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INTRODUCTION

Unitrode is recognized today as a world-wide leader in the design,
manufacture and marketing of electronic components. From its inception
more than twenty-two years ago, Unitrode has earned and maintained a
reputation of setting the highest standards of reliability and performance.
Excellence was first established with a unique packaging concept for axial-
leaded rectifiers and zeners for the military market. This fused-in-glass
product is still unsurpassed in its reliability and performance.

Unitrode's products are designed to meet the demands of many markets
including:

Data Processing

Military

Telecommunications

Industrial Controls

Instrumentation

Today, Unitrode offers a broad line of high quality, high performance
electronic components, including:
o Power Transistors and Darlingtons
Power Hybrid Circuits and Modules
Power Rectifiers
Rectifier Assemblies
Power Zeners and Transient Voltage Suppressors
Thyristors
Switching and General Purpose Diodes
PIN Diodes
Monolithic Ceramic Capacitors
Linear Integrated Circuits

We are also a leading manufacturer of data acquisition and conversion
products through our Micro Networks Division in Worcester, Massachusetts
and miniaturized power supply modules through our Powercube subsidiary
in Billerica, Massachusetts. Two recent acquisitions joined our ranks of
product offering; US Microtek Components of Sun Valley, California, a
manufacturer of monolithic ceramic capacitors and (EMI) filters adding to
our leadership position in the ceramic capacitor business and, Power
General Corporation of Canton, Massachusetts, a manufacturer of multiple
output switching power supplies and DC-DC converters.

This DATABOOK lists today’s broadest line of discrete semiconductors,
linear integrated circuits and capacitors.

We take pride in our products, and know they will add more value to your
company’s products.
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PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
GENERAL PURPOSE SWITCHING DIODE
DIODE 1128 | IN4153, J, JTX, JTXV 150mA; 75V; DO-35
11-4 | IN251, ) 75mA; 40V; DO-7 * IN4153°1J, JTX, JTXV 150mA; 75V: DO-35
11-6 1N456 90mA; 25V 11-24 | 1N4154 200mA; 35V; DO-35
* | IN4S6A 75mA; 60V RECTIFIER
11-6 | IN457,) 55mA; 125V; DO-7 6-10 | 1IN4245, J, JTX, JTXV 1.0A; 200V
* | IN457A 40mA; 175V 6-10 | 1N4246, J, JTX, JTXV 1.0A: 400V
11-6 | IN458, J 55mA; 150V; DO-7 6-10 | 1N4247, J, JTX, JTXV 1.0A; 600V
* | IN458A 100mA; 150V 6-10 | 1N4248, J, JTX, JTXV 1.0A: 800V
11-6 | 1N459,J 40mA; 200V; DO-7 6-10 | 1N4249, J, JTX, JTXV 1.0A: 1000V
* IN459A 100mA; 200V SWITCHING DIODE
* * -
. {mgg A }3gm: o 11-26 | 1N4305 200mA; 75V; DO-35
P 2oy 11-26 | 1N4444 200mA: 70V: DO-35
11-8 | IN483B, J, JTX 200mA: 80V; DO-7 1126 | INasas S oV Do-32
* - i ’
L[ N AR 11-24 | 1N4447 200mA: 75V: DO-35
e 11-24 | 1N4448 200mA: 75V: DO-35
118 | 1N485B, J, JTX 200mA: 200V; DO-7 1128 | INaae 200 7oV Do-35
SWITCHING DIODE 1130 | 1N4450 200mA; 40V: DO-35
11-10 | 1N643, J 40mA; 200v; DO-7 1130 | 1N4451 200mA; 40V; DO-35
RECTIFIER 11-32 | 1N4452 400mA: 40V: DO-35
11-12 | 1N645J, JTX 400mA; 270V 11-30 | 1N4453 200mA; 30V: DO-35
11-12 | 1N645-1J, JTX, JTXV 400mA; 270V 11-16 | 1IN4454,J, JTX, JTXV 200mA; 75V: DO-35
11-12 | 1N647, J, JTX 400mA; 480V 11-16 | 1IN4454.1,J, JTX, JTXV | 200mA: 75V: DO-35
1112 | IN647-1, ), JTX, JTXV 400mA: 480V ZENER
SWITCHING DIODE 9-6 | 1N4461-1N4496 J,
11-10 | IN662, J 40mA; 100V; DO-7 JTX, JTXV 1.5W; 5%
11-10 | 1IN663, J 60mA; 100V; DO-7 SWITCHING DIODE
11-14 | IN914, J, JTX 75mA; 100V 11-34 | 1N4500, J, JTX 300mA; 80V; DO-35
¥ | IN914L A B 75mA; 100V 11-14 | 1N4531, J, JTX, JTXV 125mA; 100V; DO-34
* | IN916, B 75mA; 100V 11-16 | 1N4532, J, JTX, JTXV 125mA: 75V; DO-34
11-16 | 1N3064J, JTX 75mA; 75V; DO-7 11-28 | 1N4534, J, JTX, JTXV 150mA: 75V: DO-34
1118 | 1N3070, J, JTX, JTXV 150mA; 200V; DO-35 115 | iN2eo7 400mA. 83V: DO-35
GENERAL PURPOSE 11-32 | 1N4608 500mA; 85V; DO-35
DIODE ZENER
11-20 | 1N3595, J, JTX, JTXV 150mA; 150V; DO-7 o021 | 1Nags3-1Nasss 3.0W. 5%
SWITCHING DIODE WITCHING DI
11-22 | 1N3600, J, JTX, JTXV 200mA; 75V; DO-7 11.18 | 1N4938, J, JTX f50mA; 200V, Dg_?E
RECTIFIER ' RECTIFIER
6-8 | IN3611,J, JTX 1.0A; 200V 6-12 | 1N4942, J, JTX, JTXV 1.0A; 200V
6-8 | 1IN3612, JJTX L.0A; 400V 6-12 | 1N4944, J, JTX, JTXV 1.0A’ 400V
6-8 | IN3613, J, JTX L.OA; 600V 6-12 | 1IN4946, J. JTX, JTXV 1.0A: 600V
68 | IN3614, J JTX 1.0A 800A ZENER
717 | 1N2843'(HVE10) 1.0kV o8 | 1Na9sa.1N4995 5
7-17 | 1N3644 (HVE15) 1.5kV - 405 INA995, S, 5 oW 5%
7-17 | 1N3645 (HVE20) 2.0kV o8 | 1nasse o-0w; 5%
7-17'| IN3646 (HVE25) 2.5kv 921 | IN5063-1N5117 3.0W: 5%
717 | IN3647 (HVE30) 3.0kv 925 | IN5118-1N5134 5.0W: 5%
* | 1N3656 0.75A; 200V OW;
* IN3657 0.75A; 400V . RECTIFIER
* 1N3658 0.75A; 600V 1IN5180 4.0A; 100V
* 1N3957 1.0A; 1000V 7-17 | 1IN5181 (HVE40) 4.0kV
* 1N3981 2.0A; 200V 7-17 1N5182 (HVE50) 5.0kV
* 1N3982 2.0A; 400V 7-17 1N5183 (HVE75) 7.5kV
= | 1N3983 1.0A; 600V 7-17 | IN5184 (HVEL00) 1ookv
ZENER * 1IN5185 .0A; 60V
921 | 1N4096-1N4098 3.0W; 5% g:}i mgigg’ j ﬂ; gg/’:; ;883
SWITCHING DIODE 6-14 | IN5188, J JTX 3.0A; 400V
1114 | 1N4148, J, JTX, JTXV 200mA; 100V; DO-35 o1a | INB190 1 ITX 3 0A. 600V
11-14 | 1N4148°1), JTX, JTXV 150mA; 100V: DO-35 . Na207 207 400V
11-24 | 1N4149 200mA: 75V; DO-35 . IN2320 10A. 120V
11-22 | 1NA150, J, JTX, JTXV 200mA; 75V: DO-35 . 1N2330 05A. 1500V
1122 | IN41501), JTX, JTXV 200mA; 75V DO-35 6.16 | INB415, J, JTX JTXV 30A. 50V
11-24 | IN4151 200mA; 75V: DO-35 6-16 | IN5416, J, JTX, JTXV 3.0A; 100V
11-26 | 1N4152 200mA; 40V; DO-35 6-16 | IN5417, J, JTX, JTXV 3.0A; 200V

* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
RECTIFIER PIN DIODE
6-16 | IN5418, J, JTX, JTXV 3.0A; 400V 126 | IN5957 Low Distortion, AGC Diode
6-16 | 1N5419, J, JTX, JTXV 3.0A; 500V ZENER
6-16 | 1IN5420, J, JTX, JTXV 3.0A; 600V 9.8 1N5968 5.0W; 5%
* 1N5433 2.0A; 700V 9.8 1N5969 5.0W; 5%
* 1N5434 2.0A: 700V
« | 1N5435 12.0A; 700V 637 | 1n6097 ggxgg_” RECTIFIER
RECTIFIER 637 | IN60o8 S0, 40V: DO
6-18 | IN5550, J, JTX, JTXV 5.0A; 200V - RECTIFL D05
6-18 | IN5551, J, JTX, JTXV 5.0A: 400V CTIFIER
6-18 | 1N5552, J, JTX, JTXV 5.0A; 600V 6-39 | 1N6304, J, JTX, JTXV 70A; 50V; DO-5
6-18 | IN5553, J, JTX, JTXV 5.0A; 800V 6-39 | 1N6305, J, JTX, JTXV 70A; 100V; DO-5
RECTIFIER MODULE 6-39 | 1IN6306, J, JTX, JTXV 70A;150V; DO-5
7-10 | 1N5597, J 10kV SCHOTTKY RECTIFIER
7-10 | 1N5600, J 5.0kV 6-42 | 1N6391, J, JTX, JTXV 25A; 45V; DO-4
7-10 | 1N5603, J 5.0kV 6-44 | 1N6392, J, JTX, JTXV 60A; 45V; DO-5
TRANSIENT VOLTAGE TRANSIENT VOLTAGE
SUPPRESSOR SUPPRESSOR
9-10 [ IN5610, J, JTX 33V 9-12 | 1N6461, J, JTX, JTXV 5.0V
910 | IN5611, J, JTX 437V e :
9-12 | 1N6462, J, JTX, JTXV 6.0V
910 | 1N5612, J, JTX 54V
9-10 1N5613, J, JTX 191V 9-12 1N6463, J, JTX, JTXV 12.0v
RECTIFIER 912 | 1N6464, J, JTX, JTXV 15.0V
6-20 | IN5614, J, JTX, JTXV 1.0A; 200V 9-12 | 1N6465, J, JTX, JTXV 24.0v
6-22 | 1IN5615, J, JTX, JTXV 1.0A; 200V 9-12 | 1N6466, J, JTX, JTXV 30.5V
6-20 | IN5616, J, JTX, JTXV 1.0A; 400V 9-12 | 1N6467, J, JTX, JTXV 40.3v
6-22 | IN5617, J, JTX, JTXV 1.0A: 400V 9-12 | 1N6468, J, JTX, JTXV 51.6V
6-20 | IN5618, J, JTX, JTXV 1.0A; 600V DIODE
6-22 | 1N5619, J, JTX, JTXV 1.0A; 600V * 1S44 75maA; 40V; DO-35
6-20 | IN5620, J, JTX, JTXV 1.0A: 800V . 18111 400mA: 225V: DO.7
PIN DIODE « | 1s113 400mA; 400V: DO-7
126 | IN5767 General Purpose, PIN * 15120 200mA: 50V: DO-7
624 | 1N5802 §§§TAS'VE" * 18121 200mA; 150V; DO-7
- 5A; * . H A
6-28 | 1N5802, J, JTX, JTXV 2.5A; 50V . i:g‘l’ g%mi ?8‘6998077
6-24 | 1N5803 2.5A: 75V ; » DO-
6-24 | 1IN5804 2.5A; 100V * 15132 300mA; 200V; DO-7
6-28 | 1IN5804, J, JTX, JTXV 2.5A; 100V * 15134 300mA; 400V; DO-7
6-24 | 1N5805 2.5A; 125V * 15920 200mA; 50V; DO-35
6-24 | 1N5806 2.5A; 150V * 1S920BS 200mA; 50V; DO-35
6-28 | 1N5806, J, JTX, JTXV 2.5A; 150V * 15921 200mA; 100V; DO-35
6-24 | 1N5807 6.0A; 50V * 1S921BS 200mA; 100V; DO-35
6-28 | 1N5807, J, JTX, JTXV 6.0A; 50V * 15922 200mA; 150V; DO-35
6-24 | 1N5808 6.0A; 75V « ' ' Do,
o2% | INoEDe S oA To0v : 15922BS 200mA; 150V; DO-35
; 15923 200mA; 200V; DO-35
6-28 | 1N5809, J, JTX, JTXV 6.0A: 100V " : ;
622 | IN2810 6.0A: 125V 15923BS 200mA; 200V; DO-35
oA * 15924 2 ; : DO-
6-24 | 1N5811 6.0A; 150V : 9 00mA; 300V; DO-35
6-28 | 1N5811, J, JTX, JTXV 6.0A; 150V 18930 300mA; 50V; DO-35
6-24 | 1N5812 20.0A; 50V; DO-4 * 15940 50mA; 30V; DO-35
6-31 | 1IN5812, J, JTX, JTXV 20.0A: 50V: DO-4 * 15941 50mA; 50V; DO-35
6-24 | 1N5813 20.0A; 75V; DO-4 * 15942 50mA: 75V: DO-35
o2 | INoa1a, o, yrx, smxv gg'gﬁ; }883 Do N et 225mA; 70V; DO-35
- , 3, JTX * 2 . - DO-
6-24 | 1N5815 20.0A: 125V: DO-4 N 1595 225mA; 70V; DO-35
15953 225mA; 70V; DO-35
6-24 | 1N5816 20.0A: 150V: DO-4 . 15960 150mA. 50V. DO.35
6-31 | 1N5816, J, JTX, JTXV 20.0A: 150V: DO-4 . » 90V, DO-
15961 150mA; 150V; DO-35
SCHOTTKY RECTIFIER s | 1596188 150mA; 100V; DO-35
6-33 | 1N5817 1.0A; 20V; Sim. to DO-41 » 100V; DO-
6-33 | IN5818 1.0A; 30V; Sim. to DO-41 SCR
6-33 | IN5819 1.0A; 40V; Sim. to DO-41 * 2N876 .35A@100°C 15V; TO-18
6-35 | 1N5820 3.0A; 20V; Sim. to DO-201AD * 2N877 .35A@100°C 30V; TO-18
6-35 | 1N5821 3.0A; 30V; Sim. to DO-201AD * 2N878 35A@100°C 60V; TO-18
6-35 | 1N5822 3.0A; 40V; Sim. to DO-201AD * 2N879 .35A@100°C 100V; TO-18

* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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SCR SCR
* 2N880 .35A@100°C 150V; TO-18 * 2N2009 1.3A@80°C 25V; T0-39
* 2N881 .35A@100°C 200V; TO-18 * 2N2010 1.3A@80°C 50V; T0-39
* 2N882 .35A@100°C 300V; TO-18 * 2N2011 1.3A@80°C 100V; TO-39
* 2N883 .35A@100°C 400V; TO-18 * 2N2012 1.3A@80°C 200V; TO-39
* 2N884 .35A@100°C 15V; T0-18 * 2N2013 1.3A@80°C 300V; TO-39
* 2N885 35A@100°C 30V; TO-18 * 2N2014 1.3A@80°C 400V; TO-39
* 2N886 .35A@100°C 60V; TO-18 POWER TRANSISTOR
* 2N887 .35A@100°C 100V; TO-18 * 2N2150 NPN; 2.0A; 80V; T0-59
* 2N888 .35A@100°C 150V; TO-18 4-11 | 2N2151 J, JTX NPN; 2.0A; 80V; TO-59
* 2N889 .35A@100°C 200V; TO-18 SCR
* 2N890 .35A@100°C 300V; TO-18 10-13 | 2N2322 1.6A@85°C 25V; T0-39
* 2N891 .35A@100°C 400V; TO-18 10-13 | 2N2323 1.6A@85°C 50V; T0-39
* 2N948 26A@125°C 30V; TO-18 10-13 | 2N2323, SJ, SITX, SITXV | 1.6A@85°C 50V; T0-39
* 2N949 26A@125°C 60V; TO-18 10-13 | 2N2323A, SJ, SJTX, SITXV| 1.6A@85°C 50V; TO-39
* 2N950 .26A@125°C 100V; TO-18 10-13 | 2N2324, SJ, SITX, SJTXV | 1.6A@85°C 100V; TO-39
* 2N951 .26A@125°C 200V; TO-18 10-13 | 2N2324A, SJ, SJTX, SITXV| 1.6A@85°C 100V; TO-39
* 2N1595 1.0A@80°C 50V; T0-39 10-13 | 2N2325 1.6A@85°C 150V; T0-39
* 2N1596 1.0A@80°C 100V; TO-39 10-13 | 2N2325A 1.6A@85°C 150V; T0-39
* 2N1597 1.0A@80°C 200V; TO-39 10-13 | 2N2326, SJ, SITX, SJTXV | 1.6A@85°C 200V; T0-39
* 2N1598 1.0A@80°C 300V; T0-39 10-13 | 2N2326A, SJ, SJTX, SITXV| 1.6A@85°C 200V; TO-39
* 2N1599 1.0A@80°C 400V; T0-39 10-13 | 2N2327 1.6A@85°C 250V; TO-39
POWER TRANSISTOR 10-13 | 2N2327A 1.6A@85°C 250V; T0O-39
* 2N1647 NPN; 3.0A; 60V; TO-59 10-13 | 2N2328, SJ, SITX, SJTXV | 1.6A@85°C 300V; TO-39
* 2N1648 NPN; 3.0A; 80V; TO-59 10-13 | 2N2328A, SJ, SJTX, SJTXV| 1.6A@85°C 300V; TO-39
* 2N1649 NPN; 3.0A; 60V; TO-59 10-13 | 2N2329, SJ, SJTX, SITXV | 1.6A@85°C 400V; TO-39
* 2N1650 NPN; 3.0A; 80V; TO-59 * 2N2344 1.6A@55°C 25V; T0-39
* 2N1714 NPN; 0.75A; 60V; TO-5 * 2N2345 1.6A@55°C 50V; TO-39
* 2N1715 NPN; 0.75A; 100V; TO-5 * 2N2346 1.6A@55°C 100V; TO-39
* 2N1716 NPN; 0.75A; 60V; TO-5 * 2N2347 1.6A@55°C 150V; T0-39
* 2N1717 NPN; 0.75A; 100V; TO-5 * 2N2348 1.6A@55°C 200V; TO-39
* 2N1718 NPN; 0.75A; 60V; TO-5; POWER TRANSISTOR
Stud Mount * 2N2657 NPN; 5.0A; 60V; TO-5
* 2N1719 NPN; 0.75A; 100V; TO-5; * 2N2658 NPN; 5.0A; 80V; TO-5
Stud Mount SCR
* 2N1720 NPN; 0.75A; 60V; TO-5; * 2N2679 _35A@55°C 30V; TO-18
Stud Mount * 2N2680 .35A@55°C 60V; TO-18
* 2N1721 NPN; 0.75A; 100V; TO-5; * 2N2681 .35A@55°C 100V; TO-18
Stud Mount * 2N2682 .35A@55°C 200V; TO-18
SCR * 2N2683 28A@55°C 30V; TO-18
* 2N1869 1.25A@100°C 15V; TO-9 * 2N2684 .28A@55°C 60V; TO-18
10-5 | 2N1870A, J 1.25A@100°C 30V; TO-9 * 2N2685 28A@55°C 100V; TO-18
105 | 2N1871A, J 1.25A@100°C 60V; T0-9 * 2N2686 28A@55°C 200V; TO-18
10-5 | 2N1872A,J 1.25A@100°C 100V; TO-9 * 2N2687 28A@55°C 30V; T0-18
105 | 2N1873A 1.25A@100°C 150V; TO-9 * 2N2688 28A@55°C 60V; TO-18
10-5 | 2N1874A, J 1.25A@100°C 200V; TO-9 * 2N2689 28A@55°C 100V; TO-18
10-9 | 2N1875 1.25A@100°C 15V; T0-9 * 2N2690 28A@55°C 200V; TO-18
10-9 | 2N1876 1.25A@100°C 30V; TO-9 POWER TRANSISTOR
109 | 2N1877 1.25A@100°C 60V; TO-9 * 2N2828 NPN; 3A; 60V; TO-59
109 | 2N1878 1.25A@100°C 100V; T0-9 * 2N2829 NPN; 3A; 60V; TO-59
109 | 2N1879 1.25A@100°C 150V; T0-9 * 2N2858 NPN; 3A; 80V; TO-5
109 | 2N1880 1.25A@100°C 200V; T0-9 * 2N2859 NPN; 3A; 100V; TO-5
10-11 | 2n1881 1.0A@100°C 30V: T0-9 * 2N2877, 2N2878 NPN; 5A; 80V; TO-59
10-11 | 2N1882 1.0A@100°C 60V; T0-9 * | 2N2879 NPN; 5A; 100V; T0-59
) o L. 4-15 | 2N2880, J, JTX, JTXV NPN; 5A; 80V; T0-59
10-11 | 2N1883 1.0A@100°C 100V; TO-9 . IN2890. 2N2891 NPN: 5A. 80V TO.5
10-11 2N1884 1.0A@100°C 150V; TO-9 * 2N2892: 2N2893 NPN; 5A; 80\/; TO-59
10-11 | 2N1885 1.0A@100°C 200V; T0-9 * 2N2983 NPN:; 3A; 80V; TO-5
POWER TRANSISTOR * 2N2984 NPN; 3A; 120V; T0-5
* 2N1886 NPN; 3.0A; TO-59 * 2N2985 NPN; 3A; 80V; TO-5
* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 1-5 PRINTED IN US A




PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
POWER TRANSISTOR POWER TRANSISTOR
* | 2N2986 NPN; 3A; 120V; TO-5 * | 2n4000 NPN; 1.0A; 80V; TO-5
* | 2n2987 NPN; 1A; 80V; TO-5 * | 2N4001 NPN: 1.0A; 100V; TO-5
* | 2n2988 NPN; 1A' 100V; TO-5 * | 2N4070 NPN: 10.0A; 100V; TO-3
* | 2N2989 NPN: 1A; 80V; TO-5 * | 2n4075 NPN; 3.0A; 80V; TO-111
* | 2N2990 NPN: 1A; 100V; TO-5 + | 2N4076 NPN: 3.0A; 80V: TO-111
* | 2N2991 NPN: 1A: 80V; TO-5 Stud SCR
« | 2N2992 NPN; 1A; 100V; TO-5 Stud * | 2na108 180mA@25°C 50V; TO-18
* | 2N2993 NPN; 1A; 80V; TO-5 Stud * | 2N4109 180mA@25°C 100V; TO-18
* 2N2994, 2N2995 NPN; 1A; 100V; TO-5 Stud * 2N4110 180mA@25°C 200V; TO-18
SCR * | 2N4144 250mA@75°C 15V; TO-18
* | 2n3001 .25A@55°C 30V; TO-18 * | 2N4145 250mA@75°C 30V: TO-18
» | 2N3002 25A@55°C 60V: TO-18 * | 2N4146 250mA@75°C 60V: TO-18
* | 2N3003 25A@55°C 100V; TO-18 * | 2N4147 250mA@75°C 100V; TO-18
* | 2N3004 25A@55°C 200V: T0-18 x| 2N4148 250mA@75°C 150V: T0-18
* | 2N3005 .25A@55°C 30V; T0-18 * | 2N4149 250mA@75°C 200V; TO-18
* | 2N3006 .25A@55°C 60V- TO-18 POWER TRANSISTOR
* 2N3007 .25A@55°C 100V; T0-18 4.27 | 2N4150, J, JTX, JTXV NPN; 10.0A; 70V; TO-5
* | 2n3008 ‘255\@55°% 02000\;; T0-18 SCR
10-16 | 2N.027, J, JTX 500mA@100°C 30V; TO-18 . o DRy
10-16 | 2N3028, J. JTX 500mA®@100°C 60V: TO-18 L | Rgerz L. 25v: T0-39
10-16 | 2N3029, J, JTX 500mA@100°C 100V; TO-18 + | 5Nar1a 1 0A®EE°C 100v: T0.39
10-16 | 2N3030, J, JTX 5A@100°C 30V; TO-18 + | N2l L 0A@SE5°C 150V 10.39
10-16 | 2N3031, J, JTX ‘5A@100°C 60V: T0-18 « | ona21e 1 0A@83°C 200V. T0.39
10-16 | 2N3032, J, JTX 5A@100°C 100V; TO-18 « | 2naz17 L 0OA@85°C 250V T0.39
« | 2N3273 2.2A@85°C 100V: TO-39 + | Na21a 1.0A@83°C 300V. T0.39
* | 2N3274 2.2A@85°C 200V; TO-39 + | Snas1o 1 0A@85°C 400V: T0.39
* | 2N3275 2.2A@85°C 300V: T0-39 POWER TRANSISTO
« | 2n3276 2.2A@85°C 400V T0-39 + | ana237.2n4230 FOWER T SISTOR
X zgxlgk TR&NSISTOR « | 3Na300 NPN. 2.08
4-19 | 2N3418, J, JTX, JTXV i 3.0A; 60V TO-5 4-31 | 2N5038, J, JTX, JTXV NPN: 20.0A; 150V; TO-3
4-19 | 2N3419, J, JTX, JTXV NPN; 3.0A; 80V; T0-5 4-31 | 2N5039, J, JTX, JTXV NPN: 20.0A; 120V: TO-3
4.19 | 2N3420, J, JTX, JTXV NPN: 3.0A; 60V: TO-5 | NBOTA.INBOTS NPN. 3A: 200V T0-50
4-19 2N342l, J, JTX, JTXV NPN; 3‘0A; SOV; TO-5 * 2N5076-2N5077 NPN: 3A’ 250\/' T0'59
* 2N3445 NPN; 7‘5/\; 60V; TO-3 * 2N5334 - NPN: 3A, 60V: L|-0_39
* | 2N3446 NPN: 7.5A: 80V: TO-3 « | 5no338 NPN. 3A: 80V T0-39
: gngﬁg NP ;g:; gg‘é; $g;§ * | 2N5336.2N5337 NPN; 5A; 80V: T0-39
v | e IMSNEANS AR * | 2N5338-2N5339 NPN: 5A: 100V; TO-39
: 5.0A; 25V; TO- * | 2N5346.2N5347 NPN: 7A: 80V; T0-59
SCR * 2N5348-2N5349 NPN; 7A; 100V; TO-59
* | 2n3555 1.6A; 30V; T0-39 * | 2N5477-2N5478 NPN: 7A: 80V; T0-59
* | 2N3556 1.6A; 60V; T0-39 * | 2N5479.2N5480 NPN: 7A: 100V; T0-59
* | 2N3857 1.6A; 100V; T0-39 4.35 | 2N5552 NPN: 10A; 80V: T0-5
* | 2N3558 1.6A; 200V: T0-39 4-35 | 2N5552.4 NPN: 10A: 80V: TO-5 (Stud)
* | 2N3559 1.6A; 30V; T0-39 4.37 | 2N5658 NPN: 20A; 80V: TO-59
* 2N3560 1.6A; 60V; T0-39 4-37 | 2N5659 NPN; 20A; 80V; TO-111
* | 2N3561 1.6A; 100V; TO-39 4-39 | 2N5660, J, JTX, JTXV NPN: 3A; 200V: TO-66
* | 2N3562 1.6A; 200V; T0-39 4-39 | 2N5661, J, JTX, JTXV NPN: 3A: 300V: TO-66
POWER TRANSISTOR 4-39 | 2N5662, J, JTX, JTXV NPN: 3A: 200V: TO-5
« | 2n3744 NPN; 5.0A; 40V; TO-111 4-39 | 2N5663, J, JTX, JTXV NPN; 3A: 300V: TO-5
* | 2N3745 NPN: 5.0A; 60V: TO-111 4-44 | 2N5664, J, JTX, JTXV NPN: 5A: 200V: T0-66
* | 2N3746 NPN: 5.0A; 80V: TO-111 4-44 | 2N5665, J, JTX, JTXV NPN: 5A! 300V: TO-66
* | 2N3747 NPN; 5.0A; 40V: TO-111 4-44 | 2N5666, J, JTX, JTXV NPN: 5A: 200V: TO-5
* | 2N3748 NPN: 5.0A; 60V: TO-111 4-44 | 2N5667, J, JTX, JTXV NPN; 5A: 300V: TO-5
4-15 | 2N3749, J, JTX, JTXV NPN: 5.0A; 80V: TO-111 4-49 | 2N5671 NPN: 30A; 120V; TO-3
« | 2N3750 NPN: 5.0A; 40V: TO-111 4.49 | 2N5672 NPN; 30A; 150V; T0-3
* | 2N3751 NPN: 5.0A; 60V: TO-111 SCR
* | 2N3752 NPN; 5.0A; 80V; TO-111 10-22 | 2N5724 1.6A@85°C 60V; T0-39
« | 2n3850 NPN; 5.0A; 80V; T0-59 10-22 | 2N5725 1.6A@85°C 100V; T0-39
* | 2n3851 NPN; 5.0A; 80V; TO-59 10-22 | 2N5726 1.6A@85°C 200V: T0-39
* | 2N3852 NPN; 5.0A; 40V; T0-59 10-22 | 2N5727 1.6A@85°C 300V; T0-39
4*23 3“3332 J, JTX, JTXV “m; g'gﬁ; gg& {'8-??1 1022 | 2N5728 Lon@85°C 400V, T0-35
4-23 | 2N3997, J. JTX, JTXV NPN; 5.0A; 80V: TO-111 453 | 2ns838 ,';2;{! %}.2’;23?3_2”
4-23 | 2N3998, J JTX, JTXV NPN: 5.0A; 80V: TO-59 423 | snsas NPN: 3A. 300V. T0.3
4-23 | 2N3999, J, JTX, JTXV NPN; 5.0A; 80V: TO-59 » S SEOV
* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 1'6 PRINTED IN U.S A
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POWER TRANSISTOR POWER MOSFET
4-53 | 2N5840 NPN; 3A; 375V; TO-3 TRANSISTOR
* 2N6077 NPN: 7A: 300V: TO-66 4110 | 2N6758, J, JTX, JTXV 9A; 200V; 0.4Q; TO-3
I MR 4114 | SNE7B0 1. T, JTXV | oA 400v: 10 T03
PUT - L4 JTX,
o : 4118 | 2N6761 4A; 450V; 2.0Q; T0-3
1026 | 2oL oo G dov 1018 4118 | 2N6762, J, JTX, JTXV 4.5A; 500V; 1.50; T0-3
10-30 | 2N6137 300mW@25°C 40V; TO-18 4-122} 2N6763 31;\0;302’&2&?2&)

| aneoss ,5?,‘5?%‘};72525‘;3#3};2“ 4-122 | 2N6764, J, JTX, JTXV 38k 130&/‘;) &2853)0;

* . . .

LA NEN: oAy 275V, 10-66 4.126 | 2N6765 25A; 150V; 0.120Q;
4-57 | 2N6249 NPN; 10A; 300V; T0-3 4.126 | 2N6766, J, JTX, JTXV 200 200V, 00860
457 | 2N6250 NPN: 10A; 375V; T0-3 0.3 (Modified)

457 | 2N6251 NPN; 10A; 450V; TO-3 2130 2n6767 12A; 350V; 0403 T0-3
4-61 | 2N6306, J, JTX JTXV NPN: 8.0A; 500V; TO-3 4130 | SNeves. 5. STX. JTXV 14A. 200V. 0.3 T0.3
4-61 | 2N6307 NEN: 8.08; 600V: T0-3 4134 | 2N6769 11A: 450V: 0.5Q: TO-3
4-61 | 2N6308, J, JTX, JTXV N: 8.0A; 700V: T0-3 4.134 | 2N6770, J, JTX, JTXV 12A. 500V, 0402, T0.3

SCR_ 4.138| 2N6781 3.5A; 60V; 0.60; T0-39

v | 2nes32 2.0A@80°C 30V; TO-39 4.138| 2N6782 3.5A; 100V; 0.60; T0-39

¥ | 2nesss 2.0A@80°C 50V; T0-39 4-144 | 2N6783 2.25A; 150V; 1.50; T0-39

* 2N6334 2.0A@80°C 100V; TO-39 4144 2N6784 2.25A; 200V; 1.5Q; T0-39
* 2N6335 2.0A@80°C 200V; TO-39 4-150| 2N6785 1.25A; 350V; 3.60; TO-39

* 2N6336 2.0A@80°C 300V; T0-39 4.150| 2N6786 1.25A; 400V: 3.6Q; T0-39

* 2N6337 2.0A@80°C 400V; T0-39 4-156 | 2N6787 6.0A; 60V; 0.3Q; TO-39

POWER DARLINGTON 4.156| 2N6788 6.0A; 100V; 0.30; TO-39
4.65 | 2N6350, J, JTX, JTXV NPN; 10.0A; 80V; TO-33 4.162| 2N6789 3.5A; 150V; 0.80; TO-39
4.65 | 2N6351, J, JTX, JTXV NPN: 10.0A: 150V; T0-33 4.162| 2N6790 3.5A; 200V: 0.80; TO-39
4.65 | 2N6352, J, JTX, JTXV NPN; 10.0A; 80V; TO-66 4-168( 2N6791 2.0A: 350V: 1.80; TO-39
4-65 | 2N6353, J, JTX, JTXV NPN; 10.0A; 150V; T0-66 4.168| 2N6792 %22; 3(5)8¥ ; go ¥8 gg

4-174| 2N6793 5A; 450V; 3.0Q; TO-

470 | 2N6354 59&";‘1'3,32“1'!3&?183 4-174| 2N6794 1.5A: 500V; 3.0Q: T0-39
4-70 | 2N6496 NPN: 15.0A: 15ovf T70-3 4-180| 2N6795 8.0A; 60V; .180Q; TO-39
4.74 | 2N6510 NPN: 7.0A: 250V: TO-3 4-180| 2N6796 8.0A; 100V; .18Q; T0O-39
474 | 2N6511 NPN: 7.0A; 300V: TO-3 4-186| 2N6797 5.5A 150V; 0.4’ T0-39
4.74 | 2N6512 NPN; 7.0A: 350V: TO-3 4.186| 2N6798 5.5A; 200V; 0.40; TO-39
4.74 | 2N6513 NPN: 7.0A: 400V: TO-3 4-192| 2N6799 3.0A; 350V; 1.00; TO-39
4.74 | 2N6514 NPN; 7.0A; 350V: TO-3 4-192| 2N6800 3.0A; 400V: 1.00; TO-39
4.78 | 2N6542 NPN; 5A; 650V; TO-3 4-198| 2N6801 2.5A; 450V; 1.5Q; TO-39
4.78 | 2N6543 NPN; 5A; 850V; TO-3 4-198| 2N6802 2.5A; 500V; 1.5Q; TO-39
4.82 | 2N6544 NPN: 8.0A; 650V; TO-3 FULL WAVE BRIDGE
4.82 | 2N6545 NPN; 8.0A: 850V: TO-3 88 | 469-1,J, JTX 1 ph; 10A; 200V
4.86 | 2N6546, J, JTX, JTXV NPN; 15A; 650V; TO-3 ‘88 | 469-2, J, JTX 1 ph: 10A: 400V
4.86 | 2N6547, J, JTX, JTXV NPN: 15A; 850V: TO-3 88 | 4693 J, JTX 1 ph: 10A; 600V

* 2N6579 NPN; 10A; 350V; TO-3 810 | 483.1 JTX 3 ph: 25.0A; 200V
* 2N6580 NPN: 10A: 400V: TO-3 810 | 483-2, JTX 3 ph: 25.0A; 400V
* 2N6581 NPN; 10A: 450V: TO-3 810 | 483.3 JTX 3 ph; 25.0A: 600V
* 2N6582 NPN; 10A; 350V; T0O-3 812 | 6731 1 ph: 1.5A; 100V
* 2N6583 NPN: 10A; 400V: TO-3 812 | 6732 1 ph: 1.5A: 200V
* 2N6584 NPN: 10A: 450V: TO-3 812 | 6733 1 ph: 1.5A: 300V
4-90 | 2N6671 NPN: 8A; 450V; TO-3 812 | 6734 1 ph: 1.5A; 400V
4-90 | 2N6672 NPN: 8A: 550V: TO-3 812 | 6735 1 ph: 1.5A 500V
490 | 2N6673 NPN: 8A: 650V: TO-3 812 | 6736 1 ph; 1.5A: 600V
494 | 2N6674 NPN: 10A; 450V; TO-3 8.14 | 6737 1 ph: 0.6A: 1200V
4-94 | 2N6675 NPN: 10A; 650V: TO-3 814 | 67375 1 ph: 0.5A: 1800V
4.98 | 2N6676 NPN: 15A; 450V T0-3 814 | 673-8 1 ph: 0.4A: 2400V
4-102 | 2N6676, J, JTX, JTXV NPN; 15A; 450V; TO-3 814 | 67385 1 ph: 0.3A! 3000V
4.98 | 2N6677 NPN; 15A: 550V; TO-3 8-14 | 6739 1 ph: 0.2A' 3600V
4.98 | 2N6678 NPN: 15A; 650V: TO-3 8.14 | 673-10 1 ph: .18A: 4200V
4-102 | 2N6678, J, JTX, JTXV NPN; 15A; 650V TO-3 814 | 67311 1 ph; ,}SA; ggggv

814 | 673-12 1 ph: .16A: 5000V

RX’,ES.S”T%?{“ 812 | 6761 1 ph; 1.0A: 100V

4-106 | 2N6755 12A; 60V; 0.250; T0-3 8-12 | 676-2 1 ph; 1.0A; 200V
4-106 | 2N6756, J, JTX, JTXV 14A; 100V; 0.180; TO-3 8-12 | 676-3 1 ph: 1.OA; 300V
4-110 | 2N6757 8A:; 150V; 0.60Q; TO-3 8-12 | 676-4 1 ph; 1.0A; 400V

* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 1-7 PRINTED IN US A
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FULL WAVE BRIDGE DOUBLER OR
8-12 | 676-5 1 ph; 1.0A; 500V CENTER-TAP
8-12 | 676-6 1 ph; 1.0A; 600V 8-23 | 689-1 15A; 100V
8-14 | 676-12 1 ph; 0.4A; 1200V 8-23 | 689-2 15A; 200V
8-14 | 676-18 1 ph; .35A; 1800V 8-23 | 689-3 15A; 300V
8-14 | 676-24 1 ph; .325A; 2400V 8-23 | 689-4 15A; 400V
8-14 | 676-30 1 ph; .25A; 3000V 8-23 | 689-5 15A; 500V
8-14 | 676-36 1 ph; .175A; 3600V 8-23 | 689-6 15A; 600V
8-14 | 676-42 1 ph; .15A; 4200V FULL WAVE BRIDGE
8-14 | 676-48 1 ph; .135A; 4800V 817 | 695-1 3 ph; 15A; 100V
8-14 | 676-50 1 ph; .125A; 5000V 817 | 695-2 3 ph; 15A; 200V
8-17 | 678-1 3 ph; 25A; 100V 817 | 695-3 3 ph; 15A; 300V
8-17 | 678-2 3 ph; 25A; 200V 817 | 695-4 3 ph; 15A; 400V
8-17 678-3 3 ph; 25A; 300V 817 695-5 3 ph: 15A; 500V
8-17 678-4 3 ph; 25A; 400V 817 695-6 3 ph; 15A; 600V
8-17 678-5 3 ph; 25A; 500V 8-17 696-1 3 ph; 15A; 100V
8-17 678-6 3 ph; 25A; 600V 817 696-2 3 ph; 15A; 200V
8-20 679-1 1 ph; 25A; 100V 8-17 696-3 3 ph; 15A; 300V
820 | 679-2 1 ph; 25A; 200V 817 | 696-4 3 ph; 15A; 400V
pn;
8-20 | 679-3 1 ph; 25A; 300V 8-17 | 696-5 3 ph; 15A; 500V
8-20 | 679-4 1 ph; 25A; 400V 8-17 | 696-6 3 ph; 15A; 600V
8-20 | 679-5 1 ph; 25A; 500V 8-25 | 697-1 1 ph; 2.5A; 100V
820 | 679-6 1 ph; 25A; 600V 825 | 697-2 1 ph; 2.5A; 200V
8-20 | 680-1 1 ph; 10A; 100V 825 | 697-3 1 ph; 2.5A; 300V
8-20 | 680-2 1 ph; 10A; 200V 825 | 697-4 1 ph; 2.5A; 400V
8-20 | 680-3 1 ph; 10A; 300V 8-25 | 697-5 1 ph; 2.5A; 500V
8-20 | 680-4 1 ph; 10A; 400V 825 | 697-6 1 ph; 2.5A; 600V
8-20 | 680-5 1 ph; 10A; 500V 8-25 | 698-1 1 ph; 2.25A; 100V
8-20 | 680-6 ::83;22% 63?: 825 | 698-2 Loh; 2.258; 288V
8-25 | 698-3 ph; 2.25A; 300V
CENTER-TAP 8-25 | 698-4 1 ph; 2.25A; 400V
8-23 | 681-1 15A; 100V 8-25 | 698-5 1 ph; 2.25A; 500V
8-23 | 681-2 15A; 200V 8-25 | 698-6 1 ph; 2.25A; 600V
8-23 | 681-3 15A; 300V 8-27 | 700-1 3 ph; 2.5A; 100V
8-23 | 681-4 15A; 400V 8-27 | 700-2 3 ph; 2.5A; 200V
8-23 | 681-5 15A; 500V 8-27 | 700-3 3 ph; 2.5A; 300V
8-23 | 681-6 15A; 600V g%; ;ggg g D:? g gﬁy gggx
FULL WA - - ph;
817 | 682-1 3ph; 20A;V1E00Et/mpGE 8-27 | 700-6 3 ph; 2.5A; 600V
8-17 | 682-2 3 ph; 20A; 200V 8-27 1 701-1 3 ph; 2.25A; 100V
8-17 | 682-3 3 ph; 20A; 300V 8-27 | 701-2 3 ph; 2.25A; 200V
8-17 | 682-4 3 ph; 20A; 400V 8-27 | 701-3 3 ph; 2.25A; 300V
8-17 | 682-5 3 ph; 20A; 500V 8-27 | 701-4 3 ph; 2.25A; 400V
8-17 | 682-6 3 ph; 20A; 600V 8-27 | 701-5 3 ph; 2.25A; 500V
8-20 | 683-1 1 ph; 20A; 100V 8-27 | 701-6 3 ph; 2.25A; 600V
8-20 | 683-2 . ! 8-29 | 800-1 3 ph; 40A; 50V
1 ph; 20A: 200V
820 | 683-3 1 ph; 20A; 300V 8-29 | 800-2 3 ph; 40A; 100V
8-20 | 683-4 1 ph; 20A; 400V 8-29 | 800-3 3 phz 4OA3 125V
8-20 | 683-5 1 ph; 20A; 500V 8-29 | 800-4 3 ph; 40A; 150V
8-20 | 683-6 1 ph; 20A; 600V 8-29 | 801-1 3 ph; 20A; 50V
8.20 | 684.1 1 ph: 10A; 100V 8-29 | 801-2 3 ph; 20A; 100V
8-20 | 684-2 1 ph; 10A; 200V 8-29 | 801-3 3 ph: IZOA1 125V
8-20 | 6843 1 ph; 10A; 300V 8-29 | 801-4 3 ph; 20A; 150V
820 | 6844 oA 8-32 | 8021 1 ph; 35A; 50V
1 ph; 10A; 400V
8-20 |684-5 1 ph; 10A; 500V 8-32 | 802-2 1 ph; 35A; 100V
820 | 6846 1 ph: 10A. 800V 832 | 802-3 1 ph: 35A; 125V
REClTlFlE,R M 8-32 | 802-4 1 ph; 35A; 150V
ODULE ) . !
7-13 | 688-10 10KV 8-32 | 803-1 1 ph; 20A; 50V
7-13 | 688-12 12KV 8-32 | 803-2 1 ph; 20A; 100V
8-32 | 803-3 1 ph; 20A; 125V
7-13 | 688-15 15kV . |
8-32 | 803-4 1 ph; 20A; 150V
7-13 | 688-18 18kv
7-13 | 688-20 20kV DOUBLER OR
i bt 2ok 835 | 804-1 S oy AT
. 8-35 | 804-2 20A: 100V
* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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DOUBLER OR DIODE
CENTER-TAP * | BAWT6 300mA; 75V; DO-35
8-35 | 804-3 20A; 125V * | BAXI2 400mA; 90V; DO-35
8-35 | 804-4 20A; 150V * | BAXI3 75mA; 50V; DO-35
SCR * | BAXI6 200mA; 150V; DO-35
10-34 | AA100 0.5A@100°C 60V; TO-18 BAX17 200mA; 200V; DO-35
10-34 | AA101 0.5A@100°C 100V; TO-18 .| Beamxal 350mA; 90V; DO-35
10-34 | AA102 0.5A@100°C 200V; TO-18 BAX8A 75mA; 50V: DO-35
. ; * | BAX92 75mA; 50V; DO-35
10-34 | AA103 0.5A@100°C 300V; T0-18 . ; 50V ©
10-34 | AA104 0.5A@100°C 400V; TO-18 . | BAVS8 250mA; 60V; DO-35
10-34 | AA107 0.5A@100°C 60V; TO-18 . BAY19 250mA; 120V; DO-35
10-34 | AA108 0.5A@100°C 100V; TO-18 » | BAY20 250mA; 180V; DO-35
10-34 | AA109 0.5A@100°C 200V; T0-18 » | BAval 250m, i 350V; D0-35
10-34 | AAL10 0.5A@100°C 300V; TO-18 » | BAYal 15V D032
10-34 | AALLL 0.5A@100°C 400V: T0-18 » | BAY36 100ma; 30V DO-35
10-34 | AA114 0.5A@100°C 60V; TO-18 : BAY4l 22 m:g 40V; DO-35
10-34 | AA115 0.5A@100°C 100V; TO-18 . | BAvaz 225mA; 60V; DO-35
10-34 | AAll6 0.5A@100°C 200V; TO-18 .| BAvas 225mA; 80V, DO-35
10-34 | AALL7 0.5A@100°C 300V; T0-18 v | BAva4 250mA; 50V; DO-35
10-34 | AA118 0.5A@100°C 400V; TO-18 + | BAY45 250mA; 150V; DO-35
10-37 | AD100 1.6A@85°C 60V; T0-39 . | BAY46 250mA; 300V; DO-35
10-37 | ADI01 1.6A@85°C 100V; T0-39 » | BAY6O 115mA; 25V D035
10-37 | AD102 1.6A@85°C 200V; T0-39 .| BAYTl 75mA; 70V; DO-35
10-37 | AD103 1.6A@85°C 300V; T0-39 . BAY72 225mA; 125V; DO-35
10-37 | AD104 1.6A@85°C 400V; TO-39 v | BAYZ3 225mA; 125V; DO-35
10-37 | AD107 1.6A@85°C 60V; TO-39 BAY80 250mA; 150V; DO-35
10-37 | AD108 1.6A@85°C 100V; T0-39 POWER TRANSISTOR
10-37 | AD109 1.6A@85°C 200V; T0-39 * | BDYS5 NPN; 15A; 60V; TO-3
10-37 | AD110 1.6A@85°C 300V; TO-39 * | BDYS6 NPN; 15A; 120V; TO-3
10-37 | AD111 1.6A@85°C 400V; TO-39 * | BDY57 NPN; 25A; 80V; TO-3
10-37 | AD114 1.6A@85°C 60V T0-39 * | BDYS8 NPN; 25A; 125V; TO-3
10-37 | AD115 1.6A@85°C 100V; T0-39 * | BDY90 NPN; 15A; 100V; TO-3
10-37 | AD116 1.6A@85°C 200V; T0-39 * | BDY90A NPN; 15A; 100V; TO-3
10-37 | AD117 1.6A@85°C 300V; T0-39 * | BDY9L NPN; 15A; 80V; T0-3
10-37 | AD118 1.6A@85°C 400V; TO-39 . gg\’% NPN; 154 60V, T%s3
DIODE ; 30A; ; TO-
L | e 200ma; 100, D03 .| Busit NFN. A 400V: 103
* | BAL30 75mA; 35V; DO-35 .| eost NPN: B 400V: T0.3
;35V; NPN: 8A; 400V; TO-
SCR . A 450V,
| BA1SO 0.5A@100°C 30V; T0-18 M e AN
* | BAl5L 0.5A@100°C 60V; TO-18 x ! 1BA. 450V
: G e0v: T BUS13A NPN; 15A; 450V; TO-3
* | BAl52 0.5A@100°C 100V; T0-18 « | Busia NPN: 30A. 400V TO-3
« | BA15S ?(!gr?lf 150V; DO-35 .| Busia M W R AR
5 ; DO- U N; 2A; V; TO-220
* BA166 50mA; 20V; DO-35 * BUT10A NPN; 2A; 450V; T0-220
| g D e AP Sk d0y 1020
; 10V; DO- * T11A ; 5A; ; TO-
* BAl8l 50mA; 20V; DO-35 * Bgvza EE’»‘.- 30A; 32\s/v~ '?02-.‘2’,0
* BA209 225mA; 100V; DO-35 * BUV24 NPN: 20A: 400V: TO-3
| egs maiirs || g
; 10V; DO- * : 10A; - TO-
* | BA221 200mA; 30V; DO-35 + | Bowas NPN; 104 400v: T0.3
* | BA317 100mA; 30V; DO-35 * | BUW26 NPN: 10A; 450V; TO-3
* BAV10 300mA; 60V; DO-35 * BUW34 NPN; 10A: 400V: TO-3
* BAV18 250mA; GOV; DO-35 * BUW35 NPN; 10A; 400\/; TO-3
* | BAVI9 250mA; 120V; DO-35 x W36 PN: 10A. 450V- TO.
* | BAV20 250mA: 180V; DO-35 * gngz NP, 15?5 433\/1 Tg-g
* BAV21 250mA; 250V; DO-35 * BUW44 NPN; 15A; 400\/1 70-3
* BAW24 600mA; 50V; DO-35 * BUW45 NPN; 15A; 400\/: TO-3
* BAW25 600mA; 50V; DO-35 * BUW46 NPN; 15A; 450V: TO-3
* BAW26 600mA; 75V; DO-35 * BUWSS NPN; 6A; 375V; T0-220
: BAW27 600mA; 75V; DO-35 * BUWSSA NPN; 6A; 400V; T0-220
BAW62 100mA; 75V; DO-35 * BUX11 NPN; 20A; 200V; TO-3
* BAW75 300mA; 35V; DO-35 * BUX12 NPN; 20A; 250V; TO-3
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PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
POWER TRANSISTOR RECTIFIER
D | et || (mew | s
* BUX14 NPN; H ; 1O- - 0A;
* BUX23 NPN; 30A; 325V; TO-3 * BYW27-200 2.0A; 200V
» | BUX24 NPN: 20A: 400V: TO-3 « | BYwW29-50 7.0A: 50V; TO-220AC
* BUX39 NPN; 30A; 90V; TO-3 * BYW29-100 7.0A; 100V; TO-220AC
* BUX40 NPN; 20A; 125V; TO-3 : BYW29-150 7.0A; 150V; TO-220AC
* BUX41 NPN; 15A; 200V; TO-3 . BYW29-200 7.0A; 200V; TO-220AC
* BUX42 NPN; 12A; 250V, TO-3 . gmg}?go ggﬁ, ':1333';/08644
* . . . . - ; ’ -
* gﬁiﬁ Rﬁﬂ 332?2;333?”75933 * | BYW31-150 25A; 150V; DO-4
* BUX46 NPN; 3.5A; 400V; TO-3 * BYW51-50 16A; 50V; TO-220AB
* BUX47 NPN; 9A; 400V; TO-3 * BYW51-100 16A; 100V; TO-220AB
* BUX47A NPN; 9A; 450V; TO-3 * BYW51-150 16A; 150V; TO-220AB
* BUX48 NPN; 15A; 400V; TO-3 * BYW51-200 16A; 200V; TO-220AB
* BUX48A NPN; 15A; 450V; TO-3 * BYW77-50 30A; 50vV; DO-4
* BUX80 NPN; 10A; 400V; TO-3 : BYW77-100 3OAE 100V; DO-4
* BUX81 NPN; 10A; 450V; TO-3 : BYW77-150 30A; 150V; DO-4
* BUX82 NPN; 6A; 400V; TO-3 BYW77-200 30A; 200V; DO-4
* BUX83 NPN; 6A; 450V; TO-3 : BYW78-50 50A; 50V; DO-5
* BUX84 NPN; 2A; 400V; TO-220 . gm;gigg ggﬁy iggx, ng
* . . . . . . ’ .
* Eﬂgg N?ﬁiz gﬁ{ ggg&, 1050 « | BYw78-200 50A; 200V: DO-5
* BUX97A NPN; 6A; 400V; TO-3 * BYW80-50 7.0A; 50V; TO-220AC
* BUX97B NPN; 6A; 450V; TO-3 * BYW80-100 7.0A; 100V; TO-220AC
* BUX98 NPN; 30A; 400V, * BYW80-150 7.0A; 150V; TO-220AC
T0-3 (Modified) * BYW80-200 7.0A; 200V; TO-220AC
* BUX98A NPN; 30A; 450V, * BYW81-50 25A; 50V, DO-4
T0-3 (Modified) * BYW81-100 25A; 100V; DO-4
* BUY69A NPN; 10A; 400V; TO-3 : BYW81-150 25AE 150VE DO-4
* BUY69B NPN; 10A; 325V; TO-3 M BYW81-200 25A: 200Y, DO-4
* BUY69C NPN; 10A; 200V; TO-3 . gmggig‘é ?lgﬁl ?%VDSOSS
DIODE B ’ -4
* BY401 500mA; 50V: DO-7 * BYW93-150u 70A: 150V: DO-5
« | Byao2 500mA. 100V: DO-7 * | BYW93-200u 70A; 200V; DO-5
i ! * BYW99-50 30A; 50v; TO-3
* | BY403 500mA; 200V; DO-7 1 50V; 1
* . . * BYWS99-100 30A; 100V; TO-3
Br4od 300mA; 400V DO-7 * | BYW99-150 30A; 150V; T0-3
SCHOTTKY RECTIFIER ZENERS
* BYS60-45 60A; 45V; DO-5 . .
* . | BZV16C6V8 7%; 3W
BYS75-20 75A; 20V; DO-5 % 4
* . ' NO. BZV16C7V8 7%; 3W
BYS75-30 75A; 30V; DO-5 . BZV1608V2 7% 3W
« | BYS75.45 75A; 45V; DO-5 ;
. ! * BZV16C9V1 7%; 3W
* . . n y
BYV19-35 12A; 35V; TO-220AC . BZV16010 7% 3W
* . . . i
BYV19-40 12A; 40V; TO-220AC « B '
* BYV19-45 12A; 45V; TO-220AC ZV16C11 7%; 3W
N . * BZV16C12 7%; 3W
* . . " ;
BYV23-35u 75A; 35V; DO-5 " BZV16G13 2% 3W
* BYV23-45u 75A; 45V; DO-5 . BZV16G15 7%j 3w
RECTIFIER + | Bzviecie 7%; 3W
* BYV27-50 2.5A; 50V * BZV16C18 7%: 3W
* BYV27-100 2.5A; 100V * BZV16C20 7%; 3W
* BYV27-150 2.5A; 150V * BZV16C22 7%; 3W
* BYV28-50 3.5A; 50V * BZV16C24 7%: 3W
* BYV28-100 3.5A; 100V * BZV16C27 7%'; 3W
* BYV28-150 3.5A; 150V % BZV16C30 7%: 3W
* BYV28-200 3.5A; 200V * BZV16C33 7%; 3W
SCHOTTKY RECTIFIER * BZV16C36 7%; 3W
* BYV33-35 16A; 35V; TO-220AB * BZV16C39 7%; 3W
* BYV33-40 16A; 40V; TO-220AB * BZV16C43 7%; 3W
* BYV33-45 16A; 45V; TO-220AB * BZV16C47 7%; 3W
RECTIFIER * BZV16C51 7%; 3W
* BYV79-50 16A; 50V; TO-220AC * BZV16C56 7%; 3W
* BYV79-100 16A; 100V; TO-220AC * BZV16C62 7%; 3W
* BYV79-150 16A; 150V; TO-220AC * BZV16C68 7%; 3W
* BYV79-200 16A; 200V; TO-220AC * BZV16C75 7%; 3W
* BYW27-50 2.0A; 50V * BZV16C82 7%; 3W

* Contact Unitrode
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SCR HIGH VOLTAGE
* CB200 0.5A@100°C 30V; TO-18 RECTIFIER
* CB201 0.5A@100°C 60V; TO-18 7-23 | HVH5000 5.0kV
* CB202 0.5A@100°C 100V; TO-18 7-23 | HVH7500 7.5kV
* CB203 0.5A@100°C 200V; T0-18 7-23 | HVH10000 10kV
* CD200 1.6A@85°C 30V; T0-39 7-23 | HVH12500 12.5kV
* €D201 1.6A@85°C 60V; TO-39 7-23 | HVH15000 15kV
* CD202 1.6A@85°C 100V; TO-39 7-23 | HVH20000 20kV
* CD203 1.6A@85°C 200V; TO-39 7-23 | HVH25000 25kV
10-40 | GA100 400mA@100°C 30V; TO-18 7-25 | HVHF5000 5.0kV
10-40 | GA101 400mA@100°C 60V; TO-18 7-25 | HVHF7500 7.5kV
10-40 | GA102 400mA@100°C 80V; T0-18 7-25 | HVHF10000 10kV
10-44 | GA200-GA200A 60V; TO-18 7-25 | HVHF12500 12.5kV
10-44 | GA201-GA201A 100V; TO-18 7-25 | HVHF15000 15kV
10-44 | GA300-GA300A 60V; T0-18 7-25 | HVHF20000 20kV
10-44 | GA301-GA301A 100V; TO-18 7-25 | HVHF25000 25kV
10-44 | GB200-GB200A 60V; TO-59 7-27 | HVHJ15K 15kV
10-44 | GB201-GB201A 100V; T0-59 7-27 | HVHJ20K 20kV
10-47 | GB300-GB300A 60V; T0-59 7-27 | HVHJ22.5K 22.5kV
10-47 | GB301-GB301A 100V; T0-59 ;g nmﬁgﬁ 25kV
- 30kV
:'E%:.'l‘r'&'ﬁ““ 7-27 | HVHJ35K 35kV
7.15 | HA10 10KV 7-27 | HVHJ37.5K 37.5kV
715 | HAl5 15KV 7-27 | HVHJ40K 40kV
715 | HA20 20KV 7-27 | HVHJ45K 45kV
715 | HA2s 25KV 7-29 | HVHS2500 2.5kV
718 | HA30 30KV 7-29 | HVHS5000 5.0kY
715 | HA20 20KV 7-29 | HVHS7500 7.5kV
715 | HAs0 50KV 7-29 | HVHS10000 10kV
715 | HA7s 75KV 7-29 | HVHS12500 12.5kV
715 | HAL00 10KV 7-29 | HVHS15000 15kV
717 | Hs10 LOKV 7-29 | HVHS17500 17.5kV
717 | Hsis L5kv 7-29 | HVHS20000 20kV
717 | Hs20 20KV 7-31 | HVJX15K 15kV
717 | Hs25 25KV 7-31 | HVJX20K 20kV
717 | Hs30 30KV 7-31 | HVJX22.5K 22.5kV
717 | Hsao0 20KV 7-31 | HVJX25K 25kV
717 | Hsso 5.0kV 7-31 | HVJX30K 30kV
717 | Hs75 75KV 7-31 | HVJX35K 35kV
717 | Hs100 10KV 7-31 | HVJX37.5K 37.5kV
7-31 | HVJX40K 40kV
7-17 | HVEILO (1N3643) 1.0kV 73
-31 | HVJX45K 45kV
7-17 | HVE15 (1N3644) 1.5kV 715 | rvxao v
7-17 | HVE20 (1N3645) 2.0kV 718 | Avkis L.OK
7-17 | HVE25 (1N3646) 2.5kV 7 | e L.5kv
7-17 | HVE30 (1N3647) 3.0kV 210 | vkes 2.0kv
7-17 | HVE40 (1IN5181) 4.0kV 718 | Avkao 2.5kv
7-17 | HVES0 (1IN5182) 5.0kV L RtV 3.0kv
7-17 | HVE75 (IN5183) 7.5kV 712 | ivkeo 4.0kv
7-17 | HVEIOO (IN5184) 10kV 7 | ivos 5.0kv
7-19 | HVF2500 2.5kV 710 | R 7.5kV
7-19 | HVF5000 5.0kV - 100 10kV
7-19 | HVF7500 7.5kV SCR
7.19 | HvF10000 10kV 10-50 | ID100 0.5A@100°C 30V; T0-18
7-19 | HVF12500 12.5kV 10-50 | ID101 0.5A@100°C 60V; TO-18
7-19 | HVF15000 15kV 10-50 | ID102 0.5A@100°C 100V; TO-18
7-19 | HVF20000 20kV 10-50 | ID103 0.5A@100°C 150V; TO-18
7-19 | HVF25000 25KV 10-50 | ID104 0.5A@100°C 200V; TO-18
7-21 HVFS2500 2.5kV 10-50 D105 0.5A@100°C 300V; TO-18
7-21 | HVFS5000 5.0kV 10-50 | ID106 0.5A@100°C 400V; TO-18
7-21 | HVFS7500 7.5kV 10-53 | ID200 1.6A@70°C 50V; TO-39
7-21 | HVFS10000 10kV 10-53 | ID201 1.6A@70°C 100V; TO-39
7-21 | HVFS12500 12.5kV 10-53 | 1D202 1.6A@70°C 150V; TO-39
7-21 | HVFS15000 15kV 10-53 | 1D203 1.6A@70°C 200V; TO-39
7-21 | HVFS17500 17.5kV 10-53 | ID300 1.6A@70°C 300V; TO-39
7-21 | HVFS20000 20kV 10-53 | iD301 1.6A@70°C 400V; TO-39
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HIGH VOLTAGE ;o’xvggul-{\égmos
RECTIFIER
7-33 | Kx15 15KV 5.12 | PIC646 15.0A; 80V (Pos.); TO-3
7-33 | KX20 2.0kV 512 | PIC647 15.0A; 100V (Pos.); TO-3
7-33 | KX25 25KV 512 | PIC655 15.0A; 60V (Neg.); TO-3
7-33 | KX30 3.0kV 512 | PIC656 15.0A; 80V (Neg.); TO-3
7-33 | KX40 4.0kV 512 | PIC657 15.0A; 100V (Neg.); TO-3
7-33 | KX50 5.0kV 5.16 | PIC660 10.0A; 60V (Pos.): T0-66
7-33 | KX60 6.0kV 516 | PIC661 10.0A: 80V (Pos.); TO-66
7-33 | KX80 8.0kV 5.16 | PIC662 10.0A: 100V (Pos.); TO-66
7-33 | KX100 10kV 5.16 | PIC670 10.0A: 60V (Neg.); TO-66
7-33 | KXS15 1.5KkV 516 | PIC671 10.0A: 80V (Neg.): T0-66
7-33 | KXS20 2.0kV 5.16 | PIC672 10.0A} 100V (Neg.); TO-66
7-33 | KXS25 2.5kV 5.20 | PIC730 30.0A: 30V (Pos.); TO-3
7-33 | KXS30 3.0kV 5.20 | PIC740 30.0A: 30V (Pos.): TO-3
7-33 | KXS40 4.0kV 5.24 | PIC800 8A; 350V (Pos.); T0-66
7-33 | KXS50 5.0kV 5.24 | PIC8O1 8A: 400V (Pos.): T0-66
7-33 | KXS60 6.0kV 5.24 | PIC810 8A; 350V (Neg)); TO-66
7-33 | KXS80 8.0kV 5.24 | PIC811 8A; 400V (Neg.); T0-66
7-33 | KXS100 10kV 5.28 | PIC900B 5.0A; 60V, 18 Pin Dip
e e || 32| 2 Soy sl erny,
CIRCUITS - .0A; \
37 | L292 2A; 35V, H-Bridge; SCHOTTKY RECTIFIER
Power SIP 6-46 | SD51 60A; 45V; DO-5 :
3-14 | L293 1A; 35V; 4 Channel 6-48 | SD241 60A; 45V; TO-3
Push-Pull Driver; RECTIFIER
“Batwing” Plastic Dip 6-50 | SES5001 2.0A; 50V
3-14 | L293E 1A; 35V; 4 Channel 6-50 | SES5002 2.0A: 100V
Push-Pull Driver; 6-50 | SES5003 2.0A; 150V
: “Batwing” Plastic Dip 6-52 | SES5301 5.0A; 50V
3-21 | 1295 2.5A; 45V; Dual PWM 652 | SES5302 5.0A: 100V
Power st " 62 | e 5.0 Bov T0.220AC
ower 6-54 | SES5401 0A: 50V; TO-
POWER TRANSISTOR 6-54 | SES5402 8.0A: 100V; TO-220AC
* MJE13004 NPN; 4A; 300V; TO-220AB 6-54 | SES5403 8.0A; 150V; TO-220AC
* MJE13005 NPN; 4A; 400V; TO-220AB 6-54 | SES5404 8.0A; 200V; TO-220AC
* | MJE13006 NPN; 8A; 300V; TO-220AB 6-56 | SES5501 16.0A; 50V; TO-220AC
* MJE13007 NPN: 8A: 400V: T0-220AB 6-56 | SES5502 16.0A; 100V; TO-220AC
* MJE13008 NPN; 12A; 300V; TO-220AB 6-56 | SES5503 16.0A; 150V; T0-220AC
* MJE13009 NPN: 12A: 400V; TO-220AB 6-56 | SES5504 16.0A: 200V; TO-220AC
SCHOTTKY RECTIFIER R TER TP
* . . . -
PHSS1 %%%#,5,:\:’520 3 6-59 | SES5401C 16A; 50V; TO-220AB
. PHS1001 LOA: 50V 6-59 | SES5402C 16A; 100V; TO-220AB
oA 6-59 | SES5403C 16A; 150V; TO-220AB
» | PHsto02 1.0A; 100v 659 | SES5404C 16A; 200V TO-220AB
, | pHS1003 LOA; 150v 6-61 | SES5601C 25A; 50V; T0-3
L | PHS2401 16A; 50v; TO-220AB 6-61 | SESB602C 25A 100V; TO-3
| PHS2402 16A; 100V, TO-220AB 6-61 | SES5603C 25A; 150V T0-3
* | PHS2403 16A; 150V; T0-220AB REGTIFIER
* | PHS2404 16A; 200V: T0-220AB
6-63 | SES5701 20A; 50V; DO-4
POWER HYBRIDS 6-63 | SES5702 20A; 100V; DO-4
& MODULES 6-63 | SES5703 20A; 150V: DO-4
54 | PIC600 5.0A; 60V (Pos.); TO-66 ees | Seesaor 0A. 50V: DO'S
5.4 | PIC601 5.0A; 80V (Pos.); TO-66 oes | Seszsoz S0 100V: DO5
54 | PIC602 5.0A; 100V (Pos.); TO-66 ces | Srsas0s 0 150V. DOS
5.4 | PIC610° 5.0A; 60V (Neg.); TO-66 oL
54 | PIC611 5.0A; 80V (Neg.) TO-66 FULL WAVE BRIDGE
oA &) | 8.42 | spA25,J 1 ph; 25A; 100V
5.4 | pic612 5.0A; 100V (Neg.); TO-66 . > 1 oh: 254; 200¥
5.8 | PIC625 15.0A; 60V (Pos.); T0-66 8-42 | SPB25, ph; 25A;
' ; 8-42 | SPC25, J 1 ph; 25A: 400V
58 | PIC626 15.0A; 80V (Pos.); T0-66 Pl AT 1 ph: 250 00y
58 | PIC627 15.0A: 100V (Pos.); TO-66 8- : ph; 25A;
5.8 | PIC635 15.0A; 60V (Neg.); TO-66 HIGH VOLTAGE
5.8 | PIC636 15.0A; 80V (Neg.): TO-66 RECTIFIER
58 | PIC637 15.0A; 100V (Neg.); T0-66 7-35 | SX10 1.0kV
5.12 | PIC645 15.0A: 60V (Pos.); T0-3 7-35 | SX15 1.5kV
* Contact Unitrode
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RECTIFIER 4-204] U2T101 NPN; 10.0A; 80V; TO-33
7-35 | Sx20 2.0kV 4-204 | U2T105 NPN; 10.0A; 150V; TO-33
7-35 | SX25 2.5kV 4-204| U2T201 NPN; 10.0A; 80V; TO-66
7-35 | SX30 3.0kV 4-204 | U2T205 NPN; 10.0A; 150V; TO-66
7-35 | SX40 4.0kV 4-206| U2T301 NPN; 5.0A; 60V; TO-33
7-35 | SX50 5.0kV 4-206| U2T305 NPN; 5.0A; 150V; T0O-33
7-35 | SX60 6.0kV 4-206| U2T401 NPN; 5.0A; 60V, TO-66
7-35 | SX80 8.0kV 4-206 | U2T405 NPN; 5.0A; 150V; TO-66
7-35 | SX100 10kV 4-208 | U2TA506 NPN; 3.0A; 60V; TO-92
7-35 | SXS10 1.0kV 4-208 | U2TA508 NPN; 3.0A; 80V; T0-92
7-35 | SXS15 1.5kV 4-208| U2TA510 NPN; 3.0A; 100V; TO-92
7-35 | SXS20 2.0kV 4-210 | U2TA606 NPN; 3.0A; 60V; TO-92
7-35 | SXS25 2.5kV 4-210| U2TA608 NPN; 3.0A; 80V; T0-92
7-35 | SXS30 3.0kV 4-210| U2TA610 NPN; 3.0A; 100V; T0-92
7-35 | SXs40 4.0kvV LINEAR INTEGRATED
7-35 | SXS50 5.0kV CIRCUITS
7-35 | SXS60 6.0kv 3-25 | UC117K 1.5A; TO-3; Pos Adi. Reg.
7-35 | SXS80 8.0kv * UC120-05K 1.0A; -5V; TO-3;
7-35 | SXS100 10kV Precision Fixed Reg.
DIODE * UC120-12K 1.0A; -12V; T0-3;
* TD018 100mA; 50V; DO-35 Precision Fixed Reg.
* TD041 100mA; 150V; DO-35 * UC120-15K 1.0A; -15V; TO-3;
* TD068 100mA; 50V; DO-35 Precision Fixed Reg.
* TD117 30mA; 30V; DO-35 3-29 | UC137K 1.5A; TO-3; Neg. Adj. Reg.
* TD129 100mA; 50V; DO-35 * UC140-05K 1.0A; +5V; TO-3;
* TD153 250maA,; 50V; DO-35 Precision Fixed Reg.
* TD176 150mA; 200V; DO-35 * UC140-12K 1.0A; +12V; T0-3;
* TD190 250mA; 300V; DO-35 Precision Fixed Reg.
* TD190C 400mA; 450V; DO-7 * UC140-15K 1.0A; +15V; TO-3;
* TD300 15mA; 15V; DO-35 Precision Fixed Reg.
* TD377 50mA; 10V; DO-35 3-32 | UC150K 3.0A; TO-3; Pos. Adj. Reg.
* TD413G 180mA; 10V; DO-35 3-25 | UC217K 1.5A; TO-3; Pos. Ad). Reg.
* TD414 50maA; 250V; DO-35 3-29 | UC237K 1.5A; T0-3; Neg. Adj. Reg.
* TD473 110mA; 20V; DO-35 3-32 | UC250K 3.0A; TO-3; Pos. Adj. Reg.
* TD474 110mA; 20V; DO-35 3-25 | UC317K 1.5A; TO-3; Pos. Adj. Reg.
* TD475 50mA; 20V; DO-35 3-25 | UC317T 1.5A; TO-220; Pos. Adj. Reg.
* TD482 300mA; 80V; DO-35 * UC320-05K 1A; -5V; TO-3;
* TD785 60mA; 35V; DO-35 Precision Fixed Reg.
* TD789 60maA,; 35V; DO-35 * UC320-05T 1A; -5V, T0-220;
* TD789A 60maA,; 45V; DO-35 Precision Fixed Reg.
* TD789B 60maA,; 60V; DO-35 * UC320-12K 1A; -12V; TO-3;
* TD791 85mA; 15V; DO-35 Precision Fixed Reg.
* TD809 200mA; 25V; DO-35 * uc320-12T7 1A; -12V; T0-220;
* TD891 60mA,; 85V; DO-35 Precision Fixed Reg.
* TD893 150mA; 100V; DO-35 * UC320-15K 1A; -15V; TO-3;
* TD905 150mA; 100V; DO-35 Precision Fixed Reg.
* TD922 100mA; 50V; DO-35 * UC320-15T 1A; -15V; T0-220;
* TD993 400mA; 380V; DO-7 Precision Fixed Reg.
* TD996 250mA; 380V, DO-35 3-29 | UC337K 1.5A; TO-3; Neg. Adj. Reg.
SENSISTOR® 3-29 | UC337T 1.5A; TO-220; Neg. Adj. Reg.
13-4 TG 1/8 Hermetic 1/8W, Pos. Temp. * UC340-05K 1A; +5V; TO-3;
Coefficient Thermistor Precision Fixed Reg.
13-4 T™ 1/8 Plastic 1/8W, Pos Temp. * UC340-05T 1A; +5V; T0-220;
Coefficient Thermistor Precision Fixed Reg.
TRANSIENT VOLTAGE * UC340-12K 1A; +12V; TC'_2~3;
Precision Fixed Reg.
9-14 | TVS305-TVS360 féjoc;’kssson * UC340-1217 lAF;’r;lzizs‘i/c;J :%fgg% e
914 | TVS#I0TVSASD 50w v | ucsaoask Ao Ehe
PUT . 340-15T AN TO50;
10-55 | U13T1 400mW@25°C 40V; TO-18 ucs4o- Erecivian Fiosd Reg
1055 | U1372 400mW@25°C 40V; T0-18 332 | UC350K 3A; TO-3; Pos. Adj. Reg.
* Contact Unitrode
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. FULL WAVE BRIDGE LINEAR INTEGRATED
* UC3BAL 3 ph; 25A; 100V CIRCUITS
* UC3BA2 3 ph; 25A; 200V 3-62 | UC1543N Power Supply Supervisory
* UC3BA4 3 ph; 25A; 400V Circuit; Plastic Dip
* UC3BA6 3 ph; 25A; 600V 3-62 | UC1544y Power Supply Supervisory
* UC3BALF 3 ph; 20A; 100V Circuit; Ceramic Dip
* UC3BA2F 3 ph; 20A; 200V 3-62 | UC1544N Power Supply Supervisory
* UC3BA4F 3 ph; 20A; 400V Circuit; Plastic Dip
* UC3BA6F 3 ph; 20A; 600V 3-66 | UC1637J 500mA; 40V; PWM DC Servo
LINEAR INTEGRATED Motor Control Chip;
CIRCUITS Ceramic Dip
3-36 | UC493AJ 40V: 200mA: Precision 366 | UC1637N 500mA; 40V; PWM DC Servo
pWM; Ceramic Dip Motor Control Chip;
-36 | UC493AN 40V; 200mA; Precisi Plastic Dip
3 uces pWM;OH";SﬁC'S?fm" 374 | uc170ay Bridge Transducer Switch;
3-36 | UC494A) 40V; 200mA; Precision Eifarg itcogillo25°C:
PWM; Ceramic Di C
3-36 | UC494AN 40V; 200mezn';|rced;?0n 3-74 | UC1704N Bridge Transducer Switch;
PWM; Plastic Dip ;IZ;’S:C t[‘))i;125°0?
- UC495A) 40V; 200mA; Precisi ic
336 PWM: Coramic Dip 3.78 | UC1706J Dual Output Driver;
336 | UC495AN 40V; 200mA; Precisi Ceramic Dip
PWM, Plastic Dip 3.78 | UC1706N Dual Output Driver;
-36 | UC493AC) 40V; 200mA; Precisi Plastic Dip
3 PWM: Ceramic Dip 382 | Uc1717J 1A; 40V; Stepper Motor
3-36 | UC493ACN 40V; 200mA,; Precision Drive Circuit;
PWM; Plastic Dip Ceramic Dip
3-36 | UC494AC) 40V; 200mA; Precision 3-82 | UCL717NE 1A; 40V; Stepper Motor
PWM; Ceramic Dip El”ve,cg‘?u't?
336 | UCA94ACN 40V; 200mA; Precisi Plastic Dip
‘ PWM: Plastic Dip 3.90 | ucieay High Efficiency
. 3-36 | UC495AC) 40V; 200mA; Precision é‘é‘;@; igegilgamf;
PWM; Ceramic Dip . ;o
3-36 | UC495ACN 40V; 200mA; Precision 3-90 | UC1834N High Efficiency
PWM; Plastic Dip Hnegf %@emator:
-36 | UC495B) Precision PWM astic Dip
33 et Corarore Diered 3.94 | ucisdo) 40V; 200mA; PWM
R C495BN Precision PWM w/ Controller; Ceramic Dip
336 | ucs ot plastie g ered 3.94 | UC1840N 40V; 200mA; PWM
3-36 | UC495BCJ Precision PWM w/Buffered Controller; Plastic Dip
Output; Ceramic Dip 3-102| UC1842) Off-line Current
3-36 | UC495BCN Precision PWM w/Buffered Mode PWM; Ceramic Dip
Output; Plastic Dip 3-102| UC1842N Off-line Current o
3-45 | UC1524A) 60V; 200mA; Precision Mode PWM; Plastic Dip
PWM; Ceramic Dip 3-108| UC1846) Cu(grent MocDig PWM;
-45 | UC1524 ov; 2 : Precisi eramic Dip
3 UCL524AN 6 P P peasion 3-108| Uc1846N Current Mode PWM;
3-40 | UC1524) 40V; 100mA; PWM; Plastic Dip
Ceramic Dip 3108 Uc1847) Current Mode PWM;
340 | UC1524N 40V; 100mA; PWM; Ceramic Dip
Plastic Dip 3-108| UC1847N Current Mode PWM;
3-49 | UC1525A) 40V; 500mA; Precisi Plastic Dip
PWM: Ceramic Dip 3116 UC1901J Isolated Feedback
3-49 | UC1525AN 40V; 5 : isi Generator; Ceramic Dip
pWMo;oF:I::ﬁer?F‘,S'on 3-116| UC1901N Isolated Feedback
3-56 | UC1526J High Perf Generator; Plastic Dip
WM Cararmic Dip 3-120| UC1903) Triple Voltage and Line
3-56 | UC1526N High Perf Monitor; Ceramic Dip
PWM, Practie i 3.120| UC1903N Triple Voltage and Line
3-49 | UC1527AJ 40V; 500mA; Precisi Monitor; Plastic Dip
PWM: Ceramic Dip. 345 | UC2524A) 60V; 200mA; Precision
3-49 | UC1527AN 40V; 500mA; isi PWM; Ceramic Dip
pWM;OﬂstiirS?;s'O" 345 | UC2524AN 60V; 200mA; Precision
362 | UC1543) Power Supply Supervi PWM,; Plastic Dip
Circutt, Ceramic Dip 340 | uces24) 40V; 100mA; PWM;
' Ceramic Dip
* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 1-14 PRINTED IN U'S A




