir = 8A _ o
0.60 b leal To=125°
Capacitance [oN 1000 pF Va =5V
Voltage Rate of Change dv/dt 1000 V/us Va = Vawm
MECHANICAL SPECIFICATIONS
seamms USD700 SERIES T0-220AC
L
- s
| e r [ | MILLIMETERS INCHES
bl —_— DIM MIN MAX MIN MAX
17 S—G}—?—- A |1423 | 1587 | 0560 | 0.625
N \ ¢ r// t B | 966 | 1066 | 0380 | 0420
C | 356 | 482 | 0140 0.190
l D 05 1.14 0.0: 0.045
e __l_ F | 3531] 3733] 0139 | 0.147
I ] G | 229 | 279 [ 00 0.110
H — 6.35 - 0.
x 7—1’-" l ] 38 | 064 | 001561 00
| SECT A4 K_|12.70 | 1427 | 0500 | 05
{ L .14 77 0045 | 0.07
_.1 [ PIN 1. Cathode N 3 33 ] 0190 [ 0.21
R 2. Anode Q | 254 04 | 0100 | 0.120
) ¢ Tab is connected R 204 .92 | 0.080 | 0115
to Cathode. S 114 1.39 | 0.045 [ 0.055
N b T | 585 | 685 | 0230 | 0.270

4/82
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USD735 USD740 USD745 USD750

Forward Current Reverse Current -
vs. Forward Voltage vs. Voltage
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DUAL POWER SCHOTTKY RECTIFIERS  USb735¢

USD740C
16A Ay, up to 50V USD745C

Usb750C
FEATURES DESCRIPTION ‘ :

e Very Low Forward Voltage The USD700C series of power Schottky rectifiers, in the industry standard T0-220
e Reverse Transient Capability package, is specifically designed for operation in power switching circuits to

e Economical Convenient Plastic Package frequencies in excess of 100 KHz. The series combines Schottky rectifiers in one
e Mechanically Rugged convenient package; thus, simplifying installation, reducing heatsink requirements
® 50V Working Voltage @ Rated Timan and component parts count.

ABSOLUTE MAXIMUM RATINGS (Per Diode Unless Otherwise Noted)

USD735C usD740C USD745C UsD750C
Working Peak Reverse Voltage, VRWM - «cvevvrireiinine e iiiiiiiininanenanns
DC Blocking Voltage, VR . ..o vvvvnti it et
Peak Repetitive Surge Voltage, VRSM @ IRM .. vvvvniniiniiinninnnnninan.,
Average Rectified Forward Current @ T¢ = 115°C, lo*
Non-repetitive Peak Surge Current (8.3mS), IESM « vt vttitiieti ittt ie i ieiaeenenes
Peak Reverse Transient Current, IRM...............
Operating Junction Temperature, Tj ...............
Storage Temperature Range, Tstg.........coovnene
Thermal Resistance, Junction to Case, Resc
*Full Wave Center-Tap; lo (av) 20KHz Square Wave

ELECTRICAL CHARACTERISTICS (Tcase = 25°C) (Per Diode)

CHARACTERISTIC SYMBOL LIMIT UNITS CONDITIONS
Maximum Instantaneous in 5 mA Va = Vawm '
Reverse Current Pulse Width = 400us

Duty Cycle = 1 percent
Maximum Instantaneous in 50 mA V& = Vawm
Reverse Current Pulse Width = 400us
Duty Cycle = 1 percent
Te = 125°C
Maximum Instantaneous 0.55 v ir = 8A
Forward Voltage v 0.65 ir = 16A
0.48 v ir = 8A - o
0.60 - lea} Te=125°C
Capacitance [oN 1000 pF Vg = BV
Voltage Rate of Change dv/dt 1000 V/us Vi = Vawm

MECHANICAL SPECIFICATIONS

SEATING . T0-220AB
PLANE
S B
—i| r-c | MILLIMETERS | _INCHES

T oiM_[TMIN [ MAX | MIN | MAX

\ 1 5 ¢ 1423 | 1587 | 0.560 | 0625

25 |

] ol 966 | 1066 | 0380 | 0.420

3.5 | <62 | 0140 | 0190
0.51 114 0.020 | 0.045
3531 3733) 0139 | 0147
229 219 00% | o.1l0

— | 638 | — | 2% |

038 | 06¢ | 0015 | 0025 |
1270 | 1427 | 0.500 | 0.562
114 | 177 | 0045 | 0070
483 | 533 | 0.1% | 0210
254 | 304 | 0100 | 0120
2.04 292 0.080 0.118

1.14 139 | 0.045 | 0.085
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Forward Current
vs. Forward Voltage
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POWER SCHOTTKY RECTIFIERS UsDess
24A Pk, up to 50V | USD845

USD850 n

FEATURES DESCRIPTION

® Very Low Forward Voltage (0.45V max @ 12A) The USD80O series of Schottky barrier
o Reverse Transient Capability power rectifiers is ideally suited for

e Economical Convenient Plastic Package output rectifiers and catch diodes in

e Mechanically Rugged low voltage power supplies.

e 50V Blocking Voltage @ Rated Timax

ABSOLUTE MAXIMUM RATINGS
) usD835 usD840 usD845 usD850
Working Peak Reverse Voltage, Vawm ««.vvivriiineneniiniiiiiiininininannnns
NC Blocking VOHABE, VR « vt vetveteente it te ettt ittt ieeianenenes
Peak Repetitive Surge Voltage, Vasm @ lam .o vvvnvvininiiiiiiinninnineinnan...
Average Rectified Forward Current @ Tc = 115°C, lo «.vvoinviniiniiiiiie it cie e cieieaieaaanns
Peak Repetitive Forward Current (Rated Vs,
Square Wave, 20KHz, 50% Duty Cycle, @ T¢ = 115°C), lram

Non-repetitive Peak Surge Current (8.3mS), lesm ¢ vvvvvniinnriiireninriennnn..
Peak Reverse Transient CUrrent, lam «...eeeeeeeeeiiiineniinenenneienernenenns
Operating JuNction Temperature, T . ..ot vttt et e e e e eeaeanans

Storage Temperature RanNge, Tstg -+« vverrunrretieeeeeeiiiiiiiiieeieenaenens
Thermal Resistance, Junction to Case, Rgyc

ELECTRICAL CHARACTERISTICS (Tcase = 25°C)

CHARACTERISTIC SYMBOL LIMIT UNITS CONDITIONS
Maximum Instantaneous in 20 mA Va = Vawm
Reverse Current Pulse Width = 400uS
Duty Cycle =1 percent
Typical Instantaneous in 50 mA Ve = Vawm
Reverse Current . Pulse Width = 400uS
Duty Cycle = 1 percent
Tc=125°C
Maximum Instantaneous Ve 0.59 \ ir = 12A
Forward Voltage 051 v e =12A
Te=125°C
Capacitance C, 2000 pF Va =5V
Voltage Rate of Change dv/dt 1000 V/uS Va = Vawm
MECHANICAL SPECIFICATIONS
SEATING USD800 SERIES T0O-220AC
PLANE
S B —|
q c r_ l l MILLIMETERS INCHES
— — DIM [ MIN | MAX | MIN | MAX
\ F’ B2 o L e
. i g ! B | 566 [ 10.66 [ 0380 | 0420
" C | 35 | 482 [ 0140 0.190
1 D 0.5 1.14 0.020 | 0.045
_l F | 3531] 3.733] 0139 | 0.147
1 G 2.2 2.79 0.090 | 0.110
H — 6.35 — .250
* J | 038 | 064 ] 0015] 0025
w’ K 12.70 | 14.27 0.500 .562
1 T |11 7 | 0045 | 0070
—-l | H PIN 1. Cathode N | 483 .33 | 0190 | 0210
R 2. Anode Q .54 .04 | 0.100 | 0.120
1] J t Tab is connected R .04 .92 | 0.080 | 0.115 |
o to Cathode. S 14 39 | 0.045 | 0.055
N T 85 | 685 | 0230 | 0.270
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Typical Forward Current

vs. Forward Voltage
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POWER SCHOTTKY RECTIFIERS USDo40

32A Pk, up to 50V USD945
USD950

FEATURES DESCRIPTION

e Very Low Forward Voltage (0.5V max @ 16A) - The USD900 series of Schottky barrier
o Reverse Transient Capability power rectifiers is ideally suited for

e Economical Convenient Plastic Package output rectifiers and catch diodes in

o Mechanically Rugged low voltage power supplies.

o 50V Blocking Voltage @ Rated Timax

ABSOLUTE MAXIMUM RATINGS
: usD935 usD940 usD945 USD950

Working Peak Reverse Voltage, VRwM « .« vvevererrriiernieneneneniienenenins

DC BIlocking VORAZE, VR « .t vvieeeraieiti ittt ee e n e eenenans

Peak Repetitive Surge Voltage, Vasm @ Jam «evevnererneneiineneianeninnnn,
Average Rectified Forward Current @ Tc = 115°C, lo
Peak Repetitive Forward Current (Rated Vi, o
Square Wave, 20KHz, 50% Duty Cycle, @ Te = 115°C), lram. v evvnineneiiiniiniiii e 32A
Non-repetitive Peak Surge Current (8.3mS), lesm

Peak Reverse Transient Current, lam P 2A
Operating Junction Temperature, T; 150°C
Storage Temperature Range, Tsig -« cvvvvevuirieniieiieieneniaennens -55°C to +150°C ..