PART NUMBER INDEX

PAGE PART NUMBER DESCRIPTION PAGE PART NUMBER DESCRIPTION
LINEAR INTEGRATED LINEAR INTEGRATED
CIRCUITS CIRCUITS
3-40 | UC2524N 40V; 100mA; PWM; 3-49 | UC3525AJ 40V; 500mA; Precision
Plastic Dip PWM; Ceramic Dip
3-49 | UC2525AJ 40V; 500mA; Precision 3-49 | UC3525AN 40V; 500mA; Precision
PWM; Ceramic Dip PWM; Plastic Dip
3-49 | UC2525AN 40V; 500mA; Precision 3-56 | UC3526J High Performance
PWM; Plastic Dip PWM; Ceramic Dip
3-56 | UC2526J High Performance PWM; 3-56 | UC3526N High Performance
Ceramic Dip PWM; Plastic Dip
3-56 | UC2526N High Performance 3-49 | UC3527A) 40V; 500mA; Precision
PWM:; Plastic Dip PWM; Ceramic Dip
3-49 | UC2527AJ 40V; 500mA; Precision 3-49 | UC3527AN 40V; 500mA; Precision
PWM; Ceramic Dip PWM; Plastic Dip
3-49 | UC2527AN 40V; 500mA; Precision 3-62 | UC3543) Power Supply Supervisory
PWM; Plastic Dip Circuit; Ceramic Dip
3-62 | UC2543) Power Supply Supervisory 3-62 | UC3543N Power Supply Supervisory
Circuit; Ceramic Dip Circuit; Plastic Dip
3-62 | UC2543N Power Supply Supervisory 3-62 | UC3544) Power Supply Supervisory
Circuit; Plastic Dip Circuit; Ceramic Dip
3-62 | UC2544) Power Supply Supervisory 3-62 | UC3544N Power Supply Supervisory
Circuit; Ceramic Dip Circuit; Plastic Dip
3-62 | UC2544N Power Supply Supervisory 3-66 | UC3637J 500mA; 40V; PWM DC Servo
Circuit; Plastic Dip Motor Control Chip;
3-66 | UC2637J 500mA,; 40V; PWM DC Servo Ceramic Dip
Motor Control Chip; 3-66 | UC3637N 500mA; 40V; PWM DC Servo
Ceramic Dip Motor Control Chip;
3-66 | UC2637N 500mA; 40V; PWM DC Servo Plastic Dip
Motor Control Chip; 3-74 | UC3704) Bridge Transducer Switch;
Plastic Dip 0°C to +70°C; Ceramic Dip
3-90 | Uc2834J High Efficiency Linear 3-74 | UC3704N Bridge Transducer Switch;
Regulator; Ceramic Dip 0°C to +70°C; Plastic Dip
3-90 | UC2834N High Efficiency Linear 3-78 | UC3706J Dual Output Driver;
Regulator; Plastic Dip Ceramic Dip
3-94 | UC2840J 40V; 200mA; PWM 3-78 | UC3706N Dual Output Driver;
Controller; Plastic Dip Plastic Dip
3-94 | UC2840N 40V; 200mA; PWM 3-82 | UC3717) 1A; 40V; Stepper Motor
Controller; Ceramic Dip Drive Circuit;
3-102| UC2842) Off-line Current Mode Ceramic Dip
PWM; Ceramic Dip 3-82 | UC3717N 1A; 40V; Stepper Motor
3-102| UC2842N Off-line Current Mode Drive Circuit;
PWM; Plastic Dip Plastic Dip
3-108| UC2846J Current Mode PWM; 3-90 | UC3834J High Efficiency Linear
Ceramic Dip Regulator; Ceramic Dip
3-108| UC2846N Current Mode PWM; 3-90 | UC3834N High Efficiency Linear
Plastic Dip Regulator; Plastic Dip
3-108| UC2847) Current Mode PWM; 3-94 | UC3840J 40V; 200mA; PWM
Ceramic Dip Controller; Ceramic Dip
3-108| UC2847N Current Mode PWM; 3-94 | UC3840N 40V; 200mA; PWM
Plastic Dip Controller; Plastic Dip
3-116| UC2901J Isolated Feedback 3-102 | UC3842) Off-line Current Mode
Generator; Ceramic Dip PWM; Ceramic Dip
3-116| UC2901N Isolated Feedback 3-102 | UC3842N Off-line Current Mode
Generator; Plastic Dip PWM; Plastic Dip
3-120] UC2903J Triple Voltage and Line 3-108 | UC3846J Current Mode PWM;
Monitor; Ceramic Dip Ceramic Dip
3-120| UC2903N Triple Voltage and Line 3-108 | UC3846N Current Mode PWM;
Monitor; Plastic Dip Plastic Dip
3-45 | UC3524AJ 50V; 200mA,; Precision 3-108 | UC3847J Current Mode PWM;
PWM; Ceramic Dip Ceramic Dip
3-45 | UC3524AN 50V; 200mA,; Precision 3-108 | UC3847N Current Mode PWM;
PWM; Plastic Dip Plastic Dip
3-40 | UC3524J 40V; 100mA; PWM; 3-116 | UC3901J Isolated Feedback
Ceramic Dip Generator; Ceramic Dip
3-40 | UC3524N 40V; 100mA; PWM; 3-116 | UC3901N Isolated Feedback
Plastic Dip Generator; Plastic Dip
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CIRCUITS * UCBA2F 1 ph; 20A; 200V
3-120 | UC3903J Triple Voltage and Line * UCBA4F 1 ph; 20A; 400V
Monitor; Ceramic Dip * UCBAG6F 1 ph; 20A; 600V
3-120 { UC3903N Triple Voltage and Line * UCBHM1 1 ph; 10A; 100V
Monitor; Plastic Dip * UCBHM2 1 ph; 10A; 200V
3-133 | UC7805ACK 1A; +5V; TO-3; * UCBHM4 1 ph; 10A; 400V
Precision Fixed Reg. * UCBHM6 1 ph; 10A; 600V
3-133 | UC7805ACT 1A; +5V; TO-220; * UCBHM1F 1 ph; 10A; 100V
Precision Fixed Reg. * UCBHM2F 1 ph; 10A; 200V
3-133 | UC7805AK 1A; +5V; TO-3; * UCBHMA4F 1 ph; 10A; 400V
Precision Fixed Reg. * UCBHM6F 1 ph; 10A; 600V
3-133 | UC7805CK 1A; +5V; TO-3; Fixed Reg. DOUBLER OR
3-127 | UC7805CT 1A; +5V; T0-220; Fixed Reg. CENTER-TAP
3-127 | UC7805K lA; +5V; T0-3} Fixed Reg. * UCDA1 15A: 100V
3-133 | UC7812ACK 1A; +12V; TO-3; * UCDA2 15A; 200V
Precision Fixed Reg. * UCDA4 15Ai 400V
3-133 | UC7812ACT 1A; +12V; T0O-220; * UCDA6 15A 600V
Precision Fixed Reg. * .
3-133 | UC7812AK 1A; +12V; T0-3; M e N
Precision Fixed Reg. * .
3-127 | UC7812CK 1A; +12V; TO-3; Fixed Reg. * gggﬁg; igﬁ gggx
3-127 | UC7812CT 1A; +12V; TO-220 Fixed Reg. * UCNA1 15A 100V
3-127| UC7812K 1A; +12V; TO-3; Fixed Reg. * UCNA2 15A: 200V
3-133 | UC7815ACK 1A; +15V; TO-3; * UCNA4 15A° 400V
Precision Fixed Reg. * UCNA6 15A: 600V
3-133| UC7815ACT 1A; +15V; T0-220; * UCNALF 15A: 100V
Precision Fixed Reg. * !
3133 | UC7815AK 1A, +15V; TO-3; v | DSNARE 1op 200V
Precision Fixed Reg. * .
3-127 | UC7815CK 1A; +15V; TO-3; Fixed Reg. * Hgy)ﬁfF 155)2 ?883
3-127 | UC7815CT 1A; +15V; T0-220; Fixed Reg. * UCPA2 15A: 200V
3-127 | UC7815K 1A; +15V; TO-3; Fixed Reg. * UCPA4 15A: 400V
3-145| UC7905ACK 1A; -5V; TO-3; * UCPA6 15A: 600V
Precision Fixed Reg. % UCPALF 15A; 100V
3-145] UC7905ACT lAISr;E:/S,'Jr?;:Z'ES& Reg * UCPA2F 15A; 200V
. * -
3-145| UC7905AK 1AF;’r;i:/s;ic-)r|?-F3i);(ed Reg * gggﬁgg igﬁ: gggg
3-139| UC7905CK 1A; -5V; TO-3; Fixed Reg. 737 | uoas RECTIFIER MODULE
3-139| UC7905CT 1A; -5V, T0-220; Fixed Reg. 7'37 UDA7 5 7By
3-139| UC7905K 1A; -5V; TO-3; Fixed Reg. 7'37 UDA10 10KV
3-145| UC7912ACK 1A; -12V; T0-3; 7'37 UDAL5 15KV
Precision Fixed Reg. 7'37 UDB2 5 2Bk
3-145| UC7912ACT 1A; -12V; T0-220; 7'37 UDBS5 5 0kV
Precision Fixed Reg. 7'37 UDB7.5 75KV
3-145| UC7912AK 1A; -12V; TO-3; 7'37 UDC5’ 5 0kV
Precision Fixed Reg. 7'37 UDC7.5 75KV
3-139| UC7912CK 1A; -12V; TO-3; Fixed Reg. 7'37 UDG10 10KV
3-139| UC7912CT 1A; -12V; TO-220 Fixed Reg. 7'37 UDG15 15KV
3-139| UC7912K 1A; -12V; TO-3; Fixed Reg. 7'37 UDD32 5 25KV
3-145] UC7915ACK 1A; -15V; TO-3; 7'37 UDD5 5 OkV
Precision Fixed Reg. 7'37 UDD7.5 75k
3-145| UC7915ACT 1A; -15V; T0-220; 7'37 UDE2 5 25V
Precision Fixed Reg. 7'37 UDE5 5. 0KV
3-145| UC7915AK 1A; -15V; TO-3; 7'37 UDF25 2 BkV
Precision Fixed Reg. 7'37 UDF5‘ 5.0kV
3-139| UC7915CK 1A; -15V; TO-3; Fixed Reg. ) :
3-139| UC7915CT 1A; -15V; T0-220; Fixed Reg. ZENER
3-139| UC7915K 1A; -15V; TO-3; Fixed Reg. g%g nggggg%gg g!g!rect!ona:; gw ?OOA’D/
- - idirectional; 3W; 10%
* UCBAL Tl:)lﬁ!.ZVSVQVIE()gIRlDGE 9-18 | UDZ5707-UDZ5790 Bidirectional; 5W; 5%
* UCBA2 1 phf 25A: 200V 9-18 | UDZ5807-UDZ5890 Bidirectional; 5W; 10%
¥ UCRA4 1 ph: 25A+ 400V 9-18 | UDZ8707-UDZ8791 Bidirectional; 1W; 5%
. UCBAG 1 ph,: 25A,: 600V 9-18 | UDZ8807-UDZ8891 Bidirectional; 1W; 10%
* UCBALF 1 ph; 20A; 100V

* Contact Unitrode
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6-24 | UES101 (1N5802) 2.5A; 50V 7-41 | UFB25 2.5V
6-24 | UES102 (1N5803) 2.5A; 75V 7-41 | UFB5 5.0kV
6-24 | UES103 (1N5804) 2.5A; 100V 7-41 | UFB75 7.5kV
6-24 | UES104 (1N5805) 2.5A; 125V POWER MOSFET
6-24 | UES201 (1N5807) 6.0A; 50V TRANSISTOR
6-24 | UES202 (1N5808) 6.0A; 75V 4-212| UFNAL1 1.0A; 60V; 1.50; T0-92
6-24 | UES203 (1N5809) 6.0A; 100V 4-212| UFNA12 1.0A; 100V; 1.50; TO-92
6:24 | UES204 (1N5810) 6.0A; 125V 4-214 UFND120 0.5A; 100V; 2.4Q; DIL-4
;| UEssol 20.0A; 50V 4-214( UFND173 0.4A; 60V; 3.20; DIL-4
* UES302 20.0A; 75V 4.220| UFND110 1.0A; 100V; 0.6Q; DIL-4
: UES303 20.0A; 100V 4-220| UFND113 0.8A; 60V; 0.80; DIL-4
UES304 20.0A; 125V 4-226| UFND120 1.3A; 100V; 0.30; DIL-4
6-67 | UES501 50.0A; 50V; DO-5 4-226| UFND123 1.1A; 60V; 0.40; DIL-4
6-67 | UES502 50.0A; 75V; DO-5 4-232| UFND210 0.6A; 200V; 1.5Q; DIL-4
6-67 | UES503 50.0A; 100V; DO-5 4-232| UFND213 0.45A; 150V; 2.4Q; DIL-4
6-67 | UES504 50.0A; 125V; DO-5 4-238 | UFNF110 3.5A; 100V; 0.6Q; TO-39
6-67 | UES505 50.0A; 150V; DO-5 4-238| UFNF111 3.5A; 60V; 0.60Q; TO-39
6-70 | UES701 25.0A; 50V; DO-4 4-238 | UFNF112 3.5A; 100V; 0.80; TO-39
6-70 | UES702 25.0A; 100V; DO-4 4-238| UFNF113 3.5A; 60V; 0.80; TO-39
6-70 | UES703 25.0A; 150V; DO-4 4-244| UFNF120 6A; 100V; 0.300Q; TO-39
6-72 | UES704 20.0A; 200V; DO-4 4-244 | UFNF121 6A; 60V; 0.30Q; T0-39
6-72 | UES705 20.0A; 300V; DO-4 4-244| UFNF122 5A; 100V; 0.40Q; T0-39
6-72 | UES706 20.0A; 400v; DO-4 4-244 | UFNF123 5A; 60V; 0.400; TO-39
6-75 | UES801 70.0A; 50V; DO-5 4250 | UFNF130 8A; 100V; 0.18Q; TO-39
6-75 | UES802 70.0A; 100V; DO-5 4-250| UFNF131 8A; 60V; 0.180; TO-39
6-75 | UES803 70.0A; 150V; DO-5 4-250 | UFNF132 7A; 100V; 0.25Q; TO-39
6-78 | UES804 50.0A; 200V; DO-5 4250 | UFNF133 7A; 60V; 0.250; T0-39
6-78 | UES805 50.0A; 300V; DO-5 4-256 | UFNF210 2.2A; 200V; 1.5Q; T0-39
6-78 | UES806 50.0A; 400V; DO-5 4256 | UFNF211 2.2A; 150V; 1.5Q; TO-39
6-81 | UES1001 1A; 50v 4-256 | UFNF212 1.8A; 200V; 2.4Q; T0-39
6-81 | UES1002 1A; 100V 4-256 | UFNF213 1.8A; 150V; 2.4Q; T0-39
6-81 | UES1003 1A; 150V 4262} UFNF220 3.5A; 200V; 0.8Q; T0-39
6-83 | UES1101 2.5A; 50V 4-262 | UFNF221 3.5A; 150V; 0.80; T0-39
6-83 | UES1102 2.5A; 100V 4-262| UFNF222 3.0A; 200V; 1.20; T0-39
6-83 | UES1103 2.5A; 150V 4262 | UFNF223 3.0A; 150V; 1.20; T0-39
6-86 | UES1104 2.0A; 200V 4268 | UFNF230 5.5A; 200V; 0.4Q; T0-39
6-86 | UES1105 2.0A; 300V 4-268 | UFNF231 5.5A; 150V; 0.4Q; TO-39
6-86 | UES1106 2.0A; 400V 4-268 | UFNF232 4.5A; 200V; 0.60; T0-39
6-89 | UES1301 6.0A; 50V 4-268 | UFNF233 4.5A; 150V; 0.60; TO-39
6-89 | UES1302 6.0A; 100V 4-274 | UFNF310 1.35A; 400V; 3.60; TO-39
6-89 | UES1303 6.0A; 150V 4-274| UFNF311 1.35A; 350V; 3.60; T0-39
6-92 | UES1304 5.0A; 200V 4-274 | UFNF312 1.15A; 400V; 5.00; TO-39
6-92 | UES1305 5.0A; 300V 4.274 | UFNF313 1.15A; 350V; 5.00; T0-39
6-92 | UES1306 5.0A; 400V 4-280 | UFNF320 2.5A; 400V; 1.80; T0-39
6-95 | UES1401 8.0A; 50V; TO-220AC 4-280 | UFNF321 2.5A; 350V; 1.8Q2; TO-39
6-95 | UES1402 8.0A; 100V; TO-220AC 4-280 | UFNF322 2.0A; 400V; 2.5Q; TO-39
6-95 | UES1403 8.0A; 150V; TO-220AC 4-280 | UFNF323 2.0A; 350V; 2.5Q; TO-39
6-95 | UES1404 8.0A; 200V; TO-220AC 4-286 | UFNF330 3.5A; 400V; 3.5Q; T0-39
6-98 | UES1501 16A; 50V; TO-220AC 4-286 | UFNF331 3.5A; 350V; 3.5Q; TO-39
6-98 | UES1502 16A; 100V; T0-220AC 4-286 | UFNF332 3.0A; 400V; 3.0Q; TO-39
6-98 | UES1503 16A; 150V; T0-220AC 4-286 | UFNF333 3.0A; 350V; 3.00; T0-39
6-98 | UES1504 16A; 200V; T0-220AC 4-292 | UFNF420 1.6A; 500V; 3.0Q; TO-39
RECTIFIER, 4-292 | UFNF421 1.6A; 450V; 3.00; T0-39
CENTER-TAP 4-292 | UFNF422 1.4A; 500V; 4.0Q; T0-39
6-101 | UES2401 16A; 50V; TO-220AB 4.292 | UFNF423 1.4A; 450V; 4.0Q; TO-39
6-101 | UES2402 16A: 100V; TO-220AB 4-298 | UFNF430 2.75A; 500V; 1.5Q; T0-39
6-101 | UES2403 16A; 150V: TO-220AB 4-298 | UFNF431 2.75A: 450V: 1.50; T0-39
6-101 | UES2404 16A; 200V; T0-220AB 4-298 | UFNF432 2.25A; 500V; 2.00; T0-39
6-104 | UES2601 30A; 50V; TO-3 4-298 | UFNF433 2.25A; 450V; 2.00; T0-39
6-104 | UES2602 30A; 100V; T0-3 4-304 | UFN120 8A; 100V; 0.300Q; TO-3
6-104 | UES2603 30A; 150V; TO-3 4-304 | UFN121 8A; 60V; 0.300; TO-3
6-107 | UES2604 30A; 200V; TO-3 4-304 | UFN122 7A;100V; 0.400; T0-3
6-107 | UES2605 30A; 300V; T0-3 4-304 | UFN123 7A; 60V; 0.400; TO-3
6-107 | UES2606 30A; 400V; TO-3 4-310 | UFN130 14A; 100V; 0.180Q; TO-3
* Contact Unitrode
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4-310 | UFN131 14A; 60V; 0.18Q; TO-3 4-382 | UFN431 4.5A; 450V, 1.50; TO-3
4-310 | UFN132 12A; 100V; 0.25Q; TO-3 4-382 | UFN432 4A; 500V; 2.0Q; TO-3
4-310 | UFN133 12A; 60V; 0.25Q; TO-3 4-382 | UFN433 4A; 450V; 2.0Q; T0-3
4-316 | UFN140 27A; 100V; 0.85Q; 4-388 | UFN440 8A; 500V; 0.85Q; TO-3
TO-3 (Modified) 4-388 | UFN441 8A; 450V; 0.850Q; TO-3
4-316 | UFN141 27A; 60V; 0.85Q; 4-388 | UFN442 7A;500V; 1.10Q; TO-3
TO-3 (Modified) 4-388 | UFN443 7A; 450V; 1.10Q; TO-3
4-316 | UFN142 24A; 100V; 0.11Q; 4-394 | UFN450 13A; 500V; 0.4Q; TO-3
TO-3 (Modified) 4-394 | UFN451 13A; 450V; 0.40; TO-3
4-316 | UFN143 24A; 60V; 0.110Q; 4-394 | UFN452 12A; 500V; 0.5Q; TO-3
TO-3 (Modified) 4-394 | UFN453 12A; 450V; 0.5Q; TO-3
4-322 | UFN150 40A; 100V; 0.0550; 4-400 | UFN510 4A; 100V; 0.6Q; TO-220AB
TO-3 (Modified) 4-400 | UFN511 4A; 60V; 0.6Q; TO-220AB
4-322 | UFN151 40A; 60V; 0.055Q; 4-400 | UFN512 3.5A; 100V; 0.8Q; TO-220AB
T0O-3 (Modified) 4-400 | UFN513 3.5A; 60V; 0.8Q; TO-220AB
4-322 | UFN152 33A; 100V; 0.08Q; 4-406 | UFN520 8A; 100V; 0.30Q; TO-220AB
TO-3 (Modified) 4-406 | UFN521 8A; 60V; 0.30Q; TO-220AB
4-322 | UFN153 33A; 60V; 0.080; 4-406 | UFN522 7A; 100V; 0.40Q; TO-220AB
TO-3 (Modified) 4-406 | UFN523 7A; 60V; 0.400Q; TO-220AB
4-328 | UFN220 5A; 200V; 0.8Q; TO-3 4-412 | UFN530 14A; 100V; 0.18Q; TO-220AB
4-328 | UFN221 5A; 150V; 0.8Q; TO-3 4-412 | UFN531 14A; 60V; 0.180Q; TO-220AB
4-328 | UFN222 4A; 200V; 1.20Q; TO-3 4-412 | UFN532 12A; 100V; 0.25Q; TO-220AB
4-328 | UFN223 4A; 150V; 1.20; TO-3 4-412 | UFN533 12A; 60V; 0.25Q; TO-220AB
4-334 | UFN230 9A; 200V; 0.4Q; TO-3 4-418 | UFN540 27A; 100V; 0.0850; TO-220AB
4-334 | UFN231 9A; 150V; 0.4Q; TO-3 4-418 | UFN541 27A; 60V; 0.085Q; TO-220AB
4-334 | UFN232 8A; 200V; 0.6Q; TO-3 4-418 | UFN542 24A; 100V; 0.11Q; TO-220AB
4-334 | UFN233 8A; 150V; 0.60Q; TO-3 4-418 | UFN543 24A; 60V; 0.110; TO-220AB
4-340 | UFN240 18A; 200V; 0.18Q; T0-3 4-424 | UFN610 2.5A; 200V; 1.5Q; TO-220AB
(Modified) 4-424 | UFN611 2.5A; 150V; 1.5Q; TO-220AB
4-340 | UFN241 18A; 150V; 0.180; T0-3 4-424 | UFN612 2A; 200V; 2.4Q; TO-220AB
(Modified) 4-424 | UFN613 2A; 150V; 2.40; TO-220AB
4-340 | UFN242 16A; 200V; 0.22Q; TO-3 4-430 | UFN620 5A; 200V; 0.8Q; TO-220AB
(Modified) 4-430 | UFN621 5A; 150V; 0.8Q; TO-220AB
4-340 | UFN243 16A; 150V; 0.22Q; TO-3 4-430 | UFN622 4A; 200V; 1.20; TO-220AB
(Modified) 4-430 | UFN623 4A; 150V; 1.2Q; TO-220AB
4-346 | UFN250 30A; 200V; 0.085Q; - 4-436 | UFN630 9A; 200V; 0.4Q; TO-220AB
TO-3 (Modified) - 4-436 | UFN631 9A; 150V; 0.4Q; TO-220AB
4-346 | UFN251 30A; 150V; 0.085Q; 4-436 | UFN632 8A; 200V; 0.6Q; TO-220AB
TO-3 (Modified) 4-436 | UFN633 8A; 150V; 0.60; TO-220AB
4-346 | UFN252 25A; 200V; 0.120Q; 4.442 | UFN640 18A; 200V; 0.18Q; TO-220AB
TO-3 (Modified) 4-442 | UFN641 18A; 150V; 0.18Q; TO-220AB
4-346 | UFN253 25A; 150V; 0.120Q; 4-442 | UFN642 16A; 200V; 0.22Q; TO-220AB
TO-3 (Modified) 4-442 | UFN643 16A; 150V; 0.22Q; TO-220AB
4-352 | UFN320 3A; 400V; 1.80; TO-3 4-448 | UFN710 1.5A; 400V; 3.6Q; TO-220AB
4-352 | UFN321 3A; 350V; 1.8Q; TO-3 4-448 | UFN711 1.5A; 350V; 3.6Q; TO-220AB
4-352 | UFN322 2.5A; 400V; 2.5Q; TO-3 4-448 | UFN712 1.3A; 400V; 5.0Q; TO-220AB
4-352 | UFN323 2.5A; 350V; 2.5Q; TO-3 4.448 | UFN713 1.3A; 350V, 5.0Q; TO-220AB
4-358 | UFN330 5.5A; 400V; 1.0Q; TO-3 4-454 | UFN720 3A; 400V; 1.80; TO-220AB
4-358 | UFN331 5.5A; 350V; 1.0Q; TO-3 4-454 | UFN721 3A; 350V; 1.80; T0-220AB
4-358 | UFN332 4.5A; 400V; 1.5Q; TO-3 4-454 | UFN722 2.5A; 400V; 2.5Q; TO-220AB
4-358 | UFN333 4.5A; 350V; 1.5Q; TO-3 4-454 | UFN723 2.5A; 350V; 2.5Q; TO-220AB
4-364 | UFN340 10A; 400V; 0.55Q; TO-3 4.460 | UFN730 5.5A; 400V; 1.0Q; TO-220AB
4-364 | UFN341 10A; 350V; 0.55Q; TO-3 4-460 | UFN731 5.5A; 350V; 1.0Q; TO-220AB
4-364 | UFN342 8A; 400V; 0.80Q; TO-3 4-460 | UFN732 4.5A; 400V; 1.5Q; TO-220AB
4-364 | UFN343 8A; 350V; 0.80Q; TO-3 4-460 | UFN733 4 5A; 350V; 1.50; TO-220AB
4-370 | UFN350 15A; 400V; 0.3Q; T0-3 4-466 | UFN740 10A; 400V; 0.55Q; TO-220AB
4-370 | UFN351 15A; 350V; 0.3Q; T0-3 4-466 | UFN741 10A; 350V; 0.55Q; TO-220AB
4-370 | UFN352 13A; 400V; 0.4Q; TO-3 4-466 | UFN742 8A; 400V; 0.80Q; TO-220AB
4-370 | UFN353 13A; 350V; 0.4Q; T0-3 4-466 | UFN743 8A; 350V; 0.80Q; TO-220AB
4-376 | UFN420 2.5A; 500V; 3.0Q; TO-3 4-472 | UFN820 2.5A; 500V; 3.0Q; TO-220AB
4-376 | UFN421 2.5A; 450V; 3.0Q; TO-3 4-472 | UFN821 2.5A; 450V, 3.0Q; TO-220AB
4-376 | UFN422 2A; 500V; 4.0Q; TO 3 4-472 | UFN822 2.0A; 500V; 4.00; TO-220AB
4-376 | UFN423 2A; 450V; 4.0Q; TO-3 4-472 | UFN823 2.0A; 450V; 4.0Q; TO-220AB
4-382 | UFN430 4 .5A; 500V 1.50;T0-3 4-478 | UFN830 4.5A; 500V; 1.5Q; TO-220AB
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TRANSISTOR 4.525| UPT115 NPN; 1.0A; 100V; TO-5
4478 | UFN831 4 5A; 450V; 1.50; TO-220AB 4.527 | UPT211 NPN; 2.0A; 40V; TO-5
4478 | UFN832 4.0A; 500V; 2.0Q; TO-220AB 4527 | UPT212 NPN; 2.0A; 60V; TO-5
4478 | UFN833 4.0A; 450V; 2.0Q; TO-220AB 4527 | UPT213 NPN; 2.0A; 80V; TO-5
4.484 | UFN840 8.0A; 500V; 0.85Q; TO-220AB 4527 | UPT214 NPN; 2.0A; 100V; TO-5
4-484 | UFN841 8.0A; 450V; 0.850; TO-220AB 4.527 | UPT215 NPN; 2.0A; 100V; TO-5
4.484 | UFN842 7.0A; 500V; 1.100Q); TO-220AB 4529 | UPT311 NPN; 2.0A; 150V; TO-5
4.484 | UFN843 7.0A; 450V; 1.10Q; TO-220AB 4529 | UPT312 NPN; 2.0A; 200V; TO-5
RECTIFIER MODULE 4529 | UPT313 NPN; 2.0A; 250V; TO-5
7-41 | UFS5 5.0kV 4-529 | UPT314 NPN; 2.0A; 300V; TO-5
7-41 UFS7.5 7.5kV 4-529 | UPT315 NPN; 2.0A; 300V; TO-5
7-41 | UFS10 10kV 4-529 | UPT321 NPN; 2.0A; 150V; TO-66
7-44 | UGB5 5.0kV 4-529 | UPT322 NPN; 2.0A; 200V; TO-66
7-44 | UGB75 7.5kV 4-529 | UPT323 NPN; 2.0A; 250V; TO-66
7-44 | UGB10 10kV 4-529 1 UPT324 NPN; 2.0A; 300V; TO-66
7-44 | UGD5 5.0kV 4-529 | UPT325 NPN; 2.0A; 300V; TO-66
7-44 | UGD7.5 7.5kV 4-531 | UPT521 NPN; 3.5A; 150V; TO-66
7-44 | UGD10 10kV 4-531 [ UPT522 NPN; 3.5A; 200V; TO-66
7-44 | UGE25 2.5kV 4-531 | UPT523 NPN; 3.5A; 250V; TO-66
7-44 | UGE5 5.0kV 4-531 | UPT524 NPN; 3.5A; 300V; TO-66
7-44 | UGE7.5 7.5kV ! 4-531 | UPT525 NPN; 3.5A; 300V; TO-66
7-44 | UGF25 2.5kV 4-533 | UPT611 NPN; 5.0A; 40V; TO-5
7-44 | UGF5 5.0kV 4-533| UPT612 NPN; 5.0A; 60V; TO-5
7-44 | UGF75 7.5kV 4-533| UPT613 NPN; 5.0A; 80V; TO-5
PIN DIODE 4.533| UPT614 NPN; 5.0A; 100V; TO-5
12:9 | UM400O series 0.50,3.0pF,25W, 100-1200V s ydi s MAMERWE VLR
12-14 | UM4300 series 1.50,2.2pF,18W,100-1000V 4535 | UPT792 NPN. 5.08. 200V, To.66
129 UM4900 series 0.50,3.0pF ,37W,100-600V 4'535 UPT723 NPNI 5'0A: 250V: T0-66
12-20 | UM6000 series 1.70.0.5pF, 6W,100-1000V 4535 | UPT724 NPN: 5.0A. 300V: T0-66
12-20 | UM6200 series 0.4Q, 1.1pF, 6W,100-400V 4535 UPTI25 NPN. 5.0A. 300V: T0-66
12-20 | UM6600 series 2.50,0.4pF, 4W,100-1000V 4537 | UPTASIO NPN: 0.5A: 100V: T0-92
12-25 | UM7000 series 1.00,0.9pF,10W,100-1600V i POk iy
; 4-537 | UPTA520 NPN; 0.5A; 200V; T0-92
12-25 | UM7100 series 0.60, 1.2pF,10W, 100-800V PR :
: . 4-537 | UPTA530 NPN; 0.5A; 300V; T0-92
12-25 | UM7200 series 0.25Q,2.2pF,10W,100-400V e :
: W 4539 | UPTB520 NPN; 0.1A; 200V; TO-92
12-14 | UM7300 series 3.5Q, 0.7pF, 7.5W, 100-1000V 4539 | UPTBA30 NPN: 0 1A 300V, T0.9
12-30 | UM9301 series CATV Attenuator Diodes ) T AT e
e ZIOCs 4-539 [ UPTB540 NPN; 0.1A; 400V; T0-92
12-33 | UM9401 2-Way Radio Switch Diodes 4539| UPTBB50 NPN; 0.1A; 500V: T0-92
12-33 | UM9402 2-Way Radio Switch Diodes : Uil P
12-33 | UM9415 2-Way Radio Switch Diodes RECTIFIER
12-38 | UM9441 Radiation Detector 6-110| UR105 2.0A; 50V
12-40 | UM9601-UM9608 Microstrip PIN 6-110| URL10 1.0A; 100V
12-50 | UM9701 Low Rs Antenna Switch 6-110| UR115 1.0A; 150V
POWER TRANSISTOR 6-110| UR120 1.0A; 200V
4-490 | UMT1006 NPN; 5A; 400V; T0-3 1101 UR12S JoR 250V
4-490 | UMT1007 NPN: 5A; 500V TO-3 2'118 ORT0 S oA 100V
4-494 | UMT1008 NPN; 8A; 300V; TO-3 e110| UR215 208 150V
4-494 | UMT1009 NPN; 8A; 400V; TO-3 e110| URs20 Z0A. 200V
4-498 | UMT1011 NPN; 15A; 400V; TO-3 o110 UR235 5 0A: 250V
4-498 | UMT1012 NPN; 15A; 500V; TO-3 . URT10 oA 100V
4502 | UMT1203 NPN; 3.0A; 300V; T0-220 . DRY20 10A. 200V
4502 | UMT1204 NPN; 3.0A; 400V; T0-220 .
4506 | UMT2000 NPN; 15A; 850V; TO-3 RECTIFIER MODULE
4-510 | UMT2003 NPN; 30A; 850V; 7-48 | Us12 1.2kv
TO-3 (Modified) 7-48 | US15 1.5kV
4-513 | UMT13004 NPN; 4.0A; 600V; T0-220 7-48 | US18 1.8kv
4-513 | UMT13005 NPN; 4.0A; 700V; TO-220 7-48 | US20 2.0kv
4-517 | UMT13006 NPN; 8.0A; 600V; TO-220 7-48 [ US25 2.5kv
4-517 | UMT13007 NPN; 8.0A; 700V; T0-220 7-48 [ US30 3.0kv
4.521| UMT13008 NPN; 12.0A; 600V; TO-220 7-48 [ US35 3.5kv
4-521 | UMT13009 NPN; 12.0A; 700V; TO-220 7-48 | US40 4.0kV
4-525 [ UPT111 NPN; 1.0A; 40V; TO-5 7-48 | US45A 4.5kv
4.525| UPT112 NPN; 1.0A; 60V; TO-5 7-48 | US50A 5.0kV
4525| UPT113 NPN; 1.0A; 80V; TO-5 7-48 | US60A 6.0kv
4.525| UPT114 NPN; 1.0A; 100V; TO-5 7-48 | US70A 7.0kv
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7-48 | US80A 8.0kV 7-48 | USR45A 4.5kV
7-48 | US100A 10kV 7-48 | USR50A 5.0kV
7-48 | US120A 12kV 7-48 | USR60A 6.0kV
7-48 | US150A 15kV 7-48 | USR70A 7.0kV
7-48 | US180A 18KV 7-48 | USRS0A 8.0kV
7-48 | US200A 20kV 7-48 | USR100A 10kV
7-41 | USB25 2.5kV 7-48 | USR120A 12kV
7-41 | USBS 5.0kV 7-48 | USR150A 15kV
7-41 | USB75 7.5kV 7-48 | USR180A 18kV
7-41 | USB10 10kV 7-41 | USS5 5.0kV
SCHOTTKY RECTIFIER 7-41 | USS7.5 7.5kV
6-113 | USD320C 30A; 20V; TO-3 7-41 | USS10 10kV
6-113 | USD335C 30A; 35V; TO-3 7-41 | USS15 15kV
6-113 | USD345C 30A; 45V; TO-3 RECTIFIER
6-115 | USD520 75A; 20V; DO-5 * UT111 (1N536) 0.75A; 50V
6-115 | USD535 75A; 35V; DO-5 * UT112 (1N537) 0.75A; 100V
6-115 | USD545 75A; 45V; DO-5 * UT113 (1N3656) 0.75A; 200V
6-118 | USD545HR2 75A; 45V; DO-5 * UT114 (1N539) 0.75A; 300V
6-115 | USD550 75A; 50V; DO-5 * UT115 (1N3657) 0.75A; 400V
6-121 | USD620 6A; 20V; TO-220AC * UT117 (1N547) 0.75A; 500V
6-121 | USD635 6A; 35V; TO-220AC * UT118 (1N3658) 0.75A; 600V
6-121 | USD640 6A; 40V; T0-220AC * UT119 0.75A; 800V
6-121 | USD645 6A; 45V; TO-220AC * uT120 0.75A; 1000V
6-123 | USD620C 12A; 20V; T0-220AB * UT211 (1N645) 0.75A; 225V
6-123 | USD635C 12A; 35V; T0-220AB * UT212 (1N646) 0.75A; 300V
6-123 | USD640C 12A; 40V; TO-220AB * UT213 (1N647) 0.75A; 400V
6-123 | USD645C 12A; 45V; TO-220AB * UT214 (1N648) 0.75A; 500V
6-125 | USD720 8A; 20V; TO-220AC * UT215 (1N649) 0.75A; 600V
6-125 | USD735 8A; 35V; T0-220AC * UT221 (1N676) 0.5A; 100V
6-125 | USD740 8A; 40V; TO-220AC * UT222 (1N677) 0.75A; 100V
6-125 | USD745 8A; 45V; T0-220AC * UT223 (1N678) 0.5A; 200V
6-127 | USD720C 16A; 20V; TO-220AB * UT224 (1N679) 0.75A; 200V
6-127 | USD735C 16A; 35V; T0-220AB * UT225 (1N681) 0.5A; 300V
6-127 | USD740C 16A; 40V; T0-220AB * UT226 (1N682) 0.75A; 300V
6-127 | USD745C 16A; 45V; TO-220AB * UT227 (1N683) 0.5A; 400V
6-129 | USD820 12A; 20V; T0-220AC * UT228 (1N684) 0.75A: 400V
6-129 | USD835 12A; 35V; TO-220AC * UT229 (1N685) 0.5A; 500V
6-129 | USD840 12A; 40V; TO-220AC * UT231 (1N686) 0.75A; 500V
6-129 | USD845 12A; 45V; T0-220AC * UT232 (1N687) 0.5A; 600V
6-131 | USD920 16A; 20V; TO-220AC * UT233 (1N689) 0.75A; 600V
6-131 | USD935 16A; 35V; TO-220AC 6-139| UT234 1.0A; 200V
6-131 | USD940 16A; 40V; TO-220AC 6-139| UT235 1.0A; 400V
6-131 | USD945 16A; 45V; TO-220AC 6-139| UT236 1.0A; 100V
6-133 | USD1120 1.0A; 20V; ASA 6-139| UT237 1.0A; 500V
6-133 | USD1130 1.0A; 30V; ASA 6-139 | UT238 1.0A; 600V
6-133 | USD1140 1.0A; 40V; ASA 6-139| UT242 1.25A; 200V
* USD6035 60A; 35V; DO-5 6-139| UT244 1.25A; 400V
* USD6045 60A; 45V; DO-5 6'i39 ggg %.ggﬁ; 580v
SCHOTTKY MODULE 6-139 -25A; 600V
6-135 | USM140C 100A; 40V; M1 6-139] UT249 1.25A; 100V
6-135 | USM145C 100A; 45V; M1 6-139) UT251 1.5A; 100V
6-135 | USM150C 100A; 50V; M1 6-139| UT252 1.5A; 200V
6-137 | USM20040C 200A; 40V; M2 6-139| UT254 L1.5A; 400V
6-137 | USM20045C 200A; 45V; M2 6-139| UT255 1.5A; 500V
6-137 | USM20050C 200A; 50V; M2 g-igg 3}32; i-gﬁ; 28%
748 | Usri2 RECTIFIER MODULE 6-139 | UT261 2.0A’ 100V
7.48 | U3R15 15Ky 6-139| UT262 (1N3981) 2.0A; 200V
743 | 0sRis Laky 6-139( UT264 (1N3982) 2.0A; 400V
: 6-139| UT265 2.0A; 500V
7-48 | USR20 2.0kV :
7.48 | D3R25 ZERY 6-139| UT267 (1N3983) 2.0A; 600V
728 | USR30 SRV 6-139( UT268 2.0A; 800V
7-48 | USR35 35KV 6-139| UT347 1.0A; 1000V
748 | USR40A 20KV 6-139| UT361 1.0A; 800V
6-139| UT362 1.2A; 800V
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6-139 | UT363 1.2A; 1000V 6-154 | UTR2340 2.0A; 400V
6-139 | UT364 1.5A; 1000V 6-154 | UTR2350 2.0A; 500V
6-143 | UT2005 2.0A; 50V 6-154 | UTR2360 2.0A; 600V
6-143 | UT2010 2.0A; 100V 6-154 | UTR3305 3.0A; 50V
6-143 | UT2020 2.0A; 200V 6-154 | UTR3310 3.0A; 100V
6-143 | UT2040 2.0A; 400V 6-154 | UTR3320 3.0A; 200V
6-143 | UT2060 2.0A; 600V 6-154 | UTR3340 3.0A; 400V
* uT2080 2.0A; 800V 6-154 | UTR3350 3.0A; 500V
6-143 | UT3005 3.0A; 50V 6-154 | UTR3360 3.0A; 600V
6-143 | UT3010 3.0A; 100V 6-154 | UTR4305 4.0A; 50V
6-143 | UT3020 3.0A; 200V 6-154 | UTR4310 4.0A; 100V
6-143 | UT3040 3.0A; 400V 6-154 | UTR4320 4.0A; 200V
6-143 | UT3060 3.0A; 600V 6-154 | UTR4340 4.0A; 400V
6-143 | UT3080* 3.0A; 800V 6-154 | UTR4350 4.0A; 500V
6-143 | UT4005 4.0A; 50V 6-154 | UTR4360 4.0A; 600V
6-143 | UT4010 (1N5180) 4.0A; 100V 6-158 | UTR4405 6.0A; 50V
6-143 | UT4020 4.0A; 200V 6-158 | UTR4410 6.0A; 100V
6-143 | UT4040 (1N5207) 4.0A; 400V 6-158 | UTR4420 6.0A; 200V
6-143 | UT4060 4.0A; 600V 6-158 | UTR4430 6.0A; 300V
* UT4080 4.0A; 800V 6-158 | UTR4440 6.0A; 400V
* UT4100 4.0A; 1000V 6-158 | UTR5405 7.5A; 50V
6-147 | UT5105 7.5A; 50V 6-158 | UTR5410 7.5A; 100V
6-147 | UT5110 7.5A; 100V 6-158 | UTR5420 7.5A; 200V
6-147 | UT5120 7.5A; 200V 6-158 | UTR5430 7.5A; 300V
6-147 | UT5130 7.5A; 300V 6-158 | UTR5440 7 5A; 400V
6-147 | UT5140 7.5A; 400V 6-158 | UTR6405 9.0A; 50V
6-147 | UT5150 7.5A; 500V 6-158 | UTR6410 9.0A; 100V
6-147 | UT5160 7.5A; 600V 6-158 | UTR6420 9.0A; 200V
6-147 | UT6105 9.0A; 50V 6-158 | UTR6430 9.0A; 300V
6-147 | UT6110 9.0A; 100V 6-158 | UTR6440 9.0A; 400V
6-147 | UT6120 9.0A; 200V 6-161 | UTX105 1.0A; 50V
6-147 | UT6130 9.0A; 300V 6-161 | UTX110 1.0A; 100V
6-147 | UT6140 9.0A; 400V 6-161 [ UTX115 1.0A; 150V
6-147 | UT6160 9.0A; 600V 6-161 | UTX120 1.0A; 200V
6-147 | UT8105 12.0A; 50V 6-161 | UTX125 1.0A; 250V
6-147 | UT8110 12.0A; 100V 6-161 | UTX205 2.0A; 50V
6-147 | UT8120 12.0A; 200V 6-161 [ UTX210 2.0A; 100V
6-147 | UT8130 12.0A; 300V 6-161 | UTX215 2.0A; 150V
6-147 | UT8140 12.0A; 400V 6-161 | UTX220 2.0A; 200V
6-147 | UT8160 12.0A; 600V 6-161 | UTX225 2.0A; 250V
6-150 | UTRO1 1.0A; 50V 6-164 | UTX3105 3.0A; 50V
6-150 | UTR02 2.0A; 50V 6-164 | UTX3110 3.0A; 100V
6-150 | UTR10 0.5A; 100V 6-164 | UTX3115 3.0A; 150V
6-150 | UTR11 1.0A; 100V 6-164 | UTX3120 3.0A; 200V
6-150 | UTR12 2.0A; 100V * UTX3125 3.0A; 250V
6-150 | UTR20 0.5A; 200V 6-164 | UTX4105 4.0A; 50V
6-150 | UTR21 1.0A; 200V 6-164 [ UTX4110 40A; 100V
6-150 | UTR22 2.0A; 200V 6-164 | UTX4115 4.0A; 150V
6-150 | UTR30 0.5A; 300V 6-164 | UTX4120 4.0A; 200V
6-150 | UTR31 1.0A; 300V UTX4125 4.0A; 250V
6-150 | UTR32 2.0A; 300V ZENER
6-150 | UTR40 0.5A; 400V 9-21 | UZ110-UZ119 3W; 5%
6-150 | UTR41 1.0A; 400V 921 UZ120-UZ140 3W; 5%
6-150 | UTR42 (1N5206) 2.0A; 400V 9-21 | UZ210-UZ219 3W: 10%
6-150 | UTR50 0.5A; 500V 9-21 | Uz220-UZ240 3W; 10%
6-150 | UTRS1 1.0A; 500V 9-21 | UZ706-UZ760 3W; 5%
6-150 | UTR52 2.0A; 500V 9-21 | UZ770-UZ790 3W; 5%
6-150 | UTR60 0.5A; 600V 9-21 | UZ806-UZ860 3w; 10%
6-150 | UTR61 1.0A; 600V 9.21 Uz870-UZ890 3W; 10%
6-150 | UTR62 2.0A; 600V 9-23 | UZ4110-UZ4120 5W; 5%
. UTR70 0.5A; 700V 9-23 | UZ4210-UZ4220 5W; 10%

UTR71 1.0A; 700V 9-23 | UZ4706-Uz4791 5W; 5%
6-154 | UTR2305 2.0A; 50V 9-23 | UZ4806-Uz4891 5W; 10%
6-154 | UTR2310 2.0A; 100V 9-25 | UZ5110-UZ5119 5W; 5%
6-154 | UTR2320 2.0A; 200V

* Contact Unitrode

Legend: J—JAN JTX—JANTX JTXV—JANTXV
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ZENER
9-256 | UZ5120 5W; 5%
9-25 | UZ5210-UZ5240 5W; 10%
9-25 | UZ5706-UZ5760 5W; 5%
9-25 | UZ5770-UZ5790 5W; 5%
9-25 | UZ5806-UZ5860 5W; 10%
9-25 | UZ5870-UZ5890 5W; 10%
9-27 | UZ7110 10W; 5%
9-27 | UZ7110L 6W; 5%
9-27 | UZ7210 10W; 10%
9-27 | UzZ7210L 6W; 10%
9-27 | UZ7706-UZ7750 10W; 5%
9-27 | UZ7706L-UZ7750L 6W; 5%
9-27 | UZ7756-UZ7790 10W; 5%
9-27 | UZ7756L-UZ7790L 6W; 5%
9-27 | UZ7806-UZ7850 10W; 10%
9-27 | UZ7806L-UZ7850L 6W; 10%
9-27 | UZ7856-UZ7890 10W; 10%
9-27 | UZ7856L-UZ7890L 6W; 10%
9-29 | UZ8110-UZ8120 1W; 5%
9-29 | UZ8210-Uz8220 1W; 10%
9-29 | UZ8706-UZ8790 1W; 5%
9-29 | UZ8806-UZ8890 1W; 10%
* UZS306-UZS440 3W; 5%
* UZS506-UZS640 3W; 10%

* Contact Unitrode
Legend: J—JAN JTX—JANTX JTXV—JANTXV
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POWER SUPPLY DESIGNERS’' GUIDE

POWER HYBRIDS & MODULES

H-Bridge Hybrid Circuit

as Stepper Motors, DC Motor Drives,
Full Bridge DC Converters
e Fast Switching Times with
Low (5mA) Drive Current
e Electrically Isolated 18-Pin Dip
with Integral Heat Spreader
e Compatible with Automatic Insertion

: o i " Fall Time
- ut- L) aib : > Motk -
Cumrent Pk, Pistons T | oty | (o9
60 Pos.
80 Pos. 4 PIN
5A 100 Pos. 75 150 15@2 TO-66
60 Neg. (Isolated)
80 Neg.
100 Neg.
60 Pos.
80 Pos. 15 | 250 4PIN
10A 100 Pos. 15@5 TO-66
gg Neg. (Isolated)
eg.
100 Neg. 250 250
60 Pos.
80 Pos. 175 | 300 4 PIN
15A 100 Pos. 15@7 T0-66
gg lI:lleg. (Isolated)
eg.
100 Neg. 300 300
60 Pos.
80 Pos. 150 300
20A 100 Pos. 15@7 3 PIN
6838 “eg. T0-3
eg.
100 Neg. 300 300
30 Pos. 3PIN
30A 20 Pos. 350 300 1@20 T0-3
350 4 PIN
8A 200 Pos. 200 200 15@5 TO-66
(Isolated)
350 4 PIN
8A 200 Neg. 200 200 15@5 TO-66
(Isolated)
o Ty -, Description - o KeyFeatures - . Lo Pk
o ?1@9)00“3;6,‘0 5A; 60V, 80V, 100V ® Designed and Characterized for Inductive Loads 18 PIN DIL

with Integral
Heat Spreader
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POWER SUPPLY DESIGNERS’ GUIDE

LINEAR INTEGRATED CIRCUITS
Pulse Width Modulators

300kHz 16 Pin DIP
X XX [X|X [200mA 500kHz | X X 16 Pin DIP
100mA ‘
XXX X X | 0.4A 500kHz XXX 16 Pin DIP.
Pulse
100mA
XXX |X X | 0.4A 500kHz X|X[X 16 Pin DIP
Pulse
X [X XX |X|X]100mA 400kHz X[ X]|X X 18 Pin DIP
X 200mA 300kHz | X X X 16 Pin DIP
18 Pin DIP
. 16 Pin DIP
X X 200mA 300kHz | X X X
18 Pin DIP
)
X [X|X[X]|X|[X]200mA | X | 500kHz XIX]IX|X]| X 16 Pin DIP
XX [X|X|X]X[200mA | X | 500kHz X|X[{X|X]| X 16 Pin DIP
X | X [X|X[X]X|200mA | X |500kHz X XX [N/A | X 18 Pin DIP
100mA
X X [X[X 1A X | 500kHz X X N/A [ X 8 Pin DIP
Pulse

UNITRODE CORPORATION + 5 FORBES ROAD
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POWER SUPPLY DESIGNERS’ GUIDE

LINEAR INTEGRATED CIRCUITS

Power Supply Support Functions

e LUTYPE DESCRIPTION . KEY FEATURES ) PACKAGE |
UC1543/2543/3543 Power Supply e Over/Under-Voltage, and Current Sensing Circuits 16 Pin
UC1544/2544/3544 Supervisory Circuit, ® Programmable Time Delays DIL

Monitors and Controls © SCR “Crowbar” Drive of 300mA (1543 Series)
Power Supply Output © Optional Over-Voltage Latch
o Internal 1% Accurate Reference
® Remote Activation Capability 18 Pin
w e Uncommitted Comparator DIL
o ® inputs for Low Voltage Sensing (UC1544 series only) (1544 series)
UC1706/2706/ 3706 Dual High Current e Dual, 1.5A, Totem Pole Outputs 16 Pin
din MOSFET Compatible ® Parallel or Push-Pull Operations DIL
Output Driver ® Single-Ended to Push-Pull Conversion
® Internal Overlap Protection
e Analog, Latched Shutdown
© High-Speed, Power MOSFET Compatible
e Thermal Shutdown Protection
@ 5 to 40V Operation
I o Low Quiescent Current
UC1834/2834/3834 High Efficiency ® Minimum Viv—Vour less than 0.5V at 5A Load 16 Pin
: . Linear Regulator, with External Pass Device DIL
' Low Input-Output e Equally Usable for either Positive
Differential or Negative Regulator Design
o Adjustable Low Threshold Current Sense Amplifier
e Under- and Over-Voltage Fault Alert with
Programmable Delay
e Over-Voltage Fault Latch with 100mA
S - Crowbar Drive Output
. UC19017290173901 Isolated Feedback o An Amplitude-Modulation System for Transformer 14 Pin
P e e Generator Coupling an Isolated Feedback Error Signal DIL
Stable and Reliable e Internal 1% Reference and Error Amplifier
Alternative to an e Loop Status Monitor
Optical Coupler o Low-Cost Alternative to Optical Couplers
) ® Internal Carrier Oscillator Usable to 5SMHz
S AR ® Modulator Synchronizable to an External Clock
hU01903/290313903 Quad Supply and * Monitor Four Power Supply Output Voltage Levels 18 Pin
T ) Line Monitor ® Both Over- and Under-Voltage Indicators DIL
’ Precision System o Internal Inverter for Negative Level Sense
e Adjustable Fault Window
o Additional Input for Early Line Fault Sense
® On Chip, High-Current General Purpose OP-AMP
Functional Circuit
TYPE - .DESCRIPTION " KEY FEATURES " PACKAGE
- UC1704/3704 - Bridge ® Dual Matched Current Sources 16 Pin
Transducer o High-Gain Differential Sensing Circuit DIL
Switch e Wide Common-Mode Input Capability
L]

Complimentary Digital Open-Collector Outputs
e Externally Programmable Time Delay
e Optional Output Latch with Reset
o Built-in Diagnostic Activation
e Wide Supply Voltage Range
o High Current Heater Power Source Driver

UNITRODE CORPORATION « 5 FORBES ROAD
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POWER SUPPLY DESIGNERS’ GUIDE
LINEAR INTEGRATED CIRCUITS

Voltage Regulators

Three Termmal Voltage Regulators, Adjustable

< SOUTRUT . ’ R
G CURRENT: | =" | REGULATED OUTPUT VOLTAGE o
. Tvee (A, POLARITY. | R R ' PACKAGE
; ‘ueummnm , T0-3
Ub?l?WLM’ZIZK s : 1.5A Pos. Adjustable from 1.2V to 37V T0-3
UCIITR/LMILTK 103
LUCI3TK/AMIZ7K TO-3
UC237K/LM237K 1.5A Neg. Adjustable from -1.2V to -37V TO-3
*C337K/LM337K T0-3
© YCIBOK/LMIBOK. - - T0-3
7 HJC2B0K/LM250K 3.0A Pos. Adjustable from 1.2V to 33V TO-3
L *UC350K/LM3B0K . TO-3
Three Termmal Voltage Regulators Fixed, Positive
R T | outeut PR ) ; o I
S St Los sl ot CURRENT Pl REGULATED QUTPUT VOLTAGE R
CUR L oyeg e Ty POLARITY o : PACKAGE
- ‘;%%&%imggé@& 1.5A Pos. 5V £ 1% 12V 1% 15V + 1% $8:3
+ IC7800K/LM140K SERIES T0-3
; *Uc‘fséwvwm SERIES 1.5A Pos. 5V + 4% 12V £ 4% 15V + 4% 103
Three Termmal Voltage Regulators, Fixed, Negatlve
: S CouTeur | /
e e : | CURRENT : : " 'REGULATED OUTPUT VOLTAGE : )
Liv - TYPE - i R L (AY POLARITY | - R (')} R PACKAGE -
*gggem%%gk&s%% SERIES 1.5A Neg. -5V + 1% -12V 1% -15V + 1% Ig:g
*légggc%%m éERlEé 1.5A Neg. -5V + 4% -12V £ 4% -15V £ 4% ¥8j§
* Also available in T0-220 p: gt
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POWER SUPPLY DESIGNERS’ GUIDE
N-CHANNEL POWER MOSFETS

TO-3
Ip Continuous ' 3 : Lt Continaous e “
Vos Rosion Drain Current lov | Powmax Vos Rosion =< | Drain Currenit* | tom ~ | Pomak
. Drain | On-State R (Amps) Pulsed | Power Drain | On-State 1. AAmps)y - {Puised |-Power |
Source | Resist- Drain | Dissi- Source | Resist- ) - . ~} Drain | Dissi-
Voltage | ance Part 100°C | 25°C |Current| pation Voltage| ance Part 100°C | 25°C |Current| pation
{(Voits) | (Ohms) | Numbers | Case | Case |{(Amps)|(Watts) (Voits) | (Ohms) | Numbers | Case | Case |(Amps){{Watts)
500 04 2N6770 | 7.75| 12.0 48 150 200 | 0.085 | 2N6766 | 19.0 | 30.0 | 120 150
500 0.4 UFN450 | 8.0 13.0 52 150 200 | 0.085 [ UFN250 | 19.0 | 30.0 | 120 150
500 0.5 UFN452 | 7.0 12.0 48 150 200 | 0.12 UFN252 | 16.0 | 25.0 | 100 150
500 0.85 | UFN440 | 5.0 8.0 32 125 200 | 0.18 UFN240 | 11.0 | 18.0 72 125
500 11 UFN442 | 4.0 7.0 28 125 200 | 0.22 UFN242 | 10.0 | 16.0 64 125
500 15 2N6762 | 3.0 4.5 18 75 200 | 04 2N6758 6.0 9.0 36 75
500 15 UFN430 | 3.0 45 18 75 200 | 04 UFN230 6.0 9.0 36 75
500 2.0 UFN432 | 35 4.0 16 75 200 | 06 UFN232 5.0 8.0 32 75
500 3.0 UFN420 | 15 25 10 40 200 | 08 UFN220 3.0 5.0 20 40
500 | 4.0 UFN422 | 1.0 2.0 8 40 200 | 1.2 UFN222 25 4.0 16 40
450 04 UFN451 | 8.0 13.0 52 150 150 | 0.085 | UFN251 | 19.0 | 30.0 | 120 150
450 05 2N6769 | 7.0 11.0 44 150 150 | 0.12 2N6765 | 16.0 | 25.0 | 100 150
450 0.5 UFN453 | 7.0 12.0 48 150 150 7| 0.12 UFN253 | 16.0 | 25.0 | 100 150
450 0.85 | UFN441 | 50 8.0 32 125 150 | 0.18 UFN241 | 11.0 | 18.0 72 125
450 1.1 UFN443 | 4.0 7.0 28 125 150 | 0.22 UFN243 | 10.0 | 16.0 64 125
450 15 UFN431 | 3.0 45 18 75 150 | 04 UFN231 6.0 9.0 36 75
450..1 20 2N6761 | 25 4.0 16 75 150 | 0.6 2N6757 5.0 8.0 32 75
- 450 2.0 UFN433 | 25 4.0 16 75 150 | 0.6 UFN233 50 8.0 32 75
450 3.0 UFN421 | 15 25 10 40 150 -1 0.8 UFN221 3.0 5.0 20 40
4501 40 UFN423 | 1.0 2.0 8 40 150 | 1.2 UFN223 25 4.0 16 40
400 0.3 2N6768 | 9.0 14.0 56 150 100 | 0.055 | 2N6764 | 24.0 | 38.0 [ 152 150
400 0.3 UFN350 | 9.0 150 60 150 100 -] 0.055 | UFN150 | 25.0 | 40.0 | 160 150
400 0.4 UFN352 | 8.0 13.0 52 150 100 | 0.08 UFN152 | 20.0 | 330 | 132 150
400 7| 055 | UFN340 | 6.0 10.0 40 125 100 | 0.085 | UFN140 | 17.0 [ 27.0 | 108 125
400 0.8 UFN342 | 5.0 8.0 32 125 100 | 011 UFN142 | 15.0 | 24.0 96 125
400 1.0 2N6760 | 35 5.5 22 75 -100 | 018 2N6756 9.0 | 140 56 75
400 1.0 UFN330 | 35 5.5 22 75 100 | 0.18 UFN130 9.0 | 140 56 75
400 15 UFN332 | 3.0 45 18 75 100 | 0.25 UFN132 8.0 | 120 48 75
400 18 UFN320 | 2.0 3.0 12 40 100 | 03 UFN120 5.0 8.0 32 40
400 25 UFN322 | 15 2.5 10 40 100 | 04 UFN122 4.0 7.0 28 40
350 0.3 UFN351 | 9.0 15.0 60 150 60 | 0.055 | UFN151 | 25.0 | 40.0 | 160 150
350 04 2N6767 | 7.75| 12.0 48 150 60 | 0.08 2N6763 | 20.0 | 31.0 | 124 150
350 0.4 UFN353 | 8.0 13.0 52 150 “60 | 0.08 UFN153 | 20.0 | 33.0 | 132 150
350 0.55 | UFN341 | 6.0 10.0 40 125 60 | 0.085 | UFN141 | 17.0 | 27.0 | 108 125
350. | 0.8 UFN343 | 5.0 8.0 32 125 60 | 011 UFN143 | 15.0 | 24.0 96 125
350 1.0 UFN331 | 35 5.5 22 75 60 | 0.18 UFN131 9.0 | 140 56 75
350 15 2N6759 | 3.0 45 18 75 60| 0.25 2N6755 8.0 | 120 48 75
350 15 UFN333 | 35 45 18 75 60| 025 UFN133 8.0 | 120 48 75
350 1.8 UFN321 | 2.0 3.0 12 40 60 | 03 UFN121 5.0 8.0 32 40
350 25 UFN323 | 1.5 25 10 40 60 | 04 UFN123 4.0 7.0 28 40
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POWER SUPPLY DESIGNERS’ GUIDE
N-CHANNEL POWER MOSFETS

v e
‘5@[%& ggg;@ @9@
 Volts) | (Ohims) | Nombers | ity | KORmaY | Numbirs (Case: | (Amps) [ (Watts)
59{3 0.85 UFN840 1 0.4 UFN630 | 6.0 9.0 36 75

0.1 06 UFN632 | 50 | 80| 32 | 75

200
1.1 | UFN842 200,
"200| 08 |[UFN620 | 30 | 50 | 20 | 40
200
200
200°

15 UFN830
20 UFN832
3.0 UFN820

40 UFN822

1.2 UFN622 | 25 4.0 16 40
15 UFN610 | 1.5 2.5 10 20

24 UFN612 | 1.25| 2.0 8 20

A

afeses

St B 9
N = =
(=N Nl

T

085 |UFN84l | 50| 80| 32 | 125 15071 0.18 | UFN641 |11.0 | 180 | 72 | 125
UFN843 | 40| 70| 28 | 125 1501 022 | UFN643 [10.0 | 160 | 64 | 125

UFN831 | 3.0 | 45| 18 75 1500 04 UFN631 | 60 | 90| 36 | 75

45 UFN833 | 25| 40| 16 75 150, | 0.6 UFN633 | 50 | 80| 32 | 75
-450°] 30 |UFN821| 15| 25| 10 40 150 | 0.8 UFN621 | 30 | 50 | 20 | 40
401 40 | UFN823 | 10| 20 8 40 15071 1.2 UFN623 | 25 | 40| 16 | 40
- 4001 055 |UFN740 | 6.0 | 100 | 40 | 125 L 150°] 15 UFN611 | 15 | 25| 10 | 20
4001 080 |UFN742 | 50| 80| 32 | 125 - 1504] 24 UFN613 | 125 | 20 8 | 20
“B007) 1.0 |UFN730 | 35 | 55 | 22 75 ‘100:-{ 0.085 | UFN540 [17.0 | 27.0 | 108 | 125
400 15 |UFN732 | 30| 45| 18 75 : 0.11 |UFN542 |15.0 | 240 | 96 | 125
400/ 18 |UFN720| 20| 30| 12 40 0.18 |UFN530 | 90 | 140 | 56 | 75
4001 25 |UFN722 | 15| 25| 10 40 100%| 025 |UFN532 | 80 | 120 | 48 | 75
gég 36 |UFN710| 10| 15 6 20 110071 03 UFN520 | 50 | 80 | 32 | 40
‘400 50 |UFN712| 08 | 13 5 20 “100%] 0.4 UFN522 | 40 | 7.0 | 28 | 40
% 055 | UFN741 | 6.0 | 10.0 | 40 | 125 1007 0.6 UFN510 | 25 | 40 | 16 20
i&é@; 08 |[UFN743| 50| 80 | 32 | 125 10071 08 UFN512 | 20 | 35| 14 | 20

UFN731 35 55 | 22 75
UFN733 3.0 45 18 75
UFN721 | 20 3.0 12 40

UFN723 | 15 | 25| 10 40
UFN711 | 10| 15| 6 20
. UFN713 | 08 | 13| 5 20 .60,
200 0.18 |UFN640 | 11.0 | 180 | 72 | 125 560
£200°| 022 | UFN642 | 10.0 | 16.0 | 64 | 125 60

0.085 | UFN541 [17.0 | 27.0 | 108 | 125
0.11 UFN543 [15.0 | 24.0 96 | 125
0.18 UFN531 | 9.0 | 14.0 56 75

0.25 UFN533 | 80 | 12,0 48 75
0.3 UFN521 | 5.0 8.0 32 40
0.4 UFN523 | 4.0 7.0 28 40
0.6 UFN511 | 25 4.0 16 20
0.8 UFN513 | 2.0 3.5 14 20
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POWER SUPPLY DESIGNERS’ GUIDE
N-CHANNEL POWER MOSFETS

TO-39 T0-39 (CONT'D)
Vos | o | Bt | o P Vos | R S Bt |,
or'ZEn,, oS t‘;’t’é “mpe) | Putsed | Power Drain |Ondmte| b | PLek | Btax
“Source - -~ Drain | Dissi- $oufee Resist- . Drain | - Dissi-
Voltage: Part 100°C  25°C {Current| pation tage ance Part 100°C %?C Current! pation
{Volts). ,(O,hms) Numbers | Case Case [{Amps) atts) ‘(Vo!ts) (Ohms) | Numbers | Case se |{(Amps) atts)
500 | 15 |UFNF430| 175 275 11 | 25 100 | 06 [2N6782 225 (35 | 14 | 15
500 15 |2N6802 | 15 25 | 11 | 25 100 | 0.6 |UFNF110 | 225 |35 | 14 | 15
5001 20 |UFNF432| 15 225| 9 | 25 100 | 08 |UFNFL12 | 20 |30 | 12 15
500 30 |UFNF420| 10 16 | 65 | 20 60 | 0.18 |2N6795 |50 [80 | 32 | 25
500-| 30 |[2N6794 | 095 15 | 65 | 20 60 | 0.18 |UFNF131 |50 |80 | 32 | 25
5001 40 |UFNF422| 09 14 | 55 | 20 60 | 025 |UFNF133 |45 |70 | 28 | 25
450°:| 15 |UFNF431| 1.75 275| 11 25 60.| 03 |2N6787 |35 |60 | 24 | 20
450 { 15 |2N6801 | 15 25 | 11 | 25 60 | 03 |UFNF121 |35 [60 | 24 | 20
450 | 20 |UFNF433| 15 225| 9 | 25 60 | 04 |UFNF123 |30 |50 | 20 | 20
450 | 30 |UFNF421| 10 16 | 65 | 20 60 | 06 |2N6781 | 225 |35 | 14 | 15
450 | 30 |2N6793 | 095 15 | 65 | 20 "60 | 06 |UFNF111 [ 225 |35 | 14 | 15
“450°| 40 |UFNF423| 09 14 | 55 | 20 60 | 08 |UFNF113 |20 |30 | 12 15
400°] 10 |[UFNF330| 20 35 | 14 | 25
4007 10 |2N6800 | 16 30 | 14 | 25
400°| 15 |UFNF332| 16 30 | 12 | 25
400-] 18 |UFNF320| 145 25 | 10 | 20
400 | 18 |2N6792 | 125 20 | 10 | 20
- 4001 25 |UFNF322| 12 20 8 | 20
' 400°] 36 |UFNF310| 0.85 135| 55 | 15
40001 36 |2N6786 | 080 125| 55 | 15
400 { 50 |UFNF312| 070 1.15| 45 | 15
350~ 10 |UFNF331| 20 35 | 14 | 25
350 ] 10 [2N6799 | 16 30 | 14 | 25 T0-92
©350°| 15 |UFNF333| 16 30 | 12 | 25 T Ap.Continuous |~ -
350 | 18 |UFNF321| 145 25 | 10 | 20 Vps | Rpsiom Drain Current. | -lom | Pomax.
350 18 |2N6791 | 125 20 | 10 | 20 Drein, O Saste (Amps{g fulsed | Power
350 ] 25 |UFNF323| 12 20 | 8 20 | o

Voltage| ance Part 25°C<7 |Current} pation
350 | 36 |UFNF311| 085 135| 55 | 15 (Voltsy | (Ohmiy | Numbors | Gase | cAmps)| oWatts).
350 | 36 |2N6785 | 0.80 1.25| 55 | 15 ot sl &
3501 50 |UFNF313| 0.70 1.15| 45 15 100 | 15 |UFNA12 1.0 20 | 24
200 ] 0.4 |[2FNF6798| 35 55 | 22 | 25 60 | 15 |UFNALL 10 20 | 24
200 | 04 |UFNF230| 35 55 | 22 | 25
200 | 06 |UFNF232| 28 45 | 18 | 25
200 | 08 |2N6790 | 2.1 35 | 14 20
200 | 08 |UFNF220| 21 35 | 14 | 20
200 ] 12 |UFNF222| 175 30 | 12 | 20
200 | 15 |2N6784 | 145 225| 9 15
2000 | 15 |UFNF210 | 14 22 9 15
2007 | 24 |UFNF212| 1.1 18 |75 | 15
150 | 04 |2N6797 | 35 55 | 22 | 25
150 | 04 |UFNF231| 35 55 | 22 | 25
‘150. | 06 |UFNF233| 28 45 | 18 | 25 4 PIN DIP
150 | 08 |2N6789 | 21 35 | 14 | 20 ¥os | Rogon ( :‘Srf,?,"t““““s lom | Pomax.
150 | 08 |UFNF221| 21 35 | 14 | 20 S °Ras,st. ; (AripS) Pﬁ’mm Dres |
150 | 12 |UFNF223 | 175 3.0 12 20 Voltage| " ance Part- ] »:26°C. . |Current| pation
150 | 15 [2N6783 | 145 225| 9 | 15 Voits | (Ohms) | Numbers | - Case ' |(Amps)| (Walts)
150 | 15 |UFNF211| 14 22 9 15 .200°| 15 |UFND210 0.6 25 | 1.0
150 | 24 |UFNF213| 11 18 |75 | 15 ~150-| 2.4 |UFND213 0.45 18 | 10
100 | 018 [2N6796 | 50 80 | 32 | 25 10074 03 \UFND120 | 13 52 | 10
100-| 018 |UFNFI130 | 50 80 | 32 | 25 100-{ 06 |UFNDL10 | 10 40 | 10
100 | 025 |UFNF132| 45 70 | 28 | 25 -100°] 24 |UFND1Z0 05 20 | 10
100 | 03 [2N6788 | 35 60 | 24 | 20 . 860°] 04 |UFND123 1.1 44 | 10
100° | 03 |UFNF120| 35 60 | 24 | 20 60| 08 |UFND113 0.8 30 | 10
100 | 04 |UFNF122| 30 50 | 20 | 20 60 3.2 |UFND1Z3 0.4 15 | 1.0
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POWER SUPPLY DESIGNERS’ GUIDE

NPN POWER SWITCHING TRANSISTORS
Plastic Packaging
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POWER SUPPLY DESIGNERS’ GUIDE

SCHOTTKY BARRIER POWER RECTIFIERS

Axial
100 N/A Leaded
Plastic
Axial
10.0 N/A Leaded
Plastic
Axial
20.0 N/A Leadled
astic
3V 0.48 @ 6A 50.0 10 T(g‘{ggg)c
45V
20V
Sy 0.48 @ 8A 50.0 10 T(g-{z;gé\)c
45V
20V
3V 0.51 @ 12A 50.0 10 T9-2200¢
45V
20V
oy 053 @ 16A 50.0 20 T9.2208¢
45V
3 0.86 @ 157A 2500 20 (DOZI3AB)
45V @ T, = 25°C D05
OIS | 06@60A | 2000@ 35V 20 (DOSZINB)
20V 50.0
35V 0.6 @ 60A 20 DO-5
45y (D0-223AB)
50V 75.0

*Elevated Temperature

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

SCHOTTKY BARRIER POWER RECTIFIERS (continued)
Schottky Center-Tap Rectifiers

o | e | et | e | R,
12A
USD620C 20V
e v 0.6 @ 12A 50.0 10 T0-220AB
‘USD645C 45V
16A
Usp720c: 20V
LSprase Y 06 @ 16A 50.0 10 T0-220AB
UsD745¢ 45V
30A "
8%8%%8 2V 0.6 @ 20A 50.0 20 T0-3
USD345C 45y ' : . Center-Tap
sp41 | GRYETIEG | 0o6@20a | 1000@ 35V 20 Comrrap
100A
USM140C - 40v T0-3 Base
USM145C 45V 0.63 @ 60A 75.0 20 (Top Connector
USM150C 50V Module)
200A M2
~USM20040C 40V Power
USM20045C 45V 0.64 @ 125.0 20 Block
UsSM20050C 50V 100A (see datasheet)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 2-13 PRINTED IN U'S A



POWER SUPPLY DESIGNERS’ GUIDE

P/N JUNCTION RECTIFIERS
Low Voltage, Ultra-Fast Recovery (t. < 50ns)

b
50V
Axial Leaded
%283 895 @ 1A 0.05 25 e
50V
Axial Leaded
%2% 895 @ 2A 0.05 25 Cloe
50V .
Axial Leaded
%g% 850 @ 6A 0.15 30 e
B
0.15 T0-220AC
%8% 895 @ 8A 8'%8 35 (2 Lead)
188& o.go 22
0.80 T0-220AC
%88¥ 830 @ 16A (1)'88 35 @ Lead)
50V
DO-4
%ggg 825 @ 25A 4.0 35 (DO-203AR)
50V
DO-5
%ggg 840 @ 70A 30.0 50 (DO-203AB)
High Voltage, Ultra-Fast Recovery (t, < 50ns)
T T T T e T T TG TR TR I g veteiy
i ?(V) A E e f;%xw AR SN .'&“‘g}z?r il ol i b
200V .
Axial Leaded
28% 115@ 1A 0.20 50 e
200V .
300V 115 @ 3A 0.50 50 Aodal Leaded
400V ass
200V
DO-4
288¥/ 1.15 @ 20A 10.0 50 (DO-203AA)
200V
DO-5
28% 1.15 @ 50A 30.0 50 (D0-203AB)

*Elevated Temperature

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

P/N JUNCTION RECTIFIERS (continued)
Ultra-Fast Recovery Center-Tap Rectifiers (t. < 50ns)

: [ N T T e @ Ve o
U Yaw. @’f%‘? FOR H f,jf‘t, “R %m’!‘ et L
180V 818
150V .895 @ 8A 015 35 TO-220AB
200V 0.50
50V
T0-3
%ggv .825 @ 15A 4.0 35 Center-Tap
200V
T0-3
1?}:88¥ 1.15 @ 15A 10.0 50 Center-Tap
50V .
Axial Leaded
100V .895 @ 1A 100
150V Glass
50V .
Axial Leaded
100V .895 @ 5A .15 100
150V Glass
50V
1 k ) T0-220AC
128¥ 945 @ 8A 15 100 (2 Lead)
200V 05
50V
DO-4
100V .830 @ 20A 4.0 100
150V (DO-203AA)
100V .850 @ 60A 30.0 100 DO-203AB
150V
100V
150V 945 @ 8A .15 100 TO-220AB
200V
50V
: T0-3
o 100V .8 12.5A 40 100
56030 150V e Conter-Tap

*Elevated Temperature

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 » TELEX 95-1064 2-15 PRINTED IN US A.



Motor Control Circuits

MOTOR CONTROL DESIGNERS’ GUIDE

DESCRIPTION

T e eaRes

PACKAGE

2A, 36V, 30KHz,
H-Bridge Motor Driver

e External Loop Adjustment

® Single Power Supply (18-36V)

® Input Signal Symmetric to Ground
e Thermal Protection

15 Pin
Power SIP

Four Channel
Push-Pull Drivers
for Inductive Loads

® 1A Output per Channel (2A peak non-repetitive)
® Supply Voltage to 36V
o Inhibiting Facility
® Thermal Protection
© High Noise Immunity
® E-Version Provides for External
Emitter Sense Resistors
o Compatible with Standard TTL Logic Inputs

1293
16 Pin
“Batwing” Dip

L293E
20 Pin
“Batwing” Dip

Dual PWM Solenoid
Driver and
Stepper Motor Driver

® 3A Peak Current Per Driver

e Supply Voltage to 40V

® Current Limiting

e Thermal Protection

e Compatible with Standard TTL Logic Inputs

15 Pin
Power SIP

5A; 60V, 80V, 100V
H-Bridge Hybrid Circuit

® Designed and Characterized for Inductive Loads
as Stepper Motors, DC Motor Drives,
Full Bridge DC Converters
o Fast Switching Times with
Low (5mA) Drive Current
® Electrically Isolated 18-Pin Dip
with Integral Heat Spreader
e Compatible with Automatic Insertion

18 Pin DIL with
Integral Heat
Spreader

Switched Mode
Controller for
DC Motor Drive

® Single or Dual Supply Operation

e + 2.5 to + 20V Input Supply Range

® + 5% Initial Oscillator Accuracy;
+ 10% Over Temperature

® Pulse-by-Pulse Current Limiting

e Under-Voltage Lockout

® Uncommitted PWM Comparators for
Design Flexibility

18 Pin
Dip

Stepper Motor
Drive Circuit

e Half-Step and Full-Step Mode
® Bipolar Constant Current Chopper Drive
® Built-In Protection Diodes (Schottky)
e Wipe Range of Current Control 5-1000mA
® Wide Voitage Range 10-45V
e Designed for Unregulated Motor

Supply Voltage

16 Pin
Dip

® Thermal Overload Protection

o [ R

Note: U2TA506, 8 & 10 and U2TA606, 8 & 10 T0O-92 Darlingtons are appropriate for driving DC brushless motors and other inductive loads.

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

TWX (710) 326-6509 + TELEX 95-1064 2-16 PRINTED IN U.S.A.



MILITARY DESIGNERS’ GUIDE
SILICON RECTIFIERS

Schottky
e : CMAXIMUM S MAXIMUM .
OUTPUT ST VOLTAGES * i~ CURRENT
O UTYPE CURRENT Vawm AT, =25°C ALY = 125°C
. IN63eT - 25A 45v 0.44V @ 5A (pk) 15mA @ 45V (pk)
. INB392. |  60A 45v \0.47V @ 10A (pk) | 20mA @ 45V (pk)

* Series available as JAN, JANTX and JANTXV

High Efficiency, Fast Switching

S OUTPUT . FORWARD. " | m
. INBB02: 50V 875V Axial /477*
o ANBS04 2.5A 100V @ 25ns Axial /477
. IN5B06 150V 1A Axial /477
- 1NB807 50V 875V Axial /477*
~IN5809 6.0A 100V @ 30ns Axial /477
150V 4A Axial /477
50V .900V DO-4 /478*
20A 100V @ 35ns DO-4 /478
150V 10A DO-4 /478
50V 975V DO-5 /550*
5 70A 100V @ 50ns DO-5 /550
o 150V 70A DO-5 /550

i 2L MAXIMUM s

200V 1L3v@ 1A 150ns Axial /359*
400V 1l3V@ 1A 150ns Axial /359
600V 13V@ 1A 250ns Axial /359
200V 1.6V @ 3A 150ns Axial /429*
400V 1.6V @ 3A 250ns Axial /429
600V 1.6V @ 3A 250ns Axial /429
100v 1.5V @9A 150ns Axial /424%*
200V 1.5V @ 9A 200ns Axial /424
400V 1.5V @ 9A 250ns Axial /424
600V 1.5V @ 9A 400ns Axial /424
50V 1.5V @ 9A 150ns Axial /411*
100V 1.5V @ 9A 150ns Axial /411
200V 1.5V @ 9A 150ns Axial /411
400V 1.5V @ 9A 150ns Axial /411
500V 1.5V @ 9A 250ns Axial /411
600V 1.5V @ 9A 400ns Axial /411

* Series available as JAN, JANTX and JANTXV
** Series available as JAN and JANTX

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 + TELEX 95-1064 2-17 PRINTED IN U.S A.