Thermal Resistance, JUNCHON t0 CaSE, R 4 <t v vvvntentnntenteneeieeieent e ieeeenenseneanennan 2°C/W

ELECTRICAL CHARACTERISTICS (Tcase = 25°C)

CHARACTERISTIC SYMBOL LIMIT UNITS ’ CONDITIONS

Maximum Instantaneous in 20 mA Va = Vawm

Reverse Current Pulse Width = 40048
Duty Cycle = 1 percent

Typical Instantaneous in 50 mA Ve = Vawm

Reverse Current ) ) Pulse Width = 40048
Duty Cycle = 1 percent
Te = 125°C

Maximum Instantaneous 0.6 v ' ir = 16A

Forward Voltage AL -

: 0.53 v ir =16A

Te = 125°C

Capacitance - [N 2000 pF Vg =5V

Voltage Rate of Change dv/dt 1000 V/uS Vg = Vawm

MECHANICAL SPECIFICATIONS

SEATING USD9S00 SERIES T0-220AC
PLANE
—-f j—S r—a_.‘
—f| p—c | MILLIMETERS INCHES
— DIM [ MIN | MAX | MIN | MAX
I T ;—@—?——" A _[1423 | 1587 | 0.560 | 0.625
! i -t ! B | 066 | 1066 | 0.380 | 0.420 |
,
3 482 | 0.140 | 0.190
1 D ) 14 | 0020 | 0.045
L _~1 3 531 3733 0.139 | 0.147
T " G . 79 | 0.090 | 0.110
. A H — 35 | — | 0250
® = J 038 | 064 | 0015 0.025
SECT A-A K 112.70 | 14.27 | 0.500 | 0.562 |
L 14_| 1.77-] 0045 | 0.070
_ | —.|il— PIN 1. Cathode N 83 | 533 | 0190 | 0.210
R 2. Anode Q .54 .04 [ 0100 [ 0120
) © Tab is connected R 04 | 292 | 0080 | 0.115
° to Cathode. S 14 39 | 0.045 | 0.055
N T .85 | 685 | 0.230 | 0.270
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USD935 USD940 USD945 USD950
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USD3030C
USD3040C
USD3045C

POWER SCHOTTKY RECTIFIERS
30A Ay, Up to 45V

FEATURES

e Economical Convenient
TO-3P Package

e Insulated Mounting Hole

e Can Be Clip Mounted

e Mechanically Rugged

® Low Thermal Resistance

o Extremely Low VF

DESCRIPTION

The USD3030C Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and low recovered charge translates to extremely high
efficiency making them particularly suited for low voltage switching type power supplies.

ABSOLUTE MAXIMUM RATINGS, either leg unless noted usD3030C usD3040C usD3045C
Working Peak Inverse Voltage .........c.coevvviiiiiiinennn Vawm, VRAM < vvvne . 30V L A0V 45V
D.C. Blocking VORAEE . ..t v et VR eovviiiiene 30V A0V 45V
Peak Repetitive Surge Voltage . ...t VRsM @ lgm ooovvennn. .. 36V L 048V L 54V
Maximum Average D.C. Output Current
@ Tc = 125°C, full wave operation (see curves) .............. TRV e e 30A
Non-Repetitive Sinusoidal Surge Current, 8.3mS ................ TESM v vvvieeiieieieineeeee.. A00A L
Peak Reverse Transient Current ........oooviiiiiiiiiniinns JRM v 2R
Thermal Resistance Junctionto Case..........coovveieninnen.. ROUmC o ee et 14°C/W oo
Thermal Resistance Junction to Case
both legs together, full wave ..., RGUmC et 0.85°C/W ..o,
Thermal Resistance Junction to Ambient ’
either leg, or both legs together ............ ...l Rg-A e 40°C/W . oo
Operating and Storage Temperature Range .................. Tor, TSTG tvvieieieeeeiieaeean -55°Cto +150°C ..............
ELECTRICAL SPECIFICATIONS
Maximum Rev :\élj)gﬁt:g:n R Maximum Voltage
Type Vawm Forward Voltage (Vr) € @ Vu R Capacitance Rate of
AWM Cr Change
Ty =25°C Ty =125°C Ty =25°C Ty =125°C at VR = 5.0V (dv/dt)
usD3030C 30V
USD3040C 40V ?é g ;gi ?f g ;gﬁ 20mA 50mA 2000pF 1000V/us
UsD3045C 45V ’ :
MECHANICAL SPECIFICATIONS
TO-3P
|<—A—>1 +—.197 NOM.
| ‘ ] k—c INCHES
F) i DIM._[MIN._| MAX.
A | 620 | 640
j—i" E + B | 825 | 845
PIN1{PIN3 C .060 | .080
3 D | .780 | 800
PIN 2 E .087 | 102
F_| 019 | 029
12 TAB G| .150 | 170
H [ 212 | 222
Gi | | [ J_ | 140 | 144
K| 042 | 052
L | .074 | 084
L | | I M_ | 13 | 123
N 430 Nom.
i g
K . )

SEMICONDUCTOR
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USD3030C USD3040C USD3045C

Average Output Current Peak Output Current vs Case Temperature
vs Case Temperature (Either Leg)
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POWER SCHOTTKY RECTIFIERS USD30303
60A Pk, Up to 45V USD30a03

FEATURES

e Economical Convenient
TO-3P Package

e Insulated Mounting Hole

e Can Be Clip Mounted

e Mechanically Rugged

e Low Thermal Resistance

e Extremely Low Vg

DESCRIPTION

The USD3030S Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and low recovered charge translates to extremely high
efficiency making them particularly suited for low voltage switching type power supplies.

ABSOLUTE MAXIMUM RATINGS UsD3030S uUsD3040S USD3045S
Working Peak Reverse Voltage .........cccovieiiiiiinnne et VAWM oo 30V....o.onnts A0V........... 45V
D.C. BlockingVoltage ..........covviiiiiiiiiiiiiiinii . VR 30V........... 40V........... 45V
Peak Repetitive Surge Voltage ..............c.ccvvvevee . . VRSM @ IRM. o ve e 36V 48V........... 54V
Maximum Average D.C. Output Current @ T¢ = 115°C .. CdRAV) 30A.
Non-Repetitive Sinusoidal Surge Current, 8.3mS ...t IESM i 450A ... ...
Peak Reverse Transient CUrrent ............ooiivininiiinenn e RM coe e e 2A
Thermal Resistance Junctionto Case ...........coooviiiinin i RpumC e 15°C/Weoooioiiinn,
Thermal Resistance Junction to Ambient ....... .. . i i i RgumA oo 40°C/W. oo,
Operating and Storage Temperature Range .........c.oove e TOP, TSTG vt i i i i e i eeeeiana -55°C to +150°C............
ELECTRICAL SPECIFICATIONS
Maximum Re e:\::)gn‘lrl:;ut (IR Maximum Voltage
Type VRwm Forward Voltage (V) v @ Vu R Capacitance Rate of
AWM Cr Change
Ty =25°C Ty =125°C Ty =25°C Ty = 125°C at Vg = 5.0V (dv/dt)
USD3030S 30V
USD3040S 40V 57;2 g ggﬁ ;(5) g 28': 20mA 50mA 2000pF 1000V/us
UsD3045S 45V ’ :
MECHANICAL SPECIFICATIONS
T0-3P
I——A—— l————.é97 NOM.
; g !
H INCHES
—'—-i—v f 4 PIN1 DIM. | WIN. [ MAX.
CATHODE 1 —A 1 e30 1 840
A1 . B | 825 | 845
J PIN 2 C 060 | 080
ANODE D | .780 | .800
1 2 ) E | .087 | 102
F_| 019 | 029
Gl G | 150 | 170
] H | 212 | 222
J_ [ 140 | 144
D | | K__| 042 | 052
L | .074 | 084
N .430 Nom.
LJ E—iI le—
K F -
N
1. Mounting surface common to cathode
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USD3030S USD3040S USD3045S