MILITARY DESIGNERS’ GUIDE

SILICON RECTIFIERS (continued)

General Purpose, Standard Recovery

75mA 60V L0V @ 20mA 225mA DO-7 /193%**
55mA 125V 1.0V @ 7mA 165mA DO-7 /193
40mA 175V 1.0V @ 3mA 120mA DO-7 /193
200mA 70V 1.0V @ 100mA 2A DO-7 /118%*
200mA 180V 1.0V @ 100mA 2A DO-7 /118
40mA 175V 1.0V @ 10mA 500mA DO-7 /256%**
400mA 270V 1.0V @ 400mA 5A DO-7 /240**
400mA 270V 1.0V @ 400mA 5A DO-35 /240%
400mA 480V 1.0V @ 400mA 5A DO-7 /240%*
400mA 480V 1.0V @ 400mA 5A DO-35 /240*
1A 200V 1.3V @ 3A 25A Axial /286*
1A 400V 1.3vV@ 3A 25A Axial /286
1A 600V 1.3V @ 3A 25A Axial /286
1A 800V 1.3V @ 3A 25A Axial /286
1A 1000V 1.3V @ 3A 25A Axial /286
1A 200V 1.3V @ 3A 30A Axial /427*
1A 400V 1.3V @ 3A 30A Axial /427
1A 600V 1.3V @ 3A 30A Axial /427
1A 800V 1.3V @ 3A 30A Axial /427
2A 200V 1.lVe 1A 20A Axial /228%*
2A 400V LIV@ 1A 20A Axial /228
2A 600V 1LIV@ 1A 20A Axial /228
2A 800V LIV@ 1A 20A Axial /228
3A 200V 1.2V @ 9A 100A Axial /420%
3A 400V 1.2V @ 9A 100A Axial /420
3A 600V 1.2V @ 9A 100A Axial /420
3A 800V 1.2V @ 9A 100A Axial /420
* Series available as JAN, JANTX and JANTXV
** Series available as JAN and JANTX
*** Series available as JAN only
Radiation Tolerant Rectifiers
T EIERAN FE D > B e b WWJ . ‘ “MAXIMUM o
: nt xsomag\ ' CSURGE. . RADIATION e
PV VOLTAGE CURRENT ... | - TOLERANCE PACKAGE -
1A 50V 1.0 @ 0.5A 20A >10" Axial
1A 100V 1.0 @ 0.5A 20A >10" Axial
1A 150V 1.0 @ 0.5A 20A >10" Axial
1A 200V 1.0 @ 0.5A 20A >10™ Axial
1A 250V 1.0 @ 0.5A 20A >10™ Axial
2A 50V 1.0@ 1A 25A >10™ Axial
: 2A 100V 1.0@ 1A 25A >10" Axial
03215 2A 150V 1.0@ 1A 25A >10™ Axial
<. UR220 . S 2A 200V 1.0@ 1A 25A >10" Axial
o URRRB L 2A 250V 1.0@ 1A 25A >10™ Axial
Hugh Eff|c|ency, Center Tap Rectifiers and Doublers
u&xmuu . REVERSE i Gl ' o
‘ RECOVERY = OUTPUT "SURGE |
mma TIME ;. > CURRENT . CURRENT. ./~ PACKAGE
.930V TO-3
@ 35ns 30A 400A TO-3
15A TO-3
1.15v TO-3
@ 50ns 30A 400A TO-3
15A TO-3

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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MILITARY DESIGNERS’ GUIDE
SWITCHING DIODES

Low Current

‘ MAXIMUM REVERSE . R
S OUTPUT - FORWARD RECOVERY P N S
 TYPE CURRENT Vawm VOLTAGE TIME “PACKAGE -~ |~ MIL-5-19500- "

IN25]1 ’ 14mA 40v 1.0V @ 5mA 30ns DO-7 /188%**
IN662 40mA 80V 1.0V @ 10mA 500ns DO-7 /256%**
IN663 = 100mA 80V 1.0V @ 100mA 500ns DO-7 /256%%*
IN914 75mA 100V 1.0V @ 10mA 5ns DO-35 /116%*
1N3064 75mA 75V 1.0V @ 10mA 4ns DO-7 /144%%
1N3070 200mA 200V 1.0V @ 100mA 50ns DO-35 /169**
1N3595 150mA 150V .80V @ 10mA 3us DO-7 /241*
1N3600 200mA 75V .74V @ 10mA 4ns DO-7 /231*
1N4148 150mA 100V 1.0V @ 10mA 5ns DO-35 /116*
1N4148-1 150mA 100V 1.0V @ 10mA 5ns DO-35 /116*
1N4150-1 200mA 75V T4V @ 10mA 4ns DO-35 /231*
1N4153 150mA 75V .88V @ 20mA 4ns D0-35 /337*
1N4153-1 150mA 75V .88V @ 20mA 4ns D0-35 /337*
1N4454 200mA 75V 1.0V @ 10mA 4ns DO-35 /144*
1N4454-1 200mA 75V 1.0V @ 10mA 4ns DO-35 /144*
1N4500 300mA 80V 77V @ 20mA 6ns DO-35 /403*
1N4531 125mA 100V 1.0V @ 10mA 8ns DO-34 /116*
1N4532 125mA 75V 1.0V @ 10mA 4ns DO-34 /144%
1N4534 150mA 75V .88V @ 20mA 4ns DO-34 /337*
1N4938° 150mA 250V 1.0V @ 100mA 50ns DO-7 /169**
1N4938-1 150mA 250V 1.0V @ 100mA 50ns DO-7 /169%*

* Series available as JAN, JANTX and JANTXV
** Series available as JAN and JANTX
*** Series available as JAN only

SWITCHING REGULATOR POWER OUTPUT CIRCUITS

FALL-TIME | ON-STATE PR S
QUTPUT INPUT/QUTPUT VOLTAGE CURRENT VOLT. @ CURR, v PRV
TvPE CURRENT, PK. VOLTAGE POLARITY s (s) | (D@ | - PACKAGE -
PIC600 60V Pos.
PICB01 ’ 80V Pos. 4 PIN
PiG602 5A 100v Pos. 75 150 15@2 70-66
PIC610 60V Neg. (Isolated)
PIC611 80V Neg.
PIC612 100V Neg.
PIC625 60V Pos.
PIC626 80V Pos. 175 300 4PIN
PIC627 15A 100V Pos. 15@7 To.66
PIC635 60V Neg. (Isolated)
PIC636 80V Neg. 300 300
PIC637 100V Neg.
PIC645 60V Pos.
PIC646 80V Pos. 150 300
PIC647 100V Pos. 3PIN
PICE55 20A 60V Neg. 15@7 70-3
PIC656 80V Neg. 300 300
PIC657 100V Neg.
PIC730 30V Pos. 3PIN
PIC740 30A a0v Pos. 350 300 10@20 703
4 PIN
PIC800 350V Pos.
8A 200 200 15@5 TO-66
PIC8O1 400V Pos. (Isolated)
4 PIN
PIC810 350V Neg.
8A 200 200 15@5 TO-66
PIC811 400V Neg. (Isolated)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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MILITARY DESIGNERS’ GUIDE

LINEAR INTEGRATED CIRCUITS
Pulse Width Modulators

300kHz

X X[ X |X|X]|200mA 500kHz X
100mA
X[X[X]|X X | 0.4A 500kHz
Pulse
100mA
XX |X]|X X | 0.4A 500kHz
Pulse
XX |X]X|X]X]100mA 400kHz X
|
X X | X 200mA 300kHz X
X|X[{X|X]|X]|X|200mA | X | 500kHz X
XX |[X]|X]|X]|X]|200mA | X | 500kHz X
X|X|X]|X]|X]|X]|200mA | X | 500kHz N/A
3 100mA
b e X XXX 1A X | 500kHz N/A
@@1@2/8&35 Pulse
*Available with 883B screening.
UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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MILITARY DESIGNERS’ GUIDE
LINEAR INTEGRATED CIRCUITS (continued)

Three Termmal Voltage Regulators. Adjustable*

- e - cumm_ , REGULATED OUTPUT YOLTAGE . . ::
TYPE ) POLARITY. T T e
o UCLLTK \
LLUCR17K 1.5A Pos. Adjustable from 1.2V to 37V
- /UC317K
7 UC137K -
. JC237K - ’ 1.5A Neg. Adjustable from -1.2V to -37V TO-3
7 UC337K : T0-3
o UC150K - T0-3
e Ao C2B0K - 3.0A Pos. Adjustable from 1.2V to 33V TO-3
el UC3S0K T0.3
Three Terminal Voltage Regulators, leed Positive*
-  Sureut L
LT TeE "(A) PACKAGE
: m&ggj‘ﬁ% 1.5A Pos. 5V £ 1% 12V £ 1% 15V 1% o3
ngggg‘é}(sg’éggs 154 Pos. 5V + 4% 12V + 4% 15V + 4% 193
Three Termmal Voltage Regulators, Fixed, Negatlve*
Sy e AT
CoTeE ] ‘Pm,imx" el 5y PACKAGE "
gm&gﬁs 15A Neg. -5V %1% 12Vt 1% -15V £ 1% o3
{ijg&%s 1.5A Neg. -5V + 4% -12V + 4% -15V t 4% Igjg
#*MIL-STD-883 Screening MIL-STD-883 Screening Tests

Unitrode offers all of the above devices screened to MIL-STD-883,
customer requirements, and will perform tests as specified by
MIL-M-38510.
When ordering MIL-STD-883 Screening, specify:
® Prime electrical and military temperature range, generic
part number and package type

® Class of 883 screening (class A, B or C)

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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o |nternal Visual Pre or Post Cap
® Stabilization Bake

o Temperature Cycling

® Constant Acceleration

© Hermeticity
a) Fine
b) Gross

® Pre-Burn-in Electrical Test
® Burn-in Test
o Final Electrical Test

a) DC @ 25°C

b) DC @ Max. and Min. Rated Temperature
¢) Dynamic @ 25°C

d) Functional @ 25°C

® Radiographic
o Qualification and Quality Conformance Testing
o External Visual

PRINTED IN U.S.A




MILITARY DESIGNERS’ GUIDE

40Hz - 5kHz
fn RTINS %
it TioN o
Single Phase
200V Ve @ 15.7A, 1.35V Max.
AC AC . 10A 400V ln @ Vg, 2uA Max. /469*
600V Isurce, 100A
Single Phase
by Ve @ 39A, 1.4V Max.
Ac A 25A 400V ln @Vg, 2uA Max. /446*
600V Isurce, 150A
Three Phase
O
' v ¥ 200V Ve @ 39A, 1.3V Max.
o od o] 25A 400V ln @ Vg, 3uA Max. /483**
AC Y ACKACY 600V Isurce, 150A
-0

* Series available as JAN and JANTX
** Series available as JANTX only

HIGH VOLTAGE DOORBELL® MODULES

40Hz - 5kH

1uA 19V @ 1A
2A 5kV SuA 10V @ 2A 80A /404*
Wi 5A 5kV SuA 10V @ 5A 200A
Doorbell® is a registered trademark of Unitrode Corporation
* Series available as JAN only
SENSISTORS”®

MIL-T-23648A/9

Molded, 5% tolerance, 33-10KQ

MIL-T-23648A/9

Molded, 10% tolerance, 33-10KQ

MIL-T-23648A/19

Glass, 5% tolerance, 10-2.7KQ

MIL-T-23648A/19

Glass, 10% tolerance, 10-2.7KQ

POWER MOSFETS
N-Channel

Sensistors® is a registered trademark of Unitrode Corporation

0.3
0.4

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

NPN POWER SWITCHING TRANSISTORS

coum . ch;u) MINIMUM Mmm."”x MAXIMUM . |
CURRENT _ M, Chee @ L6(A) | Voeay @1V (A) mmuﬁw I
2A 200V 40 @ .5A AV @ 1A 0.4us
2A 300V 25 @ .5A AV @ 1A 0.6us
2A 200V 40 @ 5A AV @ 1A 0.4us
2A 300V 25 @ 5A AV @ 1A 0.6us
3A 60V 20@1A 5V @ 2A 1.2us
3A 80V 20@1A 5V @ 2A 1.2us
3A 60V 40 @1A 5V @ 2A 1.2us
3A 80V 40 @ 1A 5V @ 2A 1.2us
5A 80V 40@ 1A LOVe@ 1A - T0-59 1277**
5A 80V 40 @ 1A 25V @ 1A 0.3us TO-59 /315%
5A 80V 40@ 1A 25V @ 1A 0.3us TO-111 /315
5A 80V 40 @ 1A 25V @ 1A 0.8us TO-111 /374%
5A 80V 80 @ 1A 25V @ 1A 1.0us T0-111 /374
5A 80V 40 @ 1A 25V @ 1A 0.8us TO-59 /374
5A 8ov 80 @ 1A 25V @ 1A 1.0us T0-59 /374
5A 200V 40 @ 1A AV @ 3A 0.8us TO-66 /455*
5A 300V 5@ 1A AV @ 3A 1.0us T0-66 /455
5A 200V 40 @ 1A 4V @3A 0.8us T0-5 /455
5A 300V 25 @ 1A AV @ 3A 1.0ps T0-5 /455
8A 250V 15 @ 3A 0.8V @ 3A 0.4us T0-3 /498
8A 350V 12@3A 15V @ 3A 0.4us T0-3 /498
8A 300V 7 @5A 1.5V @ 3A 0.9us T0-3 N/A
8A 300V 7 @5A 1.5V @ 3A 0.4us T0-3 N/A
8A 400V 7@ 5A 1.5V @ 5A 0.9us T0-3 N/A
8A 400V 7@5A 1.5V @ 5A 0.4us T0-3 N/A
10A 70V 10 @ 10A 0.6V @ 5A 0.4us T0-5 /394*
10A 120v 10 @ 10A 1.0V @ 10A 0.2us T0-3 N/A
15A 100V 12@8A 1.0V @ 8A 0.3us T0-3 N/A
15A 300V 12 @ 5A 15V @ 10A 0.7us T0-3 /525
15A 400V 12 @ 5A 1.5V @ 10A 0.7us T0-3 /525
20A 90V 20@ 12A 1.2V @ 12A 0.5us T0-3 /439*
g : 20A 75V 20 @ 10A 1.0V @ 10A 0.5us T0-3 /439
. 2N5671 30A 90V 20 @ 15A | 0.75V @ 15A 0.5us T0-3 N/A
S 2NBET2 30A 120V 20@15A | 0.75V @ 15A 0.5us T0-3 N/A

* Series available as JAN, JANTX and JANTXV

** Series available as JAN and JANTX

POWER DARLINGTONS

hep @5A.

MINUM

80V
150V
80V
150V

2000
1000
2000
1000

** Series available as JAN and JANTX

PROGRAMMABLE UNIJUNCTION TRANSISTORS

¥

CURRENT

NG

40V

2uA @ Re = IMEGQ

1.5mA @ Re = 200Q

* Available as JAN, JANTX and JANTXV

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 » TEL. (617) 861-6540

TWX (710) 326-6509 + TELEX 95-1064
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MILITARY DESIGNERS’ GUIDE

POWER ZENERS AND TRANSIENT SUPPRESSORS

b
9

e

Axial

6.8V-200V 140W

5.6V-54V - 500W Axial

5.6V-6.2V 900W Axial

6.8V-390V 900W Axial

33V-191v 1500W Axial

10W 6.8V-100V 2000W Stud Mount

* Sel AN, JANTX and JANTXV

THYRISTORS

ries available as J

Silicon Control Rectifiers

30V /419%*

0.5A 60V 20uA 0.6V TO-18 /419
0.5A 100V 20pA 0.6V TO-18 /419
0.5A 30V 20pA 0.6V TO-18 /419
0.5A 60V 20uA 0.6V TO-18 /419
0.5A 100V 20pA 0.6V T0-18 /419
1.25A 30v 200pA 0.8v T0-9 /198%**
1.25A 60V 200uA 0.8V TO-9 /198
1.25A 100V 200pA 0.8V T0-9 /198
1.25A 150V 200pA 0.8V T0-9 N/A
1.25A 200V 200pA 0.8V TO-9 /198
1.6A 50V 20uA 0.6V TO-39 /276*
1.6A 100V 20pA 0.6V TO-39 /276
1.6A 150V 20pA 0.6V TO-39 N/A
1.6A 200V 20pA 0.6V T0-39 /276
1.6A 250V 20pA - 0.6V T0-39 N/A
1.6A 300V 20uA 0.6V TO-39 /276
1.6A 400V 20uA 0.6V TO-39 /276

* Series available as JAN, JANTX and JANTXV
** Series available as JAN and JANTX

*** Series available as JAN only
1 Available in “A” and non “A” versions

Ultra Fast Switching

a : ;
GA102 ©

T0-18
T0-18

t Post 3x10™ NVT

UNITRODE CORPORATION « 5 FORBES ROAD
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LINEAR INTEGRATED CIRCUITS
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LINEAR INTEGRATED CIRCUITS
Pulse Width Modulators

PRODUCT SELECTION GUIDE

.o TYPE

PERFORMANCE CHARACTERISTICS

UC1524/252473524
UC1524/883B -

300kHz | X 16 Pin DIP

Advanced ' - .
'+ UC1524A72524A/3524A
UC1524A/883B ~

200mA

500kHz | X X 16 Pin DIP

Regulating PWMs' ' X | x| x | x
UCI525A/2525A/3525A
UC1525A/8838

100mA
0.4A
Pulse

500kHz XXX 16 Pin DIP

Advanced
‘Regulating PWMs -
“UG1527A/2527A/3527A -
| UCI527A/B8838 .. . .

100mA
0.4A
Pulse

500kHz XXX 16 Pin DIP

- Advanced
“Regulating PWMs
UC1526/2526/3526

100mA

400kHz X| XX X 18 Pin DIP

- UCI526/8838
~‘Regulating -

| UCA93/UC494/
Ucass

200mA

300kHz | X X X 16 Pin DIP

18 Pin DIP

Regulating PWMs.
UC493A7UC493AC

-UC494AZUCA94AC L X X
UC495A/UC495AC
UG4958/UC495BC

200mA

16 Pin DIP
300kHz

18 Pin DIP

CurrentMode
PWM Controllers « I x
UC1846/2846/3846 :
UC1846/8838

200mA | X

500kHz XX |X|X [ X 16 Pin DIP

Cuirrent Mode

“PWM Controllers
'UC1847/2847/3847
UC1847/883B "

200mA | X

500kHz X|IX|X|X| X 16 Pin DIP

Programmable
 Primary Side PWMs x [x |x [x [x
UC184072840/3840
UC1840/8838 °

200mA | X

500kHz X XX {N/A X 18 Pin DIP

Programmable
Primary Side PWMs
UCiB842/2842/3842
UC1842/883B

100mA

Pulse

500kHz X X N/A | X 8 Pin DIP

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

33

PRINTED IN U.S A




LINEAR INTEGRATED CIRCUITS

Power Supply Support Functions

PRODUCT SELECTION GUIDE

, ; i e 'KEY FEATURES .= CKAG
Power Supply e Over/Under-Voltage, and Current Sensing Circuits 16 Pin
Supervisory Circuit, ® Programmable Time Delays DIL
Monitors and Controls @ SCR “Crowbar” Drive of 300mA (1543 Series)
Power Supply Output ® Optional Over-Voltage Latch

® Internal 1% Accurate Reference

© Remote Activation Capability 18 Pin

® Uncommitted Comparator DIL

o Inputs for Low Voltage Sensing (UC1544 series only) (1544 series)
Dual High Current ® Dual, 1.5A, Totem Pole Outputs 16 Pin
MOSFET Compatible ® Parallel or Push-Pull Operations DIL
Output Driver ® Single-Ended to Push-Pull Conversion

e Internal Overlap Protection

® Analog, Latched Shutdown

® High-Speed, Power MOSFET Compatible

® Thermal Shutdown Protection

® 5 to 40V Operation

® Low Quiescent Current
High Efficiency ® Minimum Vin—Vour less than 0.5V at 5A Load 16 Pin
Linear Regulator, with External Pass Device DIL
Low Input-Output ® Equally Usable for either Positive
Differential or Negative Regulator Design

o Adjustable Low Threshold Current Sense Amplifier

® Under- and Over-Voltage Fault Alert with

Programmable Delay
o Qver-Voltage Fault Latch with 100mA
Crowbar Drive Output

Isolated Feedback e An Amplitude-Modulation System for Transformer 14 Pin
Generator Coupling an Isolated Feedback Error Signal DIL
Stable and Reliable e Internal 1% Reference and Error Amplifier
Alternative to an ® Loop Status Monitor
Optical Coupler o Low-Cost Alternative to Optical Couplers

® Internal Carrier Oscillator Usable to 5SMHz

® Modulator Synchronizable to an External Clock
Quad Supply and ® Monitor Four Power Supply Output Voltage Levels 18 Pin
Line Monitor o Both Over- and Under-Voltage Indicators DIL
Precision System o Internal Inverter for Negative Level Sense

o Adjustable Fault Window

e Additional Input for Early Line Fault Sense

® On Chip, High-Current General Purpose OP-AMP

v o ‘ﬂgscalm~ R e

Bridge
Transducer
Switch

® Dual Matched Current Sources
e High-Gain Differential Sensing Circuit

e Wide Common-Mode Input Capability

o Complimentary Digital Open-Collector Outputs
® Externally Programmable Time Delay

e QOptional Output Latch with Reset

® Buiit-in Diagnostic Activation

e Wide Supply Voltage Range

e High Current Heater Power Source Driver

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

Voltage Regulators

Three Terminal Voltage Regulators, Adjustable

PRODUCT SELECTION GUIDE

OUTPUT
o CURRENT | o REGULATED OUTPUT VOLTAGE o
TYPE (A POLARITY vy - PACKAGE - -
UC117K/LM117K T0-3
UC217K/LM217K 1.5A Pos. Adjustable from 1.2V to 37V TO-3
*1IC317K/LM317K T0-3
UC137K/LM137K T0-3
UC237K/LM237K 1.5A Neg. Adjustable from -1.2V to -37V TO-3
* JC337K/LM337K TO-3
UC150K/LM150K TO-3
UC250K /LM250K 3.0A Pos. Adjustable from 1.2V to 33V TO-3
*UC350K/LM350K TO-3
Three Terminal Voltage Regulators, Fixed, Positive
CURRENT REGULATED OUTPUT VOLTAGE T
TYPE () .. POLARITY . o) . PACKAGE
UC7800AK/LM140AK SERIES T0-3
 +C7800ACK/LM34OAK SERIES 1.5A Pos. 5V + 1% 12V + 1% 15V + 1% 103
. "UC7800K/LM140K SERIES T0-3
+UC7800CK/LM340K SERIES 1.5A Pos. 5V £ 4% 12V + 4% 15V + 4% 103
Three Terminal Voltage Regulators, Fixed, Negative
OuUTPUT : . i
CURRENT REGULATED OUTPUT VOLTAGE .
TYPE {R) 'POLARITY (4} B . : PACKAGE
UC7900AK/LM120K SERIES T0-3
 *C7900ACK SERIES 1.5A Neg. -5V £ 1% -12V £ 1% -15V ¢ 1% 103
UC7900K SERIES - T0-3
*UC7900CK/LM320K SERIES 1.5A Neg. 5V £ 4% Claveaw | 15V 4% 10-3
* Also ilable in T0-220 pack

UNITRODE CORPORATION « 5 FORBES ROAD

LEXINGTON, MA 02173 « TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064
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LINEAR INTEGRATED CIRCUITS PRODUCT SELECTION GUIDE

Motor Control Circuits

TYPE _ . DESCRIPTION. e - - KEY FEATURES S PACKAGE . -
1292 -] 2A, 36V, 30KHz, ® External Loop Adjustment . 15 Pin
- e H-Bridge Motor Driver @ Single Power Supply (18-36V) Power SIP

® Input Signal Symmetric to Ground
® Thermal Protection

1293/293E Four Channel ® 1A Qutput per Channel (2A peak non-repetitive) L293
. Push-Pull Drivers ® Supply Voltage to 36V 16 Pin
i for Inductive Loads ¢ Inhibiting Facility “Batwing” Dip
PR ® Thermal Protection
Lo ® High Noise Immunity
e E-Version Provides for External L293E
Emitter Sense Resistors 20 Pin
e Compatible with Standard TTL Logic Inputs “Batwing” Dip
1295 : Dual PWM Solenoid © 3A Peak Current Per Driver 15 Pin
Driver and e Supply Voltage to 40V Power SIP
Stepper Motor Driver e Current Limiting

® Thermal Protection
e Compatible with Standard TTL Logic Inputs

UC1637/2637/3637 Switched Mode e Single or Dual Supply Operation 18 Pin

Controller for e + 2.5 to + 20V Input Supply Range Dip
DC Motor Drive ® + 5% Initial Oscillator Accuracy;

+ 10% Over Temperature

® Pulse-by-Pulse Current Limiting

e Under-Voltage Lockout

® Uncommitted PWM Comparators for
Design Flexibility

UC1717/UC3717 Stepper Motor ® Half-Step and Full-Step Mode 16 Pin
o Drive Circuit ® Bipolar Constant Current Chopper Drive Dip

e Built-In Protection Diodes (Schottky)
e Wipe Range of Current Control 5-1000mA
e Wide Voltage Range 10-45V
® Designed for Unregulated Motor

Supply Voltage
® Thermal Overload Protection

Note: U2TA506, 8 & 10 and U2TA606, 8 & 10 T0-92 Darlingtons are appropriate for driving DC brushless motors and other inductive loads.

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 « TEL. (617) 861-6540
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LINEAR INTEGRATED CIRCUITS L292

Switchmode Driver for DC Motors

FEATURES DESCRIPTION
® Driving capability: 2A, 36V, 30KHz The L292 is a monlithic LS| circuit in a 15-lead Multiwatt® package. It is intended to
e Two logic chip enable inputs drive DC motors controlling positioning devices such as used in typewriters, printers,

o External loop gain adjustment plotters and other computer peripherals.

o Single power supply (18 to 36V) The device contains a level shifter, triangle waveform oscillator, error amplifier, PWM
comparator, current sensing amplifier, H-bridge output stage with a 2A, 36V driving

® Input signal symmetric to ground capability and two output enable inputs. Protection circuitry includes under-voltage

® Thermal protection output inhibit and thermal protection.

ABSOLUTE MAXIMUM RATINGS THERMAL DATA

Power SUpply, V..o oni e 36V Thermal Resistance Junction-Case, fuc .......... 3°C/W max
Input Voltage, Vi..ovoeveviniini i, =15 to +VsV

Inhibit Voltage, Vinhibit -+« v vvvveennrennne.ns ..0to VsV

Output Current, lo...voe e 2.5A

Total Power Dissipation (Tcase = 75°C) o.vvvvvvvvennnnnn. 25W

Storage and Junction Temperature, Tstg........ -40 to +150°C

Thermal Resistance Junction-Case, fyc ............... 3°C/W

BLOCK DIAGRAM

+Vs
e o
1
1202
1
! R2
| 7 2kQ
v 16 R1
" 12kQ - ever R3
: R2 SHIF 5kQ
' 7 2ka
'
: 12kQSRI 5Q/5mH
? - @
i Vo = +8V
' 2 0SCILL TinF
|
1
1} | REF
1
i
1
R 1

L)
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MECHANICAL DATA

CONNECTION DIAGRAM

L292

V PACKAGE

4.3 5.08

MOTOR
Rs2

'S
INHIBIT(CEI;
INHIBIT(CE2
OSCILL.(R)
OSCILL.(C)
OUTPUT(ERR. AMPL.)
GND

INPUT (ERR. AMPL.)
INPUT (LEVEL SHIFT)
QUTPUT C.S.A.

N | -378 + 382 Comp. INPUT
N Rsl
5 MOTOR
Dimensions in millimeters
ELECTRICAL CHARACTERISTICS (Ta = 25°C; fosc = 20KHz unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNITS
Supply Voltage Vs 18 36 v
Quiescent Drain Current la Vs = 20V (offset null) 30 50 mA
Input Offset Voltage (Pin 6) Vos Vs=36V,lo=0 +350 mV
Inhibit Input Voltage (Pin 12, 13) Vinh. L 2 v
Vinnh. H 32 V'
Inhibit Input Current lion. L | Vion. (L) = 04V 100 | wA
linh. H | Vinh. (H) = 3.2V 10 A
Input Current (Pin 6) i Vi=-88v -18 mA
Vi = +8.8V 0.5 mA
Input Voltage (Pin 6) Vi Rs1 = Rs2 = 0.2Q lo = 2A 9.1 v
lo = -2A -9.1 v
Output Current lo V) £ 9.8V, Rs1 = Rs2 = 0.2Q 2 A
. . . . lo =2A 5 v
Total Drop Out Voltage Vo (including sensing resistors)
lo=1A 35 \
Sensing Resistor Voltage Drop VRrs Tj=150°C, Io = 2A 0.44 v
Transconductance l_o Rs1 = Rs2 = 0.2Q 220 240 260 | mA/V
Vi Rs1 = Rs2 = 0.4Q 120 mA/V
Frequency Range (Pin 10) fosc 1 30 KHz
TRUTH TABLE
Vinhibit Output Stage
Pin 12 Pin 13 Condition
L L Disabled
L H Normal Operation
H L Disabled
H H Disabled
UNITRODE CORPORATION « § FORBES ROAD

LEXINGTON, MA 02173 » TEL. (617) 861-6540

TWX (710) 326-6509 « TELEX 95-1064
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FUNCTIONAL DESCRIPTION

The error signal input has been designed toaccept a bidirectional
error signal symmetrical to ground. The level shifter converts the
+ error signal into a single positive signal with the aid of an
internally generated 8V reference. This same reference voltage
supplies the triangle wave oscillator whose frequency is fixed by
the external RC network (Rt, Ct - pins 11 and 10) where:

(with R = 8.2KQ)

fose =

°% " 2RC
The oscillator determines the switching frequency of the output
stage and should be in the range 1 to 30KHz.

Motor current is regulated by an internal loop inthe L292 which is
performed by the resistors Rs1, Rs2 and the differential current
sense amplifier, the output of which is filtered by an external RC
network and fed back to the error amplifier.

The choice of the external components in this RC network (pins 5,
7,9) is determined by the motor type and the bandwidth require-
ments. The values shown in the diagram are fora 5Q, 5mH motor.
(See L292 Transfer Function Calculation in Application Informa-
tion).

The error signal obtained by the addition of the input and the
current feedback signals (pin 7) is used to pulse width modulate
the oscillator signal by means of the comparator. The pulse width
modulated signal controls the duty cycle of the H-bridge togive an
output current corresponding to the L292 input signal.

The interval between one side of the bridge switching off and the
other switching on, 7, is programmed by Cr in conjunction withan
internal resistor Rr.

This can be found from:
T = R7 - Cpin 10 (C7 in the diagram)

Since Rr is approximately 1.5 KQ and the recommended 7 to
avoid simultaneous conduction is 2.54S, Cpin 10 should be
around 1.5nF.

The current sense resistors Rs1 and Rs1 should be high precision
types (maximum tolerance £+2%) and the recommended value is
given by:

Rmax * lo max < 0.44V

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

L292

It is possible to synchronize two L292s, if desired, using the
network shown in Figure 1.

Figure 1.

Finally, two enable inputs are provided on the L292 (pins 12 and
13-active low and high respectively). Thus the output stage may
be inhibited by taking pin 12 high or by taking pin 13 low. The
output will also be inhibited if the supply voltage falls below 18V.

The enable inputs were implemented in this way because they are
intended to be driven directly by a microprocessor. Currently
available microprocessors may generate spikes as high as 1.5V
during power-up. These inputs may be used for a variety of appli-
cations such as motor inhibit during reset of the logical system
and power-on reset (see Figure 2).

Figure 2.
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APPLICATION INFORMATION

D3

T R3 b ii

| 5kQ

H 7.2kQ

E 12k 3RI 50/5mH

| - @
Vp = +8V

i 2 0SCILL.  TinF

|

t

1| REF D4

i L

T

Figure 3.

The schematic diagram used for the Laplace analysis of the
system is shown in Figure 4.

Fmmm————— e -

V LEVEL SHIFTER 1

1

| P
o—y R L, RE
v R1 T R3

H |

t

Rs1 = Rs2 = Rs (sensing resistors)

R =25.10%0 (current sensing amplifier transconductance)
4

Lm = Motor inductance

Rm = Motor resistance

Im = Motor current

Gmo = | -0 (DC transfer function from the input of the comparator (Vru) to the motor current (Im)).
&=

M
VtH

Figure 4.

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

Neglecting the Vce sat of the bridge transistor and the Vg of the
diodes:

1 2Vs where: Vs = supply voltage 1)
Rm VR
DC Transfer Function

Gmo =
™ Vr = 8V (reference voltage)

In order to be sure that the current loop is stable the following
condition is imposed:

1+sRC=1s (pole cancellation) 2)

from which RC = (Note that in practice

M R must be greater than 5.6KQ)
The transfer function is then, 3)
Im R2R4 1 +sReCr
(s) = o 2
Vi R1R3 GmoRs + s R4C + s“ ReCeR4C

In DC condition, this is reduced to

Im R2R4 1 0.048 A
— ()= == [—1
Vi R1iR3 Rs Rs \

Open-Loop Gain and Stability Criterion
For RC = Lm/Rwm, the open loop gain is: (5)
1 Rs Re Gmo Rs 1
. Gmo — =
sReC R4 1 + sReCr RaC s (1 + sReCp)

In order to achieve good stability, the phase margin must be
greater than 45°C when | Ag| = 1.

1
That means that, at fg = -Z—C——, | AB| must be < 1
F

TTRE

(see Figure 5), that is:
1 GmoRs RFC
IAﬂ|f= - mons NFUF (6)
2TTReCr RaC /2

1Ag81

1
2m ReCr
0dB rg/
H

Vel
PHASE MARGIN < POLE
> 45°

Figure 5. Open-Loop Frequency Response

Closed-Loop System Step Response
a) Small-signals analysis

The transfer function (3) can be written as follows:

UNITRODE CORPORATION « 5 FORBES ROAD
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s
+
Im 0.048 2§ w
()= — %)
Vi Rs § S
1+ + 5
Wo Wo
GmoRs
where: wo = —————is the cutoff frequenc)
°" V. ReReCr aueney
RaC

where: £ = is the damping factor

4 RFCF Gmo Rs

By choosing the & value, it is possible to determine the system
response to an input step signal. Examples:

1) £ = 1 from which

0.048 T
Im () = 1-¢ 2ReCr 1+ V
m () [1-e ( TReCr )1-Vi
(where Vi is the amplitude of the input step).
1
2) £ = —== from which
t
0.048 t -
MOE 1-cos e 2ReCryy
M (1) Re ( 2ReCr ) Vi

From Figure 7 it is possible to verify that the L292 works in
“closed-loop” conditions during the entire motor current rise-
time: the voltage at pin 7 (inverting input of the error amplifier is
locked to the reference voltage VR, present at the non-inverting
input of the same amplifier.

The previous linear analysis is correct for this example.

Decreasing the £ value, the rise-time of the current decreases. But
for a good stability, from relationship (6), the minimum value of £
is:

1 1 o
Emin = 22 (phase margin = 45°)

12 IL ! r
E=1/\2
A A=
09
//
A/
0.6 /
/
03
i/l
0 3 6 9 12 15 18

Figure 6. Small Signal Step Response
(Normalized Amplitude vs t/R¢C¢)
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APPLICATION INFORMATION (continued)

ov

*
i

—————

|

V7 = 200mV/div.
Im = 100mA/duv.
t = 100ps/dwv.

with V= 1.5 Vp.

OA

Figure 7. Motor Current and Pin 7 Voltage Waveforms
(Application of Figure 3). Small Signal Response

b) Large signal response

The large step signal response is limited by slew-rate and induc-
tive load. In this case, during the rise-time of the motor current,
the L292 works in open-loop condition, as can be seen from Figure
8.

V7 = 1V/dw
Im =0 5A/div
t = 500us/dv

Figure 8. Motor Current and Pin 7 Voltage Waveforms
(Application of Figure 3). Large Signal Response

The voltage at pin 7 (inverting input of the error amplifier) departs
from the reference voltage Vg present at the non-inverting input
and the feedback loop is open. .

The feedback loop is on when the motor current reaches its
steady-state value (2A).

Closed Loop System Bandwidth
A good choice for £ is the value 1/4/2. In this case:

Im 0.048 1 + s ReCe

—(s)= 20 2n 2 ®)
Vi Rs 1 + 2s RgCr + 2s® RE“CF

The module of the transfer function is: 9

w0048 _ 2v/1+ P RECE
7 Rs  [(1+2wReCr®+ 1]+ [ (1 - 2w ReCe)® + 1]

UNITRODE CORPORATION + 5 FORBES ROAD
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The cutoff frequency is derived from expression (9) by putting

Im 0.048

|—2—} =0.707 - (-3dB);
Vi s

from which:

wr = 09 b= 0.9 (10)
T Recr T 2mReCr

Note that Rr must be less than 1.5K0'in order to have the maxi-
mum current swing at the output of current sensing amplifier.

Working Frequency and Motor Current Ripple

For a value of rotation speed w the e.m.f. Eis equal to Kew, where
Ke is the motor speed constant.

Neglecting the motor resistance Rm, the Vcesat of the bridge
transistors and the Vge of the diodes, we have:

Al
Aty = V_M_E_ Lm (transistors conduction period) (11)
o =
Alm . . .
Atp = — Lm  (diodes conduction period)
Vs +E

Where Alm is the current ripple in the motor (see Figure 9).

The working frequency is:

= Aty = Atz 12)

f=
2 RtCt

where Ry is the resistance at pin 11 and Ct the capacitor at pin 10.
Rt must be =8.2KQ due to the output current capabilityatpin11.

If we consider E = 0 (w = 0; motor stopped) we have:

Alm

Aty = Ata = Lm (13)

s
from this formula we can write

T
(—2— = Aty =Atz = half period) (13 bis)

The motor current ripple Alm must be limited in order to reduce
dissipation in the motor and the peak output current of the L292.

AlMmmax should be less than 10% of Immax (see Figure 9).

Alm

IMmax

Figure 9. Motor Current Waveform

From the equation (13 bis) and considering Alm = 0.1 Im max we
have:

Vs
0.11 =— 14
Mmax 2f Litmin ( )
from which:
5V,
LMmin = —— @1s)
f leax
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The switching characteristics of the L292 demand that the work-
ing frequency f is less than 30KHz.

If for f = 30KHz, Lm is less than Lmmin, an external inductor should
be put in series with the motor.

From relationship (15) we have:
5V,
s - L

16
f IMmax 18

Lseries =

Deadtime

A problem associated with the system used in the L292 is the
danger of simultaneous conduction in both legs of the output
bridge which, if it were allowed to occur would damage them. To
overcome this the comparator that drives the final stage in effect
consists of two separate comparators (Figure 10): both receive
the same Vt signal but on opposite inputs. The other two inputs are
driven by Vru shifted by plus or minus R7l”. This voltage shift when
compared with Vt results in a delay in switching from one compar-
ator to the other. In this way there will always be a delay between
switching off one leg of the bridge and switching on the other. The
delay 7 is a function of the integrated resistor Rr (1.5K) and an
external capacitor Cr connected to pin 10 which also fixes oscilla-
tor frequency.

ltis: T - R7Cy

In a typical application, a capacitor of 1.5nF is used to give a
switching delay of 2.25us, a more than adequate time when you
consider that the switch-off delay of the integrated transistors is
only 0.5us.

®r

la,b
la, B

RT

VI o— Vino—y
RT
I
Ic, d
17,6
rQ :

£

Figure 10. L292 Deadtime Control

Efficiency and Power Dissipation

The expression for the bridge efficiency, independently of the
losses due to the switching times and neglecting the dissipation
due to the motor current ripple, is:
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n=1- Aty . Vsat _ Atz . Vover an
Aty + Atz Vs Aty + At2 Vs
where Vover =2V (2VeEe + Rslm)
Vsat =4V (2VcE sat + 3VBE)
Aty = transistors conduction period.
At> = diodes conduction period.
If Aty >> Atz and Vs = 20V, we obtain:
=1 A 80% (18
n 20 )

In practice, the efficiency will be slightly lower due to the signal
circuit dissipation (1W @ 20V) and the finite switching times
(about 1W). If we transfer to the motor a power of 40W the bridge
power dissipation from (18) is 10W and the total dissipation is
12W. This is an actual efficiency of 77%. Considering a maximum
dissipation equal to 20W for the L292 (Multiwatt package), it is
possible to handle continuous powers greater than 60W.

EXAMPLE

a) Data — Motor characteristics: Lm = 5mH
Rm =5Q
Lm/Rm = 1lmsec

— Voltage and current characteristics:

Vs =20V Im=2A V;=8.3V
— Closed loop bandwidth: 3kHz.
— From relationship (4):
0.048

Rs=—V;=0.2Q
Im

b) Calculation

and from (1):
2Vs
RmVR

— RC = 1msec [from expression (2)].

0™

Gmo =

— Assuming &€ = 1/+/2; from (7) follows:
&= 1 400 C

2 4 ReCF - 0.2

The cutoff frequency is:

143-107°
fr=————=3kHz
ReCr
c) Summarizing —RC=1- 1073 sec C =47nF

1000 C
- =1 R = 22KQ

ReCF
— RrCFr = 47us For Re =510Q —

Cg=92nF
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LINEAR INTEGRATED CIRCUITS

Push-Pull Four Channel Driver

FEATURES
© Qutput current 1A per channel

® Peak output current 2A per channel
(non repetitive)

® [nhibit facility

e High noise immunity

o Separate logic supply

o Over-temperature protection

DESCRIPTION

L293
L293E

v

The L293 and L293E are quad push-pull drivers capable of delivering output currents to
1A per channel. Each channel is controlled by a TTL-compatible logic input and each
pair of drivers (a full bridge) is equipped with an inhibit input which turns off all four
transistors. A separate supply input is provided for the logic so that it may be run off a
lower voltage to reduce dissipation.

Additionally the L293E has external connections to the lower emitter of each driver,
permitting the connection of sensing resistors, for switchmode control.

The L293 and L293E are packaged in 16 and 20-pin plastic DIPs respectively; both use the

four center pins to conduct heat to the printed circuit boards.