Average Output Current
vs Case Temperature Peak Output Current vs Case Temperature
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POWER SCHOTTKY RECTIFIERS UsSD4530C
45A Av, Up to 45V USD4245¢

FEATURES DESCRIPTION

® Economical Convenient The USD4530C Series, in the economical, convenient TO-3P package, is specifically
TO-3P Package designed for operation in power switching circuits to frequencies in excess of 100kHz.

e Insulated Mounting Hole The very low forward voltage and low recovered charge translates to extremely high

e Can Be Clip Mounted efficiency making them particularly suited for low voltage switching type power supplies.

o Mechanically Rugged
® Low Thermal Resistance
® Extremely Low VF

ABSOLUTE MAXIMUM RATINGS, either leg unless noted usSD4530C usD4540C USD4545C
Working Peak Inverse Voltage ..............cooevieveeee o . VRWM, VRRM « o eeeeeenn 30V A0V 45V ...
D.C. Blocking Voltage......... B0V 45V ...
Peak Repetitive Surge Voltage . ..........coveiveiiivecee . VesM @ lgmoeeeon 00 36V 0A8Y L 54V ...

Maximum Average D.C. Output Current

@ Tc = 125°C, full wave operation (see curves) .............. e WBBA
Non-Repetitive Sinusoidal Surge Current, 8.3mS ................
Peak Reverse Transient Current ..........ocooviiiiiiiiiiinien.s
Thermal Resistance Junctionto Case...............ooiiininnn.
Thermal Resistance Junction to Case;

both legs together, full wave ...l
Thermal Resistance Junction to Ambient

either leg, or both legs together ...... ..., RG=A 40°C/W o
Operating and Storage Temperaturé Range ................... Tor, TSTG v oveeie i -55°Cto +150°C ...............

ELECTRICAL SPECIFICATIONS

Maximum R Ma)gmumt i Maximum Voltage
Type Vawm " Forward Voltage (Vg) evers@i Vurren (ir) Capacitance Rate of
RWM Cr Change
Ty = 25°C Ty =125°C Ty = 25°C Ty =125°C at Vg = 5.0V (dv/dt)
usDbD4530C 30V
USD4540C 40V ‘753 g igﬁ ‘?8 g 42122 20mA 75mA 4000pF 1000V/us
USD4545C 45V : .

MECHANICAL SPECIFICATIONS

TO-3P
A 197 NOM.
— R
g INCHES
[ i DIM. [MIN. | MAX.
A | 620 | 640
j—i* ﬁ + B | .825 | 845 |
: PIN1iPIN3 C | .060 | .080
J D [ .780 | 800
PN 2 E | .087 [ 102
173 8 &% b
H | 212 | 222
G; | ‘ | 7 [ 140 | 144
K| 042 | 052
L | 074 | 084
M| 113 | 123
N 430 Nom.
L.] |
K

— -
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USD4530S
USD4540S
USD4545S

POWER SCHOTTKY RECTIFIERS
90A Pk, Up to 45V

FEATURES

o Economical Convenient
TO-3P Package

o Insulated Mounting Hole

o Can Be Clip Mounted

e Mechanically Rugged

e Low Thermal Resistance

e Extremely Low Vg

DESCRIPTION

The USD4530S Series, in the economical, convenient TO-3P package, is specifically
designed for operation in power switching circuits to frequencies in excess of 100kHz.
The very low forward voltage and low recovered charge translates to extremely high
efficiency making them particularly suited for low voltage switching type power supplies.

ABSOLUTE MAXIMUM RATINGS USDA4530S. usD4540s UsD4545S -
Working Peak Reverse Voltage .......cooovviiniiiiinnnnnn.. VRWM e oot iieieannns 30V........el 40V.......... 45V...
D.C. Blocking Voltage .. 45V...
Peak Repetitive Surge Voltage .. 54vV...

Maximum Average D.C. Output Current @ T¢ = 115°C ......... L7 S
Non-Repetitive Sinusoidal Surge Current, 8.3mS ................ TESM. v et e
Peak Reverse Transient Current ..o, RM ettt e
Thermal Resistance Junctionto Case.............c.covviivnt. 3
Thermal Resistance Junction to Ambient ..................... ROJ-A e
Operating and Storage Temperature Range .................. LTI )
ELECTRICAL SPECIFICATIONS
Maximum Reve:\s/':xclz“rggt (R Maximum Voltage
Type VaRwm Forward Voltage (VF) @V R Capacitance Rate of
RWM Cr -Change
Ty = 25°C Ty =125°C Ty = 25°C Ty =125°C at Vg = 5.0V (dv/dt)
USD4530S 30v
. . 45A
USD4540S 40v 17030@@49%6\ ;(5) g 90A 20mA 75mA 4000pF 1000V/us
USD4545S 45V ’ : -
MECHANICAL SPECIFICATIONS
TO-3P
Ic——A—» |~>—,c1:97 NOM.
— == !
H INCHES
-'—-i— E 1 PIN1 DIM. [WIN. | MAX.
CATHODE 1 A | 620 | 640
3 B | .825 | 845
e
4 PIN 2 € [.060 | 080
ANODE D [ .780 | .800
} 2 E 087 | .102
F_[ 019 | .029
Gt G [ 150 [ 170
| | H | 212 [ 222
J [ 140 [ 144
D I | K_ | 042 | 052
L | 074 | 084
N 430 Nom.
L ’] E I
K F
N 1. Mounting surface common to cathode

SEMICONDUCTOR

M PRODUCTS
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USD4530S USD4540S USD4545S
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POWER SCHOTTKY RECTIFIERS an7252
150 Amp Pk, Up to 25V

FEATURES DESCRIPTION n

* Extremely Low Forward Voltage (0.425V This series of Schottky barrier power
at 60A, 125°C) rectifiers is specifically designed to be
e High Efficiency for Low Voltage Supplies used as output rec’gifiers and gatch dnqdes
(3V types) for 3V power supplies. The Unitrode high
o Low R d Ch conductivity design, using a heavy copper
ow Recovere arge top post and 4 point crimp, ensures cool
@ Rugged Package Design.(DO-5) thermal operation and low dynamic
e Low Thermal Resistance (0.7°C/W) impedance. Rugged design absorbs stress

. that can damage glass-to-metal seal
© High Surge Current (1000A) during installatgiongand use.
e Low Reverse Current (150mA at Rated

Vg at 125°C)

ABSOLUTE MAXIMUM RATINGS UsD7520 usD7525
Working Peak Reverse Voltage, VRwM «..oovovvvniiiiin, 20V 25V
DC Blocking Voltage, Vg

Peak Repetitive Surge Voltage, VRsm @ IRM ... covvvvenntn. 28V . 30V
Peak Repetitive Forward Current
(Rated Vg, Square Wave, 20kHz,

50% Duty Cycle), lerm (Tc =130°C) o.oviniii i 150A...........
Average Rectified Forward Current, Iriav) (Tc = 130°C)................ T5A ...l
Non-Repetitive Peak Surge Current (8.3mS), lEsmM «vvvvvviveniinn.. 1000A...........
Peak Reverse Transient Current, IRM «..ovvvvvnevniiiinia., 2A .
Storage Temperature Range, Tstg ..« .vvvevvrnerneiniiinnenian.. ~55°C to +200°C......
Operating Junction Temperature, Ty.....coviiiiiiiiiiii i, L *175°CL Ll
Thermal Resistance Junction-to-Case, Rayc .. ovvvveiiiiiiinn L07°C/W.........

ELECTRICAL CHARACTERISTICS (Tcase = 25°C unless noted.)

CHARACTERISTICS SYMBOL LIMIT UNITS CONDITIONS
20V 25V
Maximum Instantaneous VR = VRwm
Reverse Current iR 20 20 mA (Tc = 125°C)
(100) (150) Pulse Width = 300uS
Duty Cycle = 1 percent

Maximum Instananeous 0.425 ' ir = 60A, Tc = 125°C
Forward Voltage Ve 0.450 \" ir = 75A, T¢c = 125°C
0.550 \' ir = 150A, Tc = 125°C
Maximum Capacitance Ct 5000 pF Vg = 5.0V
Maximum Voltage _
Rate of Change dv/dt 1000 V/uS Vg = rated
MECHANICAL SPECIFICATIONS
usD7520 DO-5
USD7525
wC ins. mm
D SFE NOTE 1 E A 225+ 005 572 = 0.13
B L“] r o T s om | Ieson
D 156 MIN. FLAT 3.96 MIN. FLAT
A I 1 13 667 DIA. MAX. 16.94 DIA. MAX
o E F | 090 MAX. 2.29 MAX.
@» l G | .677 = .010 17.20 = 0.25
H H 375 MAX. 9.53 MAX.
Ys-28 NJ | -J J J 140 MIN. DIA 3.56 MIN. DIA.
UNF - 2A K_[1.000 MAX. 25.40 MAX
M K J G L | 450 MAX 11.43 MAX.
M 438 = 015 11.13 + 038
N 078 MAX 1.98 MAX

Notes:

1. Cathode is stud.

2. All metal surfaces tin plated. DUCTOR
3. Maximum unlubricated stud torque: 30 inch pounds (35 kg. cm). gggbcu%?rs

4. Angular orientation of terminal is undefined.

9/86 2-159 =ms UNITRODE
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RECTIFIERS UT236-UT347
-UT363
Standard Recovery, 1 Amp to 2 Amp 8%;“1’.“364

UT261-UT268 n

FEATURES DESCRIPTION

e Continuous Rating: to 2A These miniature power rectifiers offer the
e Controlled Avalanche user extreme reliability for high-rel

e Surge Rating: to 30A military supplies.

e PIV: to 1000V

e Miniature Package

ABSOLUTE MAXIMUM RATINGS

1 Amp 1.25 Amp 1.5 Amp 2 Amp
Peak Inverse Voltage Series Series Series Series
100v UT236 UT249 uT251 UT261
200V uT234 uT242 UT252 uT262
400V uT235 uT244 uT254 UT264
500V uT237 uT245 UT255 UT265
600V uT238 uT247 uT257 uT267
800V UT361 UT362 UT258 . UT268
1000V uT347 uT363 UT364
1 AMP 1.25 AMP 1.5 AMP 2 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES SERIES
@ Ta = 25°C oo cis e 1.5A...
@ Ta = 100°C ... 0.75A ...

Non-Repetitive Sinuosoidal

Surge (8.3ms)
Operating Temperature Range ..
Storage Temperature Range .
Thermal Resistance ..

..—195°C to 4175°C..
..—195°C to +175°C......
... See lead temperature derating curve.

MECHANICAL SPECIFICATIONS
UT236-UT347 UT248-UT363 UT251-UT364 UT261-UT268 BODY A

BAND INDICATES

CATHODE END e 155 TYP
39mm 085 MAX.
‘ 216mm
o Yy
— I
' t__ 030 +.001 H
0.77mm £.03 tJ
700 MIN. .250 MAX,,
055 TYP.
17.8mam 6.35mm 14mm
1625 MIN.
41.3mm
Part Identification: Orange band indicates “UT." Part

number printed on body.
Polarity: Denoted by orange band.
Weight: 0.26 grams, typicai.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

2.161 mm UNITRODE



ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268

Maximum Leakage
Type PIV Maximum Forward Current @ PIV
Voltage Drop 25°C 100°C
UT261 100V
uT262 200V
uUT264 400v
UT265 500V 1V @ 900mA 2uA T5uA
uT267 600V
UT268 800V
UT251 100V
uT252 200V
uT254 400V
UT255 500V 1V @ 750mA 2uA 75uA
uT257 600V
UT258 800V
UT364 1000V
UT249 100V
uT242 200V
UT244 400V '
UT245 500V 1V @ 500mA 2uA 754A
uT247 600V
UT362 800V
UT363 1000V
UT236 100V
uT234 200v
uT235 400V
uT237 500v 1V @ 400mA 2uA T5uA
uT238 600V
UT361 800v
UT347 1000V
Allowable Forward Surge vs Number of Cycles Efficiency vs Frequency at Rated Current (Sine Wave)
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UT236-UT347 UT249-UT363 UT251-UT364 UT261-UT268

Maximum Current Maximum Current
vs Lead Temperature : vs Lead Temperature
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RECTIFIERS

Standard Recovery, 2 Amp to 4 Amp

FEATURES

e Continuous Rating:to 4A
e Controlled Avalanche

® Surge Rating:to
® PlV: to 600 V

100A

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

UT2005-UT2060
‘UT3005-UT3060
UT4005-UT4060

DESCRIPTION

High average power and surge capability
make these series of devices attractive
in many high-rel applications.

All Unitrode rectifiers have a sieeve of
pure hard glass fused to the silicon junc-
tion. Since the silicon sees only this glass,
electrical characteristics are permanently
stable. This voidless, monolithic package
is totally unaffected by the most severe
moisture or temperature testing.

2 Amp 3 Amp 4 Amp
Peak Inverse Voltage Series Series Series
50V UT2005 UT3005 UT4005
100v uT2010 UT3010 UT4010
200V UT2020 UT3020 UT4020
400V UT2040 UT3040 UT4040
600V UT2060 UT3060 UT4060

Maximum Average D.C. Output Current

2 AMP
SERIES

4 AMP
SERIES

3 AMP
SERIES

25°C
100°C ...

@ TA

@ Ty
Non-Repetitive Sinusoidal

Surge Current (8.3ms)....
Operating Temperature Range
Storage Temperature Range ...
Thermal Resistance ...

MECHANICAL SPECIFICATIONS

UT2005-UT2060 UT3005-UT3060 UT4005-UT4060 BODY B

BAND INDICATES
CATHODE END. A75TYP.

als

— |

975 MIN, 300 MA)&A
24.8mnt 7.62mni

2.30 MIN.
58.4mm

145 MAX
368mm

¥ 040 £.001
1.02mm £.03 A
L5TYP,
29mm .‘

Part Identification: Orange band indicates “UT.” Part
number printed on body.

—3

Polarity: Denoted by orange band.

Weight: 0.75 grams, typical.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.
SEMICONDUCTOR

M PRODUCTS

s UNITRODE
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UT2005-UT2060 UT3005-UT3060 UT4005-UT4060

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Leakage
Current @ PIV
Maximum Forward
Type PIV Voltage Drop 25°C 100°C
UT4005 50V
UT4010 100V
UT4020 200V IV@3A S5pA 100xA
UT4040 400V
UT4060 600V
UT3005 50v
UT3010 100V
UT3020 200V 1IV@2A 5uA 100A
UT3040 400V
UT3060 600V
UT2005 50v
UT2010 100v
UT2020 200V IV@l1A 5uA 100:A
UT2040 400V
UT2060 600V
Maximum Current Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature vs Lead Temperature
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UT2005-UT2060 UT3005-UT3060 UT4005-UT4060

Typical Forward Current Typical Forward Current
vs Forward Voitage vs Forward Voltage
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UT5105-UT5160
UT6105-UT6160
UT8105-UT8160 _
UT5105HR2-UT5160HR2
UT6105HR2-UT6160HR2
UT8105HR2-UT8160HR2 -

'RECTIFIERS
Standard Recovery, 7.5 Amp to 12 Amp

FEATURES DESCRIPTION

e Rating: 12A These series of high current rectifiers
e Controlled Avalanche offers opportunity for size and weight
® Miniature Package reduction in high power supplies.