ABSOLUTE MAXIMUM RATINGS

Collector Supply Voltage, Ve ...ooovviviiiiiiiiinnn, 36V
Logic Supply Voltage, Vs ... ovvvrineieininiinnninnnnnnn, 36V
Input Voltage, Vi . ..vvev e N
Inhibit Voltage, Vinh....c.vvreeiiiniiiiiniiiiiiiinnnenn, v
Peak Output Current (Non-Repetitive), lout........c.ooeu.n.. 2A
Total Power Dissipation at Tground-pins = 80°C, Ptot......... 5W
Storage and Junction Temperature, Tstg, Tj..... -40 to +150°C

CONNECTION DIAGRAM

THERMAL DATA

Thermal Resistance Junction-Case, 6sc.......... 14°C/W max
Thermal Resistance Junction-Ambient, 6ya ...... 80°C/W max
ORDERING NUMBERS

L293B (16 leads)
L293E (20 leads)

BLOCK DIAGRAM

DIL-16 (TOP VIEW)

CHIP INHIBIT1 [|1 = 16 [} Vss N PACKAGE
INPUT L[| 2 15 [] INPUT 4
ouTPUT1 | 3 14 [] oUTPUT 4
GND [ 4 13[] GND
ano s 12[] anp
output2 | 6 11[] outPuT 3
INPUT 2 [ 7 10 [] INPUT 3
ve [| 8 9 [| cHIP INHIBIT 2

L293

v

CONNECTION DIAGRAM

BLOCK DIAGRAM

DIL-20 (TOP VIEW)

P11 20flvee N PACKAGE
INPUT1 [} 2 19 [] INPUT4
OUTPUT1 [|3 18[] ouTPUT4
SENSEL[| 4 17[] sENsE4
anp (|5 16[] GND
ano [[6 15{] GND
SENsE2 [|7 14 [] SENSE 3
outpuT2 [l8 13[JouTPUT 3
INPUT2 [} 9 12[JINPUT3
Ve [J10 1 p CHIP INHIBIT 2

1--

0
oL

12/83
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1293

L293E
MECHANICAL DATA
1293 L293E
64m™ 7.1m
e ” B
o [ ] [ ' 04,
045 085160 | 254 o5l l].085-160 254
Lo7mar 127 2286 7.6
24 43
19.48™*
nnonnonooon 00000000
T oo O T |0 IS N N [ N O |
ELECTRICAL CHARACTERISTICS (For each channel, Vs = 24V, Vg5 = 5V, Tamp = 25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX.| UNITS
Collector Supply Voltage Ve 36 Vv
Logic Supply Voltage Vss 45 36 v
Vi=L 1o=0, Vinn. =H 2 6
Collector Supply Current le Vi=H, lo =0, Vinn. =H 16 24 mA
Vinh. = L 4
Vi=L lo=0, Vinn. =H 44 60
Total Quiescent Logic Supply Current lss Vi=H, lo =0, Vinn. =H 16 22 mA
Vinh. =L 16 24
Input Low Voltage Vi -0.3 15 v
input High Voltage Vin Ves =7V 23 Vs v
Vgs > 7V 23 7
Low Voltage Input Current liL Vi=L -10 uA
High Voltage Input Current lin Vi=H 30 100 uA
Inhibit Low Voltage Vinh.L -0.3 15 Vv
Inhibit High Voltage Vinw |V =TV 23 Vs |y
Vs > 7V 2.3 7
Low Voltage Inhibit Current linh.L -30 | -100 uA
High Voltage Inhibit Current linh.H 10 uA
Source Output Saturation Voltage VcEsatH lo =-1A 14 1.8 -V
Sink Output Saturation Voltage Vcesatl | lo = 1A 1.2 1.8 \'
Sensing Voltage (Pins 4, 7, 14, 17)** Vsens ) 2 "
Rise Time tr 0.1t00.9 Vo * 250 | ns
Fall Time te 09t00.1Ve* 250 ns
Turn-On Delay ton 0.5Vjt0 0.5 Vo * 450 ns
Turn-Off Delay torr 05Vito 0.5V, * 200 ns
*See Figure 1.
**Referred to L293E.
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L293
L293E

TRUTH TABLE Figure 1. Switching Times
Vi (each channel) Vo Vinh.**
H H H
L L H
H X* L
L X* L
*High output impedance.
**Relative to the considered channel.
Figure 2. Saturation Voltage vs Output Current Figure 3. Source Saturation vs Ambient Temperature
= Ve = 24V
mmuﬁvvss =5V V.c= Vinnibit = Vss = 5V
3 3
g = [ Alo=15A 7
|
g 2 : 2 =
Y i
= Vcesa H/é 8 | —lo=1A
I~
. 4/%5 sat L 1 lo=05A _|
=1 —_— I |
— T lo=0.1A
oo 0
0 0.5 1 15 -50 0 50 100
lo — (A) Tamb — (°C)
Figure 4. Sink Saturation Voltage vs ) Figure 5. Quiescent Logic Supply Current vs
Ambient Temperature Logic Supply Voltage
Ve =24V
F——tV, =Low
Vg = 24V Vinh = HIGH
Vinhibit = Vs = 5V
3 50 /,
-~
s 2 48
s £ LT ~
| ~ L1
- 2 — | 46 v
5 |t lo=15A E
o
= —io=1A 44
= - lo = 0.5A a2
P —— o = 0.
T—+—{l0=0.1A
| 40
0
-50 0 50 100 0 10 20 30
Tamb — (°C) Vss — (V)
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L293
L293E

Figure 6. Output Voltage vs Input Voltage Figure 7. Output Voltage vs Inhibit Voltage
Ve =24V Ve =24V
Vss = Vinhioit = 5V Vss =V, =5V
Vc - VcEsat H 50 V¢ - Vcesat H

. /I .
A EEEN = JEEN
“ / “ I
. Il . ]
. Il o /

Vo
Vo

Vcesat L VcEsat L
1 15 2 25 1 15 2 25
Vi — (V) Vinnibit — (V)
Figure 8. DC Motor Controls (with Connection to Ground Figure 9. Bidirectional DC Motor Control
and to the Supply Voltage) .
+VeO—t
2 x SES5001
-~
N
SES5001 A 2 x SES5001 L,
8Os Tu4 - T 5 3 e 16
lgO"Vss . —O+Vss
1/2 1203 . 1/2 1293 .
O Vian +=—OVinn
14571213 _l}s, 12,13
Vinh. | A M1 B M2 INPUTS FUNCTION
H H Fast Motor Stop H Run C=H;D=L Turn Right
H L | Run L | Fast Motor Stop Vinh. = H C=LD=H Turn Left
Free Running Free Running C=D Fast Motor Stop
L X X
Motor Stop Motor Stop v L CexD=X Free Running
L=Low H=High X=Don'tcare inh. = cAb Motor Stop

L=Low H =High X=Don'tcare
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Figure 10. Bipolar Stepping Motor Control

IL1/1l2 = 300mA

- ( L293 LVss
022uFCl Y o g 20 pg s
s
3 1
L2
Woo—g LIS B sl
5 12
o[/ + N[
HEAG o w0 KR
D6 D2= 07 D3
F g

D1 - D8 = SES5001

Figure 11. Stepping Motor Driver with Phase Current
Control and Short Circuit Protection

1293
L293E

T Ove
L T
1 20 100uF O+5v
2 19 V.
ViOr -OVa
SES5001 » SES5001
o 9 ——ov
11
10 oo
L
2x1Na14s oo ] 2xIN4148
D9 |Dio RS RS2 J
¥ ¥ 1a
R4S 10
Kk
10kQ
RS
ca J: RY
IMFL 10kQ
100k
+5v
R11
P36 vo
1/4
LM332 7 Ve 10kQ 10kQ
R13 RIS

D1 - D8 : 0.5A fast diodes (SES5001 or equivalent).
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MOUNTING INSTRUCTIONS

L293
L293E

copper areas having a thickness of 35u (see Figure 12). In
addition, it is possible to use an external heatsink (see Figure 14).

The Rtnj-amp of the L293 and the L293E can be reduced by

soldering the GND pins to a suitable copper area of the printed

circuit board or to an external heatsink.

The diagram of Figure 13 shows the maximum package power Piot
and the 6,a as a function of the side “ / " of two equal square

Figure 12. Example of P.C. Board Copper Area which is

used as Heatsink

COPPER AREA 354 THICKNESS

P C. BOARD

Figure 14. External Heatsink Mounting Example

(63a = 25°C/W)
w;m

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

During soldering the pins’ temperature must not exceed 260°C

and the soldering time must not be longer than 12 seconds.

3-19

The external heatsink or printed circuit copper area must be
connected to electrical ground.

Figure 13. Maximum Package Power and Junction to
Ambient Thermal Resistance vs Size “/ "

4 80
N

g 3 . 60
I ™~ g
& T~ I S
2 -—— 40 <
// |
<
<

T Ptot (Tamp = 70°C)
1 20
0 0
0 10 20 30 40
Side/ — mm

Figure 15. Maximum Allowable Power Dissipation vs
Ambient Temperature

5
N \
\ \ 2,
~ 4 & .
B N2 %
¥ N, 7
3 3 \*@/@ "
& 2
L8 A
) o 031
Y Z—
oy . \\
<& 4
nadl N
1 \‘\\\
-\
0
-50 0 50 100
Tamb — (°C)
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L293
L293E

SCHEMATIC DIAGRAM

7H©E @ 2 @2 14)13X18)(17)

~

(*) In the L293 these points are not externally available. They are internally connected to the
ground (substrate).
QO Pins of L293 () Pins of L293E
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LINEAR INTEGRATED

CIRCUITS 1295

Dual Switchmode Solenoid Driver

FEATURES DESCRIPTION

e High current capability (up to 2.5A per The L295 is a monolithic integrated circuit in a 15-lead Multiwatt® package; it
channel) incorporates all the functions for direct interfacing between digital circuitry and

o High voltage operation (up to 46V for inductive loads. The L295 is designed to accept standard microprocessor logic levels
power stage) and drive 2 independent solenoids. The output current is completely controlled by

o High efficiency switchmode operation includes an enable

means of a switching technique allowing very efficient operation. Furthermore, it

input and separate power supply inputs for bilevel operation such as

¢ Regulated output current (adjustable) interfacing with peripherals running at higher voltage levels.

e Few external components

The L295 is particularly suitable for applications such as hammer driving in matrix printers,

o Separate logic supply step motor driving and electromagnet controllers.

® Thermal protection

ABSOLUTE MAXIMUM RATINGS

THERMAL DATA

Collector Supply Voltage, Vo ....vvovviniiiiinnen 50V Thermal Resistance Junction-Case, fuc .......... 3°C/W max
Logic Supply Voltage, Vss Thermal Resistance Junction-Ambient, 84a...... 35°C/W max
Enable and Input Voltage,VEN, Vi...coovviiiniiniinin., v
Reference Voltage, VREF -« v vvvevvevnierniinninennnennnnns v
Peak Output Current (each channel)
Non-Repetitive, (t = 100usec), lo . ovvvveneerenineenen.. 3A
Repetitive (80% on -20% off; ton = 10ms)............. 2.5A
DC Operation . .....o.vvvuien it 2A
Total Power Dissipation (at Tcase = 75°C) ........oeunen. 25W
Storage and Junction Temperature............. -40 to +150°C
BLOCK DIAGRAM
+Ve +Vss ¢ R +Ve
by L o
1 10 9 1

THERMAL VOLTAGE
LSHUTDOWN |REGULATOR| OSCILLATOR

m}i

D
T
DRIVER

Sy

15
R2
L2
14
L2
> DRIVER
Z\D4
13 12 11
I L
L ane;z Vinz

1

1 e

|
z
=
z
&

é VReF 1

1]
1H
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MECHANICAL DATA

L295

CONNECTION DIAGRAM (TOP VIEW)

220
2185

4.3 5.08

V Package

17.8

Dimensions in millimeters

b

NWBOION®O

———— OUTPUTHch2
F———0UTPUTLch2
F———— CURRENT SENSING 2
[F————— REFERENCE VOLTAGE 2
—

INPUT 2
F—————— LOGIC SUPPLY VOLTAGE Vss
e —— CG)Sglbh/BTOR RC NETWORK

1
F———— REFERENCE VOLTAGE 1
CURRENT SENSING 1
———> OUTPUTLch1

)

F———— 0UTPUTHch 1
[————> SUPPLY VOLTAGE V¢

ELECTRICAL CHARACTERISTICS (Refer to the application circuit, Vss = 5V, V¢ = 36V, Tj = 25°C; unless otherwise specified,
L = Low; H = High)

PARAMETER SYMBOL TEST CONDITIONS MIN. | TYP. | MAX. | UNITS
Supply Voltage Ve 12 46 Vv
Logic Supply Voltage Vss 4.75 10 v
Quiescent Drain Current (from Vc) lc Vc=46V; Vit =Via=Ven =L 4 mA
Quiescent Drain Current (from Vss) Iss Vss = 10V 46 mA
Low Input Voltage VirL, VioL -0.3 0.8 Vv
High Input Voltage VitH, VigH 2.2 7 v
Low Enable Input Voltage Venl -0.3 0.8 '
High Enable Input Voltage VenH 2.2 7 v
Input Current I, li2 Vin =Vie =L -100 | A
Vit =Vig=H 10
Enable Input Current len Ven=t “100 | 4a
Ven = H 10

Input Reference Voltage VRer1, VRerF2 0.2 2 v
Input Reference Current IRer1, |IREF2 -5 MA
Oscillation Frequency fosc C=39nF, R=9.1KQ 25 KHz
I;:gﬁ?ﬁ:n“rféf)"ce v.::F Vaer = 1V, Rs = 0.50 19 |.2 | 21 | AV
e 2s | 36 | v
External Sensing Resistors Voltage Drop| Vsens 1, Vsens 2 2 v

*Vsat = VcEsatat + VcEsatQ2.
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APPLICATION CIRCUIT

L295

+Vss +Ve
0 1uF ?
JL) 1ufF J_470ﬂF
15 10 1 2
R2 R1 N = =
D3 1295 D1
2 L1
Z;Dll 14 3
813 12 11 7 6 5 4°9
= (L (L 9.1kQ 39nF
Rsz [} Rsi QR ==C /\D2
B 05q) Veerz EN Vrer1 o850
= - Vinz Vint = = =
D1, D4 = 2A HIGH SPEED DIODES (SES5001, or equivalent)

FUNCTIONAL DESCRIPTION

The L295 incorporates two independent driver channels with
separate inputs and outputs, each capable of driving an inductive
load (see block diagram).

The device is controlled by three microprocessor compatible
digital inputs and two analog inputs. These inputs are;

EN chip enable (digital input, active low), enables both chan-
nels when in the low state.

ViN1,

Vinz channel inputs (digital inputs, active high), enable each
channel independently. A channel is activated when both
EN and the appropriate channel input are active.

VREF1,

Vrer2 reference voltages (analog inputs), used to program the
peak load currents. Peak load current is proportional to
VREer.

Since the two channels are identical, only channel one will be
described. The following description applies equally to channel
two, replacing FF2 for FF1, VRer2 for Vrer1 etc. When the channel
is activated by a low level on the EN input and a high level on the
channel input Vin1, the output transistors Q1 and Q2 switch on
and current flows in the load according to the exponential law:

\"] -R1t
1= —[1
R1

el
where: R1 and L1 are the resistance and inductance of the load
and V is the voltage available on the load

The current increases until the voltage on the external sensing
resistor, Rs1, reaches the reference voltage, Vrer1. This peak
current, lp1, is given by:

_ Vrer1
lp1=

Rs1

At this point the comparator output, Comp 1, sets the RS flip-flop,
FF1, that turns off the output transistor, Q1. The load current
flowing through D2, Q2, Rs1, decreases according to the law:

UNITRODE CORPORATION ¢ 5 FORBES ROAD
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Va

R1

(v Rt

A, lp1)e
——+lpje 1
R1
where:  Va = Vcesat Q2 * Vsense 1 + VD2

If the oscillator pin (9) is connected to ground the load current
falls to zero as shown in Figure 1.

At time t2, channel 1 is disabled by taking the inputs Vin1 low
and/or EN high, and the output transistor Q2 is turned off. The
load current flows through D2 and D1 according to the law:

Ve

Ve "
RL 2 R1

where: Ve =Vc+ Vp1 + Vp2
Ir2 = current value at the time ta.

-R1t
€ n

Figure 2 shows the current waveform obtained with an RC network
connected between pin 9 and ground. From to to t1 the current
increases as in Figure 1. A difference exists at the time tz because
the current starts to increase again. At this time a puise is
produced by the oscillator circuit that resets the flip flop, FF1,and
switches on the output transistor, Q1. The current increases until
the drop on the sensing resistor Rs1 is equal to VRer1 (t3) and the
cycle repeats.

The switching frequency depends on the values of R and C, as
shown in Figure 4 and must be chosen in the range 10 to 30KHz.

It is possible with external hardware to change the reference
voltage VRer in order to obtain a high peak current Ip and a lower
holding current I (see Figure 3).

The L295 is provided with a thermal protection that switches off
all the output transistors when the junction temperature exceeds
150°C. The presence of a hysteresis circuit makes the IC work
again after a fall of the junction temperature of about 20°C.

The analog input pins (Vrer1, VRer2) can be left open or
connected to Vss; in this case the circuit works with an internal
reference voltage of about 2.5V and the peak currentin the load is
fixed only by the value of Rs:

Lo 25
P Re
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L295

SIGNAL WAVEFORMS

Vrer
Q1

ON|----
OFF

Q2

Vrer

Ql

on .
OFF

Q2

Figure 2. Load current waveform with external R-C
network connected between pin 9 and ground

Figure 1. Load current waveform with pin 9 connected
"to GND* :

Figure 3. .With Vger changed by hardware

I..Z’- \\N nmu\
4 ®
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Figure 4. Switching frequency vs values of R and C
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LINEAR INTEGRATED CIRCUITS
1.5A, Three Terminal Adjustable

uCl17
uc217
UC317

Positive Voltage Regulators

FEATURES

e Qutput voltage adjustable from 1.2 to 37V

o Guaranteed 1.5A output current

o Line regulation typically 0.01%/V

e Load regulation typically 0.1%

® Temperature-independent current limit

e Standard 3-lead transistor packages
(TO-3, TO-220)

ABSOLUTE MAXIMUM RATINGS

DESCRIPTION ‘

This monolithic integrated circuit is an adjustable 3-terminal positive voltage regulator
designed to supply more than 1.5A of load current with an output voltage adjustable
over a 1.2 to 37V range. Although ease of setting the output voltage to any desired value
with only two external resistors is a major feature of this circuit, exceptional line and
load regulation are also offered. In addition, full overload protection consisting of
current limiting, thermal shutdown and safe-area control are included in this device
which is packaged in TO-3 and T0-220 packages. The UC117 is rated for operation
from -55°C to +150°C, the UC217 from -25°C to +150°C and the UC317 from

0°C to +125°C.

Power Dissipation ....... ..o Internally limited
Input—Output Voltage Differential..........coooiiiiiiiiiiiii i 40v
Operating Junction Temperature Range

UCLL7 e e e ~55°C to +150°C

UC217 o -25°C to +150°C

UCB17 oottt e e 0°C to +125°C
Storage Temperature . ...t ii it -65°C to +150°C
Lead Temperature (Soldering, 10 SeCONAS) +...vvvireneeniiei it e i 300°C
TYPICAL APPLICATIONS

1.2V—25V Adjustable Regulator Digitally Selected Outputs 5¥ Iel.;g-c |a‘t;r with
ronic Shutdown*
ucli17 Ue117
Vin lv'l)j“”l Vour Vi Vi Vour v
D) | :g‘ . 7V — 385V 'ADJ LR Your
240
o) —L_Co
Re* S s 0.14F — 0.14F
l —‘7 R503 2n2219 AT
*Needed if device is far from J =
filter capacitors =
tOptional—improves transient INPUTS

response

1 Vour = 1.25v (1 + %)
)

*Value determines maximum Vour *Min output = 1.2V
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UC117 UC217 UC317
ELECTRICAL CHARACTERISTICS (Note 1) ‘

) uc117/uc217’ ‘ uc317
PARAMETER TEST CONDITIONS UNITS
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Line Regulation Ta = 25°C, 3V < (Vin — Vour) < 40V, 001 | 0.02 0.01 | 0.04 | %/V
(Note 2)
Load Regulation Ta = 25°C, 10mA < lour < luax
Vour <15V, (Note 2) 5 15 5 25 mV
Vour = 5V, (Note 2) 0.1 0.3 0.1 0.5 %
Thermal Regulation Ta = 25°C, 20ms Pulse 0.03 | 0.07 0.04 | 0.07 | %/W
Adjustment Pin Current 50 100 50 100 UA
Adjustment Pin Current 10mA < It < luax 0.2 5 0.2 5 HA
Change 2.5V < (Vin — Vour) < 40V
Reference Voltage 3 < (Vin — Vour) <40V 120 125 | 1.30 ] 1.20 | 1.25 | 1.30 \'
10mA < lour < Imax, P < Puax
Line Regulation 3 < (Vin — Vour) <40V, (Note 2) 0.02 | 0.05 0.02 | 007 | %/V
Load Regulation 10mMA < lour < Imax, (Note 2)
Vour =5V 20 50 20 70 mV
Vour = 5V 0.3 1 0.3 15 %
Temperature Stability Tuin < Tj < Tuax 1 1 %
Minimum Load Current Vin — Vour = 40V 35 5 35 10 mA
Current Limit (Vin — Vour) <15V
K Package 1.5 2.2 15 2.2 A
T Package 1.5 2.2 1.5 2.2 A
(Vin — Vour) = 40V
K Package 0.4 0.4 A
T Package 0.4 0.4 A
RMS Output Noise Ta = 25°C, 10Hz < f < 10kHz 0.003 0.003 %
Ripple Rejection Ratio Vour = 10V, f = 120Hz 65 65 | dB
Caps = 10uF 66 80 66 80 dB
Long Term Stability Ta = 125°C, 1000 Hrs. 0.3 1 0.3 1 %
Thermal Resistance, Junction | K Package 2.3 3 2.3 3 °C/W
to Case T Package 4 °C/W

Notes: 1. Unless otherwise noted, the above specifications apply over the following conditions:
UC117: -55°C = T,=< 150°C
UC217: -25°C =T, < 150°C
UC317: 0°C =T, =< 125°C
(Vin — Vour) =5V, lo = 0.5A, Imax =1.5A
2. All regulation specifications are measured at constant junction temperatures using low duty-cycle pulse testing.

TYPICAL PERFORMANCE CHARACTERISTICS

Current Limit Dropout Voltage
3 30
AVour = 100mV
g s
= S 2 3
s , \ = \\ Fio = 1.5A
= TN g ) B
@ \ & \
g \ [ 4™ H = 1A
3 X e % ‘
= \ L o p ™~ T
=) Tj=-55°C 2 -1, = 500
E ,T1=150°C-/ \ /J £ -:\\\\4 Lo poom
8 1 N o \ N I~
~X = It
| \\ ~ 2 15 ~ I~
= = \5‘/\\
7\ Ie = 200mA >
| Tj=25°C =t TN
0 | 1.0 l
0 10 20 30 40 -76 -50 -25 0 25 50 75 100 125 150
INPUT-OUTPUT DIFFERENTIAL (V) JUNCTION TEMPERATURE (°C)
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TYPICAL PERFORMANCE CHARACTERISTICS

Temperature Stability

1.260
1250
>
s / N
Q 4 \
<
-
ar
S \
8 N
z
w
o
I
wi
'3

1.230

1.220

-75 -50 =25 0 25 50 75 100 125 150

JUNCTION TEMPERATURE (°C)

MECHANICAL SPECIFICATIONS AND CONNECTION DIAGRAMS

45

UC117 UC217 UC317

Minimum Operating Current

4.0

35

3.0

25

150°C

20

15

\

M\
\\

QUIESCENT CURRENT (mA)

fr:zs"c

J

10

05

10 20 30

INPUT-OUTPUT DIFFERENTIAL (V)

40

UC117 UC217 UC317 TO-204AA K(TO-3)
F M
Adjustment INCHES MILLIMETERS
nput | A] 875 MAX. 22.23 MAX.
B | .135MAX. 3.43 MAX.
C | .250-.450 6.35-11.43
D[ .312MIN. 7.92 MIN.
E| .038-.043 DIA. 0.97-1.09 DIA.
L F | .188 MAX. RAD. | 4.78 MAX. RAD.
G| 1.177-1.197 29.90-30.40
Output H| .655-.675 16.64-17.15
J | 205-225 5.21-5.72
K | 420-.440 10.67-11.18
Bottorn View L | .525 MAX. RAD. | 13.34 MAX. RAD.
M| 151-.161 DIA. 3.84-4.09 DIA.
SEATING uc3iz T(T0-220)
PLANE .
—af jo—S B — INCHES MILIMETERS
—= j—C r_ |_L MIN MAX MIN MAX
TR A | 0560 | 0625 | 1423 | 1687
T \ -—T /_,G}i _? B 0.380 0.420 966 10 66
A 4 - A C | 0140 | 0.190 | 356 | 482
D | 0020 | 0.045 | 051 | 114
l 1-Adjustment F | 0139 | 0147 | 3531 | 3733
132 | 2input
1—— S onut ﬁ 0.090 g.; ;g 229 2;:
M H 4-Output 7 | 0015 ] 0025 | 038 | 064
K | 0500 | 0.562 | 1270 | 1427
l L | 0045 | 0070 | 114 | 177
—.l | _|,:1,,._L N 0.190 0.210 4.83 533
R Q | 0100 | 0120 | 254 | 304
s ¢ R | 0080 | 0115 | 204 | 292
° S | 0045 [ 0055 | 114 | 139
N T | 0230 | 0270 | 585 | 685

Note: When ordering, add suffix “K” (for TO-3 package) or “T” (for T0-220 package) to the Part Number.
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APPLICATION HINTS

In operation, the UC117 develops a nominal 1.25V reference
voltage, Vrer, between the output and adjustment terminal. The
reference voltage is impressed across program resistor R, and,
since the voltage is constant, a constant current I, then flows
through the output set resistor R, giving an output voltage of

Vour = Vrer ( 1 "%) + laosR2
1

UcC117
Vv Vour

T

Vrer 2Ry
4

re

Figure 1

Since the 100uA current from the adjustment terminal represents
an error term, the UC117 was designed to minimize lapyand make
it very constant with line and load changes. To do this, all
quiescent operating current is returned to the output establishing
a minimum load current requirement. If there is insufficient load
on the output, the output will rise.

External Capacitors

An input bypass capacitor is recommended. A 0.1uF disc or 1uF
solid tantalum on the input is suitable input bypassing for almost
all applications. The device is more sensitive to the absence of
input bypassing when adjustment or output capacitors are used
but the above values will eliminate the possibility of problems.

The adjustment terminal can be bypassed to ground on the
UC117 to improve ripple rejection. This bypass capacitor
prevents ripple from being amplified as the output voltage is
increased. With a 10uF bypass capacitor 80 dB ripple rejection is
obtainable at any output level.

In general, the best type of capacitors to use are solid tantalum.
Solid tantalum capacitors have low impedance even at high
frequencies. Depending upon capacitor construction, it takes
about 25uF in aluminum electrolytic to equal 1uF solid tantalum
at high frequencies.

Although the UC117 is stable with no output capacitors, like any
feedback circuit, certain values of external capacitance can
cause excessive ringing. This occurs with values between 500pF
and 5000pF. A 1uF solid tantalum (or 25uF aluminum
electrolytic) on the output swamps this effect and insures
stability.

UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064
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UC117 UC217 uUC317

Load Regulation

The UC117 iscapable of providing extremely good load regulation
but a few precautions are needed to obtain maximum
performance. The current set resistor connected between the
adjustment terminal and the output terminal (usually 240Q)
should be tied directly to the output of the regulator rather than
near the load. This eliminates line drops from appearing
effectively in series with the reference and degrading regulation.

With the TO-3 package, it is easy to minimize the resistance from
the case to the set resistor by using 2 separate leads to the case.
The ground of R, can be returned near the ground of the load to
provide remote ground sensing and improve load regulation.

Protection Diodes

When external capacitors are used with any IC regulator it is
sometimes necessary to add protection diodes to prevent the
capacitors from discharging through low current points into the
regulator. Most 10uF capacitors have low enough internal series
resistance to deliver 20A spikes when shorted. Aithough the surge
is short there is enough energy to damage parts of the IC.

When an output capacitor is connected to a regulator and the
input is shorted, the output capacitor will discharge into the
output of the regulator. The discharge current depends on the
value of the capacitor, the output voltage of the regulator, and the
rate of decrease of Vin. In the UC117, this discharge path is
through a large junction that is able to sustain 15A surge with no
problem. This is not true of other types of positive regulators. For
output capacitors of 25uF or less, there is no need to use diodes.

The bypass capacitor on the adjustment terminal can discharge
through a low current junction. Discharge occurs when either the
input or output is shorted. Internal to the UC117 is a 50Q resistor
which limits the peak discharge current. No protection is needed
for output voltages of 25V or less and 10uF capacitance. Figure 2
shows a UC117 with protection diodes included for use with
outputs greater than 25V and high values of output capacitance.

Dy
1N4002

D2
1N4002

P2 2
/S Re 10uF
1T

Vour =125V ( 1+ )+ Rylues
3

D, protects against C,
D, protects against Cz

Figure 2. Regulator with Protection Diodes
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LINEAR INTEGRATED CIRCUITS
1.5A, Three Terminal Adjustable

uc137
ucC237
UC337

Negative Voltage Regulators

FEATURES

e Qutput voltage adjustable from -1.2 to
-37V

e Guaranteed 1.5A output current

e Line regulation typically 0.01%/V

® Load regulation typically 0.3%

o Excellent thermal regulation, 0.002%/W

e 77 dB ripple rejection

e Excellent rejection of thermal transients

® 50 ppm/°C temperature coefficient

e Temperature-independent current limit

® Internal thermal overload protection

e Standard 3-lead transistor packages
(TO-3, T0-220)

ABSOLUTE MAXIMUM RATINGS

Power Dissipation ...........covviiiiinnn..

Input—Output Voltage Differential
Operating Junction Temperature Range

UCI37 .o

Storage Temperature......................

Lead Temperature (Soldering, 10 seconds)

DESCRIPTION

The UC137/UC237/UC337 are adjustable 3-terminal negative voltage regulators
capable of supplying in excess of —~1.5A over an output voltage range of -1.2V to -37V.
These regulators are exceptionally easy to apply, requiring only 2 external resistors to
set the output voltage and 1 output capacitor for frequency compensation. The circuit
design has been optimized for excellent regulation and low thermal transients. Further,
the UC137 series features internal current limiting, thermal shutdown and safe-area
compensation, making them virtually blowout-proof against overloads.

The UC137/UC237/UC337 serve a wide variety of applications including local on-card
regulation, programmable-output voltage regulation or precision current regulation. The
UC137/UC237/UC337 are ideal complements to the UC117/UC217/UC317 adjustable
positive regulators. These devices are availablein TO-3 and TO-220 packages. The UC137 is
rated for operation from -55°C to +150°C, the UC237 from -25°Cto +150°C and the UC337
from 0°C to +125°C.

Internally limited
40V

......................... -55°C to +150°C
......................... -25°C to +150°C
............................ 0°C to +125°C

-65°C to +150°C

TYPICAL APPLICATION
Ad Negative Voltage R
> =
AR
P N —1* C,t
- T F
ADJ 120Q
uc137/
Ve Vin UC337 Vour “Vourtt
*Cq = 1uF solid tantalum is required only if regulator is far from power-supply filter capacitor.
1Optional—improves transient response
R R
1 -Vour = -1.25v (1 + Re)
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UC137 UC237 UC337
ELECTRICAL CHARACTERISTICS (Note 1)

UC137/UC237 uc3s7
PARAMETER TEST CONDITIONS - UNITS
MIN, | TYP. | MAX. | MIN. | TYP. | MAX.
Line Regulation Ta = 25°C, 3V <|Vin — Vour| <40V 0.01 | 0.02 0.01 | 0.04 | %/V
(Note 2)
Load Regulation Ta =25°C, 10mMA < loyr < Imax
|Vour| <5V, (Note 2) 15 25 15 50 mV
|Vour| = 5V, (Note 2) 0.3 0.5 0.3 1.0 %
Thermal Regulation Ta = 25°C, 10ms Pulse 0.002 | 0.02 0.003 | 0.04 | %/W
Adjustment Pin Current ' 65 | 100 65 | 100 | uA
Adjustment Pin Current 10mMA < Iu < luax 2 5 2 5 LA
Change 2.5V < |Vin — Vour| <40V, Ta = 25°C
Reference Voltage Ta=25°C
3<|Viy — Vour| < 40V -1.225|-1.250 [-1.275]-1.213 |-1.250 |-1.287| V
10mA < lour < Imax, P < Pmax -1.200|-1.250 {-1.300 |-1.200 {-1.250 |-1.300} V
Line Regulation 3V < |Vin — Vour| <40V, (Note 2) 0.02 | 0.05 0.02 | 0.07 | %/V
Load Regulation 10mA < lour < Imax, (Note 2)
[Vour| <5V 20 50 20 70 mv
|Vour| =5V 0.3 1 03 | 15 %
Temperature Stability Tvin < T < Tuax 0.6 06 %
Minimum Load Current |Vin — Vour| <40V 25 5 25 10 mA
[Vin — Vour| < 10V 1.2 3 15 6 mA
Current Limit |Vin — Vour| < 15V
K Package 15 2.2 15 2.2 A
T Package ) 1.5 2.2 1.5 22 A
|Vin — Vour| = 40V
K Package 0.4 04 A
T Package 0.4 0.4 A
RMS Output Noise Ta = 25°C, 10Hz < f < 10kHz 0.003 0.003 %
Ripple Rejection Ratio Vour = =10V, f = 120Hz 60 60 dB
Caos = 10uF 66 77 66 77 dB
Long Term Stability Ta = 125°C, 1000 Hours 0.3 1 0.3 1 %
Thermal Resistance, Junction K Package 2.3 3 2.3 3 °C/W
to Case T Package 4 °C/W

Notes: 1. Unless otherwise noted, the above specifications apply over the following conditions:
UC137: -55°C < T, < 150°C
UC237: -25°C < T, < 150°C
UC337:0°C < T, =< 125°C
[Vin — Vour| =5V, lo =0.5A, Iuax =1.5A
2. All regulation specifications are measured at constant junction temperatures using low duty-cycle pulse testing.

Current Limit Dropout Voltage
3 13.5] T T
Vour = -5V
AVour = 100mV
. B
. ™ g ™
< 2 — == £ |25 = ~ -
= ] ~ | P~ .- 15A
g 5 —
. =-K59° s T
% < T;j=-55°C = — :\ =1A4— |
=
& AN N g5 e
2 1 AN . o 115l 1. = 500m ~
T =150°C 7\“-\. > I, = 200mA
1;=/2500 = e = BN
I, = 20mA
0 105]
0 110} 120] 130} 140} -75 -50 -25 0 25 50 75 100 125 150
INPUT—OUTPUT DIFFERENTIAL (V) JUNCTION TEMPERATURE (°C)
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TYPICAL PERFORMANCE CHARACTERISTICS

Temperature Stability

11.270]
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|1.240]

11.230]

-75 -50 -25 0 25 50 75 100 125 150

JUNCTION TEMPERATURE (°C)

MECHANICAL SPECIFICATIONS AND CONNECTION DIAGRAMS

UC137 UC237 UC337

Minimum Operating Current

18

1.6

C

12

1.0

0.8

0.6

Ti=150

QUIESCENT CURRENT (mA)

el _7

0.4

o o=t

0.2

. —1"

|10 120] 130
INPUT-OUTPUT DIFFERENTIAL (V)

140]

M

UC137 UC237 UC337

TO-204AA K(TO-3)

Adjustment INCHES MILLIMETERS
Output | A ] B75 MAX. 22.23 MAX.
B[ .135MAX. 3.43 MAX.
C .250-.450 6.35-11.43
D[ 312MIN. 7.92 MIN.
E .038-.043 DIA. 0.97-1.09 DIA.
L F | .188 MAX. RAD. | 4.78 MAX. RAD.
G| 1.177-1.197 29.90-30.40
Input
H .655-.675 16.64-17.15
J | 205-225 5.21-5.72
K| _420-.440 10.67-11.18
Bottom View L | 525 MAX, RAD. | 13.34 MAX. RAD.
M| .151-.161 DIA. 3.84-4.09 DIA.
SEATING uc337 T(T0-220)
PLANE
s r— 8—= INCHES MILIMETERS
e ‘ | MIN | MAX | MIN [ max
T 2y _a A | 0560 | 0625 |14.23 | 1587
1 \ 1 1 B | 0380 | 0420 | 966 | 1066 \ p,
A 13 C | 0140 | 0190 | 356 | 482
l LAdiustment D | 0020 | 0045 | 051 | 114
132 ZZOU":L’““ F | 0139 | 0147 | 3531 3733
I w  3-Input ﬁ 0020 g ;;g 229 3’33 '7’\
X i Hneut J | 0015 | 0025 | 038 | 064
l K | 0500 | 0562 |1270 | 1427
Lf N otes oot [aw %
Il Lt ¥
— B E P_GL Q | 0100 | 0120 | 254 | 304
el R | 0080 | 01156 | 204 | 292
° S | 0045 | 0055 | 114 | 139
N T | 0230 | 0270 | 585 | 685

Note: When ordering, add suffix “K” (for TO-3 package) or “T" (for TO-220 package) to the Part Number.
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LINEAR INTEGRATED CIRCUITS ~  uals0

3A, Three Terminal Adjustable UC350
Positive Voltage Regulators

FEATURES
e Qutput voltage adjustable from 1.2V to

33v

e Guaranteed 3A output current

e Line regulation typically 0.005%/V

o Load regulation typically 0.1%

e Guaranteed thermal regulation

e Current limit constant with
temperature

o Standard 3-lead transistor package

ABSOLUTE MAXIMUM RATINGS

Power Dissipation
Input—Output Voltage Differential

Operating Junction Temperature Range

UCIS0 ..o

DESCRIPTION

The UC150/UC250/UC350 are adjustable 3-terminal positive voltage regulators
capable of supplying in excess of 3A over a 1.2V to 33V output range. They require only
2 external resistors to set the output voltage. Further, both line and load regulation are
comparable to discrete designs.

In addition to higher performance than fixed regulators, the UC150 series offers full
overload protection. Included on the chip are current limit, thermal overload protection
and safe area protection. All overload protection circuitry remains fully functional even
if the adjustment terminal is accidentally disconnected.

Since the regulator is “floating” and sees only the input-to-output differential voltage,
supplies of several hundred volts can be regulated as long as the maximum input to
output differential is not exceeded.

Supplies requiring electronic shutdown can be achieved by clamping the adjustment
terminal to ground which programs the output to 1.2V where most loads draw little
current.

The UC150/UC250/UC350 are packaged in standard TO-3 transistor packages. The
UC150 is rated for operation from -55°C to +150°C, the UC250 from -25°C to +150°C
and the UC350 from 0°C to +125°C.

........................ Internally limited
..................................... 35V

.. =55°C to +150°C
.. —25°C to +150°C
..... 0°C to +125°C

Storage Temperature . ........ouuir ittt -65°C to +150°C
Lead Temperature (Soldering, 10 seconds) .........c..ooviiiiiiiiiiiinninn.. 300°C
TYPICAL APPLICATIONS
1.2V—25V Adjustable Regulator
6A Regulator Slow Turn-On
UC150 15V Regulator
Vi = 28V —p— Vi, Vou Vourtt UC150
o
C* 2L Cat

0.1uF 1uF
ul /:/Rz
5k )

*Needed if regulator is far from power
supply filter capacitor

tOptional—improves transient
response

H Vour = 1.25v (1 + _:%)

Note: Usually R, = 2400 for
UC150 and UC250 and R, = 120Q for UC350

—OUTPUT
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ELECTRICAL CHARACTERISTICS (Note 1)

UC150

UC250 UC350

UC150/UC250 uCc350
PARAMETER TEST CONDITIONS UNITS
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Line Regulation Ta = 25°C, 3V < (Vin — Vour) < 35V, 0.005 | 0.01 0.005 | 0.03 | %/V
(Note 2)
Load Regulation Ta = 25°C, 10mA < lour < 3A
Vour <5V, (Note 2) 5 15 5 25 mV
Vour = 5V, (Note 2) 0.1 0.3 0.1 0.1 %
Thermal Regulation Pulse = 20ms 0.002 | 0.01 0.002 | 0.03 | %/W
Adjustment Pin Current 50 100 50 100 pA
Adjustment Pin Current 1I0mA<IL<3A 0.2 5 0.2 5 uA
Change 3V < (Vin — Vour) < 35V
Reference Voltage 3 < (Vin— Vour) <35V, 120 | 1.25 | 130 | 1.20 | 1.256 | 1.30 Vv
10mA < lour < 3A, P < 30W
Line Regulation 3 < (Vin — Vour) < 35V, (Note 2) 0.02 | 0.05 0.02 | 007 | %/V
Load Regulation Vour < 5V 10mA < lour < 3A, (Note 2) 20 50 20 70 mvV
Vour = 5V 0.3 1 0.3 15 %
Temperature Stability Trin < Tj < Tuax 1 1 %
Minimum Load Current (Vin — Vour) = 35V 35 5 35 10 mA
Current Limit (Vin — Vour) <10V 3.0 45 30 45 A
(Vin — Vour) = 30V 1 1 A
RMS Output Noise Ta = 25°C, 10Hz < f < 10kHz 0.003 0.003 %
Ripple Rejection Ratio Vour = 10V, f = 120Hz 65 65 dB
Caos = 10uF 66 86 66 86 dB
Long Term Stability Ta = 125°C, 1000 Hrs. 0.3 1 0.3 1 %
Thermal Resistance, Junction 15 15 | °C/W
to Case

Notes: 1. Unless otherwise noted, the above specifications apply over the following conditions:
U

C150: -55°C < T, < 150°C
UC250: -25°C < T, < 150°C
UC350: 0°C < T, < 125°C
(Vin — Vour) =5V, lour = 1.5A

2. All regulation specifications are measured at constant junction temperatures using low duty-cycle pulse testing.
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TYPICAL PERFORMANCE CHARACTERISTICS
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UC150 UC250 UC350

MECHANICAL SPECIFICATIONS AND CONNECTION DIAGRAM

UC150 UC250 UC350 TO-204AA K(T0O-3)
INCHES MILLIMETERS
~T— A .875 MAX. 22.23 MAX.
B | .135MAX. 3.43 MAX.
A C | .250-.450 6.35-11.43
_1_ D] 312MIN. 7.92 MIN.
E | .038-.043 DIA. 0.97-1.09 DIA.
F | .188 MAX.RAD. | 4.78 MAX. RAD.
B G| 1.177-1.197 29.90-30.40
C' D H| .655-.675 16.64-17.15
J | .205-.225 5.21-5.72
Bottorn View K| 420-.440 10.67-11.18
L | .525 MAX. RAD. | 13.34 MAX. RAD.
M| .151-.161 DIA. 3.84-4.09 DIA.
UNITRODE CORPORATION + 5 FORBES ROAD
LEXINGTON, MA 02173 + TEL. (617) 861-6540
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APPLICATION HINTS

In operation, the UC150 develops a nominal 1.25V reference
voltage, Vrer, between the output and adjustment terminal. The
reference voltage is impressed across program resistor Ry and,
since the voltage is constant, a constant current I, then flows
through the output set resistor R, giving an output voltage of

Vour = VREF( 1 “‘%) + lansRe

UC150
Vie Vi
“ans™" l.t——o
Veer 2R, ’
Vour
=
ADJ 9
S,
Figure 1

Since the 50uA current from the adjustment terminal represents
an error term, the UC150 was designed to minimize lap;and make
it very constant with line and load changes. To do this, all
quiescent operating current is returned to the output establishing
a minimum load current requirement. If there is insufficient load
on the output, the output will rise.