® Surge Rating: 200A

ABSOLUTE MAXIMUM RATINGS

12 Amp 9 Amp 7.5 Amp
Peak Inverse Voltage Series Series Series

50V UT8105/8105HR2 UT6105/6105HR2 UT5105/5105HR2

100V UT8110/8110HR2 UT6110/6110HR2 UT5110/5110HR2

200V UT8120/8120HR2 UT6120/6120HR2 UT5120/5120HR2

400V UT8140/8140HR2 UT6140/6140HR2 UT5140/5140HR2

600V UT8160/8160HR2 UT6160/6160HR2 UT5160/5160HR2
12 AMP 9 AMP 7.5 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ T = 100°C s 120A... 9.0A ... 7.5A

Non-Repetitive Sinusoidal
Surge Current (8.3ms) ...
Operating and Storage Temperature Range
Thermal Resistance, Junction to Case ...
Current Derating (RO

MECHANICAL SPECIFICATIONS

UT5105-UT5160 UT6105-UT6160 UT8105-UT8160
UT5105HR2-UT5160HR2  UT6105HR2-UT6160HR2  UT8105HR2-UT8160HR2

187" MAX. 045 TYP.

BODY C — Stud:Mount

005 MAX, (475mm)  (0.1immy 187 HEX.

Radius N (4.75mm)
A 460" MAX. AN b5
112 MAX \\ F—at.68mm 1 i |7
to Shoulder [
.
“‘_7_ - ST —/4
/ =
.230” (5.84mm) 1207 TYP.

#4-40 x ‘550~ (6.3amm) LONG THREAD (3.05mm)

Part identification: Numerals and polarity letter indicate UTR type number, e.g., UTR 4405.
- Polarity: Cathode to Stud is standard. Reverse polarity denoted by “R" suffix.

Finish: Metal parts gold plated per MIL-G-45204, Type Il

Weight: 1.5 grams, typical.

Also available with insulated stud. Reference Design Note 17.

Installation

Maximum unlubricated stud torque: 28 inch-ounces.

Mounting hardware supplied.

Do not use a screwdriver in the turret slot for installation purposes, or damage may result.

UNITRODE » SEMICONDUCTOR PRODUCTS
580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404  FAX (617) 924-1235 2-167 PRINTED IN U.S.A.



UT5105-UT5160 UT6105-UT6160 UT8105-UT8160
UT5105HR2-UT5160HR2  UT6105HR2-UT6160HR2  UT8105HR2-UT8160HR2

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Max. Reverse
. Current at PIV
Peak Inverse Maximum Forward
Type Voltage Voltage 25°C 100°C
UT8105/8105HR2 50V
UT8110/8110HR2 100V
UT8120/8120HR2 200V V@ 8A 104A 300xA
UT8140/8140HR2 400v
UT8160/8160HR2 600V
UT6105/6105HR2 50V
UT6110/6110HR2 100V
UT6120/6120HR2 200V IV@6A 10xA 300xA
UT6140/6140HR2 400v
UT6160/6160HR2 600V
UT5105/5105HR2 50V
UT5110/5110HR2 100V
UT5120/5120HR2 200V IV@5A 101A 300A
UT5140/5140HR2 400v
UT5160/5160HR2 600V
Typical Forward Voltage vs Forward Current Typical Forward Voltage vs Forward 0ur}ent
10,000 I 10,000
< 5,000: -v-1~z—5'-‘!--—~// Z_--_ < 5000 9 AMP //
E s / E oLl
o 1717 E i /1]
Z 100 7177 Z 1000 717
& 500 + £ 500
3 200 / E/ ; 3 200 / /
2 ofo | o ofofe.
g ol SEks $ wl [ /5Ek(#
; SIEF i H j:z ) 7
S o A e = L
SN o LT
02 4 6 8 1 12 0 2 6 8 1 12
V; Volts Vg Volts
Typical Forward Voltage vs Forward Current Typical P:1.V. vs Reverse Current
10,000
% so00 |15 AMP / 7 g o i ] _;[w -
o2 s s
5 w0 /1] = 3
oo [/ & [ ——T+25°C
£ 500 / / & 5 T!
3 200 3 10 =
g 100 ofofofo. B 50 F15°C
E s [5]2] : .(S’ T 10
3 j: : o 500 T
2 20 [ 11 ) € 1000 +125°C]
10
] 4 8 1 12 150 100 50 0
v volts % of P.LV.
OPTIONAL HIGH RELIABILITY (HR2) SCREENING
The following tests are performed on 100% of the devices specified UT5105HR2 through UT8160HR2.
MIL-STD-750 ' .
SCREEN METHOD CONDITIONS
1. High Temperature 1032 24 Hours @ 175°C
. C, 20 Cycles, —65 to +175°C. No dwell required .
2. Temperature Cycling 1051 @ 250%,/t > 10 min. @ extremes. a
3. Hermetic Seal 1071 E, ZYGLO
a. Gross Leak
. High Temperature Reverse Bias (HTRB) 1038 A, Ty = 150°C, Vg = 80% of rating, 48 hours
5. Interim Electrical Parameters GO/NO GO Vg and Iy @ 25°C
. B, T, = 25°C, 96 Hours, |g adjusted 150°C,
6. Power Burn-in 1038 < Tl < 175°C
7. Final Electrical Parameters GO/NO GO Y :Hl‘g%zf;i‘fwl Electricals

UNITRODE « SEMICONDUCTOR PRODUCTS
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UT5105-UT5160
UT5105HR2-UT5160HR2

CurrentRating vs Case Temperature

UT8105-UT8160
UT8105HR2-UT8160HR2

UT6105-UT6160
UT6105HR2-UT6160HR2

Forward Pulse Current vs. Pulse Duration

100 T ’ 10K g2
- —
N 1 < a
E’ S 1K s
3 5o £
« 3
R - il
. K4 Il
g we S
| T it
i - . [ S e — 1T 18I0
0 I
0 100 200 10 1)
148 1S 104S 1004S 1ms 10ms

Temperature C

Pulse Duration (Seconds)

Reverse Pulse Power vs. Pulse Duration

Pulse Power (W)

Square Pulse Power vs

Duration for Non-Repetitive Pulse

(8.3 ms sine wave equivalent
to 3 ms square wave)

duS s 104S 1004S 1mS 10ms
Pulse Duration (Seconds)
MECHANICAL SPECIFICATIONS
Gold Plated Style W
. Nickel Ribbon
Beryllia
Insulating (2 Places)
Disc

Full thread to within
.060 of shoulder «

.138" MAX, DIA.
3.51mm to RADIUS
4

I

6:32 x 2407£010" |
6.10mmz.25mm
Copper, Gold Plated

.005” MAX. RAD.
13mm

.385 MAX.
9.78mm ‘|

Dimensions in inches.

750" MIN.
19.05mm

012 | TYP. .125” TYP.

m Y

Full thread to within
.060 of shoulder

138" MAX. DIA.
3.51mm to RADIUS

062" DIA.
1.57mm

Style V

6&53120’( .240;:5010" T 045" TYP. \
. mm.25mm
Copper, Goid Plated |~—'58°" max, | 11A3mm \’ 2507 HEX.
005" MAX. RAD. 14.73mm 187" MAX.
13mm 4.75mm
Dimensions in inches.
UNITRODE « SEMICONDUCTOR PRODUCTS
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RECTIFIERS | UThoLUTRGS

Fast Recovery, 0.5 Amp to 2 Amp UTRO2-UTR62
FEATURES DESCRIPTION .

e Continuous Rating:to 2A These miniature fast recovery rectifiers

® Controlled Avalanche permit operation at full frequencies as

e Surge Rating: to 25A high as 40kHz square wave. They have

® Fast Recovery 40kHz Operation : the unique Unitrode Fused in Glass con-
® PlV: to 600V struction.

® Miniature Package

ABSOLUTE MAXIMUM RATINGS

Y2 Amp 1Amp 2 Amp
Peak Inverse Voltage Series Series Series
50V UTRO1 UTR02
100V UTRI10 UTRI11 UTRI12
200V UTR20 UTR21 UTR22
300V UTR30 UTR31 UTR32
400V UTR40 UTR41 UTR42
500V UTRS50 UTRS1 UTR52
600V UTR60 UTR61 UTR62
Y2 AMP 1AMP . 2 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@ T, = 25°C .. 3
@ T, = 100°C
Non-Repetitive Sinusoidal
Surge Current (8.3mMS) ..o, I5A e 20A .o 25A

v —195°C to +175°C
......... —195°C to 4-200°C....
...See lead temperature derating curves ..

Operating Temperature Range ..
Storage Temperature Range .
Thermal Resistance

MECHANICAL SPECIFICATIONS

UTR10-UTR60 UTRO1-UTR61  UTR02-UTR62 BODY A

BAND INDICATES

CATHODE END 155 TYP.

39mm 085 MAX.
2.16mm

-030 +.001
0.77mm +.03
055 TYP. -

14mm

250 MA)

700 MIN. X,
17.8mm’ 6.35mm

1.625 MIN.
41.3mm

Part Identification: Green band indicates “UTR.” Part
number printed on body.

Polarity: Denoted by Green band.
Weight: 0.26 grams, typical.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS

2170 = UNITRODE



UTR10-UTR60 UTRO1-UTR61 UTR02-UTR62
ELECTRICAL SPECIFICATIONS (at 25°C unless noted)
Maximum Maximum
Maximum Leakage Maximum Junction
Forward Current Reverse Capacitance
Voltage @ PIV Recovery @ 25°C
Type PIV Drop 25°C 100°C Time* ov —10V
UTR02 50v 250ns 150pf 60pf
UTR12 100V 250ns 100pf 40pf
UTR22 200V 250ns 80pf 32pf
UTR32 300V 1.1V @ 1000mA 3uA 100A 300ns 70pf 28pf
UTR42 400V 350ns 60pf 24pf
UTR52 500V 400ns 50pf 20pf
UTR62 600V 400ns 40pf 16pf
UTRO1 50V 250ns 150pf 60pf
UTR11 100v 250ns 100pf 40pf
UTR21 200V 250ns 80pf 32pf
UTR31 300V 1.1V @ 500mA 3uA 100:A 300ns 70pf 28pf
UTR41 400V 350ns 60pf 24pf
UTR51 500V 400ns 50pf 20pf
UTR61 600V 400ns 40pf 16pf
UTR10 100V 250ns 100pf 40pf
UTR20 200V 250ns 80pf 32pf
UTR30 300V 300ns 70pf 28pf
UTR40 400V LIV @ 200mA 3uh 100.A 350ns 60pf 2Apf
UTR50 500V 400ns 50pf 20pf
UTR60 600V 400ns 40pf 16pf
*Recovery time is measured from 10.0mA to 10.0mA recovery to 5.0mA
Maximum Current Maximum Current Maximum Current
vs Lead Temperature vs Lead Temperature vs Lead Temperature
4 T 3 1.5 [ [ 2.5
- L= 2 AMP SERIES - 1 AMP SERIES z Y2 AMP SERIES— 175
< 4 < = i !
5 —ts3s_ & 3 5 T L5
é 3 g E —253 ‘é ‘ —125
z L:J/A TE g, 22 5, 73
o 2 027 [L=w T s g
a —25% 9 -T2 .2 g -1
i 120 = 5S & z
5’ L = %" B E St 15@ E 155
4 . s Ao —
5 § 80 Lo < i) &8s ]
g S & T 3 = 5
[:4 —_— 1 3 g U:
g’ E TN R —2s ©
| -5 ‘0 \ '_
0 o 0 0 0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175 25 50 75 100 125 150 175

. T R o
T, — LEAD TEMPERATURE (°C) - LEAD TEMPERATURE (*C)

Reverse-Recovery Circuit

T_-— LEAD TEMPERATURE ( C)

Allowable Forward Surge vs Number of Cycles

100 T T T T 71T
o 10V o o ALL SERIES
—° bec. z N
= .
Uz8a0 z 8 N N
w N Turret 1” centers
SCOPE 3 i Turret V2" centers —— /] ||
a € ~ - Printed Circuit [
a NN
I NS
-t T 40 H .
9900 D.U.T. 100 I S~
& -
20
1KQ § &
B
0
+ - 1 10 100 1,000
o 2V o ,
D.C. HALF CYCLES OF 60 H, SINE WAVE
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UTRI10-UTR60 UTRO1-UTR61 UTR02-UTR62

Typical Forward Current Typical Forward Current Typical Forward Current
vs Forward Voltage vs Forward Voltage vs Forward Voltage
10 10 2
2 AMP SERIES 1 AMP SERIES 0.5 AMP SERIES Y L
5 5 1 7
2 - 2 - 5
1 ] /
- /.
g 5 / 7 / <5 A < 2
- - =
z 1
5 2 ©f0l5 o E 2 N é" /o w
R SIS £ R/$/5/S g o
5 waS 5 SEFH 3 ofoolfd
.05 0 .05 | 5: § @13
o . L i
o1 / / / 01 / / o1 /

°

S

53
I~
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o .
S

G
I~
]

/L
[ 1]

/ /

PULSE CURRENT (A)

.002 .002
/ 002
.001 .001
0 2 4 & 8 1 12 1a 0 2 4 6 8 1 12 14 -001
Vi — VOLTAGE (V) V¢ — VOLTAGE (V) 0 2 4 6 8 1 12 14
Ve — VOLTAGE (V)
Typical Reverse Current vs PIV
o ALL SERIES [
.02 z_ﬁ,oc
|t - .
05 Efficiency vs Frequency at Rated Current(Sine Wave)
g 100 ALL SERIES
2 ~9 90 =
z [
w5 25°C 53 80
o o
ER ca
8 2 og 70
z} 5 sz 60
g >
w 10 — 75°C ESY
w 20 >0 40
'3 Sa
50 55 30
100 o
200 88 2
125°C 20
500 ®
1,000 0
150 100 50 0 1K 2 34 6 810K 100K M
% OF PIV FREQUENCY (H;) —HALF WAVE RESISTIVE LOAD NOFILTER
Forward Pulse Current vs Pulse Duration Reverse Pulse Power vs Pulse Duration
10,000 e ey R 100,000
E R RIES
Square Pulse Current vs ALL SE Square Pulse Current vs
W Duration for Non-Repetitive Pulse Duration for Non-Repetitive Pulse
(8.3 ms sine wave equivalent = 10,000 (8.3 ms_sine wave equivalent
™~ to 3 ms square wave) E to 3 ms square wave
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2 1,000
w
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10 10
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PULSE DURATION (SECONDS) PULSE DURATION (SECONDS)
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UTR2305-UTR2360
RECTI FI ERS UTR3305-UTR3360

Fast Recovery, 2Amp to 4Amp UTR4305-UTR4360
FEATURES DESCRIPTION

e Continuous Rating: to 4A Small size and high surge capability

o Controlled Avalanche make this series of power switching

o Surge Rating: to 100A rectifiers desirable for power supplies

o P|V: to 600V where size, weight and reliability are

o Miniature Package important.

ABSOLUTE MAXIMUM RATINGS

2 Amp 3 Amp 4 Amp
Peak Inverse Voltage Series Series Series
50V UTR2305 UTR3305 UTRA4305
100V UTR2310 UTR3310 UTR4310
200V UTR2320 UTR3320 1 UTR4320
400V UTR2340 UTR3340 UTRA4340
500v UTR2350 UTR3350 UTR4350
600V UTR2360 UTR3360 UTR4360
2 AMP 3 AMP 4 AMP
Maximum Average D.C. Output Current SERIES SERIES SERIES
@T,=25C .. 4.0A
@ Tp=100°C ..o . 20A

Non-Repetitive Sinusoidal
Surge Current (8.3ms) ...
Operating Temperature Range ...
Storage Temperature Range ..
Thermal Resistance ...

.. 100A

MECHANICAL SPECIFICATIONS
UTR4305-UTR4360  UTR3305-UTR3360  UTR2303-UTR2360 BODY B

BAND INDICATES
CATHODE END, 175 TYP.

*I " 44mm 145 MAX
r 3.68mm
P I
—_—

— s—

i 040 +.001
102mm +.03
975 MIN. 300 MAX.
7 62mmi ™ AISTYP.

24.8mni
28mm

2.30 MIN,
58.4mm

Part Identification: Green band indicates “UTR.” Part
number printed on body.

Polarity: Denoted by Green band.
Weight: 0.75 grams, typical.

THESE DEVICES ALSO AVAILABLE IN SURFACE MOUNT PACKAGE. SEE SECTION 11.