External Capacitors

An input bypass capacitor is recommended. A 0.1uF disc or 1uF
solid tantalum on the input is suitable input bypassing for almost
all applications. The device is more sensitive to the absence of
input bypassing when adjustment or output capacitors are used
but the above values will eliminate the possibility of problems.

The adjustment terminal can be bypassed to ground on the
UC150 to improve ripple rejection. This bypass capacitor
prevents ripple from being amplified as the output voltage is
increased. With a 10uF bypass capacitor 86 dB ripple rejection is
obtainable at any output level.

In general, the best type of capacitors to use are solid tantalum.
Solid tantalum capacitors have low impedance even at high
frequencies. Depending upon capacitor construction, it takes
about 25uF in aluminum electrolytic to equal 1uF solid tantalum
at high frequencies.

Although the UC150 is stable with no output capacitors, like any
feedback circuit, certain values of external capacitance can
cause excessive ringing. This occurs with values between 500pF
and 5000pF. A 1uF solid tantalum (or 25uF aluminum
electrolytic) on the output swamps this effect and insures
stability.

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

The UC150 iscapable of providing extremely good load regulation
but a few precautions are needed to obtain maximum
performance. The current set resistor connected between the
adjustment terminal and the output terminal (usually 240Q)
should be tied directly to the output of the regulator rather than
near the load. This eliminates line drops from appearing
effectively in series with the reference and degrading regulation.

With the TO-3 package, it is easy to minimize the resistance from
the case to the set resistor by using 2 separate leads to the case.
The ground of Rz can be returned near the ground of the load to
provide remote ground sensing and improve load regulation.

Protection Diodes

When external capacitors are used with any IC regulator it is
sometimes necessary to add protection diodes to prevent the
capacitors from discharging through low current points into the
regulator. Most 10uF capacitors have low enough internal series
resistance to deliver 20A spikes when shorted. Although the surge
is short there is enough energy to damage parts of the IC.

When an output capacitor is connected to a regulator and the
input is shorted, the output capacitor will discharge into the
output of the regulator. The discharged current depends on the
value of the capacitor, the output voltage of the regulator, and the
rate of decrease of Vin. In the UC150, this discharge path is
through a large junction that is able to sustain 25A surge with no
problem. This is not true of other types of positive regulators. For
output capacitors of 25uF or less, there is no need to use diodes.

The bypass capacitor on the adjustment terminal can discharge
through a low current junction. Discharge occurs when either the
input or output is shorted. Internal to the UC150 is a 500 resistor
which limits the peak discharge current. No protection is needed
for output voltages of 25V or less and 10uF capacitance. Figure 2
shows a UC150 with protection diodes included for use with
outputs greater than 25V and high values of output capacitance.

D+ protects against Cy
D protects against C

Vour = 1.25v ( 1 +%) + Ralans
1

Figure 2. Regulator with Protection Diodes
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LINEAR INTEGRATED CIRCUITS

Advanced Regulating Pulse Width Modulators

UC493A
UC494A
UC495A
UC495B

UC493AC
UC494AC
UC495AC
UC495BC

FEATURES

o Dual uncommitted 40V, 200mA output

transistors
® 1% accurate 5V
® Dual error ampli

reference
fiers

e Wide range, variable deadt'ime

® Single-ended or
o Under-voltage lo

push-pull operation
ckout with hysteresis

e Double pulse protection

® Master or slave oscillator operation

® UC493A/UC495B: Built in 80mV
threshold for current limiting

e UC495A/UC495B: Internal 39V zener

diode

e UC495A/UC495B: Buffered steering

control

ABSOLUTE MAXIMUM RATINGS (Note 1)

DESCRIPTION :

This entire series of PWM modulators each provide a complete pulse width modulation
system in a single monolithic integrated circuit. These devices include a 5V reference
accurate to 1%, two independent amplifiers usable for both voltage and current
sensing, an externally synchronizable oscillator with its linear ramp generator, and two
uncommitted transistor output switches. These two outputs may be operated either in
parallel for single-ended operation or alternating for push-pull applications with an
externally controlled dead-band. These units are internally protected against double-
pulsing of a single output or from extraneous output signals when the input supply
voltage is below minimum.

The UC495A and UC495B also contain an on-chip 39V zener diode for high-voltage
applications where Vcc would be greater than 40V, and a buffered output steering
control that overrides the internal control of the pulse steering flip-flop.

UCA493A and UC494A are packaged in a 16-pin DIP, while the UC495A and UC495B are
packaged in an 18-pin DIP. The UC493A, UC494A, UC495A and UC495B are specified
for operation over the full military temperature range of -55°C to +125°C, while the
UC493AC, UC494AC, UC495AC and UC495BC are designed for industrial applications
from 0°C to +70°C.

RECOMMENDED OPERATING CONDITIONS

Supply Voltage, Vec (Note 2) ....ovvviniiiiiniiinnennn, 45V Supply Voltage Voc «vvvvevninriiiiiiiiiiiannean.s 7V to 40V
Amplifier Input Voltages ...........coveiininnininn. Vee + 0.3V Error Amplifier Input Voltages ................. -0.3V to Vec—-2V
Collector Output Voltage ............coiviiviiiiiiinine, 41V Collector Output Voltage ............covviiiiiiiiiiin.., 40V
Collector Output Current . .........oooviiiiiiin, 250mA Collector Output Current (each transistor)............. "..200mA
Continuous Total Dissipation ...................ooo 1000mW Current into Feedback Terminal ........................ 0.3mA

@ (or below) 25°C free air temperature range (Note 3) Timing Capacitor, Cr.........cocviien.... 0.47nF to 10,000nF
Storage Temperature Range.................... -65° to +150°C Timing Resistor, Rr ... ... 1.8KQ to 500KQ
Lead Temperature }¢” (1.6mm) from case for 60 seconds, Oscillator Frequency.........cooveviinninnnn. 1kHz to 300kHz

JPaCKAgE . .ottt e e, 300°C Operating Free Air Temperature
Lead Temperature %" (1.6mm) from case for 10 seconds, UC493A, UC494A, UC495A, UC495B........ ~-55°C to +125°C
NPackage .....cooovriiiiiiiiiiiiiiiiiiiiei s 260°C UC493AC, UC494AC, UC495AC, UC495BC ..... 0°C to +70°C
Notes: 1. Over operating free air temperature range unless otherwise noted.

2. All voltage values are with respect to network ground terminal.

3. For J package, derate at 8.2mW/°C for ambient temperature
above +28°C. For N package, derate at 9.2mW/°C for ambient
temperature above +41°C.

BLOCK DIAGRAM

(UC495A & UC495B)
Femmm el DI ITTTL L
| STEERING OUTPUT CONTROL
} CONTROL (SEE FUNCTION TABLE)
1
1
U
Rr
Cr l;ll_.llLSE STEERING
oEAD. = OV FUNCTION TABLE
TIME Output Control "
CONTROL r ————— 1. Connected to: Output Function
! 1 Vee Single-Ended or
I
NON PWM : | I Ground Parallel Operation
INV. INPUT: COMPARATOR ! ! | REFERENCE i
INV. INPUT ! 739V | | REGULATOR REFour Veer P“Sh'Pg'L'uA;L'g"a""g
1
ERROR—A MPLIERS : 3K [ UC495A and UC4958 Only
INV. INPUT-T- | ’ GND
INV. INPUT—+— ! | Steering Control
| | 1 (Output Control Output Function
P - ' A : at Vaer)
pa | S
PWM COMP—— (UCA95A & ucagsa) Vs < 0.4V PWM Output at Qs
{> (UC493 & UCA958) Vs >2.4V PWM Output at Q2
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UC493A UC493AC
UC494A UC494AC
UC495A UC495AC

UC495B UC495BC
CONNECTION DIAGRAMS

DIL-16 (Top View) UC493A/UC493AC DIL-18 (Top View) UC495A/UC495AC
J or N Package UC494A/UCA494AC J or N Package ERROR UC495B/UC495BC
NON-INV INPUT [T ‘ /18] NON-INV INPUT
} H .08V (UC4958 ONLY)
NON-INV INPUT lj [16] NON-INV INPUT INV INPUT 2] v @ INV INPUT
=08V (UC493A ONLY)
INV INPUT [2} 18] INV INPUT COMPEN/PWM COMP INPUT Bl 577 6] Vier
COMPEN/PWM COMP INPUT [3] 114] Veer DEAD TIME CONTROL [4]— > v,
DEAD TIME CONTROL [4] 3] OUTPUT CONTROL ci[5] o5 14 OUTPUT CONTROL
Cr[5] 12 Vee R: (6} 13) STEERING CONTROL
R+ (6]} ] c. GROUND 7} 2 Ve
GROUND [Z 10 E a8 mpe
e o
Ci[g] ; 9] £, &[3) o) £

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, over recommended operating free-air temperature
range, Vcc = 15V, f = 10kHz.)

PARAMETER ] TEST CONDITIONS MIN. TYP. MAX. [ UNITS
Reference Section ‘
Output Voltage (VRer) lo=1mA, Ta = 25°C 4.95 5 5.05 \
Input Regulation Vce = 7V to 40V 2 25 mV
Output Regulation lo=1mA to 10mA 1 15 mV
Output Voltage over Temperature A Ta = Min. to Max. 490 5.10 Vv
Short Circuit Output Current (Note 1) Vrer = 0, Ta = 25°C 10 35 50 mA
Oscillator Section
Frequency (Note 2) Cr = 0.01uF, Rt = 12kQ 10 kHz
Standard Deviation of Frequency All values of Vcg, Cr, RT, 10 %
(Note 3) Ta constant
Frequency Change with Voltage Vee =7V to 40V, Ta = 25°C 0.1 %
Frequency Change with Temperature 27_;20'\/1'{5 tﬁTl\A:ai?kQ 2 %
Deadtime Control Section (Output Control connected to Vrer)
Input Bias Current (Pin 4) Vipin 4 = OV to 5.25V -2 -10 C WA
Maximum Duty-Cycle (Each Output) Viein 4 =0V 45 %
. Zero Duty-Cycle 3 33
Input Threshold Voltage (Pin 4) - "
Maximum Duty-Cycle 0
Amplifier Section (Current Limit specifications apply to UC493A and UC495B only)
Input Offset Voitage Error Vo (PN 3) = 2.5V 2 10 mvV
Current Limit 70 80 90
Input Offset Current Vo PN 3) = 2.5V 25 250 nA
Input Bias Current Error Vo pin 3 = 2.5V 02 ! pA
Current Limit -1 -2
Common-Mode Input Voltage Range Vee = 7V to 40V \?ci 302 v
Open Loop Error AVo =3V, Vo = 05V to 3.5V 0 % B
Voltage Gain Current Limit 66 90
Unity Gain Bandwidth 800 kHz
common-Mode Error Voe = 40V, Ta = 25°C 65 80 dB
Rejection Ratio Current Limit 50 70
Output Sink Current (Pin 3) Vip = -156mV to -5V, Viein 3) = 0.7V 0.3 0.7 mA
Output Source Current (Pin 3) Vip = 15mV to 5V, Vipin 3) = 3.5V -2 mA

UNITRODE CORPORATION + 5 FORBES ROAD
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UC493A UC493AC
UC494A UC494AC
UC495A UC495AC

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, over recommended operating free-air temperature UC4958 UC95BC

range, Vcc = 15V, f = 10kHz.) )

PARAMETER | TEST CONDITIONS MmN, [ Tve. | max. | uniTs

Output Section :
Collector Off-State Current Vce = 40V, Vce = 40V 2 100 LA
Emmitter Off-State Current Vec =Vec =40V,VE=0 -100 LA
Collector-Emitter Common-Emitter VE =0, Ic = 200mA 1.1 13
Saturation Voltage | Ermtter-Follower | Ve = 15V, lg = ~200mA 15 25 v
Output Control Input Current Vi = VRer 35 mA
PWM Comparator Section
Input Threshold Voltage (Pin 3) Zero Duty-Cycle 4 45 v
Input Sink Current (Pin 3) Viein 3y = 0.7V 0.3 0.7 mA
Steering Control (UC495A and UC495B only, see Function Table)

Vipin 13) = 0.4V, Q1 active -200
Input Current VipiN 13) = 2.4V, Q2 active . 300 HA
Deadband 500 mvV
Zener Diode Circuit (UC495A and UC495B only)
Breakdown Voltage Vce =45V, Iz =2mA . 36 39 45 Vv
Sink Current Vipin 15 = 1V 0.2 0.3 0.6 mA
Total Device . o

Pin 6 at Vrer. All other Vee = 15V 6 10
Standby Supply Current inputs and outputs open.  Vgc = 40V 9 15 mA
Under-Voltage Lockout 35 6.5 v
Hysteresis 300 mvV
Switching Characteristics (Ta = 25°C)
Output Voltage Rise Time Common-Emitter Configuration 100 200 ns
Output Voltage Fall Time RL = 68Q, CL = 15pF 25 100 ns
Output Voltage Rise Time Emitter-Follower Configuration 100 200 ns
Output Voltage Fall Time RL = 68Q, CL = 15pF 40 100 ns

Notes: 1. Duration of the short circuit should not exceed one second.
* 2. Frequency for other values of Cr and Ry is approximately f=

R+Cr
3. Standard deviation is a measure of the statistical .distribution about the mean as derived from the formula
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LEXINGTON, MA 02173 « TEL. (617) 861-6540 :
TWX (710) 326-6509 » TELEX 95-1064 3-38 PRINTED IN U.S.A



UC493A
UC494A
UC495A
UC4958

UC493AC
UC494AC
UC495AC
UC495BC

Figure 1. Slaving Two or More Control Circuits

Vrer Vee

Figure 2. Output Circuit of Error Amplifiers

Vee O-

Veer O

To Remainder

R of Error
T Amplifier
Circuit
L Vaer 3 12
V“
e Slave
(Additional
Circuits)

To Remainder
of Error
Amplifier
Circuit

To Compensation/PWM
@——————————————O Comparator Input
(Pin 3)

—o6m @

Figure 3. Output Connections for Single-Ended and Push-Pull Configurations

Cy
O Qc

Output
Control

l 1 to 500mA
Tie To
GND or
a Voltage
up to
04v

Qe

Single-Ended Configuration

Figure 4. Internal Buffer with Deadband for
Steering Control on UC495A and UC495B

S ———————
5v
37K
13
10
STEERING
FLIP O
Fop CONTROL
12K
GND

Tie to Veer c
or a Voltage !
as Low as 2.4V
Qs 1 to 250mA
o Es
Output
Control Cz
Q 1 to 250mA
Ez

Push-Pull Configuration

Figure 5. Operation with Vin > 40V
Using Internal Zener (UC495A and UC495B Only)

Re 12
Vi > 40V *

39V
IC
SUPPLY
Vz VOLTAGE
3k

GND I ~

>

Figure 6. Error Amplifier Sensing Techniques

Vo To Output
Voltage of
System

POSITIVE OUTPUT VOLTAGE
Vo = Vaer (1 + R7:)
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= ~Voer Rt Vo To Output
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LINEAR INTEGRATED CIRCUITS
Regulating Pulse Width Modulators

FEATURES

e Complete PWM Power control circuitry

& Uncommitted outputs for single-ended
or push-pull applications

e Low standby current ... 8mA typical

e Interchangeable with SG1524, SG2524
and SG3524, respectively

DESCRIPTION

UCl1524
Uc2524
UC3524

The UC1524, UC2524 and UC3524 incorporate on a single monolithic chip all the
functions required for the construction of regulating power supplies inverters or
switching regulators. They can also be used as the control element for high-power-
output applications. The UC1524 family was designed for switching regulators of either
polarity, transformer-coupled dc-to-dc converters, transformerless voltage doublers and
polarity converter applications employing fixed-frequency, pulse-width modulation

techniques. The dual alternating outputs allow either single-ended or push-pull
applications. Each device includes an on-chip reference, error amplifier, programmable
oscillator, pulse-steering flip-flop, two uncommitted output transistors, a high-gain
comparator, and current-limiting and shut-down circuitry. The UC1524 is characterized
for operation over the full military temperature range of -55°C to +125°C. The UC2524
and UC3524 are designed for operation from -25°C to +85°C and 0°C to +70°C,

respectively.

ABSOLUTE MAXIMUM RATINGS (Note 1)

RECOMMENDED OPERATING CONDITIONS

Supply Voltage, Vec (Notes2and 3) ....oovvvvninennnn.. 40V Supply Voltage, Vec oo vvevenininiiiiiiiiiinn 8V to 40V
Collector Output Current Reference Output Current....................oooat 0 to 20mA
Reference Qutput Current.........cooovvvnineinnennenann, 50mA  Current through Cy Terminal ................ -0.03mA to -2mA
Current Through Cr Terminal.........cooviiiiineiiinnn., -5mA  Timing Resistor, Rt ... iiiiiiiiiiiiiinninn, 1.8KQ to 100KQ
Power Dissipation at Ta = +25°C (Note 4) ............. 1000mW  Timing Capacitor, Cr.......ovviviiininininnnn 0.001uF to 0.1uF
Thermal Resistance, Junction to Ambient............. 100°C/W  Operating Ambient Temperature Range
Power Dissipation at Tc = +25°C (Note 5) ............. 2000mwW uCl1524 -55°C to +125°C
Thermal Resistance, JunctiontoCase.................. 60°C/W uc2524 -25°C to +85°C
Operating Junction Temperature Range....... -55°C to +150°C UC3524 it 0°C to +70°C
Storage Temperature Range.................. -65°C to +150°C
Notes: 1. Over operating free-air temperature range unless otherwise
noted.
2. All voltage values are with respect to the ground terminal, pin 8
3. The reference regulator may be bypassed for operation from a
fixed 5V supply by connecting the Vcc and reference output
pins both to the supply voltage. In this configuration the
maximum supply voltage is 6V. .
4. Derate at 10mW/°C for ambieént temperatures above +50°C
5. Derate at 16mW/°C for case temperatures above +25°C
BLOCK DIAGRAM CONNECTION DIAGRAM
DIL-16
J or N Package
Veer Vi Es  Ca Ca Ea /D COMP

Vm
+5V to all
Vin 13 SEEET%?%E internal circuitry
= OSCILLATOR +5V
OUTPUT
FLIP

+5V ©

o Q.
-
(Ramp) (19Ce
)€,
INV INPUT (1)
N1 INPUT (D)

OSCILLATOR
=
6 7

INV_NON- OSC (+) () Ry Cr  GND
INPUT INV_OUT CL CL
INPUT SENSE
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UC1524 UC2524 UC3524

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, these specifications apply for Ta=-55°C to +125°C for the UC1524,
-25°C to +85°C for the UC2524, and 0°C to +70°C for the UC3524, Vi = 20V, and f = 20kHz)

UC1524/UC2524 uc3524
PARAMETER TEST CONDITIONS UNITS
MIN. | TvP. | MAX. | MIN. [ TYP. | MAX.
Reference Section
Output Voltage 48 5.0 5.2 4.6 5.C 5.4 \'
Line Regulation Vin = 8 to 40V 10 20 10 30 mV
Load Regulation L =0to 20mA 20 50 20 50 mV
Ripple Rejection f=120Hz, T, = 25°C 66 66 dB
Short Circuit Current Limit Vrer = 0, T; =25°C 100 100 mA
Temperature Stability Over Operating Temperature Range 03 1 0.3 1 %
Long Term Stability Tj=125°C,t=1000 Hrs. 20 20 mvV
Oscillator Section
Maximum Frequency Cy = .001mfd, Rr = 2kQ 300 300 kHz
Initial Accuracy Rr and Cr Constant 5 5 %
Voltage Stability Vin =810 40V, T; = 25°C 1 1 %
Temperature Stability Over Operating Temperature Range 2 2 %
Output Amplitude Pin 3, T, =25°C 35 35 v
Output Pulse Width Cr = .01mfd, T, = 25°C 05 0.5 us
Error Amplifier Section
Input Offset Voltage Vem = 2.5V 0.5 5 2 10 mV
Input Bias Current Vem = 2.5V 2 10 2 10 uA
Open Loop Voltage Gain 72 80 60 80 dB
Common Mode Voltage T,=25°C 1.8 | 34 1.8 34 Vv
Common Mode Rejection Ratio | T;= 25°C 70 70 dB
Small Signal Bandwidth Ay =0dB, T; = 25°C 3 3 MHz
Output Voltage T;=25°C 0.5 3.8 0.5 38 \
Comparator Section
Duty-Cycle % Each Output On 0 45 0 45 %
Input Threshold Zero Duty-Cycle 1 1 \
Input Threshold Maximum Duty-Cycle 35 35 \
Input Bias Current 1 1 MA
Current Limiting Section
Sense Voltage St for l\in‘?lrgzrf\r(gOJt:A‘F? P e 190 | 200 | 210 | 180 | 200 | 220 | mv
Sense Voltage T.C. 0.2 0.2 mv/°C
Common Mode Voltage -1 +1 -1 +1 \
Output Section (Each Output)
Collector-Emitter Voltage 40 40 Vv
Collector Leakage Current Vce = 40V 0.1 50 0.1 50 uA
Saturation Voltage lc = 50mA 1 2 1 2 \'
Emitter Output Voltage Vin = 20V 17 18 17 18 Vv
Rise Time Rc = 2K ohm, T; = 25°C 0.2 0.2 us
Fall Time Rc = 2K ohm, T; = 25°C 0.1 0.1 us
Total Standby Current w = 40V 8 10 8 10 mA
(Excluding oscillator charging current, error and current limit
dividers, and with outputs open)
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TYPICAL CHARACTERISTICS

Open- Loop Voltaﬁe Ampilification

Error Amplifier
vs Frequency
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UC1524 UC2524 UC3524

Oscillator Frequency
vs Timing Components
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PRINCIPLES OF OPERATION

The UC1524 is a fixed-frequency pulse-width-modulation voltage
regulator control circuit. The regulator operates at a frequency that
is programmed by one timing resistor (Ry) and one timing capacitor
(Cr). Ry establishes a constant charging current for Cr. This results
in a linear voltage ramp at Cy, which is fed to the comparator
providing linear control of the output pulse width by the error
amplifier. The UC1524 contains an on-board 5V regulator that
serves as a reference as well as powering the UC1524’s internal
control circuitry and is also useful in supplying external support
functions. This reference voltage is lowered externally by a resistor
divider to provide a reference within the common-mode range of
the error amplifier or an external reference may be used. The power
supply output is sensed by a second resistor divider network to
generate a feedback signal to the error amplifier. The amplifier
output voltage is then compared to the linear voltage ramp at Cr.
The resulting modulated pulse out of the high-gain comparator is

TYPICAL APPLICATIONS DATA

Oscillator

The oscillator controls the frequency of the UC1524 and is
programmed by Ry and Cy according to the approximate formula:

- 118
Rr Cr

where Ry is in kilohms
Cr is in microfarads
fis in kilohertz

Practical values of Cy fall between 0.001 and 0.1 microfarad.
Practical values of Ry fall between 1.8 and 100 kilohms. This results
in a frequency range typically from 120 hertz to 500 kilohertz.

Blanking

The output pulse of the oscillator is used as a blanking pulse at the
output. This pulse width is controlled by the value of Cy. If small
values of Cr are required for frequency control, the oscillator output
pulse width may still be increased by applying a shunt capacitance
of up to 100pF from pin 3 to ground. If still greater dead-time is
required, it should be accomplished by limiting the maximum duty

Single-Ended LC Switching Regulator Circuit

e~ — :‘—”"1‘0 +5V, BA
1300H
PIC600 !
|
|
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4 Tso0uF
uc1524
;
v ’ S
v L
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UC1524 UC2524 UC3524

then steered to the appropriate output pass transistor (Q1 or Qz) by
the pulse-steering flip-flop, which is synchronously toggled by the
osciflator output. The oscillator output pulse also serves as a
blanking pulse to assure both outputs are never on simultaneously
during the transition times. The width of the blanking pulse is
controlled by the value of Cr. The outputs may be applied in a push-
pull configuration in which their frequency is half that of the base
oscillator, or paralleled for single-ended applications in which the
frequency is equal to that of the oscillator. The output of the error
amplifier shares a common input to the comparator with the
current limiting and shutdown circuitry and can be overridden by
signals from either of these inputs. This common point is also
available externally and may be employed to control the gain of, or
to compensate, the error amplifier, or to provide additional control
to the regulator.

cycle by clamping the output of the error amplifier. This can easily
be done with the circuit below:

Veet
1N916

Comp @——N———» 5k

Gnd (8)

Synchronous Operation

When an external clock is desired, a clock pulse of approximately
3V can be applied directly to the oscillator output terminal. The
impedance to ground at this point is approximately 2 kilohms. In
this configuration Ry Cr must be selected for a clock period slightly
greater than that of the external clock.

If two or more UC1524 regulators are to be operated synchronously,
all oscillator output terminals should be tied together, all Cr
terminals connected to a single timing capacitor, and the timing
resistor connected to a single Ry terminal. The other Ry terminals
can be left open or shorted to Vaer. Minimum lead lengths should be
used between the Cr terminals.

Push-Pull Transformer-Coupled Circuit

v

5KQ
5KQ 1KQ 1kQ
W

5KQ

5KQ 1
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2K UC1524

UES2401 1mH
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20Tk T 1500uF
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OPEN LOOP TEST CIRCUIT

UC1524 UC2524 UC3524

%S S 2k
Vi ws Siw
15 1 8 Outputs
Osc. outO——| 3 uC1524 ﬁ
v,
rer 0116 7 2 1 9 0 4 14
Nt lnv Shut | Current
Vin $Ramp gl)lnput wComp.goown Limit
8- 40V
2k 2k 10k
01== RS CroF 3510k 1K
i |
2k
MECHANICAL SPECIFICATIONS
UC1524 UC2524 UC3524 16-PIN J CERAMIC
0785 (20 0)
0.755 (19 )
BOOBROOE
FLYATAT)
0025 (0 63) R NOM~|
¢ ¢ 0310(788

0290 27.36; WY W

0.280 (7.11) [0/0©6,0060.0]

0.245 (6 22) 0.020 (0.51)

> j+4—0.050 (1.27) NOM MIN'| [+-0.070 (1.78) MAX 16 PLACES
GLASS
0200 }{;oe)_t SEALANT
. SEATING PLANE T 0.030 (0.76) MIN
105° } ~ ~12 PLACES

0.014 (0 356)

90° YT TR e 0.130 (3.30)
\«-0.008 (0.203)
16 PLACES 16 PLACES MIN

0012 (0.304) MIN
4 PLACES

0023 (0.583) ¢ py pcES

—

3

0015 (0.381
|0 015 « )
0.050 (1.27) , PLACES

==

0.015 (0.38)

Dimensions In inches and (millimeters) PIN SPACING 0.100 (2 54) T.P.
UC2524 UC3524 16-PIN N PLASTIC
0.870 (22.1) MAX |
¢ € 0300 £ 0,010 g
(762 £ 0 26) HEOEHEOD0E
1 0250 + 0010 . !
(635 +0.26)

-—;J 080 (2.03) NOM

1

OEOEED®

\ T

0010 (0.25) NOM
1050 \»SEATING PLANE
90°_l«-0.011 + 0.003

(0.279 + 0 076)
16 PLACES

0020 (051)
MIN

)
0200 (5.08) MAX

16 PLACES -~ 1= 0.070 (1.78) MAX 16 PLACES
11

0.033 (0.83) MIN
12 PLACES

2

0125 (3 17) MIN +0018 0,003
0095 (2 41)+lhe- O fERcE®

0015 (0.38)
4 PLACES PIN SPACING 0 100 (2.54) T.P

Dimensions in inches and (millimeters)
Note: When ordering, add suffix “J” (for 16 pin ceramic package) or “N"” (for 16 pin plastic package) to the part number.
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LINEAR INTEGRATED CIRCUITS UCo204A

Advanced Regulating Pulse Width Modulators UC3524A

FEATURES DESCRIPTION
e Fully interchangeable with standard The UC1524A family of regulating PWM ICs has been designed to retain the same
UC1524 family highly versatile architecture of the industry standard UC1524 (SG1524) while offering
substantial improvements to many of its limitations. The UC1524A is pin compatible

® Precision reference internally trimmed - . T Hor: - )
to +1% with “non-A" models and in most existing applications can be directly interchanged
. . R with no effect on power supply performance. Using the UC1524A, however, frees the
© High-Performance current limit function designer from many concerns which typically had required additional circuitry to solve.
o Under-voltage lockout with hysteretic

turn-on
o Start-up supply current less than 4mA

The UC1524A includes a precise 5V reference trimmed to +1% accuracy, eliminating
the need for potentiometer adjustments; an error amplifier with an input range which
includes 5V, eliminating the need for a reference divider; a current sense amplifier

® Output current to 200mA useful in either the ground or power supply output lines; and a pair of 60V, 200mA

® 60V output capability uncommitted transistor switches which greatly enhance output versatility.

® Wide common-mode input range for An additional feature of the UC1524A is an under-voltage lockout circuit which disables
both error and current limit amplifiers all the internal circuitry, except the reference, until the input voltage has risen to 8V.

© PWM latch insures single pulse per This holds standby current low until turn-on, greatly simplifying the design of low power,
period off-line supplies. The turn-on circuit has approximately 600mV of hysteresis for jitter-

 Double pulse suppression logic free activation.

® 200ns shutdown through PWM latch Other product enhancements included in the UC1524A’s design include a PWM latch

e Guaranteed frequency accuracy which insu_res fregdgm from multiple‘pulsiyng w_ithin a period, even in noisy environ-

o Thermal shutdown protection - ments, logic to eliminate double pulsing on a single output, a 200ns external shutdown
capability, and automatic thermal protection from excessive chip temperature. The

oscillator circuit of the UC1524A is usable beyond 500kHz and is now easier to

synchronize with an external clock pulse.

The UC1524A is packaged in a hermetic 16-pin DIP and is rated for operation from
-55°C to +125°C. The UC2524A and UC3524A are available in either ceramic or plastic
packages and are rated for operation from -25°C to +85°C and 0°C to 70°C, respectively.

ABSOLUTE MAXIMUM RATINGS

SUPPIY VOIREZE (VIN) + - v e eet et et e e e e e 40V
Collector SUPPIY VOIRAE (Ve) ..o\t i et ittt e s 60V
Output Current (Each Output) ... 200mA
Reference Output CUrrent ..ottt 50mA
Oscillator Charging CUrrent .. ......vuutt i e 5mA

Power Dissipation at Ta = +25°C 1000mwW
Derate above +50°C. .. ..ottt 10mw/°C
Power Dissipation at Tc = +25°C ... ..ottt e 2000mW
Derate for Case Temperature above +25°C ..............ccoviieninn... 16mw/°C
Operating Temperature Range -55°C to +125°C
Storage Temperature Range ............covvviiiinnnnn.n. -65°C to +150°C

Lead Temperature (Soldering, 10 seconds) .............ccoooiiiiiiiiiinainn... +300°C
BLOCK DIAGRAM CONNECTION DIAGRAM
+ 5V DIL-16 (TOP VIEW)
f , REFERENCE
n® REGULATGR (©) veer Jor N Package
Y
osc. (3)——— fower to @) c INV. INPUT[ T} [16]+5V Veer
Circuitry
R @ e NON-INV. INPUT[2] [15]+vun
¢ osc ssync[3] 14JEMITTER B
R o C.L. (+) sENSE[4] [13]coLLecToR B
comp A C.L.(-) SENSE[5] [12]cOLLECTOR A
E
INVINPUT e re[e] [i]emiTTER A
N.L INPUT 1K
@) sHutoown e [7] 10]SHUTDOWN
C.L (+) SENSE 10K GROUND 8] 9 ]COMPENSATION
L—. GND
CL. (-) SENSE il

L)
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UC1524A UC2524A UC3524A

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, these specifications apply for Ta = -55°C to +125°C for the UC1524A,
-25°C to +85°C for the UC2524A, and 0°C to +70°C for the UC3524A; Vin = V¢ = 20V.)

: U2524A uc3s2¢n
PARAMETER TEST CONDITIONS UNITS
MIN. | Tvp. [ mAX. | MIN. | TYP. | mAX.
Turn-on Characteristics
Input Voltage Operating Range after Turn-on 8 40 8 40 Vv
Turn-on Threshold 5.5 75 8.5 5.5 7.5 85 \
Turn-on Current Vin = 6V 25 4 25 4 mA
Operating Current Vin = 8 to 40V 5 10 5 10 mA
Turn-on Hysteresis* 0.6 0.6 v
Reference Section
QOutput Voltage Tj=25°C 495 | 500 | 505 | 490 | 500 | 5.10 \)
Line Regulation Vin =10 to 40V 10 20 10 30 mV
Load Regulation IL =0 to 20mA 20 50 20 50 mV
Temperature Stability* Over Operating Range* 20 50 20 50 mV
Short Circuit Current VRer =0, Tj = 25°C 80 100 80 100 mA
Output Noise Voltage* 10hz < f < 10kHz, Tj = 25°C 40 40 uvVrms
Long Term Stability* Tj = 125°C, 1000 Hrs. 20 50 20 50 mV
Oscillator Section (Unless otherwise specified, Rt = 2700Q, Ct = 0.01 mfd)
Initial Accuracy Tj = 25°C 41 43 45 39 43 47 kHz
Temperature Stability Over Operating Temperature Range 1 2 1 2 %
Minimum Frequency* Rt = 150kQ, Cy = 0.1 mfd 140 120 Hz
Maximum Frequency Rt = 2.0kQ, Ctr =470 pF 500 500 kHz
Output Amplitude* Tj = 25°C 35 3.5 v
Output Pulse Width* T;=25°C 0.5 0.5 us
Ramp Peak 3.3 35 3.7 3.3 35 37 V'
Ramp Valley Tj=25°C 0.7 0.8 0.9 0.7 0.8 0.9 v
Ramp Valley T.C. -1.0 -1.0 mV/°C
Error Amplifier Section (Unless otherwise specified, Vcm = 2.5V)
Input Offset Voltage 0.5 5 2 10 mV
Input Bias Current 1 5 10 uA
Input Offset Current .05 1 0.5 1 pA
Common Mode Rejection Ratio | Vem = 1.5 to 5.5V 60 75 60 75 dB
Power Supply Rejection Ratio Vin = 10 to 40V 50 60 50 60 dB
Output Swing Minimum Total Range 0.5 5.0 0.5 5.0 Vv
Open Loop Voltage Gain AVo =1to4V,RL =10 Meg Q 72 80 60 80 dB
Gain-Bandwidth* T; = 25°C, Ay = 0dB 1 3 1 3 MHz
DC Transconductance*t Tj = 25°C, 30kQ <RL < 1MQ 1.7 2.3 1.7 2.3 mS

* These parameters are guaranteed by design but not 100% tested in production.

+ DC transconductance (gm) relates to DC open-loop voltage gain according to the following equation: Ay = gmRL

where Ry is the resistance from pin 9 to ground.
The minimum gpm specification is used to calculate minimum Ay when the error amplifier output is loaded.

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

TWX (710) 326-6509 + TELEX 95-1064
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UC1524A UC2524A UC3524A

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, these specifications apply for Ta = =55°C to +125°C for the UC1524A,
-25°C to +85°C for the UC2524A, and 0°C to +70°C for the UC3524A; V\n = V¢ = 20V.)

UC2524R ucas24A
PARAMETER TEST CONDITIONS UNITS
MIN. | TYP. [ MAX. | MIN. | TYP. [ MAX.
Current Limit Amplifier (Unless otherwise specified, Pin 5 = 0V)
Input Offset Voltage Tj = 25°C, E/A Set for Maximum Output{ 190 | 200 | 210 180 | 200 | 220 mV
Input Offset Voltage Over Operating Temperature Range 180 220 170 230 mV
Input Bias Current -1 ~-10 -1 -10 LA
Common Mode Rejection Ratio | Vipin 5 = 0.3V to +5.5V 50 60 50 60 dB
Power Supply Rejection Ration | Vin = 10 to 40V 50 60 50 60 dB
Output Swing Minimum Total Range 0.5 5.0 05 5.0 v
Open-Loop Voltage Gain AVo=1104V,R. =10 Meg Q 70 80 70 80 dB
Delay Time* Pin 4 to Pin 9, AV|n = 300mV 300 300 ns
Output Section (Each Output)
Collector Emitter Voltage Ic = 100pA 60 80 50 80 Vv
Collector Leakage Current Vce = 50V 1 20 1 20 uA
Saturation Voltage :2 : Sggqr: A 12 242 12 242 x
Emitter Output Voltage le = 50mA 17 18 17 18 Vv
Rise Time* Ti=25°C,R=2KQ | 200 200 ns
Fall Time* Ti=25°C,R=2KQ 100 100 ns
Comparator Delay* T; = 25°C, Pin 9 to output 300 300 ns
Shutdown Delay* Tj = 25°C, Pin 10 to Output 200 200 ns
Shutdown Threshold Ti=25°C,Rc =2KQ 0.6 7 1.0 0.6 7 1.0 \
Thermal Shutdown* 165 165 °C

* These parameters are guaranteed by design but not 100% tested in production.

OPEN-LOOP TEST CIRCUIT

Note: The UC1524A should be able to be tested in any 1524 test circuit with two possible exceptions:
1. The higher gain-bandwidth of the current limit amplifier in the UC1524A may cause oscillations in an uncompensated 1524
test circuit. ’
2. The effect of the shutdown, pin 10, cannot be seen at the compensation terminal, pin 9, but must be observed at the outputs.
The circuit below will allow all UC1524A functions to be evaluated.

+Ve
+Vin
2K ' 2K
w 1w
15| v COLLECTOR A [i2 A
N UC1524A 2 o
bUT. COLLECTOR B L OBour
SYNCO—3] osc.

EMITTER A
ERROR AMP  CURRENT LIMIT

Vier O——4——16] Vrer N T oo EMITTER B 14—

NI INV ( -
Rt Cr INPUT INPUT COMP SENSE SENSE S/D GND

o [ [ Lii/\ljj DO C
100k | 100k
AT SHU

TDOWN

] LTJ

2k

10K

E/A
CONTROL
C/L CONTROL

£
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UC1524A UC2524A UC3524A

OSCILLATOR FREQUENCY (Hz)

Error Amplifier Voltage Gain Pulse Width Modulator
Supply Current vs Voltage ) and Phase vs Frequency Transfer Function
10 - T l 50
' moe | |
9 80 T . .
& RL = IMQ Vl_N_= 29V 1
8 - g — Ti=25°C ale 0~
g, N | 60 tRu = 300kQ = Ry = 27000 > e
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LINEAR INTEGRATED CIRCUITS  j&32520 b&32574

Regulating Pulse Width Modulators UC3525A UC3527A

FEATURES DESCRIPTION . C e

® 8 to 35V operation The UC1525A/1527A series of pulse width modulator integrated circuits are designed

® 5.1V reference trimmed to +1% to offer improved performance and lowered external parts count when used in designing

® 100Hz to 500kHz oscillator range all types of switching power supplies. The on-chip +5.1V reference is trimmed to +1%

e Separate oscillator sync terminal and the input common-mode range of the error amplifier includes the reference voltage,

e Adjustable deadtime control eliminating external resistors. A sync input to the oscillator allows multiple units to be

e |nternal soft-start slaved or a single unit to be synchronized to an external system clock. A single resistor

® Pulse-by-pulse shutdown between the Cr and the discharge terminals provide a wide range of dead time adjust-

® |nput undervoltage lockout with ment. These devices also feature built-in soft-start circuitry with only an external timing
hysteresis capacitor required. A shutdown terminal controls both the soft-start circuitry and the

e Latching PWM to prevent multiple output stages, providing instantaneous turn off through the PWM latch with pulsed
pulses . shutdown, as well as soft-start recycle with longer shutdown commands. These

o Dual source/sink output drivers functions are also controlied by an undervoltage lockout which keeps the outputs off

and the soft-start capacitor discharged for sub-normal input voltages. This lockout
circuitry includes approximately 500mV of hysteresis for jitter-free operation. Another
feature of these PWM circuits is a latch following the comparator. Once a PWM pulse has
been terminated for any reason, the outputs will remain off for the duration of the period.
The latch is reset with each clock pulse. The output stages are totem-pole designs
capable of sourcing or sinking in excess of 200mA. The UC1525A output stage features
NOR logic, giving a LOW output for an OFF state. The UC1527A utilizes OR logic which
results in a HIGH output level when OFF.

ABSOLUTE MAXIMUM RATINGS (Note 1) RECOMMENDED OPERATING CONDITIONS (Note 4)

|
Supply Voltage, (+Vin) «..vvviiiiiiiiii i Input Voltage (+Vin) ...oovvniiiiiiiiii +8V to +35V ‘
Collector Supply Voltage (Vo) o vvvvevninenieni i, Collector Supply Voltage (Ve) ..o vvvvvneniveinnnn. +4 5V to +35V
Logic Inputs ... ... Sink/Source Load Current (steady state)........... 0 to 100mA
Analog Inputs ... .. e eeeeataeraenerneaeeeraana Sink/Source Load Current (peak) 0 to 400mA
Output Current, Source or Sink . ....covvvieeiiiennn... Reference Load Current........c.covvevnineennnenn. 0 to 20mA
Reference Output Current......................... .. Oscillator Frequency Range .................. 100Hz to 400kHz
Oscillator Charging Current ..., Oscillator Timing Resistor ..........c.oovvviuntn 2kQ to 150kQ
Power Dissipation at Ta= +25°C (Note 2).............. Oscillator Timing Capacitor ................... .001uF to 0.1uF
Thermal Resistance, Junction to Ambient Dead Time Resistor Range ........c..covvviveiinennn. 0 to 500Q
Power Dissipation at T¢ = +25°C (Note 3) ............. 2000mW  Operating Ambient Temperature Range
Thermal Resistance, Junctionto Case ................. 60°C/W UC1525A, UC1527A. ... .o -55°C to +125°C
Operating Junction Temperature ............. -55°C to +150°C UC2525A, UC2527A. ... -25°C to +85°C
Storage Temperature Range.................. -65°C to +150°C UC3525A, UC3527A ..o i it 0°C to +70°C
Lead Temperature (Soldering, 10 seconds) ............ +300°C  Notes: 4. Range over which the device is functional and parameter limits

Notes: 1. Values beyond which damage may occur.
2. Derate at 10mW/°C for ambient temperatures above +50°C.
3. Derate at 16mW/°C for case temperatures above +25°C.

are guaranteed.

SHUTDOWN

BLOCK DIAGRAM CONNECTION DIAGRAM
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. | . Ve | J or N Package }
5 e |
OUTPUT A
GNO @ To Internal | |
Circuitry L . X
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UC1525A UC1527A
UC2525A UC2527A

ELECTRICAL CHARACTERISTICS (+Vin = 20V, and over operating temperature, unless otherwise specified) UC3525A UC3527A

UC1525A/UC2525A UC3525A
PARAMETER TEST CONDITIONS UC1527A/UC2527A UC3527A UNITS
MIN. | TvP. | MAX. | MIN. | TYP. | mAX.
Reference Section
Output Voltage Tj=25°C 5.05 | 5.10 | 5.15 | 5.00 | 5.10 | 5.20 \
Line Regulation Vin = 8 to 35V 10 20 10 20 mV
Load Regulation IL =0 to 20mA 20 50 20 50 mV
Temperature Stability (Note 5) Over Operating Range 20 50 20 50 mV
Total Output Variation (Note 5) Line, Load, and Temperature 5.00 5.20 | 4.95 5.25 V'
Short Circuit Current Vrer = 0, Tj =25°C 80 100 80 100 mA
Output Noise Voltage (Note 5) 10Hz < 10kHz, T = 25°C 40 200 40 200 | uVrms
Long Term Stability (Note 5) Tj=125°C 20 50 20 50 mV
Oscillator Section (Note 6)
Initial Accuracy (Notes 5 & 6) Tj=25°C 2 16 12 6 %
Voltage Stability (Notes 5 & 6) Vin = 8 to 35V $0.3 | %l +1 £2 %
Temperature Stability (Note 5) Over Operating Range 3 16 3 6 %
Minimum Frequency Ry = 200kQ, Cr = 0.1uF 120 120 Hz
Maximum Frequency Rt = 2kQ, Ct = 470pF 400 400 kHz
Current Mirror IrT = 2mA 1.7 20 2.2 1.7 2.0 2.2 mA
Clock Amplitude (Notes 5 & 6) 3.0 35 3.0 35 v
Clock Width (Notes 5 & 6) Tj=25°C 0.3 05 1.0 0.3 0.5 1.0 us
Sync Threshold 1.2 20 2.8 1.2 20 2.8 v
Sync Input Current Sync Voltage = 3.5V 10 2.5 1.0 25 mA
Error Amplifier Section (Vcm = 5.1V)
Input Offset Voltage 05 5 2 10 mV
Input Bias Current 1 10 1 10 uA
Input Offset Current 1 1 uA
DC Open Loop Gain RL =10 Meg Q 60 75 60 75 dB
O R gy victh Product Av = 0dB, T = 25°C 1| 2 1| 2 MHz
%%Z{::?g";’;‘“a"ce Tj = 25°C, 30kQ <R, < IMQ 11 | 15 11| 15 ms
Output Low Level 0.2 0.5 0.2 05 Vv
Output High Level 38 5.6 3.8 5.6 "
Common Mode Rejection Vem = 1.5 t0 5.2V 60 75 60 75 dB
Supply Voltage Rejection Vin =8 to 35V 50 60 50 60 dB

Notes: 5. These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production.

6. Tested at fosc = 40KHz (Rt = 3.6kQ, Ct = 0.14F, Rp = 0Q). Approximate oscillator frequency is defined by: f =

7. DC transconductance (gm) relates to DC open-loop voltage gain (Ay) according to the following equation: Ay = gmRL
where RL is the resistance from pin 9 to ground.

The minimum gm specification is used to calculate minimum Ay when the error amplifier output is loaded.

UNITRODE CORPORATION « 5 FORBES ROAD
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ELECTRICAL CHARACTERISTICS (+Vin = 20V, and over operating temperature, unless otherwise specified)

UC1525A UC1527A
UC2525A UC2527A
UC3525A UC3527A

UC1525A/UC2525A UC3525A
PARAMETER TEST CONDITIONS UC1527A/UC2527A ucss27a UNITS
MIN. | TvP. | MAX. | MIN. | TYP. | MAX.
PWM Comparator
Minimum Duty-Cycle 0 0 %
Maximum Duty-Cycle 45 49 45 49 %
Input Threshold (Note 6) Zero Duty-Cycle 0.7 09 0.7 0.9 \
Input Threshold (Note 6) Maximum Duty-Cycle 33 3.6 33 3.6 )
Input Bias Current (Note 5) .05 1.0 .05 1.0 pA
Shutdown Section
Soft Start Current Vsp = 0V, Vss = OV 25 50 80 25 50 80 uA
Soft Start Low Level Vsp = 2.5V 04 0.7 0.4 0.7 \
Shutdown Threshold To outputs, Vss = 5.1V, Tj = 25°C 0.6 0.8 1.0 0.6 08 1.0 v
Shutdown Input Current Vsp = 2.5V 04 1.0 0.4 1.0 mA
Shutdown Delay (Note 5) Vsp = 2.5V, Tj = 25°C 0.2 05 0.2 0.5 uS
Output Drivers (Each Output) (V¢ = 20V)
Isink = 20mA 0.2 0.4 0.2 0.4 \
Output Low Level
Isink = 100mA 1.0 2.0 1.0 2.0 \
) Isource = 20mA 18 19 18 19 v
Output High Level
Isource = 100mA 17 18 17 18 \
Under-Voltage Lockout Vcomp and Vss = High 6 7 8 6 7 8 Vv
Collector Leakage Ve = 35V 200 200 uA
Rise Time (Note 5) CL = 1nF, Tj = 25°C 100 | 600 100 | 600 ns
Fall Time (Note 5) CL = 1nf, Tj =25°C 50 300 50 300 ns
Total Standby Current
Supply Current Vi = 35V | | 14 [ 20 | [ 14 [ 20 [ ma

Notes: 5. These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production.
6. Tested at fosc = 40KHz (Rt =3.6kQ, Ct = 0.1uF, Rp = 0Q).
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PRINCIPLES OF OPERATION AND TYPICAL CHARACTERISTICS

. UC1525A Output Circuit

(Y, Circuit Shown)
“+Viy @ +Ve
QG Q7
Q
Q1o
Q.
5k
= = e (Doureur
Ql
t QII
s OMMITTED 2k
N UC1527A VWA

CLOCK F/F PWM

TO QUTPUT FILTER

AL

UC1525A

BH19)

GND

RETURN 0— @

For single-ended supplies, the driver outputs are grounded.
The V¢ terminal is switched to ground by the totem-pole source
transistors on alternate oscillator cycles.

+Vsuppry O—
R,
Q& Ty
Ve A q ||
UC1525A
Q2
ono BHI9) H
RETURN

The low source impedance of the output drivers provides rapid
charging of power FET input capacitance while minimizing
external components.

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
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UC1525A UC1527A
UC2525A UC2527A
UC3525A UC3527A

UC1525A Output Saturation

Characteristics
4
Vi = 20V
~ Ta=25°C
kA
g 2 f
<
5
(=]
>
g 2
= ] //
o
)
% A(
@ . 17 SOURCE SAT, Ve—Von
‘ / ™\ Sink s T, Vi
1 Il
0
.01 .02 .03.04.05.07 .10 2 3457 1A
QUTPUT CURRENT, SOURCE OR SINK (A)
+VsuppLy O
Ry
Cs
Vo
A
UC1525A
GND
RETURN

In conventional push-pull bipolar designs, forward base drive
is controlled by Ry-Rs. Rapid turn-off times for the power
devices are achieved with speed-up capacitors Cy and Co.

+VsuppLy O
Q '-J
T, hd D = C
E SR T
+V, 3 —_
¢ A1) e
UC1525A Q- L':
ano BH19) M L.
Rz
.
RETURN 0——4-

Low power transformers can be driven directly by the UC1525A.
Automatic reset occurs during dead time, when both ends of
the primary winding are switched to ground.
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UC1525A UC1527A
UC2525A UC2527A

PRINCIPLES OF OPERATION AND TYPICAL CHARACTERISTICS UC3525A UC3527A
SHUTDOWN OPTIONS (See Block Diagram)
Since both the compensation and soft-start terminals (Pins 9 UC1525A Oscillator Schematic
and 8) have current source pull-ups, either can readily accept Vaee @
a pull-down signal which only has to sink a maximum of
100uA to turn off the outputs. This is subject to the added Qi Qs Qs S7ak
requirement of discharging whatever external capacitance may 1
be attached to these pins.
An alternate approach is the use of the shutdown circuitry of Re Q
Pin 10 which has been improved to enhance the available o 0
shutdown options. Activating this circuit by applying a positive G C C A
signal on Pin 10 performs two functions: the PWM latch is 2k 14k RAME
immediately set providing the fastest turn-off signal to the
outputs; and a 150uA current sink begins to discharge the 2k ?}J»& 25k Q‘l‘/
external soft-start capacitor. If the shutdown command is SYNC (3 oo N N BLANKING
short, the PWM signal is terminated without significant UA (} TO OUTPUT
discharge of the soft-start capacitor, thus, allowing, for DISCHARGE
example, a convenient implementation of pulse-by-pulse 0
current limiting. Holding Pin 10 high for a longer duration, S, O Qo kS S250
however, will ultimately discharge this external capacitor, k
recycling slow turn-on upon release. GND (12
Pin 10 should not be left floating as noise pickup could = oK
conceivably interrupt normal operation.
Oscillator Charge Time Oscillator Discharge Time
vs. Rr and vs. R, and C;
200 500
100 /
~ 400 e s
o L wf I & 3 X
%50—-&,:0 S 5«\7159 gl &fs
Ie) . o u fin " " " uf on
2 s slsf sf sf sf Sf <
2 g 300 /
£ 2 /
b < 2 j
a 10 & 200
i : 17777
z 5 a
E / 3 / /
= 2 100
0 / / Z
-~ rsy g g — o~ s} S 8 8 g §
DISCHARGE TIME (us)
UC1525A Error Amplifier Error Amplifier Voltage Gain
and Phase vs Frequency
T
80 |RL = i
Vin = 20V
& Re= 1M >N T)= 255C
S o 1\
! Ru = 300kQ
E \ 4
3 Re = 100kQ N\Z,»
W40 t t \'76’@
2 Ru = 30k N\,
[ Y
INV. s ! )
INPUT s T N
70 PWM & 20| Ry is impedance from pin 9
COMPARATOR 9 to ground. Values below \ u
NI > 30kQ will begin to limit the ]
INPUT 9 & maximum duty cycle. \ i
1000 S | -180° &
™~ PHASE \\ 3
\— -270° 3
9) comp I l 4 3600 &
= 100 1k 10k 100k ™ 10M

FREQUENCY — (H2)
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UC1525A UC1527A

UC2525A UC2527A
LAB TEST FIXTURE UC3525A UC3527A
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@ Veer e
REFERENCE
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CLOCK IO 1 To!
il FLIP/
(. > l-‘l‘_l FLOP | 5 Ve
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3k =
@ | | =
PWM c
ADJ \ o
10k S
c
i
¥
15
k :
009 0
R
GND
50uA = SOFT-START
$ O
Suf
I
V/iM Veer
n_
O
—————————————— E SHUTDOWN

UNITRODE CORPORATION « 5 FORBES ROAD
LEXINGTON, MA 02173 » TEL. (617) 861-6540
TWX (710) 326-6509 « TELEX 95-1064 3-54 PRINTED IN U.S.A.



UC1525A UC1527A
UC2525A UC2527A

MECHANICAL SPECIFICATIONS UC3525A UC3527A

UC1525A UC1527A DIL-16 J CERAMIC
. 0785(00) UC2525A UC2527A
| 0755 (19 1) UC3525A UC3527A
DEDEEOOO]
Y
0025 (063) R NOM~{
¢ € 0310(788
0.290 27.36; VAT W TS
0280 (711) 00©0,006606)
0245 (6.22)
0020 @21 i 140070 (1 78) MAX 16 PLACES
| [0 050 (1.:27) Now | N
r LASS
0200 (5.08) SEALANT
SEATING PLANE 0030 0.76) MIN
105 Y 0.014 (0 356) 0130 (3.30) '_ | 1o2 023 (0.584)
16 PLAGES ,\\to 008 (0 20%) 03 ’_,I -~ 2023 0984 16 pLaces
oo RARRMN _.‘.Boso<127
0050 (1.27) 4 py aces
Dimensions in inches and (millimeters) PIN SPACING 0 100 (2 54) T.p 0015 (0 38)
UC2525A UC2527A DIL-16 N PLASTIC
¢ % 030020010 =0 870 (22.1) MAX = UC3525A UC3527A
[ (7620 26) BEOEBHOE
. 0250£0010 ; |
(6351 026)
»I 't +—0 080 (2 03) NOM
' d S
1 <>
0.010 (0 25) NOM 00006000
105° x»SEAﬂNG PLANE
90° 0.011 £ 0.003
"\\*(o 27910 o76) 0020 (051)
16 PLACES 16 PLACES . MIN -—| '-‘ 0.070 (1 78) MAX 16 PLACES ) \
0200 (5 08) MAX {
’—JI 0033083 MIN
0125 (317) MIN 013*
0095 (241)~~ ._ (0457200 076)
0015 (038)
4 PLACES PIN SPACING 0.100 (2 54) T P
Dimensions in inches and (millimeters)

Note: When ordering, add suffix “J” (for 16 pin ceramic package) or “N” (for 16 pin plastic package) to the part number.
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LINEAR INTEGRATED CIRCUITS
Regulating Pulse Width Modulator

FEATURES

® 8 to 35V operation

® 5V reference trimmed to +1%

® 1Hz to 400kHz oscillator range

® Dual 100mA source/sink outputs
o Digital current limiting

® Double pulse suppression’

® Programmable deadtime

® Under-voltage lockout

® Single pulse metering

® Programmable soft-start

e Wide current limit common mode range
® TTL/CMOS compatible logic ports
e Symmetry correction capability

e Guaranteed 6 unit synchronization

DESCRIPTION

ABSOLUTE MAXIMUM RATINGS (Note 1)

Input Voltage (FVIN) «.vvvrvniiieie i ieieaenen +40V
Collector Supply Voltage (+Ve) ..o overiviininrinininnnnn.. +40V
Logic Inputs «...cnenini -0.3V to +5.5V
Analog Inputs ...t -0.3Vto +Vin
Source/Sink Load Current (each output)................ 200mA
Reference Load Current...........coooviiiiiniiniane, 50mA
Logic Sink Current. ... 15mA
Power Dissipation at Ta = +25°C (Note 2) ............. 1000mwW
Thermal Resistance, Junction to Ambient............. 100°C/W
Power Dissipation at T¢'= +25°C (Note 3) ............. 3000mwW
Thermal Resistance, JunctiontoCase ................. 42°C/W
Operating Junction Temperature .......... e +150°C
Storage Temperature Range.................. -65°C to +150°C
Lead Temperature (soldering, 10 seconds)............. +300°C

Notes: 1. Values beyond which damage may occur.
2. Derate at L0mW/°C for ambient temperatures above +50°C.
3. Derate at 24mW/°C for case temperatures above +25°C.

BLOCK DIAGRAM

UC1526
UC2526
UC3526

The UC1526 is a high performance monolithic pulse width modulator circuit designed
for fixed-frequency switching regulators and other power control applications. Included
in an 18-pin dual-in-line package are a temperature compensated voltage reference,
sawtooth oscillator, error amplifier, pulse width modulator, pulse metering and steering
logic, and two low impedance power drivers. Also included are protective features such
as soft-start and under-voltage lockout, digital current limiting, double pulse inhibit, a
data latch for single pulse metering, adjustable deadtime, and provision for symmetry
correction inputs. For ease of interface, all digital control ports are TTL and B-series
CMOS compatible. Active LOW logic design allows wired-OR connections for maximum
flexibility. This versatile device can be used to implement single-ended or push-pull
switching regulators of either polarity, both transformerless and transformer coupled.
The UC1526 is characterized for operation over the full military temperature range of
-55°C to +125°C. The UC2526 is characterized for operation from -25°C to +85°C, and
the UC3526 is characterized for operation from 0°C to +70°C.

RECOMMENDED OPERATING CONDITIONS (Note 4)

InputVoltage .......oovvniiiiiiiiiii i, +8V to +35V
Collector Supply Voltage.......... .. +4.5V to +35V
Sink/Source Load Current (each output) . .. 0to 100mA
Reference Load Current ............coviviiiiinnnn.. 0 to 20mA
Oscillator Frequency Range..... . 1Hz to 400kHz
Oscillator Timing Resistor ...... .. 2kQ) to 150k0

Oscillator Timing Capacitor....... ... 1InF to 20uF
Available Deadtime Range at 40kHz.................. 3% to 50%
Operating Ambient Temperature Range
UCLB26 ...ttt -55°C to +125°C
UC2526 ... i -25°C to +85°C
UC3526 .. oititeeieee i eeieeineeeianns 0°C to +70°C

Note: 4. Range over which the device is functional and parameter limits
are guaranteed.

CONNECTION DIAGRAM

Veer

REFERENCE
REGULATOR

+Vin

UNDER-VOLTAGE
LOCKOUT

DIL-18 (TOP VIEW)
J or N PACKAGE

—_—
GND (15 T INTERNAL +ERROR (T] (78] Vrer
Ro VNG -ERROR [Z] 7] +V
Rr
& OSCILLATOR TENORY 9 comp. [3] [16] OUTPUT B
E Css [2] [15] GROUND
RESET [5] (13) Ve
RESET ~CURRENT
sorTsTaRT +CURRENT = [12] SYNC
COMPEN- @——\;—ﬁ OUTPUT B SeNsE (6]
Ti + I
SATION - SAUTDOWN [E] 11 Ro
+ERROR (1) Rewane [3] 1] ¢
-ERROR (2)
METERING
+¢s.(7)
s (®) SHUTDOWN
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Uc1526

ELECTRICAL CHARACTERISTICS (+Vin = 15V, and over operating ambient temperature, unless otherwise specified) Hggggg
PARAMETER TEST CONDITIONS UC1526/UC2526 UC3526 UNITS
miN. | Tvp. | max. | min. [ Tve. | mAx.
Reference Section (Note 5) '
Output Voltage T,=+25°C 495 | 500 | 505 | 490 | 5.00 | 5.10 v
Line Regulation +Vin = 8 to 35V 10 20 10 30 mV
Load Regulation IL =0 to 20mA 10 30 10 50 mV
Temperature Stability Over Operating T, 15 50 15 50 mV
Volisge Range Operating Condtions 490 | 500 | 510 | 485 | 500 | 515 | v
Short Circuit Current Veer = OV 25 50 100 25 50 100 mA
Under-Voltage Lockout
RESET Output Voltage Vrer = 3.8V 02 | 04 02 | 04 v
RESET Output Voltage Vrer = 4.8V 24 | 48 24 | 48 v
Oscillator Section (Note 6)
Initial Accuracy 4= +25°C +3 +8 +3 +8 %
Voltage Stability +Viy = 8 to 35V 0.5 1 0.5 1 %
Temperature Stability Over Operating T, 7 10 3 5 %
Minimum Frequency Rr = 150kQ, Cr = 0.2mF 100 100 Hz
Maximum Frequency Rr = 2kQ, Cy = 470pF 400 400 kHz
Sawtooth Peak Voltage +Vin = 35V 3.0 35 3.0 35 Vv
Sawtooth Valley Voltage +Vin = 8V 0.5 1.0 05 1.0 Vv
Error Amplifier Section (Note 7)
Input Offset Voltage Rs < 2kQ 2 5 2 10 mV
Input Bias Current -350 | -1000 -350 | -2000 nA
Input Offset Current 35 100 35 200 nA
DC Open Loop Gain RL.=10 Meg Q 64 72 60 72 dB
HIGH Output Voltage Vpinl-Vpin2=150mV, lsource = 100uA 3.6 4.2 3.6 4.2 v
LOW Output Voltage Vpin2-Vpin1=150mV, lgnk = 100uA 0.2 0.4 0.2 0.4 Vv
Common Mode Rejection Rs < 2kQ 70 94 70 94 dB
Supply Voltage Rejection +Vin = 12 to 18V 66 80 66 80 dB
P.W.M. Comparator (Note 6)
Minimum Duty Cycle Veompensation = +0.4V 0 0 %
Maximum Duty Cycle Veompensation = +3.6V 45 49 45 49 %
Digital Ports (SYNC, SHUTDOWN, and RESET)
HIGH Output Voltage lsource = 40pA 2.4 4.0 2.4 4.0 Vv
LOW Output Voltage lsink = 3.6mMA 0.2 0.4 0.2 0.4 \'
HIGH Input Current Viu = +2.4V -125| -200 -125 | -200 uA
LOW Input Current Vi = +0.4V -225 | -360 -225 | -360 uA

Notes: 5. I = 0mA.

6. Fosc = 40kHz (R = 4.12kQ * 1%, Cr = 0.01uF £ 1%, Ro = 0Q

7.Vem=0to +5.2V
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UC1526

. UC2526
ELECTRICAL CHARACTERISTICS (+Vn = 15V, and over operating ambient temperature, unless otherwise specified) uC3526
UC1526/UC2526 uCc3526
PARAMETER TEST CONDITIONS UNITS
MIN. | TYp. [ max. | miN. | TYP. | max.
Current Limit Comparator (Note 8)
Sense Voltage Rs < 500 90 100 110 80 100 120 mV
Input Bias Current -3 -10 -3 -10 uA
Soft-Start Section
Error Clamp Voltage RESET = +0.4V 0.1 0.4 0.1 0.4 Vv
Cs Charging Current RESET = +2.4V 50 100 150 50 100 150 uA
Output Drivers (Each Output) (Note 9)
lsource = 20mMA 125 | 135 125 | 135 v
HIGH Output Voltage
lsource = 100mA 12 13 12 13 \
lsink = 20mA 0.2 0.3 0.2 0.3 v
LOW Output Voltage u
lsnk = 100mA 1.2 20 1.2 2.0 v
Collector Leakage Ve = 40V 50 150 50 150 uA
Rise Time C. = 1000pF 0.3 0.6 0.3 0.6 us
Fall Time C. = 1000pF 0.1 0.2 0.1 0.2 us
Power Consumption (Note 10)
Standby Current SHUTDOWN = +0.4V | [w]as] [ 18]2s] m
Notes: 8. Vem =0 to +12V
9. Ve = +15V
10. +Viy = +35V, Ry = 4.12kQ
PACKAGE DIMENSIONS
0.320 0.310
l‘_ 0.290 _" r 0.290 ‘l
0.015 0.015
0.008 0.008
\/ 0° - 15° el 0° - 15°
O oM om ;s ;; i T v O O o o B O o O s B
F
0.310 0.260
0.220 K 0.240
e e o — =i — =~ uuuuuuuuu_L
| 0.940 J
o015 I 0.910 i
osss
W o 4 o
MAX. MAX.
)
0.200 0.200
0.125 Y 0.125
0.050 0.023 0020 020
0.030 I'_ - —" 0.014 0052 - "I “‘ *“" 0015
0.100 0.100
TYP. TYP.
J:Package N Package
18-Pin Cerdip ' 18-Pin Plastic Dip
Alloy 42 Leadframe Copper Alloy Leadframe
UNITRODE CORPORATION + 5 FORBES ROAD
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UC1526

TYPICAL CHARACTERISTICS UC2526
UC3526
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APPLICATIONS INFORMATION

Voltage Reference

The reference regulator of the UC1526 is based on a temperature
compensated zener diode. The circuitry is fully active at supply
voltages above +8V, and provides up to 20mA of load current to
external circuitry at +5.0V. In systems where additional currentis
required, an external PNP transistor can be used to boost the
available current. A rugged low frequency audio-type transistor
should be used, and lead lengths between the PWM and transistor
should be as short as possible to minimize the risk of oscillations.
Even so, some types of transistors may require collector-base
capacitance for stability. Up to 1 amp of load current can be
obtained with excellent regulation if the device selected
maintains high current gain.

« ~— *May be required
C* == Jith some types

T 777 of transistors
UC1526
(17H REFERENGE

r‘—‘—- v,
REGULATOR ® e

iy
% T 104

Figure 1. Extending Reference Output Current

GND

Under-Voltage Lockout

The under-voltage lockout circuit protects the UC1526 and the
power devices it controls from inadequate supply voltage. If +Viis
too low, the circuit disables the output drivers and holds the
RESET pin LOW. This prevents spurious output pulses while the
control circuitry is stabilizing, and holds the soft-start timing
capacitor in a discharged state.

The circuit consists of a +1.2V bandgap reference and
comparator circuit which is active when the reference voltage has
risen to 3Vee or +1.8V at 25°C. When the reference voltage rises to
approximately +4.4V, the circuit enables the output drivers and
releases the RESET pin, allowing a normal soft-start. The
comparator has 200mV of hysteresis to minimize oscillation at
the trip point. When +Vi to the PWM is removed and the reference
drops to +4.2V, the under-voltage circuit pulls RESET LOW again.
The soft-start capacitor is immediately discharged, and the PWM
is ready for another soft-start cycle.

The UC1526 can operate from a +5V supply by connecting the
Vrer pin to the +Viy pin and maintaining the supply between +4.8
and +5.2V.

TO RESET

TO DRIVER A
TO DRIVER B

Figure 2. Under-Voltage Lockout Schematic
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UC1526
UC2526
UC3526

Soft-Start Circuit

The soft-start circuit protects the power transistors and rectifier
diodes from high current surges during power supply turn-on.
When supply voltage is first applied to the UC1526, the under-
voltage lockout circuit holds RESET LOW with Qs. Q is turned on,
which holds the soft-start capacitor voltage at zero. The second
collector of Q, clamps the output of the error amplifier to ground,
guaranteeing zero duty cycle at the driver outputs. When the
supply voltage reaches normal operating range, RESET will go
HIGH. Q: turns off, allowing the internal 100uA current source to
charge Cs. Q2 clamps the error amplifier output to 1Vee above the
voltage on Cs. As the soft-start voltage ramps up to +5V, the duty
cycle of the PWM linearly increases to whatever value the voltage
regulation loop requires for an error null.

Veer

>
120 5
;4
R C RAMP—-
+ERROR ERRO PW.M.
-ERROR
E—— Q2
RESET

TO 4

UNDER-

VOLTAGE Csorrstant
LOCKOUT I

Figure 3. Soft-Start Circuit Schematic

Digital Control Ports .

The three digital control ports of the UC1526 are bi-directional.
Each pin can drive TTLand 5V CMOS logic directly, uptoa fan-out
of 10 low-power Schottky gates. Each pin can also be directly
driven by open-collector TTL, open-drain CMOS, and open-
collector voltage comparators; fan-in is equivalent to 1 low-power
Schottky gate. Each port is normally HIGH; the pinis pulled LOW
to activate the particular function. Driving SYNC LOW initiates a
discharge cycle in the oscillator. Pulling SHUTDOWN LOW
immediately inhibits all PWM output pulses. Holding RESET LOW
discharges the soft-start capacitor. The logic thresholdis +1.1V at
+25°C. Noise immunity can be gained at the expense of fan-out
with an external 2K pull-up resistor to +5V.

Veer

To VNG
Interral O SHUTOOWN
RESET

Figure 4. Digital Control Port Schematic
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Oscillator

The- oscillator is programmed for frequency and dead time with
three components: Ry, Crand Ro. Two waveforms are generated: a
sawtooth waveform at pin 10 for pulse width modulation, and a
logic clock at pin 12. The following procedure is recommended for
choosing timing values:

1. With Rp = 0Q (pin 11 shorted to ground) select values for Ry

and Cr from Figure 7 to give the desired oscillator period.

Remember that the frequency at each driver output is half

the oscillator frequency, and the frequency at the +Vc

terminal is the same as the oscillator frequency.
. If more dead time is required, select a larger value of Rp. At
40kHz dead time increases by 400ns/Q.

3. Increasing the dead time will cause the oscillator frequency
to decrease slightly. Go back and decrease the value of Ry
slightly to bring the frequency back to the nominal design
value.

The UC1526 can be synchronized to an external logic clock by
programming the oscillator to free-run at a frequency 10% slower
than the sync frequency. A periodic LOW logic pulse
approximately 0.5us wide at the SYNC pin will then lock the
oscillator to the external frequency.

Muitiple devices can be synchronized together by programming
one master unit for the desired frequency, and then sharing its
sawtooth and clock waveforms with the slave units. All Cy
terminals are connected to the Cr pin of the master, and all SYNC
terminals are likewise connected to the SYNC pin of the master.
Slave Ry terminals are left open or connected to Vaer. Slave Rp
terminals may be either left open or grounded.

UcC1526

L@

|

Figure 5. Oscillator Connections and Waveforms

Error Amplifier

The error amplifier is a transconductance design, with an output
impedance of 2MQ. Since all voltage gain takes place at the
output pin, the open-loop gain/frequency characteristics can be
controlled with shunt reactance to ground. When compensated
for unity-gain stability with 100pF, the amplifier has an open-loop
pole at 400Hz.

The input connections to the error amplifier are determined by
the polarity of the switching supply output voltage. For positive
supplies, the common-mode voltage is +5.0V and the feedback
connections in Figure 6A are used. With negative supplies, the
common-mode voltage is ground and the feedback divider is
connected between the negative output and the +5.0V reference
voltage, as shown in Figure 6B.

NEGATIVE

OUTPUT
VOLTAGE

Vaer

POSITIVE
OUTPUT

GND VOLTAGE
Vour = Vgr (%ﬁ) Vour = Veer ( R )
R4R R4R:
R==(R|‘+;2) R°=(R,l;2

Figure 6. Error Amplifier Connections
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UC1526

UC2526
Output Drivers ) UC3526
The totem-pole output drivers of the UC1526 are designed to
source and sink 100mA continuously and 200mA peak. Loads
can be driven either from the output pins 13 and 16, or from the
+V, as required.

Since the bottom transistor of the totem-pole is allowed to
saturate, there is a momentary conduction path from the +V¢
terminal to ground during switching. To limitthe resulting current
spikes a small resistor in series with pin 14 is always
recommended. The resistor value is determined by the driver
supply voltage, and should be chosen for 200mA peak currents.

+V SUPPLY ©
Rs
+Vo A
UC1526
GND B
RETURN

Figure 7. Push-Pull Configuration

+V SUPPLY © TO OUTPUT FILTER

RETURN 0—

Figure 8. Single-Ended Configuration

Uc1526

GND B

e A@_J’;i— [
S

RETURN

Figure 9. Driving N-Channel Power Mosfets
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LINEAR INTEGRATED CIRCUITS Yi223 b&izaz

Power Supply Supervisory Circuit UC3543 UC3544

FEATURES

® [ncludes over-voltage, under-voltage,
and current sensing circuits

o Internal 1% accurate reference
® Programmable time delays

® SCR “crowbar” drive of 300mA
® Remote activation capability

o Optional over-voltage latch

® Uncommitted comparator inputs for
low voltage sensing
(UC1544 series only)

ABSOLUTE MAXIMUM RATINGS

Input Supply Voltage, Vin .. .oevvenvnnnn.

DESCRIPTION )

These monolithic integrated circuits contain all the functions necessary to monitor and
control the output of a sophisticated power supply system. Over-voltage (0.V.) sensing
with provision to trigger an external SCR “crowbar” shutdown; an under-voltage (U.V.)
circuit which can be used to monitor either the output or to sample the input line
voltage; and a third op amp/comparator usable for current sensing (C.L.) are all
included in this IC, together with an independent, accurate reference generator.

Both over- and under-voltage sensing circuits can be externally programmed for
minimum time duration of fault before triggering. All functions contain open collector
outputs which can be used independently or wire-or'ed together, and although the SCR
trigger is directly connected only to the over-voltage sensing circuit, it may be optionally
activated by any of the other outputs, or from an external signal. The O.V. circuit also
includes an optional latch and external reset capability.

The UC1544/2544/3544 devices have the added versatility of completely uncommitted
inputs to the voltage sensing comparators so that levels less than 2.5V may be
monitored by dividing down the internal reference voltage. .

The current sense circuit may be used with external compensation as a linear amplifier
or as a high-gain comparator. Although nominally set for zero input offset, a fixed
threshold may be added with an external resistor. Instead of current limiting, this circuit
may also be used as an additional voltage monitor.

The reference generator circuit is internally trimmed to eliminate the need for external
potentiometers and the entire circuit may be powered directly from either the output
being monitored or from a separate bias voltage.

CONNECTION DIAGRAMS

SenseInputs,VoltageRange...............................::...:::::..::::: .... DIL-16 (TOP VIEW) UC1543
SCR Trigger Current.........covvvvvninnennenn.. J or N PACKAGE uc2543
Indicator Output Voltage..................ooottn uCc3543
Indicator Output Sink Current................... ~
Power Dissipation (Package Limitation) SCR TRIGGER (1] [16] Vin
Derate ADOVE 25°C.........ieiiiiiiii et EMOTE 2] [15] Ve
Operating Temperature Range
UC1543, UC1544 ...... U -55°C to +125°C RESET (3] [14] GRouND
UC2543, UC2544 ... -25°C to +85°C 0.V. INDICATE [4| [13] C.L. OUTPUT
UC3543, UC3B44 . ..ottt et 0°C to +70°C
Storage Temperature Range -65°C to +150°C O.v. DELAY [5] [12] oFFSET/COMP
*At higher input voltages, a dissipation limiting resistor, Re, is required. O.V. INPUT [§] [TT] C.L. NI INPUT
Note: Currents are positive-into, negative-out of the specified terminal.
U.V. INPUT [7] [10] C.L. INV INPUT
BLOCK DIAGRAM U.V. DELAY (8] [9] U.V. INDICATE
- INDICATE DIL-18 (TOP VIEW) UC1544
Jor N PACKAGE ) uc2544
o Uc3544
SCR TRIGGER [T | 18] Vi
acTare 2 7] Vrer
RESET[3] [16] GROUND
0.V, INDICATE [4| [15] C.L. OUTPUT
O.V. DELAY [5 | [14] OFFSET/COMP
0.V. N.I. INPUT [6] 13 CL. NI INPUT
O.V. INV INPUT [7] C.L. INV INPUT
UV, NI INPUT (8] [11] U.V. INDICATE
L Glipyr REMOTE RESET UV, INV INPUT 3] [16] U.v. DELAY
OFFSET/COMP (GROUND TO ACTIVATE)

Note: For each terminal, first number refers to 1543 series, second to 1544 series.

% On 1543 series, this function is internally connected to Vaer.
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UC1543 UC1544
UC2543 UC2544
UC3543 UC3544

ELECTRICAL CHARACTERISTICS (Unless otherwise stated, these specifications apply for Ta = =55°C to +125°C for the UC1543 &
UC1544; -25°C to +85°C for the UC2543 & UC2544; and 0°C to +70°C for the UC3543 & UC3544;
and for Vin = 5 to 35V. Electrical tests are performed with Viy = 10V and 2kQ pull-up resistors on

all indicator outputs. All electrical ratings and specifications for the UC1544, UC2544 & UC3544
devices are tested with the inverting over-voltage input and the non-inverting under-voltage input

externally connected to the 2.5V reference.)

UC1543/UC2543 UC3543
PARAMETER TEST CONDITIONS UC1544/UC2544 uC3544 UNITS
MIN. | TYP. | MAX. | MIN.| TYP. | MAX.
Input Voltage Range Ty = 25°C to Tmax 45 40 4.5 40 v
Input Voltage Range Twin t0 Tmax 4.7 40 4.7 40 v
Supply Current Vin = 40V, Outputs Open 7 10 7 10 mA
Reference Section
Output Voltage T,=25°C 248 | 250 | 252 | 245| 250 2.55 \
Output Voltage Over Temperature Range 2.45 255 | 2.40 2.60 v
Line Regulation Vin = 5 to 30V 1 5 1 5 mV
Load Regulation lrer = 0 to 10mA 1 10 1 10 mV
Short Circuit Current Veer = 0 -12 | -20 -40 -12 | -20 -40 mA
Temperature Stability 50 50 ppm/°C
SCR Trigger Section
Peak Output Current Vin=5V,Ra=0,Vo=0 -100 | -300 | -600 |-100{ -300 | -600 mA
Peak Output Voltage Vin = 15V, lo = -100mA 12 13 12 13 v
Output Off Voltage Vin = 40V 0 0.1 0 0.1 "
Remote Activate Current R/A Pin = Gnd -04 | -0.8 -04| -08 mA
Remote Activate Voltage R/A Pin'Open 2 6 2 6 "
Reset Current Reset = Gnd, R/A = Gnd -04 ] -08 -04| -08 mA
Reset Voltage Reset Open, R/A = Gnd 2 6 2 6 \
Output Current Rise Time 400 400 mA/us
Prop. Delay from R/A R.=50Q, Ty =25°C,Cpo =0 300 300 ns
Prop. Delay from 0/V input 500 500 ns
Comparator Sections
Input Threshold (Input T,=25°C 245 250 | 255 | 2.40| 250 | 2.60 v
voltage rising on 0.V.
and falling on U.V.) Over Temperature Range 2.40 260 | 2.35 2.65
Input Hysteresis 25 25 mV
Input Bias Current Sense Input = 0V -0.3 | -1.0 -0.3| -1.0 uA
Delay Saturation 0.2 0.5 0.2 0.5 \
Delay High Level 6 7 6 7 \
Delay Charging Current Vo=0 -200| -250| -300 | -200{ -250| -300 LA
Indicate Saturation I = 10mA 0.2 0.5 0.2 0.5 v
Indicate Leakage Vino = 40V .01 1.0 .01 1.0 )
Propagation Delay !rr:p:tzgl/grdrive = 200mv gni ? 400 400 ns
o = 1uF 10 10 ms
Current Limit Section
Input Voltage Range 0 vn—30}] O (Vin—3V) Vv
Input Bias Current Offset Pin Open, Vem = 0 -0.3 | -1.0 -03 | -10 LA
Input Offset Voltage Offset Pin Open, Vem = 0 0 10 0 10 mV
Input Offset Voltage 10kQ from Offset Pin to Gnd 80 100 | 120 80 100 | 120 mV
CMRR 0=Vom=12V,Vy =15V 60 70 60 70 dB
AVOL Offset Pin Open, Vem = OV 72 80 72 80 dB
Output Saturation IL= 10mA 0.2 0.5 0.2 0.5 v
Output Leakage Vino = 40V .01 1.0 .01 1.0 LA
Small Signal Bandwidth Av=0dB, T, = 25°C 5 5 MHz
Propagation Delay Voveranve = 100mV, T, = 25°C 200 200 ns
UNITRODE CORPORATION « 5 FORBES ROAD
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UC1543 UC1544
UC2543 UC2544
UC3543 UC3544

SCR Trigger Power Limiting Comparator Input Hy i
goaol L1 [ [ | ] _ |
% Recommended Series Gate Resistance, Ra @ Over-voltage Under-voltage
S For Use With Higher Supply Voltages 3 Input Input
; /] s
w150 g ooVn=5 o | 8
g °= 02 Vv 8
Q
< <
b / 5
[z
& 100 : 3 A A A
w pul
= / a
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(&) 8 J
w
w
= 50 g 0 - A A —
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o
o
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Vin SUPPLY VOLTAGE — (VOLTS) SENSE INPUT VOLTAGE — (VOLTS)
Activation Delay vs .
. Capacitor Value Current Limit Input Threshold
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L . Current Limit Amplifier
Current Limit Amplifier Gain Frequency Response
PR ) et 80 _
8 \ Vn = 10V \ Vm:210V
= Ry = 100k R, = 2kQ Offset Comp\ L2260 @
| ‘\ T, = 25°C Pin Open ~p——" Q— 25°C &
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UC1543 UC1544
UC2543 UC2544
UC3543 UC3544

APPLICATIONS (Pin Numbers given for UC1543 series devices)

Typical Application The values for the external components are deter-
BIAS SUPPLY mined as follows:
OUT-OF-TOLERANCE 3
FROM POWER SUPPLY Rsc INDICATORS Current limit input threshold, Ve, =~ %@
y

C, is determined by the current loop dynamics
™ T0 SYSTEM
CONTROL

Vo Vo Rz
Peak current to load, 