SEMICONDUCTOR
PRODUCTS
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2-173



UTR2305-UTR2360 UTR3305-UTR3360 UTR4305-UTR4360
- ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Maximum
. Leakage ) Junction
Maximum Current Maximum Capacitance
Forward @ PIv Reverse @ 25°C
Voltage Recovery
Type PIV Drop 25°C 100°C Time* ov —10v
UTR4305 50V 250ns 600pf 240pf
UTR4310 100v 250ns 400pf 160pf
UTR4320 200V 250ns 320pf 128pf
UTRA340 400v LV@sa Suh 100.A 400ns 240pf 96pf
UTR4350 500V 400ns 200pf 80pf
UTR4360 600V 400ns 160pf 64pf
UTR3305 50V 250ns 600pf 240pf
UTR3310 100V 250ns 400pf 160pf
UTR3320 200V 250ns 320pf 128pf
UTR3340 400V LV@3A Suh 1004A 300ns 240pf 96pf
UTR3350 500V 350ns 200pf 80pf
UTR3360 600V 400ns 160pf 64pf
UTR2305 50V 250ns 600pf 240pf
UTR2310 100V ’ 250ns 400pf 160pf
UTR2320 200V 250ns 320pf 128pf
UTR2340 400v Lv@2a Suh 100.A 300ns 240pf 96pf
UTR2350 500V 350ns 200pf 80pf
UTR2360 600V 400ns 160pf 64pf
*Recovery time is measured from 1A to 1A recovering to 0.5A.
Maximum Current Maximum Current Maximum Current
vs Lead Temperature .vs Lead Temperature vs Lead Temperature
o 7 4
L= %
NS 4 AMP SERIES e [ saweseries | o [T 2 AMP SERIES | 3.5
6 = LL=w" < -
< s |4 \L L3
2 v 04 4 a
g 4 % 2 N g = \1 -+ 2 g
w = =
Ta \ (g §3 Lo 3 4 52 L = 3 -
5 @ _ (- s TSy
2 RL=% 3, oy N -
@ ~ ~
< 2% g N w oy
© o Z 2
Se 1 \ .5
x ! \ 11 I‘
B NTrC )
1 \\ 0 0 0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
0 0 T, — LEAD TEMPERATURE (°C) T, — LEAD TEMPERATURE (°C)
25 50 75 100 125 150 175
T, — LEAD TEMPERATURE (°C)
Forward Pulse Current vs Pulse Duration Reverse Pulse Power vs Pulse Duration
10,000 = 100,000
== ALL SERIES [ Square Pulse Current vs ALL SERIES Squate Pulse Power ve
Duration for Non-Repetitive Pulse HHHHE Duration for Non-Repetitive Pulse |-
g SRR A S 5 1000 (83, ms sine wave equivalent
z Low ‘ x S e s B R A
i&i '; N IHII!II T
S I~ 8 Q 1,000
o S w
w v
@ 100 3 Ny
S it * 100 %EE
1 5] il
1| il
. 1l o i i
dus 1us 10us 100 s ims 10ms 100ns lus 10us 100us Ims 10ms
PULSE DURATION (SECONDS) PULSE DURATION (SECONDS)
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UTR2305-UTR2360 UTR3305-UTR3360 UTRA4305-UTR4360

Typical Forward Current Typical Forward Current Typical Forward Current
vs Forward Voltage vs Forward Voltage vs Forward Voltage
10 10 - 10
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Typical Reverse Current vs PIV Reverse Recovery Circuit
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RECTIFIERS

Fast Recovery, 6 Amp to 9 Amp

FEATURES

e Continuous Rating: to 9A

e Controlled Avalanche

- Surge Rating: to 150A

o Fast Recovery, 40kHz Operation
e PIV:to 400V

o Miniature Package

ABSOLUTE MAXIMUM RATINGS

UTR4405-UTR4440
UTR5405-UTR5440

UTR6405-UTR6440
UTR4405HR2-UTR4440HR2

UTR5405HR2-UTR5440HR2
UTR6405HR2-UTR6440HR2

DESCRIPTION

The same basic construction as all
Unitrode diodes, but using a miniature
stud mounting and larger junction area,
provides a 9 Amp continuous and 150
Amp surge rating in a package only one
fifth the weight and one quarter the
volume of conventional types.

Peak Inverse Voltage gAf"p 75 Amp 9 A{np
eries Series Series
50V UTR4405/4405HR2 UTR5405/5405HR2 UTR6405/6405HR2
100V UTR4410/4410HR2 UTR5410/5410HR2 UTR6410/6410HR2
200V UTR4420/4420HR2 UTR5420/5420HR2 UTR6420/6420HR2
400V UTR4440/4440HR2 UTR5440/5440HR2 UTR6440/6440HR2
6 Amp 7.5 Amp 9.0 Amp
Series Series Series
Maximum Average D.C. Output Current @ T¢ = 100°C ......... 6.0A .. ... TBA 90A ...t
Non-Repetitive Sinusoidal Surge Current (8.3ms) .............. 120A ..o 135A ... 150A ....ooiiinn.

Operating Temperature Range
Storage Temperature Range

MECHANICAL SPECIFICATIONS

UTR4405-UTR4440

.005 MAX.
Radius

112 MAX.
to Shoulder
By

.230” (5.84mm)

Weight: 1.5 grams, typical.

Installation

Mounting hardware supplied.

UTR5405-UTR5440
UTR4405HR2-UTR4440HR2 UTR5405HR2-UTR5440HR2 . UTR6405HR2-UTR6440HR2

#4400 X 350 (& 34mm) LONG THREAD

187" MAX.
(4.75mm)

045" TYP.
(0.11mm) B

.__.460" MAX.
(11.68mm)

S

—
120" TYP.
(3.05mm)

Part Identification: Numerals and polarity letter indicate UTR type number, e.g., UTR 4405.
Polarity: Cathode to Stud is standard. Reverse polarity denoted by “R” suffix.
Finish: Metal parts gold plated per MIL-G-45204, Type II.

Also available with insulated stud. Reference Design Note 17.

Maximum unlubricated stud torque: 28 inch-ounces.

Do not use a screwdriver in the turret slot for installation purposes, or damage may result.

UTR6405-UTR6440

187" HEX.
(4.75mm)

BODY C — Stud Mount

2-176

SEMICONDUCTOR

M:I PRODUCTS

ememm UNITRODE



UTR4405-UTR4440 UTR5405-UTR5440 UTR6405-UTR6440
UTR4405HR2-UTR4440HR2  UTR5405HR2-UTR5440HR2  UTR6405HR2-UTR6440HR2

ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

Maximum Maximum
Forward Reverse
Voltage Current @ PIV Maximum Reverse
Type PIV Drop 25°C 100°C Recovery Time*
UTR6405/6405HR2 50V 300ns
UTR6410/6410HR2 100V 300ns
UTR6420/6420HR2 200V LIV@6.0A 1047 300A 400ns
UTR6440/6440HR2 400V 500ns
UTR5405/5405HR2 50V 300ns
UTR5410/5410HR2 100V 300ns
UTR5420/5420HR2 200V LIV@50A 10:A 3007 400ns
UTR5440/5440HR2 400V 500ns
UTR4405/4405HR2 50v 300ns
UTR4410/4410HR2 100v 300ns
UTR4420/4420HR2 200 LIV@40A 10:A 300:A 400ns
UTR4440/4440HR2 400V 500ns
*Recovery time is measured from 1A to 1A, recovering to 0.5A.
Typical Forward Voltage Typical Forward Voitage Typical Forward Voltage vs Forward Current
vs Forward Current 30’0035 Forward Current 10,000 6 AMP SERIES A/ J
30,000 T T 20,000 - 5,000 o |
20,000 oo 172 AMP SERIES ﬂggg - %25%
N L A
10000 9 AMP SERIES ~ = 200 [ Lo
A | l I 5000 E 1,000 -
< 5000 —i E / c / /
£ +175°C - £ 2,000 z 500
5 200 [—f+00ChLll 25 % oo V/N/ u Z /
W 1,000 [ f=soc E / z 200 /
« 3 500 o/ S 9 100 y
& =] L2 T
L 200 NS = %0
- 20 / / B 100 [ / /
20
100 / / I / /
50 / / l 50 10
[ | / I 02 4 6 .8 11214
¥ 24 6 811214 2 0 2 4 6 8 1 1214 1, — VOLTAGE (V)
lr — VOLTAGE (V) I, — VOLTAGE (V) Typical Reverse Current vs PIV
.02
[ ALL SERIES I
. =
< 2 —1 —s0°C
= 5
= 1
I 2 ——75c
S 10
o 20
§ 190 e 75°C
R ¥
w
T 1,000 — 1)2;c
2,000
OPTIONAL HIGH RELIABILITY (HR2) SCREENING I
The following tests are performed on 100% of the devices specified 1%0 132 oF P“f;o 0
UTR4405HR2 through UTR6440HR2.
MIL-STD-750
SCREEN METHOD CONDITIONS
1. High Temperature 1032 24 Hours @ 175°C
. C, 20 Cycles, ~65 to +175°C. No dwell required
2. Temperature Cycling 1051 @ 25°C, t > min. extremes
3. Hermetic Seal
a. Gross Leak 1071 E, ZYGLO
High Temperature Reverse Bias (HTRB) 1038 A, T = 150°C, Vg = 80% of rating, 48 hours
5. Interim Electrical Parameters GO/NO GO Ve + g @ 25°C
r B, Ta = 25°C, 96 Hours, Iy adjusted 150°C,
6. Power Burn-in 1038 < T < 175°C
) . Vg + lg @ 25°C
7. Final Electrical Parameters GO/NO GO PDA = 10% (Final Electricals)

UNITRODE + SEMICONDUCTOR PRODUCTS
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UTR4405-UTR4440

UTR4405HR2-UTR4440HR2

Current Rating vs Case Temperature
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UTR6405-UTR6440

Forward Pulse Current vs Pulse Duration

1K 2 34 6 810K

HE Square Pulse Current vs

m\ Duration for Non-Repetitive Pulse

NIl (8.3 msec sine wave equivalent
ALL SERIES \\ to 3 ms square wave)
N
R
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Efficiency vs Frequency at Rated Current (Sine Wave

ALL SERIES
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Reverse Recovery Circuit

MECHANICAL SPECIFICATIONS

Beryllia insulating Disc

Full thread to within
060 of shoulder

138" MAX. DIA.
351mm to RADIUS

6325 2007010 T
6.10mms 25mm
Copper, Gold Plated
er B0l 187" MAX.
005" MAX. RAD. 4.75mm

Dimensions in inches.

Gold Plated Style W
i Nickel Ribbon
Beryllia
Insulating (2 Places)
Full thread to within Disc 012" TYP. 125" Tve.
Sy 5 }-;fm-
——
3.5!"\"\ to RATJS 21" TP,
m
400" MA}
632x 24072010 T 10.16mm
6.10mmz.25mm &
wef, Gold Plated 398753x\“ 4 2507 HEX.
005" MAX. RAD. g "7‘50" - 635mm
A3 18.05mm’
Dimensions in inches.
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RECTIFIERS

Super-Fast Recovery, 1 Amp and 2 Amp

FEATURES

e Continuous Rating: to 2A

o Controlled Avalanche

e Surge: to 25A

o Recovery Time less than 75ns
o Miniature Package

ABSOLUTE MAXIMUM RATINGS

1 Amp 2 Amp
Peak Inverse Voltage Series Series
50V UTX105 UTX205
100V UTX110 UTX210
150V UTX115 UTXx215
200V UTXx120 UTX220
250V UTX125 UTX225

Maximum Average D.C. Output Current s'gl:zl:ngps
@T, = 25°C ... LOA.
@ T, = 100°C ... . 0.5A..

Non-Repetitive Sinusoidal

Surge Current (8.3ms)
Operating Temperature Range ..
Storage Temperature Range
Thermal Resistance .......

MECHANICAL SPECIFICATIONS

—195°C to +175°C.
...—195°C to +200°C..... .
...... See Lead Temperature Derating Curve....

2 AMP
SERIES

UTX105-UTX125
UTX205-UTX225

DESCRIPTION

These miniature super-fast recovery recti-
fiers permit operation at full power at
frequencies as high as 100kHz square
wave. They may be used as half wave
rectifiers or as legs of a bridge.

UTX105-UTX125
BAND INDICATES
CATHODE END 155TYP.
39mm 085 MAX.
216mm
= ————aR]
| —
030 +.001
0.77mm +.03
700 MIN. 250 MAX,
17.8mm 6.35mm 055 TvR

14mm

1,625 MIN.
41.3mm

Part Identification: Green band indicates “UTX." Part
number printed on body.

Polarity: Denoted by green band.
Weight: 0.26 grams, typical.

UTX205-UTX225

BODY A
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UTX105-UTX125

UTX205-UTX225

Maximum Leakage Current Max. Reverse
Type PIV Voltage @ PIv Recovery
Forward Drop 25°C 100°C Time*
UTX 205 50V
UTX 210 100V
uTx 215 150V 1.0V @ 1 Adc 3uA 50xA 75ns
UTX 220 200v
UTX 225 250V
UTX 105 50v
UTX 110 100v
UTX 115 150V 1.0V @ 0.5 Adc 3uA 50uA 75ns
UTX 120 200V
UTX 125 250V
*Recovery time is measured from 10.0mA to 10.0mA recovery to 5.0mA.
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Typical Forward Current

Typical Leakage Current vs. PIV vs Forward Voltage

UTX105-UTX125  UTX205-UTX225

Typical Forward Current
vs Forward Voltage
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PULSE DURATION (SECONDS)

PULSE DURATION (SECONDS)

Allowable Forwarﬂ Surge vs Number of Cycles:

100
g ALL SERIES
5w N [ ]
« ‘\\ . R
Y NN Turret 1” centers
3 60 ‘\ Turret v2” centers —— /| ||
2 E\‘ Printed Circuit
a NI "
8 SRR~
Lo 40 Ny i
3} N I
: A
7] -
w 20
S
S

0
1 10 100

HALF CYCLES OF 60 H, SINE WAVE

UNITRODE « SEMICONDUCTOR PRODUCTS

580 PLEASANT STREET « WATERTOWN, MA 02172
TEL. (617) 926-0404 « FAX (617) 924-1235

2-181

1,000

PRINTED IN U.S.A.



"RECTIFIERS UTX 3105-UTX 3120
| UTX4105-UTX 4120
Super-Fast Recovery, 3 Amp and 4 Amp

FEATURES - DESCRIPTION

® Continuous Rating:to 4A These miniature super-fast recovery recti-
e Controlled Avalanche fiers permit operation at full power at

e Surge: to 80A frequencies as high as 100kHz square

o Recovery Time less than 100ns - wave. They have the same unique

e Miniature Package Unitrode construction as the familiar

.2.amp UTX series, but are scaled up in
size to provide higher continuous and
‘surge current:capability.

ABSOLUTE MAXIMUM RATINGS

3 Amp 4 Amp
Peak Inverse Voltage Series Series
50V UTX 3105 UTX 4105
100V UTX 3110 UTX 4110
150V UTX 3115 UTX 4115
200V UTX 3120 UTX 4120
3 AMP 4 AMP
Maximum Average D.C. Output Current SERIES SERIES
@ Ty = 25°C o 3.0A ... 80A
@ T, = 100°C ....... . 15A 2.0A
. Non-Repetitive Sinusoidal
Surge Current (8.3ms) 60A......... 80A
Operating Temperature Range ... :~—195°C to 4-175°C........
Storage Temperature Range ... —195°C to +200°C..........
Thermal Resistance See Lead Temperature Derating Curv

- MECHANICAL SPECIFICATIONS

- UTX 3105-UTX 3120 UTX 4105-UTX 4120 BODY B
BAND INDICATES I
CATHODE END. 175 TYP.
4.4mm 145 MAX.
3.68mm
¥y
—/ ) € ]
L I .040 +.001 E:]
1.02mm +.03 -
975 MIN. .300 MAX.
24.8mn 7.62mm > oL usTYR
©2.9mm
2.30 MIN.
' 58.4mm
UTX Prefix is identified by a Green Cathode Band v
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ELECTRICAL SPECIFICATIONS (at 25°C unless noted)

UTX 3105-UTX 3120 UTX 4105-UTX 4120

Maximum
Maximum Maximum Leakage Reverse
Forward Current @ PIV Recovery
Type PIV Voltage Drop* 25°C 100°C Time**
UTX 4105 50V
UTX 4110 100v
UTX 4115 150V 1V @ 3 Adc SuA T5uA 100ns
UTX 4120 200V
UTX 3105 50V
UTX 3110 100v
UTX 3115 150V 1V @ 2 Adc SuA T54A 100ns
UTX 3120 200V
*Forward voltage is measured at least 1 second after application of current.
**Recovery time is measured from 1A to 1A recovering to 0.5A.
